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1. IHosicHIOBaJIbHA 3aIIHCKA

[Iporpama ¢axoBoro BUIpOOyBaHHS 3 MaTEMATHKU ISl HABYAHHS 3a IPYyTUM
(MaricTepchbKHM) OCBITHIM pIBHEM ranysi 3HaHb 11 «MaremaTtuka Ta CTaTUCTUKA»
cnemianbHocTi 111 «MaTtemaTuka» Ha OCHOBI OCBITHBOTO CTyNEHs Oakaiasp,
MaricTp, OCBITHbO-KBaJi()iKalIHHOrO PIBHSA  CHEHIATICT € HOPMATUBHUM
nokymeHToM KuiBcbkoro yHiBepcutery imMeH1 bopuca I'pinuenka.

[Iporpama po3pobieHa kadenporo KOMITIOTEPHUX HAayK 1 MaTeMaTUKHU
®daxkynpTeTy 1HOOPMAIIHHUX TEXHOJIOTIN Ta yHpaBiiHHS BiInoBigHO 10 [IpaBun
npuiiomy no KuiBchkoro yniBepcutery iMeHi bopuca ['pinuenka B 2022 pori,
0a3yeTbcsl Ha 3MICTI MAaTEMaTHYHUX JTUCUMUIUIIH OCBITHBO-TIPOQECIHHOI MporpamMmu
(haxiBIIsl OCBITHBOT'O CTYIICHS «OaKaaaBp.

VY nporpami BU3HAYEHO:

- KkBaJTi(piKaliifiHi BAMOTHY JI0 3HaHb 1 YMiHb a0ITYpIEHTIB;
- PiBHI OI[IHIOBaHHS 3HAHb 1 YMiHb a0ITYpPI€HTIB;
- PEKOMEHIOBaHUI MepeiKk MUTaHb (axoBOro BUIMPOOYBAHHS 3 MaTEMaTUKU

JUTsI HAaBYaHHS 3a JIPYruM (MaricTepCbKUM) OCBITHIM PIBHEM CIELIaIbHOCTI
111 «Martematuka».

2. MeToau4Hi pekoMeHAawil 10 NMpoBeJAeHHs (paxoBOro BUNPOOYBaHHS 3
MaTeMATHKH

Merta ¢daxoBoro BUNpOOyBaHHS 3 MaTeMaTUKH — BU3HAYUTH PIBEHb 3HAHD 3
OCHOB MAaTe€MaTUYHUX JUCUHUIUIIH, Ta BCTAHOBUTH CTYMIHb ()axoBOi TOTOBHOCTI
a0ITypi€eHTa 10 HaBYAaHHS 32 JIPYTUM (MariCTepChbKUM) OCBITHIM pPiBHEM.

daxoBe BHUIPOOYBaHHS 3 MAaTEeMaTHKH OpraHi3ye 1 MPOBOAHMTHL (axoBa
aTecTalliifHa komicia. BunpoOyBaHHS MpoOBOAUTHECS B TeCTOBiM popmi. TpuBamicTsh
120 xBUIHH.

3. KBauigikauiiiHi BUMOIH 10 3HaHb i yMiHb a0iTypi€HTIB

BCI’I’ZyI’ZHuK NOBUHEH 3Hamu.

O3naveHHs ¢yHKIIIi Ta i ocHOBHI BiaacTuBocTi. I1]o Take o0macTh BUSHAYCHHS
Ta MHOKMHA 3Ha4YeHb QYyHKI, Tpadik GyHkiii. OCHOBHI eneMeHTapH1 QyHKIlIT Ta
ix BmactuBocTi. O3HA4YeHHS Ta BIJIACTMBOCTI TpaHMI (YHKII B TOYI[l Ta Ha
HECKIHYEHHOCTI, IOHATTS PO HETIEPEePBHICTh (PYHKIIT B TOUIIl Ta HA BiPi3KYy.
eneMeHTapHUX (QyHKIIiH Ta npaBuia qudepenititoBanus. [[IoHATTS mpo qudepeHttian
Ta WOro0 3aCTOCYBaHHS J0 HAOIMKEHUX 00UYnCeHb. K mocmimKyeThes YyHKITIS Ha
MOHOTOHHICTb, EKCTPEMYMH, OMTYKITICTh.



