MiHICTEPCTBO OCBITH 1 HAYKH Y KpaiHU

XapKiBChbKU HAIIOHAIBHUN aBTOMOOLTBHO-TOPOKHIN YHIBEPCUTET

3ATBEP/’KYIO
[NomoBa npukiMaibHOT KOMICII,
pPEKTOp Bixktop BOI'OMOJIOB
2025 poky
IIporpama

criiBOecinm 3 mpeamery MareMaTuka I ydacTi B KOHKYpCI 1010 3apaxyBaHHs Ha
HaBuYaHHs BCTynmHUKIB Ha ocHOBI HPK3 a6o HPKS 3a nennoro Ta 3a0uHoro popmamu

Ha OCBITHIH CTyNeHb DaKajaaBp

Xapkis 2025 p.



[Iporpamy cmiBOecian 3 mpeamery «MaremaTuka» CKJIaJ€HO Ha OCHOBI
[Iporpam 3 MaTeMaTHKHU 7151 3aTaJIbHOOCBITHIX HABYAILHUX 3aKJIQ/I1B!

1) MonenpHa HaBYaIbHA Tporpama Juist yuHiB 5-6 kiaciB 33CO nakaz MOH
VYkpaiau Ne795 Big 12.07.21 p. ABropu Mep3nsk A.I'., Homiposcekuit 1. A., [Tuxtap
M.IL., Py6snroB b.B., Cemenon B.B., fxip M.C.;

2) MoOjeNbHA HaByajbHa Iporpama «Amnredpa. 7-9 kjmacu» miIs 3aKiajiB
3arajibHOi cepeanboi ocBitH, Haka3 MOH VYkpainu Ne795 Binm 12.07.21 p. ABtopu
Mepznsak A.I'., Homiposewkuii [.A., ITuxtap M.II., Py6naroB b.B., Cemenor B.B.,
Sxip M.C,;

3) MoaenapHAa HaBYalIbHA IporpaMa JJjis 3aKJIadiB 3arajbHOi CepelIHbO1 OCBITH
«l"eometpis. 7-9 kmacu» JIs 3aKiajiB 3araiabHoi cepeaHboi Hakaz MOH VYkpainu
Ne795 Big 12.07.21 p. ABropu Mep3nsk A.I'., Homiposewkuit JI.A., [Tuxtap M.IL.,
Py6nroB b.B., Cemenon B.B., fkip M.C.;

4) naBuyanbHi nporpamu 3 matemMatuku st 10-11 kraciB 3araqbHOOCBITHIX
mkii, 3aTBepakena Hakazom MOH VYkpainu Ne 1407 Bin 23 sxoBtHs 2017 poky;

a Takox [Iporpamu HaIIOHATEHOTO MYJIBTUIIPEIMETHOTO TECTY 3 MAaTEMATHKH.

OCHOBHI BMIHHSI TA HABUYKHA

AOGITYpi€HTH OBUHHI

3HATU:

1. JlilicH1 yncya Ta il 3 HUMHU.

2. ParmionanpHi, ippalliOHaJIbHI, CTEMEHEBl, MOKAa3HWKOBI, JorapudmivHi,
TPUTOHOMETPUYHI BUPa3U Ta iXH1 MEPETBOPEHHS.

3. PamioHanbHi, ippaiioHaNbHI, CTEMEHEBl, TMOKAa3HUKOBI, JorapudmidHi,
TPUTOHOMETPUYHI PIBHSHHS, HEPIBHOCTI Ta iXHiI CHCTeMH. 3aCTOCYBaHHS DPiBHSHB,
HEPIBHOCTEH Ta TXHIX CHCTEM JI0 PO3B’sI3yBaHHS TEKCTOBHUX 3a/1ay.

4, JliHifiHI, KBaJApaTU4HI, CTENEHEBl, ITOKA3HUKOBI, Jorapudmiyxi,

5. ApudmeTnyHy Ta TEOMETPUUYHY ITPOTPECIIO Ta IXHI BIACTHBOCTI.

6. [ToxigHi exeMeHTapHUX (QYHKITIN, TpaBrIa TU¢EPEHITIFOBAHHS.

