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3 MAaTEMAaTUKH
JUISL BCTYITHAX BUITPOOYBaHb
Ha OCHOBI IIOBHOI1 3arajibHOi CEpeaHbOI OCBITH



PO3POBJIEHO TA BHECEHO: BigokpemiieHuit CTpYKTYPHHI i PO3/IiT
«CeBeponioHenpKmii NOMTEXHIYHUN (haxoBuil KoeK CXiqHOYKpaiHCHKOTO
HalllOHAJIBHOTO YHiBepcuTeTy iM.B. Jlamsa»

PO3POBHUK TTPOI'PAMMU: Can’snoBa Onena OnekcanapiBHa, BHKIana4
MaTeMaTHKH, CIIeHiaJIiCT BHIO1 KaTeropii.

PosrnsanyTo, yXBaneHo Ta peKOMEHIOBaHO 10 3aTBEp/KEHHS Ha 3acilaHHi
IIUKJIOBOI KOMICii 3araJlbHOOCBITHEOI ITiATOTOBKH

IIpotokon Bix 03 kBiTHS 2024 poky Ne 6
I'onoBa HUKI0BOI KOMICIT 3arajibHOOCBITHLOI I ATOTOBKH
Tersna 3SABOJIOLIBKUX

IIporpama BcTynHUX BUNIPOOYBaHb JJis BCTYITy HAa HaBYaHHS Ha OCHOBI 0a30BOi
3arajbHOI CEPEIHBOI OCBITH MpPU3HAYEHA ISl OI[IHKH AKOCTI Ta PiBHA 3000yTHX
BUITyCKHHMKAaMU IPEIMETHAX KOMIIETEHTHOCTEM, TAKOX BUKIIaJIeHa METOIUKA
oprai3aiiii Ta IpoBeJeHHs BCTYITHOro BUNPOOYBaHHS y GhopMi CIiBOECiH.

Penenzenr:

KYUEHKO €sres BomoaumupoBud — B.O. THPEKTOpA KOJEIKY, I'OJI0Ba
INpuitmMansHOT KOMICii, KAHTUIAT MEAAroriYHUX HAYK, CIIEMIaliCT BHUIIOT
KBaJIi (hiKaIiifHOT KaTeropii, BUKIaqa4-METOIHCT.

Po3rigHyTO, yXBaJ€HO Ta pEKOMEHIOBAHO JI0 3aTBEPKEHHS Ha 3aCilaHHi
ITpuiimaneHOI KoMicii BiTOKpeMIIEHOTO CTPYKTYPHOTO ITiqPO3 LTy
«CeBeponoHEeNBKUM NONMITEXHIYHUHE (paxoBuii kKonemk CXimHOyKpaiHCHKOIO
HAaIllOHAJILHOTO yHiBepcuTeTy iMeHi Bonogumupa ans» (poToKo: Bij
02.04.2024 Ne 5)
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HHOACHIOBAJIBHA 3AIINCKA
Ipodinbunii piBeHb

. [Tporpamy BcTynmHMX BHUIIPpOOYyBaHb 3 MaTe€MaTWKH pPO3poOJieHO 3

ypaxysarasM HABUYAJIBHOI TTPOI'PAMU 3 MATEMATHUKMU nis yanis 10-11
KJIaciB 3arajJlbHOOCBITHIX HaBYAIbHUX 3aKJaiB, 3aTBeppkeHoi MiHicTepcTBOM
OCBiTH 1 Hayku YKpainu. Marepian nporpamMmu BCTYIHUX BUPOOYBaHb PO3NOIICHO
3a TakuMH po3finamu: «Anrebpa i mouarku anHami3zy», «I eomertpisy». [Iporpama
BCTYITHUX BUIPOOYBaHb 3 MATEMAaTUKH CKIAJAETHCS 3 TOSCHIOBATHHOI 3aIMCKH,
MpOrpamMy HaBYaJIBHOTO MpeIMETa, KPUTEPiiB OI[iHIOBAaHHS HABYAJIbHUX JOCATHEHB
BCTYIIHUKIB, (QopMu JiTepaTypu
«MatemaTukKa»».

Ta 3MICTY ONMTYBaHHI, 3 I[peaMeTa

OcHoBHa MeTa Kypcy «MaTeMaTHKay 1O aHii porpami - e morIuOJICHHS,
MOBTOPEHHS 1 CHCTEeMaTH3allii BHBYEHOTO y IIKOJI MaTepiaxy 3 TpeIaMeTiB
«Anrebpa i moyatkm aHamizy» 1 «I'eomerpis». Llelt Kypc HO3BOJSE JTiKBiIyBaTH
MO>KJIMBI TIPOTAJIMHH B 3HAHHAX PATY TEM i JOCATTH HEOOXITHOTO PiBHA IiArOTOBKH
JUIsl YCIIIITHOTO MPOXOKEHHS BCTYMHOI CHiBOeCid BCTyNHHUKAMH 3 Pi3HUMH
PIBHSIMH 3HaHb 3 MaTEMAaTHKH. -

IIpeamerom BHBUEHHA Kypcy «MareMaTrkay € 3arajbHI MaTeMaTHYHI
3aKOHM, OCHOBHI TIOHSATTS aJIreOpy Ta reoMeTpii, OCHOBHI METOIM PO3B’SI3yBaHHS
3aJ]1a4 Ta MPUKIIALIiB.

3agadi BUBUCHHSA NpeaMeTa «KMaTeMaTuka:

e OBOJIOHIHHS BCTYITHHKaMH CHCTEMOIO MaTeMAaTWIHHX 3HAaHb, HABUYOK 1
YMiHB, MOTPIOHUX JJIsi YCIIITHOTO CKJIAAaHHS BCTYIHHUX BUIIPOOYBaHb Y
3aknaji (axoBoi MepeABHUINOI OCBITH i IOJABIIOMY HABYAHHIO,

o IHTENEKTYaJIbHHII PO3BUTOK OCOOHMCTOCTI, TEPEeNyCiM PpO3BUTOK Y
BCTYIHUKIB JIOTIYHOTO MHCIIEHHS 1 MPOCTOPOBOI YSBH, alTOPUTMIYHOI,

IIporpamHi pe3ysibTaTé HaBUYAaHHS y pe3yJIbTaTi MiATOTOBKH BCTYITHHUKIB 1O
BCTYITHUX BUIPOOYBaHb:

Hasea pos3ziny, Temu |

OCHOBHI 3HaHHS | OCHOBHI BMiHHSA

AJITEBPA I TIOYATKHU AHAJII3Y
Po3pin: YUCJIA I BUPA3HU
BJIACTHUBOCTI MOi 3 [OIMCHUMHA

JificHi gmcia - - PO3pI3HATH BUIU YHCEN Ta

(HaTypaJibHi,

IiJTi, palioHANBHI Ta
ipparioHabHi1), iX
TOPIBHSHHS Ta Jii 3
HHMH.

YucaoBi MHOXHAHH TA
CIIiBBiTHOLIICHHS MiX
HAMH

YUCIIaMU;
- IpaBWia TMOPIBHSAHHA JIMCHUX
YHCEIT,

- O3HAKW TOAUTHHOCTI HATypaIbLHUX
gucenHa 2, 3, 5, 9, 10;

- MpaBWia OKPYTIICHHS IUTHNX IHCE 1
JIECATKOBHUX NpO0iB;

- O3HaYEHHSA KOPEHS N-TO CTEIEHs Ta
apupMeTHIHOTO KOpEHS n-ro
CTEIICHS,

YHCIIOBUX MPOMIXKIB;

-  TOpIBHIOBaTH  JIiHiCHI
qucIa;

- BHUKOHYBaTH
JiViCHAMY YHCIIaMH; ‘
- BHKOPHCTOBYBATH O3HAKA
MIOUTBHOCTI;

mi 3

-  3HAaXOMUTH HEIOBHY
9acTKy Ta ocTagy
BiJUTUIEHHS OJTHOTO




- BJIAaCTHBOCT] KOPEHIB;

- O3HAYCHHS CTENEHS 3 HATYPAIBHNIM,
UM Ta panioHAILHAM
NOKa3HUKAMH, IXHi BIIACTHBOCTI;

- YUCJIOBI IPOMIXKKH;
- MOAYJh IIHCHOTO YHClia Ta HOro
BIIACTHUBOCTI

HAaTYpaJIbHOTO 4YHCIa Ha
1HIIE;