[Ilo Take mnepBiCHa Ta HeBU3HAYeHUM 1HTerpas. OCHOBHI BIJIACTUBOCTI
HEBHU3HAYEHOI0 1HTerpana, TabauIio 1HTerpaiiB, Metoau iHTerpyBaHHs. Lo Take
BU3HAYEHUN THTErpall, Horo reomeTpuuHuil 3mict, popmyny Hrrotona-JleitbHina;
METO/IM OOYMCIIEHHSI HEBJIACHUX IHTETpaliB.

O3naueHHst (yHKIII JBOX 3MIHHUX, IO Take 00JacTh BU3HAYCHHS Ta
MHOXMHA 3Hau4€Hb, Tpadik (PyHKIIi 1BOX 3MIHHUX Ta JiHil piBHI. O3HAUEHHA Ta
BJACTUBOCTI TpaHMIll (YHKIIT JIBOX 3MIHHUX B TOYLI, MaTH MOHATTSA MpPO
HETNIEPEPBHICTh T4 MHOXXHMHY TOYOK po3puBy. O3HAUCHHS YACTUHHUX IMOXITHUX
(GyHKIIi ABOX 3MIHHUX, HNOHATTS AuepeHUInoBHOT (DYHKIIT JBOX 3MIHHHX Ta
audepeHIliana, TOHATTSA TIMOXIMHOT 3a HampsIMOM, Tpajai€HTa, MOHATTA TIPO
ekcTpeMyM (QYHKIII JBOX 3MIHHUX, YMOBHUW ekcTpemyM. Illo Take kpatHi
iHTerpanu (MOABIMHUM, MOTPIAHUN), T€OMETPUYHHUIN 3MICT KPAaTHUX IHTETpais,
KPUBOJIIHIIHI IHTErpajy Ta METOIM iX IHTETpyBaHHS.

O3HaueHHs JudepeHIianbHOr0 PIBHSIHHS, HOro po3B’s3Ky (3arajibHOro,
YaCTKOBOT'0, 0COOJIMBOr0), po3B’sa30K 3a7aui Ko, YMOBH iCHYBaHHS Ta €HOCTI
PO3B’ 53Ky, BIACTUBOCTI PO3B’A3KIB JIHIMHUX JU(]epeHIlaIbHUX PIBHIHb Ta CUCTEM
THIAHUX TU(epeHIiaTbHUX PIBHSAHD 31 CTAJIMMH KOE(IIIEHTaMU.

o Take yucioBUil Ta (PYHKIIOHATBHUNA PSIAM, IO Take cyma psanay. SAxuit
YUCJIOBUH Psii Ha3WBAIOTh 301KHUM, O3HAKH 301KHOCTI J0JaTHUX psiaiB. O3HaKY
JleitOHiNa 1y 3HAKO3MIHHUX PSIIB, 110 Take aOCOJIOTHO (YMOBHO) 30DKHHUUN Ps;
paziyc 301KHOCTI, IHTepBaJ 301PKHOCTI, 00J1aCTh 301KHOCTI CTETICHEBOTO PAY. SAKuii
BUTJIA MatoTh psiau Teitmopa Ta MakiopeHa 1 /e BUKOPUCTOBYIOTHCS BIATIOBI/IHI
poskianu. Ilo take psg Dyp’e 1 ki GyHKINT pO3KIaAAIOTHCS Y BUITOBITHUN PS/I.

O3naveHHss matpuill Ta ii  BmactuBocTi. Omeparii 3 matpuisamMu. Bumau
MaTpullb. BupomxkeHa Ta He BUpOJDKEHAa MaTpullsi, oOepHeHa Marpuils. Panr
MaTpHIII.

EnementapHi nepeTBOPEHHS MATPHIIb.

Busnaunuku, o3HaueHHs, OOYHMCIEHHs, BIACTUBOCTI. [lepeTBOpeHHS
BU3HAYHUKIB, PO3KIAJ 3a psiAKoM (cToBImUMKOM). Teopema Jlamaca.

