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Apugpmemuxa, anzeopa i nouamku ananizy

1. HarypanpHi uyucna 1 Hydab. YuTaHHA 1 3amuc HatypaibHUX unced. [lopiBHSIHHS
HaTypaJdbHUX 4ucend. JlomaBaHHs, BiHIMAaHHS, MHOKEHHS Ta JUIEHHS HATypaJbHHUX
YHCeIL.

2. TlominbHicTh HAaTypanbHUX uncend. JITbHUKYM 1 KpaTHI HaTypaidbHOro yucina. [lapHi 1
HernapHi yucia. O3Haku noauibHOCTI Ha 2, 3, 5, 9, 10. Jlinenns 3 ocrauero. IIpocti 1
CKJaZeHl uwucia. Po3kiagaHHd HaTypajlbHOTO 4YHCIa HAa TMPOCTI MHOMXKHHKHU.
Hait6inpmmii ciiibHUM JITBHUK, HAWMEHIIIE CIUIbHE KpaTHE.

3. 3Buuaitni apoOu. [lopiBHsHHS 3BHYaHMX ApoOiB. [IpaBUnbHUI 1 HempaBUILHUI
npi6. Ilima ta npoboBa yactuHa uyucia. OCHOBHA BIACTUBICTH ApoOy. CKOpOUeHHs
npo0y. Cepenne apudmeTndHe KUIbKOX urcesl. OCHOBHI 3aj1a4ul Ha IpoOH.

4. Biacotku. IlpaBuna BHKOHaHHS BIACOTKOBUX pPO3paxyHKiB. DOpMynH MNPOCTHX 1
CKJIQTHUX B1JCOTKIB.

5. BnacTuUBOCTI YHCIIOBUX HEPIBHOCTEM.

6. ApudmernyHa Ta reomeTpuyHa nporpecii. @opmyrna N-ro 4ieHa i CyMH N MepHInX
YJIeHiB mporpeciit. @opMmysa CyMH 4IeHIB HECKIHYEHHOI r€OMETPpUYHOI mporpecii 31
3HAaMEHHUKOM | ql <lI.

7. CremniHb 3 HATYpaJIbHUM 1 PAIlIOHATIEHUM MTOKa3HUKOM. ApU(PMETUIHUN KOPIHb.

8. Onmnounen i mHorowieH. /Jlii Hag HuMu. OpMyIH CKOPOUEHOTO MHOXKEHHS.

9. MuorowreH 3 ojaHi€l0 3MiHHOW. KopiHb MHOTOWIEHa (Ha MPUKIA/l KBaJAPaTHOTO
TPUWICHA).

10. PiBasinus. Po3B'si3yBaHHs piBHSIHB, KOpPEeH1 piBHSHHA. PiBHOCUIIBHI piBHSHHA. ['padik
PIBHSIHHS 3 JIBOMA 3MIHHUMH.

11. HepiBuocTi. Po3B's3yBanHs HepiBHOCTEH. PIBHOCUIIBHI HEPIBHOCTI.

12. Cuctemu piBHSHB 1 cucTeMu HepiBHOCTel. Po3B'szyBanHs cuctem. KopeHi cucremu.
PiBHOCHJIbHI CHUCTEMU PIBHSHb.

13. ®opmya KOpeHiB KBaIpaTHOTO PIBHIHHS.

14. Po3knamanHs KBaApaTHOTO TpUYJIeHA HA JIIHIMHI MHOXXHUKH.

15. Ilonstrss gynkuii. Crocobu 3amanHHs QyHkuii. OOgacTh BU3HAYEHHS, O0JACTh
3HaueHb PyHkIii. yHKIsA, oOepHEHA 10 JaHOI.

16. I'padix ¢ynkmii. 3poctaHHs 1 cmamaHHsS (QYHKINT; MEpPIOAMYHICTh, TAPHICTB,
HEMapHICTh QYHKIIII.

17. BnactuBocTi ¢yHKIi y = ax + b ta ii rpadik.

18. BnactuBocTi ¢yHkuii y = k/x, Ta ii rpadik.

19. BnactuBocrti GyHK1ii ¥ = ax? + bx + ¢, Ta ii rpadik.
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O3HadeHHSs 1 BIACTHBOCTI PYHKIIN y = sin X 1 y = cos X, y = tg X, ixHi rpadiku.
®opmyin 3BEICHHS.

