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BCTYII

[Iporpama HaB4aIbHOI AUCITUILTIHU «BuIilla MaTeMaTHKa» CKJIaJeHa BiAMOBIIHO 0 OCBITHBO-
npodeciiHOl TporpaMu  MIATOTOBKM Tepmioro (0akadaBpChbKOTO) piBHA  BHINOI  OCBITH,

cneniagbHOCTI: 122 «KoMm’ toTepHi HayK».
1. Onuc HABYAJIBLHOI AUCHUILTIHA

1.1. Memoro uknadanna HaBIATBLHOI TUCIUILUTIHY € HAJAaHHSI MaiiOyTHIM crieriajgictaM 3HaHb

y raiys3i BUIOi MaTeMaTUKH.

1.2. Ocnoénumu 3ae0annHamu BUBYCHHS JHCHUIUIIHU €. HaBYaHHS CTYJICHTIB
BUKOPHCTOBYBATH CYYacHUI MaTeMaTHYHHI armapar HeMepepBHOrO aHali3y TECOPETUYHHM OCHOBaM
1 MeTojaMm JiHIAHOI anreOpu, aHATITHYHOI TeoMeTpii, MaTEMaTHYHOTO aHali3y, KOMILJIEKCHOTO
aHamizy, IudeEepeHIiaTbHUX pIiBHSIHb, TEOpii CTIMKOCTI Ta 3aCTOCYBaHHIO ITUX METOMIB IS
PO3B’sI3aHHA PI3HOMAHITHUX 3a7]ad TEOPETHYHOIO Ta MPAKTUYHOTO XapakTepy B MpodeciiHoi
TISTIBHOCTI U1 PO3B’s3aHHS 3a/lad TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B IMpoIrieci

MPOEKTYBaHHS Ta peaiizallii 00’ ekTiB iHpopmaTu3aiii.
1.3. Kinbkicth kpeauTiB — 17, 3 HEX
1 cem.- 5,5 kpeauTiB — «Buiia maremaTika,
2 ceM. — 5,5 kpenuTiB — «Buia MmareMaTuka,

3 ceM. — 6 kxpeauTiB — «Buiia maremaTuka

1.4. 3aranpHa KijgpkicTe Toqud - 510.

1.5. XapakrepucTuka HaBUaIbHOI JUCITUTLIIHA
O060B’s13k0Ba / 32 BUOOPOM
Jlenna ¢hopma HaBYaHHS \ 3aouHa (mucTaHiiitHa) popMa HaBUYAHHS
Pik miaroroBku
1-it \ it
Cemectp
1-ii \ it
Jlexii
64 ron. | TOJ1.
[IpakTnuHi, CEMiHAPCHKi 3aHITTS
32 ron. \ TOJ1.
JlaGopaTopHi 3aHATTA
TOJ. \ TOJ1.
CawmocriiftHa poboTa
69 rox. \ TOJ1.
Y ToMy unCHi iHANUBIIyaJIbHI 3aBIaHHS
9 rox. \ rom.




Pik miaroroBku

1-it \ it
Cemectp
2-ii \ it
Jlexii
64 rox \ rom.
[IpakTuHi, CEMiHAPCHKi 3aHITTS
32 ron \ rOJI.
JlaGopaTopHi 3aHATTA
TOJI. \ TOJI.
CawmocriiftHa poboTa
69 ron \ TOJ1.
Y Tomy uuci 1HAUBITyaIbHI 3aBIaHHI
9 rox. \ rom.
Pik miaroroBku
2-it \ it
Cemectp
3-ii \ it
Jlexii
32 ron \ rOJI.
[TpakTnuHi, CEMiHAPCHKi 3aHSITTS
64 ron \ rOJI.
JlaGopaTopHi 3aHATTA
TOJI. \ TOJI.
CawmocriiftHa poboTa
84 rox. \ TOJ1.
Y ToMy uuMCHi iHAWBIIyaJIbHI 3aBIaHHS
8 rom. \ rom.

1.6. Tlepenik koMrneTeHTHOCTEN

3arajbHi KOMIIETEHTHOCTI:

3K1.
3K2.
3K3.
3K4.
3KS.
3Ke.
3K7.
3K8.
3K11.
3K12.

cneniaabHi (paxoBi, mpeaMeTHI) KOMIIETEHTHOCTI

CK1.

31aTHICTH 10 a0CTPaKTHOTO MUCIICHHSI, aHATI3y Ta CHHTE3Y.

31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIisIX.

3HaHHS Ta PO3yMiHHS IpeAMETHOI 001acTi Ta mpodeciiftHol NisIBHOCTI.

31aTHICTh CIUIKYBaTUCS AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 IMCbMOBO.

3MaTHICTh CHJIKYBAaTUCS 1HO3EMHOIO MOBOIO (OakaHO).

3MaTHICTh BYUTHCS i OBOJIO/IIBATH Cy4YaCHUMHU 3HAHHSMH.

3MaTHICTH 10 TOIIYKY, 0OpOOJIeHHS Ta aHATI3y 1HGOpMAIIiil 3 PI3HUX JHKEped.

3MaTHICTh TEHEPYBATH HOBI 171€1 (KpEaTUBHICTB ).

31aTHICTh IPUMUMATH OOTPYHTOBAHI PIIIICHHS.

31aTHICTH OILIHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BHKOHYBaHUX POOIT.

31aTHICTD

a0 MaTEMAaTHUYHOI'O

bopmyTOBaHHS

Ta

JIOCITIJIKYBaHHS

HEeTIEPEPBHUX Ta TUCKPETHUX MaTEeMAaTUUYHUX MOJIeJIeH, OOTPYHTOBYBAaHHS BUOOPY METO/IIB 1
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MIIXOMIB M1l PO3B’SI3yBaHHS TEOPETHYHUX 1 MPUKIATHUX 3a7a4 y Taly3l KOMI IOTEPHUX
HayK, aHaJli3y Ta iHTepIpeTyBaHHS.

- CKs. 31aTHICT, 10 JIOTIYHOTO MUCJICHHS, IMOOYJIOBH JIOTIYHUX BHCHOBKIB,
BUKOPUCTaHHA (POPMaJIbHUX MOB 1 MOZENEH aNrOpuUTMIYHUX OOYHUCIIEHb, MPOCKTYBaHHS,
po3po0JIeHHS W aHami3y aJropuTMIB, OIIIHIOBAaHHA iX €(QEKTHMBHOCTI Ta CKJIAIHOCTI,
PO3B’A3HOCTI Ta HEPO3B’SI3HOCTI ANTOPUTMIYHUX TPOOIEM AJIs aJeKBAaTHOI'O MOJICITIOBaHHS
MpeAMETHUX obmnacTeit 1 CTBOPCHHS MIpOrpaMHUX
Ta IHPOPMALIHHUX CHCTEM.

- CK4. 3/1aTHICTh BUKOPHCTOBYBATH Cy4acHI METOIM MaTEMAaTUYHOTO MOJICIIFOBAHHS
00’€KTIB, TIPOLIECIB 1 SBHII, PO3POOIATH MOACII W AITOPUTMH YHUCEITHLHOTO PO3B’sI3yBaHHS
3aJa4 MaTEeMAaTUYHOTO MOJICNIIOBAHHS, BPAXOBYBaTH MOXMOKM HAOIMKEHOTO YUCEITHHOTO
pO3B’s3yBaHHs MPOQeCciiHUX 3a1ad.

3annanoeani pe3ynomamu HAGUAHHA.

3uaTu
Y pesynemami euseuennsa oanozo Kypcy cmyoenm noeunen 3Hamu meopemuyHi i NPUKIAOHI
NOI0J)ICEHHA HenepepeHo2o ananizy, iHmezpaibHe YUCNeHHA, JIHIUHY anzedpy, AHATIMUYHYy

2eomempiro, oughepenuyianvHi piGHAHHA Ma MeoPit0 KOMNIAEKCHUX PYHKYIL:

- TIOHATTS BEKTOPA, JIHINHI oneparlii HaJ BEKTOpaMH;

- JIiHIAHI KOMOiHAaIii, JiHIMHY 3aJIeXKHICTh BEKTOPiB, KOJIIHEAPHICTh Ta KOMIUIAHAPHICTbH
BEKTOPIB;

- 0asuc JiHIHHOTO MPOCTOpPY, 0a3KC Ha MIIOLIUHI Ta y IPOCTOPi, pO3KIa] BEKTOpa 1o 6asi, op-
TOHOPMOBaHI 0a3u, adinHi 6a3u;

- CKaJsIpHUNA JOOYTOK BEKTOPiB, BEKTOPHMH Ta MilIaHMKA TOOYTOK BEKTOPIB, BIACTHBOCTI,
3B’SI30K 3 KOJIIHEAPHICTIO Ta KOMIUIAHAPHICTIO;

- adiHHI cHCTEeM KOOPAWHAT, MOJSAPHY, UWIHAPUYHY Ta c)EepHuHy CHUCTEMH KOOpPIUHAT,
dhopmynu epexonay;

- TpsAMYy Ha IUIOMIMHI Ta y TPOCTOpi, i PIBHSAHHS, B3a€MHE DPO3MIIICHHS NPSAMHUX, ITYYKH
MPSIMUX, BIACTaHb BiJ TOYKH JI0 MPSMOi y MPOCTOPi, BiICTaHb MK JBOMa MHUMOO1KHUMU
MPSIMUMHU, 3HAXO/PKEHHS CITUIBHOTO MEPIISHANKYISPa TBOX MUMOOKHUX MPSAMUX;

- TIpsAMY B MPSAMOKYTHIM CHUCTEMI KOOpAWHAT, HOpMajbHE PIBHSIHHS, BIJICTaHb BiJl TOYKHU O
NPSIMOT, MIBIJIOIIMHY, KYT MK IPSIMUMH;

- IUIOIIMHY y MPOCTOP1, 1i PIBHSHHS, B3a€MHE PO3MIIIICHHS TJIONINH, TyYOK IIJIOIINH;

- TUIOLIUHY B IPSMOKYTHIN CHCTEMi KOOpAMHAT, HOpMaJbHE PiBHSHHS, BIICTAHb BiJl TOUYKH JI0
TJIOIIUHH, MIBIPOCTOPH, KYT MIXK TIJIOIAHAMH,

- 3arajbHE PIBHSHHS KPUBOI APYroro MOpsAIKY, KBaJApaTu4dHi GOpMH, MATPUIIIO KBAIPATUIHOL
(dhopmu, mepeTBOPEHHS PIBHAHHS KPUBOI IIPH MEPETBOPEHHI KOOPIUHAT;

- 3BEJCHHS 3arajbHOT0 PIBHSHHS KPUBOI IPYTOT0 MOPAIKY 1O KaHOHIYHOTO BUY;

- PpIBHSHHS KOJIa, e€Jinca, rinep0oiu, mapadoiid, EKCIEHTPUCUTETH Ta JAUPEKTPHUCH,
BJ'IaCTI/IBOCTi UX KPpUBHUX;

- TIOBEPXHI APYroro MopsAKy, KAaHOHIYHI PIBHSHHS MOBEPXOHb JIPYroro MOPSIKY, €IINCOiIH,
rinep6osoinu, mapadonoiau, HMITIHAPU, KOHYCH;

- TpaBHJIa PO3KPUTTS BUSHAYHUKA APYTOro Ta TPETHOTrO MOPSIKIB;



Meroaun Kpamepa ta ['ayca po3B’s3aHHs cucTeM JIHIMHUX anreOpaidyHuX PiBHSHD;
aKCIOMaTHUYHY TEOPiI0 TIHCHUX YUCEIT;

BJIACTUBOCTI TPAHMIIh YUCIOBUX TOCIIIOBHOCTEH Ta YUCIOBUX (PYHKITIH;
BJIACTUBOCTI HeTlepepBHUX (DYHKIIIH ;

nudepeHItianbHe YUCIeHHS QYHKIIA OHI€T 3MIHHOT,

Teopito iHTerpana PimaHa Ha Biapi3Ky;

Teopito 301KHOCTI HEeBJIaCHUX 1HTEerpaiiB Pimana;

TEOPir0 301)KHOCT1 YHUCIIOBUX PSIIB;

TEOPi0 PIBHOMIPHOT 301KHOCTI (PYHKITIOHATBHUX MOCIITOBHOCTEH Ta PsIiB;
TEOPII0 CTETICHEBUX PAIIB;

€JIEMEHTH TeOopii MEeTPUIHUX, HOPMOBAHUX Ta €BKJI1JOBUX MPOCTOPIB;
BJIACTUBOCTI I'paHMLb (QYHKIIIH OaraTbOX 3MiHHUX;

BJIACTUBOCTI HETlepepBHUX (YHKIIIH OaraThb0X 3MIHHUX;

mudepeniiaabHe YcaeHHs QYHKIIH 6araTboX 3MiHHUX;

TEOpeMH ICHyBaHHs Ta AUGEPEHITIHOBAHOCTI HEABHUX (DYHKITIH;

TEOpil0 BHYTPILIHIX Ta YMOBHUX €KCTPEMyMiB (DYHKI[iH1 OaraTbox 3MiHHHUX;
BJIACTUBOCTI EHJIEPEBUX IHTETPAIB;

TEOpito KpaTHUX iHTerpaiiB Pimana;

TEOPII0 KPUBOJIIHIMHHUX Ta TOBEPXHEBUX IHTETPAIIIB MEPIIOTO POIY;

TEOPIiI0 KPUBOJIIHINHIX Ta MOBEPXHEBUX IHTETPAIIIB JPYTOTO POAY;
kiacuuHi popmynu ['pina, ['aycca-Octporpaacekoro, CTokca;

OCHOBH TEOPil BEKTOPHHUX IOJIIB;

eleMeHTH Teopii psaaiB Dyp’e 3a OpTOHOPMOBAHUMH CUCTEMAMH Y T1JIOEPTOBOMY MPOCTOPI;
HepiBHIicTh beccenst ta piBHicTh JlsmynoBa-IlapceBais;

BJIACTUBOCTI NepeTBopeHHs Dyp’e Ta iHTerpaity Oyp’e;

ymoBu Komri-Pimana;

HeHTpanbHy Teopemy Komri;

psau Teiinopa i Jlopana;

METOAM PO3B’sI3yBaHHS MU (EepeHIIAIbHUX PIBHAHD MEPIIOTO TOPSJIKY;

BU3HAYCHHS XapaKTEPUCTUYHOTO MHOTOWICHA MU(EpPEHIIaTbHOIO PIBHSIHHS, 3aCTOCYBAaHHS
BU3HAaYHUKa BpoHCHKOTO, Mpu3HaYeHHs 1 Bu3Ha4YeHHs GyHKii Ko,

TEXHOJIOTIO 3BEeJICHHS CUCTEMHM JIHIMHMUX PIBHSHB MEPIIOTO MOPSJIKY 10 OJHOTO PIBHSIHHS
APYTrOro MOpsIKY;

TEOopeMH PO iICHyBaHHA 300pakeHHs 3a Jlammacowm;
dhopmynu 300paKeHHSI OX1THUX, IHTETPaTy 3TOPTKU OPUTIHAIB;

piBusHHs Eitnepa-Ilyaccona, Octporpaicskoro;
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- 0o0rpymoByBaTH €BPICTHYHI GopMyiau mia (QYHKIIA HaTypadbHOI 3MIHHOI 3a METOJOM
MaTeMaTHYHOI 1HIYKITIi;

- JIOBEJICHHS OCHOBHUX TE€OPEM.
Bwmitu
ehekmueHo sUKOpUCMOBY8aAmMU CYYACHUIL MameMamudHuil anapam 6 npogheciiinoi dianvHocmi
0713 P0O36°A3AHHA 340a4 MeopemuiHo20 ma NPAKMUYHO20 XapaKmepy 6 npoueci ananisy, CuHmesy
ma npoeKmyeanna iHGOpMayitHux cucmem 3a 2any3amu.
- 3aCTOCOBYBATH JIiHIWHI oreparlii HaJl BEKTOpaMHU, 3HAXOIUTH CKAJISIPHI, BEKTOPHI Ta 3MillIaH1
T00YTKHU BEKTOPIB;

