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I. 3araapHi noJiokeHHnA

3MICT 3aBIaHb 3 MaTeMaTWKH BU3HAYeHO [IporpaMor0  30BHINIHBOrO
HE3aJIe)KHOrO OLIHIOBAHHS Pe3yNbTaTiB HABYAHHS 3 MATEMATHKHM, 3106y TUX HA OCHOBI
MOBHOT 3arajibHOI CepeaHbOi OCBITH, 3aTBEPIUKEHOI0 Haka3oM MiHicTepeTBa OCBiTH i
Hayku Ykpainu Bin 04 rpyans 2019 poxy Ne 1513.

MeToto OLIHIOBaHHS 3 MATEMATHKH € Pe3yJIbTaTH HABYAHHSA, 3400yTi Ha OCHOBI
MOBHOI 3arajbHOl CEepefHbOl OCBITH piBHS CTAHAApPTY YH npodinbHOro piBHA,
BIATIOBIHMM ~ JI€PXKABHUM BMMOTaM Ta CTYIIHb [MiATOTOBIEHOCTI YYaCHHKIB
TECTYBaHHA 3 MaTeMaTHKH, W00 3AIMCHUTH KOHKYPCHUM Bimbip O HABYAHHS B
3aKJ1alax BUILIOI OCBITH.

3aBiaHHS 3 MaTeMaTWKH TOJSrac B TOMy, 106 OUIHMTH piBEHb BONOMiHHS
KOMITeTEHTHOCTSAMU, 30KpeMa, OL[iHUTH 34aTHOCTI:

— OyAyBaTW MaTeMaTH4HI MOJENi peanbHHUX  00'eKTiB, npoleciB  Ta
AOCTIIDKYBATH Li MOeNIi 3ac00aMH MaTeMaTHKHK,

— BHKOHYyBaTHM MaTeMaTH4HI PO3PaxXyHKM (Zil 3 4MCIaMH, TOJAHUMH B Pi3HUX
dopmax, Ta mil 3 BimcOTKaMM, CKIajaTM H pO3B'S3yBaTH 3a1adi HA HAGIKEHi
O0UHMCIeHHs, nponopiii Towo);

— NIEPETBOPIOBATH YUCIIOBI Ta OyKBeHi Bupasu (PO3yMiTH 3MIiCTOBE 3HAYEHHS
KOXXHOrO €JlIeMeHTa BHUpa3y, CIPOLIyBaTH BHpa3d Ta OOUMCHIOBATH 3HAYEHHS
YMCIOBMX BHpa3iB, 3HAXOAMTH 4YHUCIOBI 3HAUEHHS BHPAa3iB 3a 3aJaHUX 3HAUCHD
3MIHHHX TOLIO);

— 3aCTOCOBYBATH 3arajibHi METOAM Ta MPUIOMH B Mpoleci po3s's3yBaHHS
PiBHAHB, HepiBHOCTel Ta ix cucrem (mns npodiabHOro piBHS - 1 3aBHaHp 3
napameTpamu), aHanisyBaTH OTPUMaH| pO3B'I3KH Ta X KinbKicTb,

— PO3B'A3yBaTH TEKCTOBi 3ajaui Ta 3ajadi MPaKTUYHOrO 3MicTy 3 anredpu i
IOYaTKIB aHalli3y, reoMeTpil;

— 3HAaXOIWUTH Ha pPHCYHKaX TeOMETPUYHI (irypd Ta BCTAHOBIIOBATH iX
BJIACTHUBOCTI;

— BU3HAYATH KUIbKICHI XapaKTEPUCTHKU TeOMETPHUHMX OIryp (HOBKUHM,
BEJIMYMHHU KYTIB, TUTOL, 06’ eMu);

— pO3B’A3yBaTW KOMOIHATOpPHI 3ajgaui Ta OOYMCIIOBATH HMOBIPHOCTI
BUIAJIKOBUX ITOJIM;

— aHaJli3yBaTy iHdopMalliio, o Noana B rpadiuHii, TabauuHil, TekcTOBIH Ta
IHIIMX (hopMax.

