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1. [MTosicHIOBAJIbLHA 3aIIUCKA

MeTo10 KOMIUIEKCHOTO €K3aMEeHY 3 BUII01 MAaTEMAaTUKH € MepeBipKa piBHS chopMoBa-
HOCTI 3arajibHOT MaTeMaTUYHOI KyJIbTYpU BUITYCKHHUKIB Ta (JAaKTUYHHUX 3HAHb, yMiHb 1 HABU-
YOK 3 ()yHJIaMEHTAJbHUX PO3JUTIB MAaTEMATHKH, K1 HEOOX1JIHI ITPU IpOodeCIiHIN TIAIBbHOCTI
B rayty3ax BUPOOHHUIITBA Ta Oi3HECY, HAaBYaHHI MaTEMAaTHKHU B 3arajJbHOOCBITHIX HaBUaJIbHUX
3aKJIajiax, a TakoX € 0a30BUMU ISl YCHIIIHOTO MTPOJOBKEHHSI HABYaHHS B MaricTparypi.

[Iporpama KOMIUIEKCHOTO €K3aMeHY 3 BUIOI MaTeMaTuku (naii — [Iporpama) € Hop-
MaTUBHUM JOKyMeHTOM KHiBCBKOro cTOMM4HOro yHiBepcurery iMeHi bopuca ['piHueHka,
KU po3pobiieHo kadeIporo MaTeMaTHKH 1 (D13UKH Y BiIMTOBITHOCTI 3 OCBITHBOIO MMPOTPAMOI0
Ta HaBYAJbHUM IJIAHOM ITATOTOBKM OakaaBpiB criemiaibHOCcTi 111 «Marematukay.

[Tporpama MICTUTh OCHOBHI IUTaHHS 3 KypCiB JIIHIMHOI anreopu, BUIIOI anreOpu Ta
Teopii unces; aHATITHYHOT, KOHCTPYKTHUBHOI Ta AU(epeHIiaabHOi TeOMeTpii; MATEMaTUYHOTO
Ta KOMIUICKCHOTO aHali3y; AuQepeHIliaIbHuX PiBHAHB. Y MporpamMi BOHM 00’€qHaHI B 4O-
TUPH po3auu: «Anredpa», «['eomerpisny», «MaremMatnunuil aHani3z», «ludepenuianbHi pis-
HSTHHS».

[Tin yac ek3amMeHy CTYJEHT MTOBUHEH MMOKA3aTH 3arajibHe PO3YMIHHS BiJIOBIIHOI Ma-
TEMaTUYHOI TeOpii, IEMOHCTPYBATH CBIJIOME BOJIOJIHHS MaTEMAaTUYHUMHU TOHATTAMH, PO3Y-
MIHHSI B32€MO3B'SI3KIB 1 OpPraHIYHOI €HOCTI MOHATh, (PAKTIB, YMIHHS JOKA30BO apryMEHTY-
BaTH, HABOAWTH MPUKIIA]IN 1 KOHTPIIPUKIIAIU, LUTFOCTpallii, 3AaTHICTh 3aCTOCYBATU TEOPETUYHI1
3HAaHHS 10 PO3B’SI3YBaHHA 3aj1ay, BOJOJIHHS CTAaHAAPTHUMHU METOJIaMH, MPUAOMaMHU, aJro-
pUTMaMH, a TAKOK CIIPOMOXKHICTh IHTETpyBaTH, CUCTEMATU3yBaTH U y3araibHIOBAaTH 1H(OP-
Mallito, BUOy1yBaTH IUTICHY, TOBHY 1 JIOTTYHY BIJNOBIIb.

OpientoBHUl o0csT iHPOpMAITii 3 KOXKHOTO TUTaHHS IaHOT MPOTPaMU, SIKOK MOBUHEH
BOJIOZITH CTYJEHT, BUBHAYAETHCS METOJWYHUMU BKa3iBKaMHU, SIKi po3po0JIsie 1 3aTBEPIKYeE
kadeapa KOMI IOTEPHUX HAYK 1 MATEMAaTHKH.

3a pilmeHHsIM eK3aMEeHaIliHOT KOMICii Ha eK3aMEeHI ITiJT Yac MiArOTOBKH JI0 BiIMOBIII
CTyJIEHTaM MOXe OyTH JJ03BOJICHO KOPUCTYBATHCS MMiIPYYHUKAMU Ta HABYATHHUMHU MMOCIOHH-
KaMU, BKa3aHUMH B TIPOTPAMI.

2. MeTroauka npoBe/ieHHs i OLIIHIOBAHHSI Pe3yJIbTATIB KOMILIEKCHOTO eK3aMeHy
3 BUILIOI MATEMATHKH

KoMruiekcHu#i ek3aMeH 3 MaTeMaTHKH MPOBOJAMTHCS B KOMOIHOBaHIM (opMi: TecTy-
BaHHS B CHCTEMIi €-HaBUaHHs YHIBEPCUTETY, repedyBaroyuu Mpu I[bOMY Oe3MMocepeIHbO Ha
3B'I3KY 13 UJ€HaMH KOMIcCli, Ta ycHa cmiBbecija.

