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MNOACHIOBAJIBHA 3AIINCKA

Kongepreniiis NBIC-texnomnoriit (NBIC-technologies) notpeOye dbopmyBaHHS
€IMHOI HAaYKOBO-TEXHOJIOTTYHOI c(epu 3HaHb, 10 3YMOBIIOE PO3MIMPEHHS MEX
J0JIChKOI TBopuocTi. Tomy ocoOnuBoro 3HaueHHs HaOyBae miaroroBka STEM-
KaapiB (IPUPOJHUYO-MATEMATHUYHOTO HampsMy), sIKIi B MalOyTHbOMY MaroTh
chopMyBaTH BJIaCHY HAyKOBO-TEXHIYHY emiTy Kpainu. [Ipo 1ie HarosomyeTrbcs B
JOKYMEHTaxX MDXHApPOJIHUX OpraHizaiiii Ta nmpoekris, 30kpema UNESCO (Girls” and
women’s education in science, technology, engineering and mathematics), kormentrii
Kounsepreniiii 3nanp 1 TexHojorid B iHTepecax cycniuiberBa (CKTS), mporpama
100Kin10 (Enriching America’s classrooms with 100,000 more, excellent STEM
teachers by 2021). 3 ormsgy Ha e LIJIKOM YMOTMBOBAaHUM € BHOKpPEMJICHHS
MaTEeMaTHUYHOI Ta MPUPOAHUYOT KOMIIETEHTHOCTEN 3 MepeiKy BOCbMHU KIIFOUOBHX, SIKI
pexkoMeH1oBaH1 €BpornericbkuM [lapimamentom 1 Pamoro €Bpornu.

Y 3B’A3Ky 3 MM METOI0 HaBUaHHS MaTeMaTHKH € (OpMyBaHHS B YYHIB
MaTeMaTUYHOI KOMIIETEHTHOCTI Ha HaJeKHOMY pIBHI, CIPHUSHHS OBOJIOJIHHIO
HEOOXITHUMHU 3HAHHSMU 3 THIIMX OCBITHIX Tayly3ei, 3a0e3MeUeHHs IHTEIEKTyalbHOTO
PO3BUTKY Y4YHIB, PO3BUTKY iX yBaru, nam siTi, JIOTIKH, KYJbTYpH MUCJIEHHS Ta
1HTYyilii. BaxiauBe Micile MaTeMaTUKWA B CHUCTEMI MIKIJIbHOI OCBITM BU3HAYAETHCS 1l
POJITIO B 1HTEJNEKTYyaJIbHOMY, COLIAJIbBHOMY i MOpPaJlbHOMY PO3BUTKY OCOOMCTOCTI;
pPO3yMIHHI ~OPUHIMUMIIB  (YHKIIOHYBAaHHS CY4YacHOi TEXHIKHM; YCBIJOMJICHHI
BaYKJIMBOCTI HOBITHIX 1H(GOPMAIIITHUX TEXHOJIOT1H; 3JaTHOCTI CIPUMMATH HAYKOBI1 i
TeXHIYH] 171€1; pOpMyBaHHI HAYKOBOi KQpTUHU CBITY ¥ CTAHOBJICHHI CBITOTJISATY.

TpagumiiiHuii 3MICT HaBYaHHS MaTEMAaTHUKH, IO CKJIaJaBCs JECATHIITTSAMH,
3a0e3neuye JTOCUTh BUCOKHM pIBEHb MIATOTOBKU y4HiB. [IpoTe 3MiHM B TeXHIUHIH,
BUPOOHUYIN, OCBITHIM, KOMYHIKaIlliHIM Tramxy3siX BHCYBalOTh HOBI BHUMOTH JO
MaTEMaTUYHOI MIATOTOBKU MPOQECIHHUX KaJPiB 1 CIOHYKAIOTH 10 MEPEOCMUCIICHHS
TPaJMILIITHOTO 3MICTy HAaBYaHHs, BHM3HAYEHHS TEHJACHIIM MOJAIBIIOrO HOro
PO3BUTKY, 3BHUANHO, 3 TOTPUMAHHSIM NPUHIUIY HacTynHocTl. Crifg Opatu 10 yBaru
W Te, MmO CTPIMKO 3pOCTa€ poiib (POPMAIBHO-JIOTIYHOTO amapary MaTeMaTHKH,
MOIIMPIOETHCSI  BUKOPUCTAHHA ~ QJITOPUTMIB M €BPHUCTUK, MaTeMaTHUYHOTO
MOJIETIIOBaHHS, CTaTHUCTHKO-WMOBIPHICHMX METOJMIB Yy Haylmi ¥ BUPOOHHIITBI,
yIOpaBIiHHI CY4aCHHMMH TEXHOJOTIYHMMH TmporecamMu. Ha 3micT HaB4YaHHS
MaTEeMaTHKHU BIUTUBAE I MIMPOKE BIPOBAKEHHS B IIKOJAX PIBHEBOI Ta MPOQiIbHOT
nudepentiarii.

MaremaTuyHl 3HaHHS W yMIHHA € HE CTUIBKM CaMOIIULIIO, CKIJIBKH 3aco00M
PO3BUTKY OCOOMCTOCTI y4uHA ¥ 3abe3nmedyeHHss HOro maTeMaTH4HOiI TPAMOTHOCTI.
Y4yeHbp Mae HABUMTHUCS BHCIOBIIOBATH OOIPYHTOBAaHI MaTeMaTU4HI CYIKEHHS W
BUKOPUCTOBYBATH 3700yTI 3HAHHS JJI 3aJI0BOJICHHS MMI3HABAJIBHUX 1 MPaKTUYHUX
notpeo.

MatemaTka Ma€ TOTY)XHMHA JIUJAKTUYHMNA TMOTEHIHan Uit  (OopMyBaHHS
QITOPUTMIYHOI KYJIBTYPH YUHS SIK 3[@THOCTI ST 32 33JIaHUM QJITOPUTMOM, a TaKOX
CaMOCTIHHO KOHCTPYIOBATH HOB1 QJITOPUTMH.



Iis1i HaBYaHHS MaTeMaTUKU

HaBuaHHs MaTeMaTHMKU B OCHOBHIM LIKOJII CHPSMOBaHE HA JOCATHEHHSI TAKUX
LJIEH:

*  (opMyBaHHS B Yy4YHIB MaTeMaTHYHUX 3HAHb SK HEBIJ €MHOI CKJIaJ0BOi
3arajibHOi KyJbTYpPH JIFOJMHU M 3alOPYKH ii TTOBHOIIIHHOTO KUTTS B CYCIUJIBCTBI 3a
JIOTIOMOTOI0  O3HAMOMJIEHHS Y4YHIB 3 11€IMH Ta METOJaMM MATEMaTUKU SIK
YVHIBEpCaJbHOI MOBHM HAyKW W TEXHIKH, €(PEKTUBHOro 3aco0y MOJENIOBaHHSA U
JOCIIIKEHHS TIPOIIECIB 1 SIBUII] HABKOJMIITHHOTO CBITY;

*  IHTEJEKTyaJbHUN PO3BUTOK YYHIB, PO3BUTOK IX JIOTIYHOTO MHCIICHHS,
nam’siTi, yBarW, 1HTYillli, yMIHHS aHaji3yBaTH, KiIacU(IKyBaTH, y3arajibHIOBaTH,
pPOOUTH YMOBUBO/IY 33 aHAJIOTIEI0 B Pe3y/bTaTl HECYNEPEWINBUX MIPKYBaHb TOIIIO;

*  ONaHYBaHHS YYHSAMH CUCTEMH MATEMaTUYHHUX 3HAaHb, YMIHb 1 HABUYOK,

110 € 023010 I OBOJIOJIIHHA 1IHIIMMHU IIKUTBHUMU MPEAMETaMH Ta TOJaIbIIOT0
HABYaHHS.

MeToro 0a30B0i 3araJibHOI cepeaHbOI 0CBITH € 3a0e3neueHHs (QyHKIIIOHATbHOT
IPaMOTHOCTI Ta COLIAJIBHOI aJanTailii y4HIB Ha OCHOBI OMIaHYBAHHS HUMU
KOMIIETEHTHICHOTO JTOCBIY Y cepl HaBYaHHs, MI3HAHHS, MPOECIHHO-TPYAOBOTO
BUOOPY, OCOOUCTICHOTO PO3BUTKY Ta LIIHHICHUX OPIEHTHUPIB.

3azHaueHa MeTa BHU3HAYa€ CHUCTEMY 1€l Ta NPUHLMIIB, HEOOXITHUX IS
MPOTHO3YBaHHSI OCHOBHUX  OCOOHMCTICHUX  SIKOCTEH, SKUMH Ma€ BOJIOJITH
BunyckHUK XXI| cromitta. Mojenb BUIYCKHUKA CTBOPIOE UITKE YSIBICHHS PO
OCHOBH1 3aBJIaHHS CYy4YacHOi HAIIOHAJIBHOI IIKOJU Ta € OPIEHTHPOM IIOJIO
BU3HAYEHHS HAI[lOHAJbHO-OPIEHTOBAHOTO KOMIIOHEHTA 3MICTY 3arajibHOl CEepeIHbOl
OCBITH, KOpPUIYBaHHs IIKUJIBHUX HpOorpaM, BBEICHHS HOBUX IMpPEIMETIB 3
ypaxyBaHHSIM  ICTOPHUYHOTO, COLUAJIBHOTO, EKOHOMIYHOIO Ta  KYyJBTYPHOTO
PO3BUTKY KpaiHu. Lle Tako 3yMOBIIIOE CIPSIMOBAHICTh LIJICH HaBYaHHSA KOKHOTO
npenMera, 30KpeMa MaTeMaTHUKW, Ha (OPMYyBaHHS KOMIIETEHTHOI OCOOHCTOCTI,
3MaTHOI /10 KUTTEIISUTBHOCTI W CaMOBHM3HA4YEHHS B 1H(QOPMAILIMHOMY CYCIIJIbCTBI,
SKa YITKO YSBIISE€ CBOi TMOTEHINMHI MOXIJIHMBOCTI Ta NUIAXH peajizaiii oOpaHoTo
KUTTEBOTO TUIAXy. TOMy B OCHOBY IMOOYIOBH 3MICTy Ta OpraHizarmii Mporecy
HaBYAHHA MAaTeMaTUKU TOKIAJACHO KOMHEemeHMHICHUli nioxio, BIANOBIIHO O
AKOTO  KIHLIEBUM  pE3yJlbTaTOM  HaBYaHHA €  C(HOPMOBAHICTh  MEBHHUX
KOMIIETEHTHOCTEH, 110 BH3HAYAIOTHCS 3/aTHICTIO y4YHS 3aCTOCOBYBATH CBO1 3HAHHSA
B HAaBYAJIbHUX Ta KUTTEBUX CUTYaIlIsIX.

KomnerenTHicHMI MiAXia y HaBYaHHI MaTeMaTHKU Tepeadadae (GpopMyBaHHS
KJIFOYOBHX Ta MATEMATUYHOI KOMIIETEHTHOCTEH.

J10 KIIFOYOBUX KOMIIETEHTHOCTEHN BIIHOCSTH TaKl.

*  CninkyeanHs 0epicagHor0 Mo6oro, o repeaoayvac:

VMIiHHA: CTaBUTH 3alUTaHHA W BU3HayaTH NpoOJeMy; MIpKyBaTH, pOOUTH
BUCHOBKM Ha OCHOBI 1HdopMalii, mojgaHoi B pi3HUX ¢opmax (y TaOIULsX,
Jlarpamax, Ha Trpadikax); PpO3yMITH, TOSCHIOBATH ¢ TEPETBOPIOBATH TEKCTH
MaTeMaTUYHUX 3agady (YCHO W MHCHhMOBO), TPaMOTHO BHCJIOBIIIOBATUCS PITHOIO
MOBOIO; JIOPEYHO Ta KOPEKTHO BXKHMBATH B MOBJICHHI MaTeMaTU4YHY TEPMIHOJOTIIO,
YITKO, JJAKOHIYHO Ta 3pO3yMUIO (OPMYJIOBATH AYMKY, apryMEHTYBaTH, TOBOJIUTH
NPaBUIIBHICTh TBEP/KEHb; MOMOBHIOBATH CBIM CIIOBHUKOBHII 3armac;

cmaeiieHts: PO3yMIHHS BaXKJIMBOCTI YITKUX Ta JJAKOHIYHUX (DOPMYIIFOBAHb.



*  CninKyanusa iHO3eMHUMU MOGaAMU, 1110 TIEpeaOaYaE:

VMIHHA: CIIJIKYBaTUCA 1HO3E€MHOIO MOBOIO 3 BHUKOPHCTAaHHSIM YHCIIIBHUKIB,
MaTEMaTUYHUX TIOHATh 1 HAMy)XKMBaHIIIUX TEPMIHIB, CTaBUTH 3allUTaHHS,
dbopmyoBaTH  NpoOJIEMy; 3ICTaBISATH MaTEeMaTUYHUNA TEpMiH YM  OYKBEHE
MO3HAYEHHS 3 MO0 MOXO/HKEHHSIM 3 1HO3EMHOI MOBH, MPaBUJIBHO BUKOPUCTOBYBATH
MaTeMaTU4HI TEPMIHHU B IOBCAKIACHHOMY KHUTTI;

cmasieHHs. YCBIAOMJICHHS BaKIMBOCTI BUBYCHHSA 1HO3€MHHX MOB ISt
PO3YMIHHSI MaTeMaTHYHUX TEPMIHIB Ta T[O3HAa4eHb, NOLIYKY 1HGopMaIii B
THIITOMOBHUX JDKEpesax.

*  OcCHOBHI KOMNnEmMEeHMHOCMI 8 NPUPOOHUYUX HAYKAX | MEXHO102iAX, 110
nependavyaroTh:

VMIHHA. PO3MI3HABATH TPOOJIEMH, IO BUHUKAIOTH Y JOBKULI 1 SIKI MOKHA
po3B’si3aTH  3aco0aMu  MaTeMaTWKH;, OyIyBaTh Ta JOCHIIKyBaTH MaTeMaTHUYHI
MOJIeJIl TIPUPOJHUX SIBUIL 1 IPOILIECIB;

cmasieHHs. YCBIOMJICHHS Ba)KJIMBOCTI MAaTEMAaTHKH SIK YHIBEpCaJIbHOI MOBH
HAyKH, TEXHIKU Ta TEXHOJIOTIH.

* Inghopmauiiino-yugppoea komnemenmuicmsp, MO nepeaOAYAE:

VMiHHA: CTPYKTYypyBaTH JaHi; JISITH 3a aJTOPUTMOM Ta CKJIAJaTH aJTOPUTMU;
BU3HAYATU JOCTATHICTh JAHUX JJIsl PO3B’SI3aHHS 3a/ayl; BUKOPUCTOBYBATH pI3HI
3HAKOBl CHCTEMH; 3HAXOAMTH I1H(POpPMALIID Ta OILIHIOBATH 1i JIOCTOBIPHICT;
JIOBOJUTH 1CTUHHICTH TBEPJIKEHb;

CMaegienHs. KPUTHYHE OCMHUCIEeHHS iHdopMmamii Ta pkepen il OTpUMaHHS;
yeBimomiieHHs BaxiuBocTi IKT mms edekTuBHOro po3B’si3yBaHHS MaTEeMaTHUYHUX
3ajad.

*  Vminua euumucsa énpoooesic yxcumms, 10 nepeadavae:

VMIHHA. BU3HAYaTH METY HABUYaJIbHOI JISJIBHOCTI, BIAIOMpATH W 3aCTOCOBYBATH
MOTPiOH1 3HAHHS Ta CIIOCOOU JISTTLHOCTI JJIS JTOCSTHEHHS 1[1€1 METH; OpraHi30ByBaTH
Ta TUJIaHYBAaTH CBOKO HaBYaJIbHY [ISUIBHICTh; MOJCJIOBATU BJIACHY OCBITHIO
TPAEKTOPII0, aHaI3yBaTH, KOHTPOJIOBATH, KOPUTYBaTH Ta OIIHIOBAaTH PE3yJbTaTH
CBO€1 HABYAJIBHOI MISUTBHOCTI; JOBOJWUTH MPABHIBHICTh BIIACHOTO CYKEHHS abo
BU3HABATH MOMIIKOBICTE;

CMaeieHHs: YCBIJOMIICHHS BJIACHMX OCBITHIX MOTpeO Ta I[IHHOCTEH HOBHUX
3HaHb 1 BMiHb; 3allIKaBJIEHICTh y IMi3HAHHI CBITY; PO3YMIHHS Ba)KJIMBOCTI BUUTHUCS
BIIPOZIOBXK JKUTTS; IPArHEHHS 10 BIOCKOHAJICHHS PE3YJIbTaTIB CBOET AiSIHOCTI.

» Tniyiamuenicms i nionpuemaugicms, 1110 Iepen0aval0OTh:

VMiHHA: TEHepyBaTU HOBI 171€i, BUPIIIYBaTH XUTTEBI MpoOJeMH, aHATI3yBaTH,
MPOrHO3YBaTH, YXBaJIIOBAaTH ONTHUMAaJbHI pINICHHS; BHUKOPUCTOBYBaTH KpHUTEpii
PaIliOHAIBHOCTI, TPAKTUYHOCTI, €(MEKTHUBHOCTI Ta TOYHOCTI 3 METOK BHOOPY
HAWKpamioro pilIeHHS, apryMEHTyBaTH Ta BIJCTOIOBAaTH CBOIO  MO3HIIIIO,
JTUCKYTYBaTH; BUKOPUCTOBYBATH Pi3HI CTpATerii, HMIyKarOYW ONTUMAJIbHUX CIOCOOIB
PO3B’sI3aHHSI JKUTTEBOTO 3aBIaHHS.

*  Couyianvna it 2pOMAOAHCLKA KOMREemeHmHocmi, 1110 Tiepe10avatoTh:

VMIHHA. BUCJIOBIIIOBAaTH BIIACHY AYMKY, CIyXaTW W YyTH IHIIUX, OLIIHIOBATH
apryMeHTH Ta 3MIHIOBaTM JyMKy Ha OCHOBI JOKa3iB;, apryMeHTyBaTh Ta
BIJICTOIOBATH CBOIO TMO3MIIII0; YXBAJIIOBATH apryMEHTOBAHI PIIIEHHS B >KUTTEBUX
CUTYyaIlisIX; CIIBIpAIIOBaTH B KOMAaH/1, BUIUISATH Ta BUKOHYBAaTU BIJIACHY pOJIb



y KOMaHJHI poOOTi; aHami3yBaTH BIIACHY €KOHOMIYHY CHUTYAIlllO, POJUHHHIA
OIOKET, KOPUCTYIOUUCh MATEMAaTUYHUMHU METOJIAaMHU; OPIEHTYBATUCS B IIMPOKOMY
KOJIl TOCIYyr 1 TOBapiB Ha OCHOBI YITKMX KPHUTEPiiB, pOOUTHU CHOXUBYHI BHOIp,
CIIUPAIOYMCh, 30KpeMa, 1 Ha MaTeMaTUYHI JIaHI.

* Obi3nanicms i camosupasicenusa y cghepi Kyaromypu, 1o nepeadayac:

VMIHHA. 3A1ACHIOBATH HEOOXIAHI PO3paxyHKH ISl BCTAHOBJICHHS IMPOMOPIIIM,
BIITBOPEHHSI ~ MEPCHEKTUBU, CTBOPEHHS 00 €MHO-TIPOCTOPOBUX  KOMIIO3HIIIH;
YHAOYHIOBATH MaTeMaTH4yHI MO, 300paxaTtu ¢irypH, rpadiku, puCyHKH, CXEMH,
Jiarpamu;

cmaeieHHs. YCBIAOMJIGHHS B3a€MO3B 3Ky MaTeMaTHKHM Ta KyJIbTypu Ha
OpUKJIafax 3 apXITEeKTYpH, KHUBOIMUCY, MY3UKH Ta 1H.; PO3YMIHHS Ba)XJIMBOCTI
BHECKY MaTE€MaTHKIB Yy 3araJlbHOCBITOBY KYyJIbTYPY.

*  Ekonociuna zpamomuicms i 300poee ry»cumms, 1110 niepe10adaroTh:

VMIHHA: aHali3yBaTH W KPUTUYHO OIIHIOBATH COIIaIbHO-€KOHOMIYHI TOMAii B
Jep’KaBl Ha OCHOBI CTaTUCTUYHMX JAHMX; BpaxOBYBaTW NIPABOBi, €TUYHI,
€KOJIOTIYHI ¥ COLlaJibHI HACHIAKH pIIIEHb; pO3MI3HaBaTH, SK IHTEpHpeTanli
pE3yNbTaTIB BUPILIEHHS MPOOJIEM MOXKYTh OyTH BUKOPHUCTAHI JIJISl MAaHITyJIFOBaHHS;

CcmaenenHs:; YCBIIOMIIGHHS B3a€MO3B 3Ky MaTeMaTHUKUA Ta €KOJIOrii Ha OCHOBI
CTaTUCTUYHUX JIaHUX; OIIaJHE CTaBJIEHHS JO TMPHUPOJHUX PECypcCiB, UYHUCTOTH
JNOBKUUISL Ta JAOTPUMAaHHS CaHITAPHUX HOPM MOOYTy; pO3MJIA MOPIBHSIIBHOT
XapaKTEPUCTUKHU 11010 BUOOPY 3I0POBOTO CIIOCOOY JKUTTSI; BJacHa JyMKa Ta MO3UIIIS
10710 3JIOBKMBaHb AJIKOI'0JIEM, HIKOTUHOM TOIIIO.

KpiM KIIIOUOBHX KOMIIETEHTHOCTEH, 110 € 3araJlbHUMHU U BCIX HPEIMETHHUX
rajy3ei, BUOKPEMIIIOIOTh 1 MPEAMETHI KOMIIETEHTHOCTI — 3/11I0HOCTI, SIKI MICTSTh
BY3bKOCIHEIIaJII30BaHl 3HaHHSA. 30KpeMa, MaTeMaTH4yHa KOMIIETEHTHICTh — 1I€
3IaTHICTh OCOOMCTOCTI CTPYKTYpyBaTH CHUTYyaIlil0, BHOKPEMJIIOBATH MaTEeMaTHYHI
BITHOCHMHH, CKJIaJaTH MaTeMaTHYHY MOJENb MPOOJIEMHOI CHUTYyallil, aHami3yBaTH Ta
NEPETBOPIOBATH ii, IHTEPIPETYBaTH OTPUMAaHI pe3yabTatd. ToOTO MareMaTh4yHa
KOMIIETEHTHICTh y4YHSI CIPHsE aJleKBATHOMY 3aCTOCYBAaHHIO MAaTEeMAaTUYHHX 3HAHb
JUTsl BUPIIICHHS MMOBCAKACHHUX TTPOOIIEM.

BuzHauaroTh Tpu piBHI MaTeMaTUYHOT KOMIIETEHTHOCTI:

1) pisenv 6iOmeopenns — 1¢ TMPSME 3aCTOCYBaHHSA B 3HAMOMIN CHTyaIlii
CTaHJAPTHUX MPUHOMIB, BIJJOMHUX aJITOPUTMIB 1 TEXHIYHHX HaBUYOK, poOoTa 31
CTaHJAapTHUMH, 3HAHOMUMHU BHUpazamMu ¥ ¢GopMyiamu, Oe3mocepeHE BUKOHAHHS
00YHCIICHE;

2) pisenb ycmanosienHs 36’ a3kie 0y0yemvcs Ha PENPOIYyKTHBHIN TisSIIBHOCTI
IIOJI0 BUPIIIEHHS 3aBJaHb, AKi, X0Ua i HE € TUIIOBUMH, aJie¢ BCE K 3HAHOMI yUHSIM
ab0 BUXOJSATH 32 PAMKH BiJIOMOTO JIMIIIE B Ty’KE€ MaJOMYy CTYIICHI;

3) pisenb MipKysaHb € PO3BUTKOM IOMEPEIHBOTr0 piBHA. [y BHpIlICHHS
3aBJaHb IBOTO PIBHSA HEOOXIJHI MEBHA IHTYIllA, PO3AYyMU N TBOPYICTH Yy BHOODI
MaTEMaTUYHOTO 1HCTPYMEHTApi0, CAMOCTIIHA po3po0Ka aNropuTMy Aiil.

HeobOxinHoro yMOBOIO (opMyBaHHSI KOMIIETEHTHOCTEH € BIPOBAKCHHS
CUCMEMHO-OIANIbHICHOT MexXHOoI02li HABYAHHS, sfKa BU3HAYA€ IUIBOBY OPIEHTALIIIO
HAaBYAJILHOTO  Tporiecy Ha (QOpMYBaHHS TEBHMX  KOMIIETEHTHOCTEH, IO
B1J100paXxat0Th TOTOBHICTh JIFOJAMHMU JISITU B KOHKPETHHX CHUTyalisx. JloTpumaHHs
i€l Teopil MmiJ Yyac MOJEpHI3alii 3MICTY 3arajibHOi OCBITH Iependaydae, 30Kpema,



aHaJi3 BHJIB TPOBIMHOT [ISTIBHOCTI (10 SKUX HaJlekaTh IrpOBa, HaBYajbHa,
KOMYHIKAaTHBHA), BU3HAYECHHSI YHIBEpPCAJIbHUX HABYAJIBHUX [1d, 110 MOPOHKYIOThH
KOMIICTEHIT1, 3HAHHS, YMIHHS 1 HaBUYKH.

