HABYAJBHA ITPOTPAMA 3 MATEMATHUKU
qutst yaHiB 10-11 kiaciB 3aratbHOOCBITHIX HaBYAJIBHUX 3aKJIa/IiB
AkaneMiuHHI piBeHb

I[TOACHIOBAJIBHA 3AIIMCKA

[IporpaMa mpu3HaYeHa JaJisi OpraHi3aiil HaBUaHHS MAaTEMAaTUKH HA aKaJeMIYHOMY DiBHI, SKOMY
BI/IMOBIIAIOTh  010JIOTO-XIMIUHUN, Oi070T0-Pi3uuHUN, OI0TEXHOJOTIYHUN, XIMIKO-TEXHOJIOTIYHUH,
¢bi3uKO-XiMIYHMH, arpoxiMiuHuMi mpoQial MPUPOIHUYO-MATEMATHUYHOTO HAmpsMy MpodiIbHOTO
HaBYaHHS, a TAKOXK TEXHOJIOTTYHHH npod k. s nux npodiniB MaTeMaTrka € 6a30BUM (000B’ I3KOBUM
JUIE BUBYEHHS) NpPEAMETOM, ONM3bKUM 10 MPOQUIbHUX HAaBYANBHUX IUCHUUIUIIH — Ximii, (i3ukwy,
010710T11, TEXHOJIOTIH.

Mema HaByaHHA MaTEeMaTHKM Ha aKaJEeMIYHOMY piBHI 1moisirae y 3a0e3nedeHHi
3araJbHOOCBITHBOT MIJTOTOBKH 3 MaTeMaTUKH, HEOOX1HOT IJIs1 YCHIITHOT camopeai3allii 0COOMCTOCTI y
JUHAMIYHOMY COIlIaIbHOMY CEepeIOBHINI, ii coliani3amii i JOCTaTHBOI JUIsi BUBYCHHS TPODUILHUX
MPEAMETIB, I YCHIITHOT MaiOyTHROI TpodeciitHOT MiTIbHOCTI B THX cdepax, 1e MaTeMaTHKa BiIIrpae
poiib amapaty, crenudiqyHOro 3aco0y s BUBUYSHHS M aHAi3y 3aKOHOMIPHOCTEH, pealbHUX SIBHII 1
MIPOIIECIB.

JlocsTHEHHS 3a3HAYCHOT METH 3a0€31eUyEThCSI BAKOHAHHSM TAKUX 3A60AHb:

. (dbopMyBaHHS B YYHIB HAYKOBOTO CBITOTJISIAY, YSIBJIICHB PO 171l Ta METOAM MaTEMaTHKH,
il poJib y Mi3HAHHI IHCHOCTI, YCBIIOMJICHHSI MATEMaTHYHUX 3HAHB K HEBIJl' €EMHOT CKJIaI0BOI 3araJibHOT
KYJIbTYPH JIOJUHU, HEOOXiTHOI YMOBHM TOBHOI[IHHOTO JKUTTS B CYy4aCHOMY CYCIIJIbCTBI; CTIMKOL
MOTHBAIII] 10 HABYaHHS;

. OBOJIOJIIHHSL YYHSMHA MOBOIK MAaTE€MAaTUKH CHCTEMOI MAaTeMaTHYHUX 3HaHb, HABUYOK i
BMiHb, TIOTPIOHUX Y TOBCSKICHHOMY XHTTiI Ta MailOyTHi mpodeciiiHiil AisTbHOCTI, AOCTATHIX I
YCIIIIHOTO OBOJIOAIHHS 1HIIMMHU OCBITHIMH TaJly3sIMU 3HAHB 1 3a0€3MeYeHHSI HETIEPEPBHOCTI OCBITH;

. IHTENIEKTyaIbHUH PO3BUTOK OCOOWCTOCTI, TEpeayciM PpO3BUTOK B YYHIB JIOT1YHOTO
MUCJIEHHSI 1 TPOCTOPOBOi YSBM, anropuTMiuHoi, iHopMmarmiiiHoi Ta rpadiuyHOi KyIbTypH, MaMm’sTi,
yBaru, iHTYyiwii;

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

3MICTOBE HANOBHEHHsS MpOrpaMHM pealidye KOMIETEHTHICHMH WiAX1A 10 HaBYaHHS,
COpsMOBaHUN Ha (OPMYBaHHS CHCTEMM BIAMOBIIHUX 3HaHb, HAaBHYOK, JOCBily, 3Ii0HOCTEH 1
CTaBJICHHS, SIKa J]a€ 3MOTY OOTPYHTOBAHO CYAWTH IPO 3aCTOCYBAaHHS MAaTEMATUKH B PEalbHOMY KHTTI,
BH3Ha4Ya€ TOTOBHICTh BUITYCKHHMKA LIKOJM J0 YCIHIIIHOI AiSIIBHOCTI B pi3HUX chepax. [lepenbavaeTnes,
10 BUITYCKHUK 3arajJbHOOCBITHROTO HABYAJIHHOTO 3aKIaTy:

. po3Mmi3Hae MpoOJieMH JOBKULIA, sIKI MOKHA PO3B’SA3aTH MaTeMaTUYHUMH METOAaMH,
bopMyItoe iX MaTeMAaTUYHOIO MOBOIO, JOCHIIKYE Ta PO3B’A3ye IIi IpoOJieMH, BUKOPHUCTOBYIOUU
MaTeMaTH4H1 3HaHHS Ta METO/H, IHTEpIPETye OTPUMaHI pe3yabTaTH 3 YpaxyBaHHSIM KOHKPETHHX YMOB
1 IIel JOCHIIKEHHS, 3aCTOCOBYE MaTeMaTW4HI MOJENl IpH BHUBUEHHI NPOQIIBHUX MPEIMETIB
(inpopmaTuku, Gi3ukH, Ximii, 610J10T11, TEXHOIOT1H);

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

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

. BUKOHYE MaTeMaTH4HI PO3paxyHKH (Iii 3 4MciIamM, MOJAHUMU B PI3HUX (opmax, 1ii 3
BIJICOTKaMH, HaOMMXKeH1 OOYHUCIIEHHS TOLIO), palllOHAaJbHO TIOEAHYIOYM YCHI, IHCHMOBI,
IHCTpYMEHTaJIbH1 0OYUCIICHHS;

. BUKOHYE TOTOXHI TEPETBOPEHHS aireOpaidyHUX, MOKA3HUKOBUX, JOrapupMIYHUX,
TPUTOHOMETPUYHHUX BUPA3iB;
. aHamizye rpadikd GYHKIIOHATBHUX 3aJEKHOCTEH, JOCHIIKY€E iXHI BIACTHUBOCTI;

