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BCTYII

MaiiOyTHii ¢axiBelb OyJab-IKOTO MNPO(dUII0 MOBHHEH JIOCTAaTHBO TINOOKO
BOJIOJIITH MAaTeMaTUYHUMM METOJIaMU JIOCHIIKEeHHS. {7 yCHilIHOro BUBYEHHS B
KOJISJKI BHIINOI MaTeMaTUKH 1 CYMDKHHMX JUCHMIUIIH, aOiTypi€HT TOBUHEH
BOJIOJIITH I'PYHTOBHUMHU 3HAHHSIMU 3 €JIEMEHTApPHOI (IIKLIBHOT) MAaTEMATUKH.

Jlana mporpama cKJiaJieHa BiAMOBIIHO O MPOEKTY JI€PKaBHOTO CTaHIAPTy
HIKIJTBHOT MATEMATUYHOI OCBITH.

[Iporpama BCTymHMX BHMPOOYBaHb 3 MAaTEMATHKH OXOIUTIOE BCI PO3AUIN
HIKITBHOI MpOTpaMH 3a BUHATKOM OCHOB TeOpii WMOBIPHOCTEH Ta MaTeMaTH4HOT
craTucTuky. e moB’si3aHo0, mo-TiepIe, 3 TUM, IO BUBYCHHS 3a3HAYCHUX OCHOB B
MIKITBHOMY Kypcl HOCHUTh, Ha Hally JIyMKy, OILJbIlle 3arajdbHOOCBITHIM Ta
po3BuBaroumii  xapakrep. [lo-gpyre, uisi  yCHINIHOTO BUBYEHHS  TeOpIi
WMOBIpHOCTEM 1 MaTeMaTUYHOI CTAaTUCTUKU B KOJEIXK1 JOCTATHHO MaTH MIIHI 1
CUCTEMATUYHI 3HAHHS 3 aireOpu, reoMeTpii 1 OCHOB MaTEeMaTUYHOTO aHamizy. Y
3B’SI3KYy 3 LIUM MHUTaHHS 3 Teopli HMOBIPHOCTENH Ta MaTEeMaTUYHOI CTATHUCTHKU HE
BKJIFOYEHI JIO TECTIB HA BCTYITHOMY BUIPOOYBaHHI.

VY 3anporoHoBaHIM Mporpami CTHCIO HABEJACHO 3MICT PO3AUIIB IIKUIBHOI
porpamu, Jie BKa3aHO OCHOBHHU TOHSTIMHUYN amapar, SKUM MOBHUHEH BOJIOJITH
BUITYCKHUK. TaKOXX HAaBOJIUTHCA TEPENIK OCHOBHUX MHUTaHb, SIKI BUHOCSTHCS Ha
BCTynHe BunpoOyBaHHsd. Lleid mepenik JacTh MOXKIMBICTH — aOITypiEHTY
CHUCTEMATU3yBaTH CBOi 3HAHHS Ta JIOMOMOXKE 30pIEHTYBATHUCS, Ha SKI ITHTAHHS
Tpeba 3BEpHYTH yBary Mmpu MiArOTOBII A0 BCTYHOTO €K3aMEHY 3 MaTEMAaTHUKU.

1. OCHOBHI BUMOI'M 10 IMIAI'OTOBKU BCTYITHUKIB

OCHOBHOI BUMOTOIO JIO MIJATOTOBKH BCTYITHUKIB 3 MATEMATUKH €

e (opmyBaHHA MaTeMaTUYHUX 3HaHb SIK HEBIJI'€EMHOI CKJIaJ0BOi
3arajbHOi KyJIbTYypU JIIOJAWHH, HEOOX1JHOT YMOBHU 1i TMOBHOI[IHHOTO >XUTTA B
Cy4acHOMY CYCHIJIbCTBI HA OCHOBI O3HAMOMIICHHS IIKOJISIPIB 3 1ICIMU 1 METO1aMHU
MaTEeMaTUKH SK YHIBEpCaTbHOI MOBM HAyKW 1 TEXHIKH, €(PEKTHBHOTrO 3acoly
MOJICTIOBaHHS 1 JOCJIKEHHS MTPOIIECIB 1 SIBUILl HABKOJIUIITHLO1 JIHCHOCTI;

® IHTENEKTyaJlbHUN PO3BUTOK A0ITYpIEHTIB, PO3BUTOK IXHBOI'O JIOTTYHOTO
MUCJIEHHSI, MaMm’sTi, yBarv, IHTYilli, YMIHb aHaJI3yBaTH, KJIacU(]PIKyBaTH,
y3arajibHIOBaTH, pOOUTH YMOBUBOJM 3a AHAJIOTIE€I0, MICTABaTU HACIIIKHU 3 JAHUX
nepeayMOB IUIIXOM HECYTIEPEWIMBUX MIPKYBaHb TOIIIO;

® OmNaHyBaHHS a0ITypi€EHTAMHU CHUCTEMHU MAaTEMaTUYHUX 3HAHb 1 BMiHb,
HEOOXITHUX JIJIsl BCTYIY /IO BUIIIMX HaBUAJLHUX 3aKJIaJ(IB Ha 0a31 MOBHOI 3arajibHO1
CEPEIHBOT OCBITH.

Abimypienmu nosuHHi 3HamMu.

e crnocoOM 3aBIaHHS e€JeMEHTapHUX (QYHKIIHA, iX  BJIACTHBOCTI,
reOMETPUYHI IEPETBOPEHHS JUIsl MO0y 10BU TpadikiB GyHKIIIN;

e (opmynu TpUroHOMETpUYHHX (YHKIIA Ta HACHIJKK 3 HUX;, 3HAYCHHS
BIJIOMUX KyTIB TPUTOHOMETPUYHUX (PYHKITIH;



® ANTOPUTMHU PO3B’SI3yBaHHS MOKA3HUKOBUX, JOTapU(MIUYHUX PIBHSHB 1
HEPIBHOCTEM;

® O3HAYEHHJ MOXITHOI Ta MpaBMIa TU(EPEHITIFOBAHHS MTPOCTHUX 1 CKIIATHUX
GyHKIW, aaropuT™M JOCHIKEHHS (QYHKIIA Ta moOyaoBW ix rpadikiB 3a
JIOIIOMOTI'0I0 TOX1THOT;

