HABYAJIBHA ITPOI'PAMA 3 MATEMATHUKU
qutst yaHiB 10-11 kiaciB 3aratbHOOCBITHIX HaBYAJIBHUX 3aKJIa/IiB
AkanemMigyHu# piBEHb

I[TOACHIOBAJIBHA 3AIIMCKA

[IporpaMa mpu3HaYeHa JaJisi OpraHi3aiil HaBUaHHS MAaTEMAaTUKH HA aKaJeMIYHOMY DiBHI, SKOMY
BI/IMOBIIAfOTh  010JIOTO-XIMIUYHUM, O1070T0-Pi3uuHUN, OI0TEXHOJOTIYHUN, XIMIKO-TEXHOJIOTIYHUH,
¢bi3uKO-XiMIYHMH, arpoxiMiuHuMi mnpoQial MPUPOIHUYO-MATEMATHUYHOTO HAmpsMy MpodiIbHOTO
HaBYaHHS, a TAKOXK TEXHOJIOTTYHHH npod k. s nux npodiniB MaTeMaTrka € 6a30BUM (000B’ I3KOBUM
JUIE BUBYEHHS) NpPEAMETOM, OJM3bKUM 1O MPOQUIbHUX HAaBYANBHUX IUCHUUIUIIH — Ximii, (i3ukxwy,
010J10T11, TEXHOJIOTIH.

Mema HaByaHHA MaTEeMaTHKM Ha aKaJEeMIYHOMY piBHI 1moisirae y 3a0e3nedeHHi
3arajJbHOOCBITHBOT MIJTOTOBKH 3 MaTeMaTUKH, HEOOX1THOT IJIs1 YCHIITHOT camopeani3allii 0cOOMCTOCT y
JUHAMIYHOMY COIlIIbHOMY CEpeIOBHINI, ii coliani3amii i JOCTaTHBOI JUIsi BUBYCHHS TPODIILHUX
MpeIMETIB, JUIsl yCIinTHOI MailOyTHBOI mpodeciiiHOl NiSIbpHOCTI B TUX cdepax, A€ MaTeMaTHKa Biairpae
poib amapaty, crenudiqyHOro 3aco0y JJisi BUBUSHHS M aHAI3y 3aKOHOMIPHOCTEH, pealbHUX SIBHII 1
MPOIIECIB.

JlocsirHEeHHS 3a3HaUEHOI METH 3a0e31eUy€eThCsl BAKOHAHHIM TaKUX 3d60aHb:

. (dbopMyBaHHS B YYHIB HAYKOBOTO CBITOTJISIAY, YSIBJIICHB PO 171l Ta METOAM MaTEMaTHKH,
il poJib y Mi3HAHHI IHCHOCTI, YCBIIOMJICHHS MaTEMaTHYHUX 3HAHB K HEBIJl'€EMHOT CKJIaI0BOI 3araJibHOT
KYIbTYPH JIOJMHU, HEOOXiTHOI YMOBHM TOBHOI[IHHOTO >XKUTTS B Cy4aCHOMY CYCIIJIbCTBI; CTIMKOL
MOTHBAIIIT 10 HABYAHHS,

. OBOJIOJIIHHSL YYHSMHA MOBOIK MAaTE€MAaTUKH CHCTEMOI MAaTeMaTHYHUX 3HaHb, HABUYOK i
BMiHb, TOTPIOHUX Y TMOBCAKICHHOMY XHUTTI Ta MailOyTHiN mpodeciiiHiil AisTbHOCTI, AOCTATHIX I
YCIIIIHOTO OBOJIOAIHHS 1HIIMMHU OCBITHIMH TaJly3siMU 3HAHB 1 3a0€3MeYeHHsI HETIePEPBHOCTI OCBITH;

. IHTENIEKTyaIbHUH PO3BUTOK OCOOWCTOCTI, TEpeayciM PpO3BUTOK B YYHIB JIOT1YHOTO
MUCIIEHHSI 1 IPOCTOPOBOi YSIBH, alTOpUTMI4HOI, iH(OpMaliitHOi Ta rpadidHOl KyJIbTypH, IaM’sTi,
yBaru, 1HTYyiuii;

. €KOJIOT1UHE, €CTeTUYHE, TPOMAJISHChKE BHXOBaHHS Ta (POpMyBaHHS MO3UTHUBHUX PHC
0COOMCTOCTI;
. (hopMyBaHHS )KUTTEBUX 1 COIIANBHO-I[IHHICHUX KOMIIETEHTHOCTEH YUHSI.

3MICTOBE HANOBHEHHsS MpOrpaMHM pealidye KOMIETEHTHICHMH WiAX1A 10 HaBYaHHS,
COpsMOBaHWN Ha (OPMYBaHHS CHCTEMH BIAMOBIIHUX 3HaHb, HAaBHYOK, IOCBily, 37i0HOCTEH 1
CTaBIICHHS, SIKA JJa€ 3MOTy OOTPYHTOBAHO CY/AWTH IPO 3aCTOCYBAaHHS MAaTEMAaTUKH B PEATbHOMY KHTTI,
BH3Ha4Ya€ TOTOBHICTh BUITYCKHUKA LIKOJM J0 YCIHIIIHOI AisIIBHOCTI B pi3HUX cepax. [lepenbavaeTses,
10 BUITYCKHUK 3arajJbHOOCBITHROTO HABYAIHHOTO 3aKJIAy:

. po3Mmi3Hae MpoOJieMH JOBKULIA, sIKI MOKHA PO3B’SA3aTH MaTeMaTUYHUMH METOAaMH,
bopMyItoe iX MaTeMAaTUYHOIO MOBOIO, JOCHIIKYE Ta pO3B’A3ye Ii NpoOJIeMH, BUKOPHUCTOBYIOUU
MaTeMaTH4H1 3HaHHS Ta METO/H, IHTEpIPETye OTPUMaHI pe3yabTaTH 3 YpaxyBaHHSIM KOHKPETHHX YMOB
1 Iied AOCHIIKEHHS, 3aCTOCOBYE MaTeMaTH4HI MOJENl MpH BHUBYEHHI NPOQIIbHUX MpeIMeTiB
(irpopmaTuku, Gi3ukH, Ximii, 610J10T11, TEXHOJIOTIH);

. JIOTIYHO MHUCHUTH (aHaJi3ye, IMOPIBHIOE, Y3araJlbHIOE 1 CHUCTEMaTH3ye, Kilacu]ikye
MaTeMaTH4H1 00’ €KTH 3a MEBHUMH BJIACTUBOCTSIMH, HABOAUTH KOHTPIIPUKIIAIN); BOJIOJII€ aITOPUTMaMHU
Ta €BPUCTUKAMU;

. KOPHUCTYEThCS JDKEpeIaMi MaTeMaTU4yHol 1HQopMaIlii, MoXe caMOCTIHHO i1 BIIIyKaTH,
IpoaHaji3yBaTu Ta nepeaaru iHdopmMallito, Mogany B pisHUX (opmax (rpadiuHiii, TAONIUYHINA, 3HAKOBO-
CUMBOJIBHIN);

. BUKOHYE MaTeMaTH4HI PO3paxyHKH (Iii 3 4MciIamM, MOJAHUMU B PI3HUX (opmax, 1ii 3
BIJICOTKaMH, HaOMMXKeHI OOYUCIEHHS TOLIO), pAalllOHAaJbHO TOEAHYIOYM YCHI, IHCHMOBI,
IHCTpYMEHTaJIbH1 0OYUCIICHHS;

. BHKOHYE TOTOXKHI TIEPETBOPCHHS aireOpaidyHuX, IMOKa3HUKOBHX, JOTapu(PpMidHUX,
TPUTOHOMETPUYHHX BUPA3iB;
. aHamizye rpadikd QYHKIIOHATBHUX 3aJEKHOCTEH, JOCHIIKY€E iXHI BIACTHBOCTI;

BUKOPHUCTOBYE BIJIACTMBOCTI €JIEMEHTApHMX (YHKIH MpH aHaji3i Ta ONUCYBaHHI pEaTbHUX SBUII,



MIPOITIECIB, 3aJICKHOCTEH;

. BOJIOJII€E METOJaMH MaTeMaTHYHOTO aHaji3y B 0OO0Cs3i, IO J03BOJISE JOCIIIKYBAaTH
BJIACTUBOCTI €JIeMEeHTapHuX (yHKIiH, OyayBaTu ix rpadikv 1 po3B’s3yBaTH HECKJIAIHI MPHUKIATHI
3aadi;

. 00YHnCITI0E HMOBIPHOCTI BUTIAKOBHX TOJIIH, OI[IHIOE IIAHCH X HACTAHHS;

* 300paxkye reoMeTpuuHi (pirypu, BCTaHOBIIOE 1 OOIPYHTOBYE iXHI BIIACTUBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (iryp Mpu po3B’s3yBaHHI 3a7a4; BUMIPIOE TEOMETPUYHI BETUYMHH, SKI XapaKTEPHU3YIOTh
PO3MILIEHHST T€OMETPUYHUX Giryp (BiICTaHi, KyTH), 3HAXOAMTH KUIBKICHI XapakTEpUCTHKH (iryp
(rutomi, 00’ emu).

CTpykTypa HaBYajbHOI nmporpamu. [Iporpamy mogano y ¢dopmi Tabmauili, 10 MICTHTh ABI
KOJIOHKH: 3MICT HABUAJIBHOTO MaTepiajy i HaBYaJbHi JOCSATHEHHS Y4HIB. Y 3MiCTi BKa3aHO HaBYAIbHUN
Marepiai, SKUi Miyisrac BUBYCHHIO Y BIIMOBIIHOMY Kiaci. BUMOTH 10 HaBYabHUX JIOCATHEHb YUYHIB
OpIEHTYIOTH Ha Pe3yIbTaTH HaBUAHHS, SIKi € 00’ €KTOM KOHTPOJIIO i OLIHFOBAaHHSI.

3MICT HaBUaHHSI MaTEeMAaTHKU CTPYKTYPOBAHO 3a TEMaMH JIBOX HaBUAJIbHHUX KypciB «Anredpa i
MOYaTKH aHami3y» Ta «l'eoMeTpis» i3 3a3HAYCHHSAM IOCTIJIOBHOCTI TEM Ta KIJIBKOCTI TOJUH Ha iX
BUBUEHHS. Takui poO3MOALT 3MICTy 1 HABYAJIIbHOTO Yacy € OpPIEHTOBHUM. YUHTENSIM 1 aBTOpam
HiAPYYHHUKIB HANAETHCA MPABO KOPUTYBATH MOCTIMOBHICTH BHBUYCHHS TEM Ta 3MIHIOBATH PO3MOILI
TOJUH Ha BUBYECHHS TeM 3aJI€KHO BiJ] MPUHHATOI METOAMYHOT KOHIEMIT Ta KOHKPETHUX HABYAIbHUX
CUTYAITi}.

