HABYAJIBHA ITPOTPAMA 3 MATEMATUKU
qutst yariB 10-11 kaciB 3araabHOOCBITHIX HABYAIBHUX 3aKJIa/IiB
AkaneMiYHHI piBEHb

I[TOACHIOBAJIBHA 3AIIMCKA

[Iporpama npu3HaueHa AJisl Oprasi3allii HABYaHHS MaTeMAaTHKHU Ha aKaJeMIYHOMY PiBHI, SKOMY
BIJIMOBIAAIOTh  O10J0TO-XIMIUHMMA, O1010T0-(Pi3NYHMIA, O10TEeXHOJIOTIYHHUM, XIMIKO-TE€XHOJIOT1UHUH,
¢bi3uKo-XiMiYHMH, arpoximMiuHuil TpodiTl TPUPOAHUYO-MATEMATHYHOTO HAmpsMy MpodiIbHOTO
HaBYaHHS, a TAKOXK TEXHOJOTT4HUI npodins. s mux npodisiB MaTeMaTuka € 6a30BUM (000B’I3KOBUM
JUIsL BUBYEHHS) IMPEIMETOM, OMM3bKUM N0 NpOQIIbHUX HAaBYAIbHUX AUCHMIUIIH — XiMii, (i3UKH,
010J10T11, TEXHOJIOTIH.

Mema HaBuyaHHS MaTeMaTUKM Ha aKaJeMIYHOMY pIiBHI Tmojsfrae y 3a0e3leyeHHi
3araJlbHOOCBITHBOT MIIFOTOBKH 3 MaTeMaTUKU, HEOOX1HOT AJIsl YCHIIIHOI caMopeartizallii 0coOUCTOCTI y
JTUHAMIYHOMY COIIAJIbHOMY CEpEeIOBHI, ii comiam3amii 1 JOCTaTHhOI JJii BUBUYEHHS NPOPLIHHUX
NPEIMETIB, I YCIIIIHOI MaitOyTHBOT podeciiiHol AisUIbHOCTI B TUX cepax, Ae MaTeMaTHKa Biirpae
poJib amapary, crenu(iqyHoro 3aco0y JJisi BUBYCHHS W aHaJi3y 3aKOHOMIPHOCTEH, pealbHUX SBUII 1

MIPOIIECIB.
JlocsiTHeHHs 3a3Ha4eHOl MEeTH 3a0€31eUyeThCSl BAKOHAHHIM TaKHX 3d60aHb:
. ¢bopMyBaHHS B y4HIB HAYKOBOTO CBITOTJISZY, YABIIEHB PO 1/1€1 Ta METOU MaTeMaTHKH,

il posb y Ti3HaHHI AIACHOCTI, YCBIIOMJICHHSI MAaTEMAaTUYHUX 3HAHD K HEBIJl'€MHOT CKIIAJ0BOI 3arajabHOT
KyJIbTYypH JIOJMHHA, HEOOXIJHOI YMOBHM TOBHOLIHHOTO MHTTS B CYYaCHOMY CYCHUIBCTBI; CTiIMKOi
MOTHUBALl 10 HABYAHHS;

. OBOJIO/IIHHS YYHSAMH MOBOIO MaTEeMAaTUKHA CHCTEMOI0 MaTeMaTHYHUX 3HaHb, HABHYOK 1
BMiHb, TTOTPIOHUX Y TOBCSKICHHOMY >KHTTI Ta MalOyTHiH mpodeciiHIi MIsTIBHOCTI, MOCTaTHIX I
YCIILIHOTO OBOJIOJIHHS 1HIIMMH OCBITHIMHU TaTy3sMU 3HaHb 1 3a0€31eUeHHs HEIIEPEPBHOCTI OCBITH;

. IHTEJIEKTYaJIbHUI PO3BUTOK OCOOUCTOCTI, MEPEayCciM PO3BHTOK B YYHIB JIOTIYHOTO
MUCJICHHSI 1 TPOCTOPOBOi YSIBH, alNTrOpUTMIuHOI, iH(OpMamliifHOi Ta rpadivyHOi KyAbTYpH, aMm’sTi,
yBaru, iHTYyiii;

. €KOJIOTIYHEe, €CTeTUYHE, TPOMAJSTHCHKE BHUXOBAaHHS Ta ()OPMYBaHHS TO3UTHBHHUX PHUC
0COOHMCTOCTI;
. (hopMyBaHHS JKUTTEBUX 1 COIIATBHO-IIIHHICHIX KOMIIETCHTHOCTECH YUHSI.

3MICTOBE HAMOBHEHHS TPOrpaMHM peajlidye KOMIIETCHTHICHHH TIAXiJ A0 HaBYaHHI,
CIpsIMOBaHWN Ha (OPMYBAHHS CHUCTEMH BIAIOBIIHUX 3HaHb, HAaBHYOK, JOCBimy, 3mi0HOCTEH i
CTaBJICHHS, SIKa J1a€ 3MOTy OOIPYHTOBAHO CYIUTH MPO 3aCTOCYBAaHHS MaTEeMAaTHKH B PEAIbHOMY JKUTTI,
BHU3HAYA€ TOTOBHICTh BUITYCKHUKA IIKOJHU JIO YCINIIHOI JTisTIBHOCTI B pi3HUX cdepax. [lependavaerncs,
10 BUITYCKHUK 3arajlbHOOCBITHHOI'O HABYAJIBHOTO 3aKIIafdy:

. po3mizHae mpoOJIeMH JOBKULISA, SKi MOXXHa pPO3B’S3aTH MAaTEMATHYHUMH METOJIAMH,
dbopMyIntoe X MaTeMaTUYHOIO MOBOIO, JOCHTIIXKYe Ta pO3B’S3ye I MPoOJIeMH, BUKOPUCTOBYIOYHU
MaTeMaTHYHI 3HAHHS Ta METOJIU, IHTEPIIPETYE OTPUMAHI pe3yIbTaTH 3 YPaxXyBaHHIM KOHKPETHUX YMOB
1 Iiaed JOCHipKeHHS, 3aCTOCOBYE MaTE€MaTH4YHI MOJCNI MPUW BHUBYCHHI NPOQIILHUX TIPEIMETIB
(irpopmaTuku, Gi3ukH, Ximii, 61010T11, TEXHOJIOT1H);

. JIOTIYHO MUCIHTH (aHalli3ye, TMOPIBHIOE, Y3araJlbHIOE 1 CHUCTeMaTH3ye, Kiacudikye
MaTeMaTH4Hi 00’ €KTH 32 IEBHUMH BJIACTUBOCTSIMHU, HABOJIUTH KOHTPIPUKIIA]IN); BOJIOIE aITOPUTMAMHU
Ta EBPUCTUKAMU;

. KOPHUCTYEThCS JHKepeaMyd MaTeMaTHYHOI 1H(popMallii, MO)Ke CaMOCTIMHO ii BiANIyKaTH,
[poaHaJi3yBaTu Ta Mepeaatu iHpopmallito, Mojany B pisHUX ¢opmax (rpadiuniid, TaGIUYHINA, 3HAKOBO-
CUMBOJIBHIN);

. BUKOHYE MaTeMaTH4HI po3paxyHKH (il 3 4McIamH, MOJAHUMH B PI3HUX (opmax, Iii 3
BIJICOTKAMH, HAaOIWKEHI OOYHMCICHHS TOIIO), PpAIIOHAJIBHO TIOEAHYKOYH  YCHI, IHCHMOBI,
IHCTpYMEHTAaJIbHI 0OYNCIICHHS;

. BUKOHYE TOTOXHI IIEPETBOPEHHS aireOpaiyHuX, IMOKa3HUKOBHUX, JOrapupMIdYHUX,
TPUTOHOMETPUYHUX BHPA3iB,;
. aHamizye rpadikd QYHKIIOHATBHUX 3aJCKHOCTEH, JOCTIKYE IXHI BIIACTHBOCTI;

BUKOPUCTOBYE BIIACTHBOCTI €JIEMEHTApHUX (YHKLIA MpHU aHaNi3i Ta ONUCYBAaHHI PEaJbHHUX SBUII,



MPOLIECIB, 3aJIe)KHOCTEH;

. BOJIOJIiI€ METOJAaMH MAaTeMaTHYHOTO aHaji3y B 00Cs3i, L0 J03BOJISE JOCHIKYBaTH
BJIACTUBOCTI €JIeMEHTapHUX (YHKINK, OyayBaTH iX Tpadiku 1 po3B’s3yBaTH HECKJIATHI TMPUKIIATHI
3aadi;

. 00YHnCITI0E HMOBIPHOCTI BUIIQKOBUX 1011, OI[IHIOE IIAHCH iX HACTaHHS;

* 300paxye reoMeTpuyHi (hirypu, BCTaHOBIIOE 1 OOTPYHTOBYE iXHI BIACTHUBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (iryp mpH po3B’s3yBaHHI 33/1a4; BUMIPIOE T€OMETPUYHI BEJIUYHMHHM, SIKI XapaKTEPHU3YIOTh
PO3MIIIEHHS T€OMETPUYHUX Giryp (BiICTaHi, KyTH), 3HAXOAWUTh KUIbKICHI XapakTEpUCTHKH (iryp
(tutomi, 06’ emu).

CTpykTypa HaBYajbHOI mporpamu. [Iporpamy nogano y ¢opmi Tabuuil, 0 MiCTUTH JBi
KOJIOHKH: 3MICT HaBYAJIbHOTO MaTepially 1 HaBYaJbH1 JOCSITHEHHS YYHIB. Y 3MICTI BKa3aHO HAaBUAJIbHUMA
MaTepial, sSIKUi Mijuisirae BABUSHHIO Y BiAMOBIIHOMY Kiaci. BUMOrn 10 HaBYaJlbHUX JOCSTHEHB YYHIB
OpIEHTYIOTh Ha Pe3y/IbTaTH HABYAHHS, AKi € 00’ €KTOM KOHTPOJIIO i OLIIHIOBaHHS.

3MicT HaBYAaHHS MAaTEMAaTHKH CTPYKTYpPOBaHO 3a TEMaMH JIBOX HaBYaJbHHUX KypcCiB «Anredpa i
MOYaTKU aHami3zy» Ta «['eomerpis» 13 3a3HAYEHHSIM IOCHIIOBHOCTI T€M Ta KUIBKOCTI TOJUH Ha iX
BUBUYEHHS. Takuii poO3MOIIA 3MIiCTy 1 HABYAJIBHOTO Yacy € OpPIEHTOBHUM. YUHUTEISIM 1 aBTOpam
MiJPYYHUKIB HAJA€THCA MPaBO KOPUTYBATH TMOCTIJOBHICTh BUBYEHHS TeM Ta 3MIHIOBATH PO3MOLI
TOJMH Ha BUBYCHHS TEM 3QJIC)KHO BiJ MPHHHATOI METOIUYHOI KOHIICIIIii Ta KOHKPETHUX HaBYAIbHUX
CUTYaIli}l.

