HABYAJIBHA TITPOI'PAMA 3 MATEMATHUKUAU
nJst yaHiB 10-11 kjaciB 3arajJJybHOOCBITHIX HABYAJIBLHHUX 3aKJIAIB
IpodinbHuii piBeHb



INOACHIOBAJIBHA 3AIIMCKA

Beryn

[Iporpama mpusHavyeHa JUIsl OpraHi3anii HaBYaHHS MaTeMaTHKU Ha mpodinbHOMY piBHI. BoHa
po3po0iieHa Ha OCHOBI Jlep>kaBHOro cTaHAapTy 0a30BOi 1 MOBHOI CEpeHbOI OCBITH 3 ypaXyBaHHAM
0COOIMBOCTEH BiAMOBITHUX MPOQiIiB HABUAHHS.

Mema HaB4YaHHS MaTEeMaTUKH Ha NpOo(UIBHOMY piBHI MojsArae y 3a0e3ledeHH] CBiOMOro 1
MIIIHOTO OBOJIOAIHHS CHCTEMOIO MAaTEMaTHUYHUX 3HaHb, HABHYOK 1 yMiHb,  sIKI TOTpIOHI Yy
MOBCAKACHHOMY XHUTTI 1 MaOyTHIN TpyAOBid AiSUTBHOCTI, TOCTaTHI JJIS BUBYCHHS 1HIIUX MIKUTBHUX
IUCLUIUTIH Ta MPOJOBKEHHS HABYAHHS y BUIIMX 3aKJIaJaX OCBITH 3a CIEUIATbHOCTAMHU 13 3HAYHOIO
MaTEeMaTHYHOIO CKJIA/I0BOIO.

JlocsirHEeHHS 3a3HaU€HOI METH 3a0€31eUy€eThCsl BAKOHAHHSIM TaKUX 3A60aHb:

. (opMyBaHHS B Y4HIB HAyKOBOTO CBITOTJISITY, YSIBIIEHB TIPO i€l Ta METOAN MaTeMaTHKH, ii poib y
Mi3HAHHI JIACHOCTI, YCBIJOMJICHHS MaTeMaTUYHUX 3HaHb SK HEBIJ €MHOI CKJIaJOBOi 3arajibHOi
KYJIbTYpPH JIOJWHU, HEOOXiJHOI YMOBHU TOBHOI[IHHOTO J>XUTTS B CYy4aCHOMY CYCIHUIbCTBI; CTiMKOi
MO3UTHBHOI MOTHBALLIT 10 HABYAHHS;

. OBOJIO/IIHHSA YYHSMH MOBOIO MAaTE€MaTHKH, CHCTEMOI0 MAaTEeMAaTUYHHUX 3HaHb, HaBUUKaMHU Ta
YMIHHSMH, MOTPIOHUMH Y MOBCSKACHHOMY XHTTI Ta MailOyTHIA mpodeciiiHiil IisIbHOCTI, AOCTaTHIX
IUI YCHIIIHOTO OBOJIOAIHHS 3HAHHSAMH IHIIMX OCBITHIX raiy3eil i 3a0e3medeHHs MOTHUBAIl MOTpeOH
HETIePEPBHOCTI HABYATHUCSI BIIPOJJOBIK JKUTTSL.

. IHTENIEeKTyaIbHUH PO3BUTOK OCOOHMCTOCTI — PO3BUTOK JIOTIYHOTO MHCJICHHS Ta IHTYIWii Yy4HIB,
MIPOCTOPOBOI ySIBH, MaM'sITi, yBaru, alrOpUTMIYHO1, iH(opMaIliiHOoI Ta rpadivyHOl KYIbTYpH;

. IpOMaJISTHCbKE BUXOBaHHS Ta (OpPMYBaHHS MO3UTUBHUX PHC OCOOMCTOCTI —IHILIATUBHOCTI Ta
TBOPYOCTI, Mi3HABAJIBHOI CAMOCTIMHOCTI Ta iHTEpecy, MOTpeOH B CaMOOCBITI, 3aTHOCTI aJlanTyBaTHUCS
710 YMOB, 1110 3MiHIOIOThCS,

. (hopMyBaHHS JKUTTEBUX KOMITETEHTHOCTEH YUHS — TIO3UTUBHUX PHUC XapaKkTepy (HAIOJIErIuBOCTI,
BOJII, KYJIbTYPU AYMKH 1 IOBEJIIHKH, OOTPYHTOBAHOCTI CYy/’KE€Hb, BIIIOBIAAIILHOCTI 3a JOPYUYEHY CIIpaBy
TOIIO);

. (dhopmyBaHHS 3araJIbHOJIOJICHKUX JYXOBHUX IIIHHOCTEW OCOOMCTOCTI; BUXOBAHHS HAI[lOHAJIBHOI
CaMOCBIIOMOCTI, ITOBary /10 HalllOHAJIbHOT KYJIbTYPH 1 TpaAULIIN YKpaiHH.

3MicTOBE HANOBHEHHS IMporpamMHM peaji3ye KOMIETEHTHICHUM MiAXig [0 HaBYaHHS,
CIpsMOBaHUN Ha (OPMYBAHHS CHCTEMH BIAMOBIIHUX 3HaHb, HABUYOK, MJOCBiTy, 3HIOHOCTEH i
CTaBJICHHS, sKa Ja€ 3MOTy OOIPDYHTOBAaHO POOMTH BHCHOBKM IIPO 3aCTOCYBaHHS MAaTE€MaTHKH B
peasbHOMY KHTTI, BA3HAUA€ TOTOBHICTh BUMYCKHUKA IIKOJIM /10 YCHIIIHOL AISUTBHOCTI B COLIiyMi.

[epenbavaeThest, IO BUITYCKHUK 3arajlbHOOCBITHROTO HABYAIHHOTO 3aKIAy:

. pO3ITi3HAE KUTTEBI UM MPEAMETHI CUTYaIlli K 3a1adi, 1[0 MOKHA PO3B’SA3aTH MAaTeMaTUYHUMH
MeToAaMHu; (QOPMYIIOE€ X MAaTeMaTHYHOI0 MOBOIO Ta PO3B’S3Yy€, BHUKOPHUCTOBYIOUM MaTeMAaTH4YHI
KOMITETEHTHOCTI, OIIIHIOE MOXUOKY OOYHMCIIEHb Ta 1HTEpPIIPETYE OTPUMAaH! pe3ylbTaTH 3 YpaxyBaHHIM
KOHKPETHUX YMOB, 3MICTy Ta IUJIeH MpeaMera JOCHTIJKEHHS; 3aCTOCOBYE MaTeMaTW4HI MOZEN Hpu
BUBYEHHI NpUPOAHMYMX ((i3uKa, acTpoHOMis, reorpadis, eKOHOMiKa, Ximis, Oi0Joris) Ta IiHIIUX
HaBYAJIbHUX MPEIMETIB;

. JIOT1YHO MHCIUTH (aHaNi3ye Ta MOPIBHIOE, MPOTHO3YE PE3YNbTAT, y3arajlbHIOE 1 CHCTEMATU3YE,
Kiacudikye MaTreMaTudHi 00’ €KTH 3a MIEBHUMU BJIACTUBOCTSAMHM, HABOJAWTH KOHTPIPHUKIIAIH, BUCYBAE Ta
TepeBIps€ TIMOTE3H); BOJIOIIE AITOPUTMAMH Ta €BPUCTUKAMU;

. KOPUCTYETBCSI BIAMOBIIHUMH JDKEpeNaMH IS TIONIYKY MaTeMaTudHoi i1HQopmMarliii, Moxe
CaMOCTIMHO ii TpoaHaji3yBaTH Ta MepeaaTH MAaTeMAaTHYHY CYTh (B TEKCTOBIH, rpadivHiii, TaOIHUIHIN,
3HAaKOBO-CUMBOJIBHIH (hopmax);



. BUKOHYE MaTEeMaTU4HI PO3PaXyHKH, PalliOHAJIHHO MOEIHYIOUM YCHI Ta MUCbMOBI OOYHCIIEHHS,
BUKOPUCTOBYE €JIEKTPOHHI OOUHCITIOBAIIBHI IPUCTPOI;
. BUKOHYE  TOTOXKHI ~ HEPETBOPEHHA  aireOpaiyHMX,  IMOKAa3HUKOBHUX,  JIOTapu(pMIYHUX,
TPUTOHOMETPUYHHMX BUPA3iB MiJ Yac po3B’S3yBaHHSA Pi3HUX 3a/1ad (piBHSIHBb, HEPIBHOCTEH, iX cHCTEM,
reOMEeTPUYHUX 3a/1a4, 3a/1a4 13 3aCTOCYBAHHSAM TPUTOHOMETPIT);
. aHani3zye rpadiku GyHKIIOHATBHUX 3aJICKHOCTEH, AOCTIIHKYE iXHI BIACTHBOCTI; BUKOPUCTOBYE
BJIACTUBOCTI €JIeMEHTapHUX (PYHKIN AJIg aHami3y Ta ONHCY PEAbHHUX SBHII, (DI3UYHUX IPOIIECIB,
3aJIeKHOCTEH;
. BOJIOJII€ METOJaMH MaTEeMaTUYHOTO aHaJ3y B 00Cs31, 10 JA03BOJISIE TOCHIKYBATH BJIACTUBOCTI
eJleMeHTapHUX QYHKIIH, OyayBaTH iX rpadiku i po3B’sa3yBaTH HECKIAHI MPUKIAIHI 3a/1a4i;
. 00YHCITI0OE HMOBIPHOCTI BHUIAJIKOBHUX TOJIii, OI[IHIOE IIAHCU 1X HACTAHHS, aHATI3y€ BUIIAJKOBI
BEJIMYMHH Ta 3HAXOJUTH X HAWIPOCTINI XapaKTEPUCTHKH, PO3yMi€ 3HAUYCHHS TOJOBHUX CTAaTHCTUYHUX
MOKa3HHKIB, 00Mpae ONTUMAIIbHI PILIICHHS,
. 300paxkxye TeoMeTpuyHi (irypu, BCTAHOBIIOE 1 OOIPYHTOBYE IXHI BIIACTHUBOCTI; 3aCTOCOBYE
BJIACTHBOCTI (Piryp mpu po3B’si3yBaHHI 3a]a4; BUMIPIOE T€OMETPUYHI BEJIMUMHU, SKI XapaKTEpU3YyIOTh
po3MilleHHs TreoMeTpuuHuX (iryp (BiAcTaHi, KyTH), 3HAXOIAUTh KUIBKICHI XapaKTepUCTHKU GIiryp
(tutomi, 00’emu) .

Kpim Toro, HaBuaHHS MaTeMAaTUKHA Ma€ 3pOOMTH NEBHHI BHECOK y (DOPMYBAaHHS KITFOUOBHX
KOMIIETEHTHOCTEM.

Kirouosi komnierentnocti | Kommonentu

1 CrHikyBaHHSI JCPXKABHOIO | YMinHa: CTaBUTH 3alldTaHHSA 1 PO3II3HABATH TPOOIEMY;
(1  pigHONO Yy pa3i | MIpKyBaTH, poOUTH BHCHOBKHM Ha OCHOBI iH(opMallii, 10JaHOI B
BIIMIHHOCT1) MOBaMH pi3HUX Qopmax (y Tabauusx, Jiarpamax, Ha rpagikax); po3yMiTH,
MOSICHIOBATH 1 NEpPeTBOPIOBATH TEKCTH MaTeMaTHYHUX 3a7ay
(YCHO 1 MMCBMOBO), TPaMOTHO BHCJIOBIIIOBATHUCS PiAHOI0 MOBOIO;
JIOPEYHO Ta KOPEKTHO BXHMBATH B MOBJIEHHI MaTeMaTUYHY
TEPMIHOJIOTIIO, YITKO, JIAKOHIYHO Ta 3pO3yMUIO (OpPMYIIIOBATH
IYMKY, apryMEHTYBaTH, JOBOJUTH TIPABWIBHICTh TBEPKEHB;
MIOTIOBHIOBATH CBiM CIOBHUKOBHII 3amac.

Cmaenenna: PO3yMIHHS BaKIMBOCTI YITKMX Ta JIAKOHIYHUX
(bopMyITIOBaHb.

Haguanvni pecypcu:  03HAuU€HHS TIOHATH, (OPMYIIOBAHHS
BJIACTUBOCTEH, TOBEJICHHS TEOPEM.

2 CrijKkyBaHHSI 1HO3eMHUMM | Yminna: CHUIKYBaTHCS 1HO3EMHOIO MOBOIO 3 BHKOPHCTAHHSIM
MOBaMH. YHUCITIBHUKIB, MATEMAaTUYHUX TOHATH 1 Haly)kKMBaHIIIIMX TEPMiHIB;
CTaBUTU 3amlMTaHHS, (OpMYJIIOBaTH NpobOIeMy; 3iCTaBIATH
MaTeMaTHYHUI TepMiH uYM OyKBEHEe IMO3HAYeHHS 3 HOro
MOXO/DKEHHSIM 3 1HO3eMHOI MOBH, NMPABHJIFHO BHKOPHUCTOBYBATH
MaTeMaTU4YH1 TEPMIHU B MTOBCSIKIEHHOMY JKUTTI.

Cmaenenna: yCBITOMIICHHS Ba)KJIMBOCTI BHBUYCHHS 1HO3EMHHX
MOB JII PO3YMIHHS MAaT€MaTHUYHUX TEPMIHIB Ta TO3HAYCHB,
nomyKy iH(opMallii B iHIIOMOBHUX JKEpeax.

Haguanvni  pecypcu:  TEKCTH  1HO3EMHOIO  MOBOIO 3
BUKOPUCTAHHSAM CTaTUCTUYHHX JIAHUX, MATEMAaTUYHUX TEPMiHIB.




Maremarnuna
KOMIIETEHTHICTb.

Yminna: onepyBatu 4uCIOBOIO iH(OpMAIli€l0, TEOMETPUIHUMHU
o0’eKTaMM Ha IUIOLUIMHI Ta B MPOCTOpi; BCTAHOBIIOBATH
NPOCTOPOBI  BIHONIGHHS MK  pealbHUMHU 00’ €KTaMu
HABKOJIMINHBOT ~ JIHCHOCTI  (MPUPOJHUMH,  KYJIBTYPHHUMH,
TEXHIYHHMH TOIIO); PO3B’SA3YyBaTH 3ajadi, 30KpeMa MPaKTUYHOTO
3MICTy; OyamyBaTh 1 JOCTIIPKYBAaTH HAWMPOCTIII MaTeMaTH4HI
MOJICJI peaIbHUX 00'€KTIB, MIPOIIECIB 1 SIBUII, IHTEPIIPETYBATH Ta
OIIHIOBATH PE3YJIbTATH, MPOTHO3YBATH B KOHTEKCTI HaBYAIbHHUX
Ta MPAKTHYHHX 3a]1a4; BAUKOPUCTOBYBATH MAaTEeMaTU4YHI METOJIU Y
KUTTEBUX CUTYAIIsX.

Cmaenenna: yCBIIOMJICHHS 3HAYCHHS MAaTEMaTHKU  JUIS
MOBHOI[IHHOTO JKUTTS B CYYaCHOMY CYCHUIBCTBI, DPO3BUTKY
TEXHOJIOTIYHOTO, CKOHOMIYHOTO 1 OOOpOHHOIO IOTEHINATY
JIep>KaBH, YCIIITHOTO BUBUEHHS 1HIIMX JUCLHUILIIH.

Haeuanvui pecypcu: pO3B'S3yBaHHS MaTeMaTHUYHUX 3aj1ad,
30KpeMa TaKHX, [0 MOJICIIOITh PeajIbHI )KUTTEBI CUTYAIIIi.

OCHOBHI KOMIIETEHTHOCTI
y NPUPOTHUYMX HAyKax i

TEXHOJIOTIAX.

Yminna: posnizHaBatu npo6ieMu, M0 BUHUKAIOTH Y JTOBKULT 1
AKi MOXXHa pO3B’s3aTH 3aco0aMu MaTeMaTuku;, OyAyBaTh Ta
JOCHIIPKYBaTH MaTeMaTW4yHI MOJeNi MNPUPOAHUX SBUII 1
MPOIIECIB.

Cmaenenna: yCBINOMIICHHS BaKJIIMBOCTI MAaTEMaTUKH  SIK
YHIBEpCAJIbHOI MOBU HayKH, TEXHIKU Ta TEXHOJIOTIH.

Haeuanwvni pecypcu: cxnananHs rpadikiB Ta mgiarpam, sKi
UTIOCTPYIOTh  (DYHKITIOHANBHI 3aJIe)KHOCTI PEe3yJbTaTiB BIUIUBY
JIOJICHKOT AISTBHOCTI Ha IPUPOTY.