[TpoBoaUTHCS KOMOIHOBAaHUH ICIIUT B PEKUMI OHJIAlH 3 BUKOpUcTaHHIM Google Meet.
Yac BUKOHaHHS TECTOBOT'O 3aBJJaHHSI — YOTHPH aKaJeMIYHi TOJIUHH.

KoMmnekcHe TecTOBE 3aBIaHHS MICTUTD 5 CKIAJI0BHX.

[Tepmia cknagoBa nepeBipsie€ 3HaHHA OCHOBHUX (DakTiB Teopii ogHOTO 3 po3autiB [1po-
rpamu. «Anredpay, «['eomerpis», «MatemaTnunuil aHaniz», «udepeHmiansHi piBHIHHIY,
3JaTHICTB IX ONEPATUBHO BiATBOPIOBATH, CUCTEMAaTU3yBaTH i y3araJibHIOBATH, HABOJAUTH OK-
peMi BJacHI MPUKIAAA Ha MiATBEP/KEHHS BUKJIQJCHUX TYMOK. 3aBJaHHA TMependayae BijK-
PUTY BIANOBIJb 3 HACTYIHUM i1 3aXHCTOM y (popmaTi yCHOT criBOECiaH.

[HIIII YOTUPU CKIIAJ0BI MEPEBIPAIOTH 3AaTHICTh 3aCTOCYBATH TEOPETUYHI 3HAHHS 10
PO3B’A3yBaHHS 33/1a4 KOXKHOTO 13 YOTHPHOX PO3ALUIIB MPOTPaMH, BOJIOMIHHS CTaHAAPTHUMHU
METOJaMH, TPUHOMAMH, aITOPUTMAMH.

Jlo yBaru GepyThCsi yMiHHS TPaMOTHO BHCJIOBIIIOBATH TIYMKY, apTyMEHTYBATH JIOT14H1
KPOKH 1 BUKOPUCTOBYBATHU BiJTMOBITHY CUMBOJIIKY.



3. Kpurepii oniHioBaHHsI HABYAJbHUX JO0CATHEHb CTY/I€HTIB

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

37-40 6aniB — moBHE 1 mpaBuIbHE (HOPMYITIOBAHHS BCIX TEOPETUYHHUX (PaKTiB — O3HAUCHB,
TEOpeM, HACIIIKIB 3 HUX TOIIO, TOBHE 1 TpaBUJIbHE OOTPYHTYBAHHS OCHOBHHX
¢dakTiB, UTIOCTpaIlis TEOPETUIHOTO MaTepialy BIAAlO MiJiOpaHUMH MPHUKIIA-
JIaMH, BIJITOB1Ab ITOBHA, IIIJIICHA, JIOT1YHA.

33-36 6aJiiB — MOBHE 1 MPaBUIILHE (POPMYITFOBAHHS BCIX TEOPETUUHHX TIOJIOKEHb — O3HAYCHb, Te-
OpeM, HaCIIJIKIB 3 HUX TOIIO, JTOBEJCHHS OCHOBHUX (DaKkTiB 3 HE3HAUHUMH JIOT1Y-
HUMHU IIPOTajlMHAMU B OOTPYHTYBAHHSIX 200 HE3HAYHUMH TEXHIYHUMH TTOMUJIKAMH;

29-32 6aJtiB — MOBHE 1 MpaBUIIbHE (POPMYITIOBAHHS BCIX TEOPETUIHHX MOJI0OKEHb — 03HAYCHb,
TEeOpeM, HACJIIJIKiB 3 HUX TOIIIO;

25-28 6aJiiB — npaBUIbHE, ajie, MOXKJIMBO, HEMOBHE ()OPMYJIIOBAaHHS BCIX OCHOBHHX TEOpe-
TUYHUX TTOJIOKCHDb — 03HAYCHB, TEOPEM, HACITIJIKIB 3 HUX TOIIO;

21-24 6aniB — popmynrOBaHHSI OCHOBHUX TEOPETUYHHX (PAKTIB, 13 MOXKIIUBUMH HE3HAYHUMHU
MOMIJIKAMH 200 HEJI0JIIKaMH,

0-20 6ajiB — BiaNOBIAL HeNpaBUIbHA (HE3HAHHS OCHOBHHMX (DyHJaMEHTAJIbHHUX IOJI0KEHb,
ICTOTHI TOMMJIKHM B O3HAYEHHSIX, JOPMYJIOBAaHHAX Ta TIOBEACHHIX TEOPEM, 1H-
X OOIPYHTYBaHHAX) a00 BiJICYTHSI.

