HABYAJIBHA TIIPOI'PAMA 3 MATEMATHUKUA
s yuHiB 10-11 kiiaciB 3arajibHOOCBITHIX HABYAJIbHUX 3aKJIA/IB
IpogiabHuii piBeHb



MMOACHIOBAJIBHA 3AITNCKA

Beryn

[Iporpama mpu3HaueHa Ui opraHizaiii HaBYaHHS MaTeMaTHKH Ha mpodiabHOMY piBHI. Bona
po3pobieHa Ha OocHOBI Jlep:kaBHOro CTaHmapTy 0a30BOi 1 MOBHOI CEPEAHBOI OCBITH 3 ypaxyBaHHIM
0COOIMBOCTEH BiANOBITHUX MPO]isIiB HABUAHHS.

Mema waB4YaHHS MaTeMaTWKH Ha NMpoQiIbHOMY pIBHI MHojisirae y 3abe3ledeHHl CBIAOMOTO 1
MIIHOTO OBOJIOJIHHS CHCTEMOIO MAaT€MaTU4YHMX 3HAaHb, HABUYOK 1 yMIHb,  SIKI MOTpPiOHI Yy
MOBCSAKJACHHOMY KHUTTI 1 MalOyTHIN TPyAOBIM MisUTBHOCTI, JOCTATHI JIJI1 BUBUCHHS IHIIUX IMIKITBHUX
JVCHIUIUTIH Ta TPOJIOBXEHHS HABYAHHS y BUIIMX 3aKJIaJaX OCBITH 3a CIEUIATBHOCTAMH 13 3HAYHOIO
MaTEMaTHYHOIO CKJIaI0BOIO.

JlocsiTHEHHS 3a3HaUEHOT METH 3a0€31eUy€ThCSl BAKOHAHHSM TaKUX 3A60aHb:

. (opMyBaHHS B Y4HIB HAYKOBOT'O CBITOIJISILY, YSIBJIEHB IPO 1€ Ta METOIM MaTeMaTHKH, ii poJib y
Mi3HaHHI JIACHOCTI, YCBIJOMJICHHS MaTE€MaTWYHUX 3HaHb SK HEBIJ €MHOI CKJIaJ0BOi 3arajabHOL
KyJIbTYpH IIOJUHH, HEOOXiTHOI YMOBHU TOBHOI[IHHOTO JKUTTS B CyYaCHOMY CYCHIUIbCTBI; CTIHKOi
NO3UTHUBHOI MOTHBALIIT 10 HABYAHHS;

. OBOJIO/IIHHS YYHSIMH MOBOIO MAaTE€MaTUK{, CHUCTEMOI0 MaTeMaTHYHUX 3HaHb, HAaBUYKAMM Ta
YMIHHSIMH, TTOTPIOHMMH Yy TIOBCSAKICHHOMY JKHTTI Ta MalOyTHIN mpodeciiHii MissIbHOCTI, JOCTaTHIX
JUTSL YCTINIHOTO OBOJIOAIHHS 3HAHHSMHM IHIIMX OCBITHIX Taiy3eil 1 3a0e3ledyeHHs] MOTHUBAIlii MOTpeOu
HeNepepBHOCTI HABUATHCS BIIPOJOBXK JKUTTS.

. IHTEJEeKTyaJIbHUIl PO3BUTOK OCOOMCTOCTI — PO3BHUTOK JIOTTYHOIO MHCICHHS Ta IHTYilli y4HiB,
IPOCTOPOBOI ySIBH, IaM'sITi, yBaru, alrOPUTMI4YHO1, iH(HOopMaIiitHoT Ta rpadiuHoi KyIbTypH;

. IPOMAJISHCHKE BUXOBAaHHA Ta ()OPMYyBaHHS IMO3UTHUBHUX PHUC OCOOMCTOCTI —IHIIIATHBHOCTI Ta
TBOPYOCTI, Mi3HABAIBHOI CAMOCTIHHOCTI Ta 1HTEpecy, MOTpeOr B CaMOOCBITI, 3JaTHOCTI aJaNTyBaTUCS
JI0 YMOB, IO 3MIiHIOIOThCS;

. (bopMyBaHHS )KUTTEBUX KOMIETEHTHOCTEH YUHS — MO3UTUBHUX PUC XapaKTepy (HAIMOJIErIuBOCTI,
BOJII, KYJIbTYPH JAYMKH 1 MOBEJIHKH, OOIPYHTOBAHOCTI Cy/I’KEHb, BIANOBIIATBHOCTI 32 IOPYUYEHY CIpPaBy
TOIIIO);

. (dhopMyBaHHS 3arajJIbHOIOJCHKUX JYXOBHUX IIHHOCTEH OCOOMCTOCTI; BUXOBAaHHS HAIllOHAIBHOL
CaMOCBIIOMOCTI, TOBary /10 HaIlliOHAIBHOT KYJIBTYPH 1 TPAAUIiN YKpaiHH.

3MICTOBE HANOBHEHHSA MPOrpaMH peasli3ye€ KOMIETEHTHICHUM MiAXiJg 10 HaBYaHHS,
CIpsIMOBaHWH Ha (OPMYBaHHS CHUCTEMH BIIIOBIIHUX 3HaHb, HABHYOK, JOCBimy, 3MIOHOCTEH 1
CTaBJICHHs, sIKa Ja€ 3MOTy OOIDYHTOBAaHO pPOOMTHM BHCHOBKHM IIPO 3acCTOCYBaHHS MaTEMaTHKU B
pealbHOMY HTTI, BU3HAYA€ TOTOBHICTh BUITYCKHUKA IIKOJIH /10 YCIIIIHOI JISUTBHOCTI B COLIIyMI.

[TepenbavaeTbes, 110 BUITYCKHHUK 3arajlbHOOCBITHBOI'O HABYAIBHOTO 3aKJIady:

. PO3MI3HAE KUTTEBI UM MPEAMETHI CUTYyalli sIK 3a/4ayi, 0 MOXHa PO3B’s3aTH MaTeMaTUYHUMU
MeTofaMu; (opMyiroe X MaTeMaTHYHOIO MOBOIO Ta pO3B’s3y€, BUKOPUCTOBYIOUM MaTeMAaTHYHI
KOMITETEHTHOCTI, OIIIHIOE MOXHOKY OOYHCIICHBb Ta THTEPNPETyE OTPUMaHI1 pe3yjbTaTH 3 ypaxXyBaHHIM
KOHKPETHHX YMOB, 3MICTYy Ta I[JIell mpeaMera IOCHIHKEHHS; 3aCTOCOBYE MaTeMaTH4YHI MOJEINi MpH
BMBYCHHI NpUpomHHYUX ((Pi3uka, acTpoHOMis, Teorpadis, eKoHOMiKa, XiMmisg, Oi0JIoTis) Ta IHIIUX
HaBYAJIbHUX MIPEIMETIB;

. JIOTIYHO MMCIMTH (aHANI3ye Ta MOPIBHIOE, MPOTHO3Y€E PE3yJIbTaT, y3arajbHIOE 1 CUCTEMATH3YE,
Ki1acuikye MaTeMaTHYHI 00’ €KTH 3a TIEBHUMH BJIACTUBOCTSAMH, HABOAUTH KOHTPIPUKIIAIU, BUCYBAE Ta
NepeBips€ TIMOTE3H); BOJIOIi€ AITOPUTMAMHU Ta EBPUCTUKAMHY,

. KOPUCTYETbCA BIAMOBIIHUMH JDKEpeNaMu Ui MOLIYKy MaTeMaTH4Hoi iHQopmarii, Moxe
CaMOCTIMHO 11 IpoaHaji3yBaTH Ta MepeJaTd MaTeMaTW4Hy CYTh (B TEKCTOBIH, rpadiuHiid, TabIuuHii,
3HAaKOBO-CUMBOJIbHIN (hopmax);



. BUKOHYE MaTEeMaTH4HI PO3PaxXyHKH, PAIliOHAIBHO MOETHYIOYM YCHI Ta MUCHMOBI OOYMCIICHHS,
BUKOPUCTOBYE €JIEKTPOHHI OOUUCITIOBAJIBHI TPUCTPOT;
. BUKOHYE  TOTOXHI  TIEpPETBOPEHHS  aireOpaiyHuX,  IMOKAa3HUKOBUX,  JIOTApUPMIYHHUX,
TPUTOHOMETPUYHHUX BUPA3iB MiJ Yac po3B’sI3yBaHHS Pi3HHUX 3ajad (piBHAHbB, HEPIBHOCTEH, IX CHUCTEM,
reOMETPUYHUX 3a/1a4, 3a/1a4 13 3aCTOCYBAaHHSAM TPUTOHOMETPIT);
. aHami3ye rpadiku QyHKIIOHAIBHUX 3aJIe)KHOCTEH, AOCIIPKY€E TXHI BIACTUBOCTI; BUKOPUCTOBYE
BJIACTUBOCTI €JIEMEHTapHUX (QYHKIIM JUIsl aHami3y Ta ONUCY pealbHUX SIBUI, (I3MYHUX MPOLECIB,
3aJIEKHOCTEN;
. BOJIOJII€ METOJaMH MAaTEeMaTUYHOTO aHaJli3y B 00Cs31, IO JA03BOJISIE JOCIIKYBATH BIACTUBOCTI
eneMeHTapHux QyHKUiH, OyayBaTH iX rpadiku 1 po3B’si3yBaTH HECKIIAHI MPUKIIAAHI 3a/1a4i;
. 00uHrCII0E UMOBIPHOCTI BUIAJKOBUX TIOJIIM, OIIIHIOE IMIAHCH iX HACTAHHS, aHAJII3Y€ BHITAJKOBI
BEJIMYMHN Ta 3HAXOJHUTH IX HAUTPOCTINI XapaKTEPUCTUKH, PO3YMi€ 3HAUECHHS TOJIOBHUX CTATHCTUYHUX
MOKa3HUKIB, OOMpA€E ONTUMAJIbHI PIIICHHS;
. 300paxkye TeoMeTpu4Hi (Irypu, BCTAHOBIIOE 1 OOTPYHTOBYE iXHI BIIACTHUBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (hiryp mpu po3B’s3yBaHHI 3a7ay; BUMIPIOE TEOMETPUYHI BEIIUYMHH, SIKI XapaKTePU3YIOTh
pPO3MIllIEeHHsI TeOMETpUYHUX Giryp (BiACTaHl, KyTH), 3HAXOAWTh KIIbKICHI XapaKTepUCTUKH Qiryp
(momti, 00’emn) .

Kpim Toro, HaBuaHHs MaTeMaTUKHU Ma€ 3pOOMTH NEBHMH BHECOK y (DOpPMYyBaHHS KIFOUOBHX
KOMIIETEHTHOCTEMN.

Kirouosi komrierentocti | Komronentu

1 CrinKyBaHHS JEP)KaBHOIWO | YMinnA: CTaBUTH 3alUTaHHS 1 po3Mmi3HaBaTH MpoldiieMy;
(1 pigHOFO Yy pa3i | MipKyBaTH, pOOMTH BUCHOBKM Ha OCHOBI iH(popMmaIlii, mogaHoi B
BIJIMIHHOCTi) MOBaMH pizHuX (opmax (y TabnuIX, Alarpamax, Ha rpagikax); po3yMiTH,
MOSICHIOBATH 1 TIEPETBOPIOBATH TEKCTH MaTEMaTHYHHX 3a/1adu
(YCHO 1 MMCBMOBO), IPaMOTHO BUCJIOBJIIOBATUCS PiTHOIO MOBOIO;
JOPEYHO Ta KOPEKTHO BXKHMBATH B MOBJIEHHI MaTeMaTUYHY
TEPMIHOJIOTII0, YITKO, JAKOHIYHO Ta 3pO3yMiIo (HOpMyIrOBaTH
IYMKYy, apryMEHTyBaTH, JIOBOJMTH TPAaBHIBHICTb TBEPIKCHb;
TIOTIOBHIOBATH CBili CIIOBHUKOBUH 3arac.

Cmaenenna: PpPO3yMiHHS Ba)XJIMBOCTI YITKUX Ta JAKOHIYHUX
(hopMyITIOBaHb.

Haeuanvni pecypcu:  O3HAaYCHHA TIOHATH, (POPMYIIOBAHHS
BJIACTUBOCTEH, TOBEJICHHS TEOPEM.

2 CrinKyBaHHS 1HO3EeMHUMM | YMiHHA: CHIIKYBaTUCS 1HO3EMHOIO MOBOI 3 BHMKOPHCTaHHSAM
MOBAaMH. YHCJIIBHUKIB, MATEMAaTUYHUX MOHATH 1 HAly>)KUBAHIIINX TEPMIHIB;
CTaBUTH 3alUTaHHg, (OPMYJTIOBATH NpodIeMy; 3iCTaBISATH
MaTeMaTUYHUN TepMiH 4Yu OyKBEHE IIO3HAuY€HHS 3 HOro
MOXO/DKEHHSAM 3 1HO3eMHOI MOBH, MPAaBUIBHO BUKOPHUCTOBYBATH
MaTeMaTH4YH1 TEPMIHU B MOBCSIKICHHOMY >KUTTI.

Cmaenenna: yCBITOMJICHHS Ba)KJIMBOCTI BHUBUYEHHS 1HO3EMHHX
MOB IS PO3YMIHHS MaT€MaTHUYHUX TEPMIHIB Ta TO3HAYCHb,
MOIIYKY 1H(QOpMAIlil B IHIIOMOBHHX JKEpesiax.

Haguanvni  pecypcu:  TEKCTH  1HO3EMHOIO  MOBOIO 3
BUKOPUCTAHHSM CTaTUCTHYHHX JIaHUX, MATEMaTHYHUX TEPMiHIB.

3 MarematnyHa Yminna: onepyBatu 4mucioBor iH(OpMAIli€D, TEOMETPUIYHUMH




KOMIIETEHTHICTb.

o0’eKTaMM Ha IUIONIMHI Ta B TPOCTOPI; BCTAHOBIIOBATH
MPOCTOPOBI  BINHONIGHHS  MDK  peaTbHUMH 00’ €KTaMu
HaBKOJMIIHBOI  JIHCHOCTI  (HPUPOJHUMH,  KyJIbTYPHUMH,
TEXHIYHUMHU TOIIO); PO3B’A3yBaTH 3ajadi, 30KpeMa MPaKTUIHOTO
3MICTy; OyayBaTh 1 AOCTIHKYBAaTH HAWMPOCTIII MaTeMaTH4HI
MOJIeINi pealbHUX 00'€KTIB, MPOIECIB 1 SBUII, IHTEPIPETYBATH Ta
OIIIHIOBATH PE3yJIbTaTH, MPOTHO3YBAaTH B KOHTCKCTI HABYAIBHUX
Ta MPAKTUIHHX 33/a4; BUKOPUCTOBYBATH MAaTEeMATUIHI METOJIU Y
KUTTEBUX CUTYaIlIsIX.

Cmaenenna: yCBIJOMIIGHHS 3HAa4€HHsS  MaTeMaTHUKUA IS
MOBHOLIIHHOTO JKUTTSI B CYYaCHOMY CYCHUIbCTBI, PO3BUTKY
TEXHOJIOTIYHOTO, EKOHOMIYHOTO 1 OOOpPOHHOTO TIOTEHIATy
JIep>KaBH, YCITIITHOTO BUBYCHHSI 1HIIIMX JUCITUTLTIH.

Haeuanvni pecypcu: po3B'si3yBaHHS MaTeMaTUYHUX 3aj1ad,
30KpeMa TaKHX, 10 MOJIEITIOIOTh peabHi JKUTTEBI CUTYyAIlil.

OCHOBHI KOMITETEHTHOCTI

y TPUPOJHUYUX HayKax 1

TEXHOJOTIAX.

Yminna: posmiznaBatu mpoOIemMu, 0 BUHUKAIOTHh Y JOBKULTI 1
SKI MOXHa pO3B’si3aTH 3aco0aMM MaTeMaTuKd; OyIyBaTh Ta
JOCIIKYBAaTH ~MaTeMaTW4YHI MOJEN TPUPOJHHMX  SBHII 1
MIPOLIECIB.

Cmaenenna: YCBIIOMICHHS BaXKIIMBOCTI MAaTEeMaTUKH  SIK
YHIBEpCaJIbHOI MOBU HaYKH, TEXHIKH Ta TEXHOJIOT1H.

Haeuanvni pecypcu: cxnagands rpadikiB Ta jgiarpam, sKi
UTIOCTPYIOTh  (DYHKIIIOHAJIBHI 3aJIe)KHOCTI PE3yJIbTaTiB BIUIUBY
JIOJICHKOT MISITBHOCTI HA IPUPOTY.