OpnHuM 13 TOJIOBHUX 3aBJIaHb HAIllOHAIBHOI OCBITH € Tiepexin 10 STEM-ocBitH,
0 CIPHUSE MIABUIIECHHIO SIKOCTI MIATOTOBKM BUCOKOKBaTi()IKOBAHMX CHEIIAJICTIB,
TFOTOBUX JI0 JISJIBHOCTI B HOBHUX COLIOKYJIBTYPHHUX YMOBAaxX, 3/JaTHHX HpUUMATH
OpUTIHAJBHI Ta aIEKBATHI 10 CUTYyallli pillleHHs, 0aYUTH MEPCIEKTUBU Ta TUIAHYBAaTU
cTparterii ¥ TaKkTUKA PO3BUTKY €(EKTHBHOI MIKOCOOMCTICHOI B3aemomii. Y IHX
YMOBaX OCOOJIMBOi aKTyaJIbHOCTI HaOyBa€ MOCUJICHHS MDKIPEAMETHUX 3B’S3KIB 1]
yac BUKOHAHHS PI3HUX BUJIB MISUIBHOCTI HA YPOKAaX MATEMATHKHU Ta CYNPOBOKCHHS
ix 3acobamu HaouHocti (IKT).

[locmioBHE BHUKOPUCTAHHS JOCHIJHUIBKOTO MIAXOAY JO HABUYaHHA €
TPYJIOMICTKHM, Yepe3 0 KOTO 3aCTOCYBAaHHS Ha MPAKTHUILIl 0OMEXEHO.

EdekTuBHO BUKOPUCTOBYBATH Ha MPAKTHUI AOCHIAHUIBKUA MIAX1J Ja0Th
MO>KJIUBICTh HOBI MEIaroriyHli TEXHOJOrIi, 30KpeMa 1H(popMaliiHO-KOMYHIKalliHI
(IKT). Peamzamis pgocmiaHuibkoro miaxoay 3 BukopuctandsM IKT Bumarae
MIEPEOCMHUCIICHHS BCiX KOMIIOHCHTIB METOAMYHOI CHCTEMH HaBYaHHS MaTEMATHKH:
LUJIEH, 3MICTYy, METOIB, (hOpM, 3aCO01B HAaBYAHHSI.

Peasnizaliiisi OCHOBHUX TIOJIOKE€Hb JiSUTBHICHOTO MIAXOMy CHOpsIMOBaHa Ha
dbopMyBaHHS B Y4YHIB MaTeéMaTUYHUX 3HaHb, 10 XapPaKTEPU3YIOThCS CUCTEMHICTIO,
YCBITOMJICHICTIO, ONEPATHBHICTIO, THYYKICTIO, TPAKTUYHOIO CIPSMOBAHICTIO;
OMaHYBAaHHS YYHSMHU CHUCTEMH BMIHb Ta HABUYOK, SKI y4YHI MalOTh YMITH
3aCTOCOBYBATH Ha PENPOAYKTUBHOMY, BaplaTUBHOMY Ta TBOPUOMY PiBHSX.

KoHcTpyroBaHHSI METOJUYHOI CUCTEMH Ha 3acajiaX 0COOUCTICHO 30P1€EHTOBAHOTO
MIIXO0y Ja€ MOKJIUBICTb CTBOPUTU YMOBU JJiIsi CTAHOBJIEHHS YYHSI K Cy0O’ €KTa
MaTEeMaTUYHOI OCBITHU, PO3BUHYTHU HOTO 310HOCTI, 3aJJOBOJIbHUTH HAXWIIU, TTOBHOIO
MIpOIO peali3yBaTH NPUHIIMII 1HIUB1AyaTi3allii HaBYaHHS.

[Iporpama noOynoBaHa Ha MpUHLIUIAX (Py310HI3MY, IUTICHOCTI, HACTYITHOCTI Ta
MEePCIEKTUBHOCTI. [IpOBITHIMY MPUHITATIAMH, K1 BU3HAYAIOTh CTPYKTYPY HaBUAHHS
MaTEeMaTHKH, € TPUHLIUI (y310HI3MY Ta MPUHIMI LITICHOCTI. Peanmizalis npuHumy
¢by310HI3MY 03BOJIIE TOCUIUTH 3B’S3KH MK IJIAHIMETPIEI0 Ta CTEPEOMETPIEIO.
[IpuHiMn 1UTICHOCTI 3a0e3ledye B3a€EMOINPOHUKHEHHS TE€OMETPUYHHX METO/IB,
oOpa3iB B apudMeTuKy ¥ anreOpy Ta HaABIAKU, T€OMETPUYHY IHTEPIPETAIIIO
apu(pMETHYHUX Ta  anreOpaiyHuUX  3aJIEKHOCTEH, aHAMITUYHE  TIyMauCHHS
reOMETPUYHUX (PaKTiB.

BignoBimHO 10 TPUHIMINIB HACTYymHOCTI W mepcnekTuBHOCTI [Iporpama
IPYHTYETbCS HA JOTPUMAHHI KOHIEHTPUYHOIO PO3BUTKY 3MICTOBO-METOJIMYHUX
JIHIN Ta 3a0e3Me4eHH] iX HACTYITHOCTI Ha PI3HUX CTYINEHSIX HaBYaHHSI TOIIIO.

[Iporpamoro mnepenbayeHo (GopMyBaHHS B Y4YHIB €JIEMEHTApPHUX 3HaHb 13
KOMOIHAaTOPHUKH, €JIEMEHTIB Teopii HMMOBIpHOCTEW Ta MaTeMaTUYHOI CTAaTHUCTHUKH.
JIOTIOBHEHHSI KypCy MAaTeMaTUKH IUMH pO3AIJIaMU € JOIUIBHUM, OCKLUIBKH
WMOBIPHICHO-CTAaTHCTUYHA KOMIIETCHTHICTh HEOOXiJIHA B TOBCAKICHHOMY JKHTTI
KoxkHIA smroauHi. [IpoTe Meroamuna cuctemMa 11 ¢GopMyBaHHS MOXKe OyTH
e(EeKTHUBHOIO JIMIIIC 32 YMOBU CTBOPEHHS BIJMOBITHOI 3M1CTOBO-METOUYHOT JIiHI{, 10
3aMpoOBaKY€ETHCS B MOYATKOBIM IIKOJI Ta CUCTEMHO MPOJIOBXKYETHCS B OCHOBHIN Ta
CTapIIiN MIKOTI.



VY 3anpomoHOBaHOMY Kypci MaTEeMaTHKH HasBHI 3aBJaHHS PI3HUX PIBHIB
CKJIQJIHOCT1, IO BMO>KJIUBIIIOE CTBOPEHHS 1HJMBIAYaldbHOI TPAEKTOpii HaBYAHHSA
YUHSL.

30epeKeHHST JIOTIKM TIpeaMeTra, HWOro CTPYKTYpH Ta 3MICTOBHHUX OCHOB
JOCSITAEThCA 3aBIAKU (pikcoBaHOMY 00cATy (yHIaMEHTAJIbHUX OCBITHIX OO0 €KTIB 1
MOB’A3aHUX 13 HUMHU MpoOJIeM, IO MapajeJbHO 3 IHAMBIAYAJIBHOIO TPAEKTOPIEIO
HaBUYaHHA 3a0e31evye JOCSITHEHHS YYHSIMU HOPMAaTUBHOTO OCBITHHOTO PIBHSI.

Hackpi3Hi JiHii Ta ix peaJsizauis

Hackpizni niHii € 3aco0oM iHTerpaiii KIIOYOBHX 1 3arajbHONPEAMETHHUX
KOMIIETEHTHOCTEH, HAaBYAJIbHUX MPEAMETIB Ta MPEAMETHUX LHMKIIB;, iX HEOOX1THO
BpaxoByBaTH Mpu (GopMyBaHHI MIKIIBHOTO CEPEIOBHIIA.

Hackpizni JiHIi € colianbHO 3HAYUMHMH HAANPEAMETHUMU TEMaMH, SKi
nonomararoTb (OpMYBaHHIO B Y4YHIB VYSBJICHb IIPO CYCIUIBCTBO B IIJIOMY,
PO3BUBAIOTH 3/IaTHICTh 3aCTOCOBYBATH OTPUMaHI 3HAHHS B PI3HUX CUTYaIlisX.

HapuaHnHs 3a HaCKpi13HUMH JIIHISIMU peajli3ye€ThCsl HacaMIIepe 1 uepes:

Opeamizayilo HABUAIbHO20 cepedosuuia — 3MICT Ta MU HACKPI3HUX TEM
BPaxoBYIOThCS MpH (POpMyBaHHI JYXOBHOTO, COIIAJILHOTO U (DI3UYHOTO CEepeOBHUIIA
HaBYAHHS,

HABYAIbHI NpedMemuy — BUXOJSYM 3 HACKPI3HUX TEM IPU BUBUYEHHI IpeaMeTa
MPOBOASTHCS BIAMOBIIHI TPAKTYBaHHS, MIPUKIAIN i METOIU HABYAHHS, PEali3ylOThCA
HAAMPEIMETHI, MIKKIACOBI Ta 3arajbHOLIKIIbHI MPOEKTH. Poib HaBYaIbHUX
MpPEAMETIB NMPU HABYAHHI 32 HACKPI3HUMH TEMaMH pi3HA W 3aJCKHUTh BIJ IUICH 1
3MICTy HaBYaJbHOIO MpeaMeTa Ta BiA TOr0, HACKUIBKM TICHO TOM UM 1HIIMMA
MpeIMETHUHN LUK OB’ sI3aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

pobomy 6 npockmax;

NO3aKIACHY HABUATLHY poOomy i pobomy 2ypmKis, axyimamusis (espuxa,).

Koporka xapakrepucTuka HACKPiZHUX JIHIN

1. HackpizHa ninisa «Ekonociuna 6e3neka ii cmaauit po3eumox» CripsMOBaHa
Ha (OpPMYyBaHHS B YYHIB COIIQJIbHOI aKTUBHOCTI, BIAMOBIJAIBHOCTI Ta €KOJOTIYHOT
CB1JIOMOCTI, TOTOBHOCT1 OpaTH y4acTh y BUPIIIECHHI MUTaHb 30€pEKEHHS JTOBKIUIS ¢
PO3BUTKY CYCIUIbCTBA, YCBIJIOMJICHHS] BaXKJIMBOCTI CTAJIOT0 PO3BUTKY ISl MaOyTHIX
MTOKOJTIHb.

[Ipobnematuka HackpizHoi JiHIT «Ekonoriyna Oe3meka Ta CTaIWil PO3BUTOK»
peani3yeTbcsi B Kypcl MaTeMaTWKH, HacamIepen, 4epe3 3aBIaHHsS 3 PEATbHUMHU
JAHUMU TIPO BUKOPUCTAHHS TMPUPOJTHUX PECYPCIB, X 30€peKEHHS Ta MPUMHOKCHHS.
AHaJi3 UX J@aHUX CIPHUSE PO3BUTKY IOAMIMBOTO CTaBICHHS J0 HABKOJHUITHHOTO
CepeqoBHINa, €KOIOrii, (JOpMyBaHHIO KPUTUYHOTO MHCICHHS, BMIHHS BHPILIYBAaTH
npoOsieMy, KPUTUYHO OIHIOBAaTH TEPCHEKTHBU  PO3BUTKY HABKOJHUITHHOTO
cepefoBuIIa i IO JUHA. MOXKIIMBI YPOKH Ha BIAKpUTOMY MOBITpi. [Ipu posrisml miel
JiHIT BaXXJWBE MiCIle 3alMarOTh BIJACOTKOBI OOYHCICHHS, (YHKIII, €JIeMEHTH
CTaTHCTHUKH.

2. Peamzamis HackpizHoi JiHIT  «Ipomaoanceka  6i0noeidanbHicmb»
crpustumMe (OPMYBAaHHIO BIJMOBIIAIBHOTO YJIE€HA TpoOMadad 1 CYCHIJILCTBA, IO
PO3yMi€ TIPUHLIMIKM ¥ MEeXaHI3MH (PYHKIIIOHYBaHHs cycniabcTBa. Llst Hackpi3Ha miHis



OCBOIOETHCS B OCHOBHOMY 4e€pe3 KOJEKTUBHY MISUIbHICTH (JOCHIIHUIBKI poOOTH,
poOOTH B IpyIi, MPOEKTH TOIIO), AKA MOEAHYE MATEMATUKY 3 THITUMU HaBYAIbHUMHU
npeaMeTaMu W pO3BHMBAE B YUYHIB TOTOBHICThH JI0 CHIBIpalli, TOJEPAHTHICTh I10JI0
PI3HOMaHITHHUX CIOCO01B ISUTBHOCTI M TYMOK.

HaBuaHHs MaTeMaTWKU Ma€ BUKIMKATH B YYHIB SIKOMOTa OUIbIIE MO3UTUBHUX
eMOIlii, a i1i 3MicT — OyTH HAIllJICHUM Ha BUXOBAHHS IMOPSIHOCTI, CTapaHHOCTI,
CHUCTEMAaTUYHOCTI, IOCIIIOBHOCTI, TMOCHUIIOYOCTI W uecHocTi. Ilpuknam BUMTENS
MNOKJIMKAHUM 3irpaTH BaXXJIUBY poJib y (OPMYBaHHI TOJIEPAHTHOTO CTaBJICHHS IO
TOBApUILIiB, HE3aJEKHO BiJ PIBHS HABUYAJBHUX JOCSITHEHb. I3 Ii€I0 K HACKPI3HOIO
JIHIEIO TOB’s3aH1, HANPHUKIA/, MPOLIEHTHI OOYUCIIEHHS, €IEMEHTH CTAaTUCTHUKH, IO
J03BOJISIIOTh ~ YYHSM  3PO3YMITH  3HAUEHHS  KUIBKICHUX  IOKa3HHMKIB  TpH
XapaKTEPUCTHII CYCIIIILCTBA 1 HOTO PO3BUTKY.

3. 3aBmaHHIM HACKpi3HOI JiHII «300p06’s i He3neka» € CTAHOBICHHS yUHS K
E€MOIIIMHO CTIHKOr0 4jeHa CYCIUIbCTBA, 3JJaTHOIO BECTH 3JI0POBUM CHOCIO KUTTA i
(dhopMyBaTH HaBKOJIO ceOe Oe3IeuHe KUTTEBE CEPEIOBHIIIE.

Hackpizna miHis «310poB’st 1 Oe3neka» B Kypcl MaTeMaTHKU Peali3yeThCs
Yyepes 3aBJaHHA 3 peaJbHUMM JIAaHUMHU TPO OE3MEeKy 1 0XOPOHY 3J0pOB’s (TEKCTOBI
3aBJlaHHSI, TIOB’SI3aH1 13 CEPEIOBHUINEM JOPOKHBOTO PYXYy, PYXOM IMIIIOXOMIB 1
TPAHCIIOPTHUX 3aC001B, BIICOTKOBUMH OOYHUCIICHHSAMHM 1 rpadikaMu, 10 CTOCYIOThCS
YUHHUKIB pU3MKy). OcoOnuBo BaxiauBui anam3 npuund [TII, mom’s3aHux 13
NEPEeBUILEHHSAM MIBUAKOCTI. BapTo 3BepHyTH yBary Ha mpoOieMu, MOB’sI3aHl 3
PUBHKAMU JJIS KUTTS 1 3J0pOB’Sl TIPH BUBYCHHI OCHOB MaT€MaTUYHOI CTATHCTHUKH.
Bupimennss mpobieM, 3HaieHMX 3  «ara-eeKToM», pO3IIsA  KpacHBHUX
T€OMETPUYHUX KOHCTPYKI(IHA, TOMIYK ONTHMAIBHUX METOJIB PO3B’SI3yBaHHS 3aj]ad
TOILIO 3[aTHI BUKJIUKATH B YYHIB YUMAJIO PAJICHUX EMOIIIi.

4. Hackpizna miHis «llionpuemaugicme i ¢hinancosa zpamomuicmv»
HallJICHa Ha PO3BUTOK JIJIEPCHKUX IHIIIATHUB, 3JaTHICTh YCHINIHO MdisITH B
TEXHOJIOTITYHOMY IIBHUJKO3MIHHOMY CEpEeOBHIILI, 3a0€3MeUeHHs KPaIloro po3yMiHHs
YUYHSIMU TIPAKTUYHMX AaclekTiB (IHAHCOBUX MHUTaHb (3I1MCHEHHS 3a0IIa)KCHb,
1HBECTYBaHHSI, 3alI03MYECHHSI, CTPAXyBaHHs, KPEAUTYBAHHSI TOILIO).

Ils HackpizHa JiHIA TOB’S3aHa 3 PO3B’A3yBaHHIM MPAKTUYHUX 3a7a4 I0JI0
IUTAHYBAHHS TOCHOJIAPCHKOI JISTIHOCTI Ta PeasibHOI OI[IHKA BJIACHUX MO>KJIMBOCTEH,
CKJIaZlaHHSl CcIMEMHOro OroXKeTy, (OPMYBaHHSIM €KOHOMHOI'O CTaBJICHHS O
NPUPOIHUX pecypciB. BoHa peani3zyeTbes i 4ac BUBUEHHS BIICOTKOBUX OOYHCIICHb,
PIBHSIHB Ta (PYHKIIIi1.

HeoOximHoto  ymMoBOl0  (GOpMyBaHHS KOMIIETEHTHOCTEH €  MisUThbHICHA
CIpPSMOBaHICTh HaBYAHHS, fKa mepeadayae MOCTIiHE BKIIOYEHHS YYHIB 0 PI3HUX
BHJIB II€JaroriyHo JOIIJBHOI AaKTHMBHOI HaBYaJIbHO-INI3HABAJILHOI JISVIBHOCTI, a
TaKOXX TMpaKTUYHA WOTO CIPSMOBaHICTh. J[OIiIBHO, N1e¢ 1€ MOXJIHMBO, HE JIUIIE
MOKa3yBaTH BUHUKHEHHS MAaTEeMaTUYHOTO (akTy 3 MNpaKTHUYHOI cUTyalli, a W
UTIOCTPYBAaTH MOTr0 3acTOCYBaHHsS Ha mpakTuill. POpMyBaHHIO MaTEMaTU4YHOI Ta
KIIFOUOBUX KOMIIETEHTHOCTEW CIpHUsi€ BCTAaHOBJICHHS Ta peali3allis B HaBYaHHI
MaTEMaTUKU MDKIIPEAMETHUX 1 BHYTPIIIHbOIIPEIMETHUX 3B’ A3KIB, a caMe: 3MICTOBO-
iHpOpMaLiiHUX, ONepalifHO-iANbHICHUX 1  OpraHi3alliifHO-METOAMYHMX.  IX
BUKOPUCTAHHS TOCWIIOE TMI3HABAJbHUN IHTEPEC YYHIB [0 HaBYAHHS M IIJIBUIIYE
pIBEHb 1XHBOI 3arajbHOi KYJIbTYpH, CTBOPIOE€ YMOBH JJId CHUCTeMaTH3allli



HAaBYAJILHOTO Martepiany i (opMyBaHHS HAyKOBOTO CBITOIUIALY. Y4UHI HaOyBalOTh
JOCBiZy 3aCTOCYBaHHS 3HaHb HA MPAKTHULII Ta IEPEHECEHHs iX B HOB1 CUTYyallii.

XapakTepuCcTHKA 3MICTY HABYaHHS M 0CO0JIMBOCTI MOr0 peaJtizaiii

HapuanpHa nporpama 3 MaTeMaTHKH JUIS 3aKJIaJlIB 3arajibHOl CEpPeIHbOI OCBITH,
SIK1 TIPAIIOIOTh 3a HAYKOBO-TIEJJarOTITYHUM MPOEKTOM «IHTenekT Ykpainu» 1 y4HiB
5-9 knaciB (mam — IIporpama), po3paxoBana Ha 210 roauH HaBUaJLHOTO Yacy Ha
pik (6 TOAWH Ha TIKIEHb) Ta CTBOPEHA BIAMOBIAHO M0 JlepaBHOTO CTaHIApTy
6a30B01 1 MOBHO1 3arayibHOI cepennboi ocBiTH (HAKA3 MOH Ne 722, Bin 24.05.19).
Toxx B OCHOBY MOOYIOBM 3MICTy ¥ OpraHizaifii Mmpoiecy HaBYaHHS MaTE€MaTHUKH
ITOKJIaJICHO KOMIIETEHTHICHUH, OCOOUCTICHO 30P1EHTOBAHUH 1 MISUTBHICHUN ITIIXOIH.

3riTHO 3 OCHOBHUMH TOJIO)KEHHIMH KOMIIETEHTHICHOTO MIIX0y CTPATEri4HO0
METOI0 HaBUaHHS MaTeMaTHKU B 5—9-X kiacax BU3HaAHO (OPMYBaHHS MaAMeMaAmMuyHol
KOMIIETEHTHOCTI YYHIB, a TaKOX TaKUX KJIIOUYOBUX KOMIIETCHTHOCTEH, SIK YMiHHSA
BUUMUCS, KOMYHIKAMUBHOI, 3a2albHOKYIbmypHoi Ta 1H. DOpMYBaHHIO MAaTEMaTUYHOT
KOMIIETEHTHOCTI 3HAYHOIO MIPOIO CIIPHUSE AOCIITHUIILKUM MiAX1]] 10 HaBYAHHS, SIKUN
peani3yeTbes 4epe3 JOCHIIHULIBKY IsNIbHICTh Ta HAYKOBI BIAKPUTTSL.

MaremaTnka 5—6 Kiacu

VY mporeci MATOTOBKH 10 BUKJIAJaHHA MaTEMaTHKU B 5—6-X Kiacax y4HUTEIsIM
cimia o3HaHoMUTHCH 13 [IporpamMoro Ta HaBYANBLHO-METOJWYHUM 3a0€3MEUEHHSIM
HAyKOBO-TIEIarOT1YHOTO MPOEKTY «IHTenekT YKpaiHu» i MOYaTKOBOI IIKOJU 3
METOIO OI[IHIOBaHHS 0a30BUX 3HAHb 1 HABYAIBHUX MOXJIMBOCTEH M’ ITUKJIACHUKIB. SIK
y 3MICTI KypCcy MaTeMaTHKH, Tak 1 B METOJlax, IpuiiomMax i1 3aco0ax Horo peasizariii
BaXXJIMBO JOTPUMYBATUCA MPHUHIIMITY HACTYITHOCTI MIDXK IOYaTKOBOIO Ta 0a30BOIO
mKkoo. HeoOxigHO 3a3HAuMTH, IO BUBYEHHS MaTeMaTUKU B 5-6-X Kiacax
3MIACHIOETHCS 3 TIEPEBAKAHHSAM 1HAYKTUBHHX MIPKyBaHb 3/1€01IBIIOTO HA HAOYHO-
IHTYITUBHOMY PIBHI 13 3aJy4€HHSM MPAKTHYHOIO JOCBIy Y4YHIB 1 MNPHUKIAIIB 13
TOBKULIA. OOcsar Teopii TOCTYmOBO 30UIBIIYETHCS, IO BUMara€ BMIHHS
OOTpYHTOBYBaTH TBEp/DKECHHA. Lle TOTye y4HIB 0 OUTBII HMIMPOKOTO BUKOPUCTAHHS
JIEAYKTUBHUX METO/IIB Ha HACTYITHOMY €Talll BUBYCHHS MaTEMaTHKH.

Kypc mamemamuxu 6 5-6-x xnacax nepenbadae popmyBaHHs, 30aradeHHS ©
norauOJaeHHs] 3HaHb YYHIB MPO YHMCIA Ta Jii 3 HUMH, MHOXKHHY 4YHCEN (30Kpema,
nepea0ayeHo PO3MIMPEHHS 3HaHb YYHIB MTPO MHOKUHY HATYpaJIbHUX YHCEN, a TAKOX
dbopMyBaHHS 3HaHb MPO pALOHANBHI YHUCIA MIISXOM MOCTIJOBHOTO BBEICHHS
3BUYAMHUX 1 JIECATKOBUX JpOOIB), YHCJIOBI ¥ OyKBEHI BHMpa3W, BEIMYMHU Ta iX
BUMIPIOBaHHS, PIBHSIHHSA W HEPIBHOCTI, a TAKOX YSABJICHb PO OKpeMi reOMeTpUYH1
birypu ¥ reomerpuuHi Tuta. [loHATIMHUN amapaT, OOYHCIIOBAJIbHI aJITOPUTMH,
rpacdiyHi BMIHHS ¥ HaBUYKH, 1110 MalOTh OyTH c(pOpMOBaHI Ha IbOMY €Talli BUBYCHHS
KypcCy, € TUM MIATPYHTSM, IO 3a0e3Meuye yCHilllHe BUBYEHHS B HACTYIHHUX KJlacax
anreObpu, TeoMeTpii Ta IHIIMX HABYAJIBHUX TMPEAMETIB, JI€ 3aCTOCOBYIOTHCS
MaTeMaTH4H1 3HaHHS, YMIHHS i HAaBUYKHU.

