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IHHOACHIOBAJIBHA 3AIINCKA

Jlary miporpamy po3poOJieHO IS BCTYMHHUKIB A0 Uepkachbkoro XymaoXKHBO —
TEXHIYHOTO KOJIC/KY BIAMOBIAHO O BAMOT TIOBHOi 3arajibHOi CEPEAHBOI OCBITH 3
ypaxyBaHHSM YHHHOI HaBYaJIbHOI TporpamMu Ta 3aBmanb 3HO 3 maremarwkw,

3arBepkeHoi MiHICTEpCTBOM OCBITH 1 Hayku Ykpaiau Big 04.12.2019 Ne 1513.

Ha BcTymHOMYy BHNpoOyBaHHI 3 MAaTeMaTHKH BCTYIMHUKH A0 YepKachbKOro
XYJIO’KHBO — TEXHIYHOTO KOJIC/KY TIOBHHHI TTOKA3aTH BMIHHS:

1. BynyBatu MaremMatwdHl MOJEI1 pPeallbHUX OO'€KTIB, TPOIECIB 1 SABUII Ta
JOCIIIDKYBATH Il MOJIEITI 3ac00aMU MaTeMaTHKH,

2. 37aTHICTh BUKOHYBATH MaTeMaTHYH1 PO3PaAXyHKH,

3. BukxoHyBaTH TOTOXKHI IEPETBOPEHHS BUPA3IB;

4. bynysatu 1 anamizyBaty rpadiku GyHKIIOHATFHUX 3AJICKHOCTEH,
JOCITIJIDKYBATH 1XHI BIACTHBOCTI,

5. Po3B's3yBaTy pIBHAHHS, HEPIBHOCTI Ta X CHCTEMH.

6. OIIHIOBATH IMAHCH HACTAHHS THX YW IHIMAX TOMAIN, MIPY PHU3HKY TPH
MPUHHATTI TOTO Y THIIOTO PIMIEHHS, BUOUPATH ONTUMAJTbHE PIIICHHS.

7. BumiproBaTé TEOMETPUYHI BEJIWYMHW Ha TUIOMMHI W Yy TPOCTOPI, SKi
XapaKTepU3yIOTh PO3MIMIECHHS TeOMETpUUHUX GIiryp (BIACTaHI, KyTH),
3HAXOJIUTH KUTHKICHI XapakTEPUCTHKH (iryp (TUTOIl Ta 00'eMM);

8. AmamizyBaTu 1H(pOpMAIIiiO, SKa MOAaHa y p13HUX (hopMax.

CmiBbecima 3 MaTeMaTHKH B1AOYBAeThCA B YCHIH (hOpMI, CKITAAETHCA 13 JTBOX
YCHUX THTaHb 13 aireOpW Ta TeoMeTpli Ta PO3B SI3yBAaHHAM JBOX MPAKTHIHUX
3aBAaHb 13 aNreOpW Ta TEOMETPli, BUKOHYIOUH SKI BCTYMHUK MOKE CKOPHUCTATHCh
noBlIIKOBUMHU Matepiamamu. Yac cmisOeciam - g0 30 xpwimH. PesynpTaT cniBbecian

OIHIOETHCS 12 GaNBbHOIO MIKAJIOKO Ta OTOJIONTYETHCS B ACHD 1i MPOBEICHHA.



IMPOI'PAMA 30BHIIIHBOI'O HE3AJIE)KHOI'O OIIIHIOBAHHSI
PE3YJIbTATIB HABUAHHS 3 MATEMATHUKH 3IOBYTHUX HA OCHOBI
IMMOBHOI 3ATAJIBHOI CEPEJTHHOI OCBITU

Mertoro € OIiHEHHSA Pe3yJIbTaTiB HABUAHHSI 3 MAaTEMaTHKH, MO0 3I1HCHHATH

koHKypcHu# BinO1p aia HapuanHg y UXTK. OmianTe piBeHb BONOIIHHA YIaCHUKAMH

KOMIIETCHTHOCTSIMH 3 OCHOBHHX MAaT€MaTHYHHX PO3AUIB Ta TEM, IO BIAMOBIIAIOTH

OCHOBHHUM MaTeMaTHYHUM ITOHATTSIM 1 (paKTam.

OcHOBHI MaTeMaTHYHI OHATTA 1 (paKTH

Hasea po3ainy, Temu

3MicT HABYAJLHOIO
Marepiaay

KommnerenTHocri

AJITEBPA I IIO9YATKH AHAJTI3Y

UNCJIA 1 BUPA3U

JliiicHi 4ucna, HaTypaJbHi,
pauioHaNbHI,  1ppamiOHAJBHI.
[TopiBHsAHHSA ymcen Ta ali 3
HUMH.

® BJIACTUBOCTI miil 3 AIACHUMH
YUCJIAMH,

® IIpaBmUIIa
JUHACHUX YUCEIT,

® O3HAKHU TIOOUILHOCTI YUCEN
Ha2, 3,5,9, 10;

e npasua 3HaxomkeHHss HC/L
ta HCK uucen;

NOPIBHSHHS

® [paBuUja OKPYTJICHHS
npo0iB.;
® O3HAYUCHHSA KOpE€HA n-ro

CTENeHsl Ta apuPpMETUIHOTO
KOPEHS N-TO CTETeHS,

® BJIACTUBOCTI KOPEHIiB,

® O3HAYEHHA  CTENeHs 3

HATypaJbHUM  IJUM  Ta
parioHaJIbHUM
MMOKa3HUKAMH, ixHI
BJIACTUBOCTI;

® YHCJIOBI IPOMIXKKH;
® MOJYJIb AIMCHOTO YHCIa Ta
HOro BJIACTUBOCTI.

® PO3PI3HSTH BUIOU 4YHCEN Ta

YHCIIOBUX MTPOMIKKIB;
MOPIBHIOBATH IIHCHI YNCIA;
BUKOHYBaTU Jii 3 NIACHUMU
YUCJIAMU,
BUKOPHCTOBYBATH
MOALILHOCTI;
sHaxogutu HCJ[ ta HCK
qHCel,

3HAXOJIUTH HEMOBHY YaCTKY
Ta OCTadyy BIg JiJIEHHS
OJTHOTO HATYPaJbHOTO YHCIIA
HA 1HIIIE;

MEePETBOPIOBATH  3BUYANHUIA
npi0 y NecATKOBHIA,
OKPYTJIFOBATH YHCIIA,
BUKOPHCTOBYBATH
BJIACTUBOCTI  MOAYJSA IO
PO3BSI3yBaHHS 3a7a4.

O3HaKH1

BigHomenHss Ta  mpomopiii.
Bincotku. OcHOBHI 3amadl Ha

® BiHOIIEHHSI, TPOTIOPIIIi;

3HAXOKCHHA BiI[HOH_IeHHﬂ

® OCHOBHa BIACTHUBICTL | UHCEN Y BUIVIAAl BiICOTKA,
BIACOTKH. TeKCTOBI 3a/1a4i. IPONOPLi; BIICOTOK Bifl 4HCJIA, YHCIO
® O3HAYEHHS BIICOTKA, 3a Horo 3HAYECHHAM
e paBuia BUKOHAHHS BIJICOTKA,
BiZICOTKOBUX PO3PAXYHKIB, pO3B’sI3yBaHHs ~ 3a1a4  Ha
BIZICOTKOBI PO3PaxyHKH Ta
PONOPLII;




