MIHICTEPCTBO OCBITU I HAVKU YKPATHU
HAILIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I [TPPOJJOKOPUCTYBAHHS YKPATHU
BIIOKPEMJIEHU CTPYKTYPHUM IIJIPO3/LUI «PIBHEHCHKUI ®AXOBUI KOJIEK
HALIIOHAJILHOT'O YHIBEPCUTETY BIOPECYPCIB I IIPUPOJOKOPUCTYBAHHS YKPATHW»

[{ukioBa KOMICISl 3d2aibHOOCEIMHIX QUCUUNIIH

/S 3ATBEPIDKYIO
[ acrymmig znh

PEKTOpA 3 HaBYaJIBHO!
b 4>?'.!\

2025 p.

© < /ionmuna BAJIINY

IHPOI'PAMA HABYAJIBHOI'O IPEJIMETA
MATEMATHKA

(Ha3Ba HABYAJILHOTO MPEMETA)

I'anysi 3HaHb CrneniajJbHoCTi
D Biznec,
aJIMIHICTpyBaHHS Ta D1 OGmik 1 onmogaTKyBaHHS
IPaBo
D Biznec . .
.. i D2 ®inancu, 6aHKIBChKa CIIpaBa,
aJMIHICTpyBaHHS Ta N
CTpaxyBaHHs Ta (HOHJIOBUN PHHOK
paBo
D Bisnec,
aJMIHICTpyBaHHS Ta D3 MenemxMeHT
IPaBo
D Bbi3uec,
aJIMIHICTPYBaHHS Ta D7 Toprisns
IPaBo
D BisHec,
aMIHICTpyBaHHS Ta D6 Cekperapcbka Ta odicHa cripaBa
PaBo
F Indopmaniiini F2 InxkeHepis nporpaMHOro
TEXHOJIOT11 3a0e3MeYeHHS
F Indpopmariiini . .
Gop i F7 Komn’rotepHa iHXXeHepis
TEXHOJIOT11
F Indopmaritai . )
Gop F5 Kibepbesmeka Ta 3axuct iHpopmarrii
TEXHOJIOT11
F Indpopmariiini o .
Gop o F6 Indopmariiini cuctemMu 1 TEXHOJOT1]
TEXHOJIOT11
G Imxenepis,
BHPOOHUIITBO Ta G18 I'eonesis Ta 3emieycTpiit
OyTIBHUIITBO
G Imxenepis ) .
pL, G19 ByniBHUITBO Ta LIMBIIbHA
BUPOOHUIITBO Ta . .
. THXEeHepis
OyIIBHUIITBO

2025



[Tporpamy naBuansHoro npeamera MATEMATUKA po3pobiaeHo Ha OCHOBI HaBYAJIbHOI MPOTpaMu
st yaiB 10-11 kimaciB 3aralibHOOCBITHIX HaBYQJIBHHUX 3aKiaiB (piBEHb CTaHAAPTY), 3aTBEPKEHOI
MinictepcTBoM ocBiTH 1 Hayku Ykpainu y 2018 pomi

Po3pobuuku: Tpucybeys Jlapuca Pomanisna, sukiaday mamemamuyHux QUCYUNIIH, CReyianicm suuyoi
Kame2opii, BUKIA0AY-Memooucm,

Bapanoscoka Ipuna Anamoniisna, 6uxkiaday MamemMamuynux _OUCYUNIIH, cneyianicm _ euujoi
Kame2opii, BUKIA0AY-MemoOUCH,

Ilempiscoka Jloomuna Onexciiena, 6uKiaoay MamemamuyHux _OUCYUNIIH, CReyianicm  euuol
Kamez2opii, 6UKIA0aY-MemooUcm,

FOxumuyx FOnis Ilempisna, sukiaday Mamemamuyuux OUCYUNIiH, Cneyianicm euwmoi Kamezopii,
BUKNIA0AY-MEMOOUCI,

Anmonesuy Onvea Hocuniena, ukiaoay MamemMamuysux OUCYUnIin, cneyianicm euoi Kame2opii
(BKa3aTu aBTOPIB, iXHi OCAAX, HAYKOBI CTYICHI Ta BUCHI 3BaHHS)

[TporpaMy HaBYaIBLHOTO MPEAMETA POTIISIHYTO 1 CXBAJICHO HA 3aCiIaHHI ITUKIOBOI KOMICIi
3A2A/IbHOOCBIMHIX QUCYUNILIH

[Ipotokon Bix 29 cepnus 2025 p. Ne 1

T"os10Ba IUMKIIOBOI KOMICIT 302aibHOOCEIMHIX OUCYUNIIIH

29 cepnnusa 2025 p. Jlapuca TPUI'YBEILb

(mizmmc) (iminianu Ta mpi3BHILE)

IToromxeno meronnunoro panorw BCII «POK HYBIll Ykpainu»

[Tporoxon Bixg 29 cepnusa 2025poky Ne 1

29 cepnnua 2025 poky T'onoBa Jlroomuna BAJUTHY

(mmimmmc) (iHimiany Ta Ipi3BHUIIE)

©Tpurybeus JI.P., 2025 pik
©bapanosceka 1. A., 2025 pik
©IOxumuyk F0.I1., 2025 pik
©lIlerpiBebka JI1.O., 2025 pik
© Anronesnu O. 1., 2025 pik



1. Onuc

HAaBYaJbHOI'0 IpEeaAMETA

I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CHeNiaJbHICTb, OCBITHBO-IPOdeciiiHNii cTYNiHb

OcBiTHBO-TIpO(ECIHUIN CTYIIHD

daxoBUi MOJOAIINN OaKagaBp

["amy3i 3HaHB

D biznec, aagmiHicTpyBaHHsI Ta mpaBo; F Iadopmamiiiai
texHonorii; G [HkeHepis, BAPOOHHIITBO Ta OYAiBHUIITBO

CreuiajabHOCTI D1 O6nik i onogarkyBanHs; D2 ®inancu, 6aHKIBCbKa
CIpaBa, CTpaxyBaHHS Ta (OHIOBUH pUHOK; D3
Menemxment; D7 Toprismsa; D6 Cekperapcbka Ta odicHa
cripaBa; F2 [mmkenepis nporpamuoro 3abe3nedeHus; F7
Komm’torepha imxenepis; F5 Kibepbesneka ta 3axuct
indopwmartii; F6 Indopmartiiiai cuctemu i rexuonorii; G18
I'eonesis Ta 3emmneyctpiit; G19 byniBHUIITBO Ta ITUBLIEHA
1HKeHepis

XapakTepuCTHKA HABYAJIbHOI0 IIpeaMeTa

Bun 000B’s13K0Ba

3arajpHa KUJIBKICTh TOIUH 210

Kinbkicte kpequtiB ECTS 7

KibKiCTh 3MICTOBUX MOAYJIIB 11

MoBa BUKJIaIaHHS1, HABYAHHS Ta YKpaiHCbKa

OI[IHIOBaHHS

dopMa KOHTPOJIKO AITA

Iloxka3HUKH HABYAJILHOTO

npeaMeTa Juisl IeHHO1 (popMu HABYAHHS

dopMa HaBUYAHHS JICHHA
Pix miaroroBku 2025-2026
Cemectp 1-4
AyAUTOPHI TOJUHU: 210

KinpKicTh THXKHEBUX TOIUH IS
JeHHO1 () OpMU HaBUAHHS

1, 2 cemectpu — 4 ronuHU
3, 4 cemecTpu — 2 TOAMHU




2. MeTa Ta 3aB/JIaHHSI HABYAJILHOT'O NpeIMeTa

Merta HaByanbHOTO MpeaMeTa — 3a0e3MeUYeHHs PIBHSA MIATOTOBKH 3700yBauiB
OCBITH 3 MaTeMaTHKH, HEOOXITHOTO i CHEI[laIbHOT MiATOTOBKH Ta MaiOyTHHOT
npodeciiHol iATBHOCTI.

CymyTHI Ta HacTyIHI HaBYAJIbHI MPEIMETH Ta TUCIUILTIHA — «Di3uKay, «XiMisy,
«Inpopmatukay, «Buma Marematukay, «MaTeMaTHuHUN aHami3», «JluckpeTHa
MaTEeMaTUKa.

3aBaaHHS HABYAJIBHOTO MpeIMeTa:

e (opMyBaHHs y 3700yBauiB OCBITH HAayKOBOTO CBITOTJIAY, YSBJICHBb IPO ifei 1
METOJY MaTeMaTHKH, ii poyi y Mi3HaHHI JIMCHOCTI, YCBIJIOMJIEHHS MaTeMAaTHYHHUX
3HaHb SIK HEBIJ €MHOI CKJIaJ0OBOi 3arajbHOI KyJbTypH JIIOJWHU, HEOOX1THOI yMOBU
MOBHOLIIHHOTO JKUTTS B Cy4aCHOMY CYCHJIbCTBI; CTIMKOI MOTHBAIIT 10 HABYAHHS;

® OBOJIOJIHHS 3700yBauaMy OCBITM MOBOIO MAaT€MAaTHKH B YCHIM Ta MHCHMOBIM
dopMax, CHCTEMOIO MATEeMAaTHYHHUX 3HAaHb, HABUYOK 1 YMIHb, NOTPIOHUX ¥y
MOBCSKJICHHOMY J>KUATTI Ta MalOyTHIM mpodeciiiHiii AISUTbHOCTI, JOCTATHIX IS
YCHIIIHOTO OBOJIOJIIHHS 1HIIMMHM OCBITHIMH Tally3SMH 3HaHb 1 3a0e3leueHHs
HEIePEePBHOCTI OCBITH;

® IHTEJEKTyaJIbHUI PO3BUTOK OCOOUCTOCTI, MEpPEeayciM PO3BUTOK Yy 3700yBayiB
OCBITH JIOTTYHOT'O MHUCIIEHHSI 1 IPOCTOPOBOI YSBH, aIrOPUTMIYHOI, 1H(OpMaIliiiHOi Ta
rpadi4HOi KyJIbTypH, IaM’ ST, yBaru, IHTYILIi;

® CKOJIOTIYHE, €CTeTUYHE, TPOMAITHChKE BUXOBAHHS Ta (POpMyBaHHS MO3UTHBHUX
pHUC OCOOUCTOCTI;

e (popMyBaHHS KUTTEBHX 1 COIMIATBHO-IIIHHICHUX KOMIIETEHTHOCTEH 37100yBava
OCBITH.

