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1. IosicHIOBAJILHA 3aNIMCKA

MeTor0 KOMILJIEKCHOTO €K3aMEHY 3 BHIOI MaTeMaTUKH € TepeBipKa piBHS
c(hOpMOBAaHOCTI 3arajibHOi MaTEMaTHUYHOI KyJIbTYpH BUIYCKHUKIB Ta (DAKTUYHHUX 3HAHb,
YMIHb 1 HABUYOK 3 ()yH/IaMEHTAIbHUX PO3/LIIB MATEMAaTUKH, sIKI HEOOX1/1HI IpU NpodeciiiHIi
TISITBHOCTI B TaJTy3s1X BUPOOHHUIITBA Ta O13HECY, HABUaHHI MaTEeMaTHKH B 3araJIbHOOCBITHIX
HAaBYAJIIBHUX 3aKJIa/iax, a TaKoX € 0a30BUMHU JJIsl YCHIIIHOTO TMPOJOBXKEHHS HAaBUAaHHS B
Marictparypi.

[Iporpama KOMIUIEKCHOTO €K3aMeHy 3 BuUIIoi marematuku (mami — Ilporpama) e
HOpPMAaTUBHUM JokyMeHTOM KwuiBchbkoro yHiBepcutTeTy iMeHi bopuca ['piHuenka, skuii
po3pobiieHo Kadeapor KOMIT IOTEPHUX HayK 1 MaTEMaTHKH Y BIATOBIAHOCTI 3 OCBITHBOIO
IporpaMol0 Ta HaBYAJbHUM IUIAHOM IMIATOTOBKM OakamaBpiB cremiaibHOcTi 111
«Marematuka.

[Iporpama MiCTUTh OCHOBHI MUTAHHS 3 KYPCIB JIIHIMHOI anreOpu, BUINOI anreOpu Ta
Teopii Ynces; aHAMITHYHOT, KOHCTPYKTHUBHOI Ta 1u(depeHianbHOi reoMeTpii; MAaTEMaTUYHOTO
Ta KOMIUIEKCHOTO aHami3y; Au(epeHLIaJbHUuX PIBHSAHb. Y NporpaMi BOHM 00 €qHAHI B
JOTUPU PO3ILTH: «Anredpa», «I'eomerpis»y, «MaTteMaTnuHuii aHami3y», «JludepeHiianbHi
PIBHSIHHS.

[Tin yac ex3aMeHy CTYJEHT MOBHHEH IOKAa3aTHU 3arajbHE PO3YMIHHS BIAMOBIIHOI
MaTEeMaTUYHOI Teopii, AEMOHCTPYBATU CBIJIOME BOJIOJIHHS MaT€MaTUYHUMHU MOHSATTSIMH,
pPO3yMIHHS B3a€EMO3B'SI3KIB 1 OPraHiYHOI €AHOCTI TOHATH, (aKTIB, YMIHHS JIOKa30BO
apryMeHTYBaTH, HABOJAUTH NMPUKIIAIN 1 KOHTPIPUKIIAAH, UTIOCTpaIlii, 34aTHICTh 3aCTOCYBAaTU
TEOPETHYHI 3HAHHSA /O PO3B’SA3yBaHHSA 3aJad, BOJIOMIHHSA CTaHIAPTHUMH METOIaMH,
npuifoMaMu, ajiropuTMaMu, a TaKOXX CIPOMOXKHICTh IHTETpyBaTH, CHCTEMAaTHU3yBaTH W
y3arajpbHIOBaTH iH(popMalliro, BUOyayBaTH MUTICHY, IOBHY 1 JIOT1YHY BiITOBI/Ib.

OpienToBHUI 00CAT 1HPOPMAIIiT 3 KOXKHOTO MUTAHHS JaHOI IPOTPaMu, SIKOKO IIOBUHEH
BOJIOJIITH CTYJIEHT, BU3HAUAETHCS METOJMYHUMH BKa3iBKaMH, SKi PO3poO0IIse 1 3aTBEPIKYE
kadenpa KOMIT FOTEPHUX HAYK 1 MATEMATHUKH.

3a pimeHHsIM €K3aMEeHaIllitHOT KOMICIi Ha €K3aMEeHI 1]l Yac MiArOTOBKH JI0 BIAMOBIII
CTYICHTaM MOXe OYyTH J03BOJICHO KOPHCTYBATHCSA TiAPyYHUKAMU Ta HaBUYATHHUMU
nociOHUKaMM, BKa3aHUMH B IPOTpami.

2. MeToauKa NPOBeIeHHS i OL[iIHIOBAHHS Pe3yJbTATIB KOMIIJIEKCHOT0 €K3aMeHY
3 BUIIOI MATEMATUKH

KoMmiekcHuit exk3aMeH 3 MaTeMaTHKd TPOBOJMUTHCS B KOMOIHOBaHIM (opmi:
TECTYBaHHs B CUCTEMI €-HaBYaHHS Y HIBEPCUTETY, epedyBarouu MpH oMY 0e31ocepeHbO
Ha 3B'3Ky 13 WIeHaMH KOMicii, Ta ycHa cmiBOecia.

