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YacmuHa 2: 5 kpedumie/150 200uH: nekyii — 30 200; npakmuYHi 3aHamms — 44
200; CPC — 76 200;

YacmuHa 3: 4 kpedumie/120 200uHu: nekyii — 16 200; npakmuyHi 3aHAMMA —
30200; CPC — 74 200

Yacmuna 1: EkzameH/PP, MKP

Yacmuna 2: EkzameH/PP, MKP

YacmuHa 3: EkzameH/ MKP
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MporpamaHaBYaNnbHOI AUCLUNAIHN

1. OnucHaBYanbHOI AUCLUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

He 3Baaroum Ha Te, WO MaTEMATMKA 3apoamaach Ha CBITaHKY PO3BUTKY UMBINi3aLil i € yHAAMEHTaNbHOKO
HayKoo, WO BWBYAE MOHATTA, OAEpPXaHi Wnaxom abcTpaKuii ABWLL, peanbHOro CBiTYy, BOHA MOCTilHO
PO3BMBAETLCA | OHOBAKETLCA. TaKMM OHOBJIEHHAM CBOFO 4acy CTano BigKpuTTa gudepeHuianbHoro i

iHTEPANIbHOTO YMCNEHHSA, WO 43N0 NOWTOBX A0 GOPMYBAaHHA HOBOFO PO3Z4iNy MATEMATUKU - BULLOIT



MaTEMATMKK, [0 AKOI YBINWAM Teopia AndepeHUianbHUX pPiBHAHb, Teopia QYHKUiK, aHaNiTMYHA Ta
andepeHuiliHa reomeTpis Towo. CborogHi BMLLLA MaTeMaTUKa € ePEKTUBHUM iHCTPYMEHTAPIEM A0CAI AKEHHb
Yy NPUPOAHUYMX | TEXHIYHUX HAyKaX, AKMIA 3abe3neuye iXx HEBMUHHWUIA PO3BUTOK. Y TEXHIYHUX YHiBEpPCUTETAX
BUKNAZaHHA AMCUMNAIHN Bulla maTemaTka € 060B A3KOBUM, TaK AK CMOHYKAE CTYAEHTIB 40 PO3BUTKY iX
iHTeNeKTy i 34aTHOCTI 0 I0TYHOro MUC/IEHHS, PO3B'A3aHHA CKIaAHMX cneLianizoBaHUX 3a4a4 Ta NPaKTUYHUX
npo6siem npodeciiHOi AifNIbHOCTI Y HOBITHIX TEXHONOTIAX Ta KOMM IOTEPHOMY AM3aMHi MaTepianiB, YyMiHHA
BMKOPUCTOBYBATN METOAN MAaTEMATUYHOIO aHaNi3y Ta NiHIMHOT anrebpu B iHXXEHEPHUX PO3PaxyHKax.
MpeameTom BMBYEHHA AMCUMNAIHM Bulla maTemaTKa € MeToaM Ta anropuTMu po3B’A3yBaHHA 3ajad
aHaNiTMYHOI reomeTpii Ta NiHiMHOT anrebpwn, 3acTocyBaHHA AndepeHLiaibHOro YNCNEHHS A0 PO3B’ A3yBaHHSA
dI3MYHNX Ta IHKEHEPHMX 33434 A TaKOXK PO3YMiHHA Ta OBrpyHTYBAaHHA YMOB BMKOPWUCTAHHA YMCENbHUX
METOAIB Y MPUKIALHMX 3a4a4aX.

Metoo gucumnniHm  Buwa matematmka € POpPMyBaHHA Yy CTYAEHTIB TaKMX MPOrpamMHMX 3arajibHUX
KOMMNETEHTHOCTEMN fK:

K3.01 3paTHicTb 10 abCTPAKTHOrO MUC/EHHS, aHai3y Ta CUHTE3Y

K3.02 3gaTHicTb 3aCTOCOBYBATM 3HAHHA Y MPAKTUYHMX CUTYaLLiAX

K3.03 3gaTHicTb BUMTMCA Ta OBONIOAIBATU CYHaCHMMM 3HAHHAMM

K3.05 3aaTHicTb NpuiimaT 0brpyHTOBaHI pilleHHA

K3.10 3paTHicTb NpauoBaT¥ aBTOHOMHO

KC.01 3aaTHicTb 3aCTOCOBYBATU BiANOBIAHI Ki/IbKiCHI MaTemMaTU4HI, Gi3WYHIi | TeXHIYHI MeToaM | Komn'toTepHe
nporpamHe 3abesneyeHHs 4N1A BUPILLEHHA iHXXeHePHUX MaTepialo3HaBYMX 3aBAaHb

B pe3ynbTaTi HaBYAaHHACTYAEHT MOBMHEH BMIiTM PO3B’A3yBaTM CUCTEMMW NiHIMHMX PiBHAHb, OonepysBaTu 3
MATPULAMM Ta iX 3aCTOCYBAHHAMM, BONOAITU 3HAHHAMM NPO KPMBI Ta NOBEPXHI NEPLUOro Ta 4pyroro nopagKy,
YMIiTU BUKOPUCTOBYBATM MeTOAM AndepeHeLianbHOro YNCAEHHA ANA POo3B’A3yBaHHA Pi3HOro TMNy 3a4ad a
TaKOX YMITN 064YMC/IIOBATU HEBU3HAYEHI IHTErpanu PisHUX TUNIB Ta 3araJioMm AeMOHCTPYBATH TaKi NPorpamHi
pe3ynbTaT HaBYaHHA:

MPH 2 3HaTM Ta BMITM BUKOPUCTOBYBATU 3HAHHA ¢QYHAAMEHTANbHMX HayK, WO AeXaTb BOCHOBI
BignoBigHoicneujanisayii maTepiano3HaBCTBa, Ha PiBHi, HEOOXiAHOMY ANALOCATHEHHS iHWKWX pe3y/bTaTiB
OCBITHbOI NPOrpamm.

