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OCBiTHsI MporpamMa « ABTOMATH3allis Ta KOMII'IOTEPHO-IHTEIPOBaHi TEXHOJIOTii»

1. Onuc HaBYAJBLHOI AUCHUILIiHA

1.1.  Mera BUKJIalaHHS HABYAJIBHOI JUCITUIUIIHY TIOJISATAE Y HaJaHHI MaHOyTHIM
creriajgicTaM3HaHb y Tally31 BUIIOI MAaTEeMAaTHKHU.

1.2.  OCHOBHUMM 3aBJJaHHSIMU BUBYCHHS TUCIUIUTIHA € HABYaHHS CTYACHTIB BUKOPUCTOBYBATH
CyYaCHUM MaTEeMAaTHYHHUM armapat HEeMepepBHOTO aHaII3y TEOPETUIYHIUM OCHOBAM 1 METOJIaM JIiHIHHOT
anre0pu, aHATITHYHOI T€OMETPii, MATEeMaTHYHOTO aHaIli3y, KOMIUIEKCHOTO aHali3y, Au(epeHIialbHuX
PIBHSIHB, TEOPIi CTIMKOCTI Ta 3aCTOCYBAHHIO ITUX METOIIB /ISl O3B’ sI3aHHSI PI3HOMAHITHUX 3a7a4
TEOPETUYHOT0 Ta MPAKTUYHOTO XapakTepy B MpodeciitHoi AisUTBHOCTI AT pO3B’ I3aHHA 3a7a4
TEOPETHUYHOTO Ta MPAKTUYHOTO XapaKTepy B MPOIIEC] MPOSKTYBAaHHsI Ta peaiizailii 00’ €KTiB
iHpopMmaTH3aLii.

1.3. Kinbkicth kpenutiB — 17, 3 HUX
1 cem. — 5,5 kpenutiB — «Buia MmaremMatuka,
2 ceM. — 5,5 xpeauTiB — «Buria maremaTuka,
3 cem. — 6 kpeauTiB — «Buia maremaruka

1.4. 3aranpHa KUIbKICTH TOauH — 510

1.5. XapakTeprucTuka HaBYaJIbHOT TUCITUTUTIHHA
O6oB’s13k0Ba / 32 BUOOPOM
Jlenna gopma HaBUaHHS | 3aouna (aucraHuiiina) popma HaBYAHHS
Pik miarorosku
1-ii |
Cemectp
1-ii |
Jlexi
64 ron. ‘
[IpaxkTuyHi, cCeMiHAPCHKi 3aHATTSA
32 rona. ‘
JlaGopaTopHi 3aHATTS
|
CamocriitHa poboTa
69 ron. ‘
y TOMY YKCJI 1HUBITyaJIbHI 3aBIaHHS
9 ron ‘
Pik miarorosku
1-ii |
Cemectp
2-ii |
Jlexmii
64 ron. ‘
[IpakTuuHi, cCEMiHAPCHKI 3aHATTS

32 roa. ‘




JlaGopartopHi 3aHATTA
|
CamocriitHa po6oTa
69 rona. ‘
y TOMY YKCJI 1HUBITyaJIbHI 3aBIaHHS
9 roxa ‘
Pik miaroroBxu
2-ii |
Cemectp
1-ii |
Jlexi
32 rona. ‘
[IpakTuuHi, cCeMiHAPCHKi 3aHATTS
64 ron. ‘
JlaGopaTopHi 3aHATTS
|
CamocriitHa po6oTa
84 rox. ‘
y TOMY YHMCJI 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;
- JIIHIHI KOMO1HAaIi{, TiHIHHY 3aJI€KHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMILIAHAPHICTh
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 Bl TOUYKH JI0 MIPSMOT Y POCTOPI, BiICTAHb MK TBOMa MUMOO1)XKHUMH
MPSIMUMHU, 3HAXO/XKEHHS CIUIBHOTO MEePIEeHANKYIApa TBOX MUMOOIKHUX MPSAMUX;
- IpSIMY B MIPSIMOKYTHIHM CUCTEMI KOOPAWHAT, HOpMaJIbHE PiBHSAHHS, BIICTaHb BiJ] TOUKU J0
MPSIMO1, MBILIOIIMHA, KYT MK TIPSIMUMMU,
- IJIOUIMHY Y IPOCTOPi, i1 piIBHAHHS, B3a€EMHE PO3MILIICHHS TUIOIIUH, ITyYOK IJIOLIHH;
- IUTOITUHY B MPSMOKYTHIM CUCTEMi KOOPJIMHAT, HOPMaJIbHE PIBHSHHS, BIJICTAHb BiJl TOYKH 10
IUTOIIMHHY, MIBIPOCTOPH, KYT MK TUIOIIMHAMH;
- 3arajbHe PIBHSIHHS KPUBOI APYroro MOpsAKy, KBaapaTHuHi (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,
BJIACTHBOCTI IIUX KPUBHUX;
- IOBEPXHI APYroro MopsaKy, KAaHOHIYHI PiIBHSHHS OBEPXOHb PYroro MOPsAKY, eNMiNcoiay,
rinep6os0iau, mapadboa0iau, MUIIHIPH, KOHYCH;



- MpaBuJjIa PO3KPUTTS BU3HAYHHKA JIPYrOro Ta TPEThOTO MOPSAKIB;

- metoau Kpamepa Tta ['ayca po3B’s3aHHS CHCTEM JIIHIHHUX anreOpaiyHuX piBHSHB;

- aKCIOMaTUYHY TEOPII0 TIWCHUX YHCEIT;

- BIIACTUBOCTI I'PAaHUIIb YHCIOBUX IOCIIIJOBHOCTEH Ta YUCIOBUX (DYHKIIIH;

- BJIACTHBOCTI HEMEPEePBHUX (DYHKIIIH ;

- nudepeHItianbHe YrcieHHs QYHKIIN OHIeT 3MIHHOT,

- Teopito iHTerpana Pimana Ha BiZpi3Ky;

- Teopito 301)KHOCTI HEBJIaCHUX iHTerpaiiB Pimana;

- TEOPit0 301’KHOCTI YUCIIOBUX PSIiB;

- TEOpit0 PIBHOMIPHOI 301KHOCTI (PYHKI[IOHATBHUX MTOCIITOBHOCTEH Ta psIiB;

- TEOPIIO CTETICHEBUX PSIJIIB;

- €JIEMEHTH Teopii METPUYHUX, HOPMOBAHHX Ta €BKJI1OBUX MIPOCTOPIB;

- BJIACTHBOCTI TpaHuIlb (PYHKI[IH OaraTbox 3MiHHHX;

- BIIACTUBOCTI HeNepepBHUX (PyHKIIiI1 OaraTboX 3MiHHHX;

- mudepeHItianbHe YucIeHHs PyHKIH 0araTtbox 3MIHHHX;

- TEOPEMH ICHYBAHHS Ta JU(epeHIIIOBaHOCTI HEABHUX (DYHKIIIH;

- TEOPiI0 BHYTPINITHIX Ta YMOBHHUX €KCTPEMyMIB (PYHKIIIH Oararbox 3MiHHHX;

- BJIACTUBOCTI €HJIEPEBHUX 1HTETPATIB;

- TEOpII0 KpaTHUX iHTEerpaiB PiMaHa;

- TEOpi0 KPUBOIIHIMHUX Ta MOBEPXHEBUX IHTErpalliB MEPLIOTO POY;

- TEOPII0 KPUBOIIHINHUX Ta MMOBEPXHEBUX IHTETPAIIB APYrOro poay;

- kiacuuHi ¢popmynu I'pina, ['aycca-Octporpaacbkoro, CTokca;

- OCHOBH T€OPii BEKTOPHUX TOJIiB;

- eJleMeHTH Teopii paaiB @yp’e 32 OpPTOHOPMOBAHUMH CUCTEMAMU Y T1IOEPTOBOMY IPOCTOPI;
- HepiBHICTh beccens Ta piBHICTh JIsmyHnoBa-IlapceBais;

- BIIACTUBOCTI nepeTrBopeHHs Dyp’e Ta inTerpany Oyp’e;

- ymoBu Komri-Pimana;

- IeHTpaibHy Teopemy Kori;

- psnu Tetinopa 1 Jlopana;

- METOJH pO3B’sI3yBaHHs AU(DepeHLIaNbHIX PIBHAHD MEPILIOTO HOPSIKY;

- BU3HAYECHHSI XapaKTEePUCTUYHOTO MHOTOUIeHa UG EepeHI1aJbHOTO PIBHAHHS, 3aCTOCYBaHHS
BU3HAaYHMKA BpoHChKOTO, MpU3HAaYeHH 1 BU3HaUeHH QyHKIii Komri;

- TEXHOJIOTIO 3BEJICHHSI CHCTEMH JIIHIMHUX PiBHSHB MEPIIOTO MOPSIKY 0 OJHOTO PIBHSHHS
JPYroro MOpsSAKY;

- TEOPEMHU TIPO iICHYBaHHS 300pakeHHs 3a Jlamacom;

- (opmynu 300paXkeHHS MOX1AHUX, IHTETpaly 3rOPTKH OPUTIHATIB;

- piasinag Einepa-Ilyaccona, Octporpaacskoro;

- 00rpynoByBaTu eBpicTU4HI HopMysH i GYHKIIH HATYypaabHOI 3MIHHOT 32 METO10M
MaTeMaTUYHOI 1HIYKIIIT,

- IOBEJICHHSI OCHOBHHUX TEOPEM.

Bmitu: epekmusno eukopucmogysamu cyvacnuii mamemamudHuil anapam é
npogecinnoi dianvhocmi 014 po36’A3aHHA 3A0ay MEOPEeMUUH020 ma RPAKMUYUHO20
xapaxkmepy 6 npouyeci ananizy, CUHme3y ma nPoeKmyeanHs inhopmayiiinux cucmem 3a
2any3amu:

- 3aCTOCOBYBATH JIIHIIHI omepallii Hal BEKTOpaMH, 3HAXOUTH CKaJIsIpHi, BEKTOPHI Ta 3MillIaH1
TOO0YTKHU BEKTOPIB;

- 3aCTOCOBYBATH JIIHIIHI omepallii HaJi MAaTPUIISIMH, 3HAXOUTH 00€pHEH1 MaTPHIll, paHT Ta
BU3HAYHUK MaTPHIIi;

- PO3B’sI3yBaTH CUCTEMH JITHIMHUX PiBHIHBb MeTosaMu Kpamepa, ["ayca;

- 3HAXOJIUTH BiJICTaHb BiJ TOUKHU JO MPSAMOi y IPOCTOPI, BIACTaHb MIXK IBOMa MUMOO1KHUMHU
MPSIMUMH, CIIUTBHOTO TIEPIEHIUKYISIP TBOX MUMOOKHHUX MPSMUX

- BUNKACYBATHU PIBHAHHS OCHOBHUX KPUBHUX Ta MIOBEPXOHB JIPYTOTO MOPSIKY, 3HAXOJUTH
€KCLEHTPUCUTETH, TUPEKTPUCH Ta ACUMIITOTH KPUBUX APYTOro MOPSAKY;

- 3HAXOJUTH IPAHULII TTOCTIJOBHOCTEH 1 PYHKIIIH;

- TOCHIKyBaTH (PYHKIIIT Ha HETIEPEPBHICTD 1 PIBHOMIPHY HETICPEPBHICTH;



- mudepeHIlioBaTH CKIaIHI Ta 00epHEeH] (yHKIIIT,

- KOpHCTYBaTUCs pO3BUHEHHIM (yHKIIIT 3a popmynoro Teitnopa;

- 3acTocoByBaTH Gopmyiy JlehOHina;

- TOCTIIKyBaTH (PYHKIII HA MOHOTOHHICTH T OIYKJIICTh;

- TOCTIKYBaTH (PYHKITIT HA EKCTPEMYM;

- KopHcTyBaTucs npasuiom Jlomitans;

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

- 3aCTOCOBYBATH TaOJIMIIIO TIEPBICHUX OCHOBHUX €JIeMEHTapHUX (DYHKIIIH 1 MeTO M
IHTEerpyBaHHA /IS 3HAXO/KEHHS MEPBICHUX OUIBII CKIaHUX (DYHKIIIH;

- TOCIKYBaTH (PYHKITiIO HAa IHTETPOBaHICTh 32 PiMmaHOM;

- 3actocoByBatu ¢popmyiny HproTona-JleiiOHia, MeTO iHTErpyBaHHS YaCTUHAMH Ta 3aMiHY
3MIHHUX U1 00UMCIeHHs iHTerpaiiB PimaHa;

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

- TOCTIPKYBaTH Ha aOCOJIFOTHY Ta YMOBHY 301’KHOCT1 HEBJIacHi iHTerpanu Pimana,

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

- TOCTI)KYBAaTH Ha PIBHOMIPHY 301KHICTh (DYHKITIOHAJIBHI MOCTITOBHOCTI Ta PSIN;