Indopmariitno-tudpona

Yminna: CTPYKTYpYyBaTu ,[[aHi; ,Z[iSITI/I 34 AJITOPUTMOM Ta CKJIaAaTu

KOMIIETEHTHICTh QTOPUTMH; BHW3HAYATH JIOCTATHICTh HaHUX U PO3B’SI3aHHS
3aja4i; BUKOPHUCTOBYBATH pi3HI 3HAKOBI CHUCTEMHU; 3HAXOJUTH
iHpopMallit0 Ta OI[IHIOBAaTH 1ii JOCTOBIPHICTH, JIOBOJUTHU
ICTUHHICTb TBEPIKEHb.
Cmaenenna: KpUTHUYHE OCMUCIEHHs iH(popmauii Ta mpxepen ii
orpuManHs; ycBigomsieHHs BaxiuBocTi IKT mns edexruBHOTO
PO3B’A3yBaHHs MaTeMAaTUYHUX 3a]1ay.
Hasuanwhi pecypcu: Bizyamizaiis JaHux, o0ymoBa rpadikiB Ta
Jiarpam 3a JOMOMOTOI0 MMPOTPAMHUX 3aCO0i1B.

YMmiHHA BUYUTHUCS | Yminna: BU3HAYATH METY HABUAIBHOI IiSUTBHOCTI, BinOuWpatu i

BIIPOJOBIK KHUTT

3aCTOCOBYBaTH MOTPIOHI 3HAHHS Ta CMOCOOM MiSUTBHOCTI ISt
JOCATHEHHSI I[i€] METH; OpPraHi30BYBaTH Ta IUIAHYBaTH CBOIO
HABYAJIGHY  JiSUTBHICTH,  MOJETIOBATH  BJIACHY  OCBITHIO
TPAEKTOPiIO, AaHANI3yBaTH, KOHTPOJIIOBATH, KOPUTYBaTH Ta
OIIIHIOBATH PE3YyJIbTaTH CBO€i HABUAIBHOI JiSTBHOCTI; IOBOJIUTH
MIPABUIbHICTh BJIACHOTO CYJIPKEHHS abo BU3HABATH
MTOMIJIKOBICTb.

Cmaenenna: YyCBIIOMJICHHS BJIACHUX OCBITHIX TOTped Ta
L[IHHOCTI HOBMX 3HaHb 1 BMIHb; 3al[IKaBJIEHICTh y Mi3HAHHI CBITY;
PO3YMIHHS BaXKJIMBOCTI BUUTHUCS BIPOAOBIK KUTTS; IPArHeHHs 10




BJIOCKOHAJICHHS PE3YJIbTATIB CBOET MiSTILHOCTI.

Haguanwni  pecypcu: MOJIGNIOBAaHHS  BIACHOI  OCBITHBOL

TpaekTopii.

[HimiaTuBHICTH 1
1 IPUEMITHBICTD

Yminna: renepyBaTi HOBI 17€1, BUPILIYBaTH KUTTEBI MpoOiIeMy,

aHaJi3yBarHy, YXBaJIIOBATU ONITUMAJTBHI pilieHHs;

BUKOPUCTOBYBaTH KpuUTepii MPaKTUYHOCTI, €(EeKTHBHOCTI Ta
TOYHOCTI, MO0 0OpaTH HalKpaie pIilIeHHS;, apryMEHTYBAaTH Ta
3aXHINATH CBOIO IMO3MIIII0, AUCKYTYBaTH; BUKOPUCTOBYBATH Pi3Hi
cTparerii, IIyKal4Yd ONTUMAJbHUX CIOCOOIB  pO3B’S3aHHS
KHUTTEBOTO 3aBJAHHS.

Cmaenenna: 1HILIATUBHICTD; BIANOBIIANbHICTD, YINEBHEHICTh Yy
co0i; MepeKOHaHICTh, MO YCIX KOMAaHIU — IIe¢ W OCOOUCTH
YCIIIX; TO3WTHBHE OIIHIOBAHHSA Ta MIATPUMKAa KOHCTPYKTHBHHUX
11eH 1HIINX.
Haguanwhi 3a1a4l  MIANPUEMHHUIIBKOTO

pecypcu: 3MiCTy

(omrTuMmizartiiiHi 3a7a4i).

ComianpHa Ta
TpOMaIsIHCBbKA
KOMIIETEHTHOCTI

Yminnna: aprymeHtyBatH Ta BIJCTOIOBATH CBOKO TMO3HIIIIO;
YXBaJIIOBaTU apryMEHTOBaH1 PIIIEHHS B YXUTTEBUX CUTYallsX;
CHIBMpAIfOBAaTU B KOMAaHJI, BHOCHUTH CBOIO YacTKy B poOOTy
Tpynu  JUIS
€KOHOMIUHY CHUTYyallilo, POJMHHUN OIO/DKET, KOPHUCTYIOUHUCH
MaTeMaTUYHUMHM METOJaMM; OpPIEHTYBaTHCA B LIMPOKOMY KOIi
MOCIyr 1 TOBapiB Ha OCHOBI UITKMX KpHUTEpiiB, poOUTH

CIOXKMBYMKA BHOIp, CHUPAIOYHCh, 30KpeMa, 1 Ha MaTeMaTH4Hi

BUpPIIICHHS MpoOJIeMU; aHalli3yBaTH BJAcHY

JaHi.

Cmaenenna: OmWaIMBICT 1 TTIOMIPKOBAHICTh, PIBHE CTaBJICHHS
0 IHIIMX HE3aJIEKHO BiJ CTATKIB, COIIAJBHOIO IMOXOIKEHHS,
BIJIMOBIAANBHICTH 32 CHUIBHY CIPaBY.

Haguanwhi pecypcu: 3a1adi coliaabHOTO 3MICTY.

O06i3HaHICTh Ta
caMOBUpaXeHHA Yy cdepi
KyJIbTYpH

Yminna: 3nilicHroBaTH HEOOX1THI pO3pPaXyHKH JIJISI BCTAHOBIJICHHS
NPOMNOPILIN, BIATBOPEHHS MEPCHEKTHBH, CTBOPEHHS 00 €MHO-
MPOCTOPOBUX KOMITO3UIIIH; YHAOUHIOBATA MaTeMaTHUYHI MOJIEII,
300pakatH (irypu, rpadiku, pUCYHKH, CXEeMH, JiarpaMH.
Cmaenenna: YCBIIOMICHHS B3a€MO3B’SI3Ky MAaTeMaTHKH Ta
KyJIbTYypH Ha TPUKIAIaX 3 apXiTeKTypH, >KUBOIHUCY, MY3HKH Ta
1H.; pO3YMIHHS  BaXJIMBOCTI  BHECKY  MaTeMaTHKIB Yy
3arajibHOCBITOBY KYJBTYPY.

Haesuanwhi pecypcu: 3aiadi po 30JI0THIA TIepepis.

10

Exonoriuna rpaMoTHICTH 1
310POBE KHUTTSL.

Yminna: BUCIOBIIOBATH BIIACHY AYMKY, CIyXaTH 1 UyTH IHIIHX,
OLIIHIOBAaTH apryMEHTH Ta 3MIHIOBATU AYMKY Ha OCHOBI JI0Ka3iB;
aHAITI3yBaTH 1 KPUTUYHO OIIHIOBATH COIIaIbHO-EKOHOMIUHI MO/Iii
B JIepKaBi Ha OCHOBI CTaTUCTHYHUX JaHHUX; BPaxOBYBaTH
MPAaBOBi, €TWYHI, CKOJIOTIYHI 1 COIiaJIbHI HACTIJAKH pIlICHB;
pe3yNbTaTiB  BUPIMICHHS

po3mi3HaBaTH, K  IHTepHpeTarii




po6IeM MOKYTb OyTH BUKOPHCTaHI JUIsI MAHIITYJTIOBaHHSI.
Cmaenenna: HaJalITOBAHICTh HA JIOTiYHE OOIPYHTYBaHHA
no3uilii 6e3 mepenyacHOro Mepexoay 10 BHCHOBKIB; MoBara o
npaB JIIOJUHHM, AaKTHBHA TO3WIIS 1moOJ0 OopoThOM i3
JTUCKPUMIHAIIIETO.

Haguaneni  pecypcu:  3amadi  COLIAIbHO-€KOHOMIYHOTO,
€KOJIOTTYHOTO 3MICTYy; 3ajadl, sIKl CIPHUSIIOTh YCBIAOMJICHHIO
IIHHOCTI 3JI0POBOTO CIIOCO0Y JKUTTSL.

Hackpi3ni qinii Ta ix peanizanisa. Y HaByayibHIA MporpaMi BUOKPEMIIIOIOTHCS TaKl HACKPI3HI
YOTHPHM JIiHII KIIOYOBUX KommeTeHTHOCTeH: '"Ekosoriuna Oe3mexka Ta CcTajJuii PO3BUTOK',
"I'pomaasiHCbKa BiAnoBigaabHicTB', "310poB'a i 0e3meka', "llinnpuemiuBicts Ta (QiHAHCOBA
rpaMoOTHICTB", sKi cripsiMOBaH1 Ha (HOPMYyBaHHS B YUHIB 37aTHOCTI 3aCTOCOBYBATH 3HAHHS W YMIHHA y
peaIbHUX KUTTEBUX CUTYaLlIsIX.

HackpizHi miHil € 3aco00M iHTerparii KJIYOBHUX 1 3arajJbHONPEAMETHUX KOMIIETEHTHOCTEH,
HaBUAJbHUX TMPEAMETIB Ta NPEIMETHHX IHMKIIB, iX HEOOXIAHO BpaxoByBaTh npH (HOpMyBaHHI
HIKUTBHOTO CEPEIOBUINA KUTTEAISUTBHOCTI.

Hackpi3ui miHIT € comiaJbHO 3HAYUMHUMH HAJINPEAMETHHUMH TEMaMH, SKi JOTIOMAararTh
dbopMyBaHHIO B Y4YHIB YSBIEHb MPO CYCHITLCTBO B I[JIOMY, PO3BHBAIOTH 3IAaTHICTH 3aCTOCOBYBATH
OTpUMaHi 3HaHHS Y PI3HUX KUTTEBUX CUTYyAIlisX.

HaBuanHs 32 HACKPI3HUMH JIHISIMU peai3y€eThCsl HacaMIIepe:

* yepe3 OpraHizallio BiAMOBITHOTO HABYAIILHOTO CEPEIOBHUIIA — 3MICT Ta 1[Il HACKPI3HUX TEM
BPaxXOBYIOThCS TpU (POPMYBaHHI TYXOBHOTO, COIIIAIBHOTO 1 (hi3UYHOTO CepPeIOBHUIIA HABYAHHS;

yepe3 0a30Bi HaBYallbHI MPEAMETH — IMiJ YaCc HaBUYaHHS, BUXOMISIYM 13 HACKPIZHHUX TeEM,
NPOBOJATHCS BIAMOBINHI TPAaKTOBKH, MPHUKJIAIN 1 METOIM HaBUAHHS, peasli3ylOTbCs HaIIpEIMETHI,
MDKKJIACOBI Ta 3arajibHOUIKUIBbHI MPOEKTH. POJIb HABUANBHUX MPEIMETIB PU HAaBYaHHI HACKPI3HUX TEM
— pi3Ha 1 3JIEKUTH BiJ IIUIEH 1 3MICTy HAaBYAJIHLHOTO MPEIMEeTa Ta BiJl TOTO, HACKUILKH TICHO TOB’sI3aHUMN
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOH UM 1HIIMHA MPEIMETHUH IUKIT;

* gyepe3 mpeMETH 3a BUOOpOM;

* gyepe3 cremiaabHi KypcH 3a BUOOPOM;

* gyepe3 Mo3aKJIacHy HaBYalIbHY poOOTY.

Hackpi3Hi JjiHii:

1. Hackpisna ninist «Ekonoziuna 6e3neka ma cmanuil po3eumox» HauiieHa Ha GOpMyBaHHS
B YYHIB COIIlaJIbHOI aKTMBHOCTI, BIJMOBIJAJbHOCTI Ta EKOJIOTIYHOI CBIJIOMOCTi, TOTOBHOCTI OpaTu
y4acTh y BUPILIECHHI TUTaHb 30€pEKEeHHS TOBKIJUIS 1 PO3BUTKY CYCIIIbCTBA, YCBIIOMIJIEHHS BaXKJIMBOCTI
CTaJIOT0 PO3BUTKY JJII MaOyTHIX IMOKOJIiHb.

[Ipobnematuka HackpizHoi JiHii “ExonoridyHa 6e3meka Ta CTanwii pO3BUTOK~ Peasli3ye€ThCs B
Kypcl MaTeMaTHKH, HacaMIlepes, Yyepe3 3aBJlaHHs 3 peaJbHUMU JaHUMHU PO BUKOPUCTAHHS MPUPOIHUX
pecypciB, iX 30epekeHHs Ta NPUMHOKEHHs. AHali3 IUX JaHUX CIpHs€ PO3BUTKY OEpEeXIMBOIrO
CTaBJICHHS /10 HAaBKOJIMIIHBOTO CEPEJOBUINA, €KOJIOTii, (OpPMyBaHHIO KPUTUYHOTO MHUCIIEHHS, BMIHHA
BUPILIYBAaTH MPOOJIEMH, KPUTHYHO OLIIHIOBATU NMEPCHEKTUBH PO3BUTKY HABKOJIMIIHBOI'O CEpEIOBUINA 1
JTroaAuHU. MOKIIMBI YPOKH Ha BiAKpuTOMYy moBiTpi. IIpu po3riszi wi€l niHii BakIuBe MicIe 3aiMaioTh
BiJICOTKOB1 00uUMCIIeHHs, (QYHKIIIT, €JIEeMEHTH Teopii IMOBIpHOCTEN Ta CTATUCTHKHU.

2. Peamizariist HackpizHO1 HiHil «J pomadanceka ionogioansHicme» cripusitumMe GOpMyBaHHIO
BIJITIOBIZJAJIFHOT'O WIEHA IPOMAaJH 1 CYCHUIBCTBA, 1[0 PO3yMi€ MPUHLUIM 1 MEXaHi3MH (YHKIIOHYBaHHS
cycminberBa. Ll Hackpi3Ha JIiHIS OCBOIOETBCS B OCHOBHOMY 4Yepe3 KOJEKTHBHY [isUIbHICTD



(mocmimgHUIBKI poOOTH, POOOTH B TPy, MPOCKTH TOIMIO), SKa IOEIHYE MATEMaTHUKy 3 IHITUMHU
HaBYAJIbHUMHU TIpEJAMETaMH 1 pO3BHBAE€ B YYHIB TOTOBHICTh JIO CIIBIIpalli, TOJEPAHTHICTh ILOJO
PI3HOMaHITHUX CHOCO0IB AISTIBHOCTI 1 yMOK.

HaBuanHs MareMaTWku Ma€ BUKIWKATH B Y4YHIB SIKOMOTa OiJbIlIe MO3WTUBHUX €MOIliH, a ii
3MICT - OyTH HaIllJICHUM Ha BUXOBAHHS TMOPSAIHOCTI, CTAPAHHOCTI, CUCTEMAaTHYHOCTI, MOCIIIIOBHOCTI,
NOCHAIOUOCTI 1 4yecHOCTi. [lpukian BUWTens MOKIMKAHWK 3irpaTd BaXJIMBY poJib Y (OpMyBaHHI
TOJICPAHTHOTO CTaBJICHHS JO TOBApHIIIIB, HE3AJICKHO BiJI PIBHSI HABUYAIBHUX JIOCATHEHB. 3 III€i XK
HACKpI3HOIO JIIHIEI0 TIOB'S3aHI, HANpPUKIIAJ, MPOLIEHTHI OOYHUCIIEHHS, €JIEMEHTH CTAaTUCTUKH, IO
JTIO3BOJISIIOTh YYHSIM 3PO3YMITH 3HAYEHHS KUTHbKICHHX TMOKA3HHKIB MPU XapaKTEPUCTHUIIl CyCHUIHCTBA 1
HOTO PO3BUTKY.

3. 3aBOaHHsAM HACKPI3HOI JiHIT «300p0o6é’s i Oe3neka» € CTAHOBJICHHS YYHS SIK €MOIIIHO
CTIHKOTO WJIEHa CYCIUIbCTBA, 37aTHOTO BECTH 3J0POBUN CTOCIO XKUTTA 1 (hOpMyBaTH HaBKOJIO cebe
Oe3rneuHe )KUTTEBE CEPEIOBHILIE.