3aleKHICTh MK TPUTOHOMETPUYHUMHU (DYHKIIISIMU OJTHOTO ¥ TOTO 3K apTyMEHTY.
CuHyC 1 KOCHHYC CyMH Ta PI3HUIIl ABOX apryMeHTIB (hopMyin).

TpuronomeTpudHi QyHKIIIT MOABIHHOTO apTyMEHTY.

Po3B’s13ku piBHSHB Sin X =a, cosx =a, (g x =a.

O3Ha4yeHHs 1 OCHOBHI BIIACTUBOCTI CTEMIEHEBOT Ta MOKA3HUKOBO1 (DyHKITIH.
Jlorapudmu Ta ix BnactuBocti. OCHOBHA Jorapru(MidyHa TOTOKHICTb.

Jlorapudm 100yTKY, CTETICHS 1 YaCTKH.

O3HayeHHs 1 OCHOBHI BIACTUBOCTI Jorapudmiunoi pyHkiii y = logax, a > 0, a#l.
[ToximHa cymu, 100YTKY 1 YaCTKH JIBOX (DYHKIIIH.

[ToximHa ckianeHoi GyHKITii.

[ToxiaHi TPUTOHOMETPUYHUX (HYHKIIIH.

[ToximHi cTeneHeBoi, MOKa3HUKOBOI 1 JJorapu@mMidHOl PYHKITIH.

PiBHsiHHA noTHYHOT 10 rpadika QyHKIIII.

. JoctatHss ymoBa 3pocTtaHHsi (cmamanHs) GyHKmii Ha npomixkky. I[loHaTTs
ekcTtpemymy ¢yHkiii. HeoOximHa ymoBa ekctpemymy. HailiGineiie 1 HaliMeHIe
3HAYEHHA (PYHKI[IT HA TPOMIXKKY.

. IlepBicHa Ta BuM3HaueHWUW 1HTErpan. TaOnuIs NEPBICHUX E€IEMEHTApHUX (DYHKIIIM.
[IpaBuna 3naxomxenHs nepBicHux. ®opmyna Hetotona-Jleiionina.

. IlepectanoBku (0€3 TOBTOpPEHb), MpPaBWIO IEepecTaHOBOK. PosmimieHus (6e3
MOBTOPEHB), KUIbKICTh po3MminieHb. KomOiHalii (6e3 moBTOpEHb).

. binom Hprorona. IloHsTTs HiMOBIpHOCTI BUNaAKOBOI moaii. HakmpocTim BuIaaku
MipaxyHKy HMOBIPHOCTEH.

T'eomempia

[Ipsima, mpomiHb, BIAPI30K, JlaMaHa; JOBXKHUHA Bifapi3ka. PiBHICTH 1 TMOAIOHICTH
reoMeTpuyHuX (iryp. BigHomeHHs o noaioHux ¢iryp.

2. Kyr, BennurHa KyTta. BepTukanbHi Ta cymixHi KyTH. [lapanenasHi npsimi.

w
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Tpuxkytauk. Meniana, OicekTpuca, BUCOTa TPUKYTHHKA, iXHI BJIacTUBOCTI. Bumn
TPUKYTHHUKIB.

O3HaKu piBHOCTI TPUKYTHUKIB.

BnactuBocTi piBHOOEIPEHOTO TPUKYTHHKA.

Cyma kyTiB TpuKyTHHKA. CyMa BHYTPILIHIX KYTiB OMYKJIOTO MHOTOKYTHHUKA.

O3Haky mapaeaTbHOCT] MPSIMHUX Ha TIIOMIUHI.

Komo i kpyr. Llentp, miametp, paaiyc, Xopau, Cl4Hi KoJa.



9. Koo, onricane HABKOJIO TPUKYTHHUKA.

10.Kouo, Biricane B TPUKYTHHK.

11.]JlotruHa 10 Koja Ta ii BJACTHBICTD.

12.BnacTuBOCTI TOYOK, PIBHOBIIIAJICHUX BiJ KIHIIIB BiJIpi3Ka.

13.YoTupukyTHUK: mapajenorpaMm, MNPSIMOKYTHHUK, pOMO, KBajapar, Tpamels; ixHi
OCHOBHI BJIaCTHUBOCTI.

