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NEPEAMOBA

[TincymkoBa arecraiiist ocid, siki 31100yBarOTh OaKalaBpChbKUN pIBEHb BUUIIOT
OCBITH 3a OCBITHBOIO Tmporpamoro «Cepenns ocBita (MaremaTtuka)» B Mexax
npeamerHoi cnemnianbHocTi 014.04 Cepennst ocBita (MaTtematuka) 3 J0JaTKOBOIO
cnemanizauieo «lupopmaruka» Ha ¢izuko-matemaTuyHoMy ¢axynbrer: JIJITY, —
1€ BCTAHOBJIEHHS BIJIOBITHOCTI 3aCBOEHUX 3/100yBauaMu CTyIeHs OakajiaBpa piBHSA
Ta 00CAry 3HaHb, YMIHb Ta IHIIUX KOMIIETEHTHOCTEH 1 MPOrpaMHUX Pe3yJbTaTiB
HaBYaHHS BUMOTaM BiJIMOBIIHOT OCBITHRO1 IporpaMu Ta npoexkmy «CTaHAApTy BUIIOL
OCBITH YKpaiHu mnepiioro (6akaiaBpchbKOro) piBHS OCBITH, CTYIEHS BUINOI OCBITH —
OakanaBp. ['any3s 3Hanb — 01 Ocsita / Ilenarorika, cnemianbHicTh — 014 Cepenns
OCBIiTa (3a MPEeIMETHUMU CIieliadbHOCTIMU )» (B peaakuii 2018 p.).

ATtecTanisi € OIIIHKOIO pe3yJbTaTiB HaBYAaHHS (3HaHb, YMIHb Ta IHIIUX
KOMIIETEHTHOCTEH 1 MpOrpaMHUX pe3yJbTaTiB HaBYaHHs), HAOyTHX 3700yBauaMu
BUIIOT OCBITH 3a3HAY€HOI KaTeropii y Mpoleci HaBYaHHS 3a OCBITHHO-NPOQECIHHOIO
nporpamoto  «Cepennsi ocpita (Maremaruka)», sAKi MOXHa 1eHTU]IKYBATH,
KUIBKICHO OIIHUTH Ta BUMIPSTH.

Jo (mizcymMKoBOi) aTtecTtalii 10MyCKalThCsl CTYICHTH, SIK1 B TOBHOMY 00Cs31 i
YCIIIIHO BUKOHAIM OOOB’S3KOBUN 1 BUOIPKOBUN KOMIIOHEHTH OCBITHBOI MPOTrpaMu
«Cepennst ocBita (MaTematnka)» MiATOTOBKH 300yBaviB BUIIOT OCBITH 3a3HAYECHOT
KaTeropii, BIIMOBIIHUI HaBUaJbHUM IJIaH Ta HE MAIOTh aKaJeMIuyHOI YM (pIHAHCOBOT
3a00proBaHOCTI.

ATtecTanis 3a3Ha4eHO1 KaTeropii 3100yBaviB BUILOT OCBITH IPOXOJAUTH Y (hopmi
nBOX (KBai(ikaliifHUX) €K3aMEHIB:

«EK3aMeH 3 MaTeMaTHK{ Ta METOJAMKU HaBYaHHS MAaTEMaTUKH;

«EKk3aMeH 3 iHpOpMATUKHU Ta METOJUKHA HaBUYaHHS 1HPOPMATUKI.

Opranizamiss Ta  npoBeAeHHS  (MiACYMKOBOi)  artectamii  3700yBayiB
0akanaBpChKOTO PIBHS BUIIOT OCBITU 31MCHIOETHCA BIAMOBIIHO 10 «[loyiokeHHs Tipo
MOPSIZIOK CTBOPEHHS Ta Opraxizaiito poOoTH ek3ameHaniiHoi komicii y JIBH3

«/lonOacbKkuil Aep>kaBHUM Me1aroriyHui yHIBepcUTET»». Pexum goctyny:
http://slavdpu.dn.ua/fmfakultet/vikladacham/polog 034-058.pdf

ATtecTalis 301HCHIOETHC:

—  Ha MIACTaBl OIIIHKM $IKOCTI 3aCBOEHHS / OMIAHYBaHHS OCBITHBO-IIPO(deciitHOT
nporpamu «Cepenns ocBita (Maremartuka)y, piBHsA NpoQeciiHuX 3HaHb, YMIHb Ta
HAaBUYOK, CTYNEHsS CPOPMOBAHOCTI 3arajbHUX Ta CIELIaJbHUX KOMIETEHTHOCTEM,
MPOrpaMHUX PE3YNIbTATIB HABYAHHS TOILIO;

— 3a JOMOMOTOI0 3ac00iB KOHTPOJIO CTYIEHS JOCATHEHHS KIHIEBOi METH
OCBITHBO-TIPOQECIiHOI TporpaMud MIATOTOBKH 3 JOTPUMAHHAM JIUJIAKTUYHHUX
NPUHIMIIB (OPMYBaHHS 1 pealizallii CUCTEMHU 3aC001B J1arHOCTUKH.



NMOACHIOBAJIbHA 3AIMNMUCKA
Metoro (kBamidikalliifHOT0) «EK3aMEeHYy 3 MaTeMaTHKd Ta METOJWKWA HaBYaHHS
MaTE€MaTUKH» € KOHTPOJb PIBHA 3arajibHOi MaTeMaTUYHOI KyJIbTYpU BUIYCKHUKIB 1
nepeBipka (aKTUYHMX 3HAHb, YMIHb Ta HaBMUYOK 3 (PYHIaMEHTAIbHUX PO3ILUIIB
MaTeMaTUKH Ta METOJMKH HAaBYaHHS MaTeMaTHKH, SKi HEOOXIJHI MPH BUKIIAJaHHI
MaTeMaTUKH B 3aKjIa/iaX 3arajbHOi CEpPEeHbOI OCBITH Ta € OA30BUMU JJIsl YCIIIIHOTO
MPOJOBKEHHS! HABYaHHS Ha JpyroMy (MaricTepcbKoMy) pIiBHI BHINOI OCBITH 3a
CHOPITHEHUMU CIEL1aJbHOCTSIMHU.
[Iporpama kBamidikaifHOr0 eK3aMeHy MICTUTh OCHOBHI Ta HAWOUIBIII BaXKJIUB1 B
1IGHHO-TEOPETUYHOMY 1 TMPAKTUYHOMY BIAHOILIEHHI MUTAaHHS 3 KypPCiB: JIHIAHOI
anreopu, anredbpu 1 Teopii YKCelsl, aHaJITUYHOI, MPOEKTUBHOI Ta NU]epeHLianbHO1
reoMeTpli, MaTeMaTUYHOrO aHajizy, AU(EpPEeHIIAIbHUX PIBHSAHb, €JIEeMEHTapHOI
MaTeMaTUKH Ta METOAMKHA HaBUYAHHS MaTeMaTHKU.
OcHOBHMUMH 3aBJAaHHSIMH KBaTi(IKAIIHHOTO €K3aMEHY € OI[IHKa BOJIOJIHHS
MalOyTHIMHU BUUTEISIMU MaTeMaTUKA CUCTEMOIO MPEIMETHUX Ta CIEliaIbHUX 3HAHb
po CHocoOM opraHizailii OCBITHHOIO MpPOILECY B 3akKiajax 3arajbHOi CEpeHbOi
ocCBITH («0a30Ba / OCHOBHA IIIKOJIa»).
BinmoBimHo 10 ocBiTHBO-TIpodeciiiHoi  mporpamu  «CepefaHsi  OCBiTa
(Maremaruka)» B Mexax mnpeamerHoi cnemianbHocTi 014.04 Cepenns ocBita
(Maremaruka) 3 JoaarkoBoro —chemianizauiero  «lHdopmatuka» Ta poboumx
HAaBYAJIBHUX MpPOTpaM 3a3HAYEHUX BUIIE IUCUMUIUIIH, CTYJIEHTU IOBUHHI Hadymu
BIJIMOBITHUX KOMIIETEHTHOCTEH (K IWHAMIYHOTO MO€JHAHHS 3HaHb, PO3YMIHHA,
HAaBUYOK, YMIHb 1 3JaTHOCTEH) Ta MPOOEMOHCHIPYBAMU HANEHCHUI pIBEHb
c(hopMOBaHOCTI TepeadadeHNX pe3ysbTaTiB HaBYaHHS, B TOMY YHCI iX JOCTaTHICTh
IUIsL BUPIIICHHS 3aBAaHb MPOQeciiHOl AISIbHOCTI Ta/ab0 MOAANbIIOr0 HAaBUYAHHA 32
CIOPIJTHEHOIO OCBITHBOIO MPOTPaMoOI0, 30KpeMa:
3HAHHA, 1O CTOCYIOThCS METOJOJOTIYHUX 3acajl 3MICTy Ta CTPYKTypH
HIKIJTBHOTO KYpCy Ta (PyH/IaMEHTAIbHUX PO3AUIIB MaTEeMAaTUKHU B 3aKjIa/ax 3arajbHOi
CepelIHbOi OCBITH («0a30Ba / OCHOBHA IIIKOJIaY);
6MIHHA: PO3B’A3yBaTH PI3HUMHU METOJaMH 3ajadl Ta JEMOHCTPYBATH BMIHHS
OpraHi3oByBaTH MPOJAYKTUBHY pOOOTY YUHIB IIOJO MOIIYKY PAIllOHATIBHUX CIOCO01B
pO3B’si3aHHS; POOUTH HAayKOBO-METOJIWYHUN aHali3 MaTepiajly WIKUIBHOTO KypCy
MaTeMaTUKH, MOJEIIOBATH Ta IPOBOJUTH YPOKHU 3 MIEBHUX TEM;
3HAHHA METOJIB 1 (QopM YIpaBliHHSI HABUYAJbHO-TI3HABAIBHOK MISUTBHICTIO
YUYHIB B 3aKJIaJlaX 3arajibHOi CepeIHbOI OCBITHU («0a30Ba / OCHOBHA IIKOJIA»).
[1ig yac miIcyMKOBOI aTecTalli CTy/IeHTH MOBUHHI MPOJIEMOHCTPYBATH:
— 3HaHHA QOpPMYITIOBaHb 03HAYEHB, AKCIOM 1 TEOpEM;
— HABUYKM HaBeJIeHHA (3a HEOOXITHOCT1) UIIOCTpalliil, MPUKIAAIB, KOHTP
MIPUKJIA]IIB;

— BMIHHS 3aCTOCOBYBAaTH TEOPEMHU IMPHU PO3B’sI3aHHI KOHKPETHUX MaTeMaTHYHHUX
Ta MPUKJIAJIHUX 33]1a4;

— BMIHHS BUKOPUCTOBYBATH Cy4YacH1 1H(OpMalIiHO-KOMYHIKAlIiHI TE€XHOJOT1i
JUISL pO3B’SI3yBaHHS MPUKJIAIHUX 33/1a4.



1.  ®OPMA NPOBEOEHHSA KBANI®IKALIMHOIO EK3AMEHY 3
MATEMATUKN TA METOOUKU HABYAHHA MATEMATUKA

Kpanidikamiitnuii ex3amen (Hagami — KE) 3 mareMatuku Ta METOIUKH
HAaBYaHHS MAaTEMaTUKHU IIPOBOJUTHCS Y TECTOBIHM opMi 3a OiieTaMu, 3aTBEPIKEHUMHU
BUITYCKOBUMH KadeapamMu «MaTeMaTUKH Ta 1HQOPMATUKH» 1 «METOAMKHA HABUYAHHS
MaTeMaTUKH Ta METOANKU HaBYaHHA 1H()OPMATUKI.

