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BCTYII
[Tporpama naBuanpHOi nucuumiian «BULLIA MATEMATHKA»

CKJIaJIeHa BiIIOBITHO JI0 OCBITHBO-IPOQECIfHOT MPOrpamMHu IMiArOTOBKU «faKaiaBp»
cneuianbHOCTI 125 — «KibepOe3neka Ta 3axuct ingopmanii»

ocBiTHA nporpama «Kidepoe3nexka»

1. Onuc HaBYAJBLHOI AUCHUILIiHA

1.1.  Mera BUKJIalaHHS HABYAJIBHOI JUCITUIUIIHY TIOJISATAE Y HaJaHHI MalOyTHIM
crieriajgicTaM3HaHb y Taly31 BUIIOT MATEMAaTHKH.

1.2. OCHOBHUMH 3aBJaHHSIMH BHBUCHHS TUCIHIUTIHA € HAaBYAHHS CTYACHTIB BHKOPHCTOBYBATH
CydyacCHHM MaTeMaTUYHHUH amapaT HEMEepepBHOrO aHaIi3y TCOPETUYHUM OCHOBAM 1 METOJaM JIiHIMHOI
anreOpy, aHATITUYHOT TeOMeTpil, MaTEMaTHYHOTO aHali3y, KOMIUIEKCHOTO aHaji3y, Tu(epeHIialbHIX
PIBHSIHB, TEOpii CTIMKOCTI Ta 3aCTOCYBaHHIO IIMX METOMIB I PO3B’S3aHHS PI3HOMAHITHUX 3ajad
TEOPETUYHOIO Ta TMPAKTUYHOTO XapakTepy B NpoQeciiHOi IisUIbHOCTI ISl PO3B’SA3aHHS 33134
TEOPETHYHOTO0 Ta TMPAKTHYHOTO XapakTepy B TMpOIECl MPOCKTYBaHHA Ta peami3aiii 00 €KTiB
iHpopMmaTH3aii.

1.3. Kinbkictb kpeauTiB — 17, 3 HUX
1 cem. — 5,5 kpenutiB — «Buima MaremaTukay,
2 ceM. — 5,5 kpenuTiB — «Buia maremaruka,
3 ceM. — 6 kpenuTiB — «Bwuima MaremaTuka

1.4. 3aranpHa KUIBKICTH ToauH — 510

1.5. XapakTeprucTuka HaBYAIbHOT TUCITUTUTIHHA
O6oB’s13k0Ba / 32 BUOOPOM
Jenna hopma HaBYaHHS \ 3aouHa (aucraHmiiHa) popma HaBYAHHS
Pik miarorosku
1-ii |
Cemectp
1-ii |
Jlexmii
64 roa. ‘
[IpakTuuHi, cCEMiHAPCHKI 3aHATTS
32 rona. ‘
JlaGopaTopHi 3aHATTS
|
CamocriitHa po6oTa
69 roa. ‘
y TOMY YKCJI 1HUBITyaJIbHI 3aBIaHHS
9 roxa ‘
Pik miaroroBxu
1-ii |
Cemectp
2-ii |
Jlexmii
64 roa. ‘
[IpakTuuHi, cCEeMiHAPCHKI 3aHATTS
32 ron. ‘




JlaGopartopHi 3aHATTS
|
CamocriitHa po6oTa
69 rona. ‘
y TOMY YKCJI 1HUBITyaJIbHI 3aBIaHHS
9 roxa ‘
Pik miaroroBxu
2-ii |
Cemectp
1-ii |
Jlexi
32 rona. ‘
[IpakTuuHi, cCeMiHAPCHKi 3aHATTSA
64 ron. ‘
JlaGopaTopHi 3aHATTS
|
CamocriitHa poboTa
84 rox. ‘
y TOMY YKCJI 1HUBITyaJIbHI 3aBIaHHS
8 rox. ‘

1.6. 3arutanoBaHi pe3y/IbTaTH HABYAHHS:

3TiIHO 3 BUMOTaMU OCBITHBO-TTPOQECIHOT TPOrpaMu CTYJACHTH MAIOTh TOCSATTH

TaKUX pPe3ylbTaTiB HABUAHHS:
3HaTu: meopemuuni i NPUKAAOHI NOSIOHCEHHA HENEPEPEHO2O AHANIZY, IHMeZPAIbHe YUC/IeHHA,
JIHIUHY ancedpy, ananimuuny 2eomempir, oughepenyianvHi pieHAHHA Ma meopiro
KOMNJ1eKcHux ynukuii, a came:
- IOHATTS BEKTOpA, JiHIIHI onepaii HaJ BEKTOpaMH;
- JIIHIIHI KOMOIHAaIi{, TiHIHHY 3aJI€KHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMIUIAHAPHICTh
BEKTOPIB;
- 6a3uc JTHIHHOTO TPOCTOPY, Oa3MC Ha TUIOLIKHI Ta y MPOCTOPI, PO3KIIa] BEKTOpa 1o 6asi, op-
TOHOpPMOBaHi 0asu, adiHHi 6a3u;
- CKaJIsipHUH JOOYTOK BEKTOPiB, BEKTOPHUN Ta MIlIaHUK JOOYTOK BEKTOPIB, BIACTUBOCTI,
3B’S130K 3 KOJIIHEAPHICTIO Ta KOMILIaHAPHICTIO;
- adiHHI CHCTEM KOOPAUHAT, MOJSPHY, TWJTIHAPUYHY Ta CPEPUIHY CUCTEMU KOOPAMHAT,
bopmynu nepexomy;
- IpsIMY Ha IJIOIIHHI Ta Y TIPOCTOPI, i pIBHSHHS, B3aEMHE PO3MIIICHHS MPSIMHUX, TYIKH
MPSIMUX, BIJICTaHb BiJI TOUYKH JI0 MIPSAMOT Y POCTOPI, BiICTAHb MiXK TBOMa MUMOO1)XKHUMH
MPSIMUMHU, 3HAXO/XKEHHS CIUIBHOTO MEePIEeHANKYISApa IBOX MUMOOIKHUX MPSAMUX;
- IPSIMY B MIPSIMOKYTHIHM CUCTEMI KOOPAWHAT, HOpMaJIbHE PiBHSAHHS, BIICTaHb BiJl TOUKU 10
MPSIMO1, MBILIOIIMHA, KYT MK TIPSIMUMMU,
- IJIOUIMHY Y IPOCTOPi, i1 piIBHAHHS, B3a€EMHE PO3MIILIICHHS TUIOIIMH, TyYOK IJIOLIHH;
- IUTOITUHY B MPSMOKYTHIM CUCTEMi KOOPJIMHAT, HOPMaJIbHE PIBHSHHS, BIJICTAHb BiJl TOYKH 10
IUTOIIMHHY, MIBIPOCTOPH, KYT MK TUIOIIMHAMH;
- 3arajbHe PIBHSIHHS KPUBOI APYroro MOpsAKy, KBajpaTHuHi (JOpMHU, MATPULIIO KBaAPATHUHOT
(dbopmH, IEpeTBOPEHHS PIBHAHHS KPUBOI IPU NIEPETBOPEHHI KOOPANHAT;
- 3BEJICHHS 3aTaJIbHOTO PIBHAHHS KPUBOI APYroro MOpsiAKY A0 KaHOHIYHOTO BUY;
- piBHSIHHSA KOJIa, elinca, rinepoonu, mapadoiiu, eKCUEHTPUCUTETH Ta JUPEKTPUCH,
BJIACTMBOCTI IIUX KPUBHUX;
- IOBEPXHI APYroro MopsAKy, KaHOHIYHI PIBHSAHHS MOBEPXOHb PYroro MOpsAKY, eNicoiay,
rinep6os10iau, mapadboa0iau, MUIIHIPH, KOHYCH;
- IpaBUJIa PO3KPHUTTS BU3HAUYHUKA JAPYTOr0O Ta TPETHOTO MOPSAKIB;



- metonu Kpamepa ta ["ayca po3B’si3aHHSI CUCTEM JTIHIHHUX areOpaiuHuX piBHSHb,

- aKCIOMaTUYHY TEOPit0 TIHCHUX YHUCET;

- BJJACTHUBOCTI TPAHUIIb YUCIOBHUX MOCTIAOBHOCTEH Ta YUCIOBUX (DYHKIIIH;

- BIIACTUBOCTI HENepepBHUX (PYHKIIIH ;

- mudepeHItianbHe YucIeHHs PYHKIN 0/THI€T 3MIHHOT;

- Teopito iHTerpaia PiMana Ha Bifpi3Ky;

- TEOpit0 301’KHOCTI HEBJIACHKX 1HTErpatiB PiMaHa;

- TEOPir0 301’KHOCTI YHUCIOBHX PSIJIIB;

- TEOPI0 PIBHOMIPHOI 301KHOCTI (DYHKITIOHAJIbHUX TTOCITIIOBHOCTEH Ta PSIJIiB;

- TEOPII0 CTETIEHEBUX PSIIIB;

- CJIEMEHTH T€OPii METPUYHHX, HOPMOBAHHMX Ta €BKJIIJIOBUX MTPOCTOPIB;

- BIIACTUBOCTI I'paHUIlb (PYHKI[i 0araThox 3MiHHHX;

- BJIACTHBOCTI HeMepepBHUX (DYHKIIH OaraTboX 3MIHHHUX;

- mudepeHIianbHe YucieHHs QyHKIiii 0araTboX 3MiHHHUX;

- TEOpEMU ICHYBaHHsI Ta TU(EepeHIIIHOBAaHOCTI HEIBHUX (YHKITIH;

- TEOpiI0 BHYTPILIHIX Ta YMOBHUX €KCTpeMyMiB (pyHKIIi}i OaraTb0X 3MiHHHX;

- BJIACTHBOCTI €iJIepEeBUX 1HTETPAIiB;

- TEOpil0 KpaTHUX iHTerpaiiB Pimana;

- TEOPII0 KPUBOIHIMHUX Ta MMOBEPXHEBUX 1HTETPAJIIB MEPIIOTO POIY;

- TEOPi0 KPUBOIIHIMHUX Ta MOBEPXHEBUX IHTErPAJIiB APYroro poay;

- kmacuuHi popmynu ['pina, [Naycca-Octporpancekoro, CTokca,

- OCHOBH T€Opii BEKTOPHUX TOJIB;

- eJIeMeHTH Teopii psaaiB Dyp’e 3a OPTOHOPMOBAHUMH CUCTEMAMU y T1JI0EPTOBOMY MPOCTOPI;
- HepiBHIcTh beccens Ta piBHicTh JIsmynoBa-Ilapcesains;

- BacTUBOCTI nieperBopeHHs Dyp’e Ta iHTerpany dyp’e;

- ymoBu Komi-Pimana;

- IeHTpasbHy Teopemy Korri;

- psaau Teiinopa i Jlopana;

- METOJIA PO3B’s3yBaHHs AU(EPEHITIATFHUX PIBHSIHB MEPIIOTO MOPSIAKY;

- BU3HAYCHHSI XapaKTEPUCTUYHOTO MHOTOWICHA JU(EepPEHIIIaTbHOTO PiBHAHHS, 3aCTOCYBaHHS
BU3HAaYHUKa BpoHCBKOTO, Mpu3HaYeHHs 1 Bu3Ha4YeHHs GyHKii Ko,

- TEXHOJIOT1I0 3BEJICHHS CUCTEMHU JIIHIHHUX PIBHSHB MEPIIOTO MOPAIKY IO OJHOTO PIBHSIHHS
JPYToro MOpsSAKY;

- TEOPEMH TPO iCHYBaHHs 300paxkeHHs 3a Jlammacom;

- hopmyiH 300paXKeHHS MOX1AHUX, IHTETPaTy 3rOPTKH OPUTIHAIIB,;

- piBusiHHA Eitnepa-Ilyaccona, Octporpaacskoro;

- 00rpymnoByBaTH eBpicTUYHI HopMyau Ay PYHKIINA HATypaabHOT 3MIHHOT 32 METOJIOM
MaTeMaTHYHOI 1HIYKITIi;

- IOBEICHHSI OCHOBHHX TEOPEM.

BmiTu: epexmueno eukopucmosysamu cyuacnuii mamemMamuyHuil anapam 6
npodpeciiinoi dianvnocmi 015 po36°A3AHHA 3a0a4 MeoOPemuUdHO20 ma NPAKMUYHO20
Xxapaxkmepy 6 npoueci ananizy, CHuHme3y ma npoeKmy6anHs iHPopmMayiiHux cucmem 3a
2any3amu:

- 3aCTOCOBYBATH JIIHINHI onepartii HaJl BEKTOpaMHU, 3HaXOIUTH CKAJISIPHI, BEKTOPHI Ta 3MillIaH1
TO0OYTKH BEKTOPIB;

- 3aCTOCOBYBATH JIIHINHI omepalii Ha/l MATPHUISIMU, 3HAXOIUTH 0OEpHEHI MaTPHIIi, PaHT Ta
BU3HAYHUK MATPHIIi;

- pO3B’s3yBaTH CUCTEMH JiHIMHUX piBHAHb MeTogamu Kpamepa, ['ayca;

- 3HaXOJIMTH BIJICTaHb BiJ] TOUYKH JIO MPSIMOI Y IPOCTOPI, BIICTaHh MK IBOMa MUMOOI>KHUMHU
MPSIMAMH, CIIIBHOTO MEPIEHANKYISIP IBOX MUMOODKHUX MPSIMHUX;

- BUIIMCYBATH PIBHSHHS OCHOBHUX KPUBHUX Ta MOBEPXOHb IPYTOro MOPSAIKY, 3HAXOAUTH
eKCIICHTPUCUTETH, AUPEKTPUCH Ta ACUMIITOTH KPUBUX JPYrOro MOPSAAKY;

- 3HaXOJIUTH TPAHUII TTOCIITOBHOCTEH 1 QYHKITIH;

- TOCHIIKYBaTH (PYHKIIT HA HENEPEPBHICTh 1 pIBHOMIPHY HETIEPEPBHICTb;

- mudepeHITioBaTH CKJIaaHI Ta 00epHeH] QyHKITIT,

- KOpHCTYBaTUCS pO3BUHEHHIM (yHKIIIT 3a popmynoro Teitnopa;



- 3acTocoByBaTH dopmyiy JlehOHina;

- TOCTiIKyBaTH (PYHKLIi HA MOHOTOHHICTH Ta OIYKJIICTh;

- TOCTIKYBaTH (PYHKIIIT HA EKCTPEMYM;

- KopHcTyBaTucs npasuiom Jlomitans;

- OynyBatu rpadik ¢yHKIIi abo KpUBOi, 10 3a/1aHa MapaMETPUIHO, 3 BHKOPUCTAHHIM
T EepeHIiaTbHOTO YUCIICHHS;

- 3aCTOCOBYBATH TaOJIMIIIO TIEPBICHUX OCHOBHUX €JIeMEHTapHUX (DYHKIIIH 1 MeTO M
IHTETpyBaHHA ISl 3HAXO/KEHHS MEPBICHUX OUIBII CKIaIHUX (DYHKIIIH;

- TOCHIKYBaTH (PYHKITiIO HAa IHTETPOBaHICTh 32 PiMmaHOM;

- 3actocoByBatu ¢popmyiny HproTona-JleiiOHia, MeTO 1 iHTErpyBaHHS YaCTUHAMU Ta 3aMiHY
3MIHHUX JIJIs 00UMceHHs iHTerpaiiB PimaHa;

- 3acTOCOBYBaTH iHTerpai Pimana B reomeTpii, MexaHiti, (izuili;

- IOCHI)KYBaTH Ha aOCOJIFOTHY Ta YMOBHY 301’KHOCT1 HEBJIacHi iHTerpanu Pimana;

- TOCTI/IKYBaTH Ha aOCOJIIOTHY Ta YMOBHY 301KHOCTI YMCIIOBI pSIM;

- TOCHI)KYBAaTH Ha PIBHOMIPHY 301KHICTh (DYHKITIOHAJIBHI MOCTITIOBHOCTI Ta PSIN;

- OTpUMYBaTH po3BUHEHHA (YHKIIH y psin Teitnopa;

- nudepeHIiioBaTy GyHKIIIi 0araThb0X 3MIHHUX;

- mudepeHITiloBaTH HesBHO 3aaHi (QyHKIIIT;

- TOCHI)KYBAaTH HAa BHYTPINTHINA Ta YMOBHIHM eKcTpeMyM (QyHKIIIT OaraThb0X 3MIHHUX;

- 00umMCITIOBaTH 1HTErpaiu 3a gonomororo ['-dynkmiit Ta B-pyHkiii;

- O0OYMCITIOBATH KPATHI IHTETpaJIH 3a AOMOMOTOI0 Teopemu DyOiHi Ta 3aMiHU 3MIHHUX;
- 3aCTOCOBYBATH KpaTHI IHTETpaIM B TEOMETPil, MexaHili, (Qi3uii;

- 00YHMCITIOBATH KPHUBOJIIHIMHI Ta MOBEPXHEBI IHTETPAIIN MEPIIIOTO Ta IPYroTo POIiB;

- 3actocoByBatu ¢opmynu ['pina, ["ayca-Octporpaacskoro, CTokca /s 00UHUCICHHS
KPHUBOJIIHIMHUX Ta MTOBEPXHEBUX 1HTETPAIIB;

- 3aCTOCOBYBATH METO/M Ta TEPMIHOJIOTiI0 BEKTOPHOI TEOPii MOJIiB;

- po3kiaaatu GyHKIi0 y psa Pyp’e Ta JOCTIHKYBATH HOTO Ha 301KHICTH TOTOYKOBO Ta
PIBHOMIPHO;

- O0YHMCITIOBATH IHTETPAJIM KOMIUIEKCHOT 3MIHHOI 3a IoroMororo Teopemu Koriri, iHTerpabHOI
¢dbopmynu Komri Ta 0CHOBHOT T€OpeMH TEOpii JIHIIKIB;

- po3BuBaTu (PyHKIIIT KOMILIEKCHOI 3MiHHOT y psij JlopaHa;

- po3B’s3yBaTH nu(epeHIiaibHI PIBHAHHS Ta CUCTEMH IU(EPEHIIaIbHUX PIBHIHb.