[TpoBoMTHCS KOMOIHOBAHUI ICIIUT B PeKUMI1 OHJIAlH 3 BUKopuctanusm Google Meet.
Yac BUKOHaHHS TECTOBOTO 3aBJaHHS — YOTUPH aKaJeMivHi TOIMHH.

KomruiekcHe TecToBe 3aBHaHHS MICTATH 5 CKIIAOBHUX.

[lepma ckmagoBa mepeBipsie 3HAHHA OCHOBHUX (DaKTiB TEOpii OJHOTO 3 PO3ILTIB
[Iporpamu: «Anrebpa», «['eometpisin, «Marematuunuii anamiz», «JludepeHuiaabHi
PIBHSHHS», 3IaTHICTh X ONMEPAaTUBHO BiJITBOPIOBATH, CUCTEMATH3yBaTH W y3arajbHIOBATH,
HABOJUTH OKpEMi BIACHI NPUKIAAM HA MIATBEP/HKCHHS BHUKIAJCHUX TyMOK. 3aBJaHHS
nepeadayae BIIKPUTY BIAMOBIIb 3 HACTYIHHUM ii 3aXHCTOM Yy opMaTi YCHOI criiBOeciiu.

[HII1 YOTHPHU CKIIaOB1 MEPEBIPSAIOTh 3AaTHICTh 3aCTOCYBATH TEOPETUYHI 3HAHHS 10
PO3B’A3yBaHHS 33/1a4 KOYKHOTO 13 YOTHPHOX PO3ALIIB MPOTPaMH, BOJIOIIHHS CTaHAAPTHUMHU
METOAaMH, TPUHOMAaMH, aITOPUTMAMH.



Jlo yBaru 6epyThbCst yMiHHS TPaMOTHO BHUCJIOBIIOBATH TyMKY, apTyMEHTYBATH JIOT14H1
KPOKH 1 BUKOPHCTOBYBATH BiJTIOBITHY CUMBOIIIKY.

3. Kpurepii oniHl0oBaHHSI HABYAJIbHUX JOCATHEHb CTY/I€HTIB

CraanoBa Nel (TeopeTHudyHe mUTaHHS). MakcuManbHa KUTbKICTh 0amiB — 40:

37-40 6aniB — nmoBHe 1 MpaBUIbHE GOPMYITIOBAHHS BCIX TCOPETUYHUX (PAKTIB — O3HAUCHb,
TEOpPEM, HACIIJKIB 3 HUX TOILO, IOBHE 1 TPaBUJIbHE OOIPYHTYBAHHSI OCHOBHHX
¢dakTiB, UIOCTpalis TEOPETUYHOrO0 Marepialy BJAaJIo MiIIOpaHUMHU
MpUKJIaJaMH1; BIATIOBIb TTOBHA, IIJIICHA, JIOTIYHA.

33-36 6aJtiB — 1oBHE 1 MpaBWIIbHE (DOPMYITFOBAHHS BCIX TECOPETUUHHUX MMOJI0KEHb — 03HAYCHb,
TEOpEM, HACIIJIKIB 3 HUX TOIIO, JOBEJACHHS OCHOBHHX (DaKTIB 3 HE3HAUHUMU
JIOTIYHUMH TIPOTAIMHAMH B OOTPYHTYBaHHSIX a00 HE3HAUHUMH TEXHIYHUMHU
MOMUJIKAMHU;

29-32 6aJtiB — MOBHE 1 MpaBWJIbHE (POPMYITIOBAHHS BCIX TEOPETHYHHX MOJIOKEHb — 03HAYCHb,
TEOpEM, HACIIJIKIB 3 HUX TOLIO;

25-28 ©OaxiB — mpaBWiIbHE, aje, MOXKIHWBO, HEMOBHE (OPMYIIOBaHHS BCIX OCHOBHHX
TEOPETUYHHX TOJIOKEHb — 03HAYECHb, TEOPEM, HACTIIKIB 3 HUX TOIIO;

21-24 6anaiB — popmynrOBaHHSI OCHOBHUX TEOPETUYHHUX (PaKTiB, i3 MOKIMBUMH HE3HAYHUMU
NOMHJIKaMH a00 HeI0IiKaMu;

0-20 6axiB — BiAMOBI AL HEMPaBWIbHA (HE3HAHHS OCHOBHUX (PyHIaMEHTAIBHUX IOJIOKEHbD,
ICTOTHI NTOMWJIKM B O3HAYEHHSX, (DOPMYIIOBAHHIX Ta JIOBEACHHIX TEOPEM,
IHIIMX OOTPYHTYBaHHX) a00 BIJACYTHS.