- MIEPETBOPIOBATH
3BUYANHAHT npid y
IECSITKOBHI Ta
HECKIHYCHHMI

MEPIOJIMYHAN  JECATKOBUM
Ipi — y 3BUYANHMIA;

- OKpYIJIFOBATH MU YHCA 1
JIECSITKOBI Ipo0u;

- BHKOPHCTOBYBATH
BJIACTHBOCTI MOJIYJIL JO
pO3B’s3aHHs 3371a4

Bignomenus ta
npormopii. Bincotku.
OcHoBHI 337124l Ha
BIJICOTKH

- BITHOIICHHS, IPONIOPIIii;

- OCHOBHA BJIaCTUBICTH IPOIIOPIIii;

- O3HAYEHHS BIJICOTKA;

- TpaBWJa BUKOHAHHS BiJICOTKOBUX
PO3paxyHKIB

- 3HAXOJUTH BiJHOIICHHS
9ymceNl Y BHTIISAII BIICOTKA,
BIZCOTOK BiJ 4YHCIIa, YHCIIO
3a 3HAYCHHSAM Horo
BIZICOTKA;

- pO3B'A3yBaTH 3a7adl Ha
BIZICOTKOBI PO3paxyHKH Ta
TPOITOPIIii

Pamionanswi,
ippanioHaIbHi,
CTEIIEHEBI,
MMOKa3HHUKOBI,
norapudmivHi,
TPUTOHOMETPHUYHI
BHpa3M Ta ixHi
MEPEeTBOPEHHS

- O3HA4YeHHs O0OJIacTi JIOMyCTHMHUX
3HaYeHb  3MIHHMX  BHpa3zy  3i
3MIHHUMH,
- O3HaYEHHS TOTOXKHO PIBHUX BHPA3iB,
TOTOXXHOTO TIEPETBOPEHHSI BHpa3y,
TOTOKHOCTI;

-  O3HAaueHHs  OJHOWIEHa Ta
MHOTOWIEHA;
- IpaBWJIa JIOIABAHHS, BIAHIMAHHS 1
MHOXKEHHS OJHOYWIEHIB Ta
MHOTOWICHIB;

- (hopMyIH CKOPOYEHOTO MHOXKEHHST;
- pO3Kjax ~ MHOIO4WIeHa  Ha
MHOYHUKHY;

- 03HaueHHs anrebpaigHoro aApoly; -

IpaBuiia BUKOHAHHS pitly| 3
anreOpaiyHrMu pobamu;

- O3HAaYeHHS Ta  BJIACTHBOCTI
norapudma, JIECSITKOBHUI i
HaTypalbHHH JTorapudmu;

- OCHOBHA norapupmigsa
TOTOXKHICTB;

- O3HaQ4YCHHA CHHYCA, KOCHHYCA,

TaHTCHCa, KOTAaHTCHCA YHCIOBOTO
apryMeHry;

- OCHOBHA
TPUTOHOMETPUYHATOTOXHICTH Ta

HACJIIJIKH 3 He;

- bopMyH 3BEICHHS;

- hopMynm m0/1aBaHHS Ta HACTIAKH 3
HUX

- BHKOHYBaTH TOTOXHi
HEePETBOPEHHS
palliOHaBHUX,
ippalioHaJIbHUX,
CTENCHEBHX,
TNOKa3HUKOBHX,
norapuMigHUX,
TPUTOHOMETPUIHIX
BUpa3iB Ta 3HAXOMUTH iX

YUCIIOBE 3HAYCHHS TIPH
3aIaHuX 3HAYCHHAX
3MIHHUX




Po3znia: PIBHSIHHSI, HEPIBHOCTI TA iX CHCTEMH

Jliniiini, KBapaTHi,
panioHalbHi,
ippanioHaibHi,
IIOKA3HMKOBI,
norapudmivmi,
TPUTOHOMETPHYIHI
PIBHSIHHS, HEPIBHOCT1
Ta 1X CUCTEMH.
3acTocyBaHHs piBHAHD,
HepiBHOCTEH Ta iX
CHCTEM JI0
PpO3B's3yBaHHs
TEKCTOBHUX 33724

- PpIBHAHHA 3 OJHIEIO 3MIHHOIO,
O3HAaYEeHHS  KopeHs  (PpO3B'sA3Ky)
PiBHSHHS 3 OJHICIO 3MIHHOIO; -
HEPIBHICTP 3 OJHIEI0 3MIiHHOIO,
O3HAYEHHS PO3B'SI3KYy HEPIBHOCTI 3
OINHIEI0 3MIHHOIO; - O3HA4YCHHS
PO3B'SI3Ky CHCTEMM DIBHSHB 3 JBOMa
3MIHHAMH Ta METOJH iX PO3B'A3aHb; -
PIBHOCHJIBHI PiBHSIHHS, HEPIBHOCTI Ta
iX CUCTEMH; -

- METOAH PO3B'SI3yBaHHS
palnioHaTbHAX, ippanioHaJIbHUX,
MOKa3HAKOBUX, norapuMigHHX,

TPUTOHOMETPUYHUX PIBHIHD

- po3B's3yBaTH PiBHAHHA 1
HEPIBHOCTI MEPHIOTO Ta
JPYTOTO CTENEHIB, a TaKOX
PIiBHSIHHS 1 HEpiBHOCTI, IO
3BOJSATHCS JI0 HUX;

- PpO3B'I3yBaTH CHCTEMH
PiBHSHB iHepiBHOCTEH
(5011 0Y0) i JIpyroro
CTENEHIB, a TaKOX Ti, IO
3BOJATHCS 10 HUX;

- pO3B'S3yBaTH PIBHSHHS 1

HEpIBHOCTI, IO MICTATH
CTEIICHEBI, OKAa3HHKOBI,
norapupMigHi Ta

TPUTOHOMETPUYHI BHpa3H;
- PpO3B'sS3yBaTé pIBHSHHS,

o MICTATh
TPUTOHOMETPUIHI BUPa3y;
- pO3B'3yBaTH

ippanioHaJIbHI PIBHIHHS;

- 3aCTOCOBYBAaTH 3arajibHi
METOAM  Ta  MPHHAOMH
(po3xiananHs Ha
MHO>XHUKH, 3aMiHa
3MiHHOI, 3aCTOCYBaHH:A
BJIACTHBOCTEH (YHKIiH) y
nporeci pO3B'S3yBaHHS
pIBHSIHB, HEPIBHOCTEH Ta
CHCTEM;

- KOPHUCTYBaTHCS
rpadigaUM METOJIOM
PO3B'SI3yBaHHS i
JOCITIJKEHHS PiBHSHb,

HEPIBHOCTEH Ta CHCTEM;

- 3aCTOCOBYBATH DiBHSIHHI,
HEPIBHOCTI Ta CHUCTEMH JI0
PO3B'S3YBaHHA TEKCTOBUX
3aj1ay;

- pO3B'SI3yBaTH DIBHAHHA 1
HEPIBHOCTI, IMO MiCTATH
3MiHHY i 3HAKOM
MOTYJIS;

- PpO3B'S3yBaTH DiBHSIHHS,
HEpPIBHOCTI Ta CHCTEMH 3
napameTpaMu

Poszin: ®YHKI

JliniiHi, KBaJpaTH4H],
CTENEHEBI,
IIOKa3HHUKOBI,
norapudmidgni Ta
TPUTOHOMETPHYHI

- o3HayeHHd (GyHKHOi, o06IacTh
BH3HA4YeHHS,  00JacTe  3HAYEHb
¢yHkuii, rpadik GyHKmii;