1.7. 3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiiHOT MpOrpaMu CTyI€HTH MOBUHHI MaTH HACTYIIHI
IHTerpaJibHy Ta 3arajibHi KOMIETEHTHOCTI:

iHmezpanvHi: 3MaTHICTh PO3B’SI3yBaTH CKJIAHI CIIEIiali30BaHi 3a7a4i Ta MPaKTHYHI MPOOJIeMHU y raimys3i

3abe3neueHHs iH(opmarliitHoi 6e3neku 1\abo kibepOesneku, 1m0 XapaKTepU3yeThCsl KOMILJICKCHICTIO Ta

HETIOBHOIO BU3HAYEHICTIO YMOB;

3a2aNbHI:

— 3K1. 3aaTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYallisX.

— 3K2. 3nanHs Ta po3yMiHHS MPEIMETHOI 00J1acTi Ta po3yMiHHS Tpodecii.

— 3K3. 3aarnicTh npodeciiiHo CHIKyBaTHCS AEP>KaBHOIO Ta IHO3EMHOIO0 MOBaMH

SIK YCHO, TaKi MICHMOBO.

— 3K4. BMiHHS BUSABISATH, CTABUTHU Ta BUPIIIYBAaTH Mpo0IeMu 3a Mpo(eciiHUM CIIPSIMYBaHHSIM.

— 3KS. 3natHicTh 10 TOMIYKY, 0OpOOJIeHHS Ta aHam3y iHhopMarrii.

— 3K6. 31aTHicTh pealli3yBaTH CBOI IpaBa i 000B’S3KH SIK WIEHA CYCIUIBCTBA, YCBIIOMIIIOBATH
IIHHOCTI TPOMAJTHCHKOTO (BUTHHOTO IEMOKPATUYHOTO) CYCIIUIBCTBA Ta HEOOX1AHICTH HOTO
CTaJIOrO PO3BUTKY, BEPXOBEHCTBA MpaBa, MpaB i CBOOOI JIIOJUHM 1 TPOMASIHUHA B Y KpaiHi

— 3K7. 3natHicTh 10 TOMIYKY, 0OpOOIeHHS Ta aHamM3y iHGOpMaIlii 3 pi3HUX JHKEped.

— 3K8. 3garHicTh reHepyBaTH HOBI i1€i (KpeaTUBHICTB).

— 3K11. 3gaTHicTh mpuitMaTi OOTPYHTOBAHI PIIICHHS.

— 3K12. 3naTHicTb 30epiratu Ta MPUMHOXKYBATH MOPAJIbHI, KyJIbTypHi, HAyKOBI I[IHHOCTI 1
JIOCSITHEHHSI CYCITIJIBCTBA HA OCHOBI PO3YMIHHS 1CTOPIi Ta 3aKOHOMIPHOCTEH PO3BUTKY IPEIMETHOI
o0uacTi, i MicIs y 3arajibHii CUCTEMI 3HaHb PO MPUPOAY 1 CYCHIIILCTBO Ta Y PO3BUTKY CYCHUIbCTBA,
TEXHIKH 1 TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI BUAU Ta (POPMH PyXOBOi aKTUBHOCTI JJI1 aKTUBHOT'O



BIJIMOYMHKY Ta BEACHHS 3I0POBOTO CIIOCOOY KHUTTS.
1.8. 3rimHo 3 BUMOTaMHu OCBITHBO-TIPO(DECIiHOT MporpaMu CTYICHTH MIOBHHHI MaTH HACTYIIHI
(haxoBi KOMIIETEHTHOCTI :
— CK1. 31atHICTh 10 MaTeMaTUYHOTO (OPMYITIOBaHHS Ta JOCTIHKYBaHHS
HETepePBHUX Ta TUCKPETHUX MAaTEeMaTHUYHUX MOJIENIeH, 0OTpYHTOBYBaHHS BUOOPY METO/IB 1
IIXO/TIB JJIs1 PO3B’SI3yBaHHS TCOPETUYHUX 1 MPUKIIATHUX 3a7a4 Y Taly3i KibepOe3neku
Ta 3aXUCTy iHpOpMaLii.
— CK3. 31aTHICTh 0 JOTIYHOTO MUCJICHHS, TOOYIOBH JIOTIYHUX BUCHOBKIB,
BUKOPUCTaHHA (POPMAIILHUX MOB 1 MOJIEJICH alTOPUTMIYHUX OOUYHCIICHb, IPOCKTYBAaHHS,
pO3po0JIeHHS 1 aHaAJII3y aNTOPUTMIB, OIIHIOBAHHS X €(PEKTUBHOCTI Ta CKJIATHOCTI,
PO3B’A3HOCTI Ta HEPO3B A3HOCTI AJITOPUTMIUYHUX IPOOIIEM ISl aIeKBATHOTO MOJICITIOBAHHS
MPEAMETHUX 00JIacTeH 1 CTBOPEHHS MPOTPaMHUX Ta 1HPOPMAIIITHUX CHCTEM.
— CK4. 31aTHicTh BUKOPHCTOBYBATH Cy4acHI METOIM MaTeMaTHYHOT'O MOJICITIOBAHHS
00’€KTiB, IPOIIECIB 1 SBUIL, PO3POOIATH MOJIENTI i alTOPUTMH YUCEITHHOTO PO3B’ I3yBaHHS
3aJla4 MaTeMaTUYHOI'O MOJICITIOBAaHHS, BPAXOBYBATH MOXUOKM HAOIMKEHOTO YHCETHHOTO
PO3B’sA3yBaHHs npodeciitHux 3a1ay.
1.9. 3rigHo 3 BUMOTaMHu OCBITHBO-TIPO(ECiitHOT MporpaMu CTYACHTH TTOBUHHI MaTH HACTYITHI
ITPH (¢axoB.i, mpeameTHi)
— K®1. 3gaTHicTh 10 BUKOPUCTaHHS 1H()OPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJIOT1H, CydacHUX
METO/IiB 1 Mozieniel iHopmarliitHoi 6e3neku Ta/ abo KibepOesneku;
— K®10. 3gaTHIiCTh 3aCTOCOBYBAaTH METOJIN Ta 3aCO0M KPUNITOTPA(IUHOTO Ta TEXHIYHOTO 3aXUCTY
[ opmariii Ha 00’exTax iHPOPMAIIIHOT AISITBHOCTI;
— K®11. 3gaTHicTh BUKOHYBATH MOHITOPUHT MPOIIECiB (PYHKITIOHYBaHHS 1H(OOpPMAIIHHUX,
iH(OpMaIIHHO-TETIEKOMYHIKAIITHIX (ABTOMAaTU30BaHUX ) CUCTEM 3T1IHO BCTAHOBIICHO MOJIITUKH
iHdopmariiHoi Ta/abo KibepOe3neKH.
— K®12. 3garHicTh aHaNi3yBaTH, BUSBISATH Ta OLIHIOBATH MOXJIMBI 3arpo3H, YPa3JIMBOCTI Ta
NecTabUT3yIOUMHHUKH 1HGOpMAIITHOMY ITPOCTOPY Ta IHPOPMaLIHHIM pecypcam 3TiaHo 3
BCTaHOBJICHOIO TMOMITUKOIO iH(OpMaliiiHOT Ta/ab0 kibepOe3neKu.
— ITPHO03. BukopucToByBaTH pe3yIbTaTH CaMOCTIHHOTO MOIITYKY, aHaJli3y Ta CHHTEe3Y iH(opmartii 3
Pi3HUX JpKepen Ui e(EeKTUBHOTO PILICHHS CHeliali30BaHuX 3a/1a4 Ipo¢eciifHol NisIbHOCTI;
— ITPHO04. AnanizyBatu, apryMeHTyBaTH, IPUIMATH PIICHHS] PU PO3B’A3aHH] CKIIATHUX
CHeniaTi30BaHuX 3a/1a4 Ta MPaKTHYHUX IpobieM y mpodeciitHiil AisUIbHOCTI, SIKI XapaKTepU3yIOThCS
KOMILJIEKCHICTIO Ta HEITOBHOIO BU3HAYCHICTIO YMOB, BIJIOBIATH 33 MIPUKHSATI PIIIICHHS;
— IIPH11. BukoHyBaTH aHami3 3B’s13KiB MiX iH()OpMaLiifHUMHU TTpoLIecaMy Ha BiIJATICHUX
O00YHCITIOBAILHUX CUCTEMAX;
— ITPHS2. BukopucToByBaTH iHCTpyMEHTapiil 17151 MOHITOPUHTY MPOLIECiB B iHPOpMaLIIHHO-
TEIEKOMYHIKAI[IHHUX CUCTeMaX;
— IIPHS3. BupimyBaru 3aga4i anaiizy GopMariiiiHo-TeIeKOMYHIKaliHHUX CUCTEM.

2. TemaTHYHHH IJIAH HABYAJILHOI AUCIHUILIIHA

I cemecTp

Po3ainl. EnemenTH JiHiiiHOI anredopu.
Tema 1. MaTpuui, BU3BHAYHNKH Ta CUCTEMH JIiHITHUX PIBHSHD.

1. Marpuui. ii 3 matpurgamu. [loaioxi, cuMeTpuyHi, HECUMETPUYHI, OPTOTOHANIBHI Ta
oOepHEeHI MaTpHIIl.

2. Busznaunuku matpuili. BrnactuBocTti Ta 004HCIeHHsI BU3HAYHUKIB 2-T0 Ta 3-T0 MOPSIKIB.
Minopwu, anredpaiuHi JOMTOBHEHHS, paHT MaTPHII.

3. Po3B’s13yBaHHs cUCTEM JIHIHHUX piBHSAHB MaTpuuHUM MeToaoM. [Ipasuno Kpamepa,
meroau ["ayca, XXopnana-I'ayca.



Tema 2. EneMeHTH BeKTOPHOI ajire0pu Ta Teopii JiHiHHUX NPoOCTOPIB.
1. ITonsTTs BekTopa. Oneparii HaJ reOMEeTpUYHUME BeKTopaMu. JlojaBaHHS BEKTOPIB.
BnactuBocti mogaBanus. JloOyTok BekTOpa Ha ynciio. BimactuBocTi 100yTKYy.
2. O3HaveHHs JIIHIHHOTO BEKTOPHOTO npocropy. [Ipuknanu.
3. Jliniiini koMO1HaILi1, JTiHIITHA 3aJIeXKHICTh BeKTopiB. HeoOXiaHI Ta JocTaTHl YMOBH JiHIHHOT
3aJIeKHOCTI BEKTOPIB.
4. Basuc niHiifHOTO MTpocTopy. Po3mip miniitHOTO mpocTopy. KoniHeapHi Ta KOMIUIaHapH1
BEKTOPH SIK TPUKJIAIU BIAMOBIIHO OHOBUMIPHOTO Ta JBOBHUMIPHOTO JIIHIKHOTO IPOCTODY.
5. Po3knaz Bexktopa mo 6a3i. Koopauaatu Bekropa. HeoOximHi Ta mocTaTHI yMOBH
KOJIIHEapHOCTI ABOX BeKTOpiB. HeoOXiqHi Ta 10CTaTHI YMOBH KOJIIHEAPHOCTI ABOX Ta
KOMILJIAaHAPHOCT1 TPbOX BEKTOPIB.
6. OpronopmoBani 6a3u. [Ipoekiis BeKTOpa Ha BiCh Ta MiBILIOLIHHY.
7. Cxansipauii 1oOOyTOK BEKTOPiB, BIAaCTUBOCTI. EBKIIiIIB mpocTip. JJoBkuHa (HOpMa) BEKTOpA.
8. Ky Mixx BekTopamu. YMOBa OPTOrOHaJILHOCTI 1BOX BekTopiB. HepiBHicTh Kori-
bynsxosckoro. [Ipoekiiii BekTopa.
9. IleperBopenns koopauHat. Martpuus nepexoay. OproronanbHi neperBopenHs. OpieHTaris
0a3uciB, OpiEHTAILIS TPOCTOPY.
10. OpienToBanuii 06’€M TPHOX BEKTOPIB, BIACTUBOCTI, 3alKC B KOOpAWHATax. BekTopHuii Ta
MIIIaHUH TOOYTOK BEKTOPIB, BIIACTUBOCTI, 3B'I30K 3 KOJIHEAPHICTIO Ta KOMIJIAHAPHICTIO.
[TonBiitHMIT BEKTOPHUI T0OYTOK.
11. ITonsipHa, uaiHapUYHA Ta chepudHa CUCTEMH KoopanHaT. DopMyIiu mepexoy.
12. BnacHi ymcna Ta BEKTOPH MaTPUIb, METOIH 1X 3HAXOJKCHHS.

Tema 3. KommiexkcHi uucJa.

1. Anrebpaiuna hopma KOMIUIEKCHUX YHcell. PiBHI, CIPsDKEH]1, MPOTHIICKHI KOMIUIEKCHI
yuciaa. Jlii HaJl KOMIJICKCHUMHM YKCIIAMH.

2. 'eomeTpuuHa iHTEpIIpETAIlisl KOMILUIEKCHUX YUCE.

3. TpuronomeTrpuyHa Ta HOKa3HUKOBI (hOpMHU KOMIUTEKCHOTO yncna. @opmynu Eitnepa i
Myagpa.

4. KopiHb n-r0 CTymNeHs 3 KOMIUIEKCHOTO YHUCIIA.

5. Po3B’s13yBaHHS KBaipaTHUX PIBHSIHB 3 MIHCHUMH KOE(iIlIEHTAMH Ta KOMILIEKCHOIO
3MIHHOIO.

Po3ain 2. EneMenTH aHATITHYHOI reoMeTpil.
Tema 4. AuireOpaiuHi JiHil mepumIoro NOpsAAKY Ha NJIOUIUHI i B IpocTOpy.

1. IIpsima Ha TIJTOIIMHI, BCEMOKJIUBI PIBHIHHS, B3aEMHE pO3TalTyBaHHs NpsMux. [lomin
BiJ[pi3Ka B 3a/IaHOMY BiJTHOIICHHI (BEKTOPHMI Ta KOOpAMHATHHIA criocoOn). ITy4uku npsmux.
2. IIpssma B mpsSIMOKYTHI#M CUCTEM1 KOOPJIMHAT, HOPMAaJIbHE PiBHSIHHS, BIJICTAHb BiJl TOYKH /10
PSIMOT, KYT MIXK IIPSIMUMH.

3. [ImommHa y mpocTOpi, BCEMOKIIUBI PIBHSIHHS, B3aEMHE pO3TallyBaHHA ruiomuH. [Tydok
TUTOIIKH.

4. TInomuHa B IPSIMOKYTHIN CUCTEMI KOOPAWHAT, HOPMaJIbHE PIBHIHHS, BIJICTAHb BiJl TOYKH
70 TUTOILIUHH, TIBOPOCTOPH, KYT MIXK TUIOIIUHAMH.