14.0O3Haku napanenorpama.
15.Teopema Ilidaropa, Hacnigku 3 Teopemu [ligaropa.

16.CriBBIAHOIIEHHS MI>)K CTOPOHAMH Ta KyTaMU MPSIMOKYTHOTO TPHUKYTHHKA.

17.®opmyna BiACTaHI MIX IBOMa TOYKaMU TUIOMIMHU. PIBHSHHS KoJa.

18.11puxaau mepeTBOpEeHHs TeOMETPUYHUX (PIryp, BUAH CUMETPIi.

19.Bekropu. Onepaiiii HaJ BEKTOpaMHu.

20.03Haku MOAIOHOCTI TPUKYTHHKIB.

21.1lenTpanpHi 1 BOMCAaHI KyTH; 1XHI BIACTUBOCTiI. BumiproBaHHS KyTa, BIMCAaHOTO B
KOJIO.

22 .MHOrOKyTHUK. Bepimnau, cTopoHu, AiaroHaiai MHOTOKYTHHUKA.

23.JloBxuHa Koja 1 TOBXKWHA ayru koyia. Pamianna mipa kyta. [lnoma kpyra 1 mioma
CEKTOpa.

24.®opMyu TUION] TEOMETPUYHUX (DIryp: TPUKYTHUKA, MPSIMOKYTHHKA, TTapajeiorpama,
KBajpaTa, poMOa, Tpamnerii.

25.1TnommnAa. [TapanenbHi MIOMWHMA 1 TIOMIWHH, 10 TEPETHHAIOTHCS.

26.ITapanenpHICTh MPSAMOT 1 TIOUTUHH.

27.03HaKa mapaneabHOCTI TIIONHH.

28.I1apanenpHICTh MPSMUX 1 TUIOIIHH.

29.03HaKy MapaneabHOCTI MPSIMOI 1 TUTOIIHHH.

30.[lepieHAUKYISAPHICTH MPSIMHUX 1 TUTOTIMH.

31.Teopema mpo MepHneHAUKYISIPHICTD MPSIMOI 1 TUTOIIMHH.

32.1leprieHIUKYISPHICTH ABOX TUTOILIUH.

33.Kyt nipsimoi 3 miommHoro. [lepneHaukynsp A0 MIOMKUHY.

34.[1BorpanHi KyTu. JIiHIHHUN KyT ABOTrpaHHOrO KyTa. [lepmeHIuKyNspHICTH ABOX
TUTOIIHH.

35.MHuororpanauku. Bepmmnu, pebOpa, Tpani, giaroHaini MHororpanHuka. [Ipsima i
noxuna mnpusmu. [lipamiga. [IpaBunpbHa mnpusma 1 TpaBwiIbHA — Mipamifa.
[Tapaneneninenu, ix BUJIH.

36.Tinma obepranHs: mwIHAP, KOHYC, chepa, kyns. Llentp, miamerp, paaiyc chepu i
kyni. [Tnommuna, notudHa 10 chepu.



37.®opMynu TIOLII MOBEPXOHD 1 00'€eMIB MPU3MHU, MipaMiIH, HUIIHAPA, KOHYyCA.

38.DopMynu 1uIoII MOBEpXHI cepu, 00'eMy Kyi.
BeTynHuK MOBUHEH yMiTH:

1. BukonyBatu apudMeTHuHi ii HaJ HATypaJbHUMH YHCJIaMH, JCCATKOBUMHU 1
3BHYAHHUMU IPOOaAMU; KOPUCTYBATHCS KATBKYIISITOPOM 1 TAOIHUIIMHU.

2. BukoHyBaTH TOTOXXHI NMEPETBOPEHHS MHOTOYJICHIB, anreOpaiuHux ApoOiB, BHUPa3iB,
[0 MICTSATh CTEINEHEBI, TOKa3HUKORBI, JIorapupMiuHi, TPUTOHOMETPUYHI (YHKIII Ta
00epHEH1 TPUTOHOMETPUYHI (DYHKITII.