- 3HaxomuTH  00JacTh
BH3HAYEHHS, 001acTh
3HA4YCHb GyHKIT; -

JOCTIIKYBaTH HA TAPHICTH




¢yHKIii, iX OCHOBHI - crmoco0Ow| 3ajanHs QYHKIIH, OCHOBHI | (HETIApHICTB),
BIacTUBOCTi. Ynciosi BiaacTuBocTi Ta Trpadiku QyHKHii, | mepioguuHicTs QyHKIIIO;
TTOCJTiTOBHOCTI YKa3aHHUX y Ha3Bi TEMHU; -  Oymyeatm  rpadiku
- o3HaveHHs QyHKIil, 0OEpHEHOI N0 | eneMeHTapHUX  (QYHKIIIH,
3a/1aHOi; BKa3aHUX y Ha3Bi TEMU;
- O3HaYeHHS apuPMETHIHOI Ta | - BCTaHOBITIOBATH
reOMEeTPUYHOI IIPOTrpeciid; BJIACTUBOCTI YHCIIOBHX
- hopMyIHu n-ro WieHa apuMeTHdIHoi | QyHKIIH, 3aJJaHIX
Ta FeOMETPUIHO]I IIPOTPECIid; dbopmyoro abo rpadikom;
- (opMyH CyMH n MEpIIUX WIEHIB | - BHUKOPHCTOBYBATH
apuMeTHyHOi Ta TI'EOMETPHUYHOI | IEPETBOPEHHS rpadikiB
Tporpeciid; byHKIH;
- ¢opMyna CyMH HECKIHYCHHOI | - PO3B'SI3yBaTH 3a/adl Ha
TEOMETPHIHOL mporpecii 31 | apudMeTHIHY Ta
3HAMEHHHKOM |q| < 1 TeOMETPHYHY Iporpecii
IMoximHa QyHKmii, il - DpiBHAHHsS JOTHYHOI 1O rpadika |- 3HaxXOOWTH  KyTOBHH

reOMETpUYHHH Ta
(b13WIHUI 3MICT.
[MoximHi eeMeHTapHIX
¢ynxmii. [Ipasmna

U epeHIIFOBaHHS

¢GyHKIT B TOYI;

- oO3HaueHHs NOXigHOI (yHKHIi B
TOYIII;

- Gi3VyHAN Ta TEOMETPUIHUH 3MICT
MOXI1{HOT;

- TaONWI MOXiIHAX eJIEMEHTAPHUX
dynxii;

- mpaBWiIa 3HAXOKEHHS NOXiTHOI
cymu, JOOYTKy, YacTK#M  JBOX
Gynxuii;

- TPaBWIO 3HAXOKCHHS TMOXiJIHOL
CKJIaicHo1 QyHKIiT

KoeilieHT 1 KyT HaxXury

noTmyHoi g0 rpadika
GyHKIil B TOYII;

- 3HaxXONWUTH  NOXigHI
elleMeHTapHuX (QYHKIIIMH;

- 3HAaxXOJWTH  YHCIIOBE

3HAYCHHS MOXiTHOI QyHKII]
B TOYIl JiIg 3aJaHOTO
3HAYCHHS apTyMEHTY;

-  3HaXOJWTH  NOXIJAHY
CyMH, AOOYTKYy 1 YacTKu
BOX (DYHKITIH;

- 3HAXOQWTH  MOXIJHY

CKITaZIcHOT PYyHKIIIT;

- po3B's3yBaTH 3a7adi 3
BAKOPUCTAHHSIM
TE€OMETPUIHOTO T2
¢i3ugHOTO 3MiCTy TOXiHOT

Jocmimkenas QyHKIT
3a JJOTIOMOTOIO
moxiHoi. [ToGymoBa

rpadikiB pysKIiH

- JIOCTaTHd yMOBa  3pOCTaHHSI
(cnamanHs) QYHKIIT Ha TPOMIXKKY; -
eKCTpeMyMH - QYHKIIi; - O3HaYeHHS
HaWOLIBFIIOTO 1 HAKMEHIIOTO 3HAYEHB
bysKmii

-  3HAXOOUTH IPOMIXKHA
MOHOTOHHOCTI YHKIIIT;

- 3HAXOJUTH EKCTPEMyMU
dyHKmii 3a  JIOMOMOTOIO
MOXiJHOI, HalOiIpIIe Ta
HaliMeHIIe 3HAYCHHS
bymxmii;

- ocHipKyBaTi QyHKIIT 32

JIOTIOMOTOI0  TOXifHOI Ta
Oymysatu ix rpadixu;
- PO3B'A3yBaTH TPHKIIATHI
3a/1a4i  HA 3HAXOJ/PKEHHS
HAWOLIHPIIMX 1 HaWMEHITMX
3HAYEHD '

IlepsicHa Ta
BHU3HAYEHHH 1HTErpal.
3acTocyBaHHSA
BH3HAYEHOTO iHTErpaa

- O3Ha4eHHA TEPBICHOI
BH3HAYCHOT'O
KPHUBOJIHIHHOT Tpamerii;

- TabJyvIs NepBiCHAX QYHKIIH;

yHKuii,
iHTEeTpaa,

- 3HaxXOJWTH TEPBICHY,
BUKOPUCTOBYIOYH il
OCHOBHI BJIACTHUBOCTI;




JI0 OOYHMCIICHHS TUIOI]
KPUBOJITHIHHHAX
Tpanerii

- IPaBIJIA 3HAXOJ[KCHHS TICPBiCHUX
- popmyna Hetorona - Jleiibrina

- 3aCTOCOBYBaTH (GopMyiy
Herorona-Jleiibnina  ms

004YHCIIEHHS BH3HAYCHOTO
1HTErpania;

- obumcmioBaTé  IUIONIY
KpUBOJIiHIMHOI Tpamemii 3a
JIOTIOMOTOI0 1HTerpaa;

- pO3B'A3yBaTU
HaWMpOCTINI  TPHKIAMIHI
3amavi, IO 3BOIATHCS JI0
3HAXOJ/DKEHHS iHTerpajia

e iz

Pospin: EJJEMEHTH KOMBIHATOPUKH, MOYATKHA TEOPII UMOBIPHOCTEM

TA EJIEMEHTHU CTATUCTHUKH

IIepecranoBku (63

- O3Ha4YCHHA TICPCCTAaHOBKH (663

- pO3B'sI3yBaTH

ITOBTOPEHB). IIOBTOPEHB); HaWpocCTinn KOMOIHATOPHI
KomOinaTopHi npaBuna | - KOMOIHATOpHI TpaBWiia CyMH Ta | 3ajaui;
CyMH Ta JOOYTKY. TOOYTKY; - obumcimoBaTu B
MmoBsipHicTh - KJIaCHYHE O3HAuUeHHS HMOBIPHOCTI | HAUNIPOCTINIMX  BHIIAAKaX
BUIIAIKOBOI ITOiT. TOxii, HaWTMPOCTIITI BHIIQ/IKA | AMOBIPDHOCTI  BHITAJIKOBHX
Bubipkosi HipaxyHKy WMOBIPHOCTEH MOiif; TIOJTIHA;
XapaKTEPUCTHKHA - O3HAYECHHS BHOIPKOBHX | - o0uncmoBaTu Ta
XapaKTEPUCTHK PS/IiB JaHUX (po3Max | aHANI3yBaTH BHUOIPKOB1
BUOIpKH, MOJa, MeJiaHa, CepelHE | XapaKTEPUCTHKH psiniB
3HAYCHHA); JaHux (posMax BHOIPKH,
- rpadivyHa, TabnM4YHA, TEKCTOBa Ta | MOJia, MeJiaHa, CEPEIHE
iHmi GopMM THONaHHS CTATHCTHYIHOL | 3HAYCHHS)
indopmartii
T'EOMETPIA
Pozpin: IINTAHIMETPISI
HaitmpocTimmi - TIOHSTTS TOYKH i MPAMOI, IPOMEHS, | - 3aCTOCOBYBAaTH

reoMeTpu4Hi Qirypu Ha
IUIOINMHI Ta 1X
BJIACTABOCTI

BiJIpi3Ka, JJTAaMaHO1, KyTa;

- aKCiOMH IUTaHIMETPii;

- CYMDXHI Ta BEPTHK&IbHI KYTH,
OicekTpuca KyTa;

- BJACTHBOCTI
BEPTHKAIBHUX KYTiB;

- BJIACTUBICTH.OiCEKTPHUCH KYTa;

- MapajeNbHI Ta NEPICHIVKYIAPHL
TpsIMi;

-  OepOeHAMKYISIp 1  TOXWia,
CepeIMHHUI - MepIeHIUKYISD,
BIJICTaHb BiJl TOYKH J0 TIPSIMOT;

- 03HAaK¥ NApaJETBHOCTI MPSIMAX;

- Teopema aieca, y3araupHEHA
teopema Daneca

CYMDKHHX  Ta

O3HAYECHHs, O3HaKd Ta
BIIACTUBOCTI HAWIPOCTIMIX
rEOMETPUYHHX QIryp J0
PO3B'sI3yBaHHS

IUTAaHIMETPUYHUX 33139 Ta
3a7a4 IPaKTHYHOTO 3MiCTY

Koo Ta kpyr

- KOJIO, KPYT Ta iX €JICMEHTH;

