MIHICTE}’CTBO ®IHAHCIB YKPATHU
AEPJKABHUU ITOJATKOBUU YHIBEPCUTET

aTKOBOTO YHIBEPCHTETY
ttpo CEEPBPIHCHKUI
el _2025p.

IIPOT'PAMA CHIBBECIIN
3 MaTeMaTHKH
NpH BCTYMi HA HABYAHHS JIsl 3000y TTs MepPIIOro (baxamaBpcbKoOro) piBHs
BHIIIOI OCBITH HA OCHOBI OBHOI 3ara/ibHOY CepeHbOI 0OCBITH, 0CBITHbO-
kBaJidikauiiinoro piBHs Mosloamoro cneniagicra, OCBITHBO-NIpodeciiiHoro
CTyneHst paxoBoro MoJI0AMIOro 6akaaaBpa, 0CBITHbOIO CTYIEHs] MOJIOALLIOTO
OaxanaBpa

Ipnine — 2025
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IHOACHIOBAJIBHA 3AITMCKA

[Iporpama cmiBOeciiu 3 MaTeMaTHKHA IS 3700YTTS OCBITHBOT'O CTYIEHS
OakajaBpa Ha OCHOBI ITOBHOI 3arajibHOi CEpeHbOT OCBITH PO3POOIJICHA BiJINOBITHO
no BuMor JlepxaBHOro craHjgapTy 0a30BOi 1 TOBHOI CEpelAHbOI OCBITH,
3aTBepkeHoro nocraHoBoro Kabinety MinictpiB Ykpainu Big 30 Bepecus 2020
poky Ne898 Ta 3 ypaxyBaHHSIM MPOrpaMu 30BHIITHBOTO HE3AJIEKHOTO OIIHIOBAHHS
3 MaTeMaTukKu 3A00yTHX Ha OCHOBI TMOBHOI 3arajJbHOi CEpeaHbOi OCBITH,
3aTBEp/KEeHOI Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 04.12.2019 p.
Nel513.

[Iporpama cmiBOeciu BKJIIOUAE 3MICT BCTYITHOTO €K3aMEHY 3 MaTeMAaTHUKH B
pO3pi3l HABUAJIBHUX TEM, KPUTEPIii OIIHIOBAHHS BCTYITHOTO €K3aMEHY.

Metoro cmiBOeciim 3 MaTeMaTHKU € OILIHKa CTYINEHs MiATOTOBICHOCTI
y4acHUKIB BHUMPOOYyBaHb 3 MaTeMAaTHKH 3 METOI0 KOHKYPCHOTO BiZOOpy Ha
HaBYaHHs B [lep:kaBHUI MOJATKOBUM YHIBEPCUTET.

['onoBHUM 3aBIaHHSAM CIIBOECIIM 3 MaTEMATUKHU € OI[IHKAa PiBHS BOJIOJIHHS
BCTYITHUKIB KOMIIETEHTHOCTSIMH, 30KpEMa, OLIIHUTH X 3/1aTHICTD'

- OymyBaTm MaTeMaTH4HI MOJENl peadbHUX OO0'€KTIB, MPOIECIB 1 SBHI Ta
JOCITIIKYBATH 111 MOJIEN1 3ac00aMi MaTeMaTHKY;

- BUKOHYBAaTH MaTEMaTUYH1 PO3paxyHKH (BUKOHYBATH JIIi 3 UACIIAMU, MOJJAHUMU B
pi3HHX QopMax, Aii 3 BIACOTKaMu, CKJIaaTH Ta pO3B'a3yBaTH 3a/1adul Ha MPONOpLUIi,
HaOJIMKEeH1 0OYMCIISHHS TOIIO);

- IMEepPEeTBOPIOBATH YMCIIOBI Ta OYKBEHI BHpa3d (PO3yMITH 3HAYEHHS KOXHOTO
eJIeMEHTa BUpa3y, 3HAXOJUTHU JOMYCTUMI 3HAUYCHHS 3MIHHUX, 3HaXOJUTH YUCIIOBI
3HAYEHHA BUPA31B MPH 33JaHUX 3HAYEHHSIX 3MIHHUX TOLIO);

- OyyBaTu i aHaizyBaTu rpadikyu HAUMPOCTINX (PYHKIIOHATBHUX 3aJ€KHOCTEH,
JOCJII)KYBaTH 1XH1 BIACTUBOCTI;

- 3aCTOCOBYBATH TMOX1IHY Ta IHTETpaj 10 pO3B’sI3aHHA 3a/1a4 IPAKTUYHOTO 3MICTY;
- 3aCTOCOBYBATH 3arajibHI METOJIU Ta MIPUHOMH B MIPOIIECT PO3B'SI3yBaHHS PIBHSIHHS,
HEPIBHOCTI Ta iX cUCTeMU (s MPOQIILHOTO PiBHSA-1 3aBIaHHS 3 TapaMETPaMH),
aHaII3yBaTH OTPUMaHI PO3B’S3KHU Ta 1X KIIBKICTh;

- pO3B'A3yBaTH TEKCTOBI 3aja4i Ta 3374l MPAKTUYHOTO 3MICTY 3 aJireOpu 1 MOYaTKiB
aHai3y, reOMeTpii,

- 3HAXOJUTH HA PUCYHKAX F€OMETPUYHI (Irypy Ta BCTAHOBIIIOBATH iX BJIACTUBOCTI;
- BU3HAYaTH KUIbKICHI XapaKTEePUCTUKU T€OMETPUYHUX PIryp (AOBKUHU, BETUUHHU
KYTIB, TUIOII1, 00'eMu);

- pO3B'sI3yBaTH KOMOIHATOPHI 3aja4yl Ta OOYMUCIIOBATH WMOBIPHOCTI BHIAJKOBHUX
TIOJT1i;

- aHamizyBaTu 1HGOpMalil, 10 MojaHa B rpadiuHiii, TaOIUYHINA, TEKCTOBIN Ta
1HIMX (popmax.