® PO3B’SI3yBAHHS  TEKCTOBHUX

3a1a4y apupMeTHIHIM
croco0omM.
PanionanpHi,  ippallioHaNbHI, | e O3HAYEHHS TOTOKHO PIBHHX | ® BUKOHYBATH TOTOXKHI
CTETICHEBI, MOKa3HHUKOBI, BUpa3iB, TOTO>KHOTO NEPETBOPEHHS
norapudmiyHi, MEePETBOPEHHS BHpA3y, parioHATBHHUX,
TPUTOHOMETPUYHI BUPA3U Ta iX TOTOKHOCTI; ippalioOHATbHUX,
NEPETBOPCHHS. ® O3HAYEHHs OJHOYJIEeHa Ta CTCIICHCBUX, ITOKA3HUKOBUX,
MHOTOYJICHA, JorapuMIYHUX,
® [IpaBHJIa JOJaBaHHI, TPUTOHOMETPHUYHUX BI/IpaSiB
BigHIMAHHA 1 MHOKEHHS Ta 3HAXOJWUTU iXHE YHCIIOBE
OITHOYJIEHIB Ta 3HAYCHHS npu 3aJaHuX
MHOTOUJICHIB, 3HAYEHHSIX 3MIHHUX.
e popmynu CKOPOUYEHOTO
MHO>KEHHS,
® DO3KJIaJl MHOrOWIEHa Ha
MHOHHKH;
® O3HAYEHHS apoboBOro
paIiOHAJILHOTO BUPA3y,
® NpaBUJIa BUKOHAHHS Mi 3
OpOoOOBHMH  paLliOHAILHUMU
BUPa3aMH,
® O3HAYEHHS Ta BIACTUBICTD
norapudma;
® OCHOBHI aorapupMivHi
TOTOKHOCTI;
® O3HAYEHHS CUHYCa,
KOCWUHYyCa, TaHreHca Ta
KOTaHTeHCa YHCIIOBOTO
apryMeHTy
® OCHOBHI CITIBITHOIIEHHST MiK
TPUTOHOMETPUYHUMHU
GyHKIIIMU OJIHOTO
apryMeHTY,
o (hOpMYyJIU 3BEICHHS,
e popMynu  nOnmaBaHHI ~ Ta
HACJIIJIKU 3 HUX.
PIBHSAHHS, HEPIBHOCTI TA IX CUCTEMM
JlinikiHi, KBAJIpaTHi, | e PiBHSAHHS 3 OZIHI€IO | ® PO3B’sI3yBaHHS PiBHAHb i
pauioHanbHi,  IppPaLiOHAJbHI, 3MIHHOIO, O3HAYEHHs] KOPEHsl |  HEepiBHOCTEH mepumioro Ta
MOKAa3HWKOBI,  JiorapudmivHi, PiBHSIHHSI 3 OJTHIE€F0 APYroro CTEMNeHiB, a TaKOkK
TPUTOHOMIYHI PIBHSIHHSL. 3MIHHOIO; PIBHAHHS 1 HEPIBHOCTI, MIO
JliniiiHi, KBaJIpaTH4HI, | e HEPIBHICTB 3 OJTHI€IO 3BOISTLCS [0 HHX;
MIOKa3HUKOBI, norapudmivHi 3MIHHOIO, O3HAYECHHsA | ® PO3B’SI3yBaHH: CUCTEM
HepiBHOCTL. CrcTeMu JiHIAHIX pPO3B’SI3Ky  HepiBHOCTEH 3 piBHAHb 1 HEPIBHOCTEH, a
PIBHSIHB i HEPIBHOCTEH. OIIHI€I0 3MIHHOIO, TAKOK PIBHAHHS i
Cucremu KBaAPATUYHHUX | ¢ o3HaueHHS p03B’$I3Ky HepiBHOCTi, IO 3BOJAATHCA
PIBHSIHb. Po3B’s3yBaHHsA CHCTEMH DIBHSIHb, OCHOBHI A0 HUX,




TEKCTOBUX 3ama4 3a
JOTIOMOTOK0 PIBHSIHb Ta IXHIX
CHCTEM.

METOAU PO3B’sI3yBaHHs
CHUCTEM,;

® METOOU PO3B’sI3yBaHHs
JHIHHAX

® PO3B’s3YBaHHs PIBHSIHHS, L0

MICTSITE npo0oBi,
parioHaJbHI, CTETICHEBI,
MMOKa3HUKOBI Ta

JorapudMidHi BUpasu
® pO3B’sI3yBaHHS HEPIBHOCTI,

110 MICTSITh apoboBi,
parioHabHI, CTETICHEBI,
MOKA3HUKOBI Ta

JorapudMidHi BUpas3u
® PO3B’3YBaHHS pIBHSIHHA 1
HEPIBHOCTI,

BUKOPHUCTOBYIOUYH
O3aHAYECHHsI T4 BJIACTUBOCTI
MOJTYJISL;

® 3aCTOCOBYBAaTHU 3arajbHi
METOU Ta MpUHOMHU
(po3kyiaaHHs HA MHOKHUKH,
3aMiHa 3MIHHOI,

3aCTOCYBaHHS BJIACTUBOCTEM
1 rpadikiB  ¢yHKUOIA) vy
nporeci PO3B’I3yBaHHS
piBHSIHb, HEpIBHOCTEH Ta ix
cHCTEM

® aHaJNI3yBaTH Ta
JOCHI UKYyBaTH PiBHSIHHS,
iXHI CUCTEeMH Ta HEPIBHOCTI
3aJIeKHO BiJ KOe(DILiEHTIB

® 3aBTOCOBYBATH  PIBHSHH,
HEpPIBHOCTI Ta iX CUCTEMH 0

PO3B’sI3yBaHHS  TEKCTOBHX
3a1ad.
DVHKII
Yucnosi mOCiAOBHOCTI. ® O3HAYEHHs apPU(PMETHYHOI | ® PO3B’A3yBaHHS 3a7ad  Ha
Ta reOMETPUYHOI MPOrpeciii; reOMETPUYHY Ta
e popmynH n-ro yjieHa apudmeTnyHy mporpecii.
nporpeci;

e GOpMYJIU CYyMHU MEPIIHX N
YJIEHIB IPOTPeCii;

® HECKIHYEHA  TI'€OMETPUYHA
porpecist Ta cyma ii YiIeHiB.

3aJIEXKHICTb.
KBaJpaTHYHI,
MOKa3HUKOBI,

ODyHKIIOHATBHA
JliniiiHi,
CTEIEeHEBI,
JorapudpmivHi,
TPUTOHOMETPHYHI
iXHI BJIACTUBOCTI.

dyHKwi,

¢ o3HaveHHs (PyHKIIi, oOacTi
BU3HAYCHHS Ta 3HAYCHb,
rpadix QyHKIi;

e criocoOu 3a1aHHs PyHKIT,
OCHOBHI BJIACTUBOCTI Ta
rpadixu QyHKII.

