HABYAJIBHA TTPOTPAMA 3 MATEMATHUKU
111 yuHiB 10-11 xaciB 3araapHOOCBITHIX HABYAIBHHUX 3aKJIa/IiB
AxaneMiuyHMiA piBeHb

[NOACHIOBAJIBHA 3AIINCKA

[Tporpama npu3HaveHa JuUisl OpraHizaiii HaBYaHHS MaTEeMAaTUKU HA aKaJeMIYHOMY DiBHI, SIKOMY
BIJINOBIIAOTH  010JI0TO-XIMIYHUH, 010510T0-(DI3UYHUN, OIOTEXHOJOTIYHUH, XIMIKO-TEXHOJOTIYHUH,
¢bi13uKO-XiMIYHUH, arpoxiMiuHUil npodull NPUPOAHUYO-MATEMATHUYHOIO HANpAMy MPOQLILHOTO
HaBYaHHS, a TAKOXX TEXHOJIOTTYHUNA 1podink. s mux npodiuiB MaTemaTHKa € 0a30BUM (000B’SI3KOBUM
JUISE. BUBYEHHSI) MPEIMETOM, OJM3bKUM [0 MPOQIIbHUX HABYAIBHUX AUCHUUIUIIH — XiMmii, (i3uku,
010J10T11, TEXHOJIOT1H.

Mema HaByaHHA MaTeMaTUKM Ha aKaJeMIYHOMY PpiBHI mojsrae y 3a0e3leyeHHi
3araJlbHOOCBITHbBOI MIJTOTOBKY 3 MaTEMaTHKH, HEOOX1HOT /Ul YCHIIIHOT camopeai3allii 0coOucTocTi y
JUHAMIYHOMY COILiaJIbHOMY CEpelOBMI, i cowiami3amii 1 JOCTaTHbOI Ui BUBYEHHS MNPODIIBHUX
IpeIMETIB, JUIsl YCIIUTHOI Mail0yTHBOI podeciiiHol AisIbHOCTI B TUX cdepax, e MaTeMaTHKa BiJIrpae
poJb amaparty, crneuugiqHoro 3acoOy JUlsi BUBYEHHS M aHali3y 3aKOHOMIpPHOCTEH, pealbHUX SIBHUIN 1
IIPOLIECIB.

JlocsirHeHHs 3a3Ha4€HOi METH 3a0e31eUy€eThCsl BAKOHAHHIM TaKUX 3A60aHb:

. (dbopMyBaHHS B yYHIB HAYKOBOI'O CBITOIVISAY, YABJIEHb MPO 1€ Ta METOU MaTeMaTUKH,
il pomnb y Mi3HAHHI JIACHOCTI, YCBIIOMJICHHSI MAaTEMAaTHYHUX 3HAHb SIK HEB1J €MHOI CKJIaJJOBOi 3araibHO1
KyJbTypU JIIOJUHHA, HEOOXIHOI YMOBU IOBHOIIIHHOTO JXHUTTS B CYYaCHOMY CYCHUIBCTBI; CTIMKOT
MOTHBAL] 10 HABYAHHS;

. OBOJIOAIHHS YYHSMH MOBOIO MaTE€MAaTHKH CHCTEMOI0 MaTeMaTHYHUX 3HaHb, HABHYOK i
BMiHb, TOTPIOHUX Yy MOBCSAKICHHOMY XHUTTI Ta MaiOyTHiN mpodeciiiHii AisSIbHOCTI, JOCTaTHIX IS
YCHIIIHOTO OBOJIOIHHS 1HIIMMHU OCBITHIMH rajly3siMU 3HaHb 1 3a0€31eUeHHs] HEepEPBHOCTI OCBITH;

. IHTENEKTYalbHUH PO3BUTOK OCOOMCTOCTI, MepeayCiM pO3BUTOK B YYHIB JIOT1YHOIO
MUCJIEHHA 1 IPOCTOPOBOI YSIBH, alrOpUTMIYHOI, 1H(OpMailiiiHOi Ta rpadiuHoi KyJbTypH, Nam’ sTi,
yBaru, iHTYyiii,

. €KOJIOTIYHEe, €CTETUYHE, IPOMAJSTHChKE BHXOBAaHHA Ta (DOPMyBaHHS IMO3UTHBHUX PHUC
0COOHCTOCTI;
. (dhopMyBaHHS KUTTEBUX 1 COIIATFHO-IIIHHICHUX KOMIIETEHTHOCTEH YUHS.

3MiCTOBE HANOBHEHHS MpPOTpaMH pealidye KOMIETEHTHICHMHM MiAXil /[0 HaBYaHHS,
CIpsIMOBaHMNH Ha (OpMyBaHHS CHUCTEMM BIJIOBIIHMX 3HaHb, HAaBMYOK, JOCBily, 3a10HOCTEH 1
CTaBJICHHS, SIKA JJa€ 3MOT'y OOIPYHTOBAHO CYAMTH IIPO 3aCTOCYBAaHHS MAaTEMAaTUKU B PEaIbHOMY >KUTTI,
BU3HAYA€E TOTOBHICTh BHITYCKHUKA IIKOJIM JI0 YCHIIIHOI AISUTRHOCTI B pi3HUX cdepax. [lependayaernes,
1110 BUITYCKHHK 3arajbHOOCBITHROI'O HABYAIBHOTO 3aKJIAIY:

. po3mizHae MmpoOjeMu AOBKLUISI, SKI MOXKHA pPO3B’SI3aTH MaTEMaTUYHUMU METOJIaMH,
dopmyiIroe iX MaTeMaTHYHOI MOBOIO, IOCHIDKYE Ta pO3B’sI3y€ Ii MpOoOJeMH, BUKOPUCTOBYIOUU
MaTeMaTHYHI 3HaHHS Ta METOJU, IHTEPIIPETYE OTPUMaHI pe3yJIbTaTH 3 ypaxXyBaHHAIM KOHKPETHUX YMOB
1 Ied AOCHIIKEHHS, 3aCTOCOBYE€ MaTeMaTW4HI MOJeNli TpH BHUBUYEHHI MNPOPUIBHUX TMPEIMETIB
(inpopmaTHku, Pi3uKH, XiMii, 010JI0T1i, TEXHOJIOT1i);

. JIOTIYHO MUCIUTH (aHami3ye, TMOPIBHIOE, y3arajabHIOE 1 cHCTEMaTu3ye, Kiacudikye
MaTeMaTu4yHl 00’ €KTH 3a MIEBHUMH BJIACTHBOCTSIMH, HABOJUTH KOHTPIPHUKIIA/IN); BOJIOJIE AITOPUTMAMHU
Ta €BPUCTUKAMU;

. KOPHUCTYETbCS JDKEpeIaMl MaTeMaTU4HOi 1H(opMallii, MOXe CaMOCTINHO ii BIALIYKaTH,
IpoaHaji3yBaTu Ta NepeaaTd iHpopmallito, ojlaHy B pizHUX Gopmax (rpadiyniid, TabIMuHIN, 3HAKOBO-
CUMBOJIbHIN);

. BUKOHYE MaTeMaTH4HI PO3paxyHKH (Aii 3 yMciaaMu, NOJAaHUMHU B pi3HUX (opmax, aii 3
BIJICOTKaMH, HaOMMKeHI OOYMCIEHHS TOINO), pAallOHAIbHO IMOEJHYIOYM YCHI, MHCbMOBI,
IHCTpYMEHTaJIbHI OOUUCIICHHS;

. BUKOHYE TOTOXHI II€PETBOPEHHS anreOpaiuHuX, IMOKAa3HUKOBUX, JIOTapU(PMIYHHUX,
TPUTOHOMETPUYHHX BUPA3iB;
. aHamizye Ttpadiku GyHKIIOHATBHUX 3aJCKHOCTEH, JOCHIIKY€e iXHI BIACTHBOCTI;

BUKOPUCTOBY€E BIJIACTMBOCTI €JIEMEHTAapHUX (QYHKLIA HpHU aHali3l Ta ONMCYBAaHHI pPEAJbHUX SIBHIL,



MPOIIECIB, 3aJICKHOCTEH;

. BOJIOJIIE METOJaMM MAaTEMAaTHYHOTO aHajizy B 00cCs3i, IO J03BOJISIE JOCIHIKYBaTH
BJIACTUBOCTI €JIeMEHTapHUX (QYHKLiNA, OyayBaTH ix Tpadiku i po3B’s3yBaTH HECKJIAIHI NPHKIAIHI
3aja4i;

. 00YMCITI0OE HMOBIPHOCTI BUTIAIKOBHX TIOJ[iH, OI[IHIOE IIIAHCH X HACTaHHS;

* 300paxye reoMeTpuuHi (Irypy, BCTAHOBIIOE 1 OOIPYHTOBYE iXHI BJIACTUBOCTI; 3aCTOCOBYE
BJIACTHBOCTI (piryp mpu po3B’si3yBaHHI 3aj7a9; BUMIPIOE T€OMETPUYHI BEIIMYUHHU, SIKI XapaKTEPU3YIOTh
PO3MIIlIEHHS TeOMEeTpUYHUX ¢iryp (BiACTaHi, KyTH), 3HAXOAWTh KIIbKICHI XapaKTepUCTUKH Qiryp
(Twtomti, 00’ emm).

CTpykTypa HaBYaiabHOI mporpamu. [Iporpamy mogaHo y ¢opmi TaOGauIll, 10 MICTUTH JBi
KOJIOHKH: 3MICT HAaBYAJILHOTO MaTepialy 1 HaBYalbHI TOCATHEHHS YUHIB. Y 3MICTi BKa3aHO HaBYAJIbHHUNA
Marepiai, KUl Mijyisrae BUBUCHHIO Y BiJMOBITHOMY Kiaci. Bumorn 10 HaBUaabHUX JIOCATHEHb YYHIB
OpIEHTYIOTh Ha PE3yJbTaTH HABUAHHS, SIKi € 00’ €KTOM KOHTPOITIO i OI[IHFOBAHHSI.

3MICT HaBYaHHS MaTEeMAaTHKH CTPYKTYPOBaHO 3a TeMaMM JBOX HAaBYAJIBHUX KypciB «Anrebdpa i
MOYaTKA aHamizy» Ta «leoMmerpis» i3 3a3HAYCHHSIM IOCIIJOBHOCTI TeM Ta KUIBKOCTI TOJWUH Ha iX
BUBYCHHS. TakWii PO3MOMIA 3MICTy 1 HABYAJIBHOTO Yacy € OpIEHTOBHHUM. YUHTEIsIM 1 aBTOpam
MiIPYYHHUKIB HAJAETHCS TMPAaBO KOPHUTYBATH TIOCHTIJOBHICTh BHUBYEHHS TEM Ta 3MIHIOBATH PO3IOJILT
TOJMH Ha BUBYEHHS TE€M 3aJIeXKHO BiJ MPHUIHATOI METOAWYHOI KOHLEMIIi Ta KOHKPETHUX HaBYAIbHUX
CUTYAIIIH.