- 3aCTOCOBYBATH JIIHIMHI omepallii HaJ MaTPHUIIMU, 3HAXOAUTH OOEPHEHI MaTpHIli, paHT Ta
BU3HAYHUK MaTPHII;

- PO3B’s3yBaTH CHCTEMH JIIHIHHUX piBHIHB MeToaamMu Kpamepa, ["ayca;

- 3HAXOJIUTH BiJICTaHb BiJl TOUKU 10 IPSAMOI y MPOCTOPI, BIICTAHb MK IBOMa MUMOOIKHUMH
MPSIMUMH, CIIUTBHOTO TTEPIEHIUKYISIP TBOX MUMOOKHHUX MPSMUX

- BHUIIMCYBAaTU pPIBHSHHS OCHOBHHX KpPUBHX Ta IOBEPXOHb JPYrOro MOPSIKY, 3HAXOIUTH
€KCLEHTPUCHUTETH, TUPEKTPUCH Ta ACUMIITOTH KPUBHUX APYTOro MOPSAKY;

- 3HaXOJUTH IPAHMUIII TOCIIJOBHOCTEH 1 PYHKIIIA;

- JochimKyBaTH (YHKIII Ha HETIEPEPBHICTD 1 PIBHOMIPHY HETIEPEPBHICTH;
- nudepeHIiloBaTH CKIIaIHi Ta 00epHEeH1 PYHKIIIT;

- KOPHUCTYBAaTHUCS PO3BUHEHHAIM QYHKIIIT 3a hopmyroro Teitnopa;

- 3actocoByBatu ¢popmyiy Jleibnina;

- JochimKyBaTH QYHKIIT HA MOHOTOHHICTh Ta OMYKJIICTh;

- JIOCTKyBaTH (YHKIIT HA EKCTPEMYM;

- KOpHCTyBaTucs npaswiom Jlomitas;

- OynyBatu rTpadik ¢yHkuii abo KpHBOi, M0 33aJaHa MapaMETPUYHO, 3 BUKOPHUCTAHHIM
nudepeHITiaTbHOTO YMCIICHHS;

- 3aCTOCOBYBATHM TaOJHIIO TEPBICHUX OCHOBHHMX €JIEMEHTApHUX (YHKLIIH 1 METOAH
IHTErpyBaHHsI IJIs1 3HAXOKCHHS TIEPBICHUX OUTBIN CKIAIHUX (QYHKITIN;

- JIOCHiKyBaTH (YHKILIIO HA IHTErPOBaHICTh 3a PiManowMm;

- 3actrocoByBatu dopmyny HreroTona-JleiiOHina, MeTo iHTErpyBaHHS YacTHHAMHU Ta 3aMiHY
3MIHHUX U1 004MCIIeHHs iHTerpaniB Pimana;

- 3acTocoByBaTH iHTerpai Pimana B reomeTpii, MexaHiili, Gi3uIli;

- JIOCTIKYBaTH Ha aOCOJIIOTHY Ta YMOBHY 301KHOCTI HeBJIacHi iHTerpainu Pimana;
- JIOCTIKyBaTH Ha aOCOTIOTHY Ta YMOBHY 301’KHOCT1 YHCIIOBI PSIH;

- JIOCTIKYBaTH Ha PIBHOMIpHY 301KHICTh (DYHKIIIOHAJIbHI TIOCIIIOBHOCTI Ta PAIM;
- OTpUMYBATH PO3BHHEHHS QYHKIIN y psia Tewmopa;

- nudepennitoBaTi QyHKIT 6araTboX 3MiHHHX;



- nudepeHIliIoBaTH HESBHO 3a/1aHi (PYHKIIIT;

- JIOCTIKYBaTH Ha BHYTPIIIHINA Ta yMOBHil eKkcTpeMyM (QyHKIIT 6araTboxX 3MiHHUX;

- 00uuMcIIOBaTH 1HTETpaIH 3a AornoMororo [-dyHkmii Ta B-pyHKItii;

- 0OYHMCIIIOBATH KPATHI IHTErpasiv 3a 10MOMOroo teopemu PyOiHi Ta 3aMiHH 3MIHHHUX;
- 3aCTOCOBYBATH KpaTHI IHTETPAJIM B T€OMETPii, MEXaHiIli, (i3uili;

- 00YHMCIIIOBATH KPUBOJIHINHHI Ta TOBEPXHEBI IHTETPAJIX NEPIIOTO Ta APYroro Pois;

- 3actocoByBatd ¢opmynaun ['pina, ['ayca-Octporpancekoro, Crtokca mis 0OYHCICHHS
KPUBOJIHIMHUX Ta MOBEPXHEBHX IHTETPaiB;

- 3aCTOCOBYBATH METOJH Ta TEPMIHOJIOTiI0 BEKTOPHOI TE€OPii MOJIiB;

- poskiamatu QyHKuito y psax Pyp’e Tta gocmiKyBaTH HOro Ha 301XKHICTH MOTOYKOBO Ta
PIBHOMIPHO;

- OOYHMCIIIOBATH 1HTErpaIX KOMILIEKCHOI 3MIHHOT 3a JonoMororo Teopemu Ko, iHTerpanbHoi
dhopmynu Korri Ta OCHOBHOI Te€OpeMH TeOpii JHUIIKIB,

- po3BuBaTH (QYHKIIT KOMIUIEKCHOI 3MiHHO]1 Y psif Jlopana;
- po3B’si3yBatH nudepeHIiabHI pIBHIHHA Ta CUCTEMHU AU(GEPEHITIaTbHUX PIBHSIHb.

2. TeMaTH4YHMIl NJIAH HABYAJILHOI AMCHUILIIHI

I cemecTp
Po30in 1. Enemenmu ninitinoi anceopu.
Tema 1. Komnnekcui uucaa.

1. Anrebpaiuna Qopma KOMIUIEKCHUX uucesl. PiBHI, CHpspKeHi, HMPOTHUIICKHI KOMIUIEKCHI
gucna. Jlif Hax KOMITJIEKCHUMH YHCITaMH.

2. I'eoMeTpu4Ha iHTEpIpETAIlis] KOMIUIEKCHUX YHCEI.

3. TpuronomerpruyHa Ta TOKa3HHKOBI (opmu kKomruiekcHoro uucia. @opmymu Eiinmepa i
Myasgpa.
4. KopiHb N-TO CTYIEHS 3 KOMIUIEKCHOTO YrCIIa.

5. Po3B’s13yBaHHsl KBaApaTHUX pIBHAHb 3 JIMCHUMH Koe(ili€eHTaMH Ta KOMILIEKCHOIO
3MIHHOIO.

Tema 2. Mampuyi, 6u3HauUHUKU Ma cucmemu JiHIUHUX PIGHSHD.

1. Marpumi. Mlii 3 marpunsamu. [lomiGHI, cUMETpUYHI, HECUMETPHYHI, OPTOTOHAJIBbHI Ta
o0epHeH1 MaTpHILi.

2. Buznaunuku matpuili. BracTuBocTi Ta 0OYHCIICHHS BU3HAYHHKIB 2-TO Ta 3-TO MOPSIKIB.
Minopu, anreOpaiuHi 1OOBHEHHS, PaHT MaTPUII.

3. Po3B’s3yBaHHs cHUCTeM JIHIMHUX PIBHAHb MaTpudHuM MetonoM. [IpaBuno Kpawmepa,
metonu [ayca, XKopaana-I'ayca.

Tema 3. Enemenmu éekmopnoi aneedpu ma meopii JiHIUHUX RPOCOPIE.

1. TTonsaTTss Bektopa. Omeparllii Haag TEOMETPUYHHMH BeKTOpamH. JlomaBaHHS BEKTOPIB.
BrnactuBocti nogaBanns. JJoOyTok BekTopa Ha uncio. BmactuBocti 1o0yTKY.

2. O3HaveHHS JIHIHHOTO BEKTOPHOTO TpocTopy. [Ipuknamm.
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3. JliniitH1 KoMOiHaIii, JTiHIHHA 3aJIeKHICTh BeKTOpiB. HeoOXimH1 Ta 1oCcTaTHI YMOBH JIHIHHOT
3aJIeKHOCTI BEKTOPIB.

4. basuc miHiHOTO TIpocTOpy. Po3Mip miHiitHOTO mpocTtopy. KomineapHi Ta KoMIutaHapHi
BEKTOPH SIK MPUKJIAIU BiMOBIIHO OJHOBUMIPHOTO Ta JJBOBUMIPHOTO JIIHIHHOT'O TIPOCTOPY.

5. Po3kman Bektopa mo ©6a3i. Koopmunatu BekTopa. HeoOximHi Ta JocTaTHI yMOBH
KOJIIHEApHOCTI JBOX BeKTOpiB. HeoOXigHi Ta [gocTaTHI YMOBHM KOJIHEapHOCTI JABOX Ta
KOMILJIAHAPHOCT1 TPhOX BEKTOPIB.

6. OpronopmoBani 6a3u. [Ipoekirist BeKTOpa Ha BiCh Ta MiBILIOLIUHY.
7. CxanspHuii 100OyTOK BeKTOpiB, BIacTUBOCTI. EBKIiAiB mpocTip. JloBkuHa (HOpMa) BEKTOpa.

8. Kyr Mix BekropamMu. YMOBa OpTOIOHAJIBHOCTI JBOX BekTopiB. HepiBaicts Komri-
bynskosckoro. [Ipoexkiiii BekTopa.

9. IleperBopeHHs KoopauHat. Matpuus nepexoay. OproroHanbHi neperBopeHHs. OpieHTanis
0a3uciB, OpiEHTAILISI TTPOCTOPY.

10. OpienToBanuii 00’e€M TpbOX BEKTOPIB, BIACTUBOCTI, 3alIUC B KOOpAMHATaX. BekTopHuii Ta
MIIIaHUH T00YTOK BEKTOPIB, BIACTUBOCTI, 3B'SA30K 3 KOJIHEAPHICTIO Ta KoMITIaHapHICTIO. [ToaBiliHMiA
BEKTOPHUI JOOYTOK.

11. TlonspHa, muTiHAPUYHA Ta cheprdHa CUCTeMH KoopauHaT. Dopmyu nepexoy.

12. BnacHi uncnia Ta BEKTOpU MaTpHIlb, METOAM iX 3HAXOHKEHHS.

Po30in 2. Enemenmu ananimuunoi ceomempii.
Tema 4. Aneebpaiuni ninii nepuio2o nopsoKy Ha NIOWUHI i 8 NPOCMOP).

1. [IpsMa Ha TmIIOMMHI, BCEMOXJIMBI PIBHSHHS, B3a€EMHE pO3TalryBaHHs mpsmux. [lomin
BiJ[pi3Ka B 3aJJaHOMY BiTHOIICHHI (BEKTOPHUI Ta KOOPAUHATHUNA ciocoOm). ITyuku npsmux.

2. IlpsiMa B IpsSAIMOKYTHIN CHCTEMI KOOPIMHAT, HOpMajbHE PiBHSIHHS, BIJICTaHb BiJ TOYKH IO
OpAMOI, KYT MIX IPSIMHUMH.

3. [InomuHa y mpocTopi, BCEMOXJIMBI PIBHSHHS, B3a€EMHE pO3TallyBaHHsS IUiomuH. [Tydok
TIJIOIIHWH.

4. [1nomuyHa B MPSIMOKYTHIN CHUCTeMi KOOPAWHAT, HOPMaJbHE PIBHSIHHS, BIJCTaHb BiJl TOYKH
JI0 TUIOIMHH, IBIPOCTOPH, KYT MK TUIOIIMHAMH.

5. IIpsima y mpocTopi, BCEMOXIJIMBI PIBHSHHS, B3aEMHE PO3TalllyBaHHS MPSIMHUX Y MPOCTOPI,
BIZICTaHb BiJ TOYKM N0 HPAMOI y MPOCTOpPi, BIJCTaHb MK JBOMa MHUMOOUKHHMH TPSMHMH.
3HaXOHKEHHS CIIJILHOTO MEPICHANKYIIAPA ABOX MUMOODKHUX TPSIMHUX.

Tema 5. Aneebpaiuni ninii Opy2020 nopsoKy Ha NAOWUHI [ 8 NPOCMOP).

1. Eninc, rinep6oia, mapabosa. JlupekTopiajibHa BIACTUBICTH edinca i rinepoosnu. [lomsipramii
napametp. PiBHSHHA eninica, rinep6onu, mapaboiu B MOJISIPHIA CUCTEMI KOOpIUHAT.

2. 3arambHe DpIBHAHHS KpuBOi aApyroro mnopsanky. Ksampatuuni d¢opmu. Marpuns
kBagpatuuHoi ¢opmu. JlomaTHO BH3HaueHi KBajpaTuuHi Qopmu, Kputepiii CuibBectpa.
[TepeTBOpEeHHS PiBHSHHS KPUBOI IPU NIEPETBOPCHHI KOOPIMHAT.

3. 3BeIeHHS 3araJibHOTO PIBHSHHSA KPUBOI APYroro NOPSAKY 10 KAHOHIYHOTO BHITY.

4. KaHOHIYHI pIBHSHHS TTOBEPXOHB IPYTOTO MOPSIKY: SIIICOiI1, rinepoooiau, napadbonoinu,
IWITIHAPY, KOHYcH. [lepeTrH moBepxHi ApYyroro MNopsaKy 3 MIIOHIMHOI.
Po30in 3. /[esiki enemenmu meopii Yuci08ux MHOMCUH ma no2iku.. I panuys, HenepepHicmo (hyHKYil.

Tema 6. [esxi enemenmu meopii 4uc108UxX MHONCUH MA JO2IKU.
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1. Jloriuyna cumBosmika. Onepartii HaJl BUCTOBIIOBAHHIMH Ta iX BJIACTUBOCTI.

2. Muoxunu. Onepariii Hai MHOKMHAMU Ta 1X BJIaCTUBOCTI.

3. OOMexeHi1 3Bepxy (3HHU3Y) YMCIIOBI MHOKHUHU Ta iX BepxHi (HHUkHI1) Mexi. OOMEKeH1 YHCIIOBI
MHO>XHWHH.

Tema 7. I panuys gynxyii.

1. Bino6pakenns. O6pa3u Ta mpoodpazyu MHOXKHH. 3BY>KEHHsI Ta IPOJOBKEHHS BiJOOPaXKEHb.
Knacudikamis BigoOpakenb. OOOpOTHI BiIOOpaK€HHsSI Ta BiIOOpaKEHHS, OOCpHEHI 10 HUX.
Komno3suuis Binoopaxens. I'padik BinoOpaxkenus. [Ipuknaau.

2. O3HaueHHS OKOJIB Ta MPOKOJIOTHX okouiB Touku B R. JliBi Ta mpasi nmiBokosu Touku B R.
OznauenHs mocnigoBHocTl. IlimmocmigoBHOCTI. O3Ha4YeHHs TPaHUIN IOCHIJTOBHOCTI Ha MOBI
HepiBHOCTEH 1 Ha MOBI OKouTiB. 301kHI Ta po30ixHiI mocnigoBHOCTI. [Ipuknanu. HeckiHueHHI rpaHuIi
MOCITIIOBHOCTEH. €IMHICTh TPAHUII TIOCTITIOBHOCTI.

3. HeckiHueHHO MaJIi Ta HECKIHYEHHO BEJIUKI ITOCIIJOBHOCTI. 3B I30K MI’K HECKIHUEHHO MAIIUMA
Ta HECKIHYEHHO BEIUKAMHU IIOCIIJOBHOCTSIMH. 3B’SI30K MDK 30DKHICTIO ITOCIIIZOBHOCTI Ta Ti
00OMEXKEHICTIO.