IndopmarniitHo-1ppoBa

Yminna: CTPYKTYpYBaTUu I[aHi; ,HiHTI/I 3a AJITOPUTMOM Ta CKJIaaTH

KOMIICTEHTHICTh QITOPUTMHU; BU3HAYATH JOCTATHICTh JaHUX JUIsl PO3B’sI3aHHS
3ajavi; BUKOPHUCTOBYBATH PI3HI 3HAKOBI CHCTEMH; 3HAXOJUTHU
iHQopMalif0o Ta OIHIOBAaTH i JIOCTOBIPHICTH; JOBOJUTHU
ICTUHHICTb TBEP/)KEHb.
Cmagnenna: KpUTUYHE OCMHUCIEHHs 1H(opmalii Ta Kepen ii
oTpuManHs; ycBigomiieHHs BakiuBocTi IKT mis edexruBHOTO
PO3B’sI3yBaHHS MaTEeMAaTHYHUX 33]1a4.
Haesuanwni pecypcu: Bizyanizailisa JaHux, mooymosa rpadikiB ta
Jiarpam 3a JOMOMOTO0 MMPOTPaMHUX 3aC00iB.

VYMiHHS BUUTHCS | YMiHHA: BU3HAYATH METY HaBYAIbHOI MISIBHOCTI, BigOupaTtu i

BIIPOJOBIXK KHUTTHA

3aCTOCOBYBaTH TOTPiOHI 3HAHHS Ta CIOCOOW MisNTBHOCTI st
JOCATHEHHS 1i€i METH; OpraHi3oByBaTH Ta IUIAHYBaTH CBOIO
HAaBYAIbHY  JISUTBHICTH,  MOJIETIOBATH  BIIACHY  OCBITHIO
TPAEKTOPiO, aHANI3yBaTH, KOHTPOJIOBAaTH, KOPUTYBaTH Ta
OIIHIOBATH PE3YJIbTATH CBOET HABUAJIBHOI JISIILHOCTI; JTOBOIUTH
MPaBUIIBLHICTD BJIACHOTO CYJDKEHHS abo BHU3HABATH
MTOMUJIKOBICTb.

Cmaenenna: YCBIIJOMJICHHS BIACHMX OCBITHIX TOTped Ta




I[IHHOCT1 HOBHX 3HaHb 1 BMiHb; 3alliKaBJICHICTh Y Mi3HAHHI CBITY;
PO3YMIHHSI BaXKJIMBOCTI BUUTHUCS BIIPOJOBXK KUTTS; IPATHEHHS 10
BJIOCKOHAJICHHSI PE3YJIbTATIB CBOET NiSTILHOCTI.

Haeuanwvni  pecypcu: OCBITHBOL

MOJEIIOBAaHHS  BJIACHOI

TPa€EKTOPIi.

[HimiaTuBHICTE 1
MiTPUEMITHBICTD

Yminna: renepyBaTi HOBI 171, BUPIIIYBAaTH KUTTEBI IPOOIEMH,

aHaJi3yBaTH, YXBJIIOBATH ONTUMAaJTbH1 pIlLIECHHS;
BUKOPHUCTOBYBAaTH KPHUTEPii MPaKTHUYHOCTI, €()EKTUBHOCTI Ta
TOYHOCTI, m00 oOpaTu HaWKpalle pIleHHS;, apryMEHTYBaTH Ta
3aXHINATH CBOO MO3MIIII0, JUCKYTYBAaTH,; BUKOPHCTOBYBATH Pi3HI
cTpaTerii, MIyKaloYd ONTHMAIBHUX CHOCOOIB  pO3B’sI3aHHS
KUTTEBOTO 3aBJIAHHS.

Cmaenennsa: HIIATUBHICTB; BIANOBINANBHICTh, YIIEBHEHICTH Yy
co0i; TepEeKOHAHICTh, IO YCHIX KOMaHIU — 1€ ¥ OCOOMCTHIA
YCIIiX; MO3UTHBHE OILIHIOBAHHS Ta MIATPHUMKA KOHCTPYKTHBHHX
11eH 1HIIHX.
Haesuanvui 3aj1a4i  MANPUEMHUIIBKOTO

pecypcu: 3MICTy

(onrTuMmi3aniiiHi 3aaa4i).

ComianbHa Ta
rpoOMaJIsTHChKa
KOMIIETEHTHOCTI

Yminna: aprymMeHTyBaTM Ta BIJCTOIOBAaTH CBOKO IO3UIIIIO;
YXBaJIIOBaTH apryMEHTOBaHI PIIIEHHS B JKUTTEBUX CHUTYallifX;
CHIBIpAIIOBaTH B KOMaHJi, BHOCUTH CBOIO 4YacTKy B poOOTy
rpynu  Juist

€KOHOMIYHY CHUTYyallil0, POJUHHUN OOJIKET,

BUpIIIEHHS Mpo0JIeMy; aHalli3yBaTH BJACHY
KOPHUCTYIOUYHUCh
MaTeMaTUYHUMHU METOJaMH; OpIEHTYBAaTUCS B ILIUPOKOMY KOJI
nocayr 1

CHOXHMBYMM BHOIp, CIHUPAIOUUCh, 30KpEeMa, 1 Ha MaTeMaTH4Hi

TOBapiB Ha OCHOBI YITKUX KpHUTEpliB, poOUTH
JaHi.

Cmaenenna: OMAUIMBICTh 1 TIOMIPKOBaHICTh; PIBHE CTABJICHHS
JI0 IHIIMX HE3aJIeKHO BiJl CTAaTKiB, COLIAJBLHOIO MOXOHKEHHS;
BIJINOB1IAJILHICTD 32 CIUIbHY CITPaBy.

Haeuanwsni pecypcu: 3amadi coiaabHOTO 3MICTY.

O06i3HaHICTh Ta
camMoBHpaxeHHs y cdepi
KYJIbTYpH

Yminna: 3nilicHioBaty He0OX1H1 pO3paxXyHKH JJIsi BCTAHOBIIEHHS
MPOMOPLIN, BIITBOPEHHS TIEPCHEKTUBU, CTBOPEHHS 00 €MHO-
MPOCTOPOBUX KOMIIO3UIlIN; YHAOUHIOBATH MaTeMaTU4YHI MOJIENI,
300paxatu (irypu, rpagiku, puCyHKH, CXEMHU, JllarpaMu.
Cmaenenna: YyCBIIOMJIEHHS B3a€MO3B’SI3Ky MAaTEeMaTUKU Ta
KyJbTYpH Ha MPUKIANAX 3 apXiTeKTypH, >KUBOIHUCY, MY3UKH Ta
iH.; pO3YyMIHHS  BaXJIMBOCTI  BHECKY  MaTeMaTHKiB Yy
3arajibHOCBITOBY KYJBTYPY.

Haeuanwsni pecypcu: 3aiadi npo 30JI0TUH TIepepis.
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Exonoriuna rpaMoTHICTh 1
37I0POBE KHUTTSL.

Yminna: BUCIOBIIOBATH BJIACHY AYMKY, CIyXaTd 1 4yTH 1HIIUX,
OIIHIOBATH apryMEHTH Ta 3MIHIOBAaTH JYMKY Ha OCHOBI JIOKa3iB;
aHaJTI3yBaTH 1 KPUTUYHO OLIIHIOBATH COIIAJIbHO-EKOHOMIYHI MOAIT
B JIep)KaBi Ha OCHOBI CTaTUCTHYHUX [AHHWX; BPaxXxOBYBaTH




MPaBOBi, €TWYHI, EKOJIOTIYHI 1 COIliaJIbHI HACTIAKU PIIICHB;
po3Mmi3HaBaTH, SK IHTepOpeTamii pe3yabTaTiB  BHUPIIICHHS
npo6IeM MOKYTh OYTH BUKOPHCTaHI I MAHITYJIIOBaHHS.
Cmaenenna: HaJalITOBAHICTP HA JIOTIYHE OOIPYHTYBaHHS
no3uIlii 0e3 mepeaYyacHOro mepexojay A0 BHCHOBKIB; IoBara Jo
mpaB  JIIOJWHW, aKTHBHA TIO3UIIs IOJ0 OOpoThOM 13
JTUCKPUMIHAIIIETO.

Haeuanvni  pecypcu:  3aiadi  COLIAJIBHO-EKOHOMIYHOTO,
€KOJIOTIYHOTO 3MICTy; 3ajayi, SKi CHPUSIOTh YCBIJIOMJICHHIO
[[IHHOCTI 3JI0POBOTO CIIOCOOY KUTTSL.

Hackpi3ni Jinii Ta ix peanizanisi. Y HaBuanbHii mporpami BUOKPEMIIIOIOTHCS TakKi HACKpi3Hi
YOTHPHM JIiHII KIIOYOBUX KommereHTHOcTel: ''Exosoriyuna 6e3meka Ta crTajuii po3BUTOK',
"I'pomaasincbka BiamoBigajabHicTh', "310poB's i 0e3meka', "IlixnpuemauBicTs Ta (iHaHCcOBa
rpaMoTHiCTB", sKi cripsMOBaHi Ha (OpPMYBaHHS B Y4HIB 3/[aTHOCTI 3aCTOCOBYBATH 3HAHHS i YMIHHA Y
peabHUX )KUTTEBUX CUTYAIlISX.

Hackpi3ni miHii € 3aco0oM iHTerparii KIFYOBHX 1 3arajJbHONPEIMETHHX KOMIIETCHTHOCTEH,
HaBYAJIbHUX TPEAMETIB Ta NPEAMETHUX LHWKIIB, IX HEOOXiTHO BpaxoByBaTH Tpu (HOpMyBaHHI
MIKUTBHOTO CEPeIOBUIIA KHUTTEISITBHOCTI.

Hackpi3ni miHil € comiadbHO 3HAYUMHMH HAJIIPEAMETHUMH TEMaMH, SKi JOMOMAararoTh
(GOpMyBaHHIO B YYHIB YSBJIEHb PO CYCIUILCTBO B IIJIOMY, PO3BUBAIOTH 3[ATHICTh 3aCTOCOBYBATH
OTpHUMaHi 3HaHHS y PI3HUX )KUTTEBUX CUTYaIlisIX.

HaBuaHHS 3a HACKPI3ZHUMH JIHISIMH peasi3y€eThCsl HacamIepel:

* yepe3 OpraHizalilo BiAMOBIAHOIO HaBYAJIBHOIO CEPEJOBUIA — 3MICT Ta LIl HACKPI3HUX TEM
BPaxoBYIOThCS MPH (POPMyBaHHI JyXOBHOTO, COLIAJILHOTO 1 (PI3UYHOTO CepeIOBHIA HABYAHHS;

yepe3 0a30BI HaBYaJIbHI NMpeIMETH — MiJl 4ac HaBYaHHS, BUXOJSYM 13 HACKPI3HUX TEM,
MIPOBOAATHCS BIANOBIAHI TPaKTOBKH, MPUKIATX 1 METOIM HaBUYaHHS, PEali3ylOThCS HAANPEIMETHI,
MIDXKKJIACOBI1 Ta 3arajibHOLIKUIbHI MPOEKTH. PoJIb HaBYaIbHUX MPEIMETIB IIPU HaBYaHHI HACKPI3HUX TEM
— pi3HA 1 3AJIEKUTH BiJ IIUIEH 1 3MICTY HABYAILHOTO TIPEIMETA Ta BiJl TOrO, HACKUIBKU TICHO TIOB’ I3aHUIMA
13 KOHKPETHOO HAaCKPI3HOIO TEMOIO TOM UM 1HIIMHA MPEeIMETHUHN 1UKII;

- gyepes3 MpeMEeTH 32 BUOOpOM;

- yepes3 clietiaibHi KypcH 3a BUOOPOM;

- yepe3 M03aKJIacHy HaBYallbHY POOOTY.

Hackpi3ni jiHii:

1. Hackpizna ninis «Ekonoziuna d6e3nexka ma cmanuii po3eumok» HauijgeHa Ha GOpMyBaHHS
B YYHIB COIlaJIbHOT aKTHUBHOCTI, BIAMOBIAAJBHOCTI Ta €KOJOTIYHOI CBIJOMOCTI, TOTOBHOCTI Opartu
y4acTh y BUPILIEHH] MUTaHb 30€pexKeHHs JOBKULISA 1 PO3BUTKY CYCHUIbCTBA, YCBIIOMIIEHHS BaXJIMBOCTI
CTaJIOrO PO3BUTKY Il MaOyTHIX MMOKOJIiHb.

[Tpobnemaruka HackpizHoi JiHii “Exonoriuyna Oe3neka Ta cTaluil pO3BUTOK™ peali3yeThCsl B
Kypcl MaTeMaTUKH, HacaMIepe, Yepe3 3aBIaHHs 3 peaJbHUMHU JaHUMHU [IPO BUKOPUCTAHHS MPUPOIHUX
pecypciB, iX 30epekeHHS Ta NPUMHOXKEHHS. AHaNI3 IUX JaHUX CIPHUSE PO3BUTKY OEpeXIMBOTO
CTaBJICHHS /10 HaBKOJIMIIHBOTO CEPEAOBUINA, €KOJIOTi, (OPMYyBaHHIO KPUTUYHOI'O MHUCIJIEHHS, BMIHHS
BHPIIITYBAaTH TPOOJIEMHU, KPUTHIHO OI[IHIOBATH MEPCIICKTUBH PO3BUTKY HABKOJIHUIIHHOTO CEPEIOBHINA 1
monuHA. MOXIIMBI YPOKH Ha BIIKpUTOMY MOBITpi. [Ipu po3rismal i€l miHil BaKIuMBe Miclie 3aiiMaroTh
B1JICOTKOB1 OOYHCIICHHS, PYHKITIi, €IEeMEHTH TeOopii KMOBIPHOCTEH Ta CTATUCTHUKH.

2. Peanizariist Hackpi3HOi1 JiHIT «I pomaoanceka 6ionosioanvHicmsy cripusitume GOpMYyBaHHIO



BIJINIOBIJAJILHOTO YJIEHA TPOMAJIU 1 CYCHIIBCTBA, 110 PO3YyMi€ MPUHIMIIM 1 MEXaHi3MHU ()YHKIIIOHYBaHHS
cycninbeTBa. Ll Hackpi3Ha JIiHISL OCBOIOETbCS B OCHOBHOMY 4Yepe3 KOJEKTHBHY [isUIbHICTh
(mocnmigHUIBKI poOOTH, poOOTH B TPYIi, MPOCKTH TOMIO), SKA IMOEAHYE MATEMAaTHUKy 3 I1HIIMMH
HaBYAJIHHUMHU MpPEIMETaMH 1 pPO3BMBAE B YYHIB TOTOBHICTH O CHIBIpAIli, TOJEPAHTHICTH LIOAO
PI3HOMaHITHUX CIIOCOOIB AISUTBHOCTI 1 TYMOK.

HaByanus mareMaTuku Mae BUKIMKATH B Y4YHIB SIKOMOTa OLbIlle MO3WTUBHUX €MOLIH, a ii
3MICT - OyTH HalJICHUM Ha BHXOBaHHS TMOPSIHOCTI, CTAPAaHHOCTI, CUCTEMAaTHYHOCTI, MOCIIJOBHOCTI,
MOCUA0YOCTI 1 uyecHOCTi. [Ipukmam BuWTeNns NMOKIMKAHWKA 3irpaTH BaXKJIUBY poib y (hopMyBaHHI
TOJICPAHTHOTO CTaBJICHHS 10 TOBApHILIB, HE3aJIEXKHO BiJl PIBHS HABYAIBHUX JOCATHEHb. 3 IET XK
HACKpI3HOIO JIIHIEIO TOB'I3aHi, HANPHKIAJ, MPOIEHTHI OOYMCIIEHHS, E€JIEMEHTH CTATUCTHKH, IO
J03BOJISIFOTh YYHSIM 3PO3YMITH 3HAYEHHS KUIbKICHUX MOKAa3HMKIB MPH XapaKTEPUCTHUIIl CYCHIJIbCTBA i
HOT0 PO3BUTKY.

3. 3aBmaHHAM HACKpi3HOI JiHIT «300p06's i Ge3neka» € CTAHOBIICHHS y4HS SIK EMOIIIIHO
CTIMIKOTO YJieHa CYCIHiJIbCTBA, 3JaTHOIO BECTHU 3J0POBHI CrOCIO XUTTA 1 opMyBaTu HaBKOIO cebe
Oe3mneuHe )KUTTEBE CEPEIOBUILIE.