® IHTErpad eleMeHTapHUX (PYHKIIIH; MpaBuia OOYUCICHHS HEO3HAYCHUX
Ta O3HAUEHUX IHTErpPaiB;

e (dopmynu s 00YMUCICHHS 00’€MIB 1 IUIOII MOBEPXOHb, 3a3HAYCHUX Y
porpami, MHOTOTPaHHUKIB Ta TiJ1 00epTaHHS;

Abimypienmu nosunHi emimu.

e 00UYMCITIOBAaTH TPAHMIN eEJIEeMEHTapHHX QYHKIIA Ta 300payBaTH ix
rpadiku;

® BHUKOHYBAaTH BIJICOTKOBI PO3PaXyHKH; pO3B’SA3yBaTH TPH OCHOBHI 3ajaui
Ha BIJICOTKHU; PO3B’S3yBaTH HECKJIA/IHI 1ippalliOHaJIbHI PIBHIHHS;

® CIpOIIYBAaTH TPUTOHOMETPUYHI BHUpa3HU, PO3B’SI3yBATH HAUIPOCTIIII
TPUTOHOMETPUYHI PIBHSIHHS Ta HEPIBHOCTI;

® BUKOHYBaTH MEPETBOPEHHS BUPA3iB, sIKI MICTITh CTEICHI Ta Jorapudmu;
PO3B’sI3yBaTH MOKA3HUKOBI Ta Jiorapu(MidHi piBHSIHHS 1 HEPIBHOCTI;

e 00YMCITIOBATH MOXIAHI MPOCTUX Ta CKIAEHUX (QYHKIIIH;

® 3aCTOCOBYBaTHM MOXIJHI JO O3HAYEHOTO Ta HEO3HAYEHOTO IHTETpalia;
OOYHMCITIOBATA BU3HAYCHUH THTETpa;

e pO3B’sA3yBaTH 3ajadl Ha OOYHCICHHS 00 ’€MiB, IUIOII IOBEPXOHH
MHOTOIPAHHHKIB Ta T1J1 OOEpPTaHHS.

2. PO3AIJIM AUCHMILJIIH, IO BUHOCATBHCS HA BCTYITHE
BUITPOBYBAHHS
3 IUCUUIIiHT «AJIreOpa i MoYaTKH aHAJI3y»

I ®yHkuii, ix BJIacTUBOCTI Ta rpadiku

HMiticai  uucna. Iloxubkm HaOmmkeHp 1 oOuuciaeHb. OOYHCICHHS 3
HaOJIMKEHUMH JTaHUMU. B1ICOTKOBI pO3paxyHKHU.

Uwucnosi (yHKIi1, ciocobu ix 3agaHHs, BIacTUBOCTI Ta rpadiku. OOepHeHa 1
cknazeHa ¢pyHkii. ['paHuis 1 HemepepBHICTh QYHKITIH.

Kopiup n-2o0 crenens. ApupMETUYHUII KOpIHb N-20 CTENEHs, WOro
BiHacTuBOCTI. CTemeHi 3 palilOHAaJbHUMHU [OKa3HUKAaMH, I1XHI BIACTUBOCTI.
[leperBOopeHHsI BUpa3iB, SKI MICTATh KOPEHI Ta CTENEHI 3 pallloHAILHUMU
noka3Hukamu. CreneneBa ¢QyHKLIsS, ii BiacTUBOCTI 1 rpadik. IppamioHanbHi
PIBHSIHHSI.

II Tpuronomerpu4Hi pyHKUiI

Tpuronomerpuuni  ¢yHkmii  kyra. PamgianHe BUMIPIOBaHHS — KYTIB.
TpuronomeTpuuHi QyHKIIIT YUCIOBOTO apryMeHTy. OCHOBHI CITIBBITHOIICHHS MiX
TPUTOHOMETPUYHUMHU (PYHKITISIMUA OJTHOTO apTyMEHTY.

dopmynu 3BefieHHS. TpuroHoMeTpudHi (YHKIIT CyMH Ta Pi3HUIN JABOX
KyTiB. TpuronomerpuuHi ¢yHKUii noxasiiiHOro aprymenty. Cyma Ta pi3HUIA



CHHYCIB 1 KOCUHYCIB.

[lepioguunicte ¢yHKIiA. BmactuBocTi Ta Tpadiku TPUTOHOMETPUUHHUX
¢dbyukiii. Haitmpoctinn TpUroHOMETpHUYHI PIBHSHHS Ta HEpiBHOCTI. I'apMoOHiuHI
KOJIMBAHHS.

II1. IToka3HMKOBI piBHAHHSA

Hapuutucs oGuucmioBaTH 3HAYEHHS MOKA3HUKOBUX BUPA3iB, PO3B’S3yBaTH

MOKAa3HUKOBI PIBHSHHA Ta pPIBHSIHHS, SKI 3BOJSATHCA JO HHUX; 3aCTOCOBYBATU
PO3B’sI3yBaHHS PIBHIHB SK 3aCi0 MOJIaHHS OJTHUX BEJIMYMH Yepe3 1HIII.
Y pe3ynbrari BUBYEHHS TEMH TIOBUHHI BMITH: OOYMCIIOBAaTH 3HAYCHHS
MOKa3HUKOBUX BHPAa3iB 3a JIOMOMOIOI0 OOYHCIIOBAIBHUX 3ac00iB 13 3aJIaHOI0
TOYHICTIO; PO3B’S3yBaTH HAMMPOCTINII MOKA3HUKOBI PIBHSHHS Ta PIBHAHHSA, SIKI
3BOJISITHCS 10 HUX.

IV Iloxka3zHuKOBi HepiBHOCTI

HaBuutuca po3B’si3yBaTH HaWNpOCTIII IMOKA3HUKOBI HEPIBHOCTI Ta
HEPIBHOCTI, K1 3BOJIATHCS 10 HUX; 3aCTOCOBYBAaTH PO3B’sI3yBaHHS HEPIBHOCTEN SIK
3aci0 MoJaHHs OJHUX BEJIMYMH Yepes3 1HII. Y pe3ysbTaTi BUBUCHHS TEMH OBUHHI
BMITH: PO3B’SI3yBaT HAWIPOCTIII MMOKA3HUKOBI HEPIBHOCTI Ta HEPIBHOCTI, SIKi
3BOJSITHCS 10 HUX; 3aCTOCOBYBAaTH PO3B’SA3YBaHHSA HEPIBHOCTEH JUIsi OOUYMCIIEHHS
CHCTEM.