Ha icniuti 3 matemaTuky BCTYMHMK A0 [HCTUTYTY NOBHHEH yMiTH:

1. Bukonysatu apudmMeTnuHi Aii Hax HATYpaTbHUMH YKMCIaMH, AECITKOBUMY |
3BUYAHHUMU IpOGaMu; KOPUCTYBATHCS KAbKYISTOPOM i TaGIIULIAMU.

2. BMKOHyBaTH TOTOXHi NepPETBOPEHHS MHOrOYJIEHIB, anreGpaitHux npo0iB,
BMPA3iB, IO MiCTATh CTEleHEBi, MOKA3HUKOBI, Norapudmiuni i TPUTOHOMETPHUHI
byHKLIT.



3.bynysatu i uuraTd rpadiku JiHilHOI, KBagpaTHYHOI, cTemeHeBol,
[OKA3HUKOBOT, JIOrapu(MiuHOI Ta TPUTOHOMETPUYHUX DYHKIIIH.

4. Po3B'si3yBaTn piBHSHHS | HEPIBHOCTI MEpIIOTo i JPYroro cTerneHs, a TaKoxk
PIBHAHHS 1 HEPIBHOCTI, IO 3BOISTHCS 10 HMX; PO3B'SI3yBATH CHCTEMH pIBHSIHb Ta
HEpIBHOCTEH MEPLIOro i APYroro CTYMeHs i Ti, IO 3BOISTHCS A0 HHX, HaHlrpocTiuii
PIBHSIHHS 1 HEpiBHOCTI, IO MAarOTh CTENEHeBi, MOKA3HMKOBI, aorapudmivui i
TPUTOHOMETPHUHI QYHKLIIT,

5. Po3B's3yBaru 3a1a4i 32 JOMOMOrOr0 piBHSHB i CHCTEM piBHSIHB.

6. 300paxati reomeTpuuHi Girypu Ha MIOWMHI i BUKOHYBaTH HaMnpocCTiti
noOyAOBU Ha TUIOLIMHI.

7. BUKOpUCTOBYBaTH BiZIOMOCTI 3 reOMETPii Mpy po3B's3yBaHHI anreOpaiuyHux, a
3 anreOpu 1 TPMFOHOMETPIT - FeOMETPUYHUX 3a7ad.

8. BukoHyBaTH Ha NIOLIMHI onepallii Ha/l BeKTopamy (I0AaBaHHs 1 BigHIMaHHS
BEKTOPIB, MHOXEHHSI BEKTOPA HA YMCNO) i BUKOPUCTOBYBATH iX MpH pO3B's3yBaHHi
MPaKTUYHUX 327124 i BIIPaB.

9.3acTocOByBaTH MOXiZHY MNpU AOCHiMKeHHI GyHKUii Ha 3pOCTaHHS
(crianaHHs), Ha eKCTPEMYMH, a TaKoXK AN o6y 10BH rpadikis dyHKLI#A.

IL. Ilopsigok ouiHloBaHHs BeTynHUKIB K0 KuiBebKkoro ineTuTyTy Haunionanbnoi
reapaii Y kpaiuu nia yac npoBeaeHHs icNUTy 3 MaTeMaTHKH

3anaui, 10 BKJIFOYEH] 10 TECTOBUX 3aBAaHb, HE BUXOAATh 338 MEXKI HABUAIBHUX
Mporpam Ajis 3arajlbHOOCBITHBOI IUKOJHM, BiAMOBIAAIOTH mporpami mis BCTYIy 10
BUIIMX HABYAJILHUX 3aKIAIB | CKIIAJEeH] Ha MiACTaBi MOCIOHUKIB 3 MATEMATHKHI s 9
i 11 xnacis. 3micT 3aBjaHs 3 MareMaTuku Gyje BiAMOBIAATM YHHHIN nporpami
30BHILIHBOTO HE3aJIe)XHOTO OLIIHIOBAHHS Pe3yNbTATIB HABYAHHS 3 MaTeMaTHKH,
3100yTMX Ha OCHOBI MOBHOI 3arajbHOi CepeHbOi OCBITH, 3aTBEPHKEHOI0 HaKa30M
MinicrepctBa ocBith i Hayku Vkpainu Bix 04 rpymms 2019 poky Ne 1513. Ila
porpama OXOILTIOE BCI TemH 3 anreOpu ¥ reomeTpil, ski BUBYATHCS Y IIKIIBHOMY
Kypci, a came:

— «Yucna i Bupasmy;

— «PiBHsIHHS, HepiBHOCTI i TX cHcTEMUY;

— «DyHKLIT»;

— «MMmoBipHicTb BHnaaKosoi no/1ii, BUOIPKOBI XapaKTEPUCTUKH (Cepe/HE

3HA4YeHHs), aHaNi3 Aiarpam Ta rpadikisy;

— «Ilnanimerpis»;

— «Crepeomerpisi».