- OTpUMYBAaTH po3BUHEHHA (YHKIIH y psin Teitnopa;

- nudepeHIiioBaTy GyHKIIIT 0araThb0X 3MIHHUX;

- mudepeHIIiloBaTH HesBHO 3aaHi (QyHKIIIT;

- TOCHIPKYBAaTH HAa BHYTPINITHINA Ta YMOBHIHM eKcTpeMyM (QyHKIIIT 0araThb0X 3MIHHUX;

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

- O0YMCITIOBATH KPATHI IHTETPaAJIH 3a JOMOMOTOI0 Teopemu DyOiHi Ta 3aMiHU 3MIHHUX;
- 3aCTOCOBYBATHU KpaTHI IHTETpaIy B TeOMETPil, MexaHili, (Gi3uii;

- 00YHMCITIOBATH KPHUBOJIIHIMHI Ta MOBEPXHEBI IHTETPAIIU MEPIIIOTO Ta IPYroTo POJIiB;

- 3actocoByBatu ¢opmynu ['pina, ['ayca-Octporpancskoro, CTokca /s 00UUCICHHS
KPUBOJIIHIMHUX Ta MTOBEPXHEBUX 1HTETPAIIB;

- 3aCTOCOBYBATH METO/M Ta TEPMIHOJIOT1I0 BEKTOPHOI TEOPii MOJIiB;

- po3kiaaatu GyHKI0 y psa Pyp’e Ta J0CTIHKYBATH HOTO Ha 301KHICTH TOTOYKOBO Ta
PIBHOMIPHO;

- 00YMCITIOBATH IHTETPAJIM KOMIUIEKCHOT 3MIHHOI 3a IoroMororo Teopemu Koriri, iHTerpaibHOI
¢dbopmynu Komri Ta 0CHOBHOT TeOpeMH TEOpii JTHIIKIB;

- po3BuBaTu (PyHKIIIT KOMILIEKCHOI 3MiHHOT y psif JlopaHa;

- po3B’s3yBaTH Iu(epeHIiaibHI PIBHAHHS Ta CUCTEMH IU(EPEHIIaNbHUX PIBHIHD.

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

[Hme2panbHi: 3MAaTHICTh PO3B’A3yBaTH CKJIAJHI CIEIliaTi30BaHi 3a/1a4i Ta MPaKTUYHI TPOOIeMH,

110 XapaKTEePHU3YyIOTHCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, Tij Yac mpodeciifHol NisIbHOCTI
y rajgy3i aBToMartu3ailii abo y mpolieci HaBuaHHsI, 10 nepeadavac 3aCTOCYBaHHs TEOPiid Ta METO/IIB
ramysi;

3a2a1bHI:

— 3K1. 3natHicTh 10 aOCTPAKTHOTO MHCIICHHS, aHAJIi3y Ta CHHTE3Y.

— 3K2. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYallisX.

— 3K3. 3nanHs Ta pO3yMiHHS MPEIMETHOI 00J1acTi Ta MPOodeciitHOT MisITBHOCTI.

— 3K4. 31aTHICTh CIIIKYBAaTUCS IEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

— 3KS. 3naTHICTh CMUJIKYBaTHCS 1HO3EMHOIO MOBOIO (0akaHo).

— 3K6. 31aTHicTh BUNTHCS I OBOJIOJIIBATH CYYaCHUMH 3HAaHHSIMH.

— 3K7. 3natHicTh 10 TOMIYKY, 0OpOOIeHHS Ta aHam3y iHGOpMaIlii 3 pi3HUX JHKEped.

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

— 3K11. 3gaTHicTh mpuitMaTé OOTPYHTOBAHI PIllICHHS.

— 3K12. 3naTHICTh OLIHIOBATH Ta 3a0€3MeUyBaTH SIKICTh BUKOHYBAHUX POOIT.



1.8. 3rigHo 3 BUMOTraMu OCBITHBO-IIPOGECIHOT MpOrpamMu CTYIEHTH MOBHHHI MaTH HACTYIIHI
(haxoB1 KOMITIETEHTHOCTI :

— CK1. 3gatHicTh 10 MaTEMaTHYHOTO (POPMYITIOBAHHS Ta JOCHIKYBaHHS

HETIEPEPBHUX Ta TUCKPETHUX MaTEeMAaTUYHUX MOJIeJIeH, OOTPYHTOBYBaHHS BUOOPY METO/IIB 1
MiAXOJIB AJISl pO3B’sI3yBaHHS TEOPETUYHUX 1 IPUKIIAJHUX 33a]a4 y Taly3l KOMI IOTEPHHUX
HayK, aHaJTI3y Ta IHTEPIPETyBaHHS.

— CK3. 3xatHicTh 70 JOTTYHOTO MHUCIIEHHS, TOOYIOBH JIOTITYHUX BUCHOBKIB,

BUKOPHUCTAHHS ()OPMAJILHUX MOB 1 MOJIEJICH alTOPUTMIYHUX OOUYHMCIICHb, TPOCKTYBaHHS,
PO3po0IeHHS i aHaNi3y allrOPUTMIB, OLIHIOBAaHHS 1X €)EKTUBHOCTI Ta CKJIQAHOCTI,
PO3B’S3HOCTI Ta HEPO3B’ SI3HOCTI AITOPUTMIYHHX MTPOOJIEM JJI aIEKBATHOTO MOJICITIOBaHHS
IpeIMEeTHUX 00JacTell 1 CTBOPEHHS TPOrPaMHHX

Ta IHPOPMAIITHIX CHCTEM.

— CK4. 31aTHiCTh BUKOPHCTOBYBATH Cy4acHI METOIM MaTeMaTHYHOT'O MOJICITIOBAaHHS
00’€KTiB, IPOIIECIB 1 SBUIL, PO3POOIATH MOJIENTI i alTOPUTMH YUCEITHHOTO PO3B’ I3yBaHHS
3aJja4 MaTeMaTUYHOTO MOJICJIIOBAHHS, BpaXOBYBATH MOXUOKU HAOIMKEHOTO YUCEIBLHOTO
PO3B’sA3yBaHHs npodeciitHux 3a1ay.

1.9. 3rigHo 3 BUMOTaMu OCBITHBO-TIPO(ECIIHOT MpOrpaMu CTYACHTH MOBUHHI MAaTH HACTYIIHI
ITPH (¢daxoB.i, mpeameTHi)

— @K 1. 31aTHICTH 3aCTOCOBYBATH 3HAHHS MAaTEMATHKH, B 00Cs31, HEOOXITHOMY IS
BUKOPUCTAHHS MATEMAaTHYHUX METOIB IS aHAJTI3y 1 CHHTE3y CHCTEM aBTOMAaTH3aIlii.

— IIPH 1. 3naru niHiliHYy Ta BEKTOpHY anredpy, Audepenuiaibie Ta iHTerpajbHe YUCICHHS,
¢byHKI11i 6araTh0X 3MIHHUX, QYHKIIOHATBHI PSAM, TUdepeHIiaibHl pIBHIHHS 11 PYHKITT
oJHi€T Ta 6araTboX 3MiHHHX, ONepalliiiHe YUCICHHS, TeOpio (QYHKII{ KOMIUIEKCHOT 3MiHHOT,
TEOPit0 KMOBIPHOCTEHN Ta MATEMAaTHYHY CTAaTUCTUKY, TEOPIIO BUIIAKOBHX MPOIIECIB B 00Cs31,
HEOOXITHOMY JJIsi KOPUCTYBAHH MaTeMaTUYHUM arlapaToM Ta METO/IaMH y Tay3i
aBTOMaTHu3arii.

— IIPH 6. BmiTr 3acTOCOBYBAaTH METOIM CUCTEMHOT'O aHaIli3y, MOJEIIOBAHHS, 11eHTUDIKAIIiT
Ta YUCJIOBI METOH IS pO3pOOJICHHS MAaTEMAaTHYHUX Ta IMITAIlIHHUX MOJIENIeH OKPEMHUX
€JIEMEHTIB Ta CUCTEM aBTOMATHU3aLlli B IIIOMY, /Ul aHaJIi3y AKOCTI iX ()yHKI1IOHYBaHHS 13
BUKOPHUCTAHHSIM HOBITHIX KOMIT FOTEPHUX TEXHOJIOT1H.

— IIPH 7. BmiTu 3acTOCOBYBATH 3HaHHS PO OCHOBHI MPUHIIUITK Ta METOAHM BUMiPIOBaHHS
(GI3UYHUX BEJIMYWH 1 OCHOBHMX TEXHOJIOTTYHHMX MTapaMeTpiB I OOTPYHTYBaHHS BHOOPY 3ac001B
BUMIPIOBaHb Ta OL[IHIOBAHHS iX METPOJIOTIYHUX XapaKTEPUCTHK.

— ITPH12. BMiTH BUKOPHUCTOBYBATH Pi3HOMaHITHE CIEIiali30BaHe MPOrpaMHe 3a0e3MeueHHs
JUIS pO3B’SI3yBaHHS TUIIOBUX 1HXEHEPHUX 3a/1a4 y rajry3i aBToMaru3aiii, 30Kkpema,
MaTeMaTHYHOTO MOJICITIOBAHHS, aBTOMATH30BaHOTO IPOEKTYBAHHSI, KEPYBaHHs 0a3aMu JIaHUX,
METOIB KOMIT FOTEpPHOI Tpadiku.

2. TeMaTHYHMI IVIAH HABYAJILHOI AUCIUILIIHA

I cemecTp

Po3ainl. EnemenTH JiHiiiHOI anredpu.
Tema 1. MaTpuui, BU3HAYHUKH TA CUCTEMH JIHIHHUX PIBHAHD..

1. Marpumi. ii 3 matpurisamu. [Togi6H1, ciMeTpuyHI, HECUMETPUYHI, OPTOTOHAIBHI Ta
oOepHEeH1 MaTpHII.

2. Buznaunuku maTpuil. BnactuBocTi Ta 00UKCIICHHS] BU3BHAYHUKIB 2-TO Ta 3-TO MOPSIIKIB.
MiHopu, anreOpaiyHi TOMOBHEHHS, paHT MaTPHIII.

3. Po3B’s13yBaHHS CHCTEM JIIHIHHUX PIBHSIHL MaTpuIHUM MeToq0M. [IpaBuno Kpamepa,
Mmetonu I'ayca, Xopnana-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 ynuciio. BimactuBocTi 100yTKY.
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. HeoOXiaHi Ta 10CTaTHI YMOBH KOJIIHEAPHOCTI ABOX Ta
KOMILJIAaHAPHOCT1 TPbOX BEKTOPIB.
6. OpronopmoBani 6a3u. [Ipoekiiss BeKTOpa Ha BiCh Ta MiBILIOLIHHY.
7. Cxansipauii JoOOyTOK BEKTOPiB, BIAaCTUBOCTI. EBKIIiIIB mpocTip. JoBkuHa (HOpMa) BEKTOpA.
8. Ky Mixx BekTopamu. YMOBa OPTOrOHaJILHOCTI 1BOX BekTopiB. HepiBHicTh Kori-
bynsxosckoro. [Ipoekiiii BekTopa.
9. IleperBopennst koopauHat. Matpuus nepexoay. OproroHanbHi neperBopenHs. OpieHTaris
0a3uciB, OpiEHTAILIS TPOCTOPY.
10. OpienToBanuii 06’€M TPHOX BEKTOPIB, BIACTUBOCTI, 3alKC B KOOpAWHATax. BekTopHuii Ta
MIIIaHUH TOOYTOK BEKTOPIB, BIIACTUBOCTI, 3B'130K 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 YKcell. PiBHI, CIpsDKEH]1, MPOTHIICKHI KOMIUIEKCHI
yyciaa. Jlii HaJl KOMIJICKCHUMHM YKCIIAMH.

2. 'eomeTpuuHa iHTEpIIpETAIlisl KOMILUIEKCHUX YUCE.

3. TpuronomerpuyuHa Ta HOKa3HUKOBI (hopMHU KOMIUTEKCHOTO uncna. @opmynu Eitnepa i
Myagpa.

4. KopiHb #-T0 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. [InomuHa y mpocTopi, BCEMOXKIIMBI PiBHSHHS, B3aEMHE pO3TalIyBaHHS 1iomuH. [Tydok miommH.
4. ITnomuHa B MPSIMOKYTHIM CUCTEMI KOOpIAMHAT, HOPMaJIbHE PIBHSAHHS, BiACTaHb Bl TOUKU

JI0 TUTOIIMHM, MBIPOCTOPH, KYT MIXK TIJIONTAHAMH.

5. Ilpsima y mpocTopi, BCEMOKIIMBI PiBHSHHS, B3a€EMHE PO3TALTYBAaHHS NMPSMHX Y TIPOCTOPI,
BIJICTaHb BiJ] TOYKH JIO MPSMOi Y IPOCTOPI, BIICTaHh MK IBOMa MUMOOIKHUMHU TIPSIMUMH.
3HaxXO0/HKEHHS CIIJIBHOTO MEPIEHIUKYIIAPa ABOX MUMOOIKHUX MPSMHUX.