BUKOPHUCTOBYE BIJIACTMBOCTI €JIEMEHTApHUX (QYHKIIH MpH aHaji3i Ta ONUCYBaHHI peaJlbHUX SBUII,



MIPOIIECIB, 3aJICKHOCTEH;

. BOJIOJII€E METOJaMH MaTeMaTHYHOTO aHaji3y B 0OO0Cs3i, IO J03BOJISE JOCIIIKYBAaTH
BJIACTUBOCTI €JIeMEeHTapHUX (YHKIH, OyayBaTu ix rpadiku 1 po3B’s3yBaTH HECKIAIAHI TPUKIAIHI
3aadi;

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

* 300paxkye reoMeTpuuHi (pirypu, BCTaHOBIIOE 1 OOIPYHTOBYE iXHI BIIACTUBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (iryp MpHu po3B’s3yBaHHI 3a7a4; BUMIPIOE TEOMETPUYHI BEITUYMHH, K1 XapaKTEPHU3YIOTh
PO3MIILIIEHHS T€OMETpUYHUX Giryp (BiICTaHi, KyTH), 3HAXOAMTH KUIBKICHI XapaKTEPUCTHKH (iryp
(rutomi, 00’ emu).

CrpykTypa HaBuajbHOI nmporpamu. [Iporpamy nomano y ¢opmi Tabmauii, 10 MICTUTH JBI
KOJIOHKH: 3MICT HABUAJIIHOTO MaTepiaiy i HaBYaJbHI JOCSATHEHHS Y4HIB. Y 3MiCTi BKa3aHO HaBYAIbHUN
MaTepiaj, SKUH Mijsarae BUBYCHHIO Y BIAMOBIIHOMY Kjaci. Bumoru 1o HaBuaibHUX JAOCATHEHb YYHIB
OpIEHTYIOTh Ha Pe3yJIbTaTH HaBUAHHS, SIKi € 00’ €KTOM KOHTPOJIIIO i OLIHFOBaHHS.

3MICT HaBUaHHSI MaTEeMAaTHKU CTPYKTYPOBAHO 3a TEMaMH JIBOX HaBUAJIbHHUX KypciB «Anredpa i
MOYaTKH aHamizy» Ta «l'eoMeTpis» i3 3a3HAYCHHSIM IOCTIJIOBHOCTI TeM Ta KIIBKOCTI TOJWUH Ha iX
BUBYCHHS. Takwil po3mojiji 3MICTy 1 HaBYAJIBHOTO 4Yacy € OpIEHTOBHHM. YYHTEIsAM 1 aBTOpam
MiAPYYHHUKIB HANAETHCA MPAaBO KOPUTYBATH MOCTINOBHICTH BHBYCHHS TEM Ta 3MIHIOBATH PO3MOILIT
TOJUH Ha BUBYCHHS TeM 3aJIEKHO BiJ] MPUHHATOI METOAMYHOT KOHIEMNIIT Ta KOHKPETHUX HABYAIbHUX
CHUTYAITi}.

V 36’a3ky i3 nepemecennsim mem «lloxiona ma ii 3acmocyeanusy ma «Koopounamu,
2eomempudti nepemeopenis ma eekmopu y npocmopiy oo 10 xnacy na 2016/2017 nasuanvuuii pix
VKIAOeHO OKpemy madauyio i3 3Micmom HaguyanbHo2o mamepiany o 11.

3a siocymuicmio mooiciugocmi  3abe3neuumu  YYHi@ HABUALLHUMU Mamepianamu 3 mem
«lloxiona ma ii 3acmocysannsay ma «Koopounamu, ceomempuuni nepemeopeHHs ma 6eKmMopu y
npocmopiy, yi memu modxcymv euguamucsi 6 11 kraci (8ionogiono 0o mabauys oas 2016/2017
HABYAIbLHO20 POKY, 8UBLIbHeHT 200unu 6 10 Knaci po3nooiiaomscs Ha po3cyo uumerns).

[Iporpamoro mepexbadeHO pe3epB HABYAIBHOTO Yacy, a TaKOXX TOAMHU Uil TOBTOPEHHS,
y3arajgpHeHHS W cucTemarusailii BuBueHOro marepiany. Croci® BHKOPUCTaHHS PE3EPBHOIO 4Yacy
BUYHTEIh MOKE O0paTH CaMOCTIHHO: JJIsi TIOBTOPEHHS HA IMOYaTKy HABYAJIBHOTO POKY MaTepiaiy, KUl
BUBYABCS y IMOINEPEHIX Kiacax, IK J0JaTKOBI FOAMHM Ha BUBYEHHS OKPEMHUX TeM, SIKIIIO BOHU Ba)KKO
3aCBOIOIOTHCS YUHSIMM, JUIsl IPOBEJIEHHS IHTETPOBAHUX 3 PO IILHUMHU NIPEIMETaMHU YPOKIB TOILIO.

Oco0mBoCTi opranizanii HaBYaHHS.

[Tporpama akaneMiyHOTO PiBHS 3aJ]a€ JIEUIO MUPIIHKA 3MICT 1 BUIII BUMOTH J0 HOTO 3aCBOEHHS
MOPIBHSHO 3 pIBHEM CTaHJapTy. BHUBUEHHS MaTeMaTWKM Ha akaJeMiYHOMY piBHI IependadaeThes
nepenyciM y TUX BUMAJKaX, KOJM BOHA TICHO MOB’s3aHa 3 NMpoQIIbHUMHU IIpeaIMeTamMu 1 3a0e3neuye ix
e(peKTHUBHE 3aCBOEHHS. .

VY mnpomnoHoBaHIW mporpami, 3 METOI 3a0€3MeYUTH JUIsl YYHIB MOXJIMBICTH 3MIHH PIBHS
HaBYaHHS MaTeMaTHKH, Y KO)KHOMY KJIaci B OCHOBHOMY 30€peKE€HO Ha3BM 1 MOCIIJOBHICTh BUBYEHHS
TeM, repedauyeHruX TPOrpaMor0 PiBHS CTaHAAPTY.

