HABYAJIBHA ITPOI'PAMA 3 MATEMATHUKU
a1 yuHiB 10-11 kiaciB (mo4aTok BUBYEHHS HA NMOrJn0JeHOMY piBHIi 3 8 Ki1acy)
3araJibHOOCBITHIX HABYAJbLHUX 3aKJIA/IIB
Ipo¢iibHui piBeHb

IHHOACHIOBAJIBHA 3AIIMCKA

Beryn

[Iporpama npusHaueHa ajis oprasizailii HaBYaHHS MaTEMaTUKU Ha MOTJIMOJICHOMY
piBHi. Bona po3po6iena Ha ocHOB1 [lep>kaBHOTO cTaHapTy 0a30BOi 1 MOBHOI CepeaHbOI
OCBITH 3 ypaxyBaHHSM OCOOJUBOCTEH BIAMOBITHUX MPOQ1TiB HABUYAHHS.

Mema HaB4YaHHS MaTEMaTUKHU Ha TOTJIMOJIEHOMY PiBHI MoOJisirae y 3a0e3MedeHH]
CBIAOMOro i MiLUHOro OBOJIOAIHHA CUCTEMOK MaTeMaTUYHUX 3HaHb, HaBUYOK |
YMiHb, SKi MOTPIOHI Y MOBCAKAEHHOMY XUTTI | ManbyTHIN TPYAOBIA AiANbHOCTI,
[OCTaTHI ANA BUBYEHHS IHLWWX MKUTbHEX AUCLWMNIH Ta MPOJOBXKCHHS HABYAHHS Y
BUIINX 3aKJIaJjaX OCBITH 3a CIELIaJbHOCTAMH 13 3HAYHOIO MAaTEMAaTUYHOIO CKIIAJ[0OBOIO.

JlocATHeHHsI 3a3HaYeHOT METH 3a0€3MeUy€eThCsS BAKOHAHHSAM TaKUX 3A80AHb:

. dbopMyBaHHS B Y4YHIB HAYKOBOTO CBITOIUISINY, YSBJIEHb TPO 1Aei Ta MeToIu
MaTeMaTuKH, i poJib y Mi3HAHHI JIHCHOCTI, YCBIJIOMJICHHS MaTeMaTHYHHUX 3HaHb SK
HEBI1JI'€EMHOT CKJIAJIOBOT 3arajibHOI KyJIbTYPH JIFOJIMHUA, HEOOX1AHOI YMOBH MOBHOIIIHHOTO
KUTTS B CY4aCHOMY CYCIUIBCTBI; CTIHKOT MO3UTUBHOI MOTHUBAIII] 10 HABUAHHS;

. OBOJIOJIHHS YYHSIMH MOBOI) MAaTE€MAaTHKH, CHUCTEMOI0 MaTEMaTUYHUX 3HaHb,
HAaBUYKAMHM Ta YMIHHAMH, IOTPIOHMMHM Yy TOBCAKIACHHOMY >KUTTI Ta MalOyTHIN
npodeciiHiil JISUIbHOCTI, JOCTATHIX JUIsl YCHIIIHOTO OBOJIOJAIHHS 3HAHHSMH 1HIIUX
OCBITHIX ramy3eil 1 3a0e3ledeHHs MOTHUBalli MOTPeOH HENepepBHOCTI HABYATUCA
BITPOJIOBIK KUTTSL.

. IHTEJIEKTyaJIbHUI PO3BUTOK OCOOMCTOCTI — PO3BUTOK JIOTIYHOTO MUCIICHHS Ta
IHTYIMIT y4YHIB, TPOCTOPOBOI ysIBU, MaM'dTi, yBaru, alrOpUTMIYHOI, iH(pOpMaIiiHOI Ta
rpa¢i4HOi KyJIbTYpH;

. IrPOMAJTHCbKE BUXOBaHHSA Ta (OPMYBaHHA IO3UTUBHUX PHUC OCOOUCTOCTI —
HILIAaTUBHOCTI Ta TBOPYOCTI, Mi3HABAJIBHOI CAaMOCTIMHOCTI Ta 1HTEpecy, MOTpeOu B
CaMOOCBITI, 3JaTHOCTI aJanTyBaTUCS 10 YMOB, 10 3MIHIOIOThCS,

. (GbopMyBaHHS KUTTEBUX KOMIIETEHTHOCTEH y4HS — MO3UTUBHUX PUC XapakTtepy
(HanonernuBoCTi, BONI, KyNbTypy AYMKW i NOBEAiHKW, 0Or'pyHTOBAHOCTI CyI)KEHb,
BiINOBIAa/IbHOCTI 3a AOPYYEHY CnpaBy TOLLO);

. hopMyBaHHSA  3arasibHOMOACLKMX  [IYXOBHUX  LIIHHOCTE 0CO6UCTOCTI;
BMXOBaHHA HauiOHasIbHOI CaMOCBIAOMOCTI, noBaru 40 HaUiOHa/IbHOT KY/IbTYpU |
Tpaguuiin YkpaiHu.

3MICTOBE HAITOBHEHHS MPOTpaMu peanizye KOMIETEHTHICHUIM MIIX14 10 HaBYAHHS,
CIpsIMOBaHMN Ha (OpPMYBaHHS CHUCTEMM BIJMOBIIHUX 3HaHb, HABUYOK, JOCBIIY,
3MI0HOCTEH 1 CTaBJICHHsA, SKa Ja€ 3MOry OOIPYHTOBaHO pOOWTH BUCHOBKH TIPO
3aCTOCYBaHHSI MAaT€MATHKH B pEaJbHOMY >KUTTI, BU3HA4Ya€ TOTOBHICTh BHUITYCKHHMKA
IITIKOJIU JI0 YCIIIIHOI TISUTBHOCTI B COIIyMI.

[lepenbayaeThCes, M0 BUMTYCKHUK 3aralIbHOOCBITHHOT'O HABYAIILHOTO 3aKJIAJTY:

. pO3Mi3HAE >KUTTEBI YW TMPEAMETHI CUTyallli SK 3ajadvi, 10 MOXKHA PO3B’S3aTU
MaTeMaTUYHUMU MeToJaMu; (GOPMYIIOE€ iX MAaTeMaTHYHOIO MOBOIO Ta pO3B’S3YE,



BUKOPUCTOBYIOUM MAaT€MaTHU4HI KOMIIETEHTHOCTI, OIIHIOE MOXMOKY OOYHUCIEeHb Ta
IHTEpIpeTye OTPUMaHI PE3yNbTaTH 3 ypaxXyBaHHSIM KOHKPETHHX YMOB, 3MICTY Ta IIiJIeH
npeaMeTa JIOCHIIKEHHS; 3aCTOCOBYE MaTeMaTUYHI MOJIEN MPU BUBYEHHI MPUPOTHUUHMX
(b13uka, actpoHoMmis, reorpadis, €eKOHOMIKA, XiMis, O10JIOTis) Ta 1HIIUX HaBYAIBHUX
MIPEMETIB;

. JIOTIYHO MUCTUTH (aHaJi3y€e Ta TOPIBHIOE, MPOTHO3YE PE3yJIbTaT, y3araJlbHIOE 1
cUCTeMaTu3ye, Kiacu(dikye wMareMaThyHi O0’€KTH 3a TIEBHUMH BJIACTHUBOCTSIMH,
HABOJWTH KOHTPIPHUKJIAAN, BUCYBA€ Ta TIEPEBIPsE TIMOTE3HM); BOJOMIE AITOPUTMAMH Ta
CBPUCTHUKAMH,

. KOPHUCTYETHCS BIAMOBITHUMHU JIXKEpETaMu JIJI MONTYKYy MaTeMaTU4YHOi 1H(opMaiii,
MO)KE€ CaMOCTIHHO ii MpoaHami3yBaTH Ta IMepefaTH MaTeMaTH4Hy CYThb (B TEKCTOBI,
rpadiuHiii, TaGIMYHIN, 3HAKOBO-CUMBOJIbHIN PopMax);

. BUKOHY€ MAaTE€MaTU4HI PO3PaxyHKH, PAIIOHATBLHO MOEJHYIOYH YCHI Ta MHUCHMOBI
OOYMCIICHHSI, BAKOPUCTOBYE €JIEKTPOHHI 00UMCITIOBAIIbHI MPUCTPOT,
. BUKOHY€ TOTOXXHI NMEPETBOPEHHS alireOpaiuHuX, MOKa3HUKOBUX, JIOTApU(DMIUYHHUX,

TPUTOHOMETPUYHUX BHUpA3iB MiJ 4Yac pO3B’A3yBaHHS pI3HUX 3aj1ay (pIBHSHb,
HEPIBHOCTEH, X cCUCTEM, TEOMETPUYHMX 3a]1ay, 3aja4 13 3aCTOCYBaHHSIM TPUTOHOMETPIi);
. aHaiizye rpadiku (QyHKIIOHATBHUX 3aJI€KHOCTEH, JOCTIIKY€E iXHI BIACTHUBOCTI;
BUKOPUCTOBY€E BJIACTHUBOCTI €JIeMEHTapHUX (DYHKIUN IS aHATI3y Ta OMUCY pealbHUX
SBUII, (PI3UIHUX MPOILIECIB, 3aJICKHOCTEH;
. BOJIOJIIE METOJJaMU MAaTeMaTUYHOTO aHaI3y B 00Cs31, 110 J03BOJISIE TOCTIIKYBaTH
BJIACTUBOCTI €JIeMEHTapHUX (PyHKI[H, OyayBaTu iX rpadiku 1 po3B’si3yBaTh HECKIAIH1
MIPUKJIAJIHI 3a]1a4i;
. o0uncoe UMOBIPHOCTI BUMAKOBHUX TOJ1H, OIIHIOE IIAHCH iX HACTaHHS, aHAJI3y€e
BUIIAJIKOB1 BEJIMYMHH Ta 3HAXOAUTH X HAUMPOCTIII XapaKTEPUCTUKHU, PO3YMI€ 3HAYCHHS
TOJIOBHUX CTaTUCTUYHUX MOKA3HUKIB, OOMPAE ONTUMAJIBHI PIIICHHS;
. 300paxkye TeoMeTpuuHi (Irypu, BCTAHOBIIOE 1 OOTPYHTOBYE iXHI BIACTUBOCTI;
3aCTOCOBY€ BIACTUBOCTI (iryp mpu po3B’sI3yBaHHI 3a7a4; BUMIPIOE TE€OMETPUYHI
BEJIMYMHM, SKI XapaKTepU3yIOTh PO3MIIIEHHS TeoOMEeTpUYHUX ¢Iiryp (BIACTaHI, KyTH),
3HAXOJUTh KIJIbKICHI XapaKkTepucTuku iryp (o, 06’ eMu) .

KpiMm Toro, HaByaHHsi MaTeMaTUKH Ma€ 3pOOUTH NEBHUN BHECOK Y (hOpMYBaHHS

KJIFOUOBUX KOMIIETEHTHOCTEMN.

Kitouosi KomnonenTtu
KOMITE€TEHTHOCTI
| CrinkyBaHHS YMinna: ctaBUTH 3anuTaHHS 1 PO3MI3HABATH

Jep>kaBHOIO (1 piHOIO | MpoOIeMy; MIpKyBaTH, pOOWTH BUCHOBKH Ha
y pa3i BIAMIHHOCTI) | OCHOBI iH(opMalii, MmogaHoi B PI3HHUX
MOBaMH dbopmax (y Tabmuigx, jgiarpamax, Ha
rpadikax);  pO3yMITH,  MOSCHIOBaTH 1
MIEPETBOPIOBATH TEKCTU MAaTEMATHYHUX 337124
(ycHo 1 UCBMOBO), IPaMOTHO
BUCJIOBIIIOBATUCS PITHOI MOBOIO; JTOPEYHO
Ta KOPEKTHO BXHMBAaTH B  MOBJICHHI
MaTeMaTH4IHY TEPMIHOJIOT11O, YiTKO,




JAKOHIYHO Ta 3po3yMiio  (opmyitoBaTh
TYMKY, apryMeHTYyBaTH, JIOBOJIUTH
MPaBUIBHICT,  TBEPKEHb; IOMOBHIOBATH
CBI{ CJIOBHUKOBUIA 3arac.

Cmaenennsa: po3yMiHHS BaXJIMBOCTI YITKHUX
Ta JJAKOHIYHHUX (HOPMYITIOBAHb.

Haeguanvni pecypcu:  03HA4€HHS TOHATH,
(dbopMyITIOBaHHS BJIACTHUBOCTEH, JIOBEICHHS
TEOPEM.

CrinkyBaHHS
1HO3EMHUMHU MOBaMHU.

YMinna: cuinkyBaTucs 1HO3EMHOIO MOBOIO 3
BUKOPHCTAHHSM YWCJTIBHUKIB, MATEMAaTHIHUX
MOHATH 1 HAWYKUBAHIIINX TEPMIHIB; CTABUTH
3anuTaHHS, dopmynoBaty  TpoOIEMYy;
3ICTaBISITH ~ MaTEMaTUYHUN  TEpPMIH YU
OyKBEeHE IMO3HAYCHHS 3 HOTO IMOXOKEHHSIM 3
1HO3eMHOT MOBH, IPaBUIIBHO
BUKOPUCTOBYBAaTH MaTeMaTHU4HI TEPMIHU B
MOBCSKICHHOMY JKHUTTI.

Cmaenennsa: yCBIIOMJICHHS  BaKIJIMBOCTI
BUBYCHHS 1HO3EMHHX MOB JJIsi PO3YMIHHS
MaTeMaTUYHUX TEPMIHIB Ta TIO3HAYCHb,
nomyky  iHdopmamii B IHIIOMOBHUX
JpKepenax.

Haguanwvui pecypcu: TEKCTH 1HO3EMHOIO
MOBOIO 3 BHKOPHUCTAHHSM CTaTHCTHYHUX
JaHUX, MAaTEMAaTUYHUX TEPMIHIB.

MarematuyHa
KOMIIETEHTHICTb.

Yminna: OIepyBaTH YHCJIOBOIO
iH(opMalli€r0, TEOMETPUUYHUMH OO0’ €KTaMHU
Ha TUIOIIMHI Ta B MPOCTOPI; BCTAHOBIIOBATH
MPOCTOPOB1  BIAHOIIEHHS MIX pealbHUMU
00’ ekTaMu HABKOJIMIITHBOT IACHOCTI
(IpUPOTHUMH, KYJIBTYPHUMH, TEXHIYHUMH
TOIIO); PO3B’SA3yBaTH  3ajiadi, 30KpeMa
MPAKTUYHOTO 3MICTY; OynyBaTu 1
JOCTIKYBAaTH  HAWTIPOCTINIT  MaTeMaTHYHI
MOJICN pealbHUX 00'€KTIB, MPOIIECIB 1 SBHIII,
IHTEpIPETyBaTH Ta OIIHIOBAaTH PE3YJIbTATH,
MIPOTHO3YyBAaTH B KOHTEKCTI HABYAIBHHX Ta
MpakTHYHMX  3a]1a4; BUKOPHCTOBYBATH
MaTeMaTUYH1 METO/IH Y )KUTTEBUX CUTYaIISX.
Cmagenenns:  YCBIIOMJIICHHS  3HA4YCHHS
MaTeMaTUKH [IJI1 IIOBHOLIIHHOTO JKHTTS B
Cy4acCHOMY CYCH1JIbCTBI, PO3BUTKY
TEXHOJIOTTYHOTIO, €KOHOMIYHOI'O 1




00OpPOHHOTO NOTEHIaTy Jep>KaBH,
YCIIIIIHOTO BUBYEHHSI 1HIITUX JTUCIUILTIH.
Haeuanoni pecypcu: PO3B'sI3yBaHHS
MaTeMaTUYHUX 3aJlay, 30KpeMa TaKuX, II0
MOJIEIIIOIOTh PealIbHI JKUTTEBI CUTYAIIl.