7. IlepBicHi eneMeHTapHUX ()YHKITIH.

8. Bwusnauenuiéi inTerpan (moHsATTA, ¢opmyny Herootona-JleiOHuUI,
3aCTOCYBaHHS BU3HAUCHOI'O IHTETPATy 10 OOYHMCIICHHS IO TNIOCKUX (Iryp).

9. Enementn komOiHaTOpuKH (TmpaBmia cyMd 1 J00yTKy, CIOJIyKH 03
TOBTOPEHB ).

10. Tlowatkm Teopii iMoOBIpHOCTEH (KJacM4YHE O3HAYCHHS WMOBIPHOCTI
BHITQIKOBOI 1TO/111, KOMOIHATOPHUM METOJT OOUYHMCIICHHS KJIACHYHUX HMOBIPHOCTEH).

11. EneMeHTH MaTeMaTWyHO! CTATHCTHKU (BUOIPKOBI XapaKTEPUCTHKU PSIiB
JTAHUX ).

12. ITnanimeTpiro:

- HAWTIPOCTIMIi TeOMeTpUYHi (irypu Ta iXHi BIACTUBOCTI;

- KOJIO Ta KPYT;

- TPUKYTHUKU (BHUIM TPUKYTHUKIB Ta IXHI BJIACTUBOCTI; O3HAKH PIBHOCTI;
MeJllaHy, OICeKTpHUCY, BHUCOTY Ta iXHI BIJIACTHBOCTI; KOJIO, OIMCAaHE HABKOJO
TPUKYTHHKA, 1 BOUCAHE B TPUKYTHUK);



- YOTUPUKYTHHUKM (mapanenorpam, pomMO, KBajapaT, Tpamleuiro Ta ixHi
BJIACTUBOCTI; BIIMCAaHI1 B KOJIO Ta OMMCAaH1 HABKOJIO KOJIa YOTUPUKYTHHUKH );

- IPaBUJIbHI MHOTOKYTHUKH Ta iXHI1 BIACTUBOCTI;

- FEOMETPUYH1 BEJIMYMHU Ta iXHI BUMIPIOBAaHHS;

- KOOpJMHATH Ta BEKTOPU HaA IUIOHIMHI (BIACTaHb MDK JBOMa TOYKaMH,
KOOPJIMHATU CEPEIMHU BIAPI3KY, pIBHSAHHS MPsAMOI Ta KOja, MOHATTS BEKTOpa 1 HOro
JOBXXHHHM, YMOBHM KOJIHEAPHOCTI 1 MEPHEeHIUKYISIPHOCTI BEKTOPIB, LI0 3aJ]laHi
KOOpJMHATaMU, CKaJIIpHUI 100YyTOK BEKTOPIB Ta MOr0 BIACTUBOCTI);

- TEOMETPUYHI MEPETBOPEHHS ( O3HAKU IMOJIOHOCT! TPUKYTHHUKIB, BIITHOIICHHS
1011 MOAIOHUX (iryp).

13. Crepeomerpiro:

- IPSIMY Ta IJIOLIMHY Y POCTOPI;

- MHOTOTPAHHUKH Ta iXH1 €IEMEHTH, OCHOBHI BUJM MHOTOTPaHHUKIB (IIPU3MY,
napainesuenines, mpamiay, 3pizany nipaminy);

- TUJIa 1 HOBEpXHI OOEpPTaHHS Ta iXH1 €JIEeMEHTH; OCHOBH1 BUJIU T1JI 1 TOBEPXOHb
obOepraHHs (LWIIHAP, KOHYC, 3pi3aHuil KOHYC, KYII0, chepy);

- KOMO1HaIl11 TeOMETPUYHUX T1JI;

- dhopmynu I OOYMCIICHHS ILION] MTOBEPXOHb Ta 00’€MIB MHOTOTPAHHUKIB 1
TL1 00EpTaHHS;

- KOOPJIMHATU Ta BEKTOPH y MPOCTOPI.

BMITH:

1. BukonyBatu apudpMeTHuHi 1ii.

2. llpoBomutu 1O BigOMUM QopMylaM 1 TMpaBWIaM TEPETBOPECHHS
palioHaJbHUX, IppalliOHabHUX, CTETNEHEBHUX, ITOKAa3HUKOBHX, JIOTapU(PMIYHUX 1
TPUTOHOMETPUIHUX BUPA3iB.