YV 36’asky i3 nepemecennam mem «lloxiona ma ii 3acmocysamnsay ma «Koopounamu,
2eomMempuyni nepemeopents ma eekmopu y npocmopiy oo 10 knacy na 2016/2017 nasuanvuuii pik
VKIAOeHO OKpemy mabauyio i3 3MiCmom HA8yaibHo20 mamepiany oas 11.

3a e6iocymuicmio modciueocmi  3abesneuumu  YYHi6 HAGUANLHUMU MAMepiaramu 3 mem
«lloxiona ma ii 3acmocysanns» ma «Koopounamu, ceomempuuni nepemeopeHHs: ma 6eKmopu y
npocmopiy, yi memu Mmodxcyms euguamucsa 6 11 xnaci (6i0nogiono oo mabauys ona 2016/2017
HABYAIbLHO20 POKY, 8UBLIbHeHT 200unu 6 10 Knaci po3nodinaomscsa Ha po3cyo0 4umers).

[Iporpamoro mepeadadyeHO pe3epB HABYAJIBHOIO Yacy, a TaKOXX T'OJUHM Il TOBTOPEHHS,
y3arajJlbHeHHsT ¥ cucreMaTH3alli BHBUEHOro Matepiainy. Cnocid BHUKOPHCTAaHHS pE3E€pPBHOTO Yacy
BUYMTEIb MOKE OOpaTH CaMOCTIHHO: JJIs MOBTOPEHHS HAa MOYAaTKy HaBYAJIbHOTO POKY Marepiaiy, sSIKui
BUBYABCS Y TMOTMEPEHIX Kiacax, K J0JaTKOBI TOJAMHU Ha BUBYCHHS OKPEMHX TEM, SIKIIIO BOHU Ba)KKO
3aCBOIOIOTHCS YUHSIMHU, /U1l IPOBEICHHS IHTEIPOBAHUX 3 MPOQIIBHUMU MPEAMETaMU YPOKIB TOIIIO.

Oco0auBoCTiI opradizanii HaBYaHHS.

[Tporpama akajeMigyHOTO piBHS 3aJa€ JAENO0 MUPIIHA 3MICT 1 BUILI BUMOTH /10 HOTO 3aCBOEHHS
MOPIBHSHO 3 PIBHEM CTaHAapTy. BHUBYEHHS MaTeMaTHKU Ha aKaJIeMIYHOMY piBHI TependadaeThes
nepeayciM y TUX BUNAJKax, KOJM BOHA TICHO IMOB’s3aHa 3 MPOQUILHUMH NpeaMeTaMu 1 3abe3neuye ix
e(heKTUBHE 3aCBOEHHS. .

Y mpomoHOBaHIM mporpami, 3 METOK 3a0e3MeYuTH ISl yYHIB MOXKIWBICTH 3MIHU PiBHSA
HAaBYaHHS MaTE€MAaTHKH, Y KO)KHOMY KJIacli B OCHOBHOMY 30€pEKEHO Ha3BHU 1 TMOCIITOBHICTh BUBUYCHHS
TeM, NepeadayeHuX MPorpaMoro piBHS CTaHIAPTY.

[Ipy HaB4YaHHI MaTeMaTHK{A Ha aKaJeMIYHOMY pIBHI OCHOBHA yBara MPHAUISETHCS HE JIUIIE
3aCBOEHHIO MaTeMaTHYHUX 3HaHb, @ i BHUPOOJIEHHIO BMiHb 3aCTOCOBYBAaTH iX /0 PpO3B’sI3yBaHHS
MPAKTUYHUX 1 MPUKIAJHUX 3a/ad, OBOJOAIHHIO MaTeMaTUYHUMU METOJaMH, MOJCISIMH, IO
3a0e3MeunTh YCIiIIHEe BUBYCHHS MPOQIIbHUX MpeAMETiB — XiMii, ¢izuku, 6ionorii, TexHomnorii. [Ipu
IIOMY 3B’A3KHM MaTe€MaTHKH 3 NpOo(IIbHUMHU NpeAMETaMHU IMOCHIIIOIOTHCS 3a PaxXyHOK pO3B’sI3aHHS
3a/1a4 MPUKIAJHOTO 3MICTY, UTIOCTPAIliil 3aCTOCYBaHHS MaTEMaTUYHUX TOHATH, METOMIB 1 MOAENIeH y
HMIKITBHUX Kypcax XiMmii, 6iomorii, (i3uKku, TEXHOIOTIH.

BuBuaroun MareMaTuky, CTaplIOKIACHUKU MalOTh YCBIJIOMUTH, IO MPOIIEC ii 3aCTOCYBaHHS /10
PO3B’A3yBaHHs OyIb-sIKUX MPUKIAJAHUX 3a/1a4 PO3NOJUIAEThCA HA TpU eTanu: 1) popmaizaris (nepexin
BIJI CUTYyallii, ONKMCaHOi B 3a/1a4l, 10 popMaJIbHOT MaTeMaTUYHOI MOJIeNl i€l cuTyalii, 1 BiJ HeT — 10
4iTKO c(OpMYIIbOBAHOI MaTEMAaTUYHOI 3a/1a4i); 2) po3B’sA3yBaHHS 3aJlaul y MeXax Mo0ya0BaHOi MOiei;
3) iHTeprpeTallisi ofepKaHOTo PO3B’sI3aHHS 3ajayi Ta 3aCTOCYBAHHS HOTO /10 BUXIJHOI CUTYaLi.

3anexHo BiJ Mpo(diaro MOXXKe BUKOPHCTOBYBATUCS BapiaTHMBHA CKJIa0Ba HABYAJIBHOTO IUIAHY,
mo nepeadadae mpoBenAeHHs (aKyIbTaTUBIB, KypCiB 3a BHOOPOM, OpI€EHTOBAaHUX HA TIOCHJICHHS
MDKIpEIMETHUX 3B’SI3KIB MaTeMaTUKd 3 NpodiibHUMHM npeameraMu. Hampukian, Taki Kypcw 3a



BHOOpOM: «MaremMaThuHi METOJM OOpPOOKH PE3yJIbTAaTIB XIMIYHOTO EKCIEPUMEHTY», «MaTemMaTudHe
MoJIemoBaH A y Oiomorii», «llpuitomu rpadiuHoro 300paxKeHHsT BIACTHBOCTEH TEXHIYHUX OO €KTIB i
MPOIIECiB» TOMIO. X BHBYCHHS HE JIMIIE MOCHIIOE MDKIIPEIMETHI 3B SI3KH, a W CHpPHUSE YCIIITHOMY
3aCBOEHHIO YYHSIMHU NPOQUIBHUX MPEIMETIB.

OuiHlOBaHHA HABYAJIbHUX JI0CATHEHb YYHIB.

Jlo HaBUaNbHHX JOCATHEHb YYHIB 3 MAaTEMATHKH, SIKI MiJUISTAlOTh OI[IHIOBAHHIO, HAJIEXKaTh
KJIFOYOB1 Ta MaTeMaTHU4HI KOMIIETEHTHOCTI:

. TEOPETUYHI 3HAHHSI, IO CTOCYIOTHCS MATEMATHYHUX MTOHSTH, TBEPKEHB, TEOPEM,
BJIACTUBOCTEH, 03HAK, METOJIIB Ta iJIci MaTEeMAaTHKH;

. 3HAHHS, [0 CTOCYIOTHCSI CIIOCO0IB ISITBHOCTI, SIKi MOYKHA TIOJIATH Y BUTIISAI CUCTEMH i
(mpaBwIIa, aITOPUTMU);

. 3JIaTHICTH 0€3MOCePeTHRO 3IMCHIOBATH BXKE BIJIOMI CIIOCOOH AisSUTBHOCTI BIATOBITHO 10
3aCBOEHUX MPABWJ, AITOPUTMIB (HANPUKJIAJ, BHKOHYBAaTH IIEBHE TOTOXXHE IEPETBOPEHHS BHpa3y,
pO3B’sI3yBaTH piBHs{HHﬂ MEBHOTO BUIY, BUKOHYBAaTH I'€OMETPUYHI MOOYIOBH, TOCTIKYBATH (PYHKIIIIO
Ha MOHOTOHHICTb, PO3B’sI3yBaTH TEKCTOBI 3a/1a4i PO3TIAHYTHX THIIIB TOIIIO);

. 3IATHICTh 3aCTOCOBYBATHM HaOyTi 3HAHHA 1 BMIHHSA JJIsI PO3B’S3aHHS HAaBYAIBHHUX 1
IPAaKTUYHUX 3a/1a4, KOJIU 1IIJISIX, CIIOCIO TaKoro po3B’s3aHHA NOTPIOHO MONEPEeIHbO BU3HAUNTH (3HANTH)
caMoMy.

I[Tpu owiHIOBaHHI HABYAJIBHUX JOCSATHEHb YUHIB MalOTh YPaXOBYBaTHCS:

. XapaKTePUCTHKU BIJIMOBIA1 YUHS: IPABHIbHICTb, IOBHOTA, JIOT14YHICTh, OOTPYHTOBAHICTb,
LUTICHICTB;

. SKICTb 3HaHb: OCMHCIEHICTb, TJIMOWHA, Yy3arajdbHEHICTh, CHUCTEMHICTh, THYYKICTb,
J€BICTD, MIIIHICTE;

. CTyMiHb CHOPMOBAHOCTI 3araJIbHOHABUATIFHUX Ta MPEAMETHUX YMiHb 1 HABUYOK;

. piBEHb BOJIOAIHHA PO3YMOBHUMH OIEpallisMU: BMIHHS aHali3yBaTH, CHUHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTu, K1acu(ikyBaTH, y3arajJbHIOBaTH, pOOUTH BUCHOBKH TOIIO;

. JOCBiJ] TBOpPYOI [isSUIBHOCTI (BMIHHS BHSBISATH TNpoOJeMH Ta po3B’sI3yBaTH iX,
(bopMyITIOBaTH T'IOTE3H);

. CaMOCTIHHICTh OLIIHHUX CY/’KEHb.

BiamoBimHO A0 CTymeHs OBOJIOMIHHS 3a3HAYCHUMH 3HAHHSAMH 1 CIOCOOAMH JiSUTBHOCTI
BUOKPEMIIIOIOTHCS YOTHUPH PIBHI HAaBYAIBHUX JOCSTHEHb IIKOJIAPIB 3 MaTeMaTHKU: IMMOYATKOBHIA,
CepeNHii, TOCTaTHI!, BUCOKHUH.

IlouaTkoBuii piBeHb — yueHb (YUCHHUIIS) HA3UBAa€E MaTeMaTHUHUI 00’eKT (BUpa3, HopMyIH,
reoMeTpuuHy ¢irypy, CUMBOJ), ajie TUIBKH B TOMY BHITQJIKy, KOJH 1€l 00’€KT (floro 300pa’keHHs,
OIUC, XapaKTepUCTHUKA) 3alpoIrioHOBaHO Homy (iif) Oe3mocepenHbo; 3a JOMOMOTOI0 BYMTENSI BUKOHYE
eJIeMEHTapH1 3aB/IaHHS.