MPH 7 Bonogitn HaBUYKaMM, AKi 403BONAIOTL NPOAOBIKYBATM BUNTUCA | OBOIOAIBATUCYHACHUMM 3HAHHAMM.
MPH 18 Buasnatn, opmynatoBaTtu i BUpilyBaTU MaTepiafo3HaBYi 3aBAaHHA BiANOBIAHO [0 cnewuianbHOCTI;
PO3YMITU BaXNMBICTb He TexHiYHMX (cycninbcTBO, 340poB’s i 6Ge3neka, OXOpPOHA HABKOAMLIHbLOMO
cepenoBuLLa, EKOHOMIKa, MPOMMUC/IOBICTb) OBMEKEHb.

2. MpepeKBi3auTX Ta NOCTPEKBI3UTU AUCUMNANIHK (MicLe B CTPYKTYPHO-/0riUHIA cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamMolo)

Ovcumunnida «Buwa matemaTnka» BUKNaAaEeTbCA Ha 6as3i NOBHOI cepeAHboi abo cepeaHboi NpodeciiiHoi 0CBITH.
€OCHOBOIO A1 BUBYEHHA HOPMATUBHUX AUCUMMNIIH UMKAY 3aranbHoi i npodecinHoi niarotoBKM. 3HaHHA
OTPUMaHI Nif, Yac BUBYEHHA OUCLUNAIHM MOXKYTb OYTM BUKOPUCTaHI AN1A PO3PAXYHKIB Y KYPCOBUX Ta AUNJAOMHUX
poboTax Ta npoektax. [AucuunniHa € CcKAagoBo GOPMYBaHHA iHTErpasibHOI KOMMETEeHTHOCTI MepLloro
(hakanaBpcbKoro) piBHA BULLLOT OCBITH.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3ain 1. NliHiHa anrebpa.

Tema 1.1. MaTtpuui. BusHauHUKN.

Tema 1.2. CucteMm NiHIKHUX PiBHAHb.

Po3ain 2.BeKkTopHa anrebpa.

Tema 2.1. Bektopwu. JliHiliHi onepau,ii Hag BeKTOpamu.

Tema 2.2. Bektopu.KoopaunHaTtu BeKTopiB. JliHiliHa 3an1eXHiCTb.



Po3pgin 3. AHaniTu4yHa reomertpis.

Tema 3.1. NliHii nepworo nopagkKy.

Tema 3.2. NliHii gpyroro nopAaKy.

Tema 3.3 lNoBepxHi 2-ro nopAaKy.

Po3sain 4. Bctyn 40 maTeMaTUYHOro aHanisy.

Tema 4.1. IpaHMLA YNCNOBOT NOCNIAOBHOCTI.

Tema 4.2. 'paHunui GyHKU;I.

Po3gin 5. OudepeHuianbHe uncneHHAa PyHKLi ogHiEl 3MiHHOI.
Tema 5.1. NoxigHa.

Tema 5.2. AudepeHuitoBaHHA GYHKLiA OLHIET 3MiHHOI.

Tema 5.3. AndepeHuian.

Tema 5.4. MNoxigHi Ta gudepeHLianm BULLMX NOPASKIB.

Tema 5.5. 3acTtocyBaHHA AndepeHLiaibHOro YACNEHHA ANA A0CNiAKEHHA QYHKL,I.

4. HaBuanbHi maTepianu 1a pecypcu

OcHoBHa nitepartypa

1. [ly6osuK B.M. Buia matematmka: Hasy.noci6./ B. M. [ly6osuk, I. I. OpuK. — Kuis : A.C.K., 2005. — 648 c.

2. lpumaniok B.M. Buwa matematuka: Hasy. nocib6.: y 2 4u. / B. M. Fpumaniok, M. M. Kyxapuyk,
B. B. AciHcbkuit. — Kuis : Binon, 2004. -Y4. 1. - 376 c.

3. Buuia matemaTuKa YactuHa 1/ Kywnuk-Amsynbebka O.1., ABaeesa T.B. — Kuis KMl im. Irops
CikopcbKkoro - 2025 — 269 c. (https://ela.kpi.ua/handle/123456789/72218)

4, Buiia matemaTtuika. MpaHuLi, HenepepBHICTb: MPaKTUKYM i 36ipHMK 33434 A0 po3paxyHKoBoi poboTu./
3paxkeBcbKa B.®. Kuis KIl im. Irops Cikopcbkoro 2024 — 61c.
(https://ela.kpi.ua/handle/123456789/67995) .