OcHoBHI
KOMIIETEHTHOCTI y
MPUPOJHUYMX HAYKAX 1
TEXHOJIOT15IX.

Yminna: posmizHaBath  mpoOieMH, IO
BUHUKAIOTh Yy JOBKUIII 1 SKI MOXHA
pO3B’s3aTH 3ac00aMU MaTEMATUKH; Oy TyBaTH
Ta JOCHIDKyBaTH MaTeMaTH4HI  MoJell
MPUPOTHUX SIBUII 1 MPOIIECIB.

Cmaenennsa: YCBITOMJICHHS  BaXKJIMBOCTI
MaTEeMaTUKH SK YHIBEpCaJTbHOI MOBH HAYKH,
TEXHIKU Ta TEXHOJIOT1H.

Haeuanwvni pecypcu: cxiananss rpadikiB Ta
miarpaM, fKi UTIOCTPYIOTh  (PYHKIIOHAJIbHI
3aJICKHOCTI PE3yJIbTATIB BIUIMBY JIFOJICHKOT
TUSTTBHOCTI Ha MPUPOY.

[ndopmariiitno-
udpona
KOMIIETEHTHICTh

Yminna: crTpykTypyBaTH JaHi; JIATH 34
QITOPUTMOM  Ta  CKJIaJlaTH  AJITOPUTMU;
BU3HAYaTH  JOCTATHICTb  JAHUX  JUIS
pPO3B’sI3aHHS 3aj]]a4i; BUKOPUCTOBYBATH Pi3HI
3HAKOB1 CUCTEMH; 3HAXOJAUTH 1H(DOPMAILIIO Ta
OIIHIOBAaTH 1i JOCTOBIPHICTH, JOBOJHUTH
ICTUHHICTH TBEP/IKCHb.

Cmaenennsa: KpUTUYHE OCMHUCJICHHS
iHpopMaiii  Ta JpKepen il OTpUMAaHHS,
YCBIJOMJICHHS Ba)KJIMBOCTI IKT TUIS
e¢(EeKTHBHOTO PO3B’S3YBaHHS MaTEMaTUIHUX
3aad.

Haeuanwvui pecypcu: Bizyanizaiis JaHUX,
nmobymoBa  rpadikiB Ta  giarpam  3a
JIOTIOMOTO0 MPOTPaMHHUX 3aCO01B.

VYMiHHS BUUTHCS
BITPOJIOBX JKHTTS

Yminna: BuU3HauaTM METy  HaBYaJbHOL
TISTBHOCTI, BIAOMpaTH MW 3aCTOCOBYBAaTH
MOTPiOH1 3HAHHS Ta CIIOCOOM MISITBHOCTI IS
JIOCSATHEHHS 11i€1 METH; OpraHi30BYBaTH Ta
IJIaHYBaTH CBOKO HAaBYAIbHY JISUTbHICTD;
MOJICTIOBAaTH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaTI3yBaTH, KOHTPOJIOBATH, KOPUTYBATH Ta
OITIHIOBAaTH PE3yJbTaTH CBOE€i HaBYAIbHOI
JUSITTBHOCTI; JIOBOJUTH PaBUIbHICTh
BJIACHOTO  CYy/DKEHHS  a00  BHU3HAaBaTH
TTOMMJIKOBICTb.

Cmaenennsn: YCBIJIOMJICHHSI BJIACHUX




OCBITHIX MOTpeO Ta LIHHOCTI HOBUX 3HAaHb 1
BMiHb; 3allIKaBJIEHICTh Yy TI3HAHHI CBITY;
PO3YMIHHSI Ba)XJIMBOCTI BUYUTHCS BIIPOJIOBXK
KUTTSA; TPArHeHHsd JI0 BJOCKOHAJIECHHS
PE3YJIbTATIB CBOET MISITBHOCTI.

Haeguanvni pecypcu: MOJIEIIOBaHHS BIIACHOI
OCBITHBOT TPAEKTOPII.

[HiIIaTUBHICTD
1 IPUEMITUBICTD

Yminna: renepyBatu HOBI 17€i, BUPIIITYBaTH
KUTTEBL mpo0semu, aHaI3yBaTH,
YXBaJIIOBaTU ONTHMAJIbHI pIIIICHHS;
BUKOPUCTOBYBAaTH KpUTEPil MPaKTUYHOCTI,
e(eKTUBHOCTI Ta TOYHOCTI, MO0 o0OpaTu
HalKkpamie pileHHs; apryMeHTyBaTh Ta
3aXUINaTH CBOIO TMO3UIII0, JUCKYTYBaTH;
BUKOPUCTOBYBATH PI3HI CTpATErii, IIyKAIOUH

OITUMAITBHUX croco0iB PO3B’s3aHHSA
YKUTTEBOT'O 3aBIaHHS.
Cmaenenna: 1HII1aTUBHICTB;

BIIMOBIAQNIBHICTh, YIEBHEHICTh Yy  COOI;
MEePEKOHAHICTh, IO YCHiX KOMaHIu — Iie i
0COOHCTHH yCHiX; MIO3UTUBHE OIIHIOBAHHS Ta
MiITPUMKA KOHCTPYKTUBHUX 11€H 1HIINX.
Haesuanwvni pecypcu: 3a7a4i
MIMPUEMHUIIBKOTO 3MICTY (ONTHUMI3aliiH1
3a7a4i).

CormanpHa
rpoOMaJTHChKa
KOMIIETEHTHOCTI

Ta

Yminna: aprymeHTyBaTM Ta BiACTOIOBATH
CBOIO TIO3UIIII0; YXBaJIIOBATH apryMEHTOBaHI
pilIeHHs B KUTTEBUX CUTYaLIsIX;
CIIBIpAIfOBaTH B KOMAaH/l, BHOCUTH CBOIO
4acTKy B poOOTYy Tpynud [jisi BUPIIICHHS
npoOJieMH; aHaI3yBaTH BJIACHY €KOHOMIUHY
CUTYyaIli1o, POAVMHHUN OIOJIKET,
KOPUCTYIOUHCh MAaTeMAaTMYHUMU METOJ/IAMH;
OpIEHTYBATUCS B HIUPOKOMY KOJII TOCHYT 1
TOBapiB HA OCHOBI YITKHX KPUTEPIiB, pOOUTH
CIIO’KUBYMN BHOIp, CIIUPAIOYUCH, 30KpeMa, 1
Ha MaTeMaTWU4H1 JaHl.

Cmaenenna: OILIA/ITTUBICTh 1
MTOMIPKOBAHICTh; PIBHE CTaBJICHHS 10 IHIIHMX
HE3aJIe)KHO  BIJ  CTAaTKIB,  COI[IaJbHOIO
MOXOJPKEHHsI; BIJMOBIIAIBHICTh 32 CILIbHY
CIpaBy.

Haeuanvui pecypcu: 3amadi  COIIAJIBHOTO
3MICTY.




9 O013HaHICTD Ta | Yminna: 31MCHIOBATHA HEOoOX11H1

CaMOBHUPaKCHHS y | po3paxyHKH JUIsi BCTAHOBJICHHS IPOITOPIIii,
cdepi KyIbTypH BIITBOPEHHS  TEPCHEKTUBU,  CTBOPCHHS
00’ €MHO-TIPOCTOPOBUX KOMITO3HIIIH;
YHAOYHIOBaTH MaTeMaTHYH1 MOJEII,

300paxxkatn  Qirypu, Trpadiku, PHUCYHKH,
CXEMH, Jlarpamu.

Cmaenennsa: yCBITOMIICHHS B3a€MO3B’SI3KY
MaTeMaTUKH Ta KyJIbTypU HAa TPHUKIAAAX 3
apXiTeKTypH, XUBOMHUCY, MYy3WKH Ta IH.;
PO3yMIHHSI BaXKJIMBOCTI BHECKY MaTEMaTHKIB
y 3araJIbHOCBITOBY KYJIBTYPY.

Haesuanvui pecypcu: 3anadi 1po 30J0THN

nepepis.
10 | Exonoriuna Yminna: BUCIOBIMIOBATH BJACHYy JIyMKY,
IPaMOTHICTb 1 3[I0pOBE | CIyXaTh 1 YyTH 1HIIMX, OIIHIOBaTH
KUTTH. apryMEHTH Ta 3MIHIOBaTH JYMKy Ha OCHOBI

JI0Ka3iB; aHaJII3yBaTH 1 KPUTUYHO OILIIHIOBATH
COIllaJIbHO-€KOHOMIUHI TIOAIl B JepikaBl Ha
OCHOBI CTaTHUCTHYHHMX JIaHWX, BPaXOBYBaTH
MpaBoOBi, E€THWYHI, EKOJOTriYHI 1 COIaIbHI
HACIIJKM  DIIICHb,  pO3Mi3HABaTH,  SK
iHTEepIpeTanii  pe3yabTaTiB  BUPIMICHHS
npo0ieM MOXYTb OyTM BHUKOPHUCTaH1 IS
MaHIMyJIFOBaHHS.

Cmaenennsa: HAJIAIITOBAHICTL Ha JIOTIYHE
OOTpyHTYBaHHs TMO3UIlI 0€3 mepeayacHoro
nepexoay JO BHCHOBKIB, IoBara J0 TIpaB
JIIOJTUHM, aKTUBHA TTO3UIIIS 111010 60pOTHOU 13
JTUCKPUMIHAIIIEIO.

Haeuanvui pecypcu: 3amadi  CcoIliajbHO-
€KOHOMIYHOT'0, €KOJIOTTYHOTO 3MICTY; 3ajayi,
SKI CIPUSIIOTH  YCBIJOMJICHHIO  ITIHHOCTI
3I0POBOTO CIIOCOOY JKUTTSI.

Hackpi3ni ginii Ta ix peanizamisi. Y HaB4aJIbHINA Mporpami BHOKPEMIIOIOTHCS
Taki HaCKpI3HI YOTHPHM JIiHIT KIOUOBUX KoMIleTeHTHOCTel: "ExoJioriuna 6e3nmeka ta
crajiuii po3BUTOK", "I'pomaasinchka BianomizaabHicTs', "310poB's i Oe3meka',
"IMiznpueMauBicTs Ta (piHAHCOBA rPAMOTHICTB", SIKi CIIpsiMOBaH1 Ha (POPMYBaHHS B
YYHIB 3[JaTHOCT1 3aCTOCOBYBATH 3HAHHS 1 YMIHHS Y pPEAIbHUX KUTTEBUX CUTYAIlIfX.

Hackpizui miHiT € 3aco0oM 1HTerpaiii KIIOYOBHX 1 3arajbHOMPEIMETHUX
KOMITIETCHTHOCTEH, HABYAJIBHHX TMPEAMETIB Ta MPEAMETHUX IHKIIB, iX HEOOXiTHO
BpPaxoBYBaTH Mpu (OPMYBaHHI MIKITHFHOTO CEPEIOBHINA KUTTEMISUTHHOCTI.

Hackpizni niHii € coIllaJbHO 3HAYMMUMM HAJANPEAMETHUMH TEMaMH, SKl
J0MOMararTh (OPMYBAHHIO B YUYHIB YSBJIEHb MPO CYCHUJIBCTBO B LIJIOMY, PO3BHBAIOTh



3JIaTHICTh 3aCTOCOBYBAaTH OTPUMAHI 3HAHHS y PI3HUX KUTTEBUX CUTYaLIIsIX.

HaBuaHHs 3a HACKPI3HUMH JIIHISIMH peai3y€eThCsl HAacCaMIIepe:

* qepe3 OpraHizailiio BIAMOBIIHOIO HAaBYAJBHOTO CEpPEOBHUINA — 3MICT Ta IIUI
HACKPI3HUX TEM BPaXOBYIOThCS MpH (POPMYBaHHI JTyXOBHOTO, COIIIAIBLHOIO 1 (PiI3MIHOTO
cepe/loBUIIa HAaBYAHHS;

gyepe3 0a30BI HaBUalbHI TPEAMETH — IIiJl Yac HaBYaHHS, BHUXOIAYH 13
HACKPI3HUX TEM, IPOBOJATHCS BIJIMOBIIHI TPAKTOBKH, MPUKIAJAN 1 METOIW HaBUYaHHS,
peami3yroThCAd HAANPEAMETHI, MIKKIACOBI Ta 3arajbHOIIKUTHHI TPOEKTH. Poib
HAaBYAIBHUX TPEIMETIB MIPU HABYAHHI HACKPI3HUX TEM — pi3HA 1 3aJICKUTH BiJ IIIEH 1
3MICTY HABUAJIbHOT'O MIPEJAMETA Ta BiJ] TOTO, HACKIJIBLKH TICHO IMOB’S3aHUN 13 KOHKPETHOIO
HACKPI3HOIO TEMOIO TOW UM 1HIIHMHA MPEAMETHUHN IIUKI;

- gepe3 MpeIMETH 3a BHOOPOM;

- yepes creliaibHl Kypcu 3a BUOOpOM;

- yepe3 Mo3akjacHy HaBYaJIbHY pOOOTY.

Hackpi3Hi Jinii:

1. Hackpizna ninis «Ekonociuna 6e3neka ma cmaauil po3eumoK» HalllJIeHa Ha
dbopMyBaHHS B YYHIB COIlaJJbHOI AaKTHBHOCTI, BIJMOBIIAJIBHOCTI Ta EKOJOTTYHOL
CBIJJOMOCTi, TOTOBHOCTI OpaTy ydacThb y BUPINICHHI MHUTaHb 30€PEKECHHS TOBKULIS 1
PO3BUTKY CYCIUIBCTBA, YCBIJIOMJICHHS Ba)KJIMBOCTI CTAJIOTO PO3BHUTKY JUISI MalOYTHIX
MOKOJIHb.