5. [Ipsima y mpocTopi, BCEMOKIIUBI PIBHSIHHS, B3aEMHE PO3TalllyBaHHS MPSMUX Y TPOCTOPI,
BIJICTaHb BiJl TOUKHU J0 MPSAMOi y IPOCTOPI, BIICTaHb MK ABOMa MUMOODKHUMHU TPSIMUMH.
3HAXOKEHHS CIIJILHOTO NEPICHANKYIIAPA JBOX MUMOODKHUX TIPSIMHUX.

Tema 5. AuredpaiuHi JiHil APYroro nopsiAKy Ha NJIOUIKHI i B MpocTopy.
1. Enine, rinep6ota, mapabona. JlupekropianbHa BIaCTUBICTD efirca 1 rinepoonun. [Tonspauit

napametp. PiBHsIHHSA emninca, rinep6onu, mapabosiu B MONAPHIN CUCTeMI KOOPAUHAT.
2. 3arayibHe piBHSHHSA KpUBOi apyroro nopsaaky. Ksaaparnuni hpopmu. Marpurs



KBagpatudHoi opmu. JlogaTHo BU3HAUYEH] KBaapaTu4Hi hopmu, kputepiii CuibBecTpa.
[lepeTBOpeHHS PIBHAHHS KPUBOI IIPU NEPETBOPEHHI KOOPANHAT.

3. 3BeieHHS 3araJbHOTO PIBHAHHS KPHBOI IPYroro MOPSIKY 10 KAHOHIYHOTO BUY.

4. KaHOHIYHI piBHSHHS MOBEPXOHb JIPYTOTO MOPSAIKY: EIIICOIAHN, Tinepoooiay, napadonoiam,
LWITIHAPYU, KOHYcH. [lepeTHH moBepXHi APYroro MopsIKy 3 MIOUIHHOIO.

Po3ain 3. [lesiki e1leMeHTH Teopii YMCI0BUX MHOKHH Ta JIOTIKH.
I'panuus, HenepepBHicTh QyHKUII.

Tema 6. Jlesiki ejieMeHTH Teopil YMCJTOBUX MHOKHH Ta JIOTIKH.

1. Jloriyna cumBodika. Oneparii Ha/Jl BUCIOBIIOBAHHAMU Ta iX BIACTUBOCTI.
2. MuoxuHu. Oneparrii HaJy MHO)KMHAMH Ta 1X BIACTUBOCTI.
3. OOMmeskeH1 3BepXy (3HU3Y) YMCIIOBI MHOKMHH Ta 1X BepXHi (HIKHI) Mexi. OOMeXEH1 YUCIIOBI
MHOKHHHU.
Tema 7. I'pannus pyHkuii.

1. Bino6paxenus. O6pa3u Ta mpoodpa3u MHOKUH. 3BYKEHHS Ta MPOJOBXKEHHS B1IOOpaKEHb.
Knacudikaris Bimobpaxens. O60poTHI BimoOpakxeHHs Ta Bi0OpakeHHs, 00epHEH1 10 HHX.
Komno3sunis Binoopaxens. I'padik BinoOpaxkenus. [Ipuknaau.

2. O3Ha4YeHHs OKOJIIB Ta MPOKOJOTHX OKOIIB Touku B R. JIiBi Ta mpaBi mMiBOKOJIU TOYKH B R.
OsnauenHs nociuigoBHocTi. [linmocnigoBHocTi. O3HaYeHHS I'paHHIIl OCTIIOBHOCTI Ha MOBI
HEpIBHOCTEH 1 Ha MOB1 OKOJIIB. 301H1 Ta po30ixkHI mociigoBHocTi. [Ipuknaau. HeckinuenHi
TPaHMII TIOCIIIOBHOCTEH. €AMHICTH TPAaHMUIIl TOCITIAOBHOCTI.

3. HeckiHueHHO MaJti Ta HECKIHYEHHO BEJIMKI OCTiOBHOCTI. 3B 30K Mi’K HECKIHYEHHO MaJIUMU
Ta HECKIHYEHHO BEJIMKUMHU IIOCIIJOBHOCTIMU. 3B’ SI30K MK 301’KHICTIO IOCJIITOBHOCTI Ta i1
O0OMEKEHICTIO.

4. HepiBHOCTI MK MOCTIJOBHOCTSIMH, 110 BUKOHAH1 aCUMITOTHYHO. TeopemMa mpo 3B’ 130K
HEPIBHOCTEH MiXX TPAHUIISIMU TTOCIITOBHOCTEH 3 HEPIBHOCTSIMHU M1X MOCITIIOBHOCTSIMU Ta

ii Hacmigku. Teopema mpo TpH MOCTiJOBHOCTI.

5. Jlemu npo HeCKiHUYEHHO MaJli MociqoBHOCTI. Teopema npo apudMeTHuH1 BIaCTUBOCTI
TPaHMITh TIOCITIIOBHOCTEH (PO TpaHUIll CyMH, Pi3HUIIL, TOOYTKY Ta YaCTKH).

6. O3Haka Beifepmrpacca 3015KHOCTI MOHOTOHHUX TMTOCITIOBHOCTEH Ta ii Hacmimok. Yuco e
(03HAYEHHS Ta OLIHKH).

7. Teopema bonbuano-Beliepmtpacca. BepxHs 1 HUXKHS IpaHHIIl TOCIiTOBHOCTI.

8. dyHIaMeHTalbHI MOCTiA0BHOCTI, kKpuTepii Kot 301KHOCTI TTOCITIIOBHOCTI.

9. O3HaueHHS rPAaHUYHOT TOUKH YHCIOBOT MHOXKMHU. 3arajbHe O3HAaYeHHS T'paHuLll (PyHKIII1
3a Komri Ha MOBi OKOJiB. 3aranpHe 03HaueHHs rpanull ¢yHkKiii 3a ['eitne. Teopema npo
€KBIBaJICHTHICTh O3HaUeHb TpaHulli ¢pyHkuii 3a Komri Ta 3a ['eiine.

10. Teopema mipo eauHicTh rpaHuIli GyHKIi. JJocTaTHsS yMOBa BiICYTHOCTI TpaHuIli GyHKITIT.
Teopema npo apudMeTHuHi BIaCTUBOCTI TPAHULL (PYHKITIH.

11. 3B’s130K Mi’k HECKIHUEHHO MAJIUMH Ta HECKIHYCHHO BEIMKUMHU (QyHKIisIMU. JIlema mpo
HECKIHUYEHHO MaJli (pyHKII].

12. Teopema mpo rpaHUYHHI TIEPEXil y HEPIBHOCTAX Ta 1i Hachiaku. Teopema mpo Tpu GyHKIIII.
Teopema npo rpaHuUIo KOMIO3MLiT QyHKITIH.

13. OgHoO6iuHi rpanutl ¢yHKii B Toulll. Kpurepiit icHyBaHHs rpaHuill GyHKIT y ABOOIUHIMA
TpaHUYHIHN TOYII Ha MOB1 OJJHOOIYHUX TpaHuIs. OHOOIUHE MpssMyBaHHS (YHKIIIT 10 CBOET
rpanuili. O3HaueHHs MOHOTOHHHX (yHKIH. Teopema BeiiepmTpacca.

14. [Ipyra uynoBa rpaHulls Ta il HACTIIKH.

15. Tlepmra yynoBa rpanuils. HepiBHOCTI 1Jis CHHYCa Ta TaHTEHCA.

16. [TopiBHSAHHS aCHMOTOTHYHOI MOBEIIHKU (PYHKLIN pu X — a (O-cuMBoOIIiKa). 3B 430K MIXK
cuMBoaamu f (x) = o(g(x)) (x — a) 1 f(x) = O(g(x)) (x — @) . BmactuBocTi O-CUMBOJIIKH.

17. O3Ha4yeHHs1 BepXHbOI Ta HUKHBOI rpaHullb pyHKLIT Teopema npo icHyBaHHS BEpXHbBOI Ta
HWDKHBO1 TpaHullb PyHkIlii. Kpurepiit icHyBanHs rpanuili GyHKIIII B TepMiHaX il BEpXHBOI Ta
HIWKHBOI Tpanuilb. Kpurepiii Ko icHyBaHHsI CKIHUEHHOT TpaHuIll QPyHKITII.



Tema 8. HenepepBHicTh pyHKIiI.

1. O3navenHs HenepepBHOi B Toull ¢yHKIi. [Ipukmanu. JIokanpHI BIaCTHBOCTI HETIEPEPBHUX
¢yHKLil (Teopema po 30epekeHHs HEPIBHOCTEH, TeopeMa Mpo apu(MeTHdHi BIaCTUBOCTI,
TeopeMa Mpo KOMITO3HUINIIO JJI HeTlepepBHUX (YHKIIIHN Ta JeMa TIpo 30epexeHHs 3HaKy QYHKITIT).
2. O3HaueHHs HenepepBHOI Ha MHOKUHI QyHKIIT. Teopema BeliepmTpacca mpo oOMekeHICTh

b yHKII11, HETIEpEPBHOI Ha BIJIPI3KY.

3. Teopema bonbuano-Komi nmpo npoMixHi 3Ha4eHHS HenepepBHOT QyHKIIIT Ta 11 HACTiIOK.

4. O3HaueHHs PIBHOMIPHO HemepepBHOi Ha MHOkUHI (QyHKIIii. Teopema Kantopa npo
PIBHOMIpHY HETIEPEPBHICTh (DYHKIIII.

5. Kimacudikarrist TO40oK po3puBy.

Po3nain 4. ludepenuiiioBanicts GpyHKIii.
IToxinni Ta tu¢epenuianu BumuX nopsaakis. @opmy.a Teinopa.
Hocainxenns pynkuiii, rpagiku pyHkuin Ta Kpusi, 3a1aHi y
AeKApPTOBiil 200 MOJISIPHili cucTeMaxX KOOPAMHAT.

1. O3nauenns nudepentiiioBanoi ¢GyHkiii B Touri. [Ipukinaam 3HaX0HKEHHS MOX1THOT st
enemeHTapaux Qynkiii. HeoOxigna ymoBa nudepeniiiioBaHocTi GyHKITIT y TOUIll Ta TPUKIIA,

II0 CIIPOCTOBYE ii gJocTaTHicTh. OAHOOIUHI MOXiaHI QYHKIIT Ta KpUTepiil nudepeHiiiiioBaHocTi B
TepMiHaX OJTHOOTYHHX MOX1THHX.

2. ApudmeTnuHi BIacTUBOCTI qudepeHIiiioBanux y Toumi GyHkuiii. [ToxigHa koMmo3uii.
[Toxigna o6eprenoi Gpyukiii. [Tpuknaau. TaGauis MOXiTHUX OCHOBHHX €JIEMEHTAPHUX (PYHKITIH.

3. I'eoMeTpuyHe TIIyMayeHHsI MOHATTS MOX1HOI (yHKLii. PIBHSAHHS TOTUYHOT Ta HOpMAaJIi 10
rpadika nudepenmiiioBanoi GyHKITi.

4. IoxigHa GpyHKLIN, 3aJaHUX TAPaMETPUYHO Ta B MOIAPHUX KoopauHartax. [Ipuknany.

5. O3nauenHs audepeniana yHKIli B Toui. 3B’ 430K M AUGEPEHITIHOBAHICTIO PYHKITIT Ta
ICHYBaHHSIM MOX1THOT QYHKIIT B TOYII. 3B 30K MiXk AudepeHItiaioM i moXiaHow QyHKITIT

B TouIli. ['eomeTpuuHe TiryMaueHHs MOHATTA audepeniiany QyHkii. ApudMeTudHi BIaCTUBOCTI Ta
BJIACTUBICTH 1HBApiaHTHOCTI opMH qudepeHIiany (yHKIIii.

6. BayTpimHicTs yncioBoi MHOXKUHU. O3HAUCHHS JTOKAJBHUX Ta II100aIbHUX (CTPOTHUX Ta
HECTpOrux) ekcrpemymiB QpyHkiiit. Teopema @epma (He0OXigHA YMOBA JIOKAIBHOTO EKCTPEMYMY
nudepenniiioBanoi Gpynkiii). [Ipuxnamm, 1o cnpocToByIOTh TOCTATHICTD 11i€1 YMOBH Ta MOKa3yIOTh
CYTTEBICTH YMOB T€OPEMH.

7. Teopema Poms Ta 11 Hacminok. [Ipukiiagu, o MoKa3yoTh CYTTEBICTh YMOB TEOPEMH.

Teopema Jlarpanxka. Hacnigku Teopemu Jlarpanxka. Teopema Komri.

Tema 10. Iloxigni Ta nudepenunianu Bummx nopsaakis. @opmyJia Teitaopa.

1. O3HavyeHHs MOX1THUX BUITUX MOPSAAKIB 1 kiaciB GyHkin Cn (X') , Cwo (X). [Ipukinan
nudepeniiiioBanoi GyHKIii, ika He € HerepepBHO audepenuiioBanoro. [1oxiaHi BUIMX
MOPSIIKIB IEAKUX eJIeMEeHTapHUX QyHKIIH. O3HaueHHS AUQEPESHITIaTiB BUIUX TTOPSIKIB
Ta 1X 3B’SA30K 3 MOX1IHUMH BUIIMX MOPAAKiB pyHKIiH. [Topyrenns inBapianTHOCTI (hopmu
nudepeHIianiB BUIKMX MopsiakiB. @opmysa JlelOHima.

2. IIpaBuiio JlomiTasnst po3KpUTTSI HEBU3HAYCHOCTEH TI/IHy% i %

3. ®opmymna Teitnopa nist momiHoMiB. O3HaueHHs noiHoMma Teimopa s GyHKIi, 1o # pa3iB
nudepeniiiioBana B Toutli. JlokanasHa popmyna Teitnopa i3 3a/IMIIKOBUM YJICHOM Y Gopmi
[Teano. ®opmynu MakiopeHa s JesKuX eleMeHTapHuX QyHKIiA. Teopema mpo

3aJMILKOBUI wieH Ta ii Hacaiaku (3anuuikoBuii wieH y popmi Jlarpamka ta Korri). OGuncienss
rparuIls GYHKIIT 3a JoromMororo Gopmynu Tewmopa.



4. Kputnuai Touku. JlocTaTHi yMOBH HassBHOCTI (B1ICYTHOCTI) JIOKQJTbHOTO €EKCTPEMYMY
¢yHkuii B TepMiHax nepiuoi moxigHoi. JloctaTHi yMOBH HastBHOCTI (BiICYTHOCTI) JOKaJIbHOTO
eKcTpeMyMy (YHKITIi B TEpMiHAX BHUIIUX MOXITHUX.

5. O3HaueHHs (CTPOro) OMYKIUX Ta YTHYTHX (YHKLIN Ha MpOMiKKY. ['eomeTpuune
TIAYMa4eHHsI OMYKJIOCTi Ta YrHYTOCTi. O3HauYeHHsI TOUKHU MeperuHy rpadika GyHkIrii.
HeoOxinHa ymoBa B T 0ulli I €peruHy 1 Jis [ Biui A udepenuiiiopanux ¢ynkuii. JlocratHi
YMOBH CTPOT0i OMYKJIOCT1 GYHKIIIT Ta HASBHOCTI (BIACYTHOCTI) TOYKH IIEPETHUHY.

Tema 11. I'padiku pyHkuiii Ta KpuBi, 3a1aHi y 1ekapToBiii 200 mosIpHiii cucTeMax
KOOPAUHAT.

1. Acumnitoru rpadika Gynkuii. Teopema mpo 3HaXOIKEHHS KOSPIIIEHTIB aCUMIITOT.

2. Cxema nocnimkeHHs QyHKIT Ta moOyaoBa ii rpadika. [Tpukas.

3. IlonsipHa cuctema KOOpAWHAT. 3B’ A30K JEeKapTOBUX KOOPAUHAT 3 MoJsipHUMH. [lepexin Bia
KPHUBO1, 33/1aHOI B MOJISIPHIN CUCTEM1 KOOPJIMHAT, 10 TTapaMETPUYHOTO MOJAaHH 1i B IEKapTOBIN
CHCTEMi KOOpIUHAT. ACUMIITOTH KPUBHX, L0 33/1aHI MapaMETPUYHO B JICKapTOBIi cucTeMi
KOOPJUHAT. ACUMNTOTH KPUBHX, IO 33/1aHl B MOJSIPHIN CUCTEMI KOOPIUHAT.

II cemecTp

Po3zain 5. HeBu3navenmnii inrerpaJ.
Tema 12. HeBu3sHaueHuii iHTerpaJ.