V Jlorapu¢mivHi piBHIHHS

Hauutu oOuuciaioBaTH 3HAYCHHS JIOrapu(PMIYHUX BHUPa3iB, PO3B’A3yBaTh
HAWIpOCTINIl JOorapu(MIyHl pPIBHSHHA Ta PIBHSAHHA, $KI 3BOJATHCA 10 HUX;
3aCTOCOBYBATH PO3B’sI3yBaHHA PIBHSHB SIK 3acl0 MOJAHHS OJHUX BEIMYUH 4Yepe3
1HOI. Y pe3ysibTaTi BUBYEHHS TEMH IMOBMHHI BMITH: OOYMCIIOBAaTH 3HAYEHHS
Jorapu(MIYHUX BHPa3iB; PO3B’S3yBaTH HAWUIPOCTILI JIOTapu(MidHiI PIBHAHHS Ta
PIBHSIHHS, SIKI 3BOJSTHCA /10 HUX; 3aCTOCOBYBATH PO3B’SI3yBaHHA JIOTapU(PMIUHHX
PIBHSAHD J1J1s1 OOYUCIIEHHS CUCTEM

VI Jlorapudmiuni HepiBHOCTI

HaBunutu po3B’s3yBaTH HAWMPOCTINI  JiorapuMidyHI HEPIBHOCTI Ta
HEPIBHOCTI, K1 3BOJSATHLCS JI0 HUX; 3aCTOCOBYBATH PO3B’S3yBaHHS HEPIBHOCTEH SIK
3aci0 MoJaHHs OJHUX BEJIMYMH Yepe3 1HII. Y pe3ysbTaTi BUBUCHHS TEMH TOBUHHI
BMITH: PO3B’SI3yBaTy HAWIPOCTIII JIOTapu(MiuHI HEPIBHOCTI Ta HEPIBHOCTI, SIKi
3BOJIATBCSI JI0 HUX; PO3PIZHATH BIACTHBOCTI TMOKA3HUKOBOI Ta JOTapu(MIdHOT
(GyHKLIM; 3aCTOCOBYBaTH pO3B’SI3yBaHHA JIOTApU(MIYHUX HEPIBHOCTEH Is
OOYHUCIIEHHS CUCTEM.

VII O0unc/ieHHs NOXiAHUX (PYyHKIIA

[ToxinHa ¢yHkwii, i reomeTpuyHuid 1 ¢BuuHnid 3micT. [loxigHi
HainpocTimux (yskuii. IlpaBuna mudepeniitoBanusa. [loxinHi cTeneHEBUX 1
TpuroHomeTpuuHux ¢QyHkuid. [loximHi ckmanenux ¢yHkuii. Hpyra noxigHa i ii
Gb13uuHM 3MICT. Y pe3ynbTaTi BUBYEHHS TEMHU MOBUHHI BMITH: TU(EepeHLIIOBaTH
byHKIII{, BUKOPUCTOBYIOUM TAaONUII0 TMOXIMHUX 1 MpaBwia JAUQPEPEHIIIOBAHHS,
3HAXOJUTH KyTOBHM KOE(IIIEHT 1 KyT HaXmwiIy AOTUYHOI A0 Tpadika (yHKII B
JIaHIA TOYIll, CKJIQJIaTH PIBHSHHS JOTHYHOI;



VIII [Ho0ynoBa rpagikiB ¢gyHKuii 32 10MOMOr0I0 MOXiTHOI

O3Haku CTanocTi, 3pocTaHHs ¥ cnananHs ¢yHkiii. Exkcrpemymu QyHKIi.
3acTocyBaHHS TOXIHOI 10 JOCHIIpKeHHS (YHKIIH Ta moOyaoBU iX TIpadikis.
Haii6inpie 1 HaliMeHIle 3Ha4eHHs! QYHKIIT Ha MPOMIKKY. Y pe3yJbTaTi BUBYCHHS
TEMU TOBHHHI BMITH: 3aCTOCOBYBAaTH MOXIJAHY [JIsi 3HAXOHKEHHS MPOMIXKKIB
MOHOTOHHOCTI 1 €KCTpeMyMiB (YHKIIT; 3HAXOAUTH HaAWOUIbIIE 1 HaWMEHIIe
3HaueHHs (PyHKIlT, po3B'si3yBaTH HECKJIAIAHI MPUKIAJHI 3a7a4l Ha 3HAXOHKCHHS
HaWOIBIINX 1 HAMMEHIITNX 3HAYEHb PeaIbHUX BEJIMYMH,

IX O04ucieHHs1 HEBU3HAYEHUX IHTErpaJiiB

IlepBicna Ta 1i BmactuBocTi. Haiimpocrimi mudepeHmianbHl piBHSIHHS.
[aTerpan, #oro ¢isuunuii Ta TeoMmeTpuyHUN 3MicT. OCHOBHI BIIACTHBOCTI
iHTETpana. Y pe3ynbTaTi BUBYCHHS TEMH MTOBUHHI BMITH: 3HAXOJUTHU TIEPBICHI, 110
3BOJATHCSA 110 TAOJWUYHHMX, 332 JIOMOMOTOIO TPABHJI 3HAXOKCHHS TEPBICHUX Ta
HaWMpOCTIIIMX TEPETBOPEHBb; BUAUISTH TEPBICHY, IO 3aJ0BOJIbHSE 3ajaHl
MOYAaTKOBI yMOBH; BIJHOBJIOBATH 3aKOH pPYyXy 3a 3aJJaHOI0 MIBHUJKICTIO,
HMIBUAKICTH 3@ MPUCKOPEHHSM, KUTBKICTh €JIEKTPUKH 33 CUJIOI0 CTPYMY, TOIIO

X O0unc/ieHHS BU3HAYCHUX IHTErpaJis

OcHOBHI BiacTUBOCTI Ta oOuucieHHs 1HTerpana. ®Popmyrna HeroToHa-
JletiOHima. Y pe3ynpTaTi BUBYEHHS TEMH YYHI TOBHHHI BMITH: OOYHCIIIOBATH
1HTErpajl 3a JOMOMOTOI0 OCHOBHHUX BlIacTUBOCTEH 1 popmynu HeioTona- JlelOHiia;
3HAXOJIUTHU IO KPUBOJIHIMHUX Tpanerii;

3 mucnumiinm «I'eomerpis»

XTI O04uciaeHHs mioul IVIaHIMeTPUYHUX QIiryp

CdopmyBaTu HaBUKHM NOOYA0BH FT€OMETPUYHUX (PITYp HA TUIOUIUHI, HABYUTH
oOuyucIOBaTH 3a BLAOMHUMH (OpMyJlaMy IUIOHI TUIaHIMETpU4HuX Qiryp. VY
pe3ynbTaTi BUBUEHHS TEMH MOBUHHI BMITH: 300pakaTh Ha IUIOHNIMHI (irypu
Ia”HiMeTpii; oOuuciaroBaTh 3a AaHUMHU GOpMYyJaMHU IUIONI TJIAaHIMETPUYHHUX
iryp.