3arajipHa KiNbKiCTh 3aB1aHb - 22.

Ha BuKoHaHHS 3aBaaHb BinBeseHO OpieHTOBHO 60 XBUIIMH.

YacTuHa 3 MaTeMaTUKH MICTUTH 3aBAAHHS TPLOX (OPM:

1. 3aBnanns 3 Bubopom oxHiel mpaBuabHOT Bianosiai (1-15).



3aBnaHHs Mae OCHOBY Ta II'STh BapiaHTIB BIAMOBim, 3 SKMX JIMIUE ONMH
MPABUILHUM. 3aBIAHHS BBAXAIOTH BUKOHAHUM, IKIIO YIACHHK TECTyBaHHs BUOpaB Ta
MO3HA4YUB BUOpaHy BiAMNOBIAb.

2. 3aBHaHHs Ha BCTAHOBJEHHS Bi/MOBIAHOCTI («ioriuni napu») (16-18).

3aBlaHHs Mae OCHOBY Ta iH(opMmauiio, mosHadeHy Hubpamu i OykBamu.
BukoHanns 3aBpaHHs mepejbavac BCTAHOBJIEHHS  BiAMOBIAHOCTI (yTBOpEHHS
«IOTIYHMX Mapy») MK iH(popMaliero, no3HavYeHorw udpaMu (undpu Big 1 1o 3) Ta
OykBamu (OyxBu Bin A 10 [I). 3aBraHHs BBAXAIOTH BHKOHAHUM, SIKILO YYaCHHUK
TECTyBaHHs BUOPaB Ta NO3HAYKUB BUOPAHY BilMOBiAb.

3. 3aBnanHs BiAKpuTol Gopmu 3 KOPOTKOKO BiamoBiAIIO (19-22).

3aBiaHHs Mae OCHOBY Ta Iepeabauac po3B'S3yBaHHs 3ajadi. 3aBIaHHs
BBAXXAIOTH BUKOHAHHUM, SKILO yIaCHUK, 3[IHCHUBILM BiITOBIHI YHCIIOBI PO3PaxXyHKH,
3anucas, JOTPUMYIOUHUCH BUMOT 1 PaBUJI, KIHIEBY BiAMOBizb.

ITI. OcHoBHI MaTeMaTHYHI NOHATTH i pakTH

Apudmernka, aaredpa i noyaTku aHaxizy

1. Harypasbui yucna i Hynb. YnTaHss i 3anuc HaTypanbHUX YuCe. IopiBHsHHS
HaTypajbHUX vucen. JlojaBaHHs, BiAHIMAHHSA, MHOXCHHS Ta [iNeHHs HATypajibHHUX
qHCcel.

2. IlopinbHicTh HaTypanbHuX ducen. JIiNbHUKY i KpaTHI HaATYpanbHOrO YuCa.
IlapHi

i HenapHi yucna. O3Haku mopineHOCTI Ha 2, 3, 5, 9, 10. J/linenus 3 ocrauero.
[pocri i cknaneni uncna. Posknanants HaTypaabHOTO YMCHA Ma IPOCTI MHOKHUKH,
Haiibinbumnit cninbHuit AinbHUK, HaliMeHIe CITibHE KpaTHe.

3. 3BuuaiiHi npobu. ITopiBHSHHA 3BMuYAMHHX ApPOGIB. [lpaBunpHuii i
HenpaBuibHUA Api0. Llina ta npoGosa yactuna uncna. OCHOBHA BJIACTUBICTD Ipo0y.
Ckopouennst npoby. Cepente apudmetudne Kinbkox uucen. OcHOBHI 3amadi na
JIpobu.