CraanoBi NeNe2—5 (3agaua). MakcumanbHa KUTBKICTH OanmiB 3a 3amauy — 15.
Po3B’a3aHHs 3aa4l nependavae TpU BITHOCHO 3aBEPUICH] €TaIu, KOXKEH 13 SKUX OLIHIOETHCS
B 5 (3a mpaBwiIbHY BiANmoBias) a00 0 (3a HEMpaBUIIbHY BIJIOBIIb YH ii BIJICYTHICTH) OaiiB.
BukopucTtanHs npu OLiHIOBaHHI «4aCTKOBOTO 0ay» J1a€ MOXJIMBICTh BPAXOBYBATH HETTOBHE
a00 4acTKOBO MpaBUJIbHE PO3B’A3aHHS 3a/aul.

IIkana ouiHIOBAaHHSI HABYAJLHHUX JI0CATHEHb CTY/E€HTIB

Ouinka 3a | PeifTuHrosa
€T00AJILHOIO OlliHKa Kpurepii
LIKAJI010
90— 100 A Bigminno — Bi.I[MiHHI/II\/'I piBeHb 3HaHb (YMiHb) B MexKax 000B’s13-
KOBOT'O MaTepially 3 MOKJIMBUMH HE3HAYHUMH HEJTOTIKaMH.
82— 89 B Jyxe n1o0pe — 10CTaTHBO {31/1001(1/1171 piBeHb 3HaHb (YMiHb) B Me-
’Kax 000B’SI3KOBOr0 MaTepiany 0e3 CyTTeBUX (rpyOHX) MOMUIIOK.
Jobpe — B 1iimomMy 100puii piBeHb 3HaHb (YMiHb) 3 HE3HAYHOIO Ki-
75-81 C JBKICTIO TIOMHJIOK
3agoBinibHO — TOCEpeIHIN piBEHb 3HaHb (YMiHb) 13 3HAYHOIO Ki-
69_ 74 D JILKiCT}Q HCI[OJ'I.iKiB, ,Z[OC”'FaTHiI\/'I JUISL TIOJAJIBIIIOTO HAaBYaHHS a00
npodeciiHOT AISTBHOCTI.
JlocTaTHBO — MiHIMAJIBHO MOKJIMBUI T0MYCTUMUN pIBEHb 3HAHb
60 — 68 E (yminb).
1_59 EX He3anoBisibHO — HE3a10BUIbHUI piBEHb 3HAHB.




4. 3micToBa yacTHHA NMPOrpamMmu

Anzeopa
Ex3ameHOBaHI MOBHMHHI BOJIOJITH TEOPETHKO-MHOXUHHOIO 1 JIOTIYHOIO CHUMBOIIIKOIO,
OCHOBHUMH MOHATTSAMM anreOpu 1 Teopii uncen (anredpaiuHa onepaiiisi, rpymna, KUibIle, MoJie,
BEKTOPHUI TIPOCTIp, JiHIHHA 3aJIeKHICTh 1 HE3AJICKHICTh, JIHINHHI OllepaTOpH, MaTPHIIi 1 BU-
3HaYHUKHU, POCT1 YUCIIA, TOIIBHICTh, KOHIPYEHTHICTh, MHOTOWICHH ), MATU YITKE YSBJICHHS
IIPO OCHOBHI YHCJIOB1 CUCTEMH 1 iX OyJ10BY, BOJIOJIITH HABUUKAMH PO3B’A3yBaHHS CUCTEM JIi-
HIMHUX PIBHSIHB, 3HaTU OCHOBHI apu(PMETHYHI 3aCTOCYBAHHS TEOPii KOHTPYEHIIIH.

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

2. I'pyru, ipuKIIaiu TPYTI, HAMIIPOCTII BIACTUBOCTI TPyl [liArpynm: 03HaYeHHS 1 KpUTEpiit.

3. Kinbre, miakinabpiie: o3Ha4eHHS 1 KpUTEPii, HAUIIPOCTIII BJIACTUBOCTI.

4. Tlone, mianose. HaimpocTiii BIaCTUBOCTI MOJIS.

5. [lone xommiiekcHUX yucen. AnreOpaidyHa Ta TPUTOHOMETpUYHA (POPMHU KOMILIEKC-
HOTO YHCIIA.

6. Cuctemu JiHIHHUX piBHSAHb. KpuTepiii CyMiCHOCTI 1 BU3HAYEHOCT1 CUCTEMU JIHIHHUX
piBHsIHB. PO3B’s13yBaHHsI CUCTEM JIIHIMHUX PIBHSIHb METOI0M MOCIIAOBHOIO BUKIIFOUEHHS He-
BIJIOMUX.

7. ApudmeTnaHuii N-BUMIpHHUI BEKTOpHUHN TIpocTip. JliHiiiHA 3a]eXHICTD 1 JTiHilHA He-
3aJIeKHICTh CUCTEMH BEKTOpIB. PaHr 1 6a3uc cucreMu BEKTOPIB.

8. IcHyBaHHS HEHYJIbOBUX PO3B’A3KIB CUCTEMH JIHIHHUX OAHOPIAHUX PiBHSAHB. DyH/a-
MEHTaJIbHa CHCTEMa PO3B’S3KIB CHCTEMHU JIIHIHHUX OJHOPIIHUX PIBHSAHB, il MOOYyIOBA.