XapakTtepucTuka TectoBux 3asaaHb KE
1) 3aspanusa (3akputoi gopmu) 3 BHOOPOM OJHi€I NPABUIBLHOI BiANOBIiI
3aBgaHHs Ma€ OCHOBY Ta II'ATb BaplaHTIB BIAMOBIAI, 3 SKUX JIUIIE OAUH
NpaBWIbHUI. 3aBIaHHS BBaXalOThb BHUKOHAHMM, skimo YydacHMK KE BuOpas 1
MMO3HAYUB BIJIMOBIIb y OJAHKY BiATOBIICH.
2)  3aBpanus (3akpuroi popmu) 3 BHOOPOM 2-X NPaBHJIBHUX BilNOBige
3aBgaHHS Ma€ OCHOBY Ta IT'ATh BapilaHTIB BIAMOBiAI, 3 SKUX JHILE JBa
MpaBWIbHI. 3aBJaHHS BBA)KAaIOTh BUKOHAHUM, siKiIO ydyacHUK KE BuOpaB 1 mo3Hauus
BIIMOB1AK (IB1 JIITEPH y 2-X BIABECHUX MOJISAX) Y OJaHKY BiIMOBiACH.
3) 3aBaannsa (3akpuToi pOpMH) HA BCTAHOBJICHHS BiANOBIAHOCTI

3aBAaHHS Ma€ OCHOBY Ta JBa CTOBMYUKH 1H(OpMalii, MO3HAYeHUX HUPpamMu
(;1iBopyd) 1 OykBaMu (IIpaBOpPYyY); BUKOHAHHS 3aBlIaHHS Tepeadadae BCTAaHOBJICHHS
BIIMOBIAHOCTI (YTBOPEHHSI <«JIOTITYHMX Tap») MiXK 1HQpOpMaIli€ro, TMO3HAYCHOIO
nudpamu Ta OyKBaMU; 3aBJaHHS BB)XAIOTh BUKOHAHUM, sKI[0 ydacHUK KE 3po6uB
MO3HAYKW Ha nepeThHax psAakiB (uudpu Bia 1 g0 4) 1 konoHok (0ykBu Big A 1o 1) y
TalauIl 0J1aHKY BIAMOBIACH.

4)  CrpykrypoBaHi 3aB1aHHA (BiAKPUTOI GopMH) 3 KOPOTKOIO BiAIOBIIII0
3aBAaHHS Ma€ OCHOBY Ta YOTHPHU YACTHHH U mependavyae po3B’a3yBaHHS 3aj1ay.
3aBnaHHsS BBaXKAalOTh BUKOHAHHWM, sKIIO0 ydacHUK KE, 3aificHUBIIM BIAMOBiIHI
YHUCJIOB1 PO3PaXyHKH, 3aMUCaB, JOTPUMYIOUUCH BUMOT 1 ITpaBUJI, BIAMOBIAL O KOXKHOT
3 YaCTHH 3aBJIaHHs B OJIaHKY BIATOBIACH.
5) 3aBpanus (BiakpuToi (pOpMH) 3 PO3TOPHYTOK BiNIOBIAAIO
3aBaaHHS Ma€e OCHOBY Ta mependayvae:
— pO3B’sA3yBaHHS 3ajaui;
— aHali3 MOXJIMBUX CIOCOOIB PO3B’s3aHHS 3 BHOKPEMJICHHSM  HaWOLIbII
paIioHaJILHOTO;
— JTUIAKTUYHUM aHai3 K caMoi 3a/1a4i, TaK 1 MiIX0iB J0 1 po3B’I3aHH;
— YMIHHS UIIOCTPYBAaTH TEOPETHYHI TMOJOKEHHS KOHKPETHUMHU MPHUKIIaJaMH,
BUKOPUCTOBYBATH iX NMPU BUKOHAHHI MPAKTUYHUX 33aB/IaHb.

3aBAaHHS BBaXKaloThb BUKOHaHUM, skiio ydyacHuk KE B Onanky BignoBigei
HaBIB yCi €Tanu po3B’si3aHHA i OOIPYHTYBaB iX, 3p0OMB MOCHIIaHHA Ha (GAKTH, 3 IKUX
BUILJIMBA€E T€ YU 1HIIE TBEP/IKECHHS, MPOLTIOCTPYBAB PO3B’sA3aHHs 3a7adl Ta MPOBIB:
aHaii3  MOXJIMBUX  CIOCOOIB  PO3B’SI3aHHS 3  BHUOKPEMJICHHSM  HaWOUIbII
palioHaJbHOTO 1 JUIAKTUYHUN aHalli3 sK camoi 3ajadi, Tak 1 MiAXOAIB a0 Ti
PO3B’sI3aHHSI TOIIIO.

[Toxi6Ha dhopma npoBeeHHs KBaTi(iKalIfHOTO €K3aMEHY JT03BOJISE 3A1HCHUTH
KOMIUJIEKCHY NEepEeBIpKY pe3yJibTaTiB HABUYAHHS Ta CPOPMOBAHOCTI KOMIIETEHTHOCTEH
npodeciitHOI MiArOTOBKM BUITYCKHUKA — MAOYTHBOTO YUUTENS] MAaTEMaTHKH.

[lin yac miaAroToBKM BiAMOBIAeH 3700yBadam CTyrneHs OakajgaBpa J103BO-
JSIETHCS KOPUCTYBATUCS: NIOPYYHUKAMU, NPOSPAMAMU, 008I0KOBOI0 NimMepamyporo.



2. CTPYKTYPA TA 3PA3OK BINETY
Koxxen Ouer kBamiikariiiHoro exk3ameHy MIicTUTh 30 TECTOBUX 3aBIaHb, Cepell
AKUX:
7 3aBaaHb — 3 €JI€MEHTapHOI MaTEMaTUKHU;
S 3aBaaHb — 3 METOIMKM HABYAHHS MAaTEMATUKU;
2 3aBJaHHA — IHTErpOBaHI — 3 €JIEMEHTApHOI MaTeMaTHUKh Ta METOAUKHU
HAaBYaHHS MAaTEMaTUKH;
16 3aBaanb — 3 pyHIaMEHTATBHUX PO3ALUTIB MAMeMAMuKy:
— reoMeTpii (aHAIITUYHOT, MPOEKTUBHOI a00 AU(EPEHIIATbHOI),
— JNiHiHOT anredpw,
— anredpu 1 Teopii uucen,
— MaTEeMaTUYHOTrO aHAII3Y,
— audepeHIiaIbHUX PIBHSHbD,
— AUCKPETHOI MAaTEeMAaTHKH,
— Teopii IMOBIpHOCTEN Ta MATEMAaTUYHOT CTATUCTUKH.

3a KiJIbKICTIO Ta (hpOPMAMHU TeCTOBHMX 3aB/IaHb
KOsKeH OijieT KBaJi(pikaniiiHOro eKk3aMeHy Ma€ HACTYIIHY CTPYKTYPY:
8 3aBnanb — (3akpuTtoi popmu) 3 BUOGOPOM OJTHIET MPABMIIBLHOT BIMOBI/II:
no 1 Gany 3a KOXHY NPaBUIIbHY BIANOBIAb,
Maxkcumym cmaunogums 8 6anis;
4 3aBaaHHs — (3aKpUTOi HopMHU) 3 BUOOPOM JIBOX MIPABUIIbHUX BiATIOBIIEH:
no 1 Gany 3a KOXHY NPaBUIIbHY «BIAMOBIIb-OYKBY»,
Maxkcumym cmanogums 8 6anis;
8 3aBpanb — (3aKkpuUTOi HOPMM) HA BCTAHOBIICHHS BIAIIOBITHOCTI
no 1 Gany 3a KOXHY NMPaBUIbHY BIANOBIAL HA 4 MUTAHHS,
makcumym cmanosums 32 oanu,
8 3aBaanb — (BLAKPUTOT HOPMU) — CTPYKTYpPOBaH1 3aBJAAHHS 3 KOPOTKOIO BIMOBIIIIO
no 1 Gany 3a KOXHY NMpaBUIIbHY BIJANOBIAL Ha 4 3aBAaHHS,
makcumym cmanosums 32 oanu,
2 3aBaHHA — (BLAKpUTO1 hOPMU) — 3aBJIaHHS 3 PO3TOPHYTOIO BIATIOBIIIIO
o 10 GaiiB 3a Oe310raHHE BUKOHAHHS KOXKHOTO,
makcumym cmanosums 20 6anis.

MakcuMajibHa KiJIbKICTH 0aJ1iB 3a BUKOHAHHS TECTOBHX 3aBJIaHb:
31 LIKUIBHOTO KypCcy MareMaTuku — 16;
3 pyHIaMEHTaIbHUX PO3ALTIB MAaTEMaTUKH — S52;
3 METOJIMKHY HaBUYaHHS MaTeEMaTUKH — 32;

MakcuManbHa KUIBKICTB 3a Bech TecT — 100 Garis.



«/lonOacbkuil Aep>kaBHUM Me1aroriyHui yHIBEPCUTET

JlepxaBHUM BUILMN HABYAJIbHUM 3aKJIA]]

di3uKo-MaTeMaTUIHUHN (HaKyJIbTET

BUIET Ne1

3pa3sok binemy

KOMMJIEKCHOIO KBANI®IKALIMHOIO EK3AMEHY

ATecTanis

PiBeHb BHIIIOT OCBITH —
CrenianbpHICTD —

baxanaspcoKuti

014 Cepeons oceima (Mamemamuxka)
Ex3amen 3 mamemamux ma memooOuKku Ha6UaHH1 MamemamuKu

3apaannsa Ne 1. Po3B’skiTh cucTeMy pIBHSHD {

YMOBU 3ABOAHb BINETY

3aedaHHsi NeNe1-8 maromb n’smb eapiaHmie idnoeidi, 3 sikux suwe O0OUH
npaeunsHul. Bubepimb npaeunbHuli, Ha Bawy OymMmKy, eapiaHm eidnoeidi ma no3Hayme
lio2o y 6naHKy sidnoeidel.

pOBB’SISOK CUCTCMHU, TO T, =

xy = —12
z(y-1)=-18.

Axmo ($o§ Yo )

A b B r a

6 4 2 0 1
3apaannsa Ne 2. 3HaliTu pajiyc Kojia, BOMCAaHOTO B TPUKYTHHK 31 CTOpOHaMu 6, 8
ta 10 cm

A b B r a

1 2 3 4 5

3aaanasa Ne 3.

Hanumiite piBHAHHA OPsAMOI, 110 HPOXOJE 4Yepe3 TOYKy (2;3) Ta

YTBOPIOE 3 IOAATHUM HANpsIMoOM ocl OX KyT 45°.

A

B

B

r

a

y=z+1

2y =3z +1

3y=2r+1

3y=2x+6

3y=2x-06

3aBaannsa Ne 4.

KBaznpatHy Mmarpuito, €JIEeMEHTH $SKOi 3aJI0BOJBbHSIIOTH YMOBY
Ay = Q> HABUBAKOTH

A b B r a
CUMETPUYHOIO obepHeHoI0 AiaroHanbHOK | HEBUPOAXKEHOID CMPSKEHOO
3aBaannsa Ne 5.  3HaliTu 3aranbHul po3B’ 130K JUdEPEeHIIHHOTO PIBHSHHS
xy'+y=0
A b B r a
y=C/x z=Cy y=0C r+y=C y=Cx

3aBaanasa Ne 6.

VYV sgmuky 10 peraneir, 3 skux 6 mnodapboBani. HaBmanus
BUIMaIOTh 2 neraii. Slka HMOBIPHICTb TOTO, 110 0OMBI AeTaii OyayTh nodapoboBaHi?

A b B
0,(3) 0,5 0,6 1 0
3apaannsa Ne 7.  CKUIbKY 3MICTOBHX JiHIN TPaJMUIIITHO BUOKPEMITIOIOTH B MPEMETI
«anredbpan?
A b B r a
5 6 4 3 2




3apaannsa Ne 8. B ocHOBY j0riyHoi moOyn0BH YMHHUX MIAPYYHHUKIB 3 T€OMETpIi
MOKJIa/ICHO aKCIOMAaTHUKY.