4. HepiBHOCTI MK TOCIIJOBHOCTSIMH, III0 BHKOHAaHI aCUMOTOTHYHO. Teopema mpo 3B 30K
HEPIBHOCTEH Mi>K TPAHULISIMU TTOCITIIOBHOCTEH 3 HEPIBHOCTSMH MiXK ITOCITIJOBHOCTSIMH Ta ii HACIIIKH.
Teopema mpo TpH MOCITITOBHOCTI.

5. JleMu mpo HECKIHYEHHO Malli MOCIHiZOBHOCTI. Teopema mpo apupMETH4YHI BIACTUBOCTI
TPaHMITH TTOCIIIOBHOCTEH (PO TpaHUIll CyMH, Pi3HUIIL, TOOYTKY Ta YaCTKH).

6. Osnaka Beifepmrpacca 301KHOCTI MOHOTOHHUX HOCHIAOBHOCTEH Ta ii Hacmigok. Yucno €
(03HauYEHHS Ta OIIHKH).

7. Teopema bonbuano-Beliepmtpacca. BepxHs 1 HUXKHS IpaHUIIl TOCIAOBHOCTI.
8. dyngameHTanbHI1 MOCHIIOBHOCTI, KpuTepiit Kot 301:KHOCTI MOCTiJOBHOCTI.

9. O3HayeHHS 'PaHUYHOI TOYKH YHUCIOBOI MHOXKMHHU. 3arajbHE O3HAUCHHS I'paHuUIll QyHKLIT 3a
Komri Ha MOBi okoJ1iB. 3araiapHe 03HaueHHs rpanuill GyHKii 3a ['eitre. Teopema nmpo eKBiBaJIEHTHICTh
o3HaueHb rpanuli GyHkuii 3a Komri ta 3a ['eitne.

10. Teopema npo eauHicTh Tpanuii ¢yHKIli. JlocTaTHs yMOBa BiICYTHOCTI TpaHuUIll (PyHKITI.
Teopema npo apudmMeTHdHi BIACTUBOCTI TPaHULb (PYHKIIIH.

11. 3B’A30K MK HECKIHUCHHO MAJIMMH Ta HECKIHYCHHO BeJUKUMHU GyHKIISMH. Jlema mpo
HECKIHYEHHO MaJii (QyHKIII.

12. Teopema npo rpaHUYHUI MTepeXia y HEPIBHOCTAX Ta 1i Hacaiaku. Teopema rmpo Tpu PpyHKIILi.
Teopema npo rpaHUIo KOMIO3MILIT QyHKITIH.

13. OpnroGiuH1 rpanumi ¢GyHKIIl B Toumi. Kputepiit icHyBaHHS rpaHuIll GyHKIIT y IBOOIYHIN
IpaHUYHIN TOYLll HAa MOBI OAHOOIYHMX TpaHulb. OQHOOIUHE NPSAMYBaHHS (YHKIIT 10 CBOET IPaHUIILI.
O3nauenHs MOHOTOHHUX (PyHKIiH. Teopema BeitepmTpacca.

14. Jlpyra 4ynoBa rpaHuis Ta ii HacHiaKH.
15. Tlepmra uynoBa rpanuisd. HepiBHOCTI /i cHHYCa Ta TaHTEHCA.

16. TlopiBHSHHS aCUMIITOTHYHOI MOBEIHKN (PyHKLIH npu X — & (O-cumBodika). 3B 530K MiXk
cumBoamu f (x) =0(g(x)) (x > a) i f(x) =0(g(x)) (x — a). BmactuBocti O-CHMBOJIKH.

17. O3HaueHHs BepXHBOI Ta HIKHBOI rpaHuIls GyHKIIT Teopema mpo iCHYBaHHS BEPXHBOI Ta
HIDKHBOI rpaHunpb (yHkmii. Kputepiii icHyBanHs Tpanuui ¢yHKUii B TepMmiHax i BepXHbOI Ta
HWKHBO1 Tpanullb. Kpurepiii Kol icHyBaHHS CKiIHUEHHOT TpaHuIli QyHKIIII.
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Tema 8. Henepepsricmo ¢hynkyii.

1. Oznauenns HemepepBHOi B Tourli QyHkuii. [Ipuknagu. JlokanbHI BIaCTUBOCTI HEMEPEPBHUX
GbyHKIIIH (Teopema Ipo 30epekeHHS HEPIBHOCTEH, TeopeMa Mpo apu(METHUHI BIACTUBOCTI, TEOpeMa
PO KOMITO3MIIIIO [T HEeMepepBHUX (DYHKIIIH Ta Jiema rmpo 30epekeHHs 3HaKy (QYHKIIIT).

2. O3HaveHHs HemepepBHOI Ha MHOKMHI (yHKIIII. Teopema BeliepmTpacca mpo oOMeXeHICTh
(byHKII1, HeTIepepBHOI Ha BiJPI3KY.

3. Teopema bonbriano-Kormri mpo mpomiXkH1 3HaUY€HHS HeTIepepBHOT (YHKIIIT Ta i1 HACIITOK.

4. O3HavyeHHs PIBHOMIPHO HemepepBHOI Ha MHOXkHHI ¢yHkuii. Teopema Kanropa mnpo
PIBHOMIpHY HETIEpEPBHICTh (PYHKIII.

5. Knacudikariist TO40k po3puBy.

Po3oin 4. Jlugepenyitiosanicmo ¢hynxyii. Iloxioni ma ougpepenyiaru suwux nopsaokie. @opmyna
Teinopa. Hocnioscenns gyukyiu, epagixu ¢hynkyiti ma xpuei, 3a0aui y 0ekapmosiii abo NnoaspHill
cucmemax KOOPOUHAam.

Tema 9. Jugpepenyitiosanicmo ¢hynxyii, it oughepenyian i noxioua.

1. O3nauenns nudepenmiioBanoi GyHkiii B Touri. [Ipukmanu 3HaXOMKEHHS MOXITHOT JUIs
enleMeHTapHuX (yHKIiH. HeoOxinna ymoBa audepenniiioBaHocTi GyHKIIi y TOUI Ta IPUKIAJI, 110
crpoctoBye i1 moctaTHicTh. OmHOOIYHI moXimHI ¢yHKIII Ta KpuTepid nudepeHiiiioBaHOCTI B
TEepMiHaX OJHOOIYHUX MOX1THUX.

2. Apudmernuni BractuBocTi nudepenmiioBanux y tourl ¢yHkmii. [loxigaa koMmoswuiii.
[Moxinna o6epuenoi ¢pynkiii. [Ipuknaau. Tabnuig MOXiTHUX OCHOBHUX €JI€MEHTApHUX (PYHKIIH.

3. T'eomeTpuuHe TIIymMadeHHs MOHATTS MOXiMHOT PyHKIIi. PIBHSHHS TOTHYHOI Ta HOpMAaJi 10
rpadika qudepeHniioBanol GyHKIi.

4. TloximHa (GyHKIIIH, 3aJaHUX MTApaMETPUIHO Ta B MOJSIPHUX KoopauHartax. [Ipukmagy.

5. Osznauenns nudepenuiana GyHkuii B Touli. 3B’ 430K MiX ITupepeHiHoBaHICTIO PYHKIIT Ta
ICHYBaHHSIM TTOX1AHOI (yHKIIII B ToUIll. 3B A30K MK AU(EpPEHITIaIoM 1 MOXigHOK (GYHKIIIT B TOYII.
l'eomerpuune TiiyMayeHHS NOHATTA naudepeHmiany QyHkuii. ApudmeTHuHi BIACTUBOCTI Ta
BJIACTUBICTH 1HBapiaHTHOCTI popmu nudepeHmiany QyHKITii.

6. BHyTpimHicTh YMcI0BOT MHOKMHU. O3HA4YeHHS JIOKAIbHUX Ta TI00ATBHUX (CTPOrHX Ta
HECTporux) ekcrpeMmyMiB (yHkiiii. Teopema Pepma (HeoOXigHA YMOBA JIOKAIBHOTO €KCTPEMYMY
nudepentiiioBanoi ¢yskuii). [Ipuknaau, mo cnpocToBYIOTh TOCTATHICTD L€ YMOBH Ta MOKa3ylOTh
CYTTEBICTh YMOB TEOPEMHU.

7. Teopema Pomnsa Tta ii Hacmigok. IIpukiamy, 10 MOKa3yrOTh CYTTEBICTH YMOB TEOPEMH.
Teopema Jlarpanka. Haciiaku Teopemu Jlarpanka. Teopema Kormri.

Tema 10. IToxioni ma ougepenyianu suwux nopsaoxis. @opmyna Teiiiopa.

1. O3HadyeHHs MOXiAHMX BHIMX mopaakiB i kmaciB ¢ymkmiit C"(X), C¥(X). Ipuxian
midepenuiiioBanoi ¢GyHKIi, ska He € HenepepBHO audepenuiiioBano0. [ToXiHI BUIIKX MOPAIKIB
JesKUX elleMeHTapHux GyHKmii. O3HaueHHS mudepeHiiaiiB BUIUX MOPSAIKIB Ta iX 3B’SI30K 3
NOX1THUMHU BUIIMX NOpsAKiB yHkiil. [lopymenHs inBapianTHOCTI popMu nudepeHIiianiB BUIUX
nopsiakiB. @opmysna JlenOHira.

. . 0 . 0
2. IlpaBuio Jlomitans po3KpUTTs HEBU3HAYEHOCTEH TUITY — 1 —.

0 00

3. ®opmymna Teiinopa s momiaoMiB. O3HaueHHs moyiHOMa Teinopa st GyHKITi, o N pasiB
mdepeniiioBana B Touwi. JlokansHa ¢popmyna Teitnopa i3 3anumkoBuM wieHoM y popwmi Ileano.
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®dopmynu MakiopeHa st IeIKuX eleMeHTapHuX (QyHKINA. TeopeMa mpo 3aJIMIIKOBHM 4iieH Ta ii
HacHmiAku (3anumkoBuid wieH y ¢opmi Jlarpanxa ta Komri). OOuncnenHs rpaHuibs (QyHKII 3a
noromororo hopmynu Termopa.

4. KputnuHi Touku. JIOCTaTHI yMOBU HasiBHOCTI (BIJCYTHOCTI) JIOKQJIBHOTO EKCTPEMYyMY
dbyHKIii B TepMiHax mnepmioi moximHoi. JlocTaTHi yMOBHM HasBHOCTI (BiJICYTHOCTI) JIOKQJIBHOTO
eKcTpeMyMy (DYHKIIIT B TEpMiHAX BUILUX MOXiTHUX.

5. O3HaueHHs (CTPOro) OMYKJIMX Ta YrHYTUX (QYHKIIH Ha TpoMDKKYy. ['eomerpuune
TIIyMaueHHs OMYyKJIOCTI Ta yrHyTocTi. O3HaueHHS TOYKHM meperuny rpadika gynkmii. HeobxigHa
yMOBa B TOMIIl TMeperuHy st aBivi audepeHnioBannx ¢GyHKmii. JloctaTHi yMOBH CTpOroi
OITYKJIOCTI (DYHKIIIT Ta HASIBHOCTI (BIZICYTHOCT1) TOUKU MIEPETUHY.

Tema 11. I'paghixu ¢hynkyiit ma xpusi, 3a0ani y dexapmosiii abo NOJAPHIL cCucmemax KoOpoOuHam.
1. Acumnrotu rpadika ¢pyHkiii. Teopema npo 3HaX0KeHHS Koe(ilieHTiB aCUMIITOT.
2. Cxema nociimkenss ¢yHKii Ta mooyaosa ii rpadika. [Ipukma.

3. INonsipHa cucremMa KOOpAMHAT. 3B 30K JEKapTOBUX KOOPJAMHAT 3 MoJisipHUMHU. [lepexina Bin
KpUBOi, 3ajaHOT B MOJSIPHINA CHCTEMi1 KOOpAWHAT, A0 MapaMEeTPUYHOTO TOJAaHHS ii B JE€KapTOBIH
CHCTEMi KOOpAMHAT. ACHMIITOTH KpUBHX, IO 3a/JaHi MapaMeTpPUYHO B JIEKApPTOBIH CHCTEMI
KOOPJMHAT. ACUMITOTH KPUBHX, IO 33/1aHl B MOJSIPHIN CUCTEMI KOOPIUHAT.

II cemecTp
Po30in 5. Hesusznauenuii inmeepai.
Tema 12. Hegusznauenuii inmezpai.

1. O3navenHs nepBicHOI QyHKIIIT HA MPOMDKKY. TeopeMa mpo CTPyKTypy MHOKHUHU ITEPBICHUX
¢ynkuii Ha npomixky. [Ipukmnan ¢yHKIiI Ha TPOMIKKY, B SKOi HE ICHYe INEpBICHOI Ha LBOMY
npoMikKy. HeBu3HaueHu# iHTErpa i HOro BIacTUBOCTI. TabmuIs MepBICHUX AESKUX eJIeMEHTapHUX
¢ynkuid. @opmyna 3aMiHM 3MiHHOI Ta (opMysa IHTEIpyBaHHA YacTUHAMH JUIsI HEBU3HAYCHOTO
IHTerpay.

2. PamionanpHi  QyHKIii (apoOu), po3KiIageHHS I1X Ha HaWlmpoctimi. [HTerpyBaHHS
HaWTPOCTIMMX panioHanbHUX GyHKIIH. MeToa OcTporpaachbKoro BUAIICHHS palllOHAIBHOI YaCTUHH
iHTEeTpaa.

3. InrerpyBanHs (QyHKIIIH, parlioHaILHUX BITHOCHO paJuKaia 3 IpoOoBO-JiHIHHOT PyHKINT Ta
HE3aJIe)KHO1 3MIHHOI.

4. TarerpyBanHsl (yHKIIIH, palioHATLHUX BITHOCHO KBaJIpaTHYHOI IppalliOHAIBHOCTI Ta
He3aJIeKHOI 3MIHHOI, 3a JIOMIOMOTror0 mijcTaHoBoK Einepa. [leski okpemi BUNAAKH (B TOMY YHCII
IHTETpYBaHHS BITHOIICHHS TOJIIHOMA Ta KBaIPAaTUIHOI 1ppaIlioHaATBbHOCT).

5. Jleski BIacTUBOCTI MapHUX 1 HEMApHUX paIlliOHANbHUX (YHKILIH 1 X BHKOpPHCTAaHHS MpU
IHTeTpYBaHHI  pamioHaJbHUX (YHKIIH BIIHOCHO CHHYyCa Ta KOCHHYyca. YHIBepcaibHa
TPUTOHOMETPUYHA IiJICTAHOBKA. IHTErpyBaHHs IOOYTKY palliOHaJIbHHUX CTENEHIB CHHYyca Ta
KocuHyca. [HTerpyBaHHs (QyHKIIIH, pallioHaTbHUAX BITHOCHO €KCIIOHEHT.

Po30in 6. Busnauenuii inmezpan ma 1020 3acmocy8anHs.

Tema 13. Buznauenuii inmeepan ma tio2o 3acmocy8aHHsL.

1. Po30OutTa Bifpizka Ta HA0OPH TOYOK, Y3TOJDKEHI 3 JaHUM po30uTTsAM. O3HaueHHS
iHTerpaibHUX cyM PiMaHa, inTerpana PiMmana Ta kiacy inTerpoBaux 3a Pimanom ¢ynkmiid. [Tpuxknaam
IHTErpOBHUX Ta HEIHTETrpOBHUX 3a PimManom ¢ynkuiit. HeoOxinHa ymMoBa iHTerpoBHOCTI (QyHKIIIT 32
PimaHOM.
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2. Hwxni (BepxHi) cymu JlapOy Ta ix BnactuBocTi. O3Ha4eHHS HIYKHBOTO (BEPXHBOT0) IHTErpajia

HapOy.

3. Jlema J[lapOy. Kpurepiit [HapOy inTerpoBHOCTi (yHKIIH 3a PiMaHoM 1 Horo pi3Hi
eKkBiBajieHTH1 popmymoBanHsa. Kpurepiii Pimana inTerpoBHocTi (yHKIIH y po3ymiHHI PimaHa.

