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BCTYII

[Iporpama HaBuanbHOiI OUCHUILUTIHM «BuIlla MaTemMaTHKa» CKJIaJeHa BiIMOBIAHO [0
OCBITHBO-TIpO(eciitHOT Tporpamu nepuioro (0akanaaBpChKOTo) piBHS BHUINOT OCBITH CIIEIIAIBHOCTI
123 «Komn’1oTepHa iHKEHEpisi».

1.Onuc HaBYAJILHOI AMCIUILIIHI

1.1. Memot euknadanns HABYAIBLHOI TUCIUILIIHA € HAJaHHA MalOyTHIM criemiaigicram
3HaHb y TraJTy3i BUIOI MAaTEMaTHKH.

1.2. Ocnoénumu 3aeéd0amHamu BUBUCHHS JUCUUIUTIHM €. HaBYaHHS CTY/CHTIB
BUKOPHCTOBYBaTH CyYaCHHH MaTEeMAaTWYHHWW amapaT HENepepBHOTO aHali3y TEOPSTHUYHHM
OCHOBaM 1 MeTojaM JIiHIHHOI anreOpH, aHATITUYHOI TEOMETpii, MaTeMaTHYHOrO aHaji3y,
KOMILIEKCHOTO aHali3y, audepeHIialbHuX pPIBHSAHb, TEOPii CTIHKOCTI Ta 3aCTOCYBaHHIO ITMX
METOJIB JUIsl PO3B’SI3aHHS PI3HOMAHITHUX 3a/1ad TEOPETHYHOTO Ta MPAKTUYHOTO XapakTepy B
npodeciitHol AISUTHPHOCTI IS PO3B’SI3aHHS 3a7a4 TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B
npolieci MPOeKTyBaHHS Ta peanizalii 00’ eKTiB iHpopMaTH3allii.

B Xonai BHBYEHHS JUCHUIUIIHM y CTYyJEHTa TIOBHHHI (OpPMYyBaTHCS HACTYMHI
KOMIIETEHTHOCTI.

IHmezpaﬂbHa KOMNEmeHmMHICMb.

31aTHICTh PO3B’SA3yBaTH CKIAIHI 3a/adi Ta BUPINIYBATH MPAKTHYHI 3aBIAHHS i 4yac
npodeciitHol TisITLHOCTI B KOMIT IOTEpHIN Tally3i, o Iepeadadae 3acTOCyBaHHS TEOpid Ta
METOIB IHPOPMALIHHUX TEXHOJIOTIH 1 XapaKTepU3yI0ThCsl KOMIUIEKCHICTIO Ta HEBU3HAYCHICTIO
YMOBI BUMOT.

3acanvni komnemenmuocmi (K3).
— 3K1. 3parHicTh 10 aOCTPAKTHOTO MHUCIICHHS, aHATI3Y Ta CHHTE3Y.
— 3K2. 3paTHIiCTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHHUX CUTYALlIsX.
— 3K3. 3naHHA Ta po3yMiHHS MPEeaIMETHOI 06acTi Ta npodeciitHol AiSUTBHOCTI.
— 3K4. 3partHICTH CHIKYBAaTHCS JEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.
— 3KS. 3parHicTh CHIKYBAaTHUCS IHO3EMHOIO MOBOIO (OaKaHO).
— 3K6. 3parHICTh BUUTHCS I OBOJIOIIBATH CyYaCHUMHM 3HAHHSMH.
— 3K7. 3parHicTh A0 mONIyKy, oOpoOieHHs Ta aHai3y iHdopMaIlii 3 pi3HUX HKEPEIT.
— 3K8. 3parHicTh TeHEpyBaTH HOBI i/1€i (KPEATUBHICTH).
— 3K11. 3parHicTh npuiiMaTH OOTPYHTOBAHI PilICHHS.
— 3K12. 31aTHICTh OIIHIOBATH Ta 3a0€3MeYyBaTH SIKICThb BAUKOHYBAaHUX POOIT.
CneyianvHi (¢haxosi, npeomemni) kKomnemeHmHocmi

— CK1. 3patHIiCTh 10 MaTeMaTUYHOTO (OPMYITIOBAHHS Ta JOCIIPKYBaHHS HENEepepBHUX
Ta JIUCKPETHUX MAaTeMaTUYHUX MOJIeNeH, OOTPYHTOBYBaHHS BUOOPY METO/IB 1 MiAXO/iB
IUIS. PO3B’SI3yBaHHS TEOPETHUYHHUX 1 MPUKIAJHHUX 337ad y Trajly3i KOMIT IOTEPHHUX Hayk,
aHaJi3y Ta IHTEPIPETYBaHHS.

— CK3. 3pgaTHiCTP A0 JOTIYHOTO MUCJCHHS, TOOYIOBH JIOTIYHUX BHCHOBKIB,
BUKOPHUCTAHHS (DOPMaTbHUX MOB 1 MOJIEJICH alrOPUTMIYHUX OOUYMCIIEHB, MPOSKTYBaHHS,
pO3po0JIeHHsT ¥ aHami3y ajNroOpuUTMIB, OLIHIOBAHHS iX €(EKTUBHOCTI Ta CKJIaIHOCTI,
PO3B’S3HOCTI Ta HEPO3B’SI3HOCTI  AITOPUTMIYHMX MPOOJIeM Il  aJeKBAaTHOTO



MOJICTIIOBaHHS IpeAMETHUX obuacteit i CTBOPEHHS POTrpaMHHUX
Ta IHPOPMALIHHUX CHCTEM.

— CK4. 3patHiCTb BHUKOPHUCTOBYBaTH Cy4YacHI METOAM MaTEMaTHYHOTO MOJICITIOBaHHS
00’€KTiB, IPOLIECIB 1 BUII, PO3POOIIATH MOJIEINI i ANTOPUTMHU YUCEIILHOTO PO3B’ I3yBaHHS
3aJja4 MaTEMaTUYHOIO0 MOJEIIOBAHHS, BPaXOBYBATH MOXUOKHM HAOIMKEHOTO YHUCEIBHOTO
PO3B’sA3yBaHHs npodeciitHux 3a1ay.

1.3. KiabkicTs kpeauriB — 17

1.4. 3araabHa KiabKicTs roqun - 510.

1.5. XapaKTepHuCcTHKA HABYAJILHOI TUCIUTLIIHA
O00B’s13K0Ba / 32 BHOOPOM
Jenna dopma HaBYaHHS | 3aoyHa (nucTaHuiliHa) dopMa HABYAHHS
Pik miaroroBku
1-i -
CemMecTp
1-id | -i
Jlexiii
64 ros. | rOJI.
IIpakTUyHi, CEMIHADCHKI 3aHATTS
32 rox. | rOJL.
JlaGopaTopHi 3aHATTS
O TOJL.
CamMocrTiiiga pobota
69 ros. | TOJL.
Y ToMy uMci IHOUBIAVAILHI 3aBIaHHS
24 ron. | TOJI.
Pik miaroroBku
1-i -
CemMecTp
2-i -
Jlexiii
64 ron. | TOJI.
IIpakTuyHi, cEMIHAPCHKI 3aHATTS
32 ron. TOJL.
JlaGopaTopHi 3aHATTS
O TOJL.
CamMocriiiHa pobora
69 ros. TOJL.
Y ToMy uMci IHOUBIAVAILHI 3aBIaHHS
24 ron. | TOJI.
Pik miaroroBku
2-i -
CemMecTp
3-ii -
Jlexuii
32 romu. | TOJ.
IIpakTuyHi, cEMIHAPCHKI 3aHATTS
64 ros. TOJL.
JlabopaTopHi 3aHATTS
TOJI. roJ.
CamMocriiiHa pobora
84 ron. | TOJI.
Y ToMy uMci IHOUBIAVAILHI 3aBIaHHS
24 ron. | TOJI.

1.6. Ilepesik KOMMETEHTHOCTI

Y pesynvmami eueuenna oanozo Kypcy cmyoenm noeunHeH 3HAMU MeEOPEMUYHI i
NPUKIAOHI NOJIOHCEHHA HENepepeHo20 aHanizy, inmezpaivHe YUCIAeHHA, JIHIUHY anzedpy,
ananimuuny 2eomempito, OughepenuianvHi piGHAHHA Ma Meopit0 KOMNIAEKCHUX QYHKYIIL:



TIOHSTTSI BEKTOPA, JIIHIMHI omepailii HaJ BEKTOpaMH;

JiHIMHI KOMOIHAaI{, JIHINHY 3aJeXHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMILJIAHAPHICTH
BEKTOPIB;

6a3uc JNiHIHHOTO MPOCTOPY, Oa3KUC Ha IUIOLUIUHI Ta y MPOCTOPi, PO3KIIaa BEKTOpa 1Mo 0asi,
OopTOHOpMBaHi 6a3u, adinHi 0a3u;

CKaJIIpHUN TOOYTOK BEKTOPIB, BEKTOPHHM Ta MIIIAHWK TOOYTOK BEKTOPIB, BIACTHBOCTI,
3B’S130K 3 KOJIIHEAPHICTIO Ta KOMILIaHAPHICTIO;

a(iHHI CUCTEM KOOPJHMHAT, MOJSPHY, HHJIIHAPHUUHY Ta CPEpUUYHY CUCTEMHU KOOpPIMHAT,
dhopmynu epexonay;

MpsIMy Ha TUIOIIMHI Ta Y TPOCTOPi, il PiBHSIHHS, B3a€MHE PO3MIIICHHS MPSIMHX, Ty4KH
MPSMUX, BIICTaHb BiJl TOUYKHU JIO0 MPSMOI Y IPOCTOPI, BIACTaHb MiXkK JBOMAa MHUMOOIKHIUMH
MPSIMAMH, 3HAXO/DKEHHS CIIUTFHOTO TIEPIICHIUKYIISIPA ABOX MUMOOIKHHX TPSMHUX;

MpsIMY B TIPSIMOKYTHIM CUCTEM1 KOOPIMHAT, HOPMaJIbHE PIBHSIHHS, BIJICTAHb BiJl TOYKH JI0
NPSIMOT, MIBIJIOIIMHY, KYT MK IPSIMUMH;

IUIOIIMHY Y IPOCTOPi, 11 PIBHSAHHSI, B3a€MHE PO3MIILCHHS TUIOIINH, TyYOK IUIOIIHH;

IUIOIIMHY B NMPSAMOKYTHIHM cHCTEMi KOOpIUHAT, HOPMaJbHE PiBHSAHHS, BiICTaHb Bi/l TOUKU
710 TUTOIIMHM, MBIPOCTOPH, KYT MIXK TIJIOIIUHAMH;

3arajJbHe PIBHSAHHS KPUBOI JPYroro TMOPSAKY, KBaapaTU4Hi (OPMH, MAaTPHUIIIO
KBaJpaTU4HOI (POPMHU, IIEPETBOPEHHS PIBHAHHS KPUBOI P IEPETBOPEHHI KOOPIUHAT;

3BEJICHHS 3araJIbHOTO PIBHSHHSA KPUBOI APYroro MOPSIKY 10 KAHOHIYHOTO BUJLY;

PIBHSHHS Kojla, enimnca, rinep0oiu, napaboil, EKCHEHTPUCHUTETH Ta JAUPEKTPUCH,
BJIACTHBOCTI IINX KPUBHX;

MMOBEPXHI APYroro NopsIKy, KAHOHIYHI PIBHSIHHS TOBEPXOHB JIPYrOTo MOPSIIKY, SIIICOi I,
rinep6osioinu, mapadonoiau, HMITIHAPU, KOHYCH;

MpaBUJIa PO3KPUTTS BU3HAYHHUKA IPYTOTO Ta TPETHOTO MOPSIIKIB,

metoau Kpamepa ta ['ayca po3B’si3aHHs cUCTeM JiHIHHUX anredpaiuHuX piBHSIHbD;
aKCIOMaTHUHY TEOPiI0 TIHCHUX YUCEIT;

BJIACTUBOCTI IT'PaHMIIb YUCIOBUX MOCIIOBHOCTEH Ta YUCIOBUX (YHKIIII;
BJIACTUBOCTI HeTlepepBHUX (DYHKIIIH ;

mudepeHiiaabHe YHcaeHHs QYHKIH o1HI€T 3MIHHOT;

Teopito iHTerpaia PiMaHa Ha BiApi3Ky;

Teopito 301KHOCTI HeBJIaCHUX iHTerpaniB Pimana;

TEOPi0 301)KHOCT1 YUCIIOBUX PSIiB;

TEOopito piBHOMIpHOT 301KHOCTI (PYHKI[IOHATBHUX MOCIITOBHOCTEH Ta PAIiB;
TEOPII0 CTETIEHEBHUX PAIIB;

eJIEMEHTHU TeOpii METPUUHHUX, HOPMOBAHUX Ta €BKIIIJJOBUX IPOCTOPIB;
BJIACTUBOCTI I'paHMLb (QYHKIIIH OaraTboX 3MiHHUX;

BJIACTUBOCTI HemepepBHUX (DYHKIIH 6araTh0X 3MiHHUX;

mudepeniiagbHe YcaeHHs QYHKIIH 6araTboX 3MiHHUX;

TEOpEeMHU ICHYBaHHS Ta AU(EPEHILIHOBAHOCT] HEBHUX (DYHKIIIH;

TEOPil0 BHYTPILIHIX Ta YMOBHUX €KCTPEMyMiB (DYHKIIiH OaraTbox 3MiHHHUX;
BJIACTUBOCTI €iJIepeBUX 1HTETpaliB;

TEOpilo KpaTHUX iHTerpaiiB Pimana;

TEOpil0 KPUBOIIHIHHUX Ta MOBEPXHEBUX IHTETPAJIiB MEPIIOTO POY;

TEOPil0 KPUBOIIHIHHUX Ta MOBEPXHEBUX 1IHTETPaJIiB APYrOro PoaYy;



kiacuuHi popmynu ['pina, ['aycca-Octporpaacekoro, CTokca;

OCHOBH T€OPii BEKTOPHUX TIOJIIB;

eneMeHTH Teopii psaaiB Dyp’e 3a OPTOHOPMOBAHMMH CHCTEMaMH Yy TiJ10€pTOBOMY
IPOCTODI;

HepiBHicTh beccenst Ta piBHicTh JlsmynoBa-IlapceBais;

BIIACTHBOCTI NiepeTBopeHHst Dyp’e Ta inTerpary Oyp’e;

ymoBu Komri-Pimana;

HeHTpasbHy Teopemy Komri;

psau Teiinopa i Jlopana;

METOAM PO3B’A3yBaHHs TU(EPEHIIaIbHUX PIBHAHD NEPIIOTO MOPSIKY;

BU3HAYCHHS  XAPaKTEPUCTHMYHOIO  MHOrOWIeHa  JU(PEpEeHIaIbHOTO  PIBHSIHHS,
3aCTOCYBaHHS BU3HaUYHHUKA BpOHCHKOTO, Mpu3HaueHHs 1 Bu3HadeHHs GyHKiii Korri;

TEXHOJIOTII0 3BEICHHS CUCTEMH JITHIMHUX PIBHSHB MEPIIOTO MOPSAKY 0 OAHOTO PIBHSIHHS
JPYroro MOPSAKY;

TEOopeMHU PO iICHYBaHHA 300pakeHHs 3a Jlammacowm;

(bopmynu 300pakeHHs MOXiTHUX, IHTErpally 3rOPTKU OPUTiHAIIIB;

piBusHHs Eitnepa-Ilyaccona, Octporpaicskoro;

oOrpynoByBaTH eBpicTHYHI (HopMynu ais (yHKLIH HaTypajabHOi 3MIHHOI 32 METOAOM
MaTeMaTUYHOI 1HYKIIIT,

AOBCACHHA OCHOBHHUX TCOPEM.

BmiTn:

Egexmueno suxkopucmosgysamu cyuacnuii mamemamudHuii anapam é npogeciiinoi
0iAIbHOCMI 015 PO36°A3AHHA 340ay4 MeoPemUYHO20 ma NPAKMUYH020 XapaKmepy 6 npoyeci
ananizy, cCuHme3sy ma nPpOeKmMy8anHsa IHGHOPpMauiiHuUxX cucmem 3a 2any3amu.

3aCTOCOBYBATH JIiHIMHI omeparii HaJ BEKTOpaMH, 3HaXOJUTH CKAJISAPHI, BEKTOPHI Ta
3MimIadi J00yTKU BEKTOPIB;

3aCTOCOBYBATH JIIHIMHI omeparlii HaJl MAaTPUIISIMH, 3HAXOJAUTH OOEpHEH1 MAaTPHIli, paHT Ta
BU3HAYHUK MaTPHIIi;

PO3B’A3yBaTH CUCTEMH JIHIHHUX piBHIHb MeTogamu Kpamepa, ['ayca;

3HAaXOMTH BiJICTaHb BiJI TOUKHU JI0 IPSAMO] Y TPOCTOPI, BiICTAHb Mi’K TBOMa MUMOO1KHUMHU
MPSIMUMH, CIIUTBHOTO TTEPIEHIUKYISIP TBOX MUMOOKHUX MPSMUX;

BUIHUCYBATH PIBHSHHS OCHOBHHMX KPUBUX Ta MOBEPXOHb JIPYrOro MOPSIKY, 3HAXOIUTH
€KCLEHTPUCUTETH, TUPEKTPUCH Ta ACUMIITOTH KPUBUX APYTOro MOPSAKY;

3HAXOAMTHU TPAHMLII TIOCITIIOBHOCTEH 1 (DyHKIIIN;

JOCHIKYBaTH (DYHKIIIT Ha HETIEPEepBHICTH 1 PIBHOMIPHY HENIEPEPBHICTB;
nrQepeHIiIoBaTy CKIaHl Ta o0epHeH1 QyHKIIT;

KOPUCTYBaTHUCS PO3BHHEHHSAM (QyHKILIT 3a opmyroro Teitnopa;

3acTtocoByBaTH popmyny JleiiOHila;

JOCHIKYBAaTH (PYHKIIIT HA MOHOTOHHICTb Ta OMYKJIICTb;

JOCHIJKYBaTH (PYHKIIIT Ha EKCTpEeMyM,;

KOpucTyBaTHUCs npasuiioM JlomiTans;

OynyBatu Tpadix (yHKIii abo KpuBOi, IO 33aJaHa MapaMEeTPUYHO, 3 BUKOPUCTAHHSAM
nudepeHIiaTbHOTO YMCIICHHS;

3aCTOCOBYBaTH TaOJUIIO TEPBICHMX OCHOBHHMX €IEMEHTApHUX (YHKIIA 1 METOIu
IHTEerpyBaHHA U1 3HAXO/KCHHS MIEPBICHUX OUIBII CKIaIHUX (DYHKIIIH;



JOCITIKYBATH (DYHKIIO HA IHTETPOBaHICTh 3a PimaHOoM;

3actocoByBatu hopmyny HeroToHa-JIeliOHima, MeTo 1 iHTerpyBaHHs YaCTUHAMU Ta 3aMiHY
3MIHHUX U1 004MCIIeHHs iHTerpaniB Pimana;

3aCTOCOBYBAaTH iHTerpai Pimana B reomerpii, MexaHirli, Gi3uil;

JOCIIKYBaTH Ha a0COJIIOTHY Ta yMOBHY 301)KHOCTI HeBIacHi iHTerpanu Pimana;
JOCIIKYBAaTH Ha a0COJIOTHY Ta YMOBHY 301)KHOCTI YHMCIIOBI PSIIIH;

JOCIIKYBAaTH Ha PIBHOMIpHY 301KHICTh ()yHKILIOHAJIBHI ITOCIIZIOBHOCTI Ta PSIN;
OTpUMYBATH pO3BUHEHHS QyHKIIH y psan Teitnopa;

mdepenniroBaty GyHKII 6araTbox 3MiHHHUX;

nuQepeHIiIoBaTH HesIBHO 3aaHi (QYHKIIIT,

JOCIIKYBAaTH Ha BHYTPIIIHIM Ta YMOBHIN eKCTpeMyM (yHKIIIi 6araTboX 3MiHHHUX;
00YHCITIOBATH 1HTETPAJH 3a JoroMororo I'-gpynkuiit Ta B-¢yHkiiif;

00YMCITIOBATH KPaTHI IHTETpajy 3a J0MOMOTroro TeopemMu DyOiHi Ta 3aMiHU 3MIHHHX;
3aCTOCOBYBATH KpaTHI IHTErpajid B reoMeTpii, MeXaHili, (i3uili;

00YKCITIOBAaTH KPUBOJIIHINMHI Ta MOBEPXHEBI IHTETPAJIH MEPIIOrO Ta JPYroro poiB;

3acrocoByBatu (opmynu ['pina, ['ayca-Ocrtporpancekoro, CTokca aisi OOYMCICHHS
KPUBOJIIHIMHUX Ta MTOBEPXHEBUX 1HTETPAIIB;

3aCTOCOBYBAaTH METOAM Ta TEPMIHOJIOTIIO BEKTOPHOI T€OPii MOJIIB;

po3kianatu GyHkiio y panx Oyp’e Ta 10CHiKYBaTH HOro Ha 301KHICTH TTOTOYKOBO Ta
PIBHOMIPHO;

O0YMCITIOBATH 1HTETpalM KOMIUIEKCHOI 3MiHHOI 3a jgomomoror Teopemu Ko,
iHTerpanbHoi opmynu Kot Ta OCHOBHOI TeOpeMH TE€Opii JIHIIKIB;

po3BHUBaTH (YHKIIIT KOMIUIEKCHOT 3MiHHOI y psn JlopaHa;

po3B’s3yBaTH AudEpeHITiaTbHI PIBHSIHHS Ta CUCTEMHU TU(epeHIiaIbHUX PIBHSIHD.