[IpoGaemaTtuka HackpizHoi miHii “Exonoriuna Oe3meka Ta CTaluii PO3BUTOK
peai3yeThbcsl B Kypcli MaTeMaTHUKH, HacaMIiepel, 4epe3 3aBJaHHs 3 peaJbHUMU JaHUMU
PO BUKOPUCTAHHS MPUPOJIHUX PECYPCIB, X 30€peKEHHS Ta MPUMHOXKEHHS. AHAII3 HUX
JTAHUX CHPHIE PO3BUTKY OEPEKIUBOTO CTABJICHHS JO0 HAaBKOJMIIHBOTO CEpPEOBHIIA,
eKoJIorii, (OPMYBaHHIO KPUTHYHOIO MHUCJEHHS, BMIHHSA BHpPIIIYBaTH MpoOJIEeMH,
KPUTUYHO OLIIHIOBATH MEPCHEKTUBH PO3BUTKY HABKOJHUIIHBOTO CEPEJIOBMINA 1 JIFOJIUHU.
MoxnuBl ypoKHM Ha BiAKpuUTOMY mMOBITpl. [lpw posrmsmi 1miei JiHIT BaXJIKMBE MicCIe
3aiiMarOTh BIJICOTKOBI OO4YMCIIEHHSA, (YHKIII, eleMeHTH Teopii HMOBIpHOCTEH Ta
CTaTUCTHKHU.

2. Peamizanis Hackpi3zHOi JiHIi «I pomaoanceka 6i0nogioanbHicmey CIpUSTAME
(GhOopMyBaHHIO BIMOBIJAIBHOTO WICHA TPOMAJIHU 1 CYCIUIBLCTBA, IO PO3YMI€ MPUHITUTIH 1
MexaHI3MH (PYHKITIOHYBaHHS CycHUIbCTBA. L5 HACKpi3HA JIiHIS OCBOIOETHCS B OCHOBHOMY
yepe3 KOJIGKTUBHY JISUTbHICTh (AOCHIIHULIBKI pOOOTH, pOOOTHU B IpyMi, IPOEKTH TOIIIO),
sKa TOEJIHY€ MAaTeMaTHKy 3 IHITUMU HAaBYAJIBHUMH TPEJAMETaMH i PO3BUBA€ B YYHIB
TOTOBHICTh JIO CHIBIpalli, TOJEPAHTHICTh MO0 PI3HOMAHITHUX CMOCOO0IB MISUIBHOCTI 1
JTyMOK.

HaBuaHHS MaTeMaTHMKH Ma€ BUKJIMKATH B YYHIB SIKOMOTA OLJIbIINEC TO3UTHBHUX
eMOIlid, a T 3MICT - OyTH HaIJICHUM Ha BHMXOBAaHHS IMOPSIHOCTI, CTApaHHOCTI,
CUCTEMAaTHYHOCTI, TOCIIJIOBHOCTI, TMOCHAOYOCTI 1 decHOcTi. Ilpukiman Buurtens
MOKJIMKAHUM 3IrpaTd BaXKJIUBY poiib Yy (opMyBaHHI TOJIEPAHTHOTO CTaBJICHHS JI0
TOBAPHIIIB, HE3AJIEKHO BiJl PIBHS HABYAIBHUX JOCSITHEHb. 3 IMI€T K HACKPI3HOKO JIHIEIO
MOB's13aH1, HAMPUKIIAJ, MPOIEHTHI OOYUCIICHHS, €IEMEHTH CTATUCTHKH, IO JO3BOJITIOThH
YYHSIM 3pO3yMITH 3HAYCHHS KUTbKICHUX MOKA3HUKIB MPHU XapaKTEPHUCTHIN CYCIIIILCTBA 1
HOTO PO3BUTKY.

3. 3aBIaHHsIM HACKPi3HOI JiHII «300pos's i 6e3neka» € CTAHOBJICHHS YYHS SIK
€MOIIIITHO CTIMKOro 4ji€Ha CYCHUIbCTBA, 3AaTHOIO BECTU 3JO0POBUHM CIOCIO KUTTA 1



dbopMyBaTH HaBKOJIO ceOe Oe3meuHe )KUTTEBE CEPEIOBHIIIE.

Hackpizna minis “310poB's 1 6e3neka” B Kypcl MaTeMaTUKH Peali3yeThCs uepes
3aBJIaHHS 3 PEAIbHUMH JaHUMH MPO O€3MeKy 1 OXOPOHY 3/10pOB'sl (TEKCTOBI 3aBJIaHHSA,
MOB’SI3aHI 3 CEPEOBUIIEM JIOPOKHBOTO PyXY, PYXOM MIMIOXOJIB 1 TPaHCIOPTHHUX
3ac001B, BIJICOTKOBUMH OOYHMCICHHSIMHU 1 TpadikaMu, 0 CTOCYIOThCS YAHHUKIB PUBHKY ).
Oco6mmBo BaknuBui anami3 npuand J{TII, moB’s3aHUX 13 MEPEBHUINCHHSAM IIBUIKOCTI.
Bapto 3BepHyTH yBary Ha mnpoOiemu, OB’ s3aHi 13 PU3UKAMU IS JKUTTS 1 3J0POB’ S IPU
BUBUCHHI OCHOB TeOpii MMOBIPHOCTEH Ta MaTeMaTUYHOI CTAaTUCTHKW. BupimeHHs
npobieM, 3HalgeHuX 3 «ara-epeKkToM'», PO3MIAN KPACUBHX MATEMATUYHHX
KOHCTPYKIIiH, TOINIyK ONTHMAJbHUX METOJIB pO3B’S3yBaHHA 3aJad TOMIO, 3/aTHI
BUKJIMKATH B YUHIB MMO3UTUBHOTO BIAUYTTS YCIIIXY.

4. Hackpizna mniHia «llionpuemnusicme ma Qinancosa 2pamomHuicmpy
HalllIeHa Ha PO3BUTOK JIJEPCHKUX 1HIIIATUB, 3JaTHICTh YCHIIIHO dIsITH B
TEXHOJIOTIYHOMY IIBHUJKO3MIHHOMY CEpEOBUIII, 3a0€3MEeUCHHs Kpalloro po3yMIHHS
VYHSIMHU TPAKTUYHUX AaCMEKTIB (IHAHCOBUX MHTaHb (3MIMCHEHHS 3a0lIaKEHb,
1HBECTYBaHHS, 3aMI03UYEHHS, CTPAXyBaHHs, KPEIUTYBaHHS TOIIO).

[ls nHackpi3Ha JiHIS TOB'SI3aHAa 3 PO3B'A3yBaHHSAM MPAKTUYHHUX 3a/ad II0JI0
IJIaHYBaHHS TOCIOJAPCHKOI AISIBHOCTI Ta peajibHOI OILIHKHA BIIACHUX MOXKJIMBOCTEH,
CKJIaJaHHs CiMeHHOro Or/KeTy, (opMyBaHHS €KOHOMHOTO CTaBJICHHS JI0 MPUPOTHUX
pecypciB. Bona peanizyeThcsi MmiJ 4ac BUBYEHHS Bi1JICOTKOBUX OOYHWCIICHB, PIBHSHB Ta
byHKITIH.

3 MeTow MiBUIIEHHS €(EeKTUBHOCTI HaBYaHHS, HEOOXITHOI YMOBOIO €
3a]lydeHHS JI0 HABYAJIbHO-BHXOBHOTO IIPOIECY KOMIIETCHTHICHOTO, MisJIbHICHOTO Ta
OCOOMCTICHO-OPIEHTOBAHOIO MIAXOAIB, Kl IMepeadavyaroTb CUCTEMATUYHE BKIIOYECHHS
YVUHIB JI0 PI3HUX BU[IB aKTMBHOI HaBUYaJbHO-MI3HABAJIBHOI IISUIBHOCTI Ta (pOpMyBaHHS
YMiHb KOPUCHUX y PEaIbHUX KUTTEBUX CUTYyalisX. JomiabHO, I 11e MOXKIUBO, HE JIHIIC
MOKa3yBaTH BUHUKHEHHS MAaTeMaTHYHOro (hakTy 13 MPaKTHUYHOI CHUTyarii, a u
UTIOCTpYBaTH MOro 3acTocyBaHHS Ha mpaktuill. DopMyBaHHIO MaTeMaTHYHOI Ta
KIIFOUOBUX KOMIIETEHTHOCTEM CHpUs€ BCTAHOBIEHHS Ta peali3ailis y HaBYaHHI
MaTEeMaTUKH MDKIPEAMETHUX 1 BHYTPINIHBOIIPEAMETHUX 3BSI3KIB, a came: 3MICTOBO-
inpopMaliiiHuX,  OmepaliiHO-TiANBHICHMX 1  OpraHizalifiHO-MeTOAMYHHX.  IX
BUKOPHWCTAHHS MMOCUITIOE TI3HABAILHUN 1HTEPEC YUHIB JI0 HABYaHHS 1 MIJBUIIYE iX PIBEHb
3arajbHOi KYJbTYpH, CTBOPIOE YMOBHU JUIsl CUCTEMaTH3allli HaBYAJIbHOTO Marepiany 1
(opMyBaHHS HAYKOBOT'O CBITOIJISAY. Y4HI HaOyBarOTh JOCBIAY 3aCTOCYBaHHS 3HaHb Ha
MPaKTHULLL.

BaxxnuBy posib y HaBYaHHI MaTeMaTHKHW BiJirpae CHCTEMATHYHE BUKOPUCTAHHS
ICTOPUYHOTO MaTepiany, SKUi MIABUIILYE THTEPEC 10 BUBYEHHS MATEMATUKH, CTUMYIIIOE
MOTST JI0 HAYKOBOI TBOPYOCTI, MPOOYIKy€e KPUTUIHE CTABJICHHS 10 (DAKTIB, Ja€ YUHSAM
ySIBJICHHSI PO MAaTEMAaTHKY SIK HEBIJ €MHY CKJIaJIOBY 3arajbHOJIOJICHKOI KynbTypu. Ha
JOXIJTMBUX TIPUKJIAAAX CI1J] MOKa3yBaTH YUHSM, sIK PO3BUBAIUCS MAaTEMATUYHI MOHSATTS
1 BIHOIIEHHS, Teopii Ta Meroau. O3HAHOMIICHHS YYHIB 3 IMEHaMH Ta Olorpadismu
BUJIATHUX YYEHHX, SAKI CTBOPIOBAIM MaTeMaTHKy, 30KpeMa BHUIATHUX YKPATHCHKHUX
MaTEeMaTHKIB, COPUITHME HAI[IOHAIIBHOMY 1 TATPIOTUYHOMY BUXOBAHHIO MITKOJISPIB.

CrtpykTypa HaBuYaJbHOI nporpammu. [Iporpama po3paxoBana Ha 630 roaus. 420

TOJMH HAaBYAJIIBHOTO Yacy, BIIBEJICHOTO HA BUBYCHHS alTeOpH Ta MOYATKiB aHamizy, 210

1 nig “Ara-edpekToM” MaeTbCA Ha yBasi chifibHe BUPiLLEHHA 3aAadi 3 eq)eKTOM panToBoro 34oragy, “eBpuku”



rOJIMH Ha T€OMETPIIO.

Po3nonin 3micTy 1 HaBUYaJbHOTO Yacy € OPIEHTOBHUM. YUYHUTEISIM 1 aBTOpaM
NIJPYYHUKIB HAJIA€THCS MPABO KOPUTYBATH IMOCIIIOBHICTb BUBUYECHHSI TEM Ta 3MIHIOBAaTH
PO3MOAUI TOJMH HAa BUBUYEHHS TEM 3aJIe’KHO BiJ MPUUHATOT METOIWYHOI KOHIIEMINT Ta
KOHKPETHHUX HaBUYaJbHUX cHUTyaiiil. Ha OCHOBI OpI€HTOBHUX TEMaTWUYHUX IUIAHIB
YUHUTENb PO3po0JIsie KalleHJApHO-TEMATUYHUIN TIJIaH, B SKOMY KOHKPETHU3YETHCS 0OCST
HABYAIHHOTO MaTepiany.

[Iporpamoro mepenadaueHo pesepB HaBYabHOrO dYacy. Croci® BHUKOpPHUCTaHHS
PE3EePBHOTO Yacy BYHUTENb MOXKE OOpaTh CAMOCTIWHO: ISl TTOBTOPEHHS HAa TOYaTKY
HAaBYAJILHOTO POKY Marepially, SIKHM BUBYABCS y TMOMNEPEAHIX KiacaX, sIK J0JaTKOBI
TOJWHU HA BUBYCHHS OKPEMHUX TEM, SIKIIO BOHH BAXKKO 3aCBOIOIOTHCS YUHSIMH, IS
MPOBEJICHHS 1HTETPOBAHUX 3 TPOPIILHUM a00 1HIIUMH NpPEeIMETaMHU YPOKIB TOIIO.

[Iporpamy mnomaHo y Qopmi TaOauIll, IO MICTUTH JBI KOJIOHKHM: OYIKYyBaHI
pe3yJbTaT HaBYAJIbHO-MI3HABAIBHOT JIISUIBHOCTI YYHIB Ta 3MICT HaBYaJIHHOTO
Marepiamy. Y 3MICTI BKa3aHO HaBUAJbHHM Marepiall, SIKUM MIJISTaE BUBYEHHIO Y
BIJIMOBITHOMY Kiaci. OuiKyBaH1 pe3yJibTaTh HaBUaJbHO-MI3HABAJILHOI JISUIBHOCTI YUYHIB
OpPIEHTYIOTh Ha pe3yJbTaTH HABYaHHSA, SKI TaKOX € 1 OO0 €KTOM KOHTPOJIO Ta
OIIIHIOBAHHSI.

B ocHOBY (popMyBaHHS 3MICTy MPOTpaMu MOKJIAACH] TaKi TPUHITUIIH:

. HACTYIHICTh Y HAaBYaHHI MAaTEMaTUKU MK PI3HUMU JIAHKAMU MaTeMaTHYHOI
OCBITH, HACTYNHICTh 3 JONPOPUIBHMUM HaBUAHHSAM MaTEMAaTHKHd 1 HaBYAHHSIM
MaTE€MaTUKH Ha 1HIIHUX PIBHSX,

. 30epeKeHHS] TPAIUIIA BITUM3HIHOI METOJUYHOI HIKOJIM Ta HAKOIMMYEHOTO
JIOCBIJTy IMIJATOTOBKH BHUITYCKHHUKIB CHEIIali30BAaHUX IIKUT 3 MOTJIMOJICHUM BUBUYEHHSIM
MaTEeMaTUKH Ta MPEAMETIB MIPUPOTHUIO-HAYKOBOTO ITUKITY;

. 30epeKeHHSI BUCOKOTO PIBHA TEOPETUYHOT MATEMATHUYHOI MiJTOTOBKHU SK
OCHOBH TPpO(deCiifHOI MATOTOBKH, BHUPOOJIEHHS 37aTHOCTI YCIIIIHO TMPAIfOBaTH B
raTy3sx MPUPOTHUIHNX JUCITUIUTIH, CAMOCTIHHO 3/100yBaTH 3HAHHS;

. dbopMyBaHHS HEOOXIJHUX 3araJibHOHAyKOBUX, 3arajlbHOHABYAJIBHUX Ta
COITIaIbHO-OCOOMCTICHUX KOMIIETCHTHOCTEM Ha OCHOBI IILJIECIIPSIMOBAHOI peai3alii
MDKIIPEJIMETHUX 3B S3KIB, 30KpeMa MPEIMETIB MNPUPOJIHUYUOTO IMKIY, SKI MAaroTh
CTAaHOBHTH IIIICHY CUCTEMY.