Tema 5. Aare0dpaiuHi JIiHII APYTroro NopsiAKy HA MJIOLIUHI i B MpocTOpY.

1. Eninc, rinep6ouna, mapabona. [lupexropiaiibHa BIACTHBICTD edninca i rinepoomnu. [onsipauii
napameTp. PiBHAHHS enirnca, rinep6oiu, mapadoiiv B MOISPHIN CUCTEMI KOOpIUHAT.

2. 3aranpHe piBHSHHS KpUBOi apyroro nopsaky. KBagpatuuni popmu. Marpuis
KBagpatudHoi opmu. JlomaTHo BU3HAYEHI KBaapaTu4Hi hopmu, kputepiii CuibBecTpa.



[lepeTBOpeHHS PIBHSIHHS KPUBOI ITPH NEPETBOPEHHI KOOPAWHAT.

3. 3BeZIeHH 3arajbHOTO PIBHAHHS KPUBOI APYrOro MOPSIKY 10 KAHOHIYHOTO BUJTY.

4. KanoH14H1 piBHSHHS ITOBEPXOHb JIPYTrOTO MOPSJIKY: €IICOIaH, TinepOoIoiau, mapadoioiay,
WITIHIPHU, KOHYCH. [lepeTHH MOBEpXHi APYTroro MOpsIKY 3 MIIONIHHOIO.

Po3nin 3. [lesiki eJieMeHTH Teopii YMCI0BUX MHOKHH Ta JIOTIKH.
I'pannus, HenepepBHicTH QyHKIIM.

Tema 6. [lesiki eJleMeHTH Teopii YHCJIOBHX MHOKHMH TA JIOTIKH.

1. Jloriuna cumBodika. Omnepartiii HaJl BUCIOBIIOBAaHHSIMU Ta iX BIACTHBOCTI.

2. Muoxunu. Onepariii HaJi MHO)KHHAMH Ta X BIACTHBOCTI.

3. OOMexeH1 3BepXy (3HM3Y) YMCIIOBI MHOYKHWHH Ta X BEPXHI (HMKHI) Mexi. OOMEXeH1 YUCITOB1
MHOKHHH.

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 nocnigoBHocTi. [linmocnigoBHocTi. O3HaYeHHS IpaHMIIl OCTTIOBHOCTI Ha MOBI
HEpIBHOCTEH 1 Ha MOB1 OKOJIIB. 301H1 Ta po30ixkHI mociigoBHocTi. [Ipuknaau. HeckinuenHi
IpaHUIll OCIiT0OBHOCTEH. €MHICTH TPaHMIII TOCTIIOBHOCTI.

3. HeckiHyeHHO MaJIl Ta HECKIHUEHHO BEJIMKI ITOCIITOBHOCTI. 3B’ 130K MK HECKIHUEHHO MaJIMMHU
Ta HECKIHYEHHO BEJIUKUMU OCIIJOBHOCTIMHU. 3B’ I30K MK 3015KHICTIO OCIIJOBHOCTI Ta 11
00OMEXEHICTIO.

4. HepiBHOCTI Mi> TIOCTTiIOBHOCTSIMU, 1[0 BUKOHAHI aCUMIITOTUYHO. Teopema mpo 3B’s130K
HEPIBHOCTEH MK TPAHUIISIMH TIOCIIIOBHOCTEH 3 HEPIBHOCTAMHU MIXK TTOCIIIJIOBHOCTSIMHU Ta

ii Hachiaku. Teopema mpo TpH MOCIiAOBHOCTI.

5. Jlemu ipo HECKIHYEHHO MaJii TTOCIII0BHOCTI. TeopeMa mpo apudMeTHIHI BIIaCTUBOCTI
IpaHUIlb TOCIiOBHOCTEH (PO rPaHUIll CyMH, Pi3HHII, JOOYTKY Ta YaCTKH).

6. O3naka BeiiepmTpacca 301’KHOCTI MOHOTOHHUX ITOCTiOBHOCTEH Ta ii Hacigok. Yuco e
(03HAuYEHHS Ta OI[IHKH).

7. Teopema bonbiiano-Beiiepmpacca. BepxHsi 1 HH>KHS TPaHUIIl TTOCITITIOBHOCTI.

8. dyHaaMeHTaNIbHI TOCTIIOBHOCTI, KpuTepiit Kot 301KHOCTI MOCIiZ0BHOCTI.

9. O3HaveHHs rPAaHUYHOT TOUYKH YHCIIOBOT MHOXKWHU. 3araibHe O3HAYCHHS TPaHMIll (YHKIIIT
3a Komi Ha MOBi OKouiB. 3arajbHe o3HaueHHs rpaHuli ¢pyHkuii 3a ['eitne. Teopema npo
eKBIBaJICHTHICTh O3HaUYeHb rpaHulli ¢pyHkiii 3a Ko Ta 3a I'eiine.

10. Teopema nipo euHicTh TpaHulll GpyHKLii. JlocTaTHS yMOBa BiZICYTHOCTI IpaHuUIll (yHKIII.
Teopema npo apumMeTH4HI BTACTHBOCTI TpaHUIlb (QYHKITIH.

11. 3B’30K MK HECKIHYEHHO MaJMMHU Ta HECKIHYEHHO BEIMKUMHU (QyHKIisiMH. Jlema mpo
HECKIHYCHHO MaJil QyHKIIII.

12. Teopema npo rpaHUYHUN Tepexi] y HepiBHOCTX Ta ii Hacnigku. Teopema mpo TpHu QyHKII.
Teopema mpo rpaHuIto KOMMO3uUIli QyHKIIIH.

13. Oguo61uHi rpanuui ¢yHkuii B Touni. Kpurepiit ichyBanHs rpanuii GyHKii y 1BOOIUHIN
TPaHUYHIN TOYIll HA MOB1 OJTHOOIYHUX rpaHuIlb. OMHOOIYHE IpsiMyBaHHS (DYHKIIIT 10 CBOET
rpanuii. O3HaueHHs MOHOTOHHUX (yHKIIH. Teopema Beitepmrpacca.

14. JIpyra uynoBa rpaHuIls Ta ii HaCIiaKH.

15. Iepma yynosa rpanuns. HepiBHOCTI At CMHYCa Ta TaHTEHCA.

16. ITopiBHSHHS aCUMOITOTUYHOT OBEAIHKU (PYHKITIH TTpr X — a (O-CUMBOITIKA). 3B’ SI30K MIXK
cumBoNaMu f (x) = o(g(x)) (x — a) 11 (x) = O(g(x)) (x — a) . BnactuBocTti O-CUMBOJIKH.

17. O3HaueHHs BEpXHbOI Ta HUKHBOT TpaHullb PyHKIT Teopema mpo iCHyBaHHS BEpXHBOI Ta
HIDKHBOI rpaHuib GyHkiii. Kputepiit icHyBanHs rpanuni QyHKIIl B TepMiHax ii BEpXHBOI Ta
HIKHBOI rpanullb. Kpurepiit Ko icHyBaHHS CKiHU€HHOT rpaHuili QyHKIIII.



Tema 8. HenepepBHicTh pyHKIiI.

1. O3navenHs HenepepBHOi B Toull ¢yHKIi. [Ipukmanu. JIokanpHI BIaCTHBOCTI HETIEPEPBHUX
¢dyHKLil (Teopema mpo 30epekeHHs HEPIBHOCTEH, TeopeMa Mpo apu(MeTHdHi BIaCTUBOCTI,
TeopeMa Mpo KOMITO3HUIIIIO JJII HeTlepepBHUX (QYHKIIIHN 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 (QyHKIIii1. Teopema Kanropa 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 MOX1IHOT s
enemeHTapaux Qynkiiid. 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 Gpynkmiii. [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. IToxigHa GyHKLIN, 3aJaHUX TAPaMETPUYHO Ta B MOJIAPHUX 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 QpyHkiii. 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, 0 MOKa3ylOTh 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 eIeMeHTapHuX QyHKIid. Teopema mpo

3aJMILKOBUI wieH Ta ii Hachiaku (3anumikoBuii wieH y gopmi Jlarpamxka ta Kori). 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 TTapaMETPUIHOTO MTOJAaHH 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
Po3nin 5. HeBu3Havenuii inTerpan.
Tema 12. HeBu3HaueHuii iHTerpaJ.

1. O3HaueHHs nepBicHOT PyHKLIT Ha MPOMIXKKY. Teopema po CTPYKTYpy MHOKHHHU TIEPBICHUX
bysk1ii Ha mpoMKKYy. [Ipuknan GyHKIIT Ha MPOMIXKKY, B SIKOT HE iICHYE MEPBICHOT HA IIOMY
npoMixkKy. HeBu3HaueHuUl iHTErpat i Horo BIacTUBOCTI. TabMuUIls EPBICHUX AESIKUX
enemMeHTapHUX QyHKIiH. PopMyIia 3aMiHU 3MIHHOT Ta GopMyIia IHTETPyBaHHS YaCTUHAMU TSI
HEBU3HAYEHOTO IHTErpay.

2. Pamionanpri GyHKIIT (ApoOu), po3KiIaieHHs iX Ha HaumpocTimi. [HTerpyBanHs
HalnpocTimux pamioHanbHUX (yHKLiH. Meton OcTporpaacbKoro BUAUICHHS palioHATbHOT
YaCTUHU IHTErpaa.

3. InTerpyBanHs (QyHKIIH, pallioHAIBHUX BIJHOCHO pajrKaia 3 1po0oBO-TiHINHOT PyHKIIT Ta
He3aJIe)KHO1 3MIHHOI.

4. IurerpyBanHs (QYHKIIIH, palliOHaJILHUX BIIHOCHO KBAJIPaTUYHOI ippallioHaILHOCTI Ta
HEe3aJIe)KHO1 3MIHHO1, 32 IOMOMOT 010 TiIcTaHOBOK Efinepa. Jleski okpemi BUNaaku (B ToMy
YHCIIl IHTErpyBaHHs BiAHOIIEHHS MOJIIHOMA Ta KBaIPaTUYHO1 ippalioHaIbHOCTI).

5. Jlesiki BMaCTHBOCTI MApHUX 1 HEMAPHUX pallioHATBHUX (YHKITIN 1 X BUKOPUCTAHHS MPU
IHTEerpyBaHHI palnioHaJIbHUX (YHKIIH BITHOCHO CHHYCA Ta KOCHHYCa. YHiBepcalbHa
TPUTOHOMETPHUYHA ITiICTAHOBKA. [HTerpyBaHHs JOOYTKY pallilOHAJILHUX CTETICHIB

CHHYCa Ta KocuHyca. [HTerpyBanHs (pyHKIIIH, pallioHAIbHUX BiTHOCHO €KCIIOHEHT.

Po3nin 6. BuznadeHnuii inTerpaJ Ta iforo 3acTocyBaHHsI.
Tema 13. BusHaueHnuii inTerpaJj ta Horo 3acTocyBaHHs.

1. Po306uTTs Biznpi3ka Ta HAOOPU TOUOK, Y3TO/DKEHI 3 JaHUM po30UTTsIM. O3HAUECHHS
IHTerpaibHUX cyM PiMaHa, iHTerpaia Pimana Ta kiacy iHTerpoBHUX 3a PiMaHoM (yHKIIIH.
[Tpuknaau iHTETpOBHUX Ta HEIHTErpoBHUX 3a Pimanom ¢ynkiuiii. HeoOxinHa ymoBa
1HTEerpoBHOCTI (PyHKIIIT 32 PimaHoM.

2. Hwxwi (BepxHi) cymu [apOy Ta ix BracTuBocTi. O3HaueHHS HUKHBOTO (BEPXHBOTO)
IaTerpana JlapOy.

3. Jlema [apOy. Kpurepiii lapOy inTerpoBHocTi (hyHKIIiH 3a PiManoM i #oro pi3Hi
ekBiBasieHTHI (popmymoBanHsa. Kpurepiit Pimana inTerpoBHocTi QyHKIIIH Yy po3yMiHHi Pimana.



4. Knacu ¢yHKIIHA, IHTETPOBHUX 3a PiMaHoM (HenepepBHi Ha BiApi3Ky GYHKIIIT; 0OMeKeHi
¢yHK1ii, 110 MAIOTh Ha BiAPI3Ky HE OlIblIe HI’K CKIHUEHHE YUCIIO0 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 IHTETpajia
Pimana, Teopema npo cepenne (3Ha4eHHs) 1S iHTerpaia PimaHa.