B pe3ynomami eueuenna oucyuniinu y cmyoeHma NO6UHHI hopmyeamucs HACHMYNHI
npozpamui pezynomamu nasvyanna (IIPH).

3HaTH 1 pPO3yMITH HAYKOBI 1 MaTeMaTH4HI IIOJIOKEHHS, IO JIeKaTh B OCHOBI
GyHKIIIOHYBAaHHS KOMIT FOTEPHHX 3ac00iB, cuctem Ta Mepex (ITPH 1).

3HaTH Ta pO3YMITH BIUIMB TEXHIYHUX pIlIeHb B CYCHUIBHOMY, EKOHOMIUYHOMY,
comianbHOMY 1 ekojtoriunomy koutekcti (ITPH 4).

Bwmitu 3actocoByBaTH 3HaHHS A8 ineHTH(ikamii, (opMyIIOBaHHS 1 PO3B’SA3yBaHHA
TEXHIYHUX 3a/1a4 CIEIIaJTbHOCT], BAKOPUCTOBYIOYH METO/IH, 1110 € HAMOUTBII MPUIaTHUMH
JUTSL JocsrHeHHs noctaBieHux 1iaeit (ITPH 6).

BwmiTu po3B’si3yBaTy 3a/1a4i aHaIi3y Ta CHHTE3Y 3ac001B, XapaKTepHUX IS CIICIIaIbHOCTI
(ITPH 7).

BMiTH cHCTEMHO MUCIMTH Ta 3aCTOCOBYBAaTH TBOPYI 310HOCTI A0 (OpPMYBaHHS HOBHX
ineii (ITPH 8).

BwmiTu 3mificHoBaTH Tomyk iH(opMaIii B PI3HUX JDKepenax JUisl po3B’si3aHHS 3a7ad
koMt rorepHoi imkenepii ([TPH 11).

BMiTi eekTHBHO MparoBaTy K iHAWBIIyalbHO, Tak 1 y ckiaai komanau (ITPH 12).
BMmiTu moenHyBaTH TEOpilo 1 MPAKTHKY, a TAaKOXX NPUHAMATH PILICHHS Ta BUPOOISATH

CTpaTeriio IsUTBHOCTI JJIsi BUPIMICHHS 3aBJaHb CHCIAIBHOCTI 3 ypaxyBaHHSIM
3arajibHOJIIOJICHKHX LIHHOCTEH, CyCIUIBHUX, AepKaBHUX Ta BUpoOHn4MX inTepeciB (ITPH

14).



— BwmiTH BUKOHYBaTH E€KCHEpPHUMEHTAIBbHI JOCHIHKEHHS 3a TPOo(deciiiHOI TeMaTHKOIO
(TTPH 15).

— BwiTu omiHIOBaTH OTpHMaHi pe3yIbTaTH Ta apr'yMEHTOBAHO 3aXHUIIaTH IPUHHATI PIIICHHS
(TTPH 16).

— 3paTHICTP aJanTyBaTUCh 1O HOBUX CHTYyallld, OOTpYHTOBYBaTH, NpUAMaTH Ta
pearnizoByBaTu y Mexxax komnereHuii pimmenns (IIPH 19).

—  YcBigomitoBaTH HEOOX1HICTh HABYAHHS BITPOJIOBXK YChOTO JKHUTTSI 3 METOIO TTOTJIMOICHHS
Ha6YTI/IX Ta 3I[06yTT$I HOBHUX q)aXOBI/IX 3HaHb, y,Z[OCKOHaJIeHHH eraTI/IBHOI‘O MHCJICHHSI

(ITIPH 20).

— SIkicHO BHMKOHYBaTH pOOOTY Ta JOCSATAaTH TOCTABICHOI METH 3 JOTPUMAaHHSIM BHMOT
npodeciiinoi etuku (ITPH 20).

2. TeMaTHYHHI IJIAH HABYAJILHOI AMCUHHUILIIHI
I cemecTp

Po3oinl. Enemenmu nininnoi anzeopu.

Temal. Komnaekchi uucia.

1. AnreGpaiuna popma KOMIUIEKCHUX 4Hces. PiBHI, CIIpsDKEH1, MPOTHIICKHI KOMIUIEKCHI YUCIa.
Jii Hat KOMIUTEKCHUMH YHCIIaMHU.

2. 'eomeTpuyHa iHTEpIIpETALlis] KOMIUIEKCHUX YHCEI.

3. TpuronomerpryHa Ta MoKa3HUKOBI (popmu KomIuiekcHoro uncia. Dopmynu Eiinepa 1 Myaspa.

4. KopiHb N-TO CTyINEeHs 3 KOMIUIEKCHOTO YHCIIa.

5. Po3B’s13yBaHHs KBaJAPAaTHUX DPIBHSAHD 3 JIMCHUMHU KOe(DIIIEHTAMH Ta KOMIUIEKCHOIO 3MIHHOIO.
Tema 2. Mampuui, 6usnaunHuku ma cucmemu JiHIHUX PIGHAHb.

1. Marpui. [ii 3 marpursamu. [Togi6H1, cHMETpUYHI, HECUMETPUYHI, OPTOTOHAIBHI Ta OOEPHEH1
MaTpHIIi.

2. Buznaunuku matpuili. BracTuBOCTI Ta OOYHMCIICHHS BU3HAYHUKIB 2-TO Ta 3-TO TOPSJIKIB.
MiHopu, anreOpaiuHi 1OIOBHEHHS, PaHT MaTPUIIL.

3. Po3B’s3yBaHHs cHUcTeM JIiHIMHUX PIBHSAHb MaTpuuHuM MetoioM. [IpaBuno Kpamepa, metonu
l'ayca, )Kopnana-I'ayca.

Tema 3. Enemenmu 6ekmophoi anzeopu ma meopii JiHIHUX RPOCHOPIE.

1. ITonsTrst BekTopa. Ormeparii Hajg TEOMETPUYHMMHU BEKTOpaMHu. JlomaBaHHS BEKTOPIB.
BnactuBocti nonaBanus. JloOyTok BekTopa Ha uyncio. BiactuBocti 100yTKYy.

2. OzHauyeHHS JIHIKHOTO BEKTOPHOTO mpocTopy. [Ipuknaam.

3. JliniitHi KoMOiHaIii, JiHIHA 3aJeXKHICTh BeKTOpiB. HeoOXigHi Ta JMOCTAaTHI YMOBH JIHIMHOI
3aJISKHOCTI BEKTOPIB.

4. bazuc niHiifHOTO TIpocTopy. Po3mip miniliHOTO ipocTopy. KosineapHi Ta KOMITJIaHApHI BEKTOPH
SIK TIPUKJIAH B1AMOBIIHO OJTHOBUMIPHOTO Ta JJBOBUMIPHOT'O JIIHIHHOTO TIPOCTOPY.

5. Poskitan BekTopa o 6a3i. Koopauaatu Bexktopa. HeoOximHi Ta J0CTaTHI YMOBH KOJIHEAPHOCTI
NBOX BeKTOpiB. HeoOXimHI Ta AOCTaTHI yMOBM KOJIHEApPHOCTI JIBOX Ta KOMIUIAHAPHOCTI TPHOX
BEKTOPIB.

6. OpronopmoBani 6a3u. [Ipoexiiisi BeKTopa Ha BiCh Ta MiBIUIOIIUHY.



7. Cxansapuuii 1oOyTOK BEKTOpiB, BlacTUBOCTI. EBKITiNiB mpocTip. JloBknHa (HOpMa) BEKTOpa.

8. Kyr wMix BekropamMu. YMoOBa OpTOTOHAJBHOCTI JABOX BekTopiB. HepiBuicte Kormri-
bynskosckoro. [Ipoexiiii BekTopa.

9. [leperBOopenHsa koopauHaT. Matpuus nepexony. OproroHanbHi neperBopeHHs. OpieHTaris
0a3uciB, OpiEHTAILISI TTPOCTOPY.

10. OpienToBaHuii 00’€M TPbOX BEKTOPIB, BIACTUBOCTI, 3alUC B KOOpAWHATAaX. BekTopHuii Ta
MIIIaHUKW JTOO0YTOK BEKTOPIB, BJIACTHUBOCTI, 3B'I30K 3 KOJIHEAPHICTIO Ta KOMILUIAHAPHICTIO.
[ToaBiitHMIT BEeKTOpHUH T0OYTOK.

11. TonspHa, uaiHAPUYHA Ta chEepUIHA CHCTEMH KoopauHaT. DopMyIn mepexoy.
12. BrnacHi 9yncnia Ta BEKTOPU MATPHIlh, METOIH 1X 3HAXOKCHHSI.

Po30in 2. Enemenmu ananimuyunoi 2eomempii.

Tema 4. Ancebpaiuni ninii neputozo nopAOKy Ha NIAOWUHI i 6 RPOCMOPY.

1. [IpsiMa Ha MJIOIMIMHI, BCEMOXJIMBI PIBHSHHS, B3aEMHE po3TamryBaHHs npsamux. [login Bigpizka
B 33J1aHOMY BiIHOIIIEHHI (BEKTOPHUI Ta KOOpAUHATHUI criocoon). [Tyuku npsaMux.

2. Ilpsima B mpsSIMOKYTHIM cUCTeMi KOOPJMHAT, HOPMAaJIbHE PIBHSHHS, BIJICTaHb BiJl TOYKH 10
OpAMOI, KYT MIX IPSIMUMH.

3. [InomumHa y mpocTopi, BCEMOXJIMBI PIBHSHHS, B3a€MHE pO3TallyBaHHS IutoniuH. Ilydok
TUTONIHH.

4. [1nomuyHa B MPSAMOKYTHIM CUCTEMI KOOPJMHAT, HOpMajbHE PIBHSHHS, BiJICTaHb B TOYKH IO
IUIOIIMHHU, MIBIPOCTOPH, KYT MK TUIOIIMHAMH.

5. IIpsima y mpocTopi, BCEMOXJIMBI PIBHSHHS, B3a€MHE PO3TAIlyBaHHS MPSMUX y TMPOCTOPI,
BIZICTaHb Bil TOYKH JO MPSMOi Y MPOCTOpPi, BiJCTaHb M JBOMa MHMOODKHHUMH TPSIMHUMH.
3HaXOHKEHHS CIIJIBHOTO TEPICHANKYIIAPA IBOX MUMOODKHUX TPSIMHUX.

Tema 5. Ancebpaiuni ninii Opy2020 nopaoKy Ha NAOWUHI | 8 RPOCMOPY.

1. Eninc, rinepOosa, mapabosna. JlupekTopiaibHa BIACTUBICTH eminca i1 rinepOonu. [lonspauit
napametp. PiBHSHHSA eninica, rinep6onu, mapaboiu B MOJISIPHIA CUCTEMI KOOPIUHAT.

2. 3arayibHE PIBHSHHS KpHUBOi Apyroro nopsaky. Kagparuuni ¢dopmu. Matpuiisd KBaapaTudHOT
¢dopmu. JlonatHo Bu3HaueHi kBagpaTtuuHi popmu, Kpurtepiii CunibBectpa. [lepeTBopeHHSs piBHAHHS
KPHUBOI IIPY TIEPETBOPECHHI KOOPANUHAT.

3. 3BeieHHs 3arabHOTO PiBHAHHS KPUBOI JPYroro MOpsSAKY 10 KAHOHIYHOTO BHIY.

4. KaHOHIYHI PIBHSHHS MOBEPXOHb IPYroro MOPSAKY: €JINCOiau, Tinep0osoiau, mapadoaoigm,
IWITIHAPH, KOHYcH. [lepeTrH moBepxHi APYyroro MopsaKy 3 MIIOHIMHOIO.

Po3zoin 3. Jleaki enemenmu meopii uuciosux muoxcun ma ao2iku. I'panuus,
Henepepenicms hynxuiil.

Tema 6. /leaxi enemenmu meopii 4uci06ux MHOMCUH Ma J102IKU.
1. Jloriuna cumBotika. Onepailii HaJl BUCIIOBIIOBAHHSMU Ta IX BIACTHBOCTI.
2. MuoxuHu. Oneparrii HaJy MHO)KMHAMH Ta 1X BIACTHBOCTI.

3. OOmeskeH1 3BepXy (3HU3Y) YMCIOBI MHOXKMHU Ta iX BepxHi (HWKHI) Mexi. OOMeXeHI YHuCIOBI
MHO)KHHH.

Tema [. I'panuya pynkuyii.
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1. BigoGpaxkenns. O6paszu Ta mpooOpa3 MHOKWH. 3BY)KEHHS Ta TPOJOBKEHHS BiOOpaKEHb.
Knacudikamiss BimoOpaxkenb. OO60poTHI BioOpaXkeHHS Ta BimoOpaskeHHs, OOEpHEHI /10 HHUX.
Kommo3wuriist Binoopaxkens. ['padik Bimoopakenns. [Ipukaan.

2. O3Ha4yeHHs OKOMIB Ta MPOKOJIOTHX OKoiiB Touku B R. JIiBi Ta mpasi miBokoau Touku B R.
Osnauenns mocnigoBHocTi. [liamocminoBHocti. O3HAa4YeHHS TPaHUII TOCIIOBHOCTI Ha MOBI
HepiBHOCTEH 1 Ha MOBI OKoJiB. 30DKHI Ta po30ikHI mociuigoBHOcTI. [Ipukmamun. HeckinuenHi
TpaHHUL MOCTiIOBHOCTEH. €AMHICTD TPAHUILII TOCHIJOBHOCTI.

3. HeckinueHHO MaJi Ta HECKIHYEHHO BEJIHKI TOCIIZOBHOCTI. 3B’ A30K MK HECKIHYEHHO MAJIMMHU Ta
HECKIHUEHHO BEIUKAMH I[OCHIJIOBHOCTAMHU. 3B’A30K MK 30DKHICTIO ITOCIIIOBHOCTI Ta 1i
00OMEXKEHICTIO.

4. HepiBHOCTI MiXXK TOCTIIOBHOCTSIMH, II[0 BHUKOHAHI aCHMMOTOTHYHO. Teopema Tpo 3B’S30K
HEPIBHOCTEH MK TPAHHUIIMHU TIOCITIIOBHOCTEH 3 HEPIBHOCTSMH MDK IOCTIIOBHOCTSMH Ta ii
Haciiaku. Teopema mpo Tpu MOCIiI0BHOCTI.

5. Jlemu ipo HECKIHUEHHO MaJli TIOC1TOBHOCTI. Teopema mpo apuMeTH4HI BIaCTUBOCTI TPAaHUIIb
MOCIITIOBHOCTEH (TIPO IpaHMIll CyMH, pi3HHUII, TOOYTKY Ta YaCTKH).

6. O3naka Beiiepmrpacca 301KHOCTI MOHOTOHHHX IIOCHIJIOBHOCTEH Ta 11 Hacmigok. Ywcimo e
(0O3HAYEHHS Ta OLIIHKH).

7. Teopema bonbrano-Beitepmtpacca. BepxHs 1 HUKHS TpaHUIIl TOCTITOBHOCTI.
8. ®yHaaMeHTaNbHI MOCHIIOBHOCTI, KpuTepiit Kot 301KHOCTI MOCIiZ0BHOCTI.

9. O3HaveHHs TPAaHUYHOT TOYKH YHCIIOBOI MHOYKHMHU. 3araibHe 03HaueHHs rpaHuili ¢pyHkiii 3a Komri
Ha MOBI OKOJIB. 3arajibHe 03HaueHHs rpaHuui ¢yHkuii 3a ['eiine. Teopema Mmpo eKBiBaJICHTHICTh
o3HaueHb rpanuii GyHkiii 3a Komri ta 3a ['efine.

10. Teopema mpo eauHicTh rpaHuili ¢yHkuii. JlocTaTHsS ymMOBa BiACYTHOCTI IpaHUIl (QyHKII.
Teopema npo apudMeTHdHI BIACTUBOCTI TPAHUILIb (DYHKITIH.

11. 38’430k MK HECKIHUEHHO MaJMMHM Ta HECKIHU€HHO BeNuKUMH (yHKIisMmu. Jlema mpo
HECKIHYEHHO MaJI (PyHKITIi.

12. Teopema mpo rpaHUYHUI Nepexi] y HepiBHOCTAX Ta ii Hacmiaku. Teopema mpo Tpu QyHKIT.
Teopema mpo rpaHuIto KOMMO3UIli QyHKITIH.

13. Oguo6iuni rpanuui ¢yHkuii B Touri. Kputepiit icHyBaHHsS rpaHumi (QyHKIIi y ABOOIUHIN
TPaHUYHIN TOYI[I Ha MOB1 OAHOOIUHMX TpaHullb. OgHOOIUYHE TpsiMyBaHHS (YHKINI 10 CBO€ET
rpanuii. O3naueHHss MOHOTOHHUX (yHKIiH. Teopema Beitepmrpacca.

14. Jlpyra uynoBa rpaHulls Ta ii HaCIiIKH.
15. Iepma uynoBa rpanuis. HepiBHOCTI 11 CHHYca Ta TaHT'€HCA.

16. TTopiBHSIHHS ACUMITOTUYHOI MOBEAIHKH (QYHKIIH mpu X — a (O-cumBoIika). 3B’SI30K MiX
cumBonamu f (X) =0(g(x)) (x > a) i f(x) =0(g(x)) (x > a). BmactuBocti O-CHUMBOJIKH.