9. OGepuena matpulid. Po3B’s13yBaHHsI CUCTEMU JIHIWHUX PIBHSHb MAaTPUYHUM CIIOCO-
oom. ®opmynu Kpamepa.

10. BextopHi pocTopu, mianpocTopu. baszuc i po3MipHICTh CKIHUEHHOBUMIPHOTO BEK-
TOPHOTO MIPOCTOPY.

11. Jliniitai oneparopu. Matpuiis jniHiiiHOro oneparopa. BiacHi 3HaueHHs 1 BjacHi Be-
KTopHu. Teopema mpo 3B’SI30K XapaKTEPUCTUUHUX YUCEN 1 BIACHUX 3HAYEHb JIIHIHHOTO Ofle-
paTopa. 3BeJIeHHSI MaTpPHIIi JI0 J11IarOHAILHOTO BUTIISTY.

12. Teopema nipo gineHHs 3 octadero B kbl mimux gucen. HCJ[ 1 HCK nBox uucen i
3B’s130K Mk HUMU. Anroput™m EBkiiza.

13. IIpocti ymncna. HeckiHUeHICTh MHOXHHHU TPOCTUX uucen. KaHOHIUHMN pO3KIaja
CKJIQJICHOTO YMCIIa y BUTISII JOOYTKY MPOCTUX YKCEN Ta €UHICTh TaKoro poskiany. Kano-
HIYHUH 3aKC Ta 3aCTOCYBaHHS Takoro 3amucy 10 3Haxokenns HCJ 1 HCK uucen.

14. O3HayeHHs 1 OCHOBHI BJIACTHBOCTI KOHTPYEHTHOCTI I1uX yucen. [loBHa 1 3BeieHa
cucTema JIMIIKIB, ix BiractuBocTi. Teopemu Eitnepa 1 depma.

15. JliniliH1 KOHTpYy€eHIi{ 3 OTHUM HEBIJOMUM, TEOpEMa PO YHUCI0 po3B’s3KiB. Criocodu
PO3B’s13yBaHHA JIHIHHUX KOHTPYEHLIH.

16. Muorounenu Haja nmoneMm. Teopema npo ginenns 3 ocraueto. HCJ[ nBox mHOTOUIIE-
HiB. Anroput™m EBkiiza.

17. OcHoBHa Teopema anreOpu Ta HACTIAKH 3 Hel.

18. MHorownenu 3 aiicHuMu KoedinieHTaMu. CHpsDKEHICTh YSIBHUX KOPEHIB TaKHX
MHOTOWIEHIB. He3BiHI HaI mojieM MINCHUX YHCell MHOTOWIECHU Ta KAaHOHIYHUN PO3KIIAJ
MHOT'OYJIEHIB HaJ ITOJIEM IIHCHUX YHCEIL.

19. MHuorouseHu Haj moJieM paiioHanbHuX yucedn. [ 1 pamioHanbHl KOpeH1 MHOTOY-
neHa 3 mimMu koedimiearamu. He3BiaH1 HaJl TToJIeM pairioHaTbHUX YHUCET MHOTOUWICHH.



T'eomempin

Ex3ameHOBaHI MOBMHHI BOJIOITH METOJAAMU aHAJTITHYHOI TeoMeTpii, OyTH o3HanoMIIe-
HUMH SIK 3 TPYIOBOIO, TaK 1 3 CTPYKTYPHOIO TOYKOIO 30pYy Ha T€OMETPII0, 3 CydacCHUM aKcioma-
TUYHUM METOJIOM, OCHOBHUMHM (hakTamu reomerpii JIo6aueBChbKOro, MPOEKTUBHOI TeOMeTplii,
MaTH 3arajibHi ySBJIEHHS PO pi3H1 HEEBKJIII0B1 F€OMETpii, BUKOPUCTOBYBATH 3HAHHS TOIOJIOTIT
MIpHU O3HAYCHHI JIHIH 1 TOBEPXOHb, BMITH 3aCTOCOBYBATH TEOPETHYHI 3HAHHS Ha MPAKTHUII, 30K-
pema, 10 TOBEJICHHS TeopeM 1 po3B’s3yBaHHs 3a1a4. Lle o3Havae, 1110 Tpy BiIMOBIII CTYACHTH
MOBUHHI MPOJIEMOHCTPYBATH JTOCTATHHO MIMPOKUHA Ta CHCTEMHH TIOTIISIT Ha TEOMETPIIO.

1. Pi3Hi BUIM cHUCTeM KOOpAMHAT Ha IUIOLIMHI. ['eOMeTpUYHUIN 3MiCT KOOPAMHAT TOUKH.
Teopist npsIMUX Ha TUIONIMHI (B aHATITHYHOMY BUKJIAT).

2. Eninc, rinep6ona, napabosna, iXx KaHOHIYH1 piBHSHHS 1 BiactuBocTi. Kiacudikarris anre-
OpaiyHUX KPUBUX 2-TO MOPSAKY Ha €BKIIIIOBIM TUIOIIHHI.