Hackpizna minis “310poB's 1 6e3meka” B Kypcli MaTeMaTHKH Peali3yeThCsl Uyepe3 3aBIaHHS 3
peaIbHUMU JaHUMH Mpo Oe3NeKy i 0XOpPOHY 3A0POB'sl (TEKCTOBI 3aBJaHHs, MOB’sI3aHI 3 CEpPeIOBUIIEM
JIOPOKHBOTO PYXy, PYXOM IIIIOXOMIB 1 TPAaHCIOPTHUX 3ac00iB, BIJICOTKOBHUMH OOYHCICHHSIMHU 1
rpagikaMu, 110 CTOCYIOThCS YHHHHKIB pU3UKY). OcobnuBo BaxkinuBuid anaini3z npuuud A TII, noB’s3anux
13 MepEBUIICHHSM IIBUIKOCTI. BapTo 3BepHyTH yBary Ha npoOjeMH, OB’ s3aHl 13 pU3UKaMU ISl KUTTS
1 3I0pOB’S TpU BHUBUEHHI OCHOB Teopii WMOBIPHOCTEH Ta MaTeMaTH4HOI CTaTHCTUKH. BupimeHHs
npooieM, 3HaHAEHUX 3 «ara-epeKToM'», pO3IJIs] KPAaCUBMX MAaTEMATHYHHMX KOHCTPYKIIHM, MOIIyK
ONTUMAJIBHUX METOJIB PO3B’SI3yBaHHS 33734 TOMIO, 3aTHI BUKIMKATH B YYHIB TIO3HUTUBHOTO BITUYTTS
YCIIXY.

4. Hackpizna ninist «Ilionpuemnugicme ma ginancosa cpamomuicms» HalijieHa Ha PO3BUTOK
TAepChKUX 1HIMIATUB, 3ATHICTh YCHIIIHO AISTA B TEXHOJIOTIYHOMY HIBHUAKO3MIHHOMY CEPEIOBUIIIL,
3a0e3MeueHHs] KPalioro Po3yMiHHS YYHSIMH TPAKTUYHUX AaCIMEKTiB ()IHAHCOBHWX IMUTAHb (3IIHCHCHHS
3a011a/KEHb, IHBECTYBaHHS, 3aTI03MYCHHS, CTPAaXyBaHHs, KPEAUTYBaHHS TOIIO).

Ils Hackpi3Ha JiHIS TOB's3aHa 3 PO3B'SI3yBaHHAM NPAKTUYHUX 3a/4ay II0AO IUIAHyBaHHS
TOCIOIAPCHKOT  MISUTBHOCTI Ta pEANbHOI OIIHKM BJIACHUX MOKJIMBOCTEH, CKIAIaHHS CiMEHHOTo
OroKeTy, (hopMyBaHHS €KOHOMHOI'O CTaBJICHHS J10 MPUPOAHUX pecypciB. BoHa peainisyeTscs mia yac
BHUBUYCHHS BiJICOTKOBUX OOYHCIICHB, PIBHSHB Ta (PYHKIIIH.

3 MeTor TiABUIIEHHS €(EeKTHBHOCTI HaBUYaHHS, HEOOXITHOI YMOBOIO € 3ally4eHHS 10
HaBYAJIbHO-BUXOBHOTO TPOLIECY KOMIIETEHTHICHOTO, MiSUIbHICHOTO Ta OCOOHCTICHO-OPIEHTOBAHOIO
MIIXO/IB, K1 MepeadadaroTh CUCTEMAaTHYHE BKIIFOUYCHHSI YUHIB JI0 PI3HUX BHIIB aKTUBHOI HaBYAJIBLHO-
MI3HABAJIBHOI JAISUIBHOCTI Ta (OpPMYBaHHS yMiHb KOPUCHUX Y pEAJIbHHUX KUTTEBUX CHUTYaLlsX.
JouinsHo, e 11e MOXKJIMBO, HE JIUIIE MMOKa3yBaTH BUHUKHEHHS MAaTeMAaTUYHOTO (PaKTy 13 MPaKTHYHOI
cuTyalli, a W UIIOCTpyBaTH MOro 3acTocyBaHHS Ha mpakTuii. PopMyBaHHIO MaTeMaTU4YHOI Ta
KIIOYOBHX KOMIIETEHTHOCTEW CIIpHsi€ BCTAaHOBJEHHS Ta peajizallis y HaBYaHHI MaTeMaTHKU
MDKIIPEAMETHUX 1 BHYTPIITHBONIPEIMETHHX 3BS3KIB, a caMme: 3MiCTOBO-1H(OpMAIIHHUX, ONepaliiHo-
TiSUTBHICHUX 1 OpraHi3aifHO-MeTOINYHHX. Ix BUKOPHUCTAHHS MOCUIIIOE Mi3HABAIBHUI 1HTEpPEC YUHIB 10
HABYaHHS 1 MIBUIIYE IX PIBEHb 3arajibHOI KYJIbTYpH, CTBOPIOE YMOBH JIJIsl CCTEMaTH3allii HABYaIbHOTO
matepiany i ¢GopMyBaHHS HAayKOBOI'O CBITOIJIsANy. YuHI HaOyBarOTh JOCBIAY 3aCTOCYBaHHS 3HaHb Ha
MIPaKTHII.

BaxnuBy ponib y HaBYaHHI MaTEeMAaTHKH BiJITpa€ CUCTEMATUYHE BUKOPHCTAHHS ICTOPHUYHOTO
MaTepiany, SKWAW MiJBUIIY€ IHTEpEC OO BHUBUEHHS MaTEMaTHKH, CTUMYIIOE€ TOTAT JO HAYKOBOI
TBOPYOCTI, MPOOY)KYye KPUTHYHE CTaBICHHSA N0 (PAKTiB, Ja€ Y4YHSAM YSBJICHHS NPO MAaTEMaTHKy SIK
HEBIJ'€MHY CKJIAJOBY 3arajibHOIIOACHKOI KynbTypH. Ha AOXiANMBUX NpUKIAgaxX CIiJ [OKa3yBaTU

1 nig “Ara-ecbekToM” MaeTbCA Ha yBasi crifibHe BUpILLEeHHS 3a7a4i 3 epeKToM panToBoro 3aoraay, “eBpukn”



YUHSIM, SIK PO3BUBAJIUCS MaTeMaTHUYHI MOHATTS 1 BiHOWIEHHS, Teopii Ta MeToan. O3HaHOMIICHHS YUHIB
3 iMeHamMu Ta OiorpadisiMu BUJATHHX Y4Y€HHX, SKI CTBOPIOBAJIM MaTeMaTHKY, 30KpeMa BHJIATHHUX
YKpaiHChbKUX MAaT€MaTHKIB, CIPUSITUME HA[IOHAJIbHOMY 1 HaTPIOTUYHOMY BUXOBAHHIO LIKOJISAPIB.

Crpykrypa HaByaiabHOi mporpamu. lIporpama pospaxoBana Ha 630 rogun 420 roaun
HaBYaJIbHOT'O Yacy, B1/IBEICHOI0 HAa BUBYEHHsI aJireOpH Ta MOoYaTKiB aHaii3y, 210 roauH Ha TE€OMETPIIO.

Po3nozin 3micTy i HaBYaJbHOTO Yacy € OpPI€EHTOBHUM. YUHUTENSM 1 aBTOpaM IMiAPYYHHKIB
HA/JA€ThCS IPaBO KOPUTYBATH TMOCHIJIOBHICTH BHUBYEHHS TEM Ta 3MIHIOBaTH PpO3MOALT TOJUH Ha
BUBYCHHS TeM 3aJIS)KHO BiJ MPUHHATOT METOAMYHOI KOHIEMI] Ta KOHKPETHUX HABYAJIHHHUX CHTYAIlil.
Ha ocHOBI Opi€HTOBHUX TE€MaTHYHUX IUIAHIB YUYUTENbh PO3POOIsiE KaleHIApHO-TEMAaTUYHUHN IUIaH, B
SKOMY KOHKPETH3Y€ETHCS 00CST HABYAIBHOTO MaTepiaiy.

[Iporpamoro mependaueHo pesepB HaBYaIbHOTO 4acy. Crioci0 BUKOPUCTAHHS PE3EpPBHOTO Yacy
BUYHTEIb MOXKE 00paTH CaMOCTIHHO: JUIsl TOBTOPEHHS Ha TIOYAaTKy HABYAILHOTO POKY MaTepiaiy, sSKHi
BHBYABCS y MOMEpEeaHIX KiacaX, K JOJAaTKOBl TOAMHU HA BUBYCHHS OKPEMHUX TEM, SIKIIIO BOHH Ba)KKO
3aCBOIOIOTHCS YUHSMH, JJIs1 IPOBEACHHS IHTETPOBAHUX 3 MPOQIILHUM a00 THIIMMU MIPEAMETaMH YPOKIB
TOIIIO.

[Iporpamy mnomaHo y ¢opMi TaOmMIl, MO MICTHTh JIBI KOJIOHKH: OYIKyBaHi pPe3yJIbTaTH
HaBYaJIbHO-MI3HABAJBHOT AISUIBHOCTI YYHIB Ta 3MICT HaBYaJIbHOrO Matepialy. Y 3MICTI BKa3aHO
HaBUaJbHUN Marepian, SKAW MMAIsArae BUBUCHHIO Yy BiAmMoBiAHOMY Kiaci. OudikyBaHI pe3yibTaTH
HaBYaJIbHO-II3HABAJBHOT JISUIBHOCTI YYHIB OpIEHTYIOTh HAa pe3yJbTaTH HABYaHHA, sSKI TaKOX € 1
00’€KTOM KOHTPOJIO Ta OI[IHIOBAHHSI.

B ocHOBY (hopMyBaHHS 3MIiCTy MpOrpaMu MOKJIaeH] TaKi MPUHIUIIH:

. HACTYIHICTh Yy HAaBYaHHI MAaTeMaTUKA MDK PI3HHUMH JIlaHKaMH MaTeMaTU4YHOI OCBITH,
HACTYTHICTH 3 A0NPO(ITEHIM HAaBYAHHSIM MAaTEMAaTUKH 1 HABYaHHSIM MAaTEeMAaTUKU Ha IHIIMX PiBHSX,

. 30epexeHHsT TPagulii BITYM3HSAHOI METOAMYHOI IIKOJIM Ta HAKOMHWYEHOTO JIOCBiTY
MiATOTOBKM BUIYCKHHKIB CIEIIaTi30BaHUX IIKIT 3 TMOTJIUOJCHUM BUBYCHHSIM MAaTEMAaTUKH Ta
NPEeMETIB IPUPOIHUYO-HAYKOBOTO IIUKITY;

. 30epeKEHHS BUCOKOTO pIBHS TEOPETHYHOI MaTEMaTHYHOI TMIATOTOBKH $SK OCHOBH
npodeciifiHoi MiAroTOBKH, BHUPOOJICHHS 3AaTHOCTI YCIIIIHO NPAIIOBaTH B Taly3iX NPUPOIHUYUX
JTUCIUILIIH, CAMOCTIMHO 3100yBaTH 3HAHHS,

. ¢dopMyBaHHS HEOOXIJHHX 3arajJlbHOHAYKOBUX, 3arajJbHOHABUAIBHUX Ta COIAJIbHO-
OCOOMCTICHUX KOMIIETEHTHOCTE Ha OCHOBI LIJIECHPSMOBAHOI peanizalii MUKIPEIMETHUX 3B A3KIB,
30KpeMa MpeAMETIB MPUPOTHUYOTO ITUKITY, K1 MAIOTh CTAHOBUTHU LIUTICHY CUCTEMY.

Marematuka 3aiiMae OCOOJMBE MICIIE Yy CHCTeMi 3HaHb JIIOJCTBA, BHUKOHYIOUH POJb
YHIBEpCAJILHOTO Ta TMOTY>KHOTO METOJAY CydYacHOi Haykd. ToMy OCOONMBY yBary BapTO NPHIUIATH
3’CyBaHHIO POJIi MaTeMaTHKHU B cdepax ii 3acTocyBaHb. 30Kpema, 3a0e3MeunTy 3aco0aMu MaTeMaTHKU
(dbopMyBaHHS B YYHIB NPaBWIBHUX YSBJICHb PO MaTeMaTHYHE MOJCIIOBAHHS Ta HABUYUTH IIKOJISIPIB
HOro 3acToCyBaHHIO 1O pO3B’sI3yBaHHS IIHPOKOrO Koja MPUKIAAHMX 3a]ad, 30KpeMa (i3HuHUX.
BuByaroun mMaremMatuky Ha mpoUILHOMY PiBHI, CTAPUIOKIACHUKHA MAalOTh YCBIJOMHTH, IO TpoIec il
3aCTOCYBaHHSI 10 PO3B’S3yBaHHS Oylb-SKUX MPUKIAAHUX 3a7ad PO3MOAUIAETHCS Ha TpH eramu: 1)
dbopmaizaris (mepexia Bif cuTyallii, OmMcaHoi y 3aaadi, 10 GopMaabHOI MaTeMaTH4HOT MOl Ii€l
cuTyalii, Ta 10 4iTKO c(opMyJIbOBaHOT MaTeMaTH4HOI 3ajaui); 2) po3B’s3yBaHHA 3a/adl y Mexkax
nmoOyoBaHoT Mozenmi; 3) iHTepmpeTallis OJEpP)KaHOTO PO3B’ 3Ky 3ajadi Ta WOTro 3acTOCYBaHHS JI0
BUXI1THOT CUTYaIlil.

Yac, BU3HaYeHW! Ha BUBYEHHS anreOpH 1 MOYaTKiB aHaIi3Yy, 1a€ MOXKJIHUBICTh MOTTTUOUTH PiBEHB
OMaHyBaHHS MPEIMETOM 32 PAaxXyHOK pO3IJsSAy Ha YpPOKax NPUKIaTHUX 3agad 31 chepu TEexXHIKH,
€HEepreTUKH, SAepHOI (PI3UKH, EKOJIOTIi, EKOHOMIKM TOILIO0, METOAM PO3B’SI3yBaHHS SKUX OMHUPAIOTHCS Ha
BHUBUYEHHI MaTepiall.



st kypey «AnreOpa 1 MovaTke aHami3y» OJHIEIO 3 MPOBIAHUX 3MICTOBHX JIiHIM HaBYAHHS €
(GyHKLIOHATbHA, TOMY Y TIpOLECi HABYAaHHS MPHUIUIIETBCS OCOOMMBA yBara JOCIIKEHHAM
BJIacTUBOCTEH (QyHKIINA y Tili yu iHmINA popmi. BaxmBo npu npoMy JeMOHCTPYBAaTH B3a€MO3B’SI30K
MK OCHOBHUMH TOHSTTAMH KypCy: (DyHKIIisI, pIBHSHHS Ta HEPIBHICTh. 30KpeMa, pPO3B’A3aHHS PIBHSIHHS
f(x)=0, mepiBnocteit f(x)>0,f(x)<0, € okpemumM BHmagKaMu 3ajaui Ha AOCIIIKEHHS (yHKIi
y=f(x) (3naxomkenHs HymiB QyHKIHI Ta MPOMDKKIB i 3HaKOCTATOCTI). TaKoXK 3ayBaxTe, IO BYHKIT
MOJICJIIOIOTh peallbHI NPOLIECH, TOMY B YSBIEHHI YYHIB Ma€ acOLIIOBATHCS XapakTep peaJbHOro
poIiecy i3 BIAMOBIMHOIO (yHKIi€0, 11 rpadikoM Ta BIACTHBOCTAMU. Hampukiaa, 3MiHIOBaHHS Macu
PAliOAKTHBHOI PEYOBMHM Ma€ BUKIMKATH ysBICHHS 1po (yHKIito m=mye *(k>0). Baxmso, o6
IIPUTaMaHH1 SIBUILY BJIACTHBOCTI (HAIPUKIIAJ, 3MEHUICHHS YK 30UIbIIEHHS MAacu, po3Maj pEeYOBUHHU 3
4acoM) MOB’sI3yBaJIMCh 13 BIACTUBOCTAMU (PyHKIIH (ciagaHHsA, 3pOCTaHHs, NPSAMYBAHHS 0 HYJIs, KOJIH
t — 00). JlomiibHO OCOONMBY yBary NpUIUINTH MOKAa3HUKOBIN (PyHKIII, sSIKa IIUPOKO BUKOPUCTOBYETHCS
MIPU MOJICTTIOBaHHI TIPOIIECIB 1 SIBUI HABKOJHUIITHBOTO CBITY.

OmHUM 13 TOJIOBHUX 3aBJlaHb BUBYCHHS MAaTeMaTHK{ Ha MPO(UILHOMY PIBHI € TaKOX PO3BUTOK
rpadiyHOi KyIbTypd YYHIB, IO 3yMOBJIEHO MPaKTUYHMMU MOTpedamMu — pobota 3 rTpadikamu,
JiarpamMaMu, PUCYHKaMu 3aiiMae 3Ha4YHEe MICIIE B IISUIBHOCTI CIIEIiallicTa TEXHIYHOTO Ta MPUPOTHUYOTO
npodini. Tomy ocobnuBy yBary npu BUBUYEHHI QyHKIIIH c1if npuaUMTH (OPMYBAaHHIO B YYHIB YMiHb
BCTAHOBJIIOBAaTH BJIACTUBOCTI (yHKIII 3a 11 rpadikom, OymyBaTu eckizu rpadikiB (QyHKIIH, 3amaHuX
aHAJIITUYHUM BUpazoM, Y (opmi Tabmuii abo 3a eKCIepUMEHTAIbHO BU3HAYEHUMH JAHUMH, a TaKOX
BUKOHYBaTH T€OMETPHYHI MepeTBopeHHs rpadikiB. HeoOxinHO HaBuMTH y4HIB 3a rpadikoM (yHKIT
BCTAHOBJIIOBATHU 11 HEMEPEPBHICTh, TOUKU PO3PUBY, MPOMIKKHM 3POCTAHHS Ta CIaJaHHs, 3HAKOCTAJIOCTI,
HaiOu1b1Ie Ta HaMEHIlIe 3HAUYeHHS.