Y 36’asky i3 nepenecenusm mem «lloxiona ma ii 3acmocyeanusy ma «Koopounamu,
2eoMempudHi nepemeopents ma eexmopu y npocmopiy 0o 10 xnacy na 2016/2017 nasuanvhuil pix
VKIAOEHO OKpeMy mabauyro i3 3MICIom HagyanvHo2o mamepiany oas 11.

3a eidcymuicmio Mmodcaueocmi 3abe3nedyumu  YYHi6@ HABUANbHUMU Mamepiaiamu 3 mem
«lloxiona ma ii 3acmocyeanusay ma «Koopounamu, ceomempuuni nepemeopenHs ma GeKmopu y
npocmopi», yi memu Mmoxcymo eusuamucs 6 11 xnaci (8ionogiono 0o mabauys oas 2016/2017
HAB4ANbHO20 POKY, 8UBLIbHEeHT 200unu 6 10 Knaci po3nodinaomscsa Ha po3cyo uumens).

[Tporpamoro mepenbadyeHo pe3epB HABYAIBHOTO Yacy, a TaKOXX TOAMHU JIsi TIOBTOPEHHS,
y3arajlbHeHHs1 W cucTemaTH3aliii BHBUeHOro wmarepiany. Crocid BUKOPUCTAaHHS PE3EPBHOIO YacCy
BUYUTEIIb MOKE 00paTh CaMOCTIMHO: JIJIsi TIOBTOPEHHS HA TMOYAaTKy HABYAIBHOTO POKY Marepiany, siKui
BHBYABCS y MOMEpPEHIX Kiacax, K JOJATKOBI TOAMHUA HAa BUBYEHHSI OKPEMHUX TEM, SKIIO BOHHU BaXKKO
3aCBOIOIOTHCS YUHSIMHU, JUTS TPOBEACHHS IHTETPOBAHUX 3 MPODITHHUMU TPEAMETaMH YPOKiB TOIIO.

Oco0siuBoCTI Opravizanii HaBYaAHHS.

[TporpamMa akageMiuHOTO PiBHS 3aja€ JCII0 MUPIITUI 3MICT 1 BUIII BUMOTH J0 HOTO 3aCBOEHHSI
MOPIBHSHO 3 PIBHEM CTaHAAapTy. BHBYEHHS MaTeMaTHMKH Ha aKaJeMIYHOMY piBHI TNepeadavyacTbest
nepeayciM y TUX BUMAJKax, KOJIM BOHA TiCHO MOB’s3aHa 3 MPO(QUILHUMU MpeaMeTaMH 1 3a0e3neuye ix
e(eKTUBHE 3aCBOEHHS. .

Y mnpomoHOBaHIM Tporpami, 3 METOK 3a0e3MeunTH Ui Y4YHIB MOXKIUBICTH 3MIHU PIBHS
HaBYaHHS MAaTeMAaTUKH, Y KO)KHOMY KJ1aci B OCHOBHOMY 30€peKeHO Ha3BHU 1 MOCIHIIOBHICTh BUBYEHHS
TeM, Nepe0adeHnX MPOrpamMor0 PiBHS CTaHIAPTY.

[Ipy HaB4YaHHI MaTeMAaTUKH Ha aKaJeMIYHOMY pPiBHI OCHOBHA yBara NPUAUISETHCS HE JIUIIE
3aCBOEHHIO MaTeMaTHYHUX 3HaHb, @ ¥ BHUPOOJIEHHIO BMiHb 3aCTOCOBYBAaTH iX /IO pO3B’S3yBaHHS
NPAaKTUYHUX 1 MOPUKIAJHUX 3a70a4, OBOJOAIHHIO MAaTeMaTUYHUMH METOJAMU, MOJEISIMH, IO
3a0€3MeunTh YCHilllHe BUBYEHHS MPO(ITbHUX MpeaAMeTiB — XiMii, ¢i3uku, Oionorii, TexHonorii. [lpu
BOMY 3B’SI3KM MaTEeMaTHKH 3 NPO(QIIbHUMH MpeAMETaMU IMOCHIIOIOTHCS 32 PaxyHOK PO3B’sI3aHHS
3a/1a4y MPHUKIATHOTO 3MICTy, LTFOCTpAlliid 3aCTOCYBaHHS MaTEMaTHYHUX TMOHSTH, METOMIIB 1 MOJENEH Y
MIKUTBHUX Kypcax Ximii, 61010ri1, (i3HKH, TEXHOIOTIH.

BuBuaroun MaTeMaTuKy, CTapIIOKIACHUKU MAIOTh YCBIIOMUTH, IO TPOIEC ii 3aCTOCYBaHHS JI0
pO3B’s3yBaHHS Oy/Ib-IKUX MPUKIAIHUX 33]1a4 PO3MOISETHCS Ha TpHU eTanu: 1) ¢popMmaizamis (mepexis
BiJ] cuTyallii, onmrcaHoi B 3ajadi, 10 (hopMaibHOI MAaTeMAaTUYHOI MOJIENI Wi€l cuTyarlii, 1 Bix Hel — 110
9iTKO c(hOPMYJILOBAHOT MaTeMaTUYHOT 3a/1a4i); 2) po3B’sA3yBaHHS 3a/1aul y Mekax 1Mo0y/10BaHOi MOJIEITI,
3) iHTEpIpeTalis OJePKAHOTO PO3B’sI3aHHA 33/]adi Ta 3aCTOCYBaHHS HOTO JI0 BUXIHOI CHTYaIIii.

3anexHO BiJ Mpodii0 MOXe BUKOPHUCTOBYBATHCS BapiaTMBHA CKJIa/JI0Ba HABYAJIHHOTO IUIaHY,
mo rmepeadadae TPOBEACHHS (aKyJIbTaTUBIB, KypCiB 3a BHOOpPOM, OPIEHTOBAaHWX Ha MOCHIICHHS
MDKOPEIMETHUX 3B A3KIB MaTeMaTHKU 3 MpodiIbHUMHU mpeameramu. Hampukian, Taki Kypcu 3a



BUOOpoM: «MaTeMaTu4Hi METOJM OOpOOKM pe3ynbTaTiB XiMIYHOTO EKCIePHUMEHTY», «MarteMaThnuHe
MOJICNIIOBaHHs y Oiosoriin, «IIpuitomu rpadgigyHoro 300pakeHHsI BIACTHBOCTEH TEXHIYHUX 00’ €KTIB 1
IPOIIECiB» TOLIO. X BUBYEHHS HE JIMIIE MOCHUJIIOE MDKIPEIMETHI 3B’A3KH, a W CIPHsE YCHIITHOMY
3aCBOEHHIO YUYHSAMH MPOPITLHUAX TPEIMETIB.

OuiHOBaHHSI HABYAJIBLHHX JIOCSTHEHb YYHIB.

Jlo HaBuUaNbHHX JOCATHEHb YYHIB 3 MaTeMAaTHKH, SIKi MiJIATAIOTH OI[IHIOBAHHIO, HAJEKaTh
KITFOYOB1 Ta MaTeMaTHYHI KOMIIETCHTHOCTI:

. TEOPETUYHI 3HAHHS, 10 CTOCYIOTHCS MATEMAaTUYHUX MOHSTh, TBEPKEHB, TEOPEM,
BJIACTUBOCTEN, O3HAK, METOIB Ta 1€ MATEMATHKH,

. 3HAHHS, 110 CTOCYIOTHCS CIIOCO0IB JISITLHOCTI, SIKI MOXKHA TIOJIaTH Y BUTJISII CUCTEMH
niit (mpaBuIia, AITOPUTMH);

. 3/IaTHICTh O€3MmocepeaHbO 3MIMCHIOBATH BXKE BiJIOMI CIIOCOOM MTisUTBHOCTI BiJIITOBITHO JI0
3aCBOEHUX TMPABHWII, ANTOPUTMIB (HANPHKIIA], BHUKOHYBAaTH IIEBHE TOTOXKHE TNEPETBOPCHHS BHUPA3y,
pPO3B’sA3yBaTH PIBHSHHS NIEBHOTO BUIY, BUKOHYBAaTH T€OMETPHUYHI MOOYI0BH, JOCIIKYBAaTH (DYHKIIIIO
Ha MOHOTOHHICTb, PO3B’SI3yBaTH TEKCTOBI 3aa4i pO3TISTHYTHX THITIB TOIIO);

. 3IaTHICTh 3aCTOCOBYBAaTH HaOyTi 3HAHHSA 1 BMIHHS I PO3B’SI3aHHS HAaBYAJIbHUX 1
NPaKTUYHUX 33124, KOJIU IIUISIX, CIIOCi0 TaKOTo po3B’si3aHHs MOTPIOHO MONIEpEHBO BU3HAYUTH (3HANTH)
camoMmy.

[Tpu oriHIOBaHHI HABYAJILHUX JIOCSTHEHb YUHIB MAlOTh yPaXxOBYBaTHUCS:

. XapaKTEPUCTUKH BIMOBII YYHS: MPABUIBHICTh, TOBHOTA, JIOT1YHICTh, OOIPYHTOBAHICTh,
LUTICHICTB,

. SKICTh 3HaHb. OCMHCJIEHICTh, TJIMOWHA, Yy3arajabHEHICTh, CHCTEMHICTh, THYYKICTb,
MI€BICTD, MIIIHICTE,

. CTyHiHb C(hOPMOBAHOCTI 3araJIbHOHABYAJIBHUX Ta MPEIMETHUX YMiHb 1 HABUYOK;

. piBEHb BOJIOAIHHS pPO3YMOBHMH OIEpalliiMU: BMIHHS aHali3yBaTH, CHHTE3YyBaTH,
MOPIBHIOBATH, a0CTparyBarH, KiiacupikyBaTH, y3araibHIOBaTH, pOOUTH BUCHOBKH TOIIIO;

. JOCBIJl TBOpPYOI [iSUIBHOCTI (BMIHHS BHSABISATH TpoOJeMH Ta po3B’sI3yBaTH iXx,
(hOopMyJITIOBATH TIIMOTE3H);

. CaMOCTIHHICTh OIIHHUX CY/)KCHb.

BiamoBiiHO A0 CTymeHsS OBOJIOMIHHS 3a3HAYCHMMM 3HAHHSAMH 1 CIOCOOaMH JisTTBHOCTI
BUOKPEMITIOIOTHCSI YOTHUPH PIBHI HABYAIBHUX JOCATHEHb IIKOJSAPIB 3 MAaTEMATHKH: IMOYATKOBHIA,
CepenHii, T0CTaTHIN, BUCOKHM.