A b B r a

Micharopa JNlobauyeBcbKOro EBkniga Hekaprta MoropenoBa

3aedaHHsi NeNe9-12 maromb n’smb eapiaHmie eidnoeidi, 3 sikux nuwe 098i €
npaeunsHuUmMu (abo x 3adoeosibHSIOMb ymoey). Bubepimb npaeusnbHi, Ha Bawy OyMKy,
eapiaHmu eionoeideli ma nosHayme ix y 6naHky eionoeioedl.

3apnanna Ne 9. Cepen HaBeAeHUX TBepJKeHb 00€piThb JIBa MPAaBHIBHHUX
TBEP>KCHHS.

A | Mpadik kBagpaTUYHOI OYHKLIT 3aBXaN Mae CnifbHy TOYKY 3 BIiCCIO opanHaT.

Mpacpik NiHiNHOT byHKLUIT He MOXe ByTK napanensHUM o oci abecumc.

Mpadik kKBagpaTUYHOT (PYHKLIT 3aBXAN Mae ChinbHYy TOYKY 3 Biccto abcuuc.

He icHye dyHKLin, 06nacTb BU3HAYEHHS Ta MHOXMHA 3HaYeHb SKMX CniBnagaroThb.

h 7 m o

ICHYe dyHKLUifA, ika 04HOYaCHO € MapHOI0 Ta HeNapHOI.

3aBnannsa Ne 10. Cepen HaBelneHMX TBEpJKEHb O00€piTh JBa HENPABHIBHHUX
TBEP>KCHHS.

A | AKwo cyma NpOTUREXHNX KyTiB ONYKIOr0 HYOTUPUKYTHUKA cTaHOBUTL 180°, TO HaBKOMO HLOMO
MOXHa OnMcaTu Kono.

B | AKwo cyma NpoTUNeXHMUX KyTiB OMyKMNOro YoTUPUKyTHUKA cTaHoBuTb 180°, To B HLOrO MOXHa
BMMcaTm Korso.

B Akwo CyMN OOBXWH NPOTUNEXHUX CTOpiH OnyKnoro YoTMpuKyTHMKa € piBHI/lMI/l, TO HaABKOJ10
HbOIro MOXHa OnncaTun KOoJ10.

r Akwo CyMN OOBXWH NPOTUNEXHUX CTOpiH OnyKnoro YoTMpUKyTHMKa € piBHI/lMI/l, TO B HbOIO
MO>XHa BMMCaTn KOJoO.

A | HaBkono piBHoGeapeHOi TpaneLii 3aBxam MOXHa onncaTtu Koro.

3aBnannsa Ne 11. Cepen HaBelneHMX TBEpIKEHb O00€piTh JBa HEMNPaBHIbHHUX
TBEPXKCHHS.

A | PagrkanbHa BiCb 4BOX HEKOHLEHTPUYHUX Kinl € reOMeTPUYHUM MiCLLeM LIEHTPIB Kin, KOXHe 3
SAKUX € giameTpanbHUM 40 OBOX 3a3HaYeHUX Kir.

B | Akwo ABa HEKOHLEHTPUYHUX KONMa NepeTUHaTLCA Yy ABOX TOYKax, TO paavkanbHa BiCb LUX
KifT MiCTUTb 3a3HaYeHi TOYKN.

B Akwo aBa HEKOHLUEeHTPUYHUX KOJla HE MaloTb CMiNbHUX TOYOK, TO paankKarnbHa BiCb LIMX Kin He
Mae CnifNbHNX TOYOK 3 TaKUMKN KONamu.

I | AKwo ABa HEKOHLEHTPUYHNX KOMa A0TMKaOTLCA (BHYTPILLHIM a0 30BHILIHIM YXMHOM), TO
paguvKanbHa BiCb LMX Kinl € CNifbHOK SOTUYHOK 0 LMX Kifl Y 3a3Ha4YeHin TouL,.

O | PagnkanbHa BiCb 4BOX Kifl € reOMETPUYHMUM MICLEM LIEHTPIB Kin, KOXXHE 3 SKUX €
OpPTOroHanbHMM 0 OBOX 3a3Ha4YeHUX Kin.

3apnannsa Ne 12. Cepen  HaBeAeHUX TBepJKeHb 00€piThb JIBa MPaBHIBHHUX
TBEPXKCHHS.

A | AKwo 3micT NOHATTA 36iNbLIYETLCS, TO NOro 06CAr 3MEHLLYETLCS.

AKLWO 3MICT NOHATTSA 30iNbLUIYETLCS, TO MOro 06CAr 36iNbLUYETLCS.

AKLWO 3MICT NOHATTSA 30iNbLIYETLCS, TO NOro 06CAr HE 3MIHIOETLCS.

AKWO 3MICT NOHATTS 30iNbLUYETLCS, TO NOro 06CAr 36iNbLLYETHCA ab0 HE 3MIHIOETLCS.

O ) wm om

AKLWO 3MICT NOHATTSA 30iNbLUIYETLCS, TO NOro 06CAr 3MEHLLYETLCS ab0 HE 3MIHIOETLCS.




Y 3ae0aHHsix NeNe13-20 0o KOXHO20 3 YomupbOox psiOKie iHghopmauii, Mo3HavYeHux
yugppamu (1-4), dobepimb 0OuH npasunbHul, Ha Bawy OAymKy, eapiaHm (3 n’smu
3anporoHoeaHux), Mo3HayeHul  6ykeor. [locmaeme no3Ha4Yku 6  mabnuysx
eidnoeioHocmeli 0o 3a3HaYyeHuUx 3ae0aHb y 6naHKy eionoeided.

3apaannsa Ne 13. YcraHoBiTh BiANOBIAHICTE MK (Qopmynamu (1-4) Ta Ha3zBaMu
nmoBepxHi apyroro mopsaky (A — JI), sxa 3amgaeTbecs 1i€r0 (GOPMYNIOK Tak, 1100
YTBOPUJIOCS MPABUIIbHE TBEPIXKCHHS.

lMoyamok peyveHHs1 3akiH4eHHs1 pe4yeHHs
1 2 N yr o2 . A enminTruHUMI MTapaboIoin
a b
2y . y: oz . B enintuunmil numiHAp
a b
3 ¢y B enincoin
— + = 2z
a b
4 2 I omHOMOPOKHWHHMIA TilepooI0i
— + y_ =1 i\ p p b |
2 2
a b

B rinep6oniunuii mapaGonoin

3aBaannsa Ne 14. YcTaHOBITH BIAMOBIAHICTh MDK ToukamMu (1-4) Ta 3HaYEHHSAMH
CKJIaJJHOTO BifHOWIEHHA (ABCD) (A — JI) Tak, 100 yTBOPWJIOCS HpaBHUJIbHE

TB epII)KeHHH .
lMoyamok peyveHHs1 3akiH4eHHs1 pe4yeHHs

R

L)

)t
Earar

3apaanns Ne 15. YcraHoBiTH BiAMOBIAHICTE MDK MaTpuisamu  (1-4) Tta  ix
Bu3HauyHUKamu (A — JI) Tak, 100 yTBOPHIOCS MPaBUIIbLHE TBEPIKEHHS.

0 iHwa BignoBigb

lMoyamok peyveHHs1 3akiH4eHHs1 pe4yeHHs
1 1 2 A -2
A=
;3
2 1 4 B -10
A=
;)
3 1 =3 B 10
A=
2 4 j
4 1 2 r -5
A=
. )



2 . . . . .
Bagaannsa Ne 16. Jlano umcimo g=2"-3"-.7°. VYCTaHOBITH BIiINOBIAHICTE MiX
BennunHamu (1-4) Tta 3HaueHHsMu (A — J[) Tak, moO yTBOpHUJIOCS TpaBUJIbHE
TBEPJKESHHSI.

lMoyamok peyveHHs 3akiH4eHHs1 pe4yeHHs
1 KinbkicTb T(a) OiNbHUKIB Yncna a CTaHOBUTb A 144
2 Cyma S(a) OiNbHUKIB Yncna a CTaHOBUTb b 5290740
3 3uavenns (p(a) dyHKUiT Ennepa anga yicna @ CTtaHoBUTb B 870912
4 Ocrayva r BiA OiNeHHs Yncna @ Ha 4Yncno 5 ctaHoBUTL r 1
i iHWwa BignoBiab

3apnanns Ne 17. VcTaHOBUTH BiJNOBIAHICTE MK NOXiZHMUMHU f'(x) dyHkuid (1-4)

Ta TOUKaMu Makcumymy QyHkuin f(x) (A-I).

lMoyamok pe4eHHs1 3akiH4eHHs1 pe4yeHHs
1 f'(x)=x(x+2)(x—4) A -2
2 f(x)=x*(x+2)(x-4) B 4
3 f(x)=x(x+2)(4-x) B -2;4
4 f(x)=x*(x+2)(4-x) r-4
A 0

3apaannsa Ne 18. YcraHoButH BIiIMOBIAHICTE MDK mnofiasMu  (1-4) Ta  ixXHIMH
“MoBipHOCcTAME (A-]]).

lMoyamok peyveHHs1 3akiH4eHHs1 pe4yeHHs
1 Y awwmky € 8 6inux i 12 yepBoHUX Kyrnb. Nogis: HaBMaHHA A 0,9
BUMHATA Kyns — Bina.
2 Cepeg 40 enekTpmyHnx namnoyok 4 sincosaHux. Mogis: b 0,8
HaBMaHHs BMOpaHa namnoyka — sikicHa.
3 Y notepei 50 GineTiB, 3 HNX 5 — i3 rpowoBmMM Burpawamm, 15— B 0,6

3 peyoBuMHU, pelita — 6e3 surpawy. Nogia: BubpaHuin nepumm
6inet 6e3 Burpawy.
4 Y kopobui € 11 yepBOHUX, 6 cuHix, 13 3eneHnx onisyis. MNMoaia: r 04
HaBMaHHSA B3ATUI ONiBELb HE CUHIM.
O 0,2

3apaannsa Ne 19. YcraHoBUTH BIANOBIIHICTE MiX HepiBHocTamu (1-4) Ta ix
PIBHOCWIIBHUMU HepiBHOCTSIMU (A-/]).

lMoyamok peyveHHs1 3akiH4eHHs1 pe4yeHHs
1 ¥*<9 A |x| <3
2 25y B |x| >2
3 Jx<2 B x>4
4 x> r x>0
B |x-2/<2
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3apaanns Ne 20. YcTaHOBUTH  BIANOBUIHICTE MDK HOHATTAMH (1-4) Ta ix
BU3HAYEHHSIMU (30KpeMa aibTepHaTUBHUMU) (A-]]).

lMoyamok peyveHHs 3akiH4eHHs1 pe4yeHHs
1 Mapanenorpamom Ha3nBarTb A YOTUPUKYTHUK, Y SKOFO NMPOTUNEXHI
CTOPOHW NaparnerbHi.
2 Pomb6oMm HasunBaloTb B  napanenorpam, BCi CTOPOHM SIKOTO €
pPiBHUMMW.

w

MpPSIMOKYTHUKOM Ha3MBaloTb
4 KpagpaTom HasuBalTb

naparnenorpam, BCi KyTu SIKOro € NpsiMMmMu.
pomM6 3 NPSAMUMM KyTamu.

ONYKMNUA YOTUPUKYTHUK, ABi CTOPOHWN SIKOrO
napanenbHi, a ABi iHWi — He €
napanenbHUMN.

hbw

Po3e’skimb 3ae0aHHsi NeNe21-28. OdepxaHi eidnoeidi 3anuwimb y 6naHKy
eidnoeidell.

3aBnanna Ne 21. Jlanouncna a=4 1b=5 (b>a).