3. Teopis mpsimux y npoctopi. Kyt Mix npsmMumu (B aHAITUYHOMY BUKJIAI1).

4.Teopis mnomuH y npoctopi. Kyt Mk mmomunamu. Binctans BiJl TOUKH 10 TUIOIIMHH (B
AQHAJTITHIHOMY BHKJIQJI).

5. BzaemHe po3MmilieHHsI JBOX TUIONIMH, MPSIMOI 1 ITOLMHH Ta IBOX NPSMUX Y MPOCTOpi (B
AQHAJITUYHOMY BHUKJIaI1).

6. EnemenTH BEeKTOpHOI anredpu B TPUBUMIPHOMY €BKJI110BOMY IpocTopi. CKanspHUil, Be-
KTOpHUH 1 MilIaHUNA TOOYTKH BEKTOPIB, 1X BIACTUBOCTI 1 3aCTOCYBaHHS.

7. IloBepxHi o0epTranns. L{nniaapuyHi Ta KOHIYHI TOBEPXHI (B aHATITHYHOMY BHKJIAI1).

8. Enincoin, rinep6omoinu 1 mapaboioiny (B aHATITHYHOMY BHKJIAI).

9. I'pyna pyxiB MIOMMHHA, X aHATITUIHUN 3amuc 1 kiaacudikanis. OCHOBHI miArpymnu. 3a-
CTOCYBaHHS PyXiB JI0 PO3B’sI3yBaHHS 3a7ad.

10. I'pyna meperBopeHs MOAIOHOCTI MiomuHM 1 11 miarpynu. [lomi6HicTs diryp. 3acTocy-
BaHHSI IEPETBOPEHD MOAIOHOCTI /10 PO3B’I3yBaHHS 3aj1ay.

11. TIpoekTuBHI KOOPAMHATH TOYKHU 1 NPsAMOi. [IpOeKTHBHI EPETBOPEHHSI MPOCTOPY.

12. OcHOBHI TeOpeMu MPOEKTUBHOI reoMeTpii: Jle3apra, mpo rapMOHiYHI BIACTUBOCTI YOTH-
puBepiMHHMKa, [Tackans ta bpianmiona, ix 3acTocyBaHHs 10 pO3B’s3yBaHHS 337a4 Ha OOy IOBY.

13. Akcioma mapasnenbHOCTI 1 TiontHa JlobaueBchkoro. B3aemHue po3MminieHHS MPsSMUX Ha
wionuHi JlobadeBchkoro. BmactuBocTi mapanenbHuX 1 po30ikHNX npsMux. HecynepeunnBicTh
CUCTEMH aKkcioM rromuHu JIo6aueBChKOTO.

14. Ornsapn Teopii BUMiproBaHHs (IOBKWH BiAPI3KiB, IO MHOTOKYTHHKIB, 00’ €MiB MHOTO-
TPAaHHHUKIB).

15. I'magxi kpusi. [Ipupoana napamerpusauis jinii. KpuBruna kpuBoi.

16. Ckpyrt kpuBoi. Tpurpanuuk dpene.

17. I'magxi noBepxHi B €BKJI10BOMY mpocTtopi. [lepia kBagpaTuuna ¢popMa noBepxHi Ta ii
3acTocyBaHHs. [IOHATTS Mpo BHYTPIIIHIO T€OMETPIIO MOBEPXHI.

18. Tomonoriune nepeTBopeHHs. EiiepoBa xapakTeprucTUKa 3aMKHEHUX TIOBEPXOHb. Teo-
pema Elinepa yist MHOTOTpaHHUKIB.

Mamemamuunuit ananis

Ex3ameHOBaHi MOBHHHI BOJIOAITH OCHOBHUMH TOHSTTSIMA MaTEMaTUYHOTO aHATi3y (pyH-
KI1i51, TOCIT1IOBHICTB, PSIJT, TPAHUIIS, HETIEPEPBHICTh, MOX1/1HA, IHTETPal); MaTH YSBJICHHS PO Me-
TPUYHUIA TIPOCTIP Ta OCHOBHI efleMeHTapH1 (PYyHKIIT J1HCHOT i KOMIUIEKCHOT 3MIHHOT; BOJIOAITH
HaBUYKaMU OOYMCIIEHHS TPaHUIIb, OXiTHHUX, IHTErpaiB; 3HATH 3aCTOCYBaHHS qudepeHIiiaib-
HOT'O Ta IHTETPAIbHOTO YUCIIEHHS A0 PO3B'S3yBaHHs MPAKTHYHHX 3a/a4.

1.YucnoBi MHOXKUHH. Mexi, TOUHI MeX1 YMCIOBOI MHOXMHU. MHOXHHU HaTypalbHUX
(N), winux (Z), pamionansaux (Q) Ta aificaux (R) yucen, X BIACTHBOCTI.

2. IMonsaTTs yricmoBoi mocaigoBHOCTI. ['panuiis mocmigoBHOCTI. OCHOBHI BJIaCTUBOCTI Tpa-
HUllb. ['panuirst oOMekeHO0i MOHOTOHHOI MTOCIIIOBHOCTI. YwucIo e.