[Ipn HaBuYaHHI MaTeMaTHKH Ha aKaJeMiYHOMY piBHI OCHOBHA yBara MPHUILUISETHCS HE JUIIE
3aCBOEHHIO MaTeMaTHYHUX 3HaHb, @ ¥ BHPOOJICHHIO BMiHb 3aCTOCOBYBAaTH iX JO pO3B’sI3yBaHHS
NPAaKTUYHUX 1 TPUKIAJHUX 337134, OBOJIOAIHHIO MaTeMaTMYHHUMM METOJAaMH, MOJENISAMHU, IO
3a0e3MeuynTh YCHIIIHE BUBYEHHS MPO(UIbHUX MpeAMETIB — XiMmii, pi3uku, 6iojorii, TexHonorii. [Ipu
I[OMY 3B’SI3KM MaTeMaTHKH 3 NPO(IIbHUMU HpeAMETaMH IOCHUIIOIOTHCS 3a PaxyHOK pPO3B’S3aHHS
3a/1a4 MPUKIAJTHOTO 3MICTY, UTFOCTpaIliil 3aCTOCYBAaHHA MaTEMaTUYHHUX MOHSTH, METOMIB 1 MOJACICH y
HMIKITBHUX Kypcax Ximii, 6iomorii, (i3uKu, TEXHOIOT1H.

BuBuaroun maremMaTuky, cTaplIOKIaCHUKU MalOTh YCBIIOMUTH, L0 IpoLEC ii 3aCTOCYBaHHS 10
PO3B’A3yBaHHs Oy/Ib-sIKUX MPUKIIAIHUX 3a/1a4 PO3NOAUISETbCS Ha TpH eTanu: 1) popmanizamis (nepexina
BiJI CHTYyaIlii, omucaHoi B 3a7a4i, 10 GOopMaabHOI MaTEMAaTHIHOI MOJIENI ITi€l CUTYyaIrii, 1 BiJ HET — 110
YiTKO c(OpMYIIbOBAHOI MAaTEMAaTHUYHOI 3a/1a4i); 2) po3B’sA3yBaHHs 3a/1a4l y Meax 1Mo0y10BaHOT MOIei;
3) iHTepIpeTallist OfepxKaHoro po3B’sI3aHHS 3a7aul Ta 3aCTOCYBaHHS HOro 0 BUXIAHOI CUTYaIli.

3anexxHo BiJ Mpo(dial0 MOXKE BUKOPHUCTOBYBATHUCS BapiaTHBHA CKJIaJOBAa HABUAIBHOTO IUIAHY,
mo mepemdaydae TMpoBeAeHHS (aKyIbTaTUBIB, KypCiB 3a BHOOpPOM, OPIEHTOBAHUX HA TOCUJICHHS
MDKIpEIMETHUX 3B’SI3KIB MaTeMaTHUKU 3 NpoQimpHUMHM npeameramu. Hampukiaa, Taki Kypcu 3a



BHOOpOM: «MaremaTnudHi METOAM OOpOOKM Pe3yJbTaTiB XIMIYHOTO EKCIIEPUMEHTY», «MaremaTudHe
MoJieNtoBaHHs y Oionorii», «lIpuitomu rpadiuHoro 300pa’keHHsS BIACTUBOCTEH TEXHIYHHUX OO €KTIB 1
MPOIIECIB» TOIO. iX BUBYCHHS HE JIMIIE TOCHIIOE MIKIPEIMETHI 3B’S3KH, a M CIPHUSE YCHIITHOMY
3aCBOEHHIO YUHSIMH PO UIBHUX MPEIMETIB.

OuiHIOBaHHA HABYAJIbHUX JOCATHEHb YYHIB.

Jlo HaBUANBHHUX JOCATHEHb YYHIB 3 MATEMATHKH, SIKI MiJUISITalOTh OI[IHIOBAHHIO, HAJIC)KATh
KJIFOYOB1 Ta MaTeMaTHYHI KOMIIETEHTHOCTI:

. TEOPETUYHI 3HAHHS, [0 CTOCYIOTHCS MATEMAaTUIHUX MOHSTH, TBEPXKEHB, TEOPEM,
BJIACTMBOCTEH, O3HAK, METO/I1B Ta 17Ieil MaTeMaTUKH;

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

. 3IaTHICTh 0€3MocepeHbO 3A1MCHIOBATH BXXE B1JIOMI CITIOCOOM JiSTTLHOCTI BiJMOBIIHO 10
3aCBO€HUX TPABWI, aNTOPUTMIB (HANPUKIIA], BHKOHYBAaTH II€BHE TOTOXHE NEPETBOPCHHS BUPa3y,
pO3B’sA3yBaTH piBH}IHHH MIEBHOT'O BHUJy, BUKOHYBAaTH I€OMETPUYHI MOOYIOBU, TOCITIKYBATH (PYHKIIIO
Ha MOHOTOHHICTB, PO3B’S13yBaTH TEKCTOBI 3a/1a4i PO3MJITHYTUX THUIIIB TOIIO);

. 3MaTHICTh 3aCTOCOBYBAaTH HaOyTi 3HAaHHS 1 BMIHHS JI1 PO3B’s3aHHS HaBYAIBHHUX 1
MPAKTUYHUX 33724, KOJIA IIUISAX, CIIOCIO TaKOTo PO3B’si3aHHS MOTPIOHO TONEePEeTHHO 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, a0CTparyBatu, KiacuQpikyBaTH, y3aralbHIOBaTH, pOOUTH BUCHOBKH TOIIIO;

. JOCBiZ TBOpPYOI JiSUTBHOCTI (BMIHHS BHSBISITH NOpOOJeMH Ta pO3B’sI3yBaTh iX,
(dbopMyItoBaTH TiNOTE3H);

. CaMOCTINHICTb OI[IHHUX CY/’KCHb.

BignoBiziHO 10 CTymeHs OBOJOIHHS 3a3HAYEHUMH 3HAHHAMHM 1 CIIOCOOaMHU [JisUIBHOCTI
BUOKPEMITIOIOTHCSI YOTHPH PiBHI HaBYAJIBHUX JOCATHEHb IIKOJSIPIB 3 MaTeMAaTHUKU: ITOYAaTKOBHIA,
CepeHill, TOCTaTHI, BUCOKUH.