1. O3naveHHs nepBicHOI QYHKIIIT HAa MPOMIXKKY. TeopeMa mpo CTPYKTypy MHOKHHHU TIEPBICHUX
¢bynkuii Ha npoMixky. [Ipuknan ¢pyHKIii Ha TPOMIXKKY, B SIKOT HE ICHY€E MEPBICHOI Ha ILOMY
npoMikKy. HeBu3HaueHuii iHTerpas i Horo BIacTUBOCTI. TabnuIst mepBiCHUX EIKUX
esleMeHTapHuX GyHKUiH. DopMmyra 3aMiHK 3MIHHOI Ta (opMyIia iIHTErpyBaHHS YaCTUHAMM ISt
HEBHU3HAYEHOTO 1HTETpaTYy.

2. PamionansHi ¢pyHKuii (1pobu), po3kianeHHs ix Ha HalnpocTimi. [nTerpyBanHs
HaWTMIPOCTIMHMX parfioHATbHUX QyHKIH. MeTon OcTporpaachbKoro BUIIJIEHHS parlioHATBHOT
YaCTUHU 1HTEerpasa.

3. [aTerpyBanHs QyHKIIIH, pallioOHAIBHUX BIIHOCHO pajauKaia 3 1poO0oBO-JIiHINHOT PyHKITIT Ta
HE3aJIe)KHO1 3MIHHOI.

4. IaterpyBaHHs (QYHKIIIH, pallioHaILHUX BITHOCHO KBAAPAaTUYHOI ippallioHaILHOCTI Ta
HE3aJIeKHOI 3MIHHO1, 32 IOTIOMOT 010 TificTaHOBOK Elinepa. Jleski okpemi BUNaaKu (B TOMY
YHUCIT IHTETPyBaHHS BIIHOIIECHHS MTOJIIHOMA Ta KBAJAPATUYHO1 1ppaIliOHAILHOCTI).

5. Jlesiki BIaCTUBOCTI MApHUX 1 HETIAPHUX pallioHATBHUX (QYHKIIH 1 IX BUKOPUCTAHHS IPU
IHTEerpYBaHHI palioHaTbHUX (YHKIIH BIJTHOCHO CHHYCA Ta KOCHUHYCA. Y HIBepcajabHa
TPUTOHOMETPHUYHA MiJICTaHOBKA. [HTerpyBaHHs AOOYTKY palioHaJIbHUX CTEIICHIB

cUHyca Ta KocuHyca. [HTerpyBanHs QyHKIIIN, parlioHAIHPHUX BITHOCHO €KCIIOHEHT.

Po3xin 6. BusHayenwuii inTerpaJ Ta ioro 3aCTocCyBaHHsI.
Tema 13. BuzHaueHuii iHTerpaJj ta iioro 3acToCyBaHHs.

1. Po36utTs Bigpi3ka Ta HAOOPU TOYOK, Y3TOJKEHI 3 TaHUM po30UTTAM. O3HAYCHHS
iHTerpanbHux cyM Pimana, iHTerpana Pimana Ta kiacy iHTerpoBHUX 3a PiMmaHoM QyHKIIIH.
[Ipukiagy iHTErpOBHKUX Ta HEIHTErPOBHUX 3a PiMmanom ¢ynkmii. Heobxigna ymoBa
iHTerpoBHOCTI (yHKLIT 32 PiMaHOM.

2. Hwxni (BepxHi) cymu [lapOy Ta ix BinactuBocTi. O3HaYeHHS HUKHBOTO (BEPXHBOTO)
Inrerpana JlapOy.

3. Jlema Jlap0Oy. Kpurepiii lapOy inTerpoBHocTi (pyHKIIi# 32 PimanoM 1 #oro pi3Hi
eKkBiBaJieHTH1 popmymoBanHs. Kpurepiit Pimana inTerpoBHocTi (yHKIIH y po3yminHi Pimana.



4. Knacu ¢yHKIIHA, IHTETPOBHUX 3a PiMaHoM (HenepepBHi Ha BiApi3Ky GYHKIIIT; 0OMeKeHi
¢yHK1ii, 110 MAIOTh Ha BiAPI3KYy HE OlIbIIe HI’K CKIHUEHHE YHCIIO0 TOYOK PO3PUBY; MOHOTOHHI
Ha BIJIPI3KY (PYHKITIT).

5. AnutuBHICTh iHTerpana PiMana sk QyHkuii Bigpizka. JliHidHICTS iHTerpana Pimana
BIJIHOCHO TiAiHTerpaiabHOi GyHKINi. [HTErpoBaHiCcTh TOOYTKY Ta MOMYJIS IHTETPOBAHUX

3a Pimanom ¢ynkuiid. Ouinka Moyns iHTerpaia. [Io3uTHBHICTD Ta MOHOTOHHICTH IHTETpaja
Pimana, Teopema npo cepenne (3Ha4eHHs) 1S iHTerpaia Pimana.

6. HenepepBHicTh Ta qudepeHiiiioBanicTs QYHKIII1, 3aJaH01 iHTerpasioM PiMaHa i3 3MiHHOIO
BEPXHBOIO MEXKEIO IHTeTpYBaHHs. [CHYBaHHS NIEPBICHOT y HEeTIepepBHOT Ha BIAPI3Ky (DYHKITII.
Jlpyra Teopema rpo 3aMiHy 3MiHHO] B iHTerpaii Pimana.

7. OcHoBHa (hopmyia iHTerpasibHOTO unciaeHHs (hopmyna HeroTona-JleiOnina) ta

ii HacHmigoK mpo BiHOBIEHHS (PYHKIT 3a 11 moxigHOIO uyepe3 inTerpan Pimana. ®opmyna
IHTETpYBAaHHS YaCTUHAMM JIUIA iHTerpasia PimaHa, Teopema npo 3aMiHy 3MIHHOI B IHTETpai
Pimana.

8. OCHOBHI BJIaCTUBOCTI IIJIOII MHOTOKYTHHX (iryp. O3Ha4eHHS HIXKHBOI Ta BEPXHBO1 TUIOITI,
B3aralli, IJIOMIi Ta KBaJPOBHOCTI MHOKUH Ha TuIomuHI. KpuTepiit KBaApOBHOCTI MHOYKHH.

9. KBagpoBHICTh KpHUBOJIHIHHOT Tparmeii Ta 3HaXO0KEHHS i1 IJIOTII].

10. KBazpoBHICTh KpUBOJIHIHHOTO CEKTOPA Ta 3HAXOHKEHHS HOT0 IO,

11. Jloxxuna kpuBoi. BracTuBoCTI cipsimitroBaHOi KpuBoi. Teopema npo 00YrCIeHHS
Jopxunu kpuBoi. Hacmiaku.

12. Ky6oBHicTs Ti1. Kputepiit kyooBHOCTI. O0uncieHHs 00’ eMy Tina, ke 3100yTe
oOepranHsM rpadika ¢pyHkii HaBkoso Bici OX.

13. KBaapoBHiCTh MOBEpXHI 00€pHEHHSI. 3HAXOIKEHHSI.

Po3ain 7. HeBaacHi iHTerpaau ta 4ncjaoBi psiam.
Tema 14. HeBJjiacHi inTerpaJam.

1. O3HavyeHHsT HEBJIACHOTO iHTErpajia o HeoOMEeXEeHOMY MPOMIXKKY (iHTerpaia 1-ro pony),

fioro 361kHicTh. ETanonnuit interpan 1-ro pony, ioro 30ixHicTh. Kpurepiit Komri 36ixH0CTI
HEBJIACHOTO 1HTErpajia Mo HeoOMeXeHOMY NMPOMiIKKY. KpuTepiit 301KHOCTI HEBIIACHOTO
iHTerpasna BiJ HeBix eMHOI PpyHKIT. O3HaKa MOPIBHAHHS 301KHOCTI HEBJIACHUX IHTETpatiB 1 ii
Haciaku. [Tpukan.

2. O3HaueHHs aOCONIOTHOI Ta YMOBHOI 301KHOCTEW HEBJIACHUX iHTErpalliB 1-ro poay.

3B’5130K 301’KHOCTEH HEBJIACHHUX IHTETpatiB BiJ GyHKINIT Ta Bix Moayis GyHkiii. O3naku [ipixie
Ta AbGens 301KHOCTI HEBIaCHOTO iHTerpana 1-ro poxy. [lpukmamy.

3. O3HaveHHS HEBJIACHOTO 1HTErpaja BiJ HeoOMexeHoi (GyHKIi1 (1HTerpana 2-To poay),

Woro 36ixuicts. ETanonnuit interpan 2-ro poxy, itoro 36ixmuicts. Kpurepiii Komi

301KHOCTI HEBJIACHOTO iHTErpasa Bij HeoOMexxeHoi pyHnkiii. Kpurtepiit 301KHOCTI HEBIACHOTO
iHTerpaia Big HeBi eMHOi pyHKII1. O3HaKa MOPIBHAHHS 301KHOCTI HEBJIACHUX IHTETPAJIiB

111 nacmigku. [Ipuknan.

4. O3HaveHHs a0COMIOTHOI Ta YMOBHOT 301KHOCTEH HEBIACHUX 1HTETPATIB 2-TO POIY.

3B’5130K 301’KHOCTEH HEBJIACHHUX IHTETpaTiB BiJ GyHKINIT Ta Bix Moayis GyHkiii. O3naku ipixie
Ta Abens 301)KHOCTI HEBIIACHOTO 1HTErpasa BiJ HeoOMexxeHoi QyHKIIT (iHTerpaa 2-ro poay).
[Tpuknaamu.

5. BnacTHBOCTI HEBIACHUX 1HTErpalliB (JIIHIHHICT HEBIACHUX 1HTETPATiB BiIHOCHO
MiIHTErpaIbHOT (PYHKIIIT; aAUTUBHICTh HEBJIIACHOTO 1HTETpasia K QyHKIIT TpoMiXkKy). Dopmynu
3aMiHU 3MIHHOI Ta IHTETpyBaHHs YaCTUHAMM JUI HEBJIAacHUX iHTerpaiiB. @opmyna HeioToHa-
JletiOHiNa 111 HEBJTACHKX 1HTErpasiiB. ['0JIOBHE 3HAUYCHHS HEBJIACHOTO 1HTETpasa.

6. B-pynxuis ta I'-¢pynkuis Eitnepa.

Tema 15. Yucsosi psaau.

1. O3HaveHHs psiLy, HOTO YaCTKOBUX CYM 1 301KHOCTI psimy. HaltmpocTimii B1acTUBOCTI



yucioBux psamaiB. Kpurepiit Komri 361kHOCTI uncimoBux psiaiB. HeoOxigHa ymMoBa 301KHOCTI
yrcaoBoro psaay. ['apmoniiinuii psa. Cyma HECKIHUEHHOI T€OMETPHYHOT IPOTrpecii.

2. Py 3 HEBil'€MHUMH WICHAMH, O3HAKH iX 301KHOCTI (03HAaKa MOPIBHSHHSA Ta ii HACIIIKH,
o3Haka [lanmambepa, pagukanbHa Ta iHTerpaibHa o3Haku Ko, o3Haku Paabe Ta ['ayca
301kHOCTI psaAiB). [Ipukmany.

3. Psinu 3 uepryBaHHSM 3HaKIB 1 IeHOHIeBChKI psaau. O3Haka JleitbHina 301KHOCTI psiiiB

111 HacmioK. AGCOTIOTHA Ta yMOBHA 301KHOCTI1 psAIiB. 3B’ 30K 301KHOCTI psTy 31 301KHICTIO
psay, CKJIaeHOTro 3 MOYJIiB WieHiB BUXiAHOTO psay. O3naku Jlipixie ta AGens 301KHOCTI psAiB.
[Tpuknaamn.

4. O3HaveHHs MepecTaHOBOK YHCIOBOTO psay. TeopemMu mpo 301KHICTh psiy, OTPUMAHOTO
MEePECTAaHOBKOIO YICHIB a0COJIIOTHO 301KHOTO YMCIIOBOTO psny. Teopema Pimana. Jlii 3
psaaamu. O3HaueHHs JOOYTKY uMciIoBUX psfiB. Teopema Komri mpo 1o0yTox psiiB.

Po3xain 8. HeBsacHi iHTerpaau Ta 4ncjoBi psiam.

Tema 16. @®yHkuioHaabHi mocjaigoBHocTi Ta psaau. CteneHnesi psiau.

1. O3HaueHHs QYHKIIOHATBHUX MOCTIAOBHOCTEH Ta GYHKLIOHATBHUX pAaiB. O3HaYCHHS
301KHOCTI Ta pIBHOMIPHOI 301)KHOCTI Ha MHOKHH1 ()YHKIIIOHAJTLHUX TIOCIITOBHOCTEH Ta
¢dynkuioHanbHUX pAniB. Binnmosinni npuknaau. Kpurepiit Komri piBHOMipHOT 301KHOCTI Ha
MHOHHI ()yHKITIOHAJILHUX TIOCITIIOBHOCTEHN Ta PyHKIIOHATBHUX psAliB. Kpurepii piBHOMIpHOT
301KHOCTI (PyHKITIOHANBHUX MOCIiAOBHOCTEH, Hachinok. HeoOxiaHa ymMoBa piBHOMIPHOI 3015KHOCTI
(G YHKIIIOHATILHOTO PSY.

2. Teopema npo piBHOMipHY 301KHICTh (DYHKIIIOHAJILHOTO PSITy, YWICHH SKOT'O OTPUMaHi
MMOMHOXKCHHSM YJICHIB pIBHOMIPHO 301KHOTO psiy Ha 0OMexeHy (yHKIito. O3HaKu
Betiepmtpacca, A6ens ta [ipixie piBHOMipHOT 301KHOCTI (PYHKIIIOHATBHUX PSIIB.

3. Teopema npo HEMEPEPBHICTh CyMH (PYHKITIOHATBHOTO psany. Teopema mpo IHTerPOBaHICTh
CyMH (YHKIIOHAJIBHOTO Py (Teopema Mpo MOwIEHHE IHTEerpyBaHHS (PYHKIIOHATIBHOTO PALIY).
Teopema npo nudepeHiiioBaHicTe CyMH (yHKIIIOHATLHOTO PAY (TeopeMa Mpo MOWICHHE
nudepeHIitoBaHHS (QYHKIIIOHAIBHUX PSIiB).

4. O3HaueHHs cTereHeBoro psaxy. opmynu 11t OOUMCICHHS pajiiycy 301)KHOCTI CTETIEHEBOTO
pany (Komi-Anamapa, lanam6epa). Teopema npo abComMOTHY 301KHICTh CTETIEHEBUX PSIJIiB.
Teopema AGens. Teopema mpo piBHOMIPHY 301KHICTh CTEIIEHEBOTO PSTY HA BIAPI3KY.

5. ApudmernuHi Ail HaJ CTETICHEBUMH PSITAMHU.

6. O3HaveHHS aHATITHYHOI QyHKIIIT B Toulli. BacTuBocTi ananmituuaux GyHKIIH (He0OXiIHa
Ta JIOCTaTHHO YMOBH aHAIITUYHOCTI (pyHKIIT y Touli). [Tpukian HecKiH4eHHO
nudepeHIiioBaHoOl YMCI0BOI (DYHKIIIT AIHICHOTO apTryMEHTY, sSKa HE € aHAJII TUYHOIO.

7. CremneHeBi psiid 3 KOMIUICKCHUMU YJICHAMH.

Po3ain 9. Merpu4ni npocropu.
JMudepennianbHe ynucjaeHHs: pyHKUiN KIIbKOX 3MiHHHUX.

Tema 17. MerpuuHni npocropu. JudepenniaabHe yncieHHs QyHKIIH KiJIbKOX
3MIHHHX.

1. O3HadyeHHsT METPUKHU Ta MeTpUIHOTO Tpoctopy. [Ipukman (Re, p ). BiakpuTi (3aMKHEH1)
MHOXHHHU y METpU4YHOMY Tipoctopi (Rr, p ), mpukiaau. BnacTuBoOCTI BIAKPUTHUX (3aMKHEHUX )
MHOXHH B (R, p). O3Ha4eHHS €-0KOJIiB Ta MPOKOJIOTUX E-OKOJIB.

2. O3HaueHHs JiaMeTpa MHOKHHH Ta 0OMEKEHOI MHOKHUHU. B1acTuBICTh BiTUTBHOCTI TOYOK
y METpUYHOMY mpocTopi. [ panndHi TOYKH MHOXHH. O3HaYEHHS 130Jb0BAaHUX, BHYTPIIIHIX,
30BHIIIHIX 1 MEKOBUX TOYOK MHOKHH Y METPUYHHUX MPOCTOpaX. 3aMUKAaHHS MHOKHUH,
KOMITaKTH y TIpocTopi Re.