Cepenniii piBeHb — y4eHb (YUCHHIISI) MOBTOPIOE iH(GOpMAIit0, omeparlii, Aii, 3aCBOEHI HUM
(Hero0) y mporieci HaBYaHHs, 31aTHUI(a) pO3B’SI3yBaTH 3aBJAaHHS 32 3pa3KOM.

JlocTaTHiii piBeHb — y4eHb (YYEHHIIS) 3aCTOCOBYE 3HAHHS B CTaHAAPTHHUX CHUTYaAIlisiX, BMI€
BUKOHYBAaTH MaTE€MAaTH4HI OIepallii, 3arajJbHl METOJM 1 MOCTIJOBHICTh (anropuT™m) sKux nHomy (i)
3HailoMi, aJie 3MICT Ta YMOBU BUKOHAHHS 3MiHEHI.

Bucokuii piBeHb — y4eHb (y4CHHMIIS) 3MaTHHI(A) CAMOCTIMHO OPIEHTYBATHCS B HOBHIX ISt
HBOTO (HET) CUTYaIlisX, CKJIAJAaTH TUIaH Jiii 1 BAKOHYBaTH HOTO; IPOMOHYBAaTH HOBI, HEBijoMi oMy (iif)
paHinie po3B’si3aHHs, TOOTO Horo (if) AiAIbHICTE Ma€ AOCHITHULIBKUNA XapakTep.

OmuiHIOBaHHS SKOCTI MaTeMaTHYHOI MiJTOTOBKM YYHIB 3IiHCHIOETHCS y JIBOX acIEKTax: piBEHb
OBOJIOJIIHHS TEOPETUYHUMHU 3HAHHSAMH Ta SKICTh MPAKTHUYHUX YMIiHb 1 HaBHYOK, 3JaTHICTb
3aCTOCOBYBATH BUBUYCHHMI MaTepial ITiJ] Yac po3B’si3yBaHHS 3a/1ad i BrpaB. OIiHIOBaHHS 3iIHCHIOETHCS
B CHCTE€MI IOTOYHOrO, TEMaTHMYHOI'O KOHTPOJIIO 3HaHb, KOJM Oajlii BHUCTaBISIOTHCA 33 BUBYEHHS
OKPEMHUX TeM, PO3JILJIIB Ta MiJl 4ac Jep’KaBHOi aTecTallli.

PiBenn a1
HAaBYaJILHU " KpwuTepii oriHIOBaHHS HaBYaJIbHHUX JIOCSTHECHb
X
IOCSTHEHD



VY4yens (yueHuIs) po3mizHae OJUH 13 KUIBKOX 3alpOMOHOBAHUX MAaTEMaTHYHHUX
00’€KTiB (CUMBOJIiB, BUPA3iB, TeOMETPUYHUX (DIiryp TOIIO), BUIUIHBILN HOTO cepel
HIINX; YUTAE 1 3aMHUCYy€ YUCIIA, TIEPETIHCYE JAHUH MaTeMaTHIHUN BUPa3,
bopMyny; 300pakye HAUMPOCTIIT reoMeTprudHi Pirypu (Matoe eckis)

VYueHs (yueHHIIs) BUKOHY€E OJTHOKPOKOBI [Iii 3 4YMCIaMy, HAUIIPOCTIIIUMHU
MaTeMaTUYHUMH BHPa3aMU; BITi3HAE€ OKPEMi MaTeMaTH4YHi 00’ €KTH 1 MOSICHIOE CBii
BUOID

1. [TouaTkoBUiA

VYdenb (yueHHIIs) MOPIBHIOE J1aHi 200 CIIOBECHO OMUCAaHI MaTeMaTH4HI 00’ €KTH 32
iX CyTTEBUMH BIACTUBOCTSIMU; 3a JJOMIOMOTOI0 BUUTEIISI BUKOHYE €lIEMEHTapHI
3aBJIaHHS

VYuens (yueHHIIs) BIATBOPIOE O3HAUEHHSI MATEMATUYHUX MTOHATH 1 (POPMYITIOBAaHHA
TBEP/KEHB; HA3MBAE CIEMEHTH MaTeMaTHIHUX 00’ €KTiB; (hOPMYITIOE MesKi
BJIACTUBOCTI MAaTEeMaTUYHUX 00’ €KTiB; BUKOHYE 3a 3pa3KOM 3aBJaHHS
000B’SI3KOBOTO PiBHSA

Y4eHb (yueHHIIS) UTIOCTPYE O3HAUEHHSI MAaTEMAaTUYHUX MTOHSTh, (DOPMYITIOBaHHS
TEOpEM 1 IPABHJI BUKOHAHHS MaTEeMAaTUIHUX Jii MPUKIIATaMH 3 TOSICHCHb BUNTEIIS
a00 miApyYHUKa; pO3B’s3y€ 3aBAaHHA 000B’I3KOBOTO PIBHS 32 BITOMUMHU
QJITOPUTMAMU 3 YaCTKOBUM TIOSICHCHHSIM

I1. Cepenniii

VY4eHb (yueHHIIs) UTIOCTPYE O3HAUEHHSI MaTEMaTUYHUX MOHSTh, (POPMYITIOBaHHS
TEOpeM 1 IPaBUJI BUKOHAHHS MAaTeMAaTUYHUX Jiil BIaCHUMHU IPUKIalaMH;
CaMOCTIHHO pO3B’sI3y€ 3aBAaHHsI 000B’I3KOBOTO PIBHA 3 JIOCTATHIM MOSICHEHHSM;
3aMucye MaTeMaTUYHUN BUpa3, GOpMYITy 3a CIIOBECHUM (OPMYIIIOBAHHSAM 1
HaBIAKU

VY4eHb (yueHHIIs) 3aCTOCOBYE O3HAYCHHSI MATEMAaTHYHHX TTOHSTH Ta 1X
BJIACTUBOCTI JJIsl pO3B’sI3yBaHHS 3aBAaHb Yy 3HAHOMUX CUTYAIIisIX; 3HAE 3aJIC)KHOCTI
MDK €JIEMEHTaMH MaTeMaTHYHUX 00’ €KTIB; CAMOCTIHHO BHIIPABIISIE€ BKa3aH1 oMy
(1¥1) momMuITKK; PO3B’SA3y€E 3aBIaHHS, Iepe0aueHi IPorpamMoro, 6e3 J0CTaTHIX
MOSICHEHb

VYuenb (yuyeHHIIs) BOJIOI€ BU3HAYEHUM MIPOrPAMOI0 HAaBYAJILHUM MaTepiajioM;
PO3B’sI3y€ 3aBIaHHSA, IEpe10adeHi IPOrPaMor0, 3 YACTKOBUM TIOSICHCHHSIM;
YaCTKOBO apryMeHTy€ MaTeMaTHUHI MIPKyBaHHsI i pO3B’s13aHHS 3aB/IaHb

III. JocraTtHiit

VYueHsb (yueHHIIs) BUIBHO BOJIO/II€ BUBHAYEHUM IPOrPaMOI0 HaBYAIbHUM
MaTepiaioM; CaMOCTIHO BUKOHYE 3aBJIaHHS B 3HAMOMUX CHUTYaIlisSIX 13 JOCTATHIM
MOSICHEHHSIM; BUIIPABIISE TOMYILEH] TOMUIIKU; TIOBHICTIO apI'yMEHTY€
OOIpYHTYBaHHS MaTeMaTUYHUX TBEPIKEHb; PO3B’SI3y€ 3aB/aHHA 3 IOCTaTHIM
NOSICHEHHSIM

10

Kiro4oBi Ta MaTeMaTH4HI KOMIIETEHTHOCTI Y4YHs (y4€HHII1) TOBHICTIO
BIJIIIOBIAAIOTh BUMOTraM MPOTpaMu, 30KpeMa: YUeHb (YUEHHUIs) YCBITOMIIIOE€ HOBI
JUTSL HUX MaTeMaTu4Hi akTH, 171ei, BMi€ IOBOJUTH mepeadadeHi mporpamMmoro
MaTeMaTH4H1 TBEPKEHHS 3 JOCTAaTHIM OOTPYHTYBaHHSM; M1 KEPIBHULITBOM
YUUTENS 3HAXOAUTh JKepea iHpopMallii Ta CaMOCTIIIHO BUKOPHCTOBYE iX;
PO3B’A3Y€ 3aBJIaHHs 3 IOBHUM IOSICHEHHSM 1 OOIPYHTYBaHHSIM

11

1V. Bucokwuii

VY4eHsb (y4eHUIs1) BITLHO 1 MPABHIIBHO BUCIIOBJIIOE BiJIMOBIIHI MaTeMaTHYHI
MipKyBaHH:I, IEPEKOHJINBO apTYMEHTYE 1X; CAMOCTIHHO 3HAXOAUTH JKeperna
iH(opmarrii Ta rmparoe 3 HUIMH; BUKOPUCTOBYE HAOYTi 3HAHHS 1 BMIHHS B
HE3HAHOMUX JJISl HUX CUTYaIlisiX; 3Ha€ mepen0aueHi mporpaMor0 OCHOBHI METOIU
pO3B’s3yBaHHS 3aBAaHHS 1 BMI€ iX 3aCTOCOBYBATH 3 HEOOXITHUM OOTPYHTYBAHHIM

12

VYueHs (yueHHIIs]) BUSBIISIE BapiaTUBHICTh MUCIIEHHS 1 palliOHAJIbHICT Y BUOOP1
crocoOy po3B’A3yBaHHS MaTeMaTHYHOI TPOOJIEMU; BMI€ y3arajabHIOBaTH i
cucTeMaTH3yBaTH HaOyTl 3HaHHS; 3aTHUI(A) pO3B’sI3yBaTH HECTAHAAPTHI 3aaul
Ta BIPaBU

[loTouHe OLIIHIOBaHHS Y4YHIB 3 MAaTeMAaTHKH MPOBOAMUTHCS O€3MOCepeqHBbO MiJ Yac HaBYATbHUX
3aHATH a00 3a pe3yJbTaTaMH BUKOHAHHS JOMAITHIX 3aBAaHb, YCHUX BIAIOBIIEH, MUCHMOBUX POOIT




TOLLO.

Pexomenauii moao podoru 3 nporpamMoro. Meronka HaBYaHHA MaTEMATHKH HA aKaJeMIidYHOMY
PiBHI Ma€e BpaxOBYBaTH I1iJIl Ta 3aBJIaHHS BUBYCHHS KYPCY, OCOOJUBOCTI HOTO 3MICTY 1 CTPYKTYpH.