5. Buua matematuka YactuHa 1 JliHinHa anrebpa. BekTopHa anrebpa. AHanituyHa reomeTpisa. EnemeHtn
matemaTuyHoro aHanisy / Aspaeesa T.B., Bopucenko O.B., Nopbauyk B.M. - Kwuis KMl im. Iropa
Cikopcbkoro 2024 73 c. (https://ela.kpi.ua/handle/123456789/48166 )

[DopatKoBa nitepatypa

1. KoBanbuyk b. B. MaTemaTuuHuii aHanis : 2 4./ 6. B. Kosanbuyk, W.I. Winka.— /1bBiB : BuaaBHWuMiA
ueHTp JIHY imeHi IBaHa ®paHka, 2002. —Y4. 1. - 270 c.

2. LWKinb M. |. Buwa matematmka: EnemeHTM aHaniTMYHOI reomeTpii. AndepeHuianbHe Ta iHTErpanbHe
yncneHHs GyHKuUii ogHiei 3miHHOI / LWKinb M.I., KonecHuk T.B., Kotnosa B.M. — Kuis, 1984.

HaByanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI ANCLUUNNIHU(OCBITHLOrO KOMMNOHEHTA)

5.1. NleKuii (30 roanHu)

Nekuis 1. Matpuui. Onepauii Hag maTpuuamu. EnemeHTapHa anrebpa maTpuupb: PiBHICTb MaTpuULb, 406YTOK
MaTpULi Ha 4YMCNO, AO0AABAHHA MATpUUb OAHOro po3mipy, AO0OYyTOK ABOX MmaTpuupb, onepauia
TpPaHCNOHyBaHHA. BnactnsocTi gobyTKky matpuub.

NeKkuyia 2. Bu3HayHWMKW. PaHr martpuui. BuM3HauHMKKM. MeToan 3HAXOOXKEHHA BM3HAYHWKA: PO3KAaA4
BM3HAYHMKA NO enemeHTam pagka abo cToBnNYMKa; NpaBMAO “gonMcyBaHHA CTOBMNYUKIB”; npaBuao
TPUKYTHUKIB. BnacTneocTi BU3HAUYHMKIB. PaHr maTpuui. O6epHeHa maTpuus.

Nekuia 3. Cuctemun niHikHMx anrebpaiyHmx piBHAHb. CUCTEMM AiHIMHMX anrebpaidyHMX piBHAHL. MeToz
Kpamepa. MaTpuuHuii cnocib, Teopema KpoHekepa-Kanenni. Metog layca po3s’a3yBaHHA cUCTEM AiHIMHUX
piBHAHb. OgHOPIAHI cncTemm anrebpaivyHMX PiBHAHD.

Nekuina 4. Bektopw. JliHiliHi onepauii Hag BekTopamu. JliHiiHi onepauii Hag BeKTopamu. basuc Ta KoopaMHaTK
BeKTopiB. CKanapHuit 4obYTOK ABOX BEKTOPIB. BAacTMBOCTI ckanapHoro AobyTKy. Bupas ckanapHoro gobyTky
yepes KoopamHatu. KyT Mix BekTopamu. KoopawmHaTh BeKTOpiB. JliHiiHA 3aneXHiCTb Ta He3aNeXHiCTb



BEKTOpPIB. BeKTopHMI f06yTOK ABOX BEKTOPIB. BnacTnBocTi BeKTOpHOro AobyTky. MiwaHuin fobyToK TpbOX
BeKTOpiB. BnactnsocTi miwaHoro aobyTtky. KoopamHat BeKTOpiB. JliHiIMHA 3aN1eXHiCTb Ta HE3aNeXHiCTb
BeKTOpiB. BnacHi uncna i BhacHi BeKTopu.

Nekuia 5. Mpama Ha naowmHi. Pi3Hi BUAM PIBHAHb NPAMOI Ha NAOLWMHI. KyT MiXX ABOMa NpAMUMAU. YMOBU
napanenbHOCTi i NepneHAVKYAAPHOCTI NpAMKUX. BiacTaHb Big TOUYKM A0 NPAMOI.

NekKuia 6. MaowmHa B NpoCTOpI.

3aranbHe PiBHAHHA NJIOWMHN Ta MOro AOCAIAMKEHHA. PIBHAHHA NAOLWMHM, WO NPOXOAUTb Yepes TPU TOYKM.
PiBHAHHA NAOWMHM Yy Bigpi3kax Ha ocAx. KyT MK Asoma naowuHamu. YMOBM nNapanenbHoCTi i
nepneHaANKYAAPHOCTI ABOX NIOLWMH. BigcTaHb Bif TOYKM 4,0 NAOLWMHM.

Nekuia 7. Mpama B npocTopi. Pi3Hi BUAKN piBHAHb NPAMOI B NpoOCTOpi. KyT MiXK BAOMA NpAMUMU. YMOBU
NapanenbHOCTI i NepneHANKYNAPHOCTI NpAMUX. KyT MiXK npamoto i naowmHow. YMOBM NapanesibHoCTi i
nepneHANKYNAPHOCTI NPAMOI | NAOLWLMHN.

Nekuia 8. NNiHii apyroro nopaaky. MoHATTA AinHiT gpyroro nopsaky. Kono. Eninc. Finepbona. Napabona.
Nekuia 9. M'paHmya yncnosoi NocNigoBHOCTI. O3HAYEHHA YMCNOBOI NOCNIZOBHOCTI. [PaHMUA NOCANIAOBHOCTI.
ObmerkeHi i HeobmekeHi nocnigoBHOCTI. 36iXKHI  nocnigoBHOCTI Ta iX BAactMeocTi. [eski Tvnn
HeBM3HAYEHOCTEN.