3. Po3p’s3yBatu pallioHajbHi, ipparioHaIbHI, MOKa3HUKOBI, Jorapudmiddi i
TPUTOHOMETPUYHI PIBHSHHS, HEPIBHOCTI Ta iXHI cuUcTeMU. PO3B’s3yBaTH TEKCTOBI
3a/1a4i 3a JOIMIOMOT0I0 PIBHSIHB, HEPIBHOCTEH Ta IXHIX CHCTEM.

4. O6uucIIOBaTH MOXI1JIHI 1 IepBiCHI eeMeHTapHuX QyHKIiH. JlocmimKyBaTtu B
HAUTIPOCTIIMX BUMaAKaX (yHKIIi HA MOHOTOHHICTh, 3HAXOJUTH TOUKY €KCTPEMYMY,
HaWOLIBIIE 1 HAWMEHIIIEe 3HaYeHHs (YHKIIIT Ha BIIPI3KY.

5. Po3B’s13yBaTu HaWTMpOCTIIITi KOMOIHATOPHI Ta KMOBIPHOCTI 3a/1a4i.

6. Po3B’s3yBaTH TUIAHIMETPHUYHI 1 CTEPEOMETPHUYHI 3a/laul Ha 3HAXOIKCHHS
T€OMETPUYHHUX BEITNYNH (IOBXKHUH, KyTiB, TUIOII, 00’ €MIB).

7. BukonyBaTH omepailii HaJi BEKTOpaMH 1 KOPUCTYBATHUCS BIACTUBOCTIMU ITUX
orepariiu.

MATU VABJIEHHS npo 3actocyBaHHsS MaTeMaTHKH 10 MNOOYIOBU Ta
JOCITIJDKCHHSI MATEMAaTHIHUX MOJIEICH peanbHUX 00’ €KTIB, IPOIIECIB 1 SBHIII.



AJITEBPA I IIOYATKHU AHAJII3Y
I. YU CJIA 1 BUPA3U

1. Hartypanbai uyucna. IIpocti 1 ckimageni uyucia. O3HaKU MOALIBHOCTI.
JinbHuk, KpaTHe. HailOinpmuii cniibHUl AUTbHUK. HalimeHie criibHe KpaTHe.

2. Huni, parioHanbHi 1 AiicHI yucna Ta 1ii 3 HuMu. KopiHb N-ro ctemneHs Ta
apu(pMETUYHHUI KOPiHb N-TO CTENEHs, BIACTUBOCTI KOpeHiB. CTeMiHb 3 HATypajJbHUM,
[IJIUM Ta PaIllOHAIbHUM TOKa3HUKAMU, BJIACTUBOCTI CTENEHIB. YHUCIOBI MPOMIKKH.
Monynb aiiicHOro ymcia Ta HOro BIacTUBOCTI. BinHomenHs, npomnopiuii. Biacotku.
3aayi Ha BIACOTKH.

3. PamionanbHi, ippalioHalibHI, CTEMEHEBl, IOKA3HUKOBI, JorapudMiuHi,
TPUTOHOMETPUYHI BHpa3u Ta iXHI neperBopeHHs. OO0nacTh JOMYCTUMHUX 3HAYEHb
3MIHHUX. TOTOXHOCTI, TOTOHI nepeTBopeHHs. OIHOWIeHH 1 MHOTOWIeHH. Po3knan
MHOTO4JIeHa Ha MHOXXHMKHU. [IpaBuia BUKOHaHHS N1l 3 anreOpaiyHUMU JpoOaMu.
Jlorapudmu (03Ha4Y€HHS 1 BIACTUBOCTI, OCHOBHA Jiorapu(dmiuHa TOTOXHICTh). CUHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC YMCJIOBOTO apryMeHTy. TpUroHoMeTpru4Hi TOTOKHOCTI.
®opmynu 3BeaeHHS. DopMynu J0/1aBaHHS Ta HACTIAKY 3 HUX.