17. O3Ha4yeHHs1 BepXHbOI Ta HIKHBOI TpaHulb ¢GyHKUii Teopema mpo iCHyBaHHS BEPXHBOI Ta
HIDKHBOI1 TpaHullb GyHKIii. Kputepiit icHyBaHHs rpaHulll QyHKIT B TepMiHaX ii BEpXHBOI Ta
HIDKHBOI rpanullb. Kpurepiit Ko icHyBaHHS CKiHUE€HHOT TpaHULli (QYHKIII].

Tema 8. Henepepenicmo pynxuii.

1. Oznauennst HenepepBHOi B Toulli ¢yHkii. Ilpuxmamu. JlokanbHi BIAaCTUBOCTI HETEPEpBHHUX
byHKIiNA (TeopeMa mpo 30epexeHHs HEPIBHOCTEH, Teopema Mpo apu(METH4HI BIACTHUBOCTI,
TeopeMa Ipo KOMITO3UIIIO [T HerepepBHUX (PYHKIIH Ta Jiema rpo 30epekeHHs 3HaKy (QYHKIIIT).
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2. O3HaueHHs1 HemepepBHOI Ha MHOXMHI (yHKIii. Teopema Beiiepmpacca mpo oOMEXeHICTh
(byHKIIT, HeTIepepBHOI Ha BiJPI3KY.

3. Teopema bonbiiano-Komri mpo nmpoMi>kHi 3Ha4€HHs HeNepepBHOI (PYHKIIIT Ta 11 HACTIIO0K.

4. O3HaueHHs PIBHOMIpHO HernepepBHOT Ha MHOXUHI ¢yHKLIT. Teopema KanTopa npo piBHOMiIpHY
HENepepBHICTh (PYHKITI.
5. Kiacudikariist To4ok po3puBy.

Po3zoin 4. /Tugpepenuiniosanicmsy hpynkuii. Iloxioni ma oughepenuianu euuiux nopsaokie.

Dopmyna Teinopa. locnioxycennsn hyuxuii, zpagpiku pynkuin ma Kpuei, 3a0ani y 0eKapmoeii
ab0 ROAAPHIN cucmemax KoopouHam.

......

1. O3nauenns nudepenmiiopanoi ¢yHkmii B Toumi. [Ipukiamum 3HAXOMKEHHS MOXITHOT IS
enemeHTapHux QyHKUid. HeoOxinHa ymoBa audepenuiioBaHocTi QyHKIIT y TOUL Ta MPUKIIA,
10 CIPOCTOBYE i1 AocTaTHICTh. OaHOOIUHI MOX1AHI QYHKIIT Ta KpUTEpid AUQEPEHITIHOBaHOCTI B
TEepMiHaX OJHOOIYHUX MOX1THUX.

2. ApudmeTnyni BracTUBOCTI AudepeHiiioBanux y Ttouii Gynkmiii. [loximHa kommo3wuiri.
[Moxinna o6epuenoi ¢pynkiii. [Ipuknaau. Tabnuis MOXiTHUX OCHOBHUX €JI€MEHTApHUX (PYyHKITIH.

3. 'eomeTpuuHe TiIymMadeHHs! MOHATTSA MOXiAHOI (QyHKIi. PiBHSAHHS HOTHYHOI Ta HOpMaii A0
rpagika qudepeHuiioBanol GyHKIi.

4. TloximHa QyHKIIIH, 3aJaHUX TTApaMETPUYHO Ta B MOJISAPHUX KoopauHaTax. [Tpukmagy.

5. O3HaveHHs nudepenmiana QyHKIil B Touli. 38’530k MiX AudepeHuniioBaHicTIO QYyHKIIT Ta
ICHYBaHHSIM TTOX1THOT QYHKITIT B TOYIII. 3B’ 130K Mk qudEpEHIIaIoM 1 MOX1THOIO (PYHKITIT B TOYIII.
I'eomerpuune TiymaueHHs TOHATTS AudepeHuiany (yHKii. ApudMeTHuHi BIACTUBOCTI Ta
BJIACTUBICTH 1HBapiaHTHOCTI popmu nudepeHmiany QyHKItii.

6. BuyTpimHicTh 4MCI0OBOT MHOXXHMHHU. O3HAa4yeHHs JIOKAIBHUX Ta TJ00ANbHUX (CTPOTHX Ta
HECTPOTrux) eKkcTpemMyMiB GyHKIIIH. Teopema depma (HeoOXigHA YMOBA JOKATBLHOTO EKCTPEMYMY
mudepenmiiioBanoi ¢yHkmii). Ilpuknanu, mo CHOPOCTOBYIOTH JOCTaTHICTh Ili€l yMOBU Ta
IIOKa3yIOTh CYTTEBICTH YMOB TEOPEMH.

7. Teopema Ponns Ta ii Hachigok. [Ipukimany, mo nmoka3yoTh CYTTEBICTh YMOB TeopeMu. Teopema
Jlarpamka. Hacniaku Teopemu Jlarpanmka. Teopema Korri.

Tema 10. Iloxioni ma ougpepenuianu suniux nopaoxie. @opmyna Teitnopa.

1. O3HaueHHs TMOXiTHMX BHMINMX TOpAAKiB i Kmacie ¢ymkmiin C"(X), C%(X). Ipuxmax
midepenuiiioBanoi QyHKIii, sika He € HemepepBHO AudepeHIiiioBaHoro0. [1oXiHI BUIUX TOPSIKIB
JesKuX eneMeHTapHuX (QyHkiid. O3HaueHHS qudepeHIliaaiB BUIIUX TOPSAIKIB Ta iX 3B’SI30K 3
NOXIIHUMHU BUIIMX TopsakiB ¢yskmiil. Ilopymenns inBapiantHocTi (opmu mudepeHIiianis
BUIIKX TopsnKiB. @opmyna JleliOHina.

0 . o

2. [IpaBuio Jlomitasnst pO3KPUTTSI HEBU3HAYCHOCTEH THITY 0 .

3. ®opmyna Teinopa ans noniHomiB. O3HaueHHsS nomiHOMa Teinopa s GyHKI, mo N pasiB
mdepenniioBana B Touri. JlokansHa Gpopmyina Telinopa i3 3anumkoBuM wieHoM y popwmi Ileano.
®dopmynu MakiiopeHa JjIsl IeIKuX eneMeHTapHuX (yHKiii. Teopema mpo 3aIUIIKOBUAN YjieH Ta
ii Hachiaku (3aymmikoBuit wieH y ¢opmi Jlarpamka ta Komri). OGuucnenHs rpanuib (QyHKILT 32
noromororo hopmynu Tewmopa.
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4. KputnuHi Touku. JlocTaTHI YMOBU HasIBHOCTI (BIZICYTHOCTI) JIOKAIBHOTO €KCTpeMyMy (YHKIIIT
B TepPMiHaX MepuIoi MoxigHoi. JloctaTHi yMOBH HasiBHOCTI (BIACYTHOCTI) JIOKAJIbHOTO €KCTPEMYMY
GyHKIIIT B TEepMiHAX BHIIUX MOXI1THUX.

5. O3HaveHHs (CTPOro) OMYKIUX Ta YTHYTUX (YHKLINA HA MPOMDKKY. 'eoMeTpruHe TIiyMayeHHs
OMYKJIOCTI Ta yrHyTOCTI. O3HAaYeHHS TOUKH NeperuHy rpadika ¢pynkiii. Heobximgna ymoBa B ToUIIi
neperuny aias ABivi nudepenuiiopannx ¢yHkuii. JlocratHi yMOBU CTPOTOi OMYKJIOCTI (PyHKIIT
Ta HassBHOCTI (B1ICYTHOCT1) TOUKH MEPETHHY.

Tema 11. I'pagpixu ¢hynkyiii ma kpusi, 3a0aHi y 0ekapmositi abo NOAAPHIL CUCTIEMAX KOOPOUHAM.
1. Acumnrotu rpadika GyHkiri. Teopema po 3HaX0KEHHS KOe(II[i€HTIB aCUMITTOT.
2. Cxema gocmikeHHs ¢yHKuii Ta modynosa ii rpagika. [lpukmnan.

3. IlonmsapHa cuctema KOOpaWHAT. 3B’SI30K JEKAPTOBUX KOOPAMHAT 3 MoJsspHUMHU. [lepexinm Bix
KPHBOi, 3aJaHOi B MOJSIPHiN CHCTEMi KOOPAMHAT, 10 MapaMETPUYHOr0 MOAAHHS ii B AeKapTOBil
CHUCTEMI KOOpAWHAT. ACHUMIITOTH KPUBHX, IO 3a7aHi MapaMETPUYHO B JIEKApTOBIM cucTeMI
KOOpJAWHAT. ACUMIITOTH KPUBHX, I10 33/1aH1 B TIOJSIPHiN CUCTEMi KOOpAMHAT.

II cemecTp

Po3oin 5.  Heeusznauenuiu inmezpann.

Tema 12. Heeusnauenuii inmezpai.

1. O3nauenHs nepBicHOI (yHKLIT HA TPOMIXKKY. Teopema mpo CTPYKTYPY MHOKHUHH TEPBICHUX
dbyukii Ha mpoMiKKy. [Ipuknax GyHKIT Ha TPOMIKKY, B SIKOI HE ICHYE TMEPBICHOI Ha IIbOMY
npoMikKy. HeBusHaueHW# iHTerpan 1 HWOro BIACTUBOCTI. TaOnWIsl TEPBICHUX HEIKUX
enemMeHTapHUX QyHKIINA. Dopmyrna 3amMiHu 3MiHHOT Ta (opMysa IHTETpyBaHHS YaCTHHAMH ISt
HEBU3HAYEHOTO IHTErpay.

2. PamtionanpHi ¢yHKIIT (Mpo6u), po3KiIaieHHs iX Ha HaumpocTimi. [HTerpyBaHHS HAUTIPOCTITIMX
patioHanbHUX (yHKIIH. Meron OcTporpachbkoro BUAUICHHS palioHaTbHOI YaCTHHH IHTEerpaa.

3. IaterpyBanHsl (yHKIIH, palioHaILHUX BIJHOCHO paauKaia 3 JAPoOOBO-TIHINHOT QyHKII Ta
HE3aJIe)KHO1 3MIHHOI.

4. IaterpyBanHa (QYHKIH, pamiOHATIBHUX BIJHOCHO KBaJpPaTUYHOI I1ppaIlioOHAILHOCTI Ta
He3aJIeKHO1 3MIHHOI, 32 JOMOMOTOI0 MificTaHOBOK Elinepa. Jleski okpeMi BUMAaaKu (B TOMY YHUCIi
IHTETPYBAaHHS BITHOIICHHS TIOJIIHOMA Ta KBaJIPAaTUIHOI 1ppaIlioHaATLHOCT).

5. lleski BIAacTHUBOCTI MapHUX 1 HEMApHUX palioHATbHUX (YHKIIM 1 X BUKOPUCTaHHS MpU
IHTETpYBaHHI paIlOHAIBHUX (YHKIIA BIAHOCHO CHHyca Ta KOCHHYca. YHIBepcajabHa
TPUTOHOMETPUYHA MiJCTaHOBKA. [HTerpyBaHHA N0OYTKY palioOHaJbHUX CTEMEHIB CHHYyca Ta
KocuHyca. [HTerpyBaHHs QyHKIIIH, pallioHaJIbHUAX BITHOCHO €KCTIOHEHT.

P030in 6.  Busnauenuii inmezpani ma 1020 3acmoCcy8annsi.

Tema 13. Buznauenuit inmezpan ma ioz2o 3acmocy6aHHtsI.

1. Po306uTTs Bigpizka Ta HAOOPH TOYOK, Y3TOKEHI1 3 JaHUM pO30HTTAM. O3HAUEHHS IHTETpaIbHUX
cym Pimana, inTerpana Pimana Ta kmacy iHTerpoBHuMX 3a Pimanom dyskmii. [lpuxmanu
IHTErpOBHUX Ta HEIHTErpOoBHUX 3a PiMmanom ¢ynkuiid. HeoOxigHa yMOBa iHTErpOBHOCTI (yHKIII]
3a PimaHoMm.

2. Hwxni (BepxHi) cymu apOy Ta ix BractuBocTi. O3HaYeHHS HUXKHBOTO (BEPXHBOIO) iHTErpaa
HapOy.

3. Jlema Hap0y. Kpurepiii [lapOy inTerpoBHocTi (yHKIiH 32 PiMaHOM 1 HOro pi3Hi eKBiBaJICHTHI
dbopmymoBanHs. Kputepiit Pimana iHTerpoBHOCTI PyHKIIIN y po3yMiHHI PimaHa.
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4. Knacu ¢yHKIIii, IHTETpOBHUX 32 PiMaHoM (HemepepBHi Ha BiIpi3Ky QyHKIIIT; oOMekeH1 GyHKITIT,
1110 MalOTh Ha BiJJPi3Ky He OLIbIE HIXK CKIHUEHHE YHCIIO TOYOK PO3PUBY; MOHOTOHHI Ha BIAPI3KY
byHKIIIT).

5. AnutuBHICTH iHTerpana Pimana sik ¢pyHkuii Bigpizka. JliHilHIcTs iHTerpana PiMmaHa BiJHOCHO
migiHTerpaibHoi  QyHKII. [HTerpoBaHICTh MOOYTKY Ta MOIYJS IHTETpoBaHUX 3a PimanoMm
¢ynkuiid. Omiaka Moayns iHTerpana. II03UTHBHICTh TA MOHOTOHHICTB iHTerpajia Pimana, Teopema
po cepeaHe (3HaA4YCHHs) 1S iHTerpaina Pimana.

6. HenepepBuicth Ta mudepeHuiiioBanicts ¢GyHKIi, 3amaHoi inTerpajgom PimaHa i3 3MiHHOIO
BEPXHBOIO MEXKCI0 IHTETrpyBaHHsS. ICHyBaHHS TEpBICHOI y HEMEpPEepBHOI Ha BIAPI3KYy (QYHKITII.
Jlpyra Teopema mpo 3aMiHy 3MiHHO] B iHTerpaii Pimana.

7. OcHoBHa opMyia iHTerpaibHOTrO ynciaeHHs (hopmyna Herotona-Jlel6nima) Ta ii HacimoK mpo
BiIHOBIICHHS (DYHKIIT 32 11 OXiHOIO uepe3 inTerpan Pimana. @opmysa iHTerpyBaHHS YaCTHHAMU
JUTst iHTerpana Pimana, Teopema mpo 3aMiHy 3MiHHOT B iHTerpaii Pimana.

8. OCHOBHI BIACTHBOCTI IUIONI MHOTOKYTHHUX (iryp. O3Ha4eHHS HIWKHBOI Ta BEPXHBOI IUIOLI,
B3araJii, oIl Ta KBQJAPOBHOCTI MHOXKHH Ha IutomuHi. Kpurepiit KBapoBHOCTI MHOKHH.

9. KBaipoBHICTh KPUBOJIHIMHOI Tpamnewii Ta 3HaXOPKEHHS ii IJIOILI.
10. KBagpoBHICTh KpUBOJIIHIMHOTO CEKTOpA Ta 3HAXOKEHHS MOTO TIJIOTII].

11. loBxuHa kpuBOi. BracTuBoCTi cripsMimtoBaHoi KpuBoi. Teopema mpo OOUYMCIEHHS JIOBKHHU
kpuBoi. Hacimku.

12. Ky6oBHicTb Tin. Kputepiit kyboBHOCTI. O0uncienHs 00’eMy Tifna, sike 3100yTe 00epTaHHIM
rpadika ¢yHkIii HaBkoso Bici OX.

13. KBagpoBHICTh MOBepXHI OOEpHEHHS. 3HAXO/PKEHHS IUIOLI IOBEpXHi, 5Ky 3100yTO
obepueHHsM rpadika ¢yHKiii HaBkoso Bici OX.

Po3zoin 7. Heenacni inmezpaiu ma 4uciogi paou.

Tema 14. Heenachi inmezpanu.

1. O3HaueHHs HEBIACHOTO IHTErpaia Mo HeoOMEKEHOMY MPOMIKKY (iHTerpana 1-ro poay), Horo
30ikHICTh. ETanonnmii iHTerpan 1-ro pomy, #oro 30ixHicTe. Kputepit Komr 36ixHOCTI
HEBJIACHOTO 1HTErpaja Mo HeoOMeKeHOMY MPOMiXKY. Kpurepii 301KHOCTI HEBIaCHOTO iHTErpajia
BiZl HeBix eMHOI ¢yHKIii. O3HaKa MOPIBHAHHS 30DKHOCTI HEBJIACHUX IHTErpaiiB 1 il HACIIIKH.
[Ipuxnan.

2. O3HaueHHsT aOCOIOTHOI Ta YMOBHOI 301KHOCTEH HEBJIACHUX IHTErpasiB 1-ro pomy. 3B’s30K
301KHOCTEH HeBJIAaCHUX 1HTerpatiB BiA ¢pyHKUii Ta Bix Moayins pyHkiii. O3naku ipixie ta Adens
301KHOCTI HEBJIACHOTO iHTerpana 1-ro pony. [lpuknamm.

3. O3Ha4yeHHs1 HEBJIACHOTO iHTerpajia BiJ HeoOMexeHoi ¢yHkuii (iHTerpana 2-ro poay), Horo
30DkHICTh. ETanonHmii iHTerpan 2-ro poxay, #oro 30ixkHicT. Kputepit Komr 36ixHOCTI
HEBJIACHOTO 1HTerpaja Bil HeoOMexeHoi ¢pyHkuii. Kpurepiit 301KHOCTI HEBIACHOTO 1HTerpaa Bij
HeBix eMHOT (QyHkiii. O3Haka TOPIBHSAHHSA 30DKHOCTI HEBIACHUX I1HTETpaiiB 1 il HACIIIKH.
[Ipuxnan.

4. O3HaueHHs a0COJIFOTHOI Ta YMOBHOI 301KHOCTEH HEBJIACHHX IHTETrpajiB 2-ro poay. 3B’SI30K
301KHOCTEH HeBJIAaCHUX 1HTerpatiB Big ¢pyHKuii Ta Bix Moayis pyHkiii. O3naku dipixie ta Adens
301KHOCTI HEBJIACHOTO iHTErpaja BiJ HeoOMexxkeHoi GyHkii (iHTerpana 2-ro pony). [Ipukmamn.

5. BnmactuBocTi  HEBIAacHUX IHTErpaiiB  (JIiHIMHICTP HEBIACHUX IHTErpajliB  BIJHOCHO
MiIIHTerpaIbHOT (DYHKIIIT; aAUTUBHICTh HEBJIACHOTO 1HTETpasia K QyHKIIT TpoMiXKKy). Dopmynu
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3aMiHU 3MIHHOI Ta IHTETPYBaHHS YaCTHUHAMHM JJIsl HEBJIACHHMX iHTerpaiiB. ®@opmymna HeroToHa-
JleiiOHina 11 HEBJIACHUX iHTErpatiB. [ 0JJIOBHE 3HAUEHHS HEBJIACHOTO 1HTETpaa.

6. B-pynkmis ta I'-pynkuis Einepa.
Tema 15. Hucnogi paou.

1. O3naveHHs psiy, KOO YaCTKOBHUX CyM 1 301KHOCTI psiy. HaiimpocTiii BIacCTUBOCTI YHCIIOBUX
paaiB. Kpurepiii Komri 30ixkHOCTI ynciaoBux psaiB. HeoOxinHa yMoBa 301KHOCTI YMCIIOBOTO PsY.
["apmoniiianii psaa. Cyma HECKIHYEHHOI T€OMETPUYHOT TPOrpecii.