Hackpizna ninisg “31opoB's 1 6e3neka” B Kypcli MaTeMaTUKU peai3yeTbcsl 4epe3 3aBlIaHHS 3
peaIbHUMHU JaHUMH Tpo Oe3MeKy 1 OXOPOHY 370pOB'sl (TEKCTOBI 3aBJaHHS, MOB’s3aHl 3 CEPEIOBHILEM
JOPOKHBOTO PYXY, PYXOM IMIIOXOMIB 1 TPAHCIOPTHUX 3aco0iB, BIJICOTKOBUMHU OOYHUCIICHHSMH i
rpadikamMu, IO CTOCYIOTHCS YUHHUKIB pU3HKY). OcobnmBo BakimBuid aHaii3 npuand A TII, mo’s3anmnx
13 MepeBUIICHHSAM MIBHJIKOCTi. BapTo 3BepHYTH yBary Ha mpo0JjemMu, OB’ s3aHi 13 pU3UKaMU IS KHUTTS
1 370pOB’S TpU BUBYEHHI OCHOB Teopii HMOBIPHOCTEH Ta MaTeMaTHYHOI CTaTUCTHKHU. BupimeHHs
npoGiieM, 3HAMICHNX 3 «ara-e(peKTOM™», PO3IISI KPACHBHX MATEMATHYHHX KOHCTPYKIUH, MOIIYK
ONTUMAJIbHUX METOJIB PO3B’sA3yBaHHs 3a/1a4 TOLIO, 37[aTHI BUKJIMKATH B YYHIB MO3UTUBHOTO BIIUYTTS
YCIIXY.

4. Hackpisna niHis «Ilionpuemnugicms ma ¢pinancosa zpamomnuicmspy HallijieHa Ha PO3BUTOK
JAEPChKUX 1HILIATUB, 3/1aTHICTh YCIHIIIHO AISITH B TEXHOJOTIYHOMY IIBHIKO3MIHHOMY CEpEIOBHIL,
3a0e3MeyeHHs] Kpalloro po3yMiHHS YYHSIMM NPAKTUYHUX acleKTiB (iHAHCOBMX MUTaHb (3A1MCHEHHA
32011a/KEHb, IHBECTYBAHHSI, 3aIT0O3MUEHHSI, CTPAaXyBaHHs, KPEIUTYBaHHS TOIIIO).

[Is Hackpi3Ha JiHIS TOB'A3aHa 3 PO3B'SI3yBaHHAM MPAKTUYHUX 3a/ad II0/I0 IUIaHYBaHHS
TOCHOJAPChKOI JISIIBHOCTI Ta pealibHOI OLIHKM BIACHUX MOXJIMBOCTEH, CKJIaJaHHS CIMEHHOTro
Oro/KeTy, popMyBaHHS €KOHOMHOTO CTaBJIEHHS 10 MPHPOJHUX pecypciB. BoHa peanisyeThes mij yac
BUBYEHHS BIJICOTKOBHX OOUYMCIIEHb, PIBHSAHb Ta (YHKIIIH.

3 MeTor0 MiABMIIEHHA e()EeKTHBHOCTI HABYaHHS, HEOOXIJHOIO YMOBOIO € 3aJy4eHHS [0
HaBYaJIbHO-BUXOBHOTO TPOLIECY KOMIIETEHTHICHOTO, MAISNIBHICHOTO Ta OCOOMCTICHO-OPiEHTOBAHOTO
MIIXO/IIB, SIKI MepeadavarTh CHCTEeMAaTUYHE BKIFOYCHHS YUHIB JO PI3HUX BHUAIB aKTHBHOI HAaBYAIHHO-
Mi3HABAJIbHOT MJISUTBHOCTI Ta (OpMYBaHHS yMiHb KOPHCHHMX Yy peaJbHUX JKUTTEBUX CHUTYaIlisiX.
JlomibHO, Jie 116 MOXKJIUBO, HE JIMINE ITOKa3yBaTH BHHUKHEHHS MaTeMaTHYHOTO (pakTy i3 MpakTUIHOT
cUTyalii, a W UIIOCTpyBaTH MOro 3actocyBaHHS Ha mpaktuii. dopMyBaHHIO MaTeMaTU4YHOIi Ta
KIIIOYOBUX KOMIIETEHTHOCTEH CIpUs€ BCTAHOBJIGHHA Ta peaji3alisi Yy HaBYaHHI MaTeMaTUKU
MDKIPEIMETHUX 1 BHYTPIIIHbOIPEAMETHUX 3BS3KIB, a caMe: 3MICTOBO-iH(OpMaliitHiX, onepariiHo-
TiSUTBHICHHX 1 OpraHi3alifHO-MEeTOAMYHUX. Ix BUKOPHUCTAHHS MMOCUIIIOE Mi3HABAIILHUN IHTEPEC YUHIB J0
HaBYaHHS 1 MIJBUIIYE iX PiBEHb 3arajibHOI KYJIbTYpH, CTBOPIOE YMOBH JJIsl CHCTEMaTH3allii HaB4aIbHOTIO
Marepiany 1 popMyBaHHS HAayKOBOTO CBITOIISAY. Y4HI HaOyBarOTh JOCBiJy 3aCTOCYBaHHs 3HaHb Ha
MPaKTHIII.

BaxnuBy posib y HaBYaHHI MaTeMaTHKH BIITPAa€ CHCTEMAaTHYHE BUKOPUCTAHHS 1CTOPHUYHOTO
MaTepiany, SKAWA MiABUILYE IHTEpeC OO0 BHUBYEHHS MAaTEMaTHKU, CTUMYIIOE€ TMOTAT 1O HAyKOBOi
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TBOPYOCTi, MPOOYKYE KPUTHUYHE CTaBJICHHS 10 (akTiB, Ja€ y4YHSIM YSBICHHS NPO MAaTEMATUKY SK
HEBIJ’€MHY CKJIQJIOBY 3arajbHOJIIOJICBKOI KyabTypu. Ha nOXiymBHX NpUKIanax ciij MOKa3yBaTH
YUHSIM, SIK PO3BUBAJIMCS MAaTeMaTH4YHI MOHATTS 1 BiAHOIIEHHS, Teopii Ta MeToau. O3HalloMIIEHHS yUHIB
3 iMeHamMu Ta OiorpadisiMu BHJATHUX Y4YEHHX, SKI CTBOPIOBAJIM MaTeMaTHKy, 30KpeMa BHJIATHHX
YKpaTHChKUX MAaT€MaTHUKIB, CIPUSITHME HAL[IOHAILHOMY 1 HaTPIOTUYHOMY BUXOBAHHIO IIKOJISIPIB.

CtpykTypa HaByajbHoi mporpamu. Ilporpama po3paxoBana Ha 630 rogun 420 roawH
HABYAJIbHOTO Yacy, Bi/IBEICHOTO Ha BUBUEHHS alredOpu Ta MovaTkiB aHaiizy, 210 roguH Ha reoMeTpito.

Po3nonin 3MicTy 1 HaBUaJIBLHOTO Yacy € OPIEHTOBHUM. YYHUTENSIM 1 aBTOpaM IIiIPYYHHKIB
HAJA€ThCA MPABO KOPUTYBATH IOCTIIOBHICT, BHUBUEHHS TEM Ta 3MIHIOBAaTH PO3MOAUI TOAWH Ha
BUBYCHHS TEM 3aJIS)KHO BiJl MPUHHATOI METOAMYHOI KOHLEMIIT Ta KOHKPETHUX HAaBYAIbHHUX CHUTYaLIH.
Ha ocHOBiI Opi€HTOBHHMX TEMAaTHYHUX IUIAHIB yYUTENb PO3pOOIIsS€ KaJeHIAPHO-TEMATUYHHUN IIJIaH, B
SKOMY KOHKPETU3YETHCS 00CAT HABYAJILHOTO MaTepiaiy.

[Iporpamoro nepeabaveHo pe3epB HaBYaIbHOTO Yacy. Croci® BUKOPHCTaHHS PE3EPBHOTO 4Yacy
BUUTENIb MOKE 00paTh CaMOCTIMHO: AJi1 MOBTOPEHHS HA MOYATKy HABUAJIBHOTO POKY MaTepiaiy, sIKui
BHUBYABCS y MONEPEIHIX KJlacaX, K JI0JaTKOBI FOJUHU HA BUBUEHHS OKPEMHUX TEM, SKIO BOHU BAXKKO
3aCBOIOIOTHCS YUHSIMU, JJISl IPOBEICHHS IHTETPOBAHUX 3 MPOQIIbHUM a00 1HIIUMHU MPEAMETaMHU YPOKIB
TOIIIO.

[Iporpamy momano y d¢opmi TabnWI, MO MICTUTh JBI KOJIOHKH: OYIKYBaHI pe3yJbTaTH
HABYAJILHO-MTI3HABAIBHOI [ISUTPHOCTI YYHIB Ta 3MICT HABUYAIBHOTO Marepiamy. Y 3MICTI BKa3aHO
HAaBYAJILHUW MaTepiall, SKWW TMiUIarae BHUBYCHHIO Yy BiONoOBiIHOMY Kiaci. OgikyBaHI pe3ylbTaTH
HaBYAJIbHO-TII3HABAJILHOI ISUTPHOCTI yYHIB OpIEHTYIOTh Ha pE3yJNbTaTH HABYAHHA, SIKI TAKOX € 1
00’€KTOM KOHTPOJIIO Ta OI[IHIOBAHHSI.

B ocHOBY (opMyBaHHs 3MICTY pOrpaMu MOKJIaIeH] Taki MPUHIUIIH:

. HACTYIHICTh y HaBYaHHI MaTeMaTUKH MDK PI3HUMH JIaHKaMHU MaTeMaTH4YHOi OCBITH,
HACTYITHICTH 3 JOMPO(]IIbHUM HaBYaHHSIM MaTEMaTHKHU 1 HABYaHHAM MaTEMAaTHKHU Ha 1HIIUX PIBHSX,

. 30€epexeHHsT TPATUIA BITYM3HSAHOI METOJUYHOI IIKOJM Ta HAKOMUYEHOTO IOCBITY
MiJITOTOBKM BUITYCKHHUKIB CIEIIai30BaHUX IIKUT 3 TMOMIMOJEHUM BHUBYCHHSIM MAaTEMaTUKU Ta
MIPEIMETIB TPUPOTHIHYO-HAYKOBOTO ITUKITY;

. 30epexKeHHsT BUCOKOTO PIBHS TEOPETUYHOI MaATEMATHYHOI IMIJITOTOBKH SIK OCHOBHU
npodeciifHol MiATOTOBKH, BHPOOJIEHHS 3aTHOCTI YCIHILIIHO MpPALOBaTH B Taly3sdX HPUPOIHUUYMX
JMCLUIUTIH, CAMOCTIHHO 3100yBaTH 3HAHHS;

. (dbopMyBaHHS HEOOXIJTHMX 3arajlbHOHAYKOBMX, 3arajlbHOHaBYaJIbHMX Ta COLIaJIbHO-
0COOMCTICHUX KOMIIETEHTHOCTEH Ha OCHOBI LIJIECHPSIMOBAHOI peanizallii MIKIPEIMETHUX 3B’S3KIB,
30KpeMa IpeAMETIB IPUPOAHUYOTO IIUKITY, SIKI MAIOTh CTAHOBHUTH IIUTICHY CHCTEMY.

Marematuka 3aiiMae OCOOJMBE MiCIle Yy CHCTEMI 3HaHb JIIOJCTBA, BHUKOHYIOUH POJIb
VHIBEpCAILHOTO Ta TMOTYKHOTO METOAY CydacHOi Haykd. ToMmy OCOONMBY yBary BapTO HPUIUTATH
3’SICYBaHHIO POJIi MaTeMaTUKH B cdepax ii 3aCTOCyBaHb. 30KpeMa, 3a0e3MeunTr 3aco0aMu MaTeMaTHKU
(dbopMyBaHHS B YYHIB MPAaBHJIBHHUX YSBJICHb MPO MaTEMAaTWYHE MOJEIIOBAHHS Ta HABYHATH IIKOJISPIB
HOro 3acTOCYBaHHIO 1O PO3B’SA3YBaHHS LIMPOKOrO KOJIa MPHUKIATHUX 3a7ay, 30Kpema (Pi3sHUHUX.
BuBuaroun mMaTematuky Ha mpogiIbHOMY PiBHI, CTapIIOKJIACHUKH MAalOTh YCBIJOMHUTH, IO Mpouec ii
3aCTOCYBaHHS J0 pO3B’sI3yBaHHS Oylb-SKHX MPUKIAAHUX 3a]a4 PO3MOJUIAETHCS HAa TpH eramu: 1)
dopmanizanis (mepexia Bix cuTyalii, onucaHoi y 3anadi, 10 ¢popMalbHOi MaTeMaTHYHOI MOAEN! L€l
cUTyarii, Ta 0 4iTKO CHOpMYIHOBAHOI MaTeMaTH4HOI 3adadi); 2) po3B’SA3yBaHHS 3ajadl y Mekax
nmoOynoBaHoT Mozeni; 3) iHTepmpeTaiis OACPKaHOTO PO3B’SA3KYy 3a7adi Ta WOro 3acTOCyBaHHS 10
BHXIJTHOT CUTYaIIii.

UYac, Bu3HaueHNW Ha BUBYCHHS aJreOpH 1 MOYATKIB aHAJI3Y, Ja€ MOYKJIMBICTH IMOTJIMOUTH PiBEHb
OMaHyBaHHS MPEIMETOM 32 PAaXyHOK pO3IIIAAY Ha ypoKax MNPUKIAJAHUX 3a4ad 31 chepu TEeXHIKH,



CHEePTeTHKH, SAEePHOI (DiI3UKH, EKOJIOTii, EKOHOMIKH TOIO, METOJH PO3B’sI3yBaHHS SKUX ONMUPAIOTHCS HA
BUBYCHUH Martepia.

s xypey «AnreOpa 1 MovaTtku aHami3y» OJHIEIO 3 MPOBITHUX 3MICTOBUX JIIHIA HABYAHHS €
¢yHKLIIOHATPHA, TOMY Yy TIpolLleci HaBYaHHA TNPUAUIAETbCA OCOONMBAa yBara JIOCIHIKEHHSIM
BJIACTUBOCTEH (QYHKIINA y Til un iHIIN Gopmi. BaxnuBo mpu mpoMy J€MOHCTPYBaTH B3a€MO3B’SI30K
MK OCHOBHUMH MOHSATTSIMH KypcCy: (YHKIIisI, pIBHIHHS Ta HEPIBHICTh. 30KpeMa, po3B’ I3aHHS PIBHSIHHS

HepiBHOCTEH , € OKPEMUMH BUMAJIKaMU 3aja4i Ha JOCIIIKEHHS (QyHKIIT

(3Hax0/KEHHS HYJIIB (PYHKIIT Ta MPOMIXKKIB 1i 3HaKOCTAIOCT1). Takoxk 3ayBaxkTe, M0 QyHKITIT
MOJICJIIOIOTh peabHl HPOLIECH, TOMY B YSBJICHHI Y4YHIB Ma€ acoLIIOBAaTHCA XapaKTep pealbHOro
mporiecy i3 BiAMOBiIHOK (yHKIIE, i1 rpadikoM Ta BIaCTUBOCTAMH. Hampukian, 3MiHIOBaHHS Macu
paioaKTUBHOI PEUOBHMHM Ma€ BUKIMKATH YABICHHS PO (YHKIIIO Baxnuso,
1100 MpUTaMaHHI SBUIIY BJIACTUBOCTI (HAPHUKIIAA, 3SMCHIIICHHS YM 301UIBIICHHS] MacH, pO3I1aJl PEUOBUHU
3 4acoM) TOB’SI3YBAJUCh 13 BIACTUBOCTAMHU (DYHKIIHM (criagaHHs, 3pOCTaHHS, MPSIMYBAaHHS 1O HYJIS,
KOJIH ). HouineHO 0cOOMMBY yBary MNPHAUIUTH TOKA3HUKOBINA GYHKII, s5Ka IIHPOKO
BUKOPUCTOBYETHCS MPU MOJETIOBAHHI ITPOLECIB 1 ABUIL] HABKOJIMIIHBOI'O CBITY.

OnHUM 13 TOJIOBHUX 3aBJjaHb BUBYEHHS MAaTEMAaTUKH Ha NMPO(IIbHOMY PiBHI € TAaKOXK PO3BUTOK
rpadiyHOi KyIbTypH Y4HIB, II0 3YMOBIEHO MNPAaKTUYHUMH moTpebamMu — poboTa 3 rpadikamu,
JiarpamMamu, puCyHKaMH 3aiiMae 3HayHe MICIle B JisSUTbHOCTI CIelianicTa TEXHIYHOTO Ta MPUPOAHUYOTO
npodiniB. Tomy ocobmuBy yBary npu BUBYEHHI (QYHKUIN CIiI MPUAIIATA POPMYBAHHIO B YUHIB YMiHb
BCTaHOBJIIOBATH BIAcTUBOCTI (yHKIII 3a 11 rpadikom, OymyBatu eckizu rpadikiB QyHKIIH, 3amaHux
aHATITHYHUM BUpPazoM, y ¢opMi Tabmuii abo 3a eKCIepUMEHTATbHO BH3HAYCHUMHU JTAHUMH, & TAKOX
BUKOHYBaTH T'€OMETPUYHI NepeTBOpeHHs rpadikiB. HeoOxigHo HaBuMTH y4HIB 3a rpadikom (QyHKIil
BCTaHOBJIIOBATH 11 HEMEPEPBHICTh, TOUKU PO3PUBY, MPOMIKKH 3POCTAHHS Ta CMAJaHHs, 3HAKOCTAJIOCTI,
HailOibIe Ta HaliMeHIIe 3HaYeHHS.