CraanoBi NeNe2—5 (3amauya). MakcumalibHa KUIBKICTH OamiB 3a 3amaay — 15.
Po3B’a3aHHs 3aa41 nependavae Tpy BIJHOCHO 3aBEPIICHI €Talld, KOKEH 13 IKHX OLIIHIOETHCS
B 5 (3a mpaBWIbHY BiMOBiAL) a00 O (3a HEMpaBWIBLHY BIAMOBiIb YM i1 BiACYTHICTH) OaliB.
BuxopucranHs npu OIiHIOBaHHI «4aCTKOBOTO 0aly» J1a€ MOXKJIMBICTh BPaXOBYBATH HEITOBHE
a00 YacTKOBO MPaBWJIbHE PO3B’I3aHHS 3a]1a4l.

IIkajia oniHIOBaHHS HABYAJbHMX IOCATHEHb CTY/IEHTIB

Oninka 3a | PeliTuHrosa

€T00AJILHOIO OlliHKa Kpurepii

LIKAJI010
BinminHo — BiAMiHHMI piBE€Hb 3HaHb (YMIHB) B MEKax

90 - 100 A 000B’3KOBOT0 MaTepialy 3 MOXKJINBUMHU HE3HAYHUMU
HEIOIIKAMHU.
y:ke 100pe — 10CTaTHRO BUCOKHI piBEHb 3HAaHb (YMiHb) B

82 -89 B MeXax 000B’SI3KOBOTO MaTepiairy 0e3 CyTTeBux (rpyoux)
TTOMMJIOK.
JloOpe — B ijioMy 100puii piBeHb 3HaHb (YMiHb) 3 HE3HAYHOIO

75-81 C KUIBKICTIO TIOMUJIOK

3a10BiIbHO — TOCEpeIHIM piBEHb 3HaHb (YMiHB) 13 3HAYHOIO
KIJIBKICTIO HEMOMIKIB, JOCTATHIH I OJAJIBIIOTO HaBYaHHA a0o

6974 D VA .
npodeciifHOol AiSTBHOCTI.

JocTaTHBO — MiHIMAJIbHO MOKJIMBHUI TOMYCTUMUI piBEHb 3HAHb

60 — 68 E i
(yMiHb).
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He3anoBisibHO — HE3aIOBITLHUIN PIBEHD 3HAHB.




4. 3micTOBa YaCTHHA NMPOrpaMu

Anzeopa
Ex3ameHOBaHI MOBHMHHI BOJIOJITH TEOPETHKO-MHOXUHHOIO 1 JIOTIYHOIO CHUMBOIIIKOIO,
OCHOBHUMH MOHSATTSAMHU anreOpu 1 Teopii yncen (anredpaiuHa omnepartiisi, rpyra, Kuiblie, moJie,
BEKTOPHHUI TIPOCTIip, JiHIMHA 3aJeXKHICTh 1 HE3AJICKHICTh, JIHINHI ONepaToOpH, MaTPHIN 1
BU3HAYHUKH, TPOCTI YHCIA, MOJAUIBHICTh, KOHTPYCHTHICTh, MHOTOWICHH), MaTH YiTKE
YSIBJIEHHSI PO OCHOBHI YHMCJIOBI CUCTEMH 1 iX Oy/0BY, BOJIOJITH HABUUKAMH PO3B’SI3yBaHHS
CUCTEM JIIHIMHUX PIBHSAHB, 3HaTH OCHOBHI apU(METUYHI 3aCTOCYBAaHHS T€OP1i KOHIPYEHIIIH.

1. Hatypanbhi yncna (akciomu I1eano). [Ipuniinm MmaTeMaTUdHO1 IHAYKITT, pi3HI popMH
THTYKITIT.

2. I'pyniu, npukaagu rpyn, HAUMPOCTINI BIACTUBOCTI Tpyim. Iliarpynu: o3HadeHHS i
KpUTEPiH.

3. Kinblie, miaKiabIe: 03Ha4€HHS 1 KpUTepiil, HAUMpOCTilll BIACTUBOCTI.

4. Tlone, nignone. HaitnpocTiii BIacTUBOCTI MOJIS.

5. Tlonme xomrmuleKCHMX uMcen. AnrebpaiyHa Ta TpPUTOHOMETpHYHA GopMHU
KOMIUIEKCHOTO YHuCIIa.

6. Cuctemu JiHIMHUX piBHAHB. KpuTepiit CyMiCHOCTI 1 BU3BHAYEHOCTI CUCTEMHU JIHIHHUX
piBHsIHBL. PO3B’sI3yBaHHS CHCTEM JIIHIMHUX PIBHSHb METOJOM IOCIITOBHOTO BHUKJIIOUYCHHS
HEBIJOMUX.

7. ApupmeTnyHHuil N-BUMIpHUN BEKTOpHHUM mpocTip. JliHiliHA 3ameXHICTh 1 JiHIHA
HE3aJIeKHICTh CUCTEMHU BEKTOpIB. PaHr 1 0a3uc cucteMu BEKTOPIB.

8. IcHyBaHHS HEHYIBOBHUX PO3B’SA3KIB CHCTEMH JIHIHHUX OJHOPIIHUX PIiBHSIHb.
dyHIaMeHTaIbHA CHCTEMA PO3B’ A3KIB CUCTEMHU JIIHIMHUX OJHOPITHUX PIBHSHB, ii TOOY/10BA.