CucteMu JiHIHHMX anreOpaidHuxX piBHAHB. I1X po3B’ssku. CyMiCHICTB
CUCTEeMHU IHIMHUX anreOpaidyHux piBHSAHB. llepeTBOpeHHS CHUCTEMHU JIHIHHUX
anrebpaiunux piBHsIHB. Teopema Kpamepa. Marpuunuii Meton po3B’s3yBaHHS
CUCTEMU JIHIMHUX ajreOpaiyHuX piBHAHb 3 KBaJApaTHOIO maTpuiero. Cucrtemu 3
npsMOKyTHOIO Matpuuero. Merog ['ayca. Teopema Kponekepa-Kamemni. Panr
CUCTEMH. YMOBa CYMICHOCTI CHCTeMH. Bu3Ha4YeHI Ta HEBH3HA4Y€HI CHCTEMH.
OpHopigHl CcUCTeMH JHIMHUX anreOpaidHux piBHAHb. HeHymbOBI pO3B'I3KH
CUCTEMHU JIIHIWHUX anreOpaiyHuX piBHSAHb. YMOBA iX icHyBaHHsA. DyHIamMeHTaNbHA
CUCTEMa PO3B’SI3KiB OJJTHOPITHOT CHCTEMH JIHIHHUX anreOpaiyHuX piBHAHb. JIiHIITHO
HE3aJIeXKHI PO3B'SI3KU. 3arajlbHUil pPO3B'SI30K  HEOJHOPIIHOI CHUCTEMHU JIHIMHHUX
anreOpaiyHUX PiBHSAHD.



Bekrtopu. JliHiiiHa 3aleXHICTb BEKTOpiB. ba3uc cucreMu BEKTOPIB.
ApudpmeTnyHuil BEKTOpHUI 1pocTip. PO3MIpHICTE BeKTOpHOTO mpocTopy. Oneparii
3 BeKTopaMu. l'eomeTpuyHi BeKTOpH. Moaynb BeKTOpy. l'eoMeTpuuHMil 3MICT
BEKTOPHUX JT00YTKIB.

Meron koopaunat. JlekapToBi koopauHaTu. Ilonspai koopaunaTu. JliHii Ta
TOUYKH Ha TUIOHIMHI. PiBHSAHHS npsiMux. ['eoMeTpuuHuii 3MIiCT Koe(iliEHTIB pIBHSIHB.
Kpusi gpyroro mopsaky Ha miomuHi. KaHoHiuHI piBHsSHHA KpuBHuX. [Ipsami Ta
wiomuHu y npoctopi. Kytu Mk npsimumu ta 1uionuHamu. [lepetun npsimux Ta
wiomuMH. BiacTani MK TOYKaMmH, MPSAMUMH Ta IUIOmMHAaMU. [lapanenpHicTh Ta
neprneHauKyaspHicTh. [loBepxHi o00epTaHHs, KAaHOHIYHI PIBHSHHS OCHOBHHUX
NOBEpXOHb 00epTaHHA Ta ix BiactuBocTi. KoHiuni neperunu. Luninapuuna ta
chepuvHa CUCTEMH KOOP/IMHAT.

Bemynnuk noeunen ymimu:

3HaxoaAuTH 00JACTh BM3HAYEHHS (YHKII Ta MHOXXHMHY 1i 3HAU€Hb, YUTATH
rpadiku ¢yHkuid Tta OyayBatu rpadikd METOIOM T€OMETPUUHUX IEPETBOPEHD,
OOYHMCIIOBATH TPaAHUIl MOCIITOBHOCTeM Ta TpaHuli (GyHKLII B TOYll Ta Ha
HECKIHUEHHOCTI, KOPHCTYIOUHCH IPH I[bOMY alreOpaidyHUMU TEPETBOPCHHSIMH,
BU3HAYHUMU TpaHulsIMu, TpaBuiioMm Jlomitams. JlocnmimpkyBatd (yHKIIIO Ha
HENEPEPBHICTh Ta BU3HAYATH TOYKU PO3PUBY (PYHKITII.