Nekuia 10. MNepwa BM3HAYHa rpaHuuAa. [pyra BM3HauHa rpaHunuA. NMopiBHAHHA HECKIHYEHHO Manux QYHKLLIN.
EKBiBaNEeHTHi HECKIHYEHHO Mani PyHKLi.

NekKuia 11. HenepepBHicTb PpyHKLi. BracTBocTi HenepepBHUX yHKLUiN. KnacmndiKalia TO4OK po3pusy.
Nekuia 12. NoxigHa ¢yHKUii. NoxiaHa. Tabauua noxiaHux. OAHOCTOPOHHI NoxiaHi. loTuyHa i Hopmanb A0
KpuBoi. [OudepeHuitoBaHHs GyHKUiN. MNpaBuna aAndepeHLiloBaHHA CYMM, Pi3HUL|, A0OYTKY Ta 4YacCTKW.
MoxigHi ocHOBHMK GYHKLUiN. MoxigHa cknageHoi PpyHKLUii. MoxigHa dyHKLUii, 3agaH0i napameTpuyHo. NoxigHa
HeABHOI QYHKLU,T.

Nekuia 13. AudepeHuian ¢yHKUii. O3HAYEHHA, FEOMETPUYHUIA Ta MeXaHiYHMN 3micT audepeHuiana.
BnactusocTi gudepeHuiana. 3actocyBaHHA andepeHuiana B HabAnKeHUX 06YMCNeHHAX.

NeKuia 14. 3acTocyBaHHA AMdepeHLiaNbHOro YUCAEHHS ANA AOCNIAXKeHHA PYHKLUii. MOHOTOHHICTb PYHKLI.
EkcTpemym @yHKLiT. Toukn nepernHy. Acumntotu rpadika ¢yHkuii. MoxigHi Ta gudepeHuiann BULLNX
nopagKis. MexaHiuHMI 3micT apyroi noxigHoi. Teopemu Pepma, Ponna, Kowi, larpaH:Ka.

Nekuia 15. JocnigeHHA yHKLIT Ha ekcTpemym. Popmyna Tennopa. Mpasuno Jlonitana. PO3KpPUTTA pisHMX
TMNiB HEBM3HAYeHOCTEN 3a Npasuaom Jlonitana.

5.2 MpaKTtuuHi 3aHAaTTa (44 roguHn)

3anAatTa 1. Aii Hag maTpuuamm.

3aHATTA 2. BU3HAYHWKM MATPULLb Pi3HOT PO3MIPHOCTI, IX 0BYMCNEHHS.

3aHATTA 3. 3HaxoAKeHHsA 06epHeHOoI MaTpuL, PO3B’A3aHHA MaTPUYHUX PiBHAHb.
3aHATTA 4. P0O3B’A3aHHA CUCTEM NiHIMHUX PIBHAHb PiISHUMKW METOo4aAMMW.

3aHATTA 5. BeKTOpM, ONepaLii Hag BEKTOpPaMM.

3aHaTTAa 6. CKanapHUii 4o6YTOK BEKTOPIB Ta 3aCTOCYBAHHA Moro.

3aHAaTTA 7. BEKTOPHWUI Ta MillaHM A0OYTOK BEKTOPIB Ta iX 3aCTOCYBaHHA.

3aHaTTAa 8. Mpama Ha NAOLWMHI pi3Hi GopmMM PIBHAHHA NPAMOI.

3aHATTA 9. [NoWMHa, Pi3Hi TMNKX 33434 HA PIBHAHHA NJOLWMHM.

3aHATTA 10. PiBHAHHA NPAMOi y NPOCTOPI Ta 3a4a4i Ha NPAMY Ta NJIOWWHY Y NPOCTOPI.
3aHaTTa 11. Kono, eninc, 3agadi nos’a3aHi 3 ix piBHAHHAM. linepbona Ta napabona, 3agavi Ha Ui PiBHAHHA.
3aHATTA 12. [MoBepXHi 2-ro NopsaAKYy 3a4a4i, EKCnpec KOHTPOIbHA 1.

3aHATTA 13. [paHMUA NOCNiIAOBHOCTI, Pi3HI TMNKM 33434 HA L0 TPaHMLLO.

3aHaTTa 14. M'paHnuya dyHKu,i. Pi3Hi BMUNaaKuM HEBM3HAYEHOCTEN.



3aHAaTTAa 15. 3apadi Ha nepLuy Ta 4pyry BUSHAYHY rpaHuLLio.

3aHATTA 16. HenepepBHicTb GYHKLIT, AOCNIAXKEHHA HA HENepepPBHICTb GYHKLiM. [TOPIBHAHHA HECKIHYEHHO
Ma/IMX Ta BEJIMKUX BENTNYMH.

3aHATTA 17. Po3puBun GyHKLiM, AOCNIAKEHHA HA TUMW PO3PUBIB.

3aHAaTTa 18. AndepeHuitoBaHHA GyHKUIN. JudepeHuitoBaHHA GYHKLiN 3a4aHNX MApPaMETPUYHO Ta HEABHO.

3aHATTA 19. 3HaxoaKeHHA gudepeHuiany GyHKLiM Ta MOro 3acTOCyBaHHS.

3aHatTa 20. lNoxigHi BULWLOro nopaaKy, 3HAXOAKEHHSA.

3aHAaTTa 21. 3acTocyBaHHA npasmAaa Jlonitana.