MaremaTuka 3aliMae 0COOIMBE MICIIE Y CHCTEMI 3HAHB JIIOJICTBA, BUKOHYIOYH POJIb
YHIBEPCAIBHOTO Ta MOTYKHOTO METOMy Cy4acHOi HayKu. Tomy OcCOONHMBY yBary BapTo
OPUAUIATA 3°SCyBAaHHIO POJI MareMaTukd B cdepax i1 3acTocyBaHb. 30KpeMma,
3a0e3meunT 3aco0aMu MaTeMaTWKu (pOpMyBaHHS B YYHIB MPABWIBHHUX YSBICHb PO
MaTeMaTUYHE MOJICTIOBAaHHS Ta HABYUTH IIKOJSAPIB HMOTO 3aCTOCYBAHHIO IO
pPO3B’sI3yBaHHS IIMPOKOTO KoOJa MPUKIAAHUX 3a7ad, 30kpema ¢(i3uyHux. BuBuaroum
MaTeMaTUKy Ha NOTJIMOJIEHOMY PiBHI, CTAPIIOKIACHUKN MAlOTh YCBIJIOMUTH, IO MPOLEC
il 3aCTOCYBaHHS J0 PO3B’s3yBaHHS OYJb-IKMX IMPUKIATHUX 3a7a4 PO3MOIISETHCS Ha
Tpu etanu: 1) ¢popmamizais (mepexi Bi CUTYyallli, ONMUCaHOi y 3aaa4i, 10 GpopMabHOL
MaTeMaTU4HOI Mojeni i€l cuTyarlii, Ta g0 4YiTKO c(pOpMyJIbOBaHOI MaTeMaTHYHOI
3ajayl); 2) po3B’si3yBaHHA 3a7adl y Mekax moOymoBaHOi Mojeni; 3) iHTeprpeTalis
0JICPKAHOT'0 PO3B’SA3KY 3aj]1a4il Ta HOTO 3aCTOCYBAHHS JI0 BUXITHOI CUTYaITIi.

Yac, Bu3HAuUEGHWN HA BUBYCHHs aireOpw 1 MOYATKIB aHaTi3y, Ja€ MOXKJIUBICTh



NOTTMOWTH PIBEHb OMaHyBaHHA MPEIMETOM 3a paxyHOK pO3MNIALy Ha YpoOKax
NPUKJIAAHUX 3a/1a4 31 cPpepu TEeXHIKH, CHEPreTUKHU, AIePHOI PI3UKH, €KOJIOT1l, EKOHOMIKU
TOILI0, METO/I PO3B’SI3yBaHHS SIKUX ONUPAIOTHCS Ha BUBYEHUI MaTepial.

Jns xkypey «Anrebpa 1 MoyaTKH aHajli3y» OJIHIEI0 3 MPOBIJIHUX 3MICTOBHUX JIHIN

HABYaHHS € (PYHKIIOHAIbHA, TOMY Y TMPOIIEC] HAaBYAHHS MPUIUISETHCS OCOOJIMBA yBara
JOCIIJIKEHHSIM BJIACTUBOCTEH (DYHKININA y Tid uM 1HIIN dopmi. BaxnmmBo npu mpomy
JIEMOHCTPYBATH B3a€MO3B 30K MK OCHOBHUMH TMOHATTSAMU Kypcy: (DYHKIIIS, PIBHSHHS
Ta HepiBHiCTb. 30KpeMa, po3p’s3aHHsa piBHasHHa [ (¥) =0.f(x) =0, pepignocreit
f(x) =0, f(x) <0f(x) >0, f(x) <0 ¢ okpeMUMHM BHIAJKAMH 337a4i HA JOCIiIKEHHS
dynknii ¥ = F(x)y = f(*) (3naxomkenHs HyTiB YHKIi Ta TPOMIXKKIB il 3HAKOCTANOCTI).
Takox 3ayBaxkre, 1m0 (YHKIII MOJENIOIOTh pPealibHI MPOLIECH, TOMY B YSIBJICHHI Y4HIB
Ma€ acoIIIOBATHUCS XapaKTep peaJbHOro IMpoIecy 13 BIAMOBIAHOKW (YHKIIEW, i1
rpadikom Ta BracTUBOCTSIMU. Hampukiaz, 3MiHIOBaHHS MacH paJil0aKTUBHOI pEYOBUHU
Ma€ BUKIHKATH YABICHHS PO (YHKI0 M = mge” “*(k > 0).m = mye™**(k > 0). Baxuugo,
00 TpUTaMaHHI SBUILY BJIACTUBOCTI (HANPUKIIAA, 3MEHIICHHS YK 30UIbIIEHHS MacH,
po3maj PEYOBHHHM 3 YacOM) TOB’SI3yBajUCh 13 BJIACTHBOCTIMHU (YHKIIN (CITajaHHS,
3pOCTaHHs, NPSAMYBaHHSA JO HyJsl, Komm © = @t = ) JIo[iIpbHO OCOOJMBY yBary
NPUAUIATYA MOKA3HUKOBIM (PYHKII, sIKa IIMPOKO BUKOPHUCTOBYETHCS MPU MOJETIOBAHHI
MIPOIIECIB 1 SIBUII] HABKOJIUIITHLOTO CBITY.

OaHUM 13 TOJIOBHUX 3aBJIaHb BUBYEHHS MAaTEMaTUKU Ha IMOTJMOJIEHOMY DIBHI €
TaKOXX PO3BUTOK TIpadiuyHOi KyJIbTypH Y4HIB, IO 3yMOBJIEHO MPAKTUYHUMH MOTpeOaMu
— poboTta 3 rpadikaMu, aiarpaMaMH, pUCYHKaMU 3aiiMae 3HA4YHE MICIIC B AiSUTBHOCTI
crieliajgicTa TEXHIYHOro Ta MpupoaHudoro mpodims. Tomy ocobmuBy yBary mpH
BUBYCHHI (QYHKIIN chif npuguiutd (HOpMyBaHHIO B YYHIB yMiHb BCTaHOBIJIIOBATH
BIACTUBOCTI (yHKIIT 3a 11 rpadikom, OymyBaTu eckizu rpadikiB (QyHKIH, 3aTaHUX
aHATITHYHUM BHUpazoM, y ¢dopmi Tabiauii abo 3a eKCIepUMEHTATbHO BU3HAYCHUMH
JAHUMHU, a TaKOXX BUKOHYBAaTH TE€OMETPHYHI TepeTBopeHHs TpadikiB. HeoOxigHO
HABYMTH Y4HIB 3a rpadikoM (YHKIIT BCTAHOBIIOBATH ii HETIEPEPBHICTh, TOUKH PO3PHUBY,
IPOMIKKHM 3pOCTaHHS Ta CIaJaHHs, 3HAKOCTAJIOCT1, HAOUTbIIE Ta HAMMEHILIE 3HAYECHHS.

Jlo TOHATTS MOXiAHOI MPUBOAATH OaraTo 3aaady MPUPOJO3HABCTBA, MAaTEMATHKH,
TexHiKd. ToMy HOro IOIIIIBHO BBOAWTU SIK y3arajJbHEHHS pPE3yJbTaTiB PO3B’sI3aHHS
BIJIMOBITHUX TPHUKIAAHUX 3amad. lle onpa3y BUIUISE€ TONOBHUN NPUKIAAHUNA 3MICT
MOHATTSA, POOUTH HOro OiNBII MPUPOAHUM 1 JOCTYIHUM st copuiiManHsa. [lpu
dbopMyBaHHI MOHATTS MOXITHOI CIiJ] BUPOOJISITH PO3YMIHHS TOTO, 110 MOX1JHA MOJIEII0E
HE JIMIIE MBHJAKICTD MEXaHIYHOTO PyXY, @ M MBHJAKICTh 3MIHU OYyJb-SIKOTO IPOIECY 3
yacoM (HampuKiaj, IMBHAKICTh HarpiBaHHS TiJia, MIBUAKICTh BUIAPOBYBAHHS TOIIO).
OpHouacHe BUBYEHHS (PI3UYHOTO Ta T€OMETPUYHOTO 3MICTY TMOXIJIHOI /A€ MOMJIMBICTh
MOKA3aTH yYHSAM 3B’SI30K MK HIBUJKICTIO MPOTIKAHHS TPOIECY Ta «KPYTHU3HOIO» HOTO
rpacdika.

BuBuenHna temm «lHTErpa;m Ta MOro 3acTOCYBaHHS» IOYMHAETHCA 3 PO3IIIALY
CYKYITHOCTI MEpBICHUX JaHoi PyHKIii. OcoOJIMBO 3aXOIUIIOBATUCH TOCTAHOBKOIO B YUHIB
TEXHIKM 1HTErpyBaHHA He BapTo. POpMYBaHHS TEXHIYHMX HABUYOK IHTETPYBAHHS HE
NOBMHHO TMIJMIHIOBaTH BHUKOPUCTAHHS IHTETPaJiB IPU MOJEIIOBAHHI peaJIbHUX
MPOLIECIB.



[ToHsATTS KMOBIPHOCTI JOLIJIBHO (OpPMYyBaTH, MOENHYIOUM CTATUCTUYHUN Ta
akcioMatuyHuil miaxoau. [lpu mpomy ciig 3amydatd 0 PO3IJIALy 3HAUYHY KUIBKICTh
MoOYTOBUX Ta MPUKIAIHUX 3a]ay, M0 UITIOCTPYIOTh Ta BHSBJSIOTH HMOBIPHICHI Ta
CTATUCTUYHI 3aKOHOMIPHOCTI.

3HauHe Miclle B MpOrpamMi MPHUIUICHO PO3B’S3YBAHHIO 3a7a4 3 MapaMmeTpamMu. Y
mpolieci po3B’si3yBaHHS TaKUX 3a7ad JI0 apceHally MPUHOMIB Ta METOAIB MUCIEHHS
IIKOJISIPIB MPUPOIHO BKIIFOYAIOTHCS aHalli3, 1HAYKIIS Ta JASAYKINis, y3araJlbHEHHS Ta
KOHKpeTH3arlisi, Kiracudikamis Ta cucTemaTusamis, aHajoris. [l 3amgadi 703BOJISIFOTH
NEPEBIPUTH PIBEHb 3HAHHS OCHOBHHUX PO3JUTIB IIKUIBHOTO KypCy MaTeMaTHKH, PIBEHb
JIOTIYHOTO MUCJIEHHS Y4YHIB, MOYAaTKOBI HABUYKH JOCIIAHHUIBKOI JisibHOCTI. Tomy
3aBJIaHHS 3 TapaMEeTPaMH MAIOTh A1arHOCTUYHY Ta MPOTHOCTUYHY L[IHHICTb.

OcHOBHOIO (hOPMOIO TPOBEACHHS 3aHATh 3AIMUINAETHCS CUCTEMA YPOKiB: BUBUCHHS
HOBOrO Matepialy, (QopMyBaHHS BMiHb pO3B’SI3yBaTU 3ajadyl, y3arajJbHEHHS Ta
cucTeMaru3ailii 3HaHb, KOHTPOJIO Ta KOpeKmii 3HaHb. llopsa i3 1M  mmwmpiie
BUKOPUCTOBYETHCS IIKUIbHA JIEKII, CEMIHAPChKI Ta MPAKTUYHI 3aHATTS, a TaKOX
HeTpaauIliiHl (OpMHU HaBUYaHHs (IMHAMIYHI ClAlA-JIeKIli, JUAAKTHYHI ITpU, YPOKH
«OJIHI€ET 3ama4i», «OJHIET 1/1€1», MaTeMaTH4H1 «001», IHTETPOBaHI YPOKU MaTeMaTHUKH 1
Gb13UKHY, TTOETHAHHS BUBYCHHS alreOpH 1 MOYaTKiB aHai3y 3 00poOKoro (y TOMY YHCHi
KOMIT IOTEPHOIO0) JaHUX, OJCPXKAHUX TiJ Yac MPOBEACHHS JTa0OPaTOPHUX 1 MPAKTUIHHUX
poOiT Ha ypokax ¢i3WKH, aCTpOHOMII, XiMii, Oiosorii Tomo. MoximBi ¥ pi3HI PopMu
1HAMBIAyalbHOT a00 TPYMOBOI MISUIBHOCTI YUHIB, TaKi, HAIPUKJIIA/, sIK 3BITHI JOMOBII 3a
pe3yNbTaTaMH «IOLIYKOBOI» pOOOTH HAa CTOPIHKAX KHUI, )KypHaJIiB, CaiiTiB B [HTepHeT!,
«lomumemo miapy4HUK» TOIIO. bakaHMM € 3adydeHHS J0 y4acTi y HaBYAILHOMY
IpOoLIeC] BUKJIa/1a4uiB BUIIMX HABYAIbHUX 3aKJIa/iB, YYEHUX Ta CIELIaTICTIB.

BuOip BHBYEHHS MaTe€MaTUKH Ha MOTJIMOJIEHOMY piBHI Iepedadae HasBHICTh
CTIKOTO YCBIJJOMJIEHOTO IHTEpeCy KOXKHOTO YYHS JO0 MaTeMAaTHUKH, CXHJIBHOCTI [0
BUOOpPY B MailOyTHhoMy Tipodecii, TmoB’s3aHoi 3 Hew. HesBaxkarounm Ha 1Ie,
MOTHUBAIIMHUAN €Tan HaBYAJIBHOTO MPOIECY B TaKMX KilacaX HE MOXKHA ITHOPYBATH.
OmauM 31 crmoco0iB MOTHBAIli, K1 JOIIJILHO BHKOPHUCTOBYBAaTH Y MaTeMaTHYHUX Ta
b13uKO-MaTeMaTUYHHUX KJIacax, € CTBOPEHHs MpoOaemMHoi cuTyaiii. Taka cutyartis Moxe
OyTH TOCUTH CKJIAJTHOIO, BUMAraTu CEpHO3HUX MAaTEeMAaTHYHUX 3HAHb Ta 3HAYHUX 3yCHUJIb
st 11 po3B’si3yBanHA. [lpu cnpoOi 3HalTH CrociO po3B’sS3yBaHHS MPOOJIEMHU YUHI
CTUKAIOTHCS 3 HEAOCTATHICTIO HASIBHUX Y HUX MAaTeMATHYHUX 3HAHb Ta HEOOXITHICTIO
OBOJIOJIIHHSI HOBOIO TIPEAMETHOIO 1H(OpMAIII€IO.