1. 3HalTH BIICOTOK, SIKMIl CTAHOBUTH YUCIO @ Bijg yucia b.

2. 3HalTH BIICOTOK, SIKMIl CTAHOBUTH YMCIO b BIJ YKCHA d .

3. 3HalTH, Ha CKUIBKHU BIJICOTKIB YMCJIO b OLIbIIE 3a YUCIIO d .

4. 3HalTH, Ha CKUIBKHU BIJICOTKIB YHCJIO @ MEHIIE 3a YHUCIIO b.
3aBaannsa Ne 22. J{aHO TPUKYTHHUK 3 JOBKUHAMU CTOpiH 5, 12 Ta 13 cm.

l. 3HAUTH IJI0ILY TPUKYTHHKA.

2. 3HailTH iaMeTp KoJia, OMMCAHOTO HABKOJIO TPUKYTHHUKA.

3. 3HailT pajlyc KoJia, BIUCAHOTO B TPUKYTHUK.

4. 3HalTH pajlyc 30BHI BIIMCAHOTO KOJIA, SIKE IOTUKAETHCS OLIBIIOT
CTOPOHH.

3apaannsa Ne 23. JlaHo piBHsSHHS npsamoi /:3x —4y +5 =0 Ta KOOpAUHATH TOYKU
M (1;1).

l. 3HalTH TaHreHC KyTa MIX IpsiMOt0 / Ta JOJaTHUM HampsiMom oci OX .
2. 3HailTi 100yTOK HAIMPaBJISIOUNX KOCUHYCIB MIPsIMOT /.
3. 3HaWTH BIIXUJICHHS BiJ TOUKU M 10 npsmoi /.
4. 3HalTH BiICTaHb Bl TOYKU M 10 mipsiMoi /.

) 1 2). 3 2

3apnannsa Ne 24. Jlano matpumi 4 = 1 B=
2 1 1 3

1. 3HaWTH BU3HAYHUK MaTpUIll A .
2. 3HalTH BU3HAYHUK MaTpuIll B .
3. 3HaWTH BU3HAYHUK MaTpulll A+ B .
4. 3HaWTH BU3HAYHUK MaTpulll Ao B.

3apnanns Ne 25. Jlano QyHKLio z =x" — y* Ta TOUKy M(l;—Z).

o 0z .
1. 3HalTHh 3HaYeHHsI — B TouIlyl M .
ox
o 0z .
2. 3HalTH 3HaYeHHsI — B TouIlyl M .
y
2
3. 3HalUTH 3HAYECHHS B Toull M .
ox0oy
2
4. 3HalWTH 3HAYECHHS B Toulll M .

0y0z
11
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Baspannsa Ne 26. Jlano uncio a =2"-3"-7%.
1. 3HAUTH KIIBKICTH T(a) UJIBHUKIB YKCJIA A .

2. 3HaiTu cymy S (a) JUIBHUKIB YUCNIA A .
3. 3HAWTH 3HAYCHHS (p(a) ¢dbyukuii Eftnepa nis uucna a .
4.

3HalTH ocTauy 7 BiJ JUICHHS YUCJa g Ha YUCIO 5.

3apnanns Ne 27. JlaHo MHOKHMHU A ={2;4;6;8;10} Ta B ={4;812}

l. 3Haiti AUB.
2. 3HaitH A B.
3. 3HaliTH A\B.
4. 3HailTi ekapToBUl JOOYTOK Ax B.

3apaanns Ne 28. Bubipky 3a7aH0 y BUTIISIII PO3MOIUTY YaCTOT
x |2|5|7

1

n|1/3]6

1

3HaiiTi 00'eM BUOIPKH.

3HalTH BUOIPKOBY CEpEIHIO.

3HailTh BUOIPKOBY JTUCIIEPCIIO.

3HailTh BUNIpaBIIEHY BUOIPKOBY JAMCHEPCIIO.

el

BukoHnailime 3aedaHHsi NeNe29-30. 3anuwimb y (sideedeHux Micysix) 6naHKy
eidnoeideli yci emanu po3e’sizaHHs1 3adayi U o6brpyHmyime ix, 3pobuswu nocuslaHHs Ha
¢hakmu, 3 sIKux eunsueae me 4Yu iHwe meepOXeHHs; onuwimb MOXuei crocobu
po3e’si3aHHs 3aday4i ma MemoOukKy pobomu Hal Hero.

3apaanns Ne 29. CkiIbKu po3B’sI3KiB B 3aJIEKHOCTI BiJ] TapaMeTpa a Mae PIBHSIHHS

‘x+5‘+‘x—3‘:a?

3aaannsa Ne 30. TloGynyiiTe nepepi3 1aHOi I’ ITUKYTHOT IPU3MHU
ABCDEA B,C,D,E, II0IKHO0, 110 IPOXOAUTh yepe3 Touku M ,N,P (M HanexuTb

peopy EE,, N —pebpy CC,, P—rpani AAB,B).

MakcumanbHa Kinbkictb 6anis — 100

3aTBepoKeHO Ha 3acifaHHi BYEHOI pagu gisvko-mMmaTeMaTuyHOro oakyrnbTeTy,
Mpotokon Ne 7 Big 12.03.2020 p.

3asigysay kadegpu matemaTuku Ta iHPOpMaTUKA Yyliiko C.M.
3aBigyeay kacpeapn MHM Ta MHI Benuuko B.€.

Ek3ameHaTtopu: GecediH b.6.
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3.

KPUTEPIT OUIHKOBAHHSA

Kpumepiem  ycniwmnoco

cK1adamus  3000ysauem

CMmMynens

bakanaspa

(keanighikayiitnozo) exK3ameHy 3 MaAmMeMamuKu ma MemoOuKu HAGUAHHA
Mamemamuku € 00CACHeHHs HUM MIHIMANbHUX (MOPO20BUX DIBHIB) OYIHOK 3A KONCHY
3aniaHo8any CKIA008Y pe3yibmamié HAGUAHHA 3 (QYHOAMEHMANbHUX pO30ilie
MamemMamuxkyu ma MemoouKky HaguaHHs Mamemamuxu.
Minimanouutl nopie 6UBHAYAEMbCA 3a OONOMO20I0 SAKICHUX Kpumepiis ma
MPancghopmyemvpcsi 8 MiHIMANbHY NO3UMUBHY OYIHKY YUCI080I WKALU 3 YPAXYBAHHAM

HACMYnHoco.
Ne MakcumanbHa
3aBAaHHSA KinbKicTb
3/n 6anis
3aBaaHHs (3akpuTtoi chopmu) 3 BU6GOPOM OAHIET NpaBUbHOI BiagnoBiAi 8
1. | 3aBAaHHA 3 | enemeHTapHOi MaTemaTuku (anrebpa) 1
2. | 3aBAaHHA 3 | erleMeHTapHOI MaTeMaTuku (reomeTpis — NnaHiMeTpis) 1
3. | 3aBpaHHA 3 | reomeTpii (aHaniTUYHOI, AndepeHLianbHOT abo NPOEKTUBHOI) 1
4. | 3aBaaHHA 3 | niHinHoi anrebpu abo anrebpwu i Teopii Yuncen 1
5. | 3aBpaHHA 3 | MaTeMaTUYHOro aHanidy abo andepeHuianbHUX PiBHSAHb 1
6. | 3aBpaHHA 3 | AMCKPETHOI MaTtemaTukm abo maTemMaTU4HOI CTaTUCTUKKN Ta Teopii 1
MMOBIpHOCTEN
7. | 3aBpaHHA 3 | METOOMKM HaBYaHHSA MaTeMaTuku (anrebpa) 1
8. | 3aBpaHHA 3 | METOAMKM HaBYaHHA MaTeMaTUKK (reomMeTpis — NnaHiMeTpis) 1
3aBAaaHHs (3akpuTtoi chopmu) 3 BUGOPOM 2-X NpaBUNbHUX BignoBiaen 8
9. | 3aBpaHHA 3 | eneMeHTapHOI MateMaTuku (anrebpa) 2
10.| 3aBAaHHA 3 | eneMeHTapHOi MaTemMaTuK1 (reoMeTpist — NnaHiMeTpis) 2
11.| 3aBAaHHA 3 | eneMeHTapHOiI MaTemMaTukn (reomMeTpist) 2
12.| 3aBAaHHA 3 | METOOUKN HABYaHHSI MaTEMaTUKN 2
3aBaaHHs (3aKkpuToi hopmMn) Ha BCTaHOBIIEHHA BiANOBIAHOCTI 32
13.| 3aBAaaHHA 3 | aHanNiTUYHOI reomeTpii 4
14.| 3aBaaHHA 3 | audepeHLianbHOi abo NPOEKTUBHOI reoMeTpil 4
15.| 3aBAaHHA 3 | niHiiHOI anrebpu 4
16.| 3aBaaHHA 3 | anrebpwu i Teopii uncen 4
17.| 3aBAaaHHA 3 | MmaTtemaTM4HOro aHanisy abo andepeHLianbHUX PiBHSAHb 4
18.| 3aBAaHHA 3 | OUCKPETHOI MaTeMaTukn abo MaTeMaTUYHOI CTaTUCTUKK Ta Teopii 4
MMOBIpHOCTEN
19.| 3aBAaHHA 3 | METOOUKN HaBYaHHS MaTeMaTuky (anrebpa) 4
20.| 3aBAaHHA 3 | METOAMKM HABYaHHA MaTemMaTuKK (reoMeTpis — NnaHiMeTpis) 4
CTpyKkTypoBaHi 3aBaaHHsA (BiaKkpuToi hopmMu) 3 KOPOTKOK BigNOBIAAD 32
21.| 3apava 3 enemMeHTapHoi MaTtemaTuku (anrebpa) 4
22.| 3apava 3 enemMeHTapHoi MatemaTukn (reomeTpis) 4
23.| 3apava s reoMeTpii (aHaniTu4Hol, AndepeHLianbHOI abo NPOEKTUBHOI) 4
24.| 3apava 3 niHiiHoT anreGpu 4
25.| 3apava 3 MaTemaTM4HOro aHanisy abo gudgepeHuianbHuX piBHAHb 4
26.| 3apava s anrebpw i Teopii umicen 4
27.| 3apava 3 OVCKPETHOI MaTemMaTuku 4
28.| 3apava 3 MaTeMaTU4HOI CTaTUCTUKKN Ta Teopil MMOBIPHOCTEN 4
3aBaaHHsA (BiakpuTol popmm) 3 pO3ropHYTOHO BiANOBIAAK 20
29.| OnucaTn moxrnumBi cnocobu po3s’a3aHHsA 3adaudi 3i LKINbHOro Kypcy MateMaTuku 10
(aseebpa) Ta MeToaMKy poboTU Had Heto
30.| Onucatn MoxnuBi cnocobu po3B’sa3aHHA 3agadi 3i LWKINbHOrO Kypcy MaTtemaTuku 10
(2eomempist) Ta MeTOAUKY POBOTU HaA HELO
PA3OM 100 6anis
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KpuTtepii ouiHroBaHHA 3aBAaHb BiAKpUTOI hopMu 3 pO3ropHyTOKO BiagnoBiaaro
Ilix gac omiHroBauHsg Biamosial Ha 29 Ta 30 TecToBi 3aBIAaHHA BCTAHOBJICHO

HACTYIHI (MaKCMMAaJIbHi) 6 3a BiJMIOBIAHI CKJIAIOBI:

Ne CknapoBi ouiHIOBaHHA MakcumanbHuUmn
3/n (koxkHoro 3 TectoBux 3aBdaHb Ne29 ta Ne30) 6an
1) | po3B’si3aHHs 3aa41 (3a KPUTEPISIMU HIDKUE) 5 baJiB
2) | mpoaHai30BaHi Pi3H1 MOKJIMBI CIOCOOU PO3B’sI3aHHS, BUALUICHUN 2 6aim
HaWOUTBII parioHaTLHUAN
3) | mpoBeAeHO NMIAKTUYHMM aHai3 sIK caMoi 3a/1a4l, TaK 1 MIX0/IB A0 iX 2 0asm
PO3B’sSI3aHHSA
4) | NpOAEMOHCTPOBAHO YMIHHS UTFOCTPYBATU TEOPETUYUHI MTOJIOKEHHS 1 6an
KOHKPETHUMHU MPUKJIaJaMU, BUKOPUCTOBYBATH iX IIPU BUKOHAHHI
IIPaKTUYHUX 3aBJaHb
Pa3om | 10 6ajiB

KpuTepii ouiHIOBaHHA po3B’A3aHHA 3afadi

BignoBioHun 6an

IToBHe Ta Ge3oranHe po3B’si3aHHA 3a/1a4l.