- HEHTpalbHI, BOMCaHI KyTH Ta iX
BJIACTMBOCTI;

- BIIACTHBOCTI
TIEPETHHAIOTHCS,
- IOTWYHI JT0 KOJA Ta i BIACTHBOCTI

ABOX XOpa, Mo

- 3acToCOBYBaTH HaOyTi
3HAHHA JI0 PO3B'SI3YBaHHS
IUTAaHIMETPUIHUX 33Ja9 Ta
3a/ia9 MPaKTHIHOTO 3MICTY




TpuxyTHUKH

- BUJY TPHUKYTHHKIB Ta IX OCHOBHI
BIIACTHBOCTI;

- O3HaK¥ PiBHOCTI TPHKYTHUKIB;

- MefiaHa, OicekTpuca, BHUCOTa
TPUKYTHHKA Ta iX BIACTHBOCTI;
- TeopeMa TIpo  CyMy
TPUKYTHHKA,

- HEPIBHICTh TPUKYTHHUKA; - CEPEAHI
TiHis TPUKYTHHKA Ta 11 BIACTHBOCTI;

KYTiB

- KOJIO, onucaHe HABKOJIO
TPUKYTHHKA, 1 KOJO, BIIMCaHE B
TPUKYTHHK;

- Teopema [liparopa, mpomopiriiai
BIJIPi3KM NPSAMOKYTHOTO TPHKYTHHKA;
- CHIBBIJHOINCHHS MiXK CTOPOHAMH i
KyTam# IpsSIMOKYTHOTO TPUKYTHHKA,;

- KIacu(pikyBaTu
TPUKYTHHKH 32 CTOPOHAMH
Ta KyTamu;

- pO3B'sI3yBaTH
TPUKYTHUKH;

- 3aCTOCOBYBATH
O3HAYECHHS T4 BJIACTHBOCTI
Pi3HMX BHJiB TPUKYTHHKIB

Jio pO3B'sI3yBaHHS
IUTAHIMETPUYHUX 3a7ad Ta
3a7aq MPAKTHYHOTO
3MiCTY;

- 3HAXOJWTH PaJliyCH KoJa,
OIIMCaHOTO HaBKOJIO
TPUKYTHHKa, 1  KOJa,

BIICAHOTO B TPUKYTHHK

- TEOpEMa CHHYCIB;
- TeOpeMa KOCHHYCIB

YoTUpUKYTHHK - YOTUPUKYTHHK Ta HOTO E€IEMEHTH; | - 3aCTOCOBYBAaTH
- napajenorpam Ta Horo | O3HaueHHs, O3HAKH Ta
BJIACTHBOCTI; BJIACTHBOCTI DI3HUX BHJIIB
- 03HaK¥ napajenorpama; YOTHPHUKYTHHKIB 10
- NOpsAMOKYTHHMK, poM0, KBajpaT, | pO3B'S3yBaHHs
Tpamenis Ta iX BIaCTHBOCTI; IUJaHIMETPUYHAX 3a1a9 Ta
- cepefHs JiHIA Tpamemii Ta i | 33184 MPAKTHYHOTO 3MiCTY
BJIACTHBICTE;
- BIIMCAaHI B KOJIO Ta OMUCAHI HaBKOJIO
KOJIa YOTHPUKYTHUKH

MHOTOKYTHUKHA - MHOTOKYTHHK Ta HOro €JIE€MEHTH, | - 3aCTOCOBYBATH O3HAYCHHS

OIIYKJIMii MHOTOKYTHHK;

- IEPUMETP MHOTOKYTHHUKA;
- cyma KYTiB
MHOTOKYTHHKA;

- IPaBUIBHUI MHOTOKYTHHK Ta HOTO
BJIACTHBOCTI;

- BIMCaHi B KOJIO T4 OMUCAHi HABKOJIO
KOJIa MHOTOKYTHUKH

OITYKJIOTO

Ta BJIACTHBOCTI
MHOTOKYTHHKIB o
PO3B'sI3yBaHHS

IUIAaHIMETPUYHUX 3a/1ad Ta
3a7a4 MPaKTHIHOTO 3MiCTy

['eomeTpuuHi BeTAIMHN
Ta IX BUMipIOBaHHS

- JOBXHHA Bi[pi3Ka, KOJja Ta WHOro
TYTH;,

- BeNWYMHA KYyTa,
KYTiB; '
- IEPAMETP MHOTOKYTHHKA;

- Gopmymu ans OOYMCIIEHHS ILTONI
TPUKYTHHKA, IIapajeiorpama, pomoa,

BHUMIipIOBaHHS

KBajpara, Tpamemii, MPaBHIHHOTO
MHOTOKYTHHKA, Kpyra, KpyroBoro
CEKTOpa

- 3HaXOJWTH JOBXUHH
BIIPI3KiB, TpaaycHi Ta
paniasHi MipH KyTiB, IUTOIII
reoMeTpuaHuX Qiryp;

- OOYHCITIOBaTH JOBXHUHY
KoJia Ta Moro Ayr, ILIOLNY
Kpyra, KpyroBoro ceKkTopa;
- BHUKOPHCTOBYBATH
dopmyu TLTOII
reOMETpUYHuX ¢iryp 1o
PO3B'sSI3yBaHHS '
IUTAHIMETPHYHUX 3a1ad Ta
3aJ1a4 MPaKTHYHOTO 3MICTY

Koopnunatu ta
BEKTOPH Ha IUIOINHHI

- IPSAMOKYTHa CUCTEMa KOOpAUHAT Ha
HJIOHII/IHi, KOOPpAWHATH TOYKH,

- 3HAXOMUTH KOOPAMHATH
CEpelMHU  Bipi3ka Ta




- opmyna ans oOUMCIIEHHS BiACTaHi
MDK JBOMa TOYKaMu Ta (popmyia s
OOYMCIICHHS KOOPJUHAT CEpEaNHH
BiJIpi3Ka;

- PIBHSIHHS IPSIMOi Ta KOJIa;

- IOHATTS BEKTOPA, JOBXWHA BEKTOPA,
KOJTIHEapHi BEKTOPH, PiBHI BEKTODH,
KOOPAMHATH BEKTOPA;

- JOJaBaHHS, BiIHIMAHHS BEKTOPIB,
MHOXEHHS BEKTOPa Ha YHCJIO;

- PpO3KIax BeKTOpa 3a JIBOMAa
HEKOJIIHEApHIMH BEKTOPAMH,

- CKaJspHHH TOOYyTOK BEKTOpIB Ta
HWOT0 BIaCTHUBOCTI;

- dopMyna s 3HAXOJDKCHHS KyTa

BiICTAHP MK  JBOMa
TOYKaMH;, -  CKJAQJaTh
PiBHSHHS  mpsMoi  Ta
PIBHSIHHS KOIIa; -
BHKOHYBATH mi 3
BEKTOpaMH; - 3HAXOIWTH
CKaJISIpHUH JI0OOyTOK

BEKTOPIB; - 3aCTOCOBYBATH
KOODJMHATH 1 BEKTOpH IO
PO3B'sI3yBaHHS
IJIAHIMETPUIHHAX 337a9 Ta
3a]1a4 MaKTUYHOTO 3MICTY

MDK  BEKTOpamH, IO  3ajaHi
KOOpAMHATAMU;
- YMORBH KOJIIHEapHOCTI Ta
MIEpIEHIUKYISIPHOCTI BEKTODIB,
1103aJ1aHi KOOPAMHATAMH
I'eomeTpuuni - OCHOBHI BHOM Ta  3MiCT | - BHKOPHCTOBYBATH
HePETBOPEHHS FEOMETPHYHUX  TEPETBOPEHs  HA | BIIACTHBOCTI OCHOBHHUX
IomuHI (pyX, CHMETpisS BiJIHOCHO | BHJIiB reOMETPHYHIX
TOYKH 1 BiTHOCHO HPAMOi, MOBOPOT, | HEPETBOPEHS, O3HaKH
napajiejibHe IIEPEHECEHHS, | MOAIOHOCTI TPUKYTHHKIB JIO
HIEPETBOPEHHS NONIOHOCTI, | pO3B'A3yBaHHS
TOMOTETIsN); IUTAaHIMETPAUYHAX 337ad Ta