4. Knacu ¢yHKIIN, IHTErpoBHUX 3a PimMaHoM (HemepepBHI Ha BiJpi3Ky (YHKIN; 0OMEKeHi
¢dyHKLIi, 110 MalOTh Ha BiAPI3KYy HE OUIbIIE HIX CKIHUEHHE YHCIO TOYOK PO3PUBY; MOHOTOHHI Ha
BIJIPI3KY (PYHKITIT).

5. AnutuBHicTh iHTerpana Pimana sk ¢yskmii Bigpiska. JlimiiiHicTe iHTerpana Pimana
BIJIHOCHO TIIIHTErpalibHO1 PyHKINi. [HTErpoBanicTh JOOYTKY Ta MOYJIA IHTErpOBaHUX 3a PimaHoM
¢ynkuii. Oninka Moxyis inTerpaina. [Io3uTHBHICTS Ta MOHOTOHHICTB iHTErpasia Pimana, Teopema npo
cepenHe (3HaUCHHS) 11 iHTerpana PimaHa.

6. HenepepBHuicTb Ta nudepeHuiioBanicTs (GyHKUil, 3agaHoi iHTerpanoM Pimana i3 3MiHHOIO
BEPXHBOIO MEKECIO IHTeTpyBaHHs. ICHyBaHHS MepBiCHOI y HEMEpepBHOI Ha BiJpi3Ky GyHKIi. Jpyra
TeopeMa Ipo 3aMiHy 3MiHHOI B iHTerpani PimaHa.

7. OcHoBHa (hopmyra iHTerpasibHOTO yKcieHHs (hopmyna Heiorona-JleitOnima) Ta ii Hacmigok
npo BijHOBIEeHHS (yHKIT 3a ii moxiaHo0 Yepe3 interpai Pimana. @opmysa iHTerpyBaHHS YaCTUHAMU
JuTst iHTerpana Pimana, Teopema npo 3aMiHy 3MiHHOT B iHTerpaii Pimana.

8. OCHOBHI BIIaCTHBOCTI IUIOLI] MHOTOKYTHHUX (iryp. O3HaueHHs HMXKHBOI Ta BEpXHBOI ILIOILI,
B3araJii, oIl Ta KBQJAPOBHOCTI MHOYKHH Ha IutomuHi. Kpurepiit KBapoBHOCTI MHOKHH.

9. KBaapoBHICTh KPHBOIIHIKHOI Tpameii Ta 3HaXOKESHHS 11 TUIOLII.
10. KBaapoBHICTh KPUBOIIHIHHOTO CEKTOPA Ta 3HAXOKEHHS HOTO TUIOII].

11. JlomxuHa kpuBoi. BnactuBocTi cnpsimimoBaHoi KpuBoi. Teopema nmpo 00UMCIeHHsT JOBXUHH
kpuBoi. Hacmimku.

12. KyOosuicte Tin. Kpurepiii kyb6oBHOCTi. OOumciaeHHs 00’emy  Tina, sike 3100yTe
obepranHaMm rpadika ¢yHkiii HaBkoio Bici OX.

13. KBagpoBHicTh MOBepxHI OOepHEHHS. 3HAXOKEHHsS IUIOIII IOBEPXHi, Ky 37400yTO
obepHeHHsM rpadika ¢yHKIii HaBkoio Bici  OX.

Po30in 1. Hegnacni inmezpanu ma yuciosi psou.
Tema 14. Hesnachi inmeepanu.

1. O3HadyeHHs HEBJIACHOTO IHTErpaja Mo HEOOMEKEHOMY MpOMiKKY (iHTerpana 1-ro poxdy),
roro 30DkHICTh. EtamonHuit interpan 1-ro pomy, #oro 30ikHIcTE. Kpurepiii Komri 301xkHOCTI
HEBJIACHOT'O 1HTErpaJia 1o HeoOMekeHOMY TPoMiKKY. KpuTepiit 301KHOCTI HEBIACHOT0 iHTerpasa Bij
HeBix eMHOT GyHKIii. O3HaKa MOPIBHIHHS 301KHOCTI HEBJIACHUX 1HTErpatiB i 1i Haciiaku. [Ipuka.

2. O3HaueHHS a0CONIIOTHOI Ta YMOBHOI 301’KHOCTEH HEBJIACHUX 1HTErpamiB 1-ro pody. 3B’ s30K
30DKHOCTEH HEBJIACHHUX 1HTETrpaiiB Bia QyHKINT Ta Bix Momyns ¢yukiii. O3naku Jlipixie ta Adens
301KHOCTI HeBJacHOro iHTerpana 1-ro poxy. [Ipukmagy.

3. O3HaueHHs HEBJIACHOTO IHTErpasa BiJ HeoOMexxeHoi GyHKIii (iHTerpana 2-ro poay), Horo
30ixkHICcTh. ETanonuuii interpan 2-ro poay, oro 30ixkHicTb. Kpurepiit Komi 361kHOCTI HEBIacHOTO
iHTerpasa Big HeoOMexeHoi (yHkIlli. Kputepiit 301KHOCTI HEBJIACHOTO IHTErpajia Bijl HEBII €MHOT
¢ynkuii. O3Haka NOpiBHAHHS 301KHOCT1 HEBIACHUX IHTErpatiB 1 i Hacmigku. [Ipukmnan.

4. O3HaueHHs a0COFOTHOI Ta YMOBHOT 301’KHOCTEH HEBIACHUX 1HTETPATIB 2-TO POay. 3B’ SI30K
301KHOCTEH HeBJIAaCHUX iHTerpatiB B ¢pyHKil Ta Bix Moayis Gynkiii. O3naku [lipixie Ta
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AOens 301KHOCTI HEBJIACHOTO 1HTErpaja BiJ HeoOMexeHoi (yHkIii (iHTerpama 2-ro poxy).
ITpuxnann.

5. BnactuBocTi HEBNMacHUX IHTErpasiB (JTiHIHHICTP HEBJIACHHX IHTErPaJliB  BiJIHOCHO
nigiHTerpanbHoi (yHKII{; aAUTUBHICTh HEBJIACHOTO iHTErpana sk (QyHKIIT MpoMikky). Popmynu
3aMiHU 3MIHHOI Ta IHTErpyBaHHS YaCTHHAMH JJisi HEBJIacHHX iHTerpamiB. @opmyna HeroToHa-
JleiiOHina 11 HEBIACHUX iHTErpatiB. [ 0JJIOBHE 3HAUEHHS HEBJIACHOTO 1HTETpaa.

6. B-pynkmis ta I'-dpynxmis Einepa.
Tema 15. Yucnosi paou.

1. O3naveHHs POy, MO0 YacTKOBUX CyM 1 30DKHOCTI psmy. HadmpocTimi BiracTHBOCTI
gucnoBux psaiB. Kputepiit Komri 30ikHOCTI ymcrnoBux psnaiB. HeoOximHa ymoBa 301KHOCTI
yucioBoro psany. ['apmoniitauit psin. CyMma HeCKiHYEHHOT T€OMETPUYHOI ITporpecii.

2. Psanu 3 HeBi eMHMMHU YJI€HAMH, O3HAKH X 301KHOCTI (03HAKA MOPIBHIHHS Ta ii HACTIIKH,
o3Haka [/lamambepa, panukanpHa Ta iHTerpanbHa o3Haku Ko, o3Haku Paabe Ta ["ayca 301xHOCTI
psniB). [pukianu.

3. Psaam 3 depryBaHHsAM 3HaKIB 1 JIeiOHIIIEBChKI psaau. O3Haka JleiOnima 301KHOCTI psAAIB 1 11
HaCIiIOK. AOCONIIOTHA Ta YMOBHA 30DKHOCTI psifiiB. 3B’SI30K 301KHOCTI psAy 31 301KHICTIO pATY,
CKJIAJICHOTO 3 MOMYJIB ujeHIB BuxigHoro psay. Os3nakum Jlipixjae Tta AOens 301KHOCTI PSIB.
[Ipuxnanu.

4. O3HaueHHs MEPECTaHOBOK YMCIOBOTO psiay. Teopemu mpo 301KHICTH Py, OTPUMAHOTO
NIEPECTAaHOBKOIO WJICHIB a0COJIIOTHO 301KHOro umcioBoro psay. Teopema Pimana. [lii 3 psgamu.
O3HaveHHs 100yTKYy 4yncIoBUX psiB. Teopema Komri mpo 100yToK psIiB.

Po30in 8. @yukyionanvui nocnioosnocmi, yrukyionanrvhi psaou. Cmeneresi psou.
Tema 16. @yuxyionanvui nocrioosnocmi ma psiou. Cmenemnesi psou.

1. O3naueHHs (YHKUIOHATBHUX TIOCIIOBHOCTEH Ta (YHKIIOHAIBHUX pAfiB. O3HauYeHHS
30DKHOCTI Ta PIBHOMIPHOI 30DKHOCTI Ha MHOXHHI (YHKIIIOHAJIBHUX TIOCIIIOBHOCTEH Ta
¢yHkuioHambHUX psAAiB. Bianosiani npukinanu. Kpurepiit Ko piBHOMipHOT 301KHOCTI Ha MHOKUHI
(GYHKIIOHATFHUX TIOCTIIOBHOCTEH Ta (QyHKIIOHATBHUX psaAiB. Kpurepili piBHOMIpHOI 301KHOCTI
(GyHKLIOHATBHUX TOCHIAOBHOCTEH, Hachmigok. HeoOximHa ymoBa piBHOMIpHOi 301KHOCTI
(G YHKIIOHATILHOTO PSY.

2. Teopema mpo piBHOMIpHY 301KHICTh (DYHKI[IOHAIBHOTO PSAY, WIEHH SKOrO OTPHUMaHI
MMOMHOXKEHHSIM WJICHIB pIBHOMIPHO 301KHOTO psiay Ha oOMexeny ¢ynkmito. O3Haku Beiepmpacca,
Abens ta Jlipixiie piBHOMIPHOI 301KHOCTI (DyHKIIOHAJIBHUX PAIIB.

3. Teopema mpo HemepepBHICTh CYMHU (PYHKIIIOHATLHOTO psAly. Teopema Mmpo 1HTerPOBaHICTh
CyMH (PYHKIIOHAJIBHOTO psiny (Teopema Mpo MOYICHHE IHTErpyBaHHS (DYHKIIOHAIBHOTO PSAY).
Teopema mpo nudepeHIIHoBaHICTE CyMH (DYHKIIIOHAIBHOTO psiay (TeopeMa mMpo TOWICHHE
nuQepeHIitoBaHH (YHKIIIOHAIBHUX PSIiB).

4. O3HaueHHs cTereHeBoro psaay. @opMynu st OOUMCICHHS pajiycy 301)KHOCTI CTETICHEBOTO
pany (Komri-Anamapa, JlamambGepa). Teopema mpo aOComOTHY 301KHICTh CTETIEHEBUX PAMIIB.
Teopema AGens. Teopema mpo piBHOMIPHY 301KHICTh CTEIIEHEBOTO PSTY HA BIAPI3KY.

5. ApudmMeTnuHi Iii HaJl CTETICHEBUMH PSIAMH.

6. O3nadyeHHs aHAMITUYHOT QYHKIIIT B Toulli. BracTuBoCTi aHamiTHyHuX QyHKIIN (HEOoOXiaHA
Ta JIOCTaTHHO YMOBHU aHaNITHYHOCTI (yHKIHIT1 y Touli). [Ipuknan HeckindeHHO nudepeHiiioBanoi
quCI0BOi (PYHKINT JIHCHOTO apryMEHTY, KA HE € aHATITHYHOIO.

7. CreneHeBi psIu 3 KOMIUIEKCHUMH YJICHAMHU.
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Po30in 9. Mempuuni npocmopu. /lughepenyianvre uucienusn yukyit KitbKox 3MiHHUX.

Tema 17. Mempuunuii npocmip R Jughepenyianvre uucnenus Qyuxyiti KitbKOX 3MIHHUX.

n . . .
1. O3HaueHHS METPUKHU Ta MeTpuuHOro npocropy. Ilpukmax (R, p). Binkpuri (3amMKHEHi)
. n . .
MHOXXUHH y MeTpuuHomy mpoctopi (R, p), npukimagu. BiaacTuBOCTI BiIKpUTHX (3aMKHEHHX )
n . .
MHOXUH B (R, p). O3HauCHHS €-0KOJIIB Ta IPOKOJIOTHX E-OKOJIIB.

2. O3HaueHHS JiaMeTpa MHOKHHH Ta 00MEXEeHOi MHOKUHU. BIacTuBiCTh BIAIITHBHOCTI TOUOK
Yy METPUYHOMY TMpocTopl. ['paHnyHl TOUkM MHOXHWH. O3HaueHHS 130JbOBAHUX, BHYTPIIIHIX,
30BHIIIHIX 1 MEKOBUX TOYOK MHOXXHH y METPUYHUX MPOCTOpPaX. 3aMUKAHHS MHOXKUH, KOMIIAKTH Yy

pocTopi R".

. o . n . . . .
3. O3naveHHs nocnigoBHocTed y mpoctopi R'. O3Ha4eHHs rpaHuUI TOCIIZOBHOCTI Y TPOCTOPI

R". 30ikHi Ta HhyHIaMEHTAIBHI TOCIITOBHOCTI. 3B’130K MK ()yHIaMEHTAJIBHICTIO MTOCTITOBHOCTI Ta
ii 361kHicTIO. Teopema bonbuano-Beiiepmrpacca. O3HaKka KOMIIAKTHOCTI.

4. OznaueHHs rpaHulll GyHKIIT KiTbKoX 3MiHHMX 3a Komri ta 3a 'efine. ['panunsa QyHkIii mo
MHOXHHI. O3HaYeHHs HenepepBHOCTI (QYHKIIM Kinbkox 3MiHHMX. Teopema Beiiepmrpacca.
PiBHOMIpHA HemepepBHICTh QYHKIIIH KiTbKOX 3MiHHUX. Teopemu KanTopa Ta Teopema npo rpaHuIlio
KoMITO3ullii BinoOpakeHs. [lpuknan GpyHKIIT A1BOX 3MIHHHX, IS SIKOI HE ICHY€E BCeOIUHOI IpaHMIl],
ajie iICHy€e TpaHHUIIS 3a OYy/Ib-IKUM HAIIPSIMKOM.

5. O3nauenHs nudepeHIiiioBaHocTi B ToYll (YHKIII KUJTbKOX 3MIHHHX, AudepeHuiana Ta
noxigHoi Qynkmii B Toumi. HeoOximna ymoBa audepeHmniiioBHOCTI (GyHKINT (3B’SI30K MiX
HENEPepBHICTIO Ta maudepeHiioBHicTI0O (QyHKmii B Touri). O3HaueHHS YaCTHMHHUX TOXITHHX
byHKIIM B TOUIl Ta TeopeMa Tpo 3B’SA30K audepeHiiiioBaHocTi (yHKIIT B Todumi 3
T EepeHIIIMOBHICTIO B il TOYII 32 OKpeMUMU 3MiHHUMH. [Ipukian GyHKIIT TBOX 3MIHHUX, IS SIKO{
ICHYIOTbh YC1 YaCTHHHI TTOX1JIHI Y TOYIIl, aJI¢ KA He € MU EPEHIIIHOBAHOO Yy 1 TOYIII.

6. JlocratHs ymoBa nudepenuiioBanocti ¢yHkmii B Toumi. O3HaueHHS HENEpepBHOI
nudepeHIiioBaHOCTI BiIOOpaKeHHsI Ta 11 3B’S30K 3 HEMEPEPBHICTIO YACTUHHUX TOXITHUX KOOP-
nuHAaTHUX QyHKIiH. ['eomeTpuune TiiymaueHHs nudepeniiioBanocti QyHKIT ABOX 3MIHHUX (B TOMY
YUCIl PIBHSHHS JOTHYHMX Ta HOPMAIBHUX IUIOMMH 10 Tpadiky ¢yHKII, TIyMadeHHS
nudepentiany).

