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IIporpama cniBOeciam 3 MaTeMaTUKH

[Iporpama cmiBOeciiu 3 MaTeMaTUKH CKJIajZieHa 32 YHHHOI HaByanpHOIO MporpaMoro 3 MaTeMaTUKHU
st yuniB 10 — 11 kmaciB 3aranbHO-OCBITHIX HaBYAJIBHMX 3aKjaiiB. AkageMidyHUil piBeHb. (30ipHUK
Mporpam 3 MaTeMaTUKH Ui TOMPOQLIbHOT MIATOTOBKH Ta MPodiibHOr0 HaBYaHHS (Y IBOX YACTHHAX).
Y. Il. IIpodinbue napuanns / Ynopsia. H.C. IIpokonenko, O.11. Bakynenko, O.B. €prina. — X.: Bua-so
"Panok", 2011. — 384 ¢.)

[Tporpama criBOeciu 3 MaTeMaTUKU OOTOBOPEHA Ha 3acifiaHHi Kadeapu MPUKIATHOI MATEMATUKH 1
MoemoBaHHs, mpoTokoa Ne7 i 21.02.2017.

[Iporpama cmiBOeciiu 3 MaTeMaTHKH JIIsI BCTYTTHUKIB CKJIaJIA€THCS 3 TPHOX po3ALTiB. [lepiimii 3 HUX Mi-
CTUTh MEPENTIK OCHOBHUX MAaTEeMAaTUYHUX MOHATH 1 (DaKTiB, SKUMU MOBUHEH BOJIOITH BCTYITHHK (BMITH TIpa-
BIWJIBHO iX BUKOPHUCTOBYBATH IIPY PO3B'SI3aHHI 3a71a4, TIOCWJIATHCS HA HUX TPH JJOBEJICHHI TeopeM). Y Ipyro-
MY PO3/IUJIi BKa3aHO TEOpEMH, SIKI TpeGa BMITH JOBOJUTH. 3MICT TEOPETUUHOI YACTUHHM ICIIUTIB MOBUHEH (O-
PMYBAaTHUCS 3 IILOTO PO3AUTY. Y TPEThOMY O3 MepeiueHO OCHOBHI MaTeMaTH4HI BMIHHS 1 HABUYKH,
SIKUMHU Ma€ BOJIOZITH BCTYITHUK.

Ha cniBOecijil 3 MaTeMaTHKK 8CrynHUK IO BUILOTO HABYAIBHOTO 3aKJIa/ly HOBUHEH NOKA3AMU.

— YITKE 3HaHHs O3HAYE€Hb, MATEMATUYHUX IOHATh, TEPMIHIB, (DOPMYITIOBaHb MPaBUJ, O3HAK, TEOPEM, Iie-
pendayeHux MporpaMoro, BMiHHS IOBOJUTH 1X;
— BMIHHS TOYHO 1 CTHUCJIO BUCJIOBUTH MaTeMaTHYHY TyMKY B YCHIiH 1 MMChMOBIH (hOpMi, BAKOPHCTOBYBATH

BI/IMIOBITHY CUMBOITIKY;

— BIICBHEHE BOJIOJIIHHS NMPAKTUYHUMUA MAaTEMAaTHIHUMH BMIHHSIMH 1 HABUYKaMH, Tepe0adeHIMH Tporpa-

MOI0, BMIHHSI 3aCTOCOBYBATH X IPH PO3B'sI3aHHI1 33714 1 BIIPAB.

[. OcHOBHI MaTeMaTU4Hi NOHATTS 1 pakTu
Apudpmernka, ajaredpa i noYaATKM aHAJI3Y

1. Harypanehi yricina (N) i Hyab, UnTaHHS 1 3aKC HATYpalbHUX drcell. [IopiBHSAHHS HATypaabHUX YHCE.
JlonaBaHHsl, BITHIMAHHs, MHOKEHHS Ta JJICHHs HaTypatbHUX uncen. Kagpar i ky0 uucna.