ITporpama criBOeciiu 3 MAaTEMaTHKH CKJIQTAETHCS 3 TIOSCHIOBAIBHOI 3aITUCKH,
3MICTY BCTYIMHOTO €K3aMEHy B pO3pi3l TeM Ta KPUTEPIiB OILIHIOBAHHS BCTYITHOTO
eK3aMeHy.



SMICT CIIIBBECIAU 3 MATEMATHUKMU B PO3PI3I
HABYAJIbBHUX TEM
Pozain 1: YUCJIA 1 BUPA3U

Tema 1. Jliiicni uucna (namypanvui, pauyionaavHi ma ippayioHanbHi)
NOPIGHAHHA Yucesl ma Oii 3 HUMU.

1. BrmactuBocCTI Ailt 3 JINCHUMU YUCITAMH.

2. IlpaBuiia mopiBHAHHA JIACHUX YHCEI.

3. O3Haku noaiabHOCTI yKcel Ha 2,3,5,9,10.

4. TlpaBuiio 3HaXOHKEHHS HAMOUIBIIIOTO CITUTBHOTO JAUIBHHKA Ta HAMEHIIIOTO
CHIJIBHOTO KPaTHOTO.

5. IlpaBuna oKpyTJICHHS IIIJIUX YUCEI 1 IECATKOBUX JAPOOIB.

6. O3HaueHHS KOPEHs 7-TO CTENEHS Ta apu(PMETHUHOTO KOPEHS 1-TO CTETICHS.

7. BnacTuBOCTi KOpPEHIB.

8. O3HadeHHS CTENCHS 3 HATYPAIBHIM, IIIJTUM Ta paIliOHATBHIM ITOKa3HUKOM,
iX BJIACTUBOCTI.

9. YuciaoBi MPOMIXKKH.

10.Monyb TiiCHOTO YKCiIa Ta HOTO BIACTUBOCTI.

Tema 2. Bionowennn ma nponopuyii. Biocomku. OcnogéHi 3a0aui Ha éi0comku.

Texcmoei 3a0aui

1. BigHomieHHs, mponopiiii.

2. OCHOBHA BJIACTUBICTH MPOMOPIIii.

3. O3HayeHHS BIJICOTKA, MPaBUIa BAKOHAHHS B1JICOTKOBUX PO3PaXyHKIB.

Tema 3. Pauyionanwvhi, ippauionanvHi, cmeneHesi, NOKA3HUKOGL, 102apuhmiuni,

MPU2OHOMEMPUYHI UPA3U MA IX NepemeopPeH A

1. O3HaueHHS TOTOXXHO PIBHUX BUPA3iB, TOTOKHOTO MEPETBOPEHHS BHPa3y,
TOTOKHOCTI.

2. O3HaYCHHS OJHOYICHHU Ta MHOTOYJICHA.

3.IlpaBuna nogaBaHHs. BiIHIMAHHS 1 MHOKEHHSI OJIHOWICHIB Ta MHOT'OYJICHIB.

4. ®opMysI CKOPOUYECHOTO MHOKCHHSI.

5. Po3kJiiag MHOTrO4JIeHa HA MHOKHHUKH.

6. O3HaueHHs IpOOOBOro parlioHaILHOTO BUPA3y.

7. IlpaBunia BUKOHAHHS J11id 3 1pOOOBUMHU palllOHATbHUMU BUPa3aM.

8. O3HaueHHA Ta BIACTUBOCTI Jorapudma.

9. OcHoBHa norapupmMiuHa TOTOKHICTb.

10.03HaueHHs cHHYyca, KOCHHYyCa, TAaHIME€HCAa Ta KOTAaHI€HCa YHCIOBOTO
apryMeHTYy.

11.0OcHOBHI CIIBBIAHONIEHHS MK TPUTOHOMETPUYHUMHU (DYHKIIISIMUA OJIHOTO
apryMEHTYy.

12.®@opmynu 3BeIEHHS.

13. ®opmynu 1oaBaHHS Ta HACTIIKH 3 HUX.