9. OGepnena matpuns. Po3B’A3yBaHHS CHCTEMM JIIHIMHMX pPIBHAHb MaTpUYHUM
cnocooom. @opmynu Kpamepa.

10. BexTopHi mpocropu, mianpoctopu. ba3zuc i po3MipHICTh CKIHUEHHOBHUMIPHOTO
BEKTOPHOTO MPOCTOPY.

11. JliniiiHi oneparopu. MaTpuus JiHIMHOTO omnepaTtopa. BiacHi 3HaueHHs 1 BiacHi
BekTOpH. Teopema Mpo 3B’SI30K XapaKTEPUCTHUYHHUX YHUCEN 1 BIACHUX 3HAYCHB JIHIHHOTO
orepaTopa. 3BeICHHS MAaTPHIIi 10 A1arOHAIIBHOTO BUTJISITY.

12. Teopema npo aineHHs 3 octadero B kutbIll niux yucena. HCJl 1 HCK aBox uucen i
3B 130K Mk HUMH. Anroputm EBkiiza.

13. IIpocti yncna. HeckiHUeHICTh MHOXHHHU TPOCTUX uucen. KaHOHIUHMN pO3KIaja
CKJIQJICHOTO YHWCIIa Yy BUTISAAI JAOOYTKY TMPOCTHX YHCENT Ta €IUHICTh TAKOTO PO3KIIATYy.
Kanoniunuii 3anuc Ta 3actocyBaHHs Takoro 3anucy a0 3HaxompkeHHs HCJl 1 HCK uwucen.

14. O3HaueHHs 1 OCHOBHI BIACTHBOCTI KOHTPYEHTHOCTI KX yucen. [IoBHa 1 3BeneHa
cUCTeMa JIMIIKIB, X BIacTuBocTi. Teopemu Eiinepa i depma.

15. JIiniitH1 KOHTpYyEHIIii 3 OJHUM HEBIJJOMUM, T€OpEMa PO YUCIIO po3B’s13KiB. Criocooun
PO3B’A3yBaHHS JIIHINHUX KOHTPYEHIIIH.

16. Muorounenn Hax mnoneM. Teopema mnpo nautenHs 3 ocrauero. HCJ[ nBox
MHOTOuIeHiB. Anroput™m EBkiifna.

17. OcHoBHa TeopeMa anreOpu Ta HACTIAKY 3 Hel.

18. Muorounenu 3 aificHuMu koedimientamMu. CHpsKeHICTh YSIBHHX KOPEHIB TaKHX
MHOTOWIeHIB. He3BifHI HaM mojieM MIMCHUX YHCell MHOTOWICHH Ta KAaHOHIYHUN PO3KIIAJ
MHOTO4WIEHIB HaJ MOJIEM IIMCHUX YUCE.



19. MHorowieHu Haja TOJeM pamioHampHUX uucen. Limi 1 pamioHanbHI KOpEeHi
MHOTOWIEHA 3 WUIMMH KoedimienTamMmu. He3BimHI Haj mMoOJeM paliOHAIBHUX YHCEI
MHOTOYJIEHH.

T'eomempisn

Ex3aMeHOBaHI MOBWHHI BOJOJITH METOJAaMH aHAJITHYHOI TeoMeTpii, OyTH
O03HAHOMIIEHUMU SIK 3 TPYIMOBOIO, TaK 1 3 CTPYKTYPHOIO TOYKOIO 30pYy Ha T€OMETpilo, 3
Cy4yaCHUM aKCIOMAaTMYHUM METOJOM, OCHOBHUMH (aktamu reomerpii JlobaueBchKoro,
IPOEKTUBHOI TE€OMETpli, MaTH 3arajibHl YSABJIECHHA IPO PI3HI HEEBKIOBI TE€OMETPII,
BUKOPHUCTOBYBATH 3HAHHS TOIOJIOTIT MPY O3HAYCHHI JIiHIH 1 TOBEPXOHb, BMITH 3aCTOCOBYBATH
TEOpETUYHI 3HAHHS Ha MPaKTHUIIl, 30KpeMa, 0 JOBEICHHS TEOpeM 1 po3B’sa3yBaHHs 3a1a4. Le
03Hayae, 110 MPH BIAMOBIAl CTYACHTH NOBUHHI MPOJIEMOHCTPYBATH JIOCTATHHO IIUPOKUH Ta
CUCTEMHUI MOTJIS]T HA TEOMETPIIO.

1. Pi3HI BUIM cHCTeM KOOpJMHAT HA TUTONTMHI. ['eOMEeTpUYHUN 3MICT KOOPAWHAT TOYKH.
Teopist npsiIMUX HA IUIONMIMHI (B aHATITUYHOMY BUKJIAII).

2. Eninc, rinepOona, mapabojia, iX KaHOHIYHI pIBHSHHA 1 BiactuBocTi. Knacudikaris
anreOpaiyHUX KPUBUX 2-TO MOPSIKY HA €BKJIIIOBIM IUIOIIHMHI.