OOGuucnroBaTH MOXiAHI (YHKINT, KOPUCTYIOUUCH TAOIMICIO TMOXITHUX Ta
npaBuiaamMu  audepeniiroBandsa.  JludepeHmiroBath  ckimageHi  GyHKII,
MOKa3HUKOBICTENeHEeBl (QyHKIIT Ta (QyHKIIT 3amaHi B HEIBHOMY BUIJISIL.
OGuucnroBaty AudepeHIiaii Ta BMITH 3aCTOCOBYBATH IX JI0 HaOIMKEHUX
obuncneHp BupaziB. JlocmipkyBaTh (YHKIIFO Ha MOHOTOHHICTh, €KCTPEMYMH,
OITYKJIICTh, 3HAXOJAUTH TOYKH NIEPETUHY Ta OyAyBaTH aCUMITOTH.

3HAXOAWTH HAWNPOCTINII HEBU3HAYEHI IHTErpajd, BUKOPUCTOBYIOUH
BIJIMOBIIHUM METOJl (3aMiHM 3MIHHOI, IHTETpyBaHHS YacTHMHAMH), PO3KJIAJIATH
palioHajgbHI JIpoOM Ha e€JIeMEHTapHi, I1HTErpyBaTH TepeadadeHi MporpaMoro
ippalioHabHI Ta TPUTOHOMETPHUYHI QYHKITIT, KOpucTyBaTUCs popMyoro HeroToHa-
JleitOHiIa, 3aCTOCOBYBAaTH BU3HAYCHUM 1HTETpA 10 OOYHMCIICHHS IO, 00’ €MIB.

3HaxoauTu 1 300paxkaTd 00JIacTh BU3HAYECHHS (YHKIT TBOX 3MIHHUX,
IIYKaTH YaCTWHHI MOXIAHI Ta TPAJIEHT, MOCTIHKYBAaTH (PYHKIIII0O Ha €KCTPEMYM,
3HaXOAUTH HaWOiUIpIIe Ta HalMeHIIe 3HadeHHs (QYHKIII JBOX 3MIHHHX,
KOPUCTYBAaTHCS METOJIOM MHOXXHHKIB Jlarpamka mis JOCTipkeHHsS (QyHKIIT Ha
yMOBHHUH ekcTpeMyM. OO4YHCIIOBAaTH TOMABIMHI, TOTPIWHI Ta KPUBOJIHINHI
IHTETpaIN, BAKOPUCTOBYIOUHX BiIMTOBITHUYN METOI.

Posp’si3yBatn  mudepeHiianbHi  pIBHAHHS — MEPIIOTO  TOPSAKY: 3
BiJIOKpEMITIOBAHMMHY 3MIHHMMH, OJHOPIJIHI, Y MOBHUX audepeHIianax, JiHiiHI,
piBHsIHHS BepHyIl; BUIIMX MOPSAKIB 31 CTAIUMU KOe(illEHTaMHU: OJHOPIIHI Ta



HEOJHOPI/IHI 31 CHeNIaIbHOI0 NMPABOI0 YACTHHOIO; PO3B’A3yBATH CUCTEMU JIIHIMHUX
nuepeHiaIbHUX PIBHIHB 31 CTATUMH KOe(illEHTaMH Ta JOCTIIKYBaTH CTIHKICTb
iX pO3B’SI3KIB.

HocnimkyBatn Ha 30DKHICTh JOJATHI YMCIOBI PSIAM, BUKOPUCTOBYIOUHU
HEOOXIHY Ta JOCTaTHI O3HAaKH, KOPHUCTYBaTHCS O3HaKow JlelOHina mnpu
JOCIIIKeHH1 301KHOCTI 3HAKO3MIHHUX pANIB. 3HAXOAMTH pajlyc, 1HTEpBaJl Ta
00nacTh 30DKHOCTI CTENEHEBOTO Py, PO3KIANaTH eleMEeHTapH1 (QYHKUII B psij
Maksopena ta nepioauuti B psia Oyp’e.