J1o MOHATTS MOXiAHOT MPUBOAATH OaraTo 3a/1a4 NPUPOAO3HABCTBA, MATEMATHUKH, TeXHIKH. Tomy
HOro JOUIBHO BBOJIUTH SIK y3araJbHEHHs pe3yJIbTaTiB pO3B’s3aHHS BIANOBIIHUX NMPHUKIATHUX 3ajad.
Lle oapa3y BuUAiNsAE TOJOBHUHA NPHUKIATHUNA 3MICT TOHSTTS, POOWTH HOro ORI MPUPOTHHUM i
JOCTYITHUM A5l cupuiiManHs. [Ipu GopmyBaHHI HOHATTA MOXITHOI CIiJ BUPOOIATH PO3YMIHHS TOTO,
110 MOXi/JHAa MOJENIOE HE JIMILE MIBUJKICTh MEXaHIYHOIO PyXy, a M HIBUAKICTH 3MIHM OYJb-SKOTO
nporecy 3 4acoMm (HampuKiaja, MIBUAKICT HAarpiBaHHA Tijla, IIBUAKICTH BHIIAPOBYBAHHS TOIIO).
OpnHoyacHe BUBYEHHS (DI3UYHOTO Ta FEOMETPUYHOIO 3MICTY MOX1AHOI Ja€ MOKIIMBICT [TOKA3aTH YYHAM
3B’SI30K MK IMIBUKICTIO MTPOTIKAHHS MPOIIECY Ta «KPYTU3HOIO» HOTO Tpadika.

BuBuennss temu «lHTerpanm Ta HOro 3acTOCYBaHHS» IOYMHAETHCA 3 PO3IJSAY CYKYIHOCTI
nepBicHUX JaHoi (yHKIIi. OcoOIMBO 3aXOIIIOBATUCh TOCTAHOBKOIO B YUHIB TEXHIKHM IHTETPYBaHHS HE
BapTo. POpMYBaHHS TEXHIYHMX HABUYOK IHTETPYBAaHHS HE IOBUHHO TIJAMIHIOBATH BUKOPHCTAHHSI
IHTETpaJliB IPU MOJEIIOBaHHI pealbHUX MPOIIECIB.

[ToHsATTS WMOBIPHOCTI MOIIIBLHO (OPMYBATH, MOEJHYIOUM CTATUCTUYHUN Ta aKCIOMATHYHHI
niaxoau. [lpu oMy cii 3amyyaT 10 pO3MIISy 3HAUHY KUIBKICTh MOOYTOBHX Ta MPUKIAAHHUX 3a7ad,
10 UTIOCTPYIOTh Ta BUSBJISIFOTH HMOBIPHOCHI Ta CTATUCTHYHI 3aKOHOMIPHOCTI.

3HavyHe MicIle B Tporpami MPUAUICHO PO3B’SA3YBaHHIO 33/Jad 3 TMapaMeTrpaMu. Y TIporieci
PO3B’A3yBaHHs TakuX 3aJad O apceHaly NpUHOMIB Ta METOMAIB MHCIEHHS HIKOJSPIB MPUPOIHO
BKJIFOYAIOTHCS aHAJI3, 1HAYKIS Ta JSAYKINsS, y3araJbHEHHS Ta KOHKpeTu3allis, kiacudikamis Ta
cucremarusauis, axaimoris. Lli 3ama4i J03BOJIAIOTH NEPEBIPUTH PIBEHb 3HAHHSA OCHOBHHMX DPO3/UIIB
MIKIJTBHOTO KYpCy MaT€MaTHKH, PIBEHb JIOTIYHOTO MUCJICHHS YYHIB, TOYaTKOBI HABUYKH JOCIITHUIILKOT
nisutbHOCTI. ToMy 3aBAaHHs 3 MapaMeTpaMy MarOTh JIarHOCTUYHY Ta MPOTHOCTUYHY LIHHICTb.

OcHOBHOI0O (OPMOIO TPOBEJECHHS 3aHATh 3AJUINAETHCS CHUCTEMa YPOKIB: BUBYEHHS HOBOIO
marepiany, (QopMyBaHHS BMiHb pO3B’S3yBaTW 3a/adi, y3arajJbHEHHsS Ta CHUCTEMaTH3allii 3HaHb,
KOHTPOJIO Ta Kopekuii 3HaHb. [lopsn 13 MM ImMpIne, HDK HPU BUBYEHHI KypCy MaTeMaTHKH Ha
aKaJeMIYHOMY piBHI, BUKOPUCTOBYETHCS IIKIIbHA JIEKIisl, CEMIHAPCHKI Ta MPAKTUYHI 3aHATTS, a TAKOX



HeTpaauiiiiHi GopMu HaBYaHHS (IUHAMIYHI CIaWI-TIEKIil, JUIAKTHYHI iTpH, YPOKU «OIHIET 3amadi»,
«OfHI€T 11€i», MaTeMaTu4Hi «001», IHTErpoBaHI YPOKH MaTeMaTUKU 1 (i3UKH, IMOE€THAHHS BUBYCHHS
anreOpH 1 MOYaTKiB aHalizy 3 00pOoOKOIO (Y TOMY YHMCII KOMIT IOTEPHOIO) JAaHUX, OJIEP KaHUX I Yac
NpOBEICHHS JTaO0OpaTOPHUX 1 MPAKTUYHUX POOIT HA ypoKax (i3WKH, acTpOHOMIi, XiMii, OioJoTii TOIIO.
MoxnuBi # pi3Hi popMH 1HAMBITyalIbHOT @00 TPYNOBOI AISUIBHOCTI Y4HIB, TaKi, HalpUKIal, K 3BITHI
JIOTIOBI/II 32 Pe3yJbTaTaMH «IOLIYKOBOD» POOOTH Ha CTOPIHKAaX KHHWT, )KypHANiB, CalTiB B IHTepHeTI,
«Jomumemo miapyyHuK» Tomo. baxaHum € 3aaydeHHs 70 y4acTi y HaB4YaJbHOMY IPOLIECl BUKJIA1adiB
BUILIMX HABYAIBHUX 3aKJIa/1B, YUCHUX Ta CTEIIaTICTIB.

Bubip BuBYEHHS MaTeMaTHKH Ha MNpoQUILHOMY piBHI Tiependadae HAasSBHICTh CTIMKOTO
YCBIJOMJICHOT'O IHTEPECY KOXKHOT'O Y4YHS J0 MaTeMaTHKH, CXWJIBHOCTI 0 BUOOpPY B MallOyTHHOMY
npodecii, oB’s3aHoi 3 Hero. He3Baxaroun Ha 1€, MOTUBALIIMHUI €Tal HaBYaJIbHOTO IPOLIECY B TaKUX
KJlacax He MOKHa IrHopyBath. OfHHMM 31 croco0iB MOTHBAlli, K1 JOLUIBHO BUKOPHUCTOBYBATH Yy
MaTeMaTHYHUX Ta (PI3MKO-MaTeMaTHYHUX KJlacaX, € CTBOPEHHs mpoOieMHoi curyauii. Taka cuTyaris
Moke OyTH JOCUTh CKJIaJHOI0, BUMaraTu CEpHO3HMX MAaTeMaTHMYHMX 3HaHb Ta 3HAYHUX 3YCWIb JUIA ii
po3B’sizyBanHs. l[lpu cmpoGi 3HaliTH cmoci® po3B’s3yBaHHS MPOOJEeMH Y4YHI CTUKAIOThCS 3
HEIOCTATHICTIO HAasBHUX Y HHUX MAaTeMaTHYHUX 3HAHb Ta HEOOXIJHICTIO OBOJIOJIHHS HOBOIO
MPEeIMETHOO 1H(POPMAIIIETO.

[[Inpoki MOXIMBOCTI aJisi iHTeHcH(iKkalii Ta ONTHMI3aIlii HaBYAJILHO-BUXOBHOTO TIPOIIECY,
aKTHUBI3allil Mi3HABAJBHOI JISUIBHOCTI, PO3BUTKY TBOPYOrO MHMCJICHHS YYHIB HaJalOTh CydacHi
iHpopMarniiiHi TexHomorii HauaHHSA. [Ipum iX BHUKOpPHCTaHHI [OIIIBHO JOTPUMYBATHUCA TaKHX
MEaroriYHIX YMOB:

. BpPaxOBYBaTH OCOOJIMBOCTI HABYANbHOI [JISUIBHOCTI, 11 3MICT 1 CTPYKTYpy; LHMKIN
KHUTTEAISTIBHOCTI Y4HS, HOro 3110HOCTI, IHTEpeCcH, HaXWJIH, 1HANBITyaIbHI BIIMIHHOCTI Y4HIB, (OpMH iX
nposiBYy B cepi KOMyHIKaTUBHHUX BiIHOCHH 1 B Mi3HABAJIBHIN JiSUIBHOCTI;

. BIJIMOBIIHI ~ TEXHOJIOTIi HABYaHHA MalOTh OyTH BapiaTUBHUMH, OCOOHUCTICHO
OpIEHTOBAHMMH, KOJIU 3HAHHS, BMIHHS T4 HABHYKH PO3TIISIAIOTHCS HE JIMIIE K CaMOIIIb, a i K 3aci0
PO3BUTKY Mi3HABAJIBHUX 1 OCOOMCTICHUX SIKOCTEW YYHS; BUXOBYIOTh B YUHS 3JIaTHICTb OyTH CyO’€KTOM
CBOT'O PO3BUTKY, Pe(PICKCUBHOT'O CTaBJICHHS JI0 CAMOTO cele;

. 3a0e3revyyBaTy IUIICHE MCHUXO0JI0r0-METOINYHE MPOEKTYBaHHS HAaBYAJIBHOI'O IPOIIECY B
yMOBax piBHEBOI Ta Mpo¢uIbHOT TudepeHIianii HaBYaHHS.

[TinBumieHHI0O e(PEeKTUBHOCTI YpOKIB MaTeMaTUKH B CTaplIMX Kiacax CIpHUS€ BUKOPUCTAHHS
nporpamMHux 3aco6iB HaBuaiabHOro mpusHaueHHss GRAN 1, GRAN 2D, GRAN 3D, DG, AGrapher,
GeoGebra, 0i0Ti0TeK €NEKTPOHHUX HAOYHOCTEH Ta IHIIKX. 3a iX JOMOMOTOI0 JOCTYMHIIIMM CTae
BHUBUYEHHS HU3KH TE€M Kypcy ajireOpH 1 MOYaTKiB aHaji3y Ta reoMerpii: nmodyzaosa rpadikiB QyHKIIH,
pO3B’sA3yBaHHS CHCTEM pIiBHSIHBb 1 HEPIBHOCTEH, 3HAXODKEHHS IUIonl (iryp, oOMexeHux rpadikamu
¢byHKIIH, T0Oy0Ba Mepepi3iB TeOMETPUYHUX TUI, 00YHCIEHHS 00’ €MiB TUT 00€pTaHHS TOLIO.

JlotinbHOIO BOAYAETHCS OpraHizallis MpoOJIEMHO-TTONTYKOBOI (JIOCTITHAIIBKO1) TiSTIbHOCTI YUHIB
Ha ypoKax Ta MM03aKIaCHUX 1 (aKyJIbTaTUBHUX 3aHATTIX 3 MAaTEMAaTHKH.

OuiHOBaHHA HaBYAJIBHUX /[OCATHeHb Y4YHiB. KOHTpO/Ib HaBUaJIbHUX JOCSITHEHb YUHIB
3I1ICHIOETCS y BUIJISLII TIOTOYHOTO, TEMAaTUYHOIO, CEMECTPOBOr'0, PIYHOTO OLIIHIOBAHHS Ta AEP>KaBHOL
MiCYMKOBOI1 aTecTarlii.

TToTOUHE OIiHIOBAHHS 3iHCHIOETHCA Y TIPOIECi MOYPOUHOTO BHBYEHHS TeMH. Ioro ocCHOBHMMH
3aBJIaHHSIMU €: BCTAQHOBJICHHS I OLIIHIOBAHHS DPIBHIB PO3YMIHHS 1 NEPBUHHOTO 3aCBOEHHS OKPEMMX
€JIeMEHTIB 3MICTy T€MH, BCTAHOBJIEHHs 3B’S3KIB MK HUMHU Ta 3aCBOEHHM 3MICTOM TOMEPEIHIX TEM,
3aKpiIuIeHHS 3HaHb, YMiHb 1 HABUYOK.

dopMaMu MOTOYHOTO OLIHIOBAHHS € iHAWBIAyalbHE Ta (DPOHTAIBHE ONMUTYBAHHS; TECTOBA
¢dopMa KOHTpOJIO Ta OI[IHIOBAaHHA HABYAJIbHHUX JOCSITHEHb Y4YHIB; poOoTa 3 Tpadikamu, CXxeMamw,



JiarpaMaMu; BHKOHAHHS YYHSIMH Pi3HHX BHUJIB MUCBMOBUX POOIT; B3a€MOKOHTPOJb Y4YHIB y mHapax i
rpymax; CaMOKOHTPOJIb TowIO. [I0TOYHE OLiHIOBAHHS YUYHIB 3 MATEMAaTUKU MTPOBOIUTHCS O€3M0CEPETHBO
M1 9Yac HaBYAJIBHUX 3aHATH a00 3a pe3yJjbTaTaMW BHUKOHAHHS JOMAIIHIX 3aBJaHb, YCHUX BiAMOBIACH,
NUCBMOBHUX poOIT Tomo. IH(popmariist, oTpuMaHa Ha MiACTaBI MOTOYHOTO KOHTPOJIO, € OCHOBOIO JUIs
KOpUT'yBaHHsI pOOOTH BUUTEJIS HA YPOILIi.

TemaTHuHOMY OLIIHIOBAaHHIO HABYAIBHUX JOCATHEHB MiJISTAIOTh OCHOBHI PE3yJIbTaTH BUBYCHHS
TeMu (po3aiy).

TemaTuyHe OLIHIOBaHHS HaBYAIbHUX JOCATHEHb YUHIB 3a0€3Meuye:

. YCYHEHHS O€3CHCTEMHOCT] B OIliHIOBaHHI;

. MABHUIIEHHS 00’ €KTUBHOCTI OI[IHKHY 3HAHb, HABUYOK 1 BMIHb;

. IHIUBITyanbHUHN Ta TUdEepeHIIHOBaHUIN TiAX1T 10 OpTraHi3allii HaBYaHHS;
. CHCTEMaTH3aII0 U y3araJbHEHHS! HAaBYAJIHLHOTO MaTepialy;

. KOHIICHTpAIli}0 YBard y4HiB JI0 HAHCYTTEBIIIOTO B CUCTEMI 3HAHb.

TemaTnyHa OIlIHKa BHUCTABISIETHCS HA IIJCTaBl PE3yJIbTATIB ONAHYBAaHHS YYHSIMH Marepiainy
TEMH BIIPOJIOBXK I BHBUCHHS 3 YPaxyBaHHSM IMOTOYHHMX OI[IHOK, PI3HHX BUJIB HAaBYAJIBHHX pPOOIT
(MpakTUYHKX, J1A0OPATOPHHMX, KOHTPOJBHUX) Ta HABUYAJIbHOI AaKTHUBHOCTI IIKOJSPiB. Y Tporeci
BUBYCHHS 3HAYHMX 3a OOCATOM TE€M MOXKJIMBE IMPOBEICHHS JAEKUIBKOX MPOMDKHHUX TEMaTHUYHUX
OLIIHIOBAHb.

[Tepen moyaTkoM BHMBYEHHS Y€proBOi TEMH BCi y4HI MalOTh OyTH O3HAWOMIICHI 3 TPUBAIICTIO
BUBUYEHHS TeMH (KUIBKICTh 3aHATh); KUIBKICTIO i TEMaTHKOI OOOB’SI3KOBUX POOIT 1 TepMiHAMH ix
MPOBE/ICHHS; KPUTEPISIMHU OLIHIOBAHHS.