HaByanpHuii Matepian, IO CTOCYETbCS BUpa3iB, pIBHSIHb, HEPIBHOCTEMH,
BEIIMYMH, TEOMETpUYHUX Iryp, Ma€ 3arajoM TMPONEACBTUYHUN  XapakTep.
O3HallOMJIEHHS 3 HUM TOTY€ YYHIB 0 CBIJIOMOTO CHCTEMHOTO BUBYCHHS BIJIOBITHUX
TeM y Kypcax anreOpu i reomerpii. 30Kkpema, Y49HI MarOTh JICTAaTH YSBIICHHS TPO



BUKOPHUCTaHHA OYKB JJIsl 3allMCy 3aKOHIB apu(METUYHHX Aii, HOpMys, HaBUUTHUCH
0oOYHMCITIOBATH 3HAYEHHS MPOCTUX OYKBEHUX BUpAa3iB, CKJIAJATH 3aJlayl 32 YMOBOIO.
BogHodac BOHM MarOTh HAaBUMUTHUCS PO3B’SA3YBATH HECKJIAJHI PIBHSHHS IEPLIOTO
CTEIEHsI CIIOYaTKy Ha OCHOBI 3aJIC)KHOCTEM MK KOMIIOHEHTaMH apu(PpMETUYHUX i,
a 3roJIOM — 3 BUKOPUCTAHHSIM OCHOBHHUX BJIACTUBOCTEH PIBHSHb.

[Iporpamoro TakoXX mnepeAdaYeHO O3HANMOMIICHHS Y4YHIB 31 CTENeHeM 13
HATypaJIbHUM TIOKQ3HUKOM Ta WMOT0 BIACTHBOCTSAMHU. BaknuBe 3HAYCHHS iAo
MiTOTOBKM YYHIB JI0 BMBYEHHS anreOpu, reoMerTpii Ta 1HIIMX MPEAMETIB MAaIOTh
MOYATKOBI BIJIOMOCTI TIPO METOJ KOOpAWHAT (30KpeMa Mpo 300pa)KeHHs 4Yucea Ha
KOOPJIMHATHIA TPSAMIiM, MPIMOKYTHY CHUCTEMY KOOPIMHAT Ha TUIONIWHI, aJTOPUTMH
BUKOHAHHS BIMOBITHUX MOOYIOB), 3 IKUM Y4YH1 03HAHOMIISTECS B 5S-My KJIaCl.

3HauHy yBary B Kypcl NPHAUICEHO TEKCTOBUM 3ajadaM, CIPSIMOBAaHUM Ha
PO3BUTOK JIOTIYHOTO MUCJIEHHSI YYHIB Ta UIIOCTPAIlil0 MPAKTUYHOIO 3aCTOCYBAHHS
MaTeMaTHUYHUX 3HaHb. PO3B’s3yBaHHS TakWX 3a7ad 3MIMCHIOETHCS 11l Yac BUBYCHHS
BCiX TeM, nependauenux [Iporpamoro.

TexcroBl 3amadi, 1O BiOAOOpaXarOTh KOHKPETHI JKUTTEBI  CHUTYyaIllii,
BUKOPHCTOBYIOTBCS JIJIT  O3HAWMOMJICHHS VYYHIB 3 TICBHUMH MaTeMaTHYHUMH
MOHATTSAMU Ta 3aKOHOMIPHOCTSIMH, 3’SICYBaHHS B3a€MO3B’SI3KIB MIXK CIIOBOM 1
CUMBOJIOM. Y JESIKUX BUMaAKaX (OpPMYBaHHS TEOPETHMYHUX 3HAHBb 3a JOMOMOTOIO
pPO3B’sI3yBaHHS 3ajlad MOXe€ OYyTH OpraHizoBaHE 13 3aCTOCYBaHHSM €JIEMCHTIB
poOJIEMHOTO HAaBYAHHS.

Hasuanvni ¢ynxyii 3amad mnomnsraiotb y (GOpMyBaHHI B Y4YHIB CHCTEMHU
MaTeMaTUYHUX 3HaHb, YMIHb Ta HABUYOK, HEOOXITHUX SIK Y TIOBCSAKICHHOMY KHUTTI,
TaK 1 JUIsl TIOIAJIbIIIOT OCBITH, Y TOMY YHCII JIJI1 BUBYEHHS 1HIIMX JACIUILTIH.

3MICT KOHKPETHUX 3a7a4 Ja€ MOKIIUBICTb PEalTi30BYBaTH 6UX06H) (PYHKIIIIO
3aay. 30KpeMa, BHUXOBYIOTbCS TMaTPIOTUYHI TMOYYTTS, CBiIoME U OepexiiviBe
CTAaBJICHHS /10 HaBKOJUIIHHOTO CEpPEIOBHINA, HAJECKHE CTABICHHS N0 PE3yJbTaTiB
mroAckKol  aismbHOCTI. KpiM Toro, po3B’s3yBaHHS 3amad  crpusie (OpPMYBaHHIO
BOJIbOBUX SIKOCTEU XapaKTepy AUTHHU — HATOJETIUBOCTI, TOCH/I0OUOCTI, TEPITIHHS.

Poszsusanvna GhyHKIIA 3a1a4 BUSBISAETHCA Hacamiiepen y (OopMyBaHHI B y4YHIB
yMiHb BHKOHYBaTH pI3HI PO3YMOBI ormeparii (aHami3, CHHTE3, KOHKpETH3allis Ta
abcTparyBaHHs, MOPIBHSHHS M y3arajJbHEHHS), YITKO i JAKOHIYHO BHCJIOBIIOBATU
CBOI CY/)KCHHsSI, POOWTH BHCHOBKH. 3MICT 3HA4YHOI KUIBKOCTI 3a7a4 CIpHsIE
(GhopMyBaHHIO B YYHIB HAYKOBOT'O CBITOTJISTY.

3MICT TEOMETPUYHOrO MaTepiajay BKJIOYA€E IUIAaHIMETPUYHI (TOYKa, Mpsma,
BI/IPI30K, MPOMiHb, KYyT, TPHUKYTHUK, TPSAMOKYTHHUK, KBaJpaT, KOJO, Kpyr) 1
CTepeoMEeTpUYH1 (MPSIMOKYTHUN Tapajieneninen, Kyo, mipamiga, HWIHAP, KOHYC,
KyJsi Touio) ¢irypu Ta HAWMPOCTINII iX BJIACTUBOCTI, T€OMETPUYHI BETUYUHU
(moBxuHa, TpaJyCHa Mipa KyTa, IUIOma, O0’€M) Ta OJWHHUIN iX BUMIPIOBAHHS,
noOynoBy reomerpuuHux Giryp (0e3 mMocuiIaHHS Ha aKCIOMH KOHCTPYKTHBHOI
reoMmeTpii).

BnactuBocTi reomMeTpuuHuX (QITyp CHOYATKy OOIPYHTOBYIOTBCA JIOCIIITHO-
IHAYKTUBHO, TMOTIM HaOyTl 3HaHHS 3aCTOCOBYIOTbCS YYHSAMH B KOHKPETHHX
CUTYAIlIsIX 1, HACAMKIHEI[b, Y3araJIbHIOIOThCS 3a JOMOMOroro anroputmis. Lle cnpuse
GbOpMyBaHHIO B Yy4YHIB 3JaTHOCTI 0 JCAYKTHBHUX MIpPKyBaHb. BHBUCHHS
reOMETpUYHUX (QIryp TIPYHTYEThCS HA BHUKOPUCTAHHI HAOYHUX UTIOCTpAIIii,



MPUKIAAIB 13 JOBKULISA, HA JXKUTTEBOMY JOCBIAI Y4YHIB Ta mepeadadae moOyaoBY
reoMeTpuYHuX (iryp, mo Crpuse yCBIIOMJICHHIO (GOpMH Ta PO3MiIpy sIK OCHOBHMX
BJIACTUBOCTEH reomeTpudyHux ¢iryp. Ha erami 3akpirieHHS T€OMETPUYHHUX 3HAHb,
YMIHb 1 HaBUYOK (OPMYETHCS BMIHHS KiIacU(pIKyBaTU TeOMETpUYHI (irypu 3a
3aMpONOHOBAHUMH BUUTEJIEM O3HAKAMU.

OcHOBOI0O  1HTerpamii reoMeTpUYHOTO Marepially 3 apupmMeTuyHuMm 1
anreOpaiuyHUM € YUCIIOBI XapaKTEPUCTUKHU (JIOBXKMHA, TUIOLIA, 00’ €M) T€OMETPUYHUX
¢iryp. Tomy 3HayHa yBara mpHUILISETHCS y3aradbHEHHIO 3HaHb YYHIB MPO OJMHHIIL
BUMIPIOBAHHS JIOBXKWHHU, IUIONI, 00’eMy ¥ (OpMYBaHHIO BMiHb TMEPEXOJUTU BIJ
OMHUX OAWHWIL A0 1HmmX. Ili 3HaHHA, YyMIHHS ¥ HAaBUYKH MalOTh
MDKIUCIUTUTIHAPHUM  XapakTep, OCKIIbKM Y4YHI BHUKOPHUCTOBYIOTH 1iX TMiJ dac
BHUBYCHHS MPEIMETIB OCBITHIX Tanmy3en «[Ipupogo3naBcTBo» 1 « TeXHOIOTI.

[IpononoBana [Iporpama (Ha BifMiHY BiJ] IHIIMX YMHHUX HABYAIBHUX MPOTpam
13 MaTeMaTHKH 1) 5—6-X KiaciB) mepeadadae po3MMPEHHs Ta MOTIUOICHHS ySIBICHD
VYHIB MPO BUMIPIOBAHHS T'€OMETPUYHUX BEJIMYMH (HA MPUKIAJaX BUMIPIOBaHHS U
MOPIBHSHHA BIJPI3KIB 1 KYyTIB, MOOYIOBU BIAPI3KIB 3aJaHOI JTOBXUHU Ta KYTIB 13
33/IaHOK0 TPAYyCHOI MIPOI0, TPUKYTHHUKIB 3a iX €JIE€MEHTaMH TOIO0), ONEepyBaHHS
dbopmynamMu TepUMETpiB, IOl 1 O0’€MiB TreoMeTpuyHuX (iryp (Hampukiam,
3HAXO/’KEHHSI HEBIJJOMOI'O KOMIIOHEHTa (DOPMYJIU 32 BIIOMUMH).

[ToOynoBa KyTa 3a JIOMOMOTOK TpaHCIOpPTUpa ab0 KOCHUHIIS (NPSMOro KyTa),
npsMOi Ta BiApi3ka — 3a JONMOMOTOK JIHIWKKM BHUKOPHUCTOBYETHCS B IIPOIIEC]
KpPECJIEHHs NPSIMOKYTHUKa 3a MOro eJeMeHTaMu, a B MOJalblIOMy — IIiJI 4ac
MoOYZI0BU MEPIEHIUKYISIPHUX 1 TapalieIbHUX NMPsSIMHUX. BUBUEHHS MaTeMaTUKH B 5—
6-x KJacax 3/IACHIOETHCS 3 MEPEBAKAHHIM 1HIYKTUBHUX MIPKYBaHb 371€O1IBIIOTO Ha
HAOYHO-THTYITUBHOMY PIBHI 13 3QIy4EHHSIM MPAKTUYHOTO JIOCBIlY YUHIB 1 IPUKIA/IIB
13 TOBKULIA.

CTpykTypa Kypcy MaTeMaTHKH 5-10 KJacy

Tema 1. Harypanpni uucna Ta Aii 3 Humu. ['eometpuyni Qirypu i BeIHUMHU.
KpaTHe BiAHOIIIEHHS MK BETHUWHAMH.

Tema 2. Lini uncna. Koopaunataa npsima. KoopauuaTHuMit KyT.

Tema 3. IloainbHicTh unicen. MHOTOKYTHHUKHU.

Tewma 4. 3Buyaitai apoou. O6’emHi Girypwu.

Tema 5. [lecsatkoBi apodu. Bincotku. Komo. Kpyr. Tina o6epranus. [iarpamu.

CTpykTypa Kypcy MaTeMaTHUKH 6-T10 Kjacy
Tema 1. IloBTOpeHHS Ta cucTeMaTH3allii HABYAJIBLHOTO MaTrepially 3a Kypc
I’ ITOTO KJacy.
Tema 2. BigHomieHHs Ta mponopiiii. B3aeMHe po3MillieHHs reoMeTpuYHUX (Qiryp
Ha IJIOIIHUHI.
Tema 3. ParionanbHi uncia ta aii 3 HUMH. [lepeTBOpeHHs Ha MIIOUIUHI.
Tewma 4. JliniiiHi piBHSHHS 3 0JIHI€I0 3MIHHOI0. 00’ €M Ti1 00epTaHHS.

BinminnicTh miei Ilporpamu Bi iHIIMX YMHHUX MPOrpaM i3 MATEMATHKH 5—
6-x KiaciB 3yMOBJIEHa cHenu(iKo HayKOBO-TIEAAroriyHOTO MpPOEKTY «lHTenmekT
Vkpainuy». Cepen HalBaXJIUBIIIMX 3MiH, 3alpPONOHOBAHUX aBTOpPaMH, MOXHa
HA3BaTHU TaKl.



1. 'V 3MicTi HaBYAJIBHOTO MpEAMETa nepeAdayeHo roAUHU sl TOBTOPEHHS Ta
y3araJlbHeHHs] BUBUEHOTO MaTepiaity Mo 8 TOJUH Yy I’ ITOMY Ta IOCTOMY KJIacl.

2. 3 orusay Ha Te, 10 HATypajibHI Yucia i J1i 3 HUMU ITPYHTOBHO BUBYAIOTHCS
B MOYATKOBIM IIKOJI, Y 5-My Kjaci 3 METOI YHUKHEHHS JyOJIFOBaHHS HaBYAJIBHOTO
Marepiajly CKOPO4YEHO KIJIBKICTh TOAMH 13 TeMu «HaTypanbHi unciia Ta Jii 3 HUMMY.
3a paxyHOK €KOHOMIi yacy B 5-My Kjaci JeTalbHO PO3MVISIHYTO MUTaHHS IpO
MHOXMHY HATypaJIbHUX YHCEJ, 3aluc 1 YHUTaHHS OaratonupoBUX YHCEN Y
JECATKOBI Ta PHUMCBHKIA CHUCTEeMaX UMCIEHHS, a TakKoX pO3KJIaJaHHA
OararorudpoBUX YKCEN 32 PO3PSTIAMHU.

3. 3aBmsgKyd CKOpPOYEHHIO TOJAWH HAa BHUBUYCHHS 3a3HAYEHOI BHINE TEMH [0
[Iporpamu 5-ro kmacy BkmrodeHo Temu «Llimi uucnay, «lloaimeHicTh uwncen» i
«3BuuaiiHi apobu Ta naii 3 HUMU». OTKe, 3BUUaliHl IpoOu Ta Mii 3 HUMU B TOBHOMY
00cs31 BUBUAIOTHCS B 5S-MY KJIaCI.

4. 3a3HayeHe BUIIE NEPECTPYKTYPYBAaHHS A0 MOMXIMUBICTh Y 6-My Kiaci
CYTTEBO 301IBIIUTH KUIBKICTh TOAWH HAa BUBUCHHS TaKUX TPAAUIIAHO CKJIAJHUX IS
PO3YMIHHSI YUHSIMH TeM, sIK «BiJHOIIEHHs Ta mponopiii» 1 «PalioHalbHiI yuciaa Ta
i1 3 HUMWY.

5. ¥V 6-my kjacl po3noyaTo BHBYEHHS TeMH <«JIiHIMHI pIBHSHHS 3 OJHIEIO
3MIHHOIO», SIKa 3a TPAAUIIHHOIO MPOTPaMOI0 BUBYAETHCA B 7-My Kiaci B Kypci
«Anrebpay. Lg Tema minkom IocTymHa 1 y4HIB 6-TO Kiiacy.

6. Teomerpuunmii marepiaq 6-ro KJacy JOMOBHEHO T'€OMETPUYHUMHU
MEPETBOPEHHSIMH: CHUMETPIsl BIJHOCHO TOYKH, CHMETPis BIAHOCHO TMIPSIMOI,
napajesibHe TEePEeHECEHHs, MOBOPOT. TaKoX pO3IIsIaeThCsl B3a€EMHE PO3MILICHHS
reoMeTpuyHux ¢Iryp Ha IUIOMIMHI: JBOX MNPSAMHUX, KOJia Ta MPsAMOi, JBOX KiJI.
BuBuarotecs 06’eMHi pirypu: 00’ em HuIliHIpa, KOHYCa, pamiau Ta KyJi.

MaremaTuka 7-9 kiacu
Mamemamuxa y 1-9 knacax nooinaemvca Ha 08a MAMeMAMUYHUX KYPCU —
anzeopy i ceomempiio.
Aunredpa

Hauanbuuii npeamet « Anredpa» peasizye OCHOBHI 111l HABYAHHS:

1) 0BOJOIIHHS CHCTEMOIO MaTEMAaTHYHUX 3HAHb Ta BMiHb, SIKI HCOOXIAHI s
3aCTOCYBaHHS iX y MPAKTAYHIA JISUIBHOCTI, BUBUYEHHS CYMDKHUX JHCITUILIIH,
MIPOIOBKEHHS OCBITH;

2) IHTEJCKTyaJbHHH PO3BUTOK, (DOPMYBaHHS SIKOCTECH, HCOOXIIHUX JIFOIMHI
TSI TIOBHOIIIHHOTO JKUTTS B Cy4YaCHOMY CYCITIJTLCTBI;

3) CTBOPCHHS YMOB I PO3BUTKY KPUTUYHOTO MHCIICHHS, IHTYIIlii, JIOTIYHOTO
MUCJICHHS, AITOPUTMIYHOI KYJIBTYPH, IPOCTOPOBOI ySIBH;

4)  ¢opmyBaHHS ySBJICHb IPO ijei # MeToAW MaTEeMaTHKHU SIK YHIBEpCaIbHOT
MOBH HayKH ¥ TEXHIKH, TPO 3aCOOM MOJICTIOBAHHS SIBUIIL Ta MPOIIECIB;

5) BHUXOBaHHS KYJBTYpH OCOOWCTOCTI, CTaBJCHHS JIO MAaTEMaTHKH SK JI0
YACTUHU 3araJIbHOJIOJCHKOI KYJIBTYpH, PO3YMIHHS 3HAYYIIOCTI MaTEMATHUKH JUIsI
HayKOBO-TEXHIYHOTO TIPOTPECY.

Anrebpa € 0THUM 3 OTIOPHUX MPEIMETIB OCHOBHOI IIKOIH. CBiToME OBOJIOAIHHS
VYHSIMU CHCTEMOIO aireOpaiyHMX 3HAaHb Ta BMiIHb HEOOXiJHE B MOBCAKICHHOMY



KUTTI 711 BUBUEHHS CYMDKHHMX JUCIHILIIH: XiMii, Pi3uku, 1HYOPMATUKH, EKOHOMIKU
TOI1O. PO3BUTOK JIOrIYHOIO MUCIIEHHS Y4HIB IIIJ] YaCc BUBYEHHS anreOpu CIpHse
3aCBOEHHIO MPEIMETIB TI'yMaHITapHOro LuKiIy. [lpakTuyHi BMIHHS Ta HaBUYKU
anreOpaiyHOro XapakTepy HEOOXiAHI s TpyJAoBOi Ta MPOoQeciiHOi MiATOTOBKH
YYHIB.

OcHnoenumu 3a60anHAMU KypCY an2e0pu €:

*  (opmyBaHHA MNPAKTUYHUX HABUYOK BUKOHAHHS YCHMX, IIMCbMOBHX,
THCTPYMEHTAJIbHUX 00UMCIIeHb, PO3BUTOK OOUNCIIIOBAIBHOI KYJIbTYPH;

*  ONaHyBaHHA CHUMBOJIbHOI MOBH airedpu, BHUpPOOJEHHS (PopMaIbHO-
ONepaTUBHUX alreOpaiyHUX BMIHb Ta HAaBUYOK, 3aCTOCYBAaHHS iX I BUPIIICHHS
MaTeMaTHYHUX Ta HEMaTeMaTUYHUX 3a]1ay;

°*  BHUBYCHHSA BJACTUBOCTEH rpadikiB eneMeHTapHuX (QyHKOiA Ta iX
BUKOPHUCTAHHSA JUIsSI OMUCY ¥ aHalli3y 3aJ1€KHOCTeN MK BEJIMUNHAMU;

*  PpO3BUTOK JIOTIYHOTO  MHCIEHHS; (OPMYBAaHHS  BMiHb  JIOTIYHO
OOTPYHTOBYBAaTH CYyJKEHHS, HABOJUTH TPUKIAIN Ta KOHTPHPHUKIAIAN, TOTOBHICThH
BUKOPUCTOBYBAaTHM  CIMOCOOM  Bi3yamizamii Juisl  UIIOCTpalid, I1HTepHpeTaii,
apryMeHTalIlii Ta JoKas3iB.

ExcnepumenTanbHa HaBYalbHA mporpama s 7-9-x kiaciB 3 anredpu ams
3aKJIaJiB 3arajbHOi CEpeAHbOI OCBITH, IIO MPAIIOIOTh 32 HAYKOBO-TIEAArOTiYHUM
npoekToM «lHTenekT Ykpainum» (mam — Ilporpama), po3paxoBana Ha 122 roaunHu
HaBYAJIBHOTO 4acy Ha pik (3,5 roguHu Ha TWXKJCHB) Ta CKJIaJCHA BiAMOBIIHO JI0
Jlep>kaBHOTO cTaHAapTy 0a30BOi 1 MOBHOIT 3arajibHO1 CepeaHbOT OCBITH.

Ilpoepamoro  nepedbaueno  (popmyBaHHS BMIHb BHUKOHAHHS  TOTOXHUX
MEePETBOPEHb IITUX Ta JAPOOOBHX BUpPa3iB, PO3B’S3yBaHHS PIBHSIHB Ta iX CHCTEM,
JOCTAaTHIX IS BUIBHOTO iX BHUKOPUCTAHHS y BUBYEHHI MATEMaTUKU W CyMIKHUX
IpPEeIMETIB, @ TAaKOX JJIs1 MPAKTUYHUX 3aCTOCYBaHb MaTeMaTHUYHUX 3HaHb. Baxiuse
3aBJaHHS MOJISTa€ B 3aJIy4eHHI YYHIB O BUKOPUCTAHHA PIBHSAHb 1 (DYHKIIN $K
3ac001B MaTeMaTUYHOTO MOJCIIIOBAHHS PealbHUX MPOIECIB Ta SBUII, PO3B’I3yBaHHS
Ha 1/ OCHOBI NPUKJIAHUX Ta 1HIIMX 3a]1a4.

VY npoueci BUBYEHHSI KypCy HOCHIIIOETHCS POJIb OOIPYHTYBaHb MAaT€MATHUYHUX
TBEPIDKEHb, IHAYKTUBHUX 1 JIEAYKTUBHUX MIPKyBaHb, CKJIAJaHHS PI3HOMAHITHUX
QITOPUTMIB, IO MA€ CHOPUATH PO3BUTKY JIOTIYHOTO MUCIECHHS ¥ adropuTMIYHOI
KYJbTYpH Y4HIB.

OCHOBY KypCy CTaHOBJISATh NEPETBOPEHHS PpallOHAIBHUX BHpa3iB. Baxiupo
3abe3neunT  (HOPMYBaHHS BMIHb Y4YHIB BUIBHO BHUKOHYBaTH OCHOBHI BHUIU
IEPETBOPEHb TAKUX BUPA3iB, L0 € NEPEIYMOBOIO MI01AJIbIIOTO YCIIITHOTO 3aCBOEHHS
Kypcy Ta BUKOPHMCTAHHS MaTEeMaTHUYHOTO amapary IiJ 4Yac BUBYEHHS IHLIMX
MIKUTbHUX TpeaMeTiB. Po3risaaerbes NOHATTA CTEHEHs 13 LUIMM IOKa3HUKOM Ta
H0ro BJIACTUBOCTI, CTAHJAAPTHUM BUIJISIT YHUCIIA.

3HayHe MiCIle BiJIBOAMTHCA 3aCTOCYBAHHIO PIBHAHb Ta CHCTEM PIBHSHB [0
pO3B’si3yBaHHS pi3HOMaHITHHX 3anad. Lls pobora mnpoHu3zye BCi TeMHU Kypcy.
BaxnuBe 3HaueHHA HagaeTbcs (POPMYBAHHIO BMIHB 3aCTOCOBYBAaTH alTOPUTM
PO3B’sI3yBaHHS 3a71a4i 32 JOTIOMOTOIO PIBHSIHHS Ta CUCTEMH PiBHSHb.

VY 7 knaci BBOAMTHCS OAHE 3 (PYHIAMEHTAJIBHUX MATEMAaTUYHHX MOHATh —
NOHATTS (QYHKIII. Y IIbOMY X KJaci po3risiiaeThcs JiHiIHHA QyHKLisA Ta ii rpadik,
oOepHeHa mpomnopuiiHicTh Ta ii rpadik. LI BiIOMOCTI BUKOPHCTOBYIOTHCS MAJIst



rpadiyHOrO UTIOCTPYBaHHS PO3B’A3yBaHHS JIIHIMHOTO PIBHSAHHS 3 OJHIEI0 3MIHHOIO, a
TaKOXX CUCTEMHU JIBOX JIIHIMHUX PIBHIHB 3 JIBOMA 3MIHHUMH.