7. IlpaBuna nudepeniitoBanas QyHKINH KUTHKOX 3MIHHUX (Teopema nmpo audepeHIiioBaHICTh
KoMmro3uii Ta i Hacmigok ((popmyna ans oOUMCIEHHS YACTMHHMX MOXITHUX CKIanHOi (QyHKINT
KUIBKOX 3MIHHUX, IHBApiaHTHICTh (hOpMH TepiIoro AudepeHIiaia).

8. Iloxinna ¢ynkuii 3a HanpsiMKoM. TeopeMa mpo iCHyBaHHS MOXiIHUX 32 BCiMa HallpsIMKaMU
JU1st TuepeHIioOBHOI Y BHYTPIITHIN TOUIl (PYHKITIT Ta 3B’ I30K MOX1HOT 32 HAIIPSIMKOM 3 TPaJIIEHTOM
¢dynkuii. ['eomerpuunmii 3micT rpagienTa QyHkKii. OpTOroHANBHICTH rpaieHTa QYHKILIT B TOUII 10
JiHIT piBHS, IO TPOXOIUTH YEPE3 II0 TOUKY.

9. YactunHi moxiaHi QyHKUii M-mopsaky B Touli. HeoOxigHi (mocraTHi) yMOBH M pas3iB
nudepeHIiioBaHoCTI (PYHKIT B TOYIII.

10. Teopema IllBapuma mnpo piBHICTH 3MIMIAHUX MOXIAHUX JPYTOro MOPSIKY. 3B’SI30K
nudepeHiianiB QyHKIil 3 YacTHHHUMH ToXigHuUMH. JudepeHmiam BUIMX MOPSAKIB IS (YHKIIT
0araTtbOX 3MIHHHX, iX HEIHBAP1aHTHICTb.

11. ®opmyna Teimopa mist GyHKIINA KITPKOX 3MIHHUX 13 3QJIMITKOBUM WieHOM y dopwmi [leaHo.
®opmyna Teiinopa i GyHKIIH KUTPKOX 3MIHHUX 13 3aJIMIIKOBUM WwieHOM Y Gopmi Jlarpamxka.
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12. Osznauenns (QyHkIii, 3agaHoi y HeIBHOMY BUTJsAl. Teopema mpo icCHyBaHHS (YHKITIT,
3agaHoi HesiBHO. Teopema npo nudepeHiiioBaHicTh HEIBHUX (DYHKIIIH.

13. HesBHi ¢yHKIII KiTbKOX 3MIHHHMX. TeopemMa mpo ICHYBaHHS Ta JAU(EPEHIIIHOBaHICTh
HESIBHUX (YHKLIN KITBKOX 3MIHHHUX.

14. HesBHi ¢yHKINi, 3a7aHl 3a JOMOMOTOI0 CHUCTEMH piBHAHB. Marpuins Skobi, skoOiaH
CHCTEMHU piBHSAHB. Teopema mpo po3B’si30k Ta AudepeHIiHoBaHICTh PO3B’SI3KY CUCTEMHU.

Po30in 10. Excmpemymu ¢hyHKYitl KitbKOX 3MIHHUX.
Tema 18. Excmpemymu pynkyiti KitbKox 3MiHHUX.

1. O3HaueHHS JIOKATBHUX EKCTPEMYMIB (CTPOTHX Ta HECTPOTrHX) (PYHKIIH KUTBKOX 3MIHHHUX.
HeobxinHa yMOBa BHYTPIIIHBOTO EKCTpeMyMY AudepeHiioBanoi (GyHKIIT, HACIIIOK.

2. JloctaTHi YMOBH HAasiBHOCTI (BIJICYTHOCTI) JIOKQJIbHOTO BHYTPIIIIHBOTO EKCTPEMyMY B
crarfioHapHii Toumi aBivi qudepeHiiioBanoi GyHKIIi, HACTIIOK Il BUMAAKY (YHKIIT TBOX 3MIHHHX.

3. O3HaueHHsT YMOBHOTO €KCTpeMyMy (YHKIIT KUIBKOX 3MIHHUX. MeToJ HEBU3HAUYCHUX
MHOXXHUKIB Jlarpamxka. [lpuknan 3HaXOIKEHHS YMOBHOTO EKCTPEMyMY 3a O3HAuUeHHSM Ta 3a
MetoqoM Jlarpanxa.

4. Meron HaliMEHIIINX KBAJIPaTiB.

Po30in 11. Kpamui inmeepanu Pimana.
Tema 19. Iloositini inmezpanu.

1. 3amaua mpo o0’em HUIIHAPUIHOTO Opycy. Po3OUTTS mpsSMOKyTHHKA, AlaMeTp pO3OHUTTS
NPSAMOKYTHHUKA, IHTETpajbHI CyMU, TIOJBIITHI IHTETpaIy MO MPSIMOKYTHUKY. O3HaueHHS IHTETrpOBaHOI
3a Pimanom (ynkii Ha npsmMokyTHUKY. HeoOximHa ymoBa iHTerpoBaHocTi 3a Pimanom. Bepxhi Ta
HIkHI cymu JlapOy ta ix BmactuBocti. Kpurepiit Pimana interpoBanocti 3a Pimanom obmexeHol
b yHKII11, BA3HAYEHOT HA MPSIMOKYTHHKY.

2. TloagiitHuii iHTErpai Mo JOBUIbHIN 0OMeXeHi MHOKHUHI. JlocTaTHI yMOBH 1HTEIPOBAHOCTI
dbyukuii. [Ipukman 3HaX0MKEHHS TOIBITHOTO THTETpaia 3a 03HAYCHHSIM.

3. BrnactuBocTi moABiiHOTO iHTerpany (aAWTHBHICTh MOJBIMHOTO iHTerpana Pimana sk
GbyHKIIT MHOXXWHH, JIHIHHICT, TOABIMHOTO IHTErpasa BiAHOCHO MifiHTErpaabHOI (QYHKIIT JBOX
3MIHHUX, IHTETPOBAHICTh JHOOYTKY Ta MOIYJS IHTErpoBaHUX (DYHKIIiH, OIliHKAa MOIYJs iHTerpaia,
MO3UTHBHICTh Ta MOHOTOHHICTh IOJBIMHOTO IHTErpanga, TeopeMa IMpO CEpPeaHe (3HAYCHHS) IS
MOJIBIHOTO 1HTETrpana).

4. Jlema nmpo 0OYMCIICHHS MOABIMHUX 1HTETPAIiB BiJl IHTETPOBAHOI HA MPSAMOKYTHUKY (DYHKITIT
3a JOMOMOTOIO MOBTOPHUX. TeopeMa mpo 0OYMCICHHS MOJABIHHUX IHTETpaliB BiJl iIHTErpOBaHOI Ha
KPUBOJIIHIMHIN Tparemii (yHKIii 3a TOmoMorow MoBTOpHHUX. [Ipukiman oO0YMCIeHHsS MOJIBIHHOTO
1HTEerpaa 3a JOMOMOTOIO ITiE] TEOPEMHU.

5. Tlmoma moBepxHi. 3HaAXOMKEHHS IO TTOBEPXOHb, K1 3a7aHi PI3HUMH criocobaMu (SIBHO
Ta 3a JOMOMOT'OI0 ITapaMeTpiB).

6. 3acTocyBaHHS MOABIMHUX IHTETPAIiB B MEXaHIIII.

Tema 20. I[lompitini inmezpanu.

1. 3amaua mpo oOYHMCIEHHS Macu Tijna. Po30uTTs mapanenerninena, giaMeTp po3OHUTTS
napaneseninesa, IHTETpalbHI CyMH, TOTpPidHI IHTerpasim mo mnapanenemineny. O3Ha4eHHS
iHTerpoBanoi 3a Pimanom ¢ynkiii Ha mapanenemineny. HeoOximHa ymoBa 1HTETpOBAHOCTI 3a
Pimanom. Bepxni Ta HikHI cymu JlapOy Ta ix BimactuBocti. Kputepiii Pimana iHnterpoBanocti 3a
Pimanom obmeskeHoi ¢hyHKIII1, BU3HaYeHOT Ha apasenenineny. [loTpiitHuit iHTErpai 1o 10BIILHOMY
TiTY.
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2. octratai ymoBu iHTerpoBaHocTi ¢yHkiii IIpocropoBa mipa JKopaana. BmactuBocti
noTpiifHoro inTerpany. OOYMCICeHHS MOTPIHUX 1HTErpaliB 3a JOIOMOTO0 MOBTOPHHUX.
3. 3amiHa 3MIHHUX B MOTpiMHUX iHTerpanax. CdepuyHi Ta TWIHAPUYHI KOOPIWHATH,
3HAXO/KEHHS 00’ eMy.
4. 3acTtocyBaHHS MOTPIHHUX IHTETPAIIB y MEXaHIIIl.
5. MHuorokparsi interpanu. Teopema Dy0iHi.

III cemecTp

Po30in 12. Kpugoniniiini ma nosepxnegi inmezpaiu. Enemenmu meopii nojs.
Tema 21. Kpueoninitini inmeepanu.

1. 3agaua npo 3HaXOMKEeHHS MacH KpuBoi. O3HaueHHS KPUBOJMIHIMHOTO iHTErpaia 1-ro pomy mo
MIPOCTIN TIIAJKIH KPUBIH, HOT0O HE3AIEKHICTD BiJl BHOOPY IMapaMeTpH3allii Ta TeopemMa mpo Horo 3BeIeHH
1o inTerpaia Pimana. BnactuBocTi KpUBOMiHIMHKX iHTETpaltiB 1-ro pony.

2. OpienroBana kpuBa. KpuBOMIHIMHUK I1HTETpan 2-TO POAY, WOTO BIACTUBOCTI. 3BEICHHS
KPUBOJIIHIIHOTO 1HTErpay 2-ro poy 0 BU3HAUEHOTO IHTerpay.

3. 3B'130Kk MDK KpHUBOMIHIMHAMHU iHTerpadamu | Ta 2-ro pomy. Di3uyHe TIyMadeHHs
KPUBOJIHIMHUX IHTETpalIiB 2-T0 pOy.

4. O3HaueHHS TJIAIKOi, PEryJIsIpHOi, 3aMKHYTOi KpHBOi, MPOCTOTO0 3aMKHYTOTO KOHTYpY;
3aMKHYTOi 00JIACTi, 0HO3B’SI3HOI 00JIACTI; I0JATHOrO HAmpaBjeHHs 00Xoxy KoHTypy. Dopmyna
I'pina., HacTiIKK (3HAXOKEHHS TIOIIMH MHOXKHUH).

5. O3HaueHHsSI BEKTOPHOTO, MOTEHIIIHOTO Tojs. Kpurepiit motenttiitHocTi noss. Teopema mpo
HE3aJIEKHICTh KPHUBOJIHIMHOTO IHTErpajga 2-ro poAay BiI MyTi IHTETpyBaHHS (JOCTaTHS yMOBa
MOTEHITIHOCTI OIS ).

6. ExBiBaJIeHTHI MOCTAHOBKH 3a/1a4i PO HE3aJICKHICTh KPUBOJIIHIHHOTO 1HTETpana 2-ro0 poay
. .. . . . . . . 2
BiJ] ITyTi IHTETPYBaHHS Ta KPUTEPiH Takol HezanexHocTi. Kputepiit moTeHmianbHocTi moist y R
7. Tema 22. Ilosepxnesi inmecpanu.

1. OxgHOCTOpOHHI Ta ABOCTOPOHHI MOBepxHi. CTOPOHA MOBEPXHi. 3HAXOKEHHS HAIPABIIIOUMX
KOCHHYCIB HOpMaJi JIjIi TIOBEPXOHb, SIKI 3aJaHi SBHO Ta 3a JIOMIOMOTOI TapametpiB. OpieHTarlist
nosepxHi. [IpocTi kyckoBo-T71a/1Ki TTIOBEPXHI.

2. IloBepxHei iHTErpam 1-ro poay 1o JBOCTOPOHHIM KyCKOBO ~TJIaJIKUM MOBEPXHAM. 3BEJICHHS
MIOBEPXHEBOTO iHTErpaity 1-ro poay 10 NOABIHHUX IHTErpaiiB, HACIIAKU. (IS TOBEPXOHb, SIKi 33/1aHi 3a
JIOTIOMOT'OI0 TIapaMETPiB, SIBHO, 3HAXOKEHHS IJIOITMHHA TTOBEPXHI).

3. IloBepxHeBi iHTerpamu 2-ro poay MO0 BHOpaHii CTOPOHI MOBEpXHi.  3B’S30K MiX
MOBEPXHEBUMH iHTErpasaMu 1-ro ¥ 2-ro poiB MO JBOCTOPOHHIM IIaKUM NOoBepxHAM. HesanexHicTs
MOBEPXHEBOTO 1HTErpayia 2-ro poay Bia BHOOpY mapamerpu3arii mpu (ikcoBaHIM opieHTaIi Ta HOro
3aJIeKHICTh BiJ OpieHTanii moBepxHi. ®opmyna s 0OUMCIEHHS MOBEPXHEBOTO IHTErpaia 2-ro pony
4yepe3 KpaTHUM iHTerpai.

Tema 23. Enemenmu meopii nozs.

1. Cxanspni, BekTopHi nosiss. Oneparop [amineToHa, rpamieHT. J[uBepreHItis, MUPKYIAIs,
poTOp, TOTOK BEKTOpHOro mojs. Kpurepili MOTEHIIAJIBHOCTI BEKTOPHOTO TMOJIA Ta KPHUTEPIH
COJICHOIJATbHOCT1 BEKTOPHOTO TOJISl B 00JIaCTI B TEPMiHAX €JIEMEHTIB TEOpii MmoJIs.

2. ®opmyna Crokca. ®opmyna Iayca-Octporpaachkoro. Ix ¢opMymoBanHs y TepMmiHax
BEKTOPHOTO aHaJi3y.
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Po30in_13. Dyukyii xomnaexcnoi 3minnoi. /[ughepenyitiosanicmov ma inmezposanicms @QyHKYIU
Komniexchoi sminnoi. @opmyna Kowi. Paou Jlopana.

Tema 24. @yuxyii xomnnexcnoi 3minHOI. Jugepenyitiosanicms ma inmezposanicms @OYHKYIU
KomniekcHoi 3minHoi. Paou Jlopana.

1. ®yHKIIi KOMIUIEKCHOI 3MiHHO1. [ paHulis, HemepepBHICTh Ta AU EpeHITIHOBaHICTh (YHKITIT
KoMIUIeKCHO1 3MiHHOI. YMoBu Komni-Pimana ([lanam6epa-Eiinepa).

2. 'eomeTpruyHe TIIyMaueHHS apryMeHTy Ta Moaysst oxigHoi. KondopmHi BimoOpaxkeHHS.

3. EnemenrapHi QyHKIITI KOMIUIEKCHOT 3MiHHOI.

4. TarerpoBaHicTh QYHKIIT KOMIUIEKCHOI 3MiHHOI. ®opmyna Korri.

5. I3omboBani Toukw, iX knacudikaris. Psau Jlopana.

6. Jlumku Ta iX 3acTOCYyBaHHS 0 OOYMCICHHS 1HTETPAIB.
Po3oin 14. Jlugpepenyianvui pieuanus ma cucmemu oughepenyianvhux pieusaHs. llepemeopents
Jlannaca.
Tema 25. JJughepenyianvhi pigHsaHHs.

1. Iudepenmiansui piBHsHHA ([IP) n-ro mopsaky. 3amaga Komi JIP. T'eomerpuuna
inTepnperartist JIP 1-ro mopsaaky. Hopmansna cucrema (HC) JIP. 3Benenns AP x HC. 3anaua Komi
HC.