Auare0pa i nouarku ananizy 10-i kiaac
(210 200, 6 200 na muostcoenn, Pezepe — 24 200unu)

OuikyBaHi pe3yJibTaTH HABYAJbHO-MI3HABAJIbHOI
AiSJIBHOCTI YUHIB

3MicT HABYAJIBHOIO MaTepiaay

Tema 1. ®YHKIIII, MHOIOYJIEHU, PIBHAHHS I HEPIBHOCTI

36 roauH

Yyens (yueHuIs):

300paxye Ha JiarpamMax abo YUCIOBIN MPAMIN
00’eTHAHHS 1 TIepepi3 MHOXKHUH Ta LIIOCTPYE MOHATTS
M IMHOKHHHU;

(hopmy.T1I0€ 03HAUEHHS TIAMHOXHHH, 00’ €THAHHA 1
nepepizy MHOXKHH;

3HAXOAMTb 00’ €IHAHHS 1 IEpepi3 UUCIOBUX MHOXKHH;
KOPHCTYEThCS PI3HUMU CIIOCOOaMHU 3a[aHHs
byHKIIH;

(hopmy.1I0€ 03HAYEHHS YUCIOBOI (QYHKIII,
3pOCTaroyoi Ta CraaHoil (GyHKIIN, TapHOi Ta HemapHOi
byHKITIH;

3HAXOAUTb 00JIACTh BU3HAYCHHS (DYHKIII, 3HAaUEHHS
(byHKLIN TpyU 331aHUX 3HAYEHHSAX apTyMEHTY 1
3HAYEHHS apryMeHTy, 3a KUX (QyHKIis HaOyBae
JTAHOTO 3HAUCHHS,

BHKOHYE i MOSICHIOE TTepeTBOPEHHS rpadikiB
GyHKIIH; gocaixKye QyHKIIT 1 BUKOPUCTOBYE
oJlepKaHi pe3ybTaTH MpH Mo0y10Bi rpadikis
GbyHKIIIH;

BUKOHYE [iNE€HHA MHOMO4YsIEHIB 3

ocTayelo, KOPUCTYETLCA Teopemoto besy npu
PO3B'sA3yBaHHI PiBHSIHb Ta HEPIBHOCTEN;
PO3B’sI3y€ HAMMPOCTIIT PIBHSHHSA 3 TTapaMeTPaMHU,
HEPIBHOCTI 32 JOTIOMOT'OI0 METOJTy 1HTEPBATIB,;
KOPHCTYEThCS METOI0M MAaTeMAaTUYHOT 1HTYKIT JUIs
JIOBEJICHHS TBEP/KEHb.

MHOXWHH, oniepariii HaJ, MHOKUHAMH.

Yucnosi pynkiii. Ciocobu 3axanHs
¢yskuii. O01acTh BU3HAUCHHS 1 MHOXHHA
3HadeHb QyHKIii. ['padik Gynkmii. [TapHicTs 1
HenapHICcTh (DYHKIIIH, HaiO1IblIe Ta HakMeHIe
3HadeHHs QyHKIi. BrmactuBocti rpadikiB
napHux 1 HermapHux QyHkuiil. [ToOynosa
rpadikiB (GyHKIIIH 32 JOTOMOTO0
TreOMETPUYHUX NEPETBOPEHDb BITOMUX IpadikiB
GbyHKIH.

Oo6oporHi ¢yHKIT. B3aeMHO 00epHeHi
¢ynkuii. I'padix o6epHEeHOT QyHKIIII.

Haiinpocrimn piBHSHHS 3 TapaMeTpaMH.

HepiBHocti. Meron iHTepBaltiB.

Hinenns muorowieHis. Teopema besy ta
HACIIIIKY 3 Hef.

Mertoa MaTeMaTUYHOI 1HTYKIIii.

Tema 2. CTEIIEHEBA ®YHKIIA
30 roguu

VYuens (yueHuns):
(hopMy.110€ O3HAUECHHS KOPEHS 71-20 CTETICHS,
apu(pMETHYHOTO KOPEHS 71-TO CTETEHs, CTEICHS 3
paIfioHaJTbHUM IMOKa3HIUKOM, BIACTHBOCTI KOPEHIB Ta
CTeTeHs 3 palliOHATBHUM TTOKa3HUKOM;
004U CIII0€, OLIHIOE TA NOPIBHIOE 3HAUCHHS BUPA3iB,
SK1 MICTSITh KOPEHI Ta CTEMEH] 3 pallOHAIbHUMU
MOKa3HUKaMHU; 300paxye rpadik cTeneHeBoi (yHKIIIi;
PO3B’si3y€ ippallioHaIbHI PIBHSHHS Ta HEPIBHOCTI,
30KpeMa 3 TapaMeTpaMu; 3aCTOCOBYE BIACTHBOCTI
(dbyHKIIM 10 pO3B’I3yBaHHS 1ppalliOHATPHUX PIBHIHb 1

Kopinsb n-ro crenens. Apudmernunuii
KOPIHb /1 -TO CTEMEeHs, 0ro BIaCTHUBOCTI.
[lepeTBOpeHHS BUPa3iB 3 KOPEHSIMHU 71-T'O
CTEMEHSI.

®dynxuis Y =x Ta ii rpadik.

Creninb 3 panioHaIEHIM MTOKa3HUKOM, HOTO
Bi1acTUBOCTI. [lepeTBopeHHs BUpa3iB, sKi
MICTSITh CTEIIHb 3 paIliOHaIbHIUM MOKa3HHUKOM.

Crenenesa ¢yHKIis, 11 BIACTUBOCTI Ta
rpagix.

IppartionanpHi piBHSHHSA. [pparioHanpHi




HEepiBHOCTEH.

HEPIBHOCTI.
IppanionanbHi piBHSIHHS, HEPIBHOCTI 3
apamMeTpamH.

Tema 3. TPUTOHOMETPHUYHI (I)YHKI[Ii
34 roguH

Y4enb (yueHuIs):
BUKOHYE€ TIepexiJl BiJl pagiaHHOI Mipu KyTa JI0
IpalyCHOI 1 HABMAKH; BCTAHOBJIIOE BiJIITOBITHICTh
MIX JIHCHUMU YHCTIaMH 1 TOYKaMH Ha OIUHUIHOMY
KOJIi;
004 M C/II0€ 3HAUEHHS TPUTOHOMETPUYHUX BHUPA3iB 3a
JIOTIOMOT'OI0 TOTO>KHUX TTI€PETBOPEHB;
(hopMy.110€ O3HAUYCHHS CHHYCa, KOCUHYCa, TAHT'€HCa 1
KOTaHIeHca KyTa YHCIOBOTO apryMEHTY; BIACTUBOCTI
TPUTOHOMETPUYHUX (PYHKIIIH; BIACTHBOCTI
nepioanyHuX (QyHKIiH; 0yaye rpadiku nepioJuuHuX
GyHKITIH;

IJII0OCTPYE€ BIaCTUBOCTI MEepioAMYHUX (YHKIIN 32
JIOTIOMOT0F0 TpadiKiB; MEPETBOPIOE
TPUTOHOMETPUYHI BUPa3H.

Panianne BumiproBaHHs KyTiB. CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHT€HC KyTa.
TpuronomeTpuuHi PyHKIIIT YHUCIOBOTO
aprymenty. [lepionuunicTs QyHKIIIH.
BiactuBocTi Ta rpadiku TpPUTOHOMETPHYHUX
GbyHKIH.

OCHOBHI CITIBBIIHOIIIEHHS MIX
TPUTOHOMETPUYHUMHU (YHKIISIMU OJTHOTO
aprymenty. @opMmyiu 3BeJICHHS.
Tpuronomerpuuni popmymnu: Gopmynu
J0JlaBaHHs, (GOPMYJIH NOJABIHHOTO apryMeEHTY,
(hopMyIIH IEPETBOPECHHS CYMH 1 Pi3HUIII
TPUTOHOMETPUYHUX (PYHKUIN Y JOOYTOK,
(dbopMyH nepeTBOPEHHS JOOYTKY
TPUTOHOMETPUYHUX (PYHKIIH y cymy,
(hopMyIH MOHMKEHHS CTeTIeHs, popMyIn
MOTPIHOTO apryMeHTy, GopMyIH
MOJIOBUHHOTO apryMeHTy. BupaxeHHs
TPUTOHOMETPUYHUX (PYHKIIIH uepe3 TaHTeHC
MTOJIOBHHHOTO apTyMEHTY.

Tema 4. TPUTTOHOMETPUYHI PIBHAHHSA 1 HEPIBHOCTI

32 roguH

VYyens (yueHurs):
(dopMyTI0€ 03HAUCHHST 0O0CPHEHHUX
TPUTOHOMETPUYHHX (DYHKIIII; 0OTPYHTOBYE
(bopMyiIHM KOPEHIB TPUTOHOMETPUYHUX PIBHSIHb
sinx=a,cosx=a,tg x=a,ctgx=a;

PO3B’SI3y€ TPUTOHOMETPHUYHI PIBHSHHS Ta
HEPIBHOCTI, 30KpeMa 3 ImapaMeTpaMu.

OOGepHEeH1 TPUTOHOMETPUYHI (DYHKITIT:
O3HAYEHHSI, BJIACTUBOCTI, rpadiku.

HaiinpocTiin TpuroHoOMeTpUYHI piBHSHHS.
OcHOBHI c110cOOM PO3B’A3yBaHHS
TPUTOHOMETPUYHUX PIBHSHb.
TpuroHomeTpuyuHi HEpiBHOCTI.
TpuroHomMeTpu4Hi piBHSHHS 1 HEPIBHOCTI 3
napameTpamu. PiBHSHHS 1 HEPIBHOCTI, SIKi
MICTSTh 00E€pPHEH1 TPUTOHOMETPHUUH1 (YHKIIII.

Tema 5. TPAHUILSI TA HEHEPEPBHICTD ®YHKIIII.

MHOXIAHA TA ii 3SBACTOCYBAHHA
54 roguan

VY4yenp (yueHu1s):

(hopmy.10€ 03HaUEHHS TPaHUIl (YHKIIIT B TOYII];
HEeNepepBHOCTI (PYHKIIIT;

(opmyJir0€ OCHOBHI BIIACTUBOCTI TpaHUIll (QyHKIIIT Ta
BHKOPHUCTOBYE X JIJIsl 3HAXO/PKECHHS TPAHUITH
3alaHuX (QYHKIIIH;

MOSICHIE TEOMETPUYHUH 1 PI3UYHUM 3MICT MOX1/IHOT;
(dhopmyJiroe o3HaYeHHS OXiTHOT QYHKIIIT B TOYIT,

I'panuts GyHKIT B TOYIT.

OcHOBHI TeopeMH PO TpaHULll PYHKIIIT B
TOMII].

HenepepBHicTs (GyHKIIIT B TOUII 1 HA
MIPOMIXKKY.

3amayi, SKi IPUBOJATH 10 TIOHATTS
MHOXITHOI.

...... [V

IToximHa QyHKII, i1 TeOMETPUIHUI




npaBuia JUQepeHIiFOBaHHS, JOCTaTHI YMOBH
3pocTaHHsA 1 ciagaHHs (QyHKII1, HeOOXiHI i JOCTaTHI
YMOBH €KCTpeMyMy (yHKIIIT;

3HAXOAMTb KyTOBHH KOEQIIIEHT TOTUYHOI 10
rpadika QyHKUIi B TaH1i TOYII],

3HAXOAUThb TOXiTHI QYHKIIIH;

3aCTOCOBYE TIOXITHY JIJIsl 3HAXO/KCHHS TIPOMIKKIB
MOHOTOHHOCTI 1 €KCTpeMyMiB (YHKIIIT;

3HAXOAUTHh HAWOUIbIIE 1 HAIMEHIIE 3HAUYEHHS
GyHKIIT; K0caiaKy€e QyHKIIT 32 JOTTOMOTOI0 MOX1IHOT
Ta Oyaye rpadiku GyHKIIIH,

PO3B’sI3y€ MPUKIIAIHI 3a/1a4l Ha 3HAXOHKCHHS
HANOITBIINX 1 HATMEHIIINX 3HAUYEHb PeaTbHUX
BEJIMYMH;

3aCTOCOBYE PE3yIbTaTU AOCTIIKEHHS (YHKIIIT 32
JTOTIOMOTOFO TIOX1JTHOT 10 PO3B’I3yBaHHSI PIBHSHB 1
HEpIBHOCTEH Ta JOBEACHHS HEPIBHOCTEH;

OIIMCY€ TOHATTS OMYKJIOCTI T TOUYKU MEPErnHy
(byHKIIi; 3a€TOCOBYE APYTY MOXiIHY 710
3HAXO/KEHHSI MPOMIKKIB OIYKJIOCTI (DyHKIIIT Ta
TOYOK Il IEPETUHY;

AOCTIIKY€ QYHKIIT 32 TOIIOMOTOF0 NIEPIIOT Ta APYroi
MOXITHUX 1 BUKOPHUCTOBYE OJICpPKaHi Pe3yIbTaTH IS
no0y10BU rpadikiB QyHKIIIH.

3aCTOCOBYE MOXI/IHY /10 pO3B’3yBaHHS 3a]1a4,
30KpeMa IMPUKIIaTHOTO 3MICTY.

¢i3nyHMi 3MicT. PiIBHAHHS TOTHMYHOI 10
rpadika ¢yskuii. [IpaBuna qudepeHiiroBaHHs:
HOX1/IHA CyMH, TOOYTKY 1 YaCTKU (DyHKIIIM.
Cknanena Qynkiis. [ToxinHa ckirageHot
GbyHKII.

[ToximHi CTETIEHEBOI Ta TPUTOHOMETPUIHHIX
byHKIii.

O3naka cranocti pyHskiii. JloctaTHi ymoBH
3pocTaHHs 1 cnajanusa Qynkuii. Ekctpemymu
¢dyukii. Haitbinpe 1 HaliMeHIe 3HaYeHHS
(yHKIIIT HAa TPOMIXKKY.

3acTocyBaHHS MOX1IHOI I PO3B’A3yBaHHS
PIBHSIHB Ta JIOBEJICHHS HEPIBHOCTEH.

Hpyra noxigHa. IToHATTsS omykiocTi
¢ynkuii. Touku neperuny.

3HaxOKEHHS TPOMDKKIB OMYKIIOCTI
(GyHKIIT Ta TOYOK ii eperuHy.

3acTocyBaHHs MEPUIOT Ta APYroi MOXiAHUX
710 AocipKeHHs PyHKIiH 1 moOy1oBH ix
rpagikiB. Acumntotu rpadika QyHKIII.
3acTocyBaHHs MOX1/IHOI 10 PO3B’A3yBaHHS
3ajJa4, 30KpemMa MpHUKIATHOTO 3MICTY.

Auredpa i mouarku anamnizy 11 kiaac
(210 200, 6 200 na muosicoens, Pezepe — 80 2o0un)

QOuikyBaHi pe3y1bTaTH HABYAJIbHO-

Mi3HABAJILHOI TiSIJIbHOCTI YUHIB

3MicT HABYAJILHOT0 MaTepiaaxy

Tema 1. IOKA3HUKOBA TA JIOTAPU®MIYHA ®YHKIIT

40 roguH

Y4enb (yueHUIs):

(hopmy.r0€ 03HaAUEHHS TTOKa3HUKOBOT 1
norapudmiuHoi QyHKIIH Ta X BIaCTUBOCTI;
(dopmy.tioe o3HaueHHS Jorapudma Ta
BJIACTUBOCTI JIoTapu(MiB;

Oynye rpadiku MOKa3HUKOBHUX 1
JorapupMiuHUX (QYHKIIIMH;

MepeTBOPIOE BUPA3H, SKI MICTATh
norapudpmu;

3HAXOAMTH ITOXiJIHI IOKa3HUKOBUX,
JorapupMIuHUX, CTeNIEHEBUX (YHKIIHN 1
3aCTOCOBYE X JIO TOCITIPKCHHS X KJIaciB
dyHKuii;

PO3B’sI3y€ OKa3HUKOBI Ta JiorapumivyHi

Cremninp 13 QIHICHUM ITOKa3HUKOM.
[ToxasuukoBa ¢ynkuig. Jlorapudmu Ta ix
BiactuBocTi. Jlorapudmiuna GpyHKIis.
[Toka3HMKOBI Ta JorapuMivHi PiBHSIHHSA 1
HEpIBHOCTI Ta iX CUCTeMH, 30KpeMa 3
napaMeTpamH.

[ToximHi TOKa3HUKOBOI Ta JIorapu(HMIdHOT

GyHKIIIH.




PIBHSHHSA 1 HEPIBHOCTI Ta iX CUCTEMH,
30KpeMa 3 lapamMeTpaMu

3aCTOCOBYE MMOKA3HUKOBY Ta JIOTApUPMIUHY
(GYHKIIT 10 pO3B’I3yBaHHS MTPHUKIIATHUX
3ajayax.