00JacThb
3HAYECHD,

® 3HAXOOWNTHU
BU3HAYCHHS Ta
rpadik QyHKi;

® JOCTI/KYBaTH Ha MApHICTh
Ta HETIAPHICTh PYHKIIIIO;

e OynyBatu rpadiku GyHKUIIN
PI3HUX BHIIB;




® BCTaHOBJIFOBATU BJIACTHBOCTI
qUCIOBUX (DYHKLIHN, 3a7aHIX
bopmyoro abo rpadikom;

® BUKOPHUCTOBYBATH

NEPETBOPEHHS rpadikiB
byHKII.
INoxinHa byHKLii, il | e o3HauUeHHs NOXigHOI | @ 3HaxomWTH HOXimHi
reoMeTpuuHuil  Ta (I3UYHUN (GyHKIIT B TOHLI; (byHKIIH,
amict. Tabmnus NOXinHUX Ta | e reomerpuuHmii Ta (GisHYHMEI | e 3HAXOAUTH 4UCIIOBE
npasuia JUQepeHIiIOBaHHS. 3MICT; 3HAYEHHS MOXiTHOI
® Ta0NHIIs MOXITHUX  Ta Gyukmii B Toumi  juIs
npaBuia JUQepeHIiFOBaHHS; 3a1aHOTO 3HAYEHHs
® TOXiAHI CKJIaeHNX PyHKII. apryMeHTy,

® 3HAXOAWTH TMOXIAHY CYMH,
noOyTKy Ta 4YacTKU JIBOX
dyHKuii;

® 3HAXOIUTHU KyTOBUH
KOe(]ILIEHT Ta KyT HaXUILY
noTH4HOi  mo  rpadika
GyHKIIT B 3a1aHIi TOYIIL;

® pO3B’s3yBaTH  3adadl 3
BUKOPUCTAHHS  (PI3MUHOTO
Ta TEOMETPUYHOTO 3MICTY
OX1THO1
Hocnimxenns — QyHKUii  3a | e mOCTaTHIO yMOBY 3DOCTaHHS, | ® 3HAXOAUTH MPOMIKKH
JOTIOMOI 00 MOX1THOI. criaganHs pyHKuii Ha MOHOTOHHOCTI (DYHKIIIi;

ITobynosa rpadikis GyHKIIH.

MIPOMIXKKY;

® eKCTpeMyMH (PyHKLII;

® O3HAYEHHs HAHOLIBIIOTO Ta
HAHMMEHIIIOro 3HAYEeHHS
GyHKII.

® 3HAXOIUTH eKCTPEMyMH
¢yHKIii 32 TOTIOMOTORO
MOXIAHOI, HaiOinbIne Ta
HaiiMeHIIe 3HAUYCHHS
dyHKuii ;

e nocuimkyBaTH (QyHKIII 3a
JIOIIOMOT'OI0  TOXIJHOI Ta
Oynysartu ii rpadik;

® PO3B’SI3yBATH  MPUKJIATHI
3aJa4li  HA 3HAXOIKEHHS
HaHOUIBINNUX 1 HaMMEHIINX
3HAYEHb.

IlepBicHa Ta  BU3HAYCHHI
iHTEerpal 3acTocyBaHHS
BU3HAUEHOTO IHTErpaja Jio

OOYMCIIEHHS IUIOLI [UIOCKUX
diryp.

® O3HAYEHHs NepBICHOI
(byHKIII, BHU3HAUEHOTO
iHTerpana,  KPHUBOJIHIAHOI
Tpamnerii,

o TaluIst MIEPBICHUX
byHKIIH;

® TpaBUIIa 3HAXOKEHHS
NEPBICHUX.

® 3HaXOIWTHU MEPBICHY,
BHUKOPHUCTOBYIOUH 1i OCHOBHI
BJIACTHUBOCTI;

e O04YHCITFOBATH TLIOIIY
mIockux Qiryp 3a
JOTIOMOTOKO 1HTErpaa.




EJIEMEHTHU KOMBIHATOPHKH, ITIOYATKH TEOPII UMOBIPHOCTEM TI
EJEMEHTU MATEMATUYHOI CTATUCTUKH

[lepecTaHoBKM, PO3MILICHHS, | ® O3HAYEHHS IEPECTAHOBKHM, | ® PO3B’3yBaTH 3anaui,
KOMOIHaIIli. KowmbinaTophi PO3MIIIEHHS, KoMOiHaIli BUKOPHUCTOBYIOUHU
mpaBuia CyMH Ta  JOOYTKy. (6e3 moBTOpEHD); O3HAUEHHSI  I1ePECTAHOBKH,
HmoBipHICTB BHUIMAJKOBOI | e koMOIHATOPHI MpaBUiIa CyMH PO3MILIEHHS, KOMOIHaI1
noii. Bubipkosi Ta TOOYTKY; (Oe3 MOBTOPEHb),
XapaKTEPUCTUKH. o KJIACHUHE O3HAYEHHS KOMOIHATOPHI MPaBUIa CyMH
IMOBIpHOCTI MOiiA; Ta 100yTKY;
® O3HAUEeHHS BUOIPKOBUX | ® 00UMCIIEHHS HAMOBIpHOCTI
XapaKTePUCTUK PSIIB JTaHIX BUIIaJKOBHX nofii,
(posmax, Mopma, MemiaHa, KOPHCTYIOYHCh i
CepeaHe 3HAUEHHS BUOIPKH); O3Ha4YCHHAM i
e rpadiuny, TabnHuHy, KOMOIHATOPHUMH CXEMaMU,
TeKCTOBY Ta iHmi ¢opmu | ® OOUMCTIOBATH Ta
TTOJTAHHS CTaTUCTUIHUX aHanm3yBaTH BUOIPKOBI
JAHUX. XapaKTEePUCTUKU psiAiB
TaHUX.
T'EOMETPIA
ITJIAHIMETPILA
EnemenrapHi r€OMETPHUYHI | o MOHSTTS TOUKH Ta MPAMO, ® 3aCTOCOBYBATU O3HAYCHHSI,

¢birypu Ha mIOmMMHI Ta iXHI
BJIACTHBOCTI

NPOMEHS, BiPi3KY, JJAMaHOI,
KyTa,

® aKCIOMH IUIAHIMETPIi;

® CYyMI)KHI Ta BEPTHKAJIbHI
KyTH Ta iX BJIACTHBOCTI,
OicekTpuca KyTa;

e TapaJsieNbHI Ta
NEePIEHANKYIISIPHI TIPSIMI;

® BINICTAHbL MIXK
napaieIbHIMHU PSMUAMU,

® TIEPIICHIUKYJISIP 1 TIOXHJIA,
CEepPEANHHUI
NEePIEeHINKYJIISIP, BIACTAaHb
BiJl TOYKHU 10 MPSIMOT;

® O3HAKA MapaJIeTbHOCTI
NPSIMUX;

e Teopema Paneca Ta ii
y3arajbHEeHHS.

O3HAKH Ta BJIACTHBOCTI
€JIEMEHTAPHHUX
reoMeTpUYHHUX (iryp 1o
PO3B’sI3yBaHHs
IUTAHIMETPUYHUX 3a7a4 Ta
3a/1a4 MPaKTUYHOTO 3MICTY.

Kono ta xpyr.

® KOJIO, KPYT Ta iX €JIEMEHTH;
® [ICHTPAJIbHI, BITUCAHI KYyTH
Ta 1X BIACTUBOCTI

¢ 34CTOCOBYBATHU

HaOyTi
3HaHHS 1O PpO3BSI3yBAaHHS
IUIAHIMETPUYHUX 33734  Ta
3a/1a4 MPaKTUYHOTO 3MICTY.

TpuKyTHUKH

® IOTHMYHI A0 Koja Ta IX
BJIACTHUBOCTI.

® BUAM TPUKYTHUKIBTA IXHI
OCHOBHI BJIACTHBOCTI;

® O3HaKU pIBHOCTI
TPUKYTHHKIB,;

e xiacu(pikyBaTH TPUKYTHUKU

3a CTOPOHAMH Ta KyTaMU,

® pO3B’SA3yBaTH TPUKYTHHUKHU,;
® 3aCTOCOBYBATH O3HAYEHHs Ta




e MeqiaHa, OiCeKTpuca, BUCOTA
Ta iXHI BJIACTUBOCTI;

e TEOpEMa IMpPO CyMy KYTiB
TPUKYTHHKA,

® HEepiBHICTb TPUKYTHHKIB;

® cepenHsl JIHIST TPUKYTHHKA
Ta ii BIaCTUBICT;

® KOJIO, OIHMCAaHE HAaBKOJIO
TPUKYTHHKA Ta BIIMCaHE B
HBOTO;

® CIIiBBiIHOLLIEHHS MIiXK
CTOpOHAMH  Ta KyTaMu
TPUKYTHHKA,

® TeopeMa CHHYCIB, KOCHHYCIB
Ta HACIIAKH,

e noiOH1 TPUKYTHUKH,
O3HAKH MOAIOHOCTI.