CrpykTypa 1 3MICT HaBUAJIBHOTO MaTepially 3yMOBIIOE MOCHICHHS MDKIIPEIMETHHX 3B S3KiB ITi[
yac floro BuB4YeHHs. Lle crocyeThbes, 30kpeMa, 3aCTOCYBaHHS METO/IB aHAJI3y 1 ajareOpu Nnpu BUBYEHHI
reoMeTpii 1 HaBmaku. 3HA4YHA yBara MNPHIUIETHCS TAaKOXK 3B’A3KaM 3 NPO(UIPHUMU HaBYAJIbHUMHU
IpeJMeTaMu, 03HAaHOMJIEHHIO YYHIB 3 JIeIKUMHU BaKIMBUMHU MAaT€MaTHYHUMM MOHATTAMH 1 METOIAMH,
AK1 ITUPOKO 3aCTOCOBYIOTHCS Y (i3uIli, XiMii, 61050T1i, TEXHOIOTISX.

MeToau4Hi MiIX0U A0 BUBUCHHS MAaTeMAaTHKH Ha aKaJeMidHOMY PiBHI JOOMPAIOTHCS BiMOBITHO
710 0COOIMBOCTEH PO3YMOBOI MisSUTBHOCTI YUHIB 1 3MICTY HAaBYaJILHOTO MaTepiany.

[TopiBHSIHO 3 piBHEM CTaHAAPTY CYTTEBO MiJBULIYETHCS TEOPETUYHUIN PIBEHb HABUAHHS, 30KpeMa
IpY BUBYCHHI PiBHSIHB, HEPIBHOCTEH Ta 1X CHCTEM aKIEHTYETHCS yBara Ha OCHOBHUX MOHSTTSX: KOPIHb,
PO3B’S30K, PIBHOCHJIbHICTD, HACIIIIOK, MOJKJIMBICTh BTPATH Ta TMOSIBU CTOPOHHIX KOPEHIB, MEPEBIpKa K
Ba)XXJTUBA CKJIAJ0Ba MPOIIECY PO3B’I3YBAHHS.

[TporpaMHi BUMOTH 10 MiATOTOBKH YYHIB 30pPI€HTYIOTh BUMTEIS HA JOCATHEHHS METH HaBUaHHS 3a
KO>KHOIO TEMOIO MPOTpaMH, TOJIETIIATh TUIAHYBaHHS LiJIeH 1 3aBaHb YPOKIB, TaAyTh 3MOTY BU3HAYUTH
aJIeKBaTHI TEXHOJIOT'1l IPOBEACHHS 3aHATh, IOTOYHOI'O 1 TEMATUYHOI'O OLIHIOBAHHS.

HaBuanpHi TeMu, BU3HAU€H1 IPOTrPaMOI0, MOKYTh BUBYATHUCS YUHSIMH Ha PI3HUX PIBHSAX 3aCBOEHHS
TEOPETUYHOI0 Martepiainy i (opMyBaHHS yMiHb. 3a YMOBU MiHIMajJbHOI KUIBKOCTI F'OJUH 1 HU3BKOTO
pIBHS MaTeMaTU4HOI MiJTOTOBKM Y4YHIB KJacy Jesiki TeMH Ha YpPOKaxX MOXYTh posrisaatucs 0e3
JI0BE€JIeHb, Ha MPOCTUX 1 JIOCTYITHUX MPUKJIAZaX 1 HE BUHOCUTHUCS Y TOBHOMY 00Cs31 Il TeMaTUYHOTO
KOHTpOJIIO. 3alikaBieHl Y4YHI MOXYTb JETaJbHIIE ONAHOBYBAaTM TaKl TEMH CAMOCTIHHO 3a
HiApYyYHUKOM, Ha Kypcax 3a BUOOpoM a0o mij yac iHAMBIlyaJbHOTO HaBYaHHS B O3aypOUYHUIl yac.

OcHOBHOIO (POpMOIO TIPOBENEHHS 3aHITh 3aJMINAETHCS CHCTEMAa YPOKIB: BHUBYEHHS HOBOTO
MmaTepiany, (GOpMyBaHHS BMiHb pPO3B’A3yBaTH 3a/ayi, y3arajJbHEHHsS Ta CHCTeMaTH3allii 3HaHb,
KOHTPOJIIO 1 KOpeKIii 3HaHb. [lopsia 13 UM mmpiie, HiXK NPy BUBYEHHI KypCcy MaTeMaTHKU Ha PIBHI
CTaHJApTy, BUKOPUCTOBYETHCS WIKUIbHA JIEKIis, CEMIHApChKi Ta TMPAKTUYHI 3aHATTS, a TaKOXK
HeTpaauliiHl GopMH HaBYaHHS (TPYNOBI, JUAAKTUYHI ITPH, YPOKH «OAHI€] 3ajmadi», «OJHIET 171€1»,
MaTeMaTu4Hi «001», IHTErpoBaHI YpPOKHM MAaTeMAaTUKU 3 NPOQUIBHUM HPEeIMETOM TOII0). MeToauka
HAaBUAaHHS XapaKTePU3YEThCS IHTEHCHBHOIO CAMOCTIMHOIO iSUTHHICTIO YYHIB, 1HAWBITyalli3alli€ero
HaBYaHHS, 3aCTOCYBaHHSAM IPOOJIEMHO-TIONTYKOBUX METOJIIB, TAKUX METOAMYHHMX NPHUHOMIB 1 3ac00iB
HaBYaHHS, SK MaTeMaTHYHE MOJICIIOBAHHS, JIOTiYHE KOHCTPYIOBaHHS, rpad-cxemu, mapajieibHe
BUBYEHHS CXOKUX MAaTEMAaTUYHUX 00’ €KTIB, CHHTETUYHI Ta KOMOIHOBaH1 BIPaBH TOILO.

[Iupoki MOXIMBOCTI s IHTeHCH]iKalii Ta ONTHUMI3aIlli HaBYaJbHO- BUXOBHOTO TIPOIIECY,
aKTHBI3allil TMi3HABAJIBHOI JISUIBHOCTI, PO3BUTKY TBOPYOTO MHCJICHHA YYHIB HaJalOTh CydacHi
iH(opMaIiifHi TeXHOJIOT1] HaBYaHHS, K1 3aJ0OBOJILHSIOTH TaKi OCHOBHI BUMOTH:

. BpPaxOBYIOTh OCOOJMBOCTI HAaBYaJIbHOI MISIBHOCTI, i 3MICT 1 CTPYKTypy; IHKIH
KUTTEMISUTBHOCT] YYHsI, HOTO 3A10HOCTI, IHTEpECH, HaXWJIM, 1HAWBIIyaJIbHI BIAMIHHOCTI y4HIB,
dopmu iX nposBy y cpepi KOMyHIKATUBHUX BiTHOCHH 1 B Mi3HABaJIbHIN AiSIIBHOCTI;

. € BaplaTHBHHMH, OCOOHMCTICHO OpPIEHTOBAHMMH, KOJHM 3HAaHHs, BMIHHSI Ta HaBUYKH
PO3TJISNAIOTECS HE JIMIIE K CaMolilb, a M 3acid PO3BUTKY Ii3HABAJIBHUX SIKOCTEH YYHS;
BUXOBYIOTh B Y4YHs 3/IaTHICTb OyTH CYO €KTOM CBOTO PO3BUTKY, PE(PIECKCUBHOI'O CTaBJIECHHS 10
caMoro ceoe;

. 3a0e3neuyoTh UTICHE MCUXO0JI0r0-MEeTOANYHE MPOEKTYBAaHHS HAaBYAJIBLHOI'O MPOIECY B
YMOBax pIBHEBOI Ta NPOQIbHOI AU(EpeHLialii HaBYaHHS.

[linBuieHHIO €(QEeKTHUBHOCTI YpPOKIB MaTeMaTUKU B CTapIIMX KjIacax CHpUSE€ BUKOPUCTAHHS
nporpaMHux 3aco0iB HaBuanmpHOTO Tpu3HaueHHT GRAN 1, GRAN 2D, GRAN 3D, DG, EUREKA,
GeoGebra, AGrapher, 61067110TeK eIeKTPOHHUX HAOYHOCTEH TOIIO. 3a X JOOMOTOI0 AOCTYIHIIINM CTa€e
BHUBYEHHS HU3KM TE€M Kypcy ajreOpu 1 MoyaTKiB aHalli3y Ta reomeTpii: modynosa rpadikiB QyHKIIH,
PO3B’A3yBaHHs CUCTEM pPIiBHSHb 1 HEPIBHOCTEW, 3HAXOPKEHHS IuIoml (iryp, oOMexeHuX rpadikamu
¢byHK1IH, ToOya0Ba Mepepi3iB reOMETPUYHUX TLI, 00YUCIIEHHS 00’ €MIB TL1 00€pTaHHS TOILIO.
JIOIIIBHOO TaK0XK BOAYAETHCS OpraHizallis MpoOIeMHO-TIONIYKOBOI (AOCHITHUIIBKOT) TiSTIBHOCTI YUHIB
Ha YpOKax Ta MO3aKJIacHUX i (JaKyJTbTaTUBHUX 3aHATTIX 3 MATEMaTHKH.



OPICHTOBHUI TEMATUYHUM IUIAH BUBYEHHS 5
AJITEBPU I TIOYATKIB AHAJII3Y TA TEOMETPIi. AKAJIEMIYHHWI PIBHEHD

(6cvozo 315 200)
Anrebpa 1 movatuii aHaiizy (ecvozo 175 200)
KinbkicTb
Kinac Homep Has3sa Temn TO/THMHE JTTA
TEMU BHUBUYCHHS
TEMU
1 @DyHKI1, pIBHSHHS 1 HEPIBHOCTI 6
2 CreneneBa QyHKITIS 10
3 Tpuronomerpudni QyHKITI1 16
4 TpuroHomMeTpuyHi piBHSIHHS 8
10 5 IToxiqHa Ta ii 3acTocyBaHHs 22
[ToBTOpEHHS, y3araJlbHEHHS Ta CHCTEMaTU3allis
HaBYaJBHOTO MaTepially, po3B’sI3yBaHHS 3a/1a4, 8
pe3epBHUI Yac
Pazom: 70
6 IToka3HukoBa Ta Jorapupmiyaa GyHKI| 22
7 EnemenTn KoMOiHATOPHUKH, TEOPii KMOBIpHOCTEH 1 12
MaTEMaTHYHOI CTATUCTUKU
11 8 InTerpan Ta Horo 3acTocyBaHHs ‘ 20
[ToBTOpEHHS, y3araJbHEHHS Ta CHCTeMaTU3allis
HaBYaJILHOTO MaTepiajy, po3B’si3yBaHHs 3aj1ay, ol
pe3epBHUIL Uac
Pazom: 105
T'eomempisn (écvozo 140 200)
KinbkicTb
Kiac Howmep Hasga temu FOMHI VLA
TEMU BUBYCHHS
TEMU
1 Beryn o crepeometpii 4
2 [NapanenpHICTh IPAMUX 1 TUIOIIKH Y IPOCTOPI 16
3 [lepneHaAUKyYISIPHICTS TPSIMUX 1 IUTOIIMH Y TIPOCTOPI 20
10 4 Koopaunatu, reomerpuuHi MePETBOPEHHS Ta BEKTOPHU 16
y IpOCTOPi
[ToBTOpEHHSI, y3araJlbHEHHS Ta CHCTEMaTU3allis
HaBYaJHLHOTO MaTepiandy, po3B’sI3yBaHHS 3a7a4, 14
pe3epBHUM 4ac
Pazowm: 70
5 MHororpaHHuku 16
6 Tina obepraHHs 14
7 O06’eMu Ta MO TOBEPXOHb TEOMETPHYHUX Tl 14
1 [ToBTOpEeHHsI, y3araJlbHEHHS Ta CHCTeMaTU3allis
HaBYAJIBHOTO MaTepiaily, po3B’sI3yBaHHS 3a/1a4, 26
pe3epBHUI Yac
Pazowm: 70