- 03HAKU MOJIOHOCTI TPUKYTHHUKIB; -
BiTHOIIIEHHS ILIOM MOAIOHKX (iryp

3aia4 MpaKTAYHOI O 3MiCTy

Pozgin: CTEPEOMETPIA

[Tpsmi Ta miomma y
TPOCTOPi

- aKCiIOMH i TEOpEMH CTEPEOMETPil;

- B3a€EMHE pPO3MIMNCHHS MPSIMHX Y
OpOCTOpi, MPSAMOI Ta IUIOMMHE ¥
IIPOCTOPI, IUTOIHH Y IPOCTOPI;

- O3HAKM IApaNENbHOCTI TPIAMHX,
TPsSIMOT 1 TUTOIIMHH, TUTIOIIAH;

- IapaJie)ibHE IPOCKTYBAHHT;

-  O3HaKM  TEPICHIMKYJIAPHOCTI
PsAMO1 1 IUIOIIMHM, JBOX ILIOIIHH;

- TIPOEKIis TOXWIOl HA IUIOIIHHY,
OpTOTOHAJIbHA ITPOEKIIis;

- npsMa Ta oOepHEHA TEOPEMH IPO
TPH NEPIECHTUKYJIAPH;

- BIJICTaHb BiJ TOYKH JO IUIOIIUHH,
BiJl TOYKH JI0 IPSMOI, BiJl HPsAMOI JI0

napajenbHol 1M IUIOIIWHH, MiX
DapaielbHEMA — TOPSAMHMH, MK
NMapajieIbHAMH  TUIONIMHAMH, MiX

MAMOODKHUMMY MIPSIMHMH;

- 03HaKa MEMOODKHOCTI TPSIMHUX;

- KyT MDK TpSMHMH, NPIMOIO Ta
IUIOMMHOIO, TUIOIUHAMHA

- 3aCTOCOBYBaTH
O3HAYCHHs, O3HaKd Ta
BJIACTHBOCTI NapajieIbHUX 1
HNEepHIeHIUKYIIPHUX
OpsSsMHAX 1 IUIOMMHH IO
PO3B'I3yBaHHS
CTEPEOMETPUIHHX 33J1a4 Ta
3a/1a4 MPaKTAIHOTO 3MICTY;
- 3HAaxXOJWTH 3a3HadYeHi
BiJICTaHi Ta BEJIMYNHH KYTiB
y TIpocTopi




MHororpaHsuKH, Tija i
NIOBEPXHi 00epTaHHS

- JBOTPAaHHHM KyT, JIHIHHHHA KyT
ZIBOTPAHHOTO KYTa;

- MHOTOTDAaHHUKH Ta iX €JIIEMEHTH,
OCHOBHI BHIYM  MHOTOI'DaHHHUKIB:
MpU3Ma, MNapajeNenines, mipaMmisa,
3pi3aHa mipamiza;

- TUTa 1 MOBepxHi obepraHHA Ta iX
€IIEMEHTH, OCHOBHI BHAM Tin 1
IIOBEPXOHb  OOEpTaHHsA: MUJIHJP,
KOHYC, 3pi3aHuii KOHYC, KyJis, cepa;
- Tepepi3sM MHOTOTPaHHHKIB Ta Til
o0epTaHH ILIOINUHOIO;

- KOMOiHaIli TEOMETPHYIHHX TLT;

- GopMmymH A7 OOYHCIICHHS ILUION]
MOBEPXOHb, 00’ €MiB MHOTOTPaHHHKIB
1 T1 0OepTaHHS

- pO3B'a3yBaTH 3aJadi Ha
oOuYnCHeHHS TLI0N]
NIOBEPXOHb Ta 00’eMiB
T€OMETPUIHMX TiJI;

- BCTaHOBIIOBaTH  3a
PO3TOPTKOIO TIOBEPXHI BH
reOMETPUYHOTO TiNa;

- 3aCTOCOBYBATH
O3HAYEHHS Ta BIACTUBOCTI

OCHOBHUX BUIIIB
MHOTOTPaHHHKIB, TLT i
MOBEPXOHb OOEpTaHHs 0
pO3B'AI3yBaHHSA

CTEPEOMETPUYHUX 3329 Ta
3aJ]ja4 MPaKTHIHOTO 3MICTY

KoopmunaTu Ta
BEKTOPH Y IPOCTOPI

- IpSAMOKYTHA CHCTeMa KOOPJHHAT Y
MPOCTOPI, KOOPIMHATH TOYUKH;

- (hopMmyna s OOUHCIIEHHS BifcTaHi
MIDX JIBOMa TOYKaMu Ta popmyna as
O0YHCIEHHS KOOpJHHAT CEpEIUHH
BiJIpi3Ka;

- TOHATTS BEKTOpa, [JOBXKHHA
BEKTOpa, KOJiIHEapHI BEKTOPH, PiBHI
BEKTOPH, KOOPAWHATH BEKTOPA;

- JOAaBaHHs], BiJHIMaHHS BEKTOPIB,
MHOXXECHHS BEKTOPa Ha YHCIIO;

- CKaJSIpHUHA AOOYTOK BEKTOPIB Ta
HWOro BIIaCTHBOCTI;

- dopMyna UIs 3HAXOMKCHHS KyTa

MDK  BEKTOpaMHW, [0  3ajaHi
KOOPJAMHATAMH;
- YMOBH KOJIIHeapHOCTi Ta

MePHIeHIUKYJIAPHOCTI BEKTOPIiB, IO
3aJlaHi KOOpAUHATAMHI

- 3HaxXOIWUTH KOOPJIHWHATH

CepeMHU  BiJpi3ka Ta
BiJICTaHB MDK  JIBOMa
TOYKaMM;

- BHKOHYBaTH Jii 3
BEKTOPaMHU;

- 3HaxoIWTU CKASIPHUU
H00yTOK BEKTODIB;

- 3aCTOCOBYBATH
KOOp/IMHATH 1 BEKTOPH JO
poO3B'sI3yBaHHS

CTEPEOMETPHYHMX 331a4 Ta
33/1a4 MPaKTUYHOTO 3MICTy

1. IPOT'PAMA HABYAJIBHOT'O ITPEJIMETA

Po3nin 1 AJITEBPA I NOYATKH AHAJII3Y

Tema 1 [ljlicui uncia i unciioBi Bupa3u
ITepeTBopenHs anrebpaidHuX BUPA3iB.
PanionanbHi uncna. Ippamionanshi gmcna. JlidicHi wucna. Jlpobu. po6osi
BUpa3u. Jlomyctumi 3HadeHHs 3MiHHMX. OCHOBHA BIacTUBICTH ApoOy. il Hax

Ipobamm.

ToroxHi mepeTBOpeHHs paIliOHANBHHUX BHpa3iB. DOPMyJIH CKOPOYEHOTO

MHOXeHHs. [lepeTBopeHHs anreOpaidHUX BHpa3iB; KOPiHb M-TO CTYIEHS 1 HOro
BJIAcCTUBOCTI. ApudMeTHUHMIA KBaIpaTHUH KOPiHb 3 MOOYTKY, ApoOy i cremens.
Jlo6yToK 1 yacTka KBaJpaTHUX KopeHiB. ToToxHicTs Ma N =a .




ToToXxHi TIepeTBOPEHHSI BUPa3iB, MO MICTATH KopeHi Ta cteneHi. CreneHi 3
paIioOHAJILHAM MOKa3HUKOM, iXHi BJIACTHBOCTI.

Tema 2 ®ynkuii, ixHi BaacTuBocTi i rpadixun
®OyakItii. O61acTs BU3HAYEHHS 1 MHOXKHMHA 3Ha4YeHb. CriocoOu 3a1aHHsT QYHKIIIN.
MOHOTOHHICTh, MApHICTh 1 HEMapHICTh, oOepHeHa ¢yHKisL. [T padik QyHKI.
IMeperBopenns rpadikis ¢pyuxuii. Hemepepsricts GpyHKuil B Touni. Biactusocti
HeniepepBHUX @yHKIiH. Creminp 3 pamioHanbHMM ToOKa3HUKOM. CreneHena
GyHKITIS.