3. Po3p’si3yBaT  BOpaBu, 110 TepeadavaroTh: OOYHCICHHS WICHIB MPOTPecii;
OOYHCIICHHS CyM MEpIINX N 4WieHIB apuPMETUUHOI i TEOMETPUYHOI MPOTPECIiA; 3auc
MEePIOIMYHOTO JIECSITKOBOTO APOOY y BUTIIAI 3BUYANHOTO; BUKOPUCTAHHS (POpMyIl
3arajJbHUX WIEHIB 1 CyM TIpPOrpeciii Jyuisl 3HAXO/KCHHS HEBIIOMUX EJIEMEHTIB
POrpeciii.

4. byayBatu 1 uutath rpadikd JIIHIHHOI, KBaJApaTHUYHOI, CTENEHEBOI, MOKa3HUKOBOI,
Jorapu(MIvyHOT Ta TPUTOHOMETPUYHUX (PYHKIIH Ta OOEPHEHHX TPUTOHOMETPUYHHUX
dbynkuii. BuxopucroByBatd Tpadikd TpH pO3B’SA3yBaHHI PIBHSAHb Ta CHUCTEM
PIBHSIHB.

5. Po3B's13yBaTu piBHSHHS 1 HEPIBHOCTI NEPILOTO 1 IPYTrOTr0O CTENEHIB, a TAKOXK PIBHSIHHS
1 HEPIBHOCTI, 110 3BOASATHCA 0 HUX; PO3B'A3yBaTH CHCTEMH PIBHSIHb Ta HEPIBHOCTEM
MIEPIIIOTO 1 APYroro CTEMEHIB 1 Ti, IO 3BOJATHCA A0 HUX; HAWUIIPOCTIII PIBHSHHS 1
HEPIBHOCTI, II0 MAIOTh CTETNEHEBI, MOKA3HUKOBI, JIOTapU(PMIYHI 1 TPUTOHOMETPUUHI
byHKITI.

6. Po3B's3yBaTy 3a/1a4i 3a JOMIOMOTOO PIBHSIHB 1 CUCTEM PiBHSHb.

7. 300paxkatu reoMeTpuYH1 (PIrypu Ha IUIOIIMHI 1 BUKOHYBATH HAWMPOCTIII MOOYA0BH
Ha TJIOIIHHI.

8. BuxopucTroByBaTH BIJJOMOCTI 3 T€OMETpii MpHU PO3B'A3yBaHHI anreOpaiyHux, a 3
anreOpu 1 TPUTOHOMETPIl — FEOMETPUYHUX 3aau.

9. BuxkoHyBaTH Ha IJIONIMHI Ta B TMPOCTOpP1 omeparlii Haj BEKTOpamH (I0JaBaHHS 1
BiJIHIMAHHS BEKTOPIB, MHOKEHHSI BEKTOpa Ha YHCJIO) 1 BUKOPHUCTOBYBATU iX MpHU
pO3B'sI3yBaHHI IPAKTUYHUX 33/1a4 1 BIIPAB.

10.3acTocoByBaTy MOXiAHY MPH AOCTIHKCHHI (YHKINM HA 3pOCTaHHA (CMajgaHHs), Ha
EKCTPEMYMH, a TAKOXK JUIsl MO0y 10BU TpadikiB QyHKITIH.

11.3acrocoByBatr TaOJMII0 TEPBICHUX e€JEMEHTapHUX (QYHKIIA Ta mpaBuia
3HAXOJ/KCHHS TIEPBICHUX TP PO3B’I3yBaHHI 3a/1a4.

12.3acTocoByBaTi HaMMOpOCTIUIl BHUMAAKU TMIJpaxyHKy WMOBIpHOCTEH. 3HAXOIUTH
CTAaTUCTUYHI XapaKTEPUCTUKHU PSIAIB JAHUX.
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Uepnisi: TexHoapyk, 2023.— 164 c.
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nepeTBopeHb: HapuanbHo-meTomuunuii nocionuk / Yxiu.: JILA. Kobunsauk, B.C.

Cixopa.— YepHisii: Texnoapyk, 2023.— 40 c.

8. Komicauk P.C., Maptuniok O.B., Cikopa B.C. Meroau po3B’sa3yBaHHSI PIBHAHb Ta
HEpIBHOCTEN 3 HEBIAOMMM i 3HakoM apk¢yHkuii: HaBy. mociOHuk.— YepHiBui:
YepHiBenpkuii Hail. yH-T, 2022. — 96 c.