6. HenepepBHicTh Ta qudepeHiiiioBanicTs QYHKIII1, 3a4aH01 iHTerpasioM PiMaHa i3 3MiHHOIO
BEPXHBOIO MEXEIO IHTETpYBaHHs. [CHYBaHHS NIEPBICHOT y HEeTIEpEpBHOT Ha BIAPI3Ky (DYHKIII.
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 IHTETpasi
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 4ucjaoBi psiam.
Tema 14. HeBJjacHi inTerpaJamn.

1. O3HavyeHHsT HEBJIACHOTO iHTErpajia Mo HeOOMEeXEHOMY MPOMIXKKY (iHTerpaia 1-ro poxy),

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

2. O3HaueHHs aOCONIOTHOI Ta YMOBHOI 301KHOCTEW HEBJIACHUX iHTETpalliB 1-ro pony.

3B’5130K 301’KHOCTEH HEBJIACHHUX IHTETpaTiB BiJ GyHKINT Ta Bix Moayis GyHkiii. O3naku Jipixie
Ta AbGens 301KHOCTI HEBTACHOTO iHTerpana 1-ro poxy. [lpukmamy.

3. O3HaveHHS HEBJIACHOTO 1HTErpaja BiJ HeoOMexeHoi (GyHKIIi1 (IHTerpana 2-To poay),

Woro 36ixuicts. ETanonnuii interpan 2-ro poxy, itoro 36ixmicts. Kpurepiii Komi

301KHOCTI HEBJIACHOTO iHTErpasa Bij HeoOMexxeHoi pynkiii. Kputepiit 301:KHOCTI HEBIACHOTO
iHTerpana Big HeBi eMHOI pyHKIIT. O3HaKa MOPIBHAHHS 301KHOCTI HEBJIACHUX IHTETPAJIiB

111 nacmigku. [Ipuknan.

4. O3HaveHHs a0COMOTHOI Ta YMOBHOI 301KHOCTEH HEBIACHUX 1HTETPATIB 2-TO POIY.

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

5. BnacTuBOCTI HEBIACHUX 1HTErpasliB (JIIHIHHICTD HEBIACHUX 1HTETPATiB BiJIHOCHO
MiIHTErpaIbHOT (DYHKIIIT; aAUTUBHICTh HEBJIIACHOTO 1HTETpasa K QyHKIIT TpoMiXkKKy). Dopmynn
3aMiHU 3MIHHOI Ta IHTETpyBaHHs YaCTUHAMM JUI HEBJIAacHUX iHTerpaiiB. @opmyna HeioToHa-
JletiOHiNa 111 HEBJIACHKX 1HTErpasiiB. ['0JI0BHE 3HAUYCHHS HEBJIACHOTO 1HTETpasa.

6. B-pynxuis ta I'-¢pynkuis Eitnepa.

Tema 15. Yucaosi psigu.

1. O3HaueHHs psAy, HOro YaCTKOBUX CyM 1 301KHOCTI psany. HaiinpocTimi Bi1acTUBOCTI
yucioBux psamaiB. Kpurepiit Komri 301kHOCTI uncimoBux psiaiB. HeoOxigHa ymMoBa 301KHOCTI



yucioBoro psay. ['apmoniitauit psin. CyMma HeCKiHYEHHOT T€OMETPUYHOI ITporpecii.

2. Psanu 3 HEBi' eMHUMU WICHAMU, O3HAKH 1X 301’KHOCTI (03HAKa MOPIBHSAHHS Ta ii HACIIKH,
o3Haka J[amamOepa, pagukainbHa Ta iHTerpaibHa o3Haku Ko, o3Haku Paabe ta ["ayca
301xkHOCTI psaiB). [Ipukiamy.

3. Psinm 3 uepryBaHHsAM 3HAKIB 1 JIeHOHITIeBChKI psaau. O3Haka JleiOHima 301KHOCTI psIiB

1 11 HacHitoK. AGCONIOTHA Ta yMOBHA 301KHOCTI psAiB. 3B’ 130K 301KHOCTI psAy 31 301KHICTIO
pAIy, CKJIaJICHOTO 3 MOJIYJIIB YieHIB BUX1AHOTO psany. O3Haku [lipixie Ta AGens 301KHOCTI PSIiB.
[Ipuxnanu.

4. O3HaueHHs NMEePECTAaHOBOK YMCIOBOTO PsAy. Teopemu mpo 301KHICTh Py, OTPUMAHOTO
NEPECTaHOBKOIO WIEHIB a0COIOTHO 301’KHOT0 YncioBoro psany. Teopema Pimana. [lii 3
psanamu. O3Ha4YeHHS T00YTKY 4uCIOBHUX psiB. Teopema Ko nmpo 100yToOK psiiB.

Po3xain 8. HeBaacHi iHTerpaau Ta 4ncjaoBi psiam.
Tema 16. @®yHkuioHAIBbHI MOCTAiZ0BHOCTI Ta psigu. CTeneHesi psau.

1. O3navyeHHs QYHKIIOHATBLHUX TOCIIIOBHOCTEH Ta PYHKITIOHATHHUX pAiB. O3HAYCHHS
301KHOCTI Ta pIBHOMIpHOi 301’KHOCTI Ha MHOXKHH1 ()YHKI[IOHAJIBHHUX TTOCIIIJOBHOCTEH Ta
dbyHKIIOHATEHUX PsiAiB. Bimnosigui npukiaau. Kputepiit Ko piBHOMiIpHOT 301KHOCTI Ha
MHOXHHI (DYHKI[IOHAIBHUX MOCTITOBHOCTEH Ta PyHKIIOHATBHUX psAiB. Kputepiit piBHOMIpHOT
30DKHOCTI (DYHKITIOHAJIBHUX TTOCITIIOBHOCTEH, Haciiok. HeoOximHa ymMmoBa piBHOMIpHOT 301)KHOCTI
(YHKLIOHATIBHOTO PSTY.

2. Teopema mpo piBHOMIpHY 301KHICTh ()YHKIIIOHATBLHOTO PSAY, WICHU SKOTO OTPUMaHI
MIOMHO>KEHHSIM WIEHIB piIBHOMIpHO 301KHOTO psiy Ha oOMexxeHy (yHKIi0. O3HaKH
Beiiepmtpacca, AGemns Ta Jlipixie piBHOMIpHOT 301KHOCTI (DYHKITIOHAIBHUX PSIIB.

3. Teopema npo HemepepBHICTh CyMH (YHKIIIOHAIBHOTO psiny. TeopeMa mpo iHTErpoBaHICTh
cymH (YHKIIOHATLHOTO PsAy (TeopeMa Impo MOWICHHE IHTETpyBaHHs (DYHKI[IOHAIBHOTO PSTY).
Teopema npo audepeHiiiioBaHicTb CyMU (GYHKIIOHATBLHOTO PALy (Teopema Mpo NoUwIeHHe
nudepeHIiroBaHHs (PYHKI[IOHATBHUX PAJIIB).

4. O3HaueHHs creneHeBoro paxy. ®opmynu st 00UMCIeHHS pajiiycy 301)KHOCTI CTEIIEHEBOTO
pany (Komri-Anamapa, Jlamam6epa). Teopema npo abcomtoTHY 301KHICTh CTEIIEHEBHUX PSIiB.
Teopema AGens. Teopema npo piBHOMipHY 301KHICTb CTETIEHEBOTO PsIy Ha BIAPI3KY.

5. ApudmernuHi 11ii HaJ CTENICHEBUMH PsIJIAMU.

6. O3HaueHHs aHANMITUYHOT PYHKIIT B TOuLli. BnacTuBocTi anamiTuuHux GyHKUild (HeoOXiaHa
Ta JJOCTaTHHO YMOBH aHATITHYHOCTI PyHKIIT y Tout). [Ipukiiam HecKiHYeHHO
nudepeHIiiioBaHoi YuciIoBoi (PyHKIIT TIHCHOTO apryMEHTY, SIKa HE € aHAJITHYHOIO.

7. CtenieHeBl psAAU 3 KOMIUIEKCHUMH YJICHAMHU.

Po3ain 9. MerpuuHni npocropu.
JAndepenuianbHe ynciaeHHss PyHKIIN KiJIbKOX 3MiHHHMX.

Tema 17. Merpuuni npocropu. JudepenuiagabHe YucjaeHH PyHKUIA KUIbKOX
3MiHHUX.

1. O3HaueHHs METPUKH Ta MeTpU4HOTO npocropy. [puknan (R, p ). Biakputi (3amMKHEeH1)
MHOXHHHU y MeTpudHOMY Tipoctopi (R, p ), mpuknaau. BmacTuBocTi BiAKpUTHX (3aMKHEHHX )
MHOXHH B (R, p). O3Ha4eHHs £-OKOJIIB Ta MPOKOJIOTUX E-OKOJIiB.

2. O3HavyeHHs JiaMeTpa MHOKUHU Ta 0OMEKEHOI MHOXUHHU. BIacTUBICTh BIAIUIBHOCTI TOYOK
y METpUYHOMY TpocTopi. ['pannyHi Touku MHOXHUH. O3HaYSHHS 130JIbOBAaHHUX, BHYTPIIIHIX,
30BHIIIHIX 1 MEXKOBUX TOYOK MHOXHH Y METPUYHHX IPOCTOPaxX. 3aMUKaHHS MHOXHH,
KOMITaKTH y IpOCcTOpi R,

3. O3HaveHHS MOCIIIOBHOCTEH y pocTopi R, O3HaueHHs IpaHMIll OCTITOBHOCTI Y TPOCTOPi
R, 361xHi1 Ta pyHAAMEHTAIBHI TOCTIIOBHOCTI. 3B 30K MK (DyHIaMEHTaIbHICTIO
MOCJTIIOBHOCTI Ta 1i 30DKkHIcTIO. Teopema bonbrano-Beiiepmtpacca. O3Haka KOMIIAKTHOCTI.



4. O3nauenHs rpanuii GyHKINT KibKkoX 3MiHHHX 3a Komri Ta 3a ['eitne. ['panunsa GyHkiii mo
MHOXHHI. O3HaueHHS HEeNlepepBHOCTI (PyHKIIH KiIbKoX 3MiHHUX. Teopema Beiiepmtpacca.
PiBHOMIpHA HeMepepBHICTh PYHKITINH KUTbKOX 3MiHHUX. Teopemu Kantopa Ta Teopema npo
I'panuiro komno3uuii BinoOpaxens. [Ipukinan gyHKIii ABOX 3MIHHUX, AJIS SIKOT HE iICHYE
BCeOIYHOT TpaHulli, ajie ICHY€E TPAHMIIA 32 OyIb-IKUM HAIIPSIMKOM.

5. O3naueHHs qudepeHIifioBaHOCT] B ToULl (yHKLIT KITBKOX 3MIHHUX, HudepeHIiiana Ta
noximHoi GyHkii B Touni. HeoOximHa ymoBa audepeHIiinoBHOCTI GyHKIIT (3B’ 130K Mk
HEeNepepBHICTIO Ta nudepeHiiiioBHicTio GyHKIT B Tou1li). O3HAYCHHS YaCTUHHUX MOX1THUX
GyHKIIIM B TOYIll Ta TeOpeMa Ipo 3B’ 30K nudepeHiriiioBaHocTi PyHKINT B TOYII 3

MU epeHIIOBHICTIO B Il TOYI 32 OKpeMUMH 3MiHHUMU. [Ipukman ¢yHKINT 1BOX 3MIHHUX,
JUTS SIKO1 ICHYIOTH YC1 YaCTHHHI TTOX1JIHI Y TOYIIl, aJie sIKa He € MU EPeHIIIHOBAHOO Y 111 TOYII.
6. locraTast ymoBa audepenuitoBanocti GyHkiii B Touryi. O3Ha4eHHs HeTepepBHOi
nudepeHIiioBaHOCTI BiIOOpaKeHHsI Ta 11 3B’ 30K 3 HEMEPEPBHICTIO YACTUHHUX MTOX1THUX
KoopanHaTHUX QyHKIiH. ['eomeTprune TiaymaueHHs audepeHuiioBanocTi QyHKIii

JIBOX 3MIHHHX (B TOMY YHCII1 PIBHSHHS JOTHYHHUX Ta HOPMaJbHUX TUIOIIUH 10 Tpadiky QyHKIIIT,
TIyMadeHHs nudepeHIiany).

7. IlpaBuna audepeHIitoBadHs GyHKIIH KUTbKOX 3MIHHUX (TeopeMa Mnmpo AugepeHIiioBaHICTh
KOMMO3UIIii Ta i1 HacHigok (hopMyna At 00YMCIICHHS YaCTUHHUX MOX1THUX CKIaaHOT pyHKIIIT
KUIBKOX 3MIHHUX, IHBApiaHTHICTh (hOpMH TepiIoro AudepeHItiaia).