V 36’a3ky i3 nepemecennsim mem «lloxiona ma ii 3acmocyeanusy ma «Koopounamu,
2eomempudti nepemeopeniss ma eekmopu y npocmopiy oo 10 xnacy na 2016/2017 nasuanvhuii pix
VKIAOeHO OKpemy madauyio i3 3Micmom HaguanvHo2o mamepiany oas 11.

3a siocymuicmio mooiciugocmi  3abe3neuumu  YYHi@ HABUALLHUMU Mamepianamu 3 mem
«lloxiona ma ii 3acmocysannsay ma «Koopounamu, ceomempuuni nepemeopeHHs ma 6eKmopu y
npocmopi», yi memu moxcymv eueuamucsi 6 11 knaci (8ionogiono 0o mabauys oas 2016/2017
HABYAIbHO20 POKY, 8UBLIbHeHT 200unu 6 10 Knaci po3noodinaomuscsa Ha po3cyo uumens).

[Iporpamoro mepenbadeHO pe3epB HABYAIHHOTO Yacy, a TaKOXX TOIMHU Uil TIOBTOPEHHS,
y3aralbHeHHs i cucremaruzanii BHBYeHOro Mmarepiainy. Crioci0 BUKOPUCTaHHS pPE3EPBHOIO Hacy
BUYHTEh MOKE O0paTH CaMOCTIHHO: JJIsi TIOBTOPEHHS HA IMOYaTKy HABYAJIBHOTO POKY MaTepiaiy, KUl
BHBYABCS y IMOINEPEHIX Kiacax, SK J0JaTKOBI FOAMHM Ha BUBYEHHS OKPEMHUX TeM, SIKIIIO BOHU Ba)KKO
3aCBOIOIOTHCS YUHSIMM, JUISl [POBEJIEHHS IHTETPOBAHUX 3 PO IILHUMHU NPEAMETaMHU YPOKIB TOILIO.

Oco0mBoCTi opranizanii HaBYaHHS.

[Tporpama akaneMiyHOTO PiBHS 3aJ]a€ JIEUIO MUPIIHKA 3MICT 1 BUIII BUMOTH J0 HOTO 3aCBOEHHS
MOPIBHSAHO 3 pIBHEM CTaHJAapTy. BHUBUEHHS MaTeMaTWKM Ha akKaJeMiYHOMY piBHI IependadaeTses
nepeyciM y TUX BUMAJAKaX, KOJM BOHA TICHO MOB’si3aHa 3 NpoQIbHUMHU IIpeaIMeTamMu 1 3a0e3neuye ix
e(EeKTHUBHE 3aCBOEHHS. .

VY mnpomnoHoBaHIW mporpami, 3 METOI 3a0€3MeYUTH JUIsl YYHIB MOXJIMBICTH 3MIHH PIBHS
HaBYaHHS MaTeMaTHKH, Y KO)KHOMY KJ1aci B OCHOBHOMY 30€peKe€HO Ha3BM 1 MOCIIJOBHICTh BUBUEHHS
TeM, repeadadyeHnx TPOrpaMor0 piBHS CTaHAAPTY.

[Ipyn HaBuYaHHI MaTeMaTHK{A Ha aKaJeMiYHOMY piBHI OCHOBHA yBara MPHUILISETHCS HE JUIIE
3aCBOCHHIO MaTeMaTHYHUX 3HaHb, a ¥ BHPOOJICHHIO BMiHb 3aCTOCOBYBAaTH iX JO pO3B’sI3yBaHHS
MPAKTUYHUX 1 TPHUKIAJHUX 3a/ad, OBOJOJMIHHIO MaTEeMaTHUYHUMH METOAaMH, MOJAENSMH, IO
3a0e3MeynTh YCHIIIHE BUBYEHHS MPO(UIbHUX MpeAMETIB — XiMmii, pi3uku, 6iojorii, Texnonorii. [1pu
IIOMY 3B’SI3KM MaTeMaTHKH 3 NPO(UIbHUMU HpeAMETaMH IOCHUJIIOIOTHCS 3a PaxyHOK pPO3B’S3aHHS
3a/1a4 MPUKIAJHOTO 3MICTY, UTFOCTpAIliil 3aCTOCYBaHHS MaTEMaTUYHHUX MOHSTH, METOMIB 1 MOJACICH y
HMIKITBHUX Kypcax Ximii, 6iomorii, (i3uKu, TEXHOIOT 1.

BuBuaroun maremMaTuky, cTaplIOKIaCHUKU MalOTh YCBIIOMUTH, L0 IpoLEC ii 3aCTOCYBaHHS 10
PO3B’A3yBaHHs Oy/b-sIKUX MPUKIIAIHUX 3a/1a4 PO3NOAUISETbCS Ha TpH eTanu: 1) popmanizaiis (nepexia
BiJI cHTYyaIlii, omucaHoi B 3a7a4i, 10 (GOpMaIbHOI MaTEMAaTHIHOI MOJIENI ITi€l CUTYyaIrii, 1 BiJ HET — 10
YiTKO c(OpMYIIbOBAHOI MaTEMAaTUYHOI 3a/1a4i); 2) po3B’A3yBaHH 3a/1a4l Yy Meax 1oOy10BaHOT MOJIei;
3) iHTepIpeTallisi 0JIepKaHOTO PO3B’sI3aHHSI 3a7a4l Ta 3aCTOCYBAaHHSI MOTO JI0 BUX1AHOI CUTYaITii.

3anexxHo BiJ Mpo(digio MOXXKEe BUKOPHUCTOBYBATHCS BapiaTWBHA CKJIAZOBAa HABYAIBHOTO IUIAHY,
mo mepeadavae TMpoBeAcHHs (GaKyIbTaTUBIB, KYpCiB 3a BHOOpPOM, OpIEHTOBAaHUX HA TOCHUJICHHS
MDKIPEIMETHUX 3B’SI3KIB MaTeMaTHUKU 3 NpoQinpHUMHM npeameramu. Hampukiaa, Taki Kypcu 3a



BHOOpOoM: «MaremaTHu4Hi MeTOAM OOpOOKH pe3ysbTaTiB XIMIYHOTO EKCIIEPUMEHTY», «MareMaTudHe
MoJieNtoBaHHs y Oionorii», «lIpuitomu rpadiuHoro 300pa’keHHsS BIACTUBOCTEH TEXHIYHHMX OO €KTIB 1
MPOIIECIB» TOIO. iX BUBYCHHS HE JIMIIE TOCHIIOE MIKIPEIMETHI 3B’S3KH, a M CIPUSAE YCHIITHOMY
3aCBOEHHIO YYHSIMH PO UIBHUX MPEIMETIB.

OuiHIOBaHHA HABYAJIbHUX JOCATHEHb YYHIB.

Jlo HaBUANBHHUX JOCATHEHb YYHIB 3 MATEMATHKH, SIKI MiJUISITalOTh OI[IHIOBAHHIO, HAJIC)KATh
KJIIOYOBI Ta MAaTEMaTUYHI KOMIIETEHTHOCTI:

. TEOPETUYHI 3HAHHS, [0 CTOCYIOTHCS MATEMAaTUIHUX MOHSTH, TBEPXKEHB, TEOPEM,
BJIACTUBOCTEH, O3HAK, METOIB Ta iI€li MAaTEMATUKH;

. 3HAHHS, 1110 CTOCYIOTHCS CIIOCOO0IB JTIsITBHOCTI, SIKI MOYHA TIOJIaTH Y BUTJISII CUCTEMH JTiH
(npaBuia, arOpUTMN);

. 3IaTHICTh 0€3MocepeHbO 3A1MCHIOBATH BXXE B1JIOMI CITIOCOOM JISTTBHOCTI BiJMOBITHO 10
3aCBOE€HUX TMPABHII, ANTOPUTMIB (HANIPHUKIIAJ], BHKOHYBAaTH IIEBHE TOTOXXHE IEPETBOPECHHS BUpa3y,
pO3B’sA3yBaTH piBH}IHH}I MIEBHOT'O BHUJy, BUKOHYBAaTH I€OMETPUYHI MOOYIOBU, MTOCITIKYBATH (PYHKIIIIO
Ha MOHOTOHHICTB, PO3B’3yBaTH TCKCTOBI 3a/1a4i PO3IJITHYTHX THUIIIB TOIIO);

. 3/IaTHICTh 3aCTOCOBYBAaTH HaOyTl 3HAHHS 1 BMIHHS JUIS PO3B’SI3aHHS HABUAIbHHX 1
MPAKTUYHUX 33724, KOJIA NIUISAX, CIIOCIO TaKOTo PO3B’sI3aHHS MOTPIOHO TONEePEeIHHO BU3HAYUTH (3HAKUTH)
camoMmy.

[Ipu ouiHIOBaHHI HABYAIBHUX JIOCSATHEHB YUHIB MAIOTh YPaXOBYBATHCS:

. XapaKTePUCTHKU BiJIMOBI1 yYHS: MPaBUIbHICTD, IOBHOTA, JIOT1YHICTh, OOTPYHTOBAHICTH,
LUTICHICTB;

. SKICTh 3HaHb: OCMHCIEHICTh, TIJIMOWHA, Yy3arajabHEHICTb, CHUCTEMHICTb, THYYKICTb,
I€EBICTD, MIIIHICTE;

. CTYIiHb C(hOPMOBAHOCTI 3aralbHOHABYAIIbHUX Ta MPEIMETHUX YMiHb 1 HABHUOK;

. piBEHb BOJIOAIHHA PO3YMOBHMH OIEpallisMU: BMIiHHS aHaJi3yBaTH, CHHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBartu, KiacuQikyBaTH, y3aralbHIOBaTH, POOUTH BUCHOBKH TOIIIO;

. JIOCB1l TBOpYOi JAISUIBHOCTI (BMIHHS BHUSBIATH MNpoOJeMH Ta poO3B’SA3yBaTH iX,
(bopMyTIOBaTH TiNOTE3N);

. CaMOCTINHICTb OI[IHHUX CY/’KCHb.

BignoBiziHO 10 CTymeHs OBOJOIHHS 3a3HAYEHUMH 3HAHHAMHM 1 CIIOCOOaMHU [JisUIBHOCTI
BUOKPEMITIOIOTHCSI YOTHPH PiBHI HaBYANBHUX JOCATHEHb MIKOJSPIB 3 MATEMAaTHKU: ITOYATKOBHIA,
CepeHil, TOCTaTHI, BUCOKHUH.

IlouaTkoBuii piBeHb — ydeHb (YUEHMIIS]) HA3UBAa€ MaTeMaTU4YHUNA 00’eKT (Bupas, hopmynu,
reoMeTpuuHy (irypy, CUMBOJ), ajie TUIBKM B TOMY BUIAJKY, KOJIU Il 00’€KkT (Horo 300pakeHHs,
OTHC, XapaKTEPHUCTHKA) 3alpONoHOBaHO oMy (iif) Oe3mocepeHbo; 3a TOMOMOTOK BYHTENS BUKOHYE
eJIEMEHTapHI 3aBJIaHHS.