4. CreniHp 3 HaTypajlbHUM | paUiOHANBHUM [OKA3HHKOM. ApudpmeTrnunnii
KOpiHb Ta HOT0 BJIACTHUBOCTI.

5. Jlorapudmu Ta ixHi BnactuBocTi. OcHOBHA NOrapu(MiuHa TOTONKHICTD.

6. Onwxounex i Muorounen. Jii Hax HuMu. DOPMYITH CKOPOYEHOTO MHOYKEHHS.

7. Muorounen 3 ogHiew 3miHHow. KopiHb MHOTrOYjIEHA (Ha npuxknani
KBaJpaTHOI'O TpUUJjieHa).

8. Tlomsitra dyukuii. Crnocobu 3apaanus ¢yHkuii. O6nacTs BU3HAYEHHSI,
00JacThb

3HaueHb QyHKUiT. DyHKuUisA, 06epHeHa 10 AaHOI.

9. I'padix dyuxuii. 3pocranns i cnaganus GyHKLUIT; nepiognvHicTD, NapHICTh,
HENapHicTh QYHKLUIT.



10. Mocratns ymoBa 3poctaHHs (criananHs) QyHKUiT Ha npoMixKy. [Tousrrs
exctpemymy (QyHnkuii. HeoOxinna ymosa excrpemymy. HaiiGinpime i Haiimeniue
3Ha4YeHHs QyHKLIT Ha TPOMIXKY.

1. OsnaueHHs i ocHOBHI BmacTMBOCTI (QyHKUil: miHifiHOT y = kx + b,
KBaJpaTUuHOl y = ax’ + bx + ¢, a # 0, CTENeHeBOl y = x" (n € Z), TOKa3HUKOBOI y = g,
a > 0, norapumivnoi y = log.X, a >(), TPUrOHOMETPUUHHX (Y = Sinx, y = cosx, y =
tgx).

12. PiBHsnus. Po3p's3yBaHHs piBHsAHb, KOpeHi pIBHSHHSA. PiBHOCHJIbHI
PIBHSIHHSL.

['padik piBHSHHS 3 JBOMA 3MIHHUMH.

13. Hepisrocti. Po3s'ssyBanHs HepiBHOCTEH. PiBHOCHIBHI HepiBHOCTI.

14. Crcremu piBHAHB i cucTeMH HepiBHOCTel. Po3B'a3yBaHHs cucTteMm. KopeHi
cucteMu. PIBHOCUIIBHI ciucTeMu piBHSAHB.

15. Apndmerndna ta reomerpuyna nporpecii. @opmyia r-ro unena i CyMH 1
TIEPLIMX YJIEHIB MPOrpecii.

16. CuHyc i KOCHHYC CyMH Ta pi3HHUIII ABOX apryMEHTIB (Gopmyn).

17. IleperBopenns Ha 106yTOK sin a + sin 8, ma cosa + cosp.

19. Ioxinui cymu, no6yTKy, 4acTku Ta GbyHKIH

y=hkx+by=sinx y=cosx y=tgx y=x", ie n - HaTypajbHe YLCJoO.

I'eomeTpist
1. Ilpsiva, npoMins, Binpi3ok, ToMaHa; noBxuHAa Biapiska. KyT, Bennunna KyTa.
Beprukaneui Ta cymixni kytu. [lapanensni npsmi. PismicTb i noniGHicTs

reOMETPUYHUX Qiryp. BiaHoweHHs mioi noaibuux diryp.

2. Ilpuknagy nepeTBOpeHHs reoMeTpUYHUX (iryp, BUIH CUMeTpil.

3. Bexropu. Onepauii Haj BeKTOpamu.

4. MHOroKy THUK. BepLIMHH, CTOPOHH, AiaroHaji MHOTOKY THHKA.

5. Tpukytauk. MeniaHa, GicekTprca, BUCOTA TPHKYTHHKA, IXHi BIACTHBOCTI.
Buau TpukyTHuKiB. CniBBiIHOIUEGHHS MK CTOPOHAMH Ta KyTamu NPSAMOKYTHOTO
TPUKYTHHKA.

6. HoTupuKy THUK: napajienorpam, NpsSMOKYTHUK, poM6, KBapar, Tpaneuis; IXHi

OCHOBHI BJIaCTHBOCTI.

7. Komo 1 xpyr. Llentp, aiametp, paaiyc, Xopau, ciuxi kona. 3anexHicTs Mix
BiApi3kamu y koni. Jlorudna o kona. Jyra koua. CekTop, cermeHr.