8. IToxigHa yHkii 3a HanpsMKoM. Teopema po iCHYBaHHS MOXI1JHUX 32 BCIMa HANPSIMKaMH
TUst T epeHIIHOBHOT Y BHYTPIIIHIM ToUIll (DYHKIIIT Ta 3B’ 30K MOXI1THOT 32 HAIIPSIMKOM 3
rpagienToM ¢yHkuii. ['eomerpuyHmii 3micT rpaieHTa ¢pyHkuii. OpToroHanbHICTh Tpali€HTa
byHKIIIT B TOYIIl 710 JIiHIT PiBHSI, IO MPOXOIUTH Yepe3 IO TOUKY.

9. YactunHi noxinHi pyHKuii m-nopsaxy B Touni. HeoOxiaHi (1ocTaTHi) yMOBU m pa3iB
nudepeHIiioBaHoCTI (PYHKIT B TOYIII.

10. Teopema I1IBapiia mpo piBHICTH 3MIMIAHUX MOXITHUX APYTOro MOPSIKY. 3B’ SI30K
nudepeHnmianiB GyHKINT 3 YACTHHHUMH MOX1THUMU. J(rudepeniiiany BUIHIX MOPSAKIB TS
¢yHK1ii 6araTboX 3MIHHUX, IX HEIHBAPiaHTHICTb.

11. ®opmymna Tetinmopa 11t GyHKIIH KITbKOX 3MIHHHX 13 3QTHIIIKOBUM WICHOM y (opMi
[Teano. ®opmyna Teitnopa 1t QyHKIIH KITBKOX 3MIHHUX 13 3aJIMIIKOBUM WIEHOM y (hopMi
Jlarpanxa.

12. O3navenns ¢yHKUii, 337aH01 Yy HeIBHOMY BUTIIsAl. Teopema npo icHyBaHHS (yHKIIIT,
3a/1aHoi HessBHO. Teopema npo nudepeHIiioBaHicTh HeIBHUX (PYHKITIH.

13. HesiBHi QyHKLIT KiTbKOX 3MiHHHX. Teopema mpo icHyBaHHS Ta T epeHIiiioBaHICTh
HESBHUX (PYHKITIH KUTBKOX 3MIHHHUX.

14. HesiBHi ¢QyHK1Ii, 331aH1 33 JOTIOMOT0I0 CUCTEMH PiBHAHB. MaTpuiis SIko0i, siko0iaH
CHUCTEMH PiBHSHB. Teopema npo po3B’sA30K Ta MU(epeHIIHOBaHICTh PO3B’I3KY CUCTEMH.

Pozain 10. ExcTrpemymu pyHKIii KUIbKOX 3MIHHHX.
Tema 18. ExcTpemymMu pyHKIIH KiJIbKOX 3MiHHHMX.

1. O3Ha4YeHHS JIOKAIBHUX EKCTPEMYMIB (CTPOTHUX Ta HECTPOTHX) (DYHKIIIHM KITBKOX 3MIHHHUX.
Heo06xinHa yMOBa BHYTPIIIHBOTO €KCTpeMyMy audepeHiiiioBanoi GpyHKIIi1, HACIiOK.

2. locTaTHi yMOBH HasiBHOCTI (BiZICYyTHOCTI) JIOKQJIBHOTO BHYTPIIITHEOTO €EKCTPEMYMY B
CTaIioHapHil Toumi 1Biui AudepeniiioBanoi GyHKIIT, HACTIOK A7 BUNAAKY (QYHKITIT JBOX
3MIHHHX.

3. O3HaueHHs! YMOBHOT'O €KCTpeMyMY (PYHKIIT KIJIbKOX 3MiHHUX. MeTO ] HeBU3BHAYEHUX
MHOKHUKIB Jlarpanxa. [Ipukian 3Haxo)KEHHs] yMOBHOT'O €KCTPEMYMY 3a O3HAUEHHSIM Ta 3a
MerooM Jlarpanxa.

4. Meto HaltMEHIITUX KBaJIpaTiB.



Po3ain 11. KpaTHi inTerpaaun Pimana.
Tema 19. IloaBiiini inTerpaamn

1. 3agada ipo 00’ eM NHITIHAPUIHOTO Opycy. PO30UTTS MpsSAMOKYTHHUKA, laMeTp pO3OUTTS
NpSMOKYTHHUKA, IHTErpaJIbHI CyMH, MTOJIBIHHI iHTETpaIy MO MPSIMOKYTHUKY. O3HaYeHHs
iHTerpoBaHoi 3a PiManom ¢yHKIIi1 Ha mpssMOKYTHHKY. HeoOXigHa yMOBa IHTETpOBaHOCTI 3a
Pimanom. Bepx#i ta HikHi cymu [apOy ta ix BnactuBocti. Kpurepiit Pimana interpoBanocrti
3a Pimanom oOMekeHoi (hyHKIIi1, BU3HAUEHOI Ha TIPSIMOKYTHHKY.

2. IoagiitHuii iHTErpaj 1Mo JOBUIbHIN 0OMexeHii MHOXKHHI. JlOCTaTHI yMOBH IHTETPOBAHOCTI
dyukii. [Ipukman 3HaX0MKEHHS TOIBITHOTO 1HTETrpaia 3a 03HAYCHHSIM.

3. BnacTuBOCTI MOABIHHOTO iHTErpay (aIMTUBHICTH MOJBIHHOTO iHTerpaia PiMana sk
GyHKIIIT MHOKWHH, JIHIHHICTH MMOJBIMHOTO 1IHTETpaJIa BIIHOCHO MiiHTErpadbHO1 (QyHKIIIT
JIBOX 3MIHHMX, IHTETPOBAHICTh JOOYTKY Ta MOAYJISl IHTEIpPOBaHUX (DYHKIIH, OLlIHKA MOTYIIs
1HTerpasia, TO3UTUBHICTh TAa MOHOTOHHICTh TTOJIBITHOTO 1HTErpaja, TeopemMa IIpo CepeTHE
(3HAYEHHS) IS IOJIBIHHOTO 1HTETpasa).

4. Jlema ripo 0OYHCIICHHSI MOJIBINHUX IHTETPATIB BiJ IHTETPOBAHOI HA MIPSIMOKYTHUKY () YHKIIIT
3a JOMIOMOT 010 TIOBTOPHUX. Teopema mpo 0OYUCICHHS MOBIMHUX IHTETPajIiB Bl IHTErpOBaHOI
Ha KpUBOJIIHIMHIN Tparmenii pyHKIIi 3a 1omoMoror moBTOpHUX. [Ipukian o04rCIeHHs MOIBIMHOTO
1HTerpasa 3a JOMOMOT 01O 1€l TeOpeMHu.

5. ITnoma moBepxHi. 3HaXOKEHHS IO IOBEPXOHb, SIKI 3aJ1aH1 PI3HUMU CrIoco0amMu (IBHO
Ta 3a IOTIOMOT'0I0 TapaMeTPiB).

6. 3acTOCYBaHHS TMOJIBIMHUX 1IHTETPATIB B MEXaHIII].

Tema 20. IloTpiiini inTerpaamn

1. 3agada mpo obumcieHHs MacH Tita. Po30uTTs mapanenemninena, giaMeTp po3OUTTs
napaeserninesa, iHTerpajibHi CyMHd, OTPilHI iHTerpanu no napanenemnineny. O3HauYeHHS
iHTerpoBaHoi 3a PiMmanom ¢yHkii Ha mapanenenineay. HeoOximHa ymoBa 1HTErpOBaHOCTI 3a
Pimanom. Bepx#i ta HikHi cymu [apOy ta ix BnactuBocti. Kpurepiit Pimana interpoBanocrti
3a Pimanom oOMeskeHoi (hyHKIII1, BU3HAUYCHOI Ha apasenenineny. [loTpiiiHuii iHTerpas mno
JloBiIbHOMY Tilly.

2. octatHi ymoBH iHTerpoBaHocTi ¢yHKIi [IpocTopoBa mipa Xopnana. BnactuBocri
noTpiiHoro iHTerpany. OOYNCICHHS MOTPIHUX 1HTErpalliB 3a JOIOMOTO0 MOBTOPHHUX.

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

4. 3acTocyBaHHs MOTPIMHUX IHTETPATIB y MEXaHIIII.

5. MHuorokpartHi iHTerpanu. Teopema @yOiHi.

III cemecTp
Po3zain 12. KpuBouiniitHi Ta noBepxHeBi inTerpajau. EjiemMenTH Teopii moJs.
Tema 21. KpusBoJtiHiiiHi iHTerpaJau.

1. 3agada po 3HAXOHKEHHS Macu KpuBoi. O3HaYeHHsT KPUBOJIIHIHHOTO 1HTErpania 1-ro poxy
0 MIPOCTIH TIaAKii KpUBiH, HOTO HE3aJIeKHICTh BiJ] BHOOpY MapamMeTpu3allii Ta Teopema
po Horo 3BeZIcHHs A0 iHTerpaia Pimana. BmacTuBocTi KpuBOMiHIHHUX 1HTETpatiB 1-ro poxy.
2. OpienToBaHa kpuBa. KpuBomniHiiiHuii iHTErpan 2-ro poay, HOro BIACTUBOCTI. 3BEICHHS
KPUBOJIIHIMHOTO IHTETpally 2-TO POy 10 BU3HAYEHOTO 1HTETrpay.

3. 3B'130K MiXX KpUBOJNiHIItHMMY iHTEerpanaMu 1 Ta 2-ro poay. Pi3udHe TIIyMauyeHHS
KPUBOJIIHIMHHUX 1HTETPaJIiB 2-TO POIY.

4. O3HaueHHs IMAAKOI, pEryJIIpHOi, 3aMKHYTO1 KPUBOi, TPOCTOr0 3aMKHYTOI'O KOHTYPY;
3aMKHYTO1 00J1acTi, OHO3B I3HOT 00J1aCTi; JOAATHOTO HAMPABICHHS 00X0y KOHTYPY.



®opmymna ['pina., HACHI KK (3HAXOKEHHS TJIOIIWH MHOXHUH ).

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

PO HE3AICKHICTh KPUBOJIIHIMHOTO 1HTETpasa 2-ro poy Bij 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. 3HAXOXKEHHS HAPABIISIIOUNX
KOCHHYCIB HOpMaJTi JiJIsi TOBEPXOHb, SIKi 3a1aH1 SIBHO Ta 3a IOTIOMOT0r0 apameTpiB. OpieHTaIris
noBepxHi. [IpocTi KycKOBO-TJIaIKi TTOBEPXH.

2. IToBepxHeBi iHTETpaH 1-TO POy MO ABOCTOPOHHIM KYCKOBO -TJIAJIKUM ITOBEPXHSIM. 3BEIACHHS
MOBEPXHEBOTO IHTErpay 1-ro poxy 10 NOABIHHUX 1HTETpatiB, HACIIIKHU. (U1 HOBEPXOHb,

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

3. IloBepxHeBi iHTErpayid 2-ro poay 1o BUOpaHiil cTOpOHI MOBEPXHi. 3B’ SI30K MIXK
MOBEPXHEBUMHU 1HTETpajiaMu 1-r0 ¥ 2-TO POJIIB MO JBOCTOPOHHIM TJIAJIKUM TTOBEPXHSIM.
He3anexHicTh MOBEpXHEBOr0 IHTErpajia 2-ro poAy Bia BUOOpY mapameTpu3aniii npu QikcoBaHii
OpIi€HTAIIIT Ta HOTO 3aJIEKHICT Bij opieHTAaIlli moBepxHi. Dopmyna ayis 009UrCIeHHS
MIOBEPXHEBOTO IHTErpaja 2-ro poay 4epe3 KpaTHHM iHTerpai.

Tema 23. EnnemenTH Teopii moJsi.

1. CkamnspHi, BekTOpHi nojist. 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. ['panutis, HenepepBHicTh Ta AudepeHuiioBanicTh GyHKIIT
KoMIUTeKcHO1 3MiHHOI. YMoBH Komri-Pimana (Jlanmambepa-Eitnepa).

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

3. EnemenTapsi ¢yHKITIT KOMIUIEKCHOT 3MIHHOI.

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

5. I3onpoBani ToukwH, iX knacudikamis. Psau Jlopana.

6. JIummku Ta X 3aCTOCYBaHHS 10 OOYUCIICHHS IHTETPaIiB.

Po3nin 14. IndepenniaabpHi piBHIHHSA Ta
cucTemMu audepeHiaJbHUX PiBHAHD.
IleperBopenns Jlannaca.

Tema 25. [IndepenniajabHi piBHSIHHS.

1. AudepenuianbHi piBasHus ([IP) n-ro nopsaky. 3agaya Komri JIP. ['eomerpuuna
iatepnpetaris JIP 1-ro mopsaky. Hopmansaa cuctema (HC) IP. 3senenns JIP x HC. 3agaua
Komri HC.

2. PiBHAHHS 3 BIIOKpEMJICHUMHU 3MIHHUMU Ta PIBHSHHS, K1 JO HUX 3BOJSATHCS.



3. JliniiiHi qudepeHianbHi piBHSHHS IEPIIOTO MOPSAKY. MeToau iHTErpyrdoro MHOKHHKA
Ta Bapialii 1oBUIbHOI cTanoi. PIBHAHHS y MOBHUX AudepeHiiaiax.