BJIACTUBOCTI PI3HUX BHUIIB
TPUKYTHUKIB 10
PO3B’sI3yBaHHS 3a1a4
TUTAHIMETPUYHUX Ta

MPAKTUYHOTO 3MICTY;
BU3HAYATH €JEMEHTH KOJIa,
OTIMCAHOTO HaBKOJIO
TPUKYTHHKA Ta BIIUCAHOTO B
HBOTO

YOTUPUKYTHHUKH. ® YOTUPUKYTHUKH Ta HOrO 3aCTOCOBYBATH O3HAaKH,
€JIEMEHTH, O3Ha4YeHHs Ta BJACTUBOCTI
e rapajesnorpam, pI3HHX BUJIIB
NPSIMOKYTHHK, pom0, YOTUPUKYTHHKIB 1o
KBaJpat Ta ixHi PO3B’I3yBaHHS 3a1a4
BJIACTUBOCTI,; IUTAHIMETPUYHUX Ta
e Tpamelis, CepedHsl JIHis, MPAKTHYHOTO 3MICTY.
BJIACTHBOCTI Tparemii;
® BIIHCaHI B KOJIO Ta OIMCAaHI
HaBKOJIO KOJIa
YOTHPHUKYTHHKH,
® CyMa KyTiB YOTHPHUKYTHHKIB.
MHOTOKYTHHKH ® MHOTOKYTHUKA Ta  HOroO | ® 3aCTOCOBYBATH O3HAYEHHS Ta

€JIEMEHTH,

® TIepUMETP MHOTOKYTHHKA,

® NPaBUJIBHUI  MHOTOKYTHHUK
Ta WOro BJIACTUBOCTI;

® BIIMCAaHI B KOJO Ta OMMCaHI
HABKOJIO KOJIa
MHOTOKYTHUKH.

BJIACTUBOCTI MHOTOKYTHHKIB
IO PO3B’SI3yBaHHS  3an1a4
IUTAHIMETPUYHUX Ta
MPAKTUYHOTO 3MICTY.

I'eomeTpuyHi BenMUMHH Ta iX
BUMIPIOBAHHSI.

e IOBKMHA BIZpi3Ka, KoJa 1
HOro ayry,

e B&IMYMHA KyTa Ta HOro
BHUMIPIOBaHHS,

e hopmynu st OOYUCIIEHHS
TUTOII MHOTOKYTHHUKIB, Kpyra
Ta CEKTOpa.

3HAXOKEHHS JOBXKUHH
BiApi3ka,  rpamycHoi  Ta
pamiaHHOI MipU KyTa, TUIOIII
reoOMeTpPUYHUX (iryp;
00YUCITIOBATH TOBKUHY KOJIa
Ta WOro Ayry, IUIOLIy Kpyra
Ta CEKTOPA,;
BUKOPUCTOBYBaTH (HOPMYJIIH
IUTOL TE€OMETPHYHHX (iryp
IO PO3B’SI3yBaHHS  3an1a4
TUTAHIMETPHUYHUX Ta




MPAKTUYHOTO 3MICTY.

Koopounatu Ta BekTOpHM Ha
TUTOIIMHI.

® PSIMOKYTHA cucreMa
KOOPJAMHAT, KOOPIUHATH
TOYKH,
dopmyna mis  OOYUCIEHHS
BifcTaHi MiX IBOMA
TOYKAMU Ta  KOOPAWHAT

CeperHU BIAPI3Ka,
PIBHSIHHSA ITPSIMOI T KOJIa,
MOHSITTSI BEKTOPIB, iX BHIIB,
KOOPZMHATH BEKTOPA,

mii 3 BEKTOpaMH, KyT MIXK
BEKTOPaMH;

3HAXOIUTH KOOPAWHATU
cepenrHu Bipi3ka  Ta
BIJICTaHI Mi>K TOUKAMU,
CKJIAIaTH PIBHSHHS TPSIMOI
Ta KOJIa,

BUKOHYBaTU ii 3
BEKTOPAMHU,
3HAXOIUTH CKaJIIPHUN

n00yTOK BEKTOPIB;

BUKOPHCTOBYBAaTH (OPMYJIH
i1 piBHAHHA  Qiryp 7m0
PO3B’I3yBaHHS 3a1a4

CKaJISIPHUI no0yTOK | TJIAHIMETPUYHMX Ta
BEKTOPIB. MPAKTUYIHOTO 3MICTY.
['eomeTpurHi nepeMimeHHs OCHOBHI BHAM Ta 3MICT | ® BUKOPHCTOBYBATH

FrCOMETPUIHUX HepeMiH_[eHb

O3HAYEHHs] Ta BJACTUBOCTI

Ha TUIOMIHHI (PyX, CUMETpis OCHOBHHX BUJIIB
BITHOCHO TOYKH Ta BiTHOCHO MEPETBOPEHD i (o)
TPSIMOA, MIOBOPOT, PO3B’I3yBaHHS 3ama4
napajesbHe MEePEHECEHHS), IUTAHIMETPUYHUX Ta
PIBHICTD Qiryp. NPAKTUIHOTO 3MICTY.
CTEPIOMETPIA

Ilpsami  Ta  maomuHM Y aKCIOMU CTepiOMeTpii, BUKOPHUCTOBYBATH

pOCTOPI. B3a€MHE PO3MIIIEHHS O3HAQUEHHSI Ta BJIACTUBOCTI
NpSAMUX Y TPOCTOPI, MPSIMOL napanebHUX i

Ta IUIOIIMHU Y TPOCTOPI,
TUTOIIMH Y TPOCTOPI,

napaieIbHICTh MPSIMHUX,
npsAMOI  Ta  IUIOIUUHU Y
POCTOPI;

napa’jenbHe IPOeKTyBaHHS,
NepPIEHINKYIISIPHICTD
MPSIMUX, NPsAMOI Ta
IUIOLIMHHY, MJIOLIHH,
Teopema npo TpHU
NEePIEeHIUKYISAPH;
BiACTaHbL BIA TOYKH [0

TUIOIIMHK, BIJ TPSMOI JI0O
napajejabHOl il IUIOLIWHY,
MUK napanejbHUMHU
TUTOIHAM;

KyT MUK IPSMUMH, MPSIMOIO
Ta TUIOIUHOKO, TUIOITUHAMU.

NEPIEHANKYJISIPHIX MPSIMUX
1 IJIOUH O PO3B’SI3yBaHHS
3amad CTePIOMETPUYHHUX Ta
MPAKTUYHOTO 3MICTY;
3HAXOIUTHU 3a3HAYEH]
BIZICTaHI Ta BEJUYHHH KYTiB
y MPOCTOPI.

MHOrorpaHHukd  Ta  TUIa
obepTaHHs

NBOTPAHHUM KYT,

MHOTI'OI'PaHHHUKH Ta x
€JIEMEHTH, OCHOBHI BUIU
MHOTOTPAaHHHKIB.  TPU3Ma

® pPO3B’sI3yBaTH

3a/aui,
30KpeMa, NPAaKTUYHOTO
3MICTY Ha OOUYMCIIEHHS IJIOL
MOBEPXOHb Ta 00 €MIB TIN
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nepenenimesn, npamiaa, obepTaHHsL.

e Tita oOepTaHHs, OCHOBHI
BUJU. LITIHAP, KOHYC, KYJIS,
cepa;

e niepepi3 MHOTOTPAHHUKIB;

e repepi3u HIJIHAPA 1 KOHYCA!
OCBOBI Tepepi3y, mepepizu
IUTOLMHAMH, TapajelbHUMHU
iXHIM OCHOBaM,;

e Tiepepi3u Kyl IUIOLIHHOI0,

o hopMmynu st OOYUCIIEHHS
TJIONI MMOBEPXOHB Ta 00’ €MIB
Ti1 0OepTaHHS.