IMouaTkoBuii piBeHb — yueHb (YUCHHUIIS) Ha3UBa€ MaTeMaTHYHHIA 00 €KT (BUpa3, GOpMyIH,
reoMeTpuyHy GIirypy, CUMBOJ), ajle TUIbKM B TOMY BHITQJIKy, KOJU el 00’€kT (Horo 300pakeHHS,
ONHC, XapaKTEPUCTHKA) 3aMporoHOBaHO oMy (i) Oe3mocepeHbO; 3a JIOMOMOTOK BUYHUTEINS BUKOHYE
eJIeMEHTapHI1 3aBIaHHS.

Cepenniii piBeHb — y4eHb (YUCHHUIT) TIOBTOPIOE iHQOpMAIIito, oreparlii, 1ii, 3aCBOEHI HUM
(Hero) y mporieci HaBYaHHS, 3/1aTHUI(a) pO3B’sI3yBaTH 3aBAaHHS 32 3pa3KOM.

JlocTaTHiii piBeHb — y4eHb (YYEHHIIS) 3aCTOCOBYE 3HAHHS B CTAaHJAPTHUX CHUTYaIlisiX, BMi€
BUKOHYBAaTH MaT€MaTH4HI OTepallii, 3arajbHi METOJU 1 MOCTIAOBHICTh (anropuT™m) SKux nHomy (ii)
3HalOMi, aJie 3MIiCT Ta YMOBH BUKOHAHHS 3MiHEHI.

Bucokuii piBeHb — yueHb (yYCHHIS) 37aTHUH(A) CAMOCTIHHO OpIEHTYBAaTHUCS B HOBUX ISt
HBOTO (Hel) CUTYyaIlisiX, CKJIaIaTH TUIaH il 1 BAKOHYBATH HOTO; MPOMIOHYBATH HOBI, HEBiToMi oMy (iif)
paHiIe po3B’si3aHHs, TOOTO Horo (1) AISUTBHICTE Ma€ TOCTIAHUIIBKHIA XapaKTep.

OniHIOBaHHS SKOCTI MaTeMaTHYHOI MiATOTOBKM YYHIB 3/iHICHIOETHCS Y JIBOX acleKTaX: piBEHb
OBOJIOJIIHHS TEOPETUYHUMHU 3HAHHSIMH Ta fAKICTh MPAKTUYHUX YMiHb 1 HABUYOK, 3/aTHICTh
3aCTOCOBYBATH BHBUEHHI MaTepiall MmiJ 4ac po3B’si3yBaHHA 3a/1a4 i BrpaB. OLUiHIOBaHHS 3iHCHIOETHCS
B CHCTEMi MOTOYHOTO, TEMAaTHYHOTO KOHTPOJIO 3HAaHb, KOJNM Oalli BUCTABISIOTHCS 32 BUBYCHHS
OKPEeMHX TeM, PO3JILIIB Ta ITiJT 9ac Jep>KaBHOI aTecTallii.

Pisenn .
HABYAIbLHU " Kpurepii oliHFOBaHHSI HaBYaJIbHUX JTOCATHCHb
X

JOCATHCHD



Y4eHb (yUeHUIs) pO3ITi3HAE OJIUH 13 KUTBKOX 3aIlPOTIOHOBAaHUX MAaTEMaTHYHUX
00’€KTiB (CUMBOJIIB, BUPA3iB, TeOMETPUYHUX (DITYp TOIIO), BUILIUBIIN HOTO cepel
IHIINX; YUTAE 1 3aMKACYy€ YNCIA, TIEPENHUCYE JaHUH MaTeMaTHYHHUIA BUpPa3,
dbopmyiy; 300pakye HAUMPOCTINT reoMeTpuydHi Pirypu (Matoe ecki3)

VYuens (yueHuUIIs1) BUKOHY€E OJTHOKPOKOBI [Iii 3 UhcIaMu, HAUTTPOCTIIINMHU
MaTeMaTUYHUMH BHpa3aMHM; BIII3HA€ OKPEMi MaTeMaTU4Hi 00’ €KTH 1 MOSACHIOE CBIN
BUOIp

1. IToyaTkoBuii

VY4enb (yueHUIls) MOPIBHIOE aHi a00 CIIOBECHO OMHUCaHI MaTeMaTU4HI 00’ €KTH 3a
iX CyTTEBUMH BJIACTUBOCTSIMH, 32 JIOTIOMOTOIO BUUTEIIST BUKOHYE €IIeMECHTaPHI
3aBJIaHHS

Y4eHs (yueHuIls1) BiITBOPIOE O3HAYCHHSI MAaTEMAaTUYHUX TOHATH 1 POPMYITFOBaHHS
TBEP/UKEHb; HA3MBA€E €IIEMEHTH MaTEeMaTHUYHUX 00’ €KTiB; (POPMYITIOE JIesKi
BJIACTUBOCTI MaTeMaTUYHUX 00’ €KTIB; BUKOHYE 3a 3pa3KOM 3aBJIaHHS
000B’A3KOBOT0 piBHS

VYdeHb (yUeHHUIIs) UTFOCTPYE 03HAUYCHHSI MATEMAaTHYHHX TIOHATh, ()OPMYJITFOBAaHHS
TEOpeM 1 IpaBUJI BUKOHAHHS MATEMATUYHHX i IPUKIIAIaMH 3 TIOSICHEHb BUUTEIIS
a0o MiIpyYHUKA; PO3B’A3y€ 3aBJIaHHs 00OB’I3KOBOTO PiBHS 32 BIJIOMUMHU
ITOPUTMAMU 3 YACTKOBHUM TOSICHCHHSIM

II. Cepenniii

VYdeHb (yUeHHUIIs) UTFOCTPYE 03HAUYCHHSI MATEMAaTHYHHX TIOHSATh, (DOPMYJITFOBAaHHS
TEOpeM 1 TPaBUJ BUKOHAHHS MATEMAaTUYHUX i BIACHUMH MPUKIIAIAMU;
CaMOCTIHHO pO3B’sI3ye€ 3aBAaHHS 000B’I3KOBOTO PIBHS 3 IOCTATHIM MOSICHEHHSIM;
3aMmMcye MaTeMaTUIHHIA BUPa3, GOPMYITy 3a CIIOBECHUM (POPMYITIOBAHHSM 1
HaBIAKU

VYuensb (yueHHUIIS) 3aCTOCOBYE O3HAYCHHSI MAaTEMAaTUYHUX MOHATH Ta iX
BJIACTUBOCTI JIJIsl pO3B’sI3yBaHHs 3aBaHb y 3HAHOMHUX CUTYAIlisIX; 3HAE 3AJIC)KHOCTI
MIX eJIEeMEHTaMH MaTeMaTHYHHUX 00’ €KTiB; CAMOCTIHHO BHIIPABIISIE BKa3aHi HoMy
(i) moMuIKK; pO3B’sI3y€ 3aBAaHHs, IepedaueHi Mporpamoro, 6e3 JoCcTaTHIX
MOSICHEHb

VY4eHb (y4eHHIs) BOJIOJIIE€ BU3HAUEHUM IIPOrPaMOI0 HaBYaJIbHUM MaTepiajioM;
PO3B’s13y€ 3aBAaHH, IepeadaueHi IporpaMoro, 3 YaCTKOBUM HOSICHEHHSIM;
YaCTKOBO apryMEHTY€ MaTeMaTU4HI MipKYBaHHS i po3B’si3aHHS 3aBIaHb

III. JocratHiit
0]

VYuens (yueHuIIs) BUTBHO BOJIOJII€ BU3HAYCHUM MPOTPAMOI0 HaBYAJIbHUM
MaTepiaJoM; CaMOCTIHO BUKOHY€ 3aBJIlaHHS B 3HAHOMHX CUTYAIlisX 13 JOCTaTHIM
MOSICHCHHSIM;, BHITPABJISE IOMYIICHI IIOMIJIKH; IIOBHICTIO apTyMEHTY€E
OOTpYHTYBaHHS MaTEeMaTUYHHUX TBEPKEHbB; PO3B’SA3y€ 3aBIaHHS 3 TOCTATHIM
MTOSICHEHHSIM

10

Kiro4oBi Ta MaTeMaTH4HI KOMIIETEHTHOCTI Y4YHsI (YYSHHII1) TIOBHICTIO
BIJINOBI/IaI0Th BUMOTAM MPOTPaMHU, 30KpeMa: YUeHb (YUEHUIIS) YCBITOMIIFOE HOBI
JUTSL HUX MaTeMaTudHi GakTH, i71ei, BMi€ TOBOIUTH MepeadadeHi mporpamMmoro
MaTeMaTU4YH1 TBEPPKCHHS 3 JJOCTaTHIM OOTIPYHTYBAaHHSIM; 11l KEPIBHUIITBOM
yUuTeNs 3HAXOAUTh JuKeperna iHpopMallii Ta cCaMOCTIITHO BUKOPUCTOBYE iX;
PO3B’s3y€ 3aB/IaHHs 3 IIOBHUM IOSICHEHHSIM 1 OOTpYHTYBaHHIM

11

IV. Bucoxkuit

Y4enb (y4eHHIls) BUIBHO 1 MPAaBUIILHO BUCJIOBITIOE BIIOBIIHI MaTeMaTHUH1
MipKyBaHHS, IEPEKOHINBO apIYMEHTYE 1X; CAMOCTIHHO 3HAXOIUTH JKeperna
iHpopMaLii Ta mpaitoe 3 HUIMU; BUKOPUCTOBY€E HAaOyTi 3HAHHS 1 BMIHHS B
HE3HAHOMUX /ISl HUX CHUTYAIisIX; 3HA€ mepeadadeHi mporpaMor0 OCHOBHI METOIH
pO3B’sI3yBaHHs 3aBJaHHS 1 BMi€ X 3aCTOCOBYBATH 3 HEOOXiTHUM OOTPYHTYBAaHHSIM

12

YyeHs (yueHUIls) BUSBIISIE BAPIaTUBHICTh MUCJICHHS 1 PAIliOHAIbHICTD Y BUOODI
Croco0y po3B’sI3yBaHHS MaTEMaTUYHOT MPOOJIEMU; BMi€ y3aralbHIOBATH i
cUcTeMaTHu3yBaTH HaOyTI 3HAHHS; 3/1aTHUH(a) pO3B’I3yBaTH HECTAHIAPTHI 3a71a4i
Ta BIPABU

[ToTo4yHE OIIHIOBAHHS YYHIB 3 MaTEMAaTHKH IMPOBOIUTHCS OC3MOCEPEIHBO ITiJl YaC HaBUYAIBHHX
3aHATH a00 3a pe3yibTaTaMd BHKOHAHHS JOMAIHIX 3aBJaHb, YCHUX BIAMOBiJIEH, MUCHMOBHX pOOIT




TOIIIO.

Pexomenaanii momao po6oTu 3 mporpamoro. Metoiuka HaBYaHHS MaTEMaTUKH Ha aKaJeMidYHOMY
piBHI Ma€e BpaxOBYBAaTH I[iJIi Ta 3aBJIaHHS BUBYCHHS KypCy, OCOOJIMBOCTI HOTO 3MICTY 1 CTPYKTYpPH.