Tema 3 AnreOpaivuni piBHsIHHS | HEPIBHOCTI
Jlimiiiai Ta KBajpaTHi piBHAHHA. PIBHSHHS BHUIUX CTyINeHIB. PiBHIHHSA 3
MoxayieMm. IppamionaneHi piBHsHHA. JliHiMHI Ta KBaapaTHi HepiBHOCTI. MeTox
IHTepBaJiB JJI palliOHAJBHUX HepiBHOcTed. HepiBHOocTi 3 MonyiasMu Ta
ippaliioHaIbHI HEPIBHOCTI.

Tema 4 Jlorapudmidyni Ta NOKa3HHKOBI PiBHSAHHS 1 HEPIBHOCTI
BnactuBocTi Ta rpadiku mokasHuKoBoi GyHKIii. Jlorapudmu Ta iX BIaCTHBOCTI.
®opmyna mepexomy OO iHIIOI ocHOBH Jorapudma. JlecaTKoBi Ta HaTypaibHi
norapudmu. OOUUCIIeHHs 3Ha4eHb BUPa3iB, AKi MiCTATh orapudmu. BiactuBocTi
Ta rpagiku JorapuMivyHOi QPyHKII.
OcHoBHI THIU JorapudmiuHuX piBHSIH. OCHOBHI THITY NOKAa3HUKOBUX PiBHIHb
i MmeToau ix BupimeHHs. JlorapudmidHi Ta MTOKa3HUKOBI HEPIBHOCTI.

Tema S Crucremu JiHilHEX i HeJTiHIHHUX PiBHAHD | HepiBHOCTEHH

PimeHHs niHiAHUX CUCTEM PiBHSAHB 1 HepiBHOCTe. PilleHHs HeNiHIHHUX CUCTEM

piBHSHB i HepiBHOCTeH. CucTeMu JIorapu(MidHIX Ta MOKa3HUKOBHUX PiBHSIHE.
Tema 6 ApudpmMeTnIHA Ta reOMETPHIHA Nporpecii

Uncnosi mocigoBHOCTI. ApadMeTHdHa Iporpecis, ii BractuBocTi. ®opMyia 1i-
ro wieHa apupmeruuHoi mnporpecii. Cyma mnepmmx »z 4WieHiB apupMEeTHIHOT
Iporpecii. -

I'eomeTpuuna mporpecis, ii BractuBocTi. @opMyna n-20 WieHa reOMETPUIHOL
nporpecii. Cyma nepuimx # 4ieHiB reOMeTPUIHOI MPOTpecii.

Heckinuenna reometpuyHa nporpecis (q < 1) Ta il cyma.

Po3B’s3yBanHs BIIpaB i 33/1a4 HA MPOTpecii, B TOMY YUCIi IPUKIIATHOTO 3MICTY.

Tema 7 Tpuronomerpu4Hi BUpa3H, pIBHAHHS | HEPiBHOCTI
TpuronomeTpuuHi QyHKLii g9uciHOBOro apryMeHTy. OCHOBHI CITiBBiJHOIICHHS
MiJX TPUTOHOMETPUYHUMH (QYHKI[iSMH OIHOTO aprymeHty. OCHOBHI (opmyiu
tpuronometpii. I[lepiogudnicTh TpuUroHOMeTpHUIHMX GyHKHiN. BractmBocTti 1
rpadikd TpPUTOHOMETpPHYHMX (QYHKIIH y=sinx, y=cosxX, y=18§x. ApKcuHYyC,
apKKOCHMHYC, apKTaHIeHC, apKKOTaHreHC. HalmpocTini TpUTOHOMETPHUYHI



piBusHHg. OCHOBHI THITA TPUTOHOMETPUYHUX piBHsHB. Binbip xopeHiB. PimeHHs
TPUTOHOMETPHIHUX HEPIBHOCTEH Ta CUCTEM.

Tema 8 Iloxigna gpyHkuUii Ta ii 3acTocyBaHHSA
IMoximma 1 mnpaBmwna 1i 3HaxomkeHHs. JludepeHuiroBaHHs (QyHKIIH,
o0uMCIIIOBaHHS 3HAYEHb MOXiAHOI y Touii. Pi3MyHMA Ta reOMETPUYHHMHA 3MICT
noxinHoi. PiBHsSHHS n0THYHOI 10 rpadika GpyHKuii. O3HaKM CTANOCT, 3pOCTAHHS Ta
cuafgaHusa. Exctpemymu ¢yHKOid. 3acTocyBaHHsS MOXIAHOI 1O 3HAXOIKCHHS
excTpeMyMiB (yHKIi#H. 3acTocyBaHHS MOXiJHOI 10 MOOYAOBU IpadikiB (yHKIIMH.
Haii6inpime Ta HaliMeHIIIe 3HaYeHHS (PyHKIIi Ha IPOMIXKKY.

Tema 9 IlepBicna Ta BH3HaAYeHHH iHTErpaJj. 3acTocyBaHHS iHTErpaay
IlepsicHa Ta ii BiactuBocti. [IpaBuia iHTerpyBaHHsA. Bu3HaueHHH iHTerpa.
dopmyna Herotona-JleiiOnina. OcHOBHI BIacTUBOCTI iHTerpaina. [arerpan ta iioro
reoMeTpuuHui 3MicT. O6UHMCIeHHSs TUIONI IIOCKUX Qiryp.

Tema 10 KombGinaTopuka. binom Helotona. EnemenTn Teopii HMOBIpHOCTEH
Enementn xomoOinatopuku. IlepectaHoBku, po3MilieHHs, KomOiHaiii. binom

Herorona. Bunankoeuit jfocmify i BumajakoBa monis. BigHocHa vacrora mopil.

VmoipHricTs mogii. Onepanii Hax nogisvu. MMoBipHOCTI cymu Ta 106y TKy HOMIH.

Posaia 2 TEOMETPISA

Tema 11 Ilnanimerpist

TpukytHuk 1 ¥Horo enemeHTH. (O3HaKuW pIBHOCTI TPHKYTHHKIB. Bunm
TPUKYTHUKIB. PiBHOOEqpEeHUI TPUKYTHHUK, Or0 BIACTUBOCTI Ta O3HaKu. Bucora,
bicekTpuca i MeniaHa TpuKyTHHKA. O3HaKM PIBHOCTI NMPAMOKYTHUX TPUKYTHHKIB.
BnacTuBOCTI IPSIMOKYTHUX TPUKYTHHKIB. CyMa KyTiB TPUKYTHHKA. 30BHIMIHIM KyT
TPUKYTHHKa Ta Horo BiacTuBOCTi. [lomiOHiI TpukyTHHKH. O3HaKM MOAIOHOCTI
TPUKYTHHUKIB.

Komo. Kpyr. Jlotuuna 1o Kona, ii BracTBicTs. Koo, OIMCaHe HABKOIO
TPUKYTHHUKA.

Koro, Brimicane B TpUKYTHUK.

YoTHpUKYTHUK, #oro enemeHTH. [lapamenorpam Ta ¥Horo BIAaCTHBOCTI.
Osnaku mapanenorpama. IIpsMOKyTHWK, poMmO, KBaapaT Ta iX BIACTHUBOCTI.
Tpanenis. Brimcani Ta omucaHi YOTHPUKYTHUKH. BrmcaHi Ta HEeHTpalbHi KyTH.
CepenHsd JiHis TPHKyTHHKA, ii BrnactmBocTi. Cepemds JiHis Tpamenii, ii
BJIACTUBOCTI.

[Tnoma mNPsSMOKYTHHKA, Tapaieinorpama, TpPUKyTHHKa, kpyra. Ilmoma
Tparnernii. |

Teopema Iligaropa. CuHyc, KOCHHYC 1 TaHI€HC rocTporo  KyTa
NPAMOKYTHOrO TpHMKyTHUKA. CHiBBiIHOIIEHHS MK CTOPOHAMH 1 KyTamu
IPSIMOKYTHOTO TPUKYTHHUKA.



Po3B’s3yBaHHS NPIMOKYTHUX TPUKYTHUKIB. TeopeMu KOCHUHYCIB 1 CHHYCIB.

Tema 12 BexTopu i KoopAHHATH
IIpsimokyTHa cucTeMa KOOpAMHAT Ha IUIOUIMHI Ta y npocTopi. Koopnunaru
_CcepelMHHM Bifipi3Ka. BincTane MiX JBOMA TOYKaMH i3 3aJaHUMH KOODAWHATAMHU.
PiBusHHS Kona 1 npsimoi. Bekrop. Moayns 1 Hanpsim BekTopa. PiBHICTE BEKTOPIB.
Koopaunatu Bexropa. JlogaBaHHs 1 BilHIMaHHS BEKTOPiB. MHOXXEHHS BEKTOpa Ha
gucio. Konineapsi Bekropu. Ckansipauii 1oO6yTOK BEKTOPIB.