3. O3HaueHHs nocnigoBHOCTEH y mpocTopi R». O3HaueHHs rpaHuLll MOCIiA0OBHOCTI Y IPOCTOPI



R, 361H1 Ta hyHAaAMEHTAIBHI TTOCITITIOBHOCTI. 3B’ SI30K MK (DyHIaMEHTaIbHICTIO
HOCIIOBHOCTI Ta 11 301kHicTIO. Teopema bonbriano-Beiiepmrpacca. O3Haka KOMIaKTHOCTI.

4. O3nauenHs rpanuii GyHKINT KiapkoX 3MiHHHX 3a Komri Ta 3a ['eitne. ['panunsa GyHkiii mo
MHOXHHI. O3HaueHHS HeNepepBHOCTI (PyHKIIH KiIbKOX 3MiHHUX. Teopema Beiiepmtpacca.
PiBHOMIpHa HeMepepBHICTh PYHKITIN KUTbKOX 3MiHHUX. Teopemu Kantopa Ta Teopema npo
I'panuiro komno3uuii BinoOpaxens. [Ipukinan GyHKIii ABOX 3MIHHUX, JJIS SIKOT HE iICHY€
BCeOIYHOT TpaHuIli, ajie ICHY€E TPAHMIIA 32 OyIb-IKUM HAIIPSIMKOM.

5. O3naueHHs qudepeHIifioBaHOCT] B ToULl (yHKLIT KITBKOX 3MIHHUX, IudepeHIiiana Ta
noximHoi GyHkii B Touri. HeoOximHa ymoBa audepeHIiinoBHOCTI GyHKIIT (3B’ I30K MK
HEeNepepBHICTIO Ta nudepeHiiiioBHicTIO GyHKIT B Toulli). O3HAYCHHS YaCTUHHUX MOX1THUX
GyHKIIIM B TOYIl Ta TeOpeMa Ipo 3B’ 30K audepeHiriiioBaHocTi PyHKINT B TOYII 3

T EepeHIIOBHICTIO B Il TOYI 32 OKpeMUMH 3MiHHUMU. [Ipukiman ¢yHKINT 1BOX 3MIHHUX,
JUTS SIKO1 ICHYIOTH YC1 YaCTHHHI TTOX1JIHI Y TOYIII, aJie siKa He € MU EepeHITIHOBAHO0 Y 11 TOYII.
6. loctaTast ymoBa audepenuitoBanocti GyHkiii B Tourii. O3Ha4eHHs HeTlepepBHOI
nudepeHIifioBaHOCTI BiIOOpaKeHHsI Ta i1 3B’S30K 3 HEMEPEPBHICTIO YACTUHHUX MOX1THUX
KoopanHAaTHUX QyHKIiH. ['eomerprune TiaymaueHHs audepeHuiioBanocTi QyHKii

JIBOX 3MIHHHX (B TOMY YHCIII PIBHSHHS JOTHYHUX Ta HOPMaJbHUX TUIONIUH 10 Tpadiky QyHKIIIT,
TIyMadeHHs nudepeHIiany).

7. IlpaBuna audepenIitoBadHs GyHKIIN KUTbKOX 3MIHHUX (TeopeMa Mmpo AuQepeHIiioBaHICTh
KOMITO3UIIiT Ta ii HachinoK (popmyrna 1iast 0OUMCIeHHS YaCTUHHUX TOX1IHUX CKIaHOi (QyHKIIT
KUIBKOX 3MIHHUX, IHBApiaHTHICTh (hOpMH TiepiIoro AudepeHIiaia).

8. IToxigHa yHKil 32 HanpsAMKoM. Teopema po iCHYBaHHS MOX1JHUX 32 BCIMa HAINIPSIMKaMH
TUst T epeHIIHOBHOT Y BHYTPIIIHIM ToUIll (DYHKIIIT Ta 3B’ 430K MOXI1IHOT 32 HAIIPSIMKOM 3
rpagienToM ¢yHkuii. ['eomerpuyunmii 3micT rpajieHTa ¢pyHkuii. OpToroHanbHICTh Tpali€HTa
GbyHKIIIT B TOYI 710 JIiHIT PiBHSI, IO MPOXOIUTh Yepe3 IO TOUKY.

9. YactunHi noxinHi pyHKUii m-nopsaxy B Touni. HeoOxiaHi (mocTaTHi) yMOBU m pa3iB
nudepeHIiioBaHoCTI (PYHKIIT B TOYIII.

10. Teopema I1IBapiia mpo piBHICTH 3MIMIAHUX MOXITHUX APYTOro MOPSIKY. 3B’ SI30K
nudepeHnmianiB GyHKINT 3 YACTHHHUMH MOX1THUMU. J(rudepeniiiany BUIMX TOPSAKIB IS
¢yHK1ii 6araTboX 3MIHHUX, iX HEIHBAPiaHTHICTb.

11. ®opmymna Tetinmopa 11 GyHKIIH KITbKOX 3MIHHHX 13 3QTHIIIKOBUM WICHOM y (hopMi
[Teano. ®opmyna Teitnopa 11t pyHKIIH KUTBKOX 3MIHHUX 13 3aJIMIIKOBUM WIEHOM y (hopMi
Jlarpanxa.

12. O3navenns ¢yHKii, 3a1aH01 Y HEIBHOMY BUTIIsAl. Teopema npo icHyBaHHS (yHKIIT,
3a/1aHoi HesABHO. Teopema npo audepeHIiioBaHicTh HEIBHUX (PYHKITIH.

13. HesiBHi @yHKLIT KiTbKOX 3MiHHUX. Teopema mpo icHyBaHHS Ta TU(epeHIiioBaHICTh
HESBHUX (PYHKITIH KUTBKOX 3MIHHHUX.

14. HesiBHi QyHKIIi, 331aH1 32 JOIIOMOT'0I0 CUCTEMH PiBHAHB. MaTpuiis SIko0i, siko0iaH
CHUCTEeMH PiBHSHB. Teopema npo po3B’sA30K Ta Mu(epeHIiHioBaHICTh PO3B’I3KY CUCTEMH.

Po3nin 10. Excrpemymu GpyHK1ii KiTbKOX 3MiHHHUX.
Tema 18. Excrpemymu pyHKIiii KIBKOX 3MiHHHX.

1. O3HaueHHS TOKATBHUX EKCTPEMYMIB (CTPOTHX Ta HECTPOTHX) (PYHKIIIH KITBKOX 3MIHHHUX.
Heo0ximHa yMOBa BHYTPIIIHBOTO EKCTPEMyMY AU epeHITIHoBaHOI (DYHKIIIT, HACIIIIOK.

2. loctaTHi yMOBH HasIBHOCTI (B1JICYTHOCTI) JIOKaJIbHOT'O BHYTPIITHBOT'O EKCTPEMYMY B
CTaIlloHapHIN TouIll ABivl AU epeHIIHoBaHO01 (YHKIIIT, HACTITOK JUIsl BUNAAKY (QYHKITIT TBOX
3MIHHUX.

3. O3Ha4YeHHS YMOBHOT'O €KCTPeMyMY (DYHKIIIT KUTbKOX 3MIHHUX. MeTO ] HEBU3HAYCHHUX
MHOKHUKIB Jlarpanxa. [Ipukian 3HaX0KEHHS] YMOBHOTO €KCTPEMYMY 3a O3HAUEHHSIM Ta 3a
MetoqoM Jlarpanxa.

4. Meron HalMEHIIIUX KBAJPATiB.



Po3ain 11. KpaTHi inTerpaau Pimana.
Tema 19. Iloagiiini inTerpaamn

1. 3agada ipo 00’ eM NHITIHAPUIHOTO Opycy. PO30UTTS MpsSAMOKYTHHUKA, laMeTp pO3OUTTS
NpSMOKYTHHUKA, IHTErpaJIbHI CyMH, MOJIBIHHI IHTETpaIy MO MPSIMOKYTHUKY. O3HaYeHHS
iHTerpoBaHoi 3a PiManom ¢yHKIIi1 Ha psiMOKYTHHKY. HeoOXiaHa yMOBa IHTETpOBaHOCTI 3a
Pimanom. Bepx#i ta HikHiI cymu [lapOy ta ix BnactuBocti. Kpurepiit Pimana interpoBanocti
3a Pimanom oOMekeHo1 (hyHKIII1, BU3HAUCHO1 Ha IPSIMOKYTHHKY.

2. IoasiitHuii iHTErpaj 1Mo JOBUIbHIN 0OMeXeHii MHOXHHI. JlOCTaTHI yMOBH IHTETPOBAHOCTI
dbyukuii. [Ipukman 3HaX0MKEHHS TOIBITHOTO THTETrpaia 3a 03HAYCHHSIM.

3. BnacTuBOCTI MOABIMHOTO iHTErpay (aIMTUBHICTH MOJBIHHOTO iHTerpaia PiMaHa sk

G yHKIIIT MHOKWHH, JTIHIHHICTH MMOJBIMHOTO 1IHTETpaJIa BIIHOCHO MiiHTErpajbHOI QyHKIIIT
JIBOX 3MIHHMX, IHTETPOBAHICTh JOOYTKY Ta MOAYJISl IHTEIpOBaHUX (DYHKIIIH, OLIHKA MOTYIIs
1HTerpasa, TO3UTUBHICTh TAa MOHOTOHHICTh TTOJIBIHHOTO 1HTETpaja, TeopemMa IIpo CepeTHE
(3HAYEHHS) ISl IOJIBIHHOTO 1HTETpasa).

4. Jlema ripo 0OYHCIICHHSI OJIBIMHUX 1IHTETPATIB BiJ IHTErPOBAHOI HA MIPSIMOKYTHUKY () YHKITIT
3a JONTOMOT 010 TIOBTOPHUX. Teopema mpo 0OYUCIeHHs MOABIMHUX IHTErpajiB Bijl IHTErpOBaHOI
Ha KpUBOJIIHIMHIN Tparenii pyHKIli 3a 1omoMoror moBTOpHUX. [Ipukian o04rCIIeHHs MOIBIMHOTO
1HTerpasa 3a JOMOMOT 01O 1€l TeOpeMHu.

5. ITnoma moBepxHi. 3HaX0HKEHHS IO IOBEPXOHb, SIKI 3a/1aH1 PI3HUMU CrIoco0amMu (IBHO
Ta 3a JIOTIOMOT'0I0 TapaMeTPiB).

6. 3acTOCYBaHHS MOJIBIMHUX 1IHTETPATIB B MEXaHIII].

Tema 20. IloTpiiini inTerpaamn

1. 3agada ipo obumcieHHs MacH Tita. Po30uTTs mapanenemninena, giaMeTp po3OUTTS
napaeserninesa, iHTerpajibHi CyMHy, OTPiHHI iHTerpanu no napanenemnineny. O3HaueHHS
iHTerpoBaHoi 3a PiManom ¢yHkii Ha mapanenenineay. HeoOximHa ymoBa 1HTETrpOBaHOCTI 3a
Pimanom. BepxHi ta HikHi cymu [apOy ta ix BnactuBocti. Kpurepiit Pimana interpoBanocrti
3a Pimanom oOMeskeHoi (DyHKIII1, BU3HAUYCHOI Ha napasenernineny. [loTpiiiHuii iHTerpas mo
JloBiIbHOMY Tilly.

2. JoctatHi ymoBH iHTerpoBaHocTi ¢yHKIi [IpocTopoBa mipa XXopnana. BnactuBocri
noTpiifHoro iHTerpany. OOYMCICHHS MOTPIHUX 1HTErpaliB 3a JOIOMOTO0 MOBTOPHHUX.

3. 3amina 3MIHHUX B OTpiHUX iHTerpanax. ChepuyHi Ta MUIIHIPUIHI KOOPIUHATH,
3HAXO/KEHHS 00’ eMy.

4. 3acTocyBaHHs MOTPIMHUX IHTETPATIB y MEXaHIIII.

5. MHorokpartHi inTerpanu. Teopema @yOiHi.

III cemecTp

Po3nin 12. KpusoJiniiiHi Ta noBepxHesi inTerpajau. EnemenTu Teopii moJs.
Tema 21. KpusoJiniiini inTerpaJm.

1. 3agaua npo 3HaXOKEHHs Macu KpruBoi. O3HAaYeHHs KPUBOIIHIKHOTO iHTerpajia 1-ro poxy
10 TIPOCTIHN TIAJIKIH KPUBIii, HOTO HE3aJIEKHICTh BiJl BHOOPY MapamMeTpH3allii Ta Teopema
Ipo oro 3BeIeHHs 10 iHTerpana Pimana. BracTuBocTi KpUBOMIHIHHUX 1HTErpatiB 1-ro poxdy.
2. OpieHToBaHa KpuBa. KpuBosiHiitHUH iHTErpan 2-ro poay, HOro BIACTHBOCTI. 3BEICHHS
KPHUBOJIIHIMHOTO 1HTETrpay 2-ro poay 10 BU3HAYEHOI'O 1HTErpaiy.

3. 3B'S130K M1 KPpUBOIIHIHHUMH iHTETpasiaMu 1 Ta 2-ro poay. ®izuuHe TirymMaueHHs
KPUBOJIHIMHUX IHTETpajiB 2-r0 posy.

4. O3Ha4yeHHs IIaJKo1, peryJsapHOi, 3aMKHYTO1 KpUBO1, IPOCTOT0 3aMKHYTOT'O KOHTYpPY;
3aMKHYTOT 00J1acTi, OJJHO3B’I3HO1T 00J1aCTi; JOJATHOTO HAMIPABIICHHS 00X0y KOHTYPY.



®opmymna ['pina., HACHI KK (3HAXOKEHHS TIJIOIWH MHOXHH ).

5. O3HaueHHs BEKTOPHOT0, OTeHIIiiHOTr0 moisi. Kpurepiit noteHuiinocti nois. Teopema

PO HE3AICKHICTh KPUBOJIIHIMHOTO 1HTETpasa 2-ro poy Bijl MyTi IHTETpyBaHHS (JIOCTaTHS
YMOBA MOTEHLIHHOCTI TOJIA).

6. ExBiBajieHTH1 TOCTAaHOBKH 3a/1a4l PO HE3aJICKHICTh KPUBOIIHIHHOTO 1HTErpaja 2-ro poay
BiJl yTi iHTErpyBaHHs Ta KpUTepiii Takoi HesanexHocTi. Kpurepiit motenuiansHocti nons y R2,

Tema 22. IloBepxHeBi iHTerpaau

1. OnHOCTOPOHHI Ta ABOCTOPOHHI NOBepXHi. CTOpOHA MOBEPXHI. 3HAXOKEHHS HAPABIISIIOUNX
KOCHHYCIB HOpMaJTi JiJIsi TOBEPXOHb, SIKi 3a1aH1 SIBHO Ta 3a IOTIOMOT0r0 apameTpiB. OpieHTaIris
noBepxHi. [IpocTi KycKOBO-TJIaIKi TTOBEPXHI.

2. IToBepxHeBi iHTETpaIH 1-TO POy MO ABOCTOPOHHIM KYCKOBO -TJIAJIKUM ITOBEPXHSIM. 3BEICHHS
MOBEPXHEBOTO IHTErpay 1-ro poay 10 NOABIHHUX 1HTETpaliB, HACIIIKHU. (U1 HOBEPXOHb,

K1 3aJ1aHl 3a JIOMOMOT OO0 TTapaMeTPiB, IBHO, 3HAXO/PKCHHS TUIOIIMHY MTOBEPXHI).

3. IloBepxHeBi iHTErpayiu 2-ro poay 1o BUOpaHiil cCTOpOHI MOBEPXHi. 3B’ SI30K MIXK
MOBEPXHEBUMH 1HTETpajiaMu 1-r0 ¥ 2-TO POJIIB MO JBOCTOPOHHIM TJIAJIKUM TTOBEPXHSIM.
He3anexHicTs MOBEpXHEBOr0 IHTErpajia 2-ro poAy Bia BUOOpY mapameTpu3aliii npu QikcoBaHii
Opi€HTAIIl] Ta HOTO 3aJIEKHICT Bij opieHTAaIlli moBepxHi. Dopmyna s 009nCIeHHS
MIOBEPXHEBOTO IHTErpaja 2-ro poay 4epe3 KpaTHHM iHTerpai.

Tema 23. EnemenTn Teopii moJsi.