CtpykTypa 1 3MIiCT HaBYaJIBHOTO MaTepiaay 3YMOBIIIOE€ TOCHJICHHS MDKIIPEAMETHUX 3B’ S3KiB i
qac ioro BuBYEeHHs. Lle cTocyeThes, 30KpeMa, 3aCTOCYBaHHS METOJIIB aHai3y 1 anreOpu mpy BHBUCHHI
reoMeTpii 1 HaBMakW. 3Ha4YHa yBara MPHUAUISETHCS TAKOXK 3B A3KaM 3 MPO(ITbHUMHU HaBYAILHUMU
npeaIMeTaMu, 03HaHOMIICHHIO YYHIB 3 JISIKAMH BOKIMBUMH MATEMATHYHUMH MOHITTSIMH i METOJIaMH,
SIK1 TITUPOKO 3aCTOCOBYIOTHCS Y (Di3uIli, Ximii, 010J10Tii, TEXHOJIOT1X.

MeToaudHI MiIXOAW 1O BUBYCHHS MAaTEMAaTHUKU Ha aKaJeMIYHOMY PiBHI JOOHPAIOTHCS BiIIOBITHO
JI0 0COOJIMBOCTEH PO3yMOBOI MTISITBHOCTI YYHIB 1 3MICTy HAaBYAIIBHOTO MaTepialy.

[TopiBHSHO 3 piBHEM CTaHAAPTy CYTTEBO IiJIBUIIYETHCS TEOPETUYHUIN PiBEHb HaBYAHHS, 30KpeMa
P BUBYEHHI PiBHSHb, HEPIBHOCTEH Ta IX CUCTEM aKI[EHTYEThCS yBara Ha OCHOBHHUX MOHSTTSIX: KOPiHb,
PO3B’S30K, PIBHOCHIIbHICTB, HACIIIOK, MOXJIMBICTh BTPATH Ta MOSIBH CTOPOHHIX KOPEHIB, MEpeBipKa K
BaYKJIMBA CKJIAJI0BA MPOLIECY PO3B’I3yBaHHS.

[Iporpamui BUMOTH 10 MiITOTOBKH YYHIB 30PIEHTYIOTh BUUTEINS HA JOCATHEHHS METH HaBUaHHS 32
KO’KHOIO TEMOIO IIPOTrpaMu, MOJermaTh IIaHyBaHHS IiJIed 1 3aBJjaHb YPOKIB, AayTh 3MOTY BU3HAUUTH
aJICKBaTHI TEXHOJIOTIi MPOBEIEHHS 3aHATh, IOTOYHOTO 1 TEMATUYHOTO OIlIHFOBAHHSI.

HapuanbHi TeMu, BU3HaU€H1 MPOTrPaMoOI0, MOKYTh BUBYATHCS YUYHSIMU Ha PI3HUX PIBHAX 3aCBOEHHS
TEOPETUYHOTO Matepiany i GopMyBaHHS yMiHb. 3a YMOBM MiHIMaJbHOI KUTBKOCTI TOAMH 1 HU3BKOTO
piBHS MaTeMaTHYHO! MIATOTOBKM YYHIB KJacy JesKi TeMH Ha ypOKax MOXYyThb pO3IgaTHCs Oe3
JIOBEJICHb, HA MPOCTUX 1 JOCTYIHUX MPUKIAAAX 1 HE BUHOCUTUCS y TTIOBHOMY OO0CS31 JJIsi TEMAaTHYHOTO
KOHTPOJIO. 3aIlikaBjeHl y4YHI MOXYTh JETAJbHINIE ONMAaHOBYBaTH TaKi TEMH CaMOCTIHHO 3a
HiIpYYHUKOM, Ha Kypcax 3a BUOOpOM a0o mij yac iHAMBIIyaJTbHOTO HABUYAHHS B MT03ayPOYHUH Yac.

OcHOBHOIO (POPMOIO TIPOBENCHHS 3aHITh 3AJUIIAETHCS CHCTEMAa YPOKIB: BHBUEHHS HOBOTO
Matepiany, ¢GopMyBaHHS BMiHb pO3B’S3yBaTH 3ajadi, y3araJlbHCHHS Ta CHUCTEMAaTH3allil 3HaHb,
KOHTPOJIIO 1 KOpeKIlii 3HaHb. [lopsn i3 UM mupire, HXK P BUBYEHHI KypCy MAaTeMaTHKH Ha PiBHI
CTaH/IApPTy, BUKOPUCTOBYETHCS IIKITbHA JICKI[is, CEMIHAPCHKI Ta MPAKTUYHI 3aHATTSA, a TaKOK
HeTpaJuIliiiHI GopMu HaBYaHHS (TPYIIOBI, AWIAKTHYHI ITPH, YPOKH «OJHIET 3amadi», «OAHIET imei»,
MaTeMaTH4Hi «001», IHTErpoBaHI YpPOKHM MAaTeMaTHKH 3 MPO(UILHUM MIpeAMETOM TOoIlo). MeToauka
HAaBUAHHS XapaKTEePU3YEThCS IHTEHCHBHOKI CAMOCTIMHOI JISUIBHICTIO YYHIB, 1HJMBIyasi3aIiiero
HaBYaHHS, 3aCTOCYBAHHSAM IPOOJIEMHO-TIONIYKOBUX METOJIIB, TAKUX METOJAWYHHX MPHUHOMIB 1 3ac00iB
HaBYaHHS, SK MaTeMaTU4YHE MOJICJIIOBAaHHS, JIOTIYHE KOHCTPYIOBaHHS, Trpad-cXeMu, mapajelbHe
BHUBUEHHS CXOKHX MAaTEeMAaTUIHUX 00’ €KTIB, CHHTETUYIHI Ta KOMOIHOBaHI BIIPaBH TOIIO.

[Iupoki MOXIMBOCTI Jjs iHTeHcH(ikamii Ta onmTUMI3allii HaBYaIbHO- BHXOBHOTO IIPOIIECY,
aKTHUBI3allil TMi3HABAJIBHOI JISUIBHOCTI, PO3BUTKY TBOPYOTO MHCJICHHS YYHIB HagalOTh CydYacHi
iH(opMaliliHi TeXHOJIOT1] HaBYaHHS, K1 3aJJ0BOJILHSIOTH TaKi OCHOBHI BUMOTH:

+  BPaxOBYIOTh OCOOJIMBOCTI HABYAIBHOI JiSUTBHOCTI, 11 3MICT 1 CTPYKTYPY; IUKIH KUTTEAISLITHHOCTI
y4HS, HOro 3110HOCTI, IHTepeCH, HaXWJIU, IHIUBITyalbH1 BIIMIHHOCTI y4HIB, (DOPMH iX MPOSIBY y
cdepi KOMyHIKaTHBHHX BiIHOCHH 1 B Mi3HABAJIBbHIN JisTBHOCTI;

* € BaplaTUBHUMH, OCOOHUCTICHO OpIEHTOBAHMMH, KOJIM 3HaHHS, BMIHHS Ta HaBUYKU
PO3TISIIAIOTECST HE JIMINE SK CaMOIlib, a W 3acid pPO3BUTKY Mi3HABAIBHUX SKOCTEH YYHS;
BHUXOBYIOTh B YYHS 3[IaTHICTh OyTH CyO’€KTOM CBOTO PO3BUTKY, pe(hJIEKCUBHOTO CTABJICHHS 0
caMoro ceoe;

+ 3a0e3MevyroTh IUTICHE MCUXOJIOro-MEeTOJUYHE MPOEKTYyBaHHS HaBUYAIBHOTIO MPOIECY B YMOBax
piBHEBOI Ta Mpo¢inpHOT nudepeHItialii HaBYaHHSI.

[linBumnenHo e(eKTUBHOCTI YPOKIB MaTeMaTHKH B CTaplIuX Kjacax CHPHUSE€ BUKOPUCTAHHS
nporpaMHuX 3aco0iB HaB4ambHOTO mpusHadyeHHS GRAN 1, GRAN 2D, GRAN 3D, DG, EUREKA,
GeoGebra, AGrapher, 610;1i0Te€K €TEeKTPOHHUX HAOYHOCTEH TOII0. 3a X IOMOMOTOI0 JOCTYITHIIITUM CTa€
BUBYCHHSI HU3KH T€M Kypcy aireOpH i MmoyaTKiB aHami3y Ta reomerpii: moOymoBa rpadikiB (yHKIiH,
pO3B’s3yBaHHS CHUCTEM pIBHSIHb 1 HEPIBHOCTEH, 3HAXODKEHHS IUionl (iryp, oOMexeHux rpadikamMu
¢$yHKLIH, TOOyI0Ba epepi3iB FTeOMETPUIHUX TiJI, OOUMCIIEHHS 00’ €MIB TiJ1 00epTaHHS TOIIO.
JIOTTBHOO TaK0K BOAUAETHCS OpraHizallis MpoOJeMHO-TIONTYKOBO1 (JIOCTITHUIIBKO1) AISUTBHOCTI YUHIB
Ha YpOKax Ta MO3aKJIACHUX 1 (PaKyIbTaTHBHUX 3aHATTSAX 3 MATEMATHUKH.



OPIEHTOBHUU TEMATHUYHUI ITIJTAH BUBUEHHSI .
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPII. AKAJIEMIYHMM PIBHEHD

(6cbozo 315 200)
AnreOpa i mouaTuii aHamizy (ecvozo 175 200)
Kinpkictb
Howme TOAVH ISt
Kiac p HasBa Temu JUTH AL
TEeMU BHUBUYCHHS
TEMU
1 @DyHKIi1, piBHSAHHS 1 HEPIBHOCTI 6
TereHeBa QyHKIA
2 C y 10
3 TpuronomeTpuyuHi QyHKILI1 16
4 TpuroHoMeTpuyHI PiBHIHHSI 8
10 5 [MoxixHa Ta ii 3acTOCyBaHHS 22
[ToBTOpEHHS, y3aralbHEHHS Ta CUCTeMaTH3allis
HABYaJILHOTO MaTepiaity, po3B’3yBaHHA 3a/1a4, 8
pe3epBHUM Yac
Pazowm: 70
OKa3HMKOBA Ta jJorapupmiuaa GyHKIii
6 I1 22
7 EnemenTn koMO1HATOPUKH, TEOPil HMOBIPHOCTEH 1 12
MaTEeMaTHYHOI CTATUCTHKHU
11 8 IHTerpan Ta loro 3aCTOCyBaHHs 20
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTEMaTH3aIlis
HaBYaJILHOTO MaTepiany, po3B’I3yBaHHS 33714, 51
pe3epBHUM Yac
Pazowm: 105
T'eomempisn (6cvozo 140 200)
KinpkicTh
Howme TOJIMH JJISt
Kiac P Hassa temu JIHE A
TeMHU BHBUYCHHS
TeMU
1 Beryn no crepeometpii 4
2 [MapasenpHICT MPSAMUX 1 TUIOIIHH Y TPOCTOPI 16
3 [TepneHUKYIAPHICTh NPSIMHUX 1 IJIOIMIUH Y TIPOCTOPI 20
10 4 Koopaunatu, reoMeTpuyHi IEPETBOPEHHS Ta BEKTOPHU 16
y pOCTOpi
[ToBTOpEHHS, y3araJlbHEHHS Ta CHCTEMaTU3allis
HABYaAJILHOTO MaTepiaity, po3B’a3yBaHHA 3a/1a4, 14
pEe3epBHMUIA Hac
Pazowm: 70
5 MHOTrorpaHHuKH 16
6 Tina obepTanHs 14
7 O06’emu Ta MIIOMII TOBEPXOHb TEOMETPUIHHX T 14
11 -
[ToBTOpEHHS, y3araJlbHEHHS Ta CUCTEMaTH3allis
HaBYAJBHOTO MaTepiaiy, po3B’sI3yBaHHS 337124, 26
pE3EpBHUIL Hac
Pazowm: 70