XII O0unciieHHs 00’ €MiB, IO MOBEPXOHb MHOTOTPAHHMKIB

Po3BUHYTH CIPUIHATTS IPOCTOPOBUX (HOPM Ir€OMETPUUHOTO MOJIETIOBAHHS;
BBECTH KUIBKICHI XapaKTEPUCTUKH T€OMETPUYHUX TUT Ta iX MOBEPXOHb, HABYUTH
YYHIB OOYMCIIIOBATH iX, JaTH YSBJIEHHS MPO OCHOBHI METOJM BHUMIPIOBAHHS
r€OMETPUYHUX BEJIMYUH — PO3APIOJEHHS 1 BUYEPITyBAHHS. Y PE3yJIbTaTl BUBYEHHS
TEMHU NOBHUHHI BMITHA: OOYMCIIIOBATH 3 HEOOXIIHOIO TOYHICTIO 00'€MH Ta ILIOILII
MOBEPXOHb MHOTOI'PAHHUKIB, BUKOPHUCTOBYIOUH: OCHOBHI ()OPMYJIH; PO3APIOHEHHS
TIJI Ha HaWMpOCTIlI; HEOOX1JHI BUMIPIOBAaHHSA MapaMeTpiB peajbHUX TUI Ta iX
MOJEJICH; TEXHIYHI MATIOHKH.

XTIV O0unciieHHs 00’€MiB Ta IJIOL MOBEPXHI TiJl 00epTaHHA

Po3BuHYTH CIPUAHATTS IPOCTOPOBHUX (HOPM TrE€OMETPUIHOTO MOJICTIOBAHHS;
BBECTH KUIBKICHI XapaKTEPUCTUKH T€OMETPUYHUX Ti Ta iX MOBEPXOHb, HABUYUTHU
YYHIB OOYMCITIOBATH iX, JaTH YSBJICHHS PO OCHOBHI METOJM BHUMIPIOBAaHHS
r€OMETPUYHUX BEIMYUH — PO3APIOIECHHS 1 BUYEPITyBaHHs. Y Pe3yJIbTaTi BUBUEHHS
TEMU YYHI TIOBMHHI BMITH: OOYHCIIOBAaTH 3 HEOOXIIHOIO TOYHICTIO 00'eMu Ta



IUIONII TOBEPXOHb TE€OMETPUYHUX TiJ, BUKOPUCTOBYIOUH: OCHOBHI (HOpMYIIH;
pO3IIpIOHEHHST TUI Ha HAWMPOCTIII; HEOOXiJHI BUMIPIOBaHHS IapaMeTpiB
pealbHUX T Ta X MOJIEJICH; TeXHIUHI MaJTIOHKH.

3. IIporpaMHi NUTaHHSA 3 MATEMATHKH, IKi BUHOCATHCS HA BCTYIHE
TeCTYBAHHA

I. OcHoBHI MaTeMaTH4YHI NOHATTH Ta GaKTH

Apudmernka, anredpa i MO4aTKH aHaIizy

1. Harypansui uucna (N). Ilpocti Ta ckmageni uucia. [[iapHHK, KpaTHe.
HaiiGinpmmii cribHmiA 1impHUK. HaliMeHine criapHe KpaTHe.

2. O3Haku noAiabpHOCTI Ha 2, 3, 5, 9,10.

3. lini umcna (Z). Pamiomaneni umcia (Q). Ix momaBamHs, BimHIMaHHS,
MHOYKEHHSI 1 UIeHHS. [TopiBHSIHHS pallioHaIbHUX YUCE.

4. Hinicui yucna (R), iX 3anmuc y BUTIISI AECITKOBOTO APOOY.

5. 300paxkeHHs uncen Ha npsaMiil. Moy 4yuciia, Horo reoOMeTpUYHHA 3MICT.

6. Uucnoni Bupasu. Bupasu i3 3MiHHUMU.

7. CreniHb 3 HATypaJbHUM 1 palllOHATHHUM TMOKa3HUKOM. ApubMETUYHUN

KOPiHb.

8. Jlorapudmu, ix BIaCTUBOCTI.

9. OpnouneH i MHOrowieH. Jii Hag HUMHU. POPMYITH CKOPOUEHOTO MHOKECHHSI.

10.Muorowien 3 opgHiero 3MiHHOKO. KopiHb MHOrouwieHa (Ha WPHUKIATI
KBaJPaTHOTO TPUYJIEHA).

11.ITonstrs ¢ynkuii. Cnocodbu 3amganHs QyHkuii. OOmacTb BH3HAYEHHS,
obsacth 3HaueHb PyHKIii. DyHKIsA, 00EpHEHA 10 JAHOI.

12.T'padik byskmii. 3pocTanHs i cnaganHs QYyHKIIIT; MepioANIHICTh, TAPHICTB,
HETMapHICTb.

13.JloctatHa ymoBa 3pocTaHHs (cragaHHs) QyHKIIi Ha TPOMDKKY. [ToHSTTS
exctpemymy dyskiii. HeoOxigHa ymoBa exctpemymy GyHKINT (Teopema
®epma). Jocratas ymoBa exctpemymy. HaiiOinbIe 1 HaliMeHIle 3HAYSHHS
byHKIIIT Ha TPOMIDXKKY.

14.03HaueHHss ¥ OCHOBHI BJIACTUBOCTI  (YHKIIW: JiHIAHOI —y=ax+b,
KBaJpaTH4HOi yY=ax?+bx+c, crenenenoi y=ax" (NeZ), nokasHUKOBOi y=a’,
a>0, morapudmiunoi y=l0g.x, a>0; TpuronomeTpuyHux QyHKIi ( y=Ssin X,
Yy=COS X,y =1tg X).

15.PiBHsiHHs. Po3B'A3yBaHHS pIBHSIHb, KOpE€HI piBHSAHHA. PiBHOCHWIIBHI
piBHAHHS. ['padik piBHSIHHS 3 ABOMA 3MIHHUMH.