1. CkanspHi, BekTOpHi nojst. Oneparop ["aminbToHa, rpagient. JJuBeprenuis, HUPKyIALis,
pOTOp, MOTOK BEKTOPHOTO 1MOJIsi. KpuTepiii MOTEHIIaIbHOCTI BEKTOPHOTO TOJISI Ta KPUTEPIi
COJICHOTAAJIBLHOCTI BEKTOPHOTO I0JIsI B 00JIACT B TEPMiHAX €JIEMEHTIB Teopii MOJIsl.

2. ®opmyna Crokca. Popmyna ["ayca-OcTporpaachkoro. Ix ¢popMmyToBaHHS y TepMiHax
BEKTOPHOTO aHaJIi3Yy.

Po3aia 13. ®yHKIii KOMIJIEKCHOT 3MiHHOI.
JAudepeHniioBaHicTh Ta iHTerpoBaHicTh (PYHKIIH
KOMILJIEKCHOI 3MiHHOI. @opmyaa Kowi. Psinu Jlopana.

Tema 24. @yHkuii KOMIUIeKCHOI 3MiHHOIL. /{u(epeHuiioBaHiCTh Ta IHTErpOBaHICTH
(ynkuiii kommiexkcHoi 3minHoi. Psiqu Jlopana.

1. ®yHKIIT KOMITJIEKCHOT 3MiHHOI. ['panutist, HenepepBHiCTh Ta AudepeHniioBanicTh GyHKIIT
KoMIUTeKcHO1 3MiHHOI. YMoBH Komri-Pimana (Jlanmambepa-Eitnepa).

2. 'eomeTpuyHe TIIyMaueHHs apryMeHTy Ta MoayJs noxiaHoi. KonpopmHi BigoOpaxeHHs.

3. EnemenTapsi QyHKITIT KOMIUIEKCHOT 3MIHHOI.

4. IurerpoBanicTh GyHKII KOMIUIEKCHOT 3MiHHOI. @opmyia Komri.

5. I3onpoBani ToukwH, iX knacudikamis. Psau Jlopana.

6. JIummku Ta X 3aCTOCYBaHHS 10 OOYUCIICHHS IHTETPaIiB.

Po3ain 14. ludepenuianbHi piBHAHHSA Ta
cucTeMHu TudepeHiaTbHUX PIBHAHbD.
IleperBopenns Jlamaca.

Tema 25. IudepenniajibHi piBHAHHA.

1. MudepenuiansHi piBassHHSA (JIP) 1-r0 mopsanky. 3amaya Komi JIP. 'eomeTpuana
inTepnperarist /IP 1-ro nmopsaky. Hopmansua cucrema (HC) JIP. 3Benenns JIP k HC. 3anaua
Komri HC.

2. PiBHSHHS 3 BIJOKpPEMJICHIMH 3MIHHUMH Ta PIBHSIHHS, SIKi 10 HUX 3BOJISTHCS.



3. JliniiiHi qudepeHianbHi piBHSHHS IEPIIOTO MOPSAKY. MeToau iHTErpyrdoro MHOKHHKA

Ta Bapiamii TOBUTHHOI cTanol. PIBHSHHS y TOBHUX AuQepeHIliaax.

4. JliniitHi qudepeHItianbHi piBHAHHS BUIIOTO MOPSAKY. [IpuHIMN cynepno3utii.

HerepminanT Bponcbkoro. Teopema mpo po3B’si3ku miHidHUX J[P.
5. JliniiHi nudepeHnianbHi piBHSIHHS 31 cTanuMu kKoedinientamu. PiBasaus Eitnepa.

Teopema

mpo po3B’s3ku JiHiHKUX JIP. MeTon Bapiallii TOBITbHUX CTaJIHX.
6. JliniitHi cuctemu qudepeHiiaabHUX PiBHSIHb.
7. JIiniiiHi cuctemu nudepeHiaTbHUX PIBHSHD 31 CTAIMMH KOE(iliEHTaMH.

Tema 26. IleperBopenns Jlaniaca.

1. 3o0paxenns Jlarutaca st KyCKoBO-HenepepBHOi GpyHKIli. OpUTrHHa, TOKa3HUK POCTY
¢dynkuii. 3HaxomKeHHs 300pakeHHs Jlaruiaca s KOCHHYca Ta 3B'130K 3 300paskeHHsM Jlanaca
st cuayca. Oynkiist Xesicaiaa. Teopema mpo €1uHICTh, HACTIIOK.
2. BrnactuBocrti 300paxens Jlamnaca (moiOHICTh, THIHHICTB, 3MIIICHHS,
nudepeHIiioBaHICTh 300paXeHHS Ta OpUTIHAJIA, IHTETPYBaHHS 300payKCHHS Ta 3aIi3HEHHS
opurinana). Oneparis 3roptku GyHKIii Ta 11 BractuBocti. @opmyna Jlroamens.
3. 3acTocyBaHHS OINEPAIIHHOTO 3UUCICHHS B TU(EpEHIIAIbHUX PIBHSIHHSIX.

Tema 27. Teopist cTiHKOCTI.

1. OcHOBHI MOHATTSI TEOPii CTIHKOCTI. ['€OMEeTpUYHUI 3MICT CTIIKOTO PO3B’SI3KY.

2. CrilikicTh NiHIMHUX cucTeM Au(epeHIiaTIbHIX PIBHSHb.

3. Teopema JlsmmyHOBA TIPO JTOCIIKEHHS HA CTIMKICTh 3a MEPITUM HAOIMIKEHHSIM.

4. ®ynkuis JlsmyHosa.

3. CTpyKTypa HaBYaJbLHOI JMCHHUILIIHA

HasBu po3ainis i Tem

KinekicTs rogus

neHHa popma

3aouyHa ¢hopma

yChOTO y TOMY YHCIT1 YChOTO y TOMY YHCIT1
T |m nmab. | iHA. | c.p. b | 1 nab. | iHA. | c.p.
1 2 3| 4 5 6 7 8 9 10| 11 | 12 | 13
I cemecTp
Po3ainl. EnemenTu JiHiiiHOI anredpu.
Tema 1. Marpuui, 20 8* | 4* 3 5
BHU3HAUYHUKHU Ta
CUCTEMH JIHIHHHUX
pIBHSIHB
Tema 2. EnemeHtn 22 12% 4% 2 4
BEKTOpPHOI anredpu
Ta Teopii JiHIHHUX
IPOCTOPIB
Tewma 3.KomruiekcHi 10 2% | 2% 6
yucna
Pazowm 3a pozaisniom 1 52 22| 10 5 | 15
Pozain 2. EslemeHTH aHATITHYHOI reoMeTpii.
Tema 4. AnreGpaiuni 16 6* | 4% 2 4
JIHI11 TIEPLIOTrO MOPAIKY
Ha IJIOUIHHI 1 B
POCTOPIi
Tema 5. AnreGpaiusi 14 6* | 2% 2 4
JiHIT Jpyroro nopsaKy




Ha IUIOLIMHI 1 B
pocTOopi

Pazowm 3a po3ainom 2 30 12| 6 4 8

Po3ain 3. [lesiki eJieMeHTH Teopii YMCJIOBUX MHOKUH Ta JIOTIiKH.
I'panuus, HenepepBHicTh QyHKULIIA.

Tema 6. [esxi 8 2% | 2% 4
€JIEMEHTH Teopii
YHCIIOBIX MHOYKHH Ta
JIOTIKH

Tema 7. I'panuns 22 10* 6* 6
byHKIIT

Tewma 8. 12 4% | 2% 6
HenepepesHicth

byHKIT

Pazom 3a po3ainom 3 42 16 | 10 16

Pozain 4. ludepenuiiioBanicts pynkuii. [loxinui Ta nudepenniajm BUIMX NOPAAKIB.
®opmyaa Teitnopa. locainxennsa gyHkuii, rpagiku pyHkuiii Ta Kpusi, 3agaHi y
JIeKapTOoBiil 200 MOJISIPHiil cucTeMaxX KOOPAMHAT.

Tema 9. 14 6* | 2% 6
JudepeniiiioBaHicTh

byHKI, i

nudepeHInan i moxijaHa

Tema 10. IToximgHi i 14 4% | 2% 8

nudepeHIIaaTy BUIIAX
nopsakis. @pnmyna
Teitopa

Tema 11. I'padiku 13 4% | 2% 7
GdyHKIII Ta KpUBI,
3aJiaHl y IeKapTOBIH
a00 B TOJISIpHII
CHCTeMi KOOPJHHAT

Pazowm 3a pozainom 4 41 14 6 21
Ycworo roguH 3a 165 64 | 32 9 60
I cemecTp

II cemecTp

Pozain 5. HeBu3navennii inrerpaJ.

Tema 12. 25 8% | 4% 4 9
Hesu3znauennit

iHTErpan

Pazowm 3a pozaisniom 5 25 8 4 4 9

Po3xin 6. BusnayeHnwuii iHTerpaJj Ta ioro 3aCTocyBaHHsI.

Tema 13. Buznauenuii 29 12* 6% 11
iHTerpaji Ta oro
3aCTOCYBaHHS
Pazowm 3a pozaisniom 6 29 12 6 11
Po3zain 7. HeByacHi iHTerpajam ta 4ucjaoBi psaam.
Tema 14. HeBnacumit 14 4% | 2% 2 6
IHTEerpan
Tema 15. Yucnosi 20 8% | 4* 2 6
psanu

Pazom 3a pozainom 7 34 12| 6 4 | 12




Po3ain 8. ®yHknioHa/JbHi mocaiioBHOCTI, pyHKnioHAAbHI psiau. CTeneHeBi psiau.

Tema 16. 16 6* | 4% 1 5
OyHKIIOHATBHI
IOCJTI JOBHOCTI,
(GyHKLIOHATIBHI PSAAH.
Crenenesi psan
Pazowm 3a pozainom 8 16 6 4 1 5

Po3ain 9. MeTpuuni npocropu. AudepenniaibHe unciaenass GyHKIIA KiJTbKOX 3MiHHMX
Tema 17. Metpuunuii 26 14% 4% 8
mpoctip R ™.
Hudepenmianbae
YHCIeHHS (YHKIIH
KUIBKOX 3MIHHUX
Pazowm 3a pozainiom 9 26 14 4 8

Po3ain 10. ExcTpemyM pyHKIIT KiTbKOX 3MiHHHX.

Tema 18. Exctpemym 15 4% | 4% 7
GyHKIIIT KITTBKOX
3MIHHHX
Pazowm 3a pozainom 10 15 4 4 7

Po3nin 11. KpaTtn

i inTerpanu Pimana.

iHTerpoBaHicTh PyHKUi KOMILIEKCHOI 3MiH

Tema 19. [Tonsitini 10 4% | 2% 4
iHTerpaiu
Tewma 20. IToTpiiini 10 4% | 2% 4
iHTEerpaiu

Pazowm 3a pozainom 11 20 8 4 8

Ycboro roauH 3a 165 | 64 | 32 9 | 60

II cemecTp

III cemecTp
Po3nin 12. KpusoJiniiiHi Ta noBepxHesi inrerpanu. EsjemenTn Teopii moJs

Tema 21. KpuBominiitai | 14 2% | 4% 8
IHTeTpaJId
Tema 22. [ToBepxHeBi 20 4% | 8* 8
IHTeTpaJId
Tema 23. Enementu 16 2% | 4% 4 6
Teopii moss

Pazom 3a po3ainom 12 50 8 | 16 4 | 22

Po3nin 13. ®ynkuii komiekcHoi 3MiHHoIL. IndepenuniiioBanicTs Ta

Hoi. @opmyia Koui. Psau Jlopana.

Tema 24. OynHkmil
KOMIUIEKCHOI 3MIHHOI.
J{udepeniiioBaHiCTh Ta|
IHTETPOBaHICTh

(b YHKIIH KOMIUIEKCHOT
3MiHHOI. PopmyIa
Komri. Psnu Jlopana.

48

10*

20*

18

Pazowm 3a po3ninom 13

48

10

20

18

Po3nin 14. IndepenniaabHi piBHIHHSA Ta

IleperBOpenHst

cucteMu AudepeHniaTbHUX
Jlannaca.

PIBHSIHD.

Tewma 25. Iudepenmiitai

PIBHSIHHS

42

8*

16*

4 | 14




Tema 26. [leperBopenns| 18 2% | 4% 12
Jlammaca
Tema 27. Teopis 22 4% | 8* 10
CTIMKOCTI
Pazowm 3a pozainom 14 82 14 | 28 4 36
Ycroro roguH 3a 180 32 | 64 8 76
I1 cemecTp
Yevoeo 510 | 160/ 128 26 | 196

* 3a yMOBOIO KAPAHTHHY 3aHATTS MPOBOASTHLCS JAUCTaHUIiiHO, HA muIaTdopmi ZOOM

4. Temu ceMiHapcbKUX (IPAKTHYHUX, JA00PATOPHUX) 3aHAThH

HazBa temu

Kinexicts
TOIUH

I cemecTp

MaTtpuili, BABHAYHUKHA TA CHCTEMHU JiHIHHUX PIBHAHD.

Martpui. ii 3 matpunsamu. [loniGHi, cuMeTpuyHi, HECUMETPUYHI,
OpTOTOHAJIbHI Ta 00epHeH1 MaTpulli. OOUYKCIICHHS] BU3BHAYHUKIB 2-TO Ta 3-TO
nopsiakiB. MiHopH, anreOpaiuHi 1OMOBHEHHS, paHT MaTpulli. Po3B’s3yBaHHS
CHCTEM JIIHIWHUX PIBHAHb MaTpuaHUM MeToaoM. [IpaBuno Kpamepa, meroaun
["ayca, )Kopnana-I'ayca.

4

EjleMeHTH BEKTOPHOI aJire0pu Ta Teopil JiHiHHUX MPOCTOPIB.

Omnepariii HaJ] FeCOMETPUYHUMU BeKTOpaMu. JlonaBaHHs BeKTOpiB. JloOyTOK
BekTOpa Ha yucio. JIiHiitH1 KoMOiHaIIii, JTiHIHHA 3aJIeKHICTh BEKTOPiB. basuc
iHiiHOTO TpocTopy. Po3mip miHiitHOTrO npocropy. KonineapHi ta
KOMILJIAaHAPH1 BEKTOPH SIK MPUKJIAINA BIAMOBITHO OJTHOBUMIPHOTO Ta
TBOBUMIPHOTO JIiHIfHOTO TIpocTopy. Po3kian BexkTopa o 6a3i. Koopaunaru
BekTOopa. OpToHOpMOBaHi 6a3u. [Ipoekiiis BeKTopa Ha BiCh Ta MIBIUIONIUHY.
CkanspHuit 100yTOK BEKTOPiB, BIacTUBOCTI. EBKiniB mpocTip. [loBxkuHa
(rHopMma) BekTopa. Kyt Mixk BeKkTOpamMu. YMOBa OPTOTOHAITBHOCTI IBOX
BekTopiB. HepiBHicTs Kommu-bynskoBeskoro. [Ipoekitii BekTopa.
[TepeTBOpeHHs KoopauHaT. Matpuiist nepexony. OpToroHasnbHi
nepeTBopeHHs. OpieHTalis 6a3uciB, opieHTalis mpocTopy. OpieHTOBaHMIMA
00’€M TphOX BEKTOPIB, BIIACTUBOCTI, 3aMMC B KOOpaAuHaTax. BekropHuii Ta
MilaHuil 100yTOK BEKTOPiB, BIACTUBOCTI, 3B'A30K 3 KOJIIHEAPHICTIO Ta
koMrutaHapHicTio. [loaBiliHuiA BekTopHHUI 100yTOK. [lonspHa, MHITIHAPUIHA
Ta chepruHa cuctemu KoopauHat. Popmynu nepexoay. Biachi uncina ta
BEKTOPU MATPHIIb, METOJIU 1X 3HAXOKEHHSI.

KommuiekcHi yucaa.

Anrebpaiuna ¢opmMa KOMIUIEKCHUX Yucel. Jlii Haj KOMIUICKCHUMH YUCIIaMHU.

["'eomeTpHruHa iHTEpIIpeTallisi KOMIJIEKCHUX Yucell. TpUroHoMeTpuyHa ta

MoKa3HUKOBI opmu komruiekcHoro uncia. ®opmynu Eiinepa i Myaspa.

KopiHb 7-r0 CTymeHs 3 KOMIUIEKCHOTO yncia. PO3B’s13yBaHHS KBaApaTHUX
1BHSIHB 3 JIIWCHUMH KOe(iIliEHTaMH Ta KOMIUIEKCHOIO 3MIHHOIO.

AJre0paivHi JIiHIT epIoro NopsiAKy Ha IVIOIIMHI i B IpocTopy.