Po3ain 2: PIBHSIHHS, HEPIBHOCTI, TA iX CUCTEMH
Tema 4. Jliniuni, xeaopamnui, payionaivHi, ippayionanvri, NOKA3HUKOEI,
Jaozapugpmiuni, mpuzonomempuyni pienannus i nepienocmi. Cucmemu JiHIUHUX
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pisnans i nepienocmeu. Cucmemu pieHAHD, 3 AKUX XO0UA O 00HE PIBHAHHA OPY2020
cmenens

1. PiBHSHHS 3 OAHIEIO 3MIHHOIO, O3HAYCHHS KOPEHS (PO3B’S3KYy) PIBHSHHSA 3
OJTHI€I0 3MIHHOIO.

2. HepiBHICTB 3 OAHIEIO 3MIHHOIO, O3HAYCHHSI PO3B’ 3Ky HEPIBHOCTI 3 OJHIEIO
3MIHHO¥O.

3. O3HavyeHHs PO3B’SI3Ky CUCTEMHU PIBHAHb, OCHOBHI METOAU PO3B’SA3yBaHHS
CUCTEM.

4. Metoau po3B’s3yBaHHA HAWUMPOCTIIIMX PalllOHAIBHUX, 1ppalliOHaJIbHUX,
MOKa3HUKOBUX, JOTapU(MIUHUX, TPUTOHOMETPUYHUX PIBHSHb Ta HECKJIAJIHHUX
PIBHSIHB, K1 3BOASATHCS J10 HAUMIPOCTIIIHX.

5. Meroau pos3B’s3yBaHHS ~ HAWUMPOCTIINMX  JIHIMHUX, KBaJpaTHUX,
palioHaIbHUX, TOKA3HUKOBUX, JOrapu(pMIYHUX HEPIBHOCTEH Ta HECKIIAIHUX
HEPIBHOCTEH, sIK1 3BOJATHCS 10 HAUIPOCTIIINX.

Po3nin 3: ®YHKIII

Tema 5. Hucnoei nocniooenocmi

1. O3HayeHHs apuPMETUYHOT Ta TEOMETPUYHOI MPOTPeCii.

2. ®opmynH n —TO 4ieHa apuMETHYHOI Ta TEOMETPUYHOI POrpecii.

3. ®opMyna cyMH n MepmUX YICHIB apu(PMETHIHOI Ta TEOMETPUIHOI
nporpecii.

Tema 6. @yukuionanvha 3anexcuicmo. JIiHilini, Keadpamui, cmeneHesi,
NOKA3HUKOGI, J102apumiuni ma mpuzoHomempuyni @QyHkyii, ix o0CHO6HI
enacmueocmi

1. O3nauennst ¢yHKIii, 00yacTi BU3HAYEHHs, OOJACTi 3HA4YeHb (YHKIII,
rpadik QyHKIII.

2. Cnocobu 3amanHs (PyHKIH, OCHOBHI BJIACTHBOCTI Ta Tpadiku JIIHIMHUX,
KBaJpaTUYHUX, CTCNEHEBUX, I[MOKa3HUKOBHUX, JOTapU(MIUHUX  Ta
TPUTOHOMETPUMHX GyHKLIA.

NOXIOHUX ma npasuia OugepeHyiloeanns

O3HavyeHHs MOX1aHOT (PYHKIIT B TOYIII.

@13UYHUN Ta TEOMETPUUHHI 3MICT MOXIJTHOT.

Tabnuis noxigHUX QyHKIIIH.

[IpaBuna 3HaxX0KEHHS TOXIJTHOT CyMH, TOOYTKY, YaCTKU ABOX (DYHKIIIM.
[TpaBumno 3HaAXOKEHHS CKIaAeHOT (PYHKITIT.

. PiBHsiHHSA moTHYHO1 A0 Tpadika GyHKIIT B TOUIII.

T ema 8. /locnioscenns ghynkuyiit 3a 0onomoz2010 noxionoi. Ilodyooea cpagpixie
Qynxuii

1. JloctaTHsa ymMoBa 3pocTaHHs (crananHs) GyHKINI Ha POMIKKY.

2. EkctpemyMmu (yHKIIIH.

3. O3HaveHHs HaOUIBIIOTO Ta HATMEHIIOro 3HAYeHb (PYHKIIII.

Tema 9. Ilepsicna ma euznauenuii inmezpan. 3acmocy8aHHsA 6UHAYEHO20
iHmezpana 011 004UCAEHHA 10U, NJIOCKUX pi2yp

ook wnhE



1. O3naueHHsi nepBicHOi (yHKIIi, BU3HAUCHOr0 I1HTErpajia, KPUBOJIHIMHOI
Tpamerii.

TaOnu1s nepBiCHUX (QYHKITIH.

[IpaBuia 3HaXOKEHHSI IEPBICHUX.

®opmyna HeroTona-JleiiOHina.

Po3ain 4: EJIEMEHTU KOMBIHATOPUKH, TIOYATKH TEOPII
HMOBIPHOCTEM TA EJEMEHTHA MATEMATHYHOI
CTATUCTUKH

Tema 10. Ilepecmanoexku, kKomobinauii, pozmiwenus. Komobinamopni
npasuna cymu ma 000ymky. Imogipnicmv eunadkoeoi noodii. Buoipkoei
Xapakmepucmuxu

1.O3HaueHHs IepecTaHOBKH, KOMOIHAIT1, PO3MIIIICHHS.

2. KombinaTopHi mpaBuia CyMu Ta 0Oy TKY.

3. Kitacuune o3HaueHHs1 HMOBIPHOCTI MOZI1.

4. O3HaueHHS BUOIPKOBUX XapaKTEPUCTHK PsAiB JaHUX(po3Max BHOIPKH,
MOJa, MeJllaHa, CEPEIHE 3HAUCHHS ).

5. I'padiyna, TabnuyHa, TEKCTOBa Ta 1HII (OPMU MOJAHHS CTATHCTHYHUX
TaHUX.

B wno

Po3nin 5: IIVIAHIMETPISA

Tema 11. Enemenmapui 2eomempuyHi hicypu Ha naowuni ma ix
enacmueocmi

1. TToHATTS TOYKH Ta IPSIMOT, POMEHSI, BiJIpi3Ka, JJAMaHO1, KyTa.

2.AKCIOMH TUIaHIMETPIi.