OPIEHTOBHUU ITJIAH ITPOBEJIEHHSI KOHTPOJIbHMUX POBIT
Anrebpa 1 MOYaTKu aHATI3y

KinbkicTb
Homep
Kiac Ha3sa Temu KOHTPOJIbH
TEeMH )
uX pooiT
1 OyHKIIi1, pIBHSHHS 1 HEPIBHOCTI 1
2 Crenenea QyHKIIis 1
3 TpuronomerpuyHi GyHKIii 1
4 TpuroHoMeTpu4Hi piBHIHHA 1
10
5 INoxinHa Ta ii 3acTOCyBaHHS 2
[ToBTOpEHHS, y3araJpHEHHS Ta CHCTEMAaTH3allisl HABYaJIbHOTO 1
MaTepiaiy, po3B’si3yBaHHS 33a]a4, pe3epPBHHIA Yac
Pazom: 7
6 [Toxa3HukoBa Ta jJorapudmiuna QyHKIii 1
7 EnemenTn koMOiHATOPHUKH, TEOPii KMOBIPHOCTEH 1 MaTEMaTHIHOT 1
CTaTUCTUKHU
11
8 [HTEerpan Ta ioro 3acToCyBaHHS 1
[ToBTOpEeHHS Kypcy ainre0pH i MovaTkiB aHaJizy 1
Paszowm: 4
["eomeTpis
Kinbkicth
Homep
Kiac Ha3sa Temu KOHTPOJIBH
TEMH )
HX poOiT
1 Beryn 1o crepeomerpii
2 [TapanenbHICTh MPAMHUX 1 TJIOMIMH Y POCTOPI 2
3 [epnieHAUKYIAPHICTD NPSAMUX 1 TUIOIIKH Y IIPOCTOPi 1
10
4 KoopnnnaTty, reoMeTpryHi IepeTBOPEHHs Ta BEKTOPH Y IPOCTOPI 1
[ToBTOpEHHS!, y3aradbHEHHS Ta CUCTEMaTH3allisi HABYaJIbHOTO 1
Marepiaiy, po3B’si3yBaHHs 33134, Pe3epBHUIT yac
Pazom: 5
5 MHoTrOorpaHHUKH 1
Tina obepranus
11 7 O06’emH Ta MJIOLII TOBEPXOHb T€OMETPUYHUX Ti
[ToBTOpEHHS!, y3aradbHEHHS Ta CUCTEMaTH3allisi HABYAJIHHOTO 1
Mmarepiaiy, po3B’si3yBaHHA 3a7a4
Pazom: 4




AJITEBPA 1 TTIOYATKU AHAJII3Y
10-i1 ximac (70 rox, 2 TO1 HA THIKIEHB)

K- HaBuaJibHi 10CSITHEHHS YYHIB
CTh . .
3MicT HaBYAJILHOTO MaTepiaay
roJu
H
6 Tema 1. ®DYHKIIII, PIBHSITHHS 1 VYyens (yueHuts):
HEPIBHOCTI KOPHUCTYEThCS PI3HUMHU CIIOCO0aMHU 3aJaHHS
Yucnosi ¢pyHkuii Ta ix BractuBocTi. CiocoOu | GyHKIIiH; (popMyJII0€ O3HAUEHHS YUCTIOBOI
3aaHHs yiciaoBux QyHkmii. [lapui Ta ¢byHKii, 3pocTaroyoi i craaHoi QyHKIIH, napHoi
HenapHi QyHKii 1 HenmapHO1 PYHKIIIH;
[ToGynoBa rpadikiB (yHKIIIH 32 JOMOMOTOI0 | 3HAXOAUTH obnacThb BU3HAYECHHS
T€OMETPUYHUX TIEPETBOPEHD BITOMHX (YHKIIOHATBHUX ~ 3QJIKHOCTEH, 3HAYEHHS
rpagikiB QyHKIIIH. GyHKUIA MU 33JaHUX 3HAUYEHHSIX apryMeHTy 1
PiBHOCHMIIBHI MIEPETBOPEHHS PIBHSIHB. | 3HAUEHHSI apryMeHTY, 3a SKuX (QyHKIis HaOyBae
PiBHSHHSI-HACITI KH. PiBHOCHIIBHI | TaHOTO 3HAYEHHS,;
MIePETBOPECHHS HEpIBHOCTEH, METOJ | BCTAHOBJIO€E 32 rpadikoM (yHKIIT i1 OCHOBHI
IHTEepBAaIiB. BJIACTUBOCTI;
BHUKOHYE€ i MOSICHIOE TIEPETBOPEHHSI TpadiKiB
byHKIIH;
AocaiaxKye GyHKIN, 3a/1aH1 aHAIITUYHO,
BHKOPHUCTOBYE OJICpXKaHi Pe3ylbTaTH IS
moOynoBu rpadikiB GyHKITIH;
3aCTOCOBYE BIACTUBOCTI QYHKIIIH J10
pO3B’s3yBaHHS PIBHAHB 1 HEPIBHOCTEH;
MOSICHIOE 3MICT MOHATH «PIBHOCHIIBHI
MIEPETBOPEHHSI PIBHAHD Ta HEPIBHOCTEI,
«PIBHSHHSA-HACIIJIKNY; BAKOPHUCTOBYE 1X U
pO3B’s3yBaHHI PIBHAHb Ta HEPIBHOCTEH.
10 | Tema 2. CTEIIEHEBA ®YHKIIA YueHb (yueHUIIs):
Kopinb n-ro crenens. ApudpmeTnynuii (popmy.110€ 03HAYECHHS KOPEHS N-20 CTEIICHS,
KOpPiHb N-TO CTEMEeHs, 1Oro BIACTHUBOCTI. apu(MeTUYHOTO KOPEHS 1-20 CTETICHS, CTETICHS 3
[lepeTBOpenHs kopeHiB. Jlii Hax KOpEHAMHU. palioHaJIbHUM MTOKa3HUKOM, BJIACTHBOCTI
®ynkuis ¥ = V= Ta i rpadik. KOPEHIB Ta CTENEHS 3 palliOHAIbHUM
IppartionanabHi piBHSHHS. MMOKa3HUKOM;
004HCIII0€, OLIHIOE TA NOPiBHIOE 3HAYCHHS
Crenenesa (yHKIIis, 11 BIaCTUBOCTI Ta BHpA3iB, K1 MICTATh CTEIEHI 3 pallloHATBHIMHI
rpadik. MOKa3HUKaMHM, KOpeHi;
po3mizHae Ta 300paxye rpadiku CTCTICHEBUX
GyHKLIN; MOEJII0E PEaIbHI TPOLIECH 32
JIOTIOMOT'OF0 CTENIEHEBUX (DYHKIIIH;
PO3B’sI3y€ HECKJIA/IHI ippalliOHaJIbHI PIBHAHHS.
16 Tema 3. TPUTTOHOMETPUYHI VYyens (yueHuns):

OYHKIII

Panianne BumiproBanus KytiB. CuHyc,
KOCHHYC, TAHT'€HC, KOTAHTCHC KyTa.
TpuronomerpuyHi HyHKIIT YHCTOBOTO
aprymenTy. OCHOBHI CITiBBIJHOIIICHHS M1
TPUTOHOMETPUYHUMHU (PYHKIISIMUA OJTHOTO
aprymeHty. @opmysiu 3BeICHHS.
[epionnunicts GpyHKIiNA. BractuBocTi Ta
rpadiky TPUTOHOMETPUYHUX (QYHKITIH.
TpuronomerpuyHi hopmynu: GopMynu

BHKOHY€ TIEPEXiJl BiJl paiaHHOI MipH KyTa 10
IpaayCcHOI 1 HaBMAKH;

BCTAHOBJIIOE BIAMIOBIIHICTS MK JIMCHUMH
9HCIIaMH 1 TOYKaMHU Ha OJMHHYHOMY KOJIi;
(opMy.TI0€ 0O3HAYCHHS CUHYCA, KOCHHYCA,
TaHTeHCA, KOTAaHIeHCa KyTa i YHCIIOBOTO
apryMEHTY; BIACTHBOCTI TPUTOHOMETPHYHHUX
GbyHKIIH;

po3mi3Hae i 0yaye rpadiku TPUTrOHOMETPUYHUX

GbyHKIIH;




JoaBaHHs; (POpMyIH 1O IBITHOTO KYyTa;
dbopMynu IepeTBOPEHHS CYMH 1 PI3HULII
TPUTOHOMETPUYHUX (PYHKLIN y TOOYTOK;
dbopMynu epeTBOpeHHs JOOYTKY
TPUTOHOMETPUYHUX (PYHKIIIH y cymy.

JIIOCTPY€ BIIACTUBOCTI TPUTOHOMETPUIHUX
¢byHKIII# 32 1OTOMOT010 Tpadikis;

00YHMCIII0€ 3HAUYEHHS] TPUTOHOMETPUYHUX
BHpa3iB; NePeTBOPIOE HECKIIAIHI
TPUTOHOMETPHUYHI BUpa3u;

3aCTOCOBY€ TPUTOHOMETPUUHI (YHKIIIT O OMUCY
peabHUX TPOIIECiB, 30KpeMa rapMOHIYHIX
KOJIMBaHb.