3niACHIOBATH OmNeparllii 3 MaTPULISIMU Ta OOYHUCIIOBATH BUSHAYHUKU PI3HUMHU
MeTosiamMu. Po3B’s13yBaTu cucTeMH JIIHIMHUX anreOpaiyHuX piBHSAHD a00 3'sICOBYBATH
iX CYMICHICTh KOKHHUM 13 3aCBO€HUX Yy Kypci MmeTtojniB. OOuMciioBaTH JiHIMHI
KOMOiHaI1i, TOOYTKH BEKTOPIB (CKAJIAPHUNA, BEKTOPHUN, MIllIaHWI), pO3B’A3yBaTH
3a/1ayl Ha BEKTOPU. YMITH CKJIa/IaTh KAHOHIYHI Ta 1HII1 PIBHAHHS NPSMUX, IJIOLIHMH,
KPUBUH JIPYrOoro MOPSJIKY Ta YATATH L1 PIBHAHHS 3 TOYKH 30PY aHAJIITUYHOTO Ta
Tr€OMETPUYHOI0 3MICTY iX KOe(]IIiEHTIB.

3HaXOAUTH HANOUIBbII ONTHMANbHI IIISAXW PO3B’A3yBaHHS TE€OMETPUYHUX
3aJ1ad  Ta BMITH QJITOPUTMI3yBaTH MeETOAM iX 3acTocyBaHHs. KuibkicHI
XapaKTePUCTUKH TEOMETPUYHHUX OO0’ €KTIB BUKOPUCTOBYBATH JIsi 3HAXOKECHHS
AKICHUX BJIACTUBOCTEN Ta OCOOJIMBUX CIIBBIHOIIEHb MK HUMHU.

BcTanommoBaTu 3B'SI30K MK 3aKOHOMIPHOCTSMH, OTPUMAaHMMHU B JIIHIHHIN
anreOpi, BEKTOPHOMY YUCJICHHI Ta aHATITHYHIN T€OMETpii.

4. Kputepii ouiHIOBaHHSI 3HAHBb | yMiHb a0iTypi€HTIB

KiabkicTs 0aJ1iB

Kpurepii
(max - 200)
BucraBnsierbcss 3a rmOOKi 3HAHHS HAaBYAJBHOTO Marepiaimy, IO
MICTUTBCS B OCHOBHHX 1 JOJAaTKOBHX PEKOMEHIOBAHUX JDKEpelnax;
BMIHHS aHAJII3yBaTHU SBHIIA, SIKI BUBYAIOTHCS, Y IXHBOMY B3a€EMO3B'SI3KY 1
180 — 200 PO3BUTKY, YITKO 1 JIAKOHIYHO; JIOTIYHO 1 MOCIIJIOBHO BIANOBiIaTH Ha

IMOCTaBJIEH] 3aIlIMTaHHA, BMIHHSA 34CTOCOBYBATH TCOpeTI/I‘IHi ITIOJIOKCHHA
Hi,[[ qac pOSB‘HSaHHﬂ MMPpaKTUYHUX 3aaa4.

BucraBnsieTbcsi 3a  IPYHTOBHI 3HAHHS HaBYaJbHOTO Martepiaiy,
160 — 179 apryMEHTOBaHI BIAMOBiNI HAa T[OCTaBJEHI 3alWTaHHS; BMIHHSI
3aCTOCOBYBAaTH TEOPETHYHI TOJOXKEHHS Tl dYac pO3B'I3yBaHHS
NPaKTHYHUX 3a/1a4.

BucraBnseTscs 3a MilH1 3HAaHHS HABYAJILHOTO MaTepialy, apryMeHTOBaH1
BiAMOBIiAl Ha TIOCTaBJIEH] 3alUTaHHS], $Ki, OJHAK, MICTATh IEBHI
140 — 159 HETOYHOCTI; BMIHHSI 3aCTOCOBYBAaTH TEOPETHUYHI IMOJOXKEHHS TMiA 4ac
PO3B'sI3aHHS MPAKTUYHKX 3a]a4.




BucraBnserscst 3a mocepeiHi 3HAHHS HaBYAIBHOTO Marepianxy, Majo
120 — 139 apryMeHTOBaH1 BiAMOBiA], c1a0Ke 3aCTOCYBaHHS TEOPETUYHUX ITOJI0KEHb
IIpU PO3B’s3aHHI MPAKTUYHHX 3a/1a4.