16.HepiBuocTi. Po3B's3yBanHs HepiBHOCTEH. PIBHOCHIIbHI HEPIBHOCTI.

17.Cuctemu piBHAHB 1 cucTeMH HepiBHOCTel. Po3B's3yBanHs cuctem. KopeHi
cucTeMu. PIBHOCHIIBHI CUCTEMU PIBHSHb.

18.Apubmernyna Tta reomeTpuyHa mporpecii. @opMmynu n*ro ujaeHa i cymu n
MEPIINX YWICHIB MPOTpecii.

19.CuHycC 1 KOCHHYC CYMH Ta Pi3HHMIII ABOX apryMEHTIB ((hopMyJIH).

20. HepeTBopeHHs{ B z[06yT01< cym: Sin* X+ Sin*x, COS*X + COS*X.



22 .TToximHi QyHKIH: Yy = SIN X,y =C0S X,y =tg X,y = X", neN.
['eomertpis

1. Ilpsima, mpomiHb, BIAPI30K, JaMaHa; JOBXHHA Bijpi3ka. KyT, BenuduHa KyTa.

Beptukaneni Ta cyMikHi KyTH. [lapanenbni mnpswmi. IlepeTBopeHHs

moAIOHOCTI Ta 1OT0 BIACTUBOCTI. BiHOIIIEHHS 1UToNT MOAI0HUX (iryp.

[Ipukinaau nepeTBOPEHHs FTEOMETPUYHUX (PITyp, BUAN CUMETPII.

Bexropu. Onepariii Hajl BEKTOpamu.

MHuorokyTHUK. Bepiivau, cTOpoHu, AiaroHaiai MHOTOKYTHHUKA.

TpukytHuk. Meniana, OicekTpuca, BHCOTa TPUKYTHHKA, IX BIACTHBOCTI.

Bumu TpuxkytHukiB. CHiBBIZHOUIEHHS MIX CTOPOHaMH Ta KyTaMmu

MPSIMOKYTHOTO TPUKYTHHUKA.

6. HoTupHKYTHUK: Mapanenorpam, NpsiMOKYTHUK, pOMO, KBaJpaT, Tpameris.

7. Kono 1 kpyr. Llentp, miametp, pamiyc, Xopaa, cidHa. 3aJIeKHICTb MK

BiJIpi3Kamu y koJii. JlotnyHa 10 kona. [lyra kona. CeKTop, CerMeHT.

[lenTpanbHi Ta BOUCaHI KyTH.

9. ®opMynu TUION] TEOMETPUYHUX (ITyp: TPUKYTHHKA, MPSIMOKYTHHUKA,
napajieiorpama, KBajpara, Tparerii.

10.JloBxuHa Ko1a 1 JOBXKHMHA AYTH Koja. Pagianna mipa kyTta. [lnoma kpyra i
IUIOIIA CEKTOPA.

11.TTnomuna. [TapanensHi IIOMMHYU Ta TUIOIINHHU, 110 MEPETUHAIOTHCS.

12.1TapanenbHiCTh TPAMOI i TUTOMIWHHY.

13.KyT nipsimoi 3 mutoruHoo. [leprneHaukysp 10 TUIONuHY.

14.JIBorpanHi kytu. JIiHIAHUN KyT OBOrpaHHOro KyTa. lleprneHauKyaspHICTh
JIBOX TUTOIIHH.

15.Muororpannuku. Bepmwmnu, peOpa, rpani, [JlaroHaji MHOTOIPAaHHHKA.
[Ipsma 1 moxuya mpusmu; mipamiga. IlpaBuibHa npusma W mnpaBuiIbHA
nipamiga. [lapaneneninenu, ix BUay.

16.Tina obGepranHs: UUIiHApP, KOHYyC, cdepa, kyms. Llentp, miamerp, pamiyc
cdepu i kyini. [Inomuna, notnyHa 10 chepu.

17.®@opmMynu 110111 MOBEPXHI ¥ 00'eMy MPU3MH, MipaMiIu, UIIHAPA, KOHYCA.

18.Dopmynu 06'emy KyJi Ta 1l vacTuH 1 popmyia ol chepwu.

oW

0

II. OcHoBHi popmyu i Teopemn
Aunre6pa 1 IoYaTKu aHaji3y
®ywukiis y=ax+Db, 1 BmactuBocTi, rpadik.
®dyukis y=Kk/X , ii BmacTuBocTi, rpadik.
dynxuis y=ax?+bx+c , ii Bractusocri, rpadik.
dopmyJia KOpPEHiB KBaAPATHOTO PiBHSIHHSI.
Po3kiagaHHs KBaipaTHOTO TpUYJIEHA HA JIHIMHI MHOKHUKH.
BiiacTuBOCTI YHNCIOBUX HEPIBHOCTEH.
Jlorapudm n100yTKy, CTENEeHsl, YaCTKH.
®dyukIii y = Sin X, y = C0S X, y = tg X, ix 03Ha‘-IeHH$I, BJIACTUBOCTI, Tpadiku.
. Kopeni piBasiHb SINX =@, COS X = @, tg X =
10 @opMyIu 3BEJCHHS.

CoNOR~WODE
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11.3anexHIiCTh MK TPUTOHOMETPUYHUMHU (PYHKLISIMH OJHOTO W TOTO X
apTyMEHTY.
12. TpuronomeTpuuHi GyHKIIT TOJABIHHOTO apTYMEHTY.
13.1ToxiqHa cymMu, 10OYTKY i YaCTKH ABOX (PYHKIIIM.
14.PiBHSHHS JOTHYHOI J10 Tpadika GyHKIIII.
[eomertpis

CoNOORLDE

BiactuBocTi piBHOOEIPEHOTO TPUKYTHHKA.

BiractuBOCTI TOYOK, piBHOBIIJIAJICHUX BiJI KIHIIIB BiJIpi3Ka.

O3Haku napajieabHOCTI IPSIMHUX.

Cywma kyTiB TpuKyTHHKA. CyMa BHYTPIIIHIX KYTiB OMYKJIOTO MHOTOKYTHHUKA.
O3Haku mapasnenorpama.

KoJ10, onrcane HaBKOJIO TPUKYTHHKA.

Komo, Bnircane B TpUKYTHUK.

JloTryHa 10 KoJia Ta ii BIIaCTUBICTb.