[Inpoki MOKIMBOCTI AJi 1HTeHCU(iKalli Ta ONTUMI3alli HaBYaIbHO-BUXOBHOTO
MpoLieCy, aKTUBI3AIlll MI3HABAJIBHOI HISUIBHOCTI, PO3BUTKY TBOPYOTO MHCIICHHS YYHIB
HaJIal0Th CydacH1 1HpopMaIlliiiHi TeXHoJo0rii HaBYaHHs. [Ipu X BUKOpUCTaHHI JOLIIHHO
JTOTPUMYBATHCS TaKUX IEarOriYHUX YMOB:

. BpaxOBYyBaTH OCOOJMBOCTI HABYAJIBHOI MISIIBHOCTI, il 3MICT 1 CTPYKTYpY;
UAKIM SKUTTEAISIIBHOCTI Y4HS, HWOro 3110HOCTI, 1HTEpPECH, HAXWJW, IHJIUBIAyaJIbHI
BIJIMIHHOCTI yu4HIB, (opMu iX mposiBy B cdepl KOMYHIKATUBHUX BIJHOCHMH 1 B
Mi3HABAJIbHIN IISJIBHOCTI,

. BIJIMOBIAHI TEXHOJIOT1i HABYaHHS MaloTh OyTHU BapiaTUBHUMH, OCOOUCTICHO
OpIEHTOBAaHWMH, KOJIM 3HAHHS, BMIHHS Ta HABUYKH PO3IIANAIOTHCA HE JIMIIE SIK
camoIlslb, a ¥ sK 3aci0 PO3BUTKY IMI3HABAIBHUX 1 OCOOMCTICHUX SIKOCTEH Y4YHS;
BUXOBYIOTh B YYHS 3/aTHICTb OYyTH Cy0’€KTOM CBOTO PO3BUTKY, PEPIECKCUBHOIO
CTaBJICHHS JI0 CaMOTo cebe;



. 3a0e3neuyBaTy IUTICHE NICUXO0JO0T0-METOIMYHE MPOEKTYBAaHHS HABYAJIBHOTO
npoliecy B yMOBax piBHEBOI Ta Mpo@uIbHOI qudepeHiiiaiii HaBYaHHs.

[linBuieHHI0O €(dEeKTUBHOCTI YPOKIB MaTEMaTUKH B CTapIIMX Kiacax CIpUse
BUKOPHUCTaHHS MPOrpaMHUX 3aco0iB HaB4yasibHOro mpusHadyeHHss GRAN 1, GRAN 2D,
GRAN 3D, DG, AGrapher, GeoGebra, 610;110TeK €I€KTPOHHUX HAOYHOCTEH Ta 1HIIHUX.
3a iX JOMOMOTOI0 JOCTYMHIIIMM CTa€ BUBYECHHS HU3KU TE€M KypcCy anreOpu 1 MmoyaTKiB
aHami3y Ta reometpii: moOyaoBa rpadikiB (QyHKIIIH, po3B’sI3yBaHHS CUCTEM PIBHSIHB 1
HEPIBHOCTEH, 3HAXO/KEHHs Iioml (iryp, oOmexeHux rpadikamu (yHKIiH, mo0ymoBa
nepepiziB reOMETPUIHUX TUT, OOUHUCICHHS 00’ €MiB TiJ1 0OEpTaHHs TOLIO.

JominpHo0 BOAYaeThCA oOpraHizaiis MTPOOJIEMHO-MIONTYKOBOT (JIOCTIAHUIILKOT)
JUSTIBHOCT] YUHIB Ha YPOKAaX Ta MO3aKJIACHUX 1 PaKyJIbTaTUBHUX 3aHATTAX 3 MATEMATUKH.

OuiHlBaHHS HABYAJIBHUX J0CATHEHb YYHiB. KOHTPOJIb HABYATIBHUX JHOCSITHEHD
YVUHIB 3IHCHIOETbCS y BHIJISAl MOTOYHOTO, TEMATHYHOIO, CEMECTPOBOrO, PIYHOIO
OIIHIOBAHHS Ta JIEPKABHOI MMiJICYMKOBOI aTecTallii.

[loTouHe OIIHIOBAaHHS 3IIHCHIOETHCS y TPOLECI MOYPOYHOTO BHUBYEHHS TEMHU.
Jloro OCHOBHHMH 3aBJAHHAMH €: BCTAHOBICHHS H OILHIOBAHHS PiBHIB PO3YMIHHS i
MEPBUHHOTO 3aCBOEHHS OKPEMHX €JIEMEHTIB 3MICTy T€MH, BCTAHOBJICHHS 3B SI3KIB MIXK
HUMU Ta 3aCBOEHUM 3MICTOM IMOIEPEAHIX TeM, 3aKPITUICHHS 3HaHb, YMiHb 1 HABUYOK.

dopmMaMy TOTOYHOTO OIIHIOBAHHS € 1HIWBIIyalbHEe Ta ()POHTAILHE ONMMUTYBAHHS,
TecToBa (hopMa KOHTPOIIO Ta OIIHIOBAHHS HABYAIBHHX JOCSITHEHb YYHIB; poboTa 3
rpagikamu, cCXxeMaMu, JiarpaMaMy; BUKOHAHHS YYHSIMH PI3HUX BUJIB MHCbMOBUX POOIT;
B3a€EMOKOHTPOJIb YYHIB Yy Mapax 1 Tpynax; CaMOKOHTPOJb Touo. [loTouHe oIiHIOBaHHS
YYHIB 3 MAaT€MAaTHKHU MPOBOJAUTHCS OE3MOCEPEHbO 1]l Yac HaBYAJIbHHUX 3aHATH abo 3a
pe3ynbTaTaMi BUKOHAHHS JIOMAlllHIX 3aBJaHb, YCHUX BIJIOBIJAEH, MUCbMOBUX pPOOIT
Tomo. [Hpopmaris, oTpUMaHa Ha MIACTaBl MOTOYHOTO KOHTPOJIIO, € OCHOBOIO s
KOpHUTYBaHHsI pOOOTH BUMTEINS HA YPOIIi.

TeMaTHYHOMY OI[IHIOBAaHHIO HABYAJIBHUX JOCATHEHb MIJIAral0Th OCHOBHI
pe3yiabTaTH BUBYEHHS TeMU (PO3JILITY).

TeMarnuHe OlIHIOBaHHS HaBYAJIbHUX JIOCATHEHb YUHIB 3a0€3MCUYE:

. yCyHEHHS 0€3CUCTEMHOCTI B OI[IHIOBAHHI,

. MABUIEHHS 00’ €KTUBHOCTI OI[IHKHM 3HAHb, HABUYOK 1 BMIHb;

. 1HIUBITyaIbHAM Ta T epeHITIHOBaHUHN TTIIX1] 1O OpraHi3ailii HaBYaHHS;
. CUCTEMAaTHU3allII0 1 y3arajJlbHeHHS HABYAJIbHOTO MaTepiay;

. KOHLIEHTPAI[II0 YBark YYHIB 10 HAMCYTTEBIIIOTO B CUCTEMI 3HAHb.

TemaTn4Ha OIIHKA BHCTABISIETHCS Ha IiJICTAaBI pe3yJIbTaTiB ONMAHYBAHHS YYHSIMHU
MaTepialy TeMHU BIPOJOBXK ii BUBUCHHS 3 ypaxXyBaHHSM IMOTOYHUX OI[IHOK, PI3HUX BHUIIB
HaBYAJIbHUX poOIT (NpakTHYHHMX, Ja0OpAaTOPHUX, KOHTPOJIBHUX) Ta HaBYAIBHOI
aKTUBHOCTI WIKOJISIPIB. Y TIpOlleCl BHUBYCHHS 3HAYHUX 3a OOCATOM TEM MOXJIHBE
MPOBENICHHS IEKUIHKOX MPOMDIKHUX TEMAaTUYHUX OIIHIOBAHb.

[lepen moyaTkoM BHBYEHHS Y€proBOi TEMH BCl y4HI MalOTh OyTH O3HAHOMIICHI 3
TPUBATICTIO BUBUCHHS T€MU (KLJIBKICTh 3aHATH); KUTBKICTIO i TEMAaTUKOIO 00OB’SI3KOBHX
pOOIT 1 TepMiHAMU 1X TPOBEACHHS; KPUTEPISIMHU OLIIHIOBAaHHS.



5 AJITEBPA 1 TIOYATKU AHAJII3Y
10-U KJIAC (210 200, 6 200 na muscoens, Pezepe — 22 200)

K-
CTb . . . .
ron HaBuanbHi 10cSITHEHHA Y4YHIB 3MiCT HaBYAJILHOTO MaTepiary
H
24 | YueHp (y4eHHII): Tema 1. CTEIIEHEBA ®YHKIIS
(hopmyJ1r0€ 03HAUEHHS KOPEHS 11-TO Kopinsb n-20 crenens. ApupmeTnyHmii KOpiHb
CTeleHsl, apu(pMETUUHOrO0 KOPEHs U-TO n-ro CTEINeHsl, HOro BIaCTUBOCTI.
CTETIeHS, CTETEHS 3 PalliOHATHbHUM [lepeTBOpeHHS BHUpPA3iB 3 paAUKaIaMH.
MIOKa3HUKOM, BJIACTHUBOCTI KOPEHIB Ta . = e mm e .
- P ®dynxuis Y =Vx ¥ =¥ 1aii rpagik.
CTETIEHS 3 PaIliOHABHUM ITOKAa3HUKOM; . o . .
. . IppauionansHi piBHSHHS. [ppayionanbhi
00YHCIII0€, OI[IHIOE TA MOPIBHIOE . .
. - . HepigHOCMI.
3HAYEHHS BUPA3iB, SKi MICTITh KOPEHi Ta . . .
. : Cremnisp 3 pamioHaTFHAM MTOKa3HUKOM, HOTO
CTEIEeH] 3 pal[lOHAIbHUMU [TOKa3HUKaMH; . ) :
. . BiacTuBOCTi. [lepeTBOpeHHs BUpa3iB, sKi
300paxkye rpadik creneHeBoi (yHKIIIi; : . .
, . . o MICTSITh CTEIHb 3 PalliOHATHPHUM MOKa3HUKOM.
PO3B’s13y€ IppalliOHaTIbHI PIBHAHHS Ta S . :
. . . Crenenesa ¢yHKis, 11 BJIACTUBOCTI Ta rpadik.
HEpIBHOCTI, 30KpeMa 3 ImapaMeTpaMu; , .
. . Obopomni ¢yukyii. Bzaemno obepheHi
32CTOCOBY€ BJIACTUBOCTI (PYHKLIH 10 &
. . . . HKYIi.
PO3B’A3yBaHHs ippalliOHATBHUX PIBHSIHB 1 VIKY . . L.
. . Ippayionanvni pienanms, HepieHoCmi ma ix
HEpIBHOCTEH.
cucmemu 3 Napamempamiu.
42 | YdeHp (Y4CHUI): Tema 2. TPUTOHOMETPUYHI ®YHKIII
BHKOHYE€ TIepexiJ Bij pajliaHHOI Mipu KyTa | PanianHe BuMiproBaHHs KyTiB. CHHYC,
JI0 TPaTyCHOT 1 HaBITaKH; BCTAHOBJIKOE KOCHHYC, TAaHT€HC, KOTAHT'€HC KyTa.
BIJIMOBIJIHICTh MK JIIICHUMU YUCIIaMH 1 Tpuronomerpuusi ¢pyHKII{ YUCTOBOTO
TOYKAMH Ha OIMHUYHOMY KOJII; aprymenrty. [lepionnyHicTs QyHKIIIH.
004U CJII0€ 3HAUCHHS TPUTOHOMETPUUHUX | BiactuBocTi Ta rpadiku TpPUTOHOMETPUYHUX
BHpa3iB 3a IOMIOMOT0I0 TOTOKHUX GyHKIH.
MIEPETBOPEHb; OcHoBHI CIIiBB1THOIIICHHS MiX
(hopmy.1I0€ O3HAUEHHS CUHYCa, KOCUHYCa, | TPUTOHOMETPUYHUMHU  (QYHKUIIMH  OJHOTO
TaHreHca 1 KOTaHI'€HCa KyTa YHCIOBOTO apryMeHTy. dopmynu 3BEJICHHS.
apryMeHTY; BIaCTUBOCTI Tpuronomerpuusi bopmynu: bopmynu
TPUTOHOMETPUYHMX (PYHKIIIH; BIACTUBOCTI | JOJaBaHHA, (GOPMYJH MOABIMHOTO apryMeHTy,
NepIOAUYHUX QYHKIIIH; dbopMynu TMEpeTBOPEHHS CyMH 1 pI3HHUII
Oynye rpadiku nepioguuHux QyHKIiH; TPUTOHOMETPUYHUX (QYHKIIA y J0OYTOK,
IJII0CTpY€E BIIacCTUBOCTI bopmynu TIEPETBOPEHHS NOOYyTKY
TPUTOHOMETPUYHMX (PYHKILIHN 32 TPUTOHOMETPUYHHUX  QYHKIIH y  Ccymy,
JIOTIOMOT0F0 Tpa(ikiB; MepeTBOPIOE Gdopmynu  noHudCeHHs CcmeneHs, Hopmynu
TPUTOHOMETPUYHI BUPa3H. HNOMPIUHO20 apaymenmy, gopmynu
NONOBUHHO20 apaymeHmy. Bupaoicenns
MPUSOHOMEMPUYHUX (DYHKYIU Yepe3 MaHeHC
NONOBUHHO20 AP2YMEHMY.
42 | YueHp (y4eHHII):

(dhopmy.TI0€ 03HaAUCHHS OOEPHEHUX
TPUTOHOMETPUYHHX (DYHKIIIH;
00IpyHTOBY€E (pOpPMYIIH KOPEHIB
TPUTOHOMETPUYHHX PIBHSHB Sin X = q,
cosx=a,tgx =a, ctgx = a;

PO3B’sI3y€ TPUTOHOMETPUYHI PIBHSHHSA,
TPUTOHOMETPUYHI HEPIBHOCTI, 30KpeMa 3
napamMeTpamu;

Oynye rpadiuHi 00pasu, MoB’sI3aHi 3
epioAUIHUMHU (DYHKITISIMHU.

Tema 3. TPUTOHOMETPUYHI
PIBHAHHSA I HEPIBHOCTI

OObepHeH1 TPUTOHOMETPUYHI (DYHKIIIT:
O3HAYECHHS, BJACTUBOCTI, Tpadiku.
Haiinpocrimi TpuroHoMeTpruyHi piBHSIHHS.
Tpueconomempuuni HepigHOCM.
Tpuconomempuyni pi6HAHHA | HEPIGHOCMI 3
napamempamu. Pienanus i nepienocmi, axi
Micmsamb 0bepHeHi MmpUeoHOMempuyHi
¢yuxyii. Ilobyoosa epagiunux obpasis.




12 | Yyens (yueHuns): Tema 4. HUCJIOBI HOCJIIIOBHOCTI
BH/IJISI€ OCHOBHI KJIACH ITOCIIITOBHOCTEM; Baoicnusi  xknacu uyucnosux nocinioosnocmelt
(opmyJiro€ 03HAYCHHS TPAHULIl YUCIOBOI | (MOHOMOHHI, 0OMedCeHi mowo).
MOCITIIOBHOCTI, OCHOBHI T€OPEMH PO I'panuys YUC10801 NOCII008HOCHII.
TPaHUII0 YUCIIOBOI MTOCIIJOBHOCTI; l'eomempuuna iHmepnpemayis epaHuyi
3aCTOCOBY€ OCHOBHI TEOPEMH PO TPaHUIl | uucnogoi nocrioosnocmi. OcHosHi meopemu
YHCIOBUX MOCIIJOBHOCTEH. npo  epaHuyi - HUCIo8UX  NOCIi008HOCMELL.