3. CyMixHI Ta BEpTUKAJIbHI KyTH, OICEKTpHUCa KyTa.

4. BnacTBOCTI CYMDKHUX Ta BEPTUKAIBHUX KYTIB.

5. [lapanenbHi Ta NEPHIEHAUKYJISIPHI MPSMI.

6. Bincranp Mixk napaneibHUMH MPSIMUMH.

7. llepneHauKyJsip 1 MOXWJa, CEPEIUHHUM NEPNEHIUKYJIAp, BIICTaHb BIJ

TOYKHU J10 MPSIMOI.

8. O3HaKu mapajeaTbHOCT] NPSIMHUX.

9. Teopema dasieca, y3aranbHeHa Teopema Daneca.

Tema 12. Kono ma kpye

1. Kono, kpyr Ta iX €IeMEHTH.

2. llentpanbHi, BIUCaHI KYyTH Ta iX BJIACTUBOCTI.

3. JlorrmuHa 10 KoJa Ta ii BJIaCTUBOCTI.

4. BracTuBOCTI JBOX XOP/, 10 IEPETUHAIOTHCS.

Tema 13. Tpuxymnuxu

1. Buay TpUKyTHHUKIB Ta iX OCHOBHI BIIACTHBOCTI.

2. O3HaK# PIBHOCTI TPUKYTHHKIB.

3. Meniana, BucoTa, OicekTprca TPUKyTHUKA Ta iX BIACTHUBOCTI.

4. Teopema npo CyMmy KyTiB TPUKYTHHUKA.

5. HepiBHICTbh TPUKYTHHUKA.

6. Cepenus JiHis TPUKYTHUKA Ta 11 BIACTUBOCTI.

7. Koo onucane HaBKOJIO TPUKYTHHKA Ta KOJIO, BIUCAHE Y TPUKYTHUK.



8. Teopema ITiaropa.

9. CniBBIAHOIICHHS MI>)K CTOPOHAMH 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHUKA.

10. Teopema cuHyciB.

11. Teopema KOCUHYCIB.

12. Tloxi6Hi TPUKYTHUKH, O3HAKU MTOI1I0HOCTI TPUKYTHHUKIB.

13. TIponopiriitHi BiApi3Ky.

14. BigHommeHHs IO moaioHuX (iryp.

Tema 13. Homupukymuuxu

1. YoTUpUKYTHHUK Ta HOTO €JIEMEHTH.

2. [1apanenorpam, Horo BIaCTUBOCTI Ta O3HAKH.

3. IIpsitMmOoKyTHUK, poMO, KBaapaT, iX BIaCTUBOCTI.

4. Tpaneris, cepeaus JiHis Tparnerlii Ta ii BJIaCTUBOCTI.

5. Briucasi B K0JIO Ta OMKMCaH1 HABKOJIO KOJa YOTUPUKY THUKH.

6. CyMa KyTIB YOTUPUKYTHHKA.

Tema 14. Mnozokymnuku

1. MHOTOKYTHHK Ta OTO €JIEMEHTH.

2. IlepumeTp MHOTOKYTHHUKA.

3. [IpaBuibHUI MHOTOKYTHHK Ta MOTO BJIACTUBOCTI

4. Bniucasi B KOJIO Ta OIMCaH1 HABKOJIO KOJIA MHOTOKYTHUKH.

5. OnyKnui MHOTOKYTHHK.

6. Cyma KyTiB OIIyKJIOTO MHOTOKYTHHKA.

Tema 15. I'eomempuuni eenuuunu ma 6UMIprO8aHHs ix

1. JomxuHa BiJpi3Ka, Kojia Ta Horo IyTH.

2. BennuuHa KyTa, BUMIPIOBAHHS KYTIB.

3. ®opmyna s OOUMCIEHHS IUIOLI TPUKYTHHUKA, Mapaieinorpama, pomoa,
KBaJipaTa, Tpamnewii, IpaBUJIbHOTO MHOTOKYTHHKA, Kpyra, CEKTOpa.

4. IInoma cermMeHra.

Tema 16. Koopounamu ma éekmopu Ha naowjuHi

1. [IpsiMOKyTHa cucTeMa KOOPJAMHAT Ha TUIOUIUHI, KOOPAUHATH TOUYKH.

2. @opmynu sl OOUYMCIIEHHS B1JICTaHl MK JIBOMa TOYKamu Ta (opmyiia ajs
OOYHMCIIEHHS] KOOPAUHAT CEPEIMHU BIJIpi3Ka.

3. PiBHSIHHS nIpsIMO] Ta KoJa.

4. ITonsaTTs BEKTOpA, HYJILOBOTO BEKTOPA, MOLYJISI BEKTOPA.

5. KonineapHi BEKTOPH, MPOTHIICKHI BEKTOPH, PiBHI BEKTOPH.

6. Koopaunatu Bektopa.

7. JlonaBaHHs, BIIHIMaHHS BEKTOPIB, MHOKEHHST BEKTOpa Ha YUCIIO.

8. KyT mix BekTOpamu.

9. CxansapHuii 100yTOK BEKTOPIB.

10.Po3knan BekTOpa 3a IBOMa HEKOJIIHEAPHUMHU BEKTOPAMHU.