Jlo MOHATTSA MOX1JHOT MPUBOAATH Oararo 3aja4 NpUPOJ03HABCTBA, MATEMATHKH, TEXHIKH. Tomy
HOro MOLIIBHO BBOJAUTH SIK y3arajlbHEHHS PE3yNbTaTiB PO3B’S3aHHS BIANOBIAHUX MPUKIATHUX 3ajad.
Ile oxmpa3zy BuILIs€ TOJIOBHUM NPUKIAAHUA 3MICT MOHATTS, POOUTH HOro OUIBII HPUPOAHUM 1
JNOCTYNHUM JJisi cripuiiManHs. [Ipu ¢popMyBaHHI NOHSTTS MOXIAHOI CIiJ BUPOOJISITU PO3YMIHHS TOTO,
110 MOXiAHA MOJIENIOE HE JIMIIE MIBHJAKICTH MEXaHIYHOTO pyXy, a W IIBHUIKICTb 3MIHU OyAb-sIKOTO
mpouecy 3 yacoM (HampuKiaJd, WIBUAKICTh HArpiBaHHsS TUIa, HIBUAKICT BHUIIAPOBYBAHHS TOIIO).
OnHouacHe BUBYEHHS (DI3MUHOTO Ta FTEOMETPUYHOTO 3MICTY MOX1IHOT Ja€ MOKJIMBICTh OKA3aTH YYHSIM
3B’30K MK HIBHJIKICTIO IPOTIKaHHS MPOLIECY Ta «KPYTU3HOIO» Horo rpadika.

BuBuenns temu «IHTerpana Ta HOro 3acToCyBaHHs» IOYMHAETHCA 3 PO3IJISAY CYKYIHOCTI
nepBicHUX AaHoi ¢pyHkuii. Oco0IMBO 3aXOIMIIOBATHCh MTOCTAHOBKOIO B YUHIB TEXHIKM 1IHTETPYBaHHS HE
BapTo. DopMyBaHHA TEXHIYHUX HABUYOK IHTETPYBaHHS HE IMOBHMHHO IiJMIHIOBATH BUKOPHCTAHHS
IHTErpaJliB MPU MOJIENIOBaHHI peallbHUX MPOIIECIB.

[ToHsTTst WIMOBIPHOCTI AOLIIBHO (HPOPMYBATH, MOEAHYIOUM CTATUCTHYHUN Ta aKCIOMAaTUYHHM
nigxoau. [Ipu npomy ciif 3aydatu 10 po3riisiay 3HaYHY KUIbKICTh MOOYTOBUX Ta MPUKIAIHUX 3371a4,
10 UTIOCTPYIOTh Ta BUSBIISIIOTH HIMOBIPHOCHI Ta CTATUCTUYHI 3aKOHOMIPHOCTI.

3HayHe Miclle B Mporpami MNPHAIIEHO pO3B’SI3yBaHHIO 3ajlady 3 MapameTrpamu. Y Mporeci
PO3B’A3yBaHHS TaKuX 3ajad JI0 apceHally MPUHOMIB Ta METOJIB MMHCJIEHHS IIKOJAPIB MPHPOTHO
BKJIIOYAIOTBCS aHalli3, 1HAYKIS Ta AEAYyKIis, y3araJbHEHHs Ta KOHKpeTH3allis, kiacudikamis Ta
cucremarusanis, axamoris. Lli 3amaul A03BONAIOTH MEPEBIPUTH PiBEHb 3HAHHS OCHOBHUX PO3JLTIB
MIKUTBHOTO KYpCY MaTeMAaTHUKH, PIBEHb JIOTIYHOTO MUCIICHHS YYHIB, TOYaTKOBI HABUYKHU JTOCIITHUIIHKO1
nistmeHOCT. TOMy 3aBaHHsI 3 TapaMeTpaMH MAlOTh JIarHOCTUYHY Ta MMPOTHOCTUYHY IIHHICTb.

OCHOBHOI0O (OPMOIO TNPOBEJECHHS 3aHSTh 3AJIUIIAETHCS CHCTEMa YPOKIB: BUBYEHHS HOBOIO
Marepiany, ¢GopMyBaHHS BMIHb pPO3B’SA3yBaTH 3a/adl, y3araJlbHCHHS Ta CHCTEMaTH3aIlll 3HaHb,



KOHTPOJIIO Ta Kopekuii 3HaHb. Ilopsin i3 muM mmupiie, HiXK NPH BUBYCHHI Kypcy MaTeMaTHKH Ha
aKaJIeMiYHOMY piBHI, BUKOPUCTOBYETHCS LIKIIbHA JIEKIisA, CEMIHAPCHKI Ta MPAKTHYHI 3aHATTS, a TAKOXK
HETpaauIiiHI GOpMU HABUAHHS (IMHAMIYHI CHANA-TEKIii, AUJAKTUYHI ITPH, YPOKHU «OJIHIET 3a7adi»,
«OnHI€T 11€i», MaTeMaTU4Hi «00i», IHTErpoBaHI yPOKH MaTeMaTUKU 1 (i3UKH, TOEAHAHHS BUBYEHHS
anreOpu 1 MoYaTKiB aHami3y 3 00poOKO (y TOMY YHCII KOMIT IOTEPHOI0) JaHUX, OJEP’KaHUX ITiJT 4ac
MPOBEACHHS JTA0OPATOPHUX 1 MPAKTHYHHUX POOIT HA ypokax (i3HMKH, aCTPOHOMIi, Ximii, 610JI0Tii TOIIO.
MoskiuBi # pi3Hi GpopMu 1HAUBIAYaIbHOT 200 TPYMOBOI AISUTBHOCTI Y4HIB, TaKi, HAPHUKJIaA, SK 3BiTHI
JIOTIOBI/Il 3a pe3yibTaTaMH «IIOIIYKOBOi» pOOOTH Ha CTOPIHKAaX KHUT, KypHaJiB, caiiTiB B IHTepHeTI,
«Jonuimemo miapydyHUK» Touo. baxaHum € 3amydeHHs 0 y4acTi y HaB4aJbHOMY IIPOLIEC] BUKJIa1adiB
BUIIUX HABYAIBHUX 3aKJIa/IiB, YICHUX Ta CHEIIaTiCTIB.

Bubip BuBYEeHHsS MareMaTHKH Ha MNpOo(QIIBLHOMY piBHI nepeadadae HasBHICTh CTIHKOTO
YCBIIOMJICHOTO iHTEpEeCY KOXKHOTO y4YHS 10 MaTE€MaTUKH, CXWJIBHOCTI J0 BHOOpPY B MallOyTHbOMY
npodecii, moB’s3aHoi 3 Heto. He3Bakaroun Ha 11e, MOTHBALIIHHUI €Tal HAaBYAIHHOTO MPOLECY B TAKHX
KJlacax He MO)KHa irHopyBatH. OJHUM 31 CIOCOOIB MOTHBAIi, SIKI JOLIILHO BHKOPUCTOBYBAaTH Yy
MaTeMaTHYHUX Ta (Pi3MKO-MAaTeMaTUYHHUX KJIacaxX, € CTBOPEHHS MpoOieMHoil cuTyanii. Taka cutyaris
MOKe OyTH JOCHUTH CKIIQJHOIO, BUMAraTH CEpHO3HUX MATEMaTUYHHUX 3HAHb Ta 3HAYHUX 3YCWJb M ii
po3B’sizyBanHs. Ilpu cmnpoOi 3HaiiTu cmocid po3B’si3yBaHHS MPOOJEMH YYHI CTHKAIOThCA 3
HE/JIOCTATHICTIO HAsABHUX Yy HHUX MaTEeMAaTUYHHX 3HAHb Ta HEOOXITHICTIO OBOJIOJIHHS HOBOIO
MIPEIMETHOO 1H(POPMAITIETO.

HIupoki MOXKIUBOCTI Jis iHTeHCH]iKamii Ta onTHMi3amii HaBYAIHHO-BUXOBHOTO IIPOIECY,
aKTHBI3alil TMi3HABAJIBHOI MiSUIBHOCTI, PO3BUTKY TBOPYOTO MHCJICHHS YYHIB HAJalOTh CydacHi
iHpopManiiiHi TexHoJorii HapuaHHSA. [Ipu iX BHUKOPHCTAaHHI JOIUIBHO JOTPUMYBATUCS TaKHX
Me/1aroriyHuX yMOB:

. BpPaxoBYBaTH OCOOJIMBOCTI HAaBYaJbHOI JISIBHOCTI, ii 3MICT 1 CTPYKTYpY; LMKIH
KUTTEAISIIBHOCTI YUHs, HOTo 31410HOCTI, IHTEpeCH, HaXUJIH, IHAMBIlyaIbHI BIIMIHHOCTI Y4HIB, (GOpMH iX
MPOsABY B cpepi KOMYHIKaTUBHUX BIAHOCHH 1 B Mi3HABAJIbHIN I1S7IbHOCTI;

. BIAMOBIIHI ~ TEXHOJIOT1I HaBYaHHS MalOTh OYTH BaplaTUBHUMH, OCOOHMCTICHO
OpIEHTOBaHMMH, KOJIM 3HAHHS, BMIHHS Ta HABUYKH PO3TIISAAIOTHCS HE JIUIIE K CaMOIlIb, a i SK 3aci0
PO3BUTKY MMi3HABAIBHUX 1 OCOOMCTICHUX SIKOCTEH Y4HS; BUXOBYIOTh B YUHSI 3/IaTHICTh OyTH Cy0’€KTOM
CBOT'O PO3BUTKY, PE(PIESKCUBHOIO CTaBICHHS JI0 CAaMOT0 cele;

. 3a0e3neuyBaTy LIJTICHE MCUXO0JIO0r0-METOIMYHE NMPOEKTYBAHHS HAaBYAJILHOTO MPOLECY B
yMOBax piBHEBOI Ta MpodinbHOI qudepeHiianii HaBYaHHS.

[TigBuieHHI0 e()eKTUBHOCTI YPOKIB MaTeMaTHKM B CTapUIMX KJIacaxX CIHPUSE BUKOPUCTAHHS
nporpamMHux 3aco0iB HaB4yanmbHOro npusHadeHHs GRAN 1, GRAN 2D, GRAN 3D, DG, AGrapher,
GeoGebra, 010110TeK €IEKTPOHHMUX HAOYHOCTEH Ta IHIIMX. 3a iX JIOMOMOTOI0 JOCTYIHIIIMM CTa€
BHUBUEHHSI HU3KU T€M Kypcy ajiredpu 1 MOYaTKiB aHalli3y Ta reomerpii: modynoBa rpadikiB QyHKIIIH,
PO3B’sI3yBaHHS CHUCTEM pPIBHAHb 1 HEpIBHOCTEH, 3HAXOMKEHHS Mol (iryp, oOMexeHux rpadikamu
¢byHKIIH, TOOYyI0Ba Mepepi3iB FeOMETPUYHUX Tijl, 00UMCIIeHHs 00’ €MIB TL1 00€pTaHHS TOILIO.

JlominbHOI0 BOAYaeThCsl OpraHizaiis MpoOIeMHO-TIOITYKOBOT (JIOCTIIHUIIBKOT) MisSIBHOCTI YUHIB
Ha YpOKax Ta MM03aKJacHUX 1 (JaKyJbTaTUBHUX 3aHATTAX 3 MAaTEMaTHKU.

OuiHOBaHHS HABYAJIbHUX JOCATHeHb Y4HiB. KOHTpoib HaBUaJIbHUX JOCSTHEHb Y4HIB
3IIACHIOETHCS Y BUTJISII IOTOYHOTO, TEMaTHYHOTO, CEMECTPOBOT'0, PIYHOTO OI[IHIOBaHHA Ta JIeP’KaBHOI
TiJICYMKOBOI aTecTartii.

IToTouHE OIL[iHIOBAHHS 3IfICHIOETHCS Y MPOIECi TOYPOUHOrO BHBUYCHHS TeMH. MIOro 0CHOBHHMH
3aBJAHHSIMU €. BCTAHOBJICHHsS W OIIIHIOBAHHS PIBHIB PO3YMIHHS 1 TIEPBUHHOTO 3aCBOEHHS OKPEMHX
€JIEMEHTIB 3MICTy TE€MH, BCTAHOBJICHHS 3B’SI3KIB MK HUMHU Ta 3aCBOEHUM 3MICTOM IOMEPEAHIX TEM,
3aKpiIUIeHHS 3HaHb, yMiHb 1 HABUYOK.



dopMaMu MOTOYHOTO OLIHIOBAaHHS € IHAMBINyaJdbHE Ta (PPOHTAIbHE OMMTYBAHHS; TECTOBA
¢opmMa KOHTpPOJIIO Ta OLIHIOBaHHS HAaBYAJIBHUX JOCSATHEHb Y4YHIB, poOoTa 3 rpadikaMu, cXxemamu,
JiarpaMamMy; BUKOHAHHS yYHSIMH Pi3HHX BHJIIB NHUCHMOBHUX POOIT; B3a€MOKOHTPOJb YUYHIB y mapax i
rpymnax; caMOKOHTPOJIb ToIO. [[0TOYHE OLiHIOBaHHS YYHIB 3 MATEMAaTUKH ITPOBOIUTHCS O€3M0CepeTHBO
i1 9ac HaBYAJBHMX 3aHATH 200 3a pe3yiIbTaTaMu BUKOHAHHS JOMAIIHIX 3aBJaHb, YCHHUX BiJINOBIiCH,
MUCBMOBHUX POOIT Tomio. [Hdopmarliis, oTpruMaHa Ha MiACTaBI MOTOYHOTO KOHTPOJIO, € OCHOBOIO JIJISt
KOPUTYBaHHS pOOOTH BUUTENS HA YPOLI.

TematnyHOMY OIIHIOBaHHIO HaBYAIBHUX JAOCSITHEHB MiJUIATaI0Th OCHOBHI pe3yIbTaTH BUBYCHHS
TeMH (po3airy).

TematuuHe OIiHIOBaHHS HABYAIBHHX JIOCSTHEHD YUHIB 3a0€31euye:

. yCYHEHHSI 0€3CHCTEMHOCTI B OIlIHIOBAaHHI,

. MABUINEHHS 00’ €KTUBHOCTI OLIHKHU 3HAHb, HABUYOK 1 BMIHb;

. IHAMBIAyaTbHINA Ta qudepeHIiioBaHMIA MiIX11 O OpraHi3allii HaBYaHHS,
. CHCTEMATH3aIlil0 1 y3arajlbHEHHS HAaBYaJIbHOT'O MaTepiaiy;

. KOHIIEHTPAIlIl0 YBaru y4HiB JI0 HAWCYTTEBILIOTO B CUCTEM1 3HaHb.

TemaTnuHa OIlIHKA BUCTABISETHCSA Ha IMIJCTaBI PE3Y/IbTATIB OMAHYBaHHS YYHSIMHU Matepiany
TEMH BIIPOJOBXK 11 BHUBYCHHS 3 ypaxyBaHHSM IOTOYHHUX OILIHOK, PI3HUX BHUJIB HABYAILHUX POOIT
(mpakTHYHUX, 7Ta0OpPaTOpPHUX, KOHTPOJFHMX) Ta HABYAJIBHOI AaKTHBHOCTI IIKOJApIB. Y mporeci
BUBYCHHS 3HAYHUX 3a OOCSITOM TEM MOXIIMBE MPOBEACHHS EKIJIBKOX MPOMDKHHUX TEMaTHYHUX
OIIIHIOBaHb.

[lepen moyaTkoM BHBUYEHHSI Y€ProBOi TEMH BCl YUHI MalOTh OyTH O3HAHOMIIEHI 3 TPUBATICTIO
BHBYCHHS TeMH (KUIBKICTh 3aHATBH); KUIBKICTIO W TEMAaTHKOK OOOB’S3KOBHUX pOOIT 1 TepMiHaMH ix
MIPOBE/ICHHS; KPUTEPISIMU OLIIHIOBAHHS.