OPIEHTOBHMU ITJIAH [TPOBEJIEHHA KOHTPOJIbHUX POBIT
Anrebpa i MoYaTKH aHaTI3y

KinbkicTb
Howmep
Kitac Hassa temn KOHTpPOJIbH
TEMH .
ux poOit
1 OyHKIIi1, pIBHAHHS 1 HEPIBHOCTI 1
2 CreneneBa QyHKIIsA 1
3 TpuronomerpuuHi GyHKIIIT 1
4 TpuronomeTpuyHi piBHIHHS 1
10
5 [ToxigHa Ta ii 3acTocyBaHHA 2
[ToBTOpEHHS, y3araabHEHHS Ta CUCTEMaTH3allisi HABYaJIbHOTO 1
Marepiaiay, po3B’s3yBaHHS 3a7a4, pe3epBHHI Jac
Pazom: 7
6 [Toxa3HukoBa Ta gorapudmiyna GyHKIii 1
7 EnemenTn koMOiHATOPUKH, TEOPil HMOBIPHOCTEH 1 MATEMATHYHO1 1
CTaTUCTHKH
11
8 [HTerpan ta iforo 3acTocyBaHHs 1
[ToBTOpEeHHS Kypcy anredpu i moyaTKiB aHaJizy 1
Pazom: 4
['eometpist
Kinbkicts
Howmep
Kiac Hassa temu KOHTPOJIbH
TEeMU .
ux poOiT
1 Beryn no crepeomerpii
2 [TapanenbHICTh MPSIMUX 1 IUIOMIMH Y MIPOCTOPI 2
3 [lepneHIMKyISPHICTD NPSIMUX 1 IUIOIIKH Y IPOCTOP1 1
10
4 Koopaunatu, reomeTpruyHi NepeTBOPEHHS Ta BEKTOPHU Y MIPOCTOP1 1
[ToBTOpEHHS, y3aradbHEHHS Ta CUCTeMaTH3allis HaBYaJIbHOTO 1
Marepialy, po3B’si3yBaHHs 3a/a4, pe3epBHUMN Yac
Pazom: 5
5 MHOrorpaHHUKH 1
Tina o6epranns 1
11 7 O6’emu Ta M0 TOBEPXOHb T€OMETPUYHHUX T 1
[ToBTOpEHHS, y3araabHEHHS Ta cUCTeMaTH3allisl HaBYaJIbHOIO 1
MaTepiaiy, po3B’sI3yBaHHS 3a/1a4
Pazowm: 4




AJITEBPA 1 TIOYATKU AHAJII3Y
10-i1 xknac (70 rox, 2 TOJT HA THXKJICHB)

K- HaBuanbHi 10CATHEHHS YYHIB
CTh . .
3MicT HAaBYAJILHOI0 MaTepianty
roau
H
6 Tema 1. ®YHKIII, PIBHSIHHSI 1 VYyenb (yueHuIs):
HEPIBHOCTI KOPUCTYETHCS PI3HUMHU CIIOCOOAMHU 3aJIaHHS
Yucnosi ¢pyHkuii Ta ix BnactuBocTi. Ciocodbu | ¢yHKUi; popMyJIro€e 03HaAUCHHS YHCIOBOT
3aaHHs ynciaoBux ¢yHkuin. [lapHi Ta GyHKII1, 3pocTaroyoi 1 crnajHol QyHKIIH, mapHoi
HernapHi QyHKIit 1 HeTapHo1 PYHKIIH;
[ToOymoBa rpadikiB GyHKIIIH 32 TOMOMOTOI0 | 3HAXOAUTH o0JacTh BU3HAYCHHS
reOMETPUYHUX NIEPETBOPEHDb BIJOMUX (GYHKLIOHATBHUX  3aJIe)KHOCTEH,  3HAYECHHS
rpadikiB QyHKIIIH. GyHKIIN pu 33JaHUX 3HAUEHHSX apryMEHTY 1
PiBHOCHIIBHI NIEPETBOPEHHS piBHSHb. | 3HAYEHHS apryMEHTY, 3a KUX (QyHKIis HaOyBae
PiBHAHHS-HACIII KA. PiBHOCHIBHI | JaHOTO 3HAYEHHS;
IIEPETBOPEHHS HepiBHOCTEH, METOJ | BCTAHOBJIIOE 3a rpadikoM QyHKIIi T OCHOBHI
1HTEpBaTIB. BJIACTUBOCTI;
BUKOHYE i MOSICHIOE NTEPETBOPEHHS rpadikiB
ynKuii;
AOCJaIIKY€e QYHKIIT, 331aH1 aHATITUYHO,
BHKOPHUCTOBYE OJICpKaHI Pe3yIbTaTH IS
no0yoBU rpadikiB QyHKIIIH;
3aCTOCOBYE BIACTUBOCTI (DYHKIIIH 10
PO3B’sI3yBaHHs PiBHSIHb 1 HEPIBHOCTEH;
MOSICHIOE 3MICT MOHATh «PIBHOCHJIbHI
HEPETBOPEHHS PIBHSIHb Ta HEPIBHOCTEW»,
«PIBHSHHS-HACI1IKI»; BUKOPUCTOBYE iX Npu
PO3B’s3yBaHHI piBHSHb Ta HEPIBHOCTEH.
10 | Tema 2. CTEIIEHEBA ® YHKIIA VYyenb (yueHus):
Kopinb n-ro crenens. ApudpmMeTHuHuit (opMy.110€ 0O3HAYCHHSI KOPEHS H-20 CTEIICHS,
KOpPiHb N-TO CTETEHs, HOro BIACTUBOCTI. apu(pMETUYHOTO KOPEHS H-20 CTETEHs, CTENEeHS 3
ITeperBopenHs KopeHiB. [lii HaJl KOpEHIMHU. palioHaJbHUM MMOKa3HUKOM, BIACTHBOCTI
®ynkuig ¥ = ¥* ¥ = V¥ raii rpagixk. KOPEHIB Ta CTEIEeHs 3 PalliOHAIBHIM
IppanionanbHi piBHSAHHSL. MMOKa3HUKOM;
00YHCJII0E, OLIHIOE TA MOPiBHIOE 3HAYCHHS
CreneneBa QyHKIIis, il BJIaCTUBOCTI Ta BUPA3iB, AKiI MICTATH CTEMEHI 3 PalliOHATILHUMHU
rpadik. MOKa3HUKAaMHU, KOPEHI;
po3mni3Ha€ Ta 300paskye rpadiku CTEEHEBUX
GyHKIIH; MOJIeJII0€ peabHI MPOIeCcH 3a
JIOTIOMOTOI0 CTENEHEBUX (DYHKIIIH;
PO3B’A3Y€ HECKJIAIHI ippalliOHaIbH1 PIBHSIHHSL.
16 Tema 3. TPUTOHOMETPUYHI VYyensb (yueHuus):

O YHKII

Panianne BumiproBanHs KyTiB. CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC KYTa.
TpuronomeTpuyHi (HyHKIIIT YUCTOBOTO
aprymeHTy. OCHOBHI CHIBBITHOIIEHHS MIXK
TPUTOHOMETPUYHUMHU (PYHKLISIMUA OJTHOTO
aprymenty. @opmyiu 3BeICHHS.
[epionnynicTs GyHKUINA. BracTuBocTi Ta
rpadiku TPUTOHOMETPUYHHUX (DYHKITIH.
TpuronomerpuyuHi hopmynu: Gopmynu

BHUKOHYE€ Tepexij BiJ pajliaHHOT MipH KyTa J0
IpaayCcHOI 1 HaBMAKH;

BCTAHOBJIIOC BIIIOBIHICTE MK TIHCHUMH
YHUCJIaMU 1 TOYKaMHU Ha OJMHUYHOMY KOJIi;
(opMy.II0€ 03HAUCHHS CUHYCA, KOCHHYCA,
TAaHTEeHCAa, KOTAHTEHCA KyTa 1 YUCIOBOTO
apryMEHTY; BIACTHBOCTI TPUTOHOMETPHYHHUX
byHKIIH;

po3mizHae i 6yaye rpadiku TPUTOHOMETPHUIHHUX
byHKIIH;




noaBaHHs; (HOPMYJIH IO IBIHHOTO KyTa;
(dbopMyIH IEPETBOPEHHS CYMHU 1 PI3HHUIII
TPUTOHOMETPUYHHX QYHKIIN Y JOOYTOK;
dbopMynu IEpeTBOPEHHS JOOYTKY
TPUTOHOMETPUYHHX QYHKIIN Y CyMy.

iJTI0CTpPYE BIACTHBOCTI TPUTOHOMETPHYHHIX
byHKIi# 32 HONOMOT0I0 TpadikiB;

00YHUCJII0€ 3HAYCHHS TPUTOHOMETPHYHUX
BHpa3iB; MePETBOPIE HECKIIAIHI
TPUTOHOMETPUYH1 BUPA3H;

3aCTOCOBY€ TPUTOHOMETPUYHI (PYHKIIIT 0 OMHCY
peaNbHUX MPOIIECIB, 30KpEMa FAPMOHIYHUX
KOJIUBaHb.