2. Py 3 HeBin €eMHUMHU YJIEHAMH, O3HAKH iX 301KHOCTI (03HAKa MOPIBHSHHS Ta i HACIIIKH,
o3Haka /lamambepa, pagukanbHa Ta iHTerpainbHa o3Haku Ko, o3Haku Paabe Ta ["ayca 301kHOCTI
paniB). [pukianu.

3. Psaau 3 wepryBaHHSM 3HAKIB 1 JIeHOHINEBChKI psau. O3Haka JleiOHina 301KHOCTI psAmiB 1 ii
HACIiIOK. AOCOTIOTHA Ta YMOBHA 301KHOCTI Psi/iiB. 3B 30K 301KHOCTI psIy 31 301KHICTIO Py,
CKJIAJICHOTO 3 MOJYJIIB WICHIB BuUxigHOTO psay. O3nakm [lipixie ta Abens 301KHOCTI psIIB.
[Ipuxnanu.

4. O3HaueHHs TMEPECTaHOBOK YHCJIOBOTO psAMy. TeopeMu mpo 301KHICTH Py, OTPUMAHOTO
[IepECTaHOBKOIO YJIeHIB abCOIIOTHO 301KHOTO umcioBoro psaay. Teopema Pimana. [ii 3 psnamu.
O3HaveHHs 100yTKYy yncIoBUX psniB. Teopema Komri mpo 100yToK psIiB.

Po30in 8. @yuxuionanvui nociiooenocmi, pynxkyionanvui paou. Cmenenegi psaou.

Tema 16. @yukuionanvni nocnioosnocmi ma paou. Cmenenegi paou.

1. O3HaueHHs (QYHKUIOHATBHUX TMOCHIJOBHOCTEH Ta (yHKIiOHANbHUX psiaiB. O3HaueHHS
30DKHOCTI Ta pIBHOMIPHOI 301KHOCTI Ha MHOXHHI (DYHKIIIOHAJIBHUX TIOCTIZOBHOCTEH Ta
¢ynkuioHanpHuX psaiB. Binnosimui mpuxinaau. Kputepiit Komri piBHOMipHOT 301KHOCTI Ha
MHOXHHI (YHKIIIOHAJILHUX MOCTiOBHOCTEH Ta PyHKIIIOHAIBHUX PsiaiB. Kpurepiii piBHOMIpHOT
30DKHOCTI (YHKLIOHATBHUX MOCHiAOBHOCTEH, Hachinok. HeoOxigHa ymoBa piBHOMIpHOT
301KHOCTI (DYHKITIOHAJIBHOTO PSY.

2. Teopema mpo piBHOMIpHY 30D1KHICTh (YHKLIOHAJIBHOTO pALY, YICHH SKOrO OTpHUMaHi
MOMHOXXCHHSIM 4ICHIB PIBHOMIPHO 30DKHOTO psAxy Ha oOMexeHy (QyHkiio. O3Haku
Betiepmrpacca, A6ens ta [ipixie piBHOMipHOT 301KHOCTI (PYHKIIIOHATBHUX PSIIB.

3. Teopema npo HenepepBHICTH CyMU (DYHKITIOHATBHOTO psiy. Teopema npo IHTerpoBaHICTh CYMHU
(GyHKLIOHATBHOTO psALy (Teopema Mpo MOYJICHHE IHTErpyBaHHA (YHKIIIOHAIBHOTO PSy).
Teopema mpo audepeHIiioBaHICTh CyMH (PYHKIIOHAIBHOTO pAMy (TeopeMa Tpo TOUJICHHE
nudepeHIitoBaHH (YHKIIIOHAIBHUX PSIiB).

4. O3HaueHHs CcTENeHeBoro psaxy. opMynu sl 0OYMCICHHS pajaiycy 301KHOCTI CTENEeHEBOTro
pany (Komi-Anamapa, anamGepa). Teopema mpo aOCOMIOTHY 301KHICTh CTENEHEBHX PAIIB.
Teopema AGens. Teopema mpo piBHOMIPHY 301KHICTh CTEIIEHEBOTO PSTY HA BIAPI3KY.

5. ApudMeTnyHi 1ii HaJ CTENICHEBUMU PsIaMHU.

6. O3HaueHHs aHAMITHYHOI (YHKIIIT B Toulll. BiacTuBoCTI aHamiTHYHUX QYHKIINA (HEOOXiaHA Ta
JIOCTaTHbO YMOBH aHAMITUYHOCTI GyHKuUii y Toumi). Ilpuknan HeckiHdeHHO nudepeHIiiioBaHoi
quCI0BOi (PYHKIT JIHCHOTO apryMEHTY, SKa HE € aHATITHYHOIO.

7. CreneHeBi psiiv 3 KOMIUICKCHUMHU YWICHAMHU.

Po30in 9. Mempuuni npocmopu. /ludhepenuianvre uucienns Gynkuin KiibKox 3MiHHUX.

Tema 17. Mempuunuit npocmip R Hugpepenuianvne yucnennsn Qynkuii KitbKox 3MiHHUX.
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n . . .
1. O3navueHHss MeTpuku Ta MerpuyHoro mnpocropy. Ilpukmang (R, p). Bigkpuri (3amMkHeHi)
. n . .
MHOXHHHU y MeTpuaHOoMy nipoctopi (R, p), mpukmaau. BiaacTuBocTi BiIKpUTHX (3aMKHEHHX )
n . .
MHOXHH B (R, p). O3HauCHHS €-0KOJIIB Ta MPOKOJIOTHX E-OKOJIIB.

2. O3HaueHHs JiaMeTpa MHOXHUHU Ta 0OMEXEHOT MHOKHWHU. BIacTUBICTh BIIIIBHOCTI TOYOK y
METPUYHOMY MpocTOpi. I'paHnyHi TOYKHM MHOXKHUH. O3HaueHHS 130JIbOBaHMX, BHYTPIIIHIX,
30BHIIIHIX 1 MEXKOBUX TOYOK MHOXKUH Y METPHUYHHX MTPOCTOpPaAX. 3aMUKAHHS MHOKHH, KOMITAaKTH

y IPOCTOPi R"

. o . n . . . .
3. O3nauenHs nocinigoBHOCcTed y mpoctopi R. O3HayeHHs TpaHUIN MOCITOBHOCTI Y POCTOPI

R". 36iHi Ta pyHAaMEHTAIbHI TIOCTIJOBHOCTI. 3B’ 30K MiX (DyHIaMEHTAIbHICTIO MTOCIIIOBHOCTI
Ta ii 301kHicTIO. Teopema bonbiiano-Beliepmrpacca. O3Haka KOMIIAKTHOCTI.

4. O3HaueHHs TpaHulli QyHKUIT KUTbkoX 3MiHHHX 3a Komri ta 3a I'efine. I'panuns QyHKmii mo
MHOXHMHI. O3HaueHHs HemepepBHOCTI (yHKIIN KimTbKOX 3MiHHHMX. Teopema Beliepmrpacca.
PiBHOMipHa HemepepBHICTh (PyHKIIN Kinbkox 3MiHHHX. Teopemu KanTopa Ta Teopema mpo
TPaHMITIO KOMTIO3UIIT BioOpakeHs. [Ipukian G yHKIIT 1BOX 3MIHHHX, JIJIS IKOT HE 1ICHY€E BCEO1UHOT
TpaHUIli, aje iCHye TpaHUIl 3a OyIAb-IKHUM HAIPSIMKOM.

5. O3HaueHHs AudepeHIinoBaHOCTI B TOUIl (PYHKITT KIJTbKOX 3MIHHUX, TU(EpEHITiaia Ta MOX1HOT
¢yukuii B Touni. HeoOxigHa ymoBa audepeHniiioBHOCTI GpyHKIT (3B’ 430K MK HETIEPEPBHICTIO Ta
nudepenniioBHICTIO ¢yHKIIT B Toulli). O3HaYEHHSI YaCTUHHHUX TMOXITHUX (DYHKIIH B TOYIl Ta
Teopema Ipo 3B’s130K nudepeHiiiioBaHocTi GyHKIIT B TOUIN 3 AUPEPEHITIHOBHICTIO B IT1{ TOYII 32
okpemumu 3MiHHUMU. [Tpuknaa GyHKIIT ABOX 3MIHHUX, AJIS SKOT ICHYIOTh yCi YaCTHHHI MOX1HI
y TOYIIl, aJie sKa He € TU(EPEHITIHOBAHOO Y I1i TOYIII.

6. Hocrarus ymoBa nudepenuiiioBanocti GyHkiii B Touni. O3HaueHHs HENIEpEepBHOI JU(epeHIli-
HOBaHOCTI BiOOpakeHHsI Ta ii 3B’SI30K 3 HEMEPEPBHICTIO YACTHHHUX IMOXITHUX KOOPJAMHATHHX
¢yukuii. 'eomerpruyne TiiymMaueHHs JUQepeHIiHoBaHOCTI PYHKIIIT ABOX 3MIHHUX (B TOMY YHCI1
PIBHSHHS JOTHYHHUX Ta HOPMaJIbHHX ILIOMIMH 10 Tpadiky QyHKIII, TIiyMaueHHs qudepeHiriany).

7. IlpaBuna nudepenuitoBanHs QyHKIIN KIIbKOX 3MIHHUX (Teopema mpo aAudepeHuiioBaHIiCTh
KOMITO3HMIIiT Ta 11 Hacmiaok (hopmyina st OOUYKMCICHHS] YaCTUHHUX TOXIIHUX CKIIATHOI (PYHKITI
KUTbKOX 3MIHHHX, IHBapIaHTHICTH (pOpMHU TepIIoro nudepeHiiana).

8. Iloxinmna ¢yHKIT 32 HanpsiMKoM. TeopeMa npo iCHyBaHHS MOXITHUX 3a BCiMa HAMPSMKaMU JIJIs
TuQepeHIiioBHOT y BHYTPIIIHIN To4Lll (GYHKIIT Ta 3B’ 430K MOX1AHOI 32 HAIPSMKOM 3 IPaJi€HTOM
dbyukii. ['eomeTpuanmii 3MicT TpagienTa GyHKil. OpTOroHANBHICTh TpajiieHTa PYHKINT B TOUIT
JI0 JIiH11T PiBHSI, [0 TPOXOTUTH Yepe3 110 TOUKY.

9. YactunHi moximHi ¢yHKIIT M-mopsaky B Toumi. HeoOXimni (moctaTHi) yMOBH M pasiB
nudepeHIiifoBaHOCTI PYHKIIT B TOYILII.

10. Teopema IllBapria TpoO pIBHICTh 3MIMIAHUX TMOXITHUX JPYroro TMOPSAKY. 3B’S30K
mudepeHIrianiB GyHKIIT 3 YaCTUHHUMHE MOXiTHAUMH. J{udepeHiiiang BUIIUX MOPSAKIB A (YHKIII
0araThOX 3MIHHHUX, X HCIHBAPIaHTHICTb.

11. ®opmyna Teitnopa g QyHKUINA KiIbKOX 3MIHHHUX 13 3aIMIIKOBUM 4wieHOM Yy (opmi Ileano.
®dopmyna Teitnmopa A GyHKIINA KUTBKOX 3MIHHUX 13 3JTUIIIKOBUM WieHOM y (popmi Jlarpamxa.

12. O3navenns QyHKIIi, 3a1aHO01 y HeIBHOMY BUTIsA1. Teopema npo icHyBaHHS (yHKIIIT, 3a1aHO01
HesiBHO. Teopema npo nudepeHiiioBaHicTh HeIBHUX (PYHKITIH.

13. HesBHi pyHKLIT KiTbKOX 3MiHHHX. Teopema nmpo iCHyBaHHS Ta JU(epeHIIHOBaHICTh HESIBHUX
GYHKIIN KITbKOX 3MIHHHX.
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14. HesBHi dyHKIII, 337aH1 32 TOMOMOTOI0 CHCTEMH piBHSAHB. MaTtpuils ko061, sko6iaH cCUCTEMHU
piBHSHB. Teopema npo po3B’ 30K Ta AU(pEpeHIIiHOBaHICTh PO3B’A3KY CUCTEMHU.

Po3oin 10. Excmpemymu (hyukuii KiibKoX 3MIHHUX.

Tema 18. Excmpemymu hyHKyiii KiibKoOX 3MIHHUX.

1. O3HaueHHs1 JIOKATBbHUX EKCTPEMYMIB (CTPOTHX Ta HECTPOrvxX) (YHKIIA KITbKOX 3MIHHHX.
Heo6xinHa yMOBa BHYTPIIIHBOTO EKCTpEeMyMY AudepeHiioBanoi (GyHKIT, HACIIIOK.

2. JlocratHi yMOBHM HasBHOCTI (BIJICYTHOCTI) JIOKQIbHOTO BHYTPIIIHBOTO EKCTPEMyMYy B
CTarfioHapHii TouIi ABivi tudepeniiiioBaHoi (yHKIIT, HACTIIOK I BUNIAAKY (YHKIIIT TBOX 3MIHHUX.

3. O3HaueHHd YMOBHOTO €KCTpeMyMy GVHKII KUIBKOX 3MIHHUX. MeToJ HEBH3HAUYCHHUX
MHOKHUKIB Jlarpanxka. [lpukian 3HaXOKEHHS YMOBHOTO €KCTPEMyMY 3a O3HAuUEHHSM Ta 3a
MetoqioM Jlarpanxa.

4. Merox HalilMEHIIINX KBaJIPaTiB.

Po3zoin 11. Kpamui inmezpanu Pimana.

Tema 19. Iloogiini inmezpanu.

1. 3agauya mpo o0’em mMIIHAPUYHOTO Opycy. Po30MTTS NpsSMOKYTHHKA, IiaMEeTp PO30OUTTS
NPSIMOKYTHUKA, I1HTETpalbHI CyMH, MOJBIHHI I1HTErpajqu MO NPAMOKYTHHKY. O3HadyeHHs
iHTerpoBaHoi 3a PiManom ¢yHKIII Ha NpsAMOKYyTHHKY. HeoOXimHa ymMoBa 1HTErpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxHI cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexeHoi GpyHKIIIT, BU3HAYEHOT HA MPSIMOKYTHHKY.

2. [loxBiitHuii iHTErpan Mo JAOBUIbHIA OOMEXeH1 MHOXHHI. JlocTaTHI YMOBH iHTETpOBaHOCTI
dbyukuii. [Ipukman 3HaX0MKEHHS TOIBITHOTO 1HTETpaia 3a 03HAYCHHSIM.

3. BnactuBocTi mojBiiHOTO iHTErpady (aJUTUBHICTh MOABIHHOTO iHTerpana Pimana sk ¢yHKii
MHOXHHH, JTIHIHHICT MTOABIHHOTO 1HTETpaia BIIHOCHO MiAIHTETpaIbHOI (DYHKIIIT TBOX 3MIHHUX,
IHTerpoBaHIiCTh JOOYTKY Ta MOAYNS IHTErpOBaHUX (YHKLIN, OLIHKA MOIYJs iHTerpania,
MO3UTHBHICT, T MOHOTOHHICTh TOJIBIMHOTO 1HTErpajia, TeopeMa IMpo cepeaHe (3HAYCHHS) IS
MOJIBIHOTO 1HTETrpana).

4. Jlema ipo OOYHCIICHHS TIOIBIHUX 1HTErpajIiB BiJl IHTETPOBAHOI HA MPSIMOKYTHHUKY (YHKIIIT 3a
JIOTIOMOTOI0 TIOBTOPHHX. Teopema Ipo oOYMCIEHHs MOABIMHUX IHTETpajiB BiJl iIHTETpOBaHOI Ha
KPUBOJIHIMHIN Tpanerii GyHKIii 3a 1ormomMororo noBTopHux. [Ipukiian o04rCIIeHHs TOABIHHOTO
1HTerpaja 3a JOMOMOTOIO I1i€i TeOpeMHu.

5. IInoma moBepxHi. 3HaXOHKEHHS TIJIOMII TTOBEPXOHb, SIKI 33J1aHi PI3HUMH crioco0aMu (SIBHO Ta
3a JOMIOMOT 010 ITapaMeTpiB).

6. 3acTocyBaHHs MOABIMHUX THTETPAIiB B MEXaHIIII.
Tema 20. Ilompiuni inmezpanu.

1. 3agaua mnpo oOumcieHHs wMacu Tina. Po30uTTs mapaneneminena, miamMeTp PO30UTTS
napasnesernineaa, iHTerpanbHI CyMH, NOTpiiHI iHTerpaau 1o mnapaneinenineny. O3Ha4YeHHS
iHTerpoBanoi 3a Pimanom ¢yHkiii Ha mapanenemineny. HeoOximHa ymoBa IHTETpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxHi cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexeHnoi ¢yHKIii, BH3Ha4YeHOI Ha mapanenemineny. [loTpiliHuii iHTErpay Mo
JOBUIBHOMY TLITY.

2. loctatHi ymoBm iHTerpoBaHocti (yHkiii IlpocropoBa wmipa Xopmana. BmactuBocTi
noTpiiHoro iHTerpany. OOYMCIeHHS MOTPIHUX 1HTErpaliB 3a JOIOMOTO0 TOBTOPHHUX.
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3. 3amiHa 3MIHHUX B TOTpiMHMX iHTerpanax. CdepuuHi Ta TWIIHIPUYHI KOOPAWHATH,
3HAXO/KEHHS 00’ eMy.

4. 3actocyBaHHS MMOTPIHHUX THTETPAIIB y MEXaHIIII.
5. MuorokpartHi inTerpanu. Teopema @yoOiHi.
III cemectp

Po30in 12. Kpueonininni ma nosepxnegi inmezpanu. Enemenmu meopii nonis.

Tema 21. Kpueoniniini inmezpanu.

1. 3agaya npo 3HAXOMmKEHHS Macu KpHuBoi. O3HaueHHs KpUBOIMIHIMHOTO iHTerpanga 1-ro pomy mo
MPOCTIN TNAAKINA KpUBIiH, HOTO HE3AICKHICTh BiJ BUOOPY MapameTpu3allii Ta Teopema Mmpo Horo
3Be/IeHHs J10 iHTerpana Pimana. BiacTuBOCTI KpUBOMIHIMHUX iHTErpaiiB 1-ro pomy.

2. OpienToBana kpuBa. KpuBomiHIHHMI iHTerpasm 2-TO0 pomay, HOrO BIACTUBOCTI. 3BEICHHS
KPUBOJIIHIMHOTO 1HTErpaty 2-ro poy 0 BU3HAUSHOTO 1HTerpaiy.

3. 3B'SI30K MK KpUBOJIIHIMHMMH 1HTETpasiaMu 1 Ta 2-ro poxy. Di3nvHe TIIyMaueHHS KPUBOTIHIHHUX
IHTErpaiB 2-ro pomy.

4. O3HaueHHA TJIJIKOI, PEryJsIpHOi, 3aMKHYTOI KPHUBOi, IPOCTOTO 3aMKHYTOTO KOHTYPY; 3aMKHYTO1
001acTi, oxHO3B’sI3HOI 00J1ACTi; JOAATHOTO HampaBlieHHs 00xoxy koutypy. Popmyna I'pina.,
HACIIAKY (3HAXOKEHHS IIONIHH MHOYKHH).