5

Po3B’s13aHHsA MICTUTh HE3HAYHI HEAOMIKH, TOXUOKH, HETOYHOCTI TOLIO.

4

ko 3amava po3B’si3aHa HAMOJIOBUHY, B 3JIEKHOCTI BiJl IPOCYBAHHS /10
MTOBHOT'O PO3B’sI3aHHS.

3

BucraBnseTscst Mpu HE3HAYHOMY, ajie KOPEKTHOMY IIPOCYBaHHI B HAIIPSIMi
MIPaBUJIBHOTO PO3B’A3aHHS

afo HaBeJeHE PO3B’sA3aHHS 3a/1a4l CTOCYETHCS BUKIIIOYHO YACTUHHOTO ii
BHIIAJIKY.

KirouoBi MOMEHTH pO3B’A3yBaHHS HE OOIPYHTOBAHO

apo HasBHI IOMWIKH B 00UKCIEHHIX a00 EPETBOPEHHSIX, 1110 BIUIMBAIOTH Ha
[O/AJIbIIIE PO3B’SI3yBaHHSI Ta BIAOB1b,

abo OTpUMaHa BIINOBIJb € HEMOBHOIO.

BincyTH1 KOpeKTHI Ta 3MICTOBHI IPOCYBaHHS B HAIPSIM1 [IPaBUIHLHOTO
PO3B’s3aHHS 3a/1a41

abo yIaCHHWK HE MPHUCTYIHB IO PO3B’SI3yBaHHS 3aBIaHHS,

afo 3anycu He BIAMOBIJAIOTh 3a3HAYEHUM BUILE KPUTEPISIM,

abo 3amvcaHo MPaBWIBHY BIIIOBIIb, aje PO3B’sI3aHHS HE HABEJCHO,
abo HaBe[eHE PO3B’sI3aHHA HE BIANOBIJIAE YMOBI 3aj1aul.

KBamidikamiifHuil ex3aMeH BBa)KA€THCSA YCHIIIHO CKIIAJICHUM JIMIIE 32 YMOB,

KOJIM CTYZIeHT HaOpaB He MeH1Ie 60 TecToBUX OaliB.

Skio x ydacHUK aTecranii HaOpaB mMeHme 60 TecToBUX OaiiB, TO TaKWM

CTYJICHT BBaXKAEThCS TAKUM, 1110 HE CKJIaB KBalTl(iKaliiiHUN eK3aMEeH.

Koxen cryaent, sikuii HabpaB He MeHmie 60 TecToBUX OalliB, OJEPKYE
BimnoBigauii Oan (Bim 60 mo 100) 3a 100-0anpbHOIO IIKAJOK OIIHIOBAHHSA Ta
BIIMOBIIHY OIIHKY 3a HAI[IOHAIBHOK CHCTEMOIO OIIIHIOBaHHS 3 YypaxyBaHHSM

HACTYITHOT TaOJIMIlI BIAMOBIIHOCTI

3a 100-6anbHOKO
LUKanoro

3a HauioHanbHOoK
LUKanoo

90 — 100 6aniB

BIZIMIHHO

75 — 89 GaiiB

nobpe

60 — 74 GainiB

3aJ0BUILHO

26 — 59 GaniB

HE3aJ0BUILHO

0 — 25 OaiiB

HENPUNHATHO
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3. NMEPENIK MATAHDb

NIHINHA ANTEBPA

Cucremu JiHIHHUX PiBHAHB. 3arajibHi BIIOMOCTI PO CUCTEMHU JIHIMHUX piBHSIHb. MeTox
l'ayca. IlepecTtaHoBKM Ta MIACTAHOBKU. Bu3HauyHUKK n-mopsiaky 1 ix BuactuBocTi. [IpaBuio
Kpamepa po3B's3yBaHHs CUCTEM JIIHIMHUX piBHAHB. Asiredpa maTtpuilb. O0epHEeHa MaTpHLIS.

Yucaosi mous. Ilose kommiiekcHux umcen. BinHolneHHs Ha MHOXHHaX. AnreOpaiuHi
omeparii. AnreOpaiuni crpykrypu. [lone xkomruiekcHux uucen. Tpuronomerpuuna ¢dopma
KOMILJIEKCHOTO uncia. JIoOyBaHHS KOpEHS 3 KOMIUIEKCHOTO YHCIa.

JociiazkeHHs cucTeM JiHiiHUX piBHAHb. ApudMeTndHuil n-BUMIpHU# npocTip. JliHiliHa
3QJIKHICTh BEKTOPIB. basuc 1 panr cucremu BekTopiB. Panr marpuii. JlociaiypKeHHS CUCTEMU
JMHIMHUX piBHAHB. CHCTEMU JIIHITHUX OJHOPIIHUX PIBHSHb.

Jliniiini npocropu. JliHiiiHI npocropu. Koopaunatu Bekropa. [3omopdizm miHiMHHX
npocropis. [lignmpocTopu JNiHITHOTO MPOCTOPY.

YuiTapHi i eBKIi10BI mpocTopu. YHITapHI 1 €BKIA0B1 IpocTopu. OpTOHOPMOBaH1 6a3ucu
€BKJIIZIOBOIO 1 YHITapHOTO HpocTopiB. I[30Mopdi3M yHITapHUX (€BKIIJOBUX) HPOCTOPIB.
OpToroHanbHe AOMOBHEHHS MIAITPOCTOPY.

Jliniiini oneparopu. JliHiliHi onepaTtopu. Martpuis niHiliHOTO omneparopa. Omnepatii HaJ
JTHIHUME onepatopamu. O61acTh 3HaYEHb 1 AP0 JIHIHHOTO onepaTopa.

Crpykrypa JjiHiiiHoro BigoOpa:kenHsi. IHBapianTHI nignpoctopu. BnacHi BekTopu 1
BJIaCH1 3HAUEHHS JIHIMHOTrO oneparopa. JIiHIITHUI onepaTop 3 MPOCTUM CIIEKTPOM.

JliHiiiHi onepaTopu Ha eBKJII0BOMY Ta yHiTapHoMy mpoctopax. CrnpsbkeHul JiHIHHUN
onepatop. CamocnpsiKeH1 Ta yHITapHi JIiHIHHI OIIEpaTOpPH.

KBagpaTnuni ¢opmu. Ksagpatuuni ¢dopmu. JlilicHi kBajgpatuuHi ¢GopMu. 3BelEHHS
KBaJIpaTUYHO1 OPMU J0 TOJOBHUX OCEH.

AINMEBPA | TEOPIA YUCEN

I'pynu. I'pynu. [igrpynu rpyn. Posknan rpynu 3a miarpymnoro. HopmanbHi JUIBHUKH
rpynu. ['omomopdizm rpym.

Kinbus (mouss). Kinere, miakineie. [neamn kutbigt. @akrop-kieie. ['lomoMopdizm Kinelp.
[ToainbHiCTh B 0OnacTi uigicHocTi, HaOubmui cnutbHUM auibHuK (HCJI) enementiB oOmacti
UTICHOCTL. EBKITIIOBI KUTBLIS, KUTBIIS TOJIOBHUX 1eaniB. [IpocTi eneMeHTH KUTbIIs.

Teopis kourpyenuiii. Konrpyenuii, ix 3acrocyBanns. ®ynkuia Eitnepa. Konrpyenumii 3
oHUM HeBioMuM. KoHrpyeH1ii BUIIUX MOPSAKIB 3a MpocTUM MoayneM. [lopsinku yucen 3a taHUM
MoxyneM. [lepBicHi KopeHi 1 X ICHyBaHHS.

Kisibue mHorousieniB Bia oaniei 3minnoi. Kuiblie MHOTOwWIEHIB Haj obnacTio nuticHocTi K.
BuactuBocti kinbipt Muorowrenis K [X]. Kimbue muorownenis P[X], ne P — mone. Kopeni

MHOTOYJIeHa. [CHyBaHHS KOpeHs MHOrowIieHa. KpaTHi MHOXHUKH MHOTOYJICHA.

MHuorouwienn Bix Oaratbox 3MinHMX. Kuibrie MHOrowsieHiB Bix OaraTboX 3MIHHHUX.
CuMeTpuuHi MHOTOYJIEHH.

MHuorouwienu Bil 0aHi€l 3MiHHOI HA YMCJIOBHUMM MOJSIMU. BIacTHBOCTI MHOTOWIEHIB 3
YUCJIOBUMHU KoedirieHTamMmu. AsnreOpaiuHa 3aMKHEHICTh TOJISI KOMIUIEKCHUX YHCEN. PIBHSHHS
TPETHOIO 1 YETBEPTOro CTENEHs. MHOrowIeHH 3 paiioHaIbHUMH KOoe]ilieHTaMu.

Auredpaiuni posmmpennsi nmoaiB. [Ipocte anrebpaiune posmupenHs mois. CKiHYCHHI
po3mupeHHs: noyst. AnreOpaiuHi pO3IIMPEHHS MOJsS. YMOBHM ICHYBaHHS PO3B’SI3KIB PIBHSHb B
panukanax. Kiacuuni 3agaui Ha noOy10BY.
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AHANITUYHA TEOMETPIA

Enementu BekTOpHOI ajareOpu. Bexrtopu Tta miHiliHI onepauii Haxg HuMu. JliHiliHa
3aleXHICTh BeKTOpiB. BekTopHuil mpoctip, Woro 6a3uc ta po3MipHicTb. KoopauHatu BekTopa.
CkanspHuil 100yTOK BeKTOpiB. BekropHuil no0yrok BekTopiB. Mimanuii 100yTOK BEKTOPIB.
BekrtopHi nianpocropu. 3acTOCyBaHHS BEKTOPIB 0 PO3B’A3yBaHHS 3a/1a4.

Merton koopauHaT HA MUIOMMHI. AQIHHA 1 IPSIMOKYTHA JI€KapTOBa CUCTEMU KOOPJMHAT.
[TonspHa cucrema KOOpAUHAT.

IIpsma Ha nmoommui. Pi3HI BuaM piBHAHBD NpsAMOi Ta iX 3acTocyBaHHsA. Bincranp 1
BIIXUJICHHS TOYKHU B IPSIMOi, T€OMETPUYHUI 3MICT JIIHINHUX HEPIBHOCTEH 3 JBOMA HEBIJOMHMHM.
B3aemue po3milieHHs npsAMuX. 3aCTOCYBaHHS TE€OPIi IPSIMUX.

Koniuni nepepizu: esinc, rinep6osia, napadosa. Enirnc. I'inep6oina. [Tapabosna. Onruuani
BJIACTUBOCTI eJirca, TinepooJid Ta mapadoiu.