I1. PIBHSAHHS, HEPIBHOCTI TA IXHI CHCTEMHU

1. PiBHAHHS 3 OJIHI€I0 3MIHHOIO, KOPiHb (PO3B’530K) piBHSAHHS. HepiBHICTH 3
OJIHIEI0 3MIHHOIO, PO3B’sA30K HepiBHOCTI. Cucrema piBHSHBb 3 JIBOMa 3MIHHUMHU,
PO3B’SI30K cUCTeMU. PIBHOCHIIBHI PIBHSIHHS, HEPIBHOCTI Ta 1XHI CHCTEMH.

2. Metoau po3B’A3yBaHHS palliOHAIBHHUX, IppallloHAIbHHUX, TMOKa3HUKOBHUX,
JorapuPMIYHUX, TPUTOHOMETPUYHUX PIBHSIHB, HEPIBHOCTEH Ta IXHIX CHCTEM.

3. 3acTocyBaHHS pIBHSHb, HEPIBHOCTEM Ta IXHIX CHCTEM JO DPO3B'S3aHHS
TEKCTOBHUX 3a]1a4.

II1. DYHKIII

1. JlimiiiHi, KBaJapaTW4HI, CTETNEHEBl, IOKAa3HUKOBI, JorapudmiyHi,
[lepeTBOpenHs rpadikis.

2. IToHATTS YKCI0BOT MOCTIAOBHOCTI. Apr(pMETHYHA 1 TeOMETPUYHA MPOrpecii.
dopMynd N-TO wieHa 1 CyMH N TEPIIUX WIEHIB apUPMETUIHOI 1 T€OMETPUYHOT
nporpeciii. opMyna cymMu HECKIHYEHOI TeOMETpUYHOI Iporpecii 31 3HAMCHHUKOM
g/ <1.

3. Tloxigna d¢ynkmii, ii reomerpwunuii 1 ¢i3uaanii 3micT. [loximai
enemeHTapuux GyHkiii. [IpaBuna 3HAXOHKEHHS TOXITHOT CYyMH, Pi3HUIl, JOOYTKY,
gacTku ABoX (yHkmii. [ToxigHa ckinagenoi GyHKIii.

4. Jlocmimkenns ¢yHKiii 3a gomomoror moxigHoi. [loOymoBa rpadikis
byHKIIH (MOCTaTHI yMOBH 3pOCTaHHS 1 cmagaHHs (QYHKIOIT Ha MPOMIKKY,
excTpeMyMH (QYHKIIi, HAaHOUTBIIE 1 HAWMEHIIIe 3HaUYeHHS (PYHKIIIT Ha BIAPI3KY).

5. IlepBicHa Ta Bu3HaueHuM iHTerpan. (O3HA4YeHHS TMEPBICHOT (QYHKIIII.
IlepBicHi enemenTapHux ¢yHKIiA. [loHsATTS BHU3HaueHoro iHTerpany. dDopmyna



Hrrotona-JIeitoHuis. 3acTocyBaHHS BU3HAUEHOrO IHTETpaiay 10 OOYUCICHHS ILIOII
IJIOCKUX (iryp.

IV. EJEMEHTH KOMBIHATOPUKHN. TITOYATKHM TEOPIi
MUMOBIPHOCTEM TA EJIEMEHTU CTATUCTUKHU

1. EnemenTtn komOinatopuku. IlpaBuna cymu 1 moOyrky. Cnonyku 0e3
MOBTOPEHB (PO3MIIIEHHS, TEPECTAHOBKH, KOMO1HaIII1).

2. Tlouwatku Teopii imMoBipHOCTeH. KilacuuHe o3HayeHHS WMOBIPHOCTI
BUMaAKOBOI noAii. KomOiHaTOpHUI MeTO1 O0UUCIEHHS KIIACUYHUX UMOBIPHOCTEH.

3. EnemeHtH  MaremMaTuuyHoi CTaTUCTUKH. (O3HaueHHA  BUOIPKOBUX
XapaKTepUCTUK DPsAIB JaHUX (po3Max BUOIPKH, MOJA, MeJlaHa, CEPE/IHE 3HAUCHHS).
I'padiuna, TabnuyHa, TekcToBa GOPMHU MOAAHHS CTATUCTUYHOI 1H(OpMAaIii.