5. O3Ha4yeHHs1 BEKTOPHOTO, TMOTEHIIHOro moiyisa. Kputepiii moreHmiiHOCTI moyst. Teopema mpo
HE3aIEKHICTh KPUBOJIHIHHOIO iHTErpajga 2-ro poxay BiJ MyTi IHTETPYBaHHS (IOCTaTHS yMOBa
MOTEHITIHHOCTI OIS ).

6. ExBiBajsIeHTHI MOCTAHOBKY 33124l PO HE3AJIEKHICTh KPUBOJIHIMHOTO iHTErpana 2-ro poay Bif

. - . . . . . 2
IyTi IHTETpYBaHHS Ta KpUTEpiil Takoi He3anexkHocTi. KpuTepiit norenniansHoCcT mosst 'y R
Tema 22. Ilosepxuesi inmezpanu.

1. OpHocTOpoHHI Ta JBOCTOPOHHI MOBepxHi. CTOpoHa MOBEpXHi. 3HAXOPKEHHS HAMpPaBIITIOUMX
KOCHHYCIB HOpMaJTl JUIsl TIOBEPXOHb, SIKI 3aJlaHl SIBHO Ta 3a JIONIOMOTO0 mapamerpiB. OpieHTarnis
nosepxHi. [IpocTi kyckoBo-T71a/1Ki TIOBEPXHI.

2. IloBepxHeBi iHTErpanu 1-ro pogy mo JBOCTOPOHHIM KYCKOBO -IVIAJIKMM IIOBEPXHAM. 3BEICHHA
MOBEPXHEBOTO IHTErpaty 1-ro poay A0 MOABIMHKUX 1HTErpaTiB, HACIIAKK. (17151 TOBEPXOHb, SIKI 3a71aHi
3a JIONIOMOT'O0 TTApaMeTpiB, SIBHO, 3HAXO/PKEHHS IUIOIIMHYU ITOBEPXHI).

3. IloBepxHeB1 iHTErpam 2-ro pofy 1o BUOpaHil CTOPOHI MOBEPXHI. 3B’A30K MiX IMOBEPXHEBUMHU
inTerpasaMu 1-ro W 2-r0 poAiB IO JBOCTOPOHHIM ITIaKUM HOBEepXHsAM. He3sanexHicTb
MOBEPXHEBOTO 1HTErpasia 2-ro poay Bij BUOOpy mapamMeTpu3aliii mpu (ikcoBaHiil opieHTarii Ta ioro
3aJIeKHICTB Bifl opieHTallii noBepxHi. @opmyna a1t 00UMCIeHHS TOBEPXHEBOTO iHTErpaa 2-ro poay
4yepe3 KpaTHUM iHTerpai.

Tema 23. Enemenmu meopii noas.

1. Cxansipui, BekTopHi nodist. Oneparop ['aMinbToHa, TpajieHT. JuBeprexitis, MUpKYIAIlis, poTop,
IOTOK BEKTOpHOro mojs. Kpurepii MOTEHIiaNbHOCTI BEKTOPHOTO TOJII Ta KpHUTEpid
COJICHOIJATbHOCT1 BEKTOPHOTO TTOJISl B 00JIACTI B TEPMiHAX €JIEMEHTIB TEOpii MmoJIs.

2. ®opmyna Crokca. dopmyna [ayca-OcTporpaachkoro. Ix ¢opmymoBaHHS —y TepMiHax
BEKTOPHOTO aHaJi3y.
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Po30oin 13. @yuxuii komnaexcroi 3sminnoi. luepenyinosanicms ma inmezpoeanicms
dynukuin komnaexcrnoi sminnoi, @opmyna Kowii. Paou Jlopana.

Tema 24. @yukyii komnaexcnoi 3minnoi. /lugpepenyiiiosanicme ma inmezpoeanicmo
¢ynkuin komnnekcuoi sminnoi. Paou Jlopana.

1. ®ynkmii koMIuiekcHOi 3MiHHOI. ['paHuIls, HEMepepBHICTh Ta AU(EpPEHIIHOBaHICTh DYHKIIIT
KoMIUIeKCHO1 3MiHHOI. YMoBu Komrni-Pimana ([lanam6epa-Eiinepa).

2. 'eomeTpuuHe TIIyMadeHHs apryMEeHTY Ta MOayJIs moxinHoi. KondopmHi BimoOpakeHHs.
3. EnemenTtapni QpyHKIii KOMITJIEKCHOT 3MiHHOI.

4. [aterpoBanicTh PyHKINT KOMILIEKCHOI 3MiHHOI. Dopmyna Korri.

5. [3ompoBaHi Toukw, ix kiaacudikaiis. Psau Jlopana.

6. JIumku Ta ix 3acTocyBaHHS IO OOYHCIICHHS IHTETPATIB.

Po3oin 14. ughepenyianvni pignanns ma cucmemu OupepenyiaibHux pigHsaHb.
IHepemeopenns Jlannaca.

Tema 25. /lugpepenuyianvhi pieHAHHA.

1. Mudepenuianshi piBasaH ([IP) n-ro mopsanky. 3agadya Komri JIP. 'eomeTpuuna inTepnperarris
P 1-ro nopsaxy. Hopmansna cucrema (HC) IP. 3Benenns AP xk HC. 3agaua Komi HC.

2. PiBHSIHHS 3 BIIOKpEMJICHUMHU 3MIHHUMU Ta PIBHSHHS, K1 O HUX 3BOJSATHCS.

3. JliniiiHi audepeHuianbHi piBHIHHSA NEPUIOro MOPAAKY. MeToau iHTerpyrouoro MHOKHUKA Ta
Bapiallii T0BiIbHOI cTanoi. PiBHSAHHS y mOBHUX nudepeHiianax.

4. Jliniiiai qudepeHIianbHi piBHAHHS BUILOrO nopsaaky. Ilpuniun cyneprnosuuii. Jlerepminant
Bponcrkoro. Teopema rnpo po3B’si3ku miHiitHUX []P.

5. JliniiiHi nudepeHmianbHi piBHIHHA 31 cTanmuMmu koediuientamu. PiBusuus Eitnepa. Teopema
npo po3B’s3ku JiHiHUX JIP. Merton Bapiallii qOBITbHUX CTAIINX.

6. JliniiiHi cucteMu nTudepeHIialbHUX PiBHSHb.
7. JliniitHi cuctemu audepeHIlialbHUX PIBHIHB 31 CTATUMU Koe]illieHTaMu.
Tema 26. Ilepemeopennsn Jlannaca.

1. 3o0paxenns Jlamutaca st KyckoBo-HerepepBHOI (GyHKIii. OpuTrHHAN, TMOKAa3HUK POCTY
¢ynkuii. 3HaxomkeHHs 300paxenHs Jlannaca i1 KOCHHYca Ta 3B'30K 3 300paxeHHaM Jlamaca
s cuayca. Oynkiis Xesicaiina. TeopeMa mpo €1uHICTh, HACTIIOK.

2. BnactuBocti 300paxens Jlamnaca (momiOHICTh, JTIHIAHICTD, 3MilleHHS, TU(PEPEHIIHOBaHICTh
300pakeHHS Ta OpHWTiHAJa, IHTErpyBaHHS 300paKEHHsS Ta 3ali3HEeHHs opuriHana). Omeparis
3ropTKu QyHKIIH Ta ii BnacTuBocTi. Popmyna lroamers.

3. 3acTocyBaHHS ONEPAIIHOTO 3UUCICHHS B AU(EpECHITIATPHUX PIBHIHHSX.
Tema 27. Teopia cmiiikocmi.

1. OcHOBHI MOHATTS TeoOpii cTiKoCTi. ['eOMeTpuyYHUIT 3MICT CTIHKOTO PO3B’S3KY.

2. CTifiKicTh JNIHIMHUX cUCTeM JuQepeHIiaTbHIX PiBHSIHb.

3. Teopema JIsmyHOBa Mpo AOCTIHKEHHS Ha CTIHKICTh 3@ IEPIIMM HAOIUKEHHSIM.

4. ®ynukuis JlsmyHoBsa.



3. CTpyKTYypa HABYAJIbHOI U CHUILTiHI
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Kinexicts rogua

Jlenna ¢opma

Ha3Bu po3aimiB i Tem

y TOMY YHCJI

Ycerworo

JI* | m | mab |ivm | cp
1 2 3 4 5 6 7
I cemecTp

Po3aia 1. EnemenTu JiHiliHol ajaredpu.
Tema 1. KommekcHi yncna. 10 2 2 6
TeMa 2. Matpuiii, BU3HAYHUKU Ta CUCTEMH JIIHIMHUX 20 8 4 3 5
PIBHSIHb.
Tema 3. .E.HGMGHTI/I BEKTOPHOI areOpy Ta Teopii JTHIMHIX 29 12 4 9 4
MPOCTOPIB.
Pazom 3a posninom 1 52 22 | 10 5 | 15

Po3ain 2. EslemenTH aHATITHYHOI reoMeTpii.

Tema 4. .A.nre6pa1qH1 JIHIT IEepIIOro MOPSAKY Ha 16 6 4 2 4
IJIOLIMHI 1 B IPOCTOPY.
Tema S. .A.nre6pa'1'qu JiHIT Ipyroro MopsaKy Ha 14 6 9 9 4
IJIOLIMHI 1 B IPOCTOPY.

Pa3om 3a po3aisiom 2 30 12 6 4 8
Po3ain 3. /lesiki eieMeHTH Teopil YMCI0BMX MHOKHH Ta JIOTiku. KoMmniekcHi yncia.
I'pannus, HenmepepBHIiCTH QYHKILIH.

Tema 6. Jlesiki enneMeHTH Teopil YUCIOBUX MHOXKHH Ta 8 5 5 4

JIOTIKH.

Tema 7. I'panurs GyHkIii. 22 10 | 6 6
Tema 8. HenepeprHricTb (hyHKITIL. 12 4 2 6
Pa3om 3a po3aisiom 3 42 16 | 10 16

Po3nin 4. In¢epenuiitioBanicts ¢pynkuii. [loxigni Ta nudepenniagam BUIKMX NOPSAAKIB.
®opmyaa Teinopa. Jocainxenns pyHkuii, rpadiku pyHkuin Ta kpusi, 3a1aHi y

AeKAPTOBii 200 MOJISIPHili cHcTeMaxX KOOPAMHAT.

Tema 9. [ludepeniiioBanictb QPyHKITIT, ii

S ) 14 6 2 6
nudepeHIian i moxiaHa.
Tema 10. TloxiaHi Ta AUdepeHITiaT BUIX TOPSIKIB.

. 14 4 2 8

®dopmymna Teitnopa.
Tema 11. I'padixu GpyHKIIH Ta KPHBI, 3a1aH1 Y 13 4 2 7
JIEKapTOBIN a0 MOJSPHIN CUCTEMaX KOOPAUHAT.

Pazom 3a pozninom 4 41 14 6 21
Ycporo ronuH 3a I cemectp 165 64 | 32 9 | 60
II cemecTp
Po3ain S. HeBu3Havenwuii inrerpaJ.

Tema 12. HeBu3HaueHuii interpai. 25 8 4 4 9
Pazom 3a posninom 5 25 8 4 4 9
Po3zain 6. BuzHaueHmii iHTerpaJs Ta ioro 3acTOCyBaHHs.

Tema 13. BuzHaueHuii iHTerpas Ta Horo 3aCTOCyBaHHsL. 29 12 6 11
Pa3om 3a po3aisiom 6 29 12 6 11
Po3nin 7. HeBJaacHi iHTerpaau Ta YucjiaoBi psau.

Tema 14. HernacHuii inTerpai. 14 4 2 2 6
Tema 15. Yucnosi psiau. 20 8 4 2 6
Pazom 3a posninzom 7 34 12 6 4 | 12

1 2 3 4 5 6 7
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Po3nin 8. dyHknioHaabHi nocaiioBHOCTI, QyHKIiIOHAJIBHI psaau. CTeneHeBi psiau.

Tema 16. fIDyHKuiOHanLHi MOCITIIOBHOCTI Ta PSM. 16 6 4 1 5
CreneHesl psiiu.

Pazom 3a pozainiom 8 16 6 4 1 5

Po3aia 9. Merpuuni npocropu. /lndepenuiajbHe unciaeHdst GyHKIIN KiIbKOX 3MiHHHX.

Tema 17. Metpuunmii npoctip R". Tudeperitanste 26 14 | 4 8
YHCIICHHsI (DYHKIIIA KIJTBKOX 3MIHHHX.

Pazom 3a posnizom 9 26 14 | 4 8

Po3ain 10. Exkcrpemymu pyHkuiii KiJibKOX 3MiHHHX.
Tema 18. ExctpemyMu QyHKIIH KiJTbKOX 3MIHHHX. 15 4 4 7
Pazom 3a pozninom 10 15 4 4 7
Pozain 11. KpaTHi inTerpauau Pimana.

Tema 19. IloagiiiHi iHTErpay. 10 4 2 4
Tema 20. ITotpiiini iHTETpaIIH. 10 4 2 4
Pazom 3a pozminiom 11 20 8 4 8
Yceporo ronuH 3a Il cemecTp 165 64 | 32 9 | 60

III cemecTp

Po3ain 12. KpuBoJiHiiiHi Ta noBepxHesBi inTerpajau. EnemenTu Teopii moJis.

Tema 21. KpuBoniHiiiHi iHTErpay. 14 2 4 8
Tema 22. IloBepxHeBi iHTErpaIH. 20 4 8 8
Tema 23. EnemenTu Teopii mosis. 16 2 4 4 6
Pazom 3a pozninom 12 50 8 16 4 | 22

Pozain 13. ®yukuii koMmiiekcHoi 3MiHHOI. /ludepeHuilioBaHicTh Ta IHTErpOBaHICTh
(pyHkuiii kommiekcHoi 3MinHoi. @opmyaa Komri. Psinu Jlopana.

Tema 24. OyHKIIIT KOMITJIEKCHOT 3MIHHOT.

JlndepeHIiiioBaHiCTh Ta IHTErPOBAHICTh (PYHKITIH 48 10 | 20 18
KoMIuIeKCHOi 3MiHHOi. Psiam Jlopana.
Pazom 3a pozainom 13 48 10 | 20 18

Po3nin 14. lndepenniaapHi piBHAHHSA Ta cHCTeMH TH(epeHialbHUX PiBHAHbD.
IleperBopenns Jlamaca.

Tema 25. [ludepenuianbHi piBHSIHHSL 42 8 16 4 | 14
Tema 26. [leperBopenns Jlamnaca. 18 2 4 12
Tema 27. Teopis cTifKOCTI. 22 4 8 10
Pa3om 3a posninom 14 82 14 | 28 4 | 36
Yceporo ronus 3a Il cemectp 180 32 | 64 8 | 76
Ycvozo 510 |160| 128 26 | 196

¥ 32 YMOBOK) KaPAHTHHY JIEKIilHI 3aHATTS NPOBOAATHCHA IUCTAHIIIHO.



4. Temu ceMiHApPCbKHUX (MPAKTHYHMX, JIAOOPATOPHHUX) 3aHATH
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Ha3Ba Temn

KinbkicTh
TOANH

I cemecTp

KommuexcHi uncaa.

Anrebpaiuna ¢opma KoMIUIeKCHUX yucel. il HaJl KOMIJIEKCHUMHU YHCTIaMH.
'eomeTpuyHa iHTEpHpeTaliss KOMIUIEKCHUX 4YHCeNl. TpUrOHOMETpUYHA Ta
MOKa3HUKOBI (opmu KomriuiekcHoro umcna. @opmynu Eitnepa 1 Myaspa.
Kopiab N-ro crymeHs 3 KOMIUIEKCHOTO uucia. Po3B’s3yBaHHS KBaJpaTHHUX
PiBHSIHB 3 JiCHIMH Koe(Dilli€HTaMH Ta KOMIUIEKCHOIO 3MiHHOIO.

Marpuui, BUSHAYHUKH TA CUCTEMH JIiHIiHUX PiBHSHb.

Matpumi. Jlii 3 wMartpunsamu. [lomiOHI, CcHMETpW4YHI, HECUMETPHUYHI,
opToroHajbHI Ta oOepHeHi MaTpuili. OOYHCICHHS] BU3HAYHUKIB 2-TO Ta 3-TO
nopsakiB. MiHopu, anreOpaiyHi JTOMOBHEHHS, paHT MaTpuii. Po3B’s3yBaHHs
CHCTEM JIiHIHHUX PiBHAHb MaTpu4HUM MetonoMm. [IpaBuno Kpamepa, metoau
l"ayca, XXopnana-I'ayca.

EnemeHnTH BeKTOpPHOI ajire6pu Ta Teopii JiHiliHUX mpocTopiB.

Omnepauii Hag reoMeTpuyHUMH BekTopamu. JlomaBaHHs BekTopiB. J[0OyTOK
BeKkTOpa Ha uucio. JliHiiHI KoMOiHaIii, JiHIiHA 3aJIeKHICTh BEKTOpiB. ba3uc
JiHi#HOTO TIpocTOpy. Po3mip miHiitHOTO TpocTopy. KosnineapHi Ta KoMIutaHapHi
BEKTOPH SK MIPUKJIAH BiIMOBITHO OJJHOBUMIPHOTO Ta JBOBUMIPHOTO JTIHIHHOTO
npoctopy. Poskman BekTopa mo 6a3i. Koopaunatu Bektopa. OpTOHOpMOBaHi
6a3u. Ilpoekmis BekTopa Ha Bich Ta mBIUTOMUHY. CKanspHUN T00YyTOK
BEKTOPiB, BacTuBocTi. EBKIiAiB npoctip. JloBxkuHa (Hopma) BekTopa. Kyt mixk
BEKTOpaMH. YMOBa OpTOrOHAJIBHOCTI JBOX BekTopiB. HepiBuicth Kormm-
Bbynskoscekoro. Ilpoekuii Bextopa. IleperBopenns koopaunaT. Marpuis
nepexony. OproronanbHi TniepeTBopeHHs. OpieHTamis 0a3uciB, opieHTAIis
npoctopy. OpieHToBaHuii 00’€M TPHOX BEKTOPIB, BIIACTUBOCTI, 3amuC B
KoopauHaTtax. BekTopHuWil Ta MimaHwid M00yTOK BEKTOPIB, BIIACTHUBOCTI,
3B'SI30K 3 KOJIIHEAPHICTIO Ta KOMIUTaHApHICTIO. [ToaBiitHMIA BEeKTOpHUH JOOYTOK.
[Monspua, wmwiiHApuYHA Ta cdepudHa cucteMu KoopauHat. Dopmymnu
nepexoay. BriacHi uncnia Ta BEKTOPH MaTpPHUIlh, METOAM iX 3HAXOKEHHS.

Aure0paivHi JIiHil nepmoro nopsiAKy Ha IVIOUIUHI i B pocTOpYy.

[IpsiMa Ha TUTOIIWHI, BCEMOXKJIMBI PIBHSIHHS, B3a€EMHE PO3TALTYBaHHS MPSIMUX.
[Tomin BiApizka B 3aJaHOMy BIJHOIICHHI (BEKTOPHUH Ta KOOpPAWHATHHUI
crnocobn). [Ipsima B mpsIMOKYTHI# cUCTEM1 KOOpJIMHAT, HOpMajbHE PIBHSHHS,
BIJICTaHb BiJl TOYKHU JI0 MPsAMOI, KyT MK mpsMuMu. [lnommna y mpocropi,
BCEMOXJIMBI PpIBHSHHS, B3a€EMHE pO3TallyBaHHS IuiomuH. [lnomuHa B
MPSIMOKYTHIN CHCTEMi KOOpJIMHAT, HOpMabHE PIBHSHHS, BIICTAaHb Bl TOYKH
70 TUIOIIMHH, TIBIOPOCTOPH, KYT MK IuiommHamu. [Ipsma y mpocropi,
BCEMOJKITUBI PIBHSHHS, B3a€MHE PO3TallyBaHHS MPSMUX Y MPOCTOPI, BiICTaHb
BiJl. TOYKH JO MPSAMOi y MPOCTOpi, BiJICTAaHh MiX JBOMa MHMOOIKHUMH
OpSIMUMH. 3HAXOJKEHHSI CHUIBHOTO MNEPHEHAUKYISIpa JIBOX MHUMOOIKHHX
psSIMUX.