8 Tema 4. TPUTTOHOMETPUYHI Y4eHp (yueHUIIs):
PIBHAHHSA O00IPYHTOBY€ pO3B’S3KM HAMIPOCTIIINX
Haiinpocrimi TpuroHoMeTpuyHi piBHIHHS. TPUTOHOMETPUYHHX PIBHSHB;
OcHOBHI criocoOu po3B’A3yBaHHs PO3B’A3y€ HECKIIAIHI TPUTOHOMETPUYHI
TPUTOHOMETPHUYHUX PiBHSHb. PIBHSIHHSI.
22 | Tema 5. IOXIJIHA TA ii VYyens (yueHuns):
3ACTOCYBAHHSA NOSICHKE TEOMETPUYHUHN Ta PI3UYHHI 3MICT
3anayi, MO MPUBOJATH J0 MOHATTS MOXIAHOI. | MOX1AHOI; (POPMYJIIOE TIPaBHIIa
I'eomeTpuunuii Ta Gi3uyHUN 3MICT TOXITHOI. | AU(EPEHITIFOBaHHS, TOCTATHI YMOBH 3POCTaHHS 1
Tabnuus moxiaHuX. cnananHs QyHKII1, yMOBU eKCTpeMyMy (yHKIIIT;
[ToximHa cymu, TOOYTKY 1 YaCTKH (QYHKITIH. HAa3MBAE€ TIOXITHI OCHOBHUX €JIEMEHTAPHUX
[MoximHa ckinaneHol PyHKIIii. byHKIIH;
3acTocyBaHHS TOXIHOI JO JOCTIIKCHHS | 3HAXOAMTH MOXiAHI QYHKIIIH, KOPUCTYIOUHCH
¢ynkuii  Ta nWOOymoBM iX  rpadikiB: | TAaOIUICIO MOXITHUX 1 IPaBHIIa MU
3poCTaHHs, cnafgaHHsA (YHKIT; eKCTpeMyMH | AU(EpEHIIIIOBaHHS;
GyHKIIT; HaOUTRIE 1| HAWMEHIIe 3HAYCHHS | 3aCTOCOBYE MOXITHY IS 3HAXOKEHHS
¢dbyHK1ii HA Bigpi3Ky. PIBHAHHS JTOTHYHOI 10 | MPOMIKKIB MOHOTOHHOCTI i €KCTPEMYyMIiB
rpadika ¢pyHKIii y 3amaHiil Touri. byHKIIIT;
3HAXOAUTH HAOUIbIIE 1 HAlIMEHIIIE 3HAYCHHS
¢byHK1Ii Ha BiAPI3KY;
PO3B’sA3y€ HECKIIAHI IPUKIIAIHI 3a1a4l Ha
3HAXOKCHHS HAHOIBIINX 1 HAHMEHIIINX
3HAYEHb peaJbHUX BEIHUHUH.
8 IMoBTOpEHHS, y3arajbHEeHHS Ta

CHCTEeMAaTH3alisl HABYAJIBLHOI0 MaTepiaJy,
PO3B’sI3yBaHHS 3a71a4




AJITEBPA 1 TIOYATKU AHAJII3Y 11 knac
(105 rox, 3 roja. Ha THXKJICHB)

K-
CTh 3MicT HABYAJILHOI0 MaTepiaay . .
HaBuaJubHi 10cSITHEeHHS YUYHIB
roau
H
22 | Tema 6. IOKAZHUKOBA TA VYuens (yueHurs):
JOTAPUOMIUHA ®YHKIIII (opMmy.110€ BIACTUBOCTI Jorapu(Mmis,
Creninb 3 AiliCHUM NOKa3HUKOM. MOKa3HUKOBOT Ta JIOrapupMidHOi QYHKIIIH;
BuactuBocti Ta rpagik nokazHUKoOBOI Oyaye rpadiky MOKa3HUKOBUX 1 JOrapupMidHuX
¢yHnkuii. (G yHKII1H; i1H0CTPY€ BIACTUBOCTI MOKA3HUKOBOT
Jlorapu¢mu Ta ix BIacTHBOCTI. Ta JJorapu(MivHOI PYHKIIIH 32 TOTIOMOTOI0
BuactuBocti Ta rpadik Jorapugmiynoi rpadikis;
¢yHkuii. NepeTBOPIOE HECKIIA/IHI TOKa3HUKOBI Ta
IMoxa3HukoBi Ta Jorapudmiuni piBHsIHHSA i | Jorapu@mivHi BUpa3u; po3B’A3y€ HECKIATHI
HepPiBHOCTI. MOKA3HHUKOBI Ta Jlorapu(MiyHi piBHIHHA 1
HEPIBHOCTI.
12 Tema 7. EJJEMEHTH VYyens (yueHuns):
KOMBIHATOPHUKUN, TEOPIi 004YMCJII0€ BITHOCHY YacCTOTY TIOIIT;
WMOBIPHOCTEM I MATEMATHUYHOI | 064ucaroe iiMOBIpHiCTb MOJIi{, KOPUCTYIOUHCH Ti
CTATUCTUKHA O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMH;
Bunanakosa noaig. BigHocHa yacroTa moii. MOSICHIOE 3MICT CepeIHIX OKa3HUKIB Ta
MMoBipHicTh mOii. XapaKTEPUCTUK BHOIPKH;
Enementu kombinatopuku. KomGinaTopHi 3HAXOAMTh YHCIIOBI XapaKTEePUCTUKH BUOIPKU
IpaBUiIa CyMHU Ta JOOYTKY. JaHUX.
BubipkoBi XapakTepUCTUKH: pO3MaxX BUOIPKH,
Moja, MeliaHa, cepeHe 3HadeHHs. ['padiune
nojaHHs iHdopMarlii nmpo BUOIpKY.
20 VYyens (yueHus):
(opmyJir0€ 03HaUCHHS TIEPBICHOI Ta 1i OCHOBHI
Tema 8. IHTET'PAJI TA HOT'O BJIACTUBOCTI;
3ACTOCYBAHHA OIUCY€E MOHATTS BUZHAYCHOT'O 1HTErpaa;
I[TepgicHa Ta 1i BiacTuBoCTi. Tabmus BH/IJISIE€ TIEPBICHY, 1110 32/I0BOJIBHSIE 3a/JaHi
MEePBICHHX. MTOYaTKOBI YMOBH;
Busnauenuit iHTerpalt, oro reoMeTpuIHUN 00YHCIIOE IHTETPAN, BUKOPUCTOBYIOUH (HOPMYITY
3micT. @opmyna Herotona — JleiiOHina. Herotona — JleiOnina;
OOumcneHHs IO TUIOCKUX Qiryp. 3HAXOAMThb TUIOIII KPUBONIHIHHUX Tpamelliii;
3aCTOCOBY€ 1HTErpaj 0 PO3B’A3yBaHHSA
MIPUKJIATHUX 3371249
IMoBTOpEeHHS, y3arajJbHEHHA Ta
51 | cucremaTH3auisi HABYAJIBHOI0 MaTepiaJy,

PO3B’si3yBaHHA 32124




['eomerpis. 10 kiac
(70 rox, 2 TO1 HA THXKIICHD)

K-
CTh . . . .
rou 3MicT HaBYAJIBHOr0 MaTepiany HaBuyaJybHi 10cSITHEHHS YUYHIB
H
4 Tema 1. BCTYII IO CTEPEOMETPII VYyens (yueHurs):
OCHOBHI OHATTA cTepeoMeTpii. AKCioMHU Ha3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;
CTepeoMeTpii Ta HaCHiaKK 3 HUX. [[pOCTOPOBI | HABOAMTH MPUKJIAJAM TIPOCTOPOBHX
reoMeTpuyHi Qirypu. reOMEeTpUYHUX QIryp;
HaitnpocrTimi 3a1a4yi Ha moOynoBY nepepi3iB | (pOPMYJIIOE aKCIOMH CTEPEOMETPIT Ta HACIIJIKH 3
KyOa, MIPSIMOKYTHOTO Mapaseerninesaa, HUX;
nipamiau. 3aCTOCOBYE aKCIOMH CTEPEOMETPIi 10
PO3B'SI3yBaHHS HECKJIQJHUX T€OMETPUYHHUX 1
NPaKTUYHUX 33]1aY;
PO3B'AI3y€ HECKIIAIHI 3a/1a4l HA TOOYIOBY
nepepiziB Ky0a, MpsSIMOKYTHOTO Mapalesenineaa
Ta Iipamijiu.
16 | Tema 2. MAPAJIEJBHICTD INIPSIMUX 1 | Yuens (yueHuns):
IJIOIIUH Y ITPOCTOPI (hopMy.T110€ O3HAUCHHS MTapaJebHUX 1
B3aemHe po3milieHHs 1BOX NPSIMUX Y MUMOODKHUX MPSIMUX, TApaJeTbHIX TIPSAMOI 1
IpOCTOpI: MPsMI, 1110 NEPETUHAIOTHCH, IUIOIMHY, apajedbHUX IUIOLINH; BIACTUBOCTI
napajienbHi, MUMOODKHI TIPSIMI. Ta O3HAKH MapaeIbHOCTI MPSIMUX 1 IUIOMINH;
B3aemHe po3milieHHs MPsIMOT Ta IUIOIIMHA y | KJACH(iKY€ B3a€MHE PO3MILICHHS NPSAMUX,
IPOCTOpi: TIpsIMA 1 MJIOIIMHA, IO MPSIMUX 1 IUIOIIMH, IUIOIIMH Y IIPOCTOPI;
NEePEeTHUHAIOTHCS, MapajiesibHI IpsMa i 3HAXOAMThb TapayesbHi MpsMi Ta IJIOLIMHU Ha
rionyHa. O3HaKa napaneabHOCTI IPSIMOi Ta | pPUCYHKaX 1 MOJIEIIAX;
IUTOILMHH. BCTAHOBJIIO€ B3a€MHE PO3MILCHHS MPSIMUX 1
B3aemne po3MileHHs JBOX MJIOUIUH Y IUIOUIMH Y POCTOPI, 30KpeMa NapajiesbHICTh
IPOCTOPI: TUIOIUHH, 1110 IEPETUHAIOTHCS, HPSMHUX, IPAMO] 1 IJIOIIMHY, 1BOX IUIOLIMH;
napanenbHi miomuHu. O3Haka 300paska€ mpocTopoBi Girypu i BUKOHY€ Ha HUX
napaneabHOCTI TIOMKH. BnacTuBocTi HECKJIaIHI TOOYI0BY;
napaneIbHUX TUIONIHH. PO3B'AI3y€ HECKITAIHI 3a/1a4i HA 3aCTOCYBaHHS
[TapanenbHe NpOEKTYBaHHS, HOTO BJIACTUBOCTEH Ta O3HAK MapaesIbHOCTI MPSAMUX 1
BJIACTUBOCTI. 300paxxeHHs Piryp y IUIOUINH;
CTepEOMETIii. 32CTOCOBY€ BiTHOILIEHHS MapajieIbHOCTI MIXK
NPSIMUAMM 1 ITIOIMIMHAMH Y TIPOCTOPI 10 OTIHCY
BITHOIIIEHL MK 00'€KTaMH HABKOJIHUIITHHOT'O
CBITY.
20 | Tema 3. IEPIIEHAUKYJISIPHICTD VYdeHs (yueHHIIs):

MNPAMUX I IIVIOIIUH Y TIPOCTOPI
[lepneHAMKYISIPHICTD TPSIMUX Y TIPOCTOPI.
[eprieHAUKYIAPHICTD MPSIMOT Ta TUIOIIHWHHU.
O3Haka nepneHAuKyYISIPHOCTI MPSMO] Ta
wiomuHK. [leprnenaukynsp i moxua.
Teopema npo Tpu NeprEeHAUKYISIPH.
[eprienaukynspHicTh iomuH. O3HaKa
MEPIEeHIUKYISIPHOCTI TUIOMIMH. 3aJIeXKHICTh
MIX TTapaiesbHICTIO Ta TIEPICHANKYIISPHICTIO
MPSIMUX 1 TUTOIITUH.