8 Tema 4. TPUTTOHOMETPHUYHI VYyenb (yueHuus):
PIBHAHHSA O0OIPYHTOBY€ PO3B’SI3KU HAMITPOCTIIINX
HaiinpocTimi TpuroHoMeTpuyHi piBHIHHS. TPUTOHOMETPUYHUX PIBHSHB;
OcHOBHI c11ocoOM PO3B’A3yBaHHS PO3B’fI3y€ HECKJIAJHI TPUTOHOMETPUYHI
TPUTOHOMETPUUYHUX PIBHSHb. PIBHSIHHS.
22 Tema 5. HOXIAHA TA ii Y4enb (yueHuIs):
3ACTOCYBAHHA MOSICHIOE TEOMETPUYHUHN Ta (PI3UUHUIA 3MICT
3anauyi, 0 IPUBOAATH JI0 MOHATTS MOXITHOI. | MOXiIHOT; GopMyJII0€ TpaBUIa
I'eomeTpuynmii Ta Qi3udHMIA 3MICT MOXiIHOI. | AUdEpEeHIIIIOBaHHS, JOCTaTHI YMOBH 3pOCTaHHS 1
Tabnuisg noxiTHuX. cnaaHHs QyHKI1, yMOBU eKCTpeMyMy (DyHKIIIT;
[ToxigHa cymu, 10OyTKY 1 4aCTKU QYHKITIH. HA3MBA€ TOX1HI OCHOBHUX €JIEMEHTapHUX
[ToxinHa cknageHol pyHKIi. byHKILIH;
3acTocyBaHHsSI TOXIAHOI 1O JIOCHIJKEHHS | 3HAXOAUTH MOXiIHI QYHKIIH, KOPUCTYIOUUCH
¢byHkuii  Ta nmoOymoBuM iX  rpadikiB: | TaOIUIEIO MOXITHUX 1 TpaBUIa MU
3pOCTaHHs, CHaJaHHS (QYHKII; eKCTpeMyMH | IudepeHIIIOBaHHS;
GbyHKIIT; HaiOLIpINe 1 HaliMEHIle 3HAYEHHS | 3aCTOCOBYE MOXITHY JUIS 3HAXOKEHHS
¢byHKIIT Ha BAPI3KY. PIBHAHHSA NTOTHYHOI 70 | MPOMIKKIB MOHOTOHHOCTI i €KCTPEMYMIB
rpadika ¢pyHKUii y 3aJaHii ToUII. byHKILIT;
3HAXOAMTh HailOIbIIIe 1 HAatMEHIIIe 3HAYSHHS
¢byHKLii Ha BiAPI3KY;
PO3B’sI3y€ HECKJIQIHI MPUKIIAJIHI 33/1a41 Ha
3HAXOHKEHHS HAOUIBIINX 1 HATMEHIIINX
3HAa4YCHb PEATHbHUX BEITUUMH.
8 IloBTOpeHHS, y3arajbHEeHHs Ta

CHCTEMATH3alis HABYAJIBLHOI0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




AJITEBPA I TTIOYATKU AHAJII3Y 11 xnac
(105 rox, 3 roj. Ha THXKIEHB)

K-
CTh 3MicT HAaBYAJIBHOT0 MaTepiary . .
HaBuyanbHi 1oCSITHEHHA Y4YHIB
roau
H
22 | Tema 6. IOKABHUKOBA TA Vuens (yueHuns):
JOTAPU®MIYHA ®YHKIIII (opMmy.110€ BIaCTUBOCTI JIorapu(Mmis,
Creninb 3 AiliCHUM MOKA3HUKOM. MMOKa3HUKOBOI Ta Jorapu@miuHOi QyHKIIIH;
BuacTuBocti Ta rpagik nokazHuKoBOI Oyaye rpadiky MOKa3HUKOBHX 1 JIOTaprU(pMiIdHIX
(ynkuii. (GYHKIIII; WIFOCTPYE BIACTHBOCTI MMOKA3HUKOBOT
Jlorapud¢mu Ta ix BJIaCTHBOCTI. Ta norapudmidHOi QYHKIIIH 32 JOTTOMOTOIO
BuacTuBocti Ta rpadik Jorapudmivunoi rpadikis;
dyHKwmii. NepeTBOPIOE HECKIIA/IHI TOKa3HUKOBI Ta
IToxa3HukoBi Ta JorapudmiyHi piBHsIHHS i | TorapudMiyHi BUpa3y; po3B’si3y€ HECKIIAIHI
HepiBHOCTI. MOKA3HUKOBI Ta JIOTapu(pMidHi PIBHAHHSA 1
HEpIBHOCTI.
12 Tema 7. EJXJEMEHTH VYyenb (yueHuIs):
KOMBIHATOPHUKNH, TEOPIi 004K CJIIO€E BITHOCHY YaCTOTY TMOJIT;
MWMOBIPHOCTEMN I MATEMATHUYHOI | o6unciioe iMOBipHicTh HOIT, KOPUCTYIOUHUC il
CTATUCTUKH O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMAMHU;
Bumnaakosa noxis. BimHocHa yactoTa momii. MOSICHIOE 3MICT CepEe/IHIX OKa3HUKIB Ta
VMoBipHicTh mozii. XapaKTepUCTUK BUOIPKH;
EnemenTtu xombinaropuku. KomGinaTopHi 3HAXOUTDb YHCIIOBI XapaKTEPUCTUKU BUOIPKH
NpaBUiIa CyMHU Ta JOOYTKY. JAHWX.
BulipkoBi XxapakTepuCTUKU: po3Max BUOIPKH,
MoOJ1a, MeJliaHa, cepeHe 3HaueHHs. ['padidne
nojiaHHs iHdopMallii mpo BUOIpPKY.
20 VYuensb (yueHuns):
(opmyti0€ 03HaUCHHS NIEPBICHOI Ta 11 OCHOBHI
Tema 8. IHTEI'PAJI TA IOT'O BJIACTHUBOCTI;
3ACTOCYBAHHA ONMCY€ TIOHATTS BU3HAYEHOTO 1HTErpaa,;
[lepsicHa Ta ii BractuBocTi. Tabnuus BU/IiJISI€ TIEPBICHY, 1110 3a/I0BOJIbHAE 3aaH1
HEepPBICHUX. HOYaTKOBI YMOBH;
Busnauenuit inTerpa, oro reoMeTpuIHUANA 004U CJIIOE ITHTErPaJl, BUKOPUCTOBYIOUH (HOPMYITY
3mict. @opmyna Herotona — JleiiOHina. Hrrotona — JleiiOnina;
OOGuuCIIeHHS TUIONI IITOCKUX (Iryp. 3HAXOJAUTH TUIONII KPUBOJIHIMHUAX TPATeIii;
3aCTOCOBY€ 1HTErpall A0 pO3B’I3yBaHHS
NPUKIIAIHUX 337124
IloBTOpEHHS, y3arajbHEeHHs Ta
51 CHCTEeMATH3aliA HABYAJIBLHOI0 MaTepiaJy,

PO3B’sI3yBaHHA 3a/1a4




I'eomerpis. 10 kmac
(70 ron, 2 ToJ HA THXKJICHD)

K-
CTh . . . .
rom 3MicT HaBYAJILHOTO MaTepianty HaBuyanibHi 10cSiITHEHHS Y4YHIB
H
4 Tema 1. BCTYII IO CTEPEOMETPII VYyenb (yueHUIs):
OCHOBHI NOHATTS cTepeoMeTpii. AKCioMu HA3MBAa€ OCHOBHI MOHSTTS CTEPEOMETPII;
cTepeoMeTpii Ta HacHiAKu 3 HUX. [IpoCcTOpOBI | HABOAMTH MPHUKJIAJM IPOCTOPOBUX
reoMeTpuyHi Qirypu. reoMeTpuyHux Qiryp;
Haiinpocrimi 3agadi Ha noOy10By nepepi3iB | (pOpMYJII0€ aKCIOMU CTEpEOMETpil Ta HACTIAKH 3
Ky0a, MPsIMOKYTHOTO MapaJesemninena, HUX;
mipamijiu. 3aCTOCOBYE aKCIOMH CTEPEOMETPIi 110
PO3B'sI3yBaHHS HECKIIQJIHUX TEOMETPUIHUX 1
MPAKTUYHUX 33/1a4;
PO3B'sI3y€ HECKIIaIHI 3a/1a4l Ha TOOYI0BY
nepepiziB Ky0a, MPsIMOKYTHOTO Mapajelneninesna
Ta MipaMiIu.
16 Tema 2. TAPAJIEJIBHICTD ITIPSIMUX I | Vuens (ydeHHIIs):
IJIOLIHUH Y MTPOCTOPI (opmy.t0€ 03HaUEHHS NapajesbHUX 1
B3aeMHe po3MmilieHHs JBOX MPSAMUX Y MUMOODKHUX MPSIMUX, TapaleIbHUX MPSIMOi 1
MPOCTOPi: TPsIMi, IO IEPETUHAIOTHCS, TJTOIIWHH, TTApAJIEIbHUX TUTONIHH; BIACTUBOCTI
napajieabHi, MUMOODKHI TIpsIMI. Ta 03HAKU MapaJIeIbHOCTI MPSIMUX 1 IUIOIINH;
B3aemHe po3MmileHHs MPsIMOi Ta IUIOMKUHN y | KJIacudiKye B3aeMHE pO3MILIEHHS NPSIMUX,
MPOCTOPI: psMa 1 IIIOLIMHA, 1110 NPSMUX 1 TUIOIIKH, IUIOMIMH Y IPOCTOPI;
MEPETUHAIOTHCA, TapajIesibHI MpsiMa 1 3HAXOAMThb TapajesibHi IpsM1 Ta IUIOUIMHY Ha
riomuyHa. O3HaKa napayiebHOCTI MPSIMOT Ta | PUCYHKAX 1 MOJIEIISX;
IJIOIIMHU. BCTAHOBJIIOE B3aEMHE PO3MIILIEHHS IPSIMHUX 1
B3aeMHe po3MmilieHHs JBOX IUIOLIUH Y IUTOIIMH Y IPOCTOPI, 30KpeMa MapajelbHiCTh
MPOCTOPI: TUIOMIMWHY, IO TIEPETHHAIOTHCS, MPSIMAX, TIPSIMOT 1 TUTOIIWHY, TBOX TIOIIHH;
napaiesnbHi miomunu. O3Haka 300paxae IpocTopoBi PIrypu i BUKOHYE HAa HUX
napajebHOCTI TUIonH. BiacTuBocTi HECKJIaJIHI TTI00YI0BH;
napaneabHHUX IJIOLIHH. PO3B'sI3y€ HECKIIAIHI 3a/1a4l HA 3aCTOCYBaHHS
[TapanenbHe NpOEKTYyBaHHS, 1OTO BJIACTUBOCTEHN Ta O3HAK MAPaJIEIHHOCTI MPSIMHUX 1
BJIACTUBOCTI. 300paxkeHHs Diryp y IJIOLIMH;
CTepeoMeTpii. 3aCTOCOBYE BIJHOUICHHS MMapaJIeIbHOCTI M1k
NPSMUAMH 1 IJIOMIMHAMH Y TIPOCTOPI JI0 OTHCY
BIJHOIIEHL MK 00'€KTaMU HaBKOJIMIITHLOTO
CBITY.
20 | Tema 3. IEPIEHAUKYJAPHICTD VYuens (yueHu1s):

NPAMUX I IIVIOIIUH Y ITPOCTOPI
[TepnieHIUKYASPHICTE TPSIMUX Y TIPOCTOPI.
[TeprieHAUKYIAPHICTH TPSAMO] Ta IIOLIHHH.
O3Haka nepneHJuKyJIIpPHOCTI IPAMOi Ta
wiomuHy. [leprnenaukynsp 1 moxuna.
Teopema npo TpH NEPHEHANUKYIIAPH.
[eprienaukynapHicTb riomuH. O3HaKa
MePIEHANKYIISIPHOCTI TIOMINH. 3aJIeKHICTh
MK MapajeabHICTIO Ta MEePIEeHANKYIISPHICTIO
MPSIMUX 1 TUTOTITUH.