11. BnacTuBOCTI CKalIsipHOTO 100YTKY BEKTOPIB.

12. ®opmyna s 3HAXO/KEHHS KyTa MIXK BEKTOpaMu, IO 3ajaHi
KOOpJIMHATAMHU.

13. YMOBHU KONIHEaQpHOCTI Ta MNEPIEHIUKYJISPHOCTI BEKTOPIB, IO 3aJlaHl
KOOpJIMHATAMU.



Tema 17. 'eomempuuni nepemiuiennsn

1.OcHOBHI BUIM Ta 3MICT T€OMETPUYHHUX MEpEeMillleHb Ha IUIOMIMHI (PYX,
CUMETpPisS BIAHOCHO TOYKM Ta BIIHOCHO TMPSAMOi, IIOBOPOT, MapajeibHe
NIEPEHECEHHS).

2. PiBHicTb diryp.

Po3ain 6: CTEPEOMETPIS

Tema 18. IIpami ma naowunu y npocmopi

1. AKcioMH Ta TEOPEMH CTEPEOMETPIi.

2. B3aemHe po3MilIEHHs NPSIMUX Y IPOCTOPI, MPAMOI Ta JIOUMHU B IIPOCTOPI,

IUTOLIUH Y MPOCTOPI.

3. [MapanenbHIiCTh NPSAMHX, TPSIMOi Ta MJIOIIMHHU, ABOX IJIOIIKH.

4.IlapanenbHe NPOEKTYBAHHS.

5. [lepneHuKyISPHICTh NPSIMHUX, TPSIMOI T IJIOMIUHU, JBOX ILJIOIIHH.

6. Teopema mpo Tpu nepHeHAUKYIISIPH.

7. BiacraHb BiJi TOUKH J0 MUIOUIMHU, Bl MPSIMOI 10 MapajeabHol il MIOIINHH,

MDXK TTapaJIeTbHAMH TIOTIAHAMM.

8. KyT Mixx npsiMuUMHU, IPSMOIO Ta TJIOIMIUHOIO, TUIOMHAMM.

9. JIBorpaHHuii KyT, JIIHIHHUI KyT IBOTPAHHOTO KYTa.

Tema 19. Muozozpannuxku, mina obepmanns

1. MHOTOTpaHHUKH Ta iX €JIeMEHTH, OCHOBHI BHJIM MHOTOTPAaHHHUKIB: TIPU3Ma,
napaJienenines, mpamijia, 3pizaHa mipamiia, po3ropTka Ipu3Mu i mipamiau.

2. Tina obepTaHHs, OCHOBHI BUIM TUI 1 TOBEPXOHb OOEPTaHHS: LIUIIIHIP, KOHYC,
3pi3aHuil KOHYC, Ky, cdepa.

3. Ilepepi3u MHOTOTpaHHHUKIB.

4. Tlepepizu muiiHApa ¥ KOHYCa, OCbOBI MEpEpi3u, Mepepi3u IJIOIMHAMU,
rapajaeIbHUMU 1X OCHOBAM.

5. Ilepepi3 Ky:1i MIOMIUHOIO.

6. ®opmynu 111 0O0YUCIICHHS IO MOBEPXOHb Ta 00’ €MIB IIUJIIHIPA, KOHYCA,
KyJIl.

7. ®opmyna asis 00UMCIaeHHs oLl chepu.

Tema 20. Koopounamu ma eekmopu y npocmopi

1. IlpsimokyTHa cucTemMa KOOpAUHAT Y MPOCTOPI.

2. ®opmynu st OOUMCIICHHS BIACTaHI MK JBOMA ToukaMu Ta dhopmyia s
OOYHMCIICHHS KOOPAUHAT CEPEIMHU BiJIpi3Ka.

3. TloHATTS BEKTOpa, MOAYJh BEKTOpPA, KOJIHEApHI BEKTOPHU, PIBHI BEKTOPH,
KOOPJIMHATH BEKTOPA, YMOBH KOJIIHEAPHOCTI Ta MEPIEHAUKYISIPHOCTI BEKTOPIB, 1110
3aJlaHi KOOPIMHATAMH.

4. JlonaBaHHs, BiTHIMAHHS BEKTOP1B, MHOXKEHHS BEKTOPA HA YUCJIO0, CKATSIPHHMA
100yTOK BEKTOPIB Ta HOTO BIACTUBOCTI.

5. Kyr mipk Bektopamu, ¢opMmyia KyTa MDK BEKTOpamH, IIO 3ajaHl
KOOpJMHATAMHU.

6. CumeTpisi BIIHOCHO MOYATKy KOOPJAUHAT Ta KOOPAUHATHUX IJIOIIUH

KPUTEPII OIIIHIOBAHHS PE3YJIBTATIB CHIBBECIJIH 3
MATEMATHUKH



CniBOecijia 3 MaTeMaTUKH MPOBOAUTHCA Y CTPOKHM Ta 3rifiHO 3 [IpaBmimamu
npuiiomy 10 [lepskaBHOTO MOAATKOBOTO yHIBepcuTeTY B 2025 porii.

dopma npoBENECHHS — TECTOBA.

KinbkicTh TeCTOBUX 3aBIaHb B €K3aMEHAIIMHOMY Ol1eTi — 22.