BiactuBocTi ¢dyHKIIH, K MpaBUiIo, YCTAHOBIIOIOTHCA 3a iX rpadikamMu, TOOTO
Ha OCHOBI HAOYHUX VYABJICHb, 1 JIMIIE JEesAKl BJIACTUBOCTI OOIPYHTOBYIOTHCS
aQHAJITUYHO. Y MIpPY OBOJIOJIHHS YYHSIMU TEOPETUYHUM MAaTepiajioM KiIbKICTh
BJIACTUBOCTEH, 110 MiIJIATAI0Th BUBYEHHIO, IOCTYIIOBO 301JIBIIYETHCS.

[lin yac BUBYEHHS (PYHKIINA 4YiJIbHE MICLI€ BIABOJUTHCA (DOPMYBAHHIO BMIHb
Oyaysatu i aHanizyBatu rpadiku GyHKIIN, XapakTepu3yBaTu 3a rpadikamMu QyHKIIH
MpOIIECH, SIKI BOHU OIKCYIOTh, CIPOMOXKHOCTI PO3yMITH GYHKIIIO SIK TIEBHY
MaTeMaTUYHy MOJIEIh PEaTbHOTO TPOIIECY.

Y 8 wmaci B temax «PamionaneHi Bupasu» Ta «KBaapaTHi KOpeHi» Y4HI

O3HAOMITIOIOTHCA 3 PYHKLISIMU y = K, y=x21y=+/x Taix BIaCTHBOCTIMHU.
X

VY 9 xnaci posrisiiaeTbecsi KBaapaTHuHa (yHKuis. BuBduenns ii BmactuBocTei
MOB’SI3y€ThCSA,  30KpeMa, 3  pO3B’SI3yBaHHAM  KBAJpPaTHUX  HEPIBHOCTEH.
JIeB’ AITUKIIACHUKU TaKOX O3HAHOMJISITHCA 3 OCHOBHMMH TOHATTSIMH KOMOIHATOPHKH,
Teopii KUMOBIPHOCTEH Ta CTATUCTUKH.

Crtpykrypa Kypcy ajreopu 7-ro Kjiacy
Tema 1. i1 Bupa3u. TOTOXKHI MepeTBOPEHHS.
Tema 2. Ilini Bupazu. OnnounedH. MHOrousieH.
Tema 3. Ilini Bupazu. opmynu CKOPOUEHOTO MHOXKEHHS.
Tema 4. Oynkmii.
Tema 5. Cuctemu niHIAHUX PIBHSAHB 3 JBOMA 3MIHHUMH.
Crpykrypa Kypcy ajaredopu 8-ro kiacy
Tewma 1. PamionansHi Bupasm.
Tema 2. KBaapatai kopeni. JlificHi ynca.
Tema 3. KBaapaTHi piBHSIHHS.
Crtpykrypa Kypcy ajnreopu 9-ro kiaacy
Tema 1. HepiBHOCTI.
Tema 2. KBagpatuuna GyHKIIis.
Tema 3. IToainpHOCTI Ta mporpecii.
Tema 4. OcHOBM KOMOIHATOPHUKH, TeOpii HNMOBIPHOCTEH Ta MaTeMaTHYHOI
CTaTUCTHKHU.
I'eomerpis
['eomeTpis — oaWH 3 HAWBAXJIMBIIIMX KOMIIOHEHTIB MaTeMaTU4YHOI OCBITH,
HeoOX1MHUNA 1711 (OpPMYBaHHS KOHKPETHUX 3HAHb IPO MPOCTIP; IJIS PO3BUTKY
MPOCTOPOBOI ySIBU Ta IHTYIIii; I €CTETUYHOTO BHUXOBAaHHS Ta MaTEMaTUYHOI
KylnbTypu YuHIB. PO3BUTOK B YYHIB MNpaBUJIbHUX YSABIEHb MpPO CYTHICTH 1
MOXOJIPKEHHSI T€OMETPUYHUX aOCTpaKIlii, CITIBBIAHOIICHHS PEAIbHOTO H 17€aIbHOTO,
YCBIJJOMJICHHSI XapakTepy BiOOpaKeHHS MAaTEMaTUYHOIO HAYKOIO SIBUII Ta MPOILIECIB
peajbHOro CBITY, MICIS TeoMeTpili B CHCTeMI HAyK Ta poJii MaTeMaTUYHOIO
MOJIEJIIOBaHHSl B HAYKOBOMY IMI3HAHHI W MPaKTHUIll; crpusie POpMyBaHHIO HAYKOBOIO
CBITOIJISITY YYHIB, @ TAKOX PO3BUTKY MEBHUX OCOOJIMBOCTEH MUCIICHHS, HEOOX1THUX
JUIs afanTallii B cydacHOMY 1H(GOpMaIiiHOMY CYCH1JIbCTBI.
['eomeTpiss ICTOTHO PO3MIUPIOE KPYro3ip Yy4uHIB. BUKOHYyIOUM T€OMETpHUYHI



3aBAaHHS, YYHI 3HAMOMIIATHCS 3 TAKUMH JIOTIYHUMH OIEpaIlisiMH, SK 1HAYKIS Ta
NEyKIis, y3arajJbHEHHS W KOHKpeTH3allis, aHali3 1 CuHTe3, Kiacudikaiis u
cucrteMaTtuzailisi, abctparyBaHHs Ta adHaioris. CucreMaTuyHe pPO3B’sI3yBaHHS
reOMETPUYHUX 3a/ad Ha BCIX eTamax HaBYaJIbHOIO MPOIECY PO3BUBAE TBOPUI
3110HOCTI.

OcHoeénumu 3a80anHAMU KypCy 2e0Mempii €:

*  yBEJCHHS OCHOBHUX MOHSTH «BU3HAYCHHS», KTEOPEMAY, «IOKA3)», «O3HAKAY,
«BJIACTUBICTH)» Ta MOHATH FEOMETPUUHUX PIryp;

* O3HAlOMJICHHS 3 TEOMETPUYHUMH (QIirypamMu Ta IX pO3Mi3HABAHHSI Ha
KpPECIIEHHSX, X 300paKeHHSI;

* ONaHyBaHHS AQJTOPUTMIB PO3B’SA3YBaHHS TEOMETPUYHUX 33Jad  Ha
oO4HCIIeHHs, TOOYI0BY Ta TOBEACHHS;

*  PO3BUTOK MPOCTOPOBOTO, JOTIYHOTO Ta KPUTHYHOTO MUCJICHHS YUHIB;

* (QopmyBaHHsA 3arajJbHOHAaBUAJLHUX YMIiHb: poboTa 3 1HGOpPMAIIELD,
JOBIJKOBOIO JITEPATYPOIO, YAOCKOHAJIEHHS] 00U CIIIOBATILHIUX HABUUOK;

*  BUSBJICHHS Ta PO3BUTOK MAaTeMAaTHYHHUX 1 TBOPUYHUX 3/1I0HOCTEH YUHIB;

* KOMIIEHCYBAaHHS NPOTAJIMH Y MaTeMaTHYHOMY PO3BUTKY YUHIB, Y PO3BUTKY
yBaru Ta Imam’ sTi;

* (opmyBaHHS CTIMKOIO IHTEPECY YUHIB JI0 IPEAMETA;

* 3a0e3nedeHHs BCiX pIBHIB qudepeHItiaiii B mpoIreci HaBUaHHS;

* MIATOTOBKA JI0 TOJIAJBIIIOT0 BUBYEHHS T€OMETPIi B HACTYITHUX Kjlacax.

[Iporpama 3 reoMeTpii A7 3aKIaA1B 3arajJbHOI CEPEAHBOI OCBITH, IO MPALIOIOTH
3a HAyKOBO-TIEAAroriyHUM NpoeKTOM «IHTeneKT Ykpainuy», po3paxoBaHa Ha 87 TOIUH
HABYAJIBHOTO 4acy Ha pik (2,5 roAMHM HA TIWKIEHb) Ta CTBOpPEHA BIAMOBIAHO 10
Jlep>kaBHOTO cTaHIAPTy 0A30BOi 1 MOBHOT 3araJIbHOI CEPEAHBOI OCBITH.

[Iporpamoro mependaueHO BUBYEHHS BIACTUBOCTEH TeOMETpUYHUX (iryp Ha
IUIOLIMHI; (POPMYBaHHS MPOCTOPOBUX VYSIBIEHB;, PO3BUTOK JIOTIYHOTO MHUCJIEHHS Ta
M13HABAJILHOTO 1HTEPECY, HEOOX1THOTO /I BUBYCHHS CyMIKHUX TUCHMILTIH ((i3uKa,
reorpadist TOII0) Ta Kypcy CTEPEOMETPii B CTAPIIUX KJIacax.

['omoBHa niHIA Kypcy 2eomempii — TeoMeTpuuHi (Iirypu Ta iX BIACTUBOCTI.
OCHOBHUMH MOHATTAMU KYpCy €: TOUKa, MpsMa, TUIOLIMHA; HAIEXKATH, JIEKATH MIK.
[lepmux Tpu MOHSTTS — 1€ OCHOBHI reoMeTpu4Hi (Pirypu, a JBa OCTaHHIX —
OCHOBHI BiJHOIIEHHA. lle Heo3HauyBaHI MOHATTA — JJII HUX HE (POPMYIIOIOTHCS
BU3HAUEHHS, a IXHIM 3MICT PO3KPUBAETHCS Yepe3 OIUC, IOKa3, XapaKTepUCTUKY. [HIi
MOHATTS KypCYy BHW3HAYAIOTHCS, a 1X BJIACTHBOCTI BCTAHOBIIOIOTHCSA IILISIXOM
JI0OKA30BUX MIpKYyBaHb. YUYE€Hb Ma€ YCBIJOMHUTH, IO MiJI 4Yac JOBEJACHHS TEOPEM
MO’Ha KOPUCTYBAaTHUCS BU3HAYEHHSIMHU Ta PaHIIIE JOBEICHUMHU TEOPEMAMH.

®irypu, 110 BUBYAIOTHCS HA TUIONTUHI, — TOYKa, MPsMa, BIIPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJO, Kpyr. YueHb Mae (HOpMYJIOBATH
BU3HAYEHHS IJIAHIMETPUYHHUX (PIryp Ta iX €JIeMEHTIB, 300pakaTh iX Ha PHUCYHKY,
Kiacu(ikyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TIPABUIbHI MHOTOKYTHUKH.

Y 7 kmaci y4HI O3HAaHOMIIIOIOTBCA 3 OCHOBAMU T'€OMETPUYHOI HAYKH —
BU3HAYCHHSIMH, TEOPEMaMH, OCHOBHUMH METOJaMHU JTOBEJACHHS TEOPEM, OCHOBHUMH
3ajadyaMu Ha 1MOOyAoBY. [lormmOmrOlOTECS W CHUCTEMAaTH3YIOTBCS BIJIOMOCTI TPO
TCOMETPUYHI BEIWYMHU — JOBXKUHY ¥ TpaaycHy Mipy KyTa. BuBUYCHHS
reoMeTpuyHux Giryp Mae mnepeadayaTd BUKOPUCTAHHS HAOYHUX UIFOCTpallii,



MPUKIIAAIB 3 JOBKULIS, )KUTTEBOTO JIOCBIy Y4YHIB, BUKOHaHHS TOOYIOB 1 CHPUSTH
BUPOOJICHHIO BMiHb BHUAUIATH (GopMy ¥ po3Mipu SK OCHOBHI BJIACTUBOCTI
reoMeTpuyHuX Giryp. 3akpilUIeHHS TOHATH CYIPOBOIKYETHCS iX KiacudiKalliero
(KyTiB, TPUKYTHHUKIB, B3a€EMHOI'O PO3MIIIECHHS MPSAMHUX Ha TUIOLIWHI). BiacTUBOCTI
reOMETPUYHUX (Iryp CIOYaTKy OOTPYHTOBYIOTHCS JOCHIHO-IHIYKTHUBHO, MOTIM
3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYaIlisX, IO CIpHUsi€ BUPOOJCHHIO B YUHIB YMiHb
JI0Ka30BO MIPKYBaTH.

OnHi€l0 3 OCHOBHMX 3a/lay, 110 BHUBYAETHCS B Kypcl reoMerpii 8 kiacy, €
pO3B’sI3yBaHHS TPUKYTHUKIB. Y § Kiaci mij yac BUBYEHHA TeMHu «Po3B’sa3yBaHHS
NOPSIMOKYTHUX TPUKYTHHUKIB» BBOJASTHCA TOHATTS KOCHHYyCa, CHHYCa, TaHTE€HCa
rOCTPOro KyTa MpsIMOKYTHOT'O TPUKYTHHUKA, 10BOAUTHCS TeopeMa [lidaropa.

[TornmubmIor0ThCs ¥ CUCTEMATU3YIOTHCSI BIJIOMOCTI TIPO TEOMETPUYHI BEITUYUHU:
TOBXHHY, TPalyCHY MIpy KyTa, Tomry. Y 8 Ki1aci BBOAUTHCS OJHE 3 HAWCKIIATHIIITUX
MOHATh WIKUIBHOTO KypCy — MOHATTSA Ioili. Buseaenns dbopmyin st 0OUMCICHHS
IO IUIAHIMETPUYHUX GIryp (MpsSMOKYTHUKA, IMapajenorpaMa, TPUKyTHHUKa, poMoa,
Tpanenii) CIHUpPaEThCSd HA OCHOBHI BIACTUBOCTI IUIONI. BuBUEHHA (opmMyn muiong
(iryp na€e MOXKJIMBICTh PO3B’A3yBATH HU3KY MPUKJIAAHUX 3a/1a4.

Y 9 kiaci pO3MMPIOIOTHCA YSIBICHHS YYHIB MpPO aHAJNITUYHE 3aJaHHS
reOMETPUYHUX (Iryp, 30KpeMa MOJAETbCS PIBHAHHS NPSIMOi, KOJIa, BHBOJATHCS
(GbopMynu TOBKMHU BIJpi3Ka, KOOPAUHAT CEPEIMHM BIJIPI3Ka, POPMYETHCS MOHSTTS
OpO METOJ KOOpIMHAT, SKHUH 3aCTOCOBYEThCS JO JIOBEJACHHS TEOpEM Ta
pO3B’sI3yBaHHS 3a]1a4.

JIo BIIOMHX Y4YHSIM CKaJSIpHUX BEJIIMYMH JIOJIy4alOThCsl BEKTOPHI BEJIUYMHHU.
PosrasigatoTees piBHI, IPOTHIICKH1, KOTIHEAPH] BEKTOPH.

Crtpykrypa Kypcy reomerpii 7-ro kjiacy
Tewma 1. HalinpocrTiun reomeTpuyHi (Girypu ta ix BIaCTUBOCTI.
Tewma 2. B3aeMHe po3MilIeHHS IPSIMUX Ha MJIOLLMHI.
Tema 3. TpukyTHUKH.
Tewma 4. Kono ta kpyr. ['eomerpruuni noOya0BH.
Tema 5. Cuctemu niHIHHUX PIBHSAHB 3 JBOMA 3MIHHUMH.

CTpykTypa Kypcy reomerpii 8-ro kiacy
Tema 1. HOTUPUKYTHUKHU.
Tema 2. ITomiOHICTS TPUKYTHHUKIB.
Tema 3. MuorokyTHukHd. [17101111 MHOTOKYTHHUKIB.
Tewma 4. Po3B’s13yBaHHS NPSMOKYTHUX TPUKYTHHUKIB.

Crpykrypa Kypcy reomertpii 9-ro kiacy
Tema 1. Po3B’s13yBaHHS TPUKYTHHKIB.
Tewma 2. IIpaBunbHi MHOTOKYTHUKH. JloBXkuHA Koiia. [Inoma kpyra.
Tema 3. JlekapToBi KOOpPIMHATH HA MJIOLIUHI.
Tema 4. Bextopu Ha IIOMIKHI.
Tema 5. 'eomeTpuuHi NEPEeTBOPEHHS.



BinMiHHICTH aBTOPCHKOI HABYAJBHOI NPOrpaMM Bil iHIIMX YHMHHHUX
nporpaM 3 MareMmMaTuku 7-9-X KJaciB 3yMOBJ€Ha CHeHu(piKO HAyKOBO-
negaroriyHoro npoekTy «IHtemekt VYkpainuw». Cepen HaWBaOKIMBIIIMX 3MiH,
3p00JIEHUX aBTOpaMM, MOKHA Ha3BATH TaKi.

7 kJj1ac

1.  Jlns 3piiicHEHHST MDKNPEIMETHUX 3B SI3KIB YBEJICHO BHUBYCHHS MOHSTTS
«CTEeMIHb 13 IUIMM TOKa3HUKOM» Ta «CTaHJAPTHUM BUIJIAA 4YHUCIa», Kl
BUKOPHCTOBYIOTBCS Ha YpOKax (i3UKH, XiMii Ta 1HIINX.

2. Y 3B’A3Ky 3 TUM, 10 Tema «JIiHiliHI piBHSHHS» BHBUYajacs B 6 Kjiaci, y
Kypci 7 KJacy mij] 4ac MpOJIOBKEHHSI BUBUYCHHSI 3a3HAUYEHOT TEMHU Pa30M 3 JIIHIHHOO
(GyHKII€I0 BUBYAETHCA W (YHKINS, sIKa € OOCPHEHOI MPOMOPIIHHICTIO, YBEIACHO
PO3B’s3yBaHHS PIBHSAHB 3 MapaMeTpaMu Ta mo0ynoBa rpadikiB 3 MOAYIISIMHU.

3. Teomerpuunmii wmatepiasi 7 Kjacy JIOMOBHEHHWUW TE€OMETPUUYHUMH
no0y/1I0BaMH 13 3a3HAYCHUX TEM.

8 kiac

1. 3 MeTow Kpamoro 3acBOE€HHS AiM HaJ palliOHAIBHUMU ApoOaMH Mija yac
BUBYEHHS TeMU «ParionansH1 1poou» (anredpa § kiac) yBeJeHO HallMeHIIe CIiibHe
KpaTHE Ta HAMEHIINI CIUIbHUI IUTBHUK OJJHOYJICHIB.

2. llicna posrmsimy Temu «CKOpOYeHHST JOpOOIB» PO3TISAAIOTHCS TEMH
«MHOX€eHHA Ta AUIeHHs Apo0iB» 1 «JloJaBaHHs Ta BIAHIMAHHS APOOIBY.

3. V¥V temi «CremiHp 13 MIUM B’ €MHUM IOKa3HUKOMY» PO3TIISIAETHCS

. . ax+b .. . .
IpoOoBO-paIioHaIbHa PYHKINIA Y = 5> 1l BIIACTHBOCTI Ta rpadix.
CX +

4. Tlim dgac BuBueHHs Temu «KBampaTHI KOpEHI» PO3TIANAETHCS TOHITTS
KOPEHsI N-TO CTETEHS.

5. 3 reomerpii apyra Ttema «llomiOHICTH TpPUKYTHUKIBY» JONOBHEHA
NEPETBOPEHHSIM MOAI0HOCTI — FOMOTETIEIO.

9 kiac

1. 30uIbmIeHO KUIBKICTh TOJAWMH Ha BHUBUYCHHS MaTeMaTUKd (6 TOIWH Ha
TWXJICHB): asiredpa — 3,5 roAuHu, TeOMeTpist — 2,5 TOANHHU.

2. Y 3B’3Ky 31 30UIbIIEHHAM TOAWH 31HCHIOETHCS TOTIMOJICHE BUBYEHHS
MaTepiany 3 aareOpu Ta reoMeTpii.

3.  Ockinbku Kypc TreoMmeTpii 8 Kiacy 3aKiHUyeThCS BUBUEHHSIM TEMHU
«Po3B’s13yBaHHS NPSIMOKYTHUX TPUKYTHHUKIBY, BBAXKAEMO 3a JIOLIIBHE KypC reoOMeTpii
9 KJacy MOYMHATH 3 MPOJIOBKCHHS BUBYCHHS TeMU «P03B’13yBaHHS TPUKYTHHKIBY.

4, Temy  «l'eoMeTpWYHI  TEPETBOPCHHS»  JIOMOBHEHO  BHUBYCHHIM
nepeTBOpeHHs «[ OMOTeTis».

5. Ilporpamoro 3 anrebpu mnepemdadeHo roawHu (24 romuHu — anredpa,
18 ronuH — reomeTpis) Ha TMiACYMKOBE TMOBTOPEHHS Ta CHCTEMAaTH3AIlI0
HABYAJIBHOTO MaTeplajy Kypcy MareMaTuku 7-9-x KiaciB 3 METOI MIATOTOBKU IO
AITA.

[Iporpamoro mnependaueHO O3HAWOMJIEHHS YYHIB 13 TEHE3MCOM PO3BUTKY
MaTeMaTHKH SIK Tally3l HAyKOBOTO 3HAHHS, 30KpeMa O3HAWOMJICHHS 3 BHU3HAYHHMU
MaTEMaTUYHUMU BIOKPUTTAMHU Ta OilorpadisimMu ix aBTopiB. Lle cnpusie popmyBaHHIO
B YYHIB MOTHBALIi /10 MPOBEACHHS JOCIIHULIBKOI ISJIBHOCTI B MaTeMaTHUYHIN
rajxysi,  MIABUIICHHS  piBHA  C(OPMOBAHOCTI  MI3HABAIBHOIO  IHTEpPECY



710 MaTEMATHYHUX TPOILECIB 1 SIBUIL, JA€ MOXJIHMBICTh peaizyBaTH Il 3arajbHO-
IHTEJIEKTYaIbHOTO i 3arallbHOKYJIBTYPHOTO PO3BUTKY YUHIB.

Oco6nuBicTIO 3a3HaueHOi [Iporpamu € mocuiieHHsI MDKIIPEIMETHHUX 3B’ A3KI1B ITi]1
yac BUKOHAHHS PI13HUX BHUIB JISJILHOCTI HA YPOKaxX MaTEMaTUKH Ta CYIPOBOIKCHHS
ix 3acobamu HaouHocTi (IKT).

Crpykrypa Ilporpamu

[Iporpama monmana y ¢opMi TabmuIl, MO MICTUTh JBI YaCTUHHU: 3MICT
HABUYAJHLHOTO MaTepialy Ta BUMOTHU JI0 PIBHS 3araIbHOOCBITHBOI IMIITOTOBKU YYHIB.
VY 3MICTI HaBYaJIBHOTO MaTepialy BU3HAUEHO HABYAIbHI OJIMHUII, $SKI MAaOTh
3aCBOITH y4HI 3TIIHO 3 JCEpKaBHUMH BHMOTaMHU JIO PIBHS 3arajbHOOCBITHBOI
MM ATOTOBKHU.

Bumoru 10 3araJibHOOCBITHBOI IMiJITOTOBKM YYHIB OPIEHTYIOTh Ha PE3ylbTaTH
HaBYaHHS, 5Kl € 00’ €KTOM KOHTPOJIIO ¥ OLIHIOBaHHS.

3MICT HABYAJIBHOTO MaTepially 3 MaTeMaTHKH CTPYKTYpPOBAaHO 3a TeMaMH 3
BU3HAYEHHSIM KUJIBKOCTI TOJAWH Ha iX BHBYEHHA. Y mpoiieci ampoOarii [Iporpamu
aBTOPUM MOXKYThb 3MIHIOBATU TOCHIOBHICTh BHUBYEHHS TEM, JIOJlaBaTH HOBI TEMHU
totro. O6csr 3min — 10 %.



S kiac
MATEMATHUKA
(210 roa, 6 rox Ha THKIEHD,
I cemecTp — 96 200, 11 cemecTp — 114 200)
(*140 200 (4 200 na muscoens), I c. — 64 200, II c. — 76 200)

* JIna cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UBUEHHAM IHO3EMHUX MO8

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TisVIHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1 HATYPAJIBHI YUCJIA TA I[Ii 3 HUMHU. TEOMETPUYHI
®II'YPU U BEJIMUUHU. KPATHE BIJHOINEHHSA MI’K BEINYUNHAMMUA
(14 rom)

YdeHb/yueHus:

PO3ni3Hae HaTypaJIbHI YMCIa; YUCIIOBI Ta
OykBeHi BUpa3u; popMyiH; yKa3aHi B
3MICTi FeOMETpHUH1 (IrypHu;

HA3u8ac KIACH Ta PO3PSAIU HATYPAITBLHOTO
YHCIIa; OJUHUI BUMIPIOBAHHS JOBXHUHH,
1ol Ta 00’ eMU;

Ha8oOums MPUKIIAJA CUCTEM YHCIICHHS;
HATypaJbHUX YHCEN; YUCIOBUX Ta
OYKBEHUX BUPAa3iB; PIBHSIHb; BEJIMYNH;
NOsACHIOE, IO TaKe PI3HUIIEBE Ta KpaTHE
BiJTHOIIICHHS BEJIMYWH; MACIITa0; 110
03HAYa€ «PO3B’SI3aTH PIBHIHHSY;
NOACHIOE aITOPUTMU: YUTAHHS U 3a1UCy
HaTypaJbHUX YHCETI, X JT01aBaHHS,
BIHIMAHHS, MHOKEHHS, JIJICHHS,
MOPIBHSIHHS, OKPYTJICHHS; TOP1BHSIHHS
BEJIMYMH, 3HAXO/HKEHHS MaciTaly;

G opmynoe BIACTUBOCTI aprU(PMETUIHUX
JiY HaJ HATYPAJIbHUMH YUCIIAMU;

0y0ye BIIPI30K 3aJ1aHO1 JOBKUHU;
yKa3aHl B 3MICTI FT€OMETpHUYHI Pirypu 3a
JIOTIOMOT OO JIIHIMKH; KOOPJIUHATHUHN
MIPOMiHb Ta HATYPaJIbHI YKCIIa Ha
KOOPJIMHATHOMY IPOMEHI;

BUMIPIOE TA 0OUUCTIOE TOBKHAHY BIZIPi3Ka,;
B1JICTaHb 3a MacIITaboM;

BUKOHYE 3aBJIaHHS, IO MEePea0avar0Th:
BUKOHAHHS YOTUPHOX apUPMETUUHUX 11
HaJ HATYpaJIbHUMU YuciiaMu (Y TOMY
YUCJIl YCHO); M1IHECEHHS HATYPaJbHOTO
YHClia 10 CTETEHs 3 HaTypalbHUM

MHOX1Ha HATYpaJIbHUX YUCE.
CucteMu YUCIICHHS.