KyTn y nmpocTopi: MiXx NpsIMHUMH, MK
MIPSIMOIO 1 TIJIOIMIWHOIO, MK TIJIOIIMHAMH.
BingcTaHni y mpocTopi: BiJi TOUKH JI0 IUIOIIH

(opMy.110€ 03HAYCHHS IEPIICHIUKYIIPHAX
MPSIMUX Y TIPOCTOPI, TPSIMOT, TePIEHANKYIISIPHOT
110 TUIOIIVHHY, IEPIICHIUKYISIPHUX TJIOIIUH;
BJIACTUBOCTI Ta 03HAKH MEPIEHIUKYISIPHUX
MPSIMUX 1 TUIOIIIHH;

0OTPYHTOBYE B3a€MO3B’ 30K MapaieIbHOCTI 1
NEPIIEHANKYISAPHOCTI MPSIMUX 1 IJIOMIMH Y
MPOCTOPi;

BCTAHOBJIKOE B3a€MHE PO3MILIICHHS NPAMUX 1
IJIOIIHH Y TIPOCTOPI;

3aCTOCOBY€ BUBUYCHI BIIACTUBOCTI Ta O3HAKU 0
pO3B’sI3yBaHHs 3a]1a4;

004 HCJIKE BIJICTAHI 1 KYTH Y IPOCTOPI;




HU, BIJl IPSAIMOT 10 TTapaJiebHOT 11 TUIOITUHHU,
MDX MapaneabHUMU TUIOIUHAMU, MIX
MHUMOOIKHUMH MPSIMUMHU.

[Tnoma opToroHanbHOI MpoeKii
MHOTOKYTHHKA.

3aCTOCOBY€ BIJHOLIECHHS MK IIPSIMUMH 1
IUIOIIIMHAMH y TIPOCTOPI, BIICTaH1 1 KYyTH Yy
MIPOCTOP1 A0 ONMHUCY 00’ €KTIB HABKOJIUIIHHOTO
CBITY.

16 Tema 4. KOOPIUHATMU, Y4yenb (yueHUIs):

TFEOMETPUYHI IEPETBOPEHHS TA | kopucTy€eThCsl aHAJIOTI€10 MK BEKTOPaMHU Ha

BEKTOPH Y ITPOCTOPI TUIOUIMHI Ta y POCTOPI;

[IpsiMmoKyTHa cucTeMa KOOpJUHAT y MPOCTOPi. | OYAy€ TOUKHU 1 BEKTOPU y IPOCTOPOBI

Bincranp Mix Touka mu. Koopaunaru NPSIMOKYTHIN cHCTEM1 KOOPAMHAT 3a iX

CEpEeIMHHM BiApi3Ka. KOOpJMHATAMMU;

[TepeTBOpeHHs y POCTOPI BUKOHYE i HaJl BEKTOpaMHu:

BexTopu y npoctopi. PiBHICTh BEKTOpIB. 3HAXOMTh CYMY, PI3HULIIO BEKTOPIB, 100YTOK

KounineapHicts BekropiB. KommianapHicTs BEKTOpa Ha YUCIIO, CKAJSIPHUI 100yTOK

BekTopiB. Oneparii Ha/l BEKTOpaMH: BEKTODIB,

J0ZIaBaHHs, BEKTOPiB, MHOKEHHS BEKTOpa HA | OOYHMCJIIOE KyT MK BEKTOpaMH;

YHCII0, CKATISIPHUN T00yTOK BekTopiB. KyT HABOIMTH MPUKJIAAM TIEPETBOPEHB Y IPOCTOPI;

MK BEKTOpaMH. 3anucye GopMyIu BiicTaHl MK TOUKaMH,
KOOpJMHAT CEpPeIMHU BIJpi3Ka, CKAISIPHOTO
NOOYTKY, KyTa Mi’K BEKTOpaMH;
3aCTOCOBY€ KOOPAMHATHU 1 BEKTOPHU 10
MO/ICJIIOBAHHS Ta 00YHMCIICHHS T€OMETPUYHUX 1
(13MYHUX BEJIMYMH.

14 IloBTOpPEHHS, y3arajlbHEHH Ta

cHCTeMaTH3allisi HABYAJIBLHOT0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




I'eomerpist. 11 kmac (70 ron, 2 ToA Ha THXK]ICHB)

K-
CTh . . . .
roan 3MiCT HaBYAIBHOTO MaTepiany HaBuauabHi 1oCSITHEHHA Y4HIB
H
16 | Tema 5. MHOT'OI'PAHHUKU Yyenb (yueHUIs):
PO3Mi3HAa€ OCHOBHI BUJIM MHOTOI'PAHHUKIB Ta iX
JIBorpanHi KyTH. JIiHIHHUI KyT ABOTPAaHHOTO | €JIEMEHTH; (POPMY.IIO€ O3HAYCHHS ABOI'PAHHOTO
KyTa. KyTa, JIIHIHHOTO KyTa ABOTPAHHOTO KYTa,
MHororpaHHuk Ta ioro eaeMeHTd. Omykii MHOT'OI'PaHHMKIB, BKa3aHHUX Y 3MICTI IpOrpamu;
MHororpaHHuku. [Ipusma. [psma i OOIPYHTOBYE BJIACTUBOCTI MHOTOI'PaHHUKIB,
npaBuibHa npusMu. [lapaneneninen. (dbopmynH uig 00UMCICHHS TUIONII 61YHOT Ta
[Tipamina. [TpaBunbHa nipamina. [lepepizu MIOBHOI MOBEPXOHb MPU3MHU, MipaMiIy;
MHOT'OI'PaHHHMKIB. 004 HCJIH0E OCHOBHI €JI€MEHTH MHOTOTPAaHHUKIB;
[Tnomi Gi9HOT Ta MOBHOT MOBEPXOHB MPU3MH, | 3aCTOCOBYE BUBUYEHI (DOPMYJIH 1 BIACTUBOCTI J0
nipamigu. I[TpaBuabHI MHOTOTpaHHHUKH. PO3B’s3yBaHHS 3a/1a4.
14 | Tema 6. TIJIA OBEPTAHHA VYuens (yueHuns):
Tina i moBepxHi 00epTaHHS. PoO3Mi3HA€ BUAU T 00EpTaHHS, IXHI €JIEMEHTH;
Huniaap, koHyc, X enementu. [lepepizu 004K CJII0€ OCHOBHI €JICMEHTH TUT 00€pTaHHS;
LWIIHAPA 1 KOHYca: OChOBI Mepepi3u HUIIiHApa | 00IPYHTOBYE BIACTUBOCTI TiJ1 00EpTaHHS,
1 KOHyCa; TIepepi3u IMITHApa 1 KOHyca 3aCTOCOBYE X JI0 pO3B’sI3yBaHHS 3a/a4;
IUIOIMHAMH, TTapaeIbHUMHU OCHOBI. PO3Mi3HA€ MHOTOTPAaHHUKH 1 TiJ1a OOEpTaHHS y
Kyns 1 chepa. Tlepepi3z Kyl mIommHO. iX KOMOIHaIIsIX;
[Inomuua, foTuuHa 10 chepH. PO3B’s13y€ HECKJIA/IHI 3a1a4ui Ha KOMOIHAI[i0
KowmOinairii reoMeTpuaHmX TiI. MIPOCTOPOBUX (iryp.
14 | Tema 7. O’€EMMU TA IIJIOLII Veenp (yuennms):
ITOBEPXOHb 'EOMETPUYHUX TIJI y ' ,
, . , 3anmcye GopMyIH Uit 0OYUCIICHHS 00’ €MiB
[TonsaTTs mpo 06’em Tina. OG0’ eMu npu3Muy, . L .
. . napasesneninesa, Ipu3MH, mipamiau, DUIIHIPA,
napaesneninena, nipamigam. . . ,
\ . . KOHYyca, Ky, TUTOI O19HOi Ta MOBHOT TOBEPXOHb
O06’emu Tin1 00epTaHHS: HWITIHAPA, KOHYCA, . )
v LWIIHAPA, KOHYca, ol chepu;
ya.oo . pPo3B’si3y€ 3amadi Ha OOYMCIEHHS 00 eMiB i
[Tnomi 6iyHOT Ta MOBHOT TOBEPXOHB .
. IUIOI TOBEPXOHb F€OMETPUUHUX TiJl,
nuIiHapa, Konyca. [lnoma chepu.
IloBTOpEHHS, y3arajbHEeHHs Ta
26 | cucTeMaTH3alisg HABYAJBLHOI0 MaTepiaiy,

pPo3B ’H3yBaHHﬂ 3agavd




3micT HaBYanbHOTO Matepiany Ha 2016/2017 HaBYabHUI piK

AJITEBPA 1 TIOYATKUN AHAJII3Y 11 xnac (105 rox, 3 roja. Ha THXIACHB)