Koxxue 3aBmanns nependavyac OAMH MPAaBIWILHUNA BapiaHT BiAMOBIII.

TpuBanicts TecTyBaHHs 1 acTpoHOMIUHA TOAMHA.

MakcumanbHa KiJTbKICTh 0ajIiB Ky MOXKE€ HaOpaTy BCTYITHUK 3a pe3yJIbTaTaMu
caiBOeciau craHoBUTh 200 OaniB.

Tecm i3 mamemamuKu cK1a0aemsvcA i3 3a860aHb mpoox popm:

1. 3aBmanHs 3 BHOOpOM OjiHI€l mpaBWIbHOI BianoBial (1-15). Jlo xkoxHOTrO
3aBJaHHS TOJAHO 5 BapiaHTIB BIAMOBIAL, 3 SAKUX Jjuile 1 npaBuiIbHUN. 3aBAaHHS
BBA)KAETHCSI BAKOHAHUM, SIKIIIO BCTYMTHUK BUOPAaB 1 MO3HAYMB MPABWIbHY BiJIIOBI/b
y OJIaHKY BIJIITOB1JICH.

2. 3aBIaHHs Ha BCTAHOBIICHHS BiAIMOBIAHOCTI (16-18). JIo K0XKHOTO 3aBIaHHS
noJaHo 1H(opmalio, mo3HayeHy mudpamu JiBopyd 1 OykBamu mpaBopyd. LLlo0
BUKOHATH 3aBJaHHs HEOOX1THO BCTAHOBUTH BIJMIOBIIHICTh 1H(GOpMAITii, TO3HAYEHOI
nuppamu 1 OykBaMHU. 3aBJaHHA BBAXKAETHCA BUKOHAHUM, SKIIO BCTYIHHUK
MPaBUIIBHO 3pOOMB MO3HAYEHHS HA JIUCTKY BIATOBIACH.

3. 3aBmaHHs BinkpuToi (Gopmu 3 KOopoTKoro Bimmosimmo (19-22). ITixg yac
BUKOHAHHS LMX 3aBAaHb MOTPIOHO 3amucaTy OTPUMAHUNA YHCIOBUM PE3yibTaT TI€l
PO3MIPHOCTI, sIKa BKa3aHa B YMOBI 3aj1aui.

Cxema oyiHI08AHHA 3A60AHb MECHY 3 MAMEMAMUKU:

1. 3aeoanna 3 eubopom oomiei npasunvHoi 6ionoeidi. Taxi 3aBIaHHS
CKJIAJal0ThCd 3 OCHOBM (YMOBM 3aBJIaHHS) Ta YOTHPHbOX ab0 II'SITM BapiaHTIB
BIIMOBII, 3 SKUX JIMIIE OJWH TPAaBUIbLHUN. 3aBAaHHS BBAXKAEThCS BHUKOHAHUM,
SKIIO YYaCHUK MYJIbTUTECTY BUOPAB 1 MO3HAYMB BIOBIIb.

1 Gan Oyne 3apaxoBaHMil, SIKIIO BKa3aHO MPABWIIbHY BIANOBIAb; 0 OaiB, SKIIO
BKa3aHO HENpaBWIbHY BIANOBIAb, a00 BKa3aHO OuIbLIE OJHIEI BIAMOBIL, abo
BIJINIOBIJI1 Ha 3aBJaHHSI HE HAIAaHO.

2. 3aeé0anns Ha ecmanosneHHus ¢ionogionocmi (noriuni napu). [{i 3aBaanHs
CKJIaJal0ThCAd 3 OCHOBM Ta JIBOX CTOBMYMKIB 1H(OpMaIlli, MO3HaYEHUX HUppaMu
(y1iBopyy) 1 OykBamu (mpaBopyd). BukoHaHHs 3aBaHHs nependayae BCTAHOBICHHS
BIJIMOBITHOCTI (YTBOPEHHSI «JIOTIYHUX Map») MDK 1H(POpPMALI€r0, MO3HAYEHOIO
nudpamu Ta OyKBaMHU.

3aBHaHHS BBAXXAE€ThCSI BUKOHAHWM, SKIIO YYaCHHK CHiBOecimun 3poOuB
MO3HAYKU Ha TIepeTuHax psaaKiB (mudpu Bix 1 10 3) 1 KOJOHOK.

VYyacHuk cmiBOeciam oTpumye 1 0an 3a KOXKHY MpPaBHJIBHO BCTAHOBIJICHY
BIJIMOBITHICTH (WIOTTYHY TMapy»), TOOTO MOKe HaOpaTH MakcuMyM 3 abo 4 OGanu 3a
TaKe 3aBJaHHS 3aJICKHO BiJl MpeIMeTHOTO OJ10Ky. () 6aiiB Oyie 3apaxoBaHo 3a 0y ib-
Ky «JIOT1YHY Mapy», SKIIO BIAMOBIIb € HEMPABUILHOIO, 3p00JIeHO OIbIlIE OHIET
MO3HAYKH B PSAJIKY Ta / a00 KOJIOHII UM BIJIMOBI/I1 Ha 3aBJaHHS HE HAJIaHO.

3aBaanHs 3 iH(opMaliero, mo3HayeHoro udpamu Big 1 10 3.

4. 3aeoanns eiokpumoi hopmu 3 KOpOmMKOI0 6i0N0GIN0I0.