[IpsMa Ha TIUIOIIMHI, BCEMOXJIMBI PIBHSHHS, B3a€MHE pPO3TAIlyBaHHS
npsimux. [lomin  Biapiska B 3aJaHOMYy BIJHOIICHHI (BEKTOPHH T4
KOOpAMHATHHKM crocoOu). [lpsmMa B NpSAMOKYTHIM CHCTEMI KOOpIWHAT,
HOpMaJIbHE PIBHSHHS, BIZICTaHb BiJ TOYKU /O MPSAMOI, KyT MK HNPSIMUMH.
[[nomuHa y TpPOCTOpi, BCEMOXIIHMBI PIBHSHHS, B3a€EMHE pPO3TAIllyBaHHS]

wiomuH. IlmomuHa B OPSIMOKYTHIH CHUCTEMI KOOPAMHAT, HOPMAJIbHE




PIBHSIHHS, BIJICTaHb BiJ TOYKH JO IUIONIMHYU, MIBIPOCTOPU, KYT MIXK
iomuHamMu. I[IpsmMa y mpocTopi, BCEMOXIJIMBI DPIBHSHHS, B3a€MHE
po3TallyBaHHsl MPSMHUX Y MPOCTOPl, BIJACTaHb BiJI TOYKH JO TMPSMOi Y|
MPOCTOpI, BIACTaHb MiX JBOMa MHMOODKHHMH MPSMUMH. 3HaXOKEHHS
CIJILHOTO TEPIEHANKYIISIPA TBOX MUMOODKHUX TIPSIMUX.

5. |AareopaiuHi JiHii Apyroro mopsiAKy Ha NJIOLIMHI i B mpocTopy. 2
Eninc, rinep6oma, mapabona. JlupekropianbHa BIACTHBICTH eminca |
rinepoonu. [lonsipuuii mapamerp. PiBHsSHHSA enirnca, rinepbomiu, mapadonu B
MOJISIPHIN cHCTEMI KOOpJMHAT. 3araibHe PiBHSIHHS KPUBOI APYrOro MOPSIIKY.
KBaaparuuni popmu. Matpurist kBagpatudaoi popmu. JlogaTHo BU3HAUEHI
kBagpaTtuuHi (opmu, kpurepiii CunbBectpa. IlepeTBOpeHHS piBHSAHHSA
KPUBOITIPH TEPETBOPEHHI KOOPIWHAT. 3BEJCHHS 3arajlbHOTO PpIBHSHHS
KPHUBOi APYroro NOPsIKY 10 KAHOHIYHOTO BUTY.

6. |lesiki exeMeHTH Teopii YMCIOBUX MHOKHH Ta JIOTiKH. 2
Jloriuna cumBoitika. Oneparii HaJ BUCIOBIIOBAaHHAMH Ta iX BIACTHBOCTI.

Omneparrii Hag MHOKMHAMU Ta iX BIacTUBOCTI. OOMexeH1 3BepXy (3HUZY)
YUCIIOBI MHOKHMHHM Ta iX BEPXHI (HU)KHI) MEXI.

7. [Cpanuus pyHKIii. 6
[TocnigoBHICTh. OOMEXEHICTh Ta MOHOTOHHICTh IOCTiAOBHOCTI. ['panutis
nociioBHOCTi. ['pannus ¢pyHKii, 00YMCICHHS TpaHULlb, ACUMITOTHYHE

nopiBHAHHS QyHKITH. YacTKOBa, BEpXHsI Ta HWKHSI IpaHuIl QyHKII.

8. |HemepepBHicTh pyHKIIii. 2
JlocnimkenHs: GyHKILINA Ha HENEPEPBHICTh Ta PIBHOMIPHY HENEPEPBHICTh

9. [IudepenuiiioBanicTb QpyHkuii, ii 1udepennian i moxiana. 2
OO6uHCIIeHHs TOX1THUX 1 MudepeHIriaiiB nepuoro nopsaaky. ['eomerpudni
3acTocyBaHHA NMoXiAHUX. HaOmrkeHi 0OuuCiieHHs 13 3aCTOCYBaHHIM
nmudepenmianiB. OOYUCICHHS MOXITHUX 00epHEHUX (PYHKITIH.

10. oxigni Ta nudepenuiann Bumux nopsaakis. ®opmyJa Teiijgopa. 2
OOuncnenHs mnoxigHux 1 audepeHuiamiB BUIMX mnopsAakiB. I[loxinHi
b yHKIIIH, M0 3a7aH1 napametpudHo. [Ipaswmio Jlomirans. @opmyna Teitnopa.

OCJIIJDKEHHS (PYHKITIH 32 TOMOMOTOF0 TOXITHUX.

11. I'padixun ¢Pynkuii Ta KpuBi, 3amxaHi y aekaproBiii abdo mnoJsIpHIii
cucTeMax KOOPAMHAT.

[lobymoBa TrpadikiB (QyHKIIH Ta KpUBUX, M0 3aJaHi SBHO Ta B

napamMeTpuuHiii  ¢GopMmi y nekapToBiii cucrtemi koopauHaT. I[loOynosa

rpadikiB GYHKIN Ta KPUBUX Y TOJIAPHIA CUCTEM1 KOOPAMHAT.

Pa3zom 3a I cemecTp 32
II cemecTp

12. |HeBu3Ha4eHMii iHTEerpa. 4
[lepBicHa Ta HEeBU3HAYCHUH 1HTErpall. [HTErpyBaHHs 3aMiHOIO 3MIHHOT Ta
IHTerpyBaHHs YacTUHAMHM. [HTerpyBaHHs parioHanbHUX QyHKIiH. MeToau
IHTETpYBaHHS  IppaimioHaIbHOCTEH. [HTerpyBaHHS  TPUTOHOMETPUYHUX
byHKIII

13. |Bu3HauyeHwmii iHTerpaj Ta ioro 3acToCyBaHHsI. 6
OO04YKCIICHHs] BUBHAUCHUX 1HTErpaliiB. ['eoMeTpruyHi 3aCcTOCYBaHHS
BH3HAYECHOT'O 1HTETpajia Ta 3aCTOCYBaHHs iHTerpana Pimana B MexaHilli Ta
(bi3uILl.

14. HeBnacHuii inTerpasn. 4

OO64YHCIICHHS Ta TOCIPKEHHS Ha 301KHICTh HEBJIACHUX 1HTETPAIIB.

15. Uucaosi psam. 4
JlocnimkeHHs HA 301KHICTD YUCIIOBUX PSAIB 3 HEBI €MHUMU YJICHAMH Ta
BHAKO3MIHHHUX PSIiB.

16. ®dyukuioHaJbHi mocjaiToBHOCTI Ta psigu. CTeneHeBi psaau. 4

JlocmiKeHHsT Ha MOTOYKOBY Ta PIBHOMIPHY 301KHICTh (DyHKIIIOHATBHUX
MOCJTIIOBHOCTEH Ta psimiB.. J{oCiPKEHHS CTETIEHEBUX PSIIB Ta PO3BUHECHHS

dbyHKIi# y psin Teitnopa.




17.

Metpuyunuii npoctip R". /{udgepennianbHe yncaeHHs: GyHKUiN KITbKOX
3MIHHHX.

KpatHi Ta moBTOpHI rpaHulll GyHKIIH KiTbKOX 3MiHHUX. HermepepBHicTh
GyHKIiH KiUTbKOX 3MiHHMX. YacTWHHI TOXiAHI, audepeHIian, I[oxXiaHa
3aHAIMPSMKOM, rpajiieHT. JloTHYHA MIOIIKMHA Ta HOPMaJb 0 SIBHO 33/1aHOT
nosepxHi. [ToxigHi Ta audepentiany BUlmx nopsaakis. JludepeniiiroBanas
HEsSBHO 33/IaHUX CKAISPHUX Ta BEKTOPHUX (PYHKITIH. 3aMiHa 3MIHHUX Y
QepeHIiaTbHIX BUPa3ax.

18.

Excrpemymu ¢pyHKnin KiIbKOX 3MiHHHX.
JlocmimkenHs GyHKIIN HA BHYTPIIIHINA ekcTpemyM. JlociimkeHHs QyHKITIH
Ha YMOBHHUH €KCTPEMYM.

19.

IloasiiiHi iHTerpasm.

OOumcneHHsT TOABIMHMX IHTETrpajiiB 3BEIEHHSIM IX JIO TOBTOPHHUX Y|
NEKapTOBUX KOOPAMHATaX Ta IIEPEeXOJOM [0 NOSIPHUX KOOPAMHAT.
OOuncneHHss 1o Ta 00’€éMiB 3a JONOMOTOI0 IOABIMHUX IHTETpaiB.
3acTocyBaHHsI MOJBIMHUX IHTETPAIIB Y MEXaHIIll Ta (i3uIll.

20.

IloTpiiini inTerpaJm.

OO4YKCIICHHs] TOTPIHHUX 1HTETpalIiB 3BEACHHIM IX O TOBTOPHHUX |
NeKapTOBUX KOOpAHMHATaX Ta MEPexXoJoM A0 chepruHUX Ta IHUIIiHAPHYHHX
koopauHat. OOuMcieHHs 00’€MiB 3a JIOTIOMOTOIO TMOTPIHHUX 1HTETPaiB.
3acTocyBaHHS MOTPIMHMX IHTErpalliB y MeXaHili Ta (i3uili.

Pa3zom 3a Il cemecTp

32

III cemecTp

21.

KpuBouiniiiHi iHTerpasau.

OO6umCneHHs KpUBOJIIHIHUX IHTErpalliB MEPIIOro POAY Ta APYroro poay, ix
3aCTOCYBaHHA Yy MeXaHiii Ta ¢i3umi. 3B'SI30K MDK KPUBOJIHIMHUMY|
inTerpagamu 1 Ta 2-ro poay. DizumuHe TIyMadyeHHs KPUBOJIHINHUX|
iHTerpaiiB 2-ro poay. @opmyna ['piHa., HacHiAKK (3HAXO/KEHHS TUIOIIHH|
MHOXHH). He3anexHicTe KpUBONIHIHOTO iHTerpaiga 2-ro poay Bif MyTi
interpyBanss. ®opmyna ['pina.

22,

IToBepxHeBi iHTerpain.
OO04YKCIICHHS] TOBEPXHEBUX 1HTETPAJIIB MEPIIOTO Ta IPYroro Poay, ix
3aCTOCYBaHHSI Y TeOMeTpii Ta (i3uili.

23.

EnemenTn Teopii moJsi.

CkansipHi, BeKTOpHi mosisi. Oneparop I'aminbToHa, rpagient. J{uBeprexuis,
[APKYJISIiS, POTOP, MOTIK BEKTOPHOTO 1MoJjIsi. KpuTepiit moTeHIiaIbHOCTI
BEKTOPHOTO TOJIS Ta KPUTEPIN COJICHO1AATIBHOCTI BEKTOPHOTO IMOJIst B 00J1aCTi
B TepMiHax eneMeHTiB Teopii mosst. @opmyna Ctokca. opmyna [Mayca-
OcTporpaichbKoro.

24,

DyHKIil KOMIIEKCHOI 3MiHHOI. /[n(depenniiioBaHicTh Ta IHTEIPOBAHICTH
ynkuii kommiekcHoi 3MinHoi. Psiqu Jlopana.

["panuist, HeTIEpepBHICTH Ta MU EpeHIiiOBaHICTh (PYHKIIIT KOMIIIIEKCHOT
3smiHHOI. YMoBH Komri-Pimana (/lanam6epa-Eiinepa). ['eomerpuune
TIIyMaueHHs apryMeHTY Ta MOAYJIs oXiaHo1. [HTerpoBanicTh GyHKIIi
KoMITeKkcHOT 3MiHHO1. @opmyna Komri. [3ompoBani Touky, ix kimacudikarris.
Psinu Jlopana. JIumiku Ta X 3aCTOCYBaHHS 10 OOUYMCIICHHS IHTETPaiB.

20

25.

/lndepennianbHi piBHAHHSA.

JludepennianbHi piBHSIHHS 3 BIJOKPEMJICHUMH 3MIHHMMH Ta PIBHSHHS, 5K
0 HUX 3BoAATHCS. JIiHIMHI qudepeHiaabHi piBHSHHS EPIIOTO MOPSIKY.
MeToau IHTETpyrY0ro MHOYKHHKA Ta Bapiallii JOBUIbHOI cTasoi. PiBHSIHHS Yy
noBHUX audepenmianax. JliHiiHI gudepeHianbHi PIBHSIHHS BHUIIOTO
mopsiiKy 31 cranmumu Koedimientamu. PiBasHHS Efnepa. Merton Bapiariii]
moBUTbHUX cTanuX. JIiHiiHI cucTeMu nudepeHIliaTbHIX PIBHIHD 31 CTATUMU
KoedirieHTamu.

16

26.

IIeperBopenns Jlamaca.

27.

Teopis CTiMKOCTI.




IPazom 3a III cemecTp 64
'Y cboro roqun 128

5. 3aBaaHHs 11 caMOCTiiiHOI podoTH

Ne . AV Kinbkictb
o/ Bunu, 3Mict camocTiitHOi poOoTH o —
I cemecTp
1. Marpwuiii, BU3SHAYHUKHN Ta CUCTEMH JIIHIHHUX PIBHSIHb. 8
2. |[EmeMeHTH BEKTOPHOI ajareOpu Ta Teopii JIHIHHUX MPOCTOPIB. 6
3.  [KoMILIeKCHI Yncia. 6
4.  |AnreOpaiuHi JiHII MepIIOro NOPSAKY Ha IUIOIIKHI 1 B IPOCTOPY. 6
5. |AnreGpaiuHi JiHIl Ipyroro NopsAaKy Ha IUIOLIMHI 1 B IPOCTOPY. 6
6.  |lesiki eleMEHTH TEOPii YUCIOBUX MHOXKHH Ta JOTIKH. 4
7.  [panuns GyHKIIl. 6
8. |HemepepBHicTb (yHKIIII. 6
9. ludepenmiitoBanicts GyHKIII, T AudEpeHITiaN 1 MoxiaHa. 6
10. [Toximui Ta mudepenttianu Bunux nopsakis. opmyna Teitnopa. 8
11. [padiku dyHKIii Ta KpUBI, 33/1aH1 Y IeKapTOBii a0 MOJIIPHINA cucTeMax 7
KOOpJIMHAT.
Pa3zom 3a I cemecTp 69
12. |HeBusznadeHwuii iHTErpas. 13
13. | BuznayeHui iHTErpajn Ta HOro 3aCTOCYBaHHS. 13
14. |HeBnacHwuii iHTETpaI. 8
15.  Ywucnosi psau. 8
16. | DyHKIIOHATBHI TOCIIOBHOCTI Ta psiau. CTereHeBi psSam. 6
17. MngHqHHﬁ npoctip R". [ludepenuianbue uyncineHHs GyHKUINA KiTbKOX 8
3MIHHHX.
18. |[Exctpemymu (yHKIIN KUTBKOX 3MiHHUX.
19. [[ToasiitHi iHTETpaH.
20. [[lotpiiiHi iHTErpaIy.
Pa3om 3a II cemectp 69
III cemecTp
21.  [KpuBoJiHI}HI IHTETPaNIH. 8
22. [[loBepxHEBIi IHTETpAIH. 8
23. |[EnemeHTH TEOpii MoJsl. 10
24. (DYHKH.i'l' KOMILIEKCHOT 3Mi.HHO'1'. JudepeHiiioBaHiCTh Ta IHTETPOBAHICTb 13
¢bynkuii kommiekcHoi 3MiHHoi. Psau Jlopana.
25.  |/ludepeHnmianbHi piBHIHHS. 18
26. | IIeperBopenns Jlamiaca. 12
27. | Teopist CTIHKOCTI. 10
Pa3zom 3a III cemecTp 84
YCcbOoro roaiH 222




6. InguBinyajabHi 3aB1aHHA

I cemecTp
1. EnemenTn miniitHoi anredpu (po3ain 1) — 12 rog. (20 6auiB)
2. AnamitTuuHa reoMetpis (po3ain 2) — 12 rog. (20 6auiB)
II cemecTp
3. HeBusnauenwii inTerpan (po3ain 5) — 12 rog. (20 6auiB)
4. Yucnosi psau (po3ain 7) — 12 rog. (20 GauiB)

III cemecTp

5. KpuBouiniiiHi Ta moBepxHeBi iHTerpanu. Enementun Teopii moms (po3aia 12) — 12 rog.
(20 GauiB)
6. TudepennianbHi piBHssHHS (po3ait 14) — 12 rog. (20 6auiB)

7. MeToau HAaBYaHHSA

JlekmiitHO-IpaKTHYH1, TOSICHIOBAJILHO-TIOCTPATHUBHI, pEIPOTYKTHBHI, POOJIEMHOT0 BUKJIATY,
YaCTKOBO-TIONTYKOBI. Y pasi OTOJIONMICHHS KAPAHTUHY Ta B YMOBAaX BOEHHOTO CTaHYy, 3aHATTS

MPOBOAATHCS AUCTaHIIIHO (3a mormomoroto miathopm ZOOM, GOOGLE MEET, GOOGLE
CLASS), BianoBigHOI0 HaKa3y pekTopa XapKiBChKOTO HAIllOHATBHOTO YHIBEPCUTETY IMEHI
B.H.Kapa3ina

8. MeToau KOHTPOJIIO
[TpoTsiroM BUBYEHHS KypCY BHIIIOT MAaTEMAaTHKH BUKOPHUCTOBYIOTHCS HACTYITHI BUJIU KOHTPOJTIO:

1. BxigHuii (KOHTpoOJIbHA poOoTa Ha moyaTky I cemectpy);
2. 00mik BiABIAYBaHHS ayJJUTOPHUX 3aHSATh.

3. IOTOYHMIA ceMecTpOBUH (KOHTPOJIBHI poOOTH, IHAUBIAYabHI HABYAJIbHI 3aBJAaHHS IPOTITOM

KOXKHOTO CEMECTPY);
4. miICYyMKOBHH ceMeCTpOBUl (€K3aMEH Y KOKHOMY CEMECTPI).