3. Teopis npsimux y mpoctopi. KyT Mixk npsiMmumu (B aHaTITHYHOMY BUKJIa1).

4. Teopisa moniuH y npoctopi. KyT mix miomuaamu. Bincranp BiJi TOYKH 0 TUIONIUHY (B
AQHAJTITHIHOMY BHKJIQJ]).

5. B3aemue po3MilIeHHs JBOX IIONINH, MPSAMO] 1 IITOMMHHU Ta JBOX MPSIMUX Y MPOCTOPi (B
AQHAJTITHIHOMY BHKJIQJI).

6. EnemenTn BeKTOpHOI anredpu B TPUBUMIPHOMY €BKJIiOBOMY mpocTopi. CKalspHHA,
BEKTOPHUM 1 MIIIAaHUI TOOYTKH BEKTOPIB, X BIACTUBOCTI 1 3aCTOCYBaHHSI.

7. [loBepxHi oOepTanHs. L{uniHapuyHi Ta KOHIYHI TOBEPXHI (B aHATITUYHOMY BUKJIAI1).

8. Enincoin, rinep6osoinu 1 napa®osioian (B aHaTITUUHOMY BUKJIAI1).

9. I'pyna pyxiB IUIOMIMHM, 1X aHATITHYHUN 3anuc 1 kinacudikauis. OCHOBHI MiATPYIH.
3acTocyBaHHsI pyXiB 10 pO3B’sI3yBaHHS 3a/1a4.

10. I'pyma meperBopeHp momiOHOCTI mIomuHKA 1 11 migrpymu. [lomibnicTs diryp.
3acTocyBaHHS MIEPETBOPEHD MOAIOHOCTI /IO pO3B’3yBaHHA 3a/1a4.

11. IlpoexkTBHI KOOPAWHATH TOYKH 1 psiMoi. [I[poeKTHBHI TepeTBOPEHHS TPOCTOPY.

12. OcHOBHI TeopemH MPOEKTHBHOI reometpii: [lezapra, mpo rapMOHIYHI BIACTHUBOCTI
yotupuBepmmHHUKa, [lackans ta bpianmona, iX 3acTocyBaHHsS A0 PO3B’SI3yBaHHS 3a/1ad Ha
noOyI0BY.

13. Akcioma napainenbHocCTI 1 momuHa JlobaueBcbkoro. BzaeMHe po3MillieHHs MPsIMUX Ha
wionnHi JlobaueBcbkoro. BiactuBocTi napanenbHux 1 po30ikHUX npsMux. HecynepeuwinBicTh
CUCTEMHM akcioM IiomuHu JlobaueBChKoro.

14. Ornsg teopii BUMIprOBaHHS (IOBXHH BIAPI3KIB, IUION] MHOTOKYTHHUKIB, 00 €MiB
MHOTOTPaHHUKIB).

15. I'maaxi xpusi. [Ipupoana napamerpusanis miHii. Kpuuna kpusoi.

16. Ckpyrt kpuBoi. Tpurpannuk ®@peHe.

17. I'maaki moBepxHi B eBKIIIJOBOMY TpocTtopi. [lepra kBagpaTtuuna ¢popma nmoBepxHi Ta ii
3actocyBaHHs. [IOHATTS Mpo BHYTPIIIHIO T€OMETPIIO MOBEPXHI.

18. Tomonoriune mneperBopeHHs. EilnepoBa XapakTepucTHKa 3aMKHEHHX MOBEPXOHb.
Teopema Eiinepa 1ist MHOrOrpaHHUKIB.

Mamemamuunuii ananiz
Ex3aMeHOBaHI TOBHMHHI BOJIOJITH OCHOBHUMH TOHSTTSAMHU MaTEMaTUYHOTO aHaJi3y
(pyHKIis, TOCTIOBHICTS, PSill, TPAHULISA, HETIEPEPBHICTh, OX1HA, IHTErpa); MaTH ySIBJICHHS
PO METPUYHUUN MPOCTIP Ta OCHOBHI elIeMEHTapHi (PYHKIIi1 AIHCHOT i KOMIUIEKCHOI 3MiHHOT,



BOJIOJIITY HAaBUYKAMHU OOYMCIICHHS TPaHUIlb, MOXIAHHUX, 1HTETpaJliB; 3HATH 3aCTOCYBaHHS
T EepeHIIAIBHOTO Ta IHTETPAIIBHOTO YUCIICHHS JI0 PO3B'S3yBaHHS MPAKTHYHUX 3a7a4.

1.YucnoBi MHOXKUHH. Mexi, TOUHI MeXi YUCIOBOI MHOKMHH. MHOXUHH HaTypaJbHUX
(N), winux (Z), pamionansaux (Q) Ta aificaux (R) uucen, X BIaCTHBOCTI.

2. TlonsaTTs ymcioBoi mochigoBHOCTI. ['panui mocnigoBHOCTI. OCHOBHI BIIACTHUBOCTI
rpanuiib. ['panuis oOMexeHoi MOHOTOHHOI MOCIIOBHOCTI. YucIo e.