IlouaTkoBuii piBeHb — ydeHb (YUEHMIIS]) HA3UBAa€ MaTeMaTU4YHUNA 00’eKT (Bupas, hopmynu,
reoMeTpuuHy (irypy, CUMBOJ), ajie TUIBKM B TOMY BUIAJKY, KOJMU Il 00’ekT (Horo 300pakeHHs,
OTHC, XapaKTEPHUCTHKA) 3alpONoOHOBaHO KoMy (i) Oe3mocepeHbO; 3a JTOMOMOTOK BUHMTENS 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 (Yy4EHHULs) 3aCTOCOBYE 3HAHHSA B CTAaHAAPTHUX CHUTYaLisX, BMI€
BUKOHYBaTH MaTeMaTH4HI omeparlii, 3arajbHi METOAM 1 MOCHIJOBHICTh (IrOpUTM) SIKUX Homy (iif)
3HaloMI, ajie 3MICT Ta YMOBH BUKOHAHHS 3MIHEHI.

Bucokmuii piBeHb — yueHb (yueHMIs) 3/1aTHMI(a) CAMOCTIHHO OpIEHTYBaTHCS B HOBUX JUIS
HBOTO (HeT) cUTyallisiX, CKJIaJaTH TUIaH Jii 1 BAKOHYBAaTH MOr0; MPOIOHYBATH HOBI, HEB1IOMI HoMmy (iif)
paHilie po3B’s3aHHs, TOOTO Horo (if) AiAIpHICT Ma€ AOCIITHUIIBKUNA XapaKkTep.

OmiHrOBaHHS SKOCTI MaTeMaTW4YHOI MiATOTOBKH YYHIB 3[IHCHIOETHCS y JBOX acCIeKTaX: piBEHb
OBOJIO/IIHHSA TEOPETUYHMMHU 3HAHHAMU Ta SAKICTb MPAKTUYHUX YMiHb 1 HaBHYOK, 3JIaTHICTh
3aCTOCOBYBAaTH BUBUYCHHMI MaTepiaj I 9ac po3B’sI3yBaHHS 3a/1ad i BrpaB. OUiHIOBaHHS 3IIHCHIOETHCS
B CHCTE€Mi MOTOYHOTO, TEMAaTWUYHOIO KOHTPOJIO 3HaHb, KOJHM Oajli BHUCTaBISIOTbCA 33 BUBYEHHS
OKPEMHUX TeM, PO3JILIIB Ta MiJl 4ac JAepaBHOI aTecTalli.

PiBenn
HaBYaJILHU Iiﬂ KpuTepii oriHlOBaHHS HaBYAIbHUX JIOCSITHEHB
X
JIOCSITHEHD



VYuens (yueHuIIs) po3mi3Ha€e OUH 13 KUTPKOX 3alpOMOHOBAHUX MaTEeMaTHYHHUX
00’€KTiB (CUMBOJIB, BUPa3iB, TCOMETPUYHHUX (iryp TOII0), BUILIUBILU HOTO cepen
THIINX; YUTAE 1 3aMUCYE YNCIIA, IEPENHCY€ TaHUH MaTeMaTHYHHUI BUpAa3,
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. [TouaTkoBUii

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

YueHb (y4eHHIS) UTIOCTPYE O3HAYCHHS MATEMATUYHUX MTOHSTH, (DOPMYITFOBAaHHS
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
(1¥1) momMuIIKK; pO3B’SI3y€ 3aBAaHHA, IepeadaueHi mporpamoro, 6e3 JocTaTHIX
NOSICHEHb

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. TocraTHii

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
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KirouoBi Ta MaTeMaTHuH1 KOMIETEHTHOCT] Y4UHS (YU€HHL1) TTOBHICTIO
BIJINIOBIJalOTh BUMOTaM NPOrpaMu, 30KpeMa: yueHb (YUEHHUIIs) YCBIOMIIIOE HOBI
JUISL HUX MaTeMaTH4Hi QakTu, 171e1, BMi€ JOBOJUTHU TiepeadaueH1 mporpamMmoro
MaTeMaTH4YH1 TBEpKEHHs 3 TOCTaTHIM OOIPYHTYBaHHSM; IT1]] KEPIBHUIITBOM
yUuTeNs 3HAXOAUTH JiKepena iH(opmallii Ta caMOCTIHHO BUKOPUCTOBYE iX;
PO3B’sA3Y€ 3aB/IaHHS 3 TOBHUM IOSICHEHHSIM 1 OOIpYHTYBaHHIM

11

1V. Bucokwuii

VYuens (yueHuIIs1) BUIBHO 1 TPaBUIILHO BUCJIOBIIOE BIIMMOBIIHI MaTeMaTHYHI
MipKyBaHHSI, IEPEKOHJINBO apT'yMEHTYE 1X; CAMOCTIHHO 3HaXOAUTh JKeperna
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

[ToToyHe oO1IHIOBAaHHS YYHIB 3 MaTeMaTHKH IMPOBOAMUTHCS O€3MOocepeHbO i Yac HaBYaJbHUX
3aHATh a00 3a pe3yibTaTaMd BUKOHAHHS JOMAIIHIX 3aBAaHb, YCHUX BIAMOBiIeH, MUCEMOBUX pOOIT




TOLIO.

PexoMenaauii momo podoTu 3 nporpamoro. Meronrka HaBYaHHS MaTEMAaTUKH HA aKaJleMiYHOMY
piBHI Ma€ BpaxOBYBaTH I1iJI1 Ta 3aBJIaHHS BUBYEHHS KYPCY, OCOOJIMBOCTI OTO 3MICTY 1 CTPYKTYpH.

CrpykTypa 1 3MICT HaBUAIBHOTO MaTepially 3yMOBJIOE TMOCHJICHHS MDKIPEIMETHHX 3B’SI3KIB IIiJl
yac oro BuB4YeHHs. Lle crocyeTbes, 30KkpeMa, 3aCTOCYBaHHsI METO/IIB aHAJIi3y 1 aireOpu Mpu BUBYEHHI
reomMeTpii 1 HaBmaku. 3HA4YHA yBara MNPHIUIETBCS TAKOX 3B’A3KaM 3 MPO(PUIBHUMH HaBYAIbHUMU
peaMeTaMu, 03HAaHOMIJIEHHIO YYHIB 3 JE€SIKUMHU BaKJIMBUMU MaTEMaTHUYHUMHM MOHATTAMH 1 METOJAMH,
AK1 IIUPOKO 3aCTOCOBYIOTHCS Yy (i3uIli, Ximii, 610J0T1i, TEXHOJIOTISX.

MeToau4Hi MiIX01d A0 BUBYCHHS MAaTEMAaTHKH Ha aKaJeMIYHOMY PiBHI JOOMPAIOTHCS BIIMOBITHO
710 0COOJIMBOCTEH PO3YMOBOI JISITBHOCTI YUHIB 1 3MICTY HAaBYAJIBHOTO MaTepiaiy.