3aBaaHHs BIAKPUTOI (POPMH CKIAAAIOThCS TUIBKUA 3 OCHOBH 1 MependavaroTh
pO3B’s3yBaHHS 3amadi. 3aBAaHHS BBAKAETHCSA BUKOHAHWUM, SKIIO YYaCHHK
criBOecimy, 3MIMCHUBINM BIAMOBIAHI YWCIOBI PO3PAaxXyHKH, HAJAaB KIHIEBY
BIJIMIOBI/Ib, JOTPUMYIOYUCh BUMOT 1 MpaBWI. 3a MPaBWJIbHE BHKOHAHHS TaKOTO
3aBJIaHHS YYaCHUK OTpUMYE 2 Oanu, B iHIIOMY BUMaaKy — 0 OaiB.
3aranbHa KUJIbKICTh HAOpaHUX TECTOBUX OaliB 32.
Po3B’s3aHHs 3aBIaHb HAa YEPHETIIl HE IEPEBIPAIOTHCS 1 10 yBaru He 0epyThes.
KpuTepii oniHioBaHHA pe3yJbTaTIiB BCTYIIHOI0 eK3aMeHYy J1JIA
BCTYIIHHMKIB HA OCHOBi MOBHOI 3araJibHOI CepeIHLOI OCBITH

Ne [IpaBunbHi Bianosial (6anu) | OmiHka (mkana
3/m 3HO)

1. 0-99 HE 371aB

2. 100-200 3naB

Ta0Jauud BiAMOBIAHOCTI TECTOBUX 0AJIIB

4 5 6 7 8 9 10 11 12 13 14 15 16

100 | 107 114 121 126 131 134 137 140 143 145 147 | 148

17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
149 | 150 | 151 | 152 | 153 | 155 | 157 | 159 | 163 | 167 | 171 | 175 | 181 | 187 | 193 | 200

[lepeBipka poOIT ex3amMeHaTOpaMu 3AIMCHIOETHCS YOPHHUJIOM 4Y€PBOHOIO
KOJIbOPY 3 O0OB’SI3KOBUM 3a3HAYE€HHSIM: NPaBWIbHOI BiANoOBiaAi «+», He
NMPaBUWIBHOI «-».
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3PA30K TECTY 3 MATEMATHUKH

JlepxaBHUI MOJATKOBHI YHiBepcUTeT

BCTYIIHUM TECT 3 MATEMATHUKH
2025

Ha euxonanns 3a60ans mecmy Bam oaemvca 1 acmponomiuna 2oouna.

Tecm i3 mamemamuKky CK1a0A€MvCsl i3 3a60aHb MPbOX Yopm.:

1. 3as0anns 3 6ubopom ooHici npasunbHoi 8i0noeioi (1-15). /lo kooxcrnozo 3a60anms nooano
5 sapianmis 6i0nosioi, 3 axux auwe I npasunbHull. 3a80aHHA 88ANCAEMBC BUKOHAHUM, SAKUJO
BCMYNHUK 8UOPAS | NO3HAYUS NPABUTILHY 8ION0BIOb Y OIAHKY 8I0N0GIOell.

2. Basoanns na ecmanosnenns sionosionocmi (16-18). Jo rooicnozo 3aedanns nooarno
inghopmayiro, nosnaueny yuppamu nieopyy i oykeamu npasopyy. Ll[ob6 euxonamu 3a80aHHA
HeobOXiOHO 8CMAHOBUMU BIONOBIOHICMb THOpMayii, no3naveroi yugdpamu i 6ykeamu. 3a60anis
88AACAEMBCA BUKOHAHUM, AKUWO 6CMYNHUK NPABUTLHO 3D0OUE NO3HAYKU ) OIAGHKY I0N08ioell.

3. Basoanns éiokpumoi gpopmu 3 kopomroio 6ionogioodio (19-22). I1io uac suxonanmns yux
3a60anb NOMPIOHO 3anucamu OMPUMAHUL YUCTOBULL Pe3VTbmam mici pO3MIPHOCHI, KA 6KA3aHA
8 YMO8I 3a0ai.

Vci 6ionosioi Bu 3anocume y 61ank 8ionogioell.

Hiaxux sunpaenens y 61anuky ionosioetl He 00NyCcKacmuCsl.
3asoanns 3 1 no 15 oyinoromucs no 1 6any.
3asoanns 3 16 no 18 oyinroemocs no 3 baramu.
3asoanns 3 19 no 22 oyinroemovcs no 2 baramu.

Maxcumanvua xinbkicme 6anis, Ky moxcha Habpamu — 32.

Xau Bam wacmums!
BapianT Ne 100

3aBgannsa 1. OOUKMCIUTH 3HAUEHHS BUpa3y \/ Ja0 -2 \/ Va0 +2.

A b B r )|

36 6 Ja4 -6 3
3asaanns 2. 3uaiitu kopeni pibsuns (5 x)(2x+3)=0.

A b B r )l

2 2 2
3apnanus 3. 3HalTH HallMEHIINH LMK PO3B 30K HepiBHOCTI 2X+1> —6.

A b B r )|

3 -4 -3 2 -2
3asaanns 4. Po3s’s3atu HepiBHicTh 25— X° > 0.

A b B r )l

[-5:5] [0;5] [5:0] (— o0;5] [5;+00)

3aBganns 5. CnpocTuTH BUpa3 Sil’l(ﬂ' + a).