Kytu y nmpoctopi: Mix MpsIMEMH, MiXK
MPSMOIO 1 TJIOIIUHOI0, MK TIJIOIIMHAMH.
Bincrani y mpocTopi: BiJl TOYKH O TUIOIIH

(opMy.110€ O3HAYCHHS NEPIICHANUKYIIAPHUX
MPSIMUX Y TIPOCTOPI, MPSAMOT, TePIIEHIUKYIISIPHOL
70 TUTOILIUHH, TIEPICHINKYISIPHUX TUIOIINH;
BJIACTHBOCTI Ta O3HAKH MEPIEHAUKYISIPHUX
MPSIMUX 1 TUTOIIHH;

O0OIPYHTOBY€ B3a€MO3B’ 30K NapaJIeTbHOCTI 1
NEPIECHAUKYISIPHOCTI MPSIMUX 1 TUIOMIKH Y
MPOCTOPi;

BCTAHOBJIIOE B3aEMHE PO3MIILIEHHS MPSIMUX 1
IUIOUINH Y TPOCTOPI;

3aCTOCOBY€ BHBUCHI BIIACTHBOCTI Ta O3HAKH 10
PO3B’sI3yBaHHS 3a7a4;

004MCJII0€E BIZICTAHI 1 KyTH Y IPOCTOPI;




HU, B1J1 IPSIMO] J10 MapaJieabHol il TUIOIINHH,
MK MapanelbHUMU TUIOMIMHAMU, MK
MUMOOKHUMU TPSIMAMH.

[Tnomia opToroHanbHOT MPOEKIIii
MHOTOKYTHHKA.

3aCTOCOBY€ BIHOUIECHHS MK IPSIMUMH 1
TUIONIMHAMH Y TIPOCTOPI, BiJICTaHi 1 KyTH y
MIPOCTOPI JI0 OMHUCY 00’ €KTIB HABKOJIUIIHBOTO
CBITY.

16 | Tema 4. KOOPIUHATMU, YdeHb (yueHUIIs):

FEOMETPUYHI IEPETBOPEHHSI TA | KOpHCTY€ThCS aHAJIOTIEIO MK BEKTOPaMH Ha

BEKTOPHU Y NTIPOCTOPI TJIOIIMHI Ta Y TIPOCTOPI;

[IpssiMOKyTHa cHCTEMa KOOPAMHAT Y MPOCTOpPi. | OYAY€ TOUKU 1 BEKTOPH y IPOCTOPOBIH

Bincranps mixk Touka Mu. Koopaunatu MPSIMOKYTHIN CHCTEMI KOOPJIMHAT 3a iX

CepeaMHHU BiApi3Ka. KOOpJWHATAMU;

[lepeTBOpeHHs y nmpocTopi BUKOHYE Ji1 HaJl BEKTOPAMU:

Bekropu y npocropi. PiBHICTE BEKTOpIB. 3HaXOMThb CyMY, PI3HUIIO BEKTOPIB, 100yTOK

Komnineapnicts BekTopiB. KommianapHicTh BEKTOpa Ha YKCII0, CKaJIIPHUI 10OYTOK

BekTopiB. Oneparii HaJ BEKTOpaMu: BEKTOPIB,

J0JJaBaHHS, BEKTOPIB, MHOKEHHSI BEKTOpa HA | O0YHMCJIKOE KYT MiXK BEKTOpaMHU;

YHCII0, CKAIpHUN 100yTOK BeKkTOpiB. KyT HABOIMUTh MPHKJIAJM IEPETBOPEHD Y POCTOPI;

MI’K BEKTOPaMH. 3amucye€e GopMysIH BiJICTaHI MK TOUKaMH,
KOOPJAMHAT CepeIUHH Bipi3Ka, CKAJSIPHOTO
N00YTKY, KyTa M)XK BEKTOPaMH;
3aCTOCOBY€ KOOPJUHATH 1 BEKTOPHU 0
MO/JIEJIIOBAHHA Ta O0YMCIICHHS T€OMETPUYHUX 1
(bi13MYHHUX BETUYUH.

14 IloBTOpPEHHS, y3arajlbHEHH Ta

cucTeMaTH3alliss HAaB4YAJIbLHOr0 MaTepiaJy,
PO3B’si3yBaHHA 33124




I'eomeTpis. 11 kmac (70 rox, 2 roa Ha THXKIEHB)

K-
CTh . . . .
roan 3MicT HaBUAIBHOTO MaTepiany HaBuaubHi 1ocsirHeHHS YUYHIB
H
16 | Tema 5. MHOT'OI'PAHHUKH Y4eHb (yueHUIIs):
poO3Mmi3Ha€ OCHOBHI BUIM MHOTOT'PAHHUKIB Ta iX
JBorpansni kytu. JIiHIHHMIA KYyT JBOTPAHHOTO | €JeMeHTH; (OPMYJIIOE O3HAUEHHS TBOIPAHHOTO
KyTa. KYyTa, JIIHIHHOT'O KyTa JBOIPAaHHOIO KyTa,
MHororpaHHuk Ta ioro enemeHTH. Onmykii MHOTOT'pPaHHUKIB, BKa3aHUX Y 3MICTI pOrpamu;
MHororpanHuky. [Tpusma. Ilpsma i 00I'PYHTOBY€ BIIaCTMBOCTI MHOTOTPAHHUKIB,
npaBwibHa npusmi. [lapaneneninen. dbopMynu a1 00YUCIIEeHH Mol 019HOT Ta
[Tipamizna. [IpaBunbHa nipamiga. [lepepizu MIOBHOT MOBEPXOHb MPU3MHU, MipaMiiu;
MHOTOTPaHHUKIB. 00YHCII0€ OCHOBHI €JI€EMEHTH MHOTOTPAaHHUKIB;
[Tomti 619HOT Ta MOBHOI HOBEPXOHb NIPU3MH, | 32CTOCOBY€E BUBUCHI (POPMYIIH 1 BIACTUBOCTI J10
nipamiau. [IpaBuiibHI MHOTOTpaHHUKH. pO3B’sI3yBaHHS 3a/]ad4.
14 | Tema 6. TIJIA OBEPTAHHSA VYyens (yueHurs):
Tina i moBepxHi 0O6epTaHHS. po3mi3Ha€ BUaM TiT 00epTaHHs, iXHI €JIeMEHTH;
Huniaap, koHyc, X eneMeHnTu. [lepepizu 004YMCJII0E€ OCHOBHI €JIEMEHTH TUJT 00CpTaHHS;
[WTIHJIPA 1 KOHyCa: OChOBI Mepepi3u IMWIHIpa | 00IPYHTOBYE BIACTUBOCTI TUT OOEPTAHHS,
1 KOHYyca; TIepepi3u NWIiHApa 1 KOHyca 3aCTOCOBYE X JI0 pO3B’SI3yBaHHS 3a/adY,
TUIOIMHAMH, TTapaJIeIbHUMU OCHOBI. PO3Mi3HA€ MHOTOTPAaHHHKH 1 TiIa 00epTaHHA y iX
Kymns i chepa. Tlepepi3 Ky MI0MKUHOKO. KOMOIHAIIIsX;
[Tnommaa, notrynHa 110 cdepu. PO3B’sA3y€ HECKIIAHI 3371291 Ha KOMOIHAIIIfO
KomOinariii reoMeTpuIHMX TiJl. MIPOCTOPOBUX Piryp.
14 | Tema 7. OB’€EMMU TA IJIOLII VeaeHb (yacHuIs):
MOBEPXOHb TEOMETPUYHMX TL1 v ' .
, . , 3anmucye GopMysu I OOUHCICHHS 00’ €eMiB
[TousTTs po 06’eM Tina. O6’eMu Npu3MH, ) L .
. . napajseneninena, Ipu3MHy, mipamian, TUIHIpa,
napaJesnernineaa, mpamim. . L .
, . . KOHYca, KyJIi, o] 019HOi Ta TOBHOI OBEPXOHb
0O06’eMu Ti1 06epTaHHS: HUIIHAPA, KOHYCA, Y ) .
- LHWITIHpA, KOHYCa, ol chepu;
ym.oo . po3B’si3y€ 3anadyi Ha OOYMCIIEHHS 00’eMiB 1
[Tnomti 6iyHOT Ta TOBHOT TOBEPXOHb )
. TUTOI TOBEPXOHb T€OMETPUYHUX TiJ,
nuIiHapa, konyca. [lnoma chepu.
IMoBTOpEHHS, y3arajJbHEeHHA Ta
26 | cucTeMaTH3alisg HABYAJIBHOTO MaTepiaiy,

PO3B’si3yBaHHA 32124




3MicT HaBUaIbHOTO Matepiany Ha 2016/2017 HaByanpHUA pik

AJITEBPA TTIOYATKU AHAJII3Y 11 knac (105 rox, 3 roa. Ha THXK/EHB)