Auredpa i mouarku ananizy 10-i kaac
(210 200, 6 200 na muostcoens, Pezeps — 24 200unu)

OuikyBaHi pe3y1bTaTH HABYAJbHO-NII3HABAJIBHOI
AiSVIBHOCTI Y4YHiB

3MicT HaBYAJILHOIO MaTepiaxy

Tema 1. ®YHKIIII, MHOTOYJEHHU, PIBHAHHSA I HEPIBHOCTI

36 roguH

VYyenb (yueHuus):

300pakye Ha Jiarpamax abo YUCIIOBIN MpsMiit
00’eTHaHHSA 1 Iepepi3 MHOXKHUH Ta LTI0CTPYE MOHATTS
1 IMHOKHHU;

(opmy.tI0€ 03HAUCHHS TTIAMHOXUHY, 00’ € THAHHS 1
nepepizy MHOXKHUH;

3HAXOAUTH 00’ €HAHHS 1 TIEpepi3 YUCITOBUX MHOXKHH;
KOPHUCTYETHCS PI3HUMHU CIIOCO0aMHU 3aJaHHS
byHKIII;

(opmytro€e 03HaUCHHS YHCITIOBOT (DYHKITIT,
3pOCTaroyoi Ta craaHoi (GYHKIIIH, TapHOT Ta HemapHO1
byHKIIIH;

3HAXOAUTH 00J1aCTh BU3HAYCHHS (DYHKIIIH, 3HAUCHHS
GbyHKIIH npy 3a]aHUX 3HAYSHHSIX apTyMEHTY 1
3HAUEHHS apTryMEHTY, 3a AKuX (QyHKIlig Ha0yBae
JTAHOT'O 3HAYCHHS;

BUKOHYE i MOSICHIOE NTEPETBOPEHHS TPpadiKiB
GyHKIIH; KocaigxKye QyHKIT 1 BHKOPHCTOBYE
oJleprKaHl pe3yJabTaTH MpHU MO0YyI0B1 rpadikiB
yHKLIH;

BUKOHYE [ifIEHHA MHOIOYSIEHIB 3

ocTayelo, KOPUCTYETbLCA Teopemoto besy npu
pPO3B'siI3yBaHHI PiBHSAHb Ta HEPIBHOCTEWN;
PO3B’sI3y€ HAUMPOCTII PIBHSAHHA 3 TapaMeTpaMH,
HEPIBHOCTI 32 JIOLIOMOT'0I0 METO/IY iHTEepBaJIiB;
KOPUCTYETHCSI METO/IOM MaTeMaTUYHOI 1HIYKIIIT 17151
JIOBEJICHHS TBEP/KEHb.

MHOXHHH, oneparii HaJl MHO)KHUHAMH.

Uwucnosi ¢pynkiii. Ciocodu 3a1anHs
¢ynkuii. O01acTs BU3HAUCHHS 1 MHOXKHHA
3Ha4yeHb QyHkuii. ['padix ¢pynkuii. [TapHicTs 1
HenapHIiCcTh (PyHKIIH, HaifOLIbIIE Ta HalIMEHIIIe
3HavyeHHA QyHKIIi. BiactuBocti rpadikis
napHux 1 HenapHux ¢yskiii. [lodynosa
rpadikiB (GyHKIIIH 32 JOITOMOTOIO
T€OMETPUYHUX TIEPETBOPEHD BIIOMHUX TpadikiB
GyHKIIIHA.

O6oporHi ¢ysKIii. B3aeMHO 00epHEeH1
¢ynkuii. I'padix odepHEHOT PyHKIII.

Haiinpocrimni piBHSHHS 3 TapaMeTpamMH.

HepiBHocTi. MeTon iHTEpBalIiB.

Hinenns muorousneHiB. Teopema be3y Ta
HACJIIKHU 3 Hel.

MeTton MaTeMaTUYHOT 1HTYKIII1.

Tema 2. CTEIIEHEBA ®YHKIIIA
30 roguun

VYyens (yueHuus):
(opMy.110€ O3HAYCHHS KOPEHS /1-20 CTETEHS,
apu(METHYHOTO KOPEHS /1-TO CTEMeHs, CTEIEHS 3
palioHaJIbHUM MTOKa3HUKOM, BJIACTUBOCTI KOPEHIB Ta
CTETICHS 3 palliOHaTBbHAM TTOKa3HUKOM;
004YMCIII0€, OLIIHIOE TA MOPiIBHIOE 3HAYCHHSI BUPA3iB,
SIK1 MICTATHh KOPEHI Ta CTEMEeH1 3 pallioHaTbHUMHU
NOKa3HUKaMHU; 300paxkye rpadik creneHeBoi GyHKIIIi;
PO3B’s13y€ ippalioHalbHI PIBHSAHHS Ta HEPIBHOCTI,
30KpeMa 3 apaMeTpamu; 3aCTOCOBY€E BIACTUBOCTI
¢GyHKLIN 10 po3B’sI3yBaHHS ippalioHAILHUX PIBHSAHB 1

Kopinb N-ro crenens. Apudmeruanuit
KOPiHb N -TO CTENeHsl, HOro BIaCTHUBOCTI.
IlepeTBOopeHHs BHpa3iB 3 KOPEHSIMH N-TO
CTEeTIeHSI.

OyHKIIA Y = VX Taii rpadix.

Creminb 3 parioHAJIBHAUM MTOKa3HUKOM, HOTO
BIacTUBOCTI. [lepeTBOpeHHS BUpa3iB, SKi
MICTSITh CTEMIHb 3 paIliOHAIbHIUM TTOKa3HUKOM.

CreneneBa ¢GyHKIIis, 11 BJJACTUBOCTI Ta
rpadix.

IppauionanbHi piBHSAHHA. [ppartionanbHi




HEpiBHOCTEH.

HEPIBHOCTI.
IppanionanbHi piBHSHHS, HEPIBHOCTI 3
apamMeTpaMH.

Tema 3. TPUT'OHOMETPHUYHI (I)YHKI_[Ii
34 rogun

VYyens (yaeHuIs):
BUKOHYE€ MIepexiJ Bij pafiaHHOI Mipu KyTa J10
IpaayCcHOI 1 HABMAKU; BCTAHOBJIKOE BiIMOBITHICTh
MiX TIHCHAMHU YHCTIAMH 1 TOYKaAMH Ha OJIUHUIHOMY
KOJII;
00YHCJII0€ 3HAYCHHS! TPUTOHOMETPUYHUX BHUPa3iB 3a
JIOTTIOMOTOF0 TOTOXXHHX TTEPETBOPEHb;
(hopMy.T10€ 03HAYCHHS CUHYCA, KOCHHYCA, TAHTCHCA 1
KOTAHI'€HCA KyTa YMCIIOBOTO apryMEHTY; BIACTHBOCTI
TPUTOHOMETPUYHUX (PYHKIIIi; BIACTHBOCTI
nepionnyaux (GyHKIiH; Oyay€e rpadiku mepioguaHIX
byHKIIIH;

iJIIocTpye€ BIacTHBOCTI nepiognyHUX GYHKIIN 32
JIOTTOMOT 010 TpadiKiB; MepeTBOPIOE
TPUTOHOMETPUYHI BUPA3H.

Panianne BumiproBanHs kyTiB. CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI'€HC KYyTa.
TpuronomerpuyHi GyHKII{ YUCTOBOTO
aprymenry. [lepiognuHicTb QyHKIIIH.
BrnactuBocrti Ta rpagiku TPUrOHOMETPUYHHUX
GyHKIIIH.

OCHOBHI CHIBBIIHOIIEHHS MIX
TPUTOHOMETPUYHUMU (YHKIIISIMU OJTHOTO
aprymenty. @opMynu 3BeICHHS.
Tpuronometpuyti popmyiu: Gopmynu
J0J1aBaHHsA, (POPMYIIH MOIBIHHOTO apTyMEHTY,
(hopMyIIH TIEPETBOPSHHSI CYMH 1 Pi3HHIII
TPUTOHOMETPUYHHX (QYHKIIIH Y T0OYTOK,
(dhopMyI IEpeTBOPEHHSI TOOYTKY
TPUTOHOMETPUYHUX (PYHKIIIH y CymYy,
(hopMyIIK TOHMKEHHS CTETeHs, GopMyiH
HOTPIAHOTO apryMeHTy, GopMyIu
MIOJIOBUHHOTO apryMeHTy. BupaxeHHs
TPUTOHOMETPUYHUX (PYHKIIN Yepe3 TaHTeHC
MOJIOBHHHOTO apTyMEHTY.

Tema 4. TPUTTOHOMETPUYHI PIBHAHHS I HEPIBHOCTI

32 roguua

VY4eHb (ydeHu1s):

(opMmy.110€ 03HaUEHHST 00EPHEHHNX

TPUTOHOMETPUYHHX (YHKILIIH; OOIPYHTOBYE

bopMyITH KOPEHIB TPUTOHOMETPUYHHUX PIBHSIHB
PO3B’sI3y€ TPUTOHOMETPHUYHI PIBHAHHS Ta

HEpIBHOCTI, 30KpeMa 3 apaMeTpaMu.

OO0epHeH1 TPUTOHOMETPUYHI (QYHKIIIT:
O3HAYEeHHsI, BJIACTUBOCTI, IpaikH.

Haiinpocrimn TpuroHoMeTpuyHi piBHSHHS.
OcHOBHI c11oco0u po3B’A3yBaHHs
TPUTOHOMETPUYHHX PiBHSIHb.
TpuronomeTpuyHi HEPIBHOCTI.
TpuroHnomeTpuyH1 piBHSIHHS 1 HEPIBHOCTI 3
napameTpamu. PiBHSHHS 1 HEPIBHOCTI, sKi
MICTATh 00€pHEH1 TPUTOHOMETPUYHI (YHKIIIT.

Tema 5. TPAHUILIS TA HEINIEPEPBHICTH ®YHKIIIL.

MNOXIJHA TA ii 3SACTOCYBAHHSA
54 ronuHU

VYyenb (yueHuns):

(opmyiro€ o3HaueHHs rpaHuLl QYHKIIT B TOYIII;
HernepepBHOCTI (YHKIIIT;

(popMy.110€ OCHOBHI BJIACTUBOCTI I'paHuIli (QyHKIIIT Ta
BHUKOPHUCTOBYE X ISl 3HAXO/KCHHS I'PaHHIIb
3aJaHuX (PYHKITIH;

MOSICHIOE TCOMETPUYHUHN 1 PI3UIHUIN 3MICT MOX1IHOT;
(opmyJiroe o3HadeHHS OX1IHOT QYHKIIIT B TOYIIL,

['panunsg ¢pyHkuii B Toui.

OcCHOBHI TeopeMH PO TpaHUIll PYHKIIIT B
TOYIII.

HenepepsHicTh QyHKIIIT B TOYLI 1 HA
MIPOMIXKKY.

3amaui, sIKi MPUBOASTH JI0 MOHSTTS
MOX1HOT.

...... [V

[Toxigna ¢yHKIii, il reoMeTpuyHUN




npaBuiIa JUQepeHIiIOBaH s, 10CTaTHI YMOBU
3pocTaHHs 1 cnafaHHs QyHKI1, HeoOXiIHi i JOCTaTHI
YMOBU €KCTpEMYMY (DYHKIIIT;

3HAXOAUTH KyTOBUIl KOe(Dilli€HT JOTUYHOT 10
rpadika QyHKIT B JaHIA TOYIII;

3HAXOAUTH MOX1IHI PYHKITIH;

3aCTOCOBYE TTOX1IHY JIJIsI 3HAXO/HKEHHS ITPOMIXKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB (PYyHKITIT;

3HAXOAMTH HANOUIBIIE 1| HAWMEHIIIC 3HAYCHHS
GyHKIIT; mociaxkye GyHKIT 32 JOTTOMOTOI0 TTOXiAHOT
Ta Oyaye rpadiku GyHKIIN;

PO3B’sI3y€ MPUKIIAIHI 331241 HA 3HAXOKECHHS
HaWOLIBIIMX 1 HAWMEHIIUX 3HaYEHb PeaTbHUX
BEJIMYUH;

3aCTOCOBYE PE3yNbTaTU AOCTIIKEHHS (YHKIIIT 32
JOTIOMOT OO0 TIOX1HOT 0 PO3B’A3yBaHHS PIBHSHb 1
HEpIBHOCTEH Ta JOBEACHHS HEPIBHOCTEH;

OMHUCYE MOHATTS OIYKJIOCTI Ta TOYKH IMEPETUHY
(GYHKIIIT; 3aCTOCOBYE IPYTy TOXITHY J0
3HAXOJPKEHHS MPOMIXKKIB OIyKJIOCTI (yHKIIT Ta
TOYOK i1 IEPETHUHY;

AOCHiIzKy€ QYHKIIIT 32 JOMOMOTOI0 MEpIoi Ta Jpyroi
HOX1IHUX 1 BUKOPUCTOBYE OJIEpKaH1 Pe3yNbTaTH IS
no0ya0BHU rpadikiB QyHKIIIH.

3aCTOCOBYE MOXiHY 10 pO3B’A3yBaHHS 3a]1a4,
30KpeMa MPUKIAJTHOTO 3MICTY.

¢bi3uaHui 3MicT. PIBHSHHS JOTUYHOI 10
rpadika ¢pynkuii. [IpaBuna qudepenuiroBanHs:
MOXiHA CYMH, TOOYTKY 1 YaCTKU (DYHKIIIi.
Cxanena gynkiis. [ToxinHa ckinanaeHol
byHKIIii.

[ToxinHi cTeneHeBOi Ta TPUTOHOMETPHUYHHIX
GbyHKIIIH.

Oznaka cranocti pynkii. JloctatHi ymMOBH
3pocTtaHHs i cnananHs GyHkiii. Ekctpemymu
¢ynkuii. HaifGinpe i HaiiMeHIe 3HaYeHHs
(GyHKLIT HAa TPOMIXKKY.

3acTocyBaHHS MOX1IHOT U1 PO3B’A3yBaHHS
PIBHSIHB Ta JIOBEJCHHS HEPIBHOCTEH.

Hpyra noxigxa. [ToHATTS omykiIocTi
¢yukuii. Touku neperuxy.

3HaXOKEHHS MPOMIDXKKIB OMYKJIOCTI
¢GyHKIIT Ta TOYOK 11 MeperuHy.

3acToCyBaHHS MEPILO] Ta APYrol MOXIAHUX
710 TOCIIPKEHHS QYHKIIH 1 moOymoBH ix
rpagikiB. Acumrntotu rpadika GyHKIl.
3acTocyBaHHS OXiJHOT 10 PO3B’SI3yBaHHS
3aja4, 30KpeMa MpUKJIaJHOTO 3MICTY.

Auare0pa i mouarku anamnizy 11 kiaac

(210 200, 6 200 na muscoens, Pezepe — 80 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-
NMi3HABAJIBHOI JifJIbHOCTI Y4YHIB

3MiCT HAaBYAJIBHOT0 MaTepiary

Tema 1. TIOKA3HUKOBA TA JIOTAPUO®MIYHA ®YHKIII

40 roguH

VYyens (yueHuus):

Crernigb 13 JiCHUM TOKA3HUKOM.

(opMy.110€ 03HAYECHHS TOKA3HUKOBOT 1
gorapudmiuHoi QyHKIIH Ta X BIaCTUBOCTI;
(opmy.110€ 03HaYeHHS JTorapudma ta
BJIACTUBOCTI JIorapu(MiBs;

Oynye rpagikv MOKa3sHUKOBHUX 1
norapupMiuHUX QYHKIIIH;

NepeTBOPIOE BUPA3H, K1 MICTATh
norapudmu;

3HAXOJMTH MOX1JIHI TOKAa3HUKOBUX,
JOrapu(pMIuHUX, CTETICHEBUX (PYHKIIHN 1
3aCTOCOBYE 1X IO JOCIIPKEHHS ITUX KIIACiB
dyHKuii;

PO3B’s13y€ MOKa3HUKOBI Ta JOrapupMiuHi

[Toxasnukosa ¢ynkuis. Jlorapudmu Ta ix
BiacTuBOCTi. Jlorapupmiuna GpyHKIis.
[Toxa3HMKOBI Ta JorapuMidHi piBHIHHA 1
HEpIBHOCTI Ta 1X CUCTEMH, 30KpeMa 3
napamMeTpamH.

[ToxigH1 MOKa3HUKOBOI Ta JorapupMigHOL

GbyHKIH.




PIBHSIHHS 1 HEPIBHOCTI Ta iX CHCTEMH,
30KpemMa 3 mapaMeTpamu

32CTOCOBY€ TIOKa3HUKOBY Ta JIOTapu(pMIUHy
¢byHKLIi 70 po3B’sI3yBaHHS MPUKIIATHUX
3aja4ax.

Tema 2. IHTETPAJI TA MOI'O 3BACTOCYBAHHSA

30 rogun

VYyenb (yueHuus):

(opmy.1I0€ 03HAUCHHS TIEPBICHOI 1
HEBU3HAYEHOTO 1HTErpaja Ta iX OCHOBHI
BJIACTHBOCTI;

OIHUCYE MOHATTS BU3HAYCHOT'O 1HTErpaa;
(opmy.TI0€ BITaCTUBOCTI BUBHAYEHOTO
IHTerpana;

3HAXOAUTH NIEPBICHI Ta BUSHAYCHHUH 1HTETpa
3a JOMTOMOT OO0 TIPABMJI 3HAXO/KEHHS
NEPBICHUX Ta MEPETBOPEHb;

3aCTOCOBYE 1HTETPA O PO3B’A3yBaHHS
NPUKIIAJHUX 33]a4.