3arajabHa Teopisi ajaredpaiyHux JiHiii 2-ro mopsaky. B3aemne po3milieHHs JiHIT 2-T0
MOPSIIKY 3 NOpsIMOI0. ACHUMOTOTUYHMM HampsM airedpaiuHux JiHIM 2-ro mopsanky. Llentp
anredpaiuHoi niHil 2-ro nopsanaky. [lotuuna po anreOpaiunoi siHii 2-ro mopsaky. liamerpu
anredpaidHUX JiHIN 2-r0 nopsAaKy. 1'0JI0BHI HaNIpsIMU 1 FOJIOBHI AlaMeTpu ainredpaiuHux JiHiA 2-T0
nopsiiky. CHpolleHHs piBHSHb JIIHIA [EpPEeTBOPEHHSAM cuUcTeM KoopauHat. Kiacudikaris
anredpaivHUX JIiHIA 2-r0 NOpsAAKY. [HBapiaHTH anredpaidHuX JIiHIA 2-r0 MOPSAKY.

Meton koopauHaT y npocropi. A¢iHHa Ta IpSIMOKYTHa J€KapTOBa CUCTEMH KOOPAUHAT Y
npoctopi. IlomsipHo-chepudna Ta TOJSAPHO-IIUIIHIAPUYHA CUCTeMU KoopauHat. OCHOBHI 3amadi
METO/1y KOOpPAMHAT B IpoCcTOpi. AnredpaiuHi Ta TpaHcleHAeHTHI noBepxHi. Cdepa.

Teopis npsamux i miaommn y mnpocropi. Ilnomwmua. Ilpsma. Ilpsma 1 moniuHa.
3acTocyBaHHS TE€OPIi MPSAMUX 1 IUIOLIUH.

BuBueHHsi anredpaiyHUX MOBEPXOHb 2-T0 MOPSIAKY 3a IX KAHOHIYHMMM PiBHAHHSAMM.
Huniaapuuni nosepxHi. Koniuni nosepxHi. [loBepxHi o0epTanHs.

Enincoin. OnHo- Ta ABOMOPOXKHUHHI TinepOooinu. Emintuunuii Ta rinepOoigyHuil mapaboJioigy.
JliHiiyaTi noBepxHi.

3aragbHa Teopif aare0paiuHMX NOBEPXOHb 2-r0 MOPSAKY. B3aeMHe po3MilleHHS
MMOBEPXHI 3 TUIOIMMHOIO Ta MpAMor0. JloTudHa rutoniHa 1 HopMaib. Llentp moBepxHi. [iamerpanpHa
wionHa. KoHyc acUMNTOTUYHUX HANpsAMIB 1 ACHMIITOTUYHUN KOHYC. [ '0JI0BHI HanIpsIMU OBEPXHI.
3BelieHHs PpIBHSHb TIOBEPXOHb JI0 KaHOHIYHOro BurisaAy. Kiacudikamis mTOBEpPXOHb.
XapakTepucTUYHE PIBHSAHHSA Ta Horo kopeHi. [HBapiaHTH pIBHSAHHS NOBEPXHI Ta iX BUKOPHUCTAHHS.

ENNEMEHTAPHA TrEOMETPIA

OcHOBM KOHCTPYKTHBHOI reoMeTpii. OCHOBH1 OHSTTS KOHCTPYKTUBHOI reoMeTpii. 3aaadi
Ha o0y10BY 3a AOMOMOT00 (0 JHOCTOPOHHBOT JIHIMKHU Ta HUPKYIst). MeTou po3B’si3yBaHHs 3a1a4
Ha MOOY/OBY.

I'eomerpuuni micusa touok (I'MT) nuommHu. AHaniTMuHi yMoBH, 10 3anaiwote ['MT.
I'MT mmoniuHu Ta ix 3aCTOCYBaHHS.

Enementu reomerpii kin. CreniHp TOYKM BIZHOCHO Koja. PanukanpHa Bich ABOX
(nexoHueHTpuuHux) Kut. 'MT, noB’s13aH1 3 pagukaibHOIO Biccto. OCHOBHI MOHATTS 3 T€OPIi MyUYKiB
Ta 3B'SI30K KT MJIOIIHUHU.

I'eomeTpuyHi mneperBOpeHHs NJIOIIMHHU. BinoOpakeHHs Ta MEPETBOPEHHS MHOKUH.
Adinni neperBopeHHsi. Pyxu. IleperBopennsi moaiOHocTti. ['pyma mepeTBopeHb MIIOLIMHU Ta il
miarpynu. ['pynoBuii nornsn Ha reomerpito. I'pyna cumerpiii reomMeTpudHoOi (irypu. 3aCTOCyBaHHS
reOMETPUYHUX NEPETBOPEHb 10 po3B'a3aHHs 3aad. CaMono1i0H1 Ta camoadinHi Qirypu MmioUuHH.

I'eomeTpuuHi neperBopeHHsi mpoctopy. ['pyna adiHHMX HepeTBOpeHb MPOCTOpY Ta il
miarpynu. I'pyma pyxiB mpocropy Ta ii miarpynu. I'pyna meperBopeHb MOAIOHOCTI IPOCTOPY.
Camono116H1 reomeTpuyHi 00'ekTH 1poctopy. ['pynoBuil miaxia 10 reomerpii.

InBepcisa muiomunM Ta ii 3acrocyBanus. [HBepcis miuoumuHu. [lepeTBopeHHs MpsAMHUX 1 K11
B iHBepcii. OCHOBHA BJIACTUBICTH 1HBEpCii (30epekeHHs KyTiB — KOHOPMHICTh). [HBapiaHTHI KoJia
iHBepcii. 3acTocyBaHHS 1HBepCii A0 po3B’s3aHHA 3a/ad. 3B'A30K 1HBepCii (IJIOLIMHU) 3 pyXaMH Ta
MOIOHOCTSAMHU (TUIOIIHHH).
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OANO®EPEHUIANIbHA TEOMETPIA

Jlinii B eBkJigoBomy mpoctopi. BekropHa (QyHKIS CKaIApHOTO apryMEHTY.
HudepenuiroBanss Ta iHTerpyBanss. JliHisg ta cnocoOwu ii 3ananHs. [1nocki kpuBi. OcoOnKBI TOUKH
IUIOCKUX KpUBHUX Ta iX kinacudikauiia. KpuBusna miockoi kpuBoi. Hatypanbne piBHsHHSA. OOBinHa
ciM'l Tuiockux KpuBuX. EBontoTa Ta eBObBEHTA IJIOCKOI KPUBOi. ACUMITOTH IUIOCKUX KpPUBHX.
HocnimxenHs 1 noOynoBa miockux kpuBux. [Ipoctoposi kpuBi. CynpoBOKYHOUMI TPUTPAHHUK
®pene npoctopoBoi kpuBoi. CKpYyT Ta KpUBHU3HA MPOCTOPOBOi KpuBOi. HaTypanbHe piBHAHHSA JIHII.
®opmyiu Opene.

IloBepxHi B eBkJIiI0BOMY npocTtopi. [loHATTS noBepxHi Ta cnocodu ix 3aganHs. JloTuyna
IUIOUIMHA 1 HOpManb 10 Tiaakoi mnosepxHi. Ilepma kBazpatuuna @opma moBepxHi Ta il
BUKkopucTanHs. KpuBns3Ha kpuBoi Ha moBepxHi. Jlpyra kBagpartnyHa ¢opma. ['0J0BHI KpUBU3HMU.
IToBHa 1 cepenHs kpuBHM3HU NoBepXxoHb. Kiacudikanis Touok Ha noBepxHi. [loBepxHi mocTiiHOT
KpuBU3HU. [loHATTS 1mpo BHYTpiIHIO Treomerpito mnoBepxHi. ['‘eonesmuni minHii. [edekr
re0JIe3UYHOr0 TPUKYTHUKA.

NMPOEKTUBHA TrEOMETPIA

IIpoexTBHA reomerpis Ha npsimii. Po3mupena eBkiinoBa npsma. [lpoexktuBHa npsama.
[IpoexTBHa cuctemMa KoopAUHAT Ha npsiMii. [lo/BiiiHE BiTHOIIEHHS YOTHPHhOX TOYOK. ['apMOHIZM.
[ToaBiiiHe BIIHOIIEHHS TOUYOK 1 TapMOHIYHI YETBIPKM TOYOK Ha PO3IIMPEHIN €BKI1I0BIN MPSIMIi.

IlouATTs mnNpoeKTHMBHOI NJOMMHHU. Po3mupeHa eBkimijgoBa IuomuHA. IlpoexTuBHA
wionHa. IlpoekTuBHa cucreMa KoopAMHAT (Ha NPOEKTUBHIA miomuHi). OgHOpiaHi adiHHI
KOOPJAMHATH Ha PO3UIUPEHIN €BKIIOBIN MJIOIMIHHI.

Haiinpocrimi ¢gakTn reomerpii npoexkTuBHoi muommHu. [Ipunuun nsoicrocti. Teopema
Hesapra. [loasiiiHe BigHOLIEHHS TOYOK 1 MNPAMHUX Ha IJIOIMIMHI. [IOBHHMN 4YOTHPUBEPIIMHHUK Ta
MTOBHUHN YOTUPUCTOPOHHHUK.

IIpoexTuBHI neperBopenHs. [IpoekTuBHe BinoOpaXkeHHs npsiMoi Ha npsimy. [IpoexkTuBH1
neperBopeHHs npsamoi. [uBomronii. [IpoekTuBH1 nepeTBopenHs npsamoi. Komineanii. 'omouorii.

KBanpuku Ha npoeKTHBHII nIomMHi. Bu3HaueHHs KBaJIpyKu Ta 3B€JICHH il pIBHSIHHS /10
KaHOHIYHOTO BuJy. B3aemHe posramryBanHs npsmoi 1 kBaapuku. Ilossipu 1 mosmtocu. Teopemu
[Tackans 1 bpianmona. KBagpuku Ha po3mupeHii eBKII0BIH IIIOMIKHI.

MATEMATUYHUU AHATI3

Beryn no anadgisy. [Ipeamer 1 Meton maTemaTudHoro anainizy. Micie Kypey y daxoBiit Ta
npodeciiiHid MArOTOBI[l BYUTENS MaTeMAaTHKH. MHOXHHU TIMCHUX 1 KOMIUIEKCHUX 4YHCEI.
BinnoBignicts, BimoOpaxenHs, ¢yHkuias. [loTyxHicTh MHOXMHU. ['panunsg  yucioBoi
MOCIIIAOBHOCTI. ['paHu1ls Ta HenepepBHICTh (PYHKIIIT B TOYIl Ta HA MHOXKHHI.

Mudepennianbue unciaenns Gpynkuiii ogniei 3minnoi. [loxigna 1 qudepenuian. OcHOBHI
TEOpEeMHU JU(PEPEHLIaTbHOTO YUCIECHHS Ta 1X 3aCTOCYBaHHSI.

InTerpanbHe unciaeHHs pyHkuii oaniei 3minHoi. [lepBicHa Ta HEBU3HAYEHUI IHTErpall.
Metonu iHTerpyBaHHs. [HTerpyBaHHs gedkux KkiaciB  (QyHkuid. BusHaueHuil iHTerpai.
InTerpoBuicte 3a Pimanom. Kmacu ¢ynkuiid, iHter-poBHux 3a Pimanom. ®opmyna HsioTona-
JleitOnina. O6uuCIeHHs BU3HAYEHUX IHTET-pajiB. Y3arajlbHEHHS NOHSTTA IHTerpaia. 3aCTOCYyBaHHS
BH3HAYEHUX IHTETPAIIB.

Yucaosi Ta pyHkuionanbHi psiau. [loHaTTs yucinoBoro psny ta iloro cymu. Bractusocti
qucioBUX pAAiB. O3Haku 30bkHOCTI. DyHKIIOHAIBHI OCIA0BHOCTI 1 psAin. 30DKHICTh, aOCOIIOTHA
Ta piBHOMIpHA 30DKHICTh. CTeneHeBi paau Ta iX BiacTuBocTl. Po3BuHEHHS QyHKIIIM B cTeneHEeBUIl
psaa. Psap Teiinopa. 3acTocyBaHHS CTENEHEBUX PsIiB 0 HaOimkeHUX oOuucienb. Paau Dyp’e.
Tpuronomerpuuni psiau Pyp’e. YMOBU pO3BUHEHHS (QYHKILII B TPUTOHOMETPUYHUN PSA.
3acTocyBaHHs pAIIB.