. BuMiproBaHHs KyTa, BIIUCAHOTO B KOJIO.

10 O3Haku 10/1I0HOCTI TPUKYTHHKIB.

11.Teopema Ilidparopa.

12.®opmynu 11011 MapaieiorpaMa, TPUKyTHUKA, Tpamerii.
13.®opmyia BifcTaHl MK JIBOMa TOUYKaMU TIOIIMHHU. PIBHSHHS KOJIa.
14.03Haka napajieTbHOCT1 MPAMOI 1 TJIOLIUHHU.

15.03Haka napaienbHOCT1 TUIOIIUH.

16.Teopema mpo neprneHIUKYISIPHICTh TPSIMOI i TTOIHHH.
17.1lepneHANKYISIPHICTD JBOX IUIOIIMH.

18. ITapanenpHICTh NPSAMHUX 1 TUTOIIKH.

19.1leprieHANKYISAPHICTD MPSAMUX 1 TIJIOIIHH.

4. KPUTEPII OIHIOBAHHS 3HAHb ABITYPICHTIB

Jlist ormiHIOBaHHS 3HaHb a0ITYpIEHTIB 3aCTOCOBYIOTHCS Taki Kputepii Ta

[IKaJia OLIHIOBAHHS:

Pigni
HABYUAILHUX
0ocsicHenb

Bbanu

Kpumepii oyintoeanusa naguanbHux 00csacHeHb

IlouatkoBui

70

AOITYpIEHT PO3MI3HAE OJUH 13 KIJTbKOX 3alPOTIOHOBAHUX
MaTeMaTUYHHUX 00’ €KTiB(CUMBOJIIB, BUPa3iB, FEOMETPUUHHUX
¢biryp ToI10), BUAUIMBIINA HOTO CEpe]l IHIINX; YUTAE 1 3AIMUCYE
quclia, Iepernucye TaHuii MaTeMaTUIHHUN BUpa3, popmyiy;
300pakae HAMMPOCTIII reoMeTpuyH1 QIrypu (MaJitoe ecki3)

80

AOGITYypi€eHT BUKOHYE OJJHOKPOKOBI [Iii 3 UMCIaMH,
HANMPOCTIIIMMHI MaTeMaTHYHUMH BHpPa3aMu; BITI3HAE OKpeMi
MaTeMaTH4Hi 00’ €KTH 1 MOSICHIOE CB1M BUOIP

90

AOGiTypi€eHT MOPIBHIOE JTaHi 400 CIIOBECHO OINMMCaHI MaTeMaTUYHi
00’€KTH 32 iX CyTTEBUMU BIACTHBOCTSIMH; 32 JOITOMOTOIO
eK3aMeHaTOpa BUKOHYE €JICMCHTAPHI 3aB/IaHHS




Cepenniii

100

AOGITYypiEHT BIATBOPIOE MaTeMAaTHYHI O3HAYCHHS 1
(hopMyITFOBaHHS TBEP/KCHb;Ha3UBAE CIIEMEHTH MATEMATHIHHUX
00’€eKTiB; (HOPMYIIIOE IeSIK1 BIIACTUBOCTI MaTEMAaTUYHUX

00’ €KTiB; BUKOHYE 3a 3pa3KaMHM 3aBJIaHHs 000B’I3KOBOTO PiBHS

115

AOGITYpIEHT UIIOCTPYE O3HAUEHHSI MaTEMAaTUYHHUX MOHSTD,
(dhopmyItOBaHb TEOPEM 1 ITPaBUJI BUKOHAHHS MAaTEMAaTUUHUX J1H;
PO3B’sI3y€ 3aBJaHHsI 000B’I3KOBOT'O PIBHSA 32 BIJIOMUMU
QITOPUTMaMU 3 YACTKOBUM MOSICHEHHSIM

130

AOITYpIEHT UTIOCTPY€E O3HAUCHHS] MAaTEMATUYHUX TIOHSTH,
(dhopMyITIOBaHb TEOPEM 1 MTPABUJI BUKOHAHHS MaTeMaTHUYHUX J1H
BJIACHUMH MPUKJIIAJaMU; CAMOCTIMHO pO3B’A3Yy€ 3aBAaHHS
000B’SI3KOBOT0 PIBHA 3 IOCTATHIM MOSICHEHHSIM; 3alIHCY€
MaTeMaTUYHHI BHpa3, popMyiTy 3a CIOBECHUM (OPMYITIOBAHHSAM
1 HAaBIAKH

JlocraTHiit

145

AOITYpIEHT 3aCTOCOBYE O3HAYCHHSI MATEMATHYHHX MOHATH Ta iX
BJIACTUBOCTEN JIJIs1 PO3B’A3yBaHHs 3aBJIaHb Y 3HAMOMMX
CUTYAIISIX;3HA€ 3aJIEKHOCTI MIXK €JIeMEHTaMH MaTeMaTUYHUX
00’ €KTiB;CaMOCTIMHO BUIIPABIISE BKa3aHi HOMY TOMUJIKH;
pPO3B’sI3y€ 3aBlIaHHs, epe10adeH1 mporpaMoro, 6e3 ToCTaTHIX
MOSICHEHb

160

AOGITYpIEHT BOJIOJI€ BU3HAUYCHUM ITPOTPAMOI0 HABYAIbHIM
MaTepiaioM;po3B’I3y€ 3aBJaHHs, epe0aueHHI IPOrpaMoro 3
JaCTKOBUM TIOSICHEHHSIM; YaCTKOBO apryMEHTY€ MaTeMaTHJHi
MIpKYBaHHs ¥ po3B’si3yBaHHs 3aBIaHb

170

AOGITYpi€HT BUIBHO BOJO/II€ BUBHAYEHUM IIPOrPAMOIO
HaBYAJIbHUM MaTepiajioM; CAaMOCTITHO BUKOHY€ 3aB/IaHHS B
3HaOMMX CHUTYaIlisIX 13 JOCTATHIM MOSICHEHHSM; BUIIPABIIsE
JIOTIYIICHH] IOMUJIKHU; TTIOBHICTIO apTyMEHTY€ OOTPYHTYBaHHS
MaTeMaTUYHHUX TBEP/KEHb; PO3B’SI3y€ 3aBJaHHS 3 JOCTATHIM
HOSICHEHHSIM

Bucoxkunit

180

AOITYpIEHT YCBIJOMIIIOE HOBI JJISI HbOTO MaTeMaTHUHI (PaKTH,
171e1, BMi€ TOBOJAUTH MaTEMaTUYHI TBEP/XKEHHS 3 JOCTaTHIM
OOTPYHTYBaHHSM; PO3B’s3y€ 3aBJAHHS 3 TOBHUM TOSICHCHHSM 1
OOTPYHTYBaHHSIM.