3. lonsarra pynkuii oaniei 3minHOi. ['panuns ¢yskii B Touri. BrnactusocTti rpanuip. Je-
SIKi BQYKJIMB1 TPAHMIII.

4. Tlonartsa yHkii 6araTbox 3MIHHUX (Ha TPHUKIaAi QYHKIIT ABOX 3MiHHUX). [ paHuIs
¢byskii B Touri. [loBTOpHI rpaHwiIi.

5. HenepepsHicTh y Touli GyHKIIN AiHICHOT 3MiHHOI. BiacTuBocTi HenepepBHUX (PYHKIIIH.
BnactuBocTi QyHKIII#, HETIEpEepPBHUX Ha BIAPI3KY.

6. HenepepBHicTh QyHKIH KUTBKOX 3MIHHUX Ta (DYHKIII KOMIUIEKCHOI 3MiHHOI. BiacTu-
BOCTI (DYHKIIIH, HEIEPEPBHUX Ha OOMEXEHIM 3aMKHEHIH MHOXKHHI.

7. IousatTs nmoxinHoi it GyHKIiN oaHiel 3MiHHO1. Ju(epeHniioBHICTs QPyHKIIII B TOYII],
HeoOX1H1 Ta gJocTaTHi ymMoBU audepenuiiioBHocTi. [IpaBuna nudepeniitoBanss.

8. IloximHi ocHOBHMX eneMeHTapHUX GyHKIIH. [ToxiqHa GyHKIIT KOMIUIEKCHOT 3MIiHHOI.
["onomopdHi GyHKIIII.

9. Teopemu Poss, Jlarpanxka, Komri.

10. YMoBH cTanocTi i MOHOTOHHOCTI QYHKII# oaHiel 3MiHHOI. EkcTpemymu GyHKIIH of-
Hi€el 3MiHHOI. HeoOXiHI Ta J0ocTaTHI YMOBHU iCHYBaHHS eKcTpeMyMy. OMyKIIiCTh 1 TOUKH TIepe-
TUHY. ACUMITOTH.

11. TonsaTrs mudepenttiioBanocTi PpyHKIi 6aratbox 3MiHHKX. JludepeHiian Ta YacTHHHI TOXi-
nHi. EketpemyMm yHKiiin Oararsox 3MiHAENX. HeoOXimHI Ta 10CTaTHI yMOBH ICHYBaHHS €KCTPEMYMY.

12. TlepBicHa Ta ii BiactuBocTi. HeBu3Hauenuit interpan. OCHOBHI METOM IHTETPYBAHHS.

13. Inrerpan Pimana ms GyHkIii ogaiel 3MinHO1. HeoOXiIHI Ta 1OCTaTHI YMOBH 1HTETPO-
BHOCTI YHKII1# ofHi€Tl 3MiHHOI. OCHOBHI METOM OOUKCIIEHHS 1HTErpatiB. 3aCTOCYBaHHS 1HTET-
paja 10 po3B’si3yBaHHs T€OMETPUYHUX 3a]1a4 (3HAXOJKEHHS IUIOII Ta 00’ €MIB).

14. Interpanu Pimana ayist pyHKIi# ABOX Ta TPhOX 3MIHHMX (O3HAYEHHS, YMOBU 1CHYBaHHS
Ta 0OYMCIICHHS).

15. TIoHATTSI KPUBOMIHIHHOTO iHTErpana Jis (yHKINI AilicHOI 3MIHHOI Ta IHTerpajia 1o
KpHUBIiH U1l QYHKINT KOMIUIEKCHOT 3MiHHOI. BiracTBOCTI Ta 00UMCIICeHHS KpUBOJIIHIMHKUX 1H-
TerpaiB A PyHKIINA M1ACHOT 3MIHHOT 1 IHTErpalliB MO KPUBIHA KOMILTIEKCHOT 3MiHHOi. [HTer-
panbsHa hopmyna Komri.

16. TTokazuukoBa (pyHKIIisI 1IHACHOT 3MIHHOT Ta KOMIUIEKCHOT 3MIHHOI (O3HAYEHHS 1 BJIACTUBOCT1).

17. Jlorapudmiuna QyHKIIiS AiHCHOT Ta KOMITJIEKCHOT 3MIHHOT (O3HAYEHHS Ta BIIACTUBOCTI ).

18. TpuronomerpuyHi Ta oOepHEHI TpUroHOMeTpuyHi (yHKIIi MiliCHOT 3MIHHOI (03Ha-
YeHHS, BIaCTUBOCTI). TpUroHOMeTpHUYH1 Ta rinepooaiyHi PYHKIIT KOMIUIEKCHOT 3MIHHO].

19. Yucnosi paau 3 AIMCHUMU Ta KOMIUIEKCHUMHU yuciaMu. OCHOBHI MOHATTS. [ eomeTpu-
YHA TIPOTrpecis Ta TaApMOHIYHUHN psa. BracTuBOCTI 301KHUX PSJIIB.