Koopouuatu Ta BEKTOpDH Y | e mpsIMOKyTHA CUCTeMa | ® 3HAXOOUTH KOOPAUHATU
npocTopi KOpOMHAT Y  MPOCTOPI, cepenvHU  BiOpi3ka  Ta
KOOPJIUHATH TOYKH, BifcTaHi MiX IBOMA
e hopmyny ISl OOYUCIECHHS TOYKaMH,
BifcTaHi MiX IBOMA | ® BUKOHYBATHU Mii 3 BEKTOpaMU
TOYKaMHU Ta (GOpMyIy st (monmaBaHH, BiIHIMaHHS,
oOuuCIeHHs KOOPJHHAT MHO>KEHHS Ha YUCJIO),
CepenHHU BIAPI3KA, ® 3HAXOIUTHU CKaJISIpHUI
® [IOHSTTS BEKTOpa B no0yTOK BEKTOPIB,
MpOCTOpPi, MOAYNb, Di3HI | ® BUKOPHCTOBYBATH aHAJIOTIIO
BEKTOPH, KOOPAWHATU MixK BEKTOpPaMHU i
BEKTOPA, KOOpAMHATAMU Ha TILUIOM[UHI
e 71ii 3 BEKTOpPaMH B IIPOCTOPI, i y npocTopi 10
® CKaJSIPHUM n00yTOK PO3B’sI3yBaHHsI 3amaui,
BEKTOPIB, KyT MiXK NPAaKTUYHOTO  3MICTY  Ta
BEKTOPAMH, CTepIOMETPUYHHMX 3a7a4. .

e hopmyna ansg OOYHCIIEHHS
KyTa M)XK BEKTOPaMU,;

® CUMETpis BIAHOCHO TOYaTKY
KOOPAUHAT Ta
KOOPAMHATHHX IUIOLIVH.

OCHOBHI TEOPEMMU I ®OPMYVYJIN

AJITEBPA

1. BrmactuBoCTI CTETIEHIB.
2. ®opmynu n-T0 YjieHa apuPMETHIHOT 1 TEOMETPUYHOT MPOTPECIH.
3. ®opmyna cymMu 1 MIEPITUX YICHIB apU(METHIHOT 1 TeOMETPUYHOT TIPOTPECIH.
4. OyHKIIA y = kX +86, il BTacTUBOCTI 1 rpadik.

K
5. ®yHKIIA y = —, ii BIaCTUBOCTI 1 Tpadik.

X

6. ®OyHKIA Yy = x° 1i BJIACTUBOCTI 1 rpadik.
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7. Oyukuig y = ax? + 6éx + ¢ (a # 0), ii BractuBocTi i rpadik.
8. ®ynkuis y = x , ii BaacTuBOCTI 1 rpadik.
9. ®opmyna KOpEHIB KBaJAPATHOT'O PIBHSIHHS.

10. 3anmc kBapaTHOTO TPUUWICHA Y BUTIIA JOOYTKY JIIHIHHAX MHOXHHUKIB.
11. ®opmynu

12. Coocobu

13.
14.
15.
16.
17.
18.

NN B =

9

10. BnactusocTti

Pozs'a3yBanns

CKOPOYEHOTO MHOEHHS. PI3HHUIlA KBaJApaTiB, KBAApPaT CyMH 1
PI3HHUII, cyMa 1 PI3HUTIA KyOi1B, KyO CyMH Ta PI3HHMIIIL.
PO3B'A3yBaHHS JIHIMHUX, IPPAIIOHATEHAX, TMOKA3HUKOBUX Ta
JorapuMIYHUX PIBHIHB, HEPIBHOCTEH Ta 1X CHCTEM.
CHCTEM JIIHIMHUX PIBHAHD.

Posp'ssyBaHHS ~ MHIAHWUX HEPIBHOCTEH 1 CHCTEM JITHIHHUX HEPIBHOCTEH.
OCHOBH1 TPUTOHOMETPUYH1 (HOPMYJIH.
Teopemu 1 dopmynu nudepeHITIFOBaHHS.
Teopemu 1 dhopmysn IHTETPYBaHHA.
dopmynr 3HAXOHKEHHS WMOBIPHOCTI BUTIAKOBOT MO,

I'EOMETPIA
BractuBocTi piBHOOEAPEHOTO TPUKYTHHUKA.

BnactuBocTi GicekTpucu KyTa.
O3Haku mapageabHOCTI PSAMUX.

Teopema po cymy KyTiB TPUKYTHHKA.

BractuBocTi mapanenorpama Ta Horo miaroHaieH.

O3Haku piBHOCTI Ta MOAIOHOCT! TPUKY THUKIB.

BnactuBocTi nmpsMokyTHHKA, poMOa, KBaapara.
Koro, Bivicane B TPUKYTHHK, 1 KOJIO, OTIMCAHE HABKOJIO TPUKY THHKA.

Teopemu nipo BNmCaHi 1 IEHTPATBHI KyTH.

JOTHUYHOI A0 KOJIA.

11. Teopema ITidparopa Ta HacaiaKH 3 HEA.

12. 3nauennsa cuHyca, kocuayca KyTiB 0°,30°,45°,60°,90°.

13. CmiBBIZHOIIIEHHS MK CTOPOHAMH 1 KyTaMH MPSAMOKYTHOTO TPUKYTHHKA.

14. ®opmynu mTon TPUKYTHHUKA, MapajesiorpaMa, MpIMOKYTHHKA, Tparerii 1
Kpyra.

15. PiBHsSHHS KOMNA.
16. ®opmynwm ot Ta 06'€eMiB MHOTOTPAHHHUKIB, TUT 0OEPTaHHA.

17. ®opmynu BUMIPIOBaHHS BIJACTAHEH Ta KyTIB y MPOCTOPI.

OCHOBHI BMIHHA I HABUUYKHA

BcTynHuKk mOBUHEH:
1. Bogomitn  0GUHCTIOBATBHUMH

palllOHAJTLHAMH YHCIIAMH.

HaBHYKaMH

pu

BUKOHAHH1

bl

3
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2. YMIiTU BUKOHYBATW TOTOXXHI NEPeTBOPEHHS OCHOBHUX anrebpaiyHux Bupasis
(MHOrou4neHiB, 4po60BO-paLlioHaNbHUX BMpPa3iB, AKi MICTATb CTENEHI | KOPEHI).

3. ¥YMIT po3B'A3yBaTW PIBHAHHSA, HEPIBHOCTI Ta X CUCTEMU NEPLUOro i ApYyroro
CTeneHiB I TWUX, WO 3BOAATHCA A0 HMX, a TakK0oX pPO3B'A3yBaTVM 3ajay 3a
[lOMOMOr0H0 PiBHAHbL Ta TX CUCTEM.

4. Po3B'A3yBaTu ippauioHanbHi, MOKa3HWKOBI Ta /fiorapu@miyHi pPiBHAHHA,
HEepiBHOCTI Ta TX CUCTEMM.

5 YMiTtu PO3B'A3yBaTH HalnpocTiwi TPUTOHOMETPUYHI PIBHAHHA,
NnepeTBoOptOBaTU TPUTOHOMETPUYHI BUpa3N.

6. YMiTn 6yaysatu rpadiku @yHKUinA, nepesbavyeHnxX nporpamoto.

7. AnpepeHuitoBat PYHKLUIT, BAKOPUCTOBYHOUYM TabnuL0 NOXigHMX | npasBuna
AndepeHLUitoBaHHS.

8. 3actocoByBatu nMoxiAHY AN 3HaXOMXKEHHA MNPOMIKKIB MOHOTOHHOCTI |
eKCTPEMYMIB (DYHKLUT.