190

AOGITYpIEHT BUIBHO 1 MPaBUILHO BUCJIOBIIIOE BIJIMOBI/IHI
MaTeMaTUYHI MipKYBaHHSI, IEPEKOHIMBO apTyMEHTYE
iX;caMOCTIITHO 3HAXOAUTH JKepera iHpopMallii Ta mpairoe 3
HUMU; BUKOPUCTOBYE HAOyTi 3HAHHS 1 BMiHHS B HE3HAHOMUX JJIS
HBOT'O CUTYallAX;3Ha€e nepeadayeHi nporpaMoro, OCHOBHI
METOJIM PO3B’SI3aHHSA 3aBJAHHS 1 BMi€ 1X 3aCTOCOBYBATH 3
HEOOXiTHIUM OOIPYHTYBaHHSIM

200

AOGITYypi€HT: BUSIBIISI€ BaplaTUBHICTh MUCJICHHS 1 palllOHAJIbHICTD
y BHOOPi crtocoOy po3B’si3aHHs MAaTEMATUYHOI TPOOIIEMH; BMi€E
y3arajbHIOBaTH i CUCTEeMaTU3yBaTH HAOyTI 3HAHHS; 3AATHUH J10
PO3B’si3aHHs HECTAaHIAPTHHX 3314 i BIpaB




10

Tabnuus nepeBeicHHs TECTOBHUX 0ajiB, OTPHMAHUX BCTYITHHKAMH 332 BUKOHAHHS 3aBIaHb
eK3aMeHaliiHo1 poOOTH 13 MaTEeMaTUKH

Peiirunrosa Peitrunrosa Peiiruurosa Peiirunrosa
Tecrosuii 6aa ouiHKa Tecrosuii 6aa ouiHKa Tecrosuii 6aa ouiHKa TecroBuii 6aa oliHKA
100 - 200 100 - 200 100 - 200 100 - 200
0 - B 9 100 27 149 45 179
g 10 103 28 151 46 180
1 e CRin 11 107 29 153 47 182
12 110 30 155 48 183
2 He CKITan 13 114 31 157 49 185
14 117 32 158 50 186
3 He CKIIaB 15 121 33 160 51 187
16 124 34 162 52 189
4 He CKJIaB 17 126 35 163 53 190
18 129 36 165 54 191
5 HE CKIIaB 19 132 37 167 55 192
20 134 38 168 56 194
6 He CKIIaB 21 137 39 170 57 195
22 139 40 171 58 196
7 He CKJIaB 23 141 41 173 59 197
24 143 42 174 60 198
8 HE CKJIaB 25 145 43 176 61 199
26 147 44 177 62 200
HopmaTtuBu OLIHIOBAHHA
C KinbKicTh NpaBHIBHUX
bann KinbKicTh IOMHJIOK . .
BLINOBiaeN
70 15—16 1 GinbIe 1-2
80 13—14 3-4
90 1112 5-6
100 9—10 7-8
115 7—8 9-10
130 5—6 11-12
145 4 13-14
160 3 15-16
170 1+1 (Herpy6a) 17-18
180 1 19-20
190 1 (Herpy6a) 21-22
200 — 23-24
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Cxema HapaxyBaHHSI TeCTOBHMX 0aJiiB
3a BUKOHAHHS 3aBJaHb POOOTH 3 MATEMATHKH

3aBaaHHsI 3 BHOOPOM oHi€l mpaBMiIbLHOI Bianosizi (1-12)
oriH00Th y 0 a6o 1 6ar:
16a1, K110 BKa3aHO MPaBUJIbLHY BiJIMOBIb;
0 GaiB, SKIIO BKa3aHO HEMPABHJIbHY BIJIOBIJIb, BKa3aHO O1IbIIE OJHIET BIAMOBII,
a0o0 BIAMOBII HA 3aBOAHHS HE JAaHO.

3aBaaHHsI HA BCTAHOBJIEHHS BiamoBigHocTi («ioriuHi mapu») (13)
omiHOTH y 0, 1, 2, 3, 4 Ganu:
1 6ai - 3a KO’KHY MPaBUIBHO BKa3aHy BIMOBIAHICTD («JIOTIYHY TAPY»);
0 6aniB — 3a OyAb-SKY <JIOTIYHY Mapy», AKII0 3p00JIEHO OLIbIIE OJIHIE€T TO3HAYKU
B PSJIKY Ta/a00 KOJIOHITI, SIKIIIO HE BKAa3aHO >KOJAHOI MPAaBUIILHOT BIAMOBIIHOCTI, 00
BIJIIIOBII1 Ha 3aBJAaHHS HE HAIAHO.

3aBaanHA BiAKpuToi popMu 3 KOpPOTKOI Bixnosinaw (14)

cmpykmypoeate 3a80anus OiHTh y 0, 1, 2 6anu: 1 6an 3a KOXKHY MPaBUIBHO
BKaszaHy BiinmoBiAb; 0 GaiiB, AKIIO BKa3aHO OOW/BI HEMPABWIbHI BIAMOBIIIL, a00
BIJINIOBIJI1 Ha 3aBJaHHS HE HAJIaHO.

Hecmpykmyposare 3a80arHs OUIHIOTL y 0 abo 2 Oanu: 2 Ganu, SIKIIO BKa3aHO
NpaBWIbHY BiNOBiAb; 0 OaniB, SKIIO BKa3aHO HEMPABUIBHY BIAMOBiAL, a00
BIJINIOBIJI1 HE HAJIAHO.