3. lonsarrsa ¢yHkuii onHiei 3MinHOI. ['panuns ¢yHkuii B Touri. BracTuBOCTI rpaHuls.
Jlesiki BayKJIMBI TPAHUIIL.

4. Tlonarrsa Qyukmii 6araTbox 3MIHHUX (HA TMpHUKIaAl QyHKIIT ABOX 3MIHHHX). ['paHuIls
¢bysk1ii B Touni. [loBTOpHI rpaHwiIi.

5. HenepepsHicTb y Touli GyHKIIN AiHiCHOT 3MiHHOI. BiacTuBocTi HenepepBHUX (PYHKIIIH.
BnactuBocTi QyHKIIi#, HETIEpEepBHUX Ha BiAPI3KY.

6. HenepepBHicTh (yHKIIH KUTbKOX 3MIHHMX Ta (QYHKIIH KOMIUIEKCHOI 3MIiHHOI.
BrnactuBocTi QyHKIIi#, HeTIEpepBHUX HAa OOMEKEHI 3aMKHEH1 MHOYKHHI.

7. IousatTs nmoxinuoi ;i GyHKIiN oaHiel 3MiHHO1. JudepeHuiioBHICT QPyHKIII B TOYII],
HeoOX11H1 Ta JocTaTHI yMoBHU AudepenmiioBHocTi. [IpaBuna nudepeniitoBanHs.

8. IloximHi ocHOBHHMX enemeHTapHUX GyHKIIH. [ToxiqHa (yHKIIT KOMIUIEKCHOT 3MIHHOI.
["onomopdri GyHKIII.

9. Teopemu Posns, Jlarpanxka, Komri.

10. YmMoBu cramocti i MOHOTOHHOCTI (yHKIi onHiel 3miHHOI. Excrpemymu ¢(yHKIii
onHi€i 3MiHHOI. HeoOXxiHI Ta IOCTaTHI YMOBHU ICHYBaHHs eKCTpeMyMy. OIyKIICTh 1 TOYKU
HeperuHy. ACUMITOTH.

11. Tonsrra nudepentiiioanocti GyHKii Oarathox 3MiHHUX. Jndepenmian Ta yacTuHHI
noxigHi. Exkctpemym ¢yHKIii 6aratbox 3MiHHMX. HeoOXimHi Ta AOCTaTHI YMOBH iCHYBaHHS
EeKCTPEMYMY.

12. TlepBicHa Ta ii BractuBocti. HeBu3Hauenuii interpan. OCHOBHI METOAM 1HTETPYBaHHS.

13. Inrerpan Pimana mist ynkiii omgxiei 3minHOI. HeoOXximHi Ta J0CTaTHI yMOBH
1HTErpOBHOCTI PYHKIIIH 0/1HI€T 3MIHHOT. OCHOBHI METOIM OOYMCIICHHSI IHTErpaJliB. 3aCTOCYBaHHS
1HTerpaJia 10 pO3B’sI3yBaHHS T€OMETPUYHUX 3a/1a4 (3HAXO/KEHHS UIoL] Ta 00’ €MIB).

14. Tnterpanu Pimana aiig GyHKUINA ABOX Ta TPhOX 3MIHHUX (O3HAUEHHS, YMOBHU 1CHYBAaHHS
Ta 00YNCIICHHS).

15. TIoHATTSI KPUBOMIHIHHOTO 1HTErpana Jis (yHKINI JiiicHOT 3MIHHOI Ta IHTerpajia 1o
KpuBil U1 (QYHKIII KOMIUIEKCHOI 3MiHHOi. BiacTuBOCTI Ta OOYMCIEHHS KPUBOJIHIMHUX
1HTerpaiiB Ay (QyHKIIN AiiCHOT 3MIHHOI 1 1HTETpalliB MO KPUBIH KOMILJIEKCHOI 3MIHHOI.
Inrerpanbna popmyna Kouri.

16. Iloka3zHukoBa (yHKLISA IIACHOI 3MIHHOI Ta KOMIUIEKCHOI 3MIHHOi (O3HA4eHHS 1
BJIACTUBOCTI).

17. Jlorapudmivuaa GyHKITiS TIHCHOT Ta KOMIUIEKCHOT 3MiHHO1 (O3HAYEHHS Ta BIIACTUBOCTI).

18. TpuronomeTpuuyHi Ta o0OepHEHI TpUTOHOMETpHYHI (GYHKII JiCHOI 3MIHHOL
(o3HauUCHHS, BIACTHBOCTI). TPUrOHOMETPHUYHI Ta TinepOosiyHi QyHKIIT KOMIUIEKCHOT 3MIHHOI.

19. Yucnosi psau 3 MINCHUMH Ta KOMIUIGKCHUMHU unciaaMu. OCHOBHI TOHSTTSL.
['eomeTpuuHa nporpecis Ta rapMOHIUHUH psA. BracTuBocTi 301KHUX PAIiB.