9. 3HaxoaMTuW HainbinbLle i HaMeHLWe 3HAYEHHA PYHKLIT.

10. Po3B'A3yBaTu NpuKnagHi 3agadi Ha 3HaXO4KEHHA HanbiNbWMX | HANMEHLLINX
3HayeHb peasibHNUX BE/IMYUH.

11. O6uucnoBaTh iHTerpanM 3a [AOMOMOrOK OCHOBHWUX BNacTMBOCTEN i
(hopmynn HotoToHa-J1enbHiLa. 3HAXOAUTUN NNOLLI KPUBONIHINHMX Tpanewii.
12. O6uucnoBaT WMOBIPHICTb  MOAIT, KOPUCTYKOUMCL TI  O3HAYEHHAM |

HannNpPoOCTILWMMWN BNacTUBOCTAMU, KOMOIHATOPHUMUK CXemMaMMu.

13. Cknafatv 3aKOH pOo3Mnofiny BUNAAKOBOT BEMYMHU Y  HaWNpPOCTILLINX
Bunagkax O6umcnoBat¥ maremaTtMyHe CnofiBaHHS BMMaAKOBOT BEIMYUHU 3a
3aKOHOM T po3noginy.

14. YMmitTn 306paxaT¥ reomMeTpuyHi Qirypu i BUKOHYBaTWU HalnpocTiwi
no6OyA0BK Ha N/IOWMHI Ta B MPOCTOPI.

15. O6uuncnioBatM 3 HeOOXIAHOK TOYHICTHO 06'€eMM Ta M/OLLI NOBEPXOHb TiN
obepTaHHA, BUKOPWUCTOBYIOUM: OCHOBHI (hopmMynu; po3buTTa Tin  Ha
HaMnpoCTIilWi; BWMIPHOBAHHS MapaMeTpiB peanbHUX Tin Ta X (i3UYHUX
MoJenen.

16. ¥YMIiTK 3acTOCOBYBATW BMACTUBOCTI FEOMETPUYHUX Iryp Mpu po3B'A3yBaHHI
3a4a4 Ha 064YMCNIeHHA | AOBeAEHHS.

KpuTepii oyiHiOBaHHS BCTYNMHOro BUNPO6YBaHHSA 3 MaTEMATUKM

MpoBOAMTLCA MepeBipKa 3HaHb, YMiHb | HABMYOK abiTypieHTIB 3 MaTemMaTuKM.
Mpw ouiHOBaHHI BignoBiAi abiTypieHTa NOTPIGHO KepyBaTUCH TaKUMU KPUTEPIAMMU:
1. lMoBHOTA | NPaBW/IbHICTb BIANOBIAI.
2. CTyniHb yCBIJAOM/IEHOCTI, TEOPETUYHMX 3HaHb, WO CTOCYKTbCA MaTEMATUUYHUX
MOHATb, TBEPAXKEHb, TEOPEM, BNAaCTUBOCTEN, METOAIB MaTEMATUKMW;
3. 3paTHicTb 6e3nocepefHbO 3A4iMCHIOBATM y)XKe BigoMi crnocobwu [isnbHOCTI
BiANOBIAHO [0 3aCBOEHMX MpaBwW/, anroputMmis (Hanpwuknag, BUKOHYBaTU MeBHe
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TOTOXHE TIEPETBOPEHHS BHUpa3y, pO3B’SI3yBAaTH pIBHAHHSA MEBHOTO BHIY,
BUKOHYBATHU reOMeTpUYH1 MOOYI0BH, PO3B’sI3yBaTH TEKCTOBI 3a/Ja4i pO3IIISIHYTUX
THUITIB TOIIO);

4. 3actocoByBaTh HaAOyTI 3HAHHSA 1 BMIHHS [JI PO3B’A3aHHS HaBYAJIbHHUX 1
NpakKTUYHUX 3aj7ad, KOJM MIIAX, CHOCi0 Takoro poO3B’sA3aHHSA MOTPIOHO
nomnepeaHbo BU3HA4YMTH (3HaiTH) camomy. Binmosims aliTypieHTa Mae Oyth
3B’A3HOI0, TEOPETUUYHO OOIPYHTOBAHOIO 3 IEBHOrO PO3JALTY MAaTeMaTUKH, sKa
BUABJsANA O MOro BMiHHS 3aCTOCOBYBATHM HaOyTi 3HAHHS, IpU PO3B’SI3yBaHHI
NPaKTUIHUX 3aBJAHb.

5. Cxema HapaxyBaHHS OaiiB

Ne 3aBnanug KinekicTs OamniB
1 (TeopeTuyHe) 0-3
2 (TeopeTHyHe) 0-3
3 (mpakTu4He) 0-3
4 (mpakTUYHE) 0-3
Bceroro : 12 6aniB




3PA3OK BCTYMNMHOIO BUNMPOBYBAHHA 3 MATEMATUKUN
(cniBbeciga)

Neol

1. MoxigHa: BU3HAYeHHS, reOMeTPUYHMIA Ta i3nyHKiA 3micT. Tabnmus
NoXigHUX, hopMynu ANgepeHLitoBaHHS.
2. apanencHiCTb NPAMOT Ta NIOWMHKX. [apanenbHICTb NIOLWMKH.
3. TlpakTu4yHa YyacTuHa.
1)
CTtaBka nNpubyTKOBOro nogatky B YKpaiHi gopiBHtioe 15 %,
AKNA NpubyTKOBUIA NogaToK Tpeba 3annatuTu i3 3apniaaTtu

2) P

3Hal4iTb NAOWY MOBHOI NOBEPXHI WMAiHApPa, pagiyc OCHO-
BN AKOro JOpiBHIOE 4 cM, a BUcoTa - 3 CM.

No2

1. ApudpmMeTmyHa Ta reOMeTpmnYHa nporpecii.

dopMynn n-ro 4yneHa Ta CyMym n NepLunx YneHis nporpecit
2. O6'em Tina obeptaHHs. O6'eM Kyni, nipamian KoHyca, Kyii.
3. TpakTnyHa yacTnHa

1) :

P03B’AXiTb pPIBHAHHA 3X0|x = 9.

2)

Y npaBunbHiA YOTUPUKYTHIA NPU3Mi CTOPOHa OCHOBM [O-

piBHIOE 5 cM, a naowa NoBHOT NOBepXHi Nnpusmu - 110 cm2.

b Ne3

1. ®yHKUiTl. Ob6nacTb BM3HAYeHHA | 06NacTb 3HayYeHb (YHKUiIT. Cnocobu
3aflaHHA (YHKUIA. Tpadiky dyHKLiN.
2. TpAMOKYTHa cMcTeMa KOOpPAMHAT Ha M/owmnHi. dopmyna BigcTaHi MiX
TOUYKaMU NMOLWMHN, 3aJaHUMWN KOOpAUHATAMWN. PIBHAHHA NPAMOT i Kona.
4. TlpakTU4YHa YacTuHa
1) .
P03B’AXiTb piBHAHHA I0£3(xWN- 2x - 1) = 0.