PumMchka Ta gecsTkoBa CUCTEMH 3aMHCy
HaTypaJbHUX YUCETI.

[TopiBHSHHS HATypaJILHUX YHCEIL.
Yucnosi Ta OykBeH1 BUpa3u.
ApudmetnyHi Aii 3 HATypaJTbHUMU
yuciaaMu (J101aBaHHS, BiAHIMaHHS,
MHOXXCHHS, TIJICHHS, ITIAHECCHHS JI0
CTEIEH).

PiBHsHHSA.

TexcToB1 3a1a4l.

I'eomeTpis.

[Tmommua, Touka, mpsimMa, IPOMiHb,
BiJipi30k. KoopauHaTHUI POMIHB.
KpatHe BigHOIIIEHHS MK BeTUIYMHAMH.
Pi3nutieBe 1 kpaTHe MOPIBHAHHS
BenuuuH. Illkana.

Macmra0: iMGHOBaHMI, YACIOBUH,
JHIMHUN




MMOKa3HUKOM; TTOPIBHSHHS HATYPAJTbHUX
qricell; 00YMCIIEHHS 3HaYeHb YNCIIOBHX i
OYKBEHHMX BUPa3iB; PO3B’A3yBaHHS
PIBHSIHB;

YMI€ 3HAXOAUTH JEKIUJIbKa CIIOCO01B
PO3B’sI3yBaHHS 3a/1a4l

Tema 2. (LTI YACJIA. KOOPJUHATHA IIPSIMA.
KOOPIUHAHTHMI KYT (13 ron)

Y4eHb/y4eHUIIs:

HABOOUMb TIPUKIIAIA TOJATHUX Ta
B1JI€MHMX YHCEJl, TPOTUIIC)KHUX YUCETI,
IIJIAX YUCET;

HA3U8a€e MOJTYJIb TIOJIAHOTO YUCIIA;
YHUCJI0, TPOTUJIC)KHE MTOJaHOMY;

ONnucye TMOHSTTSI: MOJTYJIb YUCJIA; ITijIe
YHUCJI0; KOOPJIUHATHUHN TIPOMIHb,
KOOpPJIMHATHA TMIPsiMa, KOOPJWHATHUHN KYT;
NOSICHIOE ANTOPUTMU: JTOJaBaHHS,
BIJHIMAHHS, MHOKEHHS Ta JIJICHHS LIIUX
qucen; mooynoBy dirypu 3a
KOOpIMHATaMU,;

3HAXOKCHHS KOOPJAUHAT TOYKH Ha
KOOPJIMHATHINA MPsMIN Ta
KOOPJIMHATHOMY KYTi; HOOY/I0BH TOUYKHU
3a 11 KOOpAMHATaMU;

BUKOHYE 3aBJIaHHS, IO TEepea0adarOTh:
3HAXOJIKEHHSI MOTYJISl YUCJIa;
MOPIBHSHHS IIJTUX YHCET,

JI0JlaBaHHs, BIIHIMAHHS, MHOKEHHS Ta
JIUIEHHS [UJINX YHUCENT

JlogaTHi Ta BiJI’€MHI YUCIIA.

Yucno 0. KoopauHnarHa nipsma.
[TpoTunexHi yucia.

[im yucna.

Monyns uncna. [lopiBHSIHHS IITUX
YyHCen.

JlogaBaHHs, BiIHIMAHHS, MHOXKCHHS Ta
IIIEHHS IJINX YHUCEI.

Koopaunatuwmii npominek. Koopaunataa
npsama. KoopanHatHuii KyT

Tema 3. MIOAIVIBHICTDb YNCEJI. MHOTOKYTHHUKM (21 rox)

YdeHb/yueHus:

Ha6ooums MPUKIAAH MPOCTUX 1
CKJIQJICHUX YMCEN; TApHHUX 1 HeMapHUX
YHCeN; YuCe, o AiIaThed Ha 2; 3; 4; 5;
9; 10; 25;

G opmynioe BUSHAUCHHS TIOHSTh: TJIbHUK;
KpaTHE; IPOCTE YKCIIO; CKJIAICHE YHCIIO;
CIIUTBHUM NUIBHUK; CH1JIbHE KPATHE;
O3HaKH 1ojinbHOocTi Ha 2; 3; 4; 5; 9; 10;
25; KyT; OiceKTpuca KyTa;

O3naku noauibHOCTI Ha 2; 3; 4; 5; 9; 10;
25. JIinpHUKY Ta KPaTHI HATYypaJIbHOTO
yucna. [IpocTi Ta ckiaieHi yucna.
Po3zknaganns yucen Ha IpoOCTi
MHO>KHUKH.

HaiOunpmmii cniyibHUN TUIBHUK.
Haiimenie criijibHe KpaTHE.

KyT 1 fioro BenuunHa, BUAH KYTiB.
BuwmiproBanns kyTiB. bicekTpuca kyTta




NOSCHIOE ATOPUTMH 3HAXOKEHHS
HAWUOLIBIIOTO CIIIBHOTO JIJIbHUKA U
HAalMEHIIOr0 CHUIBHOTO KPATHOTO
KIJIBKOX YHCEI;

00IpPYHMOBYE MPOCTI TBEPPKCHHS 3
BUKOPHCTAHHSM BHU3HAY€Hb MTPOCTOTO 1
CKJIaJICHOTO YMCEJI Ta O3HAK MOLIBHOCTI;
0y0ye KyT 3aJlaHO1 TPaJyCHOI MipH 3a
JIOTIOMOTOX0 KOCHHIIS, TPAHCTIOPTHPA;
Kaacugikye Kyt (rocTpi, mpsMi, TyTIi,
PO3TOPHYTI);

BUKOHYE 3aBJIaHHS, IO MEepe0avarOTh:
BUKOPUCTAHHS O3HAK MOJIUTEHOCTI YHCET
Ha 2; 3;4;5;9;10; 25;

PO3KIIaaHHs HATypaJbHOTO YKCIIa Ha
MPOCTI MHOXXHUKH; 3HAXO[KECHHS
CIIUJIBHOTO JIJIbHUKA Ta CIUIHLHOTO
KpPaTHOTO ABOX (TPbOX) YHCET;
3HAXO/KEHH HAMOUIBIIIOrO CHIJIBHOTO
IUJIbHUKA U HAWMEHIIIOTO CITIJILHOI'O
KpPaTHOTO JABOX (TPhOX) UHCEIL;
BUMIPIOBAHHSA Ta MOPIBHSHHS KYTIB;
noOyI0BYy KyTa 3a/1aHOi IpalyCHOI MIpH;
noOynoBy OICEKTPUCH KyTa 3a

JOTMIOMOTI'OK0 TPAHCIIOPTHPA Ta LIUPKYJIIS

Tema 4. 3SBUYAWHI IPOBH.

OBb’€MHI ®IT'YPH (82 ron)

YdeHb/yueHus:

po3nizHae TpoOOBE YNCIIO; 3BUYANHUN
npi0; MiIIaHE YKCII0; MHOTOKYTHUKH 32
1X BUJIaMH; TPUKYTHUKH 34 iX BUIAMU;
HABOOUMb TMIPUKIIAIN 3BUYAMHUX JIPOOiB;
MPaBUJILHUX 1 HEMPABUIIBHUX APOOiB;
MIILIAHUX YUCEIT; TEOMETPUYHUX Piryp,
yYKa3aHUX y 3MICTI;

piBHHX (Iryp; OAMHHUIIL BUMIPIOBAHHS
o, 00’ emy;

yumae Ta 3anucye 3BUYAHI 1poou;
MiIIIaH1 Yhcia;

NOSACHIOE aNTOPUTMU: TIOPIBHSHHSA,
JIOJIaBaHHs, BIIHIMAHHS, MHOKCHHS U
JJIEHHS 3BUYaHUX JIPOOiB;
3HAXOJ[KEHHsI P00y Bij YKCIIa Ta YKcia
3a oro Apooowm;

3Buuaiini 1pobu. IlpaBuibHI Ta
HeTpaBwIbHI ApoOu. [opiBHIHHS
3BUYAMHUX JPOOIB 3 OJHAKOBUMU
3HAMEHHHKAMHU.

JlogaBaHHS Ta BiIHIMAaHHS 3BHYANHUX
po0iB 3 OJHAKOBUMHU 3HAMEHHUKAMH.
3BUYaiiH1 1poOu 1 JUIEHHS HATypalbHUX
YyHCell.

Mimani uyncia. JlogaBanHs Ta
BITHIMAHHS MIIIIAHUX YUCE.

OcHOBHa BJIaCTUBICTB APOOY.
CkopoueHHS Apo0y.

3BejieHHs 1poOiB 10 HOBOTO
3HaMeHHHKa. HaliMeHImmi criibsHuN
3HAMEHHUK JPOOIB.

3BeieHHsI 1pOOiB 10 CIIJIBLHOTO




@ opmyntoe OCHOBHY BIIACTUBICTH IPOOY;
6y0ye BKa3aHi B 3MICTI TE€OMETPHUYHI
irypwu;

3anucye i nosicnioe PopMyIu nepumerpa
Ta IUIOLI MPSMOKYTHHKA, KBaIpaTa,
TJIOIL TOBEPXHI i 00’ €My MPSIMOKYTHOTO
napajesernimnea Ta Kkyoa;

BUKOHYE 3aBJIaHHS, 10 MTepeadavaloTh
CKOpOYEHHS Apo0y Ta 3BeJeHHS APOOiB
710 CHiJIbHOTO 3HAMECHHMKA, IIOPIBHSHHS
npo0iB; J0/1aBaHHS, BIAHIMAHHS,
MHOKEHHS ¥ JTUICHHS 3BUYaHUX JPOOIB;
3HAXO/KEHHsI Ipo0y BiJ] YKCIa Ta YUCIIa
3a HOro IpOOOM; IEPETBOPEHHS
MIIIIAHOTO YKCJIa HA HEMPABUILHUM JIp10
Ta HEMPABUJILHOTO Jpo0Oy Ha MillIaHe abo
HaTypajbHEe YUCII0; MOOYA0BY
TPUKYTHUKIB 32 JBOMa CTOPOHAMH Ta
KYTOM MiXX HUMH, 32 CTOPOHOIO Ta JBOMA
MPWIETINMHU KyTaMH, 3a TPhOMa
CTOpOHAMU; OOYUCIICHHS TIEPUMETPa
MHOTOKYTHHKA, IUIOIII MPSIMOKYTHHUKA,
KBaJIpata; IJIOII MMOBEPXHI i 00’ eMy
NPSIMOKYTHOTO Tapaseserninena ta Kyoa

3HAMEHHHKA.
JlogaBaHHs, BIIHIMAHHS, MHOKCHHS,
TIJIEHHS Ta MITHECEHHS 10 CTEIEHS
3BUYAWHUX JPOOIB.

3Haxo/KeHHS ApoO0y Bl YUCiIa Ta YUcia
3a floro ApoGom.

MuorokyTtHuk. PiBHI dirypu.
TpukyrtHuk. [loOynoBa TpUKyTHHUKIB.
[Tipamiga. [IpsitMOKyTHHK Ta KBaaparT:
IIepUMETP Ta ILIOIIA.

[IpssMmokyTHUH napaienemnimnes Ta KyoO.
[1o11a MOBEpXHI NMPSIMOKYTHOTO
napaJenernimnesa.

06’em. Ogunui 06’emy. O6’em
MPSMOKYTHOTO Mapa’jenemnineaa, Kyoa

Tema 5. IECATKOBI IPOBH. BIICOTKH. KOJIO. KPVYT.
TIJIA OBEPTAHHS. JIATPAMM (72 ron)

YdeHb/yueHus:

po3nizHae NPoOOBE YUCIO; AECITKOBHMA
Jpi0;

Hagooums MPUKIAAN JECATKOBUX JPOOiB;
HECKIHYCHHHX MEePIOIUYHUX IECATKOBUX
Ipo0iB; TeOMETPUYHUX PITYp, YKA3aHUX
y 3MICTI;

HA3Uu8a€ PO3PSIN IECATKOBUX 3HAKIB Y
3aIMCl YKCia; HaOImKeHe 3HAUCHHS TT;
onucye MOHATTS: AECATKOBUH 1pi0,
BIJICOTOK; ce€pelHE apu(METUIHE; KOJIO;
KpyT; KPYTOBUHM CEKTOP; Alarpama
KpyToBa Jllarpama; [MIIHIpP, KOHYC, KyJIs;
NOSCHIOE AJITOPUTMHU: TIOPIBHSIHHS,
JIOJIaBaHHs, BITHIMAHHS, MHOKCHHS U
TJICHHS IECSITKOBUX JPOOIB;
NEPETBOPEHHSI 3BUYAHUX IPOOIB Ha

JlecsiTkoBumii pi6. 3anmuc Ta YUTAHHS
JECSITKOBUX APOOIB.

[TopiBHSHHS ECATKOBUX IPOOIB.
OxpyTieHHs JeCATKOBUX APOOiB.
[leperBOpeHHs 3BU4aiftHUX APOOIB Ha
necatkoBi. HeckiHueHH1 nepioinyHi
JECATKOBI ipoOu. ApudMeTuuHi ii 3
JECATKOBUMHM IPOOAMHU.

Cepenne apudmeTrune, Horo
BUKOPHCTAHHS JIJIS pO3B’sI3yBaHHS 3a/1a4
MPAKTUYHOTO 3MICTY.

CepenHe 3HaYEHHS BEJIUYMH.

BincoTku. 3HaxoKEHHS BIJICOTKA Bl
IIOJIAHOT'O YHUCJIA.

3HaxXOMHKEHHS YHMCIa 32 HOTO BiJCOTKOM.
Koumo. Jlo:xxuna xona. Kpyr.




JIECATKOBI;

3anucye Ta nosichioe PopMyIu JOBKUHU
KOJia Ta IuIomll kpyra; popmMynu 614HOT Ta
MTOBHOI MOBEPXHI IJIIHAPA, KOHYCA;
(dhopMyIly TOBHOI IMMOBEPXHI KYJIi;

6y0ye Ta 3HaxoO0ums Ha PUCYHKaX:

KOJIO Ta KpYyT; KPYTOBl Jiarpamus;
MUTHAP, KOHYC, KYJTIO;

BUKOHYE 3aBJIaHHS, 1O MEePe0avarOTh:
MTOPIBHSHHS JECATKOBUX APOOIB;
JOJaBaHHs, BIIHIMAHHS, MHOXKEHHS U
JUJICHHS JIECITKOBHUX JIPOOIB;
3HAXOJKEHHS BIJCOTKA B1J YHCJIA Ta
YKCIIa 3a MOro BIJICOTKOM; 3HAXOIKEHHS
JTOBKMHM KOJIa Ta TUTOMII KpyTa, TUTOMT
MOBHOT Ta 01YHOT NOBEPXOHb 3a3HAUECHUX
TUT 00EpTaHHS; aHaITI3 Ta TOOYI0BY
KpPYTrOBHUX JAlarpam

IInoma xpyra. Kpyrosuii cexrop.
Tina obepTaHHs: MUIIHIP, KOHYC, KYJIS.
Hiarpamu. Kpyrosi giarpamu

Po3B’s13y€ cro:keTHI 3a1a4i 3 peaJlbHUMHU TaHUMHU 10/10: BUKOPUCTAHHS
IPUPOTHUX PECYPCIB PITHOTO Kparo; OE3MeKH pyXy; 3HAXOKEHHS IEPUMETPIB Ta
IJIOII 3€MEJIbHUX JIJISTHOK, IMiIJIOTH KJIACHOT KIMHATH, 00’ €My 00’ €KTIB, 1110 MatOTh
dhopMy IpSIMOKYTHOTO Mapaliesiernineaa; po3paxyHKy CiMEeHHOTO OOKETY,
MOKJIMBOCTI 3/IIMICHEHHSI MacCIITaOHUX MOKYTOK; PO3PaxyHKIB, OB’ I3aHUX 13

KaJICHIapEM 1 T'OAWMHHHWKOM TOIIIO




6 kaac
MATEMATHUKA
(210 roa, 6 rox Ha THKIEHD,
I cemecTp — 96 200, 11 cemecTp — 114 200)
(*140 200 (4 200 na muscoens), I c. — 64 200, II c. — 76 200)

* /Ina cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UGUECHHAM IHO3EMHUX MOG

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislVIHOCTI YYHIB

3MicT HABYAJIBHOIO MaTepiaxy

Tema 1. HIOBTOPEHHSA TA CUCTEMATHU3ALIA HABYAJIBHOI'O
MATEPIAJLY 3A KYPC IT’'AATOI'O KJIACY (19 ron)

Tema 2. BIIHOILIEHHS TA IPONOPIIII. B3BAEMHE PO3MIILIEHHA
TEOMETPUYHHUX ®PIT'YP HA IIJIOLIUHI (45 ron)

Y4eHb/y4eHUIIs:

HABOOUMb TIPUKIIAIA IPOITOPIIIHHUX
BEJINYHH;

Onucye TIOHATTSI: BITHOIIIEHHS,
MPOTIOPIIis; BIICOTKH; TIpsiMa Ta
oOepHEeHa MPOoIOopIliiHA 3aIEKHICTD;
MacmTad; CyMIXKHI Ta BEPTUKAJIbHI KYTH;
NEPICHAUKYJISIP, JOTUYHA,

@opmynioe BUSHAUCHHS BITHOIIICHHS,;
MIPOTIOPIIii; OCHOBHY BJIACTUBICTH
BIIHOIIICHHS, TIPOIIOPIIIi;

NOSICHIOE AITOPUTM PO3B’ A3yBaHHS
MIPOTIOPIIIT;

BUKOHYE 3aBJIaHHS, IO TTepea0adarOTh:
3HAXOKEHHS BIIHOIIEHHS YUCE 1
BEJIMYMH; 3HAXOIKCHHS HEBIJOMOTO
YJIeHa MPONOPLIi; MOALT Yuciaa
(BeMYMHHU) y 3aaHOMY BIJIHOIIEHH];
MoOYI0BY MEePIIEHIUKYIISIPA 10 TPSIMOT;
noOy0BY JOTUYHOI 0 KOJIa;
Pp036’s13y€ OCHOBHI 3a7a4l Ha BiJICOTKH;
3a/1a41 Ha MPOIOPITIHI BETUYMHU Ta
MPOTIOPILIMHUHN TTOALT,

CaMOCTIMHO cKIaoae 3a1ayl BAUBUCHUX
BH]IIB;

8U3HAYAE B3AEMHE PO3MIILICHHS JTBOX
IPSMUX, TIPSMOI Ta KOJia Ha TIOIIMHI

Bignomensasa. OcHOBHA BIAaCTUBICTH
BITHOILIIEHHS.

[Tponopiiisi. OcHOBHA BIACTUBICTh
nponopiiii. Po3B’s13yBaHHs piBHSIHB Ha
OCHOBI BJIACTMBOCTI MpONopIIii. 3aaayl
ekoHOMIYHOrO 3MicTy. [Ipsma Ta
oOepHEeHa IPOIIOPITIHHA 3aJICKHICTh.
Macmira6.

BincoTku. BincoTkoBe BiIHOIIIEHHS JBOX
gucen. BicOTKOBI po3paxyHKH.

[Toxin yucna (BeMMYMHU) Y 3aTaHOMY
BIIHOIIICHHI. 3aJ1a4l Ha MPONOPIiHHNN
MO1II.

B3aemue po3mimieHHs ABOX MPSAMUX HA
miomuHi. CyMIXKHI Ta BEpTUKAJIbHI
KYTH.

Biacranb Bijg TOUKH 0 MPSMOI.
[lepnieHuKyIISIp.

B3aemue po3mimeHHs TpsMoi Ta KoJia.
Jlotnuna




Tema 3. PALIIOHAJBHI YU CJA TA JIi 3 HUMU. IEPETBOPEHHS
HA TIJIOLLMHI (88 ron)

Y4eHb/y4eHUIIs:

HABOOUMb TIPUKIIAIA TOJATHUX Ta
B1JI€MHHX YHCeJl, TPOTUIIC)KHUX YUCETI,
[IJTUX Ta PAIliOHATBHUX YHCEIT;

¢iryp, Kl MatOTh LIGHTP CUMETPIi, BICh
CUMETPII;

HA3u6ae MOJIYJb MOJJAHOTO YHCIIa; YUCIIO,
MPOTHUJICKHE TI0JIAHOMY; TIOJ110H1
J0JaHKU; Koe(ilieHT OyKBEHHOTO
BUpa3y;

onucye TIOHATTS: MOJYJIb YUCIIa;
pallioHaJIbHE YUCIIO; IILJIe YUCJIO;
napaJjieJibH1 IpsMI; NEepHIeHIUKYISIPHI
MpsIMI; KOOPAMHATHA IJIOIIKHA; Tpadik;
CUMETDIS;

NOSICHIOE ATOPUTMH: TOJaBaHHS,
BIIHIMAHHS, MHOKEHHS Ta IIJICHHS
palliOHAJIBHUX YHCEIT; 3BEJICHHS
oAI0HUX JT0JIaHK1B; MOO0YM0BH Tpadika;
3HAXOJKEHHSI KOOPIMHAT TOUKHU Ha
KOOPJAMHATHIN IUIOIIMHI Ta MO0y 10BH
TOYKH 32 11 KOOPJAUHATAMU;

6y0ye Ta 3Haxo0ums» Ha pUCYHKaX
MEePHEHANKYIISIPHI Ta apaJIeNbHI MPSAMI;
(irypu, CAMETpHUYHI MOJAHUM BITHOCHO
TOYKH 1 BITHOCHO MPSIMOT;

BUKOHYE 3aBIIaHHS, IO MEPEa0adaAr0Th:
3HAXOJIKEHHSI MOJTYJIsl YUCJIa,;
MOPIBHSIHHS palllOHATLHUX YUCET;
JI0JIaBaHHs, BITHIMAHHS, MHOKECHHS Ta
TICHHS pallioHaTbHUX YHCET;
00YMCIICHHS 3HAYCHHS YHCIOBOTO
BHpAa3y, 1110 MICTUTb JJOJATHI U B €MHI
YHCIIa; PO3KPUTTS TY>KOK, 3BEACHHS
MOAIOHUX IOJAHKIB, 3HAXOKECHHS
KOOPAMHAT TOYKH HAa KOOPAUHATHIM
IJIOLKMHI Ta TOOYAOBY TOYKH 3 ii
KOOpJIMHATaMU; MO0YI0BY
MEePIEHANKYJISIPHUX 1 MapaieIbHuX
MPSIMUX 32 JOTOMOTOIO JIIHIWKH Ta
KOCHHIIS; MOOYA0BY rpadika 3aJIeKHOCTI
MDK BEJIMUMHAMU 32 TOYKAMU; TTOO0Y/I0BY

JlogaTHi Ta BiJI’€MHI YUCIA.

Yucno 0. KoopauHarHa nipsma.
[IpotunexHi yucna.

i yncna. PamionanbHi ymca.
Monynb uncna. [TopiBHAHHS
parioHaTbHUX YUCEN.

JlogaBaHHs, BIIHIMAHHS, MHOXKCHHS Ta
JUJICHHS palliOHAJIBHUX YHCE]L.
BiactuBocTi aiii Hat parioHaJIbHUMHA
YUCIIAMH.

[Toni6u1 nonanku. KoediiieHT.
Po3kpurrs 1yxoK.

B3aemHe po3miliieHHs IBOX KT Ha
IUIOILMHI.

[lepnenanKyIsipHI Ta MapanesibHi MPsMi.
Koopnunarna mnomuna. ['padiku.
CumeTtpist BIZTHOCHO TOYKH.