Aure0paivHi JiHil 1pyroro nopsiiky Ha IJIOIMHI i B mpocTopy.

Eninc, rinepbosna, mapabona. JlupexTopiajibHa BIaCTUBICTH €JIiIca 1 Tinepoou.
[Monspumii mapametp. PiBHsHHS emimca, TinepOoiu, mapabonu B TOJSPHIA
cucTeMi KOOpAMHAT. 3arajibHe pIBHSAHHA KPHBOI JPYroro IOPSAKY.
Ksanpatuuni dopmu. Marpurs kBagpatndaoi (opmu. JlomatHo Bu3HaAYeHi
KBagpaTtuaHi Gpopmu, kpurepiii CrunbBectpa. [lepeTBOpeHHS piBHSHHS KPUBOT
IIPY TIEPETBOPEHHI KOOPAUHAT. 3BEICHHS 3araIbHOTO PIBHAHHS KPUBOI PYroro
MOPSIIKY 10 KAHOHIYHOTO BUJLY.

Jesiki eJieMeHTH Teopii YMCJI0BUX MHOKHH Ta JIOTiKH.
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Jloriuna cumBomika. Omnepauii HaJ BHCIOBIIOBAaHHSIMHM Ta IiX BJIACTUBOCTI.
Omnepanii Hag MHOXKMHaAMHM Ta ix BiacTuBocTi. OOMEXEHiI 3Bepxy (3HHU3Y)
YHICJIOBI MHOXHHHM Ta X BEPXHI (HIKHI) MEXI.

I'panuus pyHkmii.

IocmimoBHicT. OOMEXEHICTh Ta MOHOTOHHICTH TOCIIMOBHOCTI. [ 'paHurs
nocmioBHOCT. ['panunt  QyHKIii, OOYMCICHHS TpaHWIb, ACHMIITOTHYHE
nopiBHAHHA (QYHKIIH. YacTKOBa, BEpXHS Ta HIKHS rpaHuIl QyHKITI.

HenepepBHicTh QyHKILii.
JlocaikeHHs QyHKIIIHM HAa HEIEPEPBHICTh Ta PIBHOMIPHY HETIEPEPBHICTh

OOuucieHHs MOXiAHUX 1 IudepeHiianiB Mepuoro nopsaaky. I'eomerpuyni
3acTOCyBaHHS TmoOXigHMX. HabOnmmkeHi oO4YMCIEHHA 13 3aCTOCYBaHHIM
mudepentianiB. O0UMCIeHHS MOXiITHUX 00epHEHNX (YHKITIH.

10

Hoxinni Ta nudepennianu Bummx nopsajakis. @opmyna Teilnopa.
OOuucnenHs noxigHUX 1 nudepeHmianiB BUmx nopsaakis. [loxigai GyHKIH,
mo 3amgaHi napamerpuyHo. [IpaBuwno Jlomitans. dPopmyna Teittopa.
JlocmipkeHHst DYHKITIH 32 TOMTOMOTOI0 TTOX1THUX.

11

I'padixu pynkuiii Ta kpuBi, 3a1aHi y gekapToBiii a00 nmosApHiil cucremax
KOOPIUHAT.

[ToOynoBa rpadikiB GpyHKLINA Ta KpUBUX, 110 3aJaHi IBHO Ta B apaMeTpUYHIN
dopMmi y naexapToBiii cucrteMi koopauHat. [loOymoBa rpadikiB QyHKUIA Ta
KPUBUX Y TMOJSIPHINA CUCTEMI KOOPIMHAT.

Pa3om 3a I cemecTp

32

II cemecTp

12

HeBu3znayenuii interpaJ.

[lepBicHa Ta HeBM3HAueHWH i1HTerpan. IHTerpyBaHHsS 3aMiHOIO 3MIHHOI Ta
IHTerpyBaHHsl 4YacTMHaMH. [HTerpyBaHHS panioHanbHUX ¢QYyHKIIH. MeTtoau
IHTETpYBaHHS  IppalioHaJIbHOCTEH.  IHTErpyBaHHS  TPUTOHOMETPUYHHUX

GbyHKIIIH.

13

Buznauenuii iHTerpaJj ta oro 3acTocyBaHHsI.

OOuuncineHHs  BHU3HAYEHWX  IHTeTpamiB. ['eoMeTpwyHi  3acTOCYyBaHHS
BH3HAYEHOTO IHTETpaiia Ta 3acTOCYBaHHs iHTerpasia PiMaHa B MexaHimi Ta
¢bi3uii.

14

Hesaacumii inTerpan.
OO0uuCIeHHs Ta TOCIIHKEHHS Ha 301)KHICTh HEBJIACHUX 1HTETPaiB.

15

Yucsori paam.
HocaimkeHHs Ha 30DKHICTh YWCIIOBUX PSAIB 3 HEBiJ €EMHUMHU UWICHAMH Ta
3HAKO3MIHHHX PSJIIB.

16

DyHKIiOHANBLHI MOCTAiT0BHOCTI Ta psiau. CTeneHeBi psam.

JlocoipKkeHHs Ha TIOTOYKOBY Ta PIBHOMIpHY 301KHICTD ()yHKITIOHATBHHX TTOCITi-
JOBHOCTEH Ta psAiB.. JLOCTIIKEHHS CTENEHEBUX PAJIIB Ta PO3BUHEHHS (DYHKIIH
y pan Teinopa.

17

MeTpuynuii mpocTip R". AudepenuianbHe yucjieHH (QyHKUiA Kiabkox
3MiHHHUX.

KpatHi Ta moBTOpHI TpaHuWIi (YHKIH KUTBKOX 3MiHHUX. HemepepBHICTH
GyHKIH KiTbKOX 3MiHHMX. YacTWHHI TOXiAHI, AUQeEpeHIian, MoXigHa 3a
HamnpsIMKOM, TpajieHT. JloTWYHA IUIONIMHA Ta HOPMalb A0 SIBHO 3a/aHOi
noBepxHi. [loxiaHi Ta nudepeHuiann BUIIUX NOpsAKiB.. JudepeniiroBanus
HESBHO 3aJ]aHUX CKAJSIPHUX Ta BEKTOPHUX (QYHKIINA. 3aMiHa 3MIHHHX Y
TudepeHiaIbHUX BUpa3ax.

18

Excrpemymu pyHkuiii KilbKoX 3MiHHUX.
Hocnimkenns GyHKIH Ha BHYTpimHIA ekcTpemMyM. JlocimkenHs GyHKITiH Ha
YMOBHUH €KCTPEMYM.
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19

Ioagiiini inTerpasu.

OO0uucnenHs NOABIHHUX THTETpaliB 3BEJICHHSM iX J0 HOBTOPHUX Y JE€KaPTOBUX
KOOpJMHATaX Ta MEPEeX0JIOM JI0 MOJNAPHUX KoopAauHaT. OOUYUCIEHHS TUIONI Ta
00’eMiB 3a JOMOMOTOI0 TMOABIMHUX IHTErpaiiB. 3aCTOCYBaHHS MOJBIMHUX
IHTErpaJliB y MeXaHili Ta (i3uili.

20

MoTpiiini inTerpasnm.

OOuncieHHs TOTPIMHUX 1HTETPaJIiB 3BEJICHHSIM iX JI0 TOBTOPHUX Y IEKAPTOBHUX
KOOpJMHATAaX Ta TMEpPexofoM 10 CHepUYHHX Ta HWIHIPUYHAX KOOPAWHAT.
OOuucnenHs 00’eMiB 3a TOTIOMOTOIO TIOTPIMHHMX IHTETpaliB. 3acTOCYBaHHS
NOTPIMHUX IHTErpaliB y MeXaHill Ta (Gi3ui.

Pa3owm 3a II cemecTp

32

III cemecTp

21

Kpusoainiiini interpasm.

OOuncieHHs KPUBOJIHIHHUX 1HTETPANIB MEPIIOTO POIY Ta APYroro poay, ix
3aCTOCYBaHHA y MexaHini Ta ¢izumi. 3B'130K MK KPHBOJIIHIHHMMM 1HTErpanaMu
1 Ta 2-ro poxy. Di3uyHe TIyMauyeHHS KPUBOJIHIMHUX 1HTErpaiiB 2-TO pPOLY.
®opmyna ['pina., Hachmiaku (3HAXOPKEHHS TUIONMH MHOXWH). He3anexHicTh
KPHBOJIIHIMHOTO 1HTerpasa 2-ro poay BiJ myTi iHTerpyBanus. @opmyia ['pina.

22

IloBepxHeBi inTerpanu.
OOuuncieHHs TIOBEPXHEBUX IHTETPANIB TMEPIIOTO Ta JAPYroro pomy, ix
3aCTOCYBaHHS y TeOMeTpii Ta (i3uiIi.

23

EnemenTtu Teopii noJst.

Ckasipui, BexkTopHi monsi. Oneparop ['aminbrona, rpasgiedt. [luBeprexiis,
OUPKYISIiS, pOTOp, MOTIK BEKTOpHOTO mojs. Kpurepii MOTEHIadbHOCTI
BEKTOPHOT'O TOJI Ta KPUTEPid COJNEHO1AAIbHOCTI BEKTOPHOTO MO B 00J1acTi
B TepMiHax ejeMeHTiB Teopii mons. Popmyna Crokca. Popmyna [ayca-
OcTporpascbKoro.

24

Dyukuii KoMIIekcHOi 3MiHHOI. {udepenuiiioBadicTh Ta iHTerpoBaHicTh
ynkuii kommiekcHoi 3minHoi. Psinu Jlopana.

I'panuns, HemepepBHICTH Ta audEpeHIIHOBaHICT, (QYHKIT KOMIUIEKCHOI
smigaOi.  YMoBu  Komri-Pimanma  (JlamamGepa-Eitnepa). I'eomerpuune
TAyMadeHHs apryMeHTy Ta MOJIyJs moxifgHoi. [HTerpoBaHicTh QyHKITI
KOMIUIEKCHOI 3MiHHOI. Popmyna Komri. [301p0BaHi ToukH, X KiIacuQikaris.
Psinu Jlopana. Jlumiku Ta iX 3aCTOCYBaHHS 10 00YHCIICHHS iHTErpaIiB.

20

25

AudepenniajbHi piBHSIHHS.

JudepenuianbHi piBHAHHA 3 BIJOKPEMJICHUMU 3MiHHUMHU Ta PIBHSAHHS, K1 /10
HUX 3BOAATHCA. JIiHIMHI AudepeHIianbHl pIBHAHHS MEPIIOTro Nopsaky. Metoau
IHTETPYIOUOT0 MHOKHUKA Ta Bapiarii JOBUTbHOI cTaynoi. PiBHSHHA y TIOBHHUX
mudepenmianax. JliHidHl nudepeHianbHi PIBHSHHS BHIIOTO TOPSIKY 31
ctarmMu Koedimienramu. PiBHsHHs Eitmepa. Meton Bapiamii TOBUTBHHX
CTaIINX. JliniitHi cucreMn AuQeEpeHIliabHUX PIBHIHD 31  CTaUMHU
Koe(ilieHTaMH.

16

26

[TeperBopenHs Jlamnaca.

SN

27

Teopist CTIHKOCTI.

Pa3zowm 3a III cemecTp

64

Ycbnoro roinH

128




5. 3aBIaHHA 1JI51 CAMOCTiiiHOT po6oTH

Ne . e KinbkicTs
Buau, 3micT camocTiiiHoi podoTHn
3/m TOJAMH
I cemecTp
KoMmmuiekcHi yucia:
BuBuntn nekmii 1, 2, mgokiaaHO po3iOpatu yci HaBeACHI NPHUKIAAA B 2
1 | merogumunomy nociOuuky Hikonenko LI'., Pmwxoro B.C. «KommiekcHi uncnay;
BUKOHATH 3aIllPOIIOHOBAHI aBTOPaMH MPHUKJIAIH JIJIsi CAMOCTIHHOT poOOTH, 2
BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMH MPAKTUYHUX 3aHSTh. 2
MaTtpuui, BUBHAYHMKH TA CUCTEMHU JIiHITHUX PiBHSIHb:
BusunTn nexii 3,4,5, neraapHo po3i0paTH KOHCYJIBTAIIIO JEKTOPA JI0 IIET TEMH 3
2 | BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMHM IPAKTUYHUX 3aHSTh; 2
BUKOHATH 10 1[Il TEOPETUYHIN YaCTHHI IHAUBIAyallbHE TOMaIlHe 3aBaaHHs Nel 3
(KpiM OCTaHHBOT'O IYHKTY II10JI0 BJIACHHUX 3HAYEHb 1 BEKTOPIB MATPUILL).
EjemeHTH BeKTOPHOI aJire0pu Ta Teopii JiHIHHUX MPOCTOPIB:
Buuutnu nekuii 6, 7, 8, 9, 3B8epHyTH 0COOIMBY yBary Ha TeMH, sIKi He BBIHIILIN B
npakTu4Hi 3aHATTA: [loABiiiHMI BekTOpHUIT 100yTOK. [lonsipHa, nmmiHaprUYHA Ta 5
chepuuHa cucteMu KoopauHat. @opmynu nepexoay. BiacHi yncna Ta BEKTOpH
3 | MaTpuilb, METOIU X 3HAXOIKEHHSI.
HeranpHO pO3iOpaTH ycCl 3ampoIrOHOBaHI MPHUKIAAN; BUKOHATH JIOMAITHE 9
3aBJIaHHs 33 BKa3iBKaMH MPaKTUYHHX 3aHSAThH;
BUKOHATH OCTAHHIM TYHKT I1HAMBIAYaJIbHOTO JIOMAIIHHOTO 3aBmaHHS Nel 2
(3HaXO/KCHHSI BJIACHUX 3HAYCHb 1 BEKTOPIB MATPHII).
AuredpaivHi JiHil Nepuoro mopsAKy Ha IVIOIIMHI i B IPOCTOPY:
Buuntn nexuii 10, 11, po3ibpatu netanbHO NPUKIAIN 3 KOHCYIbTALIl JEKTOpa 2
4 |33 L€ TEMOIO; '
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
BUKOHATH TEPIIYy YACTUHY 1HAWBIAYATHHOTO JOMAIIHHOTO 3aBHaHHs No2 11010 9
J1HIM IepuIoro NOpsIKy.
Asre0paidHi JiHII Ipyroro nopsiiKy Ha IJIOIMHI i B MPOCTOPY:
Buuntn nekuii 12, 13, po3iOpaT qeTaabHO NPUKIAIN 3 KOHCYJIBTAII] JIeKTOpa 2
g |33 1i€ro TemMoro; '
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
BUKOHATHU APYTY YaCTUHY 1HAMBIAYaJIbHOTO JOMAITHHOTO 3aBHaHHS Ne2 mio/o 9
KPUBUX JIPYTOr0 MOPSJIKY.
Jlesiki e1leMeHTH TeOpil YMCIT0BUX MHOKUH Ta JIOTIKHU:
6 BuBunmy sexatiro 14, nokmanHo posiopaty yei HaerieH! PUKIIAT B METOIMYHOMY TTOCIOHHIKY 9
Hixornerko L. «/]esiki BCTyIHI IOHSITTS MATEMATIMHOTO JIONKH Ta TEOPii MHOKUHD;
BUKOHATH 3aITPOIIOHOBaHI aBTOPOM MPUKIIAJN JJIs1 CAMOCTIHHOT poOOTH. 2
I'panuus pyHKuii:
BuBuutu nexuii 16, 17, 18, 19, pozibpatu aetanbHO NMPUKIAANA 3 KOHCYIbTAIIIT 5
7 | mexTopa 3a 1€ TeMOIO;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
MirOTYBaTUCS 10 BUKOHAHHS 3aBJIlaHb CAMOCTIHHOI poOOTH 32 Ii€10 TEMOIO. 2
HenepepBHicTh QpyHKUii:
BuBuntu nekmito 20, po3iOpatu JeTaIbHO MPUKIIAAH 3 KOHCYIIbTAIlT JIEKTOpa 3a 2
8 | i€ TeMoIo;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHYHOTO 3aHSTTS; 2
MITOTYBATHCS 10 BUKOHAHHSI 3aBJIaHb CAMOCTIHHOT POOOTH 3a II€I0 TEMOIO. 2
JndepenniiioBanicty dyHkuii, ii Audepeniai i moxiaxa:
9 BB iexiro 21, posiOparvi IeTaibHO rqamma,zumxomwmmd’i JIEKTOPA 32 LEI0 TEMOIO, 2
BUKOHATH JIOMAIITHE 3aBIaHHS 32 BKa3iBKaMH TNPAKTUYHOT'O 3aHATTS; 2
MiATOTYBATHUCS 10 BAKOHAHHSA 3aBJIaHbh KOHTPOJIEHOT pOOOTH 32 II€I0 TEMOIO. 2
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Buam, 3mict camocTiiinoi podoTH

KinbpkicTh
TOANH

10

Ioxiaui Ta nudepenuiagn Bumux nopsakis. ®opmyaa Teiisiopa:

BuBuntn nekmii 22, 23, po3ibpaTu mpuKIaad 3 KOHCYJbTAIiil JIEKTOpa 3a IIi
TEMOIO;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMMPAKTUYHOTI'O 3aHATTH;

MITOTYBATHCS 0 BUKOHAHHS 3aBJaHb KOHTPOJIbHOT POOOTH 3a ITI€I0 TEMOIO.

11

I'padixm ¢Ppynkuiii Ta kpusi, 3a7aHi y JekapToBiii 200 MOJAPHIA cucTeMax
KOOP/IMHAT:

Busunma sexarii 25, 26, 27, nokiamHo po3iOpary yci HaBelieH! TPHUKIAI B METOIMUHOMY
niocionnky Ceprroka I"I'L, Prokero B.C., Hikoneriko LT, «{ 1oOy71oBa IIOCKux KpUBHIX,

BUKOHATH 3aITPOIIOHOBAHI aBTOPaMU MPUKJIAIH JJIsi CAMOCTIHHOT poOOTH;

BHKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATE.

Pa3om 3a I cemecTp

69

II cemecTp

12

HeBu3Hnauyenmii inTerpas:

JoxamHo posiOpary yci HaBeZeHI TIPUKIIAM B METOIMUHOMY TociOHMKY Makapoa O.A.,
Hixornerko L. «HeBusHaueHwi HTerparny, BABIUTH Jiekii 1,2,3;

po3i0paTu AeTAJbHO MPHUKJIAJAN 3 KOHCYJbTaIlll JIGKTOpa 32 €10 TEMOIO;

BHUKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

BUKOHATH TIO I1il TEOPETUYHIN YacTUHI IHAUBIAYyaJIbHE TOMANIHE 3aBaaHHs Nel.