20. O3naku 301’KHOCTI TOAATHUX YUCIOBHX PSAIiB. AOCOTIOTHO 1 YMOBHO 301KHI PN Ta iX
BJIACTUBOCTI. 3HAKO3MIHHI PsAH, X 301kHICTE. Py JIeibOnina.

21. CreneHeBi paay 3 NIMCHUMH Ta KOMIUIEKCHIMH WieHaMH. [HTepBan (Kpyr) Ta pajiyc
30ixkHOCTI. Psiu JIopana aiist pyHKII#M KOMIUIEKCHOT 3MIHHOT B OKOJT1 130JIbOBAHUX OCOOJIMBUX
TOYOK.

22. Po3BUHEHHS B CTETICHEBUH PsII OCHOBHUX €JIeMEHTapHUX (DYHKIII. 3aCTOCYBaHHS CTE-
NIEHEBUX PAIIB 10 HabmmkeHnX oduuciens. @opmynu Eitnepa.

23. JIumku, Gopmysu aisi 00YMCIIEHb JUIIKIB B 130JIbOBAaHUX 0COOMUBUX TOUYKax. Teo-
pemu Kot mpo cymy JHUIIKIB Ta X 3aCTOCYBaHHS IPU OOYMCIICHHI BU3HAYEHUX IHTETPaIiB.



Jughepenyianvni pienanns

Ex3aMeHoBaHI MOBUHHI BOJIOJIITH OCHOBHUMH HOHSATTSIMH TE€OPii 3BUYaHUX U(EpeH-
[[IaJbHUX PIBHSIHB, 3HAHHSIMHU YMOB ICHYBaHHS Ta €MHOCTI po3B’ 3Ky 3anaui Komri, Bmactu-
BOCTEl PO3B’A3KIB JIHIHHUX PIBHAHB Ta CUCTEM, YMIHHSMH PO3B’sI3yBaTH 3BUYaliHi nudepe-
HI1aJbH1 PIBHAHHS MEPIIOrO MOPSAIKY, IO IHTEIPYIOTHCSA B KBAaAPATypax, HAUMIPOCTIIII M-
depeHItianbHi piBHSIHHS IEPIIOTo MOPSAKY, HE pO3B’s3aHi BIIHOCHO MOX1IHO1, 30KpeMa, PiB-
HsHHs Jlarpamka Ta Knepo, niHiiHI AudepeHItiaabHi piBHIHHS BHIIUX MOPSAKIB, 3AaTHICTIO
BUPIZHATH 3-TIOMIXK 1HIIUX NPUPOJHI, (13MUHI, EKOHOMIYHI Ta 1H. JUHAMIYHI SIBUIIA 1 IIPO-
LIECH, JJI1 MOJEIIIOBAaHHS AKUX MOXYTh OyTH BUKOPHUCTaHI AU(epeHLiaabHl PIBHIHHS, 31aT-
HICTIO pO3pOOJIATH MOJIEJl TAKKX MPOIIECiB, aHAII3yBaTH 1 TPAKTYBaTH PO3B’SA30K.

1. OcHOBHI OHATTS Teopii TUEPEHIIATEHUX PIBHIHD:
- TOHATTA JU(EPEeHIIANIBHOTO PIBHSAHHA, 3BUYAWHOTO IU(EPEHIIATBHOTO PIBHSHHSA, HOTO
PO3B’SI3Ky; IHTErpajbHa KPUBA;
- IOPSIIOK AU(EPEHIIaTbHOTO PIBHSIHHS,
- nuQepeHIlianbHi piBHAHHS Ta MaTeMaTHuHe MozentoBaHHs. [Ipuknanu 3aaay, ki NPUBOJATH
10 nudepeHIiabHUX PIBHIHB;
- 110JIe HANPSIMiB; 130KJIHHU.

2. YMOBH iCHYBaHHSI 1 €TMHOCTI po3B 53Ky 3ana4i Kol muist audepeniianbHoro piBHAHHS
MEPIIOTO MOPSIAKY:
- 3araJIbHUM Ta YaCTUHHUN PO3B’SI3KU qudepeHIianbHoro piBHIHHA. 3anada Komri. ['eomeTpuannii
3MICT TOYaTKOBUX YMOB JUTA Au(epeHITiaTbHUX PIBHIHB MEPILIOTO Ta IPYroro MOPSIIKiB;
- TeopeMa ICHyBaHHS 1 €UHOCTI po3B’s3Ky 3anadi Kouri mist HopManpHOTO IH(epeHIabHOTO
piBHSHHS 1-TO MOPAIKY;
- IIOHATTS PO OCOOJMBUN PO3B’A30K AUPEPEHIIATLHOTO PIBHSIHHS;

3. HudepeHuianbHi piIBHSIHHS MEPILIOTo MOPSIKY, K1 IHTETPYIOThCS B KBaApaTypax:
- nudepeHirianbHi pIBHSHHS 3 BITOKPEMIIOBAHUMHU 3MIHHUMU Ta 3BiHI 0 HUX;
- OJTHOPIJIHI Ta KBa310JHOPIAHI TU(EpeHITIaNbHI PIBHIHHS;
- MiHIAHI AudepeHiaabHi piBHIHHS; piBHIHHS bepHymi;
- mudepeHITiaibHI PIBHSHHSA B TOBHUX MudepeHiianax. [HTerpyBaibHA MHOKHHK.