3MIiCTOBE HAMOBHEHHS TPOTpaMH peaii3ye KOMIETEHTHICHUN MiAXi M0
HABYaHHS, COPSIMOBaHWI Ha (HOpMyBaHHS CHUCTEMHU BIANOBIAHUX 3HAHb, HABHUOK,
JOCBIAY, 3M10HOCTEN 1 cTaBieHHS (BIOHOILIEHHSA), SIKE A€ 3MOry OOIpYHTOBAHO
CYIUTH TPO 3aCTOCYBaHHS MaTEMaTUKU B PEAIbHOMY JKHTTI.

Ilpaxmuyna komnemenmuicmsp niependavae, 1o 37100yBay OCBITH:

e BMie OyAyBaTH 1 JOCHIIKYBAaTW HAWIMPOCTIIII MAaTeMaTH4HI MOJENl pealbHUX
00’€KTiB, TpOIECIB 1 SBHUII, 3a7a4, IOB’S3aHUX 13 HHUMH, 3a JIOIOMOTOO
MaTeMaTUYHUX 00’ €KTIB, BIAMOBIAHUX MaTEMAaTHYHUX 3a1a4;

® BMi€ OBOJIOJIBATH HEOOXIJIHOIO OINEPATUBHOIO 1HGOPMAIED Uil PO3YMIHHS
MIOCTAHOBKM MaTeMaTHUYHOI 3ajiayi, ii XapakTepy W OCOOJMBOCTEH; yTOUHIOBATH
BUXIJIHI JaHl, METy 3a/adi, 3HaXOJUTH HEOOXITHY I0AaTKOBY iH(OpMaIIilo,
3aco0u po3B’sA3yBaHHS 3ajaadl; Nepe@opMysIbOBYBATH 3aJady; PO34JICHOBYBATH
3aJa4i Ha CKJIAJO0Bi, BCTAaHOBIIOBATH 3B’SI3KM MK HHUMH, CKIQJaTH IUIaH
pO3B’s3aHHS 3a7adi; BUOMpaATH 3acO0M pO3B’s3aHHS 3a7adl, X MOPIBHIOBATH 1
3aCTOCOBYBAaTH ONTUMAJbHI; MEPEBIPATH MPABWIBHICTh PO3B’SI3aHHS 3aj]adi;
aHaJi3yBaTH Ta IHTEPHpPETyBaTH OTPUMAHUN pe3yabTaT, OLIHIOBAaTH MOTO
MPUAATHICTH 13 PI3HUX MO3HUIIIH; y3araJIbHIOBATH 3a/1a4y, BCEOIYHO i1 po3risaaTy;
MpUIMATH PIMICHHS 3a pe3yJbTaTaMU PO3B’sI3aHHS 3a/1a4i;

® BOJIOJII€ TEXHIKOK OOYMCIEHBb, pAI[IOHATILHO TMOEAHYIOUM YCHI, NHCHMOBI,
IHCTpYMEHTAJIbHI 00YHCIIEHHS, 30KpeMa HaOJIKEeHI,
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BMI€ MPOEKTYBATH 1 31ACHIOBATH aJITOPUTMIYHY Ta €BPUCTHYHY AISIBHICTh HA
MaTeMaTHYHOMY MaTepiali;
BMI€ TpaloBaT 3 GopMyiaamMu (pO3yMITH 3MICTOBE 3HAUEHHS KOKHOTO €JIEMEHTa
dbopMynH, 3HAXOIUTU X YUCIIOBI 3HAYEHHS IMPHU 3aJIaHUX 3HAYEHHAX 3MIHHUX,
BUPaXaTH OJHY 3MIHHY Yepe3 1HIII);
BMI€ 4yHTaTH 1 OyayBaTH rpadiku QyHKIIOHATBHUX 3aJIeKHOCTEH, JOCIIIKYBaTH
iX BJIAaCTUBOCTI;
BMi€ Kiacu(iKyBaTH 1 KOHCTPYIOBaTH TeOMeTpuyHi (GIrypd Ha IJIOMUHI ¥ y
MIPOCTOp1, BCTAHOBIIIOBATH iX BJIACTUBOCTI, 300pa)kaTu MpOCTOPOBi irypu Ta ix
€JIEMEHTH, BAKOHYBAaTH MOOYI0BH Ha 300pKEHHSIX;
BMi€ BHUMIPIOBATH TE€OMETPUYHI BEIMYMHM Ha IUIOMMHI W Yy MPOCTOpi, SIKi
XapaKTepU3yITh PO3MIIIEHHS TeOMETpUYHUX (DIiryp (BiAcTaHi, KyTH), 3HaXOAUTH
KUIBKICHI XapaKTepUCTUKH Giryp (IUIoIli Ta 00’ eMn);
BMI€ OL[IHIOBATH MIAHCHU HACTAHHS THX YU 1HIINX ITO1M.
OuikyBaHi pe3yJIbTATH HABYAHHSA Ta C()OPMOBAHI KOMIIETEHTHOCTI:
[Ticns BuBuenHsa unpeamery MATEMATHUKA vy 3m00yBadiB ocBiTH

(OpMYIOTBCS TAKI KOMIIETEHTHOCTI:

COLIIAIbBHO-OCOOUCTICHI — PO3YMIHHS Ta CIPUUHATTA €TUYHUX HOPM IOBEIIHKH
BITHOCHO 1HIIUX JIIOJIeH 1 BIAHOCHO MPUPOAU (MPUHIMIK O10€THKH), 3AATHICTb
YUUTHUCS, 3JIaTHICTh A0 KPUTUKU M CAMOKPUTHKHU, KPEAaTHUBHICTh, 3JaTHICTH /0
CUCTEMHOI'0O MUCJICHHSI, HAIlOJIETJIUBICTh Y JOCSTHEHHI METH, TypOOTa Npo SAKICTb
BUKOHYBaHOiI pO0OOTH;
3arajbHO-HAYKOBI — PO3yMIHHS NPUYMHHO-HACIIJIKOBUX 3B’SA3KIB, BOJIOJIIHHS
0a30BMM MaTe€MaTHUYHUM amnapaToM, 0a30Bl 3HaHHS Cy4YacHUX 1H(pOpMaIiiHUX
TEXHOJIOT1i, 0a30B1 3HAHHS (PYHIAMEHTAJIILHUX HAYK B 00Cs31, HEOOXITHOMY ISl
3aCBOEHHS 3araJIbHONPO(ECITHUX TUCHHUILIIH;
1HCTPYMEHTaJIbHI — 3/IaTHICTh 0 MUCbMOBOI 1 YCHOI KOMYHIKAIli pITHOI0 MOBOIO,
HAaBUYKHU POOOTH 3 KOMIT FOT€POM, TOCITITHUIIbKI HABHYKH TOIIO.

IIporpamMHi pe3yJbTaT HABYAHHS.

[Ticns BuBuenns npeamery MATEMATUKA 3100yBadi OCBITH MOBUHHI:

OnepyBatu 4UCIOBOO 1H(POPMAIli€I0, TEOMETPUUHUMHU 00’ €KTaMU Ha TUIOLIUHI Ta
B ITPOCTOPI.

BcTanoBmioBaTH  BIIHOIIEGHHST MIX pEAIbHUMU 00’€KTaMH HABKOJUIIHbBOI
JUHACHOCTI (MPUPOTHUMHU, KYJIBTYPHUMH, TEXHIYHUMH TOIIO).

Po3B’s13yBaTH 3a1a4i, 30KpeMa MPAKTUIHOTO 3MICTY.

ByayBaTu 1 1ociKyBaTH HAUTIPOCTIIII MAaTEMAaTHYHI MOJIEJ PeaIbHUX 00'€KTIB,
MPOLIECIB 1 SIBUL, IHTEPIPETYBATH Ta OLIHIOBATH PE3yJIbTATH.

[IporHo3yBaTy B KOHTEKCTI HaBYAIbHUX Ta MPAKTUYHUX 3a7a49; BAKOPHUCTOBYBATH
MaTeMaTH4YH1 METOJH Y )KUTTEBUX CUTYaIlisIX.

Y CBiIOMITIOBATH 3HAYEHHS MAaTEMATHUKH JJIS TIOBHOIIHHOTO JKUTTS B CY4aCHOMY
CYCIJIbCTBI, PO3BUTKY TEXHOJIOTIYHOTO, EKOHOMIYHOTO 1 OOOpOHHOTO
MOTEHITIaTy Aep>KaBH, YCIIIITHOTO BUBYEHHS 1HITUX TUCIIUTLIIH.



3. 3MmicT HAaBYAJILHOI0 MpeIMeTa

3micTroBuii Moayab 1. @yHkuii Ta ix BaactuBocTi. Kopinb n-ro crenens.
CreneneBa QpyHKUist

Tema 1. @yHKUii TA iX BJaCTHBOCTI

Yucnosi ¢pyHKIII Ta iX BractuBocTi. CiocoOu 3amanus GyHkiii. [lapHi Ta HenapHi

byHKITIi.

Tema 2. Kopinb n-ro crenenst

Kopisb n-ro crenens. ApudMeTnyHuil KOpiHb N-I'O CTENEHs, HOTO BIACTUBOCTI.

Tema 3. CreneneBa pyHKIList

CreniHb 3 panioHaIbHUM ITOKa3HUKOM, Ta HOT0 BJIAaCTUBOCTI

CreneneBi ¢pyHKIII1, IXHI BIACTUBOCTI Ta rpadiky.

3microBuii MoayJib 2. [lapajieibHicTh NPSAMHEX i NJIOLIHMH Y POCTOPI

Tema 4. Akciomu crepeomerpii

OCHOBHI TOHSATTS, AKCIOMHU CTEPEOMETPIi Ta HAMMPOCTINI HACHTIJIKHU 3 HUX.