[TopiBHSHO 3 piBHEM CTaHAAPTY CYTTEBO IiJIBULIYETHCS TEOPETUYHUN PiBEHb HABYAHHS, 30KpeMa
IIPU BUBUYECHHI PIBHSIHb, HEPIBHOCTEN Ta iX CUCTEM aKLEHTYEThCS yBara Ha OCHOBHUX IOHATTAX: KOPiHb,
PO3B’A30K, pIBHOCWJIBHICTh, HACIIAOK, MOKJIMBICTh BTPATH Ta MOSBU CTOPOHHIX KOPEHIB, MEpEBIpKa K
Ba)KJIMBA CKJIAJ0Ba MPOLIECY PO3B’A3yBaHHS.

[TporpaMHi BUMOTHY JI0 MiArOTOBKH YYHIB 30PIEHTYIOTH BUMTEIIS HA JOCATHEHHS METH HaBYaHHS 3a
KO>KHOIO TEMOIO IPOrpaMu, MOJIEraTh IUIaHyBaHHA LJIeH 1 3aBlaHb YPOKIB, 1aAyTh 3MOT'Y BU3ZHAUUTH
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 YMOBH MiHIMaJIbHOI KUTBKOCTI TOJUH 1 HU3BKOTO
piBHS MaTeMaTH4YHOI MiJrOTOBKM Y4YHIB KJIacy JesKI T€MH Ha YpOKaX MOXYTb po3rjsjaTucs 0e3
JOBEICHb, HA TIPOCTUX 1 JIOCTYMMHHUX MPHUKJIATAaX 1 HE BHHOCUTHUCS Y MMOBHOMY OOCS31 Il TEMaTHYHOTO
KOHTPOJIO. 3alliKaBJIeHI Y4HI MOXYTh JIeTaJbHIIIE OINAHOBYBaTH TakKi TEMH CaMOCTIHHO 3a
HiAPYYHUKOM, Ha Kypcax 3a BUOOpOM a0o Mij yac iHAMBITyaJIbHOTO HABUYAHHS B [T03ayPOYHHUH Yac.

OcHOBHOIO (OPMOIO TPOBEJEHHS 3aHATh 3aJIMINAETBCS CHCTEMa YPOKIB: BHUBYEHHS HOBOI'O
Matepiany, ¢GopMyBaHHS BMiHb PO3B’SI3yBaTH 3aJadi, y3arajlbHCHHs Ta CHCTeMaTH3allii 3HaHb,
KOHTPOJIO 1 Kopekiii 3HaHb. [lopsia i3 uuM mumpIie, HiXK MPU BUBYEHHI KypCcy MaTeMaTHKH Ha piBHI
CTaH/IApPTy, BHKOPUCTOBYETHCS WIKITbHA JICKI[is, CEMIHAPCHKI Ta TPAKTHYHI 3aHATTS, a TaKOX
HeTpaauliiHi GopMu HaBYaHHA (TPYNOBI, AUAAKTHYHI ITPH, YPOKH «OAHIEI 3amadi», «OgHIET i1ei»,
MaTeMaTH4Hl «00i», IHTErpoBaHI YpPOKH MaTeMaTUKH 3 NpoQiIbHUM IpeaMeToM Toio). Meronuka
HaBYaHHS XapaKTEePU3YETbCS IHTEHCHUBHOIO CAMOCTIHHOIO [ISUIBHICTIO YYHIB, 1HJIUBIAYyalli3alli€ro
HABYaHHS, 3aCTOCYBAaHHSAM MPOOJIEMHO-TIONIYKOBUX METOJIIB, TAKUX METOJUYHUX NMPHUHOMIB 1 3ac00i1B
HaBYaHHS, SK MaTeMAaTU4YHE MOJIEIIOBaHHSA, JIOTIUYHE KOHCTPYIOBaHHS, rpad-cxemu, mapajeiabHe
BUBYCHHS CXOKUX MaTeMaTHYHUX 00’ €KTIB, CHHTETUYHI Ta KOMOIHOBaH1 BIIpaBH TOIIIO.

HIupoki MOXIUBOCTI A 1HTeHcH(ikamii Ta ONTHMI3alili HAaBYAJIbHO- BUXOBHOIO IIPOILECY,
aKTUBI3alll MI3HABAJIBHOI [IAJIBHOCTI, PO3BUTKY TBOPUOTO MHCIJIEHHS Y4YHIB HAJalOTh CYy4dacHI
iH(pOopMaIliliHI TEXHOJIOT1i HABUAHHS, SIKi 33/TOBOJBHSIOTH TaKi OCHOBHI BUMOTH:

. BPaxOBYIOTh OCOOJIMBOCTI HAaBYAJIbHOI MISUTBHOCTI, il 3MICT 1 CTPYKTYpY; IHMKIH
KUTTEISATBHOCTI y4YHS, MOTO 3M10HOCTI, IHTEPECH, HAXWIIHU, 1HIWBIIyalbHI BIAMIHHOCTI y4HIB,
¢dopMu ixX MposiBy y chepl KOMYHIKATUBHUX BITHOCHH 1 B II3HABAJIbHIN A1SUIBHOCTI;

. € BapilaTUBHMMH, OCOOMCTICHO OpIEHTOBAHHMMH, KOJHM 3HAHHSA, BMIHHS Ta HaBUYKH
pO3IIIAJAIOTECA HE JIMILIE SIK CaMOLlb, @ W 3aci0 pPO3BUTKY Mi3HABAaJbHUX SKOCTEM YUHS;
BUXOBYIOTb B YYHS 3/IaTHICTb OyTH CYO’€KTOM CBOTO PO3BUTKY, PE(PICKCUBHOIO CTaBJICHHS /10
caMmoro ceoe;

. 3a0e3neuyioTh LUTICHE MCUXO0JIO0r0-MEeTOAUYHE MPOEKTYBAaHHS HAaBYAJIBLHOTO MPOIECY B
yMOBax piBHEBOi Ta mpodiabHOI qudepeHiialii HaBYaHHS.