K-
CTh 3MicT HAaBYAJIBHOT0 MaTepiary . .
HaBuanbHi 1oCSITHEHHA Y4YHIB
roau
H
22 | Tema S. MIOXIJAHA TA ii VYuensb (yueHuns):
3ACTOCYBAHHA MOSICHIOE TCOMETPUYHUHN Ta PI3UYHUNA 3MICT
3amadi, U0 MPUBOJATH 10 TMOHITTS MOXITHOI. | MOX1IHOI; GOPMYJIIOE TTpaBUiIa
['eomerpuunmii Ta (Gi3MUHUM 3MICT MOXiTHOI. | AUDEpeHLiIOBaHHS, TOCTaTHI YMOBU 3POCTAHHS 1
Tabauus NoxiaHUX. cnajaHHs QyHKLUIT, yMOBU €KCTpEMyMY (PYHKIIII;
[ToxinHa cymu, OOYTKY 1 YaCTKU (DYHKIIIH. HA3UBAE MOX1HI OCHOBHUX €JIEMEHTAPHUX
[ToxigHa cxinaneHoi QpyHKIi. byHKIIH;
3acTocyBaHHA TOXIIHOI /0 JOCTIDKEHHS | 3HAXOAMTb MOXiJHI PYHKIIH, KOPUCTYIOUUCH
¢yHkii  Tta nWoOynoBu iX  rpadikiB: | TaOJIUIEI0 MOXIAHMX 1 MpaBUiIa MU
3pOCTaHHA, CHaJaHHSA (QYHKLIi; eKCTpeMyMHU | AudepeHIiIIOBaHHS;
¢byHKIii; HAWOUIBIIE 1 HAWMEHIIE 3HAYEHHS | 3aCTOCOBYE MOXiAHY IS 3HAXOKEHHS
¢dyHKUii Ha Bigpi3Ky. PiBHSAHHA AOTHYHOI A0 | NPOMIXKKIB MOHOTOHHOCTI i €KCTPEMYyMIiB
rpadika QyHKIIT y 3aJaHii TOYLII. GyHKIIT;
3HAXOAUTH HAHOUIbIIE 1 HAIMEHIIIE 3HAYEHHS
GyHKILIT Ha BIAPI3KY;
PO3B’sI3y€ HECKIIAIH1 IPUKIIATHI 3aa4i Ha
3HAXO/HKCHHS HAHOUTHIINX 1 HAWMEHIITHX
3Ha4YeHb PeaJbHUX BEJITUUUH.
22 | Tema 6. IOKA3ZHUKOBA TA VYuens (yueHuns):
JOTAPU®MIYHA ®YHKIIII (opMy.110€ BIaCTUBOCTI Jorapu@Mmis,
Creninb 3 AiliCHUM MOKA3HUKOM. MMOKa3HUKOBOI Ta JIorapuPMiuHO1 PYyHKIIIH;
BuacTuBocti Ta rpadik noka3HUKOBOI Oynye rpagiki NOKa3HUKOBHUX 1 JIOrapu(pMiuHIX
(ynkuii. (yHKIIH; IJII0CTPY€E BIACTUBOCTI TOKa3HUKOBOI
Jlorapu¢mu Ta ix BJI1acTHBOCTI. Ta JjorapumMi4HOT PyHKIIH 32 JOTOMOT 00
BuaacTuBocti Ta rpadik Jorapudmiunoi rpadikis;
dyHkwmii. NepeTBOPIOE HECKIIA/IHI TOKA3HUKOBI Ta
Iloxa3HukoBi Ta JorapudmiyHi piBHsIHHS i | TorapudMiyHi BUpa3y; po3B’si3y€ HECKIIaIH1
HEpIBHOCTI. MOKa3HUKOBI Ta Jiorapu(MidyHi piBHIHHA 1
HEpPIBHOCTI.
12 Tema 7. EJJEMEHTH Yyenb (yueHuIs):
KOMBIHATOPUKH, TEOPII 004K CJIIOE BITHOCHY YaCTOTY TMOJIT;
WMOBIPHOCTEM I MATEMATHUYHOI | o6unciioe iiMOBipHiCTh HOiT, KOPUCTYIOUHC il
CTATUCTUKHU O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMAMHU;
Bunankosa nmoaig. BignocHa yacrora moil. MOSICHIOE 3MICT Cepe/IHIX MOKa3HUKIB Ta
VIMoBipHicTb moii. XapaKTepUCTUK BUOIPKH;
Enementu xomGinatopuku. KomGinatophi 3HAXO/AMThb YUCIIOBI XapaKTEPUCTUKU BUOIPKU
NpaBUiIa CyMH Ta JOOYTKY. JAHHX.
BubipkoBi XapakTepuCTUKU: po3Max BUOIpKH,
Mo, MelliaHa, cepeaHe 3HadeHHs. ['padiune
nojaHHs iHdopMallii mpo BUOIPKY.
20 | Tema 8. IHTETPAJI TA HOI'O VYuens (yueHuns):

3ACTOCYBAHHA

[lepBicHa Ta ii BmactuBocTi. Tabmuist
HEepPBICHUX.

BusHnauenui inTerpai, oro reoMeTpuyHu

(opmyt0€ 03HaUEHHS NIEPBICHOI Ta 11 OCHOBHI
BIIACTHBOCTI;

OMUCYE MOHATTS BU3HAYCHOTO 1HTETpaia;
BHJIIJIsSIE€ TICPBICHY, IO 3a/I0BOJIBHSIE 3a1aH1




smicT. @opmyrna Hetorona — JleitOnina.
OO6uucneHHs Mol IIOCKUX (iryp.

MOYaTKOBI YMOBH;

00YHCJIIOE IHTETPAJ, BAKOPUCTOBYIOYH (DOPMYITY
Hrrorona — JleiowHina;

3HAXOUTH TUIOIII KPUBOMIHIMHUX Tpamnerii;
3aCTOCOBYE THTETPAJ 0 PO3B’SI3yBaHHS
NPUKJIAJHUX 33724

29

IloBTOpEHHS, y3arajibHeHHs Ta
CHCTeMaTH3allis HABYAJIbHOI0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




I'eomerpis. 11 kmac (70 rox, 2 ro Ha THXKICHB)

K-
CTb . . . .
rom 3MICT HaBYAJILHOTO MaTepiary HaBuaibHi 10CSITHEHHA Y4HIB
H
16 | Tema 4. KOOPAUHATMN, VYuens (yueHuns):
IF'EOMETPUYHI IIEPETBOPEHHA TA KOPHCTYEThCS aHAJIOTIEI0 MIXK BEKTOPaMU Ha
BEKTOPHU Y ITPOCTOPI IJIOIIMHI Ta Y TIPOCTOPI;
[IpsMoKyTHa cucTeMa KOOPAMHAT y MPOCTOpi. | OyAy€ TOUKHU 1 BEKTOPU Y IPOCTOPOBii
Bincranps Mk Touka mu. Koopaunatu MPSIMOKYTHIN CUCTEMI KOOPJIMHAT 3a iX
CepeIMHU Bipi3Ka. KOOp/AMHATAMU;
[IepeTBOpeHHs y IpocTOpi. BUKOHYE /i1 HaJl BEKTOPAMU:
Bekropu y npocropi. PiBHICTh BEKTOPIB. 3HAXOAUTH CyMY, PI3HHILIIO BEKTOPIB, J00YTOK
Konineapnicts BekTopis. KoMiutanapHicTh BEKTOpa Ha YKCII0, CKAJISIPHUMA JJOOYTOK
BekTOpiB. Onepauii Ha/l BEKTOpaMHU: BEKTOPIB,
T0ZIaBaHHs1, BEKTOPiB, MHOXXEHHS BEKTOpa Ha 00YHCJII0E KyT MIXK BEKTOPAMHU;
YHCII0, CKAJIIpHUI 100yTOK BekTopiB. KyT HABOMTb MPUKJIAJAM [IEPETBOPEHB Y POCTOPI;
MIX BEKTOPaMHU. 3anmcye GopMyIIH BiJICTaH1 MK TOUKAMH,
KOOPJMHAT CePEeIUHHU BiJpi3Ka, CKaISIPHOTO
N00YyTKY, KyTa MI’)K BEKTOpaMH;
32CTOCOBY€ KOOPIUHATHU 1 BEKTOPHU 10
MO/IETIIOBAHHSA Ta OOUYMCIIEHHS TEOMETPUYHHUX 1
(13MYHHUX BEJIUYHUH.
16 | Tema 5. MHOI'OI'PAHHUKHU VYuens (yueHuns):
JlBorpanHi KyTH. JIiHIHHUI KyT IBOTPAaHHOTO | PO3Mi3HA€ OCHOBHI BUAM MHOTOI'PAaHHMKIB Ta iX
KyTa. eJleMeHTH; (POPMYJIIO€E O3HAYCHHS JBOTPAHHOTO
MHororpaHHuK Ta oro eaeMeHTd. Onmykii KyTa, JTIHIHHOTO KyTa JJBOTPAaHHOTO KyTa,
MHororpanHuku. [Ipusma. [psma i MHOTOTPaHHHKIB, BKa3aHUX y 3MICTI POrpamu;
npaBuibHa npusMu. [lapaneneninen. 00IPYHTOBY€E BIIACTHBOCTI MHOTOTPAaHHHUKIB,
[Tipamina. [TpaBunbHa nipamina. [lepepizu dbopMynu 11 00YUCIIEHHS TUIONIi O1YHOT Ta
MHOT'OI'PaHHHMKIB. MOBHOT MMOBEPXOHB MPU3MHU, MipaMiJiy;
[Tomi 6i9HOT Ta MOBHOT MOBEPXOHB MPU3MH, | 00YMCIIOE€ OCHOBHI €JIEMEHTH MHOTOTPAaHHUKIB;
nipamigu. [IpaBuabHI MHOTOTpaHHHUKH. 3aCTOCOBY€ BUBYEHI ()OPMYIIH 1 BIIACTHUBOCTI J10
pO3B’sI3yBaHHS 3a]a4.
14 | Tema 6. TIJIA OBEPTAHHA Vyens (yueHuus):
Tina i moBepxHi oOepTaHHSI. po3ni3Hae BUIU Ti1 00EpTaHHS, IXHI €JIEMEHTH;
Huningp, Konyc, ix enemeHTH. [lepepizu 00YHCJII0€E OCHOBHI €JI€MEHTH T11 00epTaHHS;
HUJTIHAPA 1 KOHyCa: OChOBI TIEpEpi3u MUIIHAPA | 00IPYHTOBYE BIACTUBOCTI T11 0OEpTaHHS,
1 KOHyCa; epepi3u UWIIHIpa 1 KOHyca 3aCTOCOBYE 1X JI0 PO3B’sI3yBaHHS 3a4a4;
TJIOIIMHAMH, TTapajeIbHUMH OCHOBI. PO3Mi3HA€ MHOTOTPAHHUKH 1 Tijla O0EPTaHHS Y
Ky 1 cdepa. [lepepi3 Ky MIOUIHMHOIO. X KOMOiHAIIfAX;
[Tnomwuua, noTruHa 10 cdepu. PO3B’sI3y€ HECKIIAAH1 3a71a4l Ha KOMOITHAITIIO
KoMmb0iHarii reoMeTpuIHHX TiJl. MPOCTOPOBUX (Diryp.
14 | Tema 7. OB’EMU TA IIJIOLII Vuenp (yuennis):
INOBEPXOHb TEOMETPUYHUX TIJI ) ,
, . , 3anucye Gopmynu st o0urcaeHHs 00’ eMiB
[TonsTTs Ipo 06°eM Tina. O6’eMu MPU3MH, . o .
. . napaJenerninea, Ipu3MH, Mipamian, THIiHIpa,
napaseserninesa, mpamim. . . .
06’ e Tit 0BepTaHHA: LITHAPa, KOHYCA, KOHyca, Ky, IUIOI] 61‘{le Ta HO'BHOI MIOBEPXOHb
Ky, upmujz[pa, KOHYCa, 101 cdepu; o
Co . PO3B’sI3y€ 3ajqadi Ha OOYMCIEHHS OO0’€MIB 1
ITnomi 614HOT Ta MOBHOI IOBEPXOHb .
. TUTOII TOBEPXOHb T€OMETPUYHUX TiJT;
uTiHapa, konyca. [Tinoma chepu.
10 | IloBTOpEHHS, y3araJJbHeHHS Ta

CHCTEeMAaTH3allisi HABYAJIBHOI0 MaTepiaJy,




\ PO3B’sI3yBaHHs 3a/1a4