BucrapnsieTscs 3a cinaOki 3HaHHS HABYAJLHOTO MaTepiary, HETO4HI abo
100 — 119 MaJI0 apryMEHTOBaHI BIANOBiAi, 3 MOPYHIICHHSM MOCTIIOBHOCTI HOTO
BUKJIQJIaHHsI, 3a CJIA0KEe 3aCTOCYBaHHS TEOPETUYHUX IOJOKEHb MpHU
PO3B’sA3aHHI MPAKTHYHUX 33]1a4.

BucrapnsieTscs 32 HE3HAHHS 3HAYHOI YaCTUHU HABYAIBHOTO MaTepiay,
1-99 ICTOTHI IIOMHJIKM Y BiIOBIISAX HA 3allUTAHHS, HEBMIHHS OPIEHTYBATHCS
M dYac pO3B'S3aHHSA MPAKTUYHHUX 33/a4, HE3HAHHS OCHOBHHUX
(hyHIaMEHTAIBHHX TIOJIOKEHb.

5. Ilepedik Tem 1Jis1 (paxoBOro BUNMPOOYBAHHSA 3 MATEMATHKH /151 HABYAHHS
3a OCBITHIM piBHeM «MaricTp»

JliniifHa anareopa

[TonsitTs mo matpuito. Bunu matpuis. Onepartiii Haa MaTPUIISIMU.
Busnaunuky kBagpaTHUX MaTpHilb. MiHOpHU Ta anreOpaiuHi TOMOBHECHHS.
BnacTuBoCTI BUSHAYHHKIB.

Teopema Jlamnaca.

OOGepHeHa MaTpulIsl: O3HAYEHHS, aJITOPUTM 3HAXOKCHHS.

o gk owdE

Panr wMarpuii. 3HaXOMKEHHS paHry MaTpUIll METOJIOM eJEeMEHTapHHUX

IEPETBOPEHb.

7. CucteMu JIHIMHMX pPIBHSHb: OCHOBHI TIOHATTS Ta O3Ha4YeHHsA. Teopema
Kponekepa-Kamnemni.

8. Cucrema n JHIAHUX pIBHAHB 3 N HEBiMOMUMH. P0o3B’s3yBaHHA 3a GopmyIaMu
Kpamepa Tta MaTpuyHUM METOIOM.

9. Meron ["'ayca po3B’si3yBaHHS CUCTEM JIIHIHHUX PIBHSHb.

10. OxgHopinHi cucTeMu piBHAHB. DyHIaMEHTAIBHA CUCTEMA PO3B’SI3KIB.

AHaJIiTHYHA TeoMeTpist

11. Cuctemu koopauHat. IlepeTBOpeHHsI MPAMOKYTHUX CHCTEM KOOpAHMHAT Ha
TUIOIIHHI.

12. Bektopu. Po3knan BekTopa 3a KOOpAWHATHUMHU OCsAMH. JIiHiHA 3aJ€XKHICTH
BEKTOPIB.

13. Jlii Hag BeKTOpaMu: J0JIaBaHHS, BiIHIMAHHS BEKTOPIB, MHOKCHHS BEKTOpa Ha
YUCI0. YMOBaA NapajieIbHOCT1 BEKTOPIB.

14. Ckansapuuii 100yTOK BEKTOpIB, HOTO BIACTHBOCTI. YMOBa NEPICHIUKYIISP-
HOCTI Ta MapanerbHOCTI BEKTOPIB.

15. BektopHuii Ta MillIaHUM TOOYTKH BEKTOPIB.



16.
17.

18.

19.

[Ipsima Ha rutonuHi. Pi3Hi ciocoOu 3agaHHs TPSIMOA.

YMOBHU nepneHIUKYIIPHOCTI Ta MapajaeabHOCTI NpsAMUX. BijicTaHb BiJ TOYKU 10
npsamoi. Kyt Mixx npsMuMu.

JIiHii apyroro mopsiAKy: Koiso, emmnc, rinepbona, mapabosa. PiBHSHHS Ta
BJIACTHUBOCTI.

PiBHSIHHS MJIOIIMHUA 3 HOPMAJIbHUM BEKTOPOM. 3arajbHe PIBHAHHS IUIOLIMHU.
Kyt mix mnonmnaamu, KyT MiXk MIIOMIMHOIO Ta MPSMOIO.

dyukuia oaHiel 3minHoi. I'pannusa ¢ynkuii 20.
[onsTTs npo ¢ynkuiro. Knacudikaris GpyHKIin.