3aHaTTA 22. 3acTocyBaHHA AMdepeHLianbHOro YNC/IEHHA A8 A0CiAXKEeHHS QYHKLiN.

6. CamocriitiHa poboTa cTyaeHTa

CamocTinHa poboTa cTyaeHTiB (3aranbHa TPUBasicTb 76 roANH) NONIATAE Y:

CamocCTiMHOMY OnpaLfoBaHHi NeKuiiHoro martepiany (B po3paxyHky 0,3 rogmMHa Ha 1 roanHy NekuinHuX
3aHATb) — Bcboro 10 roamH

MiarotoBui A0 NPaKTUYHUX PobiT— BCboro 20 roamH

Migrotosui go MKP - Bcboro 3 roauH

BMKOHaHHI po3paxyHKoOBOi poboTn — BCcboro 13 roamH

MigroToBuUi 4O CEMECTPOBOro KOHTPO/HO — eK3ameHy — 30 roguH.

MoniTMKa Ta KOHTPOb
7. MNoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMOHEHTA)

JoTpumaHHA nonoxkeHb «Kogekcy yecTi KMl im. Iropa Cikopcbkoro» (po3ainu 2 ta 3)

CniBnpauA cTygeHTiB y po3B’A3aHHi NpobaeMHUX 3aBAaHb A03BOJIEHA, ane BiANOBIAI KOXHWUI CTyAeHT
3aXMLA@E CaMOCTIMHO. B3aemogia cTyaeHTiB nig Yac icnuTy KaTeropuyHo 3abopoHaeTbeA | byab-AKka TaKa
AifANbHICTb OyAe BBarKaTUCA NOPYLUEHHAM akagemidyHoi AobpoyecHOCTi 3rifilHO NPUHUMMIB YHiBEpCUTETY
111040 aKaAeMiyHOoi 06 poYecHOCTi.Y 3BUYaMHOMY pexXumi poboTH NeKuii Ta NPaKTUYHI 3aHATTA NPOBOAATLCA
B ayamuTopiax. Y 3millaHOMY/AUCTaHLUIMHOMY peXXMMi NeKUil Ta NPaKTUYHi 3aHATTA NPOBOAATHCA Yepes
nnatGopmm gUcTaHuiMHoro Has4aHHA Cikopcbkuin, Meet, ZoomTowlo.

8. Bugu KOHTPOJIIO Ta pEATUHIOBa CUCTEMA OLLIHIOBaHHA pe3y/ibTaTiB HaBuyaHHA (PCO)

MOTOYHMIN KOHTPOAb: eKCMPEec-ONMUTYBaHHA, ONUTYBAHHA 33 TEMOKO 3aHATTA, HanncaHHA MKP, BUKOHaHHSA
PP.

KaneHpapHUii KOHTPO/Ib: MPOBOAMTLCA A,BiYi HA CEMECTP AK MOHITOPUHT MOTOYHOIO CTaHY BUKOHAHHA BUMOT
cunabycy.

CeMecTpoBMIt KOHTPO/Ib: EK3aMeH

PeATUHroBa cucTema OLiHIOBaHHA

1. PeWlTUHr cTyAeHTa 3 AMCLUMNAIHM CKNafaeTbeca 3 6anis, WO OTPUMYKOTbCA 3a 2 eKcnpec-KoHTponi, 1
MOZY/IbHY KOHTPO/IbHY PO6OTY, pO3paxyHKoBY poboTy Ta pOHOTY Ha NPAKTUYHUX 3aHATTAX.CemecTpoBMM
KOHTPONEM € EK3aMEH.

MoToYyHMi Ta NigCYMKOBWMWA (CTapTOBWMM) iHAMBIAYAaNbHUA PEUTUHTN cTyaeHTa (R.) BM3HaAYarOTbCA Ha
ocHoBi50-6a1bHOI WKaAK ouiHoBaHHSA 32 GopMynoto
R.=R,, + Ry + Ryp + Rpyrp
2. KpwuTepiit HapaxyBaHHs 6anis
2.1. Poboma Ha NpaKmMu4HUX 3aHAMMAX
- aKTMBHa TBOpYa poboTta — 0,5 6anu;
- nnigHa poboTta—0,3 6an;



- nacmsHa pobota —0 6anis.

2.2. BUKoHaGHH#A po3paxyHKoeoi pobomu
- TBOpYe BUKOHAHHA poboT — 256anis;

- poboTy BUKOHaAHa 3 He3Ha4YHUMM Hegonikamu — 20 6anis;

- pob0oTy BUKOHAHO 3 NEBHMMW NOMUIKamn — 15 6anis;

- poboTy He 3apaxoBaHO (3aBAaHHA He BUKOHaHe abo € rpybi nomunkn) — 0 6anis.

2.3. ModynbHa KoHMposabHa poboma 8 6anu.

3. YMOBM NO3MUTUBHOI NEPLUOro KaJIEHAAPHOro KOHTPO/IIO € PO3B’A3aHHA He MmeHLe 50 % eKkcnpec KOHTPOIO.
YMOBOIO MO3UTUBHOIO APYroro KaaeHAapHOro KOHTPOMK € po3B’A3aHHAHe He meHuwe 50% eKcnpec
KOHTpOIO.