20. O3Haku 301>)KHOCTI AOAATHUX YUCIOBUX Psi/iiB. AOCOIIOTHO 1 YMOBHO 301KH1 psAIM Ta iX
BJIACTHBOCTI. 3HAKO3MIiHHI psH, X 301KHICTE. Psy JleiOnima.

21. CreneHeBi psAay 3 NIMCHUMH Ta KOMIUIEKCHUMH WieHaMu. [HTepBan (Kpyr) Ta pamiyc
30ikHOCTI. Psiin Jlopana st yHKIIIH KOMIUIEKCHOT 3MIHHOT B OKOJI1 1301b0BaHUX OCOOTMBHX
TOYOK.

22. Po3BUHEHHS B CTENEHEBHM DPsii OCHOBHUX €JIEMEHTApHUX (PYHKIiH. 3acToCyBaHHS
CTETICHEBUX PSAAIB 10 HabmmxkeHnx oduunciens. @opmynu Eitnepa.

23. Jlumku, GopMmynau ajs oOUYMCIIEHb JIMINKIB B 130JbOBAHUX OCOOJMBHX TOUYKAX.
Teopemn Komi mpo cymy numkiB Ta iX 3acTOCyBaHHA HpU OOYHMCICHHI BHU3HAYEHHX



1HTeTpaliB.



Jughepenyianvni pienanns

Ex3amMeHoBaHi TOBMHHI BOJOIITH OCHOBHMMH TIOHATTSIMH TeEOpii 3BHYANHHHUX
nudepeHIiaIbHIX PIBHSIHB, 3HAHHSIMH YMOB ICHYBaHHS Ta €MHOCTI pOo3B’ 3Ky 3ama4ui Ko,
BJIACTUBOCTEH PO3B’S3KIB JIIHIMHUX PIBHSAHb Ta CUCTEM, YMIHHSIMH PO3B’sA3yBaTH 3BHUYAlHI
JudepeHIialibHl  PIBHSHHS MEPIIOro IMOPSAKY, IO I1HTErpYIOThCA B KBaJpaTypax,
HaWmpocTim AudepeHIliagbHl PIBHAHHS TEPIIOTO MOPSAKY, HE pPO3B’s3aHl BIAHOCHO
MOX1/THO1, 30KpeMa, piBHsIHH: Jlarpamka Ta Kiepo, niniitHi nudepeHirianbHi piBHSIHHS BUIIHX
NOPSAJKIB, 3/AaTHICTIO BHUPI3HATH 3-NIOMDK I1HIIMX NPUPOJHI, (I3MYHI, €EKOHOMIYHI Ta IH.
JWHAMIYHI SIBUIIA 1 MPOIECH, JJIsI MOJCIIOBaHHS SIKUX MOXYTh OyTH BHUKOPUCTaHI
nudepeHIiaibHl PIBHAHHSA, 3/IaTHICTIO PO3POOJISATH MOJEl TaKMX MPOIECiB, aHATI3YBaTH 1
TPaKTyBaTH PO3B’S30K.

1. OcHOBHI OHATTS Teopii AUPEPEHIIaTbHUX PIBHSIHD:
- TOHATTA JU(EPEeHIAIBHOTO PIBHSAHHA, 3BHYAWHOTO IU(EPEHIIATLHOTO PIBHAHHSA, WOTO
PO3B’sI3KY; IHTErpajgbHa KPHBa;
- MOPSAIOK AUEPEHITIaTLHOTO PIBHSIHHS;
- mudepeHIianbHI PIBHSHHS Ta MaTeMaTuyHe MozentoBaHHs. [Ipuknaan 3amay, K1 IPUBOISTH
10 nudepeHiiaibHUX PIBHSHB;
- 110JIe HANPSIMiB; 130KJIHHU.

2. YMOBH iCHYBaHHsI 1 €TUHOCTI po3B 53Ky 3a1aui Kol 1uig audepenuianbHOro piBHIHHS

NEepUIOTrO HOPSIAKY:

- 3araJlbHUd Ta YaCTUHHUM PO3B’SI3KM AMQepeHuiaIbHoro piBHAHHA. 3anaya Komri.
I'eomeTpuyHUil 3MICT TOYATKOBUX YMOB JJIsl [U(EPEHIIIAIBHUX PIBHSHB MEPIIOTO Ta IPYToro
MOPSAIKIB;

- TeopeMa ICHyBaHHS 1 €IUHOCTI po3B’s3Ky 3anadi Kouri mist HopMansHOTO Ir(epeHIiabHOTO
PIBHAHHSA 1-TO MOPSIAKY;

- IOHSATTS PO OCOOTUBUI PO3B’ 30K AU(PEPEHIIaTbHOTO PIBHSHHS;

3. ludepeHuianbHi piBHIHHS HEPUIOro MOPSIKY, sIKI IHTEIPYIOTHCS B KBajpaTypax:
- nudepeHIirianbHi piIBHSHHS 3 BITOKPEMIIOBAHUMHU 3MIHHUMU Ta 3BiHI 10 HUX;
- OJTHOPIJIHI Ta KBa310JHOPIAHI AU(EpeHITIaTbHI PIBHIHHS;
- MiH1AHI AUQepeHLianbHl pIBHIHHS; piBHIHHS bepHymi;
- mudepeHITiaibHI PIBHSHHS B TOBHUX qudepeHiianax. [HTerpyBabHAN MHOKHHK.