2. TlogpinpHicTe HaTypanbHUX ymcen. J(UThbHWKM 1 KpaTHI HaTypaabHOro uucia. [lapri 1 HemapHi ymcrna.
OsHaku noauteHOCTI Ha 2, 5, 3, 9, 10. Jlinenns 3 octaueto. [IpocTi 1 cknaneni uucna. Po3knananHs HaTy-
PaAILHOTO YKCIIa Ha IPOCTI MHOKHUKHA. HalOUThIMiA CIIiIbHUN TIIPHUK, HAWMEHIIIE CITIJIbHE KpaTHE.

3. Uini uncna (Z). 3puyaiini apodu. [TopiBastHHES 3BMUaiiHuX 1po0iB. [IpaBrinbHuMil 1 HeNpaBUIILHAN APIO.
[ina Ta qpo6oBa vactiHa yrcaa. OCHOBHA BIacTUBICTH Apoly. CkopodeHHs npoOy. Cepenne apudme-
THYHE KiJIbKOX urcesl. OCHOBHI 3a/1a4i Ha Apoou. Pamionansi urcna (Q), il 3 paljioHaIbHIMH YHCIIaMHU.

4. TlonsTTs mpo ippatiionansHi yucia. Jidichi yncna (R), iX 3anuc y BUIVIsiI JecsTKOBOro apoly. 300pa-
YKEHHS YMCeI Ha MpsaMiit. Moy s unciia, Horo reOMEeTpUYHHIN 3MICT.

5. Bincorok. OcHoBHI 3a1a4i Ha BicoTku. [Iponopuii 1 ix BinactuBocTi. PO3B’s13yBaHHA 3a/1a4 3a 10TIOMO-
TOIO TIPOTIOPIIIH.

6. Cremninpb 3 HaTypaJIbHUM 1 PALIOHATEHUM MOKA3HUKOM, 1X BIACTHUBOCTI. AprU(METHYHUI KOPIHb Ta HOro

BJIACTUBOCTI.

Jlorapudmu Ta ix BnactuBocTi. OCHOBHA Jorapu@MiyHa TOTOXKHICTb.

Onnouwnen 1 MHorowteH. /i Hag HuMu. GopMyTH CKOPOUEHOTO MHOKEHHSI.

MHorousieH 3 oHi€ero 3MiHHOK. KopiHb MHOTOWICHA (Ha IPUKIIAl KBAIPATHOTO TPUWICHA).

10. Ionstrs pynxkiii. Cniocobu 3amanns ¢yHkiii. O6macTb BU3HAUSHHS, 00J1acTh 3HaYeHb QyHKIIi. DyHK-
11151, oOOepHEeHa 10 JIaHOi.

11. I'padix ¢pynkii. 3poctanns i ciafanHs QyHKIIIT; MepioJMIHICTb, TAPHICTH, HEMTAPHICTD (PYHKIIII.

12. JoctatHsa ymoBa 3poctanHs (crananHs) GyHKIii Ha mpoMikKy. [ToHaTTs ekctpemymy dynkii. Heoo-
XiTHa yMoBa ekcTpemyMy. HaiiOuibIe 1 HaiiMeHIie 3HaueHHsT (QYHKIIT Ha IPOMIXKKY.
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13. O3nauenns i ocHoBHI BaacTUBOCTI (yHKiH: miniliHoi Y =KX + D, 06epuenoi mponopuiiinoi Y = % :
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kBagparuuHoi Y =ax’ +bx+cC, crenenesoi y=Xx", (XxeZ), nokasumukoBoi Yy =a*, a>0,
norapuMiuHOi y = l0g, X, TPUTOHOMETpHUIHUX (Y =Sin X,y = COoSX, Y = tgx).

OOGepHeHi TpUroHoMeTpr4Hi QyHKIIT (Y = arcsin X, y =arccosx, y =arctgx).