I[TepBicHa Ta 1i BiactTuBocTi. Tabmuus
NEPBICHUX.

HeBu3naueHuii interpai Ta Horo BIacTUBOCTI.

Busnavenuii interpain, iforo ¢iznunuii Ta
reoMmeTpuuHuii 3micT. opmyna HeroToHa-
JleitOnina. O6uuCIeHHs Io] IITOCKUX (iryp.
OO6uucnenHs 06’eMiB Tij 0OepTaHHS.

Tema 3. EIEMEHTH KOMBIHATOPUKH, TEOPII HMOBIPHOCTEM

30 roguu

Yyenb (yueHuIs):

004YMCIII0€ TMOBIPHICTD MO/111, KOPUCTYIOUHCh
aKciomMaMH Teopii IMOBIpHOCTEHN, HACIIKaMU
3 HUX, OTEPAIisIMU HaJ MOISIMH, TIOHSATTSIM
YMOBHOT IMOBIPHOCTI, HE3AJIKHUX TIOJIIH,
KOMOIHATOPHUMHU CXE€MaMHU, MaTeMaTU4yHe
CHOJIIBaHHS BUIA/IKOBOI BEJTMYUHH;

MOSICHIOE 3MICT TOHATh YMOBHA HMOBIPHICTb,
HE3aJIeXKHI 10/1ii, BUMAIKOBA BEJIMUNHA,

EnemenTn xom6inaTopuku. [lepecranoBkH,
pO3MillleHHs, KOMOiHaIIi1.

Axkciomu Teopii iMoBipHOCTEN. Onepartii Haf
noAisiMu. OCHOBHI HACTIKU 3 aKC10OM Teopii
n“MoBipHocTelt. Hezanexni moaii. YMoBHa
iiMoOBipHicTh. BunaakoBa BennunHa Ta ii
MaTeMaTU4YHe CTOAiBaHHS (y HOCIHiII 31
CKIHUEHHOIO MHOXXHHOIO €JIEMEHTapHUX
HACJIIKIB).

Tema 4. PIBHAHHSI, HEPIBHOCTI TA IX CUCTEMM. Y3ATAJIbHEHHS TA

CUCTEMATU3ALIA
30 ronnu

Y4enb (yueHuIs):

PO3pi3Hsi€ BUIM PIBHSIHD Ta iX CHCTEM,
HEpiBHOCTEH Ta iX cucTeM, METOIU
PO3B’sI3yBaHHS PIBHSIHB 1 HEPIBHOCTEN Ta iX
CHUCTEM;

O0OIPYHTOBYE PIBHOCHIIBHICTH BUKOHAHHUX
NIEPETBOPEHD;

3aCTOCOBYE 3arajbHi METOAM Ta MPUHOMH 10
PO3B’s3yBaHHS piBHSAHB, HEPIBHOCTEH Ta iX
CHUCTEM;

PO3B’sI3y€ PiBHIHHS, HEPIBHOCTI, CUCTEMH
PiBHSIHB Ta HEPiBHOCTEH 3 MapaMeTpamu;

3a OMKUCaMU PeaTbHUX CHUTYAITIH;

Metoau po3B’si3yBaHHS PIBHSIHb 3 OJIHIEIO
3MIHHOIO (PIBHOCHJIBHI IEPETBOPEHHS, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BIACTUBOCTEH (DyHKIIIH
TOIIO).

MeTtoau po3B’3yBaHHS HEPIBHOCTEH 3
OJIHI€I0 3MIHHOIO (P1IBHOCHJIbHI EPETBOPEHHS,
METO/1 IHTepBaJIiB, 3aMiHa 3MIHHOI,
3aCTOCYBaHHS BIACTUBOCTEH (PYHKIIIH TOIIO).
Cucremu piBHSIHb Ta METOJH iX pO3B’SI3yBaHHS
(piBHOCHIJIbHI NIEPETBOPEHHSI Ta BUKOPUCTAHHS
PIBHSIHb-HACIIIIKIB, 3aMiHa 3MIHHOI,
3aCTOCYBaHHS BIACTUBOCTEH (PYHKIIIH TOIIIO).




PO3B’sI3y€ 3a7a4i, MOJIEISIMU SIKUX € BiJOMi
piBHSIHHS 200 CUCTEMU PiBHSHb.




I'eomeTtpis 10-i xkaac

(105 rox, 3 rox Ha THXKIEHb, Pe3epB — 18 rogun)

OuikyBaHi pe3y/JbTaTH HABYAJIbHO-NIiI3HABAJILHOI
AIILHOCTI YYHIB

3MicT HaBYAJILHOIO MaTepiaaxy

Tema 1. BCTYII O CTEPEOMETPII
15 roaunu

Y4yenb/yueHuust

HABOJIMTH MPUKJIAJM TOYOK 1 MPSMUX, IO HAIEKATH OJHII
IJIONIMHI; MHOTOTPAHHHUKIB Ta 1HIIMX CTEPEOMETPUUHUX
iryp;

MOSICHIOE 1[0 TaKe IIJIOCKA 1 MPOCTOpOBa reoMeTpuuHi hirypu;
MOBEPXHSI MHOTOTPAHHUKA; IEPETHH MHOTOI'PaHHUKA CIYHOIO
IUTOIIHHOIO;

(opmyiTI0€ OCHOBHI TIOHATTSI, aKCIOMH, HACIIJIKY 3 HUX;
BHOKPEMJIIOE cepell MHOTOTPAHHMKIB: TipaMiy Ta IpuU3My,
po3pi3Hse 03HAUYBaHI Ta HCO3HAYYBaHI MMOHATTS; aKCioMa Ta
HACJIIJIOK; BUIUMI 1 HeBHJIMMI €JICMEHTH MHOTOTPAaHHHKA;
iJIIocTpye€ TEeKCTOBUI 3MICT aKC1IOMH, TEOPEMHU, 3a1adi 3a
JOTIOMOTOI0 PUCYHKA;

300paae mpamiau Ta MPU3MH, IIEpEPi3u MipaMiJl Ta
NPSIMOKYTHHUX TapalieNemnine/is;

MOSICHIOE TA 3aNMMCYE: HATCKHICTh TOYOK Ta TMPSIMUX
IUTONIVHI; TO3HaY€HHS] MHOTOI'PaHHUKIB, iX €JIEMEHTIB Ta
MOBEPXHi; CKOPOUCHHUH 3aITUC YMOBH 3a/1a4i;

xapakrepusye GpopmMy mpocTopoBOi TeOMETPUIHOT PIrypH;
CJIIJIM TUTOIIMHHU TIepepi3y; PO3MIIIEHHS ABOX TOYOK TBOX
TUTONIVH, SKUMH BU3HAYAETHCS JIiHIS iX TepEeTUHY;

PO3B’si3y€ BIPaBH, 110 NMepeidayaTh: BUKOPUCTAHHS
aKcioM cTepeoMeTpii Ta HACTIIKIB 3 HUX; TOBEICHHS Ta
JOCTIP)KEHHS BUCHOBKIB 33/1a4, BAKOHAHHS HAUITPOCTIIINX
noOy10B niepepi3iB y mipaMigax Ta mpu3Max.

OCHOBHI TIOHATTS CTEPEOMETPIi.
Axciomu cTepeoMeTpii Ta
Haciiaky 3 HUX. [ToHATTS Ipo
aKCIOMaTHKY Ta MOOYI0BY HaYKH.
[IpocTopoBi reomeTpuyHi Girypwu.
[TouaTKOBI ysIBIIGHHS TIPO
MHOTOTPaHHHKH.

Hatinpocrimmi 3aa4i Ha moOyIoBy
nepepisiB mipamian Ta
NPSMOKYTHOTO TapaJeserniney
METO/IOM CIIi/IiB.

Tema 2. IAPAJIEJIBHICTD NTPAMMUX I IIVIOLIHUH Y ITPOCTOPI

24 ronuHU

Y4yenb/yueHuust

AEeMOHCTPY€E HA MPUKJIAAAX MOJIENIeH CTEePEOMETPUUHUX
¢iryp (06’ €KTax HABKOJIUIIHHOTO CEPEOBHIIA): PO3MIIIICHHS
napajesbHUX NpAMUX (B1IP13KiB); MUMOOKHUX MPSMUX;
napajieNbHICTh MPAMOI (BiZIpi3Ka) 10 TUIONTUHY; TapaJIeTbHICTh
JIBOX TUTOIIHH;

(hopMmy.110€ 03HAYCHHS, 03HAKH, TEOPEMH 3 TEM, 3a3HAUCHUX Y
3MiCTI HABYAJIILHOT'O MaTepiainy;

PoO3pi3HsE cuTyallii MOKJIMBOCTI TOYOK 1 MIPSIMUX HAJIEKATH
OJIHIH MJIOUIHHI; HA 300paKEHUX PUCYHKaX, MOACIIAX:
IUTOIIMHY IpaHeil MHOTOKYTHHKIB; MapajieabHi Ta MUMOOIXKHI1
IpsIMi; TPOEKIIIFOBaHHS BiJIPi3KiB y IEBHOMY BiJHOIICHHI;
MOSICHIOE Ta 3aMHUCY€ O3HAKU: MUMOOKHUX MPSMUX;

B3aeMHe po3minieHHs JBOX
NPSIMUX Y IPOCTOPI: MPsIMi, 10
MEePETUHAIOTHCS; TTapaiebHi
npsiMi; MUMOODKHI MPsAMI.
O3Haka MUMOODKHUX MPSAMUX..
B3aemue po3minieHHs npsmoi ta
IUIOUIMHM Y IPOCTOPI: MpsiMa 1
TUTOIIMHA, 10 IePEeTHHAIOTHCS;
napajiesbHi npsma i IIomuHa.
O3Haka napanenbHOCTI IpsMOi Ta
TUTOIIMHH.

B3aemHe po3minieHHs JBOX
IUTOIIMH Y IPOCTOPI: TUIOIIUHH,




napaneabHOCTI MPSAMOI Ta IUIOMIKMHY; MTapaeIbHOCTI TUIOIIUH;
KJacu(pikye B3aeMHE PO3MILICHHS: ABOX MPSIMUX; MPSMOI Ta
TUTONIVHM, TBOX TUIONIMH; 300pasKeHHS IPOCTOPOBHX (iryp Ha
TUTONIHHI 32 BUJIOM 1 (JOPMOI0;

300pakae TIOCKI Ta MPOCTOPOBI (Hirypu Ha IJIOIIHHI;
napa’sesibHe MPOEKIIF0BaHHS MHOTOKYTHHKA Ha IUIOIIKHY;
nepepi3 CiYHO IUIOIIMHK 1 MHOTOTPaHHHUKA,

O0OrPYHTOBY€E METOIH CIIIJIIB 1 MPOEKIIIH 1111 Yac MO0y 10BH
nepepiziB CiuHOI IUIOMIKMHYU 1 MHOTOTPaHHUKA;

iJII0CTpY€E TEKCTOBHI 3MICT T€OMETPUYHHX TBEPXKEHD Ta
3aJa4 3a JIOTIOMOT00 PHCYHKA,

XapaKTepU3ye€ BIACTHBOCTI MapajebHUX IUIOIIUH Ta
napasebHOTO MPOEIiIOBaHHS;

PO3B’si3y€ BIPAaBH, IO NepeAdavYa0Th. BCTAHOBIICHHS
B3a€MHOTO PO3MIIIEHHS IBOX MPSMUX; MPSAMO] Ta TUIOIINHH;
JBOX TUIOUIMH; 3aCTOCYBaHHS O3HAK MapaielbHOCTI MPSIMUX,
IPSMO] 1 IUTOMIMHY, IJIOMIMH B JIOBEICHHIX MPAKTUIHUX
3a/1a4; 3aCTOCYBaHHS METOY CJIiJIIB Ta BIIACTUBOCTEH
NPOEKIiFOBaHH:; BHKOHAHHS TOOYI0BH MEpepi3iB
MHOTOTPAaHHHKIB; MOACTIOBAHHS KUTTEBUX CUTYAITii
napaseNbHOCTI Ta MPOEKIIFOBaHHS B 33J]a4ax MPaKTHYHOTO Ta
MPUKIIATHOTO 3MICTY.

10 MIEPETUHAIOTHCS, apaIesbHi
TUTOIIHH.

O3Haka mapajieJIbHOCTI TUTOIIHH.
BrnactuBocti napaneinbHUX
TUTOTIIMH.

[NapanenbHe MPOEKITiFOBaHHS,
HOTO BJIACTUBOCTI. 300paKeHHS
IJIOCKUX 1 MPOCTOPOBUX PIryp y
CTepeoMeTpii.

3anaui Ha MOOYIOBY TIepepi3iB
MHOTOTPAaHHUKIB METOJIOM
CITIJIIB.

Tema 3. HIEPIIEHAUKYJIAPHICTD IIPAMMUX I IIVIOIUH Y ITPOCTOPI

26 roguH

Y4yenn/yuyeHuust

AEMOHCTPY€ Ha NPHUKJIAAAX MOJENIEN CTEPEOMETPUIHUX
¢iryp (00’ eKTax HaBKOJUIIHHOIO CEPETOBHINA)
HEepHEHIUKYISPHICTh MPSAMUX Y IPOCTOPI, IPAMOT Ta
IUTOIMHY, JIBOX TIJIOLIHH;

(opMy.110€ 03HAYEHHS, O3HAKH, BIACTUBOCTI MOHATD,
3a3HAYEHMX Y 3MICTI HAaBYAJIBLHOT'O MaTepiaiy;

PO3pi3Hs€ NEPIEHAUKYIISP 1 MOXUITY, MEPIEHAUKYIIAP 1
MPOEKIIII0 MOXKUIIOT; KyT MIX JIBOMa MPSIMUMHU [IPOCTOPY, KYT
MDXK MPSMOIO 1 TUIOMIKMHOK, KYT MIXK IUIOIIMHAMU;

MOSICHIOE TA 3aNMCYE 3B'SI30K MK MapalieIbHICTIO Ta
MEePNEHANKYISIPHICTIO IPSIMUX 1 TUIOIINH; BIJICTaHb Y
IPOCTOPI: BiJf TOUKH 0 MPSAMOT, BiFpi3Ka, TPOMEHS; BiJl TOUKH
JI0 TUTOIMHHU, MiBIUIOIIMHY; Bl IPSMOi 10 mapaieiabHol i
IUTOIMHMY; BIICTaHb MK MapaieIbHUMHU TUIOIUHAMU;
BiJICTaHb MK MUMOODKHUMU TPSIMHUMHU.

MOSICHIOE 110 TaKe ABOTPAHHUN KYT, JTIHIHHUHN KyT
JIBOTPAHHOIO KyTa.

Kjaacuikye B3acMHE pO3MIIICHHS: TBOX MPSMHUX ITPOCTOPY;
pAMO] Ta MUIOLUHM; ABOX IJIOLIMH;

300paxka€e pUCYHKOM MEPETHH JABOX MPSIMHUX MIPOCTOPY. MPSIMOT
1 TUTOLLIUHM M1 IPSIMUM KYTOM; IEPETHH JABOX (TPHOX)
IUTOILMH M1l MPSMUM KYTOM; KyTH y IPOCTOPI: MiXK JBOMa

[eprieHAUKYIAPHICTD TPSIMUX Y
MIPOCTOPI.

[eprieHAMKyYIApHICTD IPSAMO] Ta
wiomyHYA. O3Haka
NEepHEeHIUKYISAPHOCTI MPSIMOT Ta
IUTOILIMHH.

[eprienauKynsp i moxuia.
Teopema po Tpu
MIEPIICHIUKYIISIPH.
[NeprieHAUKYIAPHICTD TUTOIINH.
O3Haka NnepneHIMKyIsSIpHOCTI
IJIOLIUH. 3B'SA30K MIXK
napajiesabHICTIO Ta
NEPIEHAUKYIISPHICTIO MPSIMUX 1
TUTOIIIMH.

Kytu y npocTopi: MiX NpsSIMUMH,
MIXK TPSIMOIO 1 IUTOIIMHOIO, M1k
TUTOIIMHAMH.

JIBoTpaHHI KyTH.