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

HerepminanT Bponcbkoro. Teopema mpo po3B’si3ku miHidHUX J[P.
5. JliniiHi nudepeHianbHi piBHSIHHS 31 cTanuMu kKoediientamu. PiBasaas 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.

. skennst Jlarn JJISI KYCKOBO-HEII BHOI Kiii. OpuruHai, MoKa3sHUK T
1. 300paxe Jlammaca CKOBO-HETIEPEPBHO 1i. O aJI, mokas oc
¢dynkuii. 3HaxomKeHHs 300pakeHHs Jlaruiaca s KOCHHYca Ta 3B'130K 3 300paskeHHsM Jlanaca
st cuayca. Oynkiis Xesicaiaa. Teopema mpo €1uHICTh, HACTIIOK.

2. BrnactuBocrti 300paxens Jlamnaca (moiOHICTh, THIHHICTD, 3MIIICHHS,

nudepeHIiioBaHICTh 300paXeHHS Ta OpUTIHAJIA, IHTETPyBaHHS 300payKeHHS Ta 3aIi3HEHHS
opurinana). Oneparis 3roptku GyHKIi# Ta 11 BractuBocti. @opmyna Jlroamens.

3. 3acToCcyBaHHS 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(epeHIiaTbHUX PIBHSIHb.

3. Teopema JlsimyHOBA TIPO JOCIIKEHHS HA CTIMKICTh 32 MEPITUM HAOIMKEHHSIM.

4. ®ynkuis JlsmyHosa.

3. CTpyKTypa HaBYaJbHOI JMCHHUILIIHA

Ha3Bu po3ainis i Tem

KinekicTs rogus

neHHa ¢popma

3a04yHa popma

YCBOTO y TOMY YHCIT1 YChOTO y TOMY YHCIT1
T |m nmab. | iHA. | c.p. b | 1 nmab. | iHA. | c.p.
1 2 3| 4 5 6 7 8 9 10| 11 | 12 | 13
I cemecTp
Po3ainl. EnemenTH JiHiiiHOI anredpu.
Tema 1. Marpuii, 20 8* | 4% 3 5
BU3HAYHUKH Ta
CHUCTEMHU JTIHIHHUX
pIBHSIHB
Tema 2. EnemeHTtn 22 12% 4% 2 4
BEKTOpPHOI anredpu
Ta Teopii JNiHIHHUX
IPOCTOPIB
Tewma 3.KommiiekcHi 10 2% | 2% 6
qucia
Pazowm 3a pozaisnom 1 52 22| 10 5 | 15
Pozain 2. EslemeHTH aHATITHYHOI reoMeTpii.
Tema 4. AnreGpaiuni 16 6* | 4% 2 4
JiHIT epIIoro MOPsIAKY
Ha TUTOIIMHI 1 B
POCTOPIi




Tema 5. Anrebpaiuni 14 6% | 2% 2 4
JHIT APYTOTo MOPSIAKY
Ha IUIOIIHMHI 1 B
IPOCTOPi

Pazowm 3a pozninom 2 30 12 6 4 8

Po3ain 3. [lesiki eJieMeHTH Teopii YHCJIOBMX MHOKMH Ta JIOTiKH.
I'pannus, HenepepBHicTH QyHKILI.

Tema 6. Jlesxi 8 2% | 2% 4
€JIEMEHTH Teopii
YHCIIOBUX MHOXHUH Ta
JIOTiKH

Tewma 7. 'panuns 22 10% 6* 6
byHKITIT

Tema 8. 12 4% | 2% 6
HenepepeBHicTb

byHKIT

Pazom 3a po3ainom 3 42 16 | 10 16

Pozain 4. udepenuiiioBanicts pynkuii. [loxiani Ta nudepenuniajm BUIMX NOPAAKIB.
®opmyaa Teitnopa. locainxennsa gynkuii, rpagiku GpyHkuiii Ta Kpusi, 3agani y
JIeKapToBiil 200 MOJISIPHiil cucTeMaxX KOOPAMHAT.

Tema 9. 14 6* | 2% 6
JudepeniiiioBaHicTh

byHKii, 1

nudepeHInian i moxijaHa

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

nudepeHIiaay BUIINX
nopsiakiB. GprmMyna
Ternopa

Tema 11. I'padiku 13 4% | 2% 7
GyHKITIH Ta KpUBI,
3aj1aHi y 1eKapTOBil
a0o0 B TOJISIpHII
CHUCTEMI KOOPJIUHAT

Pazom 3a posainom 4 41 14| 6 21
Ycroro roguH 3a 165 64 | 32 9 60
I cemecTp

II cemecTp

Po3zain 5. HeBu3navenmnii inrerpaJ.

Tema 12. 25 8* | 4% 4 9
Hepuznauenuit

iHTErpan

Pazowm 3a pozainom 5 25 8 4 4 9

Po3nin 6. BuznaveHnuii inTerpaJ Ta iforo 3acTocyBaHHsI.

Tema 13. Buznauenuii 29 12* 6% 11
IHTerpaJ Ta Horo

3aCTOCYBAaHHS

Pazowm 3a pozaisniom 6 29 12 6 11

Po3nin 7. HeBjacHi iHTerpaam Ta YucJIOBI psigu.

Tema 14. HeBnacuuii 14 4% | 2% 2 6
IHTEerpat




Tema 15. Yucnosi 20 8* | 4% 2 6
psnu
Pazom 3a pozainom 7 34 12| 6 4 | 12

Po3ain 8. ®ynk

HiOHAJIbHI OCTIT0BHOCTI, PyHKIiOHANbHI psigu. CTeneHesi psaam.

Tema 16.
DyHKIIOHATBHI
IIOCJIiJOBHOCTI,
(GyHKLIOHATIBHI PSAAH.
CreneHeBi psan

16

6*

4%

1 5

Pazom 3a posainom 8

16

6

4

1 5

Po3ain 9. MeTpuuHi nmpocTopu.

JAndepenuianbHe uncaeHHs: QyHKIIA KiJIbKOX 3M

iHHMX

Tema 17. Metpuunuii 26 14% 4% 8

npoctip R ™.

Hudepenuianbae

YHUCICHHS (DYHKIIIH

KIJIBKOX 3MIHHUX

Pazom 3a pozainom 9 26 14| 4 8
Po3ain 10. ExcTpemyM pyHKIiT KiTbKOX 3MiHHHX.

Tema 18. Exctpemym 15 4% | 4% 7

GyHKIIT KITTBKOX

3MIHHUX

Pazowm 3a pozainom 10 15 4 4 7

Po3nin 11. KpaTtn

i inTerpanu Pimana.

Tema 19. [ToagiiiHi 10 4% | 2% 4
iHTerpanu
Tewma 20. IToTpiiini 10 4% | 2% 4
iHTerpaiu

Pazom 3a po3ainom 11 20 8 4 8

Ycroro roguH 3a 165 64 | 32 9 60

II cemecTp

III cemecTp
Po3nin 12. KpusoJiniiini Ta noBepxneBi inrerpaau. Esjementn Teopii nmoJs

Tema 21. KpuBouiniiini | 14 2% | 4% 8
iHTerpaiu
Tema 22. [ToBepxHeBi 20 4% | 8* 8
IHTeTpaJId
Tewma 23. Enementu 16 2% | 4% 4 6
Teopii moJis

Pazom 3a po3aisom 12 50 8 | 16 4 | 22

Po3ain 13. ®yHkuii kommiekcHoi 3MiHHOI. {udepenuiiioBanicTs Ta
iHTerpoBanicTh pyHKuii KoMIIeKkcHOI 3MiHHOL. @opmyaa Komi. Psinu Jlopana.

Tema 24. OyHKIii
KOMIUIEKCHOT 3MIHHOI.
JlndepenuiioBaHicTh Ta|
IHTETPOBAHICTh
(yHKLIH KOMIUIEKCHOT
3MiHHOI. Dopmyra
Komri. Psau Jlopana.

48

10*

20*

18

48

Pazom 3a po3ainom 13

10

20

18




Po3nin 14. IndepenniaabpHi piBHSIHHA Ta cucTeMH AudepeHniaJbHUX PiBHIHb.
IleperBopenns Jlannaca.

Tema 25. [ludepenuiiini| 42 8* | 16* 4 | 14
PIBHSIHHS
Tema 26. [leperBopennsi| 18 2% | 4% 12
Jlannaca
Tema 27. Teopis 22 4% | 8* 10
CTIHKOCTI1
Pazom 3a po3ainom 14 82 14 | 28 4 | 36
Ycboro rouH 3a 180 | 32 | o4 8 | 76
II cemecTp
Ycevoeo 510 | 160,128 26 | 196

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

4. Temu ceMiHapPCHKHUX (IIPAKTHYHUX, 1a00pPaTOPHUX) 3aHATH

Ne KinbkicTs
Ha3Ba Temn
3/m roJauH
I cemecTp
1. Marpuui, BUSHAYHUKH TA CHCTEeMH JiHIfHUX PiBHAHbD. 4

Martpui. ii 3 matpunsamu. [loniGHi, cuMeTpuydHi, HECUMETPUYHI,
OpTOTOHAJIbHI Ta 00epHeH1 MaTpulli. OOUYKCIICHHS] BU3BHAYHUKIB 2-TO Ta 3-TO
nopsiakiB. MiHopH, anreOpaiuHi 1OMOBHEHHS, paHT MaTpulli. Po3B’s3yBaHHS
CHCTEM JIIHIWHUX PIBHSAHb MaTpudHUM MeToaoM. [IpaBuno Kpamepa, meroaun
["ayca, )Kopnana-I'ayca.
2. |[EneMeHTH BeKTOPHOI a/ire0pu Ta Teopii JiHiliHMX NpocTOpiB. 4
Omneparrii HaJ TeOMETpUIHUME BekTopaMu. JlomaBanHs BeKTopiB. JloOyTok
BekTopa Ha uncio. JliniitHi koMOiHaii, TiHiiiHa 3aJeXHICTh BEeKTOpiB. basuc
miHiHOTO pocTopy. Po3mip miHiiHOTO mpocTopy. KonmineapHi ta
KOMIUTAHAPHI BEKTOPU SIK MPUKIIAAN BiIMTOBIAHO OJJHOBUMIPHOTO Ta
IMTBOBUMIPHOTO JIIHIHHOTO MTpocTopy. Po3kian Bekropa mo 6a3i. Koopaunatu
BekTopa. OproHOpMoBaHi 0a3u. [Ipoekiiist BeKTopa Ha BiCh Ta MiBIUIOIIKHY.
CxansipHuii 100yTOK BEKTOPiB, BIaCTUBOCTI. EBKIIiAiB mpocTip. JJoBxkuHa
(HopMa) BekTopa. KyT Mixk BekTopamu. YMOBa OPTOrOHAJIBHOCTI ABOX
BekTopiB. HepiBHicTh Kommu-bynskoBebkoro. [Ipoekirii BekTopa.
[MeperBopenHst koopauHaT. Matpuis nepexoay. OpToroHaibHi
nepeTBopeHHs. OpieHTalist 6a3uciB, opieHTaIis mpoctopy. OpieHTOBaHHI
00’€M TpHOX BEKTOPIB, BIACTUBOCTI, 3aITUC B KOOpAMHATaX. BekTopHuii Ta
MiIIaHUH TOOYTOK BEKTOPIB, BIACTUBOCTI, 3B'I30K 3 KOJIHEAPHICTIO Ta
KomIutaHapHicTio. [TonBiitHuii BekTopuuil 1o0yTok. [lonspHa, HUIiHAPHUYHA
Ta cepuyHa cucteMu kKoopauHar. @opmynu nepexoay. Biachi uucna ta
BEKTOPH MaTpPHIlb, METOJIU iX 3HAXOKEHHSI.
3. [KommJekcHi yncia. 2
Anrebpaiuna Gpopma KoMIUIeKCHUX yncel. Jii HaJ KOMIUIEKCHUMH YHCTIaMH.
['eomeTpryHa IHTEpIpETallisl KOMIUIEKCHUX 4Kces. TpuroHoMmeTpuyHa ta
MoKa3HUKOBI (hopMu KoMIuiekcHoro yucna. @opmynu Eitnepa i Myaspa.
KopiHb 7-TO CTYIIEHs 3 KOMIIJIEKCHOTO uucia. Po3B’s13yBaHHS KBaJpaTHUX
IBHSIHB 3 JIIHCHUMHM KOe(illiEHTaMH Ta KOMILUICKCHOKO 3MIHHOIO.
4. |Aaredpaiuni JiHii mepmoro mopsaAKy Ha NJIOLIKHI i B mpocTopy. 4
[IpsiMa Ha TUTOIITMHI, BCEMOXKJIMBI PIBHSHHS, B3aEMHE PO3TAITyBaHHS MPSMUX.
[Momin Bimpi3ka B 3aJaHOMY BiIHOIICHHI (BEKTOPHUU Ta KOOpPIWHATHHIA




criocoOn). [IpsiMa B mpsIMOKYTHIN CUCTEMi KOOPAWHAT, HOPMAJIbHE PIBHSIHHS,
BiZICTaHb BiJl TOUKH /0 MpPsIMOI, KyT MK mpsmumu. Ilnomuna y npocropi,
BCEMOJKIMBI PIBHSHHS, B3a€EMHE pO3TAllyBaHHA IUIOMHKH. [lmommHa B
NpPSMOKYTHIN CHCTEMi KOOpIUHAT, HOpMaJIbHE PiBHSHHS, BIICTaHb BiJl TOUYKH|
M0 TUTOIIWMHU, MIBIPOCTOPH, KyT MDK IuiomuHamu. [Ipsma y mpocrtopi,
BCEMOXKJIUBI PIBHSHHS, B3a€MHE PO3TAIlyBaHHA MPSMHUX Y IPOCTOPI, BIJICTaHB,
BiJl TOYKH IO MPSAMOi y TPOCTOPi, BIJICTaHbP MK JBOMa MHMOODKHUMH
NpSMAMH. 3HaXOKEHHs CIUJIBHOTO TMEPHEeHIUKYIspa JBOX MHUMOOIKHHUX|
NpSMUX.