Cepenniii piBeHb — yuyeHb (Y4eHHIIsS]) TOBTOPIOE 1H(pOpMallito, omnepallii, Aii, 3aCBOEHI HUM
(Hero) y mpolieci HaBUaHHS, 3/[aTHUI(a) PO3B’A3yBaTH 3aBJaHHS 32 3pa3KOM.

JocraTtHiil piBeHb — y4eHb (yUEHHIIs) 3aCTOCOBYE 3HAHHSA B CTaHAAPTHUX CHUTYallisiX, BMI€
BUKOHYBaTH MaTeMaTH4HI omeparlii, 3arajJbHi METOAM 1 MOCHIJOBHICTh (IrOpUTM) SKUX Homy (iif)
3HaioMi, ajie 3MICT Ta YMOBH BUKOHAHHS 3MIHEHI.

Bucokmuii piBeHb — yueHb (yueHMIs) 3/1aTHMI(a) CAMOCTIHHO OpIEHTYBaTHCS B HOBUX JUIS
HBOTO (HeT) cUTyallisiX, CKJIaJaTH TUIaH Jiil 1 BAKOHYBaTH WOT0; MPOIOHYBATH HOBI, HEBiIoMI1 Homy (1)
pasinie po3B’si3aHHs, TOOTO Horo (ii) AiAIbHICT Ma€ JOCHITHUIBKUNA XapaKkTep.

OmiHrOBaHHS SKOCTI MaTeMaTW4YHOI MiATOTOBKH YYHIB 3[IHCHIOETHCS y JBOX acCIeKTaX: piBEHb
OBOJIO/IIHHA TEOPETUYHHMHU 3HAHHAMU Ta AKICTb MNPAKTMYHUX YMiHb 1 HaBHYOK, 3JIaTHICTh
3aCTOCOBYBAaTH BHBUCHHMI MaTepiaj IijJ 4ac po3B’s3yBaHHs 3a/1ad i BrpaB. OUiHIOBaHHS 3/IIHCHIOETHCS
B CHCTE€Mi MOTOYHOIO, TEMaTHUYHOIO KOHTPOJIO 3HAaHb, KOJM Oajli BHUCTaBISIIOTbCA 33 BUBYCHHS
OKPEMHUX TeM, PO3JLIIB Ta MiJl 4ac JAepaBHOI aTecTalli.

PiBenn
HaBYaJIbHU al KpuTepii oriHIOBaHHS HaBYAJILHUX JIOCSTHEHb
X u
IOCSATHEHD



VYuens (yueHuIIs) po3mi3Ha€e OUH 13 KUTPKOX 3alpOMOHOBAHUX MaTEeMaTHYHHUX
00’€KTiB (CUMBOJIB, BUPa3iB, TCOMETPUYHHUX (iryp TOII0), BUILIUBILU HOTO cepen
HIINX; YUTAE 1 3aMUCYE YNCIIA, IEPENHCY€ TaHUH MaTeMaTHYHHI BUpa3,
dopmyiy; 300paxye HAUITPOCTIiII TeoMeTpuyHi Girypu (Maoe eckis)

Y4ens (yueHUIIs1) BUKOHYE OJTHOKPOKOBI JIii 3 YMciIaMu, HAUTTPOCTIIIMMHU
MaTeMaTHYHUMH BUPa3aMH; BIII3HAE€ OKPEMi MaTeMaTU4HI 00’ €KTH 1 MOSICHIOE CBIii
BHOIp

1. ITouaTkoBuii

VYuens (yd4eHUIls) MOPIBHIOE TaHi1 200 CIIOBECHO ONMHMCaHI MaTeMaTH4YHI 00’ €KTH 32
iX CyTTEBUMH BIACTHBOCTSMHU; 3a JJOIOMOTOIO BUMTEIISI BUKOHYE eJIEMEHTapHI
3aBJIAaHHS

Y4eHs (y4eHUIIs) BIITBOPIOE O3HAYEHHS MaTEeMAaTUYHUX TIOHTH 1 (POPMYTIOBaHHS
TBEP/UKECHb; HA3UBA€E €IIEMEHTH MaTeMaTHYHUX 00’ €KTiB; POpMYITIOE JIesKi
BJIACTUBOCTI MaTeMaTHYHUX 00’ €KTiB; BUKOHYE 32 3pa3KOM 3aBIaHHS
000B’3KOBOT'O PiBHS

VYueHb (Yy4eHUIIs) UTFOCTPYE O3HAYCHHSI MATEMAaTHYHUX TIOHATh, (DOPMYITFOBAHHSI
TEOpEM 1 MPaBUJI BUKOHAHHS MAaTEMAaTUIHHX Jii MPUKIIAJaMH 3 TOSICHCHb BUNTEIIS
abo miApy4YHUKa; po3B’SA3y€ 3aBAaHHA 000B’I3KOBOTO PIBHS 32 BITOMUMH
QITOPUTMAMU 3 YACTKOBUM TOSICHCHHSIM

I1. Cepenniii

VY4enb (yueHUIlsl) UIIOCTPYe O3HAUCHHS MaTEMAaTUYHUX MOHATh, (OPMYITIOBAHHS
TEOpeM 1 IpaBUJI BUKOHAHHS MaTEeMaTHYHUX i BIACHUMH MPHUKIATaMU;
CaMOCTIHHO pO3B’s3Ye 3aBIAaHH 000B’A3KOBOTO PiBHS 3 JOCTATHIM MOSCHEHHSIM;
3anMcye MaTeMaTHYHUI BUpa3, GopMyiTy 3a CIIOBECHUM (POPMYITIOBAHHSM 1
HAaBIIAKU

VYueHs (y4eHUIsT) 3aCTOCOBYE O3HAYECHHSI MaTeMaTHYHHX MTOHATH Ta 1X
BJIACTUBOCTI /ISl pO3B’sI3yBaHHS 3aBAaHb y 3HAHOMHUX CUTYAIlisIX; 3HAE 3aJIEKHOCTI
MK eleMEHTaMH MaTeMaTUYHHUX 00’ €KTiB; CAMOCTIHHO BUIIPABIISE BKA3aHI HOMY
(i) moMWIKK; PO3B’sA3y€E 3aBJlaHHs, NlepeadadeHi IporpaMoro, 6e3 J0CTaTHIX
MOSICHEHb

VY4ensb (yueHu1s) BoJIO/li€ BUBHAYEHUM MPOTrpaMor0 HaBYAJIbHUM MaTepiajioM;
PO3B’sA3y€e 3aBaHHs, epedadeHi IPorpaMoro, 3 YaCTKOBUM MOSCHEHHSM;
YaCTKOBO apryMEeHTYE MaTeMaTU4H1 MIpKYBaHHs 1 po3B’s3aHHs 3aB/1aHb

III. JocraTtHiit
0

VY4enb (yueHuIls) BUTHHO BOJIO/i€ BU3HAUYEHUM IIPOrPaMOI0 HaBYaTIbHUM
MaTepiajioM; CaMOCTIMHO BUKOHYE 3aBJaHHS B 3HAMOMMX CHUTYAIlIsX 13 JOCTATHIM
MOSICHEHHSIM; BUIIPABJISIE TOMYIICHI TOMUJIKH; TIOBHICTIO apTyMEHTY€E
OOIrpyHTYBaHHSI MAaTEMaTUYHUX TBEP/KEHb; PO3B’A3Y€E 3aBIAaHHS 3 IOCTATHIM
MTOSICHEHHSIM

10

KirouoBi Ta MaTeMaTHuH1 KOMIETEHTHOCT] Y4UHS (YU€HHL1) TTOBHICTIO
BIJINIOBIJalOTh BUMOTaM NPOrpaMu, 30KpeMa: yueHb (YUEHHUIIs) YCBIOMIIIOE HOBI
JUISl HUX MaTeMaTH4dHi GakTy, 171e1, BMi€ JOBOJUTHU TiepeadadeHi mporpamMmoro
MaTeMaTH4YH1 TBEPXKEHHs 3 TOCTATHIM OOIPYHTYBaHHM; ITiJ] KEPIBHUIITBOM
yUuTeNs 3HAXOAUTH JiKepena iH(opmMallii Ta caMOCTIHHO BUKOPUCTOBYE iX;
PO3B’sA3Y€ 3aB/IaHHS 3 TOBHUM IOSICHEHHSIM 1 OOIpYHTYBaHHIM

11

1V. Bucoxkuii

VYuens (yueHuIIs1) BUIBHO 1 TPaBUIILHO BUCJIOBIIOE BIIMMOBIIHI MaTeMaTHYHI
MipKyBaHH:I, IEPEKOHJINBO apT'yMEHTYE 1X; CAMOCTIHHO 3HAXOAUTh JKepena
iH(dopMalii Ta Ipaloe 3 HUMU; BUKOPUCTOBY€E HAOYTI 3HaHHA 1 BMIHHS B
HE3HAMOMUX JJI HUX CUTYAIlisiX; 3Ha€ mepeoayeHi nporpaMor0 OCHOBHI METO U
PO3B’sI3yBaHHs 3aBJaHHsI 1 BMI€ iX 3aCTOCOBYBATH 3 HEOOX1THUM OOIPYHTYBAaHHSAM

12

VY4eHb (yueHUIs) BUSBIISIE BapiaTUBHICTh MUCIIEHHS 1 pallioHAJIBHICTh Y BUOOP1
crocoOy po3B’sI3yBaHHS MaTEeMAaTHYHOI TPOOJIEMHU; BMI€ y3araabHIOBATH i
cUcTeMaTH3yBaTH HaOYTi 3HAHHS; 3/laTHUI(a) PO3B’A3yBaTH HECTaHAAPTHI 3aa4l
Ta BIIPaBU

[ToTouHe OIIHIOBaHHS YYHIB 3 MaTEMaTHKH MPOBOJUTHCS O€3MOCEpeaHBO IMiJI Yac HaBUYAIbHUX
3aHATh a00 3a pe3yabTaTaMd BUKOHAHHS JOMAIHIX 3aBJaHb, YCHHUX BIiIMOBiJeH, MUCHMOBUX pPOOIT




TOLLO.

PexoMenaauii momo podoTu 3 nporpamoro. Meronrka HaBYaHHS MaTEMAaTUKH HA aKaJleMiYHOMY
piBHI Ma€ BpaxOBYBaTH IIiJ11 Ta 3aBJIaHHS BUBYEHHS KYPCY, OCOOJIMBOCTI HOTO 3MICTY 1 CTPYKTYpH.