9. Cxema HapaxyBaHHs 0aJjiiB

I cemecTp
[ToTouHMIT KOHTPOJIb, CAMOCTIHA poOOTa, IHANBITyaJbHI 3aBIaHHS
KonTposbhaa Pazom
6 s 3
Poznin | Posmin | Po3min | Posain pobota, 2 =z Ex3amen | cyma
nependaueHa |'m & &
1 2 3 4 A =
HaBYaJIbHUM § s
IUTAHOM —
T1-T3 | T4, T5 | T6-T8 | T9-T11 20 40 60 20 100
T1, T2, ...— TemMu po31iTiB.

JL1st momycKy 110 CKJIaIaHHS ITiICYMKOBOTO KOHTPOITIO (3aTiKy, a00 eK3aMeHy) 3100yBad BHIIO1 OCBITH
MIOBUHEH HaOpaTu He MeHute 10 6anie 3 HABYATBHOT NTUCIUILTIHY 1111 YaC TIOTOYHOTO KOHTPOJIIO,
CaMOCTIHHOI pOOOTH, IHIUBIAYaTBHOTO 3aBIaHHS.

II cemecTp
IToTouHMiT KOHTPOJIb, CAMOCTIIHA pOOOTa, IHAMBIyaJbHI 3aBAAHHS
Kontpombha | 'E -

) O ~ ) o < — a = o <
= | 5 5 E| B | 2| = pobora, SE | 3 = | s
= = = = = S = nepenbaueHa g2 E 3 0 >
o o ° o o 8 8 HABYATBHUM £ & & L‘-‘ ©

IIJIAaHOM p—
T12 | T13 | T14,T15 | T16 | T17 | T18 |T19,T20 20 40 60 40 100

T12, T13, ...— TeMu pO3IiTiB.

JLtst MOy cKy 10 CKJIaaHHs IiJCYMKOBOTO KOHTPOIIO (3aUTiKy, 200 eK3aMeHy) 3100yBad BHIIOT OCBITH
NOBUHEH HaOpatu He menuie 10 6anieé 3 HABYALHOI AUCHUILIIHM i 4acC MOTOYHOT'O KOHTPOITIO,
CaMoCTIHHOI poOOTH, IHAUBIIya IbHOTO 3aBJAHHSI.

III cemecTp

[ToToynMit KOHTPOJIB, CAMOCTiiiHA poOOTa, IHANBIAYATbHI 3aBIaHHS
KouTtponbha ' =
a % ) <
pobora, 5 E = z S
Poznin 12 Po3nin 13 Po3nin 14 nependaueHa 2 % 2 5
HaBYAJIbHUM 'g é'@ A F
out o
IUIAHOM =
T21-T23 T24 T25-T-27 20 40 60 40 100




T21,T22, ...— Temu po3miTiB.
JLst ToTycKy 110 CKJIaIaHHs IiICYMKOBOTO KOHTPOJIO (3aTiKy, a00 eKk3aMeHy) 3100yBad BHIIO1 OCBITH

MMOBUHEH HaOpaTu He Menuie 10 6anie 3 HaBYATHHOI TUCITATUIIHY TIi1 9aC TIOTOYHOT'O KOHTPOJTIO,
CaMoCTIHHOI poOOTH, IHAUBILyadIbHOTO 3aBJAHHSI.

Kpurepii oliHIOBaHHSI HABYAJIbHUX JOCATHEHD

OrmiHka . .
O1iHKa 3a HAIlOHAIbHOIO IMIKAJIOI0
B OaJytax
OrmiHka [Mosicuenus
TeopeTnuHuii 3MICT KypCy OCBOEHHUH IT1IJIKOM, HEOOX1TH1
NPaKTUYHI

HaBUYKH pOOOTH 3 OCBOEHUM MarepiaioM chopMoBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, sKi epeadadyeHi IporpaMor0 HaBuaHHs,
BUKOHaHI1 B TOBHOMY 00Cs31, BiAMiHHA poOOTa 0€3 MOMUIIOK a0
3 OJIHIC€I0 HE3HAYHOIO ITOMHUJIIKOIO.

90 - 100 BigmMingO

TeopernuHuii 3MICT KypCy OCBOEHUH ITIIKOM, MPAKTHYHI
HaBUYKH

poOOTH 3 OCBOEHUM MaTepiaJioM B OCHOBHOMY c(hOpMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, sKi epeadadyeHi IporpaMor0 HaBuaHHs,
BUKOHAHI, IKICTh BUKOHAHHS JKOJTHOT'O 3 HUX HE OLIIHEHO
MiHIMaJIbHUM YUCIIOM OajiB, IesSKi BUIM 3aBIaHb BUKOHAHI 3
OMWJIKaMH, PO0OTa 3 AEKUTbKOMa He3HAYHUMHU TTOMUJIKAMH,
a00 3 OJIHI€I0 — IBOMA 3HAYHHMH ITOMUJIKAMH.

70 — 89 Hob6pe

TeopeTuuHuit 3MICT KypCy OCBOEHHH HE TOBHICTIO, aje
MIPOTaJIMHU HE HOCSTH ICTOTHOTO XapaKTepy, HEOOX1TH1
NPaKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiajioM B

50 -69 3a70BUTBHO | OCHOBHOMY C(hOpPMOBaHIi, OIIBIIICTh Tepea0aueHIX IPOrPaMoi0
HaBYaHHS HaBYAJIbHUX 3aBJaHb BUKOHAHO, JIESIKI 3 BUKOHAHUX
3aBJaHb, MICTATh TOMWJIKH, p00OOTa 3 TPhOMa 3HAYHUMHU
TIOMUJTKAMH.

TeopeTuunuii 3MicT Kypcy He OCBOEHO, HEOOX1/1HI IPAKTHUYHI1
HaBUYKH poOOTH HE c(hOopMOBaHi, BC1 BUKOHAH1 HAaBYAIbHI
3aBJIaHHS MICTATH rpy0i MOMUIIKH, TOJATKOBA CAMOCTIiiHa
poboTa HajJ MaTepialioM Kypcy He IPHUBEE 10 3HAYNMOTO
MiBUIICHHS SKOCTI BUKOHAHHS HABYAJIbHUX 3aBJaHb, PO0OOTA,
10 OTpeOdye MOBHOT MepepoOKH.

149 Hes3agosinpHO

MIxaJja oniHOBaHHSA

O11iHKa 3a HAIOHAIBHOK IIKAJIOK
JUTSL YOTHPHUPIBHEBOT IIIKATH

Cywma GaniB 3a BCi BUAM HaBUATHHOI
JISUTBHOCTI TIPOTATOM CEMECTPY

OLIIHIOBaHHS
90 -100 BIAMIHHO
70-89 noope
50-69 3a10B1JIBHO

1-49 HE3aJ0BLIBHO




10. PekomengoBana Jiteparypa
OcHoBHa JiTepaTypa

1. Tpimg b.M. OcHoBu BuIoi MaTemMatuku. HaBuanpHM nociOHuk.— JIbBiB. BugaBHUUMiA IEHTP
JIHY imeni IBana ®panka. 2006. 385 c.

2. Tpim b.M. OcHoBu Bu1i0i Marematuku. TeopeMu, npukiaay i 3agadi. HapuaneHuii mociOHuK. —
JIsBiB. BunaBununii nentp JIHY imeni Isana ®panka. 2008. 403 c.

3. Tpimt 5.M. Ananituuna reomeTpis i niHilHa anredpa. Kype nekuiit. —JIbBiB. BunaBuuunii ientp
JIHY imeni IBana ®panka. 2004. 245 c.

4. Konutko, O.4. Munswo, XX 4. [lanoBcbka. Buma matemaruka. Enementu niniitHOT anredpu 1
aHamiTuaHoi reometpii. Tekctu nekiii. — JIbBiB: Bumapauuwnii nentp JIHY imeni [Bana

®panka, 2011. —301 c.

5. 3emicko I'.B., [{amoBchka XK. 5. TecToBi 3aBaaHHs 4711 CAMOKOHTPOJIIO 1o TeMax “‘JliHiitHa
anreOpa Ta aHANITUYHA TE€OMETPis’ Ui CTYACHTIB (Pi3MYHOTO (aKyabTeTy Ta GaKyIbTeTy
enexTpoHiku. — BunaBuuuuii nentp JIHY imeni IBana ®panka, 2014. — 62 c.

6. KoBanbuyk b.B., Tping b.M. OcHoBH aHaniTH4HO1 reoMeTpii Ta JiHiiiHO1 anreOpu. HaBuansHuit
nocionuk. —JIpBiB. BumaBanumii nentp JIHY imeni [Bana ®@panka. 2002. 270 c.

7. KoBanbuyk b.B., inuk B.3., Bep6a L.I., Tpimx 5.M. Ananitnuna reomMeTpist i OCHOBH JiHIHHOT
anre6pu. Kuis. HMK BO. 1993.

8. llIxine M.I., Konecuuk T.B., Kortnosa B.M. Buiia matemartrka: EnemMenTu anamiTHaHO1
reometpii. {udepennianbae Ta iHTerpasibHe ynuciaeHHs GyHKIii oaHiel 3minHO1. K. — 1984,

9. Tpim b.M. Marematnunuii anani3. Yactuna 1. Beryn y marematununuii anami3z. Kype nekuiid. —
JIeBiB. BunaBununii nentp JIHY imeni IBana ®panka. 2004. 209c.

10. Tpiug b.M. Maremarnununii anamni3. Yactuna 2. /ludepeniianbHe Ta iHTErpajibHe YUCICHHS
byuk1ii ogHiei 3mMiHHOI. Psian. Kypce nekiii. —JIpBiB. Bunapanumii nenarp JIHY imeni [Bana
®panka. 2004. 223 c.

11. Tpiug b.M. Maremarnynunii ananiz. Yacruna 3. @ynkuii 6aratbox 3MiHHUX. udepenuianbhi
piBasHHA. Kypc nekiii. —JIpBiB. BunaBanunii nentp JIHY imeni IBana ®@panka. 2004. 223 c.

12. KoBanbuyk b.B., Illinka W.I'. Maremaruunuii anais. U. 1. JIbsis. BunaBauunii uentp JIHY
iMeHi [Bana ®panka. 2002. — 270 c.

13. KoBanbuyk b.B., lllinka W.I'. Maremaruunuii anais. U. 2. JIbsis. BunaBauunii uentp JIHY
imMeHi [Bana ®panka. 2004. 280 c.

14. KoBanpuyk b.B., lllinka W.I'. Maremaruunuii ananis. U. 3. JIbsis. BunaBauunii uentp JIHY
iMeHi [Bana ®panka. 2006. 270 c.

15. Jliceuu JI.M., babenko B.B., bokano M.M., Tpimy 5.M. MaremaTuunuii anani3 y 3ajaqax i
BrpaBax: yactuHa I (Berym B ananis. /ludepenmianbae unciaeHss GyHKIil oHiel 3MiHHOT),

Kwuis, 1993.

16. Jliceuu JI.M., ba6enko B.B., bokano M.M., Tpim b.M. Marematnunuii anaii3 y 3ajavax i
BrpaBax: yactuna Il (Inrerpanbue uncnenns ¢pynkuii onHiel 3MiHHO1. UncnoBi Ta
dbyHKIioHaNBHI psian), Kuis, 1993.

17. Jliceeuu JI.M., babenko B.B., bokano M.M., Tpimy 5.M. MaremaTuunuii anani3 y 3ajaqax i
BrpaBax: yactuHa Il (Jludepenmianpae uncnenns GyHkiiit 6aratbox 3minaux ), Kuis, 2001.

18. ba6enko B.B., 3ineBuu A.I'., Kiuypa C.M., Tpiug b.M., Ilanoscbka XK. 5. 36ipHuk 3agay 3
BUIIOT MaTeMaTukH. —JIbBiB. BugaBuuuuii nentp JIHY imeni IBana ®panka. 2005. 256 c.

19. Tpimn b.M. Bumia maremaruka. 30ipHUK 1HAWBITyaIbHUX 3aBJaHb. HaBuanpHUII MOCIOHUK.
JIsBiB. BunaBununii nentp JIHY imeni IBana ®panka. 2020. 149 c.

20. lomancbka O.B. 30ipHUK TUIOBUX MOJIYJIBHHUX 3aBIaHb 3 BUIIOT MaTeMaTuku. Yactuna [
Jliniiina anre6pa. — JIsBiB: BunaBanumii nentp JIHY imeni [Bana ®@panka, 2008. — 80 c.

21. HaBunoB M.O.. Kypc maremarnynoro ananizy. T. 1. — Kuis: “Bumia mxona”, 1990. — 380 c.
22. NasugoB M.O.. Kypc maremaruunoro anamizy. T. 2. — Kuis: “Bumia mkona”, 1991. — 365 c.



23. €xoB C.M., PazymoBa M.A. Teopist (yHKIIH KOMIUIEKCHOI 3MIHHOI. HABYAIbHUHIIOCIOHHUK,
K, BIIL] «KuiBcbkuii yHiBepcuteT»., 2012

24. T.A. Menpauk, Kommnexkcauii anani3 . miapyanuk, Kuis: BITL «KuiBcbkuii yHIBEpCUTET»,
2015

MeTtoanuHe 3a0e3meYeHHA

1. Topnesckwuii B./1. [ToBepxuesi interpanu. @opmynu Crokca ta ["ayca-Octporpancskoro —
XapkiB: XHY im. B.H.Kapa3ina, 2006 (MeToau4Hi BKa3iBKM Ta 1HAUBITyaJIbHI 3a11KOBI
3aBJIaHHS 3 MATEMaTUYHOTO aHAII3Y).

2. Munbo O.41. , [lanockka XK. 5. MeTonuuHi pekoMeHaIli, MpuKIaan Ta iHIUBIAyaTbH1
3aBJaHHs O BUBYCHHS PO3UTy BUIIOI MaTeMaTHKH “‘/ludepeniianbae YncaeHHs QyHKIii
OJTHI€1 3MIHHOI” [Tl CTYACHTIB (DaKyIbTeTy eeKTpoHiKU. — Bugaanuuii ientp JIHY imeni
IBana ®panka, 2011. - 62 c.

3. Munwo O.41., [{anoceka XK. 5. MeTonuuHi pekoMeHAaIll1, TPUKIaAA Ta 3aBAaHHS IS
CaMOCTIiHOT poOOTH /10 BUBUEHHSI PO3ILTY BHILOI MaTeMaTUKu ““J{udepeniianbHi piBHIHHS
JUTSl CTYZIEHTIB (paKynbTeTy enekTpoHiku. — BunaBuuuuii nentp JIHY imeni IBana ®panka,

2013. - 54 c.

4. KommnekcHuii ananis. Ipuknany i 3agaudi. (3a pegakuietro B.I'.Camoiinenka).

KHYim.T.llleBuenka., 2010.

11. Ilocunnanns Ha indgopmauniiini pecypcn B IntepHeri,
Bieo-aeKil, iHe MeToauUYHe 3a0e31eueHHs
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