Asre0paidHi JIHII Ipyroro nopsiiKy Ha IJIOLIMHI i B mpocTopy.

Eninc, rinep6omna, mapabona. JlupekropianbHa BIACTHBICTH eminca |
rinepoomnu. [lonsipuuii mapamerp. PiBHsSHHS enirnca, rinepboiu, mapadbonu B
MOJISIPHIN cHCTEMI KOOPJMHAT. 3araibHe PiBHSIHHS KPUBOI APYrOro MOPSIIKY.
KBaaparuuni popmu. Matpuist kBagpatuaaoi popmu. JlogaTHo BU3HaUEH1
KkBagpaTuuHi (opmu, kpurepiii CunbBectpa. IlepeTBOpeHHS piBHSAHHS
KpUBOINIPU NIEPETBOPEHHI KOOPAUHAT. 3BEICHHS 3arajbHOTO PIBHSAHHS KPUBOI
IIPYroro NopsiAKy A0 KAHOHIYHOTO BHLY.

/lesiki eJ1leMeHTH Teopii YMCJIOBUX MHOKHH Ta JIOTiKH.

Uloriuaa cumBotika. Omeparlii HaJi BUCTOBIIIOBAaHHIMHY Ta X BIACTUBOCTI.
Orneparrii Ha MHOKMHAMU Ta iX BIacTUBOCTI. OOMexeH1 3BepXy (3HUZY)
MUCIIOB1 MHOKHMHHM Ta iX BEPXHI (HH)KHI) MEXI.

I'panuus pyHkuii.

[TocmimoBHICTh. OOMEXEHICTh TAa MOHOTOHHICTB TIOCIITIOBHOCTI. ["paHutis

nociioBHOCTi. ['pannus ¢pyHKii, 00YMCICHHS TpaHULb, ACUMITOTHYHE
nopiBHAHHS QyHKITH. YacTKOBa, BEpXHsI Ta HWXKHSI IpaHuIl QyHKII.

HenepepBHicTb pyHKIII.
JlocnipkenHs: GyHKILINA Ha HENepEepBHICTh Ta PIBHOMIPHY HENEPEPBHICTh

OO6uKCIIeHHs MOX1THUX 1 Mu(epeHIriaiiB nepuoro nopsaaky. ['eomerpudni
BacTocyBaHHA NMoXiAHUX. HaOmrmkeHi 0OuuCieHHs 13 3aCTOCYBaHHIM
mudepenmianiB. OOYUCICHHS TOXITHUX 00epHEHUX (PYHKITIH.

10.

Iloxiaui Ta nudepenuiaan Bummx nopsakis. ®opmysa Teitsopa.

OO6umcneHHs MOXiAHUX 1 AudepenuianiB BUIMX nopsakis. [loxiaHi GyHKIIH,

110 3a1aH1 mapamerpuyHo. [IpaBuio Jlomitans. @opmyna Tetmopa.
OCJIIJDKEHHS (PYHKITIH 32 TOMOMOT'OF0 TOXITHUX.

11.

I'padixu ¢pynkuiii Ta KpuBi, 3a1aHi y JeKapToOBiii a00 MosIpHiii cucTeMax
KOOpPAUHAT.

[ToO6ynoBa rpadikiB GyHKIIIN Ta KpUBUX, IO 33/1aH1 SBHO Ta B TapaMETPHUYIHIH]
dopmi y nmexaproBiil cuctemi koopauHaT. IToOynoBa rpadikiB ¢yHKIiH Ta|
KPUBHX Y MOJISIPHINA CHCTEMI KOOPJIWHAT.

Pa3zom 3a I cemecTp

32

II cemecTp

12.

HeBu3zHaveHnuii inTerpaJ.

[lepBicHa Ta HEeBU3HAYCHUH 1HTErpall. [HTErpyBaHHs 3aMiHOIO 3MIHHOI Ta
iHTerpyBaHHs YacTUHAMHM. [HTerpyBaHHs parioHanbHUX QyHKIiH. MeToau
IHTETpYBaHHS  IppaimioHaIbHOCTEH. [HTerpyBaHHS  TPUTOHOMETPUYHUX

byHKIII

13.

BusHaveHuii inTerpaJ Ta oro 3acToCyBaHHsI.

OO04KCIICHHs] BUBHAUCHUX 1HTErpaliiB. ['eoMeTpruyH1 3aCTOCYBaHHS
BHU3HAYECHOT'O 1HTETpajia Ta 3aCTOCYBaHHs iHTerpana Pimana B MexaHilli Ta
(bhi3uILl.

14.

HesnacHmuii inTerpaJ.
OO64YHCIICHHS Ta TOCIPKEHHS Ha 301KHICTh HEBJIACHUX 1HTETPAIB.

15.

Uwucaosi psaan.

JlocnikeHHs: Ha 301KHICTh YHCIOBUX PSIIIB 3 HEBiI'EMHUMU YJICHAMU Ta




BHAKO3MIHHUX PSIB.

16.

DYyHKIiIOHAJbHI MOC/III0BHOCTI Ta psaan. CTeneHesi psiau.
JlocmiKeHHsT Ha MOTOYKOBY Ta pIBHOMIPHY 301KHICTh (DyHKIIIOHATBHUX
MOCJIIIOBHOCTEH Ta psimiB.. J{OCiIPKEHHS CTETIEHEBUX PSIIB Ta PO3BUHECHHS
bynkuii y psn Ternopa.

17.

Metpuunuii npoctip R". /{udgepennianbHe yncaeHHs: GyHKUiN KITbKOX
BMIHHHX.

KpatHni Ta moBTOpHI rpanuii GyHKIi# KibKoX 3MiHHUX. HerepepBHICTH
GYHKIIH KUTbKOX 3MiHHUX. YacTWHHI TOXiAHi, AudepeHIian, IMoXiaHa|
BaHANPSIMKOM, IrpajieHT. JloTH4YHa TUIoIKHA Ta HOPMaJb 710 SIBHO 33JJaHO1
noBepxHi. [ToxigHi Ta nudepenmianm BUIMX mopsiakis. JudepeHitoBanHs
HESIBHO 33J]aHUX CKAJSIPHUX Ta BEKTOPHUX (PyHKIiH. 3aMiHa 3MIHHUX Y
mudepeHIiaTbHUX BUpa3ax.

18.

Excrpemymu ¢pyHKnin KiIbKOX 3MiHHHUX.
locmimkenHus GyHKIIH HA BHYTPIIIHINA ekcTpemyM. JlociimkeHHs QyHKITH
Ha YMOBHHUU €KCTPEMYM.

19.

IloasiiiHi iHTerpasm.

OOuucneHHsT TOABIMHMX IHTETrpajiiB 3BEIEHHSIM IX JIO TOBTOPHHUX Y|
MEeKapTOBUX KOOPAMHATaX Ta IIEPEeXOJOM [0 NOSIPHUX KOOPAMHAT.
OOumcneHHs 1o Ta 00’eMiB 3a JONOMOTOI0 IOABIMHUX IHTETpaiB.
3acToCyBaHHsI MOJIBIMHUX IHTETPAIIB Y MEXaHIIll Ta (i3uIll.

20.

IloTpiiiHi iHTerpasm.

OOuucneHHsT TOTPIMHUX IHTErpaliB 3BEJCHHAM iX [0 TOBTOPHHX V|
IEeKapTOBUX KOOPIMHATaX Ta MEPeXoJoM 10 CHepHYHHX Ta IHUITIHIPUYHUX
KoopauHaT. OOuMcieHHs 00’€MiB 3a JIOMIOMOTOI0 TMOTPIHHHUX IHTETpaiB.
3acToCyBaHHs MOTPIMHUX THTETPAJIiB Yy MEXaHiIli Ta (i3uii.

Pa3zom 3a Il cemecTp
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III cemecTp

21.

KpuBouiniiiHi iHTerpasiu.

OO6umcneHHs KpUBOJIIHIHUX IHTErpalliB MEPIIOro POAY Ta APYroro poay, ix
3aCTOCYBaHHA Yy MeXaHinmi Ta ¢i3umi. 3B'SI30K MDK KPUBOJIHIMHUMY|
inTerpangamu 1 Ta 2-ro poay. ®izuuHe TIiyMadeHHs KPUBOJIIHIHHUX IHTETpajIiB
2-ro pony. @opmyna ['piHa., HACTHIAKK (3HAXOKEHHS TUIONTUH MHOYHH).
He3zanexHicTh KpUBOMIHIKHOTO iHTErpana 2-ro poay BiJ MyTi IHTETPyBaHHS.
Dopwmymna ['pina.

22,

IloBepxHeBi iHTerpain.
OO0YKCIICHHS] TOBEPXHEBUX 1HTETPAJIIB MEPIIOTO Ta IPYroro poay, ix
BacTOCYBaHHSI y TeOMeTpii Ta (i3uili.

23.

EsnemenTn Teopii moJs.

CxansipHi, BekTopHi noiist. Oniepatop ['aminbToHa, TpamieHT. JluBepreHiis,
[UPKYIIALIS, pOTOP, MOTIK BeKTOpHOTO Nojst. Kpurepiit moTeHmianbHoCTi
BEKTOPHOTO TOJISI Ta KPUTEPIN COJICHO1IaTbHOCTI BEKTOPHOTO TOJIS B 00J1aCTi
B TepMiHax eneMeHTiB Teopii nmons. @opmyna Ctokca. Popmyna [Mayca-
OcTporpaacbKoro.

24,

DyHKIil KOMIIEKCHOI 3MiHHOI. /[n(depenniiioBaHicTh Ta IHTEIPOBaHICTH
dynkuii kommiekcHoi 3MinHoi. Psiau Jlopana.

["panuLst, HeTIEPEPBHICTH Ta MU EpEHIiIOBaHICTh (PYHKIIIT KOMIIIIEKCHOT
smiHHOI. YMoBH Komri-Pimana (/lanam6epa-Eiinepa). ['eomerpuune
TIyMaueHHs apryMEHTY Ta MOAYJIs oXiaHo1. [HTerpoBanicTh GyHKIIi
KoMITekcHOT 3MiHHO1. @opmyina Komri. [3ompoBani Touky, ix kimacudikairis.
Psiu Jlopana. JIumiku Ta iX 3aCTOCYBaHHS 10 OOUMCIIEHHS IHTErpaIiB.

20

25.

/IndepenniagbHi piBHAHHSA.
TudepennianbHi piBHSIHHS 3 BIJOKPEMJICHIMH 3MIHHUMH Ta PIBHSHHS, K1 J10
HUX 3BOAATHCS. JIiHIMHI qudepeHiaabHi piBHAHHS MEPLIIOTO HOPSAKY.

MeToau IHTETpyrY0ro MHOYKHHKA Ta Bapiallii JOBUIHHOI cTajoi. PiBHSIHHS y

16




noBHUX Audepenuianax. JliniitHi audepenuianbHi piBHAHHS BUILIOTO TOPSIIKY|
31 cramumu koedimienramu. PiBHsuHa Einepa. Meron Bapiarlii H0BiTbHUX
ctanux. JIiHIlHI cuctemu TudepeHIiabHUX PIBHSHD 31 CTATMMHU
KoeilieHTaMH.