3aBaanHA BigkpuToi ¢popmu 3 po3ropuyror Bixmosixaio (15)

ominTh y 0, 1, 2, 3, 4, 5, 6 Ganis:

6 6aJiiB — SIKIIIO YYaCHHUK BUSBJISIE BapiaTUBHE MUCIEHHS, MOXKE PO3POOUTH CITOCIO
pO3B’s3yBaHHS 3aBJIaHHs, BUKOPHCTOBYIOUM 3HAHHS 3 PI3HUX PO3AUTB KypCy
reoMeTpii abo anredpu 1 MOYATKIB aHai3y, PO3B’SA3aTH 3aBJaHHA 3 TOBHUM
OOTPYHTYBAaHHSIM KO>KHOTO €TaIly;

5 GaliiB — SIKIIO YYaCHHUK BUSBIISIE BapiaTUBHE MUCIIEHHS, MOXKE PO3POOUTH CITOCIO
pO3B’s3yBaHHS 3aBJIaHHs, BUKOPHCTOBYIOUM 3HAHHS 3 PI3HUX PO3AUIB KypCy
reoMeTpli abo anredOpu 1 MOYATKIB aHaNi3y, PO3B’SA3aTH 3aBJAHHS 3 YaCTKOBUM
OOIPYHTYBaHHSIM KOXKHOTO €TaIy,

4 0Gamu - Y4YaCHUK MOXE pO3pOOMTH CIOCI0 pO3B’SI3yBaHHS 3aBIaHHA,
BUKOPUCTOBYIOUM 3HAHHS 3 PI3HHUX PO3IUIIB Kypcy reomerpii abo anreOpu i
MOYaTKIB aHaji3y, PO3B’sA3aTH 3aBIaHHSA 3 JIESIKUM OOIPYHTYBaHHSIM KOXXHOTO
eTany;

3 OGamu - yYacCHHK MOXKE PO3POOUTH CHOCi0 pO3B’s3yBaHHS 3aBJIaHHS,
BUKOPUCTOBYIOUM 3HAHHS 3 JEAKUX PO3AUIB Kypcy TreoMerpii abo anrebpu i
MOYaTKIB aHaJi3y, pO3B’s3aTH 3aBJlaHHS 0e3 0OTpyHTYBaHb KOXKHOIO €Tary;

2 Ganu — y4aCHUK MPHU PO3B’SI3yBaHHI 3aBJaHHS BUSBJISE 3HAHHS CEPEAHBOTO PIBHS
3 PO3ILTIB Kypcy TeoMeTpii abo anreOpu 1 moyaTKiB aHamizy, GOpMYIIOE IesiKi



12

BJIACTUBOCTI, O3HAYEHHS TOIIO, PO3B’sA3y€ 3aBAaHHS YACTKOBO 3a BIJOMHUMH
aJITOPUTMaMH;

1 6an - ygyacHHWK TIpH pO3B’sI3yBaHHI 3aBJIaHHs BUSBIISIE 3HAHHS ITOYATKOBOTO PiBHS
3 pO3AUTIB Kypcy reomerpii abo anreOpu 1 MoyaTkiB aHamizy, GOPMYIIOE JIESKI
BJIACTUBOCTI, O3HA4Y€HHsI TOIO, BKa3zye ¢Gopmyiny abo 300pakae PHUCYHOK (3a
HEOOX1HOCTI);

0 OajiB - BIAIMOBIAI HA 3aBIAHHS HE HAIAHO.

MakcuMaibHa KIJIbKICTh MPaBUIIBHUX BIJTIOB1ICH — 24 GaJiu.

["onoBa mpeaMeTHOT eKk3aMeHaIiiHo1 Komicii L JiIwamuaa BOLYJIAK
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CIIUCOK PEKOMEHJIOBAHOI JIITEPATYPHU JIJIAA MIATOTOBKU

3 nucuumiinm «I'eomeTpis»

. I'eomeTpis: migpyunuk st 10 Ki1. 3aralbHOOCBITHIX HaBY.3aKJI: MPOMUIbHUI
pieenb / I'.Il.ber3, B.I'ber3, H.I'. Bmanmimipora, B.M. BraagimipoB. —
K.:I'eneza 2010p.- 232c.

. I'eometpis: migpyuynuk juisi 11 K. 3arajJlbHOOCBITHIX HaBY.3aKJ: aKaJeM.
piBenb, mnpodineHuii pieHb / [.Il.bem3, B.I'.bes3, H.I'. Bmamimiposna,
B.M.Bnanimipos. — K.:I'enesza 201 1p. -336¢

3 nMcuMILTiHM «AJredpa i HOYaTKH aHATIZY»

. AnreOpa 1 mouatku anamizy: [limpyunuk ans 10 k. 3aragbHOOCBITHIX
HaBY.3aKJ: npodinbauii piBens / €.11. Henin. — X.: T'imuazis 2010p. -416¢

. Anrebpa 1 nmouarku ananmizy: Iligpyunuk s 10 k1. 3arajJlbHOOCBITHIX
HaBY.3aK: npodiabHuil piBeHb / A.I'.Mepzmsk, JI.A. HomipoBcekuii, B.b.
[Tonoucekuii, M.C. fAxkip. — X.: I'imuazis 2010p. -416¢

. Anrebpa 1 movarku aHamizy: Iligpyunuk s 10 k1. 3arajJlbHOOCBITHIX
HaBY.3aKI: npoduibHUM piBeHs / A.I.Mepansk, [.A. HomipoBcrkuii, B.b.
[Tonoucekuii, M.C. Sxkip. — X.: I'imuazis 2011p. -431c¢

3 nucuuniinm «MaremaTtuka

. Maremaruka: AnreOpa 1 Mo4aTKHU aHalli3y Ta reomeTpis. PiIBeHb cTaHIapTy:
nigpyy. ang 10xkn 3aknagiB 3araibHOi cepeanboi ocBith / I.I1.beBs,
B.I'.ber3. — K.: BunaBauuuii gim «OcBitay, 2018p -288c

. Maremaruka: AnreOpa i MoYaTKU aHali3y Ta reoMerpisd. PiBeHb cTaHmaprty:
nigpyy. ans 11kn 3aknagiB 3aranbHOi cepennboi ocBith / ['.Il.beBs,
B.I'".ber3. — K.: BunaBauuuii gim «OcBitay, 2019p -272¢

. Marematuka (asirebpa 1 moyaTKd aHali3y Ta T€OMETpisi, pIBEHb CTaHIAPTY):
niapyd. st 10k 3aknaAiB 3aranbHoi cepennboi ocsit / €.11. Hemin. — X.:
Bunasauurso «Panok» 2018p. -328¢

. Maremartuka: anrebpa 1 MoyaTKd aHali3y Ta T€OMETPisi, piBEHb CTAaHIAPTY:
nigpyd. nus 11kim 3akmaniB 3arajibHOi cepenHboi ocBiTH / A.l.Mep3msk,
J.A. Homiposcekuii, B.b. TTononcekuit, M.C. fxip. — X.: 'imuazis 2019 p.
- 208 c.