[TinBuiieHHIO €(QEKTHUBHOCTI YPOKIB MaTeMaTHKH B CTaplIMX Kiacax CIpHs€ BHKOPHUCTAHHS
nporpamMHuX 3aco0iB HaBuanpbHOro 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 ajiredpu 1 MOYaTKiB aHalli3y Ta reomerpii: modynoBa rpadikiB QyHKIIIH,
PO3B’A3yBaHHs CUCTEM pPIiBHSHb 1 HEPIBHOCTEW, 3HAXOPKEHHsS Iuioml (iryp, oOMexxeHHX rpadikamu
¢byHKLIH, TOOyA0Ba Mepepi3iB TeOMETPUYHHX TLI, 00UYHCIEHHS 00’ eMiIB TiJ1 00epTaHHS TOILIO.
JIOIIBHOO TaK0XK BOAUa€eThCsl OpraHizallis Mpo0IeMHO-TIOIIYKOBOT (JOCHITHUIBKOT) AisJIbHOCTI YUHIB
Ha ypOKax Ta IM03aKJIacHUX 1 (aKyJTbTaTUBHUX 3aHATTSIX 3 MATEMATHKH.



OPIEHTOBHUIU TEMATUYHUN ITJIAH BUBUEHHS .
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPII. AKAJIEMIYHUU 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, y3aralbHEHHS 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
Teomempin (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 CUCTEMaTH3AIlisg
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
pe3epBHUII Hac
Pazom: 70




OPIEHTOBHUM ITJIAH ITPOBEJIEHHSI KOHTPOJIbHUX POBIT
Anrebpa 1 TOYaTKu aHaIi3y

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 anre0pH i MOYaTKiB aHATIZY 1
Paszom: 4
["eometpis
KinpkicTh
Howmep
Kiac Ha3sa Temu KOHTPOJIBH
TeMH .
uX pooiT
1 Beryn no crepeomerpii
2 [TapanenbHiCTh TPSAMUX 1 TUIOLIUH Y IPOCTOPI 2
3 [lepneHIUKYNSPHICTD TPAMHUX 1 IJIOIIKH Y IPOCTOPI1 1
10
4 KoopaunaTu, reoMmeTpuyHi NEPeTBOPEHHS Ta BEKTOPHU Y MIPOCTOPI 1
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTEMAaTH3AaIlisi HABYaIHbHOTO 1
Mmarepiaily, po3B’si3yBaHHsI 3aJla4, pe3epBHUIA yac
Pazom: S
5 MHororpaHHUKI 1
Tina obepranHs
11 7 O06’emH Ta MJIONII MTOBEPXOHb T€OMETPUUHUX TiJ 1
[ToBTOpEHHS, y3aradbHEHHS Ta CUCTEMaTH3allisi HaBYaJIbHOTO 1
MaTepiaiy, po3B’A3yBaHHs 3a/1a4
Paszom: 4




AJITEBPA I TIOYATKU AHAJII3Y
10-i1 xknac (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. Ciocobu | ¢yHKii; GopMyJIr0€ 03HAUYCHHS YHCIOBOT
3aaHHs yncaoBux QyHkiii. [lapai Ta (dbyHKI111, 3pocTardoi 1 craaHoi GyHKITIH, TapHOoi
HermapHi QyHKIil 1 HeTapHo1 PYHKIIH;
[ToOynoBa rpadikiB GpyHKIIIH 32 TOIOMOTOI0 | 3HAXOAUTH o0acTh BU3HAYCHHS
TEOMETPUYHUX ITEPETBOPEHD BIIOMHUX (YHKIIIOHATBHUX ~ 3QJIEKHOCTEH,  3HAYCHHSA
rpadikiB GyHKIIIH. (GyHKIN TIpU 3a1aHUX 3HAYEHHSAX apPryMEHTY 1
PiBHOCHITBHI IIEPETBOPEHHS piBHSHB. | 3HAUEHHS apryMEHTY, 3a SKUX (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 TIOHATh «PIBHOCHJIbHI
NIEPETBOPEHHS PIBHSIHD Ta HEPIBHOCTEW»,
«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 rpagik. 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. NOKa3HUKaMHU, KOPEHi;
po3ni3Hae Ta 300paxye rpadiku CTEIICHEBUX
(GyHKIIIH; MO/IeJII0E peabHi IPOLECH 32
JIOTIOMOTOI0 CTETIEHEBUX (PYHKIIIi;
PO3B’s13y€ HECKJIA/IHI ippallioHaJIbHI PIBHSHHS.
16 | Tema 3. TPUTOHOMETPUYHI VYuens (yueHurs):

®YHKII

Panianne BumiproBanHs KyTiB. CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC KYTa.
TpuronomeTpuyHi GYHKIIIT YUCIOBOTO
aprymeHTy. OCHOBHI CIiBBITHOIIEHHS MIX
TPUTOHOMETPUYHUMU (YHKIISIMU OJTHOTO
aprymeHnry. @opMynu 3BEACHHS.
[lepioguunicth GyHK1IH. BractuBocTi Ta
rpadiku TPUTOHOMETPUYHUX (PYHKIIIH.
TpuronomeTpuuHi popmynu: popmynu

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
ynxuiii;

po3mni3Hae i 0yaye rpadiku TPUrOHOMETPUYHUX
(yHKuii;




Jo1aBaHHs; (HOPMYIIH IO ABIHHOTO KYTa;
(dbopMyH IEpeTBOPEHHS CyMU 1 pi3HHUIIL
TPUTOHOMETPUYHUX (DYHKIIIH y TOOYTOK;
dbopMyIu IEpEeTBOPEHHS JOOYTKY
TPUTOHOMETPUYHHUX (PYHKIIIH y cymy.

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

004MCJTII0€ 3HAUCHHS TPUTOHOMETPUIHUX
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):
3ACTOCYBAHHSA MOSICHIOE TEOMETPUYHUHN Ta PI3UYHHI 3MICT
3amadi, 0 TPUBOJIATE JIO MOHATTS TOXIAHOI. | TOX1IHOI; (hOPMYJIIOE TTpaBUiIa
['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;
3HAXOAUTH HANOUIbIIE 1 HAlIMEHIIIE 3HAYECHHS
¢byHKii 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 1 TIOYATKU AHAJII3Y 11 knac
(105 rox, 3 roa. HA THXKIICHD )

K-
CTh 3MicT HAaBYAJILHOI0 MaTepiary . .
HaBuaJibHi 10CSITHEHHS YYHIB
roau
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. (GyHKIIH; iJII0CTPY€E BIaCTUBOCTI MOKa3HUKOBOT
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
npaBujia CyMHU Ta JOOYTKY. JIAHHX.
BubipkoBi XapakTepUCTUKH: PO3MaxX BUOIPKH,
MoOJ1a, MeJliaHa, CepeaHe 3HaUeHHs. [ padiune
nosanHs iHdopmalii 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€ THTETPAI JI0 PO3B’I3YBaHHS
MPUKJIATHUX 33729
IMoBTOpeHHS, y3arajbHEeHHs Ta
51 | cucremaTu3anisi HABYAJIBLHOI0 MaTepiaany,