26. | IleperBopenns Jlamaca. 4
27. | Teopis CTIMKOCTI. 8
Paszom 3a III cemecTp 64
Y cboro roguH 128
5. 3aBaaHHs 11 caMOCTiiiHOI podoTH
e Bunu, 3MicT camocTiitHOi poOoTH Kinexicts
3/m > TOAUH
I cemecTp
1. Marpuii, BU3SHAYHUKH TA CUCTEMH JIHIMHUX PiBHSIHb. 8
2. |[EneMeHTH BEKTOPHOI anreOpu Ta Teopii JiHIMHUX MPOCTOPIB. 6
3.  [KommnekcHi yncna. 6
4.  |AnreOpaivHi JiHII MepIIOro MOPsAKY Ha IUIOIIKHI 1 B IPOCTOPY. 6
5. |AnreGpaiuHi JiHIl Ipyroro NopsAaKy Ha IUIOLIMHI 1 B IPOCTOPY. 6
6.  |Jlesiki eleMEHTH TEOPii YUCIOBUX MHOXKHH Ta JOTIKH. 4
7.  [Ipanuns QyHKIii. 6
8. |HemepepBHicTh QyHKITII. 6
9. ludepenmiitoBanicts GyHKIII, T ArdEpeHITian 1 MoxiaHa. 6
10. [Toximui Ta mudepenttianu Bunux nopsakie. opmyna Teitnopa. 8
11.  [padiku dyHKIii Ta KpUBI, 33J1aH1 Y IeKapTOBii a00 MOJISIPHINA cucTeMax 7
KOOpJMHAT.
Pasom 3a I cemecTp 69
12.  HeBu3HaueHMii iHTETpal. 13
13. | BusHaveHuil iHTErpas Ta HOro 3aCTOCYBAHHS. 13
14.  HeBnacHwmii iHTErpas. 8
15.  Ywucnosi psau. 8
16. | DyHKIIOHATBHI TOCTIOBHOCTI Ta psiau. CTereHeBi psSam. 6
17.  Mertpuunmnii npoctip R". Audepenuianbae yncaeHHs GyHKIIH KITbKOX 8
3MIHHHX.
18. |[Excrpemymu (yHKIIN KUTBKOX 3MiHHUX.
19. [[ToasiitHi iHTETpaH.
20. [[ToTpiiiHi IHTETpAIH.
Pa3zom 3a Il cemecTp 69
III cemecTp
21. |KpwuBoutiHIiiHI iHTErpajy. 8
22. [[loBepxHEBIi IHTETpAIH. 8
23. [EnmemeHTH Teopii mos. 10
24. | ®Oynkuii komIuiekcHoi 3MiHHOI. JlndepeHuiioBaHicTh Ta IHTETPOBaHICTh 13
(byHKIII KOMIUIEKCHO1 3MiHHOI. Psim Jlopana.
25. JludepeHmianbHi piBHIHHS. 18




26. | IIeperBopenns Jlamiaca. 12
27. | Teopis CTIHKOCTI. 10
Pa3zom 3a III cemecTp 84

Ychoro roinH 222

6. InguBinyajabHi 3aB1aHHA

I cemecTp
1. EnemenTn miniitHoi anredpu (po3ain 1) — 12 rog. (20 6auiB)
2. Ananituuna reometpis (po3ain 2) — 12 rog. (20 6aniB)
II cemecTp
3. HeBuznauenwuii interpan (po3ain 5) — 12 rox. (20 GaumiB)
4. Yucnosi psaau (po3ain 7) — 12 rog. (20 6aiB)

III cemecTp

5. KpuBomiHiiiHi Ta moBepxHeBi iHTerpaiu. Enementu Teopii nomns (po3ain 12) — 12 rox.

(20 GaiB)
6. ludepenuianbHi piBHAHHSA (po3ain 14) — 12 rox. (20 6aniB)

7. MeToau HAaBYaHHSA

JlekmiitHO-IpaKTHYH1, TOSICHIOBAJILHO-TIOCTPATUBHI, pEIPOTYKTHBHI, POOJIEMHOT0 BUKJIA Y,
YaCTKOBO-TIONTYKOBI. Y pasi OTOJIONMICHHS KAPAHTUHY Ta B YMOBAaX BOEHHOTO CTaHy, 3aHATTS

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

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

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

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

KOKHOT'O CEMECTPY);
4. miICYyMKOBHH ceMeCTpOBUl (€K3aMEH Y KOKHOMY CEMECTPI).



9. Cxema HapaxyBaHHs 0aJjiiB

I cemecTp
[TorouHuit KOHTPOIB, CAMOCTIHA poOOTa, IHIUBIAYaJIbHI 3aBAAHHS
KonTtponbna Pazom
6 5 g
Pozgin | Po3ain | Po3ain | Po3ain pobora, =3 = Ex3amen | cyma
nepenbadeHa |'m = &
1 2 3 4 o p— m
HaBYalbHUM | T 3
TUIAHOM —
T1-T3 | T4, T5 | T6-T8 | T9-T11 20 40 60 20 100
T1, T2, ...— TeMU pO3ALIIB.

Jist mommycKy 0 CKalaHHA MiICyMKOBOTO KOHTPOIIIO (3alliKy, a0 ek3aMeHy) 3100yBay BUIIOI OCBITH
MMOBUHEH HaOpaTu He Menuie 10 6anie 3 HaBYATHHOI TUCITATUIIHY T 9aC TIOTOYHOT'O KOHTPOJTIO,
caMOCTiitHO1 poOOTH, IHIUBITyaTFHOTO 3aBIaHHS.

II cemecTp
[ToTouHu# KOHTPOJIB, CAMOCTiIIHA poOOTa, IHAMBIAYyaIbHI 3aBIAHHS
KoHnTposbHa = -
7o) N} ~ o) a — — hn R = <
=5 =5 |E] E|=E| = podora, SE| 2| 2| S
= = =S = = =t =S¢ nependayeHa 2 e 2 0 >
S S ~ ~ o S S HaBYAIbHIM = & M ©
VI & ~ & ~ I~ 3 8
IUTAaHOM =
T12 | T13 | T14,T15 | Tl6 | T17 | T18 |T19,T20 20 40 60 40 100

T12, T13, ...— TemMu po3miTiB.

JUtst MOy CKy IO CKJIaIaHHs IiICYMKOBOTO KOHTPOIIO (3aTiKy, a00 eK3aMeHy) 3700yBad BHUIIOI OCBITH
MMOBUHEH HaOpaTu He Menuie 10 6anie 3 HaBYATHHOI TUCITATUIIHY TIi1 9aC TIOTOYHOT'O KOHTPOJTIO,
caMoCTIHHOI poOOTH, IHAUBIIyadIbHOTO 3aBJAHHSI.

III cemecTp

[ToTOouHMIT KOHTPOJIb, CAMOCTIHA poOOTa, IHANBITyaJbHI 3aBIaHHS
KouTtponbha ' =
a ) <
pobora, 5 E . z S
Po3nin 12 Po3nin 13 Po3nin 14 nependaueHa 2 e % 2 %
HaBYAJIbHUM 'g é'@ A~ =
out o
IIJIaHOM o
T21-T23 T24 T25-T-27 20 40 60 40 100

T21,T22, ...— Temu po3miTiB.

JI1st Moty cKy 110 CKJIaIaHHs ITiICYMKOBOTO KOHTPOITIO (3aTiKy, a00 eKk3aMeHy) 3100yBad BHIIO1 OCBITH
MMOBUHEH HaOpaTu He Menute 10 6anie 3 HaBYATHHOI TUCITATUIIHY I 9aC TIOTOYHOT'O KOHTPOJTIO,
caMoCTiHHOI poOOTH, IHAUBIIyadbHOTO 3aBJAHHSI.



Kpurepii oliHIOBaHHSI HABYAJIBbHUX JOCATHEHD

Origka
B Oamax

O1iHKA 32 HALIOHAIBHOK LIKAJIOK

Origka

IlosicueHHs

90 - 100

BigmiaaO

TeopeTnuHuii 3MICT KypCy OCBOEHHUH IT1IJIKOM, HEOOX1aH1
NpaKTUYHI

HaBUYKH pOOOTH 3 OCBOEHUM MarepiaioM chpopMoBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, sIKi epeadadyeHi IporpaMor0 HaBuaHHs,
BUKOHaHI B TOBHOMY 00Cs31, BiAMiHHA poOO0Ta 0€3 MOMUIIOK a0
3 OJIHIC€I0 HE3HAYHOIO ITOMHUIIKOIO.

70 — 89

Ho6pe

TeopernuHuii 3MICT KypCy OCBOEHUH ITIIKOM, MPAKTHYHI
HaBUYKU

poOOTH 3 OCBOEHUM MaTepiaJioM B OCHOBHOMY c(hOpPMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, Ki epeadadyeHi IporpaMor0 HaBuaHHs,
BUKOHAHI, IKICTh BUKOHAHHS JKOJTHOTO 3 HUX HE OLIIHEHO
MiHIMaJILHUM YUCIIOM OajiB, IesSKi BUIM 3aBIaHb BUKOHAHI 3
OMWJIKaMH, PO0OTa 3 ACKUTbKOMa He3HAYHUMHU TTOMUJIKAMH,
a00 3 OJIHI€I0 — IBOMA 3HAYHUMH ITOMUJIKAMH.

50 -69

3a10BLJIBHO

TeopeTuunuii 3MICT Kypcy OCBOEHHH HE TOBHICTIO, aje
MIPOTaJIMHU HE HOCSTh ICTOTHOTO XapaKTepy, HEOOX1TH1
NPaKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiajioM B
OCHOBHOMY c(hOpMOBaHi, OUTBIIICTh MepeI0aYCHUX MPOTPAMOIO
HaBYaHHS HaBYAJIbHUX 3aBJaHb BUKOHAHO, JIESIKI 3 BUKOHAHUX
3aB/aHb, MICTATh TOMWJIKH, p00OOTa 3 TPhOMa 3HAYHUMHU
TIOMUJTKAMH.

149

HeszanosinpHO

Teopernunuii 3MICT Kypcy HE OCBOEHO, HEOOX1/IHI TPaAKTUYHI
HaBUYKU POOOTH HE CPOpPMOBaHi, BCI BUKOHAHI HaBYAJIbHI
3aBJIaHHS MICTATH rpyOi MOMUIIKH, TOJATKOBA CAMOCTIiiHa
poboTa HajJ MaTepialioM Kypcy He IPHUBEE 10 3HAYNMOTO
MiBUIICHHS SKOCTI BUKOHAHHS HABYAJIbHUX 3aBJaHb, PO0OOTA,
10 oTpeOdye MOBHOT MMepepoOKH.

MIxaJja oniHIOBaHHSA

Cywma GaiB 3a BCi BUIM HaBUATHHOI
JISUTBHOCTI TIPOTATOM CEMECTPY

O1iHKa 3a HAlOHAIBHOK IIKAJIOK

U1 YOTUPUPIBHEBOT IKAIN

OLIIHIOBaHHS
90 -100 BIJIMIHHO
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
Brpasax: 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 .M., llanoscbka XK. 5. 36ipHuKk 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. HABYAIbHUHTIOCIOHHUK,
K, BIIL «KuiBchkwuii yHiBepcuteT»., 2012

24. T.A. Menpauk, Kommnexkcauii anani3 . miapyunuk, Kuis: BITL «KuiBcbkuii yHiBepcuTeT», 2015



MeTtoanune 3a0e3me4eHHS

1. T'opnesckuii B.J1. [ToBepxHuesi inTerpanu. ®opmynu Crokca ta ['ayca-Octporpaacskoro —
Xapkis: XHY im. B.H.Kapazina, 2006 (MeTonn4H1 BKa3iBKH Ta iHAWBIIyalIbHI 3aJ1IKOBI
3aBIaHHS 3 MATEMATHYHOTO aHAJI3Y).

2. Munrwo O.4. , [anoBceka XK. 5. MeToaudHi pekoMeHaIlii, MpUKIaan Ta iHANBIyaIbHI
3aBIaHHS 0 BUBYCHHS PO3AUTY BUIOI MaremaTtuku “/{udepenmianbae YucieHds QyHKIii
OJHi€T 3MIHHOI” JUIsl CTY/ICHTIB (haKyabTeTy eleKTpoHikH. — BunaBuuunii uentp JIHY imeni
IBana ®panka, 2011. — 62 c.

3. Munbo O.4., [anosceka XK. 5. MeTtoau4Hi peKoOMeH a1, MPUKIaaN Ta 3aBIaHHs JJIs
CaMOCTIHHOT poOOTH /10 BUBUEHHS PO3ALTY BUIOI MaTeMaTuku “‘/{udepenuianbhi piBHIHHS
IUISL CTY/ICHTIB (aKyabTeTy eleKTpoHiku. — BunaBuuuuii uentp JIHY imeni IBana @panxka,

2013. - 54 c.

4. KommnexcHuii ananis. Ipuknany i 3agaudi. (3a pegakuieto B.I'.Camoiinenka).

KHVYim.T.IlleBuenxka., 2010.

11. llocunanns Ha ingopmaniiini pecypcu B InTepHeri,
Bileo-jeKiIii, iHie MeToanYHe 3a0e3meYeHH
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