Tema 2. IHTET'PAJI TA HOT'O 3ACTOCYBAHHSA

30 roguH

VYyens (yueHurs):

(hopmy.110€ 03HaYEHHS TIEPBICHOT 1
HEBHM3HAYEHOT'0 1HTErpajia Ta iX OCHOBHI
BIIACTHBOCTI;

OMMCYE TIOHSTTS BU3HAYEHOTO 1HTETpaia;
(hopMy.110€ BIACTHBOCTI BU3HAYCHOTO
iHTerpana;

3HAXOAMTh MEPBICHI Ta BU3HAUCHHH IHTETpa
3a JIOIIOMOTOI0 MPAaBHJI 3HAXOJKEHHS
NIEPBICHUX Ta MEPETBOPEHB;

3aCTOCOBY€ 1HTErpaJl 0 pO3B’I3yBaHHs
MPUKIIAHUX 3a]1a4.

ITepBicHa Ta ii BnactuBocTi. Tabmuist
MEPBICHUX.

HeBu3naueHuit inTerpai Ta HOro BIaCTUBOCTI.

Busnauenuit interpa, iloro ¢izuunuii Ta
reoMeTpuyHMii 3micT. @opmyna HelotoHa-
JleitOnina. OOUMCIEeHHS IO TIOCKUX (iryp.
OO6uucneHHst 06’ eMiB TiJ 00epTaHHS.

Tema 3. EIEMEHTU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEHN

30 roauH

VY4yenb (yueHu1s):

004YMCJII0€ TMOBIPHICTH TIO/T11, KOPUCTYIOUNCH
aKcloMaMmH Teopii KIMOBIPHOCTEH, HAaCIIKaMH
3 HUX, ONEpaLlisIMH HaJ MTOAIIMH, TOHITTAM
YMOBHOI HMOBIPHOCTI, HE3aJIeKHHUX MOIIH,
KOMOIHATOPHUMU CXE€MaMM, MaTeMaTUYHe
CNOAIBaHHS BUIIA/IKOBOI BEJIMUUHM;

MOSICHKOE 3MICT MOHITh YMOBHA MMOBIPHICTb,
He3aJIeXKH1 MOoil, BUIIaJKOBA BEJINYHMHA;

Enementn xomOinaropuku. [lepecranoBkw,
po3MilleHHs1, KOMOIHaIIii.

AxcioMu Teopii iMoBipHOCTEN. Oneparii Haj
noaisimu. OCHOBHI HACTIIKK 3 aKCiOM Teopii
nMoBipHocTel. Hesanexni mosii. YMoBHa
HWMOBIipHiCTh. BumankoBa BenunHa Ta il
MareMaTh4yHe croaiBaHHs (y JOCIii 31
CKIHYEHHOIO MHOXHHOIO €JIeMEHTapHHUX
HACJIKIB).

Tema 4. PIBHSIHHSI, HEPIBHOCTI TA IX CUCTEMM. Y3ATAJIBHEHHS TA

CUCTEMATHU3ALIA
30 roguH

VY4yenp (yueHu1s):

PO3pi3Hs€ BUIAM PIBHIHD Ta IX CUCTEM,
HEpIBHOCTEH Ta X CUCTEM, METOIN
PO3B’A3yBaHHs PiBHSHB 1 HEPIBHOCTEH Ta iX
CHCTEM;

0OIPYHTOBY€ PIBHOCWIBHICTh BUKOHAHUX
MIEPETBOPCHB;

3aCTOCOBYE 3arajbHi METOAN Ta MIPHIOMH JI0
PO3B’s3yBaHHS PIBHSHb, HEPIBHOCTEH Ta iX
CHCTEM;

PO3B’sI3y€ PiBHSHHS, HEPIBHOCTI, CACTEMHU
PIBHSIHb Ta HEPIBHOCTEH 3 MapamMeTpamu;

3a OMHCAaMHU peallbHUX CUTYaIliif;

Metoau po3B’si3yBaHHS PIBHSIHb 3 OJIHIEIO
3MIHHOIO (PIBHOCHJIbHI IEPETBOPEHHS, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BIACTHBOCTEH (DYHKITIH
TOIIIO).

MeTtoau po3B’si3yBaHHSI HEPIBHOCTEH 3
OJTHIEI0 3MIHHOIO (PIBHOCHIIBHI TIEPETBOPEHHS,
METO/I IHTepBaJIiB, 3aMiHa 3MIHHOT,
3aCTOCYBaHHS BIACTHBOCTEH (YHKIIiH TOIIO).
Cuctemu piBHSHB Ta METOJIH iX PO3B’I3yBaHHS
(p1BHOCHWIIbHI IIEPETBOPEHHS T4 BUKOPUCTAHHS
PIBHSIHb-HACJIIIKIB, 3aMiHa 3MIHHOI,
3aCTOCYBaHHS BJIACTUBOCTEH (DYHKIIIH TOIIIO).




PO3B’sA3Y€ 3a/1a4i, MOJCIISIMH SIKHX € BIJIOMI
piBHSHHSA 200 CHCTEMH PiBHSHbD.




I'eometpis 10-i1 ki1ac

(105 roa, 3 ron Ha TH:KIEeHDb, Pe3epB — 18 roamnn)

OuikyBaHi pe3y/ibTaTH HABYAJIbHO-NI3HABAJIbHOI
AiSUTBHOCTI YYHiB

3MicT HaBYAJILHOTO MaTepiany

Tema 1. BCTVYII 10 CTEPEOMETPII
15 rognu

Y4yenb/yueHuus

HABOJMThH MPHUKJIAJM TOUOK 1 MPSIMUX, 110 HAJIEKATh OTHIH
TUTOIIMHI; MHOTOTPAHHUKIB Ta 1HIINX CTEPEOMETPUIHUX
iryp;

MOSICHIOE 10 TaKe IJIOCKA 1 MPOCTOPOBA T€OMETPHYHI Qirypwu;
MOBEPXHS MHOTOTPaHHUKA; IEPETHH MHOTOTPAHHHUKA CIYHOIO
TUTOIUHOIO;

(hopMyJTI0€ OCHOBHI TIOHSATTS, AKCIOMH, HACITIJIKH 3 HUX;
BHOKPEMJIIOE cepeJl MHOTOTPAaHHHUKIB: MipaMily Ta MpU3My;
PO3pi3Hsi€ 03HAYYBaHI Ta HCO3HAYYBaHI IMOHATTS; aKCioMa Ta
HACJIZ0K; BUMMI 1 HEBUIMMI €JIEMEHTH MHOTOTPaHHUKA;
JIIOCTPY€ TEKCTOBUH 3MICT aKCIOMH, TEOPEMHU, 3aaul 3a
JIOTIOMOT'0}0 PUCYHKA;

300pazkae mipaMiy Ta MpU3MH, Iepepi3u mipaMig Ta
MPSMOKYTHHUX ITapajeeImine/IiB;

MOSICHIOE Ta 3aIIUCY€: HAJIEKHICTh TOYOK Ta MPAMHUX
IUIOILMHI; TO3HAYE€HHS! MHOTOTPaHHUKIB, iX €JIEMEHTIB Ta
IIOBEPXHI; CKOPOUEHHUH 3allC YMOBH 3a/1a4i;

XapakTepu3ye GopMy NpoCTOPOBOT reOMETPUUHOT Qirypu;
CIIIZIM TUIOIIMHY Nepepi3y; pO3MIIEHHS JBOX TOUOK JBOX
IUIOIMH, SKMMU BU3HAYAEThCA JIiHIA iX MEpeTUHY;

PO3B’sI3y€ BIPaBH, 110 Nepea0avYalTh: BUKOPUCTAHHS
aKcioM CTepeoMeTpii Ta HACHIAKIB 3 HUX; JOBEICHHS Ta
JIOCJIJKEHHS] BUCHOBKIB 3aJ1a4, BUKOHAHHS HAWIIPOCTILINX
noOy/I0B Iepepi3iB y mipaMifax Ta mpu3Max.

OCHOBHI OHATTS CTEPEOMETPIi.
Axciomu cTepeoMeTpii Ta
Haciaku 3 HUX. [ToHATTS Ipo
aKCIOMaTHKY Ta MOOYy/I0BY HayKH.
[IpocropoBi reomeTpuyHi Qirypu.
[TouaTKOBi ysIBIEHHS PO
MHOTOTPaHHHKH.

Haiinpocrinri 3ama4i Ha moOyI0BY
nepepiziB mipaMiau Ta
NPSIMOKYTHOTO TIapaieserineay
METOIOM CJIIIB.

Tema 2. TAPAJIEJIBHICTD NPAMMX I IVIOIIHUH Y ITPOCTOPI

24 roguHU

Y4yenb/yuenuus

JA€MOHCTPY€ HA MPHUKJIATaX MOJIEIICH CTEPEOMETPHYHIX
¢iryp (00’e€kTax HaBKOJIHUIIHBOTO CEPEIOBHUIIA): PO3MIIICHHS
napajyieJbHUX TPsIMUX (BIAPI3KiB); MUMOODKHUX TIPSIMUX;
napajesbHICTh MPsMOi (BIIpi3Ka) 10 IUIOMIKUHHI; NapajIesbHICTh
JIBOX TUIOIINH;

(opMmy.110€ O3HAUYCHHS, O3HAKH, TEOPEMH 3 TEM, 3a3HAYCHHUX Y
3MICTI HAaBYAJIBHOTO MaTepiany;

PO3pi3HsI€ cUTyaIlii MOKIMBOCTI TOYOK 1 MPSMUX HAJIEKATH
OJIH1H TUIOIIMHI; Ha 300paKeHUX PUCYHKAX, MOACIAX:
IJIOIIMHY TPaHEH MHOTOKYTHHKIB; TTapaJieJbHI Ta MUMOOKHI1
IpsMi; IPOEKIIFOBAaHHS BiJIPi3KiB y IEBHOMY BiJIHOIICHHI;
MOSICHIOE Ta 3aNMCY€ O3HAKU: MUMOODKHUX MPSIMUX;
MapajeNbHOCTI MPSAMOT Ta MJIOUIMHHI; MAPAIETbHOCTI TUIOMIHH;

B3aemue po3mimieHHs JBOX
MPSIMUX y TIPOCTOPI: MPsiMi, 1110
NEPETUHAIOTHCS; TapaJieNbHi
npsiMi; MAMOODKHI TIpsIMi.
O3Haka MUMOODKHUX MPSMUX..
B3aeMHe po3mileHHs IpsIMOi Ta
IUIOUIMHM Yy TIPOCTOPI: MpsMa 1
IUIOIMHA, 1110 ePETUHAIOTHCS;
napaJieJibHi MpsiMa 1 TJIONIKHA.
O3Haka napaenbHOCTI IPAMOi Ta
IUIOILHH.

B3aemHe po3mileHHs 1BOX
IUIOIMH Y IPOCTOPI: TUIOLIUHH,
1110 MEPETUHAIOTHCS, TapasesbHi




KJacu(ikye B3aeMHE PO3MIIIEHHS: IBOX MPSIMHUX; MIPSIMOI Ta
TUTONIVHM; TBOX TUIONIMH; 300paskeHHs IPOCTOPOBUX (iryp Ha
IJIOIIMHI 32 BUAOM 1 POpMOIO;

300paskae TIOCKI Ta MPOCTOPOBI (HIrypH Ha IUIOUIHHI;
napaiebHe MPOEKI[IFOBaHHS MHOTOKYTHHKA HA TUTOIIUHY;
nepepi3 CivyHOi TUIOIMHY 1| MHOTOTPaHHHKA,

OOTPYHTOBY€ METOJIU CIIIB 1 MPOEKITIH 1] 9ac MO0y T0BH
nepepiziB CiuHOI MIIOIKMHYU 1 MHOTOIPaHHHUKA;

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

XapaKTepPU3ye€ BIACTUBOCTI NapajelbHUX IUIOIUH Ta
MapayiesIbHOTO MPOCIIIFOBAHHS;

PO3B’si3y€ BIPaBH, L0 NepeAdavyarTh: BCTAHOBIICHHS
B3a€MHOI'0 PO3MIIIEHHS IBOX NPAMUX; MPSIMOT Ta IUIOIMHM;
JIBOX IUIOLIHMH; 3aCTOCYBaHHS O3HAK MMapaJieIbHOCTI IPSMUX,
IPAMO] 1 IUIOIIMHY, IUIOMIMH B I0BEIEHHAX NPAaKTUYHUX
3aj1ay; 3aCTOCYBAaHHS METOJy CJiJliB Ta BIACTUBOCTEH
MPOEKIIIFOBaHHS; BUKOHAHHS MOOYI0BH Mepepi3iB
MHOTOTPaHHHKIB; MOJICTTIOBAHHS KUTTEBUX CUTYAIIIH
napajieabHOCTI Ta MPOEKIIIOBAHHS B 337ja4aX MPaKTUYHOTO Ta
MPUKIIAJHOTO 3MICTY.

TUTOTIIHH.
O3Haka mapajie’IbHOCTI TUTOIIHH.
BnactuBocti napanenbHUX
TUTOTIUH.

[TapanenbHe MpOEKIiFOBaHHS,
fioro Bi1acTUBOCTI. 300paKeHHS
TJIOCKHUX 1 MPOCTOPOBUX PITyp Yy
CTEpeOMeTpii.

3amadi Ha MOOYI0BY Mepepi3iB
MHOTOTPaHHHUKIB METOJIOM
CITIIIB.

Tema 3. HEPIIEHAUKYJIAPHICTD ITPAMMUX I IIVIOIUH Y ITPOCTOPI

26 roguH

Y4yenb/yuenuus

JA€MOHCTPY€ HA MPHUKJIATaX MOJIEIICH CTEPEOMETPHYHIX
¢iryp (00’€ekTax HaBKOJHUIIHBOTO CEPEOBUIIIA)
MEePIEHANKYJISIPHICTh IPSIMHUX Y TIPOCTOPI, IPSAMOT Ta
TUTOIIMHY, BOX TIJIOIHH;

(hopmy.1I0€ 03HAUEHHS, O3HAKH, BIIACTUBOCTI MOHSTD,
3a3HAYCHUX Y 3MICTI HABYAJILHOTO MaTepiaiy;

PO3pi3HsI€ NEPICHINKYIISAP 1 MOXHIITY, EPHSHIUKYISIP 1
MPOEKIIII0 MOXUIIOT; KyT MIX IBOMa IPSIMUMHU [IPOCTOPY, KyT
MIX MPSMOIO 1 TIOIIKUHO0, KYT MiX TUIOIIUHAMUY;

MOSICHIOE TA 3aNMCYE 3B'SI30K MK MapaliebHICTIO Ta
MEPIECHIUKYISAPHICTIO PSIMHUX 1 TUIOIIKH; BIICTaHb Y
MPOCTOPi: BiJl TOUKH JI0 TIPSIMOT, BiApi3Ka, TPOMEHSI; BiJl TOUKH
JI0 TUTOIMHH, MiBIUIOIIMHHY; Bl IPsSMOi 10 mapaieabHol i
TUTOUIMHM; BIICTaHb MK MapaieTbHUMH IUIONIMHAMUY;
BiJICTAaHb MK MUMOODKHUMHU MPSIMUMHU.

MOSICHIOE 1110 TaKe TBOTPAHHUM KyT, TIHIMHUN KyT
JBOTPAHHOTO KyTa.

KJacu(pikye B3aeMHE PO3MIIIEHHS: ABOX MPSIMHUX ITPOCTOPY;
NpSAMO] Ta TUTOIMHM; TBOX TUIOLIHH;

300paKa€ pUCYHKOM IEPETUH JIBOX NPSIMUX MIPOCTOPY.
MPSIMOI 1 TUTOIIMHM TTiJ] TIPSIMAM KyTOM; TIEPETHH JBOX (TPHOX)
TUIOIIMH IiJ IPSMUM KyTOM; KyTH y IPOCTOPIi: MIXk TBOMA
PSIMAMH TIPOCTOPY, MPSMOIO i TUIOIIMHOIO, IBOMA

[eprieHAUKYIAPHICTD TPSIMUX Y
MIPOCTOPI.

[Neprien MKy IApHICTH TPSMOT Ta
wiomuHA. O3HaKa
NEePICHIUKYIISIPHOCTI MPSIMOT Ta
IUIOLHH.

[lepniengukynsp 1 moxuia.
Teopema 1ipo Tpu
HNEepHEHIUKYIIAPH.
[leprieHAUKYISAPHICTD IUIOIIKH.
O3Haka nepneHuKyJIspHOCTI
IUTOIKMH. 3B'SI30K MIXK
napayenbHICTIO Ta
HNEepHEeHIUKYISPHICTIO IPSIMUX 1
IUTOIUH.

KyTn y npocTopi: MiX NpsSIMUMH,
MK MPSMOIO 1 TUTOIIMHOO, MIXK
TUTOIMHAMH.

JIBorpaHHi KyTH.