4. YMOBOIO IONYCKY 40 €K3aMEeHY € CEMECTPOBUIN PENTUHT He MeHLe 60 %.

5. E3ameHauitHuit 6inet cknagaetbca 3 2 TEOPETMYHUX Ta 4 NPaKTUYHUX 3aBAaHb, Ha MNiAroTOBKY
BiABOAUTBLCA 2 TOAMHW , EK3aMeH NPOBOANTLCA Y 3MiLaHii popmi.

— «BiAMiHHO», MOBHa BiANOBiAb, He meHLwe 90% noTpibHOoI iHdopMalLii, Lo BUKOHAHA 3riAHO 3 BUMOramu
[0 PiBHA «yMiHb», (NOBHe, 6e3noMUNKOBE PO3B’A3yBaHHSA 3aBAAHHA);

— «pobpe», A4OCTaTHLO MOBHa BiANOBiAb, HEe MeHLe 75% noTpibHOI iHpopMmalLi, WO BUKOHAHA 3rigHo 3
BMMOramm [0 PiBHA «YMiHb ab0 € HE3HAUYHi HETOYHOCTI (MOBHE PO3B’A3yBaHHA 3aBAaHHA 3 HE3HAYHUMM
HEeTOYHOCTAMMU);

— «3a/l0Bi/IbHO», HE MOBHa BiANOBiAb, He MeHlle 50% noTpibHoi iHpopMmaLji, WO BMKOHAHA 3rigHO 3
BMMOraMn [0 «CTEepPeoTUNHOro» pPiBHA Ta AeAKi NOMWAKM (3aBAAHHA BMKOHAHE 3 MNEeBHUMM
HeaoNiKamu);

— «He3aAoBi/IbHOY, BiANOBiAb He BiANOBiAaE yMmOBaMm A0 «3a40BinbHO» — 0 banis.

Tabnaunuga BigNOBIAHOCTI PENTUHTOBUX BaniB OLLIHKAM 33 YHIBEPCUTETCbKOIO LLIKAJIOH:

Kinbkicme 6anie OuiHka
100-95 BiagmiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a40Bi/IbHO
64-60 JoctaTHbo
MeHwe 60 He3afoBinbHO
He BMKOHaHi ymOBM A0MNYCKY He gonyuweHo

9. [JopaaTtkoBa iHpopmauisa 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

= [IUTaHHA, WO BMHOCATLCA HA MOAY/IbHY KOHTPOIbHY poboTy (abo Ha TeMATUYHI KOHTPONbHI pob0oTH)
HasegeHo y [logaTky A;
= [lpuKnag 3aBAaHHA AN po3paxyHKoBOi poboTn HaBeaeHo y JoaaTtky b;
= [IMTaHHA, WO BUHOCATLCA Ha €K3aMeH i MPUKAaL eK3aMeHaujinHoro 6ineTy HasegeHo y Joaatky B.
Po6ouy nporpamy HaB4YanbHOI gucuMnaiHu (cnnabyc):
CknapeHo foKTopom di3.-maT. HayK, npodecopom, Nopbayykom Bonogummpom MupocnaBosuyem
YxBaneHo kadeapoto matemMaTUyHOT i3k Ta audepeHUianbHUX piBHAHBb (NpoTokon Ne 9 Big 26 yepsHa 2026 p.)

Noroa)eHo MeTtoaunuHoto Komicieto HH IM3 im. €. O. MaToHa (npotokon Ne 8 /26 Bia 25 uepsHAa 2026 p.).



Oopatok A
Ha mopaynbHY KOHTPO/IbHY BUHOCATbCA 3aBAAHHA 3 TAKUX TEM :
Tema 1.1. MaTtpuui. BUsHauHuKN.
Tema 1.2. Cuctemu NiHIMHUX PiBHAHb.
Tema 3.1. Kpusi nepioro nopagky.
Tema 3.2. Kpusi gpyroro nopasaky.
Tema 4.2. I'paHunui GyHKLT.

Tema 5.2. AndepeHuitoBaHHA GYHKLIN OAHIEI 3MIHHOI.



3.

4.

5.

6.

7.

8.

9.

MpuKknag 3aBAaHHA ANA Po3pPaxyHKOBOI poboTtu

1. OOYuUCIUTU BU3HAYHUK :

2. Po3B’s3atu cuctemy piBHSHB :

Po3B’s13aT MaTpuuHEe PIBHSIHHS :

0 2 -1 4
A=|-2 -1 2 B=1{3

1 -2 -1 1
MobyaysaTtn rpadik PyHKLT :

3HANTU FPaHNLLIO :

3HANTU rpaHULLIO :

n

3HANTU rpaHULLIO :

3HANTU rpaHULLO :

3HANTU FPaHNLLO :

1 2 3

4 5 0

4 0 2
2x1 — Xy +x3 — 5x, = =3
2x1+3x, —3x3+x, =3
8x1 — X, +x3—x4= 7

4‘X1 —3x2 +3X3 +3x4 =7

p =2+ sin2¢

R R
oo (1—m)* — (1 +n)?

lir‘ﬁlon(\/nz +1—yn2-1)

2
. 2n% + 2\"
nl—I;Io}o 2n2+1

. Vax -2
m-———--
x224/2 4+ x —V2x

cos5x — cos3x

lim —
X—>T Ssin“x

Jopatok b



10.

11.

12.

13.

14.

15.

16.

17.