2)

Pafiyc ocHOBM KOHyca gopiBHKE 4 cm, a TBipHa - 5 cMm.
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AJOBIOKOBI MATEPIAIN

Tabnuua keagpartis Big 10 go 49

OpunHuui
Aecatkm 1 2 3 4 5 6 7 6 9
1 100 121 144 169 196 225 256 289 324 361
2 400 441 464 529 576 625 676 729 764 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
4 1600 1661 1764 1649 1936 2025 2116 2209 2304 2401
ANNTEBPA | MOYATKW AHANI3Y
PopMy/ibl CKOPOUYEHOI0 MHOXEHHSA KBagpaTHe piBHAHHSA
ar- b2=(a- b)a+1b ar2+ bxan =0, a* 0
@+b'"=cr+2ab- 2 o = b2—4ae - AUCKPUMIHAHT
— - _N
(a- b)2=a2- 2ab+b2 _ bZabl :b+—,ﬂKLu,0|/| >0

Mogynb unucna

i i _ a Akwoa” O,

& ° -3, AKWOo a < N
CTeneHi
Ol=a,an—a-a.. mana af£i?,n e NN 2
3B
=1 pge a*0 = |a

a*= N

ana a=0, neN

ar= "M". a>0, w=r, neTY n£?2

<?-%8 = <74 o= At (@)= ar2

ab)j*=al bl

&) BI-~*
AputpmMeTnyHa nporpecis

oNO i+ riCn-l) = m

Teopia NmoBipHOCTel

Pn=12 3

M=b =2a’ akwpo O =0
ogr + bx+c=a@- ®)n—ay

Norapunpmm

a>0 awl b>0, ?7>0, Ax 0

Kom6iH aTopHKa

=6 =1 lo&oi =0
1lo&,(b c¢) = I0fa&+ lo™c
106,1=1o0"b-la”"c
IOFab* = n 10M
1
K
feomeTpuyHa Nporpecis
aB=*i g 1 3n=\_1, (&*i)
. _ Tii *—
n=ni Cu=pwn-in N
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MoxigHa QyHKLIT

C a- crani

wn SO

X'=1 (je''/= aml
(eD)' =e*

0=1)'=i (sin x)' = cos x

(cos xX)'=-sm x
i +V)r=u +v (u-v)'=u'-v

(uy)lr= 1tv+ U»
Nnv—wv

(Cn) =Cu

MepBicHa (YHKMWMIT
Ta BWU3HAUYEHWN iHTerpan

3arasibHWin BUTNIAL
nepsicHUX [ pge) + C,
C — foBifibHa cTana
C
x+C

T8+l
atd+te

In 11+ C

dyHKUIA /ige)

32, a=*-1

el el+ C
sin p -cos x+ C
cOS X singe+ C
tgjic- C

COE2 X

n X)dx=F(x) |a= F(b) - F(a) - dopmyna HbtoToHa-/1einbHiua

TpuroHomeTpisa

sma=y.
sin
€a_ O30

sin2a = 2sm a cos a

cos a =rp

sin(90° + a) = cos a
cos(90° + a) =-sin a

tg(90" + a) =- i

sin2a +cos2a=1

1+ 192 N—ooa3y

cos2a = c0s2n—sin2Q
sin(180a—#) = sin a

005(180° —a) = -cos a

tg(180°- a) =—tg a

Tabnuusa 3HaYeHb TPUTOHOMETPUYHUX DYHKL i 4EAKUX KYTIB

pag 0 5
a

rpas 0° 30°

. 1

sin a 0 2

43

cos a 1 5

tg a 0 43

n
4

45°

42
2

42
2

1

Y
L xa Ya) 1
{ 1\
i\
i Ia- \\)\\ m-Va \
- «w ° Jd X
(@

! n 3c .
3 2 n ) 2
60° 90° 180° 270° 360°
41 1 0 -1 0

2

1

2 0 -1 0 1
S He iCHyE 0 He iCHye 0

L5

MpnpwnITK fir
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— K.: Ocsita, 2008. — 208 c.:11.

18. Kpasuyk B.P., Iliapyuna M.B., fAnuenxo [ M. Anrebpa: miapyd. mig 9 xi.
3arajgbHOOCBIT. HaBd. 3aki./ B.P. Kpasuyk, M.B. Ilinpyuna, I'"'M. SHuenko. —
Tepronuns: [iapyunukn 1 mocioamku, 2009. — 256 c.:i.

19. KpaBuyk B.P., Slauenxko I"'M. Anrebpa: mapyd. mig 7 K. 3araJbHOOCBIT.
HaBu. 3akin./ B.P. Kpapuyk, ['M. fnuenko. — TepHomisb: MIAPYYHUKHA 1
nociOaukwn, 2007. —¢. 239.:11.

20. Kpasuyk B.P., fauenko ['"M. Marematuka: miapyd. 1 7K. 3arajJbHOOCBIT.
HaBu. 3akin./ B.P. Kpasuyk, ['M. fAnuenxo. — Tepuomunb: [limpyunuku 1

nociOumnku, 2007,
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21. ManwoBanwuii 1O 1., JIutBuaenko ' M., Bo3usak I'. M. Anre6pa: [linpyunuk mis
9 xmacy/ O.1. ManbsoBanwuii, I M. Jlureunenko, I".M. Boznask. — TepHOMiIb:
Hasuansna xaura — borgan, 2009. — 285 c.:11.

22. Mepanmak A.I'. Anrebpa: migpyd. mns 11 ki 3araabHOOCBIT. HaB4Y. 3aKIL.:
akameM. piBeHb, npod. piBers/ A.I'. Mepsnsak, J[.A. Homiposcekuii, B. b.
[Mononcekwmit, M.C. fxkip. — X.: I'imuasis, 2011. — 431 c.:u1.

23. Mepsnsak AL, Tlomoncekuit B.b., Sxip M.C. Anre6pa: miapyd. mist 9 ki
3arajlbHOOCBIT. HaBd. 3akil. / A.I'. Mep3nsk, B. b. Ilomoncekuii, M.C. Sxip. —
X.: I'imuazig, 2009. — 375 c.:11.

24. Mepsnsak AT, Tlomoncekmii B.b., SAxip M.C. I'eometpia: miapyd. mit 9 k.
3arajlbHOOCBIT. HaBd. 3akil. / A.I'. Mep3nsk, B. b. Ilomoncekuii, M.C. fxip. —
X.: I'imuazig, 2009. — 195 c.:11.

25. Mepanak A.l'., [Monoucekuit B.b., Axip M.C. MatemaTtuka: miapyd. mis 6 K.
3arajlbHOOCBIT. HaB4. 3aki1./ A.I'. Mepsmsk, B.b. [Tononcwskmit, M.C. fkip. — X
I'mnuazisa, 2006.

26. Hemin €.I1. AnreOpa 1 mouaTtkd asHam3y: aBOpiB. miapyd. misa 10 xi.
3arayibHOOCBIT. HaBY. 3aKi1./ € I1. Hemin. — X.: Ceit qutuHCTBa, 2004,

27. Hemin €I1. AnreOpa 1 mouarkW aHamizy: ABOpIB. mmiapyd. it 11 ki
3arajibHOOCBIT. HaBY. 3aKi1./ € I1. Hemin. — X.: Cpit qutuHCTBa, 2005,

28. Henin €.I1. AnreOpa 1 mouarku aHamizy: mapyd. st 10 KiI. 3arajabHOOCBIT.
HaB4. 3aKJ1.. akageMiunnii pisens/ €.11. Hemn. —X.: ['imuazisa, 2010. — 416 c.:1.

29. Henin €.I1. Anrebpa: miapyd. mig 11 k1. 3araabHOOCBIT. HABY. 3aKIL.. aKaJIeM.
pisenb, npod. pisers/ €.I1. Hemin, O.€. [onrosa. —X.: 'imuazis, 2011. — 448
C.:UT.

30. Hemin €.I1. I'eomerpis: aopis. miapyd. mist 10 k1. 3araabHOOCBIT. HaBY. 3aKIT.
akaneM. 1 mpodueH. pisal/ €.11. Hemin. —X.: T'imuazis, 2010. — 240 c.:im.