21.
22.
23.
24,
25.
26.
217.
28.

OcCHOBHI BJaCTUBOCTI () yHKIIIH.

UucnoBa nociiioBHICTh. ['paHuIls YUCIOBOT MOCIITOBHOCTI.

BrnactuBocTi 301KHUX nocaigoBHOCTE OCHOBHI TEOPEMH MPO TPaHUILL.
['panuns QyHKIT B TOUIl Ta HA HECKIHUEHHOCTI.

HeckinueHHO Mai Ta HECKIHYEHHO BENUKi (QyHKIIIT.

Poskputtsa ocHoBHUX HeBU3HAaueHOCTel. [lepina Ta apyra BU3HA4H1 rpaHUIl.
Henepepsnicts ¢yHK1ii B Toulll. Touku po3puBy Ta ix kiacudikariis.
BrnactuBocTi (yHKIIIH HelepepBHUX HA BIAPIZKY.

udepenuianbue yucaenuss GyHkuii oxniei 3minnoi 29.

30.
31.
32.
33.

35.
36.
37.
38.

39.

Tabmuis noxinaux. [IpaBuiia 00UMCICHHS MOXITHUX.

[ToximgHa ckiameHoi Ta 00epHEeHOT PYyHKITIH.

Jlorapudmiune audepeHIitoBaHHs, TOX1THA HESBHO 3a7aHO01 (YHKIIII.

[MonsTrs nudepeniiana. [nBapiantHa Gopma qudepeniiana. 34. 3acTocyBaHHs
nudepeHIriaia 10 HaOIMKEHUX 00YUCIICHb

[ToximHi Ta AU EepeHITia BUITUX MOPSIKIB.

3acTtocyBaHHs MOXITHOT A0 00UKCIeHHS TpaHullb (TpaBuito JlomiTans).
OcHoBHI TeopeMu quhepeHIIIATBHOTO YACTICHHS.

3actocyBaHHS TMOXIMHOI 10 JOCHiKeHHS (yHKIII Ha MOHOTOHHICTS,
EKCTPEMYMH, 3HAXOPKCHHS HAaHOUIBIIOTO Ta HAMEHIIIOT0 3HAYeHb (PYHKIII.
Hampsimu omyKI10CTi 1 TOUKH MeperuHy (QyHKIIii.

InTerpanbHe uncjeHHs PyHKuUii oaHi€l 3MiHHOT

40.

41.

[ToHsTTS MpO MEpBiCHY Ta HEBU3HAYCHUH 1HTEeTpas. BmacTuBOCTI mepBicHOT Ta
HEBU3HAYCHOTO IHTErpaa.

Tabnuyni iHTerpamu (BUBECTH BIANOBiAHI (GopMynmn Ta TEpeBipUTH 1X
MPaBUJIbHICTH AU(EPEHIIIIOBAHHSIM ).



42.

43.

44,
45.

46.
47.
48.

Meron 3aMiHM 3MIHHOI OOYMCIIEHHS HEBHU3HAYEHOTo IHTEerpana. BigMiHHOCTI
MpU HOTO 3aCTOCYBaHHI O BUBHAYEHOTO 1HTErpasa.

@opMmysia IHTErpyBaHHS YacTUHAMU HEBU3HAYEHOIO Ta BU3HAYEHOTO
iHTerpaniB. Knacu yHkii, 010 IHTETpYyIOTHCS YaCTHHAMM.

3anaya npo 00YMCIEHHS IO KpUBOJIHIMHOT Tpamneuii 1 BU3HaYeHUH 1HTerpall.
O3HaueHHs| BU3HAYEHOTO iHTerpana. Moro reomerpuunmii 3mict. Bractuocri
BHU3HAYEHOTO IHTETpaa.

®opmyna HetoTona-JIelOHia 00YMCIEHHS] BUBHAUYEHOTO 1HTErpaa.

[ToHATTS PO HEBNACHI IHTETPAJIH.