2. PiBHSHHS 3 BIIOKPEMJICHUMH 3MIHHUMU Ta PIBHSIHHSA, SIKi 10 HUX 3BOJSTHCA.

3. JliniitH1 nudepeHmiaibHi piBHSIHHS MEPIIOTO MOPAAKY. MEeToIu 1HTEerpyrouoro MHOKHHKA
Ta Bapiamii TOBUTHHOI cTanoi. PIBHSHHS y TOBHUX AuQepeHIiaax.

4, Jlinitai  nudepeHmianbHl  PIBHSHHS — BUIIOTO TNOPSAKY. [IpwHIMO — cymeprmo3uiii.
HerepminanT Bponcbkoro. Teopema mpo po3B’si3ku siHidHUX J[P.

5. JliniitHi mudepennianbHi piBHAHHS 31 cTanuMu Koedimienramu. PiBasuus Eitnepa. Teopema
npo po3B’s3ku diHiHEUX J[P. Metop Bapiallii JOBIIBHUX CTaTHX.

6. JliniiiHi cuctemu nudepeHIiaTbHIX PiBHSIHB.
7. JliniitHi cuctemu qudepeHniaaIbHUX PiBHAHB 31 CTAIUMU KOoe(]ilieHTaMu.
Tema 26. Ilepemeopenns Jlannaca.

1. 3o0paxennsa Jlamiaca ans KyckoBo-HemepepBHOI ¢yHKuii. OpHuruHai, MOKa3HUK POCTY
dbynkii. 3HaxopKeHHs 300paxeHHs Jlamaca 1y KocuHyca Ta 3B'S30K 3 300pakeHHsaM Jlarumaca aiis
cunyca. @ynkuisa Xeicaiina. Teopema npo €MHICTh, HACITIJIOK.

2. BnactuBocTi 300pakeHb Jlannaca (moniOHICTD, JIHIAHICTB, 3MIIIEHHS,
IuQepeHIiiioBaHICTh 300paXeHHs Ta OpuWriHajia, IHTErpyBaHHA 300paXCHHS Ta 3alli3HEHHS
opurinana). Omnepaitis 3ropTku QyHKIIi# Ta 11 BmactuBocTi. @opmyina J[roamers.

3. 3acTocyBaHHS ONEPaLiHOrO 3UMCIEHHS B JU(epeHIiaIbHUX PIBHAHHSIX.
Tema 27. Teopis cmitikocmi.

1. OcHoBHi HOHATTS Teopii CTIKHKOCTI. ['eoOMeTprUHMIA 3MICT CTIHKOTO pO3B’SI3KY.

2. CTiiiKicTh NiHIHHUX cUCTEM AudEepeHITiaTbHUX PIBHSIHb.

3. Teopema JlamyHoBa npo JOCTIKEHHS Ha CTIHKICTh 3a MEPLIIMM HAOIMKEHHSIM.

4

Oynkuis JlsmyHoBa.



3. CTpyKkTypa HABYAJBHOI M CUMILTiHI
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Kinekicts roguu

Jlenna ¢hopma

Ha3Bu po3aimiB i Tem

y TOMY YHUCII

Yceroro

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

Pozain 1. EjiemeHTH JiHiHHOI aJredpu.
Tema 1. KommekcHi uncna. 10 2 2 6
TeMa 2. Marpwuiii, BU3HAYHUKH Ta CUCTEMH JITHIMHUX 20 8 4 3 5
PIBHSHb.
Tema 3. .EJ'IGMCHTI/I BEKTOPHOI arreOpy Ta Teopii JIHIMHUX 29 12 4 2 4
IIPOCTOPIB.
Pa3om 3a posainom 1 52 22 | 10 5 [ 15

Po3ain 2. EslemeHTH aHATITHYHOI reoMeTpii.

Tema 4. Anre6pa1qH1 JHII IepUIoro NOopsAKy Ha 16 6 4 2 4
IUIOUIMHI 1 B IPOCTOPY.
Tema S. ' Anreraqul JIHII APYroro MopsiaKy Ha 14 6 5 5 4
IUIOUIMHI 1 B IPOCTOPY.

Pazom 3a posninom 2 30 12 6 4 8
Po3ain 3. [lesiki eieMeHTH Teopii YHCI0BUX MHOKUH Ta JOriku. KommniiekcHi unciia.
I'panuus, HenepepBHicTh QyHKILIT.

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

JIOTIKH.

Tema 7. I'panurs GyHkIi. 22 10 | 6 6

Tema 8. HenepeprHicTb (yHKIIII. 12 4 2 6

Pazom 3a posninom 3 42 16 | 10 16
1 2 3l af5[6]7

Po3ain 4. IndepenniiioBanicts ¢pynkuii. [loxiani Ta nudepenuiajn BUIIUX NOPSAKIB.
®opmyaa Teitnopa. locainxenns gyHkuii, rpagiku GpyHkuiii Ta kpusi, 3agani y

JIeKapTOBiil 200 MOJISIPHiil cUcTeMaxX KOOPAMHAT.

Tema 9. /ludepenuiioBanicts GyHkmii, ii

. ) 14 6 2 6
nudepeHItiai i moxiaHa.
Tema 10. IToxinni Ta qUepeHITiaN BULMX TOPSIIKIB.
. 14 4 2 8
®opmymna Teitnopa.
Tema 11. I'padixu GpyHKIIH Ta KPHUBI, 3aaH1 Y 13 4 9 7
JIEKapTOBIN a0 MOJSPHIN CUCTEMaX KOOPAMHAT.

Pazom 3a pozninom 4 41 14 6 21
Ycworo ronus 3a I cemectp 165 64 | 32 9 | 60
I1 cemecTp
Po3ain 5. HeBusHaueHnmii iHTerpad.

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

Tema 13. BuzHaueHuil iHTerpas Ta Horo 3aCTOCyBaHHsL. 29 12 6 11
Pazom 3a posninom 6 29 12 6 11
Po3zain 7. HeBaiacHi iHTerpajm Ta 4YucjioBi psijam.

Tema 14. HeBnacHuii iHTerpai. 14 4 2 2 6
Tema 15. Yucnosi psiau. 20 8 4 2 6
Pazom 3a posninzom 7 34 12 6 4 | 12
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1

2

| 3 [ 4[5]6]7

Po3zain 8. dyHKIiOHAJIBHI NOCHITOBHOCTI, yHKIiOHAJBHI psiau. CTeneHeBi psaau.

Tema 16. yHKIIIOHATBHI TOCTITOBHOCTI Ta PSIH.
CrerneHesi psiiy.

16

6

4

1

5

Pazom 3a pozinom 8

16

6

4

1

5

Po3zain 9. Merpuyni npocropu. ludepenuiajibHe YUCTEHHS

YHKII KiJIbKOX 3MiHHUX.

Tema 17. Merpuunnii npoctip R". Tudepeniiansre

o . 26 14 | 4 8
YuCIeHHs (DYHKIIIH KUTbKOX 3MIHHHX.
Pazom 3a poznizom 9 26 14 4 8

Po3ain 10. EkcTpemymu ¢pyHKLiN KiTbKOX 3MiHHHX.
Tema 18. ExcTpemymn QyHKITIH KITBKOX 3MIHHHUX. 15 4 4 7
Pazom 3a posnizom 10 15 4 4 7
Po3nin 11. KparHi interpanu Pimana.
Tema 19. [lonBiitHi iHTErpay. 10 4 2 4
Tema 20. IoTpiiiHi iHTETrpajy. 10 4 2 4
Pazom 3a poznimom 11 20 8 4 8
Ycworo ronun 3a Il cemecTp 165 64 | 32 9 | 60
III cemecTp
Po3ain 12. KpuBouiniiini Ta noBepxHesi inTerpajan. EjxemenTn Teopii moJsi.
Tema 21. KpuBosiHiiiHI iHTErpaiu. 14 2 4 8
Tema 22. [ToBepxHeBi iHTETpaIH. 20 4 8 8
Tema 23. Enementu Teopii mosi. 16 2 4 4 6
Pazom 3a pozainom 12 50 8 16 4 | 22
Pozain 13. ®yukuii komiiekcHoi 3MiHHOI. /ludepeHuilioBaHicTh Ta IHTErpOBaHICTh
(pyHkuiii kommiekcHoi 3MiHHoI. @opmyaa Komri. Psinu Jlopana.

Tema 24. OyHKIIIT KOMIUIEKCHOT 3MIHHOI.
JudepeHiioBaHiCTh Ta IHTErPOBAHICTh (PYHKITIH 48 10 | 20 18
KOMIUJIEKCHOT 3MiHHOI. Psitn JIopana.

Pazom 3a pozninom 13 48 10 | 20 18
Pozain 14. IludepenniajibHi piBHAHHSA Ta cucTeMH QU epeHIiaJIbHIUX PIBHSAHD.
IleperBopenns Jlamiaca.

Tema 25. JIludepeniianpHi piBHSIHHS. 42 8 16 4 | 14
Tema 26. [leperBopenns Jlannaca. 18 2 4 12
Tema 27. Teopist CTIHKOCTI. 22 4 8 10
Pazom 3a pozniiom 14 82 14 | 28 4 | 36
Ycworo ronun 3a I cemecTp 180 32 | 64 8 | 76
Ycevozo 510 |160 | 128 26 | 196

* 32 YMOBOI0 KAPAHTHHY JIeKUiHHI 3aHATTS NPOBOAATHCS AUCTAHUIINHO.



4. Temu cemiHapcbKMX (IPAKTUYHHX, JAOOPATOPHUX) 3aHATH
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Ha3zBa Temn

KinpkicTh
rOIuH

I cemecTp

KommuiekcHi yucia.

Anrebpaiuna ¢opma KoMIUIeKCHUX uncen. Jlii HaJl KOMIJISKCHUMHU YHCIIaMHU.
'eomeTpruyHa iHTEpHpeTaliss KOMILJIEKCHUX Yuceld. TpUrOHOMETpUYHA Ta
MoKa3HUKOB1 (opmu komriuiekcHoro umcia. ®opmynu Eitnepa 1 Myaspa.
Kopiabs N-ro cTymeHs 3 KOMIUIEKCHOTO uucia. Po3B’s3yBaHHS KBaIpaTHUX
PIBHSIHB 3 IHCHUMH KOe]iIliEHTaAMU Ta KOMIUIEKCHOIO 3MIHHOIO.

MaTpuui, BABHAYHUKHU TA CUCTEMH JiHIHHUX PIBHAHD.

Marpumi. ii 3 wartpunsgmu. IlogiOHi, cuMeTpuuHi, HECHMMETPUYHI,
OpTOTOHAJBHI Ta 0O0epHEeH1 MaTpuIli. OOYKCIICHHS BU3HAYHUKIB 2-TO Ta 3-TO
nopsakiB. MiHopu, anreOpaiuHi JOMOBHEHHS, paHT MaTpHii. Po3B’s3yBaHHS
CUCTEM JIIHIHHUX PIBHSHb MaTpUIHUM MeTonoM. [IpaBmiio Kpamepa, metonu
I"ayca, XKopnana-I"ayca.

EnleMeHTH BEeKTOPHOI ajire0pu Ta Teopil JiHIHHUX MPOCTOPIB.

Omneparii Hax reoMeTpuYHUMHU BekTopamu. JlomaBanus BekTopiB. J{oOyTok
BeKTOpa Ha yucno. JIiHiitHI KOMOIHAIli, JIHIMHA 3aJIeXKHICTh BEKTOPiB. basuc
miHiiiHOrO mpocropy. Po3mip miniiiHoro mnpocropy. KomineapHi Ta
KOMIUTAaHApHI BEKTOPH SIK TPHUKIATXA BIAMOBIIHO OJHOBHMIPHOTO Ta
JBOBUMIPHOTO JiHiiHOTO mpocTtopy. Po3kian Bekropa mo 6a3i. Koopaunatu
BekTopa. OproHOpMOBaHi 6a3u. IIpoekiliss BekTopa Ha BICh Ta MIBIUIOIIUHY.
CkanspHuii 100yTOK BEKTOpiB, BiacTHBOCTI. EBkimigiB mpoctip. JloBxkuHa
(Hopma) BekTopa. Kyr Mik BekTopamMu. YMOBa OPTOTOHAIBHOCTI JBOX
BekTopiB.  HepiBuicte  Komm-BynsikoBcbkoro.  Ilpoekuii — BekTopa.
[TeperBopenns KOOpJMHAT. Marpuis epexony. OpTtoroHaipHi
neperBopeHHs. OpieHrartiss 0a3uciB, opieHTauis npocropy. OpieHTOBaHHIA
00’e€M TpbOX BEKTOPIB, BJIACTUBOCTI, 3alMC B KOOpPAMHATaX. BeKTOpHHI Ta
MilIaHui 100YTOK BEKTOpPiB, BIACTHBOCTi, 3B'I30K 3 KOJIHEAPHICTIO Ta
KoMIutaHapHicTio. [ToaBiinuii BekTopHUil 100yTOK. [lonspHa, nuIiHApUYHA Ta
chepuuna cucremu koopauHar. Dopmynu mnepexony. BmacHi uucna Tta
BEKTOPH MATPHIlh, METO/IU iX 3HAXOIKEHHS.

Aure0paivHi JiHII epmIoro NopsAKy Ha IUIOLIMHI i B IpocTopy.

[IpsiMa Ha TIIOMIMHI, BCEMOXKIIUBI PIBHSIHHS, B3a€MHE PO3TAITyBAHHS TPSIMHUX.
[Tomin Bimpika B 3aJaHOMY BiJHOILICHHI (BEKTOPHUN Ta KOOPAWHATHUI
croco6n). [IpsiMa B IpsAIMOKYTHIH CHCTEM1 KOOPJAMHAT, HOPMaJIbHE PIBHSHHSA,
BIJICTaHb BiJl TOUKH A0 MPsIMOi, KyT MK npsiMuMu. [lnonmiaa y mpoctopi,

BCEMOJKJIMBI DIBHAHHS, B3a€MHE pO3TallyBaHHS IUIomuH. [lnommua B
NPSIMOKYTHIN CUCTEMi KOOPAMHAT, HOpPMaJibHE PIBHSAHHS, BIACTAHb BiJ TOUKH
70 TUIOIIMHM, MIBIPOCTOPH, KYyT MDK IutomuHamu. Ilpsima y mpocropi,
BCEMOXIIMBI PIBHSHHS, B3a€EMHE PO3TAIIyBaHHA MPSIMUX y MIPOCTOPI, BiICTaHb
Bil TOYKM JI0 TpsAMOI y MPOCTOpi, BIACTaHbL MDK JBOMa MHUMOOIKHUMH
OpSMAMHU. 3HAXOKEHHS CIUIBHOTO TEPIEHIMKYIIpa ABOX MHMOODKHHUX
PSMUX.

Aure0paivHi JiHII APyroro nopsiaKy Ha IJIOIIMHI i B mpocTopy.

Eninc, rinepbomna, mapabomna. JlupexropiaibHa BIaCTHBICTD €JIica 1 TinepOoIIn.
[Monspuuit mapamerp. PiBHsSHHS enirnca, rinepOonu, mapabonu B MOJSPHIN
cUcTeMi KOOpAMHAT. 3arajbHe pIBHAHHA KpPUBOI JPYroro MHOPSAKY.
KBagpatuuni gopmu. Matpuns kBagparudyaoi ¢opmu. JlomaTHO BU3HAueHI
kBagpaTuuHi ¢popmu, kputepiii CunbBectpa. [lepeTBopeHHs piBHSHHS KPUBOL
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IpU TEPETBOPEHHI KOOPAWHAT. 3BEACHHS 3arajlbHOr0 pIBHAHHS KPHUBOI
APYroro NOpsiAKY 10 KAHOHIYHOTO BHILY.

6 Jesiki eJieMeHTH Teopii YHCJIOBHX MHOKHH Ta JIOTiKH.
Jloriuna cumBostika. Omneparii Haj BUCIOBIIOBAHHSIMHU Ta iX BJIACTHBOCTI. 9
Onmneparnii Hag MHOXMHAMH Ta ix BiaactuBocTi. OOMexeHi 3BepXy (3HU3Y)
YUCJIOBI MHOYKWHH Ta iX BEPXHI (HUKHI) MEXI.