9. XKuraprok [.B. EmemenTapHa maTeMaThka 1 METOAWKA BUKJIAJaHHS MaTEMAaTHKH.
Koucnekr nekmiit. Y. 2. 3arajgpHl MATAaHHA METOAMKN HaBYaHHS MaTeMaTUKHA. Buma. 2-
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11. XKuraprok 1.B. EnementapHa mareMaTnka 1 METOJMKA BHUKIIAJIAHHS MaTEMAaTHUKH.
Koncnexr nexmii. Y. 1. BuOpani nuTanHs eJeMEHTApHOI MAaTeMAaTHKU. — 2-T€ BUIL.
Burp. 1 non. Kuis: Jlronmuia, 2019. 448 c.

12.Konecnukona JI.B. 3oBHimHe He3anexHe oriHoBaHHS: MaTtematuka — K.: Maiictep-
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13. Henin €.I1. Marematuka. Excipec—miaroroska — K.: Jlirepa JIT/, 2015. — 240 c. 3.

14. Kuraprok [.B., Ilerpummn P.I., XKuraproxk C.I. JIoBiIHUK 3 MaTe€MaTUKH HJis
BcrynHukiB o BH3 III-1Y piBuiB akpenutanii / PekomennoBano MiHicTepcTBOM
OCBITH 1 HAyKH YKpaiHU K HaBUYAJbHUN MOCIOHUK JUIsl CTY/ICHTIB BUIIMX HABYAIBHUX
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15. Iligpyysanku 1 mociOnuku 3 wmartematuku i 33CO. — Pexum nmoctymy:
https://mon.gov.ua/
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Kpurepii
OIIIHIOBAHHS 3HaHb a0ITYPIEHTIB, K1 BCTYNAIOTh 3a CIIBOECIIO00
10 YepHiBEILKOT0 HaIllIOHAJIBLHOTO YHIBEepcUTeTY iMeH1 FOpis denpkoBrya
JUIS 300YTTS CTyNeHs OakanaBpa

1. TIlopsinok mpoBexeHHs cniBOeciau:

1.1. AO0irypieHT oaepxye 4 MUTaHHA 3 JAHOI MPOTPaAMH, 3 IKHX JBA MUTAHHS TEOPETHYHI,
a IBa — MIPaKTUYHI 1 HOMY HAJA€THCS Yac JJIS MiATOTOBKH BAMOBIII.

1.2. TIlicns uporo BiMOYBa€eThCS ONMUTYBAHHS a0ITypieHTa WieHAMH KOMICIi.

2. Ilopsinok oniHOBaHHA BiAnoBigeii:
2.1. IloBHa BiAIOBIAbL HA KOJKHE IMTUTAHHS OIIHIOETLCA 25 OaaMHu.
2.2. 3a KOXXHY IOMWIKY, SIKa JOMYIIEHa y BIAMOBI/I, 3HIMAETHCA MEBHA KUIbKICTh OaiB,
a came:
a) MpU BIANOBIJII Ha TEOPETHYHE IMUTAaHHA, AKIIO BIJICYTHE JOBEIECHHS TEOPEMH,
3HIMA€EThCS 15 OaiB; SKIO y TOBEJEHH1 JOMYIIEHO 1CTOTHY MIOMUJIKY, 3HIMAETHCS J10
10 GaniB, a y BUIIaIKy HEICTOTHOT — J10 3 OaJliB;
0) mpH OIIHIII TPAKTUYHOTO 3aBJAHHS 33 MMOMUJIKY, JOMYIIEHY MPU MEPETBOPEHHSIX,
3HIMAEThCS 10 3 OalliB; 3a JONYIIEHY MOMMIIKY, sIKa MPUBEJa 0 3MIHM BIIMOBIII,
3HIMaeTbest 10 10 GaniB; SIKIIO X PO3B’SI3aHHS 3a/layl JIOTIYHO HEMpaBWIbHE, TO
3HIMaeThesa g0 20 OaiiB.
3. IlizcymMKoBa OLlIHKa alITypil€eHTY BUCTaBJS€ThCA 3a mkanoro Big 100 go 200 GaniB 1 €
CyMoI10 0ajiB, oJiepyKaHUX 3a BIAMOBIAL HA KOXKHE MUTaHHs, 3011bmeHor0 Ha 100.