31. Iloropenos O.B. I'eomerpis: [TnaniMerpist: mapyd. s 7—9 KiI. 3araibHOOCBIT.

Hasu. 3aki1./ O.B. [Toropenos. — K.: komsp, 2004.
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32. Iloropemos O.B. T'eomerpis: Crepeomerpisa: I[ligpyd. mas 10-11  xo.

3ara;ibHOOCBIT. HaBd. 3aki./ O.B. Iloropenos. — K.: Ocpita, 2001. — 128 c.:im.

33. Ilkimp M.I., Caenkans 3.1, Jybmauyk O.C. Anrebpa 1 moyaTkm aHaNI3Y:

miapyd. A 11 k. 3arameH00CBIT. Hay. 3aki./M. 1. [Ikins, 3.1. Cnenkann, O.C.

HNyowunuyk. — K.: 3omax — EKO, 2003.

34. Ilkinp M.I., Cnenkans 3.1., Jyoumauyk O.C. Anrebpa 1 moyaTKH aHAII3Y:

miapyd. aa 10 k1. 3arameH00CBIT. Hay. 3aki./M. 1. [Ikins, 3.1. Cnenkann, O.C.

HNyounuyk. — K.: 3omax — EKO, 2002.

35. Snuenxo I''M., Kpapuyk B.P. Maremaruka: miapyd. mist 6 K. 3arajabOOCBIT.

HaBu. 3akin./ M. fwnuenko, B.P. Kpasuyk. — Tepuomuns: Ilimpyunuku 1

nociOuuku, 2006. — 273 ¢.:1I.

IHocioauku

l.

2.

400 3amau 3 marematuuaux ommmian. 8-11 kn./ Ynopsmamk T.B. Kopamp. —
Tepronias: Manapisers, 1998. — 80 c.:i.

benemxo JI.T. Kono 1 kpyr: roryemocss no ek3ameny: Hapu. moci6./ JI.T.
benemko. — Tepromine: Hapuansna kaura — borman, 2013, — 48 c¢.:11.
bomnapuyk KO.B ta 1H. Maremaruka. Berymai tectu. TpenyBanmbri 3amaui/
I0.B. bomnapuykx, M.B. bparuk, 10.0. 3azapiituenko, O.1. KammpoBchkuid,
IO.B. Muthuk, O.C. Ilunsasceka, B.II. Uepkacenko. — K.: BumasHuumii aim
«KueBo-MorunsHcbka akagemis», - 2005. — 216 c.:u1.

lampmepina  A.P.  3oBHimHEe omiHIOBaHHSA (MArOTOBKA). MartemaTHka:
Tpenysansni 3apmanns/ A.P. ameniepina, O.5. Muxeesa. — X.: Becra: Buna-o
«Panok», 2007. — 112 ¢.:11.

3axapiiiuenko 10.O. Maremaruka: 30. TecT. 3aBIaHb IS IIJATOTOBKH JI0
30BHIIIHBOTO  He3ajexkHoro omiHoBanHsA/ F0.O. 3axapiiiuenko, O.B.

Ikoneuuii. — K.: I'enesa, 2008. — 104 c¢.:11.
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6. 30ipauk 3aBaanb A JIIA 3 maremaruku. 11 xi1./ O.1. I'mo6in, O.B. €prina,
II.b. Cunmopenko, 1.€. IlankpatoBa. — K.. ILleHTp HaBYaIbHO-METOAMYHOL
miteparypu, 2013. — 174 c¢.:in.

7. 36ipauk 3aBganp g JIIA 3 marematuku. 9 xin./ O.d. I'mo6in, O.B. €prina,
IL.b. Cunopenko, O.B. Komapenko. — K.: LlenTp HaBYaIbHO-METOAMYHOL
miteparypu, 2013. — 166 c.:i1.

8. 30ipHWK TpeHyBaJbHUX 3aBJaHb 3 MaTEMaTUKH MJIsi MIATOTOBKH 10
30BHIIIHBOTO He3anexHoro omiHoBanHs/ O.}0. Makcumenko, O.0O. Tapacenko
ta 1H. — Xapkis: TOPCIHI TIJIFOC, 2007. — 96 c.:im.

9. ImmmBigyampHHMiT KoMIulekT misa miarotoBkum a0 3HO 2012. Maremaruka:
30ipHuk TecToBux 3aBnanb. — K. Bumapawumii mim «OcHoBay, 2011. — 64 c.:11.

10. ImmmBigyanpauii KoMIutekT st migroroBkd g0 3HO 2012. Ilporpama Tta
3arajgbHa xapakrtepucTtrka tecty 3HO 2012, meTomuunl pexoMeHaarli momao
MIATOTOBKHA IO TecTyBaHHA: Metonmunmii nocionmk. — K. BumasHuumii mim
«OcHoBay, 2011. — 64 c.:i.

11. Mazyp K.I. Ta in. TectoBi 3amaui 3 MmaTemMaTuku: Anredpa Ta MOYaTKA aHAJI3Y:
Hapuansuuii mocioamk/ K.I. Mazyp, O.K. Masyp, B.B. fciacekmii. — K.:
®denike, 2002. — 600 c.:11.

12. Masyp K.I. Ta 11. TecroBi 3amaui 3 marematuku: ['eomerpis: HasuanpHuii
noci6auk/ K.I. Ma3zyp, O.K. Masyp, B.B. fciaceknii. — K.: ®enike, 2002. — 336
C.:UT.

13. Maremaruka. 30ipHUK 3aBIaHb IS TATOTOBKH 0 30BHINTHHOTO HE3AJIEKHOTO
omHtoBanHsa. — JIeBiB: JIPLIOSIO, 2007. — 51 c.:11.

14. Mepsnsak AL, [lonorcekwii B.B., Pabmopua FO.M., SIrap M.C. 361pauk 3am1au
1 KOHTPOJBHUX poOIT 3 anrebpm mist 9 kmacy. — X.:I'imnasziga, 2009. — 128
C.:UT.

15. Hemu €.I1. Matematuka. Excnipec-niiaroroska. 3HO-2012/ €.I1. Hemin. — K.:
Jlirepa, 2012. — 240 c.:1m.
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16. Poranin O.M. 30ipauk TpeHyBaIbHUX BpaB 3 Maremaruku/ O.M. Poranin. —
Xapkis: ®OII Cmisak T.K., 2008. — 160 c.:11.

17. Crapoa O.0O. TI'oryemocs mo HIIA, 3HO 3 maremarmku. IlociOHmMK mist
Buutenst/ O.0O. Craposa, 1.C. Mapkosa. — X.: Bua. rpyna «OcHoBay, 2008. —
256 c.:im.

18. Tanees B.O. IlIkipHUI TIIyMauHHK CJIOBHHK-IOBIIHUK 3 MaremaTuku/ B.O.
Tanees. — Teprominp: Hasuansna kaura — borman, 1999. — 160 c.

19. Turapeako O.M. 5770 3amau 3 marematukn/ O.M. TurapeHko. — Xapkis:
TOPCIHI TIUTFOC, 2007. — 336 c.:im.

20. Hermmk T'I'. Ta 1. 30ipHUK TUMOBUX KOHKYPCHHUX TECTOBHX 3aBJaHb 3
maremaruky/ I'.T. Uermuk, LY. T'ypan, IM. Jymssusii, M., Bapriu, B.M.
bokano, C.1. Tapactok, B.B. ba6enko. — JIbBiB: Bumapanuuii nentp JIHY imeni
Iana ®panka, 2007. — 136 c.:11.

21. Yenira FO.B. Cnoauk mkiibHOI Tepminonorii. Maremaruka/ HO.B. Yemira —

Xapkis: TOPCIHI TUTHOC, 2010. — 384 c.
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