JIiHIHMIA KyT JBOTPAHHOTO KyTa.
Bincrani y mpocTopi: BiJl TOUKH
JI0 TIPSIMOT, BiZIpi3Ka, TPOMEHS,
BIJl TOYKH IO IIIOIIMHH,




MPSIMHUMHE TIPOCTOPY, MPSAMOIO 1 IITOMUHOO, TBOMA
TUTONIMHAMM;, OPTOTOHATBHE MPOCIIFOBAaHHS MHOTOKYTHHKA Ha
TUTONIHHY;

3HAXOAUTH HA PUCYHKY Ta 300paka€ BiIPi30K, SKUM
MO3HAYAETHCS (BU3HAYAETHCS) BIICTaHb Y TIPOCTOPI: BiJl TOUKH
JI0 TIPSIMO1, BiJIpi3Ka, IPOMEHS; BiJl TOUKH JI0 TUIOIIMHH,
MIBIUIONIMHY; BiJl TPSAMOT 10 TTapaJieIbHO1 11 TIJIOMUHA; MIXK
napasebHUMHU TUIONIMHAMM;, MK MUMOODKHUMHU MPSIMUMU;
aHaJI3y€ Ta AOCTIIKY€ MEePICHIUKYISIPHICTD ACSIKOT MPSMOT
710 IOXHJIOT 4 ii IPOEKIIil 32 TEOPEMOIO TIPO TPH
NEPIICHIUKYIISPH;

O00IPYHTOBY€ NEPICHIUKYISIPHICTD MPSIMUX, IPSIMOT 1
TUTOIIMHH, TUIOIINH;

iJIIOCTpY€ TEeKCTOBUI 3MICT T€OMETPUYHUX TBEPIKEHD Ta
3a/1a4 3a JIONIOMOT'OI0 PUCYHKA;

XapaKTepHU3ye€ BIACTUBOCTI NEPIICHIUKYIIPHUX MPSIMHUX
MPOCTOPY Ha MPHUKIIAAX; MPSIMOKYTHI TPUKYTHUKH, KYTH SIKUX
YTBOPEHI TPhOMa IMONIAPHO MEPIECHANKYIIPHUMH TPIMUMHI
(ruromuHaMu); GOpMy OPTOTOHATBHOT IPOEKITii
MHOTOKYTHHKA; KyT Mi’)K MHOTOKYTHUKOM Ta HOTO TPOCKITI€IO;
PO3B’si3y€ BIPaBH, IO NepeAdavYaTh. BCTAHOBIICHHS
B3a€MHOTO PO3MIIIEHHS IBOX MPSMUX MPOCTOPY; MPSAMOT Ta
TUTOIIMHM, IBOX TUJIOUINH; 3aCTOCYBaHHS O3HAK
NEPIEeHIUKYISIPHOCTI MIPSIMOI 1 TUTOIIMHM;, TBOX TUIOIIHH;
BJIACTUBOCTEN MEePHEHANKYIIPHOCTI MPAMUX TPIMUX
MIPOCTOPY; MEPICHINKYIISIPA 1 TOXUINX; BUKOHAHHS TOOY0BH
OPTOTOHAJILHOT TPOEKI[iT MHOTOKYTHHKA; 3HAXOI>KEHHS
JIHIAHUX BUMIpPIB JOCHIIKYBaHUX (Iryp; MIIOILL
MHOTOKYTHHKA Ta HOTO OPTOrOHAIbHOI IPOEKIIIi, KyTa MK
MHOTOKYTHUKOM Ta HOT'O OPTOTOHAIEHOIO MPOEKITIETO;
MOJIETFOBAHHS KUTTEBUX CUTYAIlill 3aCTOCYBaHHS
NEePIEeHIUKYISIPHOCTI MPSIMUX 1 TUIOIIMH; OPTOTOHAIBHOTO
MPOEKIIIFOBAaHHS B 337]auaX HaBUAIbHO-TIPAKTHYHOTO Ta
MPUKIIATHOTO 3MICTY.

MIBIUTONIMHY; BiJ] PSMOT 10
napanenbHOi 1l TUIOMIMHU, MIX
napajgeTbHIUMHU IIOMUHAME, MiXK
MUMOODKHUMU MPSIMUMH.
OptoroHanbHe MPOEKIIFOBaHHS.
300pakeHHS KoJIa.

[Tmoma opToroHaIbHOT MPOEKITii
MHOTOKyTHUKa. [IpakTiune
3aCTOCYBaHHS BJACTUBOCTEN
MapaerbHOCTI Ta
NEPIEHAUKYISIPHOCTI MPSAMHUX 1
TUTOMTHH.

Tema 4. KOOPAUHATU, BEKTOPU, TEOMETPUYHI IEPETBOPEHHA Y ITPOCTOPI

22 TOOVHU

Y4yenb/yueHuust

HABOJIMTH MPUKJIAIM MOJENEl CUMETPIi BIIHOCHO TOYKH Ta
IPsIMOi 13 00’ €KTiB HABKOJIHUIITHHOTO CEPEIOBUINA;

(¢opmyJiro€ o3HaYCHHS, 03HAKH, BIIACTUBOCTI MOHSTB,
3a3HAYEHUX Y 3MICTI HABYAIIBHOTO MaTepialy;

PO3Pi3Hsi€ BEKTOPHI 1 CKAJIIPHI BETWYMHU; PIBHI BEKTOPH,
KOJIiHEeapHi BEKTOPH, KOMIUIAaHAPHI BEKTOPH;

MOSICHIOE Ta 3aNMCYE 3B'SI30K MK MTapaJIeIbHICTIO Ta
NEePIEHINKYISPHICTIO IPSAMUX 1 TUIOIIWH; BIICTaHb Y
IPOCTOPI: BiJf TOUKH 0 MPSAMOT, Bifjpi3Ka, IPOMEHS; BiJl TOUKH

[IpsmokyTHa AeKapTOBa CHCTEMa
KOOpJAMHAT Y MPOCTOPI,
KOOpAMHATHUN TPOCTIp.
Koopannatu Touku. @opmyna
BiJICTaH1 MK IBOMa TOYKAMHU.
KoopaunaTu cepenunu Bizpi3ka.
KoopaunaTtu Toukw, sika JUTUTh
BIJIPI30K y 3aJaHOMY BiJTHOIICHHI.
Bekropu y npocropi.
Koopaunatu Bextopa. [{oBxnHa




JI0 TUTOLWHH, MiBIUTOIMIMHY; BiJ] MPSAMOT 10 MapaienbHol iif
IUTOIMHM; BIICTaHb MK MapaieIbHUMHU TUIOIIUHAMU;
BiJICTaHb M1’k MUMOODKHUMU TPSIMUMHU.

KJacu(pikye B3aeMHE PO3MIIICHHS ABOX (TPhOX) BEKTOPIB y
IPOCTOPI;

300paxa€e Ha PUCYHKY IIpaBUJIa JOJaBaHHS BEKTOPIB
(TpUKyTHHKA Ta mapajenorpama); CyMy/pi3HHUIIO BEKTOPIB,
J0OYTOK BEKTOpa Ha YKCJIO;

3HAXOJAUTH HA PUCYHKY Ta 300pakae HaNpsIMIICHU BiJIpi30K
SIK BEKTOD, 1110 TOPIBHIOE CyMi, Pi3HHIII BEKTOPIB, T00YTKY
BEKTOpa Ha YHCJI0; CHMETPIiIO BITHOCHO TOYKH; CUMETPIIO
BIJHOCHO IUIOIIVHY;

aHaJi3ye€ Ta A0CJIi/IIKy€ KOOPAMHATHOMY IIPOCTOPI:
KOOPJIMHATH TOYOK; BIICTAHb MK JIBOMAa TOUKAMU;
KOOpJIMHATH CEepeAMHU BiApi3Ka; KOOPAUHATH TOUYKH, sKa
IUTATH BIZIPI30K y 3aJaHOMY BiJTHOIIEHHI; IEpPETBOPEHHS
napayieIbHOTO IIEPEHECEHHST,

OOTPYHTOBYE€ TICPIICHIUKYJISPHICTD, KOJIHEAPHICTh Ta
KOMILTAaHAPHICTh BEKTOPIB MPOCTOPY; CKATSIPHUI JOOYTOK
BEKTOPIB;

iJII0CTpY€E TEKCTOBUI 3MICT F€OMETPUYHUX TBEP/IXKEHb Ta
3aJa4 3a JI0[IOMOT00 PUCYHKa,

XapaKTepu3y€e HAUIPOCTIl FT€OMETPUYHI MICISI TOUOK
POCTOPY; KOOPAUHATHHH 1 BEKTOPHUIA METOAM PO3B'A3yBaHHS
3aja4;

3acTOCOBYE (DOPMYITH JOBXKHHH Bipi3Ka, KOOPAUHAT
CepeMHH BiApI3Ka, KOOPIUHAT BEKTOPA, TIOBKUHHU BEKTOPA,
CKJIIPHOTO JOOYTKY IBOX BEKTOPIB, 3arajIbHOTO BUTJISIITY
PIBHSHHS IJIOUIMHI/CepH, TapaaebHOTO EePEHECEHHS J10
PO3B’s3yBaHHS 3a]1a4;

PO3B’sI3y€ BIPaBH, 10 NepeadavyaroTh: 3HaX0 KCHHS
JIOBXKUH B1JIpi3KiB; BEKTOPIB; KyTa M)XK BEKTOpaMH;
JIOCITIJIKEHHSI BUY MHOTOKYTHHUKA 32 JIOB)KHHAMH HOTO
€JIEMEHTIB; TOBEJICHHS BUy YOTHPUKYTHUKA/TPUKYTHHKA 32
BiZJIOMUMH KOOPJMHATAMH TOYOK Ta BiJIOMHUMH BIACTHBOCTSIMHU
iX pi13HOBH/IIB; 3HAXO/IXKEHHS PO3B'SI3KIB 331a4 KOOPAMHATHUM
1 BEKTOPHUM METOJAaMHU; MOJICITIOBAHHS 3a/1a4 MPHUPOTHUINX
JUCLHUIUTIH HaBYAIbHO-TIPAKTUYHOTO Ta MPHUKJIAIHOTO 3MICTY.

BEKTOpA.

PiBHICTH BEeKTOPIB.
KomnineapHicTh BEKTOPIB.
KomnanapHicTh BEKTOPIB.
Onmepartii HaJ BEKTOpaMu Ta iX
BJIACTUBOCTI: IOJdaBaHHS 1
BiJIHIMaHHS BEKTOPIB, MHOKCHHS
BEKTOpPA Ha YUCJIO0, CKATSIPHUN
n00yToK BekTopiB. Kyt Mix
BekTOopaMH. IIoHATTA 11po
KOOPAMHATHHUN 1 BEKTOPHUI
METOJIM PO3B'sI3yBaHHS 3a/1a4.
HaiinpocrTii reoMmeTpuyHi MicIis
TOUYOK IIPOCTOPY.

PiBHsiHHS uTommHM, chepHu.
[IepeTBOpeHHs y mpocTopi:
CUMETpis BiTHOCHO TOYKH,
CUMETPIis BiIHOCHO TUIOIIMHH,
napaselibHe IePeHECEHHSI.




I'eomerpis 11-i kaac
(105 rox, 3 rox Ha THXKIEeHb, Pe3epB — 28 rogun)

OuikyBaHi pe3y/JbTaTH HABYAJIbHO-MII3HABAJILHOI
AiSVILHOCTI Y4YHIB

3MicT HABYAJILHOIO MaTepiany

Tema 1. MHOI'OI'PAHHUKHA
24 ronuan

Y4yenb/yueHuust

HABOANTH NPUKJIAJAN: TCOMETPUIHUX Piryp;
MHOTOI'PAHHHKIB 1 IX BHIIB,

MOSICHIOE 1110 TAKe: MHOTPaHHUIN KyT; OlyHa Ta MOBHA
MOBEPXHS MPU3MHU, Tapajieseninesa, mpamiam, 3pi3anoi
mipamiiy; MepeTHH MHOTOTPAHHHUKA CIYHOIO TUIOIIUHOIO;
(opmy.110€ 0O3HAUCHHSI OCHOBHUX MOHSTH Ta BIACTUBOCTEN
JUTSE MHOTOTPAaHHUKIB, 3a3HAYCHUX Y 3MICTI TEMH,
(opmy.tIo€ i TOBOAUTH TEOPEMH TIPO: JAiaroOHAITI
napasesenineaa Ta HacliIK1 3 Hel; mIonry O14HO1 MOBEepXHi
pSMOI MPU3MHU; IJIONTY O19HOT TOBEPXHI MPaBUIILHOL
nipamiay; ionry 6i4HOT HOBEpXHI MPaBUIIBHOI 3pi3aHOT
nipamiau;

KJIacu(pikye MHOTOrPAHHMKH 32 XapaKTEPUCTUKAMH X
€JICMEHTIB: MPU3MU — 32 BUIOM 1 PopMOI0, TipaMiau — 3a
BUJIOM 1 PO3MIIIIEHHSM MPOEKIIi BEPIITUHU TipamMian
(30KpeMa, 3a piBHICTIO O1YHUX pedep Ta KYTIB, SKI
YTBOPIOIOTH O14H1 pedpa/rpaHi 3 TUIOMUHOK OCHOBH);
MPaBWJIbHI MHOTOTPaHHHKH;

PO3pi3Hs€ e1eMeHTH TPU3MH, Tapalienerinesa, mpamiau;
BUJUMI 1 HEBUIMMI €JIEMEHTHU MTPU3MU/TipaMiiv; IpsiMi,
MPaBUIIbHI, OMYKJI MHOTOTPaHHUKH; IIJIOCKHHA KYT
MHOTOTPaHHHKA MPU BEPIIUHI Ta TBOTPAHHHUH KYT
MHOTOTpaHHMKA MpU peOpi; NpsAMUM 1 IPIMOKYTHHM
napa’esienineay; NpaBuibHy Iipaminy 1 TeTpaep;
300pa’kae Ha PUCYHKY, BIJIMOBITHO JI0 BIACTUBOCTEH
MapajieIbHOTO MPOCKITIFOBAHHS: PU3MY; TTapasieleIinent;,
nipaMifly; 3pi3aHy mipaminy; BUIUMI Ta HEBUJIUMIi €JIEMEHTH,
SIK1 € IIYKaHUMH B 3a/1a4aXx JUIsl 3HAXOJKEHHS XapaKTePUCTUK
IHIIIMX Ta € OCHOBHUMHU JJIs1 33JAHOTO MHOTOTpaHHUKA —
BUCOTA, TBIpHA, anioema; rnepepizu MmiomuHaMu (0ChoBI,
JiaroHaNbHi, TapaeNbHi 0 MIOUMHI OCHOBH TOIIIO);
MOSICHIOE Ta 3aMUCYE BIJIMOBITHO JI0 YMOBH 3aja4i:
CKOpPOYCHHI 3aITiC BBEJICHHS MO3HAUEHB 32 PHCYHKOM;
dbopMynu 11 00YUCIIeHHS TIo] O1YHOT Ta TOBHOT OBEPXHI:
MPSIMOT TTPU3MHU, TIapaJiesienine 1a, IpaBuIbHOL MpaMiJia,
MIPaBUJIBHOI 3pi3aHOl Mipamiau;

aHaJi3ye€ Ta J0CTIIZKY€E KyT MIXK IMOXUJIOIO Ta ii MPOEeKIi€r0
(MiX AiaroHaJITI0 IPU3MH Ta TUIONIMHOI0 OCHOBH, MiXk
anodemoro mipamiay Ta IIOMKUHOK OCHOBH); KyT MiXk JIBOMa

MHororpasti KyTH.

MHororpasHHuk ta H0oro
€JIEMEHTH.

[Tpusma. [Ipsma i mpaBUIIbHA
IPU3MHU.

[Tapaneneminesn.

[Tipamina.

3pizana mipamina. [IpaBuiibHa
nipamiza.

[Tepepizu MHOTOTPaHHUKIB.

[Tnomri 6i9yHO1 Ta TOBHOT
MTOBEPXOHb MPU3MH, ITIPaMiJId,
3pi3aHoi mipamiam.

[IpaBuibHI MHOTOTPaHHUKHU.