[Hucno e.]

18 | Yuens (yueHuns): Tema 5. TPAHULIA TA HEIIEPEPBHICTDb
dopmy.toe o3HaueHHs rpanumi Gyskuii B | @YHKIIII
TOYIII; HEMEPEPBHOCTI (PYHKIIIT, I'panuns ¢yskii B Touti. Ochoeri meopemu
(hopMy.1I0€ OCHOBHI BIIACTUBOCTI TPAHULIb | NPO epanuyi QyHKYitl 8 mouyi.

Ta BUKOPHMCTOBYE iX JUIsl 3HAXO/AKEHHS HenepepBHicTh QyHKIIT B TOUIII Ta HA
rpaHulb 33JaHuX QYHKITIH; MIPOMIXKKY. Bracmusocmi nenepepenux
3HAXOAUTb aCUMITOTH rpadikiB GyHKUil; | @yukyii.
3aCTOCOBYE BIACTUBOCTI HETIEPEPBHUX THonamms epanuyi ¢pyHkyii Ha HecKiHYeHHOCMI
¢byHKLIN 10 po3B’sI3yBaHHS 3aja4. Ma HecKiHYeHHO 8euKa QyHKYis 6 mouyi.
Acumnmomu epagixa ¢yuxuyii.
llepwa uyoosa epanuys.

50 | Yuens (yueHuns): Tema 6. IOXIAHA TA ii

(hopmy.TI0€ 03HAUCHHS TTOXITHOI Ta 3ACTOCYBAHHSA

MOSICHIOE i1 reOMEeTpUYHUH 1 DI3UIHUI
3MICT;

3HAXOMTh KyTOBUU KOE(ILIEHT TOTHYHOL
1o rpadika GyHKIIIT; 3HAXOAUTH TTOXI1THI
GbyHKIIIH;

3aCTOCOBYE TTOXITHY J0 3HAXOJKCHHS
MMPOMIXKKIB MOHOTOHHOCTI Ta €KCTPEMYMIB
GyHKIIIT;

3HAXOAUTH HANOUIBIIE 1 HAIMEHIIE
3HA4YeHHS (YHKIIIi HA TPOMIKKY;
PO3B’sI3y€ MPUKIIAIHI 33/1a4l Ha
3HAXOJKCHHS HAUOUTHIINX 1 HAWMEHTITHX
3HAYCHB;

3aCTOCOBYE PE3yIbTATU JOCITIKSHHS
(GyHKIIIT 32 JOTIOMOTOI0 MOXiAHOT 10
PO3B’3yBaHHsI PiBHSHB 1 HEPIBHOCTEH Ta
JIOBEJICHHSI TOTOYKHOCTEH 1 HEPIBHOCTEH;
OIMCY€ TIOHATTS OMYKJIOCTI (PyHKIIT Ta
TOYOK MEPETHHY;

3aCTOCOBYE JIPYTY MOXITHY IO
3HAXOKCHHS TIPOMDKKIB OMYKJIOCTI
byHKIIT

Ta TOYOK il IEPETUHY;

AOCTIIKY€ QYHKIIT 32 JOTIOMOTOIO MEPIIOi
Ta JIPyroi MOXiTHUX 1 BAKOPHCTOBYE
oJIeprKaHi pe3yJabTaTH JUIsl TOOYI0BH
rpadikiB GyHKITIH.

3anayi, Kl IPUBOJIATH IO TIOHATTS MOXiTHOT.
[Moximna ¢yHKmii, 1i TreoMeTpUYHHHA Ta
¢bi3uyaME  3MmicT. PiBHAHHS JOTHYHOI 70
rpadika  ¢yskmii. [IpaBuma  oOYuCICHHS
noxigaux. Cxmagena ¢yskmis. IloxigHa
CKJIa/ieHOT QYHKIIIT ma obeprenoi (hyHryii.
[ToxigHa CTETEHEBO, mpucoOHOMEMPUUHUX MA
00OepHeHUX MPUSOHOMEMPUYHUX QYHKYILL.
OcHogHi meopemu ougepernyianvrozo
YUCTIeHHS.

OsHaka cranocTti ¢yHkii. JlocratHi ymoBU
3pocTaHHA i ciaganHs ¢yHkii. Exctpemymun
¢ynkuii. HaiiOinpiie 1 HaliMeHIIIe 3HaYeHHS
(GyHKIIT HAa TPOMIXKKY.

3acmocyearnts noxionoi 01 008edeHHs
MOMONCHOCME MA HePIBHOCMEll, A MAKOHC
0J151 PO36 '3Y8AHHS PIBHSIHb | HEPIBHOCEL.
Toxioni suwux nopsoxis. Ilonamms
onykaocmi YyHKYii ma mouxu nepecuty.
3uaxoooicents npomisxnckie onykiocmi Qyukyii
ma moyox ii nepezuny.

3acTocyBaHHS NEPIIOI ma Opy20i TTOXITHUX JI0
nociipkeHHs GyHKIIN Ta moOyA0BH iX
rpadikis. [Hepisnicmo Hencena ma ii
3acmocy8amHsi. |

3acTocyBaHHS MTOXIAHOT 10 PO3B’A3yBaHH:
3aJ1a4, 30KpeMa IPUKIIATHOTO 3MICTY.




11-W KJIAC (210 200, 6 200 na muscoens, Pezepe — 74 200)

K-
CTh . . . .
romu HaBuajbHi 1oCATHEHHS YYHiB 3MicT HABYAJILHOT0 MaTepiay
H
36 | Yuensb (yuyeHHU1s): Tema 7. IOKA3ZHUKOBA TA
(opmy.tI0€ 03HaUCHHS TTOKA3HUKOBOT 1 JOTAPUOMIUYHA ®YHKIIII
norapudMiuHoi GyHKIIIH Ta iX BracTuBocTl; | CTemiHp 13 JIMCHUM MOKA3HUKOM.
(dopmy.ioe o3HaueHHS JIorapudma Ta [Toxa3znukoBa dynkiis. Jlorapupmu Ta ix
BJIACTUBOCTI JIorapu(MmiB; BractuBocTi. JlorapudmiuHa GyHKITIS.
Oyaye rpadiku MOKAa3HUKOBHX 1 [Toka3HUKOBI Ta JIorapuMidHI PIBHSIHHS 1
norapuMidHUX (YHKIIIH; HEPIBHOCTI ma ix cucmemu, 30Kkpema 3
1epeTBOPIOE BUPa3H, SAKi MICTSThH napamempamu.
norapupmu; [ToximHi TOKa3HMKOBOI 1 JorapudMidyHOT
3HAXOUTh TIOX1/IHI TOKa3HUKOBHX, GyHKITH.
norapuMidyHUX, CTETICHEBUX (QYHKITIN 1 [Hepisnicms Kowii sx nacniook mepignocmi
3aCTOCOBYE iX 110 JOCTiMKeHHs UX KaaciB | Meucena.]
GbyHKITH; 3acTocyBaHHS MMOKAa3HUKOBOI Ta
PO3B’s13y€ TIOKa3HUKOBI Ta JorapudmiuHi norapumiuHoi QYyHKIIH y IPUKIATHUX
PIBHSIHHS 1 HEPIBHOCTI Ta X CHCTEMH, 3a/1avyax.
30KpeMa 3 mapaMeTpamH.
30 Tema 8. IHTEI'PAJI TA HOT'O
VYyuens (yueHurs): 3ACTOCYBAHHASA
(opmy.t0€ 03HaUEHHS TIEPBICHOT 1 ITepBicHa Ta ii BmactuBocTi. MeToau
HEBM3HAYEHOTO iHTerpasa Ta iX OCHOBHI 3HAXO/KEHHS NepBicHUX. HeBu3HaueHmit
BJIACTUBOCTI; iHTerpain ta iforo BnactuBocTi. [Ipuknaan
ONMCYE TIOHATTS BU3HAYEHOTO 1HTETpaa; 3a7a4, 0 MPUBOJIATH JO TIOHATTS
(popmy.110€ BIACTUBOCTI BUBHAYEHOTO BHU3HAYEHOTO 1HTErpasa.
iHTerpana; Busnauenuii inTerpa, iforo ¢izuvnuii Ta
3HAXOJAUTH NIEPBICHI Ta BU3HAYCHUI reoMeTpuyHui 3micT. OOUUCICHHS
1HTETpaJ 3a JOMOMOT OO0 TIPaBHUII BU3HAYEHOTO iHTerpana. OOUNCIeHHS TUTON]
3HaXO/KCHHS TIEPBICHUX Ta MEPETBOPEHb; wiockux ¢iryp. O6unciaeHHs 00’ eMiB TiJ.
3aCTOCOBY€ BU3HAUCHHH IHTETPAJ 10 BukopucranHns inTerpana s
pO3B’sI3yBaHHs T€OMETPUYHHMX 3a]au. PO3B’sI3yBaHHs MPUKIAIHUX 3a7a4.
36 | Yuensb (yueHuns): Tema 9. EIEMEHTH TEOPII
004HCIII0€ HMOBIPHICTB TOI, UMOBIPHOCTEHN
KOPHCTYIOUHCH aKCiOMaMu Teopii binom H blomonda ma mpuxymrux Hacxcgm.
HMOBIpHOCTEH, HACTIIKaAMU 3 HUX, AKCIOMI/F TeOp1 MMOBIPHOCTEH. Onepagn
) i Haj nofissMu. OCHOBHI HACTI/IKH 3 aKCiOM
or[epaulfn:/m HaJl HOAUIMHU, MOHATTAM . Teopii iMoBipHOCTEH. HesanexHi noaii.
YMOBHO1 MMOBIPHOCTI, HE3AJIEIKHHUX II0M1H, YMoBHa HMOBIpHICTh. BuItaakoBa BeJIHYHHA
KOM6iHaT0pHI/IMI/I cXxeMaMH, MaTeEMaTU4YHE Ta 11 MaTEMaTUYHE CIIOXIBAHHSI (y mociial 31
CIIOJIIBaHHS BUIIAKOBOI BEJTUIHHU; CKIHYEHHOIO MHOKHHOIO €JIEMEHTAPHUX
ITOSICHIOE 3MICT TIOHSTH YMOBHA HACHIJIKIB). [ eomempuuna timogipHicmo.
HWMOBIPHICTb, HE3AJIC)KHI MOJ11, BUTIAJIKOBA
BEJIMYMHA.
34 | Yuenb (yueHHU1s): Tema 10. KOMIIJIEKCHI YACJIA TA

OIHCYE NTOHATTSI KOMILIEKCHOT'O YUCIIa, HOro
MOZYJIS i apryMEHTY; (pOpMYJII0€ TIpaBuIa
JiH HaJl KOMIUIEKCHUMH YHCIIaMU B
anredpaiyHiil 1 TPUroHoMeTpHuuHIN hopMmax;

MHOI'OYJIEHHM

Mnoowcuna xomnaexcHux yucen.
T'eomempuuna inmepnpemayis
KOMNJIEKCHO20 YUCIA.




3HAXOUTh CYMY, Pi3HHUIIIO, TOOYTOK Ta
9aCcTKy KOMIUIEKCHUX YHCEJI, CTEIHb
KOMIUIEKCHOTO YHCIia Ta KOPiHb 13
KOMIUIEKCHOTO YHCIIa;

BHKOHYE€ JIICHHS MHOTOWIEHIB 3 OCTAyYel0;
(hopMy.110€ O3HAYCHHST KPATHOTO KOPEHS Ta
3HAXOIUTH HOTO KPaTHICTh; 3aCTOCOBYE
Teopemy Biera 10 po3B’si3yBaHHS 3a/1a4.

Aneebpaiuna i mpueonomempuuna gpopmu
3anucy Komniekcho2o wucaa. /{ii Hao
KOMNJIEKCHUMU YUCTIAMU 8 PI3SHUX (opmax
3anucy. @opmynra Myaspa. Kopinws n-co
cmenens 3 KOMNIEKCHO20 YUca.
MHuoeounen ma iiozo kopeni. Po3zxnao
MHO20YNeHa HA He368I0HI MHOMCHUKU.
Kpamuni kopeni. Ocnoena meopema
aneeopu. Teopema Biema. [Mnozounen
mpemvo2o cmenens. Piensannsa euwjux
cmenenis. Popmyna Kapoano.]

74

IToBTOpEHHS, y3araJibHeHHs Ta
cHcTeMATH3aLlish HABYAJIbLHOIO
MarepiaJjy, po3B’si3yBaHHs 32124




I'eomeTtpis 10-ii k1ac

(105 roa, 3 rox Ha TH:KIEeHb, Pe3epB — 18 roaun)

OuikyBaHi pe3y/JibTaTH HABYAJIbHO-NII3HABAJIbHOI
AiSVIBHOCTI YYHiB

3MicT HABYAJIBLHOT0 MaTepiaaxy

Tema 1. BCTYII JO CTEPEOMETPII
15 rogua

Y4enb/yueHuus

HABOJMTh MPHUKJIAJM TOUOK 1 MPSAMUX, 1II0 HAJIEXKATh OJHIH
IUIOIIMHI; MHOTOTPaHHUKIB Ta 1HIIMX CTEPEOMETPUUHUX
iryp;

MOSICHIOE 10 TaKe IJIOCKA 1 MPOCTOPOBA T€OMETPHUHI irypu;
MOBEPXHSI MHOTOTPaHHUKA; IEPETUH MHOTOTPaHHUKA CIYHOIO
TUIOIMHOIO;

(hopMy.T1I0€ OCHOBHI TIOHSATTS, AKCIOMH, HACIIIJIKU 3 HUX;
BHOKPEMJIIOE cepell MHOTOTPAHHMKIB: TipamMiay Ta Ipu3My;
IJIIOCTPY€ TEKCTOBHIA 3MICT aKcioM, TeopeM, 3a1ad 3a
JIOTIOMOTOI0 PUCYHKA;

XapakTepu3ye opMy IMPOCTOPOBOT T€OMETPUIHOT Pirypu;
PO3B’si3y€ BIPaBH, 110 MepeadayaoTh: BHKOPHCTAHHS
aKCIOM CTepeoMeTpil Ta HACIJIKIB 3 HUX;, BHKOHAHHS
HaWOpoCTIKX MO0y 0B Mepepi3iB Mipamiiax Ta Mpu3Max.

OCHOBHI NOHATTS CTEPEOMETIi.
AKciomu cTepeoMeTpii Ta
Hachiaku 3 HUX. [ToHATTS Ipo
aKCIOMaTHKY Ta MOoOYyI0BY HAyKH.
[IpocToposi reomeTpudHi pirypmu.
[TouaTkOBI ysIBIEHHS PO
MHOTOT'PaHHHKH.

Haiinpocrimn 3ama4i Ha moOya0BY
nepepi3iB mipamiay Ta Ipu3Mu
METO/IOM CIiiB.