3HaAWUTK rpaHnLIO :

lim (vx — /x(x + 1))
3HaAWUTK rpaHnLIO :

lim (72x _ 23X)/
x—0 (tgx + xZ)

3HaWUTK rpaHnLIO :

fim (1= ¥ = 1)),

x—0 sin?2x
3HaAWUTK rpaHULIO :
lim In (1+ smx)/

x50 sin4dx

3HaAWUTK rpaHnLO :

lim x /2x
X—00
3HaWTK rpPaHULO :
1
lim(arctgx/x) /2
x—0
Jocniantn Ha HenepepBHICTb PYHKLiIO :
x2
Y =1
O6uncAnTU NoXiaHi PyHKLUIN :
sin x T X
1) y= o In (tg (Z +E)> npmux =0
2) y =2
1
3) ¥y = (Inx)x
4) y=x-tgy

d?y

— 2t ., — o
5) x = e*",y = cost 3HaUTH a2

6) y=1In(In (1 + x?))
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0.

AopaTtoK B
MUTaHHA, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOJb

MHOXHHH, OTeparii HaJl MHOKHUHAMH, TIPUKIIa/IH.

dopmyna 6iHOMA (METO MAaTUMATHYHOT 1HIYKITIT).

I'panutsg OCHiJOBHOCTI O3HAYCHHS, IPUKIIA/IN, €TUHICTb.

OCHOBHI BJIACTUBOCTI TPaHMUIII TIOCIIIJOBHOCTI (CyMH, Pi3HUIIL, JOOYTKY, YaCTKH).

Teopemu nipo 0OMeKeHiCTh 301KHOI OCIITIOBHOCTI, PO MEPEXia 0 TPaHHUIII B HEPIBHOCTI.
Teopema mpo TpH MOCTITOBHOCTI.

Teopema mpo icHyBaHHS TPaHUII MOHOTOHHOI OOMEKEHOT ITOCITiIOBHOCTI.

Ywucno e sSK TpaHMils MOCTiIOBHOCTI.

BepxHs Ta HWKHS TPaHHI TOCTIIOBHOCTI 03HAYEHHS TeopeMa IMpo iX XapakTepHu3alliio.
dyHIaMEHTATbHICTh TIOCIIA0BHOCTI, TOBECTH (DyHIaMEHTAIbHICTh 301KHOT ITOCITI IOBHOCTI,
kputepiit Komri.

OznauenHs rpanuui pyskuii B Touni no Komri ta no I'eitne.

OnHOCTOpPOHHI TpaHulll (PYHKIIIT, €JIEMEHTApHI BIACTUBOCTI IIUX TPAHUIIb.

HeckinueHo MaJi Ta BeMKI BETUYHUHH iX 3B 30K, OPIBHSHHA HECKIHYEHO MAaJIMX Ta BEJIMKHUX
BEJTMYMH.

.. SIn X
I'panunsg ¢pynkuii ko X—0.

HenepepBHicTh (hyHKIIIT B TOUIl, HEIEPEBHICTh CYMH, PI3HMUIIL, JOOYTKY Ta YaCTKU JBOX
GbyHKITIH.

[Tepma Teopema Beiiepuirpacca.

pyra Teopema Beitepmrpacca.

PiBHOMIpHa HemepepBHICTh HA 3aMKHYTOMY 1HTEpBaJi, Teopema Kanropa.

Po3puBu dyHKITIT, MpUKIaIM.

Martpuiti, onepairii HaJ MaTPUIISIMH.

BusHauHUK 03HaYeHHS Ta OOYUCIIEHHS, BIaCTUBOCTI BU3HAYHHKA.

3HaxopKeHHST 00epHEHOT MaTpHIIl yepe3 anredpaidHi JOMMOBHEHHS Ta 3 JOMOMOT OO
€JIEMEHTapHUX MEPETBOPEHb.

Merton I'ayca po3B’si3yBaHHsI CUCTEMH JIIHIHHUX PIBHSHb.

MatpuvHuii METOI PO3B’A3yBaHHS CUCTEMU JIIHIHHUX PIBHSHb.

Metox Kpamepa po3B’si3yBaHHS CUCTEMH JIIHIMHUX PiBHSHbD.

EBKigoBuit N-MipHUN TIPOCTIp, Onepallii HaJl BEKTOpaMH, CKIIPHUN OOy TOK.

[ToHATTS NIHIMHOT 3aJIEKHOCTI Ta HE3aJICKHOCTI BEKTOPIB, Oa3ucC.

JliniliHMIA onlepaTop, BIACTHUBOCTI JIIHIHHUX ONEpaTopiB, MPEACTABICHHS JIIHIHHOTO olepaTopa B
N-MipHOMYTIPOCTOPI.

Martpuiis epexojy Biji 0JHOTO 0a3UCy JI0 1HIIOTO0, 3aITUCMAaTPHIll OTIepaTopa B HOBOMY Oa3ucli.
Panr mapuiii o6uncIeHHHS.

Po3B’sI3HICT cHCTEMU JTIHIMHUX OJHOPIAHUX PiBHIHb, IPEACTABICHHS 3arajJbHOTO PO3B A3KY .
Teopema Kponekepa-Kamnemnni, mpeactaBieHHs 3araJbHOTO pO3B A3KY.

BrnacHi 3Ha4eHHsI Ta BJIacH1 BEKTOPH JIIHIKHOTO onepaTopa iX 3HaXOKEHHSI.

CkansipHuii Ta BEKTOpHHI 100yTOK BEKTOPIB iX 3aCTOCYBAHHS.