Mudepennianbue 4yucjieHHss (QyHKUiiH O0aratbox 3MiHHMX. [IOHATTS 70 — BUMIpHOTO
€BKJIIZIOBOIO MPOCTOPY Ta (yHKUIi Oararbox 3MIHHHUX. YacTMHHI MOX1IHI Ta AUQEpeHIiany.
@®opmyna Teimopa ans  Qynkuii  aBox 3MiHHMX. HesBHi ¢ynkuii. IcHyBaHHs Ta
nugepeHLiioBHICTh. ExcTpeMyMu QyHKIIH 6araTb0X 3MIHHUX Ta iX 3aCTOCYBaHHS.
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InTerpannHe yuciaenHss pynkuiii 6aratbox 3minHux. Mipa Xopaana B mpoctopi R".
KBanpoBHi Ta kyO0oBHI MHOKMHU. KpaTHi iHTerpanu Ta ix 3acrocyBanHs. KpuBoumiHiliH1 1HTerpanu
Ta ix 3actocyBaHHs. [loBepxHeB1 IHTErpanu Ta ix 3acToCyBaHHS. EJeMeHTH BEKTOPHOTO aHaNI3y Ta
Teopii moJIs.

Enementu d¢yHkuioHanbHoro anamizy. MerpuuHi npocropu. BigkpuTi, 3amMKHEHI Ta
nockoHaii MHOXuHU. KommakTHi MHOXkuHH. [loBHI, cenapabenbHi MeTpuyHi npocTopu. OyHKILIA,
onepatop, pyHkioHaN. ['paHuLsl Ta HEIEPEPBHICT Y METpUYHUX IpocTopax. Teopema banaxa ta
ii 3acrocyBanHs. HopmoBani Ta ruib0epToBi npocropu. JlIiHiliH1 oneparopu Ta GyHKIIIOHAIH.

Mipa Tta interpa Jle6era. Ctpykrypa niHiiiHHX MHOXXHH. Mipa JleGera Ta ii BIacTUBOCTI.

Iarerpan JleGera ta #foro BaactusocTi. IIpoctopu L, ta L,. Mipa Ta interpan Jlebera s R" .

ONOEPEHUIAJNIbHI PIBHAHHA

3Buvaiini  audepenuiaabHi  piBHsAHHA. OCHOBHI MOHATTS  Teopii  3BUYANHHX
nudepeHLiaIbHUX piBHSAHL. TeopeMa ICHYBaHHS Ta €IUHOCTI po3B’sa3Ky 3azadl Komi. Meroau
po3B’si3yBaHHS AudepeHUianbHUX piBHAHb | mopsanky. [udepeHuianbHi pIBHAHHSA BHILOTO
nopsiiky. JIiHiMHI nudepeHianbHl pIBHSHHS 7 —T0 HOPAAKY, METOAM iX pO3B’A3yBaHHS Ta
3acrocyBaHHd. JIiHINMHI cucTeMu AudepeHIIaNbHUX pIBHAHb, METOIU iX pO3B’SI3yBaHHSA Ta
3aCTOCYBaHHS.

JudepennianbHi piBHSAHHA B YACTHMHHMX NOXiIHUX. PIBHAHHS rinepOOIIYHOTO TUIY
(pIBHSIHHSI KOJIMBaHHS CTPYHM Ta PIBHSHHS KOJMBaHHSA MeMmOpanu). Merox ®Dyp’e. PiBHsSHHS
napabosiiyHoro TUMy (piBHSHHS TeruionpoigHocTi). Meton ®@yp’e. PiBHAHHSA €IINTUYHOTO TUILY.
PiBusinns Jlamnaca. 3amava Jupixne mis kpyra. [aterpan [lyaccona.

MartemaTudni Mogesi Ta AudepennianbHi piBHAHHA. [[oHATTS MaTeMaTHUyHOI MOJEII.
OOuucnioBaHUN €KCIIEpUMEHT. 3aCTOCYBaHHS 3BHYAWHUX JAW(epeHLIaIbHUX PIBHAHb J0
pO3B’sI3yBaHHS 3a/ad HayKU 1 TEXHIKW. 3acTOCyBaHHs NU(EpeHLIaJbHUX PIBHSIHb Yy YaCTUHHUX
MOX1THUX JI0 TOCIIJKEHHS MPOIECIB PeaIbHOT I CHOCTI.

ENEMEHTAPHA MATEMATUKA

Enementu Jgoriku. EnemeHTapHi BHCIIOBJEHHS, omepaiii HaJ HUMH. BuCIOBIIOBalIbHI
¢opmu. BucnoBieHHs, IO MICTATh KBaHTOpU. TeopeMu, BUIU TeOpeM, HEOOXiTHI 1 JOCTaTHI
YMOBH.

Enementu Teopii MmHoxkuH. [loHsaTTss MHOXMHU 1 11 enemeHTIB. 3amanHs MHOXKuHU. [lycTta
MHOXuHA. [ligMHOXMHA. [loBeneHHs BkiIrOYeHb. PiBHI MHOXWHU. JlOBEACHHS PIBHOCTI MHOHH.
Omeparii Hajg MHOXMHAMU 1 iX BIJIACTUBOCTI. YHIBepcaJibHA MHOXXHMHA. JIOTIOBHEHHS, iX
BJIACTHBOCTI.

Po3Butoxk mouaTTA mpo umcao. Harypanbui uucna. IloauibHiCTh HaTypajlbHUX YHCEIL.
Meton MaTemMaTHuHOI 1HAYKIIT 1 HOro 3actocyBaHHs. MHOXXHMHA LUIMX 4ucel. 3BUYaiHI JpoOH.
MHo>xrHa panioHanbHUX uncen. [loganHs 3BuyaiiHuX ApoOiB Y BUTIISLIL JECSITKOBUX 1 IEPEBEACHHS
13 onaHiei ¢opmu B iHIIY. Bingcotku, mpomopuii. HeckiHueHH1 HenmepioguyHi IECSTKOBI ApPOOU.
Pesynpratu apudmeTnuHuX omnepauid HajA ippalioOHaJbHUMHM 1 paliOHaJIbHUMHU YHCIaMH.
IppanionanbHICTh anreOpaiuHUX KOPEHIB 1J10rapudmis.

Yucnosa npsima. O3HayeHHS MOAYJA 4Kcia, HOro reoMeTpuyYHa IHTEprpeTallis 1 OCHOBHI
BracTuBOCTl. CTeneHi 3 HaTypajJbHUMHU 1 HUIMMM IOKa3HMKaMH 1 iX BiactuBocTi. Kopeni n-ro
cTeneHs, ix BiacTuBocTi. CTemiHb 3 pallOHAJbHUM MOKa3HUKOM, HOro BiacTUBOCTL. [IOHATTA mpo
CTEMIHb 3 IppallioHATbHUM MOKa3HUKOM.

EnemenTu komoéinaTopukun. OCHOBHI KOMOIHATOPHI TPUHIUIIN (CyMH 1 100YTKY). Criomyku
0€e3 MOBTOPEHb Ta 3 MOBTOPEHHIMHU, (DOPMYIIN KUTBKOCTI CIIOJYK.

BU3HAueHHA (yHKIil. MHOXMHa 3HaueHb ¢QyHKUil. OO0MexeHi 1 HeoOMexeH1 pyHkuii. OO60poTHI
¢byHK1ii 1 oco0nuBocTi ix rpadikis. IlapHi, HenapHi pyHK1ii, ocoOnuBocTI iX rpadikis. Ilepioanuni
MakcUMyMy 1 MiHIMyMy ¢yHkii. Haiibineme 1 HaliMeHine 3HaueHHs QyHKUiN. JlocniykeHHs Ha
ICHyBaHHSI MaKCUMyMy, MIHIMyMYy 1 HalOUIbLIOTO, HaliMeHIIOro 3HaueHb (yHKIIH. OMyKIicTh
rpadika QyHKIIii, TOUKHU IEPETUHY.
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IToOynoBa rpagikis pynkuiii. [leperBopenns rpadikis pynkimiil. [lo6ynosa cymu 1 106yTKy
rpadikiB GyHKIIH.

MartemaTuyHi Bupasm i ix neperBopennsi. Kinacudikauis BupasiB. [IoHATTS TOTOXKHOCTI 1
TOTOXKHUX IEPETBOPEHb. TOTOXKHI MEPETBOPEHHS palliOHaIbHUX BUpPa3iB. POpMyIn CKOPOUYEHOTO
MHOXXEHHs. BujinieHHs MoBHOro kBajapaTa. Po3kianaHHs TpuwieHa Ha MHOXHUKU. [luteHHs
MHOrouieHa 3 ocrauero. Teopema besy.

3acToCcyBaHHS METOJAa HEBHU3HAUEHUX KOE(DIIEHTIB s PO3KJIAaJaHHS MHOTOYIEHIB Ha
MHO>XHUKHM 1 TMOJAHHS pallOHAJIBHOTO ApoOy y BUIUIAAI CyMH HaimpocTimux. Po3kinamaHHs
MHOTOWIEHIB Ha MHOXHHUKHU. TOTOXHI NEPETBOPEHHS BUPA3IB, L]0 MICTATh 3MIHHI M1l 3HAKOM
MOJTYJISL.

Po3p’si3aHHsl panioHaJbHMX PpiBHSIHb, HepiBHoOcTell i ix cucrem. YucioBi piBHOCTI,
HEpIBHOCTI Ta iX BJIacTUBOCTI. PIBHOCTI 1 HEpIBHOCTI 13 3MIHHMMH. PIBHSIHHS, HepiBHOCTI 1 iX
cucteMu. PiBHOCUIIBHI pIBHSIHHS 1 HEPIBHOCTIL. TepemMu npo piBHOCUIIbHI MEPETBOPEHHS PIBHSAHB 1
HEpIBHOCTEH.

Po3B’a3aHHs piBHSHB 1 HEpIBHOCTEW mepuioro creneHs. Po3B’s3aHHs KBAaJpaTHUX PIBHSIHb 1
HepiBHOcTel. Teopema Biera. Po3p’s3aHHs KBagpaTHUX PIBHSAHB 1 HEPIBHOCTEH 3 mapaMeTpami.
Merto iHTEpBaiiB sl pO3B’sA3aHHs palllOHAIbHUX PIBHSIHb 1 HepiBHOCTeH. Po3B’s3aHHS HUTHX 1
OpoOOBUX PIBHSIHB 1 HEPIBHOCTEH.

CreneneBa ¢yHkuia. ToToXHI NepeTBOPEHHs IppalioHANIbHUX BHpasiB. IppallioHanbH1
PIBHSIHHS Ta HEPIBHOCTI. Y3araJbHEHHsI MOHATTS creneHeBoi ¢QyHKIii. ToToxkHI mepeTBOpeHHs
ippalioHaIbHUX BUpa3iB. MeToau po3B’si3aHHS Ippal[lOHAIBHUX pIBHAHb, HEPIBHOCTEH Ta IiX
CHCTEM.

PiBHsiHHSI Ta HepiBHOCTI, W0 MicTATH 3MiHHY M 3HaKoM MoayJasa. ToToXxHI
MEPETBOPEHHsS] BUpa3iB, L0 MICTATh 3MIHHY MiJ 3HakoM Moaynsd. Po3B’s3yBaHHs pIBHSHB 1
HEPIBHOCTEH, [0 MICTATH 3MIHHY 1] 3HAKOM MOTYJIA.

JoBenenns HepiBHOCTel. BriactuBocTi uncioBux HepiBHOCTEH. OCHOBHI METOIU TOBEICHHS
HEpIBHOCTEH.