14. PiBusians1. Po3B'si3yBaHHS piBHSHB, KOPEHI piBHAHHS. PiBHOCHIIBHI piBHAHHS. ['padik piBHSIHHA 3 JBOMA
3MIHHHMHU.

15. HepiBHocri. Po3B's3yBanns HepiBHOCTEN. PIBHOCHITEHI HEPIBHOCTI.

16. Cucremu piBHSHB 1 cuctemu HepiBHOCTeH. Po3B's3yBanHs cucteM. Po3B's3ku cuctemu. PiBHOCHITBHI cu-
CTEMU PIBHSHb.

17. Apudmernyna Ta reomeTpudHa rporpecii. @opmysa n-ro wieHa i cyMu N MEPIIUX WIEHIB POTPECiid.

18. Pagianne BumiproBanHst KyTiB. CHHYC, KOCHHYC 1 TAaHT€HC JOBUIBHOTO KyTa. PopMysm 3BeACHHS. 3aiie-
YKHICTh MK TPUTOHOMETPHUYHUMH (DYHKITISIMA OJTHOTO 1 TOTO 3K apIyMEHTY.

19. Cunyc 1 KOCHHYC CyMH Ta Pi3HHUII JBOX apryMeHTIB (popMyIin).

20. TpuroHomeTpuuHi (QyHKIIii TOBIHOTO apTyMEHTY.

21. TlepeTBOpEHHs B I[O6yTOK Sina + sin [ Ta COSx * COS ,[)’

23. [MoximHi cymu, zxo6yTKy, YacTKM JBOX (YHKIIHA Ta (byHKmH y =kx + b, y=sinx, y= COSX,
y=1tgx, y=X", (Xe2Z). Iloximua cknaneHoi GpyHKii.

24. O3HaueHHs iHTerpary. HeBuzHaueHuil Ta Bu3HaueHuid iHTerpaiyd. OCHOBHI BIACTUBOCTI Ta MpaBUiia 1H-
TerpyBaHHs. BUKOpHCTaHHS BU3HAYEHUX IHTErPAiB [l O0UMCIICHHS TUION] IUTOCKHUX (iryp.

25. Monynb uucna. ['panuns ¢pyskiii. O0UncIeHHS HAUIPOCTIINX TPAHUIh (PYHKIIIH.

26. MHoxuHa Ta 11 enemedTH. [ii Haq MHOXKMHAMH. YTIOpsAAKOBaHa MHOXKUHA. [lepectanoBku. Po3mi-
mennsa. Kombinaii.

27. OcHOBHI OHATTSA Teopii MOBIpHOCTEW. Oneparttii Hag moAisiMU. IMOBIpHOCTI CyMU HECYMICHUX Ta
T00YTKY HE3aJICKHUX MOTIH.

28.Cratuctuka Ta ii Meroau. Habip excnepuMeHTalbHUX OaHUX, BUOipka. HaouHe mpencraBieHHs
CTaTUCTUYHOTO po3moziTy. ToukoBuUil Ta iHTEpBANBHUN po3mo/in 9acToT. [lomiron ta ricrorpama.
Mopna 1 Meniana. CepeHi 3HaU€HHS: cepeliHe apupMeTUyHe, Cepe/IHE KBaJApaTuyHe. 3aBAaHHs Ma-
TEMaTUYHOI CTATUCTUKH.

I'eomeTpist

1. Tlpsima, mpoMiHb, BiIpi30K, TaMaHa; TOBKWHA BIAPI3Ka.

2. Kyr, BenmnunHa KyTa. BepTukanbHi Ta cymbkHI KyTd. [lapaienbHi npsmi. PIBHICT 1 TO1IOHICT T€OMETPH-

yHUX (iryp. BinHomenHs miomr noaioHux ¢iryp.

[puxmamm nepeTBOpeHHS TEOMETPHIHUX (iryp, BUIH CUMETIi.

Bexropu. [lii Hax BekTopamu.