7 I'pannus pynkuii.
[TocmigoBHicTh. OOMEXEHICTH Ta MOHOTOHHICTH TOCTIIOBHOCTI. ['paHuIs 6
nocnigoBHocTl. ['panunis ¢GyHKI, OOYHCIEHHS TpaHHUIb, ACHMITOTHYHE
opiBHAHHS QYHKITINA. YacTKOBa, BEpXHS Ta HWKHS T'paHMIl QYHKITII.

8 HenepepBHicTb GyHKUii. 2
JlocnimxenHs GyHKININ Ha HEMEPEPBHICTH Ta PIBHOMIPHY HEMEPEPBHICTh

9 JudepenniioBanicTs GpyHnkuii, ii nudepennia i moxigna.
OOumcrieHHsT MOXITHUX 1 AUdepeHIiaiiB nepuoro nopsaky. ['eomerpuuni 5
3acTOCyBaHHA mNOXigHUX. HabmmwkeHni o0O4YHCICHHA 13 3aCTOCYBaHHSIM
mudepentianiB. OOUMCICHHS MOXITHUX 00epHEHUX (PYHKITIH.

10 | Hoxinni Ta tudepenniaau Bummx nopsakis. @opmy.aa Teiisnopa.
OO6uwncneHHs MOXiMHUX 1 AudepeHItianiB BUIuX mopsakis. [loxigHi GyHKITIH, 5
mo 3amaHi napamerpuuHo. IIpaBuno Jlomitans. ®opmymna Teitnopa.
JlocmimxenHs GyHKIIH 32 JOMOMOTOI0 TTOX1THUX.

11 | I'padixu ¢yHkuiii Ta KpuBi, 3a1aHi y AeKkapToBiii a00 NMOJSIpHiN cucTeMax
KOOPIMHAT.
IToGynoBa rpadikiB GpyHKIIH Ta KpUBUX, 1110 3a/1aHi IBHO Ta B MapaMeTPUYHIN 2
dbopmi y nekaproBiii cuctemi koopauHat. [loGymoBa rpadikiB (yHKIN Ta
KPUBHX Y HOJISIPHIN cHCTEM1 KOOPAMHAT.
Pa3zom 3a I cemectp 32

I1 cemecTp

12 | HeBu3HaveHmii iHTerpas.
IlepBicHa Ta HEBHU3HAYEHMU IHTErpajl. [HTerpyBaHHS 3aMiHOIO 3MIHHOI Ta
IHTEerpyBaHHs 4YacTHHAMU. [HTerpyBaHHs pamioHanbHUX (yHKIIH. MeTtonu 4
IHTerpyBaHHS  ippalioHaJbHOCTeH. [HTEerpyBaHHS  TPUTOHOMETPUYHUX
byHKIII.

13 | Bu3HaueHmii iHTerpaj Ta ioro 3aCTOCyBaHHs.
OOumcrieHHsT ~ BW3HAYEHUX  IHTerpamiB. ['eoMeTpuyHi  3acTOCYyBaHHS 6
BHU3HAYCHOTO iHTErpaja Ta 3acTOCyBaHHs iHTerpana Pimana B mexaHimi Ta
Gbizu.

14 | HeBanacHmii iHTErpaJ. 5
OO6umCIIeHHs Ta JOCIIDKEHHS Ha 301)KHICTh HEBIACHUX 1HTETPAIIB.

15 | Yucaosi paan.
JlocmimkeHHsT Ha 301KHICTh YHUCIOBUX PAJIB 3 HEBII €MHUMH YICHAMH Ta 4
3HAKO3MIHHUX PSIJIIB.

16 | ®yHkuioHaabHi Mocaii0BHOCTI Ta psian. CTeneHeBi psau.
JlocnmipkeHHsT Ha TOTOYKOBY Ta PIBHOMIpHY 30DKHICT (DYHKI[IOHAIBHUX 4
MOCITIIOBHOCTEH Ta psAiB.. JIOCTIDKEHHSI CTETICHEBUX PSJIIB Ta PO3BUHEHHS
¢bynkuii y psn Teinopa.

17 Merpuynuii nmpocrip R". JAudepennianibHe YHUCJICHHA (YHKLINH KUIbKOX
3MiHHHUX. A

Kparni Tta moBTOpHI TrpaHmili (YyHKIIA KUIBKOX 3MiHHUX. HemepepBHicTh
¢byHKLIN KUTbKOX 3MiHHUX. YacTUHHI MOXiHI, Audepeniiai, noxiaHa 3a
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HAmpsIMKOM, TpafdieHT. JloTMYHA TUIOMMHA Ta HOPMalb A0 SBHO 3a/aHOl
noBepxHi. [loxigai Ta nmudepenmiany BUMUX mopsaakiB.. [udepeHiiroBanHs
HESIBHO 3aJ]aHUX CKAJSIPHUX Ta BEKTOPHMX (YHKIIH. 3amiHa 3MIHHUX Yy
nudepeHItiaTbHIX BUpa3ax.

18

Excrpemymu ¢pyHKmiil KiTbKOX 3MiHHUX.
JocnimxenHs GyHKINH Ha BHYTpIIIHINA ekcTpeMyM. Jlocimkeras GyHKIIii Ha
YMOBHHUH €KCTPEMYM.

19

IMonsiitHi iHTerpaau.

OOuncneHHs MOABIMHUX IHTETPaIiB 3BEACHHSM iX /10 TOBTOPHUX Y IEKaPTOBUX
KOOpJIMHATAX Ta MEePexXoJiOM 0 MOJSPHUX KoopauHaT. OOUNCIIeHHS IUIoNT Ta
00’eMiB 3a JIOTIOMOIOI0 TOJBIMHMX IHTErpaiiB. 3acTOCYBaHHS IOJBIMHUX
IHTErpaJliB y MeXaHiIli Ta (i3uiil.

20

IloTpiiini inTerpann.

OO0uwrcIIeHHs TOTPIMHKUX 1HTETPATIB 3BEJICHHSIM 1X JI0 IOBTOPHUX Yy IEKAPTOBUX
KOOpJMHATaX Ta MEPeXofoM a0 chepuyHHX Ta MUIIHAPUYHUX KOOPAHUHAT.
OO6umncrieHHss 00’€MiB 3a JOMOMOTOI TMOTPIMHUX I1HTETrpajiB. 3acTOCYyBaHHS
NOTPIMHUX IHTErpasiB y MexaHili Ta ¢i3ul.

Pa3om 3a Il cemecTp

32

III cemecTp

21

KpuBouainiiini iHnTerpaJsu.

OOuncneHHst KpUBOMIHIHHUX 1HTErpalliB MepIIOro poay Ta JPyroro pouay, ix
3aCTOCYBaHHs y MeXaHili Ta (izuii. 3B'130K MIXK KPMBOJIIHIHHUMU 1HTErpajlaMu
1 ta 2-ro pony. ®dizuuHe TIyMayeHHS KPUBONIHIMHUX IHTErpajliB 2-TO pPOIY.
@®opmyna ['pina., Hacmigku (3HAXOPKEHHS TUIOLIMH MHOXUH). He3anexHicTbh
KPUBOJIIHIMHOTO 1HTErpasia 2-ro poay Bia myTi iHTerpyBanns. ®opmyna ['pina.

22

IToBepxHesi iHTerpasu.
OOunClIeHHsT TIOBEPXHEBHX IHTETPATIB TMEPIIOro Ta APYroro poxdy, ix
3aCTOCYBaHHS y TeoMeTpii Ta ¢i3uili.

23

EnemenTu Teopii moJis.

CkanspHi, BekTopHi nois. Onepatop ['aminbToHa, TpanieHT. JluBepreHuis,
MUPKYJIAIIA, POTOP, TMOTIK BEKTOpHOTO TMojis. KpuTepiit mOTEeHIIanbHOCTI
BEKTOPHOTO IOJISI Ta KPUTEPIN COJICHO1AATIBLHOCTI BEKTOPHOT'O OIS B 00J1aCTi
B TepMiHax ejneMeHTiB Teopii moisa. dDopmyna Crokca. Popmyna [Mayca-
OcTporpaicbKoro.

24

DyHKUii KOMIUIEKCHOI 3MiHHOIL. /{udepenuiiioBanicTh Ta iIHTErpoBaHicTh
¢pyHkuiil kommiexkcHoi 3MinHolL. Paan Jlopana.

['panuns, HenmepepBHICT, Ta audepeHIIHoBaHICTh (YHKINT KOMIUIEKCHOT
sminHOi.  YmoBu Komni-Pimana  ([lamambepa-Einepa). T'eomerpuune
TIyMA4YeHHS apryMEHTy Ta MOJIyJsS TMOxigHoi. I[HTerpoBaHicTh QyHKIIIT
KomIuiekcHoi 3MiHHOI. @opmyna Korri. [301bp0Bani TOUKH, iX Kiacu]ikariis.
Psimu Jlopana. JIumku Ta X 3aCTOCYBaHHS 10 OOYMCIICHHS IHTErpaiB.

20

25

JudepennianbHi piBHAHHA.

JudepenttianbHi piBHSIHHS 3 BIZIOKPEMJICHUMH 3MIHHUMH Ta PiBHSIHHS, K1 10
HUX 3BonAThCs. JIiHiNHI audepeHmiaabHl PIBHAHHSA IEPLIOrO TOPAIKY.
Metoau IHTETpyrOYOro MHOKHHMKA Ta Bapiallli JOBUIHHOI cTanoi. PiBHIHHS y
noBHUX audepenuianax. JIiHiiHI qudepeHiaabHi piBHAHHSI BUILOTO MOPAIKY
31 ctanumu koedinieHtamu. PiBHsHHsS Eiinmepa. Merton Bapiallii JOBiITBHUX
cramux.  JliHifiHI cuctemMu nuepeHUiaNbHUX PIBHAHBD 31 CTaJUMH
KoedirieHTamMu.

16

26

IleperBopenns Jlamiaca.

SN

27

Teopist CTIKOCTI.

Pa3zowm 3a III cemecTp

64

Yceboro roaguH

128




5. 3aBaaHHs 11 caMOCTiifHOT poboTH
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Ne . e KinbkicTs
Buau, 3micT camocTiiiHoi podoTH
3/m TOAMH
I cemecTp
KoMmmuiekcHi yucia:
BuBuntn nekmii 1, 2, mgokiaaHO po3iOpatu yci HaBeACHI NPHUKIAAA B 2
1 | meroguunomy nociouuky Hikonenko L.I'., Prxoro B.C. «KommnekcHi yncnay;
BUKOHATH 3aIlPOIIOHOBAHI aBTOPaMH MPUKJIAIH JJIsi CAMOCTIHHOT poOOTH, 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IMPAKTUYHUX 3aHSTh. 2
MaTtpuui, BUBHAYHUKH TA CUCTEMHU JIiHITHUX PiBHSHD:
BuBuntn nekmii 3, 4, 5, neraabHO po3i0OpaTH KOHCYJIBTAIlIIO JIEKTOpA M0 I€l 3
o | TEMH;
BHKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHUX 3aHSTh; 2
BUKOHATH TI0 11 TEOPETUYHINA YaCTHUHI 1HIUBIIyabHE JOMAaINIHE 3aBaaHHs Nel 3
(KpiM OCTaHHBOTO MYHKTY 11010 BJIACHUX 3HAYEHB 1 BEKTOPIB MATPHIII).
EjleMeHTH BeKTOPHOI ajredpu Ta Teopii JiHiHHNX NPOCTOPIB!
BuBuury jexiii 6, 7, 8, 9, 3BepHyTH 0COOIUBY yBary Ha TeMH, IKi HE BBIHIILIH B
npakTuyHi 3aHATT: [TonBiiiHuii BekTopHUIA 100yTOK. [TonspHa, HWITIHAPUYHA Ta )
cepruna cucremu koopauHat. @opmynu nepexony. BracHi ymcia Ta BEeKTOpH
3 | MaTpHIlh, METOIHM 1X 3HAXOKCHHSL.
JletanbHO po3iOpaTH yci 3amporOHOBaHI MPUKIIAIN; BUKOHATH OMAIITHE 3aBIaHHS 2
3a BKa3iBKaMH TPAKTUYHUX 3aHSATh;
BUKOHATH OCTaHHIM TYHKT 1HAWBIAyaJbHOTO JOMAIlIHLOTO 3aBaaHHs Nel )
(3HaXO)KEHHS BIACHUX 3HAY€Hb 1 BEKTOPIB MATpPHIIL).
Aure0paivHi JiHil mepuoro mopsAKy Ha IVIOIIMHI i B IPOCTOPY:
Busuuru nexuii 10, 11, po3ibpatu neTanbHO IPUKIAAN 3 KOHCYJIbTALIl JEKTOpa 2
4 |33 L€ TEMOIO; '
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
BUKOHATH TEPIIy YACTUHY 1HAWBIAYATHHOTO JOMAIIHHOTO 3aBHaHHs No2 11010 2
J1HIN IepuIoro NOpsIKy.
Anre0paidHi JiHIl Ipyroro nopsiiKy Ha IJIOIMHI i B MpoCcTOPY:
BuBuury gexuii 12, 13, po3idpatu neTaqbHO NPUKIAAW 3 KOHCYIbTAI] JeKTopa 2
g |3 Li€Io TeMOIO; '
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
BUKOHATHU APYTY YaCTUHY 1HAMBIIYaJIbHOTO JOMAITHHOTO 3aBHaHHS Ne2 mio/o 2
KPUBHUX JIPYrOro MOpsJIKY.
Jlesiki e1ieMeHTH TeOpil YMCIT0BUX MHOKUH Ta JIOTIKHU:
5 BuBunmy nexatiro 14, nokianHo posiopaty yei HaerieH! PUKIIAT B METOIMYHOMY TTOCIOHHIKY 2
Hixornerko LT, «/Iesiki BCTyIHI IOHSTTS MATEMATAMHOTO JIONKH Ta TeOpii MHOYKHIHDY,
BUKOHATH 3aITPOIIOHOBaHI aBTOPOM MPUKIIAJIH JJIsl CAMOCTIHHOT poOOTH. 2
I'panuus pyHKuii:
BuBunTu nekuii 16, 17, 18, 19, po3ibpaTu neTanbHO MPUKIAIN 3 KOHCYIbTAIIIT 2
7 | mekTopa 3a i€ TEMOIO;
BHUKOHATH JIOMAIIIHE 3aBJIJaHHS 32 BKa3iBKAMHM TPAKTHUYHOTO 3aHSTTS; 2
MirOTYBaTUCS 10 BUKOHAHHS 3aBJIJaHb CAMOCTIHHOT poOOTH 32 Ii€10 TEMOIO. 2
HenepepBHicTh QpyHKUii:
BuBuutu sexiiro 20, po3idparu neTaibHO MPUKIAIN 3 KOHCYIbTAIlT JIEKTOpa 3a 2
8 | i€ TeMoIo;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
MITOTYBATUCS 10 BUKOHAHHS 3aBJIaHb CAMOCTIHHOT POOOTH 3a II€I0 TEMOIO. 2
JAundepenuiiioBanicts pyHkuii, ii 1udepennian i moxigHa:
9 Busarmi nexariro 21, po3idpary aetaibHo npma,zu/ISKOHcynmauﬁ JIEKTOPA 32 ITIEFO TEMOKO; 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
HiArOTYBATHUCS 10 BUKOHAHHS 3aB/IaHb KOHTPOJIBHOT pOOOTH 3a LI€I0 TEMOIO. 2
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Ne
3/m

Buam, 3mict camocTiiinoi podoTu

KinpkicTh
rOANH

10

Ioxiaui Ta nudepenuiagn Bumux nopsakis. ®opmyaa Teiliopa:

BupunTn nexuii 22, 23,

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

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

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

NINININ

11

I'padixu ¢pynkuiii Ta Kpusi, 3a7aHi y JekaproBiii a00 moOJsApHiA cucreMax
KOOP/IMHAT:

Busunma sexarii 25, 26, 27, nokiamHo po3iOpary yci HaBelieH! TPHKIAI B METOIMYHOMY
niociOonnky Ceprroka I".I'L, Prokero B.C., Hikoneriko LT, «J 1oOy71oBa IIocKux KpUBHIX,

BUKOHATHU 3aIIPOINIOHOBAHI aBTOPAMU MPUKJIAIU JJIsl CAMOCTIIHOI poboTH;

N

BHUKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATEH.