K-
CTh 3MicT HAaBYAIBHOI0 MaTepiaxy . .
HaBuyaJubHi 10cSITHEHHS YUYHIB
roau
H
22 | Tema 5. HOXIJHA TA ii Y4eHp (yueHUIIs):
3ACTOCYBAHHA NMOSICHIE TEOMETPUYHUMN Ta PI3UYHHM 3MICT
3anaui, M0 NPUBOJATH 10 MOHATTA MOXiAHOI. | MOXi1HOT; GOpMYJIIO€ MTpaBUIa
['eomeTpuynuil Ta (i3UUHUN 3MICT NOXIAHOL. | AUQPEPEHLIIOBAHHS, JOCTaTHI YMOBH 3POCTaHHS 1
Tabnuus moxiaHuX. cnajaHHs QyHKIIi1, yMOBU eKCTpeMyMy (yHKIIIT;
[ToxigHa cymu, TOOYTKY 1 YaCTKU (YHKIIIH. HA3MBA€ MOX1JHI OCHOBHUX €JI€MEHTapHUX
[MoxigHa ckmaneHoi GpyHKIi. byHKIIH;
3acToCyBaHHS MOXIJHOI [0 JOCHIIKEHHS | 3HAXOAUTH MOX1HI (PYHKIIH, KOPUCTYIOUHCH
¢ynkuif  ta nmoOymoBu iX  rpadikiB: | TaGNMIEIO MOXiTHUX 1 MpaBUIIa MU
3pOCTaHHs, cmanaHHsg (YHKII; eKCTpeMyMH | TudepeHItOBaHHS,
¢byHkuii; HalOiIpIIe 1 HallMEHIIEe 3HAYEHHS | 3aCTOCOBYE MOXIAHY JUIS 3HAXOKECHHS
¢dbyHkuii Ha BiApi3Ky. PiBHAHHS HOTHYHOI 0 | MPOMIKKIB MOHOTOHHOCTI i €KCTPEMYMIB
rpadika pyHKUIi y 3ajaHii TOYII. byHKLi;
3HaXOAMTh HalOIbIIE 1 HAlIMEHIIIe 3HAYEHHS
¢byHKLii Ha BiAPI3KY;
PO3B’si3y€ HECKIaAH1 IPHUKIAIHI 3a1a49l Ha
3HAXOKEHHS HAHOUIBIINX 1 HAMEHIIINX
3HAa4eHb PeaJbHUX BEJIMUHUH.
22 | Tema 6. IOKA3ZHUKOBA TA Vyens (yueHuns):
JOTAPUDOMIUYHA ®YHKIIII (hopmy.Jiro€e BIaCTUBOCTI Jiorapudmis,
Creninb 3 AiliCHUM NOKa3HUKOM. MOKAa3HUKOBOI Ta JIorapu(pMiuyHOi PyHKIIIH;
BaacTuBocTi Ta rpagik nokasHukoBoi Oyaye rpadiky MOKa3HUKOBUX 1 JJorapuMiyHUX
¢yHkuii. GyHKLIH; iTH0CTPY€E BIACTUBOCTI MOKA3HUKOBOT
Jlorapudmu Ta iX BJaCTHBOCTI. Ta jorapudmMivHoi QyHKIIIH 32 JOIMOMOTOI0
BuaactuBocti Ta rpadik Jsorapugmiynoi rpagikis;
yHKmii. nepeTBOPIOE HECKIIAHI TTOKa3HUKOBI Ta
IMoxa3uukoBi Ta JorapudmivHi piBHsIHHS i | JorapudMmivHi BUpa3w; po3B’si3y€ HECKIIAIHI
HEPiBHOCTI. MOKA3HUKOBI Ta JIOTapu(MiuHi pIBHSIHHS 1
HEPIBHOCTI.
12 Tema 7. EIEMEHTH Yuenb (yueHHIIs):
KOMBIHATOPHUKH, TEOPII 004MCJII0€ BITHOCHY YaCTOTY MOJIIT;
MMOBIPHOCTEM I MATEMATHYHOI | o6unciiioe iiMOBipHiCTb To1ii, KOpUCTYIOUHCH 1i
CTATUCTHUKH O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMH;
Bunanakosa moaig. BigHocHa yacroTa moii. MOSICHIOE 3MICT CepeIHIX MOKa3HUKIB Ta
VmoBipHicTb moii. XapaKTepUCTHK BUOIPKH;
Enementu kombinatopuku. KomGinaTopsi 3HAXOAMTh YHCIIOBI XapaKTEePUCTUKU BUOIPKU
IpaBUJIa CyMHU Ta JOOYTKY. JaHUX.
BubipkoBi XapakTepHCTUKU: po3Max BUOIPKH,
Moja, MeliaHa, cepeHe 3HadeHHs. ['padiune
nojaHHs iHdopMallii npo BUOIpKY.
20 | Tema 8. IHTEI'PAJI TA MOT'O YueHp (Y4eHHI):

3ACTOCYBAHHSA

[epsicHa Ta ii BmactuBocTi. Tabmuist
MEePBICHHUX.

BusnaveHuii iHTerpai, Horo reoMeTpuyHUM

(opmyJir0€ 03HaUCHHS TIEPBICHOI Ta 1i OCHOBHI
BJIACTUBOCTI,

OINMCYE TIOHSTTS] BU3HAYCHOTO 1HTErpaa;
BU/IiJIsSIE TICPBICHY, 1[0 32/I0BOJILHSIE 3a1aH1




3micT. @opmyna HetoTona — JleiiOHina.
OO6uucneHHs Mol MmiIockux Giryp.

MIOYaTKOBI YMOBU;

00YHCII0€ IHTETPall, BUKOPUCTOBYIOUH (HOPMYITY
Herorona — JleibOnina;

3HAXOAUTH TUIOII KPUBOMIHIMHUX Tpamerii;
3aCTOCOBYE THTETPAII IO PO3B’SI3yBAHHS
MIPUKIIAIHUX 33124

29

IloBTOpEHHS, y3arajibHeHHA Ta
CHCTEeMAaTH3allisl HABYAJIBHOI0 MaTepiaJy,
PO3B’si3yBaHHA 32124




I'eomerpis. 11 kmac (70 rox, 2 To Ha TUXKICHD)

K-
CTb . . . .
rom 3MiCT HaBYAJIBHOTO MaTepiary HaBuaubHi 10cSIrHeHHS YUYHIB
H
16 | Tema 4. KOOPJIUHATM, Y4eHb (yueHUIIs):
TFEOMETPUYHI IEPETBOPEHHSA TA KOPHMCTYETHCH aHAJIOTIEI0 MIDK BEKTOpAMH Ha
BEKTOPH Y ITPOCTOPI IUTOIIKHI Ta y IPOCTOPI;
[IpsiMoKyTHa crcTeMa KOOpJUHAT Y MPOCTOPi. | OYAY€ TOUKHU 1 BEKTOPU y IPOCTOPOBIH
Bincranp mix Touka mu. Koopaunaru NPSIMOKYTHIM cHCTEMI KOOPJMHAT 3a 1X
CceperHM Biapi3Ka. KOOpJWHATAMU;
[TepeTBOpeHHs y MPOCTOPI. BHKOHYE€ [Iii HaJ] BEKTOPAMHU:
Bekropu y npoctopi. PiBHICTh BEKTOPIB. 3HAXOAUTH CYMY, PI3HHUIIIO BEKTOPIB, 100YTOK
KomnineapHicth BektopiB. KommuanapHicTs BEKTOpa Ha YHCJIO0, CKAIIPHUNA 100yTOK
BekTopiB. Omepaliii HaJ BEKTOpAMHU: BEKTOPIB,
J0JJaBaHHs, BEKTOPiB, MHOKEHHSI BEKTOpa Ha 004MCJII0E KYT MIXK BEKTOpaMU;
YHUCJIO0, CKAJIIPHUN JOOYTOK BEeKTOPiB. KyT HABOAMTH MPUKJIATU MIEPETBOPEHB Y MMPOCTOPI;
MiX BEKTOpaMH. 3anMcye (popMyIH BiICTaHI MK TOUKAaMH,
KOOPJMHAT CEPEIMHU BiJIpi3Ka, CKaJISIPHOTO
N00YTKY, KyTa Mi’ BEKTOpaMH;
32CTOCOBY€ KOOPJIUHATHU 1 BEKTOPHU 10
MO/JICJTIOBaHHA Ta O0YMCICHHS T€OMETPHUYHUX 1
(hi3UWYHUX BEJIMYHH.
16 | Tema 5. MHOT'OI'PAHHUKHN VYuenb (yueHUIIs):
JIBorpanHi kytu. JIiHIMHUN KyT IBOTPAaHHOTO | PO3Mi3HA€ OCHOBHI BUAM MHOTOI'PAHHUKIB Ta iX
KyTa. eJleMeHTH; (popMYyJIK0€ O3HAUCHHS JIBOTPAHHOTO
MHororpaHHuk Ta ioro eneMeHTH. Onmykii KyTa, JIHIHHOTO KyTa ABOTPAHHOIO KYyTa,
MHororpanHuky. [Tpusma. Ilpsma i MHOTOI'PaHHUKIB, BKa3aHUX Yy 3MICTI IPOrpaMu;
npaswibHa npusmi. [lapaneneninen. OOIPYHTOBY€ BJIaCTUBOCTI MHOT'OI'PaHHUKIB,
[Tipamina. [IpaBunwsHa mipamina. [lepepizu dbopMynu A5 o6uuciIeHHs o 0i9yHoi Ta
MHOTOTPaHHUKIB. MTOBHOI [TOBEPXOHb MIPU3MHU, MipaMiJiu;
[Tnomii 6iyHOT Ta TOBHOT MOBEPXOHb MPU3MH, | OOYHCIIOE OCHOBHI €JIEMEHTH MHOTOTPAHHHUKIB;
nipamiau. [IpaBuiibHI MHOTOTpaHHUKHY. 3aCTOCOBY€ BUBUCHI (POPMYIIH 1 BIACTUBOCTI JI0
PO3B’A3yBaHHsI 3a/1a4.
14 | Tema 6. TIJIA OBEPTAHHSA VYuenb (yueHUIIs):
Tina 1 moBepxHi 00epTaHHS. po3mi3Ha€ BUAM TIJ1 OOEPTaHHSA, IXHI €JIEMEHTH;
[uninap, konyc, ix enemenTH. Ilepepizu 004MCJII0€ OCHOBHI €JIEMEHTH TiJ1 00epTaHHS;
IWIIHIpPA 1 KOHYCa: OChOBI IIEPEPi3u MWIIHAPA | 00IPYHTOBYE BIACTUBOCTI T1J1 00EpTaHHS,
1 KOHYyca; mepepi3u LWIIHIPA 1 KOHyca 3aCTOCOBYE 1X 1O PO3B’sI3yBaHHsI 3a4a4;
IUIOLIMHAMM, TapajieIbHUMH OCHOBI. PO3Mi3HA€ MHOTOTPaHHUKH 1 TiJIa 00epTaHHS Y iX
Kyns 1 cdepa. [lepepi3 Kyl MIOUIMHOIO. KOMO1HaILIsX;
[Tnomuua, notnyHa a0 chepu. PO3B’si3y€ HECKIIAH1 3a/1a4l Ha KOMO1HAIII0
Kom0iHarii reoMeTpuIHHX TiJl. MIPOCTOPOBUX (Diryp.
14 | Tema 7. OB’€EMMU TA IIJIOIII VeaeHb (yueHuis):
INOBEPXOHb TEOMETPUYHUX TLI ) ,
, . , 3anMcye GopMynu st 00UuCIeHHs 00’ eMiB
[TonsTTst Ipo 06°eM Tina. O6’eMu pU3MH, . .. .
Hapasteenine a, mpami, Napasieseninesa, NpH3MH, mipaminu, untinapa,
\ . ) . KOHYca, KyJi, IUIOI 619HOi Ta MOBHOI TOBEPXOHb
O06’emu Tin 0OepTaHHs: HMITIHIpPA, KOHYCA, ; ) ]
Ky, unmk’mpa, KOHYyca, TUIONIi chepu; o
e . po3B’si3y€ 3amadi Ha OOYHMCIIEHHS 00’€MiB i
[Tnomii 61yHOT Ta HOBHOI OBEPXOHb .
. IUIOILL IOBEPXOHb F€OMETPUYHUX TLJI;
IITiHApa, Konyca. [Inoma chepu.
10 IloBTOpEeHHS, y3arajJbHEeHHA Ta

CHCTEeMAaTH3allisl HABYAJIBHOI0 MaTepiaJy,




’ PO3B ,ﬂ3yBaHHH 3aaavd
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