AN W

13

BusHaveHwuii iHTerpaJj Ta iioro 3aCToOCyBaHHSI:

BuBuutH nexuii 4, 5, 6, 7, 8, 9;

po3i0patu AeTanbHO MPUKIAAM 3 KOHCYJBTAIII] JIEKTOpa 3a Li€I0 TEMOIO;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYHUX 3aHATH,

MIATOTYBAaTUCA JIO0 CaMOCTIHHOI poOOOTHM IIOJO0 3aCTOCYBAaHHS BHU3HAYCHHUX
IHTErpaiB.

N ([ WINPB>

14

HesnacHmii inTerpaJ:

BuBuntn nexmii 10, 11; po3ibpatu mpukinaau 3 KOHCYJbTAIil JIEKTOpa 3a Iii
TEMOIO;

BUKOHAaTHU AOMAIIIHE 3aBJaHHA 3a BKa3iBKaMH IMMPAKTUYHOT'O 3aHATTS;

BUKOHATH TI0 11 TEOPETUYHINA YaCTUHI 1HIUBITyalbHE JOMAIIHE 3aBaaHHsI No2
(dactuHa | MO HEBU3HAYEHUM IHTETpaAJIaM).

15

Yucaosi paau:

BuBuntn nexmii 13, 14; po3ibpatu mpukiaau 3 KOHCYJBTAIil JIEKTOpa 3a Iii
TEMOIO;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMMPAKTUYHOT'O 3aHATTS;

BUKOHATH TI0 11 TEOPETUYHINA YaCTHHI 1HIUBIAyabHE JTOMAIIHE 3aBaaHHsI No2
(dacTuHa 2 TIO YHCIIOBUM psJiaM).

16

DyHKIIOHAJBHI N0CJIiTI0BHOCTI Ta psigu. CTeneHeBi psaau:

BuBuntn nexmii 15,16,17; po3iOpatu mpukiagyd 3 KOHCYJbTallli JIGKTOpa 3a
TEMOIO;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYIHOT'O 3aHATTS;

BUKOHATH TI0 11 TEOPETUYHINA YaCTUHI 1HIUBINyalbHE JTOMAIIHE 3aBaaHHsa No2
(dacTrHA 3 TIO CTETICHEBUM DsiiaM).

17

Metpuunnii npoctip R". {udepenuianbue ynciaeHHs QyHKIiH KiTbKoX
3MiHHHUX:

BuBuntn nexuii 18, 19, 20, 21;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH MMPAKTUYHOTI'O 3aHATTH;

po3i0patu AeTanbHO MPHUKIAAM 3 KOHCYJBTAIII] JIEKTOpa 3a Li€I0 TEMOIO;
TTOTYBATHCS JI0 BUKOHAHHSI 3aBJIaHb KOHTPOITBHOI POOOTH 32 11i€r0 TeMorO (1 YacTvna).

NIINININ

18

Excrpemymu pyHKIil KiJIbKOX 3MIHHHX:

BuBuntu nexuiro 22;
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. e KinbkicTs
Buam, 3mict camocTiiinoi podoTH
TOJAUH
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
po3i0paTu AeTAIbHO MPHUKJIAJAN 3 KOHCYJbTaIlll JIGKTOpa 32 II€I0 TEMOIO; 2
MirOTYBaTUCS 10 BUKOHAHHS 3aBJJaHb KOHTPOJILHOI poOOTH 32 1i€0 TeMO (2 4. 1
oagiiiHi iHTerpaJm:

19 BuBuntH nexiiro 25; . 1
BHUKOHATH JIOMAIIIHE 3aBJIJaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
po3ibpatu AeTanbHO MPHUKJIAAH 3 KOHCYNbTAI] JIGKTOpA 3a LI€I0 TEMOIO. 1
IloTpiiiHi iHTerpaau:

20 BuBuntH nexiiro 26; . 1
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
po3i0paTu AeTATbHO MPHUKJIAAN 3 KOHCYJIbTAIll] JIGKTOpA 32 i€ TEMOIO. 1
Pa3owm 3a II cemecTp 69

II1 cemecTp
KpusoJiniiiHi inTerpaJuamn:
BuBuntH nexiio 1; 2

21 | po3iOpatu JeTambHO MNPHUKIATM KOHCYJBTAIIHOI pOOOTH JIEKTOpa IIOJO
KPHUBOJIHIMHUX 1HTETrpaiB,

BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMH MPAKTUYHUX 3aHSTh. 4
IloBepxHeBi iHTEerpa/u:
Buuntu nexuii 2, 3; 2

22 | BUKOHATH JOMAIITHE 3aBJIaHHS 32 BKa31BKAMH TNPAKTHYHUX 3aHSTh; 4
po3iOpaTu neTambHO TPUKIAAA KOHCYJIBTAIIHHOT pOOOTH JIEKTOpa MI0J0
IIOBEPXHEBUX IHTETPATIiB.

EnemenTn Teopii noJisi:
BuBuntH nexiiio 4; 2

93 | BUKOHATH JIOMAIIHE 3aBIAHHA 32 BKa3iBKaMH NPAKTHYHOIO 3AHATTS,; 2
po3ibpatu JeTaqbHO TNPHUKIATM KOHCYJIbTAIIiHOI poOOTHM JIEKTOpa IOJO 2
KPUBOJIIHIMHUX IHTETPAJIiB;

BUKOHATH 1HAWBIAyaJlbHE JOMAaIIHE 3aBaaHHs Nel. 4
@yHKUil KOMILUIEKCHOI 3MiHHOI. /IudepeHuiiioBaHicTh Ta iHTerpoBaHiCTH
¢ynkuii kommiekcHoi 3MinHoi. Psiqu Jlopana:

24 BuBunty nekuii 5, 6, 7, 8, 9; . 8
BHKOHATH JIOMAIITHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHUX 3aHSTH; 2
po3i0paTu AeTaJbHO MPHUKJIAJN 3 KOHCYJIbTaIll JISKTOpa, 2
HiArOTYBATHUCS 10 KOHTPOJIbHOT pOOOTH. 6
JAudepennianbHi piBHAHHA:

BuBunth nexmii 10, 11, 12, 13, 14; 8

25 | BUKOHATH JIOMAIIIHE 3aBJaHHs 3@ BKa31BKAMU MPAKTUYHUX 3aHSTh; 4
po3ibpatu AeTanbHO MPHUKIAAM 3 KOHCYNbTAIII] JIEKTOpa, 2
BHUKOHATH 1HAMBIAyallbHE 3aBaHHs 111070 /I[P meprioro nmopsaky; 4
IleperBopenns Jlanuaca:

BuBuntu nexuiro 15; 2

26 | BUKOHATH JOMAIIIHE 3aBJaHHS 32 BKA3iBKAMU NPAKTUYHUX 3aHATH; 2
po3i0paTu AeTaJbHO MPHUKJIAJAN 3 KOHCYJbTaIll JIEKTOpa, 2
MITOTYBATUCS 10 KOHTPOJIBHOT pOOOTH 100 JIHIWHUX PIBHSHB T CHCTEM. 6
Teopis criiikocTi:

97 BuBuutH nexuiro 16, 17; . 4
BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IMPAKTUYHUX 3aHSTh; 4
po3i0patu AeTaNbHO NPHUKJIAAH 3 KOHCYNbTAIli1 JIGKTOpA. 2
Pa3om 3a III cemecTp 84
Ycboro roqM 222
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6. InauBinyajabHi 3aB1aHHA

| cemecTp

1. Enementu minifinoi anredpu (po3min 1) — 12 roa. (10 GaiiB)

2. Amnanituuna reometpist (po3ain 2) — 12 rog. (20 GauiB)
Il cemecTp
3. Hesusnauenuii interpain (po3aun 5) — 12 rog. (15 6anis)

4. Ywucnosi psiau (po3ain 7) — 12 rox. (15 GaiB)
11l cemecTp

5. KpuBouminiitai Ta moBepxHeBi interpanu. Enementu teopii mois (po3ain 12) — 12 roa. (15
OauiB)

6. Jdudepenmianphi piBusauas (po3ain 14) — 12 roa. (15 6ai)

7. MeToau HABYAHHSA

Ha mocsirHeHHSsI OCBITHIX LUJIEH CIPSIMOBaHI Taki METOJM HABYAHHS CTYICHTIB:

— npakmuyni (BUKOPUCTOBYIOTh JJISA TMi3HAHHSA MJIHCHOCTI, (OpMyBaHHS HaBHYOK 1 BMiHb,
noryinbseHHs 3Hanb. [lig yac iX 3acTOCyBaHHS BUKOPHCTOBYIOTHCS TaKi MPUMOMHM: TUIaHYBaHHS
BUKOHAHHS 3aBJIaHHs, IIOCTAHOBKA 3aBIaHHS, OIEpPAaTHBHE CTUMYJIOBAaHHS, KOHTPOIb 1
peryoBaHHs, aHali3 pe3yabTaTiB, BU3HAYEHHS MPUYNH HEJOJIKIB);

— nosAcH08aNbHe-InlocmpamueHuli (BUKOPUCTOBYIOTh JUIS BHKJIAQJaHHSA I 3aCBOEHHS HOBOTO
HaBYAIBHOTO MaTepiany, (pakTiB, MiJX0/iB, OLIHOK, BUCHOBKIB TOIIO);

— penpooykmuenuil (1711 3aCTOCYBaHHSI CTYJCHTAaMH BUBYCHOT'O HAa OCHOBI 3pa3ka abo mpaBuia,
QITOPUTMY, IO BiJNOBIJAE IHCTPYKIISIM, TPAaBUJIaM, B aHAJIOTIYHUX O TPEACTABICHOTO 3pa3Kka
CUTYyaIlisX);

SIK mpaBUIIO JIEKLiHHI Ta MIPAKTHYHI 3aHATTS IPOBOAATHCS ayIUTOpHO. B ymoBax mii
KapaHTUHY 3aHATTS TPOBOAATHCS BiAMOBIMHO 10 Haka3y pekropa XapkiBCbKOTO HaIlIOHAJIBHOTO
yHiBepcutety iMeH1 B.H. Kapaszina (aynutopHo abo aucraHIiiiHo 3a gormomoroto miathopm Google

Meet abo Zoom).
8. MeToau KOHTPOJIIO
[TpoTsiroM BUBYEHHS KYpCy BHIIOT MATEMAaTUKH BUKOPUCTOBYFOTHCSI HACTYITHI BUIM KOHTPOJIO:

1. BxigHu#i (KOHTpOJBHA poOOTa Ha MoYaTKy I cemecTpy);

2. TIOTOYHHMIA CEeMECTPOBHH (KOHTPOJIBHI Ta CaMOCTIiiHI poOOTH, 1HAWBIAYyalbHI HaBYAIbHI
3aBJIaHHS IPOTATOM KOKHOTO CEMECTPY);

3. MJICYMKOBUN CEMECTPOBUH (€K3aMeH Y KO)KHOMY CeMEeCTpi).

CTyaeHT JOIMyCKaeThCs 10 CEMECTPOBOTO IT1ICYMKOBOTO KOHTPOJIIO (€K3aMEeHY) JIMIIE Y pa3i
MO3UTUBHOTO OIliHIOBaHHS (HEe HUXk4Ye E) yciX CKIaOBUX YaCTHH YCiX MOJYJIB MOTOYHOTO
ceMecTpy (3a BUHATKOM PEKTOPCHKOI KOHTPOJIBHOI pOOOTH).

CymapHa OIliHKa 32 BUBUCHHSI TUCIUIUTIHA Y TIOTOYHOMY CEMECTPi pO3paxoOBY€EThCS K CyMa
MOAYJIBHUX OITIHOK Ta OamiB OTpUMaHUX 3a pe3yibTaTaMH IIJCYMKOBOTO CEMECTPOBOTO
KOHTPOJTIO (€K3aMeHYy).
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9. Cxema HapaxyBaHH# 0ajiB

I cemecTp
[ToTounuii KOHTPOIB, CAMOCTiIiHa poOOTa, iIHANBIAYaNbHI 3aBIAHHS
Pozmin 1 Posznin 2 Po3min 3 Po3nin 4 H =
KonTponasHa = = g
<
pobora, > K < Cyma
T4 g Pazom )
T1...T3 TS5 T6...T8 | T9...T1l | mepenbadyeHa 5 = o5
HaBYaJIbHUM o
TUIAHOM -
20 40 60 40 100
T1,T2 ... — TeMu pO3aiTiB.
II cemecTp
[ToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, iIHANBIAYaNbHI 3aBIAHHS
(5]
E =
Konrponbna & = g
T14 T19 oboTa. > I S Cyma
T12 | TI3 Ti6 | T17 | T18 poboTa, 28 | Pasom 3 y
T15 T20 | mepenbaueHa 5 2 s
HaBYAJIbHUM E i
TJIAHOM —
20 40 60 40 100
T12, T13 ... — TeMH PO3ILTIB.
III cemecTp
[ToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, IHANBIAYaNbHI 3aBIAHHS
Po3uin 12 Po3min 13 Po3nin 14 B =
KonTposabna = = g
<
poborta, >z Pazon s Cyma
T21...T23 T24 T25...T27 nepeadaveHa ';;d g Lrhj
HaBYAJIbHUM =0
NJIAHOM —
20 40 60 40 100
T21, T22 ... — TeMU PO3ILTIB.
9. Kpurepii ouiHiOBaHHSI HABYAJIbLHUX I0CSITHEHD
Orinka OuwiHKa 32 HAI[iOHAJIBHOIO IIKAJIO0
B Oanax
Oninka || INosicuenns
TeopeTHuHMiA 3MICT KypCy OCBOEHHH LIJIKOM, HEOOX1IHI MPaKTHYHI HABUYKU poOOTH 3
90-100!| Bizminmo |[OCBOEHHM MarepianoM copMoBaHi, BCi HaBUalIbHI 3aBAaHHA, Ki NepegdaueHi Iporpamoro
a HaBYaHHS BUKOHAHI B IOBHOMY 00cCs3i, BiMiHHA poO0Ta 6€3 MOMHUIIOK a0 3 OHIEI0
HE3HAYHOIO TTOMIUJIKOIO.
TeopeTHuHMiA 3MICT KypCy OCBOEHHH LIJIKOM, MPAKTHYHI HABUYKKA POOOTH 3 OCBOEHUM
MaTepialoM B OCHOBHOMY c(hopMOBaHi, BCi HaBUaJIbHI 3aBAaHHs, sIKi nepegdaueHi IporpaMmoro
70 -89 Hobpe HaBYaHHS BUKOHAHI, IKICTh BUKOHAHHS 5KOJHOTO 3 HUX HE OL[IHEHO MiHIMAJILHUM YHUCIOM
0aJiB, NesiKi BUJM 3aBJJaHb BUKOHAHI 3 IOMMJIKAMH, po00Ta 3 IeKiIbKOMa He3HAaUHUMHU
MOMMJIKaMH, a00 3 OAHIEI0 — ABOMA 3HAYHUMU TOMUJIKAMH.
TeopeTHuHMii 3MICT KypCy OCBOEHHH HE TIOBHICTIO, alie MPOTajJMHU HE HOCATh iCTOTHOTO
50 -69 || 3azosimsmo |[FEPAKTEPY HEeOoOXi/HI NpaKTUYHI HABUUKU POOOTU 3 OCBOEHUM MAaTePiaJoM B OCHOBHOMY
A chopMoBaHi, OUIBIIICTH MepeadadueHUX MPOrPaMOI0 HABYaHHS HABYAIIbHUX 3aB/IaHb BUKOHAHO,
NesIKi 3 BAKOHAHUX 3aBJaHb, MiCTATh IOMIJIKH, pOOOTa 3 TPhOMa 3HAYHHMU MTOMHUIIKAMH.
TeopeTuuHHil 3MiCT KypCcy HE OCBOEHO, HEOOX1IHI IPaKTUYHI HABUUKU POOOTH He chOPMOBaHi,
. BCl BUKOHAHI HaBYaJIbHI 3aBJaHHS MICTATh IPyOi MOMMIIKH, JI0JJaTKOBA CaMOCTIiHHa po0OOoTa Ha,
1-49 ||He3anoBinsHO . A Py sronar] p A
MarepiajloM Kypcy He IPHBEAE 10 3HAYMMOTO MiABHIIEHHS SIKOCTI BUKOHAHHS HaBYaJIbHUX
3aBJaHb, po0OTa, 1110 NOTPedye NOBHOI NEPEePOOKU
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I cemecTp
[Ikana ouiHrOBaHHS B 06allaX 3aCBOEHHS CKJIAJI0BUX YAaCTHH HaBUAIHHOT'O MaTepiamy
MIPU TOTOYHOMY Ta MiJCYMKOBOMY CEMECTPOBOMY KOHTPOJI 3HaHb Y I cemecTpi

1. Inousioyanvue nasuanvhne 3a60anna  “EjemenTn JiHiitHoi anreopu ” (cTpok

OTPUMAaHHS 3aBJIaHHS CTYJCHTaMHU POOOTH — S5-I THK/A€Hb, CTPOK BUKOHAHHS — | THXK/IEHb,
10 6auaiB, K110 BCEe MPABWIHHO T4 BUKOHAHO B CTPOK):

10 GauiB, SIKII0 BCE MPABHIILHO 1 BAKOHAHO B CTPOK,

8 OauiB, AKIIO BCE MPABUIIBHO, aJie 13 3aITi3HEHHSM Ha THKICHb,

6 GautiB, SIKIIIO BCE MIPABUIILHO, aJIe 13 3aIi3HEHHSM Ha 2 THXKHI,

4 GariB, SIKIIO BCE MPABUIIBHO, AJI€ 13 3ai3HEHHSIM Ha 3 THKHI,

2 0Oana, K10 BCE MPAaBUIILHO, aJI€ 13 3aIli3HEHHSM Ha 4 THOKHI 1 O1IbIIe.

2. Inousioyanvhe nasuanvne 3agoanns “EneMeHTH aHATITHYHOI reomeTpii ” (cTpok
OTPUMAaHHS CTYACHTaMU poOOoTH — 12-if TH:KAEHb, CTPOK BUKOHaHHA — | TmwkaeHsb, 20
0aJtiB, SIKITO BCE MPABHJIBHO Ta BUKOHAHO B CTPOK):

20 GautiB, SIKIIO BCE MPABIILHO 1 BAKOHAHO B CTPOK,

18 GauiB, K10 BCE MPABWIILHO, aJie 13 3aIli3HEHHIM Ha THKICHb,

16 GauiB, SIKIIO BCE MPABIIIBHO, AJI€ 13 3aIi3HEHHIM Ha 2 THKHI,

14 GaniB, K0 BCE MPABWIILHO, aJie 13 3aIli3HEHHIM Ha 3 THKHI,

12 GaniB, KO BCEe MPABUIIBHO, ajie 13 3aMi3HEHHSAM Ha 4 THXKHI 1 OljIbIIe.

3. Camocminina poooma ““ I panuys ma nenepepenicme pynkuyii ” (CTpox Hanucanus — 17-i
THKIEHB, 10 6aiB, SKII0 yCi 5 3aBIaHb NPAaBUILHO BHKOHAHO):

3a KOJKHE 3aBJaHHS MacMO

2 Oanu, SAKIIO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHJIKH,

1 Gau1, SIKI10 3aBAAaHHS BUKOHYETHCS Y IPABUILHOMY HAIpPsIMKY, ajle 3 ISIKUMH HE3HAYHUMHU
ITOMUJIKAMH.

4. Konmponavna poooma “JIndepenniiioBanicTs pyHkuiin” (ctpok HanmucaHHs — 22-i THIK-
aensb, 20 6auiB, SKIIO yci 5 3aBIaHb NPaBUILHO BUKOHAHO):

3a KOJKHE 3aBJaHHS Ma€MO

4 Ganu, SIKIIO 3aBJIaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

3 Oaiu, AKIIO 3aBAAHHS BUKOHAHO 3 | HE3HAYHOIO IIOMHIIKOIO,

2 Oayy, SAKIIO 3aBAAaHHSI BUKOHAHO HE OUIBII HIXK 3 2 He3HAYHUMH ITOMUJIKAMU,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MIPABIIILHOMY HANPSMKY, ajie 3 JeSIKUMH He3HAYHUMU
ITOMUJIKAMH.