Tema 2. HTAPAJIEJIBHICTD NPAMMX I IVIOIIUH Y ITPOCTOPI

24 roguHU

YuyeHb/yueHuust

JA€MOHCTPY€ HA MPHUKJIAJAX MOJIeJIeH CTePeOMETPUUHIX
¢iryp (00’ ekTax HaBKOJHUITHLOTO CEPEIOBUINA): TTapasebHi
npsiMi; MEMOODKHI TIPsiMi; TapasieNbHICTh IPSIMOi (BiApi3Ka) 10
IUTOILMHM; NapaJIeNbHICTh JBOX IJIOLIHH;

(hopMy.110€ O3HAUEHHS, 03HAKU, TEOPEMH 3 TEM, 3a3HAYCHUX Y
3MiCTi HABYAJILHOTO MaTepiany;

MOSICHIOE Ta 3aMUCY€E O3HAKM: MUMOOIKHUX MPSIMHUX;
napajieabHOCTI MPSIMOI Ta IUIOIIMHY; TapajiesIbHOCTI TUIOLIHH;
KJacu(pikye B3aeMHE PO3MIIICHHS: IBOX MPSIMHUX; MPSIMOI Ta
IUIOIMHM; IBOX IUIOLIMH; 300paXKeHHs IPOCTOPOBUX (iryp Ha
TUTOMIHHI 32 BUJIOM 1 OpMOI0;

300paskae MIOCKI Ta MPOCTOPOBI (IrypH Ha IJIOLIHHI;
aHaJIi3y€e Ta AOCJIAKY€E iCHyBaHHS: TIPSIMOI; TapaIeIbHOT
JaHIM mpsMili; TpsIMOi, TapasebHOT JaHil TUTOIIHHI;,
TJIONIMHU, TTApAJIETbHOT AaH1i TUTOIINHI;

IJIIOCTPY€ TEKCTOBHIA 3MICT T€OMETPUYHHUX TBEP/XKEHD Ta
3aj1a4 3a JIOTIOMOTO0 PHCYHKA,

XapaKTepU3ye€ BIACTHBOCTI MapajelbHUX TUIONIUH Ta
napajeIbHOTO MPOCKTYBAHHS;

PO3B’si3y€ BIPaBH, 10 MepeadavyaloTh: BCTAHOBIICHHS
B3a€MHOI'0 PO3MIIIEHHS IBOX NPAMUX; MPSIMOT Ta IUIOIIUHH;
JIBOX TUIOIIHMH; 3aCTOCYBAHHS O3HAK MMAPAJICIIbEHOCTI IPSMUX,

B3aeMHe po3mimieHHS 1BOX
NPSAMUX Y TIPOCTOPI: TPsIMi, 1110
MEePETUHAIOTHCS;, TTapajienbHl
npsiMi; MUMOODKHI TIPSIMI.
O3Haka MUMOODKHUX MPSMHUX.
B3aemHe po3milleHHs npsAMoi Ta
IUIOIIMHU Y TIPOCTOPI: MpsiMa i
IUTOIMHA, 10 IEPETUHAIOTHCS;
napa’selbHi MpsMa 1 MIoUHA.
O3Haka mapanesnbHOCTI IpsMoi Ta
IUTOIHH.

B3aemne po3milieHHs 1BOX
IUTIOIMH Y TIPOCTOPI: TUIOIIUHH,
110 TePETUHAIOTHCS, TTapaIebHi
TUTOILHH.

O3Haka nmapajiebHOCTI TUTOIIUH.
BrnactuBocTi napaneiabHUX
TUTOTIIUH.

[TapanenbHe NpoOEKTyBaHHs, HOTO
BJIACTUBOCTI. 300pakeHHS
IUIOCKUX 1 IPOCTOPOBUX PITYp Y
CTEpPEOMETpIii.

3anaui Ha MoOyAOBY mepepis3iB




MPSIMOT 1 TUTOIITMHY, TUTOIIMH; 3aCTOCYBaHHS METOAY CIIIIB Ta
BJIACTUBOCTEH MPOEKTYBaHHs; BUKOHAHHS MOOYIOBH Iepepi3iB
MHOTOT'PaHHHKIB.

MHOTOTPAaHHHUKIB METOIOM
CIIIB.

[TpencraBieHHS MPO LIEHTPATbHE
IIPOEKTYBaHHS.

Tema 3. HEPIHEHAUKYJIAPHICTD IIPAMMUX I IIVIOIUH Y TPOCTOPI

26 rogua

Y4enb/yueHuus

JA€MOHCTPY€ HA MPHUKJIAJAaX MOJIEJICH CTePeOMETPHUYHIX
¢iryp (06’ ekTax HABKOJIHUIIHHOTO CEPETOBHINA)
NEepIEHIUKYISPHICTh IPSAMUX Y IPOCTOPI, IPSAMO] Ta
TUIOILMHHU, JIBOX IJIOLIMH;

(hopMy.110€ O3HAYECHHS, O3HAKH, BIACTHBOCTI IMOHSTD,
3a3HAaYEeHUX y 3MICTI HAaBYaJIbHOTO MaTepiay;

PO3pi3HsAE NEPIICHANKYIISAP 1 MOXUITY, TEPIEHIAUKYIISP 1
MPOEKII0 MOXUJIOT; KyT MIXkK TBOMa PSMUMH IIPOCTOPY, KYT
MDK TIPSMOIO 1 TUIOIIUHOIO, KYT MIXK TUTOLTUHAMU;
KJacu(ikye B3aeMHE PO3MIIICHHS: IBOX MPSIMHUX IIPOCTOPY;
IPSIMO] Ta TUTOIIMHHM; TBOX TUIOLIHH;

aHaJi3ye Ta J0CJIiIZKY€ MePIeHANKYIAPHICTD ASSIKOI IPIMOi
JI0 TTOXUJIOT UM 11 MPOEKIIIT 32 TEOPEMOIO MPO TPH
NePIEeHINKYIISPH;

O0OTPYHTOBYE€ TIEPIICHAUKYJIAPHICTD MPSMHUX, TIPSIMOT 1
TUTOIIMHY, TUTOIINH;

IJIFOCTPY€E TEKCTOBHI 3MICT T€OMETPUYHUX TBEPAKEHb Ta
3aj1a4 3a JIOTIOMOTO0 PHCYHKA,

PO3B’sI3y€ BIIPaBH, 110 NepeAdavyarTh: BCTAHOBIICHHS
B3a€MHOI'0 PO3MIIIEHHS IBOX NPAMUX [IPOCTOPY; MPsAMOi Ta
IUIOIMHM; IBOX IUIOLIHMH; 3aCTOCYBaHHS O3HAK
NEePHIEHUKYIIAPHOCTI MPSIMOI 1 JIOUIMHH; ABOX IUIOIINH;
BJIACTUBOCTEH NMEPNEeHAUKYISIPHOCTI NPAMUX IPIMUX
IIPOCTOPY; NEPNEHAUKYIAPA 1 MOXUINX; BAKOHAHHS 100Y10BU
OPTOTrOHAJILHOI MPOEKI[ii MHOTOKYTHHUKA; 3HAXOJKSHHS
THIAHUX BUMIPIB JOCTIIKYBaHUX (Iryp; TUIOII
MHOTOKYTHHKA Ta HOTO OPTOTOHAIBHOT MPOEKIii, KyTa MiX
MHOT'OKYTHUKOM Ta HOI'0 OPTOrOHAJIBHOIO MTPOEKILIET0;
MO/ICJIFOBAHHS )KUTTEBUX CUTYaIlill 3aCTOCYBaHHS
NEePIEHIUKYIAPHOCTI MPSIMUX 1 IUTOIIMH.

[leprieHIUKYIAPHICTH TPIMUX Y
pOCTOPI.

[TepneHauKyISIpHICTH TPSIMOI Ta
wiomuHu. O3Haka
NEPIECHINKYISIPHOCTI MPSIMOT Ta
TUIOIMHHU.

[Mepnennukymsip 1 moxuia.
Teopema npo tpu
NePHEHANKYIISIPU.

[TeprieH TUKYASPHICTH TUTOITHH.
O3Haka nepneHIuKyIIPHOCTI
TUIOMIKH. 3B'I30K MK
napayeIbHICTIO Ta
MEePIEeHIUKYISIPHICTIO MPSIMUX 1
TUTOIIMH.

KyTtu y mpocTopi: Mi>k pSIMHUMH,
MIDXK TIPSIMOTO 1 TUTOLITUHOTO, MIXK
IUTOIIMHAMHU.

Bincrani y mpocropi: BiJl TOUKH
JI0 TIPSIMOT, BiJIpi3Ka, IPOMEHSI,
BiJl TOUKH JI0 TUIOIINHH,
MiBIUIOLINHHY; BiJ MPSAMOT 10
napayiesIbHO1 11 TJIOMIUHU, MIXK
napasnelbHUMU TUTOIIMHAMH, MK
MHUMOOKHUMH TIPSIMUMU.
OpToronajibHe MPOEKTYBaHHS.
[Tnoma opToroHanbHOI MpoeKii
MHOTOKYTHHUKa. .JIpakTuune
3aCTOCYBaHHS BIACTUBOCTEN
napasnebHOCTI Ta
HNEePHEeHIUKYIAPHOCTI MPSIMUX 1
TUTOIIMH.

[TonsaTTS BificTaH1 BiJl TOYKH 10
dirypmu.

[Ipuitomu 3HaAXOKEHHS
BlJICTaHEH MI)K MUMOOIKHUMU
TPSIMAMH.

JIBorpaHHuii KyT Ta HOro
BJIACTUBOCTI

MHororpanHui KyT Ta Moro
BJIACTHUBOCTI.




Teopema npo Tpu KOCUHYCH.
Teopema Ipu TpH CHHYCH.

Tema 4. KOOPAUHATHU, BEKTOPU, TEOMETPUYHI HEPETBOPEHHS Y ITPOCTOPI

22 roguHU

Y4enb/yueHuus

(hopMy.110€ O3HAYEHHS, O3HAKHU, BIACTUBOCTI ITOHAT,
3a3HAa4YEeHUX y 3MICTI HAaBYaJIbHOTO MaTepiaiy;

PO3Pi3HsI€ BEKTOPHI 1 CKAJIAPHI BEIMYUHU; PiBHI BEKTOPH,
KOJIIHEapHi1 BEKTOPH, KOMIUIAaHAPHI BEKTOPH;

KkJIacudikye B3aeMHEe pO3MIIIIEHHS ABOX (TPHOX) BEKTOPIB Yy
POCTOPI;

300paxka€ Ha PUCYHKY BEKTOp, PIBHUI CyMi/pi3HUII BEKTOPIB,
M00yTKY BEKTOpa Ha YUCIIO;

00IPYHTOBYE NEPIECHAUKYIISPHICTD, KOJIIHEAPHICTh Ta
KOMIUTAHAPHICTH BEKTOPIB MPOCTOPY;

IJII0OCTPY€ TEKCTOBHIA 3MICT T€OMETPUYHHUX TBEP/IXKEHb Ta
3aj1a4 3a JIOTIOMOTO0 PHCYHKA,

3aCTOCOBYE (POPMYIIH JIOBKUHH BiIpi3Ka, KOOPIUHAT
CepeMHHM Bipi3Ka, KOOPIMHAT BEKTOPA, TOBXKHHHU BEKTOPA,
CKaJIIPHOTO T0OYTKY ABOX BEKTOPIB, 3arajJbHOTO BUTJIISILY
PIBHSIHHS TUIOIIMHU/c(pepH, mapaneabHOro NepeHeceHHs 10
pO3B’sA3yBaHHS 3a]1ay;

PO3B’si3y€ BIPaBH, 10 MependavarThb: 3HAXOKECHHS
JIOBXKMH BIJIPi3KiB; BEKTOPIB; KyTa M)XK BEKTOpaMH;
JIOCHIJKEHHS BUAY MHOTOKYTHHUKA 32 I0B)KMHAaMH HOTo
€JIEMEHTIB.

[IpsimokyTHa AekapTOBa CUCTEMa
KOOpAHMHAT y MPOCTOPI,
KOOPAMHATHUN MIPOCTIp.
Koopaunatu Touku. @opmyna
BiJIcTaHl MK IBOMAa TOYKaMH.
Koopaunatu cepenunu Biapiska.
Koopaunatu Toukw, sika TiTUTH
BIZIPI30K y 33JJaHOMY BiJHOIICHHI.
Bekropu y mpocTopi.
Koopaunatu Bektopa. [loBxuHa
BEKTODA.

PiBHICTH BEKTOPIB.
KonineapHicTs BEKTOpIB.
KomnanapHicTh BEKTOpIB.
Omeparrii HaJ BEKTOpamMu Ta iX
BJIACTHBOCTI: JOJJaBaHHS 1
BiJTHIMaHHS BEKTOPIB, MHOKEHHS
BEKTOpa Ha 4MCIIO, CKAISAPHUI
n00yTok BekTopiB. KyT Mix
BekTOpaMu. [1oHATTS mpo
KOOPJIMHATHUM 1 BEKTOPHHIA
METOJIM PO3B'I3yBaHHS 3a7ad.
HaiimpocrTirmi reoMeTpuyHi MicIis
TOYOK IIPOCTOPY.

PiBHSHHS MITOIIMHY.
[TepeTBOpeHHs y IpOCTOPI:
CUMETpis BIIHOCHO TOYKH,
CHUMETPisl BIIHOCHO TUIOIIMHH,
napasnelibHe IepeHeCceHHs,
MOA10HICT.