I'EOMETPIA
V. INTAHIMETPIA

1. Haiimpocrimi reometpuuHi Qirypu Ta ixHl BiIacTUBOCTI. Touka, mpsma,
BIAPI30K, JamaHa, KyT. bicekTpuca kyrta Ta ii BinactuBocTi. IlapanensHi Ta
NePNeHAUKYIApHI  mpsaMi. O3Haku  mapanenbHOCTI  npsmux. CepeauHHUN
nepreHaukyisap. Teopema Paneca.

2. Komo Ta kpyr Ta ixHi eneMeHTH. lleHTpanpHi, BmHMcaHi KyTH Ta iXHI
BJIACTUBOCTI. BIacTUBOCTI MBOX XOpA, MO MepeTuHaroThes. JloTuyHa 0 Koja Ta ii
BJIACTHUBOCTI.

3. TpukyTHuUKH, iXHI BHJM Ta OCHOBHI BJIAcTHUBOCTI. (O3HaKM pPIBHOCTI
TPUKYTHUKIB. Meniana, OiceKTpuca, BUCOTa TPUKYTHHKA Ta iX BIacTUBOCTi. CepemHs
JHISA TPUKYTHHKA Ta i1 BIactuBocTi. Koo, onmucaHe HaBKOJIO TPUKYTHHUKA, 1 KOJO,
BIMcaHe B TpUKyTHUK. Teopema Ilidaropa. Ilpomopiiitiai Bipi3Ku HPSIMOKYTHOTO
TpukyTHHKA. CHIBBIJHOIIEHHS MDK CTOPOHaMHM 1 KyTaMH TPSMOKYTHOTO
TPUKYTHHKA. TE€OpeMH CUHYCIB 1 KOCUHYCIB.

4. YoTupuKyTHUK Ta Horo BiaacTuBocTi. Ilapanenorpam, BIaCTUBOCTI 1 O3HAKHU
napanenorpama. I[IpsMoKyTHUK, pomO, KBajpaT, Tpamelis Ta iXH1 BJIACTHBOCTI.
CepenHs iHis Tparerii Ta i BIacTUBICTh. BrMcaHi B K010 Ta ONKCaH1 HABKOJIO KOJIa
YOTUPUKYTHUKH.

5. MHOroKyTHUKHM Ta iXHi eleMeHTU. [IpaBUibHMII MHOTOKYTHHK Ta MOTO
BJIACTUBOCTI. BrircaHi B K0J10 Ta onmrcaHi HABKOJIO KOJIa MHOTOKYTHHKH.

6. ['eoMeTpuyuHi BeNMMYMHU Ta iX BUMIpIOBaHHs. J[oBkWHA Bifpi3ka, Koja Ta
roro nayru. BumiproBanHs kytiB. Ilepumerp wmHOrokytHuka. Dopmynu mis
OOYHMCIICHHS TUIONII TPUKYTHUKA, TMapajienorpama, pomOa, KBajpara, Tparerlii,
MPaBUIILHOTO MHOTOKYTHHKA, KPyra, KpyrOBOTO CEKTOPA.

7. Koopnuaat Ta BeKTOpW Ha TuiomuHi. [IpsiMOKyTHa cucTema KOOpAMHAT,
KOOpJIMHATH TOYKH. Binctanp Mixk aBoma Toukamu. KoopanHatu cepeiuHu BiZIPi3KYy.
PiBastnast mpsmoi Ta kona. [loHATTS BekTOpa, JOBXHHH BeKTOpa. Bektopu piBHI,
KoniHeapHi. J[ii 3 BekTopamMu. YMOBHM KOJIHEAPHOCTI Ta NEPHEHIUKYJISIPHOCTI
BEKTOpIB, IO 3ajaHl KoopauHaTamu. CKalsipHUl JOOYTOK BEKTOPIB Ta MHOro
BJIACTUBOCTI.



8. 'eoMeTpuuHi nepeTBOpeHHs. Buau Ta 3MIiCT reoMeTpUYHUX IEPETBOPEHD HA
riomuHI. O3HaKu NO1I0HOCT]1 TPUKYTHUKIB. BiHOMIEHHS muion] nogi0HuX (iryp.