MeToau po3B’si3yBaHHsl JIiHIiHMX Ta HeJdiHIliHMX cHcTeM piBHAHBL. MeToau
PO3B’sI3yBaHHS JIIHIMHMX CUCTEM PIBHSIHb. MeToau po3B’sA3yBaHHS HEIIHIMHMX CUCTEM pIBHSHb.
OpHOpiHI Ta CUMETPUYHI CUCTEMH PIBHSIHbD.

3agaui Ha ckiIagaHHs PpPiBHSAHb Ta HepiBHOcTeH. 3ajadi Ha BIICOTKM Ta YHUCIIOBI
3aJIKHOCTI. 3a1a4i Ha pyX 1 poboTy. 3amadi Ha CyMIiIII.

Iloxka3nukoBi Ta Jorapu¢pmiuna ¢yHkuii. ToTOXHI mepeTBOpeHHS JOrapupMiuHUX Ta
MMOKa3HUKOBHUX BHpa3iB. [loka3HMKOBI Ta jorapu@miyHi piBHSHHS Ta HepiBHOCTI. [lokasHuKOBa Ta
norapudmiuHa pyHkuii. Jlorapupmu ta ix BracTUBOCTL. TOTOKHI MEPETBOPEHHS JOTapUPMIYHUX
Ta NOKa3HUKOBUX BUpa3iB. [loka3HUKOBI Ta TorapuMiuHi pIBHIHHS Ta HEPIBHOCTI.

Tpuronomerpuuni  ¢yHknii  uymciaoBoro  aprymeHty. TOTOXHI  IEpPEeTBOPEHHS
TPUTOHOMETPUYHUX (yHKIII. TpuroHomeTpuyHi piBHSHHS Ta HEPIBHOCTI. TpuUroHOMETpUYHI
GyHKIIT YUCIOBOTO  apryMeHry. TOTOXHI NEepeTBOPEHHS TPUTOHOMETPUYHMX BHpPa3iB.
[leperBOopeHHs BUpa3iB, 10 MICTITh 3MIHHY M1l 3HAKOM 0O€PHEHUX TPUTOHOMETPUYHUX (PYHKIIIH.
Metonu po3B’s3aHHS TPUTOHOMETPUYHUX PIBHAHb 1 HepiBHOCTEH. Po3B’s3aHHS pIBHSAHD 1
HEpIBHOCTEH, 1110 MICTATH 3MIHHY Mi/] 3HAKOM 00EpHEHUX TPUTOHOMETPUUHUX (DYHKIIH.

METOOUKA HABYAHHA MATEMATUKU

Meroauka HaBYAHHA MAaTeMAaTHMKH $K Hayka i K HaBYaJbHAa [MCUMILIIHA B
neaaroriyuHomMy 3akJaai ocBitu. [lpeamer Meroauku HaBUYaHHS MaTEMAaTHKH, IUT, 3MICT 1
CTPYKTYypa Kypcy. 3B 130K METOAMKH HaBUYAaHHS MAaTEeMAaTHUKH 3 IHIIUMHU HayKaMU.

MartemaTuka B HIKOJi K HaBYAJbHUH mpeaMert. [{u1i HaBuaHHS MaTeMaTHKU (OCBITHI,
BHUXOBHI, PO3BUBAaIOUl, NMPaKTU4H1). AHaii3 nporpaMm 3 MaremaTuku. [IpoGiemu BHpoBaKEHHS
JIEpKABHOTO CTaHJApTy 3 MaTeMaTuKH. BHYTpIlIHBO-TIpeMETHI Ta MDKIPEAMETHI 3B’S3KU MpU
BHUBYEHHI MaTEMaTHKH.

HisibHicHU# miaxin y HaBYaHHI MaTeMAaTUKHU. 3arajbHOIUIAKTHYH] IPUHIIAIINA Y TIPOIIEC]
HaBYaHHS MaTeMaTUKU. MeToau HayKOBOTO Mi3HAHHS Ta iX BUKOPHUCTAaHHS HAa YpOKaX MAaTeMaTUKU
st popMyBaHHS PO3yMOBOi1 KyiabTypu yuHIB. Kiacudikarii mMeTomiB HaBYaHHS MaTEMaTHKH.
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Metonu Ta mnpuiloMH HaBYaHHS MaTeMaTHKUW B JIJIbHOCTI mepenoBux yuuteniB. CyuacHi
MeAaroriyHi TEXHOJIOTI.

[Tpuitomu 1 11ii po3yMOBOi JISUIBHOCTI y HABYaHHI MaTeMaTUKH: aHaNI3 1 CUHTE3; IHAYKIIS 1
JEAYKIIis; TIOPIBHSHHS 1 aHAJIOT1sI; y3araJIbHEHHS 1 KOHKpETH3aIlis.

MartemaTuyHi NoHATTSA. MeToauka GopMyBaHHS MaTeMaTUYHUX MOHATh. Y3arajJbHEHHS Ta
Kkiacudikariisi TOHSTh.

MaremaTuyHi TBepI:KeHHAA. Axciomu. Teopemu Ta MeTOaAM iX JOBEACHHSA. MeToauka
HaBYaHHS YYHIB JIOBEJCHHIO TEOPEM.

3anaui B mkiibHOMY Kypci marematuku. Knacudikarii marematnaanx 3amgad. OyHkiii
3aJla4 y HaBYaHHI MaTEMaTUKU. XapaKTepUCTHKAa OCHOBHUX METO/IB 1 CIOCO0IB pO3B'sI3aHHS 3a/1a4.
Metoiuka HaBYaHHS YYHIB pO3B’sI3yBaHHIO 3a/1a4.

KonTpouas y HaBuanHi MaTeMaTuku. Bunu konTposito @opMu, METOIU 1 3aC00U KOHTPOJIIO.
Cucrema TecTyBaHHsS K 3aci0 MeNaroriyHoi JIarHOCTUKM YCIIIIHOCTI 1 3110HOCTEH y4HIB Npu
BHUBUYEHHI MaTEMaTHKHU.

Opranizauniiini ¢popMu HaBYaAHHA MAaTeMaTHKHM. YPOK MaTeMaTWKU B Cy4YacCHIN ILIKOJII
Turm ypoki. IliaroToBKa BUHMTENS A0 YpOKy MaTeMaTuKH. [IpoBeneHHs ypoky. AHali3 YpOKy.
Ypok MareMaTuku B cydacHii mkoii. @akyabTaTUBHI 3aHATTS, iX METa, 3MICT, POPMU IPOBEACHHSL.
[To3zaknmacHa pobGoTta 3 MaremaTuku. PiBHeBa 1 mpodinpbHa naudepeHmiamis Ta mnpodiieMu ix
BIPOBa/KeHHs. HaBuaHHs MaTeMaTHKU B 3aKJ1aJax 3arajibHOi CEpeIHbOI OCBITH.

[ToHsATTS Mpo MeTo1 HaBYaHHS. XapaKTEpPUCTUKA OCHOBHUX METO/IB HABYaHHS MaTEMAaTUKH.

3aco6um HaBuaHHA MarTemaTuku. [linpyuynuku wmartemaruxku. HaBuanpHe oOnanHaHHA 1
MeTO/IMKa Horo BUKOpUCTaHHS. BukopuctaHHs HOBHUX 1H(OPMALIHHUX TEXHOJIOTIM IpU HaBYaHHI
MareMmatuku. KaGiHeT MaTeMaTuKy y IIKoJl.

Marematuka B 5-6 kuacax. OcoOGmuBOCTI Kypcy Marematukud y 5-6 kiacax. L{umi #oro
BUBYEHHS, 3MICT. Bumorum 1o maremaTH4HOl MIAroTOBKM YyuHIB. IlponeneBThka BUBYEHHS
€JIEMEHTIB ainredpu ta reomeTpii. EieMeHTH Ha0YHOCTI B T€OMETPIi.

MeToauKa BUBYECHHS YUCI0BHUX cucTeM. OCHOBHI YMCIIOBI MHOXHWHHA. MOIIHMBI IT1AXO0IHN
710 PO3BUTKY MOHATTSA PO yKciio. [1ocaiqoBHICTh BUBYEHHS YUCIOBUX MHOXKHUH y HIKIIBHOMY Kypci
MatemMaTuku. OcoOIMBOCTI 1 METOMKA BUBUEHHS IppallioHaIbHUX yrces. KBaapaTHi KOpeHi.

Metoauka BUBYEHHSI TOTOKHUX NepeTBOPEeHb B HIKiIbLHOMY Kypci ajre0pu OCHOBHOI
mkoJu. CTpyKTypa JiHII TOTOXXKHUX nepeTBopeHb. OcHOBHI kareropii. OcobnuBocTti (opMyBaHHS
HAaBUYOK TOTOKHUX IEPETBOPEHD PalllOHAIbHUX Ta IppallioHAIbHUX BUPA3IB.

Meroauka BUBYEHHsSI PiBHSIHb i HepiBHOCTell Yy OCHOBHiH IIKoJi. 3arajgbHli TUTaHHS
PO3BUTKY JIIHIT PIBHAHB, HEPIBHOCTEH Ta iX cHUcTeM. MeTonu po3B’A3yBaHHS OKPEMHX KJIAaciB
PIBHSIHB Ta iX cUCTeM. MeToau po3B’s3yBaHHS OKPEMUX KJlaciB HepiBHOCTeH. Po3B’s13yBaHHs 3a1au
Ha CKJIaJIaHHS PIBHSHb.

Meroauka BUBYeHHS (PYHKUi B OCHOBHiMl miKkouii. Pi3HI migxoau 10 0O3HaY€HHS MOHATTS
¢yHk1ii. Po3BuTOK (hyHKIIIOHAIBHOI JTiHIT Y OCHOBHIM 1IKOI1. BUBUEHHS OCHOBHUX KJaciB (PYHKIIIH,
ix BjIacTUBOCTEH Ta rpadikis.

I'eomeTpis sik HaBYaJbHUII mpeaMet. [{u1i 1 3MICT, BUMOTH 70 MaTeMaTHYHOI MiJrOTOBKH
yuHiB. [lpuHimnu noOynoBU HIKUIBHOTO Kypcy reomerpii. Cucrema akcioM y HHHI JIIOYMX
HIKUIbHUX NIAPYYHUKAaX reoMeTpii. MeToquuH1 0COOIMBOCTI NEPIINX YPOKIB IUIaHIMETPIl 1 MepIInX
YPOKIB CTepeOMETPii.

MHorokyTHMKH. MeTo/IuKa BBEJCHHS 1 PO3BUTOK MOHATTS TPUKYTHUKA. YOTUPUKYTHUKH, 1X
BUIU. BBeIeHHS MOHATTS MHOTOKYTHUKA. [IpaBriibHI MHOTOKYTHHUKH.

Kpyrai ¢irypu. [lo0ynosu y miommui. Koyio 1 mop’s3aHi 3 HUM TreoMeTpuyHi (irypu.
3amadi HAa TOOYOBY Y TUIOIIHHI.

I'eomerpuuni Besmumnu. BumiproBanHs n0BxkuH. BumipioBanHs kytiB. BumiproBaHHsS
IUIOILL.

MeToquka BHUBYEHHSI KOOPAMHAT i BeKTOPiB y HIKiJILHOMY Kypci reomerpii. Meton
koopauHat B LIIKI'. BexTopu Ta ix BUKOpUCTaHHS 17151 pO3B’A3aHHS FT€OMETPUYHHX 3a/1au.

Meroauka o03HailoMJIEHHSI YYHIB 3 IreOMeTPUYHHUMH IepeTBOPeHHAMM. [‘eoMerpuuHi
neperBopeHHs. PyX Ta moaiOHICTh IUIOMMHU. BUKOpUCTaHHS reOMETpPUYHUX MNEPETBOPEHb [0
PO3B’sI3aHHS T€OMETPUYHUX 3a/1a4.
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