CumeTpis BITHOCHO TPsIMO1




¢birypu, CHMETpUYHOI BITHOCHO TOYKH;
no0y10By (irypu, CAMETPUYHOT
BIJIHOCHO TIPSIMOI

Tema 4. JIIHIMHI PIBHSIHHS 3 OJHIEIO 3MIHHOIO.
OB’€M TIJ1 OBEPTAHHA (38 rox)

Ppo3ni3Hae THIMHE PIBHAHHS 3 OJHIEIO
3MIHHOIO CepeJl MOJJaHUX PIBHSHB;
HABOOUMb TIPUKIIAAN JIIHIMHUX PIBHIHb 3
OJIHI€I0 3MIHHOIO;

onucye MepeTBOPEHHS Ha TUIONTUHI:
napayielibHe TIepeHECEHHS, TTOBOPOT;
Xapaxkmepusye eTany po3B’ a3yBaHHS
3aj/1a4 3a JOTIOMOT OO PIBHSIHHS;
Pp036’a3y€ NHIYHI PIBHSIHHS 3 OJTHIEI0
3MIHHOIO; TEKCTOBI 3a/1a41 3a JOIIOMOI'0IO0
JHIAHUX PIBHSHb;

HA8oOumMs MPUKIIAIN TUT 00EpTaHHS,
YKa3aHUX Y 3MiCTI;

6y0ye Ta 3Haxo0ums Ha PUCYHKaxX
¢irypu, y gK1 nepexoAsaTh nojaaHi Girypu
B PE3YNBTATI MOBOPOTY, MapajIeILHOTO
MIePEHECEHHS;

BUKOHYE 3aBJIaHHS, 1O MEepe0avaroTh:
PO3B’s3yBaHHS JIHIHHUX PIBHIHB 3
OJIHI€I0 3MIHHOIO; PO3B’3yBaHHS 3a/1a4
3a TOTIOMOTO0 PIBHSIHB;

oOuucieHHs 00’ eMy HUIIIHIPA, KOHyCa Ta
KyJ1 3a popmynaMu

PiBusiHHS. PO3B’s13yBaHHs PIBHSHB.
PiBHOCHIIBHI PIBHSIHHSI.

OCHOBHI BJIaCTUBOCTI1 PIBHSHb.

JIiH1iiH1 pIBHSHHA 3 OAHIEIO 3MIHOIO.
Po3B’s13yBaHHs 3a/1a4 3a IOIIOMOT'OIO
PIBHSIHb.

[ToBopor. [lapanensHe nepeHeceHH.
Tina oGepranHs: MUITIHIP, KOHYC, KYJIS.
O06’em T 0OepTaHHS

IHOBTOPEHHS TA CUCTEMATHU3AIIA HABYAJIBHOI'O MATEPIAJTY
3A KYPC HIOCTOT'O KJIACY (12 ron)

PesepBHi rogunu — 8

Po3B’si3ye cro:keTHI 3a1a4i HA: PO3paxXyHOK B1JICOTKOBOT'O BITHOIICHHS PI3HUX
BENIMYUH (HAIPUKJIAI, Mpale3aaTHOTO HACEIEHHS PETI0HY, KaJopiid TOMIO);
NPUAHATTA pilieHb y cepi GiHAHCOBUX Omepalliif, po3paxyHOK BIACHUX Ta
pPOIMHHUX (DIHAHCIB, KOMYHAJIbHUX IJIATEXKIB; YMIHHS PO3MOPSIKATUCH BIACHUMU
KOIITaMH, y TPOCTUX CUTYAIIIsIX OI[IHIOBATH OYIKyBaH1 Ta peajbHi BUTPATH TOIIO




AJITEBPA

7 kjac

(122 roa, 3,5 rox Ha THK/JIEHb,
I cemecTp — 56 200, 11 cemecTp — 66 200)
(*70 200 (2 200 na musncoens), I c. — 32 200, Il c. — 38 200)

* JIna cneyianizoeanux wiKin 3 NO2IUOIeHUM 6UGUECHHAM IHO3EMHUX MOG

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislIbHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. IIIJII BUPA3U. TOTOXXHI IEPETBOPEHHS BUPA3Y (12 ron)

YdeHb/y4eHns:

HABOJMTH NMPUKJIAIM YHCIOBUX BUPa3iB;
BUpPAa3iB 31 3MIHHUMU; IUIAX
palioHaIbHUX BHPA3iB; TOTOXKHUX BUPA3iB;
MOSICHIOE:

SK 3HAWTH YUCJIOBE 3HAUYEHHS BUPA3Y
31 3MIHHUMHU TPH 33/1aHUX 3HAUEHHSIX
3MIHHHX;

® [0 TaKe TOTOXXHI BHPAa3U, TOTOKHE
NEPETBOPEHHS BUPA3Y;

(hopmy.110€ BU3HAYEHHS YUCIOBOTO
BUpa3y, BUpa3y 31 3MIHHUMH, I[1JIOTO
BHUpa3y, TOTOKHOCTI,

PO3B’sI3y€ BIPABH, 10 NepeadayanTb
OOYMCIICHHS 3Ha4Y€Hb BUPA3iB 31
3MIHHUMU; OOYMCIICHHSI 3HAYeHHS BHPA3iB
paIioHaJILHUM CIIOCOOO0M;

3HAXOJDKEHHS, MPH SIKUX 3HAYCHHSIX
3MIHHOI BHPa3 Ma€ 3MICT; IOBEACHHS
TOTOXHOCTI

YucnoBuii Bupa3. Bupas 31 3miHHO}IO.
i1 parioHanabHI BUpas3y.

TotoxHicTh. TOTOXHI MEPETBOPEHHS
BUpasy. JloBeIEHHS TOTOXKHOCTEN

Tema 2. IIJII BUPA3U. OJHOYJIEH. MHOT'OYJIEH (23 rox)

Yyenb/yuyeHuus:

HABOJAUTH MPUKJIAIAN OJHOUJICHIB;
MHOT'0YJICHIB;

MOSICHIOE, 1110 TaKe CTEMIHD 13 [IUIUM
IMOKA3HUKOM, IIUIUM JIOJaTHUM
MOKA3HUKOM, HYJIHOBUM IOKA3HUKOM,
LUIAM B1J €MHHUM ITIOKa3HHKOM;
OJTHOYJICH; MHOT'OYJICH; CTaHIapTHUM
BHTJISI]] YKMCIIA; OJHOWICH CTaHJIapTHOTO
BUJTY, KOC(DIITIEHT;

dpopmyaroe:

O3HAYEHHS CTEMEHS 13 UINM
IIOKA3HUKOM, OJTHOYJICHA, MHOTOYJICHA,
MOA1I0HHUX YJIEHIB MHOIOYJIEHA, CTEIICHS

Cremigp 13 UMM OKA3HUKOM.
BnactuBocTi cTEneHs 3 LUINM
MMOKa3HUKOM. TOTOXHE TIEPETBOPCHHS
BHUpa3y 31 CTEIIEHEM.

CrangapTHUIA BUTJIS YUCIIA.
Onmuounen. CTaHTApTHUA BUTIISIT
oxHouieHa. IliqHeceHHs OMHOWIEHIB 10

creneHs. MHOKEHHS OI[HOLIJ'IeHiB.

Muorouned. [Tomi0H1 ywieHu
MHOT'OWIEHA Ta TX 3BEICHHS.




MHOT'OYJIEHA;

e BJIACTHUBOCTI CTEIECHS 3 IIJIUM
ITOKAa3HUKOM;

® TpaBWIa MHOKEHHS OJHOYJICHA 1
MHOTOYJIEHA, MHOYKEHHS IBOX
MHOT'0YJICHIB;

PO3B’sI3y€ BNPaBH, 10 NMePeIdavanThb
3aMmC Yrcia B CTaHIapTHOMY BUTJISII,
3BEJICHHS OJTHOYJICHA JIO CTaHIapTHOTO
BUTJISITY; MHOYKCHHSI OJTHOYJICHIB;
MHECEHHS OJHOYJICHA OO0 CTEIEHS,
JIOJaBaHHS Ta BiAHIMAHHS MHOTOYJICHIB,;
MHOKEHHSI OJTHOWJIEHAa Ha MHOTOYJICH;
MHO>KEHHSI MHOTOYJICHIB

Creninb MHOTOUICHA. JloTaBaHHs,
BIJHIMAHHS 1 MHOKCHHSI MHOTOWIEHIB;
MHOKEHHSI OJHOWIEHA Ha MHOTOWIEH;
MHOKEHHSI MHOTOYJIEHIB

Tema 3. INIJII BUPA3MU.
®OPMYJIU CKOPOYEHOI'O MHOKEHHA (40 rox)

Yyenb/yuyeHuus:

NOSICHIOE (DOPMYIIH CKOPOUYEHOTO
MHOEHHS (pI13HUII KBaJIpaTiB, KBajpara
JIBOWICHA, PI3HMII Ta CYyMH KyOiB, KyOa
JIBOYJICHA),

PO3B’fI3y€ BIPABH, 10 NePeadaA4YaTh
PO3KJIaIaHHS] MHOTOWICHA Ha MHOKHUKHU
crocoO0OM BHUHECEHHS CHUIBHOTO
MHOXHHUKA 3a JYKKH, CIIOCOOOM
rpymnyBaHHs, 3a (opMyJaMH CKOPOYEHOTO
MHO>KEHHSI Ta 13 3aCTOCYBaHHSIM
JEKUTBKOX CIOCO01B; BUKOPUCTAHHS
3a3HaueHUX TEPETBOPEHB y MpoIleci
PO3B’s13yBaHHSI PIBHSHb, TOBEACHHS
TBEPKEHb

JloOyTOK pi3HMIII ABOX BUPA3iB Ta iX
cymu. KBagpar cymu Ta kBajgpaT pi3HUIT
JIBOX BUPA3iB.

dopmynu KBajpaTa ABOWICHA, PI3HUII
KBaJIpaTiB, CYMH i pi3HHUIII KyOiB.

Po3kitajanHs MHOTOWICHIB Ha
MHOKHHMKHU CIIOCOOOM BHHECEHHS
CIUTHPHOTO MHOKHHKA 32 JTy>KKH,
CIOCOOOM TpyITyBaHHS, 3a JIOMTIOMOTOO
hopMyJI CKOPOUEHOTO MHOKECHHS

Tema 4. ®YHKIIII (14 ron)

Y4eHb/y4eHus:

HABOAMTH NPUKJIAIN (DYHKITIOHATEHUX
3aJIeKHOCTEH; JIHIMHUX (PYHKLINA; MpsMoi
Ta 00E€pPHEHOT MPOMOPLIHHOCTI;

NOSICHIOE, 110 TaKe apryMeHT; (YHKIIiS;
o0JacTh BU3HAYEHHS (PYHKIIIT; 00JacTh
3HaueHb QYHKINT; Tpadik GyHKITIT;
(opmyJI0€ BU3HAYCHHS TTOHATH: (DYHKIIIS;
rpadik GyHKUIT; diHIAHA QYHKIISA; TpsiMa
IPOIOPLIIHICTh; 0OepHEHA
IPOIOPLIHHICTD;

Ha3MBA€ Ta WIIOCTPYE Ha NPUKJIAAX

DyHKITIOHAJIbHA 3QJICKHICTh MIXK
BEJIMYMHAMH SIK MaT€MaTH4YHa MOJIEIb
peasibHUX MPOIIECIB.

Oyukiris. O6acTh BUBHAYCHHS Ta
o0nacte 3HaueHb QyHkuii. CrocoOu

3ananHsa QyHkuii. 'padik pyHKIi.
Jliniiina ¢ynkuis, 1i rpadik Ta
BJIACTUBOCTI.




criocoOu 3agaHHs (PYHKITIT;

ONMUCY€E AITOPUTM MOOYAOBH Tpadika
dbyHKIIi1, 30KkpeMa JiHiiMHOT Ta Ti
OKPEMOI'0 BUAY — IPSIMOIL
MPOTMOPIIAHOCTI; 0OEPHEHOI
IPOMOPLIHHOCTI;

PO3B’fI3y€ BIPABH, 10 NepeadavanThb
3HAXO/KEHHS 00J1aCTi BUBHAYCHHS
GbyHKIT; 3HAXOMKEHHS 3HAYeHHS (DyHKIII
3a TIOJIaHUM 3HAYCHHSIM apTyMEHTY;
noOy1oBy rpadika JiHIHHOT QYHKIIT Ta
rpadika o0epHEeHOI MPOMOPIIHHOCTI,
3HaXOJKEHHS 3a rpadikoM (yHKIIII;
3Ha4YeHHS (DYHKINT 3a MOJaHUM
3HAUEHHSM apTryMEHTY 1 HaBIAKH;
BU3HAUYEHHS OKPEMHUX XapaKTEPUCTHUK
dbyHKii 3a 11 rpadikom (1omaTHI
3HA4YCHHS, BIJI'EMHI 3HAUCHHSI, HYJI1)

O6GepHeHa TPOMOPIIHAHICTD, 11 Tpadik
Ta BJIACTUBOCTI

Tema 5. CACTEMM JITHIMHUX PIBHSIHB 3 TBOMA 3MIHHUMM (30 rox)

Y4eHb/y4eHus:

HABOJMTH MPUKJIAIM JTIHIHHUX PIBHSIHB 3
OJTHIEIO 3MIHHOIO, PIBHSIHB 3 MapaMeTpoOM
Ta PIBHSHB 13 MOJAYJIEM, PIBHSHHS 13 BOMA
3MIHHMMM; CUCTEMH JIBOX JIHIMHUX
PIBHSIHB 13 IBOMA 3MIHHUMU;

MOSICHIOE

e [0 TaKe€ CHUCTEMA IBOX JIHIMHUX
PIBHSIHB 13 IBOMAa 3MIHHUMU;

® CKUIbKH PO3B’SI3KIB MOXE MaTu
CHUCTEMa JIBOX JIIHIMHUX PIBHSHB 13 JBOMA
3MIHHUMU,

(hopmyJII0€ BU3HAYCHHS JIIHIMHUX
PIBHSIHB 3 OJHI€IO Ta ABOMA 3MIHHUMU;
PO3B’SI3KYy PIBHSHHS 3 JBOMa 3MIHHUMU;
PO3B’SI3Ky CHUCTEMHU JBOX JIIHIMHHUX
PIBHSIHB 3 IBOMa 3MIHHHMH,

Oyaye rpadiku JiHIMHUX PIBHSHB 13 JBOMA
3MIHHHUMU;

ONKCY€E CIIOCOOM PO3B’SI3yBaHHS CHUCTEMHU
JIBOX JIIHIMHUX PIBHSIHB 13 IBOMA
3MIHHHUMU;

XapaKTepu3ye€ BUMAAKH, KOJU CUCTEMa
JIBOX JIIHIMHUX PIBHSIHB 13 JIBOMA
3MIHHUMH Ma€ OJIMH PO3B’S30K; Mae
0e37114 po3B’s3KiB; HE MAa€ PO3B’S3KIB;

JliniifHe pPIBHSHHA 3 OJHIEIO 3MIHHOIO.
PiBHAHHA 3 mapamMeTpoM, piBHSIHHSA 3
MosyneM. JliHiiiHe pIBHAHHS 3 JBOMA
3MIHHUMU

Ta Horo rpadik.

CucreMa ABOX JIIHIMHUX PIBHSHB 13
JIBOMAa 3MIHHHMH.

Po3B’sa3yBaHHsT cucTeM NBOX JIHIMHUX
PIBHSIHB 13 JIBOMa 3MIHHUMU:
rpadiuHuM criocoOoM; criocodbom
MIACTAaHOBKH; CIIOCOOOM [I0IaBaHHIL.

JliHiiiH1 PIBHSAHHSA Ta iX CUCTEMH SIK
MaTeMaTUYHI1 MOJEJIl TEKCTOBUX 3a/1a4




PO3B’A3Y€ JIIHIMHI PIBHSIHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSHHS, IO 3BOASTHCS 0
HUX; PIBHSHHS 3 MapaMeTpOM Ta PiBHSIHHS
13 MOJIyJIeM; TEKCTOBI 3a/1a4i 3a
JIOTIOMOTOO JITHIMHUX PIBHSIHb 3 OJHIEIO
3MIHHOKO, CUCTEMH JIBOX JIHIHHHX
PIBHSHB 13 JIBOMa 3MIHHUMHU, BKa3aHUMU
B 3MICTI CITOCOOAaMU; TEKCTOBI 3aJa4l 3a
JIOITOMOTOIO CUCTEM JBOX JIHIHHUX
PIBHSHB 13 TBOMA 3MIHHUMH

Pe3epBHi rognau — 3

Po3B’si3y€ croxkeTHi 3a7a4i Ha pyX 3 TOYKH 30py HOro Oe3neKku; Ha PO3MOPSHKCHHS
BJIACHUMH Ta POJUHHMMH (iHaHcamH; (PIHAHCOBOTO 3MICTY KpPi3b MPU3MY
ICTOpUYHUX TOJ1H; HA PO3PAaXyHOK BiJICOTKOBOTO BIJIHOIIEHHS PI3HUX BEIUYMH;
BUKOPUCTAHHS PECYPCIB PIIHOTO Kparo; Ha CYMIIlll Ta CIUJIaBU; Ha TIEPUMETP Ta
TUTONTY 3€MENbHUX JTIJITHOK TOIIIO




AJI'EBPA
8-i KkJac
(122 roa, 3,5 roa Ha THK/IEHD,
I cemecTp — 56 200, 11 cemecTp — 66 200)
(*70 200 (2 200 na musncoens), I c. — 32 200, Il c. — 38 200)

* JIna cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UBUEHHAM IHO3EMHUX MO8

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJILHOI TiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

Tema 1. HIOBTOPEHHSA TA CUCTEMATHU3ALIA HABYAJIBHOI'O
MATEPIAJIY 3A KYPC CbOMOI'O KJIACY (8 ron)

Tema 2. PAIIIOHAJBHI BUPA3H (48 ron)

YyeHb/y4eHUIs:

HABOJAUTH MPUKJIAM PAIIOHATBEHOTO
BHUpa3y; pallioHAIBHOTO ApOoO0Y; CTEINEeHs 13
IIIJIMM ITOKa3HUKOM;

PO3Mi3HAaE 1T pallioOHAIbHI BUPa3H;
TpoOOB1 paIioHaNbHI BUPA3H;

MOSICHIOE, SIK BUKOHATU CKOPOUYEHHS
po0y; sIK 3BECTH JAPi0 10 HOBOTO
3HAMCHHHMKA, SIK 3BECTH JIPOOH JI0
CITIJIBHOTO 3HAMEHHHUKA; 1110 TaKe
CTaHJAPTHUM BUTJISA YUCIIA; SIK 3HAUTHU
HCK 1 HC/] oguouneHiB;

popmyroe:

® OCHOBHY BJIACTHUBICTb JIpOOY;
BJIACTUBOCTI CTENEHS 13 IIJINM
ITOKa3HUKOM;

® TpaBWIA J0/IaBaHHS, BIHIMAHHS,
MHOYEHHSI, IJIEHHsI 1p00i1B, MiIHECEHHS
Jpo0y 10 CTENEHS;

e YMOBY PIBHOCTI JpoOy HYJIIO;

® BHU3HAYCHHS CTEMCHS 3 HYJbOBUM
ITOKA3HUKOM; CTEICHS 13 IIIJIMM BI1JI €eMHUM
TTOKa3HUKOM;

. .. k
ONHUCY€ BIACTUBOCTI QYHKIIT ¥y =— Ta
X

ax+b . .
= 3a iX rpadikom;

cx +d
PO3B’si3y€ BIPaBH, 10 NeperdayalTh
CKOpOYEHHS Jpo0iB; 3BEJCHHS IPOOIB 10
CHIJIBHOTO 3HAMEHHUKA; 3HAXO/I)KEHHS
CyMH, PI3HHUII, TOOYTKY, YaCTKH JIpOOiB;
TOTO>KHI NTEPETBOPEHHSI palllOHATBHUX
BHUPA3iB; pO3B’sI3yBaHHs PIBHSIHB 31

ParionansH1 Bupasm.

HpoOoBi Bupasu. JJonycTuMi 3HaYEHHS
3MiHHHUX.

Haiimenmie criiibHe KpaTHE Ta
HAWMEHIINHN CIIUIBHUAN TIIbHUK
OJHOYIEHIB.

OcHOBHA BIaCTUBICTH PaIllOHAIBHOTO
npoOy. 3BefieHHS APOOiB O HOBOTO

3HaMeHHUKa. CKOpOYeHHs ApOOiB.

ApudmernyHi Aii 3 parioHAIbHUMU
npoOamu.

PaiioHanbH1 piBHSHHS.
PiBHOCHIIbHI PIBHSHHSI.
k
X

®yHKuis y =—, 1 rpadik 1 BIACTUBOCTI.

Jpo6oBo-parioHanbHa QyHKITS

y= ax +b ii rpagix

cx +d’ )

CreniHp 13 MMM ITIOKAa3HUKOM Ta UOTO
BiacTuBOCTI. CTaHIAPTHUI BUTIIS

qucia




3MIHHOIO B 3HAMEHHUKY JIpO0Y;
MePETBOPEHHS CTENEHIB 13 IUIUM
MOKa3HUKOM; 3aIKC YUCia B
CTaHJIapTHOMY BUTIJISI1; TOOYA0BY rpadika
ax +b

cxX +d

Kk
byHKIT y = L Y=

Tema 3. KBAJIPATHI KOPEHI. JIHCHI YMCJIA (20 rox)

Y4deHb/yueHus:

HABOJIMTH NPHUKJIAJAM PalllOHATBHUX
YHCell; ippallOHAIbHUX YUCET;

MOSICHIOE, 110 TaKe PallioHAIbHE YHCIIO;
ippallioHaJIbHE YHCIIO0; TIHCHE YUCIIO;
(opMy.110€ BU3HAYCHHS apU(PMETHIHOTO
KBaJIpaTHOT'O KOPEHS 3 YUCJIA; BIACTUBOCTI
apu(pMETHIHOTO KBaJPATHOTO KOPEHSI,
XapaKTepu3ye BIaCTUBOCTI (QYyHKIIIHI
y=x?, y=+/x 3aix rpadikamu;
PO3B’si3y€ BIIPaBH, 10 NepeadayaTb
3aCTOCYBaHHS MOHSTTA apUPMETHUHOTO
KBaJIPaTHOTO KOPEHS ISl OOUMCIICHHS
3Ha4YeHb BUPA31B, 3HAXOIKEHHS CTOPIH
IPSIMOKYTHOTO TPUKYTHHKA 32 TEOPEMOIO
[Tiharopa crporieHHs BUpasiB,
PO3B’sI3yBaHHS PIBHSIHB, TOPIBHIHHS
3HAa4Y€Hb BHPA3iB; IEPETBOPEHHS BUPA3IB 13
3aCTOCYBAaHHSIM BHHECEHHS MHOKHUKA
3-T1i]] 3HaKa KOPEHsI, BHECEHHSI MHOKHUKA
I1]1 3HaK KOPEHs; 3BIJIbHEHHS BiJ
1ppallioHaIBLHOCT] B 3HAMEHHUKY JIpO0y;

1100y10By rpadikis GyHKIIN y=x?, y =X

@ynkuis y =x?, ii rpadik ta
BJIACTHBOCTI.

ApudmeTnyHuii KBaJIpaTHUH KOPiHb.
Teopema ITidaropa. BnactuBocTi
apu(pMEeTUYHOTO KBaJAPATHOTO KOPEHSI.
PiBustHHS Buny X° =a.

Muoxuna. [TigmMuaox)nHa. Yncaosi
MHOXUHHA. PartionasnpH1 4ucia.

IppamionanpHi unca. [iicHi yncna.
ToToxH1 IepeTBOPEHHS BUPa3iB, 1110

MICTSATh KBaJIpaTHI KOPEHI.

®yukuis y =+/x , ii rpadik i BaacTuBoCTi

Tema 4. KBAJPATHI PIBHSIHHS (36 ron)

YyeHb/y4eHUIS:

HABOJMTH MPHUKJIAJAN KBAJPATHUX
PIBHSIHb; KBaJIpATHUX TPUUJICHIB;
(hopmy.J110€ BU3HAYEHHS KBAJPATHOTO
PIBHSIHHS Ta KBaJIpaTHOTO TPUUJICHA,
KOPEHS KBaIPaTHOTO PiBHSHHS,

Teopemy Biera;

3anucye GopMyIH KOPEHiB KBaIpaTHOTO
piBHSIHHS; (OPMYITY PO3KIIAaHHS
KBaIPaTHOTO TPUYJICHA HA JIIHIINHI
MHOXHUKU;

CKJIA/IA€ KBaJpaTHE PIBHIHHS 32 YMOBOIO
TEKCTOBOI 3a1a4i;

KBanpatni piBasHHs. HenosHi
KBaJ[paTH1 PIBHSIHHS Ta iX
PO3B’sI3yBaHHS.

DopMyIHi KOPEHIB KBaJIpaTHOTO
PIBHSIHHSL.

Teopema Bieta Ta Teopema, obepHeHa
10 Teopemu Biera.

KBanparnuii TpuusieH.




PO3B’sI3y€ BIPAaBH, 110 NepeadavyanTb
3HAXOJ[PKEHHsI KOPEH1B KBaJIpaTHUX
PIBHSIHB; PO3KJIaJaHHs KBaJIPATHOTO
TpUYICHA HA MHOXHUKH; 3HAXO IKEHHS
KOPEHIB PIBHSHB, 1110 3BOASATHCS J10
KBaIPAaTHUX; CKJIAJaHHS i pO3B’sI3yBaHHS
KBaJIpaTHUX PIBHSIHB Ta PIBHSHB, 1110
3BOJIATHCS JIO HUX, IK MATEMaTHYHUX
MOJIEJICH NPUKIIATHUX 33]1a4

Po3knamaHHs KBapaTHOTO TPUWICHA Ha
JIIHIHI MHOKHUKHU.