PO3B’SI3yBaHHS 3a1a4




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

K-
CTh . . . .
ronm 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 MPHUKJIAJM 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, NapajielibHi npsama i 3HAXOAMThb NapayiesbHi IPsAMI Ta IJIOMIMHU Ha
riomuyHa. O3HaKa MapayiebHOCTI MPSIMOT Ta | pUCYHKAX 1 MOJIEIIAX;
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
BIIHOIIIEHL MK 00'€KTaMH HaBKOJHIIIHLOIO
CBITY.
20 | Tema 3. HEPIIEHAUKYJAPHICTbD Y4enb (yueHUIs):

NPAMUX I IIVIOLHUH Y ITPOCTOPI
[leprieHAUKYISAPHICTD TPSIMHUX Y IPOCTOPI.
[leprieH IUKYIAPHICTH TPAMOI Ta MJIOLIUHU.
O3Haka nepreHIMKyIIPHOCTI IPIMO]T Ta
oy, [lepnenaukynsp 1 noxua.
Teopema npo Tpu NepHeHAUKYISAPH.
[lepniengukynspHicTh TIomKH. O3HaKa
NEepIEeHINKYIIPHOCTI IJIOMIMH. 3aIeXHICTh
MDXK TTapaJICTTbHICTIO Ta MEPIICHIUKYIISPHICTIO
OpSAMUX 1 TUTOIIKH.

KyTu y nmpocTopi: MiXk NpSIMUMH, MK
IPSMOIO 1 IJIOIIMHOO, MIXK IJIOIIMHAMHU.
Bijcrani y npocTopi: BiJl TOYKH A0 TUIOHIH

(opMy110€ O3HAYCHHS IEPIICHIUKYIISIPHAX
OpSAMUX Y IPOCTOPI, IPSAMOT, EPIEeHAUKYISIPHOT
JI0 TUTOIIMHY, IEPIICHANKYIISIPHUX TIIOIHH;
BJIACTUBOCTI Ta O3HAKH MEPIEHIUKYISIPHUX
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€ BHBUCHI BIIACTHBOCTI Ta O3HAKH JI0
PO3B’s3yBaHHS 3a/1a4;

00YMCJIIO€E BIJICTaHI1 1 KyTH y IPOCTOPI;




HU, BiJl IPSAMOT 10 TTapaJIeNIbHOI 11 TIJIOIMIWHH,
MiX MapajieTbHUMU TUIOIIMHAMU, MiXK
MHUMOOTKHUMH TTPIMUMU.

[Tnoma opToroHaNbHOI POEKIIil
MHOTOKYTHHKA.

3aCTOCOBYE BITHOIICHHS MK MPSIMUMHU 1
IUIOIIMHAMH Y TIPOCTOPI, BiZICTaH1 1 KyTH Y
MPOCTOPI1 10 OMHUCY 00’ €KTIB HABKOJIUIITHBOTO
CBITY.

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

TFEOMETPUYHI IEPETBOPEHHS TA | KOpUCTY€TBhCSI aHAIOTIEI0 MK BEKTOPaMH Ha

BEKTOPH Y TIPOCTOPI TUTONIMHI Ta y IPOCTOPI;

[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:

BekTopu y mpocTopi. PiBHICTE BEKTOPIB. 3HAXOJAUTh CyMY, Pi3HHUIIIO BEKTOPiB, JOOYTOK

Komnineapnicts BektopiB. KommanapHicTb BEKTOpa Ha YHCIIO, CKAJIIPHUN 100yTOK

BekTopiB. Omnepaliii HaJl BEKTOPaAMU: BEKTOPIB,

JI0JJTaBaHHS, BEKTOPIB, MHOJKEHHS BEKTOpa HA | O0YHMCJIKOE KYT M)XK 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 kmac (70 rox, 2 roa Ha THXKIEHB)

K-
CTh . . . .
rom 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;
[Tnomi 6iyHOT Ta MOBHOI TOBEPXOHB MPU3MH, | 3aCTOCOBYE BUBUYEHI (DOPMYJIH 1 BIACTUBOCTI 10
nipamign. [IpaBuibHI MHOTOTpaHHHKH. pO3B’s13yBaHHS 3ajau.
14 | Tema 6. TIJIA OBEPTAHHSA VYyenb (yueHuIs):
Tina i moBepxHi oO6epTaHHs. po3mni3Hae BuaM Ti o0epTaHHs, iXHI eJIeMEHTH;
uninap, koHyc, ix enementu. [lepepizu 004MCJII0€ 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 TLI v ' o
, : , 3anmucye GopMyIu Uit 00UUCIICHHS 00’ €MiB
[TonsttTst mpo 06’em Ti1a. O0’eMu pU3MH, . o .
. . napaseserinesaa, Ipu3MH, mpamiau, IHIHIPa,
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 | cucreMaTH3alis HABYAJBLHOTO0 MaTepiaiy,

PO3B’sI3yBaHHA 3a/1a4




3MicT HaBuasibHOTO MaTepiany Ha 2016/2017 HaByanbHUIA pik

AJITEBPA 1 TIOYATKHU AHAJII3Y 11 knac (105 rox, 3 roa. Ha THXKIICHD)