TUIOIIMHAMH (KYT MK MEpepi3oM 1 IUIOIMHOI0 OCHOBH, KYT
Mik OIYHOIO TPAHHIO T TJIONIMHOIO OCHOBH); PO3MIIIIEHHS
NPOEKIIi1 BEPIIMHY MipaMiIy B IUIOLUIMHI OCHOBH (BiJoMa
PIBHICTB ycix Oi4yHHX pedep, piBHICTb yCiX KYTiB, YTBOPEHHUX
OlyHMMU peOpaMu/TpaHsIMU Ta TUIONTUHOK OCHOBH);
0OTPYHTOBYE PO3MIIIICHHS OCHOBH BUCOTH ITiPaMiJIH;
MO3HAYEHHS KyTa MK aro()eMolo 1 MIOUMHO0 OCHOBH, M1k
014HOIO TPAHHIO 1 IUIOMIMHOK OCHOBH, IJIOCKOTO KyTa MpU
BEPIINHI MipamiJii, yTBOPEHOTO IJIOLIMHOIO Tepepizy;
3aCTOCYBAaHHS TEOPEMU PO TPH MEPIICHAUKYIISIPH Ta TEOPEM
111 O3B’ SI3yBaHHS MPSIMOKYTHOTO TPUKYTHHKA,
XapaKTepu3y€ MOKPOKOBI MOXIIMBOCTI JOCATHEHHS
BIJIMOBI1/Ii /10 HABYAJILHO-TIPAKTUYHOI 3a71a4i; MOJICIIh
MIPUKJIAIHOT 33/1a4l, MepEKIIaaouu ii Ha MOBY I€OMETii;
BU/I TIepepi3y MHOTOTPaHHUKA Ta IIJISXU MOIIYKY HEB1IOMHUX
JIHIMHUX BUMIPIB Ta BEJIMYHH JIJIS HOTO O3B’ I3aHHS;
BUMIPIO€ Ta 00YHCJIIOE TUTOIII O19HOT Ta ITOBHOI NOBEPXHi:
psMOI MPU3MHU, Tapaesenine/a, IpaBuiIbHOI mpamiiy,
NPaBWIBHOI 3pi3aHO1 mipamiu;

PO3B’si3y€ BIPaBH, 10 NMepeadayaroThb: BUKOPHCTAHHS
BHUBUYEHUX O3HAYEHb, TEOPEM, (hOopMyI Ta BIaCTHUBOCTEH 10
PO3BsI3yBaHHA 3aa4, y T.4. IPUKIIAJHOTO Ta MPAKTUYHOTO
3MicTy; 00YHMCIeHHS IUIOI O1YHOT Ta MOBHOI MOBEPXHI
npsAMOi PU3MHU, apaneseninesa, IpaBuiIbHOI Mipamiy,
NPaBUIBHOI 3pi3aHOT MipaMiJii; BAKOHAHHS 100Y10B
nepepisiB, TOBEACHHS Ta JOCTIIKSHHS X BUY.

Tema 2. TIJIA OGEPTAHHA
21 ronuHa

Y4yenb/yueHuust

HABOJIMUTH MPUKJIAIM: TiJI 00EpTaHHS,

MOSICHIOE 10 TAKe: IIWITIHJIP; KOHYC; 3pi3aHuil KOHYC; KYJIf;
KYJbOBHI CErMEHT, CEKTOP, MOSIC;

(opmy.TI0€ 03HAYCHHS OCHOBHUX ITOHSTH Ta BIACTUBOCTEH
JUTSI TEOMETPUYHUX T1JT, 3a3HAYCHUX Y 3MICTI TEMU;
(¢opmyJiro€ i 1oBOAUTH TEOPEMU TIPO: TIEpePi3 HUITIHIPA 1
KOHYca TUTOIIMHOI0, TIEPIICHIUKYISPHOIO IO OC1 IIWITIH/PA;
nepepi3 Kyii 0y/1b-sIKO0 MIIOLIMHOIO;

KiIacu@ikye TeOMETPUYHI TiJla 32 BUAOM: HIIH/P; KOHYC;
3pi3aHuil KOHYC; KYyJsl; KyJlIbOBI CETMEHT, CEKTOP, TMOSC;
PO3pi3Hsi€ eTeMEeHTH UITIHAPA, KOHYCa, 3P13aHOTO KOHYCA,
KYJl, CeTMEHTa, CEKTOpa, Mosica; BUAUMI 1 HEBHIUMI
€JIEMEHTH; IIEHTPAIBHHUM KYT Ta TJIOCKI KYTH, yTBOPEHI
nepepizoM IUIOMIMHY, 1110 TPOXOAUTH Yepe3 BEPIIHHY
KOHYCa;

300pazka€e pUCYHKOM, BiJITOBITHO JO BIACTHBOCTEH
OPTOTOHAJIBHOTO MPOEKIIIIOBAHHS: IUJIIHIP; KOHYC; 3pi3aHui

Tino obepranHs.

[{uninap, KoHyc, 3pi3aHuii
KOHYC, 1X eJIeMEeHTH.

[Tepepi3u nuninapa, KOHyca 1
3pi3aHOTO KOHYCA: OChOBI
nepepi3u MUIiHApa, KOHyca 1
3pi3aHOro KOHYyca; nepepizu
UTIHJIPA 1 KOHYCA MJIOIUHAMH,
napajneabHUMHU OCHOBI; Iepepi3u
IWITIHPA TUTONIMHAMH,
napaneabHUMHU Horo oci;

nepepizu KoHyca IIoUMHaMH,
K1 IPOXOASTH Yepe3 Horo
BEpLINHY.

Kyns 1 chepa. Tlepepis kyii
TUIOIIHHOIO.

YacTHHHU KyJli: CETMEHT,
CEKTOp, MOsIC.




KOHYC, KYJII0, CETMEHT, CEKTOP, TIOSIC; BUAUMI Ta HEBUIAUMI
€JIEMEHTH, SIKi € IIYKAaHUMHU B 3a7a4ax JIsl 3HAXOKEHHS
XapaKTEPUCTHK 1HIINX Ta € OCHOBHUMM JUIS 3aJJaHUX iryp —
BUCOTA, TBIpHA, PaJiyc, XOp/a; IUIOMHKHY, TOTHYHY 10 chepu
Ta mepepi3 Ky MIONIMHOK; OChOBI NIEPEpi3u IUITIHApA Ta
KOHYyca; KoMOiHaIii mpocTopoBuX ¢iryp;

MOSICHIOE Ta 3aMUCYE BiJIMOBIIHO JI0 YMOBH 3aja4i:
CKOPOYEHHUI 3aMuc BBEJICHHS I03HAUEHB 32 PUCYHKOM;
bopmynu Ui 00UMCICHHS TUIOII O1YHOI Ta MOBHOI MOBEPXHI:
LWITIHPA, KOHYCA, 3pi3aHOT0 KOHYCa; IEPETHH KyJIi
TUIOIIKHOIO;

aHaJi3ye Ta A0CTIIKY€ KyT MIXK IIOXHJIOKO Ta i1 MPOEKITiEr0
(Mi JiaroHaJLTIO TBIPHOO KOHYCA 1 TUIOMIMHOI0 OCHOBH, M1k
JiaroHaJLTIO TIepepizy HMIIHIpA 1 TUIONIMHOI0 OCHOBH); KYT
MIDX JIBOMA TUIOIIMHAMU (KYT MIX TIepepi3oM 1 IITOMUHOI0
OCHOBH); MIEPETUH KYJIi TUIOMIMHOIO; JOTUYHY TUIOMIHHY 10
cdepu; KOMOIHAIIIO TPOCTOPOBUX (Diryp;

OOIPYHTOBYE€ BIIACTUBOCTI TiJ1 00EPTAHHS;, TO3HAYCHHS
BiJIMOBITHHX JIIHIMHKX 1 INTIOCKUX KYTiB; 3aCTOCYBAHHS
TEOPEMH PO TPH MEPICHINKYIISIPU Ta TEOPEM IS
PO3B’sI3yBaHHS NPSIMOKYTHUX TPUKYTHUKIB; pajiyciB
BIIMCAHOTO 1 OMTUCAHOI0 KOJIa,;

XapaKTepU3y€ MOKPOKOBI MOKIMBOCTI JOCATHEHHS
BIJIMOBi1 10 HABUAIBHO-TIPAKTHYHOI 33/1a41; MOJIENb
MPUKIIAJHO]T 3a/1a4l, IepeKiIa alodH ii Ha MOBY IT€OMeTpii;
BU/JI TIepepi3y FT€OMETPUYHOIO Tij1a 00epTaHHS Ta HUIIXHU
MOIIYKY HEB1JIOMUX JIHIHUX BUMIPIB Ta BEJIMYUH JUIsl HOTO
PO3B’sI3aHHS; €J€MEHTH KOMOIHAIIIT MPOCTOPOBUX (Iryp;
PO3B’sI3y€ BIPaBH, 10 MepeadavyanTh: BHKOPUCTAHHS
BHUBUEHUX O3HAYEHb, TEOPEM, (hOpMyIs Ta BIaCTHBOCTEH 10
PO3B’sI3yBaHHA 3aa4, Y T.4. MPUKIATHOTO Ta MPAKTUYHOTO
3MICTY.

[Tnomwuna, notuyHa 110 chepu.
KomOiHarii reoMeTpuyHMX Ti.

Tema 3. Ob’€EMU MHOT'OI'PAHHUKIB

16 romuH

Yuenb/y4yeHuns 0O06’eM MHOTOTrpaHHHKA Ta
MOSICHIOE 1110 TaKe: 00’ €M MHOTOIpaHHUKA; 00’ €M BJIACTUBOCTI 00’ €MYy.
napaseserninesaa, O06’eM MHOTOT'PaHHUKIB:

pU3MHU, MipaMian, 3pi3aHol mipamiu;

(opmy.110€ OCHOBHI BIaCTUBOCTI 00’ €MiB MHOTOTPAHHHUKA,
dopmyJio€ i 1oBOAUTH TEOPEMU TIPO: 00’ €M MPSIMOKYTHOTO
1 TOXWJIOTO Mapasesneninesa; o0’eM npu3sMu; 00’eM
nipamiau;

300pa’Kye pUCYHKOM, BiIMOBITHO JI0 BIACTUBOCTEH
napajieabHOro MPOCLiIOBaHHS: IPU3MY, apaseermnines,
mipamify, 3pizaHy mipaminy; BUAMMI Ta HEBUIMMI €IEMEHTH,
SIK1 € ITyKaHUMH B 3a/1a4aXx JUIsl 3HAXOJKEHHS XapaKTePUCTUK

naparnenernimnesa,
NpU3MH, Tipamiay,
3pi3aHol MipaMmiJIu.




o0uMCIIeHHs 00’ eMy;

MOSICHIOE Ta 3aMUCYE BiNOBITHO 0 YMOBH 3ajaui:
CKOPOYCHMH 3aITUC BBEJICHHS IMO3HAUCHB 38 PUCYHKOM;
dbopmynu 111 OOUKCIIEHHS IO OCHOBH, BUCOTH Ta 00’ €My
IPSIMOKYTHOTO 1 IIOXWJIOrO Napanesenineaa; npu3Mu;
mipamiJiu;
aHai3ye Ta JOCTIAAKYE JHIIMHI BUMIPH Ta BEJIMYUHH JJIS
obuncaeHHs 00’ eMy;

OOIPYHTOBY€ PO3MIIIIEHHS OCHOBH BUCOTH TipaMiJiy,
MPU3MH, TapaJiesenine/1a; TOKPOKOBI BUCHOBKH i Yac
PO3B’A3yBaHHSI 3a/1a4, 3aCTOCOBYIOYH BiJJOMI TEOPEMH Ta
1HIII TBEPIKEHHS;

XapaKTepUu3y€ OKPOKOBI MOMIIMBOCTI JOCSATHEHHS
BIJIMOBI1/Ii /10 HABYAJILHO-TIPAKTUYHOI 3a/1a4i; MOJICIIh
MPUKIAIHOT 33/1a4l, MepeKIIaaoyu ii Ha MOBY T€OMETPIi;
IUISAXY MOUIYKY HEBIJOMHUX JIIHIHHUX BUMIpIB Ta BEIHYUH
JUTSL HOTO pO3B’sI3aHHS,
BHMIpIO€ Ta 004 CII0€E 00’ €M IPSIMOKYTHOTO 1 TOXHIIOTO
napasesenineaa; Ipu3Mu; mipaMism;

PO3B’sI3y€ BIPaBH, 10 MepeadayaoTh: BUKOPUCTAHHS
BHUBYEHHX O3HAUEHb, TeOpeM, (OpMyI Ta BIACTUBOCTEH 710
PO3B ' A3yBaHHA 3a/1a4, y T.4. IPUKIATHOIO Ta IPAKTUYHOIO
3MICTY; 00YMCIICHHS 00’ €My MPSIMOKYTHOTO 1 TOXUJIOTO
napaseseninesaa; OpU3MU; MipaMiIy.

Tema 4. OB’€EMMU TA IIJIOLIUI TIOBEPXOHbB TIJI OBEPTAHHSA

16 ronuu

Y4yenn/yuyeHuust

HABOJIMUTH MPUKJIAIM: TiJ1 00EpTaHHS;

MOSICHIOE 10 TaKe: 00’ €M LUJIHAPA, KOHYCa, 3pi3aHOTO
KOHYyca; 00’ €M Kyl Ta ii yacTHH; TuIona O14HOT MOBEPXHi,
IUTOINA TTOBHOT MOBEPXHI TUT 00epTaHH: LMIIHIpPA, KOHYCA,
3pi3aHOro KOHYca; miouia chepu;

(¢opmyJo€ i 1oBOAUTH TEOPEMU TIPO 00’ €M: IIITIHIIPA,
KOHYCa, 3pi3aHOT0 KOHYCa; 00’ €M KyJIi Ta 11 YaCTHH;
PO3pi3HsA€ PO3TOPTKH MOBEPXHI IMIIHJIpA 1 KOHYCA;
300pa’Kye€ pUCYHKOM, BIIMOBITHO 70 BIIACTUBOCTEH
napayeabHOIo MPOEeLiOBaHHS: IIUIIIHAPa, KOHYC, 3pi3aHuit
KOHYC; KYJIIO Ta ii YaCTHHHU; BUIMMI Ta HEBUJMMI €JIEMEHTH,
K1 € IIyKaHUMH B 337a4ax JJIsl 3HaXOJKEHHS XapaKTepUCTUK
o04MCIIeHHs 00’ eMy;

MOSICHIOE Ta 3aMUCYE BIIMOBITHO JI0 YMOBH 3aja4i:
CKOpPOYCHHH 3aITUC BBEJICHHS MO3HAUYEHD 32 PHCYHKOM;
dhopmynu A1 00UMCIICHHS IO OCHOBH, BUCOTH Ta 00’ €My
IUJIIHIpA, KOHYCA, 3pi3aHOr0 KOHYca; 00’ eMy KyJi Ta 1i
YaCTHH,

BUMIpPIO€ Ta 00UYHCJIIO€ TUIOIII G1YHOT Ta MTOBHOI MOBEPXHi:
IWITIHAPA, KOHYCA, 3pi3aHOTO KOHYCA;

O06’em Tin1 0OEpTaHHS:
HUTIH]IPA,

KOHYCca,

3pi3aHOTr0 KOHYCa,

KyJi Ta 11 4aCcTHH.

[Tnomra 6Gi4HOT MOBEPXHI, MI0IIA
MOBHOT MMOBEPXHI1 T1J1 00€pPTaHHS:
MUJTIIHApPA, KOHYCA, 3p13aHOTO0
koHyca. [Lnoma cdepu.




aHaJI3y€e Ta AOCIIIKY€ JTiHIHI BUMIPH Ta BETUYUHU JIJIS
o0uMCIeHHs 00’ eMy;

00IPYHTOBY€ PO3MIILIEHHS] OCHOBU BHCOTH LIWITIH/PA,
KOHYCa, 3pi3aHOr0 KOHYCa; IEHTP KyJIi; TOKPOKOBI BUCHOBKH
ITiJT 9Yac pO3B’sI3yBaHHs 3a/1a4, 3aCTOCOBYIOYH BiJIOMI
TEOPEMH Ta 1HIIN TBEPKEHHS;

XapaKTepH3y€ OKPOKOBI MOMIIMBOCTI JOCSTHEHHS
BIJIMOBI1/I1 /10 HABYAJILHO-TIPAKTUYHOI 3a/1a41; MOJICITh
MPUKIIAIHO]T 3a/1a4i, IepeKIaalouH ii Ha MOBY T€OMeTpif;
HUISXY TOIITYKY HEBITOMHUX JIHIHUX BUMIPiB Ta BEIUYHH
JUTsl HOTO pO3B’sI3aHHS;

BUMIpPIO€ Ta 004YHCII0€ 00’€M Ta IUIOIII TOBEPXOHb
WITIHJIpa, KOHYCa, 3pi3aHOT0 KOHYca; 00’eM Kyl Ta ii
YaCTUH; IUIONLY cepH;

PO3B’si3y€ BIPABH, IO NepeAdavYarTh: BUKOPUCTAHHS
BHUBYCHUX O3HAYEHB, TEOPEM, (OPMYJI Ta BIACTHBOCTEH 710
PO3B ' sI3yBaHHS 3a/1a4, y T.4. IPUKIATHOTO Ta MPAKTUIHOTO
3MICTY; OOUHCIICHHS 00’ €My IMITIHIPA, KOHYCa, 3pi3aHOTO
KOHYca, KyJIi; TUI0m1 019HO{ Ta IMOBHOI MOBEPXHI IIIIIHAPA,
KOHYcCa, 3pi3aHOr0 KOHYca, IUIomLy chepH.
3HAXOJPKEHHS ILJION] MOBEPXOHb KOMOIHAIIIT TPOCTOPOBUX
dbiryp.