JIiHIHHUHI KYT IBOTPAHHOTO KyTa.
BincTani y mpocTopi: BiJl TOUKH
710 TIPSIMO1, BiJpi3Ka, TPOMEHS,
BiJ TOYKH IO IUIOILIMHH,
M1BIUIONIMHM; BIJ IPSIMO] J10




TUTOIIMHAMM; OPTOTOHAIbHE TIPOCLIFOBAHHS MHOTOKYTHHKA Ha
TUTONIUHY;

3HAXOJAUTh HA PUCYHKY Ta 300PaKa€ BIAPI30K, IKUM
MO03HAYAETHCS (BU3HAYAETHCS) BIICTaHb Y IPOCTOPI: BiJl TOUKU
JIO TIPSIMO1, BiJIpi3Ka, IPOMEHS;, BiJl TOYKU JI0 TUIOIIMHH,
MIBIDIONTUHY; BiJl MPSAMO] 10 MapayiebHOl il TUTOIIHMHM; MiXK
napajieJIbHUMH TUTOIIMHAME; MiK MUMOODKHUMH MPSIMHUMHU;
aHaJI3y€ Ta AOCIIAKY€E NEPIEHIUKYISIPHICT AESIKOT MPsAMOi
JIO TIOXHMJIO1 UM 11 IPOEKIIii 32 TEOPEMOIO PO TPH
TIEPIICHIUKYJISPH;

O0OIPYHTOBYE NMEPIEHAUKYIISIPHICTD MPSIMHUX, TPAMO] 1
TUTOUIMHH, TUIOUIHH;

JII0CTpY€ TEeKCTOBUI 3MiCT TEOMETPUYHUX TBEPIKEHD Ta
3aJa4 3a IONIOMOT0I0 PUCYHKA;

XapaKTepPHU3ye€ BIACTUBOCTI MEPIECHAUKYISIPHUX TPIMHUX
MPOCTOPY Ha MPUKIIAaX; MPSIMOKYTHI TPUKYTHUKH, KyTH SIKUX
YTBOpEH1 TphOMa MOMapHO MEePIEHAUKYISIPHUMHU MPIMUMHI
(mmomuHaMu); GOpMy OPTOTOHABHOT MPOEKITii
MHOTOKYTHHKA; KyT M)k MHOTOKYTHUKOM Ta HOTO TPOEKITIEIO;
PO3B’si3y€ BIPaBH, 110 NepeadaqyaroTh: BCTAHOBJICHHS
B3a€MHOT'0 PO3MIIIEHHS IBOX IPSMHUX MPOCTOPY; MPSAMOI Ta
TUTOIIMHM; TBOX IUIOINH; 3aCTOCYBaHHS O3HAK
MEPIICHIUKYJIIPHOCTI MPSAMOI 1 TUTOIIMHM, TBOX TUIOMIVH;
BIIACTHBOCTEH MEPIEHAUKYIISPHOCTI MPSIMUX TPSIMUX
MIPOCTOPY; MEPIECHANKYJISAPA 1 MOXWINX; BAKOHAHHS MOOYTI0BU
OpPTOTOHATBHOI MPOEKIIii MHOTOKYTHHKA; 3HAXO[KCHHS
JMHIWHUX BUMIPIB TOCTIKYBaHHUX (DIryp; IUIOII
MHOTOKYTHHKA Ta HOTO OPTOTOHAIBHOT MPOEKIIii, KyTa MiX
MHOTOKYTHHKOM Ta HOr0 OPTOTOHAJILHOIO MPOEKIIIETO;
MO/ICITFOBAHHS )KUTTEBUX CUTYAIlill 3aCTOCYBaHHS
MEPIEeHIUKYIAPHOCTI MPSIMUX 1 IUIOIIMH; OPTOTOHAJILHOTO
MIPOEKIIIIOBaHHS B 337ja4uaX HaBYaJIbHO-IPAKTUYHOTO Ta
MIPUKJIATHOTO 3MICTY.

napayieNbHO1 11 TJIONIMHU, MIXK
napaselbHUMU TUTOIIIMHAMH, M1k
MUMOOIKHUMH MPSIMUMHU.
OproroHanbHe MPOEKIIIFOBaHHSI.
300pakeHHS KOJIa.

[Inoma opToroHanbHOI MpoeKii
MHOTOKyTHHKA. [IpakTuune
3aCTOCYBaHHSI BIACTUBOCTEMN
napaueiabHOCTI Ta
MEePIEeHIUKYISPHOCTI MPSAMUX 1
IUTOIUH.

Tema 4. KOOPAUHATHU, BEKTOPU, TEOMETPUYHI HIEPETBOPEHHSA Y ITPOCTOPI

22 TOIUHU

Y4yenb/yueHuus

HABOJMTh MPUKJIAJAM MOJEIEeH CUMETpii BIIHOCHO TOUKH Ta
IPsIMOi 13 00’ €KTIB HABKOJIUIIIHBOTO CEPEIOBHIIIA;
(hopMy.110€ O3HAYEHHS, O3HAKHU, BIIACTUBOCTI IOHATb,
3a3HaYEHUX Y 3MICTI HABYAJILHOTO MaTepiay;

PO3Pi3Hs€ BEKTOPHI 1 CKaJSIpHI BEJIMUMHU; PIBHI BEKTOPH,
KOJIIHEapHi BEKTOPH, KOMIUIAaHAPHI BEKTOPH;

MOSICHIOE Ta 3aMUCYE 3B'I30K MXK MapajeNbHICTIO Ta
NEePIEHINKYIISPHICTIO PSAMUX 1 TUTOIIWH; BIJICTAHb Y
MPOCTOPI: BiJl TOUKHU A0 MPsAMOi, Bifjpi3Ka, IPOMEHS; BiJl TOUKU
JI0 IJIOLIMHM, MIBILIOIMHY; B1J MPSAMO] 10 MapayenabHol il

[IpsiMoKkyTHa IeKapTOBa cUcTEMa
KOOpJMHAT y MPOCTOP,
KOOPIMHATHUH MPOCTIP.
Koopaunatu Touku. @opmyia
BiJICTaHl MK JBOMA TOYKAMH.
KoopaunaTu cepenunu Bigpizka.
KoopaunaTtu Touky, sika TUTHTH
BIZIPI30K y 3aJJaHOMY BiJHOIIIECHHI.
Bekropu y npocropi.
Koopaunaru Bexropa. [loBxuHa
BEKTOpA.




TUTOIIMHHY; BiJICTAHb MK MapajelTbHIMHA TUTOIINHAMU;
BiJICTaHb M1’k MUMOODKHUMHU MPSIMUMHU.

kJIacudikye B3aeMHe pO3MILIEHHS IBOX (TPbOX) BEKTOPIB Y
IPOCTOPI;

300pazae HA PUCYHKY TIpaBuJja I0JaBaHHS BEKTOPIB
(TpUKYTHHKA Ta TIapajiesiorpama); CyMy/pi3HUIIO BEKTOPIB,
JI0OYTOK BEKTOpa Ha YHCIIO;

3HAXOHMTh HA PHUCYHKY Ta 300paka€ HaNpsSAMICHUH BIAPI30K
SIK BEKTOP, 1110 JTOPIBHIOE CYMI, PI3HHUIII BEKTOPIB, T0OYTKY
BEKTOpPA Ha YHCJI0; CHMETPII0 BIAHOCHO TOUKH; CUMETPIIO
BIJTHOCHO IUIOIMHH;

aHaJi3ye Ta J0CHiIKY€E KOOPAMHATHOMY TTPOCTOPI:
KOOPJIMHATH TOYOK; BIJICTAHb MK JIBOMAa TOUKAMU;
KOOpJIMHATH CEpeMHU BiAPI3Ka; KOOPAUHATH TOUYKH, sIKa
JUINTH BIPI30K Y 33/1aHOMY BiIHOILICHHI; IEPETBOPEHHS
napaneabHOro NepeHeceHH s

00I'PYHTOBYE NEPIECHAUKYISIPHICTD, KOJIIHEAPHICTh Ta
KOMILJIaHAPHICTh BEKTOPIB MPOCTOPY; CKATSAPHUI 100yTOK
BEKTOPIB;

IJIIOCTPY€ TEKCTOBHI 3MICT T€OMETPUYHHUX TBEP/IKEHb Ta
3a]a4 3a JIOIIOMOTI'0I0 PUCYHKA;

XapaKTepU3y€ HAUIPOCTII T€OMETPUYHI MICIS TOUOK
MIPOCTOPY; KOOPIWHATHHUH 1 BEKTOPHUI METOIH PO3B'I3yBaHHS
3ajay;

3aCTOCOBYE (POPMYITH JIOBXKUHH BiJIpi3Ka, KOOPIUHAT
CepeIMHU Bi/Ipi3Ka, KOOPIAUHAT BEKTOPA, JOBXKUHH BEKTOPA,
CKaJIIPHOTO JTOOYTKY JIBOX BEKTOPIB, 3arajlbHOTO BUTIISITY
PIBHSHHSA TUIOIIMHI/CepH, mapaieaTbHOro IepeHeceHHs 10
pO3B’sI3yBaHHA 3a/1a4;

PO3B’si3y€ BIPaBH, 10 MepeadavaroTh: 3HAXOHKCHHS
JIOBXHUH BIJIPI3KiB; BEKTOPIB; KyTa Mi’K BEKTOpaMHU;
JOCIIJKCHHST BUY MHOTOKYTHHUKA 32 JIOB)KHHAMH HOTO
€JIEMEHTIB; JIOBEJICHHS BUAY YOTHPUKYTHHKA/TPUKYTHHUKA 32
BiJJOMUMH KOOPAMHATAMH TOYOK Ta BiJIOMHUMH BJIACTUBOCTSIMHU
X p13HOBH/IIB; 3HAXO/XKEHHSI PO3B'sI3KIB 33]ja4 KOOPIMHATHUM
1 BEKTOPHUM METO/IaMH; MOJEIIIOBAaHHSI 3a]1a4 IPUPOJHUUNX
JUCLUIUTIH HaBYaJIbHO-TNPAKTUYHOIO Ta MPUKIIAJAHOTO 3MICTY.

PiBHicTh BekTOpiB. KomineapHicTh
BekTopiB. KoMrutanapHicth
BeKTOpiB. Onepariii Hal
BEKTOpPaMH Ta iX BIACTHBOCTI:
OJaBaHHA 1 BITHIMaHHS
BEKTOPiB, MHOKCHHSI BEKTOpa Ha
YUCII0, CKAIAPHUN JOOYyTOK
BekTopiB. KyT Mk BekTOpamu.
[ToHSATTS IPO KOOPAMHATHUHA 1
BEKTOPHUN METOU
PO3B'I3yBaHHS 3a]1au.
HaiinpocTimii reoMeTpudHi MicIis
TOUYOK TIPOCTOPY.

PiBHsiHHA mmommaM, chepu.
[TepeTBOpeHHs y IpOCTOPi:
CUMETpis BITHOCHO TOYKH,
CUMETpis BiTHOCHO TUIOIINHH,
napaselbHe IepeHeCceHHS.




I'eomerpis 11-i1 ki1ac
(105 roa, 3 ron Ha TH:KIEeHDb, Pe3epB — 28 roamnn)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-NII3HABAJIbHOL
AisVILHOCTI YUHiB

3MicT HABYAJILHOT0 MaTepiaxy

Tema 1. MHOI'OT'PAHHUKU
24 ronuHn

Y4yenb/yueHuus

HABOJAUTH MPUKJIAIMN: TCOMETPUUHUX (Piryp;
MHOTOTPAHHHUKIB 1 X BH/IIB;

MOSICHIOE 110 TaKe: MHOTPAaHHUI KyT; OiuHa Ta IOBHA
MIOBEPXHS PU3MHU, Mapajeeninesna, mpamiau, 3pizaHoi
nipaMifif; MEepeTHH MHOTOTPAHHUKA CIYHOIO TUIOIIHMHOIO;
(opMy.110€ O3HAYCHHSI OCHOBHHUX IOHSTH Ta BIACTUBOCTEH
JUTSI MHOTOTPAaHHUKIB, 3a3HAUYCHUX Y 3MICTI TEMH,
(opmyJiro€ i 1OBOAMTH TEOPEMU TIPO: JiaroHal
napasiesiernine/a Ta HaciIKy 3 Hel; mIonry 0i9HOi HOBEepXHi
MPSIMOT IPU3MU; TIJIOITY O19HOT MOBEPXHI MPABUIBHOI
nipamiiy; mioury 614HO1 HOBEPXHI MPaBUIIbHOT 3p13aHOT
nipamiau;

KJIacu(]ikye MHOTOIPAHHMKH 32 XapaKTEPUCTUKAMH 1X
€JIEMEHTIB: TIPU3MH — 33 BHJIOM 1 (hOPMOIO, IMpamMiIn — 3a
BHJIOM 1 PO3MIIIICHHSIM MPOEKITii BEPITUHU TTipamMign
(30kpema, 3a piBHICTIO O1UHUX pedep Ta KyTiB, SKi
YTBOPIOIOTH O14H1 pebpa/rpaHi 3 IUIONMHOK OCHOBH);
MPaBUJIbHI MHOTOTPAHHHKH;

PO3Pi3HSI€ eIEMEHTH NPU3MHU, Tapajieseninesaa, mpamiam,
BUJUMI 1 HEBUIUMI €JIEMEHTHU TIPU3MU/TIpaMiIu; psiMi,
MPaBUJIbHI, OMYKJIi MHOTOTPAHHUKH; TJIOCKUH KYT
MHOTOTPaHHHKA TPU BEPILIUHI Ta TBOTPAHHUI KYyT
MHOT'OI'paHHMKA MIPH peOpi; NpsIMUN 1 TPAMOKYTHUN
napasesenine n; NpaBuwibHy Hipamiay i TeTpaeap;
300pazka€ Ha PUCYHKY, BIAMOBITHO /IO BIACTUBOCTEH
MapajebHOTO POEKIIFOBAHHS: TIPU3MY; TIapajelenines;,
mipaminy; 3pi3aHy IMipamiay; BUAUMI Ta HEBUIUMI eIEMEHTH,
K1 € ITYKaHAMH B 3a/1a9ax I 3HAXOKCHHS XapaKTePUCTHK
HIIMX Ta € OCHOBHUMHU JIJIS1 33/IaHOTO MHOTOTpaHHHUKA —
BHCOTAa, TBIpHA, arogema; nepepisu miomrnHaMu (0ChOBI,
JliarOHaJIbHI, TTapaJIeNIbHI JI0 MJIOMUHU OCHOBH TOIIIO);
MOSICHIOE Ta 3aMUCY€E BIIMOBITHO 10 YMOBH 3a/1a4i:
CKOPOYECHHH 3aIiC BBEJICHHS MTO3HAYECHD 32 PHCYHKOM;
dbopmynu 111 0OUKMCIICHHS TUTOIT O19HOT Ta MOBHOI MMOBEPXHI:
MpsIMOI IPU3MHU, Mapaeseninesna, IpaBUIbHOI MipaMiiu,
MPaBUJILHOT 3pi3aHOI MipaMiau;

aHaJIi3y€ Ta AOCAIAAKY€E KYT MK MTOXUIIOO Ta ii MPOEKIII€I0
(MK iaroHaJITIO MPU3MH Ta TUIOMIMHOIO OCHOBHU, MIXK
anogeMoro TipamMiau Ta TUIOIIMHOK OCHOBH); KYT MIJK IBOMa
IJIOMMHAMH (KYT MK TIEPEPi30M 1 TUIOITMHOK OCHOBH, KYT

MHororpassi KyTH.

MHororpassuk ta 1oro
€JIEMEHTH.

[Tpusma. Ilpsima 1 npaBuIBEHA
MIPU3MH.

[Mapanenenines.

[Tipamina.

3pizana mipamina. [IpaBuibHa
nipamizja.

[Tepepi3zu MHOTOTPAaHHUKIB.

[Tnomi 614HOI Ta MOBHOT
MIOBEPXOHb MIPU3MHU, MipaMiy,
3pi3aHoi mipamiam.

[IpaBuIbHI MHOTOTPAaHHHKH.