K-
CTh 3MicT HAaBYAJILHOI0 MaTepiary . .
HaB4yaJibHi 10CATHEHHS YYHIB
roau
H
22 | Tema 5. IIOXIIHA TA ii VYyenb (yueHuIs):
3ACTOCYBAHHA MOSICHIOE TCOMETPUYHUHN Ta (HI3UUHHIHA 3MICT
3ajaul, O NPUBOJATH 10 MOHATTSA MOXIAHOI. | MOX11HOI; GopMyJII0€ IpaBUIa
['eomerpuunmii Ta Qi3UUHUI 3MICT MOXiAHOI. | AUdepeHLitoBaHHs, TOCTaTHI YMOBU 3pOCTAHHS 1
Tabnuis moxiTHUX. cnafgaHHs QyHKIN1, YMOBH €KCTpeMyMy ¢ YHKIIIT;
[ToxingHa cymu, TOOYTKY 1 YacTKU (YHKIIIM. HA3UBAE MOX1HI OCHOBHHUX €JIEMEHTAPHUX
[Toximna ckimaneHoi GyHKIii. GhyHKIIIH;
3acTocyBaHHA TOXiIHOI JO JOCHI/KEHHS | 3HAXOAMTb TMOXiTHI PYHKIIH, KOPHCTYIOUUCH
byHkmiii  ta moOymoBu  ix  rpadikiB: | TaOIMIEIO MOXIAHUX 1 MpaBUiIa MU
3pOCTaHHs, chajaHHs (QYHKIIi; 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. IOKASHUKOBA TA VYyenb (yueHUIs):
JOTAPUOMIUYHA ®YHKIIT (opmyJTI0€ BITACTUBOCTI JIOTapUPMIB,
Creninb 3 1iliCHIM OKA3HUKOM. MOKa3HUKOBOT Ta JIorapuMiuyHOi QyHKIIH;
BaactuBocti Ta rpadik noka3HuKoBOI Oyaye rpadiky MOKa3HUKOBUX 1 JIOrapupMIYHUX
¢yHKuii. (GyHKILIH; WIFOCTPYE BIACTUBOCTI MOKA3HUKOBOT
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. MTOKa3HUKOBI Ta JIorapu(MIyH1 pIBHSIHHS 1
HEPIBHOCTI.
12 Tema 7. EJEMEHTH VYuens (yueHuns):
KOMBIHATOPUKH, TEOPII 004U CJII0€ BITHOCHY YaCTOTY MOJIIT;
HMOBIPHOCTEMN I MATEMATHUYHOI | o6unciioe iiMOBipHicTb MOJi{, KOPUCTYIOUHC i
CTATUCTUKH O3HAYEHHSM 1 KOMOIHATOPHUMU CXEMaMHu;
Bumnagkosa noxis. BimHocHa yactoTa moii. MOSICHIOE 3MICT CEpEeIHIX 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 HOI'O YueHp (Y4eHHUIs):

3ACTOCYBAHHA

[TepsicHa Ta ii BactuBocti. Tabnuist
MEPBICHUX.

Busnauenuii inTerpai, Horo reoMeTpuyHHUMA

(opmyJiroe o3HadeHHS TIEPBICHOT Ta 11 OCHOBHI
BJIACTHUBOCTI,

OMMCYE TTOHATTS BU3HAYCHOTO 1HTETpaa;
BU/IJISIE TIEPBICHY, 110 33/I0BOJIBHSIE 3aJIaH1




3micT. ®opmyna HeroTona — JleliOnina.
OO6uucneHHs Mol MIOCKuX (iryp.

MOYaTKOBI YMOBH;

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

3HAXOMTH TUIOII KPUBOTIHINHUX Tparerii;
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 npocrtopi. PiBHICTh BEKTODIB. 3HAXOAUTH CyMY, PI3HHIIIO BEKTOPIB, JOOYTOK
Konineapnicts BekTopiB. KomrutanapHicTh BEKTOpa Ha YHCIIO, CKAISIPHUHN T00yTOK
BekTopiB. Omnepailii Ha/Jl BEKTOpaMH: BEKTOPIB,
JI0JJaBaHHs, BEKTOP1B, MHOKEHHSI BEKTOpa Ha 004HCIII0€ KYT MIXK BEKTOpaMU;
YHCII0, CKAIIPHUN T0OYTOK BekTOpiB. KyT HABOAMTH MPUKJIAJN TIEPETBOPEHD y MIPOCTODI;
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 IBOTPAaHHOTO | PO3Mi3HAE€ OCHOBHI BUY MHOTOTPAHHUKIB Ta iX
KyTa. €JIEMEHTH; (POPMYJII0€ O3HAUCHHSI IBOTPAHHOTO
MHororpaHHuK Ta iforo enemenTa. Omykii KyTa, JIIHIHHOTO KyTa JIBOrPAaHHOTO KyTa,
MHororpaHHuku. [Tpusma. Ipsma i MHOT'OI'paHHMKIB, BKa3aHUX Yy 3MICTi IpOrpamu;
npaBwibHa npusmu. [lapaneneninen. OOIPYHTOBY€ BJIIACTUBOCTI MHOT'OI'PaHHUKIB,
[Tipamiga. [lpaBuibHa nipamiga. Iepepizu (dbopmynu Juig 00UMCICHHS TUIOII 61YHOT Ta
MHOTOTPaHHHKIB. MIOBHOI MOBEPXOHb NMPU3MH, HIpaMIJIU;
[Tnomi 6i4HOT Ta MOBHOI HOBEPXOHb MIPU3MH, | O0YHMCIKOE OCHOBHI €J1€MEHTH MHOTOTPAHHUKIB;
nipaminy. [IpaBuibHI MHOTOTpaHHUKH. 3aCTOCOBY€ BUBUYEHI (JOPMYJIIH 1 BIIACTUBOCTI JI0
PO3B’s3yBaHHsI 3a]1au.
14 | Tema 6. TIJIA OBEPTAHHSA VYuens (yueHuns):
Tina i moBepxHi oO6epTaHHs. po3mni3Ha€ BUAM TiT 00epTaHHs, iXHI €JIeMEHTH;
[Huninap, koHyc, iX enementu. [lepepizu 004K CJII0€ OCHOBHI €JIGMEHTH T1JI 00€pTaHHS,
IWIIHAPA 1 KOHYCca: OChOBI Mepepi3u HUIIiHApa | 00IPYHTOBYE BIACTUBOCTI Tij1 00€pTaHHS,
1 KOHyca; Iepepi3u MUIiHApa 1 KOHyca 3aCTOCOBYE X JI0 PO3B’SI3yBaHHSI 337144,
IUIOIMHAMM, TTapasieIbHUMHU OCHOBI. PO3Mi3HA€ MHOTOI'PAaHHMKH 1 TiJ1a 00epTaHHA y iX
Kymns 1 chepa. Tlepepis Ky MIOMAHO. KOMOIHAIIsX;
[Tnomuua, noTu4Ha 10 chepH. PO3B’s13y€ HECKIIA/IHI 3aj1a4ui Ha KOMOiHaIli10
KomOinarrii reoMeTpuaHmX TiJI. MPOCTOPOBUX (ITyp.
14 | Tema 7. OB’€EMHU TA IJIOLII VeeHb (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 6i9HOT Ta MOBHOI MOBEPXOHB .
. TUTOIII TOBEPXOHb TEOMETPHUYHUX TiJT;
nuIiHapa, Konyca. [lioma chepu.
10 IloBTOpEHHS, y3arajbHEeHHA Ta

cHCTeMaTH3allisi HABYAJIBLHOI'0 MaTepiaJy,




\ PO3B’sI3yBaHHS 3a1a4