3MimaHuii J0OyTOK BEKTOPIB Ta HOro 3aCTOCYBAaHHS.

3aranpHe PIBHSHHS NPSMOi HA IJIOMIMHI BUBIJ 3MICT KOS(II[i€HTIB.

PiBHAHHS NpsAMOI y BiJIpi3Kax Ha OCSX Ta 3 KyTOBUM KOe(DilliEHTOM 3HaXO/DKEHHS KyTa MK
MPSIMUMU, YMOBa MEePHEHAUKYIISIPHOCTI.

HopwmanbHe piBHSHHS NPsAMOI 3HAXO/KEHHS BiAICTaH1 BiJl TOUKU J0 MPSIMOI.

3aranpHe piBHSHHS IUJIOIIKMHYU BUBiJ HOT0, 3MICT KOE(]IilLli€HTIB.

PiBHSHHS TUIOLIMHM 1110 IPOXOJIUTH Yepe3 TPU TOUKHU, Yepe3 TOUKY Ta JBa BEKTOpA.
PiBHSHHS MIIOMIMHY B BiJpi3Kax Ha OCSIX, Ta HOPMAaJIbHE PiBHSIHHS MJIOLMIMHHU.

PiBHSHHS MpsAMOT Yy IPOCTOPI K MEPETHH TUIONIMH, KAHOHIYHE PIBHIHHS MPSMO].

B3aemHe po3MmilieHHs NPsAMOi Ta IUIOIKUHH Y TIPOCTOPI.

KpuBi apyroro nopsiiky BUBi piBHSHHS €JIilica, OCHOBHI MapaMeTpH eIlirca.

I'imepOona BUBIA KAHOHIYHOT'O PIBHAHHS, OCHOBHI ITapaMeTpH.



46. ITapaGona BHBi/I KaHOHIYHOTO PIBHSHHS, TAPAMETPH.

47. IlpuBeneHHs 10 KAHOHIYHOT'O BUTJISAY PIBHSHHS KPUBOI IPYTOro MOPSIKY.
48. TToBepxHi Ipyroro MOpsaKy OCHOBHI THUITH TIOBEPXOHb.

49. TToxigna (yHKIIT B TOUII O3HAYEHHS OCHOBHI BIIACTUBOCTI.

50. I'eomeTpuuHMIA Ta MEXaHIYHHIA 3MICT MTOXITHOT.

51. PiBHSIHHA JOTHYHOI Ta HOpMaJIi, MAOTHYHA Ta MTHOPMAIb.

52. TloxigHa ckinaaHol QYHKIT, ToXigHa QyHKIIIT 3a1aH0T HESIBHO.

53. Jlorapudmiune audepeHiitoBanHs, MoxiaHa (GyHKIII 3aJaH01 ITapaMeTpHYIHO.
54. Tudepenmian, HOro reOMETPUIHHUI 3MICT, 3aCTOCYBaHHS /10 HAOIMKEHUX OOYHCIICHb.
55. [NoxiaHi BEIIOTO MOPSIIKY (QYHKITIH 3a1aHUX SBHO HESIBHO Ta MAapaMETPUIHO.
56. ®opmymna JleitbOHina.

57. Iudepenmian BUIIOTO TOPSIKY.

58. Teopema ®@epma, Pomst ta Jlarpamka.

59. Teopema Korri.

60. HeoOxigHa Ta 0CTaTHS YMOBa MOHOTOHHOCTI (DYHKITi1.

61. ®opmymna Teiinopa .

62. Teopemu JlomiTans, HaCIIiOK 3 Hel.

63. Jocmimkenns GyHKIIi Ha BUITYKITiCTb.

64. JlokanbHHIA EKCTPEMYM JOCIIKEHHS.

65. 3HaX0/HKEHHS TOYOK EKCTPEMYMY, TOCTaTHI YMOBH €KCTPEMYMY.

66. Toukn neperuHy, AOCIiHKEHHS Ha EeKCTPEMYM 3a JIOTIOMOTO0 CTAPIINX MOX1THHX.
67. AcumnroTH (QyHKIII1, 3HAXO/PKEHHS ACHMIITOT.

MpuKknag eksameHauiiiHoro b6inerty

HAL[IOHAJH)HI/Iﬁ "l:EXHIUIHI/H\/JI VHIB]%PCI/ITET VKPAIHU
«KUIBCHKUU TTOJITEXHIYHUU IHCTUTYT
iveni ['OPS CIKOPCBKOI'Ox»

PiBenb BHIIOT OCBITH — mepiuii (6aKaIaBpChbKUN )

CremianbHicTh — G8 «MaTepiao3HABCTBOY

OcsitHBO-TIpOdeciiina nmporpama «IHKeHepis MeTaIeBUX MaTepiaiiB IPOrpaMHUMH 3aCO0aMH I TYYHOT'O
IHTETIEKTY

Hapuansha mucnumiina — « Bumma matrematuka. Yactuna 1. Jludepenmianpae yncieHHs Ta JTiHiiHa anreopay»

EK3AMEHAIIMHUMA BJIET Ne _1

... Sin X
1. I'panung dyakmii —— , ko X—0 (3 1oBeaeHHSIM).
X

2. PiBHAHHS IUIONIMHM V BUIPI3KAX HA OCAX, HOPMAJIBHE PIBHIHHS ILUIOIIