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BCTYII
[Iporpama naBuyanbHoi ucuuiTind « BULIIA MATEMATHUKA»
CKJIaJIeHa BiJIMTOBIIHO 0 OCBITHBO-TIPO(ECiitHOT MpOrpaMu IMiITOTOBKH «HaKajaaBp»

cnenianbHOCcTI F5 — «KibepOe3neka Ta 3axuct iHpopmauiinn

ociTHs nporpama «Kidepoe3nmexa

1. Onuc HaBYAJIBHOI TUCHHUILTIHA

1.1. Mera BUKIaJaHHS HABYATBHOI TUCIUILTIHU TIOJISITAE y HAJaHHI MaiOyTHIM
crieriajgicTaM3HaHb y Tary3i BUIIOT MATEMaTHKHU.

1.2. OcHOBHMMHU 3aBJJaHHSMH BUBUCHHS AUCIUIUTIHU € HABYAHHS CTY/JICHTIB BUKOPUCTOBYBATH
Cy4acHMH MaTeMaTHYHHI arapar HeMepepBHOrO aHaNli3y TEOPETUYHUM OCHOBAM 1 METOaM JIiHIHHOT
anre0py, aHATITHYHOI T€OMETPii, MAaTEMaTHYHOTO aHaJli3y, KOMIUIEKCHOTO aHaIli3y, MU epeHIiaTbHIX
PiBHSAHB, TEOPil CTIMKOCTI Ta 3aCTOCYBAHHIO ITUX METO/IIB JUIsl pO3B’SI3aHHS PI3HOMAHITHUX 3a7a4
TEOPETUYHOTO Ta MPAKTUYHOTO XapakTepy B MPpodeciiiHOl AISUTLHOCTI sl pO3B’A3aHHS 33134
TEOPETHUYHOTO Ta MPAKTUYHOTO XapaKTepy B MPOLEC] MPOSKTYBaHHS Ta peaiizallii 00’ ekTiB
iHpopMaTH3aii.

1.3. KinbkicTh KpeauTiB — 17, 3 HUX
1 cem. — 5,5 kpenutiB — «Buia maremarukay,
2 ceM. — 5,5 kpenutiB — «Buina matematukay,
3 ceM. — 6 kpenuTiB — «Bumia matemaTuka»

1.4. 3aranpHa KigbKicTs ToguH — 510

1.5. XapaktepucTrka HaB4aIbHOI JUCITUILTIHA
O6oB’si3k0Ba / 3a BHOOpOM
Jenna opma HaBYaHHS \ 3aoyHa (AucraHIiitHa) popma HaBYAHHS
Pix miarorosku
1-it |
Cemectp
1-ii |
Jlexmii
64 rop. ‘
[TpakTiyHi, ceMiHApChKi 3aHATTS
32 ron. ‘
JlaGopaTopHi 3aHATTA
|
CamocriitHa poOoTa
69 roa. ’
y TOMY YHKCJIl 1HIUBIIyaabH1 3aBIaHHS
9 rox ’
Pik miarotoBku
1-ii |
Cemectp
2 - |
Jlexmii
64 rop. ‘
[TpakTr4Hi, CEeMiHApPChKi 3aHATTS
32 roa. ‘
JlaGopaTopHi 3aHATTS




|
Camocriitna po6ora
69 roa. |
y TOMY YHCTIi 1HAUBITyaTbHI 3aBJIaHHS
9rox |
Pik miaroroBku
2-ii |
Cemectp
1-it |
Jlexmii
32 roa. ‘
[IpakTHuHi, CEMiHAPCHKI 3aHATTS
64 roa. ‘
Ha6opaTop‘Hi 3aHATTS
CamocriitHa poboTa
84 roxa. ‘
y TOMY YHCJI 1HAUBITyaJIbHI 3aBIaHHS
8 roa. ‘

1.6. Ilepenix KoMneTeHTHOCTEH, 110 (hopmMy€e NaHA TUCHHUILIIHA

1.6.1. ®opmMyBaHHS HACTYITHUX IHTETPAJIBHOI Ta 3araJIbHUX KOMIIETEHTHOCTEMN
— 3K1. 31aTHicTh 3aCTOCOBYBAaTH 3HAHHS Y MPAKTUYHUX CUTYyaL[isX.
— 3K2. 3nanHs Ta po3yMiHHS NPEIMETHOI 00JIacTi Ta po3yMiHHs npodecii.
— 3K3. 3narHicTh npodeciiiHO CIIIKYBAaTHCS I€PKaBHOIO Ta 1HO3EMHOIO MOBaMU
SK YCHO, TaKi MUCbMOBO.
— 3K4. BMiHHS BUSBIISATH, CTAaBUTHU Ta BUPILIYBATH MpoOsIeMH 3a MpodeciiHUM CIPSIMYBaHHSIM.
— 3KS. 3aartHicTh 10 molIyKy, 00poOsIeHHs Ta aHami3y iH(opMarlii.
— 3K6. 31atHiCTh peanizyBaTH CBOI MpaBa i 000B’SI3KH SIK YJIeHa CYCIIUILCTBA, YCBIIOMIIIOBATH
LIHHOCTI IPOMaJITHCHKOTO (BUIBHOTO JEMOKPATUYHOI0) CYCIUILCTBA Ta HEOOX1IHICTh HOTO
CTaJIOT0 PO3BHUTKY, BEPXOBEHCTBA MpaBa, MpaB 1 CBOOO/I JIIOJUHU 1 TpPOMaJTHUHA B Y KpaiHi
— 3K7. 3aatHicTh 10 nouryKy, 0OpoOsieHHs Ta aHaji3y iH(opMarii 3 pi3HUX JPKEped.
— 3K8. 31atHicTh reHepyBaTH HOBI 11€1 (KpEaTUBHICTB).
— 3K11. 3naTHicTh npuiiMaTi OOTPYHTOBAHI PilLICHHS.
— 3K12. 3naTHicTh 30epiraTv Ta IpUMHOXKYBAaTH MOpaJIbHI, KyJIbTYPHIi, HAyKOBI I[IHHOCTI 1
JIOCSATHEHHS CYCIIUJIBCTBA Ha OCHOBI PO3YMiHHS 1CTOpii Ta 3aKOHOMIPHOCTEN PO3BUTKY MPEIMETHOT
o0nacri, ii Micls y 3arajibHiil cUCTeM1 3HaHb PO MPUPOJTY 1 CYCHUIBCTBO Ta Y PO3BUTKY CYCIILCTBA,
TEXHIKH 1 TEXHOJIOT'1i, BUKOPUCTOBYBATHU Pi3H1 BUIU Ta (GOPMH PYXOBOi aKTUBHOCTI U1l aKTUBHOT'O
BIJIMOYMHKY Ta BEJIEHHS 3JJ0POBOIO CIIOCOOY KUTTS.

1.6.2. ®opmyBaHHS HACTYNMHUX (axOBUX KOMIIETEHTHOCTEMN

— CK1. 3gaTHicTh 10 MaTEMAaTUYHOTO (POPMYITFOBAHHS Ta JOCIHIHKYBAHHS

HETIEPEPBHUX Ta TUCKPETHUX MaTeMaTUYHUX MOJIeJIei, OOTpPYHTOBYBAaHHS BUOOPY METO/IIB 1
MiAXOIB AJIsl pO3B’sI3yBaHHS TEOPETUUHUX 1 IPUKIIAHUX 33/]a4 y Tajy3i kibepOesneku

Ta 3axucTy iHdopmarrii.

— CK3. 3aatHicTh 70 JOTIYHOTO MHUCIIEHHS, TOOY/IOBH JIOTIYHIX BUCHOBKIB,
BUKOPHUCTAHHS (POPMATTLHUX MOB 1 MOJIEJICH alTOPUTMIYHUX OOUYHCIICHb, TPOCKTYBAaHHS,
PO3po0IeHHS i aHaNi3y alrOPUTMIB, OLIIHIOBAaHHS iX €(pEeKTUBHOCTI Ta CKJIQJHOCTI,
PO3B’SA3HOCTI Ta HEPO3B’ I3HOCTI AITOPUTMIYHHUX TTPOOJIEM /IS aIeKBaTHOTO MOJICTIOBaHHS
peaMeTHUX obJacTell 1 CTBOPEHHS MPOrpaMHUX Ta iHPOPMAaLIHHUX CUCTEM.

— CK4. 31aTHICTh BUKOPUCTOBYBATH CyYaCHI METOJM MAaTEMAaTHYHOTO MOJICTIOBaHHS



00’€KTiB, IPOIIECIB 1 ABUIL, PO3POOIATH MOJIENI i aNTOPUTMH YUCEIHHOTO PO3B’sI3yBaHHS
3a7a4 MaTeMaTHYHOTO MO/ICTIIOBaHHS, BPaXOBYBATH MIOXHOKH HAOIM)KEHOTO YHCETBHOTO
PO3B’sA3yBaHHs MpodeciiHuX 3a1a4.

1.7. Ilepenik pe3yJbTaTiB HaBYaHHS, 110 (POPMYE JaHA JTUCHHUILIIHA
3riIHO 3 BUMOTaMHU OCBITHBO-TIPOQECIHHOT TPOrpaMu CTYICHTH MTOBUHHI JOCSITTH TaKHX
MPOrPaMHUX PE3yJIbTAaTiB HABYAHHS:
— K®1. 3naTHicTh 10 BUKOPUCTaHHS iH()OpMaIIHHO-KOMYHIKAIIHHUX TEXHOJIOT1H, CydacCHUX
METO/IiB 1 MoJieniel iHdopmarliitHoi Oe3neku Ta/ abo KibepOe3neku;
— K®10. 3gaTHicTh 3aCTOCOBYBAaTH METOJIM Ta 3aCO0M KPUNITOTPa(iqHOTO Ta TEXHIYHOTO 3aXHCTY
[adopmarrii Ha 06’ exTax iHPOPMALIHHOT AiSTEHOCTI,
— K®11. 3gaTHicTs BUKOHYBAaTH MOHITOPHUHT MpOIIeCiB (PyHKITIOHYBaHHS 1H()OpMAIIHHUX,
iH(pOopMaLiiHO-TEIEKOMYHIKAIIHHIX(aBTOMATU30BAaHUX ) CUCTEM 3T1IHO BCTAHOBJICHOI OJITHKH
iHdopmartiliHoi Ta/abo KibepOe3neKH.
— K®12. 3garHicTh aHAMi3yBaTH, BUSBIISATH Ta OI[IHIOBATH MOKJIUBI 3arpO3H, YPa3IUBOCTI Ta
NecTabUTI3yIOUMHHUKH 1H(POpMaIifHOMY MpocTopy Ta iHGOpMaIiiHUM pecypcaM 3TiHO 3
BCTaHOBJICHOIO TIOJIITUKOIO iH(pOpMaIliiiHOT Ta/ab0 KibepOe3neKy.
— IIPHO03. BukopucToByBaTu pe3yabTaTl CaMOCTIHHOTO MOIIYKY, aHai3y Ta CHHTE3Y 1H(hopMallii 3
pi3HUX JpKepen Ui e()EeKTUBHOTO PIlICHHS CHeiali30BaHuX 3a/1a4 MpoeciiftHOl NisIIBbHOCTI;
— IIPHO04. Anani3zyBatu, apryMeHTYBaTH, IPUIIMATH PIILICHHS IIPU PO3B’A3aHHI CKIAIHUX
CHemiaTi30BaHuX 3a/1a4 Ta MPaKTHYHUX Mpo0ieM y nmpodeciitHiil AisUTbHOCTI, SIKi XapaKTepU3YIOThCS
KOMIUIEKCHICTIO Ta HETTIOBHOIO BU3HAYEHICTIO YMOB, BIIMOBIATH 3a MPUNHATI PillICHHS,
— IIPH11. BukoHyBaTH aHaii3 3B’s3KiB MK iH(GOpMAIITHIMH MTpoliecaMu Ha BiITAICHUX
O0YHCITIOBAILHUX CHCTEMaX;
— IIPH52. BukopucToByBaTH iHCTpyMEHTapii A1 MOHITOPHHTY TPOIIECiB B iH(pOpMaIiiHO-
TEJIEKOMYHIKallIHHUX CUCTEMAX;
— IIPHS53. BupimyBaru 3aga4i ananizy popMariiiHo-TeIeKOMyHIKAIIITHAX CUCTEM.

1.8. IlpepekBi3uTH: HenepenbayeHo

2. TeMaTHYHUH NJIaH HABYAJIBLHOI AUCHUILIIHT

I cemectp

Po3ainl. ExemenTn jiniiinoi aaredpu.

Tema 1. MaTpuui, BUBHAYHUKYU Ta CUCTeMHU JiHIHUX PiBHAHb..
1. Marpuui. [ii 3 matpunsimu. [oaiOH1, cHMETpUYHI, HECUMETPUYHI, OPTOrOHAJIbHI Ta
o0epHEeH1 MaTpHIIi.
2. Bu3naunuku Matpwili. BmacTuBocTi Ta 00UHMCICHHS BU3HAYHHKIB 2-T0 Ta 3-TO MOPS/IKIB.
MiHopu, anreOpaiyHi JOMOBHEHHS, paHT MaTPHIIi.
3. Po3B’s13yBaHHs cHCTEM JIHIHHUX piBHSHB MaTpudHUM MeToaoM. [IpaBuno Kpamepa,
Metonu 'ayca, Xopnana-I'ayca.

Tema 2. EJleMeHTH BEeKTOPHOI aJire0pu Ta Teopii JiHIHHUX POCTOPIB.
1. Ilonsarrsa Bektopa. Onepatii HaJ FeOMETPUYHUMHU BeKTOpaMHu. JloJJaBaHHS BEKTOPIB.
BrnactuBocti nogaBanns. JJoOyTok BekTopa Ha uncio. BnactuBocti 100yTKY .
2. O3Ha4YeHHS JIIHIHHOTO BEKTOPHOTO TpocTopy. [Ipukmanm.
3. JliniitHi koMOiHaIlii, JIiHil{HA 3aJIeKHICTh BEeKTOpiB. HeoOXiqHi Ta 1ocTaTHI yMOBH JiHINHOT
3aJICKHOCTI BEKTOPIB.
4. bazuc niniiiHOTO TIpOocTopy. Po3mip miniliHOro nmpoctopy. KomineapHi ta koMIuiaHapHi
BEKTOPH K IPHUKJIAJN BIAMOBIIHO OJHOBHUMIPHOTO Ta TBOBUMIPHOTO JIIHIHHOTO MTPOCTOPY.
5. Po3knan Bektopa no 6a3i. Koopaunatu Bekropa. HeoOxinHi Ta JoCcTaTHI yMOBH
KOJIIHEapHOCTI1 IBOX BEeKTOpiB. HeoOXiIHI Ta JOCTaTHI YMOBH KOJIIHEAPHOCTI IBOX Ta



KOMILIAHAPHOCTI TPHOX BEKTOPIB.

6. OproHopMoBaHi 6a3u. [Ipoekiiist BEeKTOpa Ha BICh Ta MiBILIOIIHUHY.

7. Cxansipuuii 1oOyTOK BEeKTOPiB, BIacTuBOCTI. EBKIIiIiB mpocTip. JloBkuHA (HOpMa) BEKTOpa.
8. Kyt Mixk BekTOpamMu. YMOBa OPTOrOHAJIBHOCTI IBOX BeKTOpiB. HepiBHicTh Komi-
Bynsixosckoro. [Ipoekuii BekTopa.

9. [leperBopennst koopauHaT. Matpuis nepexoay. OpToroHanbHi nepeTBopeHHs. OpieHraris
0a3uciB, OpieHTAIiS POCTOPY.

10. OpierTOBaHMi 00’ €M TPHOX BEKTOPIB, BIACTUBOCTI, 3allUC B KoopAnHaTaX. BekTopHuii Ta
MilIanui 100yTOK BEKTOPIB, BIACTUBOCTI, 3B'A30K 3 KOJIHEAPHICTIO Ta KOMILIAHAPHICTIO.
[ToaBiliHMIA BEKTOPHHH T00YTOK.

11. MonsipHa, muIiHAPUYHA Ta chepruyHa CHCTEMHU KoopauHaT. DopMyIu epexoy.

12. BriacHi ymcna Ta BEeKTOPU MaTpPUIlb, METOAM 1X 3HAXO/KCHHS.

Tema 3. KommuiekcHi uncia.
1. AnreGpaiuna ¢hopma KOMIUIEKCHUX yrcen. PiBHI, CIpsiKeHi, MPOTUIIEKHI KOMIUIEKCHI
yucna. Jlif HaJg KOMIUIEKCHUMU YUCIIaMH.
2. 'eomeTpuyHa iHTEpIIpETAIlisl KOMIUIEKCHUX YHCE.
3. TpuronomerpuyHa Ta HOKa3HUKOBI (hOpMHU KOMIUIEKCHOT0 uncia. Popmynu Eitnepa i
Myagpa.
4. KopiHb N-TO CTyNEHs 3 KOMILIEKCHOT'O YHCIIA.
5. Po3B’s13yBaHHs KBaIpaTHUX PiBHSAHB 3 JIHCHUMHU KOoe(illi€HTaMU Ta KOMIUIEKCHOIO
3MIHHOIO.

Po3aia 2. EnemenT aHaiTHYHOT reomMeTpii.

Tema 4. AsnredpaiuHi JIiHil neporo NopsAKy Ha IUIOLIMHI i B mpocTopy.
1. IIpsima Ha TMIIOLIMHI, BCEMOXJIIMBI PIBHSAHHS, B3aEMHE po3TalllyBaHHs npsaMux. [lozin
B1JIpi3Ka B 3a/1aHOMY BiJTHOILLIEHH] (BEKTOPHUH Ta KOOpAUHATHUI criocoOn ). [Tyuku npsamux.
2. IlpsiMa B IPSIMOKYTHIM CUCTEM1 KOOpMHAT, HOPMaJIbHE PIBHIHHS, BIZICTaHb B/l TOUKH J10
MPSIMOT, KYT MK TIPSIMUMH.
3. IlnouuHa y mpocTopi, BCEeMOXIINBI PIBHSIHHS, B3a€MHE PO3TalllyBaHHA IUIOIKH. [Tydok
TUTOIIHH.
4. [TnomuHa B MPSIMOKYTHINM CUCTEMI KOOpJIMHAT, HOPMaJIbHE PIBHSAHHS, BIACTaHb B/l TOUKU
710 TUIOUIMHMU, MIBIIPOCTOPHU, KyT MK IUIOLIMHAMH.
5. Ilpsima y mpocTopi, BCEMOKIIMBI PiBHSHHS, B3a€MHE PO3TallyBaHHs NMPSIMUX Y IPOCTOPI,
BIJICTaHb B TOUKH JI0 MPSAMOI Y IPOCTOPI, BIACTaHb MIXk IBOMa MUMOOIKHUMHU MPSIMUMH.
3HaxXO0/PKEHHS CIIJIBHOTO MEPHEeHIUKYJIIAPa ABOX MUMOOIKHUX MPSIMHUX.

Tema 5. Aare0dpaiuHi JIiHII APYroro mopsiAKy Ha IVIOLIMHI i B IpocTOpY.
1. Eninc, rinep6ona, napadona. JlupexropianbHa BIaCTUBICTS enirnca 1 rinepoonu. [onsapauit
napametp. PiBHsHHSA eninica, rinep6onu, napadbosiu B MONAPHIN cucTeMi KOOpAUHAT.
2. 3aranpHe piBHSHHS KpUBOI Apyroro mopsaky. Keaaparnuni popmu. Matpuris
KBaJpaTu4Hoi popmu. JlonaTHO BU3HAUEH] KBaApaTuyHi popmu, kputepiit CunbBecTpa.
[lepeTBOpeHHS PIBHIHHS KPUBOI IIPU IEPETBOPEHHI KOOPIMHAT.
3. 3BeZIeHH 3arajbHOTO PIBHAHHS KPUBOI APYTOro MOPSIKY 10 KAHOHIYHOTO BUY.
4. KaHoH14YHI1 pi1BHSIHHSI IOBEPXOHb JIPYTOro MOPSIKY: €NINCOiaH, rinepoosnoinu, napadomuoiny,
LWITIHAPYU, KOHYCH. [lepeTrH MoBepxHi Ipyroro NopsaKy 3 MIOLUIMHOI.

Po3aia 3. Jlesiki exeMeHTH Teopii YMCI0BUX MHOKMH Ta JIOTiKH.
I'panuus, HenepepBHicTH PyHKIIH.

Tema 6. [lesiki eJieMeHTH Teopil YHCIOBUX MHOKMH Ta JIOTiKH.
1. Jloriyna cumBostika. Onepartii HaJ| BUCJIOBIIOBAHHSIMH Ta 1X BIACTHBOCTI.
2. Muoxunu. Onepartii Hai MHO)KMHAMU Ta 1X BIACTUBOCTI.
3. OOMexkeH1 3BepXy (3HU3Y) YMCIIOBI MHOYKHMHU Ta 1X BepxHi (HHUKH1) Mexi. OOMEXeH1 YncIoBi
MHOKHHHU.



Tema 7. I'pannus pyHkuii.
1. Bino6paxxenns. OOpa3u Ta mpooOpa3u MHOXKHH. 3BYKCHHS Ta TPOJOBKCHHS BiTOOpaKEHb.
Knacudikauis Bimo6paxenb. OO0pOTHI BioOpakeHHS Ta BiqoOpaxeHHs, 0OCpHEHI /10 HUX.
Kommo3wurtist BinoOpaxkens. ['padik Bimoopakenns. [Ipukimany.
2. O3HaueHHS OKOJIIB Ta MPOKOJIOTUX OKOJIIB TOUYKH B R. JIiBi Ta mpaBi miBOKOJIHM TOUKHU B R.
O3znauenHs nociigoBHocTi. [TiamocaigoBHOCTI. O3HAYSHHS TPaHUIIl ITOCTIIOBHOCTI HA MOBI
HEepiBHOCTEH 1 Ha MOBI1 OKOJIiB. 301KHI Ta po30ixkHi mocmigoBHocTi. [lpuknanu. Heckinyenni
TPaHMIl TOCIIIOBHOCTEH. €AMHICTh TPAHMUIII TOCIIOBHOCTI.
3. HeckiHueHHO MaJli Ta HECKIHYEHHO BEJIHKI MOCIITOBHOCTI. 3B’ 130K MK HECKIHYEHHO MaJIMMHU
Ta HECKIHYEHHO BEJIMKUMH IMOCIIIJOBHOCTIMU. 3B’ I30K MK 301’KHICTIO IOCIIIIOBHOCTI Ta i1
O0OMEKEHICTIO.
4. HepiBHOCTI MiX ITOCTIAOBHOCTSIMH, 1110 BUKOHAHI aCUMIITOTUYHO. Teopema mpo 3B’ SI30K
HEPIBHOCTEH MK TPAHULIIMU TTOCIIJOBHOCTEH 3 HEPIBHOCTSMH MiX IOCIiZJOBHOCTSIMH Ta
ii Hacmigku. Teopema mpo TpH MOCTiJOBHOCTI.
5. Jlemu npo HecKiHUEHHO MaJi mociigoBHOCTI. Teopema rmpo apupMeTHyHi BIACTHBOCTI
TpaHULb TOCTIAOBHOCTEH (PO TPAHUII CyMH, Pi3HHMII, JOOYTKY Ta YACTKH).
6. O3naka Beiiepmtpacca 301KHOCTI MOHOTOHHUX TIOCIITIOBHOCTEH Ta ii Hacmigok. Yucro e
(03HAYCHHS Ta OLIHKH).
7. Teopema bonbniano-Beiieprpacca. BepXHst 1 HUKHS TpaHHIII ITOCITiIOBHOCTI.
8. dynaaMeHTaIbHI MOCHII0BHOCTI, KpuTepiid Kot 361KHOCTI MOCIiTOBHOCTI.
9. O3HaueHHs TPaHUYHOI TOYKU YHACIOBOI MHOKMHH. 3arajibHe O3HAYEHHS TPaHUIll PYHKII]
3a Komri Ha MOB1 okoJ1iB. 3arajibHe o3HaueHHA rpanull ¢yHkiii 3a ['eitne. Teopema mpo
€KBIBaJICHTHICTh O3HA4YeHb TpaHulll ¢pyHkuii 3a Komri a 3a ['eiine.
10. Teopema mipo enuHiCcTh TpaHulli GyHKIII. JlocTaTHs yMOBa BiICYTHOCTI rpaHuili PyHKIIIi.
Teopema npo apuMeTH4HI BIACTUBOCTI TpaHUIb (DYHKIIIH.
11. 3B’s130K Mi>K HECKIHYEHHO MaJIMMHU Ta HECKIHYEHHO BEeIUKUMHU QYHKLIsIMU. Jlema mpo
HECKIHYEHHO MaJil (QyHKIIII.
12. Teopema npo rpaHUYHUHN Mepexia y HepIBHOCTAX Ta ii Hachiaku. Teopema npo Tpu (QyHKIIII.
Teopema mpo rpaHuIt0 KOMIO3UINT QYyHKIIIH.
13. OaHo61uH1 rpanuui ¢yHkuii B Touni. Kpurepiii icHyBaHHs rpaHuLll GyHKLIT y JBOOIUHIN
IpaHUYHIHN TOYIll Ha MOB1 OJHOOIYHUX TpaHullb. OHOOIYHE NPAMYBaHHS (YHKIIIT 10 CBOET
rpanuii. O3HaueHHs MOHOTOHHUX (yHKIIH. Teopema Beiiepmtpacca.
14. Jlpyra uynoBa rpaHuIis Ta ii HaCJIiIKH.
15. Iepua yynoBa rpanuns. HepiBHOCTI A1 cMHYCa Ta TaHTEHca.
16. [TopiBHAHHS aCHMITOTHYHOI MOBEIHKN (GYHKIIIN Tpu X — a (O-cuMBoJIiKa). 3B’ I30K MiXk
cumBosamu f (X) = 0(g(x)) (x — a) i f (x) = O(g(x)) (x — a) . BractuBocTi O-CHMBOJIKH.
17. O3HaueHHs BEpXHbOI Ta HUXKHBOI rpaHullb PpyHK1IT Teopema npo icCHyBaHHSI BEpXHbOI Ta
HIDKHBOI rpanullb GyHkii. Kputepiit icHyBanHs rpanuii GyHKIII B TepMiHax ii BEpXHbOI Ta
HIXKHBOI rpanuib. Kpurepiit Ko icHyBaHHS CKIHYEHHOT I'paHUL QYHKIII.

Tema 8. HenepepBHicTh pyHKmii.
1. O3nauenns HenepepBHOi B Toulli GpyHKuii. [Ipuknanu. JIokaabHi BIACTUBOCTI HEIEPEPBHUX
byHKLiH (TeopeMa po 30epexeHHs] HEpIBHOCTEH, Teopema npo apupMeTH4HI BIACTUBOCTI,
TeopeMa po KOMITO3UIII0 [T HellepepBHUX (PYHKIIIH Ta Jiema rmpo 30epexeHHs 3HaKy (QyHKIIIT).
2. O3HaueHHs HenepepBHOT Ha MHOXHHI (yHKIIII. Teopema Beitepmrpacca mpo 0OMexXeHICTbh
¢byHKii, HemepepBHOI Ha BiIPI3KY.
3. Teopema Bonpiano-Kormri mpo mpomi>kHi 3HaUeHHs HenepepBHOT QyHKITIT Ta ii HACTIIOK.
4. O3HaueHHs piBHOMIPHO HerepepBHOi Ha MHOXUHI ¢yHKLii. Teopema Kanropa mpo
PIBHOMIpHY HENIEPEPBHICTH (QYHKIIIT.
5. Knacuoikarist TO4YOK pO3pHBY.



Po3nin 4. ludepenuiiioBanicTs GpyHKii.
Hoxiaui Ta nudepenuiaan Bummx nopsakis. ®opmyia Teitsopa.
Jocairkenns pyHkuii, rpadikm ¢pyHkuii Ta KpuBi, 3agaHi y
JAeKapToBiil a00 MOJIAPHIA cUCTeMaX KOOPAUHAT.

1. O3nauenns qudepenuiioBanoi Gynkuii B Toumi. [Ipukinaan 3HaxoKeHHs TOX1IHOT 11
enemeHTapaux (pyHkiii. HeoOxigHa ymoBa nudepeHmiiioBaHocTi PyHKINT y TOYIl Ta MPUKIIAI,

IO CIIPOCTOBYE ii gocTaTtHicTh. OQHOOIUHI MOXiaHI QyHKIIT Ta KpuTepiil nudepeHiiiioBaHocTi B
TEepMiHaX OJIHOOTYHHMX MOX1THHX.

2. ApudmernyHi BIacTUBOCTI qudepeHmiioBanux y Touni GyHkiii. [Toxigna komMmo3urii.
[Toximna o6eprenoi Gynkiii. [Tpuknaau. Tabauis MoXiTHUX OCHOBHHUX €JIeMEHTApHUX (PYHKITIH.

3. l'eomeTpuyHe TIIyMaueHHs MOHATTS MOXi1HOI (yHKIIi. PIBHAHHS TOTUYHOT Ta HOpMaJIi 10
rpadika nudepeniiiioBanoi GyHKIT.

4. IloxinHa GyHKIIN, 3aJaHUX TApaMETPUYHO Ta B MOJIIPHUX KoopauHaTax. [Ipukiamy.

5. O3nauenns audepeniiana GyHKIii B Toulll. 3B’ 430K MK JU(epeHLIHoBaHICTIO QYHKIIT Ta
ICHYBaHHSM MOXiHOI QYHKIIT B TOUIIi. 3B’A30K MiXk TU(EepeHIIiaioM 1 TOX1THOK QYHKIIT

B Toulll. ['eoMeTpu4He TiiyMaueHHs MOHATTS nudepenuiany QpyHkuii. ApuMeTHuyH1 BIaCTUBOCTI Ta
BJIACTHBICTH 1HBapiaHTHOCTI hopmu mudepermiany GyHkiii.

6. BHyTpimHICTh 4ncI0BOT MHOXKUHU. O3HAUEHHS JIOKAJTbHUX Ta TJ100aTbHUX (CTPOTUX Ta
HECTPOTHUX) eKcTpeMyMiB QyHKIii. Teopema depma (He0OXiTHA YMOBA JIOKATBHOTO EKCTPEMYMY
mudepenniioBanoi Gynkuii). [Ipukmany, mo cnpocToBYIOTh TOCTATHICTH Ii€] YMOBH Ta MOKa3yIOTh
CYTTEBICTh YMOB TEOPEMH.

7. Teopema Pomns Ta 11 Hachigok. [Ipukianu, 1Mo noka3yrTh CyTTEBICTH YMOB TE€OPEMHU.

Teopema Jlarpanxka. Haciiaku teopemu Jlarpanka. Teopema Korri.

Tema 10. IToxinni Ta nudepenuiann Bumux nopsaakis. Popmyaa Teiisnopa.
1. O3HaveHHs MOXiTHUX BUIIUX MOPAAKIB 1 kimaciB Gpynkiiid Cn (X ), Co (X ). Tpukiman
nudepeniiiioBanoi GyHKIIi, Ika He € HenepepBHO audepenuiiiopanoro. [ToxiaHi BUIMX
MOPAJKIB JIEIKUX eJIeMEeHTapHUX QYyHKI1. O3HaueHHs AudepeHianiB BUIIKUX TOPSAKIB
Ta iX 3B 30K 3 MOX1IHUMH BULIMX MOPsaKiB pyHKiH. [TopymenHs iHBapiaHTHOCTI popMu
nudepeHnianiB BUlmx nopsaakis. @opmyia JlenbHina.
2. IlpaBuiio JlomiTans po3KpUTTS HEBU3HAYEHOCTEN TI/IHy% i E
3. ®opmyna Telinopa nis nonainomiB. O3HaueHHs nojiHoMa Telnopa st pyHKii, o N pasiB
nudepeniiiioana B Toutli. JlokansHa popmyna Teitnopa i3 3aJIMIIKOBUM YJIEHOM Y Gopmi
[Teano. ®opmynu MakiopeHa ajis Jeskux eaemMeHTapHux Qyskiii. Teopema mpo
3aJIMILKOBUI wieH Ta ii HaciAku (3anuukoBuii wieH y gopmi Jlarpamxka ta Kormi). OGuncienns
rpa"uIls GyHKIIT 3a qomoMoror Gopmynu Teitnopa.
4. Kputnuni Touku. JlocTaTHI yMOBH HasiBHOCTI (BiZICYTHOCTI) JIOKAJIbHOTO €KCTPEMYMY
¢byHKIIT B TepMiHax Mepiioi noxigHoi. JloctaTHi yMOBH HassBHOCTI (B1ACYTHOCT1) JIOKaJIbHOTO
eKCTpeMyMy (pyHKIIIT B TEpMiHAX BUIUX MOX1IHUX.
5. O3HayeHHs (CTPOro) OMyKJINX Ta YTHYTUX (pyHKIIH Ha mpoMikKy. ['eomeTpuune
TIIyMaueHHsI OMYKJIOCTI Ta yrHyTocTi. O3HauSHHS TOYKHM MeperuHy rpadika QyHKIii.
HeoOxiaHa ymMoOBa B T o4lli I eperuny A Jjs 1 Biui A udepenniiioBanux ¢yskimii. locraTHi
YMOBH CTPOT0i OIMYKJIOCTI (PyHKIIT Ta HAsIBHOCTI (BIZICYTHOCT1) TOYKHU MEPETUHY.

Tema 11. I'pagiku pyHkuiii Ta Kpusi, 3a7aHi y AekapToBiii 200 NOJAPHI cucTeMax
KOOp/AMHAT.
1. Acumnitoru rpadika pynkuii. Teopema mpo 3HaXOKEHHS KOE]Ili€EHTIB ACUMITOT.
2. Cxema nociipkeHHs GyHKIIi Ta mooyaosa ii rpadika. [Ipuka.
3. IlonsipHa cuctemMa KOOpaAMHAT. 3B 30K JEKapTOBUX KOOPAMHAT 3 oJsipHUMH. [lepexin Bia
KPHUBO1, 33/1aHO1 B MOJISIPHIN CHCTEM1 KOOPJIMHAT, 10 TTapaMEeTPUIHOTO MTOAaHHS 11 B ICKapTOBIH
cUCTeMi KOOpIuHAT. ACUMIITOTH KPUBHUX, 10 33/1aH1 TapaMEeTPUYHO B AEKApTOBIN cHCcTEMi
KOOPJUHAT. ACUMIITOTH KPUBHX, 110 33J1aHi B MOJISAPHIN CUCTEMI KOOPIUHAT.



II cemecTp

Po3ain 5. HeBu3snavenuii interpa.

Tema 12. HeBu3HaueHuii iHTerpaJ.
1. O3nauenns nepicHoi QyHKIIT HA TPOMIKKY. Teopema po CTPyKTypy MHOKHUHH MEPBICHUX
bynkii Ha mpomikKy. [Tpukinaa yHKIIT Ha TPOMIXKKY, B sIKOT HE ICHY€E TIEPBICHOT HA [IOMY
npomixkky. HeBu3naduenuit interpain i ioro Bi1acTUBOCTI. TaOIHUIIs MEPBICHUX IESKUX
enemMeHTapHuX (PyHKIiH. @opMyina 3amMiHK 3MIHHOT Ta PopMyIIa IHTETpyBaHHS YaCTHHAMU IS
HEBU3HAUYEHOTO IHTErpay.
2. PamionanbHi QyHKIiT (1podu), po3KiIaaeHHs iX Ha HaUmpocTinti. [HTerpyBanHs
HalnpocTimux panioHansHUX GyHKLiA. Metoa OcTporpaachbKoro BUAICHHS palliOHAIbHOT
YaCTHUHU 1HTETpaa.
3. [aTerpyBanHs QyHKIIN, palliOHATBHUX BiTHOCHO paguKaia 3 ApoOOBO-IIiHIHHOI (QyHKIIT Ta
HE3aJIe)KHO1 3MIHHOI.
4. IarerpyBanHs (QYHKIIN, palliOHATBHUX BiTHOCHO KBaPAaTUYHOI ippalliOHATBHOCTI Ta
He3aJIeKHOT 3MIHHOT, 32 TOMIOMOT 010 TificTaHOBOK Eiinepa. Jleski okpeMi BUnajaku (B Tomy
YHCIIl IHTErpyBaHHS BiHOIIECHHS MTOJIIHOMA Ta KBaIPATUYHOT ippalliOHATILHOCTI).
5. Jlesiki BIACTUBOCTI MAPHUX 1 HEMMAPHUX pallioHANbHUX (YHKIIH 1 IX BUKOPUCTAHHSA MIPU
IHTErpyBaHHI pamioHaTbHUX (YHKIIN BIJHOCHO CHHYCa Ta KOCHHYca. YHiBepcalibHa
TPUTOHOMETPHYHA MiACTaHOBKA. [HTEerpyBaHHs JOOYTKY palliOHAIbHUX CTEIEHIB
CHHYCa Ta KocuHyca. [HTerpyBanHs QyHKIIIH, pallioHAIbHUX BiTHOCHO €KCIIOHEHT.

Po3ain 6. Buznauenuii inTerpan ta iioro 3acTocyBaHHs.

Tema 13. Busnauenuii interpaJ ta iioro 3acrocyBaHHsl.
1. Po36utts Bigpi3ka Ta HAOOPH TOUOK, Y3rO/KEeH1 3 TaHUM po30UTTAM. O3HaYCHHS
iHTerpanbHUX cyM PiMmaHa, iHTerpana PiMaHa Ta kiiacy iHTErpoBHUX 3a PiMaHOM (hyHKIIIH.
[Tpuknaau IHTErpOBHUX Ta HEIHTETPOBHUX 3a Pimanom ¢ynkuiil. Heo6xigHa ymosa
1HTerpoBHOCTI (yHKIIT 32 PiManoMm.
2. HwxHi (BepxHi) cymu JlapOy Ta ix BiaactuBocTi. O3HauU€HHS HUKHBOTO (BEPXHBOIO)
IaTerpana J{apOy.
3. JIema [lapOy. Kpurepiii lapOy inTerpoBHOCTI pyHKIIiH 3a PiManoM 1 #oro pi3Hi
exBiBasieHTH1 (popmymoBaHHs. Kpurepiit Pimana interpoBHocTi GyHKLIN y po3yMiHHI PimaHa.
4. Knacu ¢yHKuUii, iHTerpoBHUX 32 PiManoM (HenepepBHi Ha BiJpi3Ky (yHKIIiT; 0OMexeH1
GyHKIT, 1110 MalOTh HA BIJIPI3Ky HE OLIbIIIE HIXK CKIHYEHHE YHCIIO TOYOK PO3PUBY; MOHOTOHHI
Ha B1IPi3Ky QyHKIIIT).
5. AgutuBHicTb iHTerpaia Pimana sk QyHkuii Biapizka. JliniiHIcTh iHTErpana Pimana
BIJTHOCHO MiiHTerpanbHoi (pyHKii. [HTerpoBanicTs 100yTKY Ta MOJyJIsl IHTETPOBAHUX
3a Pimanom ¢yHnkiiil. Ouinka Moayss iHTerpasna. [Io3uTHBHICTh Ta MOHOTOHHICTh 1HTETpaja
Pimana, Teopema npo cepenHe (3HaueHHs) Ui iHTerpaia PimaHa.
6. HerrepepBHicTh Ta mudepeHiiioBanicTs GpyHKIII1, 3a1aHoi iHTerpaiomM PimaHa i3 3MiHHOO
BEPXHBOIO MEXEIO IHTErpyBaHHs. [CHyBaHHS MEepBiCHOT y HETIEpEePBHOI Ha BIJIPi3Ky (PyHKIIT.
Jpyra Teopema npo 3amiHy 3MiHHOI B iHTerpani Pimana.
7. OcHoBHa (hopmyra iHTerpagbHOro yncieHHs (popmyna Herorona-Jleitbnima) Ta
il HacIiIOK PO BIAHOBIIEHHS (PYHKITIT 3a 11 moxigHOO "epes inTerpan Pimana. ®opmyna
IHTerpyBaHHs YaCTUHAMM Ui iHTerpaia Pimana, Teopema nmpo 3amiHy 3MiHHOI B iHTerpai
Pimana.
8. OCHOBHI BJIaCTUBOCTI IUIOII MHOTOKYTHHUX (iryp. O3Ha4eHHs HIKHBOI Ta BEPXHBOI IJIOMI],
B3aralii, IJIOIII Ta KBaJAPOBHOCTI MHOXKHMH Ha ITomuHI. Kputepiii KBaapOBHOCTI MHOYKHH.
9. KBasipoBHICTh KPUBOMIHIKHOT Tpamerii Ta 3HaX0KeHHS ii TUTOLI.
10. KBagpoBHICTh KPUBOJIIHITHOTO CEKTOPA Ta 3HAXOIKEHHS HOTO TUIOIII.
11. JoxuHa kpuBoi. BiaactuBocTi cipsmiitoBanoi kpuoi. Teopema npo o04urcIeHHS
JomxuHu kpuBoi. Haciiaky.
12. Ky6ogHicts Tis. Kpurepiii kydoBHOCTI. O6uncineHHs 06’ emy Tina, ke 3100yTe



oOepranHsM rpadika ¢pyHkii HaBkouso Bici OX.
13. KBaapoBHiCTh MOBEepXHI 00€pHEHHS. 3HAXOKEHHSI.

Po3aia 7. HeBJiacHi iHTerpajim ta YucjoBi psiau.

Tema 14. HeBaacHi iHTerpasu.
1. O3HaveHHs HEBIIACHOTO IHTErpaa o HeoOMEeKEHOMY TPOMIXKKY (iHTerpana 1-ro poay),
roro 30ikHICcTh. ETanonnumii inTerpan 1-ro poay, oro 36ixkHicTh. Kputepiit Komri 361kHOCTI
HEBJIACHOTO 1HTETpaja Mo HeoOMekeHOMY MPOoMiKKY. Kpurepiii 301)kHOCTI HEBIIACHOTO
1HTerpasa Bij HeBix eMHO1 (yHKIii. O3HaKa MOPIBHIHHS 301KHOCTI HEBJIACHUX 1HTETPATIB 1 11
Hacmiaku. [Tpukmnan.
2. O3HaveHHs aOCOIIOTHOI Ta YMOBHOI 301)KHOCTEH HEBJIACHUX 1HTETpaiiB 1-To pomy.
3B’s130K 301’KHOCTEH HEBJIACHUX IHTETPAiB BiJ QPYHKIIIT Ta Bix Moxys (yHKiii. O3naku [ipixie
Ta AbGens 301KHOCTI HEBIacHOTO iHTerpana 1-ro poay. [Tpukmnanu.
3. O3HaueHHs HEBJIACHOTO 1HTETpalia BiJl HEOOMEkeHOo1 PYyHKIIIT (iHTerpaia 2-ro poay),
Woro 36ixHicTs. ETanonnuii interpan 2-ro poy, iforo 36ixHicts. Kpurepiit Kouri
301KHOCTI HEBJIACHOT'O IHTETrpaia BiJl HeoOMexkeHoi (yHkiii. Kpurepiii 301’KHOCTI HEBIIACHOTO
iHTerpasna BiJ HeBiA eMHOI QyHKII1. O3HaKa MOPIBHSAHHS 301’KHOCTI HEBIACHUX 1HTETPAJIiB
1 11 Hacmigku. [puxa.
4. O3HaueHHs a0COIIOTHOT Ta YMOBHOI 301’KHOCTEN HEBJIACHUX IHTErpaliB 2-TO POAY.
3B’s130K 301’KHOCTEH HEBIIACHUX IHTErpaiB BiJ QPyHKIII Ta Bix Moxys ¢yHkiii. O3naku [ipixie
Ta AGernst 301)KHOCTI HEBIIACHOTO 1HTErpaia Bia HeoOMexeHoi GyHKuii (iHTerpana 2-ro poay).
ITpukmagy.
5. BnactuBOCTI HEBIAaCHUX IHTETpatiB (JIIHIHHICTh HEBJIACHUX 1HTETPATiB BIJIHOCHO
HiJIHTErpaibHOT (PYHKIII1; aIMTUBHICTh HEBJIACHOTO 1HTErpaja K QyHKII IpOMiKKY). Popmyu
3aMiHM 3MIHHOI Ta IHTETpYBaHHS YacTUHAMU JJI HEeBJIacHUX iHTerpainiB. @opmyna HeioToHa-
JleitOHiLa 11 HEBIACHUX 1HTErpasiiB. ['0J0BHE 3HAYEHHS HEBJIACHOTO 1HTErpaa.
6. B-pynkuis Ta I'-dpynxuis Eitnepa.

Tema 15. Yucaosi psigu.
1. O3naueHHs psLy, HOro 4acTKOBHX CyM 1 301HOCTI psay. Haitnpocrimni B1acTUBOCTI
yucioBux psaaiB. Kpurepiit Ko 301kHOCTI uncnoBux psaaiB. HeoOxigHa ymoBa 301KHOCTI
quca0Boro psaay. ['apmoniitauii psia. CyMa HECKIHUEHHOT T€OMETPUYHOT Iporpecii.
2. Psimu 3 HEeBi' €eMHUMU YICHAMH, O3HAKH iX 301KHOCTI (0O3HAKA MOPIBHSIHHS Ta 11 HACIIKH,
o3Haka [lanambepa, pagukanbHa Ta iHTerpaibHa o3Haku Ko, o3Haku Paabe Ta [ayca
30ikHOCTI psiniB). [Ipukinanm.
3. Psanu 3 yepryBaHHAM 3HAKIB 1 IeHOHIIEBChKI psau. O3Haka JleitOnina 301KHOCTI psiiiB
111 HacmioK. AOGCOJIOTHA Ta YMOBHA 301KHOCTI1 psA/iiB. 3B’ A30K 301KHOCTI psITy 31 301KHICTIO
psiy, CKIIaIeHOTO 3 MOJIYJIiB UJIeHiB BUXiHOTO psiny. O3Haku Jlipixie ta A0enst 301KHOCTI pSAiB.
[Tpukmagy.
4. O3HaueHHS MepecTaHOBOK YHUCIOBOTO psiay. TeopeMu mpo 301KHICT psily, OTPUMAHOTO
MePECTaHOBKOIO WIEHIB a0COIMIOTHO 301HOT0 yncioBoro psaay. Teopema Pimana. Jii 3
psnamu. O3HadeHHs 100yTKY unciaoBux psaiB. Teopema Komri npo 100yTok psiaiB.

Po3aia 8. HeBJsiacHi iHTerpajam ta YucjaoBi psiau.

Tema 16. @®yHKUiOHAJBLHI MOCTiT0BHOCTI Ta psigu. CTeneHesi psiau.
1. O3naueHHs (HyHKIIOHATEHUX TOCTIIOBHOCTEH Ta (PYHKIIIOHANBHUX psitiB. O3HAUCHHS
301KHOCTI Ta pIBHOMIPHOI 301)KHOCTI Ha MHOKHH1 ()yHKITIOHAJIbHUX TIOCIITOBHOCTEH Ta
¢dyHkuioHansHUX pAniB. Binnmosiani npuknanu. Kputepiit Komri piBHOMIpHOT 301KHOCTI Ha
MHOHWHI (DYHKITIOHAJIbHUX TIOCITIIOBHOCTEH Ta QyHKIIOHATBHUX psniB. Kpurepii piBHOMIpHOT
301KHOCTI (PyHKIIIOHANBHUX MOCTiTOBHOCTEH, Haciok. HeoOxiaHa ymMoBa piBHOMIPHOI 301KHOCTI
(YHKITIOHAJIEHOTO PSIY.



2. Teopema npo piBHOMIipHY 301KHICTh ()YHKIIOHAJIBHOTO Py, YWICHH SKOTO OTpUMaHi
MMOMHO>KCHHSM WICHIB pIBHOMIPHO 301KHOTO psiAy Ha oOMexeHy (yHKiito. O3HaKu
Beiiepmpacca, Ab6ens ta [ipixie piBHOMIpHOT 301KHOCTI (PYHKIIOHATBHUX PSIIB.

3. Teopema npo HeNMEepEepBHICTh CyMH (PYHKITIOHATBHOTO psay. Teopema nmpo iHTerpoBaHICTh
CyMH (YHKIIOHATBHOTO sy (Teopema Mpo MOwWIeHHE IHTETpyBaHHS (PYHKIIOHATIBHOTO PAIY).
Teopema npo nudepeHiiioBaHicTy CyMH (GyHKIIOHATBHOTO PsiAy (TeopeMa Mpo MOWICHHE
nudepeHIiroBaHHs (yHKIIIOHAIBHUX PAIIB).

4. O3Ha4yeHHs cTeneHeBoro psaxy. @opmynu ajis 00UucIeHHS paaiycy 301KHOCTI CTEIIEHEBOTO
pany (Komi-Anamapa, Jlanamb6epa). Teopema npo abconmtoTHy 301KHICTh CTEIIEHEBHX PSIIB.
Teopema AGens. Teopema mpo piBHOMIpHY 301’KHICTh CTEIIEHEBOTO PsTY HA BIAPI3KY.

5. ApudmernuHi Aii HaJ CTETICHEBUMU PSITAMHU.

6. O3HavyeHHS aHAMTHYHOI (QYHKIIIT B Toulli. BractuBocTi aHamiTHyHUX QyHKIIN (HE0OXiaHa
Ta I0CTaTHHO YMOBH aHANITUYHOCTI (QyHKIIT y Toui). [Tpukian HecKiH4eHHO
mudepeHiiiioBaHol YuciIoBoi PYHKIIIT A1iICHOTO apryMEHTY, sIKa He € aHATITHYHOIO.

7. CteneHeBi psay 3 KOMIUIEKCHUMH YJICHAMH.

Po3zain 9. Merpuuni npocropu.
JudepennianbHe yncjaeHHs: pyHKuii KIbKOX 3MiHHHMX.

Tema 17. Merpuuni npocropu. JndepenniajibHe uncieHHs QPYyHKIIH KiJIBKOX

3MIHHHX.
1. O3HaueHHS METPUKH Ta MeTpU4IHOTOo mipoctopy. [Ipuknan (R, p ). Bigkputi (3aMKHEHi)
MHOKHHHU y MeTpuuHOMY TipocTopi (R, p ), npuknaau. BnacTuBocTi BiIKpUTHX (3aMKHEHHUX )
MHOUH B (R, p). O3Ha4ueHHsI £-OKOJIIB Ta MPOKOJIOTUX €-OKOJIIB.
2. O3Ha4yeHHs JliaMeTpa MHOKMHHU Ta 00OMEKEeHOT MHOKUHU. BacTuBICTh BIIIIBHOCTI TOUOK
y METpUYHOMY TpocTopi. [ pannuHi TOUKH MHOXHMH. O3HAYEHHS 13071bOBAHUX, BHYTPIIITHIX,
30BHIIIHIX 1 MEXKOBUX TOYOK MHOKHH Y METPUYHHX MPOCTOpax. 3aMUKaHHS MHOKHUH,
KOMIIAKTH y mpocTopi R
3. O3HaueHHs NocioBHOCTEHN y pocTopi R, O3HaueHHS rpaHulli MOCIIJOBHOCTI y MTPOCTOPI
Rr. 361xH1 Ta pyHIaMEHTaIbHI TOCIIOBHOCTI. 3B 30K MIXK ()yHIaMEHTAJIbHICTIO
HOCHIIOBHOCTI Ta 11 301kHicTIO. Teopema bonbiiano-Beiiepmrpacca. O3Haka KOMOAKTHOCTI.
4. O3HaueHHs rpaHull QyHKLIT KUTbKoX 3MiHHUX 3a Komi Ta 3a 'eitne. I'panung ¢yHkii mo
MHOXHHI. O3HaueHHS HeMepepBHOCTI (PyHKIIH KiIbKOX 3MiHHUX. Teopema Beiiepiitpacca.
PiBHOMIpHA HenepepBHICTh PyHKIIIH KiJIbKOX 3MIHHUX. Teopemu KanTtopa Ta Teopema npo
I'panuito komnosuiii BinoopakeHs. [Ipuknan GyHKIIT 1BOX 3MIHHUX, JUIS IKOI HE iICHY€
BCEOI4YHOT IpaHuIll, ajie iICHy€ TpaHuIls 3a OyIb-IKHUM HaIPSIMKOM.
5. O3HaueHHs qudepeHIiioBaHOCT] B TOUL (YHKIIT KiTbKOX 3MIHHHX, JU(epeHIiaia ta
noxigHoi pyHkuii B Touwi. HeoO6xinHa ymoBa audepeniiioBHocTi GyHKIIT (3B’ 430K MIXK
HEeNepepBHICTIO Ta nudepeHiiiioBHicTIO PyHKIT B Toulll). O3HaYeHHS YaCTUHHUX MOX1THUX
GyHKIIH B TOYII Ta TeopeMa Mpo 3B’ SI30K AuQepeHifoBaHoCT! (yHKIIT B TOUI 3
MU EepeHIioBHICTIO B Il TOYII 32 OKpeMUMU 3MiHHUMHU. [Tpukman GyHKINT 1BOX 3MiHHUX,
JUISL IKO1 1CHYIOTh yC1 YaCTHHHI MTOXIJH1 Y TOYIIl, aJie sika He € qu(epeHIiioBaHO0 Y i TOYII.
6. loctaTHst ymoBa audepenuiioBanocti GyHkii B Toulli. O3Ha4eHHs HeTepepBHOI
nudepeHIiiioBaHOCTI BiI0OpakeHHsI Ta 11 3B’ 430K 3 HETIEPEPBHICTIO YACTUHHUX MOXITHUX
KoopauHaTHUX (pyHKIiH. ['eomeTpuuHe TiiymMaueHHs nudepeHuiiioBanocTi GyHKIii
JIBOX 3MIHHHX (B TOMY YHCIII PIBHSHHS JOTUYHUX Ta HOPMaJIbHUX IUIOMIMH 10 Ipadiky QyHKIIIT,
TIlyMadeHHsI JudepeHiiany).
7. I[IpaBuna audepeHItitoBadHs GyHKIIH KUTBKOX 3MIHHUX (TeopeMa mpo AugepeHIiioBaHICTh
KOMMO3UIIi1 Ta i Hachimok (popmyna At 00YMCIIEHHS YaCTUHHUX MOXITHUX CKIAAHOT (QYHKITIT
KUTBKOX 3MIHHUX, IHBAPIaHTHICTH (POPMH TepIIoro AudepeHItiana).
8. Iloxinna QyHkIii 3a HanpsiMkoM. Teopema rmpo iCHyBaHHS MOXIJHHUX 32 BCIMa HanpsMKaMu
TU1st AU epeHIIIHOBHOT Y BHYTPIIIHIHM TouIll (DYHKIIIT Ta 3B’ 430K MOXIIHOT 32 HAIIPSIMKOM 3
rpagienToM ¢yHkii. ['eomerpuyunmii 3micT rpanieHTa ¢pyHkuii. OpToroHanbHICTh Tpali€HTa
GyHKIIIT B TOYII 70 JIiHIT piBHS, 110 TPOXOIUTh Yepe3 ITI0 TOUKY.
9. YactunHi noxigHi GpyHKUii M-nopsaky B Touni. HeoOxiaHi (noctaTHi) yMOBH M pa3iB



nudepeHIiiioBaHOCTI PyHKIIT B TOYILI.

10. Teopema IlIBap1ia mpo piBHICTH 3MIMIAHUX TMOXITHUX APYTOTO MOPSAKY. 3B’ A30K
mudepeHianiB GyHKLii 3 YaACTHHHUMU TOXiTHUMHE. ndepeniian BUIMX MOPSIIKIB I
¢byHKIIi1 6araTb0X 3MiHHUX, X HEIHBAPIaHTHICTb.

11. ®opmymna Telnopa aist GyHKIINH KITBKOX 3MIHHHX 13 3QJIMIIKOBUM YJICHOM Y (opMmi
[Teano. ®opmyina Teinopa 11 GyHKIINA KUTPKOX 3MIHHUX 13 3JIMITKOBUM 4YICHOM Y (hopmi
Jlarpanxa.

12. O3naueHHs QyHKIIi, 3a/1aHOT y HEIBHOMY BUTJIAI. TeopeMa mpo icHyBaHHs (yHKIIII,
3a1aHoil HestBHO. Teopema npo nudepeHiiioBaHiCTh HeIBHUX (DYHKIIIH.

13. HesBHi ¢yHKIIT KIIbKOX 3MIHHHX. TeopeMa mpo icCHyBaHHS Ta TU(EPEHIIIHOBAHICTh
HESIBHUX (PYHKILIN KiTHbKOX 3MIHHHUX.

14. HesiBH1 ¢dyHKIIIT, 3a1aH1 3a JOTIOMOTOI0 CUCTEMH piBHSAHL. MaTpuisa Sko0i, siko0iaH
CHCTEMHU piBHSHB. Teopema mpo po3B’si30k Ta AU(epeHiHOBaHICTh PO3B’SI3KY CUCTEMHU.

Po3ain 10. Excrpemymu ¢pyHKuIii KiibKOX 3MiHHHX.

Tema 18. Excrpemymu ¢pyHkii KLIbKOX 3MiHHHUX.
1. O3HaueHHS TOKATBHUX EKCTPEMYMIB (CTPOTHX Ta HECTPOTHX) (PYHKIiH KIIBKOX 3MIHHUX.
HeoOxinHa yMOBa BHYTPILIHBOTO eKCTpeMyMy AudepeHiiioBaHol GpyHKIii, HACITiOK.
2. loctaTHi yMOBH HasIBHOCTI (BiJICYTHOCTI) JIOKaJIbHOT'O BHYTPIITHHOT'O EKCTPEMYMY B
cTalfioHapHiil Touli aBiui AudepenuiioBanoi GyHKIT, HACTIIOK A7 BUNAAKY GyHKIIT ABOX
3MIHHHX.
3. O3HayeHHs] YMOBHOTO €KCTpeMyMY (PYHKIIIT KiJIbKOX 3MiHHUX. MeTo/1 HeBU3HAYEHUX
MHOKHUKIB Jlarpanxa. [Ipukian 3HaX0KSHHS YMOBHOTO €KCTPEMYMY 3a O3HAUYCHHSIM Ta 3a
MmeToqoM Jlarpamxa.
4. Meron HaliMEHIINX KBaJpPATIB.

Po3nin 11. Kparni inTerpaan Pimana.

Tema 19. Iloasiiini inTerpaan
1. 3amava po 06’ eM HMIIHAPUYHOTO Opycy. PO3OUTTS npsSAMOKyTHHKA, JlaMeTp PO3OUTTS
NPSIMOKYTHHUKA, IHTErpaJibH1 CyMH, ITOJIBIHI IHTErpaJId MO NPAMOKYTHUKY. O3HaueHHs
iHTerpoBaHoi 3a Pimanom QyHKII1 Ha npsAMOKyTHUKY. HeoOXxi/1Ha yMOBa 1HTETpOBAHOCTI 3a
PimanoM. BepxHi Ta HuxkHi cymu JlapOy Ta ix BnactuBocti. Kpurepiii Pimana interpoBanocTi
3a Pimanom oOmexeHoi GyHKIT, BU3HAYEHOI Ha MPSIMOKYTHHKY.
2. IoasiitHuii iHTErpaj Mo JoBUIbHIN 0OMexeHii MHOXHHI. JlocTaTHI yMOBH IHTETpOBaHOCTI
¢bynxuii. [Ipuknan 3HaX01KEeHHS OJIBINHOTO 1HTErpajia 3a O3HAUEHHSIM.
3. BnactuBoCTI OJBIHOTO 1HTETpany (aAUTHBHICTH MOABINHOTO iHTerpana Pimana sk
GyHKIIT MHOKUHY, JIIHIAHICTh HOJBIHHOTO 1HTErpaja BIIHOCHO MiIIHTErpaltbHOI QYHKIIT
JIBOX 3MIHHMX, IHTETPOBAHICTh JOOYTKY Ta MOJYJIsl IHTEIPOBaHUX (DYHKIIIH, OLlIHKAa MOTYJIs
IHTerpasia, TO3UTUBHICTh TA MOHOTOHHICTh TIO/IBIHHOTO 1HTErpaja, TeopemMa Ipo CepeaHE
(3HAYEHHS) AJIs IOJIBIHHOTO 1HTETpaa).
4. Jlema ipo 0OUMCIIEHHS MOABIMHUX 1HTErPaNliB Bl IHTETPOBAHOI HAa MPSIMOKYTHUKY (YHKIIIT
3a JIOMOMOT 00 MIOBTOPHUX. TeopeMa mpo 0OYUCIeHHs MOIBINHUX 1HTETPaIiB Bl IHTETPOBAHOI
Ha KpUBOJIIHIWHIN Tpamnenii PyHKIIi 3a TomoMoror noBTopHux. [Ipukinan o6uncieHHs MoaBIHHOTO
1HTerpaja 3a JOMOMOTOI0 IIi€i TeOpeMHu.
5. [Tnoma moBepxHi. 3HaX0HKEHHS IO TOBEPXOHb, K1 33JIaH1 PI3HUMH CIIOCOO0aMH (SIBHO
Ta 3a JIOTIOMOT'0I0 TapaMeTpiB).
6. 3acTOCyBaHHS MOJIBIMHUX 1IHTETPATIB B MEXAHIII.

Tema 20. IloTpiiini inTerpanau

1. 3agada mpo obumcieHHs MacH Tia. Po30uTTs mapanenerninena, giaMeTp po30OUTTs
napaseserninesa, iHTerpaibHi CyMHu, OTPilHI iHTErpayn no napanenemnineay. O3Ha4eHHs



iHTerpoBaHoi 3a Pimanom QyHkuii Ha napanenenineny. HeobxigHa ymoBa iHTErpOBaHOCTI 32
Pimanom. Bepxni ta HuxH1 cymu J[apOy Ta ix BiaactuBocTi. Kputepiit PiMmana iHTerpoBaHocTi
3a PimanoMm oOMmesxeHoi (yHKIIii, Bu3Ha4eHoi Ha mapainenenineay. [lorpiitauii iHTerpai mno
JoBiIbHOMY TLITY.

2. ocratHi ymoBH inTerpoBanocti ¢pyHkuii [Ipocroposa mipa Kopaana. Bimactusocti
noTpitHOro iHTerpany. OOUHCICHHs MOTPIHHUX THTETPaAIIB 32 IOMIOMOTOI0 TOBTOPHHUX.

3. 3amiHa 3MiHHUX B OTpiHKX iHTerpanax. ChepuyHi Ta MUIIHAPUYHI KOOPIMHATH,
3HaXO/DKEHHS 00’ eMy.

4. 3acTtocyBaHHS MOTPIHUX IHTETpalliB y MEXaHiIl.

5. MHorokpartHi iHTerpanu. Teopema DyoOiHi.

III cemecTp

Po3aia 12. KpuBodiniiini Ta moBepxHeBi interpaau. ExemenTn Teopii moJs.

Tema 21. KpuBouiniiini interpasm.
1. 3amava mpo 3HaXO0KEHHS MacH KpuBoi. O3HaueHHs KpUBOIIiHIITHOTO iHTErpana 1-ro poxy
0 MPOCTIiH TNaJKiA KPUBIH, 1Oro He3aJIeKHICTh BiJl BUOOPY MapaMeTpu3allii Ta Teopema
npo Horo 3BeIeHHs 10 iHTerpana Pimana. BiactuBocTi KpuBONiHIHHKX iHTErpaiB 1-ro poxy.
2. OpienroBana kpuBa. KpuBomiHiifHMiA iHTErpan 2-ro poay, HOro BIaCTUBOCTI. 3BEICHHS
KPUBOJIHIHHOTO iHTETpaty 2-T0 pOay 10 BU3HAYCHOTO 1HTErpay.
3. 3B'130K MIXK KpUBOJIHIHHUME 1HTEerpanamu 1 Ta 2-ro poay. dizuuHe TIIyMayeHHS
KPUBOJIIHIMHUX IHTETPAJIiB 2-TO POLY.
4. O3HaveHHs IM1aJKO01, PeryJsipHOi, 3aMKHYTOT KPUBOT1, POCTOr0 3aMKHYTOT'O KOHTYDY;
3aMKHYTO1 00J1aCT1, OJTHO3B’I3HOT 00JIACTI; JOJIATHOTO HAIpaBiIeHHs 00X01y KOHTYDY.
®opmyina I'pina., HacHi KK (3HAXOHKEHHS TUIOIIUH MHOKHUH).
5. O3HauyeHHs BEKTOPHOT0, MOTeHIIHHOT0 nojs. Kpurepiit norenuiiiHocti nosst. Teopema
PO HE3aJIEKHICTh KPUBOJIIHINHOIO iHTErpaia 2-ro poty BiJl MyTi IHTErpyBaHHS (J1OCTaTHS
yMOBa MOTEHIIMHOCTI MOJs).
6. ExBiBasIeHTHI MOCTAaHOBKH 3aJ1adi PO HE3aJIeKHICTh KPUBOIIIHIHHOTO 1HTETpaja 2-ro poay
BiJl MyTi iHTErpyBaHHs Ta KpUTeEpiii Takoi HesanexHocTi. Kpurepiii moTenniansHocTi mons y R2,

Tema 22. [loBepxHeBi iHTerpaau
1. OnHOCTOPOHHI Ta JBOCTOPOHHI NOBepXHi. CTOpOHA MOBEPXHI. 3HAXOXKEHHS HAIpaBIIIOUUX
KOCHHYCIB HOpMaJli JJisl IOBEPXOHb, SIK1 3aJlaH1 IBHO Ta 3a JOMOMOror0 napamerpis. OpieHTaris
noBepxHi. [IpocTi KycKOBO-TJIa K1 ITOBEPXHI.
2. IToBepxHeBi iHTETpaI 1-TO POy MO ABOCTOPOHHIM KYCKOBO -TJIAIKHM TIOBEPXHSIM. 3BEIACHHS
MOBEPXHEBOTO IHTErpaiy 1-ro poay 10 MOJABIHHUX iHTETpatiB, HACHIIKH. (11 IOBEPXOHb,
AK1 3a/1aH1 3a IOTIOMOT0I0 TapaMeTPiB, SIBHO, 3HAXOKEHHSI IIJIOLUHH TOBEPXHI).
3. IloBepxHeBi iHTErpaiu 2-ro poay Mo BUOpaHiil CTOpOHI MOBEPXHi. 3B’SI30K MIXK
MOBEPXHEBUMHU 1HTErpajaMu 1-To ¥ 2-T0 po/iB MO ABOCTOPOHHIM IJIaIKUM ITOBEPXHSIM.
He3anexHicTb MOBEpXHEBOr0 IHTETpajia 2-ro pody Bif BUOOpY mapameTpu3alii npu QikcoBaHiit
Opl€eHTAIll]l Ta HOT0 3aJ1eKHICTh BiJ] OopieHTalli moBepxHi. opmyina st 00UNCIEHHS
MIOBEPXHEBOTO IHTErpaja 2-ro poay uepe3 KpaTHHM iHTerpai.

Tema 23. EslemeHTH Teopii moJis.
1. Cxansipui, BektopHi noiist. Onepatop ["aminbToHa, TpaieHT. JIMBEpTeHIisl, IUPKYJIAIIS,
POTOp, MMOTOK BEKTOPHOTO mosist. Kpurepiii moTeHIiaabHOCTI BEKTOPHOTO TOJIst Ta KpUTEPiit
COJICHOITATbHOCT1 BEKTOPHOTO TOJISl B 00JIACTI B TEPMiHAX €JIEMEHTIB TEOpii MoJsl.
2. ®opmyna Crokca. Popmysa ayca-Octporpancskoro. Ix gpopMymopanus y TepMinax
BEKTOPHOTO aHaJi3y.



Po3aia 13. ®yHkuii KOMNIEKCHOI 3MiHHOI.
JAudepenuiiioBaHicTb Ta iHTerpoBaHicTh GyHKIIH
KOMILJIeKCHOI 3MiHHOI. @opmyna Kowi. Psiau Jlopana.

Tema 24. ®ynkuii komniekcHoi 3MiHHoI. [{udepenuniiioBanicTb Ta iHTerpoBanicTh
(pyHkuii kommiekcHoi 3MiHHoi. Psijau Jlopana.

1. ®yHK1iT KOMITIEKCHOT 3MiHHOI. ['paHuIst, HenmepepBHICTh Ta AudepeHLiHOBaHICTh (PYHKIIIT

KoMIUTeKCHOT 3MiHHO1. YMoBH Komri-Pimana ([lanambepa-Eitnepa).

2. 'eomeTpuyHe TIIyMaueHHs apryMeHTy Ta Moy noxiaHoi. KonpopmHi BiqoOpaxeHHs.

3. EnemenTapni ¢pyHKIII{T KOMIUIEKCHOT 3MIHHOA.

4. IarerpoBanicTh QyHKLIT KOMIUIEKCHOT 3MiHHOI. ®opmyna Komri.

5. I3onpoBani Toukw, iX knacudikamis. Psau Jlopana.

6. JIummku Ta X 3aCTOCYBaHHS 10 OOYUCICHHS IHTETPAIiB.

Po3zain 14. IndepennianbHi piBHAHHS Ta
cucreMu JudepeHniaIbHUX PiBHAHD.
ITeperBopenns Jlamiaca.

Tema 25. [IudepenuiajbHi piBHSIHHSI.
1. TudepenmiansHi piBasaas (IP) n-ro nopsiaky. 3anaua Komri JIP. 'eomerpuuna
intepnperais AP 1-ro nopsanky. Hopmansna cucrema (HC) JIP. 3Benenns JIP xk HC. 3agaua
Komri HC.
2. PiBHAHHS 3 BIJIOKpEMJICHUMHU 3MIHHUMU Ta PIBHSHHS, SKi O HUX 3BOJISATHCS.
3. JliniiiHi tudepeHianbH1 pIBHIHHS MEPIIOro NopsAAKy. MeTonu iIHTerpyrouoro MHOXHHUKA
Ta Bapialii 10BiIbHOI cTanoi. PIBHSHHS y MOBHUX AudepeHIiianax.
4. JliniiH1 audepeHianbHl pIBHAHHS BULIOTO MOPAAKY. [IpuHIun cynepno3uuii.
HerepminanT Bponcbkoro. Teopema mpo po3B’si3ku siHiHUX JIP.
5. JliniiiHi nudepenianbH1 piBHIHHS 31 cTaTuMu Koedinientramu. PiBHsuua Einepa.
Teopema
po po3B’sa3ku JdiHIMHUX J[P. MeTon Bapiamii TOBUIbHUX CTaJIUX.
6. JIiniitHi cuctemu audepeHiaabHUX PiBHSIHb.
7. JliniiHi cucteMu audepeHIianbHUX PIBHIHD 31 CTAIUMH KOE(IIi€EHTaMH.

Tema 26. [leperBopenns Jlanaaca.
1. 306pakenns Jlannaca /i KyckoBo-HenepepBHOi (yHKIii. OpUrHHa, TOKa3HUK POCTY
¢byHkuii. 3Hax0KeHH 300paxkeHHs Jlarmnaca /uig KocuHyca Ta 3B's130K 3 300pakeHHsM Jlamiaca
s cunyca. @ynkuis Xepicaiiaa. Teopema npo €MHICTb, HACHTITOK.
2. BnactuBocti 300paxens Jlammaca (moaiOHICTh, THIHHICTD, 3MITIIEHHS,
nudepeHIiiioBaHicTh 300payKeHHsI Ta OpUTiHalia, IHTErpyBaHHs 300pa)KeHHs Ta 3aIli3HEHHS
opurinana). Onepariist 3ropTku QyHKIIIH Ta ii Baactusocti. ®opmyna roamens.
3. 3acTocyBaHHs OINepaLifHOrO 3YMCICHHS B AU(epeHLiaTbHUX PIBHIHHIX.

Tema 27. Teopisn criiikocTi.
1. OCHOBHI MOHATTS TEOPIii CTINKOCTI. | €OMETpUUHUI 3MICT CTIHKOTO PO3B’SA3KY.
2. CTiiKicTh NiHIMHUX cucTeM AudepeHIiaIbHUX PiBHAHb.
3. Teopema JlsimryHOBa TTPO JOCIIKEHHS HA CTIMKICTH 32 MEPIITNM HAOIMKEHHSIM.
4. ®ynkuis JlsmyHoBa.



3. CTpyKTypa HaBYAJbHOI AUCHHUITiHH

HazBu po3aiiniB i Tem

KinekicTs ronud

neHHa popma 3ao4yHa hopma
yCBOTo y TOMY YHCI1 yCBhOTO y TOMY YHUCITi
I |m 7ab. | iHA. | c.p. b I mab. | iHA. | c.p.
1 2 3| 4 5 6 7 8 9 10 | 11 | 12 | 13
I cemecTp
Po3ninl. EsemenTn JiHiliHOI anredpu.
Tema 1. Marpuuii, 20 8* | 4* 3 5
BU3HAYHUKHU Ta
CUCTEMH JIHIHHUX
PiBHSIHB
Tema 2. Enementn 22 | 12% 4* 2 | 4
BEKTOpPHOI anredpu
Ta TEOopii JiHIHHUX
MIPOCTOPIB
Tema 3.KomruiekcHi 10 | 2x| 2* 6
yucia
Pasom 3a pozainom 1 52 22 | 10 5 | 15
Po3ain 2. EleMeHTH aHATITHYHOI reoMeTpii.
Tema 4. AnreGpaiuni 16 6* | 4* 2 4
JIHII IEPUIOTro MOPAAKY
Ha TUIOIIMHI 1 B
IPOCTOPI
Tema 5. Anredpaiuni 14 6* | 2* 2 4
JiHIi APYTOro NOpsIKy
Ha TUTOIIVHI 1 B
IPOCTOPI
Pazom 3a pozninom 2 30 (12| 6 4 8
Po3zaia 3. [lesiki e1leMeHTH Teopii YMCJIOBUX MHOKHMH Ta JIOTiKH.
I'panuus, HenepepBHicTH PyHKLIH.
Tewma 6. Jleski 8 2% | 2* 4
€JIEMEHTH Teopii
YHCIIOBIX MHOKUH Ta
JIOTIKH
Tewma 7. I'panurs 22 10* 6* 6
byHKii
Tema 8. 12 4* | 2% 6
HenepepeBHicTb
byHKITT
Pazom 3a pozainom 3 42 16 | 10 16

Po3ain 4. IudepenuiiioBanicts ¢pynkuii. [loxigni Ta nudepenuianm Buux nopsiakis.
®opmyaa Teitnopa. locaigxennsa pynkuii, rpadiku ¢pynkuiii Ta Kpusi, 3a1aHi y
JAeKaPTOBiil 200 MOJISIPHIiil cHCTeMaX KOOPAMHAT.

Tewma 9. 14 6* | 2* 6
JudepenmiiioBaHicTh

byHKIii, 11

JqudepeHInian i moxijaHa

Tema 10. IToximHi 1 14 4% | 2% 8

nudepeHIIaTy BUIINX
nopsakis. @pnmyna
Telnopa




Tema 11. I'padiku 13 4% | 2% 7
GdyHKIII Ta KpUBI,
3aJlaHl y AeKapTOBIH
a0o0 B TOJISIPHIH
CUCTEMI KOOpIMHAT
Pazowm 3a pozainom 4 41 14 6 21
Ycroro roauH 3a 165 | 64| 32 9 60
I cemecTp
IT cemecTp
Po3nin 5. HeBu3Havenmii interpa.
Tema 12. 25 8* | 4* 4 9
Hepusnauenuit
IHTErpal
Pazowm 3a pozainom 5 25 8 4 4 9
Po3nin 6. BusnaveHnuii inTerpaJ ta iioro 3acTocyBaHHsI.
Tema 13. Busznauennii 29 12* 6% 11
iHTETpaj Ta Moro
3aCTOCYBaHHS
Pazowm 3a pozainom 6 29 12 6 11
Po3ain 7. HeBJiacHi iHTerpajm ta YucjaoBi psiau.
Tema 14. Hesnacuwmii 14 4% | 2* 2 6
IHTEerpat
Tema 15. Yucnosi 20 8* | 4* 2 6
psaau
Pasowm 3a posainom 7 34 12| 6 4 | 12
Po3ain 8. ®yuknionaabHi nocaiioBHoCTi, pyHkuioHaabHi psaau. CTeneHesi psau.
Tema 16. 16 6* | 4* 1 5
OyHKITIOHATBHI
MTOCJIiJOBHOCTI,
(GYHKIIOHANIBHI PSIIN.
CreneHeBi psaau
Pa3om 3a pozainom 8 16 6 4 1 5
Po3aia 9. Merpuuni npocropu. /Indepenuiaibae yucaeHHs: PyHKUiH KIBKOX 3MiHHUX
Tema 17. Metpuunuii 26 14* 4* 8
npoctip R ",
Hudepenuianbae
YyHUCIIeHHs QyHKIIN
KUIBKOX 3MIHHUX
Pazowm 3a po3ninom 9 26 14| 4 8
Po3zain 10. ExcrpemyM QyHKuii KiTbKOX 3MiHHUX.
Tema 18. Exctpemym 15 | 4% | 4* 7
(byHKLIT KITBKOX
3MIHHHAX
Pazom 3a po3nimom 10 | 15 | 4 4 7

Po3ain 11. KpatHi inTerpanu Pimana.

Tema 19. IToasilini 10 4* | 2* 4
IHTEerpain
Tema 20. [ToTpiitHi 10 | 4% 2* 4
IHTeTpaJId

Pazowm 3a pozainom 11 20 8 4 8




Ycroro roguH 3a 165 64 | 32 9 60
II cemecTp

III cemecTp

Po3aia 12. KpuBoainiiini Ta noBepxHeBi inrerpaju. EemenTn Teopii moss

Tema 21. Kpupominiiiui | 14 | 2% | 4* 8
{HTEerpain
Tema 22. [ToBepxHeBi 20 | 4% 8* 8
{HTEerpatn
Tema 23. EnemenTu 16 | 2% | 4* 4 6

Teopii moJis

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

Po3ain 13. ®ynkuii KoMIiekcHoi 3MiHHOI. J{ndepenuiiioBanicTs Ta
iHTerpoBanicTh (pyHKUii KoMILIeKCHOI 3MiHHOL. @opmyaa Komi. Psiqu Jlopana.

Tema 24. Oyukiii 48 10* 20* 18
KOMIUIEKCHOI 3MIHHOI.
JlndepenmiiioBaHiCTh Ta|
IHTETPOBAHICTh
(yHKIIH KOMILIEKCHOT
3miHHOI. Dopmyna
Kormmi. Psiu JIopana.

Pazom 3a pozaiom 13 48 10 | 20 18

Pozain 14. IndepennianbHi piBHAHHS Ta cucTeMHu qudepeHiaJbHUX PiBHIHD.
IleperBopenns Jlamnaca.

Tema 25. Mudepenriitai| 42 8* |16* 4 | 14
PIBHSHHSA
Tema 26. [TeperBopenns 18 | 2% | 4* 12
Jlammnaca
Tema 27. Teopis 22 4* | 8* 10
CTIMKOCTI
Pazom 3a pozninom 14 82 14 | 28 4 36
Ycporo roguH 3a 180 32| 64 8 76
I1 cemecTp
Ycevozo 510 | 160[128 26 | 196

* 3a yMOBOIO KapAHTHHY 3aHATTS NMPOBOAATLCS AUCTaHUilHO, Ha miaTdopmi ZOOM

4. Temu ceMiHApCHKHUX (IPAKTHYHMX, TA00PATOPHHUX) 3aAHATD

Ne Kinbkictsb
Hassa Temun
3/m TOAUH
I cemecTp
1. Marpuui, BU3HAYHUKHU Ta CHCTeMU JiHIHHUX PiBHIHD. 4

Matpwuiti. Jlii 3 maTpuisamu. [ToniOHi, cuMeTprUYHi, HECUMETPHYHI,
OpTOrOHANIbHI Ta 00epHeH1 MaTpuii. OO0UYKNCIeHHS BUBHAYHUKIB 2-T0 Ta 3-T0
nopsiKiB. MiHOpH, anreOpaiuHi JOTIOBHEHHS, paHT MaTpuIli. Po3B’s3yBaHHS
CHCTEM JIiIHIHHUX PIBHAHB MaTpuuHUM MeTooM. [IpaBuiio Kpamepa, metonu
layca, Kopnana-I'ayca.

2. [EneMeHTH BEKTOPHOI ajredpu Ta Teopii JiHiiiHMX mpocTopis. 4
Omneparrii HaJ TeOMeTpUIHUME BekTopaMu. JlomaBanHs BeKTOpiB. JloOyTOK




BekTopa Ha uncio. JIiHiiiHi komOiHalii, NiHiiiHA 3a1eXHICTh BeKTOpiB. ba3uc
imiHiiHOTO TTpocTOopy. Po3mip miniiHOTO pocTopy. KomnineapHi Ta
KOMILTaHAPHI BEKTOPHU SK MPUKIIAAW BIAMOBIIHO OAHOBUMIPHOTO Ta
ITBOBUMIPHOTO JIIHIHHOTO MpocTopy. Po3kian Bektopa mo 6a3i. Koopaunartu
BekTopa. OproHOpMOBaHi 6a3u. [Ipoekirist BeKTopa Ha BiCh Ta MiBILIONIUHY.
CxanspHuil 100yTOK BEKTOPiB, BiacTuBOCTi. EBKIiAiB mipocTip. JloBkuHa
(HOpMa) BekTopa. KyT Mik BeKTOpamMu. YMOBa OPTOrOHATBHOCTI ABOX
BekTopiB. HepiBHicTh Kommu-bynsikoBchkoro. [Tpoekiiii BekTopa.
[MeperBopennst koopauHaT. Matpuis nepexoay. OpToroHaibHi
nepeTBopeHHs. OpieHTalist 0a3uciB, opieHTalis mpocTopy. OpieHTOBaHMIA
00’€M TPHOX BEKTOPIB, BIACTUBOCTI, 3aITUC B KOOpAMHATaX. BekTopHuii Ta
MilIaHUK TOOYTOK BEKTOPIB, BIACTUBOCTI, 3B'130K 3 KOJIIHEAPHICTIO Ta
KomrutaHapHicTio. [ToasiitHuii BektopHuii 100yTOK. [TonsipHa, nuninapuyHa)
Ta cepuyHa cucteMu koopauHar. @opmynu nepexoay. Binachi uucna ta
BEKTOPH MaTPHIlb, METOJIU iX 3HAXO/PKEHHSI.

KommuiekcHi yucaa.

Anrebpaiuna Gpopma KOMIUIEKCHUX yncel. Jii HaJx KOMITIEKCHUMH YHCIaMU.

["eomeTpuyHa iHTEpIIpETaIlisi KOMIUIGKCHUX 4YKces. TpUroHoMeTpuyHa ta

MOKa3HUKOBI (hopmu KoMILiekcHoro yucia. @opmynu Eiinepa i Myaspa.

KopiHb N-TO CTYINEHs 3 KOMILICKCHOTO Ynciia. PO3B’si3yBaHHs KBaJIpaTHUX
IBHSIHB 3 JIHCHUMH Koe]illieHTaMU Ta KOMIJIEKCHOI 3MIHHOIO.

AJiredpaivHi JIiHIT mepioro nops/AKy Ha IUIOLIMHI i B IpocTopy.

[TpsiMa Ha TUIOIIMHI, BCEMOXJINBI PIBHSHHS, B3a€EMHE PO3TALIYBaHHS MPSIMUX.
[Monmin Bigpi3ka B 3aJaHOMY BiJHOIIEHHI (BEKTOPHHMI Ta KOOPAWHATHUI
crioco6n). [IpsiMa B mpsIMOKYTHIN cUCTeM1 KOOpMHAT, HOpMaJIbHE PIBHSHHS,
BIJICTaHb B1Jl TOYKHM JI0 MpsIMOi, KyT MK npsmumu. [Tnomuna y mpoctopi,
BCEMOXJIMBI PIBHSHHS, B3a€MHE pO3TalllyBaHHs IUIoUMH. [lnommHa B
MPSIMOKYTHIM CUCTEM1 KOOPAMHAT, HOpMaJlbHE PIBHSHHS, BIICTaHb BiJl TOUKU
10 IUIOIMMHM, MIBIPOCTOPH, KyT MiK IutomuHamu. Ilpsma y mpocropi,
BCEMOJKJIMBI PIBHSIHHSI, B3A€EMHE pO3TallyBaHHs NPSMUX y IIPOCTOPI1, BIACTaHb
BiJl TOYKH 1O TPSIMOi Yy MPOCTOpPi, BIACTaHb Mik JBOMa MUMOODKHUMHU
NpsIMUMH. 3HAXOJDKEHHSI CHUIBHOTO MEPIEeHIUKYJIApa JBOX MHMOOLKHHMX
NPSMUX.

AJire0paivHi JIiHIT APyroro nopsiAKy Ha NJIOLIMHI i B mpocTopy.

Eninc, rinep6ona, mnapabona. JlupekropianbHa BIACTHBICTH edinca i
rinep6osnu. [lonspuuii mapamerp. PiBHAHHA eninca, rinepOonu, napadoyiu B
MOJISIPHIN cUCTeM1 KOOPAMHAT. 3araibHe piBHAHHS KPUBOT IPYTOro MOPSIKY.
KBanparuuni popmu. Marpuns kBagpatnyHoi popmu. JlogaTHO BU3HAYEH1
KkBagpaThuuHi (opmu, kpurepiii CunbBectpa. IlepeTBopeHHS piBHSHHS
KPUBOITIPH TIEPETBOPEHHI KOOPIUHAT. 3BEICHHS 3araJIbHOTO PiBHSIHHS KPHUBO]|
IIPYTOro MOPSAKY 1O KAHOHIYHOTO BHJLY.

/lesiKi eJ1eMeHTH Teopil YHCIT0BUX MHOKHH TA JIOTIiKH.

Uloriuna cumBoitika. Oneparii HaJl BUCIOBIIOBAHHSAMH Ta iX BIACTUBOCTI.
Orneparrii HaJy MHOXKHHAMH Ta 1X BIacTUBOCTI. OOMexeH1 3Bepxy (3HU3Y)
MMCIIOBI MHOKMHHU Ta iX BEepXH1 (HUXKH1) MEXI.

I'panuus pyHkuii.

[MocnigoBHICTh. OOMEXEHICTh Ta MOHOTOHHICTB TIOCTiIOBHOCTI. ['panutis

nmoctioBHOCTI. ['panunis GyHKIiT, 00YMCICHHS TPaHUIlb, ACHMIITOTUYHE
nopiBHsHHS QyHKIiH. YacTKoBa, BEpXHS Ta HUXKHS TpaHUIN QYHKIII].

HenepepBHicTh pyHKUII.
ocIipkeHHs QyHKIIIN HA HETIEPEPBHICTh Ta PIBHOMIPHY HEMIEPEPBHICTh

OO6urCcIIeHHs MOXITHUX 1 MudepeHIriaiiB nepuoro nopsaky. ['eomerpuyni
BacTocyBaHHA NMoXigHUX. HaOmmkeH1 oOuuCIeHHs 13 3aCTOCYBaHHIM
imudepennianis. OOUMCICHHS MOXiTHUX 00epHEHNX (QYHKITIH.

10.

Ioxiaui Ta nudepenniaan Bumux nopsakis. ®opmyna Teitsopa.




O6uuncneHHs MOXiAHUX 1 AudepenuianiB BUIMX HopsakiB. [loxiaHi GyHKIIH,
o 3a1adi mapamerpuyHo. [IpaBuno Jlomitans. @opmyna Teinopa.
JlocmimkenHs QyHKITIH 32 JOMOMOTOX MOX1THUX.

11.

I'padiku pyHkuiii Ta KpUBi, 3a1aHi y AeKapTOBii 200 MOJISIPHil cucTeMax
KOOPIAMHAT.

[MobynoBa rpadikiB GpyHKIIIH Ta KpUBUX, IO 33JaHi IBHO Ta B TapaMeTPUIHIN
dbopmi y nexaprToBiii cucteMi koopauHat. [loOymoBa rpadikiB ¢yHKIH Ta
KPUBHX Y NOJSIPHIN CHCTEM1 KOOPAMHAT.

Pa3zom 3a I cemecTp
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12.

HeBu3znaveHnuii inTerpaJ.

[lepBicHa Ta HEeBU3HAYCHUH 1HTErpajl. [HTerpyBaHHs 3aMiHOIO 3MIHHOT Ta
iHTerpyBaHHs YacTUHAMHU. [HTErpyBaHHs palioHadbHUX QyHKIIH. MeToau
iHTerpyBaHHs  ippalliOHATBHOCTEH. [HTErpyBaHHS  TPUTOHOMETPUYHHX
(byHKIIIH

13.

BuzHaueHuii iHTerpaj Ta Horo 3acToCyBaHHH.

OO6umCeHHs] BU3HAYCHUX 1HTErpaliB. | 'eoMeTpUyHi 3aCTOCYBaHHS
BH3HAUEHOTO 1HTErpaja Ta 3aCTOCyBaHHs iHTerpana Pimana B Mexaniii Ta
(bhi3uIli.

14.

HeBaacuuii inTerpaJ.
OO4YKCIICHHS Ta TOCHIJDKEHHS Ha 301KHICTh HEBJIACHUX 1IHTETPAJIIB.

15.

UmucsioBi psaam.
JlocuikeHHs Ha 301KHICTh YMCIIOBUX PSJIIB 3 HEBIJI'EMHUMHU WICHAMH Ta
BHAKO3MIHHHUX PSIiB.

16.

DyHKIIOHAIBbHI OCJIT0BHOCTI Ta psaau. CTeneHesi psiau.
JlociakeHHsl Ha TIOTOYKOBY Ta PIBHOMIPHY 301KHICTh (DYHKIIOHAJIIBHUX
MOCHIIOBHOCTEH Ta psAAiB.. JlOCTHiIPKEHHS CTENIEHEBUX Ps/IiB Ta PO3BUHEHHS
byHkuii y psn Tednopa.

17.

Metpuunuii npoctip R". ludgepenuianbre yncjieHHs: pyHKuii KiibKoxX
3MIHHHUX.

KpaTHi Ta moBTOpHI IrpaHulll PYyHKIIH KUIbKOX 3MiHHUX. HenepepBHicTh
GyHKIIH KUTbKOX 3MIHHMX. YacTUHHI MOXiAHI, AudepeHiian, MoXiIHa
BaHANpPsMKOM, TpajiieHT. JloTMYHA MIIOMKHA Ta HOPMaJb /10 SIBHO 3a/1aHOT
nosepxHi. [ToxigHi Ta Audepeniany BUIuX nopsaaxis. JudepeHiiroBaHHs
HESIBHO 33IaHUX CKAJSIPHUX Ta BEKTOPHUX (YHKIIH. 3aMiHa 3MIHHUX Y

b epeHLiaIbHUX BUPa3ax.

18.

Excrpemymu ¢pyHKniii KLIbKOX 3MiHHHX.
JlochimxenHs QyHKUiM Ha BHYTpimHIN ekcTpemyM. JociimkeHHs QyHKIiHi
HA YMOBHUU €KCTPEMYM.

19.

Iloagiiini inTerpasm.

OOuucneHHss TOABIMHMX I1HTErpajiB 3BEJEHHSAM iX [0 TOBTOPHHUX Y|
MeKapTOBUX KOOpAMHATaX Ta TIEPEXOJOM JIO TOJSPHUX KOOpPIMHAT.
OO6uucneHHs IOl Ta 00’€MiB 3a JOMOMOIOI0 MOJABIMHUX IHTETpaiB.
3acTocyBaHHsI MOABIMHUX IHTErpaliB y MeXaHili Ta (i3ULli.

20.

IToTpiiini inTerpaJm.

OOuncieHHs] MOTPIMHUX 1HTErpaliB 3BEACHHSAM I1X JO TOBTOPHUX |
ITeKapTOBUX KOOpIHMHATaX Ta MEepPexoJIoM A0 cHepruyHUX Ta HUIIHIAPUYHHX
koopauHat. OOuMciieHHs 00’€MiB 3a JOTIOMOTOI0 TMOTPIHHUX IHTETPaiB.
3acTocyBaHHS MOTPIMHUX IHTErpalliB y MeXaHiIli Ta (i3uili.

Pa3zom 3a Il cemecTp
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21.

KpusoJiiniiini inTerpaam.

OO0YKCIICHHS] KPUBOMIHIMHUX 1HTETPaATIB NEPIIIOTO POy Ta IPYroro POy, ix
BacTOCyBaHHA Yy MexaHimi Ta ¢i3umi. 3B'SI30K MK KPHBOJIHIMHUME
inTerpasiamu 1 Ta 2-ro poay. ®iznyHe TyMadeHHs KpUBOIIHIHHUX IHTErPaJliB

2-ro0 poxy. @opmyna ['piHa., HACHIIKM (3HAXOPKEHHS IUIOIIMH MHOXHH).




He3zanexHicTh KpUBOMIHIKHOTO 1HTErpana 2-ro poay BiJ MyTi IHTETpyBaHHI.
Dopmyna ['piHa.

22.

IloBepxHeBi iHTErpaJu.
OO6uMCIeHHs TOBEPXHEBUX 1HTETPaJIiB MEPIIOTo Ta APYToro poay, ix
BacTOCYBAaHHS y TeOMETpii Ta (i3uIli.

23.

EnemMenTH Teopii moJs.

Cxanspai, BekTopHi noiist. Onepatop ['aminbToHa, TpajieHT. JluBepreHiis,
[UPKYJISALIS, pOTOP, MOTIK BEKTOPHOTO Nosst. Kpurepiii moTeHiaasHOCTI
BEKTOPHOTO TOJISI Ta KPUTEPIH COJICHOIIaTbHOCTI BEKTOPHOTO MOJIsi B 00J1aCTI
B TEpMiHax eleMeHTiB Teopii momsi. opmyna Crokca. opmyna [Mayca-
OcTporpaichbKoro.

24,

DyHKIIT KOMILIEKCHOI 3MiHHOI. [lndepeHniiioBaHicTh Ta iHTErpOBAHICTH
(pyHKuiil KomIiekcHoi 3MiHHOI. Psinu Jlopana.

['panuIls, HeTlepepBHICTh Ta AudepeHIfiiioBanicTh GYHKIIIT KOMITJIEKCHOT
sminHOI. YMoBu Kormri-Pimana (lanambepa-Eiinepa). ['eomerpuune
TIyMadeHHs] apryMEHTY Ta MOJyJisl HOXiAHOI. [HTerpoBaHicTh QyHKIIIT
KoMIUIeKCHOT 3MiHHOI. @opmyrna Komri. [30:160BaHi TOUKH, 1X KIacu(ikarris.
Psinm Jlopana. JIumiku Ta iX 3aCTOCYBaHHS O OOYUCIICHHS IHTETPATIB.

20

25.

/IndepenniajibHi piBHAHHS.

/TudepennianbHi piBHIHHS 3 BIJOKPEMIICHUMH 3MIHHIUMH Ta PIBHSIHHS, K1 J10
HUX 3BOAATHCS. JIiHIHI qudepenmniaabai piBHAHHS MEPIIOro HOPSIKY.
MeToiu iHTErpyr0uoro MHOXKHUKA Ta Bapiallii JOBUIbHOT cTanoi. PiBHSHHS y
noBHUX audepenuianax. JliniitHi audepennianbHi piBHIHHS BUIIOTO TOPSIKY)|
31 ctaymmu Koedimientamu. PiBHsHHS Einepa. Meton Bapialii ITOBUTbHHUX|
ctanux. JIiHiiHI cucTeMu qudepeHLiaTbHIX PIBHSAHB 31 CTAIMMU
Koe(iLieEHTaMHU.

16

26.

[IeperBopenns Jlamaca.

217.

Teopist CTINKOCTI.

Pazom 3a I1I cemecTp

64

'YcLoro ronmH

128

5. 3aBaaHHs I caMOCTiitHOI podoTH

3/m

Bunu, 3micT camocTiitHOT poboTr

Kinexicts
TOIUH

I cemectp

Martpuili, BU3HAYHUKU Ta CUCTEMH JIIHIHHUX PIBHSHb.

EnleMeHTH BEKTOPHOI anreOpu Ta Teopii JIIHIHHUX MPOCTOPIB.

KomraekcHi yuca.

\AnrebpaiuHi JIiHIi IEpIIOro MOPsIAKY Ha IUIONIUHI 1 B IPOCTOPY.

IAnreOpaiuHi JiHii pyroro NOpsAAKY Ha IJIOHIMHI 1 B IPOCTOPY.

JlesKi eeMeHTH Teopii YNCIOBUX MHOXHH Ta JIOTIKH.

['panuns GyHKIii.

HenepepBHicTh (yHKIIII.

© © N @ A &~ W N

JudepenniiioBanicts QyHKIIT, i qudepeHitian i moxigHa.

[E
o

[Toxiani Ta nudepenmiany Bumux nopsakis. @opmyna Teinopa.

o ool h~A|lO/OO|O|O |0

-
=

['padixu QyHKITIH Ta KpUBI, 3a/1aH1 y AEKApTOBiH ab0 MOJSIPHIN cCUCTEMaX
KOOpJIMHAT.

~

Pa3zom 3a I cemectp
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12.

HeBuzHnauenuii iHTerpai.

13

13.

BusHaueHuii iHTErpai Ta HOro 3aCTOCYBaHHS.

13




14, |HemnacHmii iHTETpaJ. 8
15, Hucnosi psau. 8
16.  |®yukiioHansHi MoCi10BHOCTI Ta psian. CTENCHEBI PSIM. 6
17. MngHqHHﬁ npoctip R". [ludepenirianpre dncieHHs QyHKIIH KiTbKOX 3
3MiHHUX.
18.  [Excrpemymu (pyHKIIi#l KiTBKOX 3MiHHHX.
19.  |[oasiiiHi inTerpanm. 4
20.  [Motpiitni iHTerpay.
Pasom 3a II cemectp 69
III cemecTp
21.  [KpuBoJiHiiHI iIHTETpaIH. 8
22. [[loBepxHEBi iHTErpaIH. 8
23.  [EnemeHTH TEOPIl MOJIS. 10
24.  |DyHKIii KOMIUIEKCHOT 3MiHHOT. J{n(epeHIiioBaHiCTh Ta iIHTErPOBaHICTh 18
byHKIi KoMmieKcHoi 3MiHHOi. Psimm Jlopana.
25.  |IndepeHmiaabHi piBHSIHHS. 18
26. | IleperBopenns Jlamnaca. 12
217. Teopist CTIHKOCTI. 10
Pazom 3a III cemecTp 84
¥Ycboro roiH 222

6. InauBinyanbHi 3aB1aHHS

I cemecTp
1. Enementn niniiiHoi anreopu (po3ain 1) — 12 rog. (20 GaniB)
2. AHanitiuHa reometpist (po3ain 2) — 12 rox. (20 GaxiB)
II cemecTp
3. HeBu3zHauenwii inTerpai (po3ain 5) — 12 rox. (20 Gani)
4. Yucnosi psau (posain 7) — 12 rox. (20 GamiB)

III cemecTp

5. KpuBominiliHi Ta moBepxHeBi iHTerpanu. Enementu teopii momns (po3ain 12) — 12 rox.
(20 6aunis)
6. Iudepenuianphi piBasHHS (po3ain 14) — 12 rox. (20 6aniB)

7. MeToau HABYaAHHA

JlexmiitHO-TIpaKTUYHI, MTOSCHIOBAJLHO-TFOCTPATHBHI, pENIPOTYKTHBHI, POOJIEMHOT0 BUKIIA Y,
YaCTKOBO-TIOUTYKOBI. Y pa3i OrOJIOMICHHS KAPAHTUHY Ta B YMOBaX BOEHHOT'O CTaHY, 3aHATTS

MPOBOAATHCS AUCTAHIIIHO (3a moromororo miatdpopm ZOOM, GOOGLE MEET, GOOGLE
CLASS), BianoBigHo10 HaKa3y pekTopa XapKiBCbKOTO HALlIOHATBHOTO YHIBEPCUTETY IMEHI1
B.H.Kapa3ina



8. MeToau KOHTPOJIIO
[TpoTsrom BUBYEHHS KypCy BUIIOI MaTeMaTHKH BUKOPHCTOBYIOTHCSI HACTYITHI BUIU KOHTPOJIIO:
1. BxigHu#t (KOHTpOJIbHA pOOOTa Ha OYaTKy | cemectpy);
2. 00K BiABIyBaHHS ay IUTOPHUX 3aHSATh.
3. IOTOYHUIA CEMECTPOBUI (KOHTPOJIbHI POOOTH, 1HIMBINya bHI HABYAIbHI 3aBJaHHS MPOTITOM
KOYKHOT'O CEMECTpY);
4. miICyMKOBHI ceMecTpoBHii (€K3aMeH Y KOXKHOMY CEMECTpi).

9. Cxema HapaxyBaHH# 0ajiB

I cemecTp
[Torounuit KOHTPOIB, CAMOCTiITHA poOOTa, IHANBIAYyaIbHI 3aBJaHHS
KontposbHa | u: Pazom
<
Pozain | Po3ain | Po3ain | Po3min poborsa, Ef-~ = Ex3amen | cyma
nepenbaveHa |'m & &
HaBYaIbHUM | 3 S
mwiaHoM |
TI-T3 | T4, T5 | T6-T8 | T9-T1l 20 40 60 20 100
T1, T2, ...— TemMu po3IiTiB.

Jlyis nomycKy 710 CKJIaJlaHHs IMiICYMKOBOT'O KOHTPOJIIO (3alliky, a00 eK3aMeHy) 3100yBay BUIIOI OCBITH
MOBUHEH HaOpaTu He meHue 20 6anis 3 HABYANBHOIT TUCIUILTIHY i1 9aC TIOTOYHOTO KOHTPOIIO,
CaMOCTIHHOI pOOOTH, IHIUBIAYaTHPHOTO 3aBIAHHS.

II cemecTp
[ToTouynmii KOHTPOJIb, cCAMOCTiHiHA po0O0Ta, IHANBIAYATbHI 3aBIAHHS
o - KonTposbHa E w -
218l % | 2| E || 2| poom | EE | | 2| S
= = = = = j=¢ = nepenoaycHa JE 2 § >
O O C o - 8 3 HaBYATHLHUM 2 A & - ©
[TAHOM N
T12 | T13 | T14,T15 | T16 | T17 | T18 |T19,T20 20 40 60 40 100

T12, T13, ...— TeMH PO3ILTIB.

s momycKy 10 CKJlaJlaHHA IiICYMKOBOTO KOHTPOIIIO (3alliKy, ab0 ek3aMeHy) 3100yBay BUIIOT OCBITH
MOBUHEH HaOpaTu He meHwe 20 danie 3 HABYAIBHOT TUCIUILIIHY 111 YaC MOTOYHOTO KOHTPOJIIO,
CaMOCTIHHOT pOOOTH, IHIUBIAYaTIBHOIO 3aBIaHH.

III cemecTp

[ToTouyHMit KOHTPOJIB, CAMOCTiHfHA po0OTa, IHANBIAyATbHI 3aBIAHHS
Konrposnbha T o
b K ) <
pobora, 5 E = = =
Posmin 12 Posnin 13 Posnin 14 nepenGauena | 5 2 2 2
HaBYaJIbHUM i=i ] ~ K
o o
INIAaHOM —
T21-T23 T24 T25-T-27 20 40 60 40 100

T21,T22, ...— TeMu pO3AiIIiB.

JLst oy cKy 110 CKJIaIaHHs ITiICYMKOBOTO KOHTPOITIO (3aTiKy, a00 eK3aMeHY) 3100yBad BHIIOI OCBITH
MMOBUHEH HaOpaTH He MeHwe 20 6anie 3 HABYAIBHOI TUCUUILTIHY i1 YaC MOTOYHOTO KOHTPOJIIO,
CaMOCTIHHOI pOOOTH, IHIUBIAYaTBHOTO 3aBIaHHS.



KpuTepii oniHIOBAaHHSI HABYAJIbHUX I0CATHEHD

Ominka
B Oasax

O1iHKa 3a HAI[lOHAJIBHOIO IIKAJIOK

Oriuka

TlosicueHHs

90 -100

BigMminHO

TeopeTnuHuit 3MICT KypCy OCBOEHUH ITUIKOM, HEOOX1TH1
MpaKTUYHI

HABUYKU POOOTHU 3 OCBOEHUM MatepiasioM copMoBaHi, BCi
HaBYaJbHI 3aBAaHH, K1 IMepe0adeHi MporpaMor0 HaBYaHHS,
BUKOHAaHI B TOBHOMY 00CsI31, BiIMiHHa poOoTa 6e3 TOMUIIOK abo
3 OJIHIEF0 HE3HAYHOIO TIOMHUJIKOIO.

70 -89

Hobpe

TeopeTnuHui 3MICT KYpCy OCBOEHHUH IIIIKOM, MPAKTHYHI
HABUYKH

pPOOOTH 3 OCBOEHUM MaTepialioM B OCHOBHOMY C()OPMOBaHi, BCi
HaBYaJbHI 3aBAaHH, SKi Mepea0adeHi MporpaMor0 HaBYaHHS,
BHUKOHAHI, IKICTh BUKOHAHHS JKOAHOTO 3 HUX HE OILIHCHO
MiHIMaJbHUM YHCIOM OalliB, JesdKi BUAU 3aBIaHb BUKOHAHI 3
MOMIJIKAMH, POOOTA 3 ICKUIbKOMa HE3HAYHUMH TTOMHUJIKAMH,
a00 3 OJIHIE€I0 — TBOMA 3HAYHUMH ITOMIIIKAMH.

50 -69

3a10BIJIBHO

TeopeTuuHuit 3MICT Kypcy OCBOEHHI HE IOBHICTIO, ajie
NPOTAJIMHU HE HOCATH ICTOTHOTO XapakTepy, HeoOXiHi
HPAaKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiaioM B
OCHOBHOMY c(OpMOBaHi, OiIBIIICTh MEPeIOAYCHUX MPOTPAMOIO
HaBYaHHS HaBYAJIbHUX 3aBJJaHb BUKOHAHO, JIEsIK1 3 BUKOHAHUX
3aBJlaHb, MICTSTh IOMUJIKH, poOOTa 3 TphbOMa 3HAYHUMU
TTOMUJIKAMH.

1-49

HesanosiibHO

TeopeTnunuii 3MICT Kypcy HE OCBOEHO, HEOOX1/THI TPaKTUYH1
HaBUYKU POOOTH HE CPOPMOBaHi, BC1 BUKOHAH1 HaBYaAJIbHI
3aBAaHHS MICTATH rPy0l MTOMWIKH, T0JaTKOBAa CAMOCTIHA
poboTa Haj MaTepianoM Kypcy He IpUBEe 1O 3HAUUMOTO

i ABUIIEHHS SKOCTI BUKOHAHHS HaBYAIbHUX 3aB/IaHb, po0OTa,
10 TOTPeOy€e MOBHOT MEPEPOOKH.

IIIkana omiHIOBaHHA

CymMa 6aiiB 3a BC1 BUIM HABYAIIBHOT
JISUTBHOCTI IPOTATOM CEMECTpPY

O11iHKa 3a HaI[lOHAJIBLHOIO IIKAJIOK0

JUISL YOTUPHUPIBHEBOT HIKAIH

OLIIHIOBAHHSA
90 - 100 BIIMIHHO
70-89 nobpe
50-69 3aI0BUIBHO
1-49 HE3aI0BIIBLHO




10. PekomenaoBana Jiteparypa

OcHoBHa JiTepaTtypa
1. Ay6osuk B.IL., FOpuk I.I. Buma maremaTuka. HaBuansuuii nocionuk, Kuie, A.C.K., 2005.
2. Ny6osuk B.IL., FOpuk L.I. Buma maremaTuka: 36ipauk 3amaq. — Kuis, A.C.K., 2003. — 480 c.
3. bacmanog O.€., Kupuuenko 1.K. Ta iamr. Buma matemaTtuka. Hapuanpauit mocionmk, Xapkis, AIIb Ykpainm,
2003.
4. Tpim b.M. OcHoBu BuImoi MmaremMaTnku. HaBuanpamii mocionuk.— JIpBiB. Bumapamunit nentp JIHY imeni Isana
®panka. 2006. 385 c.
5. Tpimy b.M. OcHoBu Bumoi mareMmaTuku. Teopemu, npukiany i 3amadi. HaBuanpHuii mociOHuk. — JIbBiB.
Bunasunuwmii ientp JIHY imeni [Bana ®panka. 2008. 403 c.
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