Tema 13 CrepeomeTtpis

B3aemMHe po3MilleHHs TpsSMHX Y MpocTopi. 3o00paxeHHs ¢iryp y
crepeometpii. IlapamensHicTh mpsMoi Ta rUomuHU. [lapanenbHICTh TUIOIIHH.
IleprieHauKyISApHICTh TIPsAMOI 1 IUIOHMHU. [lepHneHOuKYJISIpHICTh IUTOUIWH.
JIBorpaHHMi KyT.

BuwmiproBanns BifcTaHe# y mpocTopi (BLI TOYKH IO MPSIMOi, BLI TOYKH JO
IUIOLIMHY, BiJl MPsSMOI O IUIOMIMHHU, MK IUIONMHaMu). BuMiproBaHHS KYTIB Y
mpocTopi (MK IPSIMUAMHU, MiX TMPSIMOIO 1 ITIOMIHAHOIO, MiX TUIONTHHAMH ).

Mpmuororpanauk Ta ¥oro eneMeHTd. [IpaBuinpHi MHOTOrpaHHuku. [Ipusma,
Bumu Tipu3M. Ilipamima, Buau mipamia. Ilnomi mnoBEepXOHH MHOTOTPAHHHKIB.
O6’emu mpu3M Ta mipamia. Tinma i moBepxHi obepraHHsA. I{wmiHApH i KOHYCH.
ITepepizu muniagpa i koHyca mwiommHo. Kyns ta cdepa. O6’emu tist obepranHs
Ta TUIOII iX TIOBEPXOHb.



2. KPUTEPII OIIIHIOBAHHS HABYAJIBHUX
JHOCSAT'HEHDb BCTYIITHHUKIB 3 IPEJIMETA

«MATEMATHKA»

PiBennb
HABYAJIBLHUX
JOCSATHEHDb

Kinbkicrs
Oanis

Kpurepii oniHioBaHHS HABYAJIBHMX AOCATHEHb BCTYNHHKIB

1

3

I.mouarkoBmii

100

BerynHuK po3mi3Hae OCHOBHI MareMaTudHi 00’ekté ( BUpasW, piBHSAHHS,
reoMeTpHyHi (Qirypu Tomo);
BHKOHYE OJIHO KPOKOBi 3aBIaHHs

100

Berymauk  ¢parMeHTapHO — BiITBOPIOE  HE3HAYHYy  YAaCTHHY  O3HAYCHB
MaTeMaTUYHHUX TOHATD, POPMYIIIOBaHHA TBEPIXKEHb 1 HPaBUI;
BHKOHY€ HalilIpOCTilli 3aBJaHH 32 3pa3KoM, IPHIYCKAIOYM JESKi TIOMIIIKA

110

BerynHuk — ¢parMeHTapHO — BIiNTBOPIOE  HE3HaWHY  YACTHHY  O3HAYCHb
MaTeMaTHIHHX TIOHATH, GOPMYJIFOBaHHS TBEPKEHD 1 NMPABII;
BUKOHYE, X092 i 3 HOMUJIKAMH, €JIEMEHTapHI 3aBJaHHS 3a 3pa3KOM

it

° i

I1. cepenn

120

BCTynHMK BiATBOPIOE 3HAUHY YacTUHY O3HAY€Hb MAaTEeMaTHYHHMX IIOHSTS,
¢dopMynIOBaHHA TBEPLKEHb 1 MpaBWJ, TPH [bOMY MOMNUIMBI NPUHIMUIIOBI
TIOMMJIKH;

BUKOHY€E 32 3pa3kOM 3aBIJaHHS 3 YITKO 33JaHAMH UMM 1 BiioMuMu Homy
3aco6aMu X JOCSATHEHHS, peaizallisf SKHUX CKIaacThes 3 PENPOAYKTHBHNX BHIIB
JIsUILHOCTI B HEBENMKil KiNbKOCTI, ajie HE 3aBXKIM MOXKE MPOKOHTPOIIOBATH
NpaBHIbHICTh BAKOHAHHS 3aCTOCOBAHUX Mii

130

BeTynHUK BiOTBOPIOE 3HAYHY YacTHHY O3HAY€Hb MAaTEMATHYHMX THOHSTh,
(opMyNIIOBaHHS TBEPIDKEHB 1 MPaBU 0€3 CYTTEBUX TIOMUIIOK;

BHUKOHY€ 32 3pa3koM 3aBAHHA 3 YiTKO 3aJaHUMU ISAMH 1 BiIOMHUMH HOMY
3acobamu X HOCATHEHHS, pealizallis SKUX CKIaJaeThes 3 PeNPONYKTUBHUX BUIIB
JiSUTBHOCTI B HEBENUKIH KiJILKOCTI, MOXE NEPEBIPUTH MPABUWIBHICTH BUKOHAHHS
3aCTOCOBAHUX Jii

140

BeTynmHHK BiITBOPIOE 3HAYHY YACTHHY O3HAUeHb MATEMATHYHWX IIOHSTH,
¢opMytOBaHHS TBEPKEHD 1 IPaBUIT O6€3 CYTTEBHX TOMUIIOK;

BHKOHY€ 3a 3pa3kOM 3aBJAHHS 3 YiTKO 3aJaHAMHU LUTAME 1 BimoMumu oMy
3ac00aMu iX JOCSTHEHHs, peaizallis sIKUX CKIAAeThesl 3 PENpOAyKTUBHUX BHIIB
JisIbHOCTI B HEBENMKiM KiNBKOCTi, KOHTPOJNIOE TMPaBUJILHICT BUKOHAHHS
3aCTOCOBAHUX Hiid

o

o JOCTATHIN

I

150

BCTynHUK B OCHOBHOMY BOJIOJIi€ HABYAILHIM MaTepiaioM, a caMe:

BIATBOPIOE O3HAYCHHS OLNBIIOCTI MaTeMaTWIHUX HOHSTH, PO3YMi€ 3B’SI3KH MiXK
HHMUY, 3aCTOCOBYE X y CTAHAAPTHUX CHTYALISX;

BiATBOPIOE (hOPMYIIFOBAHHS MATEMATHIHIX TBEP/UKEHD TIPABHIT;

BIITBOPIOE B OCHOBHOMY JIOBEJIEHHS TEOPEM, OOIPYHTYBaHH: NPABUJI, BUBEICHHS
(opMy, anie MOXKITMBO HE B IOBHOMY 00Cs3i;

BUKOHYE, X04a i 3 HETIOBHUAM MOSICHEHHSM, TUIIOBI 3aBIAaHHA, B SIKUX I 3aIaHO
4iTKO, BUOIp i peamizamis 3aco0iB iX HOCATHEHHA HE MOTpeOye MPOAYKTUBHOI
HisUIBHOCTI; CHCTeMAaTHYHO KOHTPOJIOE MPABIILHICTS BUKOHAHHS 3aCTOCOBAHUX
i
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BerynHuk 10cTaTHRO BOJIOZi€ HABYAILHIM MaTepiaioM, a caMe:

BIATBOPIOE O3HAU€HHs OLIBLIOCTI MaTeMaTUYHMX HOHATH, PO3YMi€ 3B’SI3KH MDX
HHMH, 3aCTOCOBYE iX Y CTaHAAPTHUX CUTYaIlisX; '
BiITBOPIOE (YOPMYITIOBAHHS MAaTEMATUYHUX TBEPDKEHb 1 IIPABMUIT,

NpPOBOJUTh OOTPYHTYBaHHS MAaTeMaTHYHUX TBEPIIKeHb, NMPaBWi, (opmyn 6e3
JIOTIYHUX MNOMMJIOK, TIPY I-OMY MPAaBWIGHO MOCHIIAETHCS HA TBEP/DKEHHS, IO
BHKOPHCTOBYIOTBCSI IPH AOBEICHHI;




BHUKOHYE C TIOBHHM MOSICHEHHSIM THITOBI 3aBIaHHS, B SIKHX I(iJTi 33/1aHO 9iTKO, BHUOIp
1 peanizanis 3aco06iB ix JOCATHEHHS He MOTpelye NPOAYKTUBHOI AisSNBHOCTI,
aHAIi3y€ NPaBWIBHICTh OJICPXKAHIX PE3YNIbTATIB
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BceTymHUK BUTBHO BOJIOJi€ HABIATBHAM MaTepiaioM, a came:

BiITBOPIOE O3HAYEHHS MAaTeMAaTHYHUX IOHATh, PO3YyMi€ 3B’A3KM MDK HHMU,
3aCTOCOBYE 1X y CTAHIAPTHUX CUTYAIlsIX;

BiATBOPIOE (HOPMYITIOBAHHSA MaTeMaTHIHMX TBEPIPKEHb 1 PaBUJ,

OPOBOIUTh OOIPYHTYBaHHS MaTeMaTHYHHX TBEp/XKEHb, mpaBwi, (opmyn Ge3
JIOTIYHUX TOMUMJIOK, TIPH [bOMY INPaBIJIGHO NOCHJIAETHCA Ha TBEPDKEHHs, IO
BUKOPHCTOBYIOTECS TIPH TOBEICHHI, MOXe 1X COPMYIFOBATH;

BHKOHYE C [IOBHUM IOSCHEHHSIM TUIIOBI 3aBJaHHS, B IKVX LLTi 33JaHO JiTKO, BUOIp
i peanizaris 3aco0iB iX JOCATHEHHS He HOTpeOye NMPOAYKTUBHOI HisTIbHOCTI;
BOJIOZIi€ HABUKaMU CaMOKOHTPOJIIO

3

V)

BHCOKHH

v
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BcTynmHuK MiITHO BOJIOZi€ HABYATLHAM MaTepianomM, a caMe:

BIITBOPIOE O3HAYEHHS MAaTeMaTHYHUX IOHATH, BCTAHOBIIOE 3B’SA3KH MDK HHMHU,
3aCTOCOBYE iX Y CHTYaIlifX, IO BiIPi3HAFOTHCS BiJ| CTAHAAPTHHX;

BiZITBOPIOE ()OPMYIIFOBaHHS MaTEMaTHIHHUX TBEPIUKEHb, IPABHIT;

NPOBOIWTE OOIPYHTYBaHHA MaTeMaTHIHWX TBEPIXKEHb, NpaBwi, dopmyn Oe3
JIOTTYHHX NOMHUJIOK, MPH ObOMY IMPaBAIIbHO NOCHIAECTHCA Ha TBEPOKCHH:, IO
BUKOPHCTOBYIOTHCS TIPH IOBEICHHI, BUSBIISIE HENOMIKH B MiPDKYBaHHX;

BHKOHYE B MEXaxX HaRYaIbHOI MPOrpaMy 3aBIAHHS, B SKHAX HUN 33aJaHO YiTKO,
nomyk 3aco0iB iX HOCATHEHHs Ta 1X peainizauis MoTpedye PEKOHCTPYKTHBHOI
IUsUTBHOCTI, 30KpeMa, BMi€ 3aCTOCOBYBATH BHUBYEHI TeOpPEMHU, NpaBmia, GOpMyIH
IUTSl OTPHMaHHS OKPEMHX HOBUX (DAKTiB, IO MIiCTATHCS B 33/1a4aX Ha JOBEIEHHS;
BOJIOJ[i€ HABUKAMH CaMOKOHTPOJIO

OLIIHIOE Pe3yJIbTaT! BUKOHAHHS 3aBJaHb, X042 1 HEGHCTEMaTHYHO
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BerynHuk Ha BMCOKOMY PiBHI BOJIOJIE HABYANLHUM MaTepiajioM, a came:
BiZITBOPIOE O3HAYECHHS MaTEMATHIHUX MOHITH, BCTAHOBIIOE 3B SI3KH MK HUMU,
3aCTOCOBYE iX y CHTYAIlisIX, IO BiIPi3HAIOTHCS BiJl CTAHIAPTHUX;

BIOTBOPIOE (hOPMYITIOBAHHSI MaTEMAaTHYHUX TBEPXKECHb, IPABUIL;

NPOBOAWTH OOIPYHTYBaHHSA MaTeMaTHYHHX TBEP/UKCHb, NpaBmi, (opmyn Oe3
JIOTIYHHUX TIOMUJOK, TPH IbOMY NPaBUJILHO MOCHJIAETbCA HA TBEPDKEHHS, L0
BUKOPHUCTOBYIOTHCS NIPY JOBECHHI, 0auiTh BUHATKY, TPAHIYHI BUIIAJIKH, PO3yMie€
OCHOBHI ifei i MeToaw;

BHUKOHYE B MEXaX HaBYalbHOI MPOrpamMH 3aBIaHHsA, B AKUX LiJi 3aJaHO YiTKO,
DOIIYK 3aco0iB IX [MOCATHEHHA Ta iX pealizalis mnoTpedye NpoayKTHBHOT
TisITbHOCTI; ’ :

BOJIOJi€ HAaBHKaMM CaMOKOHTPOJI0, MOCTIHHO OLHIOE pe3yNbTaTd BUKOHAHHS
3aBIaHb




Berynauk rubOKO BOJIOZIE HABYANBLHUM MaTepianoM, a came:

BiJITBOPIOE O3HAYCHHS MATEMAaTHIHUX TOHITH, BCTAHOBIIOE 3B SI3KU MK HUMY,
3aCTOCOBYE iX i B HECTAHAAPTHUX CHTYALisIX, POBOAUTH MOPIBHIHHS;

BiITBOPIOE (hOPMYITFOBAHHS MaTEMAaTUIHIX TBEPIKCHB, IPABMI,;

NPOBOIMTE OOTPYHTYBaHHS MaTEMATHYHUX TBEP/UKEHb, MpaBui, (GopMmyn, Opu
1LOMY MOXE TEepPEBIPUTH, YW CIPABIKYEThCSA T€ UM iHINE TBEPIKEHH:, MIO
BUKOPUCTORYIOTHCS TIPH JIOBEJICHHI, MOXKE HABECTH KOHTD NPHKIAAYU, PO3yMie
200 DI3HHIIO MDK JOBEJCHHAM TBEPIKEHHS Ta MHOro CIPOCTYBaHHAM, BHSBIIAE
3ax0BaHi MPUIYIIEHHS, PO3yMi€ OCHOBHI iie1 i MeTony;

YMi€ caMOCTiHHO BHCYBATH 1 IEPEBIPATH FiIOTE3H, 3JaTHHH y3aralbHIOBAaTH Ta
CUCTEMATH3yBaTH HaBYaJIbHUI MaTepiai;

SKICHO BHMKOHY€ CTaHOApTHi 1 HeCTaHAApTHI 3aBJaHHS, 30KpeMa, 3/aTHUM
YTOYHIOBATH I{iJTi 3aB/IaHHsL, TIPOBOUTH HOPIBHAHHS 3ac00iB iX HOCATHEHHS;
BOJIOZIE HAaBUKaM{ CaMOKOHTPONIO, sKICHO OIL[HIOE DE3YNbTaTH CBOEQ
Mi3HABAIBHOT TisAIEHOCTI.

3.00PMA TA 3MICT BCTYIIHUX BUIIPOBYBAHbD 3
IMPEAMETA «<MATEMATHKA» HA BA3I IOBHOI
3AT'AJIBHOI CEPEJTHHOI OCBITH

Berynni BunpoOyBanHSI, siki BinOyayTees y 2024 poui Afisi BCTyIHHKIB Ha
0as3i MOBHOI 3arajbHOI CepeTHhOI OCBITH, MPOBOAUTUMYTECS Yy GopMi criiBOeciiu.

CmiBOecina BinOyBaeTbest y ycHiii gopmi. KinpkicTe nuTaHb, MO MOXYTh
OyTH TIOCTaBJICHI BCTYNHWKY, BH3HA4Ya€ BUKJIAJa4d KOJEIXKY, SIKAHA NPUBOAUTH
cmiBOecily, Ta JacTh 3MOTYy BCTAaHOBUTH PIBEHb C(HOPMOBAHOCTI IPEeIMETHUX
KOMIIETEHTHOCTEH.

3anns 3a0e3medeHHs Oe3MeYHUX YMOB IMPOBENCHHS CHIBOCSCION MOXIIUBE Y
OUCTaHI[ifHOMY Qopmari 3 BHKOPHUCTaHHAM i1H(OpaIiiHO-KOMyHIKaTHBHHUX
TEXHOJIOTIH. |
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