Tema 5. IapaJsienbHicTh NPAMEX i IVIOIIMH Y POCTOPI

B3aemHe po3minieHHs npsiMux y npoctopi. [lapanensHe npoekTyBaHHS 1 HOro
BJIACTUBOCTI. 300paxeHHs Qiryp y crepeometpii. [lapanenbHiCTh NPAMOI Ta MIIOIIUHHU.
[TapanenbHICTh TIIOLIUH.

3micToBuii Mmoay.asb 3. TpuronomerpuuHi GgyHKuii.

Tema 6. Tpuronomerpuuni pyHkuii

CuHyc, KOCUHYC, TAaHT€HC, KyTa. PajiaHHe BUMIPIOBaHHS KYTIB.
TpuronomerpuuHi QyHKIIIT 4uCcIOBOro apryMmeHTy. OCHOBHI CIiBBITHOIIICHHS M1
TPUTOHOMETPUUYHUMU (PYHKIISIMU OJHOTO aprymeHty. @opMyiu 3BeICHHS.
[lepiognunicTh PyHKIIH. BaacTuBOCTI Ta rpadikv TPUTOHOMETPUYHHUX (DYHKIIIH.
@opMynH 10AaBaHHS AJI1 TPUTOHOMETPUYHUX (QYHKIIA Ta HACTIAKY 3 HUX.

3micToBuii MoayJib 4. Tpuronomerpu4Hi piBHssHHsA. EjemenTn Teopii
HMOBIPHOCTEH Ta MATEMATHYHA CTATHCTUKA

Tema 7. TpuronomerpuyHi piBHAHHSA

Haiinpocriun TpuroHoMeTpUYHI PIBHSIHHS Ta CIIOCOOM 1X PO3B’sI3aHHS.

Tema 8. EslemeHTH Teopil iiMOBipHOCTEH Ta MATEMATHYHA CTATUCTHKA

Enementn xom6inaTopuku. [lepectanoBku, po3mitieHHs, KOMOiHaIlii (6€3 TOBTOPEHB ).
Krnacruune BU3Ha4YeHHSI IMOBIPHOCTI BUITAIKOBOT MOJII.

BubipkoBi xapakTepucTUKH: po3Max BUOIPKH, MOJIa, MeJliaHa, CEPETHE 3HAUCHHS.
I'padiune nmoganus iHbopMaIlii mpo BUOIPKY.

3micToBuiit MoayJib S. IlepneHAMKYJIAPHICTh NPAMHEX i IVIOIIMH Y IPOCTOPi

Tema 9. IlepnieHAUKYJISAPHICTH NPSAMMX i IVIOLIUH Y IPOCTOPI
[lepnenaukynsipHicTh npAMuX. [lepneHauKyIapHICTb NPsAMOI 1 iouHu. Teopema npo
TpU neprneHuKysipu. [leprneHuKyaspHICTh TUIONIUH. J{BOrpaHHMI KYT.

BumiproBaHHs BiiCTaHe#l y mpoCTOpi: BiJ TOYKU JI0 IUIOIIMHHM, BiJl MPSAMOI1 10 TUIOLIMHH,
MDXK IUIOIIMHAMU. BUMiprOBaHHS KyTIB Y IPOCTOPi: MK MPSIMUMH, MK PSMOIO 1
IUIOUIMHOIO, MK TTOIIMHAMM.



Tema 10. BexTopu y nmpocrtopi.

[IpsIMOKYTH1 KOOPAUHATH B IPOCTOPI.

Koopnunatu cepenunm BiApiska. Bigcranp Mix T1BOMa TOUKaMHU.

Bexropu y mpoctopi. Oniepartii Hag BekTopamu. opmynu 11t 009UCICHHS JOBXKUHU
BEKTOpa, KyTa MK BEKTOpaMH, BiJICTaH1 MK JBOMa Toukamu. CUMETpist BITHOCHO
MOYaTKy KOOPAMHAT Ta KOOPIAWHATHUX TUIOIIHH

3micToBuii MoayJib 6. IlokazHukoBa i Jjorapudmiuna QpyHkuii

Tema 11. IlokaznukoBa pyHKIifA

BiactuBocTi Ta rpadiku mokasHUKOBOI (PyHKIIII.

Tema 12. Jlorapudmiuna ¢pynkuis

Jlorapudwmu Ta ix BaactuBocTi. BaactuBocti Ta rpadik gorapudmiuHoi GyHKITI.
Haiinpocrimn moka3HUKOBI Ta Jorapu¢MidHi pIBHSHHS 1 HEPIBHOCTI.

3micTroBuii Moay.ab 7. IloxigHa Ta ii 3acTOCYBaHHA

Tema 13. Iloxiana

[IpaBuna nudepeHiiroBaHHs.

Tema 14. 3acTocyBaHHs NOXiIHOI

Oznaka cranocti pyHKii. JloctaTHl yMOBH 3pOcTaHHs 1 ciafgaHHs (QyHKIIII.
Excrpemymu dyHKiii.

3acTocyBaHHS MOX1IHOI IO TOCHIKEHHS (DYHKIIHM Ta Mo0y/10BU iXHiX rpadikis.
HaiiGinb1ie 1 HalfiMeHIe 3Ha4eHHs QYHKIIIT Ha TPOMIDXKKY.

3micToBuii Mmoay. b 8. MHororpanuukn. O0’emMu Ta MI101Hi NOBEPXOHb
MHOTOTPaHHUKIB

Tema 15. IIpuzma

MHororpaHHuk Ta #oro enemeHTdH. Omnykini MHororpaHHuku. Ilpusma. Ilpsima

i

npaBwibHa npusMu. [lapaneneninen. Ilnomn 6i4HOT Ta MOBHOI MOBEPXOHb MPU3MH, ii

00’em.

Tema 16. Ilipamina

[Tipamiga. [IpaBunbhHa mipamiga. [lepepizu MHOTOIpaHHUKIB.
[Tnomii 619HOT Ta MOBHOT MOBEPXOHB Mipamiy, ii 00’ €M.

3micToBuii Moayab 9. IHTerpas Ta iioro 3acTocyBaHHs

Tema 17. IlepBicHa Ta HeBU3HAYEHM I IHTErpaJ

ITepBicHa Ta ii B1actuBocTi. HeBu3zHauenwuii inTerpai. TaOauisd HeBU3HAYCHUX
1HTErpaliB.

Tema 18. Busnauenmii interpas.

Busnauenuii inTerpai, Horo reoMeTpUYHUN 3MICT.

OO0uucCIIeHH IO ITIOCKUX (Iryp.



3micToBuii MoayJb 10. Tina i noBepxHi o6epTanus. O0’eMu Ta NJI0OIIi MOBEPXOHb
TiJ1 00epTaHHA

Temu 19-21. Ilnainap, KoHyc, KyJs, chepa.

Humingap, koHyc, ix enemenTH. [lepepisu uuminapa 1 KOHyca: 0CbOBI MEpepi3u HUIIHApa
1 KOHYyca; TIepepi3u HUITIHpa 1 KOHYyCca IJIOIUHAMHY, MapaieTbHUMH OCHOBI.

Ky 1 chepa. Tlepepis kyni miomuHoo. O6’eMu Ta IO TOBEPXOHB TiJ 00EpTaHHS

3micToBuiit moay.anb 11. IloBToOpeHHs: onmopHUX (PaKTIB 3 Kypcy MaTeMaTHKH
Tema 22. IloBTOpeHHSs



4. CTpyKTypa HaBYAJIbHOI0 NpeaAMeTa

HazBu 3MicToBUX
MOJYJIIB 1 TeM

KinpkicTh

roavuH

Jlenna dopma

Ycrworo

AynuropHa pobota

1

2

3

3microBuii Moayab 1. dynkuii Ta ix BaacTuBocti. Kopinb n-ro crenens.

CreneneBa gpyHKuis

Tema 1. @yHkii Ta X BIaCTUBOCTI 2 2
Tema 2. Kopinb n-T0 cTeneHs 8 8
Tema 3. CteneneBa QpyHKIIis 6 6
Pa3zom 3a 3micToBuUM MoayJiem 1. 16 16
3microBuii MoayJs 2. [lapaJiesbHicTh
NPAMHUX i IVIOIMH Y NPOCTOPi
Tema 4. Akciomu crepeomeTpii 6 6
Tema 5. [1apanenbHICTh NPSIMHX 1 12 12
TUTOIIMH Y TIPOCTOPi
Pa3om 3a 3micToBUM Moay1eM 5. 18 18
3microBuii MoayJsb 3. Tpuronomerpuyuni gpyHnkunii

Tema 6. TpuronomerpuuHi

> P P 18 18
byHKIIIT
Pa3om 3a 3micToBUM MoayJiem 3. 18 18

3microBuii Moayab 4. Tpuronomerpuyni piBHsaHHA. EnemenTu Teopii HMOBipHOCTEH Ta
MATeMaTHYHOI CTATUCTUKH

Tema 7. TpuroHomMeTpuyHi piBHAHHS

8 8
Tema 8. Enementn Teopii
HMOBIpHOCTEH Ta  MaTeMaTUYHOI 8 8
CTaTUCTHKH
Pa3om 3a 3micToBUM MoayJieMm 4. 16 16

3microBuii MoayJs 5. Ilepnienauky /asipHicTh
NPSIMUX i IVIOLUH Y POCTOPi

Tema 9. [lepneHIUKyYISIpHICTH 12 12
NPSIMUX 1 IUVIOMIMH Y IPOCTOPI
Tema 10. BexTopu y npocropi 8 8
Pa3om 3a 3micToBUM MoayJiem 6. 20 20

3micToBuii MOaYJIb 6.

IToxa3HukoBa i torapudgmiuna pyHkKuii

Tema 11. [TokazHukoBa QyHKIIs

Tema 12. Jlorapupmiuna QyHKIis

12
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Pa3zom 3a 3micToBUM MoayJieMm 2.

18 18

3microBuii moayJs 7. IloxigHa Ta ii 3acTocyBaHHS

Tema 13. [Toxigna

14 14
Tema 14. 3actocyBaHHs MOX1THOT 14 14
Pa3zom 3a 3micToBUM MoayJieMm 8. 28 28

3micToBuii MoayJib 8. MHOrOrpaHHUKH.
006’emu Ta mUI0LIi NOBEePXOHb MHOTOrPAHHMKIB

Tema 15. ITpusma 12 12
Tema 16. [Tipamina 14 14
Pa3zom 3a 3micToBUM MoayJiem 7. 26 26

3micToBuii MoayJb 9. IHTerpaJ Ta ioro 3acTocyBaHHsl

Tema 17. IlepBicHa Ta HEBU3HAYCHUI

. 6 6
1HTerpa

Tema 18. Buznauenuii inrerpain 10 10
Pa3om 3a 3micToBUM MoayJiem 9. 16 16

3microBuii MoayJs 10. Tina i noBepxHi odepranHs.
006’emu Ta mUI0LIi NOBEPXOHDb TiJI 00epTaHHA

Tema 19. Huniaap 6 6
Tema 20. Konyc 10 10
Tema 21. Ky, cdhepa 16 16
Pa3om 3a 3micToBuM mMoayiaem 10. 6 6

3microBuii MoayJib 11. IloBTOpeHHs onopHUX (aKTiB 3 Kypcy MaTeMaTHKHU

Tema 22. [loBTOpeHHS 20 20
Pa3zom 3a 3micToBuM moayJiem 11. 20 20
Ycboro roiuH 210 210
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5. Temu aBIUTOPHUX 3aHATH

No Ne Tun K-i.m,-
remm | 33HAT SAHSTTS HasBa Temn KicTh
TH TroauH
1 cemecTp
3microBuii Mmoayab 1. @yHkuii Ta iX BJACTHBOCTI. 16
Kopinb n-ro crenensi. CreneneBa gyHkuis
1 Dyukii Ta iX BJ1aCTUBOCTI 2
1 Vsaranprenns i | JMCIOBI PyHKIIT Ta X BracTuBocTi. O0IacTh 2
cucTeMaTHsanis | BU3HAYCHHs | MHOXKHMHA 3HaueHb. CriocoOu 3alaHHs
3HaHb ¢ynkuii. [TapHi Ta HemapHi QyHKI.
2 Kopinb n-ro crenenst 8
2 Kopinb n-To cTrenens. ApudMeTHuyHUNA KOPiHb 71-TO 2
KomoGinosane | creneHs. BmactuBocTi apu)MeTHIHOTO KOPEHsT 71-TO
CTEIIEHS.
3 Kowmb6inosane | [TeperBopenHs kopeHiB. [lii Hax KOpeHAMHU. 2
4 KombGinosane | IppariioHanbHi piBHSIHHS Ta iX CUCTEMH. 2
5 . Creninb 3 parioHaIbHUM MTOKa3HUKOM Ta HOTO 2
KombiHoBaHe .
BJIACTUBOCTI.
3 CreneneBa pyHKUis 6
6 Kombinosane | CreneHeBi (yHKI1, IX BIACTHUBOCTI 1 rpadiki. 2
7 3acrocysanns | [IepeTBOpPEHHS BHPa3iB, O MICTATH KOPEHI 1 CTEIEHI. 2
3HaHb, YMIHb Ta
HaBHUY0K
8 Kontpormsi | Po3p’s3yBaHHs BOpaB 3 TeMU. 3allik 31 3MiCTOBOIO 2
KOpeKILA — | poryns 1.
3HaHb, YMIHb 1
HaBHUY0K
3micToBuii MoayJb 2. [lapajeabHicTs NPpIMUX i 18
IVIOIIMH Y IPOCTOPI
4 6
AKkciomMu crepeomerpii
9 Ysaranerenns i | CucremMa OMOPHUX (aKTiB Kypcy IIaHIMETpii. 2
CHUCTEMAaTHU3allA
. W TpUKYTHUKH.
10 | Vsaramemennsi | CucTema omopHHX (akTiB Kypcy MIaHIMeTpii. 2
CHUCTEMATU3al1Ag qOTI/IpI/IKyTHHKI/I.
3HaHb
11 3acBOEHHS OCHOBHI OHATTA cTepeoMeTpii. AKCIOMHU cTepeoMeTpil 2
HOBMX 3HaHb | Ta HACIIJKHU 3 HUX.
5 IlapaJjejbHicTh NPSAMHUX i NJIOLIKMH Y NPOCTOPI 12
12 B3aemHe po3mimieHHS [BOX MPSIMHX Y MPOCTOPI. 2
Kombinosane | [Ipsimi, 110 mNepeTHMHAIOTHCS; MapajieibHl MpsMi;
MUMOODKHI IPSMI.
13 B3aemHe po3mileHHs MPsMOT 1 MJIOHIMHU Y TIPOCTOPI. 2
Kombinosane | O3HaKa mapajgeabHOCTI MPSIMO] 1 IITOIIHHH.
14 B3aemue posmimenHs aBox — momuH.  (O3Haka 2
KomGinoBane | mapayieIbHOCTI IJIOUIMH. BracTuBOCTI mMapajenbHuX
TUTOIIVH.
15 3acrocysanns | Po3B’si3yBaHHS 3a/1a4 HA B3a€MHE PO3MIIICHHS TPSIMHIX 2
3HaHb, YMIHb T2 | 14 [OMHH y TPOCTOPI.
HaBHUYOK
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16 3acBoeHHs [TapanenbHe MPOEKTyBaHHS Ta HOTO BIACTUBOCTI. 2
HOBHX 3HaHb
17 Kontporsi | 300pakeHHs TJIOCKMX Ta TPOCTOpoBHX Giryp B 2
KOpekilli | crepeometpii. 3aiik 31 3MICTOBOTO MOJTYJIS 2.
3HaHb, YMIHb 1
HaBHUYOK
3micToBuii MmoayJb 3. TpuronomerpuuHi GpyHkiii 18
TpuronomerpuyHni GpyHkuii 18
18 3acBoeHns Tpuronomerpuuni bynKii KyTa. Panianne 2
HOBHX SHAaHE | gyviproBaHHS KYTIB 1 AYT.
19 . TpuronomerpuyHi KIIi1 YUCIIOBOTO apTyMEHTY. 2
KombinoBane p p (pynxn pry y
20 . OCHOBHI CHIBBIJHOLIEHHS M)XK TPUTOHOMETPHUYHUMU 2
Komb6inoBane .
(YHKIISIMU OJTHOTO apTyMEHTY.
21 Kom6inosane | DOPMy/IM 3BEJICHHS. 2
22 KouGi BrnactuBocri i rpadiku byHKini 2
OMOIHOBAHE -
y=sinX, Y =COSX.
23 Kom6inosane | BrmactuBocti i rpadiku dpynkuinn 'y =1gX, Yy =Ctgx. 2
24 Tpuronometpuuni ¢opmynu aoxaBaHHs; GopMyIn 2
KombinoBane | TIOJIBIHHOTO apryMEHTY.
25 . @dopMynmu  TEPEeTBOPEHHS  CyMH  Ta  PI3HUII 2
KombinoBane .y
TPUTOHOMETPUYHUX (PYHKIIN y TOOYTOK.
26 Kontpons i | BUKOPHCTAHHS  TPUTOHOMCTPHYHMX — OpMyT  Juist 2
KOPEKIIist CHPOIICHHS BUPA3iB, TOBEACHHS TOTOKHOCTEH. 3alliK 31
3HaHb, YMiHb I | 3MiCTOBOT'O MOYJIS 3.
HaBHUY0K
3microBuii Moayab 4. TpuronomerpuyHi piBHSAHHA. 16
EnemenTn Teopii iiMoBipHOCTEHl Ta MaTeMaTHYHOI
CTATHCTHKHU
TpuronomerpnyHi piBHAHHSA 8
27 3acBOEHHS OOepHeHl TPUTOHOMETPUYHI (PYHKIII, X O3HAYEHHS, 2
HOBHX 3HaHb | BJJACTUBOCTI 1 rpaik.
28 . Po3B’si3yBaHHS HaWMPOCTIMIMX TPUTOHOMETPHUIHHUX 2
Komb6inoBane . ypa P P p
p1BHIHb SINX=4a, COSX=a.
29 _ Po3B’s13yBaHHs  HAWMPOCTIMIMX TPUTOHOMETPHYHUX 2
Kom6inoBane .
piBHsAHB tgXx=a, ctgx=a.
30 3acrocyBanHs | Po3B’s3yBaHHS TPUTOHOMETPUYHHX PiBHSHb. 2
3HaHb, YMiHb Ta
HaBHUY0K
Enementu Teopii iiMmoBipHOCTel Ta MaTeMaTHYHOI 8
CTATHCTHKHU
. Enementu xom6inaropuku. [lepecranoBku 2
31 KombGinosane . Top P ’
PO3MIlIEHHsI, KOMOIHAII1.
. Kimacuuna iimoBipHicTh. Bukopuctanss ¢popmy 2
32 Kom6inoBane . p pv ‘ ¢ pv Y w
KOMOIHATOPHUKH J10 00UYHMCICHHS HMOBIPHOCTEH MOJTIH.
BubipkoBi XapakTepUCTHKH: pO3Max BUOIpKH, MOJa, 2
33 KombinoBane | MeiaHa, cepenHe 3HadeHHs. [padiuyHe momgaHHS
iHpopMarii npo BHOIPKY.
Konrpois i 2
34 KOPEKIIist Po3B’s13yBanHs BripaB 3 TeMU. 3aJliK 31 3MiICTOBOTO
3HaHb, YMiHb i MOJTYyJIs 4.
HaBHUYO0K
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2 ceMecTp

3micToBuii  moayab 5. IlepneHaukyJsipHicTH 20
NPSIMUX i IVIOLMH Y MPOCTOPi
9 IlepneHauKyJAsIpHicT, NPAMUX 1 IUIOHNIHH Yy 12
NpocTopi
35 3acBoeHHs [lepnieHIUKYAAPHICTH TPSIMOT 1 TUIOIIMHH. 2
HOBUX 3HaHb | [lepneHIUKYISAp 1 HOXWIIA.
36 Komb6inosare | Teopema npo Tpu NEeprneHIUKYISIPH. 2
37 . [NeprienaukynsapHicTh iomuH. O3HaKa 2
KombinoBane .
NEepIEHAUKYJIIPHOCTI MJIOLIMH.
38 . BuMiproBaHHS KyTiB Y IPOCTOPi: MK IPSIMUMH, MiXkK 2
KomGinoBane pioB yriB y1p p p ’
IPSIMOIO 1 IJIOUIMHOK, MIXK IJIOUTMHAMHU.
39 Komb6inosane | JIBorpanHi kytu. JIiHIHHUN KyT ABOTPAHHOTO KyTa. 2
40 BuMiproBaHHS BiACTaHEeH y POCTOPI: Bi TOYKH J10 2
Komb6inoBane | ITOIIMHH, Bif MPSIMOI J10 TUIOIIINHHU, MIX IUIOIMHAMH.
10 Koopaunaru i BekTopu y npocropi 8
41 [IpsimokyTHI KoopauHatu B mpocrtopi. Koopaunatu 2
) CepelIMHM Biapi3ka. BimcraHp MK JBOMa TOYKaMH.
KombinoBane . -
Cumerpiss  BIIHOCHO  TIOYAaTKy  KOOpAMHAT  Ta
KOOPAMHATHUX IJIOLIHH.
42 Kowmbinosane | Bektopu Ta JiHiHHI il 3 HUMU. 2
43 Kombinosane | CkalispHE MHOXKEHHsI BeKTOpiB. KyT Mi BeKTOpamu. 2
44 Kontposs i o 2
KOPEKILis Po3B’s13yBaHHs 3a7a4 3 TeMU. 3alliK 31 3MICTOBOTO
3HaHb, yMiHb 1 | MOTYJIS 5.
HaBHUY0K
3micToBuii MoayJb 6. [loka3HukoBa i 18
Jorapudpmivna Gpynkmii
11 Iloka3HukoBa pyHKuis 6
45 3acBO€HHsA C . . 2
osnx snams | [JOKa3HHUKOBA GYHKIUIs, 1i rpadik i BIaCTHBOCTI.
46 Kowmb6inosane | P03B’s3yBaHHs IOKa3HUKOBUX PIBHSHb. 2
47 KomoGinosane | PO3B’3yBaHHs IOKa3HUKOBHX HEPIBHOCTEIL. 2
12 Jlorapudmiyna QpyHkuis 12
3acBO€HHSA . . .
48 Jlorapudm uncna. OCHOBHI BJIaCTUBOCTI JIorapu(Mis. 2
HOBHX 3HaHb
49 Kombinosane | Jlorapupmiuna QyHkis, ii rpadik 1 BIaCTUBOCTI. 2
50 Komb6inosane | P0o3B’s13yBaHHs orapu(MIYHUX PIBHSHb. 2
51 KomoGinoane | Po3B’s3yBaHHs Jlorapu(Mi4HUX HEPIBHOCTEH. 2
52 3aCTOCYBAHHS | py3p° gavBaHHS PIBHSHB i HEPIBHOCTEI. 2
3HaHb, YMIHb Ta
HaBHUY0K
Kontpoms i
53 KOpEKIIist Po3B’s13yBanHs BripaB 3 TeMU. 3aJliK 31 3MICTOBOTO 2
3HaHb, YMiHb 1 MOTYJISt 6.
HAaBHUY0K
3microBuii MoayJb 7. IloxigHa Ta ii 3acTocyBaHHs 28
13 IMoxigna 14
54 3acBOEHHS I'panuns ¢pyHkuii HenepepBHOro aprymenty. OCHOBHI 2
HOBHUX 3HaHb | TEOPEMH MPO I'PAHMUIII.
55 KomoGinosane | IToxinHa QyHKIii B Touwl. P13MYHMM 3MICT MOX1JIHOI. 2
56 Komb6inosane | [ToximgHi eeMeHTapHUX QYHKITIN. 2
57 KomoGinosane | IToxinHa cymH, 10OYTKY, YaCTKU (QYHKIIIH. 2
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58 ) I'eoMeTpuyHUil 3MICT MOXiAHOI. PIBHSHHS JOTUYHOT 10 2
Komb6inosane . .
KPHBOI B TOYIII.
59 Kom6inosane | IToxixHa ckiaaaeHol QyHKIIII. 2
60 Kombinosane | [ToXiqHI BUIIIMX TOPSKIB. 2
14 3acTocyBaHHs1 NOXiTHOL 14
61 . OszHaka cranocti ¢yHkii. JloctatHi yMOBU 3pocTaHHs 2
KombinoBane .
i ciagaHs QyHKIII.
62 . Excrpemanbhi Touku. JlokanbHuUit 2
KombinoBane
EKCTpeMyM (YHKIIi.
63 3HaxXOMKEHH HAaMOUILIIOTO 1 HAMMEHIIIOrO 3HAYEHb 2
. KIli1 Ha Biapi3Ky. Po3B’s13yBaHHA 3a1a4 Ha
KombinoBane (b}IH 1l API3KY y a
3HaXO/KCHHS EKCTPEMYMY.
64 3acTocysaHHA 3acTocyBaHHS IIOXIAHOT 10 AOCIiKEHHS (QyHKIH Ta 2
3HaHb, YMIHb Ta 6 . . . .
HABHUOK MoOyI0BH iXHIX TpadikKiB.
65 3acTocyBaHHs 2
3HaHb, yMinb Ta | JlocTiKeHHS (DYHKIIIH 32 JOMTOMOTOO ITOX1THOI.
HABHUYOK
066 V3aranpHeHHS i 2
cucremarusanis | Po3B’s3yBaHHs BIIpaB.
3HAaHb
67 Kontposs i 2
KOPEKIIist , .
.| Po3B’s3yBaHHs 3a7a4. 3aiiK 31 3MiCTOBOTO MOAYJIS 7.
3HaHb, YMIHb 1
HaABHUYOK
3micToBuii MOay/b 8. MHOTOrpaHHUKH. 26
00’eMu Ta MI011i NOBEPXOHb MHOTOIPAHHUKIB
15 Ilpuzma 12
68 3 MHororpaHHuk ~ Ta  Woro  emeMeHTtH.  Omykmi 2
ACBOEHHS .
MHororpaHHuku. [Ipusma. [IpsiMa i mpaBrIIbHA IPU3MHU.
HOBUX 3HAHb .
BiractuBocti npusmu.
69 KowmoGinosane | Ilymomi 014HOI 1 MOBHOI MOBEPXHI MPU3MHU. 2
70 3acBOEHHS . .. . 2
[Mapaneneninen i ¥oro BIacTUBOCTI.
HOBHUX 3HAHb
71 . [TonsTTst 06’€eMy. OCHOBHI BIaCTUBOCTI 00’ €MIB. 2
KombinoBane B .
006’eM mapanenemninesa.

72 Kombinosane | O6’eM mpusmu. OOunciaeHHs 00’ eMiB. 2
73 3acTocyBaHHs , 2
3HAHb,yMiHb Ta | PO3B’A3YBaHHA 3a/1a4 Ha OOYMCIIEHHS ILIOI IOBEPXOHb

HAaBHYOK; Ta 00’ €MIB MPU3M.
KOHTPOJIb 1
KOPEKIIis
16 Ilipamina 14
74 3acsoenns ITipamiza. IlpaBunbHa mmipamina, 3pizaHa mipamiga 7
HOBUX 3HAHb p Aa. Lip p Aa, 3p13 p Aa.
75 . IInomia OiyHOI MOBEPXHI MipaMigH. 2
KombinoBaHe m p p a
76 Kombinosane | [ToOynoBa nepepiziB MHOTOTpaHHHKIB. 2
77 Kombinosane | O6’em mipaminu. OOurcieHHsT 00’ €MiB. 2
78,79 | Ysaranbuehus i Po3B’s13yBaHHs 3a1a4 Ha OOYMCIEHHS IUION] 4
cucreMaTrusanlida 6 N . .
SHAHD MMOBEPXOHb Ta 00’€MiB MHOTOT'PAHHUKIB.
80 Kontpons i 2
KOPEKIIis Po3B’si3yBanHs 3amad 3 TeMH. 3aiik 31 3MICTOBOTO
3HaHb, YMIHb 1 MoTyIs 8.
HaABHUYOK
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3 cemecTp

3micToBuii MmoayJsb 9. InTerpaJ ta iioro 16
3aCTOCYBaHHS
17 IlepBicHa Ta HeBU3HAYeHMH iHTErpas 6
81 . [epBicna. OcHOBHA BIaCTUBICTH NMepBicHOI. TabmuIst 2
KombinoBane .
MIEPBICHUX.
82 Kombinosane | [TpaBuiia 3HaXO0KCHHSI IEPBICHUX. 2
83 Kombinosane | HeBu3HaueHui iHTErpas Ta HOTro BIACTHBOCTI. 2
18 Bu3zHauenuii interpaJ 10
84 . Busnauyenuii inTerpan ta ioro BiacTuBocTi. @opmyra 2
KombinoBane o~
Herorona-Jlei6OHina.
85 3acrocyBaHHA 2
3HaHb, yMiHs Ta | OOYMCIICHHS] BU3HAYCHUX 1HTETPAIiB.
HaBHUYO0K
86 . 3acTocyBaHHS IHTErpajia 10 0OUNCICHHS IO 2
KombinoBane .
TUIOCKHX QITyp.
87 Komb6inosane | OOuucieHHs 00’ €MiB TLT 0OepTaHHS. 2
88 Kontpois i )
KOpEKILis 3acTocyBaHHS 1HTErpaja J0 PO3B’sI3yBaHHS 3a/1a4. 2
3HaHb, yMiHb I | 3aJTik 31 3MICTOBOI'O MOYJIS 9.
HaBHUYO0K
3micTroBuii MmoayJsb 10. Tina i noBepxHi o0epTaHHs. 14
O0’emu Ta oLl MOBEPXOHD TiJI 00epTaHHS
19 Huainap 4
89 [TonsaTTs 1po Tija i moBepxHi obepranHs. Luminap. 2
KowmoGinosane | Ilepepizu mumingpa mmonmHaMu. [lnomma 6i4Ho7 i
MTOBHOI MTOBEPXHI HIJIIHJIpa.
90 Kombinosane | O0’eM mumiHapa. O0unciaeHHs 00’ eMiB. 2
20 Konyc 6
91 . Komnyec. [lepepizu konyca minomuHamu. [Inoma 6i4Ho7 i 2
KombinoBane . .
TTOBHOI IMOBEPXHI KOHYCA.
92 Kowmbinosarne | O6’em koHyca. O0uncieHHs 00’ eMiB. 2
93 . Brincani ta onucani mpu3MH 1 IAJTIHAPH Ta Mpamian i 2
Kom6inoBane
KOHYCH.
21 Kyas, chepa 4
94 KouBixoname Ky 1 chepa. B3aemHe po3milieHHs MIIOLIMHY 1 Ky 2
(cdepn) y mpocropi. [Tmomra chepu. O6’em Kyi.
95 Kontposs i o 2
KOpEKIList 3aranbHa hopmyna st 00UKCIeHHS 00’ €MIB Ti
3HaHb, YMiHk 1 | oOepTaHHs. 3aiiK 31 3MicToBOro Moyt 10.
HaBHUY0K
4 cemecTp
3microBuii MoayJs 11. IloBTOpeHHsI OOPHUX 20
(akTiB 3 Kypcy MaTeMaTUKH
22 IloBTOpEeHHS! 20
96 | Ysaramsuennsi | OCHOBHI METOJIM PO3B’s3yBaHHS aareOpaiyHUX PiBHIHb 2
CI/ICTCMaTI/ISaIIiﬂ 1 HCpiBHOCTCfI
3HaHb
97 Yzaraneenns i | OcHOBHI (yHKIII, 1X Tpadiku Ta BIACTUBOCTI. 2
CHCTEMATH3ALIIS
3HAHb
98 Vsaranpuenns i | OCHOBHI TPUTOHOMETPHUYHI (popMynH Ta iX 2

CI/ICTeMaTI/ISaIIiSI
3HAaHb

3aCTOCYBaHHS JI0 CIIPOIIEHHS BUPA3iB 1 JOBEICHHS
TOTOKHOCTEH. TpUroHOMeTpHUYH1 PiIBHIHHS
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99 | YsaraneHeHHA || [Tonerponenns BUPAsiB, WO MICTATH KOPEHI i CTENCHI. 2
CHUCTEMAaTHU3aLlA . . .
SHAHD IppaiionanbH1 pIBHSHHS.
100 V3aranbHeHHS i 2
cucremarusanis | [Joka3HMKOBI pIBHSIHHS 1 HEPIBHOCTI.
3HaHb
101 | Vsaramsmennsi | JlorapudmM ducia, OCHOBHI BJIACTHBOCTI JIOTapu(dMiB. 2
cuctemarusaiis | Po3B’A3yBaHHSA JorapupMiuHUX PiBHSHB Ta
3HAHEB HEPIBHOCTEH.
102 V3aranbHeHHS 1 2
cucremarmsanis | [ToximHa Ta ii 3acTocyBaHHS.
3HaHb
103 | YsaraneHeHHA 1| rlonpicys  BusnaueHmii iHTerpan: OGUMCICHHS Ta 2
CHUCTCMaTHU3al1sl
SHAHD 3aCTOCYBaHHS.
104 Y3aranbHEHHS 1 2
cucremarusanis | MHOrOrpaHHHUKH.
3HaHb
105 Konrposs i 2
KOpeKIlist Po3p’s3yBaHHa 3amad 3 TeMHU. 3allik 31 3MICTOBOTO
3HaHb, YMIiHb 1 motyist 11.
HaBHUYO0K
Bcebworo 210
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6. InauBinyanbHi 3aB1aHHs 3100yBaYaM OCBIiTH

Bun 3aBnanus

Kanennapni
(pedeparu, sap
; . CTPOKH 1
No JOCHIIHHUIIBKI,
Tema mpeamer . dhopma
3/m pO3paxyHKOB1 poOOTH
KOHTPOJTIO
TOIIO)
. . 03paxyHKOBa
1 | ®yskuii Ta iX BIACTUBOCTI. pospaxyt BEpECEHb
poboTta
[To6ynoBa rpadikiB GyHKIIIH 3a JOIMTOMOTOIO
2 pedepar BEpECEHb
Tre€OMETPHYHUX NIEPETBOPEHb
) e . MYJIbTUMETiiHA
3 | Crenenesi ¢yHKIIIT Ta X BJIaCTUBOCTI. . BEpECEHb
Ipe3eHTallis
. . OCITiTHUIIbKA
4 | OGepHEH1 TPUTOHOMETPHYHI (PYHKITIi. FOCTIIHIL JKOBTEHB
poboTta
, . PO3paxyHKOBa
5 | Po3B’s13yBaHHs TPUTOHOMETPUYHUX PIBHSHb. KOBTEHb
pobora
Po3B’s13yBaHHS TPUTOHOMETPUYHUX 03paxyHKOBa
6 b A3yBan p P pospaxyt YKOBTEHbD
HEpIBHOCTEH. pobota
7 | Akciom¥ IIaHIMETpii Ta HACTIAKY 3 HUX. pedepar JUCTOMA
3 [TapanenbHi npsimi B ipocTopi. Biiactupocrti MyIbTUMEAIHA —
napajeIbHUX MPSIMHX. Ipe3eHTAaIlis Py
. - . MyIbTUMEIHA
9 | IlepnenauKyAspHI NPsMi Ta X BIACTUBOCTI. . IpyZIeHb
Ipe3eHTAaIlis
10 [TapanenbHICTh 1 MEPIEHAUKYISAPHICTh TUIOMIHUH Y pO3paxyHKOBa —
IPOCTOPI. poGora Py
Bincrans Big npsMoi 10 miomuHu. Bigcranp Mixk
11 . AP a B a pedepar IpyZIeHb
TUTOIIMHAMH.
Bincrans Bij mpsMoi 10 miomuHu. BigcTane Mik
12 A AP A = A pedepar IpyZIeHb
TUIOUTUHAMH.
13 [TokazHukoBa Ta sorapupmidHa QyHKIIT, iX MyJIbTUMEIITHA [
rpadiky i BJIaCTUBOCTI. Ipe3eHTallis
14 Po3B’s13yBanHs 3a71a4 Ha 0OUMCIIEHHS TLTOII pO3paxyHKOBa -
MIOBEPXOHb Ta 00’ €MiB MPU3M. poboTa P
15 Po3B’s13yBaHHs 3a71a4 Ha 0OUMCIIEHHS TLTOII pO3paxyHKOBa N
MIOBEPXOHb Ta 00’ €MIB Mipami. poboTa p
16 | 3agaui, 10 NPUBOAATH O MOHSATTS MOX1THOI. pedepar KBITEHb
PiBHSIHHS TOTHYHOI 10 KPUBOI B TOYII. pO3paxyHKOBa
17 . . TpaBeHb
OO6uncIeHHs IBUIKOCTI Ta IPUCKOPEHHS TiJIa poboTta
18 HJocmimxenHs QyHKIIIT 32 JOTOMOTOI0 TTOX1THOT pO3paxyHKOBa YCDBCHE
Ta nobdyoBa ii rpagika. poboTa P
. . 03paxyHKOBa BEpeceHb
19 | 3HaxomxeHHs HEBU3HAYCHHX 1HTETPaliB. pospaxyH p
pobota 2024
3acTocyBaHHsI IHTErpaja 10 0OUHCISHHS TIOI] PO3paxyHKOBa
20 . KOBTEHb
TUIOCKUX QITyp. pobora
21 Buxopucrtansas popmyna KoMOIHATOPUKH J10 pO3paxyHKOBa HCTONA
004YKCIIeHHs] IMOBIpHOCTEN MOJii. pobora
29 JluckpeTHa BUNIaKOBa BEJTMYMHA, 3aKOH 11 MyJIbTHMEIIITHA P —
pO3MOILTY. TIpe3eHTAaIlis Py
. 03paxyHKOBa
23 | O0YHCIIeHHS TUTOI ITOBEPXOHb TiJ1 00SpTaHHS. pO3paxyH Oepes3eHb
poboTta
. 03paxyHKOBa .
24 | OGuucneHHs 00’ €MIB TUT OOEpTaHHS. p 11;0 6}(1)1;21 KBITECHb
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7. MeToam HABYAHHSA

[Tin wac 3acBoenns mnpeamera MATEMATUKA y nHaBuampHOMY mpoIieci
3aCTOCOBYIOTBCS TaKi METOJAM HABYAHHS: PO3MOBIAbL, Oecima, JEKIlis, IOsSCHEHHS,
JIEMOHCTpAIlis, UTFOCTpaIlisi, HaBYaJIbHA TUCKYCisl, CAMOCTIMHE BUKOHAHHS MPAKTHIYHUX
3aBJaHb, PO3B’A3yBaHHS 3a/1a4, BUKOHAHHS BIIPAB.

8. KoHTpoJib pe3yjbTaTiB HABYAHHS

8.1. ®opmu Ta 32c00U MOTOYHOTO i MiACYMKOBOI0 KOHTPOJIIO

KonTponb 3HaHb 3700yBauiB OCBITH 3IIHCHIOETHCS 32 MOJYJIbHO-PEHTHHTOBOIO
CUCTEMOIO.

3aco0aMu A1arHOCTUKHM Ta METOJAMH JIEMOHCTPYBAHHS pe3yJbTaTiB HaBUAHHS
3100yBayiB OCBITH 3 MPEIMETA €:

- 1HAMBITyaJIbHE OMUTYBaHHS, GPOHTANIbHE OMUTYBAHHS;
- MOJYJIbHI KOHTPOJBHI po00TH Y OpMIi TECTYBaHHS;

- CTYJCHTCBHKI IIPE3CHTAIlli;

- JIIA.

3mict kypey npeamera MATEMATUKA noautenuit Ha 11 3MiCTOBUX MOJTYJIIB.
Koxunit Momynb BKIIIOUae B cebe 3aHATTS 13 3aCBOEHHS HOBHX 3HAHb, 3aCTOCYBaHHS
3HaHb, yMIHb Ta HAaBUYOK, iX y3arajdbHEHHS Ta CHUCTEMAaTHU3allll 1 3aBEpPIIYIOTHCS
PEUTUHTOBUM KOHTPOJIEM PIBHS 3aCBOEHHS 3HaHb IPOIPAMHOIO MaTepially BiAMOBIIHOT
YaCTUHU KypCY.

VY 3micToBuit Moayas 1 (3M1) Bxoasats Temu 1-3, y 3micToBuit Moayns 2 (3M2)
— Ttemu 4-5, y 3mictoBuid Moayib 3 (3M3) — tema 6, y 3mictoBuii Moaynb 4 (3M4) —
Temu 7-8, y 3MmictoBuid Moaysb 5 (3M5) — temu 9-10, y 3micToBuit Moayas 6 (3M6) —
temu 11-12, y 3mictoBuit Mmoayib 7 (3M7) — temu 13-14, y 3mictoBuit moaysnb 8 (3M8)
— temu 15-16, y 3mictoBuii moaysb 9 (3M9) — temu 17-18, y 3microBuit moayias 10
(3M10) — temu 19-21, y 3mictoBuit moaynb 11 (3M11) — tema 22.

[Ticns 3aBepiieHHS BiAIOBIIHO 3MICTOBOTO MOJYJIS TMPOBOISATHCS MOOY/IbHI
koumpoavui pooomu (MK). JIo MOAyIbHOI KOHTPOJBHOI POOOTH JOMYCKAHOTHCS
3100yBayl OCBITH, SIK1 ONPALIOBAIM BECh OOCAT TEOPETUYHOTO MaTepiaiy.

PelTuHTOBY KUIBKICTH OajiB 37100yBaua OoCcBITU (HOPMYIOTH Oanu, OTpUMaHi 3a
MOAYJIbHI KOHTPOJBbHI POOOTH, AKI MPOBOAATHCS Yy (POpMI TecTyBaHHsS ab0 MUCHMOBOI
poOoTtu. Yuacth 3700yBayiB OCBITHM B KOHTPOJIbHHUX 3axoAax 00OB'si3koBa. 3/100yBay
OCBITH, SIKUM HE BUKOHAB BUMOTH WIOJI0 CaMOCTIMHUX POOIT 4u OyAb SKOTO IHIIIOTO
BUJy HABYAJbHOI MIAJIBHOCTI, HE MOMyCKaeThcs N0 ckimagaHHs MK 1 maHuii mMomynb
HOMY HE 3apaxOBYETHCH.

CemectpoBi Oanmu (ceMecTpoBHM pPEUTHHT) 3700yBad OCBITU OTPUMYE SIK
cepenne apudpMeTnyHe 0aliB 3MICTOBUX MOJYJIIB, SIKI BUBYAJIMCS MPOTITOM CEMECTpA.

O11iHKa HaBYaJIbHOI YCIIITHOCTI 3100yBayiB OCBITH 31MCHIOETHCS B 4 ceMecTpi
Ti]] 9ac CeMEeCTPOBOTO oiiHoBaHH: y hopmi JIITA.
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8.2. Kpurepii oniinloBaHHA HABYAJIbHUX J0CATHEHb 3100yBaYiB 0CBITH

Pisni Owinka | Peiitunr
HABYaJIbHUX 3a 12- 3 30- KpuTepii oniHIOBaHHS HaBYaJIbHUX JOCATHEHD
OCSTHETD 0anbHOIO | OAIBHOIO
KO | IIKAJIOH0
[.IlouaTkoBuii 1 1-9 3100yBay OCBITH:
® pO3IM3HAE OAWH 13 KUIBKOX 3alpONOHOBAHUX
MaTeMaTHIHUX 00’ €KTIB (CHMMBOJIB, BUPa3iB,
TrCOMETPUYHUX (PIryp TOIIO), BUAUIMBIIN HOTO
cepen IHIuX;
® YHTAE 1 3aMKUCY€ YHCIA, TEPENHCY€E ITaHHHA
MaTeMaTUYHUM BUpas, Gopmyiy;
e 300pakae HAMMOPOCTIII TeOMETpUYHi (irypu
(MaJTIoE ecKi3)
2 10-19 | 3m06yBau ocBiTH:
® BHUKOHYE€ OJIHOKPOKOBI Jii 3 4YHCJIaMmy,
HAWTIPOCTIIIMMHA MaTEeMAaTHYHUMH BHPA3aMHU;
® BIi3HAE OKpeMi MaTeMaTU4HI OO0 €KTH 1
MOSICHIOE CBI1M BHOIp;
3 20-29 | 3100yBay OCBITH:
® CIIIBCTaBJIsi€ JaHli abo CJIOBECHO OIHMCaHi
MaTeMaThyHl O00’€KTH 3a 1iX CYTTEBUMU
BJIACTUBOCTSIMU;
® 33 JJOTIOMOTO0 BUWTEJIS BUKOHYE €JIeMEHTapHI
3aBIaHHS
II.Cepenniii 4 30-32 | 3mo0yBay OCBITH:
® BIITBOPIOE O3HAYCHHS MATEMATHYHUX TIOHSTH
1 GOpMYITIOBaHHS TBEPIXKEHb;
® HA3MBAa€ CIICMCHTH MAaTEeMaTHYHHX 00’ €KTIB;
e (opmymroe nesKi BIACTUBOCTI MaTEMAaTHUYHHUX
00’ €KTIB;
® BHKOHY€ 3a 3pPa3KOM 3aBJIaHHs 00OB'SI3KOBOTO
PiBHS
5 33,34 | 3m100yBay OCBITH:

UTFOCTPY€E O3HAYCHHS MAaTeMATHYHUX ITOHATH,
dbopMyTIOBaHh TEOPEM 1 MPaBWJI BUKOHAHHS
MaTeMaTHIHUX Jil MPUKIagaMHu 13 IMOSCHEHb
BUUTENS a00 MIAPYIHUKA;

pO3B’s3y€e 3aBAaHHS OOOB'SI3KOBOTO PIBHS 3a
BIJIOMHMMH  QJITOPUTMaMH 3  YaCTKOBHM
MMOSICHEHHSIM
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35-37

3m00yBa4 OCBITH:

UTFOCTPY€ O3HAYECHHS MAaTEMATHYHUX ITOHATH,
GbopMyITIOBaHh TEOPEM 1 MPAaBWJI BUKOHAHHS
MaTEeMaTUYHUX I BIACHUMHU MIPUKIIAIaMHU;

CaMOCTIHHO po3B’s13ye 3aBJaHHs
000B'I3KOBOT0 piBHS 3 JIOCTaTHIM
MTOSICHEHHSIM;

3amucye MaTeMaTU4YHHM Bupas, GopMmyily 3a
CJIOBECHHM (hOPMYITFOBAHHSIM 1 HABITAKH

III. locTaTHii

38,39 | 3mo0yBau ocBiTH:
® 3aCTOCOBYE O3HAYEHHS MATEMAaTUYHUX MOHSThH
Ta iX BJIACTUBOCTEN ISl PO3B’SI3aHHS 3aB/IAHb
B 3HAMOMMX CUTYaIlisiX;
® 3Hae 3aJIe)KHOCTI MK eJIeMEHTaMHU
MaTEeMaTHYHUX 00’ €KTIB;
® CaMOCTIHHO  BHIIpaBIsi€  BKa3aHl  HOMY
TTOMUJIKH;
® DpO3B’s3yE 3aBJIaHHA, nepeadoaveHi
porpamoro, 0e3 JOCTaTHIX MOSICHEHb
40-42 | 3m06yBay OCBITH:
® BOJIOJI€ BU3BHAYCHUM MPOTPAMOI0 HaBYATHLHUM
MarepiajioM;
® DpO3B’s3ye€ 3aB/IAHHA, nepeadoaveHi
IPOrpamor0, 3 YaCTKOBUM TOSICHEHHSIM;
® YacTKOBO apryMeHTy€ MaTeMaTH4HI
MIPKYBaHHsI i pO3B’si3yBaHHS 3aB/IaHb
43,44 | 3mo0yBay OCBITH:

BUIBHO BOJIOJIIE BU3HAUYEHUM MPOTPAMOI0
HaBYAJILHUM MaTepiajioM;

CaMOCTIMTHO BHMKOHY€ 3aBJIaHHS B 3HAHOMHX
CUTYyaIlISX 3 JIOCTaTHIM TOSICHEHHSIM;
BUIIPABJISI€ JOIYIICH] TOMUIIKH;

MOBHICTIO apryMEHTYe€ OOTpyHTYBaHHS
MaTEeMaTUYHUX TBEP/KCHb;

PO3B’sI3y€ 3aBJaHHS 3 JIOCTATHIM MOSICHCHHSIM;
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IV.Bucoxunit 10 45, 46 3HaHHS, BMIHHS i HABHYKH 37100yBaya OCBITH:

MOBHICTIO BIJNOBIIAI0Th BHUMOTaM MpPOTpamu,

30KpeMa, 3100yBad OCBITH:

® VYCBIJOMIJIFOE HOBI JUII HBOTO MaTeMaTH4YHI
dakTu, i7ei, BMIi€ JTOBOAUTH TiepeadadeHi
IporpamMor0  MaTeMaTU4HI TBEPJKEHHS 3
JIOCTATHIM OOTPYHTYBaHHSIM;

® [l KEPIBHUUTBOM  YYHUTENS  3HAXOAUTH
pkepena  iHQopmarii  Ta  caMOCTIMHO
BUKOPHUCTOBYE 1X;

® pO3B’s3y€ 3aBJaHHS 3 MOBHUM IOSICHEHHSM 1
OOTpYHTYBaHHSIM

11 47, 48 3100yBay OCBITH:

® BUIBHO 1 TPaBWJIBHO BHCJIOBIIIOE BIAMOBIIHI
MaTeMaTU4yHl  MIpKYBaHHS,  IEPEKOHJIUBO
apryMEHTYe 1X;

® CaMOCTIMHO 3HAXOAWTH JpKepena 1H(opMalii
Ta MPAITOE 3 HUMU;

® BHUKOPUCTOBYE HaOyTi 3HAaHHA 1 BMIHHA B
HE3HAMOMMX JJII HbOTO CHUTYaIlisiX;

e 3Hae 1epeAdaveHi MPOrpaMold  OCHOBHI
METOJM pO3B’SI3aHHSI 3aBAaHHSA 1 BMIE IX

3aCTOCOBYBAaTH 3 HEOOX1THUM
OOTpYHTYBaHHSIM
12 49, 50 3100yBay4 OCBITH:
® BUSABILIE BapiaTUBHICTb MHCJICHHS 1
paIioOHAJIbHICTh y BUOODI croco0y

PO3B’s13aHHSI MaTEMaTUYHOI IPOOJIEeMH;

e BMI€ Yy3araJbHIOBaTH W CHCTEMaTU3yBaTU
HaOyTi 3HAHHS;

® 3JaTHUK [0 pO3B’SA3yBaHHS HECTAHIAPTHHUX
3a/1ay 1 BOpaB

8.3. OuinoBaHHs 32 popMaMu KOHTPOJIIO

3M1 3M2 3M3 | 3M4 3M5 [ 3M6 | 3M7 | 3M8 | 3M9 | 3M10 | 3M11 | ANA | Pasom
% 7 7 7 7 7 7 7 7 7 7 7 23 100

MiHiMym 0 0 0 0 0 0 0 0 0 0 0 0 0

makeumym | 50 50 50 50 50 50 50 50 50 50 50 50 600
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8.4 llIkajia oiHIOBAHHSA

Bincorox PeliTunr 3a Omninka 3a 3anuc y 3ajaikoBiii Oumninka 3a
NpaBUIbHUX I’ ATAeCATHOAb- I’ ATHOAJIB- KHUKII 3100yBaya | JABaHAJUATH-

Bignmosixeii HOI0 IIKAJIOI0 HOIO IIKAJIOI0 | OCBIiTH Ta BizoMocTi 0aJILHOIO

IKAJIOI0
97-100 49, 50 5 BIJIMIHHO 12
93-96 47, 48 5 BIJIMIHHO 11
90-92 45, 46 5 BIAMIHHO 10
85-89 43,44 4 n00pe 9
80-84 40, 41, 42 4 n00pe 8
75-79 38, 39 4 nobpe 7
69-74 35, 36, 37 3 3a10BLJIBHO 6
65-68 33, 34 3 3a10BLJIBHO 5
60-64 30, 31, 32 3 3a10B1JILHO 4
MeHIe 60 0-29 2 HE3aJ0BLIHHO 2

9. MeToanune 3a0e3nmevyeHHA

1. BuTdr 3 HaBYaJIbHOTO TUJIAHY.

2. HapuanpHa (THMIOBA) ITporpama.

3. Ilporpama HaBYAILHOTO MPEAMETA.

4. TlnaHu 3aHSATE.

5. 3aBaaHHSA 10 MOAYJILHUX KOHTPOJIBHUX POOIT.

6. KoHTpoJibHI TeCTOBI 3aBAaHHS 10 MOAYJIBHUX KOHTPOJIBHUX POOIT.
7. TlutaHHs 10 3aJ1IKiB 31 3MICTOBHX MO/TYJIIB.

8. HaBuanbHi MOCIOHHKHU.

9. Po3naBanbHMiT MaTepial.

10.I1pe3enTarii 10 TEM.
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10. PexomenaoBani qkepesia ingopmauii

OcHoBHI

. AdanacreB O.M., bponcekuii S.C., I[TaBnos O.J1., Cninenko A.K. MaremaTuka
11 xmac: IlimpydyHuMK JJis 3arajilbHOOCBITHIX HaBYAJIbHMX 3akKiajiB. PiBeHb
cranaaptry., O.M.Adanacren, S.C.bpoacekuii, O.J1.ITasnos, A.K.Crninenko —
Tepnonine: HapuyanpHa kaura — borgan, 2011. — 480 c.

. ber3 I'.Il., ber3 B.I'. Marematuka 10xnac: [linpydHuk misi 3arajJbHOOCBITHIX
HaBYaAJIbHUX 3akiaaiB. Pieenb cranmapry. / I'.Il.ber3, B.I'.beB3. — 3-1€¢ Bua. —
K. : I'enesa, 2012. — 272 c.

.bypara M.I., Konecuuk T.B., MansoBanuii lO.I., TapacenkoBa H.A.
Marematuka: migpyd. s 10 ki1, 3aradbHOOCBIT. HaBY. 3aKJIAJiB: PIBEHb
craggapty./, M.Lbypna, T.B.Konecank, FO.I.ManvoBanuii, H.A.TapacenkoBa
— K.: 3omiak - Exo, 2010. — 285 c.

. €pmoBa A.Il., T'onmoboponeko B.B., Kpwmxkanoscekuii O.®., €pmos C.B.
['eometpis 10 kimac. AkagemMiyHUil piBeHb, PIBEHb CTaHAAPTY: MIAPYUHUK IS
3arajJlbHOOCBITHIX HaBUaJlibHUX 3akiafdiB. / A.Il.€pmosa, B.B.I'omo6Goposabko,
O.®0.Kpuxkanoscrkuii, C.B.€pmos. — X. : Bun-Bo «Panok», 2010. — 240 c.

.Ictep O. C. Maremaruka: (anrebpa 1 moyaTKU aHaji3y Ta T€OMETPisi, PIBEHb
cTangapTy): miapyd. mas 10 ki, 3aki. 3ar. cep. ocBith / O. C. Icrep. — Kuis:
I'enesa, 2018. — 384 c.

.Ictep O. C. Maremaruka: (anrebpa 1 moyaTKU aHaji3y Ta T€OMETpisi, PIBEHb
cTaHjapTy): miapyd. mis 11 ki 3aki. 3ar. cep. ocBitu / O. C. Icrep. — Kuis:
I'enesa, 2019. — 304 c.

. Mep3nsak A.I'., Homipocekuit  J[.A., Ilomoncekuii B. b., Axip M.C.
Martematuka: anrebpa i MOYaTKU aHAI3y Ta TeOMETpist: mapydHuk s 10 k.
3aKJd. 3ar. cepein. OCBITH: piBeHb craHmapty / A. I'. Mep3mak, . A.
Howmiposcbkuit, B. b. [Tononcekuii, M. C. fkip. — X.: I'imuaszis, 2018. — 256 c.

. Mepansik  A.I'., HomipoBcekuit  J[.A., Tlomoncekmii B. b., SAxip M.C.
Marematuka: anrebpa i MOYaTKU aHAJI3y Ta TEOMETPIsl: MAPyYHUK it 11 KiI.
3aKJ. 3ar. cepea. OCBITH: piBeHb craHmaprty / A. I'. Mep3mak, 1. A.
Howmiposcekuii, B. b. [Tononcekuit, M. C. fkip. — X.: I'imuasis, 2019. — 208 c.

JlonmomikHi

1. bes3 I'.Il., bes3 B.I'., Bnanimiposa H.I'., BnagimipoB B.M. I'eomerpis:
[Minpyuynuk must 10 kimaciB  3arajJibHOOCBITHIX HAaBYAJIBHUX —3aKJIAJIB:
npodinpauii  piBens / [.Il.beBs, B.I''ber3, H.I'.Bnanimiposa,
B.M.Bnanimipos. — K. : T'enesa, 2010. — 232 c.

2. bers I'.I1., bers B.I'., BnanimipoBa H.I'., BnanimipoB B.M. I'eometpis 11
kinac: IlimpyuyHuk  §asi  3aradbHOOCBITHIX — HaBYANBHUX  3aKJIAJIB:
aKajgeMiuyHui piBeHb, mnpodinbHu piBeHb / [.I1.bes3, B.I'".begs3,
H.I".Bnanimiposa, B.M.BnanimipoB. — 2-re Bun. — K. : I'enesa, 2012. — 336
C.

3 ber3 I''M. Anre6pa i mouatku aHamizy: miap. jis 10-11 k1. 3arajabHOOCB.
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HaBu. 3axy./ I'.M.beB3 — K.: OcBita, 2006. — 255 c.
4 Kpauyk B. P. AnreOpa 1 mouarku ananizy. [linpyunuk ans 10 knacy. / B.P.
KpaBuyk— Tepuonins: [linpyunuku 1 mocionuku, 2007. — 320 c.

11. Indopmaniiini pecypcu

http://www.mon.gov.ua

MiHiCcTEepCTBO OCBITH 1 HAYKH YKpaiHU

https://Ims.e-school.net.ua/

Bceeykpaincbka 1mkosa OHJIanH

http://www.teacher.at.ua

Mertoanyna ckapOHUYKA

http://sites.google.com/site/matematikaonlajn

MareMaTrka B IIKOJI1 OHJIAH

http://www.matholymp.org.ua

MaTtemaTH4HUN OIMITIAHUN PYX

http://www.bymath.net

Bcs enmemenTapna maTeMaTuka

http://www.formula.co.ua

Maremartuka ajs KON

http://www.ukrtym.blogspot.com/

TypHip IOHUX MaTeMaTUKIB

http://yroki.at.ua/

TBOpuUMi BUNTETH MATEMATUKHU

http://metodportal.net/

MeTtoau4auil mopTan

http://mysl.lviv.ua/

Kpaina mipkyBaHb

http://www.testmath.com.ua/

Buuaemo MAaTCMAaTUKy
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