I'eomerpis 11-ii kaac
(105 roa, 3 ron Ha TH:KIeHDb, Pe3epB — 28 roamnn)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBHOI
AisVIBHOCTI YYHiB

3MicT HAaBYAJIBHOT0 MaTepiaxy

Tema 5. MHOI'OT'PAHHUKU
20 roauHu

Y4yenb/yyeHuus

HABOIMTH MPUKJIAIM: TEOMETPHUUHUX TiII 1 Piryp;
MHOTOTPaHHHMKIB 1 X BU/IIB;

MOSICHIOE 110 TAKe: MHOIOIPaHHUHN KyT; OlYHA Ta MOBHA
MMOBEPXHsI MPU3MHU, Tapajieseninesaa, mpamian, 3pi3aHol
nipamiiy; NepeTHH MHOTOTPaHHUKA C1YHOKO TUIOIIUHOIO;
(hopMy.110€ 03HAYEHHSI OCHOBHHUX IMOHSThH Ta BIACTUBOCTEN
MHOTOTPaHHMKIB, 3a3HAYEHUX Y 3MICT1 TEMU;

(opMy.110€ i AOBOAUTH TEOPEMH IIPO: JAilaroHall
napaJiesiernine/ia Ta HaCJIiAKH 3 Hel; oy O19HOi MOBEpXHi
MPsIMOi MIPU3MU; TUIOILY O619HOT MOBEPXHI MPABUILHOT
mipamiay; 1oty 619HOT MOBEPXHI MPABWIBHOI 3pi3aHOl
mipamiu;

KJacu(iKye MHOTOTPAHHUKH: TIPU3MHU — 32 BUJIOM 1
dbopMoro, mpamian — 3a BUOM 1 PO3MIIIEHHSIM MPOEKITii
BEPIIMHU TipaMiau (30Kpema, 3a piBHICTIO O1UHUX pedep Ta
KYyTiB, SIKi yTBOPIOIOTH Oi4H1 pedpa/rpaHi 3 IMIIOIMIMHOO
OCHOBH); IPAaBUJIbHI MHOTOI'PaHHUKH;

PO3pi3Hs€ reoMeTpryHi Girypu i reOMETpUYHI TiNa;
eJIEMEHTHU TPU3MHU, Napajeneninena, mpamiau; npsami,
NIPaBUJIbHI, OMYKJII MHOTOTPAHHHUKH; TJIOCKUN KYyT
MHOTOT'paHHMKA MTPH BEPILIUHI Ta ABOIPAaHHUN KyT
MHOTOTpaHHMKA Npu peOpi; NpAMUil 1 IPIMOKYTHHH
napasesernine n; NpaBuwibHy Hipamiay i TeTpaeap;
300paxae Ha PUCYHKY, BIJIIOBITHO /IO BIACTHBOCTEH
napajieIbHOTro MPOCKTYBaHHA: IPU3MY; TapaJieNerinest;,
mipaminy; 3pi3aHy mipamiay Ta iX eJIeMeHTH;

BU3HAYAE BiTHOMICHHS TUIOII TOBEPXOHB MOTI0HUX
MHOTOT'PaHHHKIB;

00YHCIII0€ TUIONII O1YHOI Ta MOBHOT MOBEPXHI: MPSIMOL

pU3MHU, Napajiesenineia, NpaBUIbHOI MipamMiau, TPaBUIbHOT

3pi3aHol mipamiay;

PO3B’si3y€ BIIPaBH, 110 NepeadavYalTh: BUKOPUCTAHHS
BUBYCHUX O3HAUCHb, TEOPEM, (OPMYIT Ta BIACTHBOCTEU 10
PO3B I3yBaHHSI 3a/1a4, Y T.4. IPUKJIATHOTO Ta MPAKTUIHOTO
3MICTY; OOYHCIICHHS IUTOII O1YHOT Ta MOBHOI MOBEPXHI
MPsIMOi IPU3MHU, Mapayenerninena, IpaBWiIbLHOI mpamiin,
MPaBUJIbHOT 3pi3aHoi Mipamian; BUKOHAHHS MOOYAI0B
nepepiziB, TOBEACHHS Ta JTOCHTITKSHHS 1X BUIY.

MHororpassuk ta Horo
€JIEMEHTH.

[Tpusma. [Ipsima 1 npaBusIbHA
MIPHU3MH.

[Tapanenemimnes.

[Tipamina.

3pizana nipamiga. [IpaBuibHa
nipamiza.

[Tepepizn MHOTOTPaHHHMKIB.

[Tomi O14HOI Ta ITIOBHOI
MOBEPXOHb MPU3MHU, MipaMin,
3pi3aHoi mipamiam.

BigHomeHHs o NoBEpXoHb
MOAIOHMX MHOTOTPAHHUKIB.

[IpaBuUIBHI MHOTOTPaHHHUKH.

TpurpanHuii Kyt Ta Koro
BJIACTUBOCTI.

[lepia Teopema KOCHUHYCIB 17151
TPUTPAHHOTO KYTa.

Jlpyra TeopemMa KOCUHYCIB AJIs
TPUTPAHHOTO KyTa.

Teopema cunyciB s
TPUTPAHHOTO KYTa.

[TOHATTS reOMETPUYHOTO TijA.

Teopema Elinepa.

Tema 6. EJIEMEHTH TEOMETPII TETPAE/IPA




11 rognu

Y4yenb/yueHuus

HABOJAUTH MPUKJIAIM: OPTOIICHTPUYHUX Ta PIBHOTPAHHUX
TETpaepiB;

MOSICHIOE 110 TaKe: MeJiaHa Ta CepeHs JiHis TeTpaenpa;
(opMy.110€ O3HAYCHHSI OCHOBHUX (Piryp, 3a3HaUCHHUX Y
3MICTI TEMU;

(opMy.T10€ i JOBOAUTH 03HAKY OPTOLIEHTPUIHOTO
TeTpaeapa, TEOpeMy PO CEPe/IHi JIiHil TeTpaeapa, TeopemMy
PO MEJIiaHu TeTpaeapa, TeopeMmy MeHemnas i TeTpaeapa;
kJacudikye TeTpaeapu 3a BUJIOM (IIpaBUIbHUH,
OpPTOIIEHTPUYHHUMN, PIBHOTPAHHUN );

300paxye Ha PUCYHKY, BIIIOBITHO /IO BIACTHBOCTEH
napayieJIbHOTO MPOCKTYBaHHS: CePEeAH] JIiHI1, ME/TiaHH,
BHCOTH TETpaeApa; IMepepi3u IUIOIMHWHAMH.

OpToueHTpUYHMN TETpaeap Ta
HWOro O3HAKH 1 BIIACTHBOCTI.

PiBHOTpanHuit TeTpaeap Ta
HMOr0 BIACTUBOCTI.

Menianu TeTpaenpa Ta ix
BJIACTUBOCTI.

CepenHi niHil TeTpaenpa Ta ix
BJIACTHBOCTI.

Teopem MeHnenas st
TeTpaepa.

Tema 7. TIVIA OBEPTAHHS
18 rogun

Y4enb/yueHuus

HABOJMTh MPHUKJIAJAM T€OMETPUYHHUX T1 1 TOBEPXOHb
o0epTaHHs;

MOSICHIOE 10 TaKe: IMIIHAP; KOHYC; 3pi13aHuil KOHYC; KYyJIs;
KYJIbOBUI CETMEHT, CEKTOP, MOSIC;

(hopMy.110€ O3HAYECHHSI OCHOBHHUX IOHSTH Ta BIACTUBOCTEH
JUTSI TEOMETPUYHUX TiJl, 3a3HAYCHHUX Y 3MICTI TEMU;
(opMmy.110€ i AOBOAUTH TEOPEMH IPO: Tepepi3 HMITIHAPA 1
KOHYCa IUIONIMHOI0, TIEPIICHIUKYJIIPHOIO JI0 OCI IWITIHIPA;
nepepi3 Kyii Oy1b-sIKOI0 IIIOMIMHOIO;

kJacudikye reoMeTpuyHI Tija 3a BUAOM: LIWIIHJID; KOHYC;
3pi3aHuil KOHYC; KyJIs; KyJIbOBI CETMEHT, CEKTOp, IO0SIC;
po3pi3Hsie reoMeTpuyH1 QIrypH 1 FeOMETPHUYHI T4,
eJIEMEHTH IIIIiH/Ipa, KOHYCa, 3pi3aHOro KOHYca, KyJi,
CeTMEHTa, CEKTOpa, 1Mosica; EHTPAITBHUH KYT Ta TUIOCKi KYyTH,
YTBOPEH1 Nepepi30M ILIOIIMHY, 1110 POXOJIUTH Yepe3
BEpILINHY KOHYCa;

300pazka€ BIAMOBITHO IO BIACTUBOCTEN MPOEKTYBaHHS:
LWIIHAP; KOHYC; 3p13aHui KOHYC, KYJII0, CETMEHT, CEKTOP,
TOsIC;

PO3B’si3y€ BIIPaBH, 110 NepeadavaTh: BUKOPUCTAHHS
BUBYECHUX 03HAU€Hb, TEOPEM, (OPMYJI Ta BIACTUBOCTEN 10
PO3B A3yBaHHs 3a/1a4, y T.4. IPUKJIATHOIO Ta MPAKTUYHOTO
3MICTY.

Tina i moBepxHi 0O0epTaHHS.

[uninap, KoHyc, 3pi3aHuii
KOHYC, 1X eIeMEeHTH.

[Tepepizu numinapa, KoHyca i
3pi3aHOTO KOHYCa: OChOBI
nepepisu LWIHIpa, KOHyca 1
3pi3aHOr0 KOHYCa; epepizu
MWTIHJIpA 1 KOHYyCa IUIONMHAMH,
napajeIbHIMHU OCHOBI; Tepepi3u
MWTIH]IpA TIOMUHAMH,
napajelbHUMH HOT0 OCl;

nepepi3u KOHyca IIONMHAMH,
SIK1 TIPOXOASITH Yepe3 Horo
BEPIINHY.

Kyns 1 chepa. Tlepepis kyii
TUTOIIHHOIO.

YacTuHM KyI1i: CETMEHT,
CEKTOP, TOsIC.

[TnomuHa, noTUdHa 10 chepH.
KowmOinamii mutiaapa 3 mpu3Moro.
KomOinarii koHyca 3 mipamiioro.
PiBusinHs cepm.
MHororpaHHUKH, BIUCaHI B
chepy.

MHororpaHHUKH, ONUCaHi
HaBKOJIO cepH.

Komb6inamii munisapa i cepu.
Komb6inarii konyca i cdepu.

Tema 8. Ob’€MHU MHOT'OT'PAHHUMKIB
14 ronua




Ydenb/yueHu U

HABOJAUTH NPUKJIAIN: TEOMETPUYHUX T1T 1 Piryp;
MOSICHIOE 1[0 TaKe: 00’eM Tia; 00’ eM mapasenerninena,
MPU3MHU, MipaMiaH, 3pi13aHO1 HipaMiIu;

(opmyJir0€ OCHOBHI BIACTHBOCTI 00’ €MIB TiJ;

(opmyJiroe i 10BOAUTH TEOPEMU TIPO: 00’ €M MPSIMOKYTHOTO
1 IOXWIIOTO Mapanenemnineaa; 06’eM Npu3Mu; 00’eM
nipamiau; 006’eMu JBOX MOAIOHMX MHOTOTPAHHHKIB;
300paKy€ pUCYHKOM, BiJIMIOBIIHO /10 BIaCTUBOCTEH
napajieabHOIro MPOEKTYBaHHS: IPU3MY, Mapajelenine],
nipamify, 3pi3aHy mipaminy;

aHaJIi3y€ Ta AOCIIAXKYE TiHIIHI BUMIpU Ta BETUYUHH TS
o0uunCIeHHs 00’ eMy;

BH3HAYA€ BiTHOUICHHS 00’ €MiB NOJIOHUX MHOTOIPAaHHHKIB;
004HCII0€ 00’ €M IPSIMOKYTHOTO 1 TIOXHUIIOTO
napaseseninesa; MpU3Mu; mipamMiau;

PO3B’sI3y€ BIPaBH, 110 MepeadayaoTh: BUKOPHCTAHHS
BHUBYECHUX O3HAY€Hb, T€OpeM, (OPMYI Ta BIACTHUBOCTEH 10
PO3B A3yBaHH 33/1a4, y T.4. MPUKIATHOTO Ta MPAKTUIHOTO
3MICTY; 004YHCIeHHS 00’ €My MPSIMOKYTHOTO 1 MOXUJIOTO
napajesnerninena; MpU3MH; mipaMian; ABOX MOa1I0HUX

O6’eM Tina.

OCHOBHI BIIaCTUBOCTI 00’ €My .
0O06’eM MHOTOTpaHHUKIB:
rapaJesnerninena,

MIPU3MH, TTIipaMijy,

3pi3aHOI MmipamiJy.
O06’eM Tina ik BU3HAUCHUHN
IHTErpaj oI epepi3y Tija.

MHOTOTPaHHHKIB.

Tema 9. OB’€EMU TA TIJIOLII IOBEPXOHb TIJI OBEPTAHHSA

14 ronun

Y4eHb/yuyeHUIst O6’em 11 0OEpTaHHSA:

HABOJAUTH NPUKJIAIM: T 00epTaHHS;

NMOSICHIOE 110 Take: 00’eM Tia; 00’ €M IHUIIHApA, KOHYCA,
3pi3aHOro KOHYyca; 00’ €M Ky Ta i yacTuH; myioma 014Hoi
MOBEPXHi, IJIOIIA TTOBHOT MOBEPXHI TiJT 00EpTaHHS:
IUJIIHApPA, KOHYCa, 3pi3aHOro KOHyca; moma chepu;
(hopMy.T1I0€ OCHOBHI BIIACTUBOCTI 00’ €MIB TiJI; BiAHOIIICHHS
00’€MiB ITOAIOHUX TiT;

(hopMmy.110€ i AOBOAUTH TEOPEMH PO 00’ €M: IUITIHIPA,
KOHYca, 3pi3aHOr0 KOHYyca; 00’ €MH JBOX MOMIOHUX TLT;, 00’ €M
KyJli Ta ii 9yacTuH;

PO3pi3HsE PO3rOPTKH MOBEPXHI HUIIIHAPA 1 KOHYCA;
300paky€ pUCYHKOM, BiJIIIOBITHO JI0 BIACTUBOCTEH
MPOEKTYBaHHS: IUJIIHP, KOHYC, 3pi3aHuil KOHYC; KyJI0 Ta il
YaCTUHH,

aHaJIi3y€e Ta A0CIIAKY€E TiHIITHI BUMIpH Ta BETMYUHH IS
o0umcIeHHs 00’ eMy;

BH3HAYA€ BiTHOUICHHS 00’ €MiB OIOHUX Ti 00epTaHHS;
00umc/II0€ 00’€M Ta TUIONT TOBEPXOHB IIMITIH/PA, KOHYCa,
3pi3aHOTO KOHYca; 00’ MU IBOX MOMIOHUX Ti; 00’ €M Kyl Ta
il yactuH; mioury chepu;

PO3B’si3y€ BIPaBH, 110 MepeadayaoTh: BHKOPHCTAHHS
BUBYECHUX 03HAU€Hb, TEOPEM, (OPMYJI Ta BIACTUBOCTEN 10
PO3B A3yBaHHsI 3314, Y T.4. MPUKJIATHOTO Ta MPAKTUIHOTO

TATHAPA,

KOHYCa,

3pi3aHOr0 KOHYCAa,

Kyl Ta ii YacTuH.

BigHomntenus 00’ eMiB Iog10HUX
TIJL.

Posroprka muinapa, KoHyca,
3pi3aHOTO KOHYcCa.

[Tnoma moBepxHi Tina 3a
MIiHKOBCBHKHM.

[Tnomra 6iyHOT MOBEPXHI, MJIO0IIA
MTOBHOT MOBEPXHI IMITIHIPA,
KOHYca, 3pi3aHOr0 KOHYyCA.
[Tnoma chepmn.




3MICTY; OOYHCIIEHHS 00’ €My IUJIIHpA, KOHYCa, 3pi13aHOTO
KOHYCa, KyJIi; TUION] O19HOT Ta MOBHOI MOBEPXHI IMITIH/IPA,
KOHYCa, 3pi3aHOro KOHyca, Iionty cepu, IBOX MOTIOHMX
Ti7T oOepTaHHs, 3HaXO/KEHHS TUIOI ITOBEPXOHh KOMOIHAITIT
MPOCTOPOBUX (DIryp.