MK OI9HOFO TPAaHHIO Ta TUIOIIMHOIO OCHOBH); PO3MIIIICHHS
MPOEKIIil BEPIIMHY MipaMiIy B IJIOLIMHI OCHOBH (BijoMa
PIBHICTB yciX O1YHUX pedep, pIBHICTh YCIX KyTiB, YTBOPEHUX
OlyHMMH peOpaMu/TpaHsIMHU Ta IJIOIIMHOIO OCHOBH);
0OTPYHTOBYE€ PO3MIIIICHHS OCHOBHM BHUCOTH ITiPaMiJIn;
MMO3HAYCHHS KyTa MK armo@eMoro 1 IIONTMHOI0 OCHOBH, MiX
OIYHOIO TPAHHIO 1 IJIOMUHOK OCHOBH, TUIOCKOTO KyTa MPHU
BEpIIMHI [IIpaMiiy, yTBOPEHOI'O IUIOMIMHOIO NIEPEpizy;
3aCTOCYBAaHHS TEOPEMU PO TPU NEPIEHAUKYIIIPH Ta TEOPEM
IUTSL pO3B’ SI3yBaHHS MPSIMOKYTHOT'O TPUKYTHHKA;
XapaKTepU3y€ MOKPOKOBI MOXKIIUBOCTI JOCSATHEHHS
BIJIMTOBI/Ii /10 HABYAJILHO-TIPAKTUYIHOT 3a/a41; MOJIETh
MIPUKIIAHOT 3a/1a4i, MepEeKIIaiatouu ii Ha MOBY T€OMETPIi;
BUJI II€pepi3y MHOTOIPaHHMKA Ta IUISIXU MOIIYKY HEBIIOMUX
JHIMHUX BUMIPIB Ta BEJIMYMH I HOTO po3B’sI3aHHS;
BHMIPIOE Ta 004U CIIIOE TUIONTI OIYHOT Ta MOBHOT TOBEPXHI:
npsAMOI IPU3MH, Napaeseninesaa, paBuiIbHOT mipamiay,
MPaBUIIbHOT 3pi3aHoi mipamiau;

PO3B’sI3y€ BIPaBH, L0 MepeadayarTh: BUKOPHUCTAHHS
BUBYCHUX O3HAU€Hb, TEOPEM, (OPMYII Ta BIACTUBOCTEN 10
PO3B A3yBaHHsI 3a/1a4, y T.4. IPUKIATHOTO Ta MPAKTUIHOTO
3MICTY; OOYMCIICHHS TUIOI 61YHOI Ta MOBHOI MOBEPXHI
NpSMOT IPU3MH, TTapaesernineaa, MpaBuiIbHOI mpamiay,
NPaBUIBHOT 3pi3aHOT Mipamiii; BUKOHAHHS MTOOYI0B
nepepisiB, TOBEACHHS Ta JTOCHIHKCHHS 1X BUIY.

Tema 2. TIJIA OBEPTAHHS
21 roauHa

Y4yenb/yueHuus

HABOJAUTH NPUKJIAIM: T 00epTaHHS;

MOSICHIOE 10 TaKe: IMIIHAP; KOHYC; 3pi3aHuil KOHYC; KyJIf;
KYyJIbOBHH CEIMEHT, CEKTOp, MOsIC;

(hopMy.110€ O3HAUEHHSI OCHOBHHUX MOHSTH Ta BIACTUBOCTEH
JUTSl TEOMETPUYHUX T1J, 3a3HAYEHUX Y 3MICTI TEMU;
(opMy.110€ i AOBOAUTH TEOPEMH IPO: MEepepi3 LMITIHAPA 1
KOHYycCa IJIOUIMHOI0, EPIEHAUKYIISIPHOIO 10 OC1 LIMIIIHAPA;
nepepi3 Kyii OyJ1b-sIKOI0 IIIOMIMHOIO;

KJacu(ikye reoOMETpUYHI TiJIa 32 BUAOM: LHWIIHIP; KOHYC;
3pi3aHMii KOHYC; KyJIs; KyJIbOBI CETMEHT, CEKTOp, OSIC;
PO3pi3HsE eIeMEeHTH WIIHAPA, KOHYCA, 3pi3aHOr0 KOHYyCa,
KyJTi, CeTMEHTa, CEKTOpa, MOsCa; BUAUMI 1 HEBHIUMI
eJIEMEHTH; LIEHTPAJIbHUIA KyT Ta IIOCKI KYTH, YTBOPEHI
nepepizoM IUIONIUHHM, IO MPOXOJUTh Yepe3 BEPIINHY
KOHYCa;

300paxKa€ pUCYHKOM, BiJIIIOBITHO JO BIACTHBOCTEH
OPTOTOHAJILHOTO MPOEKIIFOBAHHSA: LMIIHAP; KOHYC; 3pi3aHuit
KOHYC, KYJIIO, CCTMEHT, CEKTOD, MOAC; BUAUMI Ta HEBUIUMI

Tino obepranHs.

Huniaap, KoHyC, 3pi3aHuii
KOHYC, iX eIEMEHTH.

[Tepepi3u nuainApa, KOHyCca 1
3pi3aHOTO KOHYCa: OChOBI
nepepi3u HUIiHApa, KoHyca 1
3pi3aHOr0 KOHYCa; Nepepizu
IUJTIHAPA 1 KOHyCa TJIOMMHAMH,
napajeIbHUMHU OCHOBI; Iepepi3u
HWTIH]IpA TIOIUHAMH,
napajeabHUMHU HOro oci;

nepepi3u KoHyca IIONUHAMH,
SK1 IPOXOSATH Yepe3 Horo
BEPILUHY.

Kymns i cepa. Tlepepi3 kymi
TUTOIIHHOIO.

YacTuHu KyJli: CErMEHT,
CEeKTOp, OsIC.

[Tnommua, noTrdHa 10 cdepu.




eJIEMEHTH, sIKi € IIyKaHUMH B 3a7adax JJIsl 3HaXOJKCHHS
XapaKTePUCTUK IHIIMX Ta € OCHOBHUMH IS 33aHUX (iryp —
BHCOTAa, TBIPHA, Pajilyc, X0op/a; IIIOIINHY, JOTUYHY 10 chepu
Ta rmepepi3 KyJi IUIOMKWHO0; OChOBI TIEpepi3H MMITIHAPA Ta
KOHYca; KOMOiHAI1 IpOoCTOPOBUX QITYp;

MOSICHIOE Ta 3aNMMCYE BiIOBIIHO 10 YMOBH 3a/1a4i:
CKOPOYEHHUH 3aMuc BBEJICHHS MIO3HAYEHb 32 PUCYHKOM;
dbopMyinu 119 00YUCIIEHHS TUI0M] O1YHOI Ta MOBHOT OBEPXHI:
IUJTIHApPA, KOHYCA, 3pi3aHOT0 KOHYCA; MEePETUH Kyl
TUTOIIHNHOIO;

aHaJI3y€ Ta AOCTIAKY€E KYT MIXK MOXHUIIOIO Ta ii MPOEKIIi€l0
(MK TiaroHaJUTIO TBIPHOIO KOHYCA 1 ITOIIMHOI OCHOBH, MIXK
JiaroHaJIIIo Tepepi3y MIIIHAPA 1 TUIOIIMHOI0 OCHOBHU); KyT
MDK JBOMA TUTONTMHAMU (KYT MK TIEpEpi3oM 1 IUTOIIHHOO
OCHOBH); IEPETHUH KYJIi IUIOIIUHOIO; JOTHYHY IUIOILMHY 10
chepu; KOMOIHAIIIIO TPOCTOPOBUX DIryp;

OOIPYHTOBYE BJIIACTUBOCTI TiJ1 0OEPTaHHS; MO3HAYCHHS
BIJIMOBIAHMX JIIHIHHUX 1 MJIOCKUX KYTiB; 3aCTOCYBaHHS
TEOpPEMH PO TPH NMEPIICHANUKYIISAPH Ta TEOPEM IS
PO3B’sI3yBaHHS NPSIMOKYTHHX TPUKYTHHUKIB; pajiyciB
BIIMCAHOI'O 1 OIIMCAHOTO KOJIa;

XapaKTepU3ye€ MOKPOKOBI MOXKIIUBOCTI JOCSTHEHHS
BIJIMTOBI/Ti 10 HABYAIBHO-TIPAKTUYHOT 3a/1a4i; MOJIENb
MPUKIIAIHO]I 3a/1a4i, IepeKiIafaloyuH ii Ha MOBY T'€OMeTpii;
BUJI TIEpepi3y FreOMETPUYHOTO Tijla 00EpTaHHS Ta IUIIXH
MOIITYKY HEBIIOMUX JIIHIHHUX BHUMIpiB Ta BEJIMYUH I HOTO
PO3B’sI3aHHS; €J1eMEHTU KOMO1Hallli MPOCTOPOBUX (Iryp;
PO3B’si3y€ BIPaBH, 110 NepeadayaoTh: BUKOPHCTAHHS
BHBYCHHMX O3HA4Y€Hb, TEOpeM, (HOPMYJI Ta BIACTHBOCTEH 10
PO3B A3yBaHHSI 3a/1a4, y T.4. IPUKIATHOTO Ta MPAKTUIHOTO
3MICTY.

Kom0inariii reoMeTpuIHUX Tii.

Tema 3. OB’€EMU MHOI'OI'PAHHUKIB

16 rognu

Yuenb/yueHnns O06’emM MHOTOIpaHHMKA Ta
MOSICHIOE 10 TaKe: 00’€M MHOTOTpaHHUKA; 00’€M BJIACTUBOCTI 00’ eMy.
napaseserninesaa, 0O06’eM MHOTOTPaHHHKIB!

MPU3MHU, MipaMian, 3pi3aHol mipaMiau;

(opMy.TI0€ OCHOBHI BIIACTUBOCTI 00’ €MiB MHOTOTPaHHUKA;
(dhopmy.1i0€ i TOBOAUTH TEOPEMU MPO: 00’ €M MPSIMOKYTHOTO
1 MOXMJIoro Mapasneneninena; 00’eM npu3Mu; 00’ em
mipamiu;

300pazKy€ pUCYHKOM, BiJIIIOBITHO JIO BIACTUBOCTEH
napajieabHOTo MPOCLIIOBAHHS: IPU3MY, TapalieNernines,
mipaminy, 3pi3aHy mipamMiny; BUIUMI Ta HCBUIUMI €JICMECHTH,
K1 € IIyKaHUMU B 33/1a49aX JJIs 3HAXO/HKEHHS XapaKTePUCTUK
oOuuncieHHs 06’ emy;

napaeneninesa,
NpU3MH, Tpamiay,
3pi3aHoi MipaMiJau.




MOSICHIOE Ta 3aNMMCYE BiIOBIIHO 10 YMOBH 3a/1a4i:
CKOPOYCHHH 3aIiC BBEJICHHS [TO3HAYCHD 32 PHCYHKOM;
dbopmyH uIsE 00UHCIICHHS TUTOI OCHOBH, BUCOTH Ta 00’ €My
NPSMOKYTHOTO 1 TOXHJIOTO NapaJiesenine1a; Mpu3Mu;
mipamisu;

aHaJI3y€e Ta AOCIAKYE TiHIHHI BUMIPH Ta BETMYUHH JIJIS
oOuuncieHHs 06’ emy;

0OTPYHTOBYE€ PO3MIIIICHHS OCHOBH BUCOTH ITIPaMIJIH,
MIPU3MHU, Mapajiesenineia; MOKPOKOBI BUCHOBKH ITiJ] 4ac
PO3B’sI3yBaHHA 3aja4, 3aCTOCOBYIOUH B1JIOM1 TEOPEMHU Ta
1HIIT TBEPPKCHHS,

XapaKTepu3ye MOKPOKOBI MOKJIMBOCTI IOCATHEHHS
BIJIMOBi/Ii 10 HABUAIBHO-TPAKTUYHOT 3a/1a4i; MOJIENb
MIPUKJIAIHOT 33241, IepeKIIaaloyu ii Ha MOBY T€OMETIT;
HUISXY HOUTYKY HEBITOMHUX JIHIMHUX BUMIPIB Ta BEJIUYHH
JUISl HOTO PO3B’SI3aHHS;

BHUMIpIO€ Ta 00YMCIIOE 00’ €M MPSMOKYTHOTO 1 IIOXHIIOTO
napanenerninesa; MpU3MU; Mipamiiu;

PO3B’si3y€ BIPaBH, 10 NMepeadavYal0Th: BUKOPUCTAHHS
BHUBYCHUX 03HAu€Hb, TEOpEeM, (OPMYII Ta BIACTUBOCTEH 10
PO3B A3yBaHH 3a/1a4, y T.4. IPUKIATHOTO Ta MPAKTUYHOTO
3MICTY; 00YMCIIEHHS 00’ €My MPSIMOKYTHOTO 1 MOXUJIOTO
napaneerninea; MPU3MHM; IMpaMiin.

Tema 4. OB’€EMMHU TA TIJIOLII IOBEPXOHD TIJI OBEPTAHHA

16 ronuu

Y4yenb/yueHuus

HABOAMTH MPUKJIAJAU: TiJ OOEPTaHHS;

NMOSICHIOE 0 TaKe: 00’ €M MWIIHIPA, KOHYCa, 3p13aHOTO
KOHyca; 00’eM KyJIi Ta 11 4acTHH; mIomia 019HOT OBEPXHI,
TJI01I1a TTOBHOT MOBEPXHI T1J1 00epTaHHS: MUJIIHApPA, KOHYCA,
3pi3aHOro KOHYca; iolia chepu;

(dopmyJaroe i 1OBOAUTH TEOPEMU TIPO 00’ €M: IUITIHIPA,
KOHYca, 3pi3aHOro KOHyca; 00’eM KyJi Ta ii yacTHH;
PO3Pi3HsI€ PO3TOPTKH MOBEPXHI MIJIIHIPA 1 KOHYCA;
300paKy€ pUCYHKOM, BiJIIIOBIIHO /10 BIaCTUBOCTEH
napaebHOTO MPOEIiIOBaHHS: HWJIIHAPa, KOHYC, 3pi3aHuii
KOHYC; KYJIIO Ta i YaCTHHH; BUAUMI Ta HEBUIUMI €TIEMEHTH,
AK1 € ITYKaHUMH B 3a/1a4ax JJi 3HaXOJKEHHsI XapaKTePUCTHK
o0uucIeHHs 00’ eMy;

MOSICHIOE Ta 3aMMCY€ BiMOBIIHO 10 YMOBH 3a/aui:
CKOpPOYCHHUI 3aMKC BBEJICHHS TIO3HAYEHD 32 PHCYHKOM;
dbopMynu 111 0OYUCIIEHHS TUTOIT OCHOBH, BUCOTH Ta 00’ €My
IWTIHJIPa, KOHYyCa, 3pi3aHOTO KOHYyca; 00’ eMy Kyl Ta ii
YaCTHH,;

BUMIPIO€ Ta 00YHCJIIOE TUTOIII O1YHOT Ta MOBHOI MTOBEPXHi:
UITIHApa, KOHYCAa, 3pi3aHOr0 KOHYCA;

aHaJi3ye Ta JOCTIIKYE JIIHIMHI BAMIPH Ta BEJIMYUHU IS

O06’em Tin obepTaHHS:
TUTIHAPA,

KOHYCa,

3pi3aHOr0 KOHYca,

Kyl Ta ii YacTHH.

[Tnoma GiyHOT MOBepXxHi, TUTIOIIA
MTOBHO1 TTOBEPXHI TUT 00€pTaHHS:
HWITIH]Ipa, KOHYCa, 3pi13aHOTO
koHyca. [Tnoma chepu.




o0urcIeHHs 00’ eMy;

00I'PYHTOBY€E PO3MIILLICHHS OCHOBH BHCOTH LIWIIIHPA,
KOHYCa, 3p13aHOr0 KOHYCa; HEHTP KYJIi; IOKPOKOB1 BUCHOBKH
IiJ] 9ac po3B’s3yBaHHS 3a/1a4, 3aCTOCOBYIOUH BiJJOMi
TEOPEMHU Ta 1HIL TBEPKEHHS;

XapaKTepU3ye€ MOKPOKOBI MOXKIIUBOCTI JTOCSTHEHHS
BIJIMOB1/II /T0 HABYAJILHO-TIPAKTUYIHOT 3a/a41; MOJIEITh
MIPUKJIAAHOT 334241, MepeKIIagaloyu ii Ha MOBY T€OMETIi;
NUISIXY MTONTYKY HEBIAOMHUX JIIHIHHUX BUMIPIB Ta BEJIUYUH
JUISL KHOTO PO3B’SI3aHHS;

BHMIPIO€E Ta 004N CII0€ 00’€M Ta TUIOII TTOBEPXOHb
IWIIHAPA, KOHYCA, 3pi3aHOT0 KOHYyca; 00’eM KyJIi Ta 1i
YacTuH; TUIonly cdepu;

PO3B’si3y€ BIIPaBH, IO MepeadavYaTh: BUKOPUCTAHHS
BHUBYCHUX O3Hau€Hb, TEOpeM, (OPMYII Ta BIACTUBOCTEH 10
PO3B’sI3yBaHHA 3a7a4, Y T.4. IPUKIATHOTO Ta MPAKTUYHOTO
3MiCTY; 00YMCIICHHS 00’ €My LIMTIHIpPA, KOHYCa, 3pi3aHOT0
KOHYca, KyJi; o1 614HO1 Ta MOBHOI MOBEPXHI1 IMITIHIPA,
KOHYycCa, 3pi3aHOro KOHYca, IJIoNy cdepu.
3HAXO/KEHHS ILJIOI] TOBEPXOHb KOMOIHALIlT IPOCTOPOBHUX

oiryp.