V1. CTEPEOMETPIA

1. TIpsimi Ta muomuHM y nipoctopi. O3HaKu mapajieabHOCTI NPSIMUX, MPSAMOI 1
IUIOWMHY, TulomMH. O3HaKM NEePNeHIUKYJISIPHOCTI MpsAMOi 1 IUIOLIMHHU, ABOX
wiomuH. [lpoekuis moxwioi Ha miomuHy. TeopemMu mpo TpuU NEPHEHAUKYISAPU
(npsima 1 oOepHeHa). BiacTanp BiJ TOYKU 0 MPSAMOi, BiJ MPSAMOi A0 HapajieiabHol 11
IUIOLIMHYU, MK NapaJIebHUMU NpAMUMH (TutoniuHamu). KyT Mix npsMUMH, TPSIMOIO
Ta TUIOUIMHOO. JIBOrpaHHM KyT, TIHIMHUN KYT ABOTPAHHOTO KYyTa.

2. MHororpaHHukl Ta ixH1 ejeMeHTH. OCHOBHI BHMJIM MHOTOTPAaHHUKIB
(mpu3Ma, mapanesnenimne/, mpamija, 3pizaHa mpamiaa).

3. Tima 1 moBepxHi oOepTaHHs Ta ixH1 eneMeHTH. OCHOBHI BUAM TUI 1
NOBEPXOHb 00epTaHHs (LMIIHIP, KOHYC, 3p13aHUM KOHYC, KyIs, cdepa).

4. Tlepepi3u MHOTOTPaHHUKIB Ta TL1 O0EPTaHHS TUIOUIMHOIO.

5. KomOiHalii reoMeTpuyHuX TiJ.

6. ®opMynu 151 OOYMCIICHHS IO MTOBEPXOHb, 00’ €MiB MHOTOTPAHHUKIB 1 T
obepTaHHs.

7. KoopnHaty Ta BEKTOPH Y ITPOCTOPI.
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CUCTEMA OLIHIOBAHHS PE3YJIBTATIB BUKOHAHHSA
3ABJAHHA CHIBBECIAU BCTYIIHUKAMM.

KoxxHe 3aBgaHHs MHCHMOBOI CITiBOECiAN 3 MareMaTukd MicTuTh 20 TecTOBUX
3aBJaHb 3aKPUTOrO0 TUNY 3 BUOOPOM OJHIET MPABWIBHOI BIANOBIAL 13 TPHOX
IIPOTIOHOBAHUX BapiaHTIB.

OruiHioBaHHS pe3yibTaTiB BUKOHAHHS TECTOBMX 3aBIaHb 3/1MCHIOETHCS
IUIIXOM HapaxyBaHHS Mo 5 6aJiB 3a KOKHY MPAaBUILHO OOpaHy BiANOBI/Ib.

[Ticns mepeBipkd TECTOBOTO 3aBJaHHS WIEHAMU €K3aMeHalliiiHoI KoMicii
BU3HAYAETHCS CyMa HapaxoBaHUX 0aiiB 3a mkanoro Big 100 mo 200.

MakcumanbHa cyma 0aniB, SIKy MOe OTpPUMAaTH BCTYNHHK 3a pe3yibTaTaMu
BUKOHAHHS 3aBJaHHs IIMCbMOBOI CIIIBOECIIH 3 MaTeMaTuku, ckiagae 200 o6aris.

Sxmio, BUKOHY10o4H 20 TECTOBUX 3aB/IaHb MHCbMOBOI CIIBOEC1IN, BCTYITHUK HE
00paB >K0IHOT BIpHOI BIAMORBI1, TO BIH OTPUMYE OILIIHKY «HE3aJI0BLIHHO.

[Iporpamy po3risiHyTO Ta 3aTBEp/PKEHO Ha 3acimaHHi kadeapu Bumioi
MaTeMaTuku, mpotokoa Ne 9 Big «14» 6epesns 2025 p.

["onoBa mpeaMeTHOT KOMICIT 5
3 MaTeMaTUKH, JOL. Ipuna MUXANIJIEHKO

IToromxeHo:

3aCTyNHUK FOJIOBU

MpUHMaIIEHOT KOMICIT,

pod. Inna AMUTPIEB