4. IndepeHmianbHi piBHIHHS MEPIIOTO TOPSAKY, HE pO3B’sA3aHi BITHOCHO MOXI1THOT:
- OCHOBHI MOHATTS. Teopema mpo iCHyBaHHS Ta €HICTh pO3B 3Ky 3aaadi Komri,
- HaUMPOCTIILI TUMHX AM(EPEHIIIATBHUX PIBHSHB IEPIIOTO HOPSIKY, HE PO3B SI3aHUX BIJTHOCHO MOX1/THOT;
- piBHsAHHS Jlarpanxa 1 Kiepo;
- 0coOJIMBI pO3B’A3KH, YMOBH iX iCHyBaHH4. JluckpuMiHaHTHA KpuBa. OOBiAHA.

5. InuterpyBanHs qudepeHLiaTbHUX PIBHSIHDb BUILUX MOPSIIKIB:
- OCHOBHI MOHSATTS: 3arajJlbHUid BUIJISA JAUQPEPEHLIaTbHOrO PIBHSIHHS BUIIMX MOPSJIKIB;
PO3B’SI30K, 3araJIbHAI, YACTUHHUN PO3B’SI3KH; MOYaTKOBI YMOBH, 3a1a4da Kori;
- TeopeMa Mpo iICHyBaHHS 1 €JMHICTH po3B 13Ky 3amaui Koumi;
- IHTErpyBaHHS Ta 3HWKEHHS MOPAAKY JSSKUX THITB TU(epeHIIaTbHIX PIBHSHD BUILIMX TOPSIIKIB.

6. 3aranpHa Teopis NHIHHUX TUdepeHIiabHUX PIBHSAHB N-TO MOPSAIKY:
- TeopeMa Ipo ICHYBaHHS Ta €MHICTb po3B’ 3Ky 3aaa4i Koii;
- JIIHIHA 3aJISKHICTh Ta HE3IEKHICTh CUCTEMH (DYHKIIIH, BU3HAYUHUK BpOHCHKOTO (BpOHCKIaH);
- PO3B’SI3KM JIIHIHHOTO OJTHOPITHOTO PIBHSIHHS, 1X BIACTUBOCTI,
- pyngameHTanpHa cucTemMa po3B’s3KiB, 1i ICHyBaHHS,
- BJIACTUBICTh BPOHCKIaHA CUCTEMH PO3B’A3KIB JIIHINHOTO OJHOPIIHOTO piBHSAHHSA. Teopema mpo
3araJbHUIA PO3B’ 30K JIHIHHOTO OJHOPIAHOTO PIBHSHHS;
- popmymna Octporpancekoro-JliyBimis,



7. JliniitH1 ogHOpPiAHI AudepeHIianbHl pIBHAHHS 31 CTATUMU KOe(iIll€eHTaMU:

- XapaKTEepUCTHUYHE PIBHIHHSA;

- BUTJISAJ YaCTMHHUX PO3B’S3KiB JIHIHHOTO OJHOPiAHOTO nudepeHIliabHOrO PiBHIHHS 31 CTa-
UMY Koe(illiEHTaMU y BHITAJIKaX: a) yCi KOPEHi XapaKTePUCTUIHOTO PIBHSHHS MPOCTI TIHCHI;
0) cepell KOPEHiB XapaKTEePUCTUYHOTO PIBHSAHHS € KOMIUIEKCHO-CIIPSDKEHI; B) XapaKTePUCTUYHE
PIBHSIHHS Ma€ KpaTHI KOpEHi,

- 3arajgbHUI PO3B’ 30K JIHIHOTO OJHOPIIHOTO MU(EPEHITIAIBHOTO PIBHIHHS 31 CTATUMU KOedi-
[I€EHTaMHU.

8. JliniitH1 HeogHOPIAHI nUdepeHIianbHl PIBHAHHS 31 CTATUMU KOe(iIl€HTaMHU:

- CTPYKTYypa 3araJIbHOT'0 pPO3B’ 3Ky JIHIHHOTO HEOHOPITHOTO PiBHSIHHS;

- METOJI Bapiallii JOBUIBHUX CTaJINX;

- TiHIHE PIBHSAHHS 31 cieliaabHO0 (Y BUTIISAII KBA3IMOIiHOMA) MPaBOIO YaCTHHOK. BimnrykaHHs
YaCTUHHOTO PO3B 3Ky METOJOM HEBU3HAUYCHUX Koe(illieHTIB (Hepe30HAHCHHI Ta pe30HaHC-
HUM BUIIAJIKN);

- MaTeMaTU4HI MOJIeJIi Ha OCHOBI JTIHIHHUX JUEPEHIIATLHUX PIBHSAHD IPYTOTr0 MOPSIKY.
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