Po3B’s13yBaHHS pIBHSIHD, K1 3BOASTHCS
710 KBaJIpaTHHX.

KBanpaTHe piBHSHHS Ta pIBHSHHSA, SKi
3BOJIATHCS 10 KBAIPATHUX SIK
MaTeMaTUYHI MOJIEI MPUKIIATHUX 3314

PesepBni ronuaun — 10

Po3B’si3y€ crokeTHi 3a1aui Ha BUKOPUCTAHHS B3a€EMO3B’ 3KiB €KOHOMIUHMX SIBUIII;
BUJIM Ta PO3PaxXyHKH MOAATKIB, MJIATEXKIB; pyX; MPOJAYKTUBHICTH Ipalli; BapTICTh
TOBapy; CYMICHY p0oOOTY; CyMiIlli Ta CIUIABU TOIIIO




AJI'EBPA
9 kJ1ac
(122 roa, 3,5 roa Ha THK/IEHD,
I cemecTp — 56 200, 11 cemecTp — 66 200)
(*70 200 (2 200 na musncoens), I c. — 32 200, Il c. — 38 200)

* JIna cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UBUEHHAM IHO3EMHUX MO8

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TisVIHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. HEPIBHOCTTI (20 rox)

YdeHb/yueHus:

HABOJMTH MPUKJIATU YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3SMIHHUMU;
JTIHIAHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO;
MOIBIHHUX HEPIBHOCTEH;

MOSICHIOE, 1110 Take 00’ €THAHHA Ta
MEePETHUH YUCIOBUX MPOMIXKKIB;
dbopmyaroe:

e  BJIACTMBOCTI YUCJIOBUX HEPIBHOCTEH,
BJIACTHBOCTI HEPIBHOCTEH 31 3MIHHOIO;

e  O3HAUYEHHS PO3B’A3KY J1HIHHOI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,
PIBHOCWJIBHUX HEPIBHOCTEH;
OOIPYHTOBY€ BIIACTUBOCTI YNCIIOBHUX
HEPIBHOCTEH;

300paskKy€ Ha KOOPJMHATHIN NpsiMii

00’ eIHaHHS Ta MEPETUH YUCIOBUX
MPOMIXKKIB, 3a/1aH1 HEPIBHOCTSAMHU YHUCIIOBI
MIPOMIXKKH; BUKOHY€E OOCpHEHE 3aB/IaHHS;
3aMUCy€ PO3B’SI3KM HEPIBHOCTEH Ta iX
CUCTEM Yy BUTJISIII 00’ € THAHHS YHCITIOBUX
MPOMIXKKIB 200 Y BUTJISIII BiATIOBITHUX
HEPIBHOCTEH;

PO3B’I3Y€ JIiHIMHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX HEPIBHOCTEH
3 OTHIEI0 3MIHHOIO

HepiBHICTb.
[IpaBuibHI/HETIPaBUIIbHI HEPIBHOCTI.
Crpori/HecTpori HepiBHOCTI.
[lonBiitHa HEPIBHICTH.

UYucnori HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCJIOBUX HEPIBHOCTEH.

HepiBHocTi 31 3MiHHUMU. JIiHIHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO.

UucaoB1 TPOMIKKH.
PiBHOCHIIbHI HEPIBHOCTI.

Cucremu JiHIHHUX HEPIBHOCTEH 3
OJIHI€IO 3MIHHOIO.

CepenHe reoMeTpUUHE.
JloBeneHHs HepiBHOCTEH

Tema 2. KBAJJPATUUHA ®YHKIISA (30 rox)

Y4eHb/y4eHUIIs:

HABOJWTH NPUKJIAAU KBAJPATUYHOT
GyHKIIT;

00umc/II0€ 3HaueHHs (QYHKIIT B TOYII;

MOSICHIOE TTEPETBOPEHHS rpadikiB PyHKIIIT:

FO) = () +a; f(x) > f(x+a);

OyHKIIIS.

BiactuBocTi QyHKITIH:

MapHICTh 1 HEMAPHICTh, 3POCTAHHS 1
CHaJaHHsA, HyJl 1 MPOMIKKH
3HAKOCTAJIOCT1, HAMOLIbIIE 1 HAliMEHIIIE




f (x) — kf (x), f (X) — —f (X); anroput™m
no0y0Bu rpadika KBaapaTUIHO1 QYHKIIIT;
xapakrepu3ye QyHKIIio 3a i1 rpadikom;
PO3B’si3y€ BIPaBH, 1110 Nepe1davyanTb
noOy10By rpadika KBaApaTUIHOT PYHKIIIT;
PO3B’sI3yBaHHS KBapaTHUX HEPIBHOCTEW;
3HAXOJ[KEHHS PO3B’S3KiB CUCTEM JIBOX
PIBHSIHB 3 JBOMA 3MIHHUMH, 3 SIKUX X04a 0
OJIHE PIBHSHHS IPYyTOTO CTEIICHS;
CKJIaZIaHHS 1 pO3B’SI3yBaHHS CHUCTEM
PIBHSIHB 3 JBOMA 3MIHHUMH SIK
MaTeMaTUYHUX MOJIEICH MPUKIaTHUX
3ama4y

3HaYeHHS (PYHKIIII.

[TeperBopenns rpadikiB GyHKITIH.
KBangpatuuna dyukinis, ii rpadik i
BJIACTHUBOCTI.

KBanpaTtHa HepiBHicTh. CHCTEMA TBOX
PIBHSIHB 3 IBOMa 3MIHHUMH.

Cucrema JIBOX PiBHSHB 3 TBOMA
3MIHHMMH SIK MaTeMaTHYHa MOJIENb
MPUKIIAAHOI 3a/1a41

Tema 3. IOCJIJOBHOCTI TA IPOI'PECII (28 rox)

Y4eHb/y4eHUIIs:

HABOIMTH NMPUKJIAAU YUCIOBOI
MOCIIAOBHOCTI; apu(PMEeTHYHOT Ta
Tr€OMETPUYHOI MPOrpeciii;

(opMyiTr0€ 03HAYEHHS 1 BJIACTUBOCTI
apu(METUIHOI Ta TeOMETPUYHOT
porpeciii;

3aMuUCYe i MOSICHIOE:

e gopmynu: N-TO YieHa ApUPMETHUHOI
Ta TEOMETPUYHOI MPOrpeciif, CyMH MEePUINX
N YIEHIB X MPOTPECiii;

e gracmugocmi apu(pMETUUHOI Ta
reOMETPUYHOI MPOTPECiif;

PO3B’sI3y€ BIIPaBH, IO NepeadavYalnTh
OOYHCIIEHHS YIEHIB POrpecii; 3aJaHHs
nporpeciii 3a JaHUMH iX 4JIeHaMH abo
CITIBBIAHOIIEHHSIMH MK HUMH;
OOYHCIIEHHS CyM NEPIIUX N YJIeHIB
apu(METUYHOI i TeOMETPUYHO1 ITPOTPECiif;
BUKOPUCTaHHS (POpMyII 3arajbHUX YICHIB 1
CYM MPOTPeCii JIsl 3HAXOJKEHHS
HEB1JIOMHUX €JIEMEHTIB Mporpeciit

[TpyuHIMI MaTeMaTUYHOI IHAYKINT Ta
fioro 3acTOCYBaHHS.

YucnoB1 IOCIIIOBHOCTI Ta CIIOCO0M 1X
3aaHHA.

BrnacTuBoCTI YHCIOBHX
IIOC/I1TIOBHOCTEH: MOHOTOHHICTD,
0OMEKEHICTb.

ApudmeTnuHa mporpecis:

O3HAYECHHS, XapaKTePUCTUIHA
BIIacTUBICTh. DOpMyna N-ro ujieHa,
dbopmysna cymu mepmx N 4ieHiB.
['eomeTpuyHa nporpecis:

O3HAYCHHS, XapaKTepUCTUIHA
BJIACTUBICTh. DopMyIa N-TO WIeHa,
dhopMmyIia cyMH mepimx N 4ICHiB.
HeckinueHHa reoMeTpruyHa mporpecis 31
3HaMEHHUKOM (, 115 sikoro |<(| < 1.
3Mmiladi 3a1a4i Ha MPOrpecti.
ITocnigoBHOCTI, 1110 301rar0ThCs, Ta iX
BiactuBocTi. Cyma, 100yTOK Ta 4acTka
MOCIIJOBHOCTEM, 1110 301raroThCS.
301KHICTh MOHOTOHHOI OOMEKEHOT
IoCJI11I0BHOCTI. HeckiHueHHO Maul Ta 1X
BJIACTUBOCTI




Tema 4. OCHOBU KOMBIHATOPUKH, TEOPII U(MOBIPHOCTEH
TA MATEMATHYHOI CTATUCTHKH (14 rox)

Y4eHb/y4eHUIIs:

HABOJWTH NPUKJIAAU BUMAJIKOBUX MOJIIH,
MOJIaHHS CTATUCTUYHUX TAHUX Y BUTJISII
TabNuLb, Alarpam, rpadikiB, 3aCTOCYBaHHS
MpaBHJI KOMOIHATOPHKH,

NMOSICHIOE, 1110 TAKE YaCTOTa BUIIAJKOBO1
o111, HMOBIPHICTH BUTIAJKOBO1 TIOIIi;
3HAXOJMTh, BiIOMpPAa€ i BHOPSAAKOBYE
1H(pOpMAILIiIO 3 TOCTYITHUX JUKEpEn;
PO3B’sI3y€ 3aa4i, 110 NepeadavYanTb
BUKOPUCTAaHHS KOMOIHATOPHUX MPaBUIT
CyMH Ta JOOYTKY; 3HaAXODKCHHS
WMOBIPHOCTI BUIIQJIKOBOI MO/IIi;
0OYHMCIIEHHS YaCTOTH BUIIAIKOBOI MOIII;
MOJIaHHS CTATUCTUYHUX TAHUX Y BUTJISII
TaOuIlb, J1arpaM, rpadikiB; 0OUUCICHHS
MOJH, MEJIIaHU, CEPETHHOTO 3HAUCHHS
BUOIPKHU

OcHoBHI TpaBUJia KOMOTHATOPUKHU.

YactoTra Ta IMOBIPHICTH BUIIAIKOBOI
moii.

[TouaTkoBi BiTOMOCTI PO CTATUCTHUKY.

CnocoOu nogaHHs AaHUX Ta iX 0OPOOKH.
CratucTiuH1 TaOJIHUIII.

I'padiune noganus iHboOpMaIii mpo
BUOIPKY.

Mona, MeniaHa, cepeHe 3HaUCHHS.
3amadi MaTeMaTUYHOI CTATHCTHKH.

[lepecTaHOBKH, PO3MIIIICHHS
Ta CMOJYKU (3 MOBTOPEHHSIMHU).
binom HrroToHa, BIIacCTUBOCTI
O01HOMIaJIbHUX KOE(IIIE€HTIB.
TpuxyrHuk [lackans

PesepBHi roguan — 6

MOBTOPEHHS HABYAJIBHOI'O MATEPIAJTY
3A KYPC IEB’SITOT'O KJIACY (24 ron)

Po3B’si3ye€ clo:keTHI 3a1a4i HA PO3paxyHOK Ta aHam3 (PiHAHCOBOI CIIPOMOKHOCTI
POJIMHU;, PO3PaXyHOK 00CSTY CIUTAUYCHUX TOJIATKIB; IPUHHATTS PIIIEHH CTOCOBHO
0COOMCTHUX Ta KOJEKTUBHUX (PIHAHCOBUX MUTAHH TOIIO




I'EOMETPIA
7 kaac
(87 rom, 2,5 rox Ha THK/IEHbD,
I cemectp — 40 200, 11 cemecTp — 47 200)
(*70 200 (2 200 na musncoens), I c. — 32 200, Il c. — 38 200)

* /Ina cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UGUECHHAM IHO3EMHUX MOG

OuikyBaHi pe3y1bTaTH HaABYAJIbHO-
Mi3HABAJIBHOI TIJILHOCTI YYHIB

3MicT HABYAJIBLHOI0 MaTepiaxy

Tema 1. HAMITIPOCTIIII TEOMETPHUYHI ®ITYPHU TA IX BJJACTUBOCTI
(9 ron)

Y4eHb/y4eHnIA:

HABOJMTH MPUKJIAJAN TEOMETPUIHUX
¢iryp, ykazaHux y 3MicCTi,

NMOSICHIOE, 1110 Take: TOYKa, MpAMA,
IUJIOLIMHA, HAJIEKATH, JIEKATH MIXK,
BIJIpI30K, MPOMiHb, KYT, JOBKHHA
BiJIpI3Ka, TpajlycHa Mipa KyTa, piBHI
BIJIPI3KH, PIBHI KyTH, OiCEKTpHCa KyTa,
BIZICTaHb M)XK TOYKaMH;

(hopMyJII0€ BIIACTUBOCTI: PO3MIIIICHHS
TOYOK Ha MPSIMii; BUMIPIOBAHHS Ta
BIJIKJIQJIaHHS BIJPI3KIB 1 KYTiB;
kjaacugikye kytu (TocTpi, mpsmi, Ty,
PO3TOPHYTI);

BUMIPIOE Ta 00UYMCJIIOE JOBXUHY
BiJIpi3Ka, TPaJyCHY Mipy KyTa,
BUKOPHCTOBYIOYH BJIACTUBOCTI 1X
BHUMIPIOBaHHS;

300paKy€ Ta 3HAXOAUTHh HA PHUCYHKAaX
TeOMETPUYHI PIrypH, yKa3aHi B 3MICTI;
3aCTOCOBY€ BHBYCHI BU3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’I3yBAaHHS 3a/1a4

['eomeTpuuni dirypmu.

Touka, mpsima, TUIOIIMHA, BIAPI30K,
MPOMiHb, KyT Ta iX BJIACTUBOCTI.

BumiproBanHs BiJIpi3KiB 1 KyTiB.
bicektpuca kyrta. Bincranb Mix nBOMa
TOYKaMU

Tema 2. BBAEMHE PO3MIIIEHHS MPAAMUX HA NIJIOIIUHI (19 rox)

YdeHb/yueHnus:

HABOJMTH MPUKJIAJAN TEOMETPUIHUX
biryp, ykazaHuX y 3MICTI;
CHiBBiIHOCUTB 3 00’ €KTaMu
HABKOJIMIIHBOI JIACHOCTI CyMIDKHI Ta
BEPTUKAJIBbHI KyTH, MapajieibHl Ta
NePHEHIUKYIISPHI TIPSMI;

MOSICHIOE:

e [0 Take TeOpeMa, BU3HAYCHHS,
O3HaKa, HaCJII0K, yMOBa 1 BUMOTa

CyMDKHI W BEpTHKaIbHI KYyTH, iX
BiactuBocTi. [lapanensHi Ta
NEPIEeHANKYISPHI MpsAMi, 1X
BJIACTHUBOCTI.

[lepnienaukynsp. Bijncranb Bij TOUKH
1m0 npsmoi. Kyt Mik aBOMa IpSIMHMH,

10 NCPETUHAKOTHCH.

KyTtu, yTBOpeHi npu nepeTuHi J1BOX




TEOpeMHU, MpsiMe 1 00EpHEHE TBEPIPKESHHSI,
JIOBEJICHHS TEOPEMU;

CYTb IOBEJCHHS BiJ] CYIIPOTUBHOTO;
dpopmyaroe:

BU3HAYEHHS. CYMIKHUX 1
BEPTUKAIBHUX KYTiB, MapaleIbHUX 1
NEPIEHIUKYIISIPHUX TPSIMUX,
nepHeHIuKyIspa, BIJICTaH1 Bl TOUYKHU 10
IIPAMOI;

e1acmugocmi’. CyMIXHUX 1 BEpTUKATIbHUX
KYTiB; MapaJiebHUX 1 NEPHEeHIUKYISIPHUX
NpsIMUX, KYTIB, YTBOPEHUX TPH MEPETUHI
napajielbHUX IPSIMUX CIUHOIO;

O3HAKU TIAPATIEIBHOCTI MPSIMUX;
BUMIpPIOE Ta 00YMCJIIOE BIJICTaHb Bij
TOYKH J10 NPSAMOT];

300pasKy€ Ta 3HAXOAUTH HA PUCYHKAX
napajeiabHi i HeprneHIuKyISIpHI MPSMI;
NepIeHANKYISpP; KyTH, YTBOPEHI TpU
MEPETHHI IBOX MPSMUX CIYHOIO;
O0OIPYHTOBYE MapaselbHICTD i
NEPICHIUKYISPHICTD MPSIMHUX;

AOBOJAMTH BJIACTHUBOCTI CYMDKHHX 1
BEPTUKAJIBHUX KYTIB; MapajebHUX
NPSIMUX; TIEPIICHIUKYIISIPHAX MPSIMHUX;
3aCTOCOBY€E BHBYCHI O3HAUEHHS 1

npsiMUX ciuHOI0. O3HAKU MapanesbHOCTI
PSIMUX.

BiiactiBOCTI KyTiB, YTBOPEHUX MPHU
MEepPETUHI MapajeIbHUX MPIMUX CIYHOIO

BJIACTUBOCTI J0 pOBB’HS}/BaHH}I 3aaa4d

Tema 3. TPUKYT

HUKMH (33 ron)

Yyenb/yuyeHuus:

HABOJIMTH MPUKJIAIM T€OMETPUUHUX
¢biryp, ykazaHux y 3MicTi; piBHUX (DIryp;
MOSICHIOE, 1110 Take piBHI QIrypH;
dpopmy.aroe:

8U3HAYEeHHs 30BHIIIHBOTO KyTa
TPUKYTHHKA; PI3HUX BUJIIB TPUKYTHHUKIB,;
OiCEeKTpHCH, BUCOTH, MEJIIaHU TPUKYTHHUKA,;
eracmugocmi PiBHOOEIPEHOTO 1
MPSIMOKYTHOTO TPUKYTHHKIB;

*  03HaKu PIBHOCTI TPUKYTHUKIB;
PIBHOOEIPEHOTO TPUKYTHHKA;
KJIacu(pPiKy€ TPUKYTHUKH 32 CTOPOHAMH U
KyTaMu;

300paKy€ Ta 3HAXOUTh HA PHCYHKAX
PIBHOCTOPOHHI, PIBHOOEIPEH],

TpuxkyTHUK 1 Horo enemeHTH. Bucora,
OicekTpuca 1 MeaiaHa TPUKYTHHUKA.

PiBHicTh reomMeTpuyHUX Diryp.
O3Haku piBHOCTI TPUKYTHHKIB.

Buny TpuKyTHHKIB.

PiBHOOEApEHUI TPUKYTHHK, HOTO
BJIACTUBOCTI Ta O3HAKH.

HepiBHICTb TPUKYTHHKA.

CyMa KyTiB TPUKYTHHKA.

NPSIMOKYTHI TPUKYTHUKH Ta iX €JIEMEHTH;

30BHILIHIN KYT TPUKYTHHKA Ta HOTO




30BHIIIHIN KyT TPUKYTHHUKA; PIBHI
TPUKYTHUKH;

O00IPYHTOBY€ HAJICKHICTh TPUKYTHUKA IO
MIEBHOT'O BUJY; PIBHICTh TPUKYTHHUKIB;
AOBOMTH BIACTHBOCTI i O3HAKH
PIBHOOEIPEHOI0 TPUKYTHHUKA,
BJIACTHUBOCTI KYTIB TPUKYTHHUKA;
BJIACTHBICTh 30BHINIHHOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€E BHBYCHI BHU3HAYEHHS 1
BJIACTHMBOCTI JI0 PO3B’sI3yBaHHA 334

BJIACTHUBOCTI.

BnacTuBOCTI MpSMOKYTHHX
TPUKYTHUKIB

Tema 4. KOJIO TA KPYT'. TEOMETPUYHI IOBY1OBMU (24 rox)

Yyenb/yuyeHuus:

HABOJAUTH MPUKJIATH TEOMETPUUHUX
Gbiryp, ykazaHux y 3MICTI;

dpopmynoe:

*  guU3HaAYeHHs KOJa, Kpyra, iX
CJICMEHTIB;, IOTUYHOI 10 KOJIa;
CEPEeIMHHOTO TEPIICHIUKYJISIpa 10
B1JIpI3Ka; KOJIa, OMMUCAHOT'0 HABKOJIO
TPUKYTHHKA, 1 KOJIa, BITUCAHOTO B
TPUKYTHHK;

*  gIACMUBOCMI CEPEIUHHOTO
NEPICHIUKYISIpa A0 BIAPI3Ka;
OiCeKTpHCH KyTa; HOTUYHOI JO KOJIa;
JiaMeTpa 1 XOpaM Kojia; CepeauHHUX
NEPICHIUKYIISPIB 0 CTOPIH TPUKYTHHKA,;
O1CEeKTpHC KyTiB TPUKYTHUKA;

300paKy€e Ta 3HAXOAUTh HA PUCYHKaX
KOJIO Ta MOT0 €JIEMEHTH; NOTUYHY 0
KOJIa; KOJIO, BIUCAaHE B TPUKYTHHUK; KOJIO,
OIMMCAaHE HAaBKOJIO TPUKYTHUKA;

BHKOHY€ LIUPKYJIEM 1 JIHIAKOIO 33/1a4l Ha
noOy/1I0By, yKa3aHi B 3MICTI;

3aCTOCOBY€E BHBYCHI O3HAYEHHS 1
BJIACTMBOCTI J0 PO3B’S3yBaHHS 3ajad,
30KpeMa MPaKTUIHOTO 3MICTY

Komno. Kpyr.
JloTnuHa 710 KoJja Ta ii BJaCTHUBICTb.

['eomeTpuuni moOya0BU.

OcHoBHI 3a7a4i Ha TOOY/IOBY:

e 100yJI0Ba TPUKYTHHUKA 332 TpbOMa
CTOPOHAMH,

e 1o0y/a0Ba KyTa, 1110 JOPIBHIOE
MO/TAHOMY;;

e 100yaoBa GiICEKTpUCH OJAHOTO
KyTa;

e MIOJ1J MOJAHOTO BiJIpi3Ka HABIIL;
e 1oOyaoBa IpsIMOi,
MEPIEHAUKYIAPHOL 10 NOAAHOL.

Koo, orrcane HaBKOJIO TPUKYTHHKA.

Koo, Bnucane B TpUKYTHHK

PesepBHi roguan — 2

Po3B’s13y€ 3a1a4i MPaKTHYHOTO 3MiCTYy HAa 3HAXO/DKEHHS BIJICTaHI 10 HEAOCTYITHOI
TOYKH; BCTAHOBJICHHS PIBHOBIIAAJICHOCTI 00 €KTIB Ha IMOBEPXHI 3eMili;
BUKOPUCTAHHS KOPCTKOCTI TPUKYTHHUKA B OYIIBHUIITBI TOIIIO




I'EOMETPIA
8 ki1ac
(87 roa, 2,5 rox Ha THIKIEHD,
I cemectp — 40 200, 11 cemecTp — 47 200)
(*70 200 (2 200 na musncoens), I c. — 32 200, Il c. — 38 200)

* JIna cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UBUEHHAM IHO3EMHUX MO8

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislIbHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. YOTUPUKYTHHMKH (35 ron)

Y4yeHb/yueHus:

HABOJAUTH MPUKJIAAU TEOMETPUIHUX
¢iryp, ykazaHux y 3MicCTi,

MOSICHIOE, 110 TAKe YOTUPUKYTHUK;
OITYKJIUH 1 HEOMYKJINNA YOTUPUKYTHUK;
€JIEMEHTH YOTUPUKYTHUKA;

popmy.nnoe:

*  BU3HAYEHHA MA G1ACMUBOCHI BKA3aHUX
y 3MICTiI YOTHPUKYTHUKIB; IEHTPATHHUX 1
BIIMCAHMUX KYTIiB; BIUCAHOTO i OMKUCAHOTO
YOTUPUKYTHHUKIB; CEPEIHBOT JIIHI1
TPUKYTHUKA U Tparmerii;

*  03HaKu TIapayeaorpaMa; BIUCAHOTO i
OTIMCAHOTO YOTHPHUKYTHHKIB,

o meopemy Daieca; Mpo cyMy KyTiB
YOTUPUKYTHHUKA,

KJIacu(piKy€e YOTUPUKYTHUKH;

300paKy€ Ta 3HAXOAMTH HA PUCYHKAX
YOTUPUKYTHUKH PI3HUX BUIIB Ta 1X
CJIEMEHTH;

O0OTPYHTOBY€ HAJICKHICTh YOTUPUKYTHUKA
710 TIEBHOTO BUJY;

AOBOAUTH BIACTHBOCTI i O3HAKHU
napasenorpama; BJIacTUBOCTI
OpsIMOKYTHHKA, poMOa, KBaipaTa;
3aCTOCOBY€ BUBUCHI BU3HAYCHHS 1
BJIACTHBOCTI IIOJI0 PO3B’A3yBaHHS 3a/a4,
30KpeMa MPAaKTUYHOTO 3MICTY

YoTHUpPUKYTHUK, ioro enemeHTH. Cyma
KyTiB 4oTUpUKYyTHUKA. [lapanenorpam,
HOTro BIIACTUBOCTI 1 O3HAKHU.

[IpsaMoKyTHUK, poMO, KBaapar Ta ix
BJIACTUBOCTI. Tpamnerris.

Bnucani Ta uentpanbHi KyTu. Brincani
Ta OMMCaH1 YOTUPUKYTHUKH.

Teopema ®aneca. Cepentsi JiHis
TPUKYTHHUKA, 1i BIACTUBOCTI.

Tema 2. HIOAIBHICTD TPUKYTHHUKIB (14 rox)

YyeHb/y4eHUIS:

HABOJAUTH MPUKJIAIM TOT10HUX
TPUKYTHHKIB; TOAIOHUX (Iryp;
MOSICHIOE 3B’ SI30K MK PIBHICTIO
NOAIOHICTIO TEOMETPUYHUX DITYD;

VY3aransHeHa Teopema Daneca.

[To16H1 TPUKYTHHKH.




popmy.nroe:

* meopemy PO MEJIaHU TPUKYTHUKA;
PO BJIACTUBICTH OICEKTPUCH TPUKYTHHKA,
* BU3HAYeHHs TIONIOHUX TPUKYTHHUKIB;
TOMOTETII;

* 03Haxu MOJIOHOCTI TPUKYTHHKIB,;

* y3acanvHeny meopemy Daneca;
300pa’Kye Ta 3HAXOUTH HA PUCYHKAX
NoJ110H1 TPUKYTHUKU; (ITYpH, Y SIKI
nepexoaTh AaHi Girypu npu
NePETBOPEHHSX MOI0HOCTI;
00I'PYHTOBYE TIOTIOHICTh TPUKYTHHKIB,;
3aCTOCOBY€ BUBUYECHI BUSHAUYCHHS U
BJIACTUBOCTI IIOJI0 PO3B’A3yBaHHs 3a/1a4,
30KpeMa IpH 3HaXO/KEHHI BiJICTaHEH Ha
MICILIEBOCTI

O3Haku Mo1I0HOCTI TPUKYTHHKIB.

BiactuBicth MeiaHu Ta 01CEKTPUCH
TPUKYTHHUKA.

[TepeTrBopenHs moaiOHOCTI Ta i1
BiacTuBocTi. 'oMoTeTIA

Tema 3. MHOI'OKYTHHMKMU. IIJIOLII MHOI'OKYTHMUKIB (12 ron)

Y4yeHb/yueHus:

HABOJAUTH MPUKJIAAU TEOMETPUIHUX
¢iryp, ykazaHux y 3MicCTi,

MOSICHIOE, 110 TAKe MHOTOKYTHUK Ta MO0
€JIEMEHTH; IJIOIa MHOTOKYTHHUKA;
MHOTOKYTHHUK, BIUCAHUH Y KOJIO Ta
ONHCAaHUM HABKOJIO KOJIA;

popmynnoe:

*  GU3HAYEeHHS MHOTOKYTHHUKA,
BITMCAHOTO B KOJIO; MHOTOKYTHUKA,
OTIMCAaHOTO HABKOJIO KOJIa;

* meopemy MPO TUIONLY MPSIMOKYTHHUKA,
napasenorpama, TpUKyTHHKA, Tpamelii;
3aMmucye Ta NOSICHIOE PopMYJTH TUIOITI
reoMeTpuuHuX (Piryp, ykazaHux y 3MICTI;
300pa’Kye Ta 3HAXOUTH HA PUCYHKAX
MHOTOKYTHUK 1 HOTO €JIEMEHTH;
MHOTOKYTHUK, BIUCaHUH Y KOJIO;
MHOTOKYTHUK, ONTMCAHUN HABKOJIO KOJIa;
CHiBBiTHOCUTD 3 00’ €KTaMU
HaBKOJIMIITHLOT JIMCHOCTI BKa3aH1 y 3MICTi
dirypn;

004 CIII0€E TUIONII BKA3aHUX Y 3MICTI
diryp;

3aCTOCOBY€ BUBUYCHI BUSHAUCHHS,
BJIACTUBOCTI Ta (GOPMYJIH 111010
pPO3B’sI3yBaHHS 3a/1a4, 30KpeMa
3HaXOJKEHHsI IJION peaJbHUX 00’ €KTIB;

MHOrOKyTHHK Ta MOTO €JIEMEHTH.
Jlamana.

MHOTrOKYyTHHUK, BIIUCAHHUM Y KOJIO, 1
MHOTOKYTHUK, ONIMCAHUN HAaBKOJIO KOJIA.

[ToHSTTS TII01I MHOTOKYTHHKA.

[Tnomi mpsSAMOKYTHHUKA, TTapajienorpama,
pomba, TPUKYTHUKA, Tpamerii




PoO3B’si3y€ 3aaa4i Ha pO3OUTTS
MHOTOKYTHHKA Ha pIBHOBEJIUKI;
JOCTI1JIPKEHHS pIBHOCKJIAJIEHOCTI
MHOTOKYTHHKIB TOIIO

Tema 4. PO3B’AI3YBAHHSA IPAMOKYTHUX TPUKYTHUKIB (14 ron)

Y4yeHb/yueHus:

HABOJAUTH MPUKJIAAU TEOMETPUIHUX
¢iryp Ta CriBBIIHOIIECHDb, YKa3aHUX Y
3MICTI;

MOSICHIOE, IO TaKe MOXMUJIA Ta 11 MPOEKIIIS;
10 03HAYa€ «PO3B’A3aTH MPSIMOKYTHHIA
TPUKYTHUKY;

popmyinnoe:

*  gracmugocmi NEPIEHAUKYIIAPA 1
MMOXMJIOT;

*  GU3HAYEHHs CUHYyCa, KOCUHYCA,
TaHr€HCa TOCTPOro KyTa MPsSIMOKYTHOTO
TPUKYTHUKA,

e meopemy Ilidaropa;

*  (CniBBIOHOWIeHHSI MK CTOPOHAMHU i
KyTaMH TIPSIMOKYTHOTO TPUKYTHHKA,;
3HAXOJAUTh HA PUCYHKAX CTOPOHU
PSIMOKYTHOTO TPUKYTHHKA, BITHOIICHHS
SKUX JOPIBHIOE CUHYCY, KOCUHYCY,
TAHT€HCY BKAa3aHOT'O FOCTPOTO KyTa;
004YMCJII0€ 3HAYEHHS CUHYCa, KOCHHYCA,
TaHreHnca jjs kytiB 30°, 45°, 60°;
aoBoauTh Teopemy Ilidaropa;
PO3B’SI3y€ NMPSMOKYTHI TPUKYTHUKH;
3aCTOCOBY€ BUBUYEHI BUSHAUYCHHS U
BJIACTUBOCTI IIOJI0 PO3B’A3yBaHHs 3a/1a4,
30KpeMa MPaKTHYHOTO 3MICTY

CuHyc, KOCUHYC, TAHT€HC 1 KOTAHT€HC
rOCTPOro KyTa IPsIMOKYTHOI'O
TPUKYTHHUKA.

Teopema ITidaropa.

[lepnenaukymsip 1 moxuia, ix
BJIACTUBOCTI.

CriBBIJTHOIIIEHHS MK CTOPOHAMHU i
KyTaMU MPSIMOKYTHOTO TPUKYTHHKA.

3Ha4YeHHS CUHYCa, KOCHHYyCa, TAHTeHCa
JESKUX KYTIB.

Po3B’s13yBaHHS MPSIMOKYTHUX
TPUKYTHHKIB

PesepBHi roquaun — 12

Po3B’s13y€ 3aa4i MpaKTHYHOI0 3MiCTy Ha BU3HAYCHHS B1JCTaH1 10 HEIOCTYITHOT
TOYKH; BUCOTH MPEIMETA; 3HAXOKCHHS KYTiB (KyTa MiaiioMy TOPOTH, BIIKOCY,
KyTa, ] IKKM BHUJIHO TIEBHUN MPEIMET) TOIIO




I'EOMETPIA

9 kjaac

(87 roa, 2,5 rox Ha THIKIEHD,

I cemecTp — 40 200,11 ¢
(*70 200 (2 200 na musncoens), I c

emectTp — 47 200)
. — 32 200, II c. — 38 200)

* /Ina cneyianizo8anux wiKin 3 NO2IUOIEHUM 6UGUECHHAM IHO3EMHUX MOG

OuikyBaHi pe3yJbTaTH HAaBYaJIbHO-
Mi3HABAJIBHOI TisVIHOCTI YYHIB

3MiCT HABYAJIBLHOTO MaTepiary

Tema 1. PO3B’SI3YBAHHSA TPUKYTHHUKIB (22 rox)

YdeHb/yueHus:

MOSICHIOE, 1110 0O3HAYA€E «PO3B’A3aTH Teopemu cunyciB 1 11 HACTIAKH.
TPUKYTHUK; Teopema kocHuHYCIB 1 11 HACTIIKH.
(phopmyJiroe TeopeMy KOCHHYCIB; cuHYyCiB; | CIiBBITHOIICHHS MK CTOPOHAMH Ta
3aMMCYy€ Ta NOACHIOE (HOPMYIIH IO KyTamMH TPUKYTHHKIB. PO3B’s13yBaHHs
TpukyTHUKa (I'epoHa; 3a 1BOMa CTOpOHAMU | TPUKYTHHKIB. 3aCTOCYBaHHSI

1 KyTOM MI>K HUMHU); TPUTOHOMETPIi JO PO3B’sI3yBaHHS 3a/ady.

300paKy€ Ta 3HAXOAUTH HA PUCYHKAX

dopmynu 151 3HAXOHKEHHS TUIOIT

€JIEeMEHTH TPUKYTHUKA, HEOOX1IH1 JIJIst TPUKYTHUKA

00YMCIICHHS 1Or0 HEBIJIOMHUX CJICMCHTIB;
004 HCII0€ TOBXKUHU HEBIJIOMUX CTOPIH Ta
rpaayCcHl Mipy HEBIJJOMUX KYTIB
TPUKYTHHUKA; IJIOIII TPUKYTHUKIB,;
3aCTOCOBY€ BUBUCHI (popmynn i
BJIACTUBOCTI JI0 PO3B’I3yBaHHS 33124

Tema 2. TPABAJILHI MHOTOKYTHUKMH. TOBKUHA KOJIA.
IJIOIIA KPYTA (11 rox)

YdeHb/yueHus:

HABOJUTH MPUKJIATU TCOMETPUIHUX
¢biryp, ykazaHux y 3MiCTi;

MOSICHIOE, 1110 TaKe Iyra Koja; JOBXKHHA
KOJIa; IUTONIA KPYyTa; NPaBUIbHAN
MHOTOKYTHUK (TPUKYTHUK, YOTHPUKYTHUK,
IMIECTUKYTHUK), BIIUCAHUN y KOJIO Ta
OIMCAaHWM HaBKOJIO KOJIA;

CHIiBBiAHOCHUTH 3 00’ €KTaMH
HABKOJIMIIIHBOT A1MCHOCTI BKa3aH1 y 3MICTI
irypu;

004 HCITI0E PaJIlyC KoJIa 32 CTOPOHOIO
BIICAHOTO B HHOT'O MPABUIILHOTO
MHOTOKYTHHUKA (TPUKYTHHUKA,
YOTUPUKYTHHUKA, MIECTUKYTHUKA) 1

MHuoroxkyTtHuku. lIpaBunsanii
MHOT'OKYTHUK, HOT'O BUJIA Ta
BJIACTHBOCTI.

IIpaBubHUN MHOTOKYTHUK, BIUCAHUM Y
KOJIO Ta ONIMCAaHUK HABKOJIO KOJIA.

JloBxkuHa koisa. JIoB)KuHA IyTrH KOJIa.

[Lnoma kpyra ta KOro 4acTuH




HABIIaKM; PaJlyc KOJia 32 CTOPOHOIO
OIMMHICaHOTO HABKOJIO HHOTO MPABMIIBHOTO
MHOTOKYTHHKA (TPUKYTHHUKA,
YOTUPUKYTHHKA, INIECTUKYTHUKA) 1
HaBIAKW; JTOBKWHU KOJIA 1 AYTH KOJIa;
TUTOIIII KpyTa, CEKTOpa,

Oyaye npaBUILHUIN TPUKYTHHK,
YOTUPUKYTHUK, MECTUKYTHUK;
3aCTOCOBY€ BUBUCHI O3HAYEHHS,
BJIACTUBOCTI Ta (hOPMYIH 10
PO3B’sI3yBaHHS 3a7a4

Tema 3. JIEKAPTOBI KOOPJIMHATH HA IIJIOLUWHI (12 rox)

Y4eHb/y4eHUIIs:

HABOJMTH NMPUKJIAJU CITIBBITHOIICHD,
YKa3aHUX Y 3MICTI;

OTIHCYE MPSIMOKYTHY CUCTEMY KOOPJHHAT;
MOSICHIOE:

* [0 TaKe CUHYC, KOCHHYC, TAHT€HC
kyTiB Bi7 0° no 180°; piBHsHHS Dirypu;

* K MOJICHA 3a0amu Ha KOOPIUHATHIN
IUIOMIMHI TIPSIMY; KOJIO;

(opmyTr0€ TEOpEMH NPO BiACTAaHb MIXK
JIBOMa TOYKAMH; KOOPJUHATHU CEPEIMHU
BIJIpI3Ka;

3aMMCYy€ TA NOSACHIOE:

e ¢opmynu KOOpIWHAT CEPEIUHA
BiJIpi3Ka, BIJICTaH1 M)XK IBOMa TOYKaMHU;

®  pIBHAHHA KOJA, NPAMOL,

300paxye€ Ta 3HAXOAUTHh HA PUCYHKAX
reoMeTpuuny dirypy (mpsimy, Koio) 3a ii
PIBHSIHHSIM Yy 3a/laHild CUCTEMI KOOPJINHAT;
o0umncIIo€:

e KOOPAMHATHU CEpEANHHM BiJIPi3Ka,

e  BIJICTAaHb MDXK JBOMa TOYKAMH, 3aIaHUX
CBOIMU KOOpJIHMHATAMU;

AOBOAUTH TEOPEMY IPO BiJICTAaHb MIX
JBOMa TOYKaMH; KOOPJIMHATH CEPEANHU
BIJIpi3Ka;

3aCTOCOBY€ BUBUYCHI POPMYIH i pIBHAHHSA
¢iryp 1o po3B’si3yBaHHSA 331a4

CuHyC, KOCUHYC, TAHTEHC 1 KOTAHTEHC
kyTiB Big 0° 1o 180°.

ToroxHOCTI:

sin (180° — a) = sin

cos (180° — o) = —Cos a.

JlexapToBa cucTemMa KOOpUHAT.
Koopaunartu cepenunu Biapi3ka.
[Toxin Bizipi3Ka B MOJJAHOMY
BITHOIIIEHHI.

Bixcrans M) ABOMa TOYKaMU 13
3aJITaHUMH KOOpJAMHATaAMHU.
PiBHsHHS MiHIT HA TUIOLIMHI.

PiBHsiHHS KOJIa 1 IPSAMOT.
Po3B’s13yBaHHs 3a/1a4 KOOPIUHATHUM
METOA0M




Tema 4. BEKTOPHU HA TJIOILMHI (12 rox)

Y4eHb/y4eHUIIs:

HABOJWTH NPUKJIAAU PIBHUX,
MPOTHICKHUX, KOJIIHEAPHUX BEKTOPIB;
MOSICHIOE:

* W0 make BEKTOP; MOJYJb 1 HAIPAM
BEKTOpA; OMHUYHUN BEKTOP; HYJIb-
BEKTOD; KOJIIHEapHi BEKTOPH; MPOTHUIICKHI
BEKTOPH; KOOPJIMHATH BEKTOPA; cyma i
PI3HUIIA BEKTOPIB; 100yTOK BEKTOpa Ha
YUCIIO;

* K 3a0amu BEKTOD;

* K GiOKIACMU BEKTOP BiJl 3aJIaHOT
TOYKHU;

*  3a AKUMU NPABULAMU 3HAXOOSAMb CYMY
BEKTOPIB; J0OYTOK BEKTOpa Ha YUCJIO;
dhopmy.roe:

*  03HaueHHs PIBHUX BEKTOPIB;
CKQJISIPHOTO T00YTKY BEKTOPIB;

e gracmugocmi Al HaJl BEKTOPAMH;
300paxye i 3HAXOAUTHh HA PUCYHKAX
BEKTOD; BEKTOP, PIBHUI a00 MPOTUIICKHUI
M0JIaHOMY, KOJIIHEapHHUM MMOAaHOMY, Y T. U.
3a 1Oro KOOPANMHATAMU; BEKTOP, IO
JOPIBHIOE CyMi (Pi3HHMIII) BEKTOPIB,
100yTKY BEKTOpa Ha YHCIIO;

004ucCIIoE:

*  KOOpPJMHATH BEKTOpa, CyMU (Pi3HUIII)
BEKTOPIB, JOOYTKY BEKTOpa Ha YUCJIO;

e JIOBXKHUHY BEKTOPA, KYyT MIX JBOMA
BEKTOPaMH;

00IPYHTOBYE PIBHICTh, KOJIIHEAPHICTh
BEKTODIB;

3aCTOCOBY€ BUBUYEHI O3HAYEHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 33124

CkansipHi Ta BEKTOPHI BEJTUYHHHU.

Bektop. Moaysb 1 HanpsiM BEKTOpa.
PiBHiCTBH BEKTOPIB.

Koopaunatu Bextopa. JlomaBanss i
BiIHIMaHHS BEKTOPiB. MHOKEHHS
BeKTOpa Ha unciio. KoyHeapHi BEKTOPH.
Posknananus BekTopa 3a 1BoMa
HEKOJIIHEAPHUMHU BEKTOPAMHU.

Ckansipuuii 100yTOK BEKTOPIB Ta HOT0
BJIACTUBOCTI

3acTocyBaHHS BEKTOPIB JI0
PO3B’sI3yBaHHS 3a/1a4 1 IOBEICHHS
TEOpeM

Tema S. TEOMETPUYHI IIEPETBOPEHHSI (10 ron)

Y4eHb/y4eHUIIs:

HABOJAUTHL NMpUKJIaaM Qiryp Ta ix oopasin
IIPU TEOMETPUYHHUX MEPEMIIICHHSX,
YKa3aHUX Y 3MICTi; Piryp, siki MaroTh
LEHTP CUMETPIi, BICb CUMETPIi; pIBHUX
diryp;

ITeperBopenns ¢iryp. Buau
IEPETBOPECHb.
[lepemimenns (pyx) Ta oro
BJIACTUBOCTI.

CumMeTtpist BIAHOCHO TOYKH 1 MPSMOT,




MOSICHIOE, 1110 TaKe MepeMimeHHs (pyx);
o0pa3 ¢irypu npu reoMeTpuaIHOMY
nepeMillieHHi; pirypa, CiMeTpuyHa
nojaHii BIIHOCHO TOYKHU (TIPSIMO);
CHUMETpIsl BITHOCHO TOYKH (TIPSIMO1);
napajieJibHe IEpeHECeHHSs; TOBOPOT;
PIBHICTBH (Piryp; roMOTETis;

dhopmy.roe:

*  03HauenHs PIBHUX Diryp;

e gracmugocmi NEPEMIIIEHHS; CUMETPIi
BIJIHOCHO TOYKH (IIPSIMOi); MapajaeabHOro
NepPEeHECEHHS; TOBOPOTY;

300paxye i 3HAXOAUTh HA PUCYHKaX
¢birypu, y sKi nepexoaarh nojaaxi Girypu
MPU PI3HUX BUAAX MEPEMILICHB;
OOIPYHTOBY€ CUMETPUYHICTD ABOX Iryp
BIJTHOCHO TOYKH (TIPSIMO1); HAsIBHICTH Y
¢birypu nentpa (oci) CUMeTpii; pIBHICTb
¢biryp 13 3aCTOCYBaHHSM MEPEMIIIEHb;
3aCTOCOBY€ BUBUYEHI O3HAYEHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 33124

IMOBOPOT, MapaJICIIbHC IICPCHCCCHHA.

PiBHicTh diryp.

[Toni6uicTh ¢iryp. [Tmormt noaioHMX
iryp.

['omoTeTis Ta TOA10HICTE.
3acTocyBaHHS MOJIOHOCTI 70
PO3B’sI3yBaHHS 3a7a4

MOBTOPEHHSI HABYAJILHOTO MATEPIAJTY
3A KYPC JIEB’SITOTO KJIACY (18 ron)

PesepBHi roguan — 2

Po3B’s13y€ 3a1a4i HA 3HAXO/KCHHS HEBIJJOMUX €JIEMEHTIB PeaJbHUX 00’ €KTIB;
3HAXOJKCHHS TIJIONI PeATbHUX 00’ €KTIB, MOKPUTTS TIOMIMHU MPABIIHHUMHA

MHOTI'OKYTHUKAaMHM TOLIO




IHosicHIOBAJIbHA 3aMIUCKA /10 HABYAJBHOI IPOrpaMu 3 MAaTeMaTHUKH
IS 5-9 KJ1aciB UM 3aKJIa/1IB 3arajibHOI CepeIHbOI OCBITH,
SIKi MPAI0OI0TH 32 HAYKOBO-MEAATOTIYHUM MPOEKTOM
«IHTesIEKT Y KpaiHW»

HapuanpHa mnporpama 3 martemMatukd (5-9 K1) a9 3akiajiB 3arajibHOl
CepeHbO1 OCBITH, SIKI MPAIIOIOTh 32 HAYKOBO-TIEJArOTIYHUM MPOEKTOM «IHTEJIEKT
VYkpainn», cTBOpeHa BIANOBIAHO 10 Jlep)kaBHOro craHaapTy 0a30BOi cepeaHbOl
OCBITH.

Biamosinno no makazsy MOH Ne 722 Big 24.05.19 3aiiicHeHO 301IbIIICHHS TOIUH
Ha BUBUCHHSI MAaTEMATUKHU B 5—9 Kjacax 3 METOIO CTBOPEHHSI CIIPUSATIMBUX YMOB JJIs
MIJTOTOBKM YYHIB JIO JEPXKABHOI MIJCYMKOBOI aTecTallii 3 MareMaTHKd y ¢opmi
30BHIIIHHOTO HE3AJICKHOTO OIIHIOBaHHS Ta BiAMOBiMHO 10 [lopsnky mpoBeneHHS
Jep>KaBHOI IMJICYMKOBOI arecTarlii, 3aTBeppkeHoro Hakazom MOH Bix 07.12.2018
Neo 1369, 3apeectpoBanoro B Minictepcetsi roctuuii Ykpainu 02 ciuns 2019 poky 3a
Ne 8/32979.

Breceno 3minum 10 gqomarka Hakasy MOH Bix 02.11.2016 Ne 1319.

Bignosinno mo nHakazsy MOH Ne 722 Big 24.05.19 naBuanbHa mnporpama 3
MaTeMaTuku A 5-9 kiaciB po3paxoBaHa Ha 210 roamMH HaBYaJIBHOIO Yacy Ha pIK
(6 rogMH HA THKIEHD).

TunoBuii HABYAJIbHUM IJIAH
JJISI 3aKJIATIB 3arajibHOI CepeHbOI OCBITH, SIKi MPAIOIOTH
3a HAYKOBO-NEJArOrivHUM NPOEKTOM «IHTeeKT YKpaiHm»

OcBgiTHI ramysi KiibKicTh TOJIMH Ha THXKJICHD Y KJIacax
5 6 7 8 9
Marematuka | Marematuka 6 6 — — —
Anrebpa — — 3,5 3,5 3,5
['eomeTpis — — 2,5 2,5 2,5

BukoHaHHs1 HaBUaJIBHOI MPOTrpaMH 3 MATEMATUKU Y CIIELiali30BaHUX IIKOJaxX i3
OOrauOJEeHUM BUBYEHHSIM 1HO3EMHHUX MOB 3A1MCHIOETHCS 332 PaxXyHOK YIIIJIbHEHHS
HABUYAJHLHOTO MaTepiaiy.

Ypoku, AKi HE MO3HAYEHO 3ipOoUKoi0 (*), 3aIUTaHOBAHO IS CHEIiali30BaHUX
KT 13 TIOTJUOJICHMM BUBUYCHHSM 1HO3€MHHUX MOB Ta B SKHUX Ha BHBUYCHHSA
MaTEMaTHKH BiJBEACHO 4 TOIUHH.

Ypoku, siKi MO>KHA 00’ €THATH, TI03HaUeHO (irypHoio ayxkoio ({).

TunoBuii HABYAJALHUHA NJIAH

IS clemiaJIiz0BaHUX HIKIJI i3 mOorJan0JJeHuM BUBYEHHAM iHO3eMHHUX MOB,

SIKI MPAIIOI0Th 32 HAYKOBO-NEJAATOTIYHUM NPOEKTOM «IHTEJeKT YKpaiHu»

OcBiTHI ramys3i KiibKicTh TOJIMH Ha THXKJICHD Y KJIacax
5 6 / 8 9
Marematuka | MaremaTtuka 4 4 — — —
Anrebpa — — 2 2 2

["'eomeTpis — — 2 2 2
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