Ex3amen (40 6aniB, sikuio yci 4 3aBJaHHs NMPAaBWILHO BHUKOHAHI): 32 KOXHE 3aBJIaHHS
Maemo 10 GartiB, SKIO 3aBAaHHS BUKOHAHO 0€3 ITOMWJIOK Ta Y TTIOBHOMY 00’ €Mi.

II cemecTp

[IIxama oriHrOBaHHS B 0ajlaX 3aCBOEHHS CKJIAJJOBUX YaCTHH HABUAJIHLHOTO MaTepiary
IpY IOTOYHOMY Ta IMiJJICYMKOBOMY CEMECTPOBOMY KOHTpOJIi 3HaHb Yy Il cemecTpi

CxkJ1a0Bi 4acTHHM MOAYJIbHOT0 KOHTpOJI0 y Il cemectpi:

1. Inousidyanvne naguanvne 3a60anns “Metoan od0uncaeHHs iHTerpaais” (15 6auis):
1 yacTtuna “MeToaH 00UNCIEHHS HEBU3HAYEHHUX iIHTErpatiB” (CTPOK OTpPHMAaHHS 3aBJIaHHS
CTYACHTaMH — 2-W TH:KA€Hb, CTPOK BUKOHAaHHS — | TmwxkaeHb, 10 6adiB, skmio yci 10 3aBmanb
MPaBUIILHO BHUKOHAHO):
32 KOJKHE 3aB/IaHHS Ma€MO
1 Oay, AKII0 3aBIaHHsA BUKOHAHO 0€3 €UMHOI ITIOMUJIKH,
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0,5 GauiB, AKIIO 3aBIaHHST BUKOHYETHCS Y TIPABUIIBHOMY HAIIPSIMKY, aji€ 3 JICIKUMHU HE3HAUHUMHU
MOMUJTKAMH.

2 yacTuHa “MeToau 00YHCIEHHSI BUZHAYEHHX iHTEerpajiiB” (CTpOK OTpHMaHHS 3aBIaHHS
CTYACHTaMH — 5-ii TH:KIeHb, CTPOK BUKOHAHHS — | TIDKIEHB, S 0aJiB, SIKIIO 2 3aBIaHHS
MPaBUIILHO BHUKOHAHO):
3a TepiIie 3aBJaHHs MaeMO
2 Oany, SAKIIO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHMJIKH,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MIPABIIILHOMY HANPSMKY, ajie 3 JeSIKUMH He3HAYHUMU
MOMUJIKAMH,

3a pyre 3aBIaHHSI MaEMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHMJIKH,

2 Ganu, SIKIIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHO MMOMMIIKOIO,

1 6an, AKI10 3aBJJaHHS BUKOHYETHCS Y MPABHJILHOMY HaIPSMKY, ajle 3 JesIKUMH He3HaYHUMU
TIOMUJIKAMH,

IIPU IIbOMY 32 3aI1i3HEHHS Ha KO)KHUH THXK/IEHb paxyeMo MiHyC 2 Oau.

2. Camocmiiina poooma ““ 3acTocyBaHHs BU3HAYEHUX iHTerpaiiB” (cTpok HamucaHHs — 9-i
THKIEHB, 15 6aiB, K10 yCi 5 3aBIaHb NPAaBHIILHO BHKOHAHO):

3a KOJKHE 3aBJJaHHS MacMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUJIKOIO,

1 Ga, KO0 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAIPSMKOM, aJie 3 JISIKMMHU TTOMUJIKAMH.

3. Inousioyansne nasuanvhe 3asdanns “ HeBiaacHi inTerpasm Ta 4ucjaoBi psam” (CTpok
OTpPUMAHHS 3aBIAaHHS CTyACHTaMH — 13- THIKIEeHb, CTPOK BUKOHaHHS — | TwxaeHb, 15
0auiB, sIKII0 yci 5 3aBaHb MPaBUIBHO BHUKOHAHO):
3a KOJKHE 3aBJJaHHS MacMO
3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHMJIKH,

2 0aim, SKIIO 3aBJaHHS BUKOHAHO 3 HE3HAYHOIO IIOMHUJIKOIO,
1 Gau, sIK1IT0 3aBJIaHHST BUKOHYETHCS 32 MMPABUJIBHUM HAIIPSIMKOM, aJie€ 3 ISIKUMH ITOMHUJIKAMH,

MIPH IILOMY 3 3aIi3HEHHS Ha KOXXHUN THXKICHb paxyeMO MIHYC 2 Oaiu.

4. Konmponsvna poooma “Excrpemymu GyHKIil KijbKoX 3MiHHUX (CTpOK HanucaHHs — 19-i
THKAEeHb, 15 6amiB, sikio yci 3 3aBIaHHS NPaBHIBHO BHKOHAHO):

3a KOYKHE 3aBJIaHHS MaEMO

5 OaiB, SIKILO 3aBIaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

4 Ganu, SKINO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHJIKOIO,

3 Oanm, SKIIO 3aBIaHHS BHUKOHYETHCS 3a TPABWIBHUM HAMPSIMKOM, aje 3 2 HE3HAYHUMH
TIOMUJTKAMH,

2 Oanm, SKIIO 3aBJaHHS BHUKOHYETHCS 332 TPABWIBHUM HAMPSIMKOM, aje 3 3 HE3HAYHUMH
TIOMUJTKAMH,

1 Gau1, K110 3aBIaHHS BUKOHYETHCS 32 MPABUIBHUM HAIPSMKOM, ajie 3 4 Ta OUIbII TOMUIKAMHU.

Ex3amen (40 6aiB, AKuIo yci 4 3aBAaHHS NPAaBWIbHO BUKOHAHI):

3a KOXHe 3aBaHHs MaeMo 10 GaiB, SIKIIO 3aBIaHHS BUKOHAHO 0€3 TTOMHJIOK Ta Y TOBHOMY
00’emi.
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III cemecTp

[IIkana ouiHrOBaHHS B 06allaX 3aCBOEHHS CKJIAJI0BUX YACTHH HaBUAIHHOT'O MaTepiamy
MIPU TOTOYHOMY Ta MiJICYMKOBOMY CEMECTPOBOMY KOHTPOJI1 3HaHb Y I cemecTpi

1. Camocmiiina po6oma “KpartHi interpasn’ (CTpoK HanmucaHHs — 5-il TH:KIeHb, 15 0aiB, sKio
yci 5 3aBraHb MPaBUIBHO BHKOHAHO):

3a KOKHE 3aBIaHHSI MacMO

3 Oanu, AKIIO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUJIKOIO,

1 Ga, KO0 3aBJaHHS BUKOHYETHCS 33 IPABUJIBHUM HAIPSMKOM, aJie 3 JISIKHMMHU TTOMUJIKAMH.

2. Inousioyanvne nasuanwvhne 3aeédanna “ KpusoJiniiini Ta moBepxHi interpaau. EnemenTn
Teopii mossi” (CTPOK OTpHMaHHS 3aBAaHHA CTyAeHTaMH — 10-i THKIeHb,  CTPOK BUKOHAHHSI
— 1 Tk aens, 15 6adiB, sKimo yci 3 3aBIaHHS MPaBUIBHO BHKOHAHO):
3a 1 Ta 2 3aBmaHHsI MacMO
110 6 OaiB, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

5 OatiB, SKIO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHJIKOIO,
4 Ganu, SIKIIO 3aBJIaHHS BUKOHYETHCS Y MPABIIILHOMY HAIIPSIMKY, aJle 3 OHIE€I0 TTOMUIIKOIO,
3 Oanu, SKIIO 3aBJaHHS BUKOHYETHCS 3a MPABWIBHUM HAIMPSIMKOM, aje 3 2 HEe3HAYHUMH

MOMUJTKaMH,

2 Oanu, SKIIO 3aBJaHHS BHUKOHYETHCS 3a MPABWIBHUM HAINPSIMKOM, aje 3 3 HEe3HaYHUMH

MOMUJTKaMH,

1 Gau, sIK1IT0 3aBIaHHST BUKOHYETHCS 32 MPABUIIBHUM HAIIPSIMKOM, ajie 3 4 Ta OLIbIIT TOMIJIKAMH.

3a 3 3aBIaHHI MaEMO

1o 3 Oaw, KO0 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMHJIKH,

o 2 0ay, KO 3aBAaHHI BUKOHAHO HE OUIBII HiXK 3 OJHICI0 HE3HAYHOIO IOMUIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS Y TIPABIIILHOMY HANPSMKY, aje 3 TOMUIIKAMH,

IIPU IIbOMY 32 3aI1I3HEHHS Ha KO)KHUHM THXK/IEHb paxyeMo MiHyC 2 Oau.

3. Konmponvna poooma ““ KomiiiekcHuii anaiz” (cTpok Hanucans — 17-if Tuknens, 15
0autiB, SIKIIIO yCi 5 3aBIaHb MPAaBHUIILHO BHKOHAHO):

3a KOXKHE 3aBIaHHS MaeEMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 OaJy, SIKIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHOIO ITOMHIIKOIO,

1 6an, AKII0 3aBJaHHS BUKOHYETHCS 33 PAaBUIHLHUM HAMPSIMKOM, aJie 3 IeIKUMU TTOMUJIKaMU.

4. Inougioyanvhe nasuanvhe 3agoanus “ JlndepenuiajibHi piBHAHHS (CTPOK BUKOHAHHS —
28- TmxkaeHsb, 15 6auiB, sikiio yci 3 3aBIaHb MPaBUIIBHO BHKOHAHO):
3a KOYKHE 3aB/IaHHS MaEMO
3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,
2 Oany, KO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMUJIKOIO,
1 6an, SKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIBHUM HAMPSIMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

IIPU IIbOMY 32 3aI1i3HEHHS Ha KO)KHUH THX/IEHb paxyeMo MiHyC 2 Oau.
Ex3amen (40 6aJiB, AKuIo yci 4 3aBIaHHS NPAaBWIbHO BUKOHAHI):

3a KOXHe 3aBaaHHA Maemo 10 OGamiB, sIKIO 3aBIaHHS BUKOHAHO O€3 MOMHUJIOK Ta Yy TIOBHOMY
00’emi.
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HIxana oniHIOBAHHSA

. . . Omiaka
Cyma 6auiB 3a BC1 BUIU HABYAIBHOI : " . "
. : JUTSL YOTHPUPIBHEBOT JUTSI TBOPIBHEBOT
JUSUTBHOCTI IPOTSITOM CEMECTPY . .
IIKAJTU OI[iHIOBAHHSI IIKAJIU OI[iHIOBaHHSI
90 - 100 BiJIMIHHO

70-89 no0pe 3apaxoBaHO
50-69 3a0BLJIBHO
1-49 HE3aJIOBUIHHO HE 3apaxOBaHO

10. PexoMeHna0oBaHa JiiTepaTypa
OcHoBHa JliTepaTypa

1. Tpim .M. OcHoBu Bumoi MaremaTuku. HaBuanbamii nociOHuk.— JIbBiB. BumaBHrUMii IEeHTp
JIHY imeni IBana ®panka. 2006. 385 c.

2. Tpimg b.M. OcHoBH BuIIOi MaTeMaTHKH. TeopeMu, MpuKiIaay i 3agadi. HapuanbHuii mociOHUK.
— JIpBiB. Bugasunuuii nientp JIHY imeni IBana ®panka. 2008. 403 c.

3. Tpimy .M. Amnanitnuna reometpis 1 niHiiiHa anredpa. Kypc nexmiit. —JIpBiB. BumaBHnumii
nentp JIHY imeni IBana ®@panka. 2004. 245 c.

4. Konutko, O.4. Munwo, XK. 4. [lanoBceka. Buma matemaruka. Enementu miHiiiHOT anredpu 1
aHamiTudHoi reometpii. Tekctu nexuii. — JIpBiB: BumaBamuunii nientp JIHY imeni IBana
®panka, 2011. — 301 c.

5. 3emicko I'.B., IlamoBceka XK.S. TecToBi 3aBmaHHS AJII CAaMOKOHTPOJIIO 1o Temax “JliHiliHa
anreOpa Ta aHANITUYHA TEOMETpis” Ui CTYIEHTIB (i3UYHOTO (aKyIbTeTy Ta (aKyJIbTeTy
enexTpoHiku. — BugaBunuuii nentp JIHY imeni IBana ®panka, 2014. — 62 c.

6. KoBambuyk b.B., Tpim b.M. OcHoBu aHamiTH4HOi reoMeTpii Ta JmiHiIHOT anreOpu.
Hapuanbuuii mocionuk. —JIeBiB. BunaBuuuuii ientp JIHY imeni IBana ®panka. 2002. 270
c.

7. Kosanpuyk b.B., [imuk B.3., Bep6a I.I., Tpimr b.M. Amnamituuna reoMeTpis ¥ OCHOBH
niniiHo1 anredpu. Kuis. HMK BO. 1993.

8. llIxine M.I., Komecuuk T.B., KormoBa B.M. Buma maremaTtuka: EneMeHTH aHaIiTUYHOI
reometpii. ludepenmianbae Ta iHTerpanbHe yncieHHs GyHkuii ogHiei 3minHoi. K. — 1984.

9. Tping b.M. Marematuunwuii anamniz. Yactuna 1. Betynm y matematuunuil anamiz. Kypc Jnexiii.
—JIbBiB. Bumasanumii nentp JIHY imeni IBana ®@panxka. 2004. 209c.

10. Tpim .M. Maremarnunuii anamniz. Yactuna 2. JludepeHianpHe Ta iHTETpaIbHE YHCICHHS
¢byHskiii oxHiel 3minHOI. Psaan. Kypce nekuiid. —JIsBiB. BunaBununii nentp JIHY imeni [Bana
®panka. 2004. 223 c.

11. Tpiag b.M. Marematnynmii anaini3. Yactuna 3. @yHkuii 6arateox 3minHuX. udepeniiansHi
piBasHHA. Kypc neknii. —JIbBiB. BugaBanunii nientp JIHY imeni IBana ®panka. 2004. 223
c.

12. KoBanpuyk b.B., Illinka N.I'. Maremaruunnii ananis. U. 1. JIbsis. BunaBHuumii nentp JIHY
imeni [Bana ®@panka. 2002. — 270 c.

13. KoBanbuyk b.B., [llinka W.T'. Maremarnunmii ananis. U. 2. JIbBis. BunaBauumii uentp JIHY
imeni [Bana ®@panka. 2004. 280 c.

14. Kopanpuyk b.B., [llinka W.T'. Maremarnunmii ananis. U. 3. JIbBis. BunaBauumii uentp JIHY
imeni IBana ®@panka. 2006. 270 c.
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15. JliceBnu JI.M., babenko B.B., bokano M.M., Tpiny .M. MaTtematnunuii aHami3 y 3amadax i
BpaBax: yactuHa | (Beryn B ananis. Judepennianbue uncnenas GpyHkuii onHiel 3MiHHOT),
Kwuis, 1993.

16. Jlicesuu JI.M., bab6enko B.B., bokano M.M., Tpiur .M. MatemaTtuunuii aHani3 y 3ajadax i
BrpaBax: dvactuHa Il (InTerpampHe umcinenHs ¢yHKii oxHiei 3miHHOI. YucimoBi Ta
¢yskuionaneHi psaau), Kuis, 1993.

17. Jliceuu JI.M., ba6enko B.B., bokano M.M., Tpim b.M. Maremarnunuii aHami3 y 3agadax i
Brpaax: yactuHa Il (udepenuiansue uncienHs GyHkuii 6arareox 3mMiHauX), Kuis, 2001.

18. ba6enko B.B., 3ineBnu A.I'., Kiuypa C.M., Tpim b.M., [lanoBceka XK.5. 36ipHuK 3amad 3
BuIoi MmaremaTtuku. —JIbBiB. BunaBuuunii nentp JIHY imeni IBana @panka. 2005. 256 c.

19. Tpimy b.M. Buma matematuka. 30ipHUK iHIUBIAyaIbHUX 3aBjaaHb. HaBuanpbHUN MOCIOHUK.
JIbBiB. BunaBuuuuii uentp JIHY imeni IBana ®@panka. 2020. 149 c.

20. Tomanceka O.B. 30ipHUK THIIOBHX MOJIYJBHHX 3aBJaHb 3 BHIIOiI MaTtemMaTtuku. YactuHa I.
Jliniiina anre6pa. — JIbBiB: BunaBuuuuii uentp JIHY imeni IBana @panka, 2008. — 80 c.

21. TaBumoB M.O.. Kypc marematiunoro anamizy. T. 1. — Kuis: “Buma mkona”, 1990. — 380 c.
22. TaBunoB M.O.. Kypc marematuunoro ananizy. T. 2. — Kuis: “Buma mkona”, 1991. — 365 c.

MeTtoanune 3a0e3neYeHH

1. Hixonenko I.I'. JIesiki BCTYITHI MOHATTS MaTEMaTUYHOI JIOTIKK Ta TEOpii MHOXKHH.- XapbKOB:
XHY wm. B.H.XKapasuna, 2008, 40 c. (yueOHO-MeTOonMYecKoe TOCOOME IO
MaTeMaTHYECKOMY aHaJIH3Yy).

2. l'opnesckuit B.Jl. ITloBepxuesi interpamu. @opmynu Ctokca Ta ['ayca-OcTtporpaacbkoro —
XapkiB: XHY iMm. B.H.Kapazina, 2006 (MeTomuuHi BKa3iBKM Ta 1HAWBITyaJIbHI 3a1KOBI
3aBJIaHHS 3 MATEMATHYHOTO aHATI3Y).

3. Mumbo O.4. , Ilamoceka X.S. Mertoauuni pexomMeHaallii, MPUKIAId Ta 1HIUBIAYyaTbHI
3aBJIaHHS JI0 BUBYEHHS PO3iUTYy BUIIOI MaTeMaTHKH ““Jlndepeniianbue ynciaeHHs QyHKIil
OJIHI€T 3MIHHOI” /11 CTYJICHTIB (paKyIbTETy €NeKTpoHikH. — BunaBauumii ieHTp JIHY imeni
IBana ®panka, 2011. - 62 c.

4. Mumbo  O.4., Ilamoceka X.SI. Metommuni pexomMeHpaallli, MpPUKIATd Ta 3aBOAHHS s
CaMOCTIHOT poOOTM 10 BHMBYEHHA pO3AUly BHIIOi MareMaTHku “‘/ludepeHuianbHi
PIBHAHHA" Uil CTYJEHTIB (haKkyJbTeTy eleKTpoHiku. — BumaBuumumii nentp JIHY imeni
IBana ®panka, 2013. - 54 c.

11. ITocunanns Ha indgopmauiiini pecypcu B InTepHeri, Bigeo-jekuil, iHme meroaguyHe
3a0e3neveHHs

1. MakapoB O.A., Hikonenko I.I'. Koncmekr nmekmiii 3 Bumoi matematuku (1 kype, 1
cemectp), http://www-csd.univer.kharkov.ua/about-us/sub-faculty/kafedra-shtuchnogo-intelektu-
ta-progra/navchalna-robota/
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