A b B r )|

coSc —CoSc sina —sina 9

3aBaanus 6. Po3s’s3aty piBHsHAS 47 =4,

A b B r )|

-2 1 1 1 2

2 2
1

3agaanns 7. O6uncoutu 4° -1253,
| A \ b \ B r il
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| 15 | 4 | 5 | 0 1
3aBnanns 8. Po3p’sa3atu piBasaHHsA l0g, X—2=0.
A b B r )|
25 10 32 20 26
3aBaanHs 9. 3HaliTH 3HAMEHHUK reOMeTpUYHO]I mporpecii, skmo b, =12, b, = 6% .
A b B I )|
.3 3 4 3 .3
4 4 2
3apaanns 10. 3uaiitu noxiany Gynkiii y =15sin X+ 3C0sX
A b B r ]|

5cosx —3sinx

5cosx +3sinx

—15c0sx+3sin X

15cosx —3sinx

5c0sx —3cosX

3apaanns 11. Cnpoctutu Bupas \/9 +/x \/\/;-i- 9.

A b B r )|
Jx+9 Jx+3 Jx X+3 x+81
3aBaanns 12. Bka3atu po3B 3Ky piBHSAHHSA (X +3W4-x*=0.
A b B r )|
-2,-3 2;3 +2-3 2;-3 +2
3aBnanns 13. 3HaiiTu cyMy KOpEHIB PiBHSIHHSA |X—3| = |X| :
A b B r )l
15 2,5 -15 1 -25
3aBnannsn 14. Po3p’a3atu HEpiBHICTD +/2X+8 > X.
A b B r )|
(4;+00) (—o0;-2) - 44) (= 00;-2) U (4;+0) (-2;4)
4—x
3asnanns 15. Posp’asatu pisusuns (0,4)7 = (gj :
A b B r )|
-2 -1 -3 2 -4
3aBnanns 16. Po3s’s3atn piBHsAHHES 2100, X =100, (3—2X).
A b B r )|
-3 2 -31 1 3
1 3x%-4 1 x2
3aBaanns 17. Po3p’s3aTu HEPIBHICTD (éj < [8_1j .
A b B r )|
(-2;2) (2;+0) (—o0;-2) %) (= o03+00)

3apaanns 18. O0uncautu Bupas 2sin 22,5°c0s22,5°.
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A b B r ]I
2 L ! e 0
2 2 2

3aBaanns 16. J[o K0KHOTo BHpa3y Hig0epiTh TOTOKHO PIBHUN

2a° Al 2a™
t e
2. (2a) -a° b | 32a%
3 (2a) B 324"
I | 16a
3aBaanns 17. BusHauuTu napu eKBiBaJICHTHUX HEPIBHOCTEH
1. |x-3<2 Al x* <9
2. X* <3 B | x*-6x+5<0
3. |x-5<7 B| —2<x<12
I'| x<3

3aBaannsa 18. YcraHOBITH BiAMOBIAHICTE MiX TBeppKkeHHM (1-4) Ta pynkuiero (A-/), s skoi
11e TBEPKCHHS € PaBIIBHHM.

1. I'padik pyHK1iil HE IEpeTUHAE KOHY 3 Al y=—x+2
0Cel KOOpAMHAT
2. O6nactio 3HaueHb (QYHKIIT € MPOMIKOK b|y=3
(0;+oo)
3. OyHKIIiA cnajae Ha BCiil o0macTi B -1
BU3HAYECHHS Ty

T | Y=CO0SX

3aBaannsa 19. V 3pocTarouiii reoMeTpudHii mporpecii cyma JIpyroro i OCTaHHBOIO ii 4JIEHIB
JOpiBHIOE 25, a J00yTOK TpeThoro 1 mnepeaocTaHHboro AopiBHIOe 100. 3HaliTH BeNUUYUHY
OCTaHHBOT'O YJIeHa IMpOorpecii.

3aBaanns 20. /[Bi CTOPOHM TOCTPOKYTHOTO TPUKYTHHKA AOPiBHIOIOTH 40 cM 1 46,4 cam. Paxiyc
OIKCAHOT0 HABKOJIO TPUKYTHHKA KOJIa JOPiBHIOE 29 cM. 3HallTH pajaiyc Koja, BIUCAHOTO B IIeH
TPUKYTHHK.

3aBnannsn 21. Bincranp Mixk HaceseHUMH yHKTaMu A 1 B nopiBHioe 24 kM. TypHcT pyxaeTbes
i3 mynkry A B myHKT B. BochbMy YacTMHy IUIAXY TYpPHUCT HPOMIIOB MilIKM 3i mBUAKicTIO V
KM/TOJI, a PEIITy MPoiXaB Ha BEJIOCUME 31 IMIBUAKICTIO (98— 7V) km/roa. Ilpu sskomy 3Ha4YeHH1

mBuakocTi V' yac 3HaX0[KEHHs TypUCTa B 0po3i Oyjie MiHIMaTbHUM ?
3aBaanns 22. Po3p’s3atu piBHAHHSA SIN7X—COS2X-C0S6X =1/2 coS6X+SIin5X. V BiamoBimi

BKa3aTu (B rpagycax) HalMEHIIUI KOPiHb 3 IHTEpBAIY X € (O°;40°).

['onmoBa mpeMeTHOI eK3aMeHaIliitHoT KoMicii Muxkona CEMKO
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