CrpykTypa 1 3MICT HaBUAIBHOTO MaTepially 3yMOBJIOE TMOCHJICHHS MDKIPEIMETHHX 3B’SI3KIB IIiJl
yac oro BuB4YeHHs. Lle crocyeTbesi, 30KkpeMa, 3aCTOCYBaHHsI METO/IIB aHaJli3y 1 ajareOpu Mpu BUBYEHHI
reomMeTpii 1 HaBmaku. 3HA4YHA yBara MNPHIUIETBCS TAaKOXK 3B’A3KaM 3 MPO(PUIBHUMH HaBYAJIbHUMU
IpeaMeTaMu, 03HAaHOMJIEHHIO YYHIB 3 JE€SKUMHU BaKJIMBUMU MaTEMaTHUYHUMH MOHSTTAMH 1 METOJAMH,
AK1 IIUPOKO 3aCTOCOBYIOTHCS Y (i3uIli, Ximii, 610J0T11, TEXHOIOTISX.

MeToau4Hi MiIX01 A0 BUBYCHHS MAaTEMAaTHKH Ha aKaJeMiYHOMY PiBHI JOOHPAIOTHCS BIIMOBITHO
710 0COOJIMBOCTEH PO3YMOBOI MISTTBHOCTI YUHIB 1 3MICTY HAaBYAJIBHOTO MaTepialy.

[TopiBHSHO 3 piBHEM CTaHAAPTY CYTTEBO IiJIBULIYETHCS TEOPETUYHUN PiBEHb HABYAHHS, 30KpeMa
IIPY BUBUYCHHI PIBHSHb, HEPIBHOCTEH Ta IX CUCTEM aKLEHTYEThCS yBara Ha OCHOBHUX IOHSATTAX: KOPiHb,
PO3B’A30K, pIBHOCHIIBHICTh, HACIIIOK, MOKJIMBICTD BTPATH Ta MOSBU CTOPOHHIX KOPEHIB, MEPEBIipKa K
Ba)XKJIMBA CKJIAJI0Ba MPOLIECY PO3B’A3yBaHHS.

[TporpamHi BUMOTH JI0 MiArOTOBKH YYHIB 30PIEHTYIOTH BUMTEIIS HA JOCATHEHHS METH HABYaHHS 32
KO>KHOIO TEMOIO IPOrpaMu, MOJIeriaTh UIaHyBaHHA LJIeH 1 3aBJlaHb YPOKIB, 1aAyTh 3MOT'Y BU3HAUUTH
aJIeKBaTHI TEXHOJIOT1] MPOBEACHHS 3aHATh, TOTOYHOTO 1 TEMATHYHOTO OIIIHIOBAHHSI.

HapuasbHi TeMu, BU3HaUEH1 IPOrpaMor0, MOXKYTh BUBUATHCS YUHAMU Ha PI3HUX PIBHSIX 3aCBOEHHS
TEOPETUYHOTO Marepiany i GopMyBaHHS yMiHb. 32 YMOBU MiHIMaJIbHOI KUIBKOCTI TOJUH 1 HU3BKOTO
piBHS MaTeMaTH4YHOI MiJrOTOBKM Y4YHIB KJIacy JesKI TEMH Ha YpOKaX MOXYTb po3rjsjaTucs 0e3
JIOBEICHb, HA TIPOCTUX 1 JIOCTYITHUX MPHKJIAAAaX 1 HE BUHOCUTHUCS Yy MMOBHOMY OOCS31 JIsl TEMAaTUYHOTO
KOHTPOJIIO. 3allikaBJIeHl Y4HI MOXYTh J€TallbHIIIE ONAHOBYBaTH TakKi TEMH CaMOCTIHHO 3a
HiAPYYHUKOM, Ha Kypcax 3a BUOOpOM a0o Mij yac iHAMBITyaJbHOTO HABUYAHHS B [T03ayPOYHHUH Yac.

OcHOBHOIO (OPMOIO TPOBEJEHHS 3aHATh 3aJIMINAETBCS CHCTEMa YPOKIB: BHUBYEHHS HOBOI'O
Matepiany, ¢GopMyBaHHS BMiHb PO3B’SI3yBaTH 3ajJadi, y3arajlbHCHHS Ta CHCTEMaTH3allii 3HaHb,
KOHTPOJIO 1 Kopekiii 3HaHb. [lopsia 13 UM mmpiie, HiXK MpU BUBYEHHI KypCcy MaTeMaTHKH Ha piBHI
CTaHJApTy, BUKOPHCTOBYETHCA IIKUIbHA JIEKIliA, CEMIHAPChKI Ta TPAKTUYHI 3aHATTSA, a TaKOXK
HeTpaauiiiHi GopmMu HaBYaHHA (TPYMOBI, AUAAKTHYHI ITPH, YPOKH «OIHIET 3amadin, «OaHIET 111y,
MaTeMaTH4Hl «0oi», IHTErpoBaHI YpPOKH MaTeMaTUKH 3 HpOoQUIbHUM IpeaMeToM Tolo). Meronuka
HaBYaHHS XapaKTEePU3YETbCS IHTEHCHUBHOIO CAMOCTIHHOIO JISUIBHICTIO YYHIB, 1HIMBIAYyaJli3alli€ero
HaBYaHHS, 3aCTOCYBAHHSAM MPOOJIEMHO-TIONIYKOBUX METOJIIB, TAKUX METOJUYHUX NMPHUIHOMIB 1 3ac00iB
HaBYaHHS, SK MaTeMaTU4YHE MOJIENIOBaHHS, JIOTIUHE KOHCTPYIOBaHH:S, rpad-cxemu, mapajeiabHe
BUBYCHHS CXOXKUX MAaTeMaTHYHUX 00’ €KTIB, CHHTETUYHI Ta KOMOIHOBaH1 BIIPaBH TOIIIO.

HIupoki MOXIUBOCTI A 1HTeHcH(ikamii Ta ONTHMI3alili HAaBYAJIbHO- BUXOBHOIO IIPOILECY,
aKTUBI3allll MI3HABAJIBHOI [ISJIBHOCTI, PO3BUTKY TBOPUOTO MHCIJIEHHS Y4YHIB HAJalOTh CydacHI
iH(hOopMalliliHI TEXHOJIOT1i HABUAHHS, SIKi 33IOBOJBHSIOTH TaKi OCHOBHI BUMOTH:

. BPaxOBYIOTh OCOOJIMBOCTI HAaBYAJIbHOI MISUTBHOCTI, il 3MICT 1 CTPYKTYpY; IHMKIH
KUTTEISATBHOCTI y4YHS, MOTO 3M10HOCTI, IHTEPECH, HAXWIIHU, 1HIWBIIyalbHI BIAMIHHOCTI y4HIB,
¢dbopMmu ix nposiBy y chepi KOMYHIKATUBHUX BITHOCHH 1 B MI3HABAJIbHIN A1SUIBHOCTI;

. € BapiaTUBHUMH, OCOOHCTICHO OpPIEHTOBAaHUMH, KOJIM 3HAHHS, BMIHHS Ta HaBUYKHU
PO3TISAAIOTECS HE JIMIIE SK CaMOIlUlb, a W 3aci0 pO3BUTKY Mi3HABaJIbHUX SKOCTEM YUHS;
BUXOBYIOTb B YYHS 3/IaTHICTb OyTH CYO’€KTOM CBOTO PO3BUTKY, PE(PICKCUBHOIO CTaBJICHHS /10
caMmoro ceoe;

. 3a0e3neuyioTh LUTICHE TCUXO0JIO0r0-MEeTOAUYHE MPOEKTYBAaHHS HAaBYAJIBLHOTO MPOIECY B
yMOBax piBHEBOi Ta mpodiabHOI qudepeHiialii HaBYaHHS.

[TinBuiieHHIO €(QEKTHUBHOCTI YPOKIB MaTeMaTHKH B CTaplIMX Kiacax CIpHs€ BHKOPHUCTAHHS
nporpamMHuX 3aco0iB HaBuanbHOro mpm3HadeHHT GRAN 1, GRAN 2D, GRAN 3D, DG, EUREKA,
GeoGebra, AGrapher, 6167110TeK eTEeKTPOHHUX HAOYHOCTEH TOIIO. 3a X JOMOMOTOI0 JOCTYIHIIINM CTa€e
BHUBUEHHSI HU3KU T€M Kypcy ajireOpu 1 MOYaTKIB aHalli3y Ta reomerpii: modynoBa rpadikiB QyHKIIIH,
PO3B’A3yBaHHS CUCTEM pIiBHSHBb 1 HEPIBHOCTEW, 3HAXOPKEHHS Iuioml (iryp, oOMexeHUX rpadikamu
GbyHKI1I#, MOOY10Ba TIEpePi3iB FTEOMETPUYHHX Tijl, 00UMCIEHHS 00’ €MIB Ti1 0OEpTaHHS TOIIIO.
JIOIIBHOIO TaKOK BOAUaEThCs OpraHizallis Mpo0IeMHO-TIOIIYKOBOT (JOCHITHUIIBKOT) isTIBHOCTI YUHIB
Ha ypoKax Ta M03aKJIacHUX 1 (aKyJIbTaTUBHUX 3aHATTAX 3 MATEMaTHKH.



OPIEHTOBHUIU TEMATUYHUN ITJIAH BUBUEHHS 5
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPII. AKAJIEMIYHW PIBHEHD

(6cbozo 315 200)
Anrebpa 1 moyatuii aHaiizy (6cvozo 175 200)
KinpkicTh
Knac Homep Ha3sa Temu TOMMH JUIA
TEMH BUBYCHHS
TEMH
1 @DyHKIIi1, pIBHAHHS 1 HEPIBHOCTI 6
2 CreneneBa GyHKIIIS 10
3 Tpuronomerpuusi GpyHKii 16
4 TpuroHomMeTpuuHi piBHSIHHS 8
10 5 IToxinna Ta ii 3acTOCyBaHHS 22
[ToBTOpEHHS, y3aradbHEHHS Ta CUCTEMaTH3AIlis
HaBYaJIbHOI'O MaTepiaiy, po3B’sI3yBaHHS 3a/1a4, 8
pe3epBHUI Hac
Pazom: 70
6 [Toxa3HukoBa Ta norapudmiyna GyHKIii 22
7 EnemenTn xoMOiHaTOpHKH, TEOpii KMOBIpHOCTEH 1 12
MaTeMaTHYHOI CTATHUCTUKU
11 8 Iaterpan Ta Horo 3acTocyBaHHS . 20
[ToBTOpEHHS, y3aralbHEHHS Ta CUCTEMAaTH3AIlis
HABYAIILHOTO MaTepiany, po3B’a3yBaHHA 3a/1a4, 51
pe3epBHUI Hac
Pazom: 105
I'eomempisn (ecvozo 140 200)
Kinbkictb
Kiac Homep Hazsa Temu TO/QHE 27T
TEMH BHUBYECHHS
TEMH
1 Beryn o crepeomerpii 4
2 [TapanenbHiCTh TPSAMUX 1 TUIOLIUH Y TPOCTOPI 16
3 [lepneH TUKYNSPHICTD TPSAMHUX 1 IUIOIIKH Y IPOCTOPI1 20
10 4 Koopaunaru, reometpuyHi TICPETBOPCHHS Ta BEKTOPH 16
y IPOCTOPi
[ToBTOpEHHS, y3aradbHEHHS Ta CHCTEMAaTH3aIlis
HaBYaJIbHOT'O MaTepiany, po3B’sI3yBaHHS 3a/1a4, 14
pe3epBHUII Hac
Pazom: 70
5 MHororpaHHuKH 16
6 Tina obepranHs 14
7 O06’eMu Ta 1011 TOBEPXOHb FEOMETPUYHUX T 14
= [ToBTOpEHHS, y3aradbHEHHS Ta CUCTEMaTH3AIlisI
HaBYaJIbHOT'O MaTepiaiy, po3B’sI3yBaHHs 3a/a4, 26
pEe3EpBHHUIT Hac
Pazom: 70




OPIEHTOBHUM ITJIAH ITPOBEJIEHHSI KOHTPOJIbHUX POBIT
Anrebpa 1 TOYaTKu aHaTi3y

KinpkicTh
Howmep
Kiac Ha3Ba Temu KOHTPOJIbH
TEMH )
uX pooiT
1 OyHKIIT, pIBHSIHHS 1 HEPIBHOCTI 1
2 CreneneBa GpyHKIIA 1
3 TpuronomeTpuyHi GyHKIIIi 1
4 TpuronomeTpudHi piBHIHHS 1
10
5 [Noxinna Ta ii 3acTocyBaHHs 2
[ToBTOpEHHs, y3aralbHEHHS Ta cCUCTeMaTH3allisi HaB4aIbHOIO 1
Marepiany, po3B’si3yBaHHsI 3a]1a4, pe3epPBHUIA Yac
Pazom: 7
6 [Toxa3nukoBa Ta norapudmiyna GyHKIii 1
7 EnemenTn koMOiHaTOPUKH, TEOPii HMOBIPHOCTEH 1 MAaTEMaTHYHO1 1
CTaTUCTHKH
11
8 [aTerpain Ta oro 3acTocyBaHHS 1
[ToBTOpEHHS KypCy ainredpu 1 MoYaTKiB aHaII3y 1
Paszom: 4
["eometpis
Kinpkictsb
Howmep
Kiac Ha3sa Temu KOHTPOJIBH
TeMH .
uX pooiT
1 Beryn no crepeomerpii
2 [TapanenbHiCTh TPSAMUX 1 TUIOLIUH Y IPOCTOPI 2
3 [lepnieH IUKYNSPHICTS TPSIMHUX 1 IUIOIIKH Y TPOCTOP1 1
10
4 KoopaunaTu, reoMmeTpuyHi NEPeTBOPEHHS Ta BEKTOPHU Y MIPOCTOPI 1
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTEMAaTH3AaIlisi HABYaIHbHOTO 1
Mmarepiaily, po3B’si3yBaHHsI 3aJla4, pe3epBHUIA yac
Pazowm: S
5 MHororpaHHUKI 1
Tina oGepTanHs 1
11 7 O06’emH Ta IO MOBEPXOHb T€OMETPUYHUX TiJ 1
[ToBTOpEHHS, y3aradbHEHHS Ta CUCTEMaTH3allisi HABYaJIbHOTO 1
Marepiany, po3B’sI3yBaHHS 3a7a4
Pazom: 4




AJITEBPA I TIOYATKU AHAJII3Y
10-i1 knac (70 rox, 2 roa Ha THXK/IEHB)

K- HaBuasbHi 10CSITHEHHS Y4HIB
CTh . .
3MicT HAaBYAJILHOTO MaTepiany
roau
H
6 Tema 1. ®YHKIIII, PIBHSTHHS 1 VYyens (yueHuus):
HEPIBHOCTI KOPHCTYETHCS PI3HUMHU CIIOCO0aMU 3aJIaHHS
UYucnosi ¢pyHkuii Ta ix BnactuBocTi. Ciocodu | ¢yHKii; GopMyJIr0€ 03HaAUYCHHS YHCIOBOT
3aaHHs yncaoBux QyHkiii. [lapai Ta (dbyHKI111, 3pocTardoi 1 craaHoi GyHKITIH, TapHOoi
HermapHi QyHKIil 1 HeTapHo1 PYHKIIH;
[ToOynoBa rpadikiB GpyHKIIIH 32 TOIOMOTOI0 | 3HAXOAUTH 00JacTh BU3HAYCHHS
TEOMETPUYHUX ITEPETBOPEHD BIIOMHUX (YHKIIIOHATBHUX ~ 3QJIEKHOCTEH,  3HAYCHHSA
rpadikiB QyHKITIH. GyHKIIN MpU 3aJaHUX 3HAYEHHSX apryMeHTy i
PiBHOCHITBHI IIEPETBOPEHHS piBHSHB. | 3HAUEHHS apryMEHTY, 3a SKHX (YHKIis HaOyBae
PiBHAHHS-HACIIIIKH. PiBHOCHIIBHI | JaHOTO 3HAYEHHS;
NIEPETBOPEHHS HEPIBHOCTEH, METOJ | BCTAHOBJIIOE 3a Tpadikom (QyHKIIT 11 OCHOBHI
IHTEpBaJIiB. BJIACTUBOCTI;
BUKOHYE€ i MOSICHIOE TTepeTBOPEHHS rpadiKiB
GbyHKIIH;
AOCTiIZKY€ QYHKIIIT, 3a/1aH1 aHATITHYHO,
BHKOPHUCTOBYE OJIepKaH1 pe3yabTaTH JIs
noOynoBu rpadikiB (HyHKIIIH;
3aCTOCOBYE BIACTUBOCTI (PYHKIIIH J10
PO3B’s3yBaHHs PiBHSHB 1 HEPIBHOCTEH;
MOSICHIOE 3MICT OHATh «PIBHOCHJIBHI
[IEPETBOPEHHSI PIBHSHD Ta HEPIBHOCTEM,
«PIBHSHHS-HACIIJKNY; BUKOPUCTOBYE iX IIPU
pO3B’sI3yBaHHI pIBHSIHb Ta HEPIBHOCTEH.
10 | Tema 2. CTENEHEBA ®YHKIIA VY4yenb (yueHUIs):
Kopinb n-ro crenens. Apudmernynuii (opmy.1r0€ 03HAYECHHS KOPEHS N-20 CTETICHS,
KOPiHb N-TO CTENEHs, HOro BIACTUBOCTI. apu(pMETHYHOTO KOPEHS H-20 CTEIeHs, CTETIEHS 3
[TepeTBOopenns kopeHiB. i1 HaJx KOPEHIMH. palioHaJIbHUM MTOKa3HUKOM, BJIACTHBOCTI
®ynkuis ¥ = V¥ Ta ii rpadik. KOPEHIB Ta CTEIEHs 3 PalliOHAIbLHUM
IppartionanbHi piBHSIHHSL. MMOKa3HUKOM;
004YHCIII0€, OLIHIOE TA MOPIBHIOE 3HAYCHHS
Crenenesa ¢yHKIs, 11 BJIaCTUBOCTI Ta BHpA3iB, K1 MICTSITh CTENEHI 3 palliOHAIbHUMU
rpadik. MOKa3HUKaMH, KOpeHi;
po3ni3Hae Ta 300paxye rpadiku CTETICHEBUX
(GyHKIIIH; MO/IeJII0€ peabHI MPOLECH 3
JIOTIOMOTOI0 CTETIEHEBUX (PYHKIIIi;
PO3B’s13y€ HECKJIA/IHI ippallioHaJIbHI PIBHSHHS.
16 | Tema 3. TPUTOHOMETPUYHI VYuens (yueHurs):

®YHKII

Panianne BumiproBanHs KyTiB. CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC KYTa.
TpuronomeTpuyHi GYHKIIIT YUCIOBOTO
aprymeHTy. OCHOBHI CIiBBITHOIIEHHS MIX
TPUTOHOMETPUYHUMU (YHKIISIMU OJTHOTO
aprymenty. @opmyiu 3BeIeHHS.
[TepionnunicTh GyHKIINA. BracTuBocTi Ta
rpadiku TPUTOHOMETPUYHUX (PYHKITIH.
Tpuronomerpuusi popmynu: Gopmynn

BUKOHYE€ NIepexiJl BiJ paJiaHHOI Mipu KyTa J10
IpaJycHOI 1 HaBMAKHU;

BCTAHOBJIIOC BIMOBIAHICTS MK JIMCHUMH
YHClIaMU 1 TOYKaMU Ha OAMHUYHOMY KOJIi;
(opMmy.110€ 03HAYECHHS CUHYCA, KOCUHYCA,
TaHTeHCa, KOTAHTEeHCa KyTa 1 YUCIOBOTO
apryMEHTY; BIIACTUBOCTI TPUTOHOMETPHYHHUX
(ynxuii;

po3mni3Hae i 0yaye rpadiku TPUrOHOMETPUIHUX
(ynuii;




Jo1aBaHHs; (HOPMYJIU IO ABIHHOTO KYyTa;
(dbopMyH IEpeTBOPEHHS CyMU 1 pi3HHUIIL
TPUTOHOMETPUYHUX (PYHKIIIH y JOOYTOK;
dbopMyIu IEpEeTBOPEHHS JOOYTKY
TPUTOHOMETPUYHHUX (PYHKIIIH y cymy.

i;TI0cTpY€E BIaCTUBOCTI TPUTOHOMETPHYHHIX
¢byHKLIH 32 7ONOMOT 010 rpadikiB;

004MCJII0€ 3HAUCHHS TPUTOHOMETPUYHUX
BHpa3iB; NepPeTBOPIOE HECKIATHI
TPUTOHOMETPHUYHI BUPA3H;

3aCTOCOBY€ TPUTOHOMETPUYHI (PYHKIIIT IO OMUCY
peabHUX MPOLECiB, 30KpeMa TapMOHIYHUX
KOJINBaHb.

8 Tema 4. TPUTOHOMETPUYHI VYyenb (yueHuIs):
PIBHAHHSA O0OIPYHTOBYE€ PO3B’SI3KM HAUIIPOCTIIINX
HaiinpocTinn TpuroHoMeTpuYHi piBHSHHS. TPUTOHOMETPUYHHX PIBHSHb;
OcHOBHI c1IOCOOH PO3B’AI3yBaHHS PO3B’S13y€ HECKJIA/IHI TPUTOHOMETPUYHI
TPUTOHOMETPUYHUX PIBHSHb. PIBHSHHS.
22 | Tema S. MOXIJIHA TA ii VYyens (yueHuus):
3ACTOCYBAHHA MOSICHIOE TEOMETPUYHUHN Ta PI3UYHHI 3MICT
3amadi, 0 TPUBOJIATE JIO MOHATTS TOXIAHOI. | TOX1IHOI; (hOPMYJIIOE TIpaBHiIa
['eomeTpuunmil Ta Qi3UYHMIA 3MICT MOXIAHOI. | HUdEpeHITIIOBaHHS, JOCTAaTHI YMOBH 3pOCTaHHS 1
Tabnuus noxigHuX. cnagaHss QyHKI1, yMOBH eKCTpeMyMy (QYHKIIIT,
[ToxigHa cymu, TOOYTKY 1 YaCTKU (YHKITIH. HAa3MBAE€ TOXITHI OCHOBHUX €JIEMEHTAPHUX
[ToximHa ckmaneHoi GpyHKiii. GbyHKITIH;
3acTocyBaHHS TOXIAHOI [0 JOCHIDKEHHS | 3HAXOAUTH MOXiTHI QYHKIIH, KOPUCTYIOUUCH
¢ynkuii  Ta TWOOymoBM iX  rpadikiB: | TaOIWIEIO MOXITHUX 1 MpaBUiIa MU
3pocTaHHs, crmaaaHHs (YHKII; eKCTpeMyMH | IudepeHIiOBaHHS,;
GyHKIIT; HaOUIRIe 1 HAWMEHINEe 3HAYCHHS | 3aCTOCOBYE MOXITHY IS 3HAXOKESHHS
byHKIIT Ha BiApi3Ky. PIBHAHHA AOTUYHOI 10 | MPOMIXKKIB MOHOTOHHOCTI i €KCTPEMYMIB
rpadika pyHKIii y 3aqaHii ToUI. GbyHKIIiT;
3HAXOAMTH HAWOIIbIIE 1 HAIMEHIIIE 3HAUEHHS
(GyHKLIT HA BIAPI3KY;
PO3B’sI3y€ HECKIJIaH1 PUKIIATHI 3a7a4l Ha
3HAXO0/DKCHHS HAMOUTBIINX 1 HAMMEHIIINX
3HAYEHb peaJbHUX BEIHYHH.
8 IMoBTOpEHHS, y3arajbHEeHHs Ta

CHCTeMaTH3allisi HABYAJIbHOI0 MaTepiaiy,
PO3B’siI3yBaHHA 3a/1a4




AJITEBPA TTIOYATKU AHAJII3Y 11 knac
(105 rox, 3 roa. HA THXKIICHD )

K-
CTh 3MicT HAaBYAJILHOI0 MaTepiary . .
HaBuaJjibHi 10CSITHEHHS YUYHIB
roJau
H
22 | Tema 6. IOKASHUKOBA TA VYyenb (yueHuIs):
JOTAPUOMIUYHA ®YHKIIT (popmy.TI0€ BITACTUBOCTI JIOTapUPMiB,
Creninp 3 AiiCHUM NMOKA3ZHUKOM. MOKA3HUKOBOI Ta JjorapumiuHoi GyHKIIIH;
BaacTruBocti Ta rpadik noka3HUKOBOI Oynye rpadiku NOKa3HUKOBHUX 1 JOTaprUPMIYHUX
dynkii. (YHKIIH; IJII0CTPYE BIaCTUBOCTI MOKa3HUKOBOL
Jlorapudmu Ta ix BJaCTHBOCTI. Ta JjorapudmMigHOi QYHKI[IH 32 JOTTOMOTO0
BaactuBocri Ta rpadik sorapudmiynoi rpadikis;
¢yHKuii. NepeTBOPIOE HECKIIA/IHI TTOKAa3HUKOBI Ta
IMoxa3HukoBi Ta Jorapudmivni piBHAHHA i | TorapudmiuHi BUpa3u; po3B’A3y€ HECKIIAIHI
HepiBHOCTI. NIOKAa3HUKOBI Ta JJorapuMidHi PiBHSIHHS 1
HEPIBHOCTI.
12 Tema 7. EJEMEHTH VYyens (yueHuns):
KOMBIHATOPUKH, TEOPII 004U CJII0€ BITHOCHY YaCTOTY MOJIT;
HMOBIPHOCTEMN I MATEMATHUYHOI | o6unciioe iiMOBipHicTb HOJi{, KOPUCTYIOUHC il
CTATUCTUKHA O3HAYEHHSM 1 KOMOIHATOPHUMHU CXEMaMU;
Bumnaakosa nopisi. BinnocHa gactoTa moii. MOSICHIOE 3MICT CEpe/IHIX MOKAa3HUKIB Ta
MMoBipHicTb HoAil. XapaKTEPUCTUK BHOIPKH;
Enementn xombinatopuku. KomGinaTopHi 3HAXOAUTH YHCIOBI XapaKTEPUCTUKH BUOIPKU
IpaBHJia CyMH Ta T0OYTKY. JaHUX.
BuOipkoBi XapakTepUCTUKH: po3Max BUOIPKH,
MO/a, MeJllaHa, cepeIHe 3HaYeHHs. ['padiune
nojaHHs iH(popmallii mpo BUOIPKY.
20 VY4yenb (yueHUIs):
(opmyJiroe o3HadeHHS TIEPBICHOT Ta 11 OCHOBHI
Tema 8. IHTET'PAJI TA IOT'O BIIACTHUBOCTI;
3ACTOCYBAHHA OIUCYE TOHATTS] BU3HAYEHOI'O 1HTEerpasa;
[TepsicHa Ta ii BnactuBocti. TaOnuist BU/IJISIE TIEPBICHY, 110 33/I0BOJIbHSE 3a]aH1
NEPBICHUX. [I0YaTKOBI YMOBHY;
Busnavenuii iHTerpan, ioro reoMeTpuyHHiA 004U CJII0€ IHTETPAJ, BUKOPUCTOBYIOUH (HOPMYITY
3micT. Dopmyna Herotona — JleliOHia. Hprorona — JleiiOHiia,
OO0uncneHHs Mol MIOCKuX Giryp. 3HAXOAUTh IUIOIII KPUBOMIHIHHUX Tpamnerii;
3aCTOCOBYE 1HTETpaJl 10 PO3B’A3yBaHHS
MIPUKIIAIHUX 3314
IMoBTOpeHHS, y3arajbHEeHHA Ta
51 | cucremaTu3auisi HABYAJbHOI0 MaTepiaiy,

PO3B’SI3yBaHHS 3a1a4




I'eomerpist. 10 kmac
(70 ron, 2 TOJT HA TUXKICHB)

K-
CTh . . . .
rom 3MicT HABYAJILHOTO MaTepiaay HaBuyanbHi 10csirHeHHS YUYHIB
H
4 Tema 1. BCTYII IO CTEPEOMETPII VYuensb (yueHus):
OCHOBHI ITOHATTA cTepeoMeTpii. AKCiOMHU HA3MBAa€ OCHOBHI IMOHATTS CTEPEOMETPII;
cTepeoMeTpii Ta HacHigKu 3 HUX. [IpOCTOpOBI | HABOAMTH MPHUKJIAIM IPOCTOPOBUX
reoMeTpuuHi Girypu. reOMEeTpUYHUX Qiryp;
Haiinpocrimi 3anavi Ha moOynoBy nepepiziB | (popMyJI10€ aKcioMu cTepeoMeTpii Ta HaCTiIKH 3
KyOa, IPSIMOKYTHOTI'0O Mapajelieninena, HUX;
mipamiiu. 3aCTOCOBYE AKCIOMH CTEPEOMETPIi 110
PO3B'sI3yBaHHS HECKJIQJHUX T€OMETPUYHUX 1
NPaKTUYHHX 337134,
PO3B'sI3y€ HECKJIA/IHI 3a/1a4i Ha TOOYI0BY
nepepiziB Kyda, MPSIMOKYTHOTO Tapajeleninena
Ta MipaMiju.
16 | Tema 2. HAPAJIEJIBHICTD NPSIMUX I | Yuens (ydeHurs):
IJIOLIHUH Y NPOCTOPI (hopMy.110€ O3HAUEHHS TapaieNbHuX 1
B3aemHe po3mimeHHs 1BOX IPSAMUX Y MUMOODKHUX MPSIMUX, TApAIETBHUX MPSAMOI 1
IPOCTOPI: IPSIMI, 1110 IEPETUHAOTHCS, IUIOIMHY, NapaieIbHUX IJIOUINH; BIACTUBOCTI
napaieabHi, MUMOODKHI TIPSIMI. Ta O3HAKH NApaJIETBHOCTI MPSIMHUX 1 TUIOIINH;
B3aemHe po3MmillieHHs IPSIMOT Ta IVIOIMHU Y | KJAcH(iKy€ B3aeMHE PO3MIIIEHHS NPSAMUX,
IPOCTOPI: MPsIMa 1 TUTOIIMHA, 1110 NPSMUX 1 TUTOIIWH, IJIOMIMH Y TIPOCTOPI;
NEePeTHUHAIOTHCS, MapajelbHi npsama i 3HAXOAMTb NapayiebHi IpsMI Ta IJIOMIMHU Ha
rwionirHa. O3HaKa napajieabHOCTI IPSIMOi Ta | pUCYHKaX 1 MOJIENSIX;
IUTOILMHH. BCTAHOBJIKOE B3a€MHE PO3MILIEHHS NPSIMUX 1
B3aemne po3milieHHs 1BOX IJIOLUIUH Y IUIOUINH Y MPOCTOP1, 30KpeMa MapaneabHICTh
IPOCTOPI: TUIOIIMHY, 110 EPETUHAIOTHCS, HOPSMUX, TPSAMOT 1 IUTOIIKMHY, TBOX TUIOLIHH;
napasuesnbHi miomuHu. O3Haka 300pazka€ MpocTopoBi PIirypu 1 BUKOHY€ Ha HUX
napanenbHOCTI TIOMKH. BracTuBocTi HECKJIa/IHI TOOYI0BY;
napajesbHUX TUIOIIKH. PO3B'sI3y€ HECKJIA/IHI 3a/1a4l Ha 3aCTOCYBaHHs
[TapanenbHe NpOEKTYBaHHS, HOTO BJIACTUBOCTEH Ta O3HAK MapajeabHOCTI NPAMUX 1
BJIACTUBOCTI. 300pakeHHs Piryp y IUIOUINH;
CTepeoMeTpii. 32CTOCOBY€ BiIHOIIEHHS MapajeIbHOCTI MK
NPSIMUAMH 1 TUIOMIMHAMHE Y TIPOCTOPI IO OTIHCY
BITHOIIIEHDL MK 00'€KTaMH HaBKOJHIIIHHOIO
CBITY.
20 | Tema 3. IEPONEHAUKYJISAIPHICTD Y4eHb (yueHuIs):

NPAMUX I IIVIOLHUH Y ITPOCTOPI
[leprieHAUKYISAPHICTD TPSIMHUX Y IPOCTOPI.
[eprieHIUKYISAPHICTH TPSMO] Ta TLIONIHHH.
O3Haka nepreHIMKyIIPHOCTI IPIMO]T Ta
romuHY. [leprienankymsp i moxunia.
Teopema npo Tpu NEPIEHAUKYIISPH.
[lepniengukynspHicTh TIomKH. O3HaKa
NEepIEeHINKYIIPHOCTI IJIOMIMH. 3aIeXHICTh
MDXK TTapaJICTTbHICTIO Ta MEPIICHIUKYIISPHICTIO
OpSAMUX 1 TUTOIIMH.

Kyt y mpocTopi: Mi>k IpSIMUMH, MI3K
IPSMOIO 1 IJIOMIMHO0, MIXK IJIOIIMHAMH.
Bizgcrani y mpocTopi: BiJl TOUYKH J0 TUIONIN

(opMy110€ O3HAYCHHS IEPIICHIUKYIISIPHAX
MPSIMUX y TIPOCTOPI, TPSIMOi, MePIEeHANKYIIPHOT
JI0 TIONTUHY, TIEPIICHINKYIISIPHUX TLIONINH;
BJIACTHBOCTI Ta O3HAKH MEPIEHAUKYIIPHUX
MPSIMUX 1 TUTOIITUH;

0OIPYHTOBYE€ B3a€MO3B’ 30K MapaselbHOCTI i
NEePIEeHIUKYISIPHOCTI MPSMUX 1 IUIOUIUH Y
IPOCTOPI;

BCTAHOBJIIOE B3a€EMHE PO3MIILIEHHS MPSIMUX 1
IUIOIIMH Y IPOCTOPI;

3aCTOCOBY€ BUBYCHI BIIACTUBOCTI Ta O3HAKHU 10
pO3B’sA3yBaHHs 3a]1ay;

004YMCJII0E BIJICTAHI 1 KyTH Y IPOCTOPI;




HU, BiJl TPsIMO] 10 TTapasieIbHOT 1 TUTONTHHH,
MiX MapajieTbHUMU TUIOIIMHAMU, MiXK
MHUMOOKHUMH TTPSIMUMU.

[Tnoma opToroHaNbHOI POEKIIil
MHOTOKYTHHKA.

3aCTOCOBYE BITHOIICHHS MK MPSIMUMHU 1
IUIOIIMHAMH Y TIPOCTOPI, BiZICTaH1 1 KyTH Y
MIPOCTOPi 10 OMHUCY 00’ €KTIB HABKOJIUIITHHOT'O
CBITY.

16 | Tema 4. KOOPIUHATMU, Y4enb (yueHuIs):

TFEOMETPUYHI IEPETBOPEHHS TA | KOpUCTY€TBhCSI aHAIOTIEI0 MK BEKTOPaMH Ha

BEKTOPH Y TIPOCTOPI TUTONIMHI Ta y POCTOPI;

[TpsiMokyTHA crcTeMa KOOpAMHAT Y MPOCTOpi. | OYAY€ TOUKHU 1 BEKTOPU y MIPOCTOPOBIH

Bincranp mix Touka mu. Koopaunatu NPSIMOKYTHIN CHCTEMI KOOPAMHAT 3a 1X

CepeIMHM Bipi3Ka. KOOPJIMHATAMH;

[TepeTBOpeHHS y IPOCTOPI BHKOHYE i1 HaJ BEKTOpaMHU:

BexTopu y npocTopi. PiBHICTE BEKTOpIB. 3HAXOJAUTh CyMY, Pi3HHUIIIO BEKTOPiB, JOOYTOK

Komnineapnicts BektopiB. KommanapHicTb BEKTOpa Ha YHCIIO, CKAJIIPHUN 100yTOK

BekTopiB. Omnepaliii HaJl BEKTOpaMU: BEKTOPIB,

JI0JJTaBaHHS, BEKTOPIB, MHOJKEHHS BEKTOpa HA | O0YHMCJIKOE KYT MiXK BEKTOPaMHU;

YHCI0, CKATSIPHUM 10OYTOK BeKTOpiB. KyT HABOJAUTH MPUKJIAIM IEPETBOPEHB Y IPOCTOPI;

MK BEKTOpaMH. 3anucye GopMyIH BiICTaHI MiX TOUYKAMH,
KOOpJMHAT CEepe/IMHU BiJpi3Ka, CKATSIPHOTO
N00YyTKY, KyTa Mi’K BEKTOpaMHU;
3aCTOCOBY€ KOOPJAMHATHU 1 BEKTOPU 10
MO/JICITFOBAHHS Ta O0YHMCIICHHS T€OMETPHYHUX 1
(hI3UYHUX BEIIMYHH.

14 IloBTOpPEHHS, y3arajlbHEHHs Ta

CHCTEMAaTH3aLisl HABYAJIbHOI'0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




I'eomerpis. 11 kimac (70 rox, 2 roa Ha THXKIEHB)

K-
CTh . . . .
ron 3MicT HAaBYAIBHOTO MaTepiary HaBuajbHi 1o0cATHEHHS YYHIiB
H
16 | Tema 5. MHOT'OI'PAHHUKHA Y4eHb (yueHUIs):
Po3mi3HA€ OCHOBHI BUJI MHOTOTPAHHUKIB Ta 1X
JIBorpansi kytu. JIiHIHHUN KyT JTBOTPAHHOTO | €JIEMEHTH; (POPMYJIIO€ O3HAUYCHHS JTBOTPAHHOTO
KyTa. KyTa, JIIHIHHOTO KyTa JIBOIPAaHHOT'O KyTa,
MHororpaHHuk Ta iforo enementa. Omykii MHOTOTPaHHHKIB, BKa3aHUX y 3MICTi IPOrpamu;
MHororpaHauku. [Tpusma. [Ipsama i 0OIPYHTOBY€ BIIACTHBOCTI MHOTOTPaHHHUKIB,
npaBuibHa npusMu. [lapanenenines. (dbopmynH U 00UMCICHHS TUIOII O1YHOT Ta
[Tipamina. [IpaBunspHa nipamiga. [lepepizu MOBHOT OBEPXOHB ITPU3MHU, TIipaMiIu;
MHOTOT'PaHHHKIB. 004U CJIH0E OCHOBHI €JIEMEHTH MHOTOTPAHHUKIB;
[Tnomii 6iyHOi Ta TOBHOI TOBEPXOHB MPU3MHU, | 32CTOCOBYE BUBUYEHI (DOPMYIH 1 BIACTHUBOCTI 10
nipamign. [IpaBuibHI MHOTOTpaHHHKH. pO3B’sI3yBaHHS 3ajau.
14 | Tema 6. TIJIA OBEPTAHHSA VYyenb (yueHuIs):
Tina i moBepxHi oO6epTaHHs. po3mni3Hae BuaM Ti o0epTaHHs, iXHI eJIeMEHTH;
uninap, koHyc, ix enementu. [lepepizu 004YMCJII0€ OCHOBHI €JIGMEHTH T1JI 00€pTaHHS,
[WTIHJIPA 1 KOHYCA: OChOBI MIepepi3u IWIIHIPa | 00IPYHTOBYE BIACTUBOCTI TiJ1 0OEpPTAaHHS,
1 KOHYyCa; Iepepi3u MUIiHApa i KOHyca 3aCTOCOBYE X JI0 pO3B’sI3yBaHHs 3a71ay;
IUIOUIMHAMM, apajieJIbHUMUA OCHOBI. Po3Mi3HA€ MHOTOTPAaHHHKH 1 TiJIa 00epTaHHA y iX
Kymns i chepa. [lepepi3 Kyl MIIOMHUHOIO. KOMOIHAIIISIX;
[Tnomuua, notuvHa 10 chepw. PO3B’s13y€ HECKIIA/IHI 3a1a4i Ha KOMOIHAIiI0
KomOiHaIrii reoMeTpuyHmuX TiJI. IPOCTOPOBUX Diryp.
14 | Tema 7. OB’€EMMU TA IIJIOLII Vuenp (yuennis):
MOBEPXOHb TEOMETPUYHUX TL v ' .
, : , 3anucye GopMysH i 00UUCTIeHHS 00’ €eMiB
[TonstTTst mpo 06’em Tina. O0’eMu IPU3MH, ) . .
. .. naparenerninesa, Ipu3Mu, mipaMiau, HIUIiHApa,
napaneserninesa, nipaMmiiam. . . ],
\ . : KOHYca, KyJIi, TUTOII O19HOi Ta MOBHOI TOBEPXOHb
O06’eMu Ti1 00€pTaHHS: LMIIIHAPA, KOHYCA, g )
v LWIIHApA, KOHYca, IUIoIi chepu;
ym- o . po3B’si3y€ 3ajaul Ha OOYMCIEHHS OO0 €MIB 1
[Tnomi 6i9HOT Ta MOBHOI TOBEPXOHB .
: IUIOIL TTIOBEPXOHb F€OMETPUUHUX TiJI,
ITiHApa, Konyca. [Tnoma chepu.
IMoBTOpeHHS, y3arajbHEeHHs Ta
26 | cucTeMaTH3aliss HABYAJBHOTO MaTepiaJy,

PO3B’sI3yBaHHA 3a/1a4




3MicT HaBuasibHOTO MaTepiany Ha 2016/2017 HaByanbHUIA pik

AJITEBPA TTIOYATKUN AHAJI3Y 11 knac (105 roa, 3 roz. Ha TUXK/JEHB)

K-
CTh 3MicT HAaBYAJILHOI0 MaTepiary . .
HaB4yaJibHi 10CATHEHHS YYHIB
roau
H
22 | Tema 5. ITIOXIIHA TA ii VYyenb (yueHuIs):
3ACTOCYBAHHA MOSICHIOE TCOMETPUYHUHN Ta (HI3UUHHIHA 3MICT
3ajaul, IO NPUBOJATH 10 MOHATTA MOXIAHOI. | MOX11HOI; GopMyJII0€ IpaBUIa
['eomerpuunmii Ta Qi3UUHU 3MICT MOXiAHOI. | AUdepeHLitoBaHHs, T0CTaTHI YMOBHU 3POCTaHHS 1
Tabnuis moxiTHUX. cnafgaHHs QyHKIN1, YMOBH €KCTpeMyMy ¢ YHKIIIT;
[ToxingHa cymu, TOOYTKY 1 YacTKU (YHKIIIM. HA3UBAE MOX1HI OCHOBHHUX €JIEMEHTAPHUX
[ToximHa cknaneHoi GpyHKIii. GbyHKIIH;
3acTocyBaHHA TOXiIHOI JO JOCTIKCHHS | 3HAXOAMTb TOXiTHI PYHKIIH, KOPHCTYIOUUCH
byHkmiii  ta moOymoBu  ix  rpadikiB: | TaOIMIEIO MOXIAHUX 1 MpaBUiIa MU
3pOCTaHHs, crajaHHs (YHKIIT; eKCTpeMyMH | JuQepeHIIFOBaHHS;
byHKIil; HaWOUIbIIEe 1 HallMEeHIe 3HAYEHHS | 32CTOCOBYE MOXIIHY JUIS 3HAXOKEHHS
¢ynkuii Ha Bigpi3Ky. PiBHSHHS DOTHYHOI MO | MPOMIKKIB MOHOTOHHOCTI i €KCTPEMYyMiB
rpadika ¢yHKIIT y 3a7aHii TOYIL. GbyHKIT;
3HAXOAUTH HAOIbIIE 1 HAIMEHIIIe 3HAYCHHS
GbyHKIIT HA BIAPI3KY;
PO3B’AI3y€ HECKIIAHI IPUKIIATHI 331241 Ha
3HAXO/HKEHHA HANOUIBIINX 1 HAMEH X
3HA4YCHb PEATHbHHUX BEIUYMH.
22 | Tema 6. IOKAZHUKOBA TA VY4enb (yueHUIs):
JOTAPUOMIUYHA ®YHKIIT (opmyJiro€e BIacTUBOCTI JiorapuMmiB,
Creninb 3 1iliCHIM OKA3HUKOM. MOKAa3HUKOBOT Ta JIorapu(MidHO1T GYHKIIIH;
BaactuBocti Ta rpadik noka3HuKoBOI Oyaye rpadiky MOKa3HUKOBUX 1 JIOrapupMIYHUX
¢yHKwii. (GyHKILIH; IIOCTPYE BIaCTUBOCTI MOKAa3HUKOBOL
Jlorapu¢gmu Ta ix BI1acTUBOCTI. Ta jorapupmMivyHO1 GYHKIIIH 32 TOTTOMOTOI0
BaacruBocti Ta rpadik Jsorapugmivynoi rpadikis;
¢pyHKuii. NepeTBOPIOE HECKIIA/IHI TOKA3HUKOBI Ta
IMoka3uukoBi Ta orapudmivHi piBHsIHHS i | Torapu@MmiuHi BUpa3u; po3B’si3y€ HECKIaIH1
HepiBHOCTI. MMOKa3HUKOBI Ta JIorapu(MIyH1 pIBHSIHHS 1
HEPIBHOCTI.
12 Tema 7. EJEMEHTH VYuens (yueHurs):
KOMBIHATOPUKH, TEOPII 004U CJII0€ BITHOCHY YaCTOTY IMOJIIi;
HMOBIPHOCTEMN I MATEMATHUYHOI | o6unciioe iiMOBipHiCTb MOJi{, KOPUCTYIOUHC il
CTATUCTUKH O3HAYEHHSM 1 KOMOIHATOPHUMU CXEMaMHu;
Bumnagkosa noxis. BimHocHa yactoTa moii. MOSICHIOE 3MICT CEpEeTHIX TTOKa3HUKIB Ta
VMoBipHicTh moii. XapaKTepUCTHK BUOIPKH;
Enementu xomGinatopuku. KomGinaTopHi 3HAXOAUTH YHUCIOBI XapaKTEPUCTUKU BUOIPKU
IpaBHJia CyMHU Ta T0OYTKY. JaHUX.
BubipkoBi XapakTepUCTUKU: pO3Max BUOIPKH,
MOa, MeJllaHa, cepeHe 3HaYeHHs. ['padiune
noJaHHs iHpopMarlii mpo BUOIPKY.
20 | Tema 8. IHTET'PAJI TA HOT'O YueHp (Y4eHHUIs):

3ACTOCYBAHHA

[TepBicHa Ta ii B1actuBocti. Tabmuist
MIePBICHHUX.

Busnauyenuii inTerpai, Horo reoMeTpuyHHUMA

(opmyJiroe o3HaYCHHS TIEPBICHOT Ta 11 OCHOBHI
BJIACTUBOCTI,

OMHUCYE MMOHATTS BU3HAYCHOTO 1HTETpaIa;
BU/IISIE TIEPBICHY, 10 3a/I0BOJIBHSIE 3aJ1aH1




3micT. opmyna HeroTona — JleliOHia.
OO6uucneHHs Mol MIOCKuX (iryp.

MOYaTKOBI YMOBH;

004U CJII0€E IHTETPAJ, BUKOPUCTOBYIOUH (HOPMYITY
Hrrorona — Jleibnina;

3HAXOMTH TUIOII KPUBOIIHINHUX Tpariemii;
3aCTOCOBYE IHTErpall 10 PO3B’I3yBaHHS
MIPUKJIAIHUX 3a/1a4

29

IloBTOpEHHS, y3arajbHeHHs Ta
CHCTEeMATH3alisl HABYAJIBLHOI'0 MaTepiaJy,
PO3B’sI3yBaHHS 3a1a4




I'eometpis. 11 kmac (70 ron, 2 Tog Ha TUXKICHB)

K-
CTh . . . .
ro 3MiCT HaBYAJILHOTO MaTepiairy HaB4yaJibHi 10CATHEHHS YYHIB
H
16 | Tema 4. KOOPJIUHATM, Yyenb (yueHUIs):
TFEOMETPUYHI ITIEPETBOPEHHSA TA KOPHCTYETHCS aHAJIOTIE0 MK BEKTOPaMH Ha
BEKTOPHU Y TIPOCTOPI IUTONIMHI Ta y IPOCTOPI;
[TpsMoKyTHA cucTeMa KOOPAUHAT Y MPOCTOPi. | OYAY€ TOUKHU 1 BEKTOPU y IPOCTOPOBii
Bincranp mixk Touka mu. Koopauaatu NPSMOKYTHIN CUCTEMI KOOPJIMHAT 3a 1X
CepeIUHU BiApi3Ka. KOOpAMHATaMHU;
[TepeTBOpeHHs y IPOCTOPI. BHKOHYE JIi1 HaJl BEKTOpaMHu:
Bekropu y npoctopi. PiBHICTh BEKTODIB. 3HAXOAUTH CyMY, PI3HHIIIO BEKTOPIB, JOOYTOK
Komnineapnicts BekTopiB. KomruranapHicTh BEKTOpPA Ha YHCIIO0, CKAJSIPHUM TOOYTOK
BekTopiB. Omnepaiii Ha/Jl BEKTOpaMH: BEKTOPIB,
JI0JJaBaHHs, BEKTOP1B, MHOKEHHSI BEKTOpa Ha 004HCIII0€ KYT MIXK BEKTOpaMU;
YHCII0, CKAIIPHUN T0OYTOK BekTOpiB. KyT HABOAMTH MPUKJIAJN TIEPETBOPEHD Y MPOCTODI;
MI)K BEKTOpPaMHU. 3anmcye GopMyNH BiICTaH1 MiXK TOUKaMH,
KOOPAWHAT CEPEMHHU BiJpi3Ka, CKaISIPHOTO
N00YyTKY, KyTa Mi>K BEKTOPaMH;
3aCTOCOBY€ KOOPIMHATH 1 BEKTOPHU 10
MO/ICJIFOBaHHS Ta 00YMCICHHS T€OMETPUYHHX 1
(GI3MYHHUX BEJTUYHH.
16 | Tema 5. MHOT'O'PAHHUKHA Yyenb (yueHuIs):
JBorpanni kytu. JIiHIHHN] KyT ABOrPAaHHOTO | PO3Mi3HAE€ OCHOBHI BUIY MHOTOTPAHHUKIB Ta iX
KyTa. €JIEMEHTH; (POPMYJII0€ O3HAYCHHSI IBOTPAHHOTO
MHororpaHHuK Ta oro eneMeHTH. OmyKii KyTa, JIIHIHHOTO KyTa JABOTPAHHOTO KYyTa,
MHororpaHHuku. [Tpusma. Ipsma i MHOT'OI'paHHMKIB, BKa3aHUX Yy 3MICTi IpOrpamu;
npaBwibHa npusmu. [lapaneneninen. OOIPYHTOBY€ BJIACTUBOCTI MHOTOI'PaHHUKIB,
[Tipamiga. [lpaBuibHa nipamiga. Iepepizu (dbopMynH Ui 00UMCIIEHHS IO O1YHOI Ta
MHOTOTPaHHHKIB. MIOBHOI MOBEPXOHb NMPU3MH, HIpaMIJIU;
[Tnomi 6i4HOT Ta MOBHOI HOBEPXOHb MIPU3MHU, | O0YHMCJIKOE OCHOBHI €J1€MEHTH MHOTOTPAHHUKIB;
nipaminy. [IpaBusibHI MHOTOTpaHHUKH. 3aCTOCOBY€ BUBUYEHI (JOPMYJIIH 1 BIIACTUBOCTI JI0
PO3B’s3yBaHHsI 3a]1au.
14 | Tema 6. TIJIA OBEPTAHHSA VYuens (yueHuns):
Tina i moBepxHi oO6epTaHHs. Po3MNi3HAa€ BUAM TLT 00epTaHHs, iXHI €JIeMEHTH;
[Huniuap, koHyc, ix enementu. [lepepizu 004K CJII0€ OCHOBHI €JIGMEHTH T1JI 00€pTaHHS,
IWIIHAPA 1 KOHYCa: OChOBI Mepepi3u HUIIiHApa | 00IPYHTOBYE BIACTUBOCTI Tij1 00epTaHHS,
1 KOHycCa; Iepepi3u MUIiHApa 1 KOHyca 3aCTOCOBYE X J0 pO3B’sI3yBaHHA 33/1a4;
IUIOIMHAMM, TTapaJIeIbHUMHU OCHOBI. PO3Mi3HA€ MHOTOIPAaHHMKH 1 TiJ1a 00epTaHHA y iX
Kymns 1 chepa. Tlepepis Ky MIOMAHO. KOMOIHAIIsX;
[Tnomuua, noTu4Ha 10 chepH. PO3B’s13y€ HECKIIA/IHI 3a/1a4ui Ha KOMOIHAIiI0
KomOinarrii reoMeTpuaHmX TiJI. MIPOCTOPOBUX QITyp.
14 | Tema 7. OB’€EMHU TA IJIOLII VeaeHb (yueHuI):
MNOBEPXOHb TEOMETPUYHUX TIJI ’ ,
, . , 3anucye Gopmynu st 00UMCIeHHS 00’ eMiB
[TousaTTs mpo 06’em Tina. O’ eMu npu3MH, . L .
Hapaeneninesa, mpami. MapayieNienine;a, PH3MH, MipamizH, TuliHapa,
\ . ) . KOHYca, KyJi, TUIOI O1YHOi Ta MOBHOI TOBEPXOHb
O06’emu Ti1 00epTaHHS: HUIIIHIPA, KOHYCA, y . ]
Ky, upmnj;lpa, KOHYca, TIoNI chepu; o
D . Po3B’si3y€ 3ajaui Ha oOYMCIEHHA 00 eMiB 1
[Tnomi 6i9yHOT Ta MOBHOI TOBEPXOHB .
. IUIOI IOBEPXOHb F€OMETPUYHUX TLII;
nuIiHapa, Konyca. [lnoma chepu.
10 IloBTOpEHHS, y3arajbHEeHHA Ta

CHCTEMAaTH3allisi HABYAJbLHOI0 MaTepiaJy,




\ PO3B’sI3yBaHHS 3a1a4