Pa3om 3a I cemecTp

69

II cemecTp

12

HeBu3Hnauyenmii inTerpas:

JoxmamHo posiOpar yci HaBeZeHI TIPUKIIAM B METOIMUHOMY TociOHMKY Makapoa O.A.,
Hixornerko L. «HeBvsHaveHwi iHTerparDy, BABIUTH Jiekii 1,2,3;

po3i0paTu AeTAIbLHO MPHUKJIAJN 3 KOHCYJbTAIll JIGKTOpa 32 II€I0 TEMOIO;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATH,

BUKOHATH TIO I1il TEOPETUYHIN YacTUHI IHAUBIAYyaJIbHE TOMAaNIHE 3aBaaHHs Nel.

AN W

13

BusHaveHwuii iHTerpaJj Ta iioro 3aCToOCyBaHHS:

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

po3ibpatu AeTanbHO MPHUKIAAM 3 KOHCYJIBTAIII] JIEKTOpa 3a LI€I0 TEMOIO;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYHUX 3aHATH,

MIATOTYBAaTUCS /IO CaMOCTIHHOI poOOTHM IIOJO0 3aCTOCYBAaHHS BHU3HAYCHHUX
IHTErpaiB.

N [ WINB>

14

HesanacHmuii inTerpaJ:

BuBuntny mekmii 10, 11;

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

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

BUKOHATH TI0 11 TEOPETUYHINA YaCTHHI 1HIUBIIyalbHE JTOMAIIHE 3aBaaHHsa No2
(dactrHa 1 MO HEBM3HAYCHHUM IHTETpaIam).

N[NNI

15

Yucaosi paau:

BuBunutu nmekmii 13, 14;

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

po3i0patu AeTanbHO MPHUKIAAM 3 KOHCYIBTAIII] JIEKTOpa 3a Li€I0 TEMOIO;

BUKOHATH 10 1[Il TEOPETUYHIN YaCTUHI 1HIWBIIyallbHE OMAITHE 3aBAaHHs No2
(4acTrHA 2 IO YHCIIOBUM PsIIaM).

N[NNI

16

DyHKIIOHAJBHI NOCJaiI0BHOCTI Ta psigu. CTeneHeBi paau:

BuBuwnty nexuii 15, 16, 17;

BHKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH MMPAKTUYHOTI'O 3aHATTS;

po3i0paTu AeTAIbLHO MPHUKJIAJAN 3 KOHCYJbTAIll JIGKTOpa 32 II€I0 TEMOIO;

BUKOHATH 10 1[Il TEOPETUYHIN YaCTUHI 1HIUBIIyallbHE JOMAIITHE 3aBaaHHs No2
(dacTrHA 3 TIO CTETICHEBUM DsiaM).

(NN

17

Metpuunuii npoctip R". Tudepenniaibae uyncieHHs GpyHKIi KiIbKOX
3MIHHHX:

Buuntn nexmii 18, 19, 20, 21;

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

po3i0paTi AeTAIbLHO MPHUKJIAJN 3 KOHCYJbTAIll JIGKTOpa 32 II€I0 TEMOIO;
TITOTYBATHCS JI0 BUKOHAHHS 3aBJIaHb KOHTPOITBHOI POOOTH 32 I1i€r0 TeMorO (1 YacTvna).

NINNIN

18

Excrpemymu ¢pyHKUIil KiTbKOX 3MiHHHX:

BuBuntH nexiiro 22;

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

NN
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Buam, 3mict camocTiiinoi podoTu

KinpkicTh
rOANH

po3i0paTu AeTAJbHO MPHUKJIAJAN 3 KOHCYJbTAIll JIGKTOpa 32 II€I0 TEMOIO;

2

MIATOTYBAaTUCS O BUKOHAHHS 3aBJaHb KOHTPOJHHOT pOOOTH 3a Ii€r0 TeMOo (2
YaCTHUHA).

1

19

IonsiiiHi iHTerpaau:

BuBuntH nexiiro 25;

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

N

po3i0paTu AeTAIBHO MPHUKJIAAN 3 KOHCYJIbTAIl] JIGKTOpA 32 i€ TEMOIO.

20

IloTpiiiHi iHTerpaau:

BuBuntu nexuiro 26;

[

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

N

po3i0paTu AeTAIbHO MPHUKJIAAN 3 KOHCYJIBTAIll] JIGKTOpA 32 i€ TEMOIO.

Pa3om 3a Il cemecTp

69

II1 cemecTp

21

KpuBouiniiiHi iHTerpasau:

BuBuntH sexio 1;

po3ibpatu JeTanbHO TNPHUKIATM KOHCYJIbTAIIiHOI poOOTHM JIEKTOpa IIOJO
KPUBOJIIHIMHUX 1HTErpaiB,

BHKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATE.

22

IloBepxHeBi iHTerpajam:

BuBunrty nexuii 2, 3;

N

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

po3ibpartu JeTanbHO TNPHUKIATM KOHCYJIbTAIIiHOI poOOTHM JIEKTOpa IIOJO
NIOBEPXHEBUX IHTETPATIiB.

23

EnemenTn Teopii noJsi:

BuBuntu nexiito 4;

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

po3iOpaTu neTaqbHO TPUKIAAA KOHCYJIBTAIIHOT pOOOTH JIEKTOpa MI0JI0
KPUBOJIIHIMHUX 1HTErpaliB;

BUKOHATH 1HAWBIAyaJlbHE JOMAaIIHE 3aBaaHHs Nel.

BN NN

24

DyHKIII KOMIUIEKCHOI 3MiHHOI. /lu(epeHuiiioBaHiCTh Ta IHTErpOBAHICTH
¢ynkuii kommiekcHoi 3MinHoi. Psiqu Jlopana:

BuBuntu nekuii 5, 6, 7, 8, 9;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMMPAKTUYHUX 3aHATH,

po3i0paTu AeTaJbHO MPHUKJIAJAN 3 KOHCYJbTaIll JISKTOpa,

HirOTYBaTUCS 10 KOHTPOJIBHOI POOOTH.

NN 00

25

JAudepennianbHi piBHAHHA:

BuBuntm nexmii 10, 11, 12, 13, 14;

BUKOHAaTHU AOMAIIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYHUX 3aHATH;

po3ibpatu AeTanbHO MPHUKIAAM 3 KOHCYNbTAIII] JIEKTOpa,

BUKOHATH 1HAMBIyadbHEe 3aBAaHHs 110110 JIP mepioro nopsaky;

AN A~ |00

26

IleperBopenns Jlanuaca:

BuBuntu nexuiro 15;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMMPAKTUYHUX 3aHATH,

po3i0paTu AeTaJbHO MPHUKJIAJN 3 KOHCYJbTaIll JISKTOpa,

HiATOTYBATUCS 10 KOHTPOJIBHOT pOOOTH 1100 JiHIMHUX PIBHSIHb TA CUCTEM.

DINININ

27

Teopis criiikocTi:

BuBuntH nexuiro 16, 17;

BHKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

po3i0patu AeTaNbHO MPHUKJIAAH 3 KOHCYNbTAIi1 JIGKTOpA.

Pa3zom 3a III cemecTp

FNLYENES

Ycnoro ronuu

222
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6. InguBinyajabHi 3aB1aHHA

I cemecTp

1. Enementu minifinoi anredpu (po3min 1) — 12 roxa. (20 GaiiB)

2. Amnanituuna reometpist (po3ain 2) — 12 rog. (20 GauiB)
II cemecTp
3. Hesu3snauenuii interpain (po3aun 5) — 12 rog. (20 GaumiB)

4. Ywucnosi psiau (po3ain 7) — 12 rox. (20 GaiB)
III cemecTp

5. KpuBominiiiai Ta moBepxHeBi interpanu. Enementu teopii mons (posain 12) — 12 roa. (20
OauiB)

6. Jdudepenmianphi piBasaas (po3ain 14) — 12 roa. (20 6ais)

7. MeToay HABYAHHSA

SIK TIpaBUJIO JISKIIIKHI Ta MPAaKTUYHI 3aHATTS POBOTHCS ayauTOpHE. B ymMoBax nii kapaHTUHY
3aHATTSI TIPOBOMAATHCS  BiMMOBIMHO 10 Hakazy pexTopa XapKiBCHKOTO HAIlIOHATBHOTO YHIBEPCHUTETY

imeni B.H. Kapasina (aymutopse abo quctaHIiiHo 3a goromororo miatdhopm Google Meet abo Zoom).
8. MeToau KOHTPOJIIO
[IpotsiroM BUBYEHHSI KypCy BUILOi MATEMAaTUKH BUKOPUCTOBYIOTHCS HACTYITHI BUJIM KOHTPOJIIO:

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

2. TIOTOYHHI CeMeCTPOBUH (KOHTPOJIbHI POOOTH, 1HANBITyadbHI HAaBYAJIbHI 3aBJIaHHS IPOTATOM
KOKHOTO CEMECTPY);

3. MiCYMKOBHUI CeMEeCTPOBHIl (€K3aMEH Y KO)KHOMY CEMEeCTpi).

9. Cxema HapaxyBaHHs 0aJjiiB

I cemecTp
[ToTrouynnit KOHTPOJIL, caMOCTilHA po0OOTa, IHIUBIyaNbHI 3aBIaHHS
a w =
. . . . 5 0 2]
Pozpin 1 Pozpin 2 Po3nin 3 Pozpnin 4 KoHTponbia poGoTa, % = § Cyma
T4 nependavyeHa E g Pazom [5
T1...T3 T6 ... T8 T9 ... Tll | HaBYaIBHUM IUIAHOM = .9
TS g
20 40 60 40 100
T1, T2 ... —Temu po3nainis.
II cemecTp
[Torounuit KOHTpOJIB, caMOCTiiiHa poOOTa, 1HIMBIIyaIbHI 3aBIaHHS
52 g\g 5‘; 50.3 52 §'5< 5'5‘ KOHTgonLHa 2 =
A= o= A = A = A = o ‘Q_‘ 3 pobora, é; g
nepeadaveHa g £ 5 Cyma
T14 19 HaBYaJILHUM = = Pasom =
TI2 | TI3 | 5 | T16 | T17 | TI8 | 0 TIaHOM = 2
20 40 60 40 100

T12,T13 ... — TemMu po3AiIiB.
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III cemecTp

IToTo4HUI KOHTPOIIL, CAMOCTIHHA POOOTA, IHANBIyalbHI 3aBJaHHS
Pozgin 12 Posmin 13 Posnin 14 KonTtponsHa E x £
pobora, % = § Cyma
T21...T23 T24 T2s..T27 | Meperbauema | i) Pasow | 2
HaBYAIbHUM =8
IUIAHOM Sz
20 40 60 40 100

T21, T22 ... — TeMH PO3ILTIB.

Kpurepii oniHIOBaHHSI HABYAJbHUX JOCATHEHb

Ouinka
B Oaytax

O11iHKa 3a HAlIOHAJILHOIO MIKAJIOIO

‘OI.[iHKa

IMosicuenus

90 - 100

BigmiaaO

TeopeTnyHui 3MICT KypCy OCBOEHHH IIIKOM, HEOOX1/THI MPAaKTHYHI
HaBUYKHU POOOTH 3 OCBOEHMM MaTepianoM c(hopMOBaHi, BCi HABUAJIbHI
3aBAaHHS, K1 Mepe0adeHi MporpaMo0 HaBYaHHS BUKOHAHI B IOBHOMY
00cs131, BiIMiHHA po0oTa 6€3 MOMHUJIOK a00 3 OJHIEI0 HE3HAYHOIO
TOMUJIKOIO.

70-89

Hobpe

TeopeTuuHuU 3MICT KypCy OCBOEHUH LIJIKOM, IPAKTU4HI HABUYKU
poOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c()opMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, sIKi epeadadyeHi IporpaMor0 HaBYaHHs BUKOHAHI,
SIKICTh BUKOHAHHS YKOJHOTO 3 HUX HE OI[IHEHO MIHIMAJIbHUM YHCIOM
OauiB, AesiKi BUIY 3aBJaHbh BUKOHAHI 3 TOMUJIKAMH, po0oTa 3 IeKiIbkoMa
HE3HAYHUMH ITOMHJIKaMH, a00 3 OHI€I0 — TBOMA 3HAYHUMU ITOMIJTKAMHU.

50 -69

3a10BLJIBHO

TeopeTnuHU 3MICT KypCYy OCBOEHHI HE MOBHICTIO, aJIe MPOTAJTUHU HE
HOCSTh ICTOTHOTO XapakTepy, He0OXiHI MPaKTHYHI HABUYKU poOOTH 3
OCBOEHHMM MaTepiaJioM B OCHOBHOMY c(hopMOBaHi, OLTBIIICTh
nepeadaueHuX MPOrpaMor0 HaBYaHHS HaBYATbHUX 3aBJIaHb BUKOHAHO,
NesiKl 3 BAKOHAHUX 3aBJaHb, MICTATH IOMUJIKHA, POOOTa 3 TPhOMa
3HAYHUMHU TTOMHITKAMHU.

1-49

He3anoBuibHO

TeopeTnuHuii 3MiCT KypCcy HE OCBOEHO, HEOOX1THI MPAKTHYHI HABUYKU
po6oTu He chopMOBaHi, BC1 BUKOHAH1 HaBYAJIbHI 3aBIaHHS MICTATH IPpyOil
MOMHIJIKH, JOJAaTKOBAa CaMOCTiitHa poO0Ta HaJ MaTepialioM Kypcy He
NpUBEIE 1O 3HAYMMOTO ITiIBUIIEHHS SIKOCTI BAKOHAHHS HAaBYAJIbHUX

3aB/IaHb, PO0OTA, 1110 MOTPEeOy€e MOBHOI TepepoOKu

IIIkana omiHIOBaHHSA

. . . Omninka
Cyma 6aiB 3a BCi BUJIM HABYAITbHOT
JISUTBHOCTI IPOTSITOM CEMECTPY AJIA HOTHPHUPIBHEBOL AJIA NBOP1BHEBO1
KA OI[IHIOBAHHS IIKAJIH OI[IHIOBAHHS
90 - 100 BIIMiHHO

70-89 noope 3apaxoBaHO
50-69 3aJI0BITHHO

1-49 HE3aJI0BLIBHO HE 3apaxoBaHO
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3. Mumbo O.f. , [lamoBchka X.SI. Meroauuni pexkoMmMeHaIlli, MPUKIAAA Ta I1HAWBITyaJIbHI
3aBJaHHS O BUBYEHHS DPO3UTy BHIOI MaTeMmaTuku ‘‘/ludepeniianpiHe yucineHHS (QyHKIIT
OJIHI€T 3MIHHOT” IIJIsl CTYIEHTIB (haKyJbTeTy eleKTpoHiku. — BumaBauuuii nentp JIHY imeni
IBana ®panka, 2011. - 62 c.

4, Munso 0O.4., Ilamoscbka XK.S. MetoauyHi pekoMmeHpaamii, MPUKIAIA Ta 3aBIAHHSA IS
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JUISL CTYJIEHTIB (aKyJIbTeTy eleKTpoHiku. — BumaBauuuuii nentp JIHY imeni IBana ®dpanka,
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11. Ilocunanns Ha indgopmaniiiHi pecypcu B InTepHerTi, Bigeo-yekuii, iHme meTrogu4He
3a0e3ne4yeHH
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