3acTocyBaHHSI BU3HAYEHOTO IHTErpaja 10 OOYMCIIEHHS IUIOLI MJIOCKUX ¢iryp,
00’€eMIB T 00EpTaHHS, TUION] TOBEPXOHb, TOBXUHHU TYT'H KPUBOI.

DyHKIisE ABOX 3MiHHUX

49.

50.
51,

52,

53.

o4,

[ToHATTS 1TPO QYHKITIFO JBOX 3MIHHKX, 00JIaCTh BABHAUCHHS, MHOKUHY 3HAYCHb,
rpadix JiHiT piBHS.

O3HaueHHs rpaHMIll 1 HeEPEepPBHOCTI PYHKIIIT TBOX 3MIHHUX B TOYIIL.
O3HavyeHHST YACTMHHUX MOXITHUX (QyHKIIT JaBOX 3MiHHUX. [loHATTS
nudepenIiiioBanoi pyHkIli Ta Audepeniiiana.

[ToHATTS Mpo JOKANIbHUM Ta YMOBHUM €KCTpeMyMH (YHKIII ABOX 3MIHHHX.
Heo06ximH1 1 7OCTaTHI YMOBH JIOKAJTBHOTO EKCTPEMYMY.

3amadi, 10 MOPUBOMASTH JO TOHSATTA IMOJBIMHOrO I1HTerpany. BracTtuBocTi
MOIBIHHUX IHTETPaiB.

OO6uucieHHs MOABIMHUX IHTErPAIiB Y BUMAJKY MPSIMOKYTHOI Ta KPUBOJIHIHHOT
obJactei IHTeTpyBaHHS.

JAundepenuianbHi piBHAHHSA

95.

56.

S7.

58.
59.

60.
61.

[TonstTs mpo nmudepeHIiagbHe pIBHSAHHS, MOPSAIOK, PO3B 30K, 3arajbHUM,
JaCTKOBHH, OCOOJTUBUIA PO3B’3KHU.

[Monstrs mpo 3amauy Komri mis audepeHIialbHOTO PIBHSHHS TMEPIIOTO
nopsaky. Teopema mpo iCHYBaHHS 1 €JHICTh PO3B’SI3KY.

Hudepenmianbai piBHAHHS 3 BIJOKPEMJIIOBAHUMU 3MIHHUMH: 3arajbHUMN
BUTJIS, CIIOCIO pO3B’ I3aHHS.

OnnHopinHi AudepeHIfiaibHi pIBHSHHS: 3arajdbHUN BUTIIA, CIIOCIO pO3B’A3aHHS.
Jliniitni audepeHiaibal PIBHSHHS TEPIIOTO TOPSAAKY: 3araJbHUN BUTIIA,
C1ociO po3B’sI3aHHA.

JliniitHi gudepeHItianbHi pIBHIHHS N-TO TOPSAIKY. BIacTUBOCTI po3B’sI3KiB.
Jliniitni omHOpimHi nudepeHmianbHi PIBHAHHS N-TO TOPSAKY 31 CTaluMU
Koe(dimieHTaMu: 3aralbHAN BUTIIS, CIIOCIO PO3B’ I3aHHS.



62.

Crioci6 po3B’si3aHHS JIHIKHOTO HEOJHOPITHOTO NU(PEPEHIIaTBbHOTO PIBHSIHHSA N-
ro MOPSAKY 31 CTATUMHU KOe(illiEHTaMU, MpaBa YaCTHUHA SIKOT'0 Ma€ CrellialbHUN
BUTJISI.

Paan
63. IloHATTS mpO YKCIIOBUM Psif, HOrO cymMy Ta 301KHICTb.
64. BrnactuBoCTi 301KHUX PSIB.
65. Honatui psiau. O3Haku 301)KHOCTI AOJATHIX PSIAIB.
66. 3nako3MinHi psaau. O3naka JleiOHia. AGCONIOTHO 1 YMOBHO 301KHI pSIU.
67. CreneneBuii pan. Paniyc, inTepBai, o0aacTh 301KHOCTI.
68. Psan Maknopena. Psag Teitnopa. Po3knan nesakux eneMeHTapHUX (QYHKIIN B
psan Maxknopena. 69. Psang ®@yp’e. Po3knaa nesakux nepioguyHuX (QyHKIINA B psin
dyp’e.
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