4. TudepeHmianbHi piBHSIHHS MEPIIOTO MOPSAKY, HE PO3B’A3aH1 BIAHOCHO MOX1THOI:
- OCHOBHI MOHATTS. Teopema npo iCHyBaHHs Ta €IHICTh po3B’ 3Ky 3anadi Ko,
- HaWmpocTin T qudepeHIiabHuX PIBHAHD MEPIIOTO MOPSIKY, HE PO3B’SI3aHUX BITHOCHO
ITOX1JTHOT,
- piBHsAHHS Jlarpanxa 1 Kiepo;
- 0co0JIMBI pO3B’A3KH, YMOBH iX iCHyBaHHA. JluckpuMiHaHTHA KpuBa. OOBiAHA.

5. InterpyBanHs qudepeHIiabHUX PIBHSIHb BUIIUX MOPSIKIB:
- OCHOBHI MOHSATTS: 3araJlbHUi BUIJISA JIU(EpPEHIaIbHOIO PIBHSHHA BHIIUX TOPSIKIB,
PO3B’SI30K, 3araJIbHAI, YACTHHHUAN PO3B’SI3KH; IOYaTKOBI YMOBH, 3aaa4da Ko,
- TeopeMa Ipo iCHYBaHHS 1 €IUHICTH pO3B 3Ky 3amadi Komri;
- IHTErpyBaHHS Ta 3HWKCHHSA MOPSAKY ACAKHX THIIB JU(epeHIiaTbHUX DPIBHSIHb BHUIIHMX
MOPSAKIB.

6. 3aranbpHa Teopis JiHIHHUX JUQepeHIiaTbHIX PIBHSIHD N-TO MOPAIKY:
- TeopeMa Ipo ICHYBaHHS Ta €JIMHICTh PO3B 3Ky 3aaaui Komii;
- JTiHIMHA 3aJIEKHICTh Ta HE3AJIEKHICTh CUCTeMHU (DYHKIIIH, BU3BHAYHUK BpOHCHKOT0 (BpOHCKIaH);
- PO3B’SI3KM JIIHIKHOTO OJJTHOPITHOTO PIBHSHHS, iX BIaCTUBOCTI;
- pyngameHnTanpHa cucTemMa po3B’s3KiB, 1i ICHYBaHHS;



- BJIACTUBICTh BPOHCKIaHA CUCTEMH PO3B’A3KIB JIIHIMHOTO OJHOPIIHOTO piBHSAHHSA. Teopema mpo
3arajgbHUIA PO3B’ 30K JIHIHHOTO OJHOPIAHOTO PIBHSHHS;
- hopmyna Octporpaacskoro-JliyBimis;

7. JliniitHi ogHOpPiAHI nudepeHIiiaibHI PIBHSHHS 31 CTATMMK Koe]illieHTaMHu:

- XapaKTEepUCTHUYHE PiBHIHHS;

- BUIJIS[] YaCTUHHUX PO3B’SA3KIB JIHIHHOTO OJHOPIAHOTO MU(EpPEHIIAIBHOTO DPIBHSHHS 31
CTAIMMHU Koe(illieHTaMM Yy BHIAJIKaX: a) ycl KOpPEHI XapaKTepUCTHYHOTO PIBHSHHS MPOCTI
niicHl; 0) cepel KOpEHIB XapaKTEpPUCTUYHOTO PIBHSHHS € KOMIUIEKCHO-CIIPSDKEHI; B)
XapaKTePUCTUYHE PIBHSHHS Ma€ KpaTHI KOPEHI;

- 3arajpbHUl PO3B’S30K JIHIHHOTO OAHOPIAHOTO AMQEPEHIIaTHLHOTO PIBHSHHA 31 CTaIHMH
KoedilieHTaMu.

8. JliHiitHI HeOAHOPIAHI T EpEeHITIATBbHI PIBHSAHHS 31 CTATMMH Koe]illieHTaMHu:

- CTPYKTYpa 3arajJbHOro po3B’sA3KY JiHIHHOTO HEOJHOPIAHOTO PIBHSHHS;

- METOJI Bapiallii JOBUIbHUX CTAJINX;

- TiH1MHE PIBHSAHHS 31 ClIeliaIbHOO (Y BUTJISIAL KBA31MOJ1HOMA) MPAaBOK0 YaCTUHOO. BiykanHs
YaCTUHHOTO PO3B’SI3Ky METOJOM HEBHU3HAUYCHHMX KOE(IIE€HTIB (HEPE30HAHCHUH Ta
PE30HAHCHHI BHUITAIKH);

- MaTeMaTHUYHI MOJIeJIi Ha OCHOBI JIHIWHUX AUQEPEHITIATLHUX PIBHIHD PYTOro MOPSIKY.
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