MHorokyTHUK. Bepiimnu, cTopoHH, JliaroHain MHOTOKYTHHKA. CyMa BHYTPIIIHIX KyTiB OMYKJIOTO MHOTO-

KyTHHKA.

6. TpuxytHuk. Memiana, OicekTprca, BUCOTa TPUKYTHHKA, iX BIAaCTHUBOCTI. Bumm TpukyTHuKiB. CriBBiITHO-
IIEHHS] MDK CTOPOHAMM Ta KyTaMH MPsIMOKYTHOro TpukyTHHKa. Teopema Iliaropa. Cyma KyTiB TPHKYT-
HHKa. BiactuBocTi piBHOOEIPEHOTO Ta PIBHOCTOPOHHBOIO TPUKYTHHUKIB. BIacTHBOCTI TOYOK, pIBHOBIAIA-
JICHVIX BiJT KIHITIB BiJIpi3Ka.

7. YoTupUKyTHUK: Mapasenorpam, NpsIMOKYTHHK, POMO, KBaJipaT, TpameLisy; iX OCHOBHI BIacTUBOCTI. O3HaKH
napaJesnorpama.

8. Koo 1 kpyr. Llentp, miamerp, pajaiyc, Xopau, CiuHi Koja. 3aleKHICTh MK Bipi3kaMu y komi. Jlotnana 10
kona. Jlyra kona. Cextop, cermeHT. Koo, Briucane B TpukyTHUK. Koo, onricane HaBKOJIO TPUKY THHUKA.

9. LleHTpaspHi 1 BIUCaHI KyTH; X BIACTHBOCTI.

10. ®opmynu TIOII TEOMETPHYHUX (Iryp: TPUKYTHHKA, MPSIMOKYTHHKA, Mapajenorpama, KBajpara, poMoa,
Tparierii.

11. JToexwuHa KoJa 1 TOBKWHA AyTH Kona. Pamianna mipa kyTa. [To11a kpyra 1 roioma cexTopa.

SARE
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12. Bincranp MK BOMa TOYKaMH 13 3aJaHUMHU KOOP- IMHATaMU. PIBHSIHHA KoJ1a.

13. [nonwna. IMapanenbHi MIOMWMAY 1 TIOMIMHM, IO TIepeTHHAIOTHCS. [lapanenbHicTh TpsiMOi 1 TUTOIIHHYL.
Kyt npsimoi 3 monmxoro. [leprnenaukysip 10 IUIOMIMHA.

14. JIorpanHi kyTu. JIiHiiHUI KyT IBOrpaHHOro KyTa. [leprneHauKysipHICTb TBOX TUIOIIMH.

15. Muororpanauku. Bepimau, pedpa, rpaHi, giaroHani MHOrorpanHuka. [psma i moxwna mpusmu. [lipami-
na. [IpaBunbHa npru3Ma 1 mpaBuiIbHA mipamina. [lapanenenineny, iX BUIM.

16. Tina obepranHs: IUTIHIP, KOHYC, chepa, Ky Lientp, miamerp, paaiyc chepu i kymi. [Tnonmna, qotnana
10 chepu.

17. ®opmynu wIoNIi MOBEPXOHB 1 00'€MIB IPH3MH, TPaMiH, IFITIHPA, KoHyca. DopMyIy TIOIII TOBEPXHI
cdepu, 00'emMy Kyl

II. OcHoBHI (hOPMYJIH 1 TEOPEMH
AureOpa i moYaTKu aHAII3y
Oynkuiga y =kx + b, 11 B1acTuBocTi 1 rpadix.

Oynkuisa y = % , il BIacTUBOCTI 1 rpadik.

@ynkuisa y =ax® +bx + ¢, ii B1acTUBOCTI 1 rpadik.

dopmyiia KOpeHIB KBaIpaTHOTO PIBHSIHHSL.

Posxiamanis KBapaTHOTO TPUWICHA HA JIIHIMHI MHOXHUKH.

BiiacTBOCT1 4KCIIOBHX HEPIBHOCTEH.

Jlorapudm 100yTKy, CTETICHS 1 YACTKH.

Oynukmii Yy =Sin X, Y =C0SX, Y =1gX, iXx 03Ha4eHHs, BIaCTUBOCTI i Tpadiku.

Po3B's3ku piBHsAHB SINX =a, COSX=a, tgx=a.

10. ®opmynu 3BeneHHSI.

11. 3anexHiCTh MK TPUTOHOMETPUYHUMU (PYHKLISIMU OJHOTO M TOTO 3K apTyMEHTY.

12. TpuronomerpuyHi PyHKIIIT TOABIHHOTO apTyMEHTY.

13.TloxinHa cymu, 10OYTKY 1 YaCTKH JBOX (DYHKIIIH, CTETIEHEBOT (PYHKIII.

14.TloximHi TPUTOHOMETPUIHUX (PYHKIIIN, TOKa3HUKOBOI 1 IorapudmiuHoi QyHKIIIH.

15. PiBHSIHHS JOTUYHOI 70 rpadika GyHKIIII.

16.IlepBicHa cymu, 10OYTKY 1 YaCTKH JBOX (DYHKIIIH, CTETIEHEBOT (PYHKIII].

17.1lepBicHa TPUTOHOMETPUYHUX (DYHKITIH, TOKA3HUKOBOI 1 TorapumMivyHOT QyHKITIH.

18. O6uucneHHs oMl MIOCKOi Girypu 3a I0MOMOTO0 BH3HaUeHOTro iHTerpany. ®opmymna HeroToHa-
JleiOHina.

19. O6uncneHHs KUTbKOCTI CrIONyK 0e3 moBTOopeHb. KoMOiHaTOPHI mMpaBuiia 100yTKY Ta CyMH.
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I'eomerpis
BrnacTtuBocTi piBHOOEIPEHOTO TPUKYTHUKA.
BractuBoCTI TOUOK, pIBHOBIITAJICHUX BiJl KiHIIIB BiApi3Ka.
O3Haku napanenbHOCT] IPSIMUX.
CymMa kyTiB TpukyTHHKA. CyMa BHYTPIIIHIX KyTiB OMYKJIOIO0 MHOTOKYTHHUKA.
O3Haku napanenorpama.
Koo, onrcane HaBKOJIO TPUKYTHUKA.
Koo, Bnucane B TpUKYTHHK.
JloTruHa 10 KoJjia Ta i1 BJaCTUBICTD.
BuwmiproBanHs KyTa, BIUCAHOTO B KOJIO.
10 O3Haku pIBHOCTI, MOAIOHOCTI TPUKYTHUKIB.
11. Teopema ITicdaropa, nacnigku 3 Teopemu [lidaropa.
12. ®opmynu muton napanenorpama, TPUKy THUKA, TPareLii.
13. ®opmyira BijicTaHi MiX JJBOMa TOYKaMH TUTOIIMHA. PiBHSHHS KoJIa.
14. O3naku mapajieTbHOCTI MPSAMOI 1 TIIOIIUHH.

CoNoOR~WNE
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15. O3nHaka napanenbHOCTI TIOUTUH.
16. Teopema npo nmepHneHIUKYISIPHICTH MPSAMOI 1 TUIOIIHUHHU.
17.IlepneHAUKYJISAPHICTh ABOX TUIOIIMH.
18. [1apasienbHICTh NPSIMHUX 1 TUTOIIHMH.
19. IleprieHAMKYISIPHICTS TPSMUX 1 TUIOIIHH.

I1I. OcHOBHI BMIHHS 1 HABUYKH

Bcemynnuk nosunen ymimu:

1. BukoHyBatu apupMeTHUHI Ji1 HaJ| HATypaJIbHUMH YMCIIAMH, JIECSITKOBUMU 1 3BUYaiHUMU APOOAMU; KO-
PHUCTYBaTHCS KAJIbKYJISITOPOM 1 TAOJIULISIMU.

2. BukoHyBaTu TOTOXXHI MEPETBOPEHHSI MHOTOWIEHIB, alreOpaidHuX ApoOiB, BUpPa3iB, IO MICTITH CTEIe-
HEBI, MOKA3HUKOBI, JJOrapu(MidHi 1 TPUTOHOMETPHYHI (PYHKIIII.

3. Bynysaru i untaty rpadiku JiHIIHOI, KBaJPaTHYHOI, CTETICHEBO1, TOKa3HUKOBOT, JIOTapU(MIYHOI Ta TPHU-
TOHOMETPUYIHUX (PYHKITIH.

4. Po3B's3yBaTH pIBHSHHS 1 HEPIBHOCTI MEPIIOTO 1 APYTOrO CTETCHS, & TAKOX PIBHSIHHS 1 HEPIBHOCTI, IO
3BOJIATBCA 10 HUX; PO3B'SI3yBaTH CUCTEMH PIBHSIHb Ta HEPIBHOCTEH MEPIIOro 1 Ipyroro CTeneHs 1 Ti, 1o 3BO-
JATHhCS 710 HUX; HAWIIPOCTII PIBHSHHS 1 HEPIBHOCTI, 110 MAOTh CTETNIEHEBI, MOKA3HUKOBI, JorapudMivHI 1
TPUTOHOMETPUYHI (PYHKIIII.

5. PosB's3yBaTi 3a/1a4i 32 JONIOMOT'OFO PIBHSHB 1 CHCTEM PiBHSIHb.

6. 3o0pakaTu reoMeTpHYHi Girypy Ha TUIONIMHI 1 BUKOHYBATH HAMITPOCTIII MOOYIOBH HA TUIOIIHHI.

7. BukopuCTOBYBaTH BIJIOMOCTI 3 TEOMETPIi ITPH PO3B'A3yBaHHI areOpaidyHmX, a 3 alre0py 1 TPUTOHOMETPIl
NpU PO3B'sI3yBaHHI TEOMETPHYHUX 3a/1a4.

8. BukoHyBaTH Ha IUTOLIMHI OMEparlii HaJ| BEKTOpaMH (J01aBaHHS 1 BiTHIMAHHS BEKTOPIB, MHOYKCHHS BEK-
TOpa Ha YMCII0) 1 BAKOPUCTOBYBATH 1X MPH PO3B'sI3yBaHHI MPAKTUYHUX 33/1a4 1 BIIPaB.

9. 3acrocoByBaTH MOXiHY MPHU AOCTIHKEHH] (DyHKIIINA HA 3pOCTaHHsI (CTIaaHHsT), HA €KCTPEMYMH, a TAKOXK
115t 0Oy 10BY TpadikiB (yHKIIH.

IV. Kpurepii oniHrOBaHHS 3HAHb, YMIHb 1 HABUYOK a0ITYPIEHTIB

CmiBbecizia 3 MaTeMaTUKH TTPOBOJAUTHCS Yy BUTJISII TUCHMOBOTO ICIIUTY (€K3aMeHAIIHMI Oier
MICTHUTH IIIICTh 3aB/IaHb 13 BapiaHTaMU BiJIIIOBIJICH).

CniBGeciny HE0OX1THO BBa)KaTH YCIIIIHO CKJIAAeHOIO ("piBeHb AOCTaTHIN"), SIKIIO B CyKYTI-
HOCTI pO3B'si3aHO HE MeHIe 75% 3anponoHOBaHUX 3aB/IaHb.

3MICT 3aBAaHb BIJIMOBIJAE AiI0Uil mporpami ISl 3arajJbHOOCBITHIX HaBYAIBHUX 3aKJIAJIIB 1 PO3-
paxoBanuii Ha 1roj. 20 XB. BUKOHAHHS.