8. LlenTpanbHi i Brvcani KyTy; IXHi BJIaCTHBOCTI.

9. ®opmynu NJIOL TIEOMETPUYHMX (iryp: TPUKYTHHKA, NpPsAMOKYTHHKA,
napanenorpama, Ksajapara, pom0Oa, Tparierii.

10. losxuHa Kosia i OBKMHA Ayrd Koja. Panianna mipa kyTa. [Tnoima kpyra i
TI0LLA CeKTOopaA.

1. [Tnowwmna. IMapanenbHi MIOLMHM | MIOWMHY, IO NEPEeTHHAIOTHCS.

12. IapasnenpHicTb NPsIMOT | MIOLLUHM.



13. Kyt npsamofi 3 momuHoro. [leprneHaukynsp 10 MIOLKMH.

14. IBorpanni kytu. Jliniimuit kyT gBorpansoro kyta. [leprenukyaspHicTs
JBOX TUIOLIHH.

15. Muororpanuuku. Bepumnu, pebpa, rpani, miaroxai MHOTOIPaHHHUKA.
Ilpsama 1 noxuna npusmu. Ilipamina. IIpasunbHa npusma i npaBuibHa nipamija.
[lapaneneninenu, ix Bugy.

16. Tina obepranns: uuninap, kouyc, cdepa, kyns. Lleurp, AlaMeTp, pamiyc
chepu i kyni. [Tnowwuna, notuuna 10 chepu.

1'7. ®opmynu nnoi moBepxoHs i 06'emiB MpU3MH, MTipaminy, LMJITiHApa, KOHYCa.

18. ®opmynu nowi noBepxHi chepu, 06'emy Kyi.

IV. Cxemu napaxyBanusi 6aiB 33 BUKOHAHHS 3aBJaHb 3 MATEMATHKH

1. 3aBnanHs 3 BUGOpOM oJHi€l PaBUIIBHOT BiAMOBIAI OLiHIOW0T y 0 a6o 1 6an:
1 Gan, gkmo BKa3aHO MpaBUIIBHY BiAMoBiAb;, 0 GaiiB, SKIIO BKA3aHO HEeNpaBUIIbHY
BIIMOBib 200 BiAMOBIAI HA 3aBIAHHS HE HaAaHO.

2. 3aBaaHHs Ha BCTAHOBJIEHHS BiAMOBIAHOCTI («IOTiUHI Mapu») OLiHIOKOTE y 0,
1,2 abo 3 6anu: 1 6an - 32 KOXHY NPaBHILHO BCTAHOBIEHY BiANOBIAHICTD («oTiuny
mapy»); 0 6anis - 3a 3aBHaHHA, SKIIO He BKA3aHO KOAHOI MPABHILHOT BiAMOBiIHOCT
(«jorivHoi nmapu») ao BiAMOBIAI Ha 3aBAAHHS HE HANAHO.

3. 3aBnaHHs BiAKPUTOI GOPMU 3 KOPOTKOIO BiAMOBIAMIO OLIHIOIOTH y 0 abo 2
Oanu: 2 06amy, SKUO BKa3aHO NpPaBUIIBHY BiAMNOBiAb; 0 GaniB, SKUIO BKa3aHO
HENpaBUIIbHY BiJNOBiAb aD0 BiANOBIAI HA 3aBIAHHS He HANAHO.

MaxcumalibHa KifbKicThb 0aliB, Ky MOXHA HaGpPaTH, NPABMIBHO BUKOHABLIH
BCl 3aBJIaHHS 3 MATEMATUKH, - 32.

Tabiuuna nepesegenHst TecToBUX 6aJ1iB 3 MaTeMaTHKH 10 mKkaau 100-200

TecroBuii 0an baun 3a mkasnoro 100-200
5 100
6 108
7 115
8 123
9 131
10 134
11 137
12 140
13 143
14 145
15 147
16 148




17 149
18 150
19 151
20 152
21 155
22 159
23 163
24 167
25 170
26 173
27 176
28 180
29 184
30 189
31 194
32 200

I'osloBa npeamernoi ex3am

criBoecin
MOJIKOBHUK

auiiiHoi komicii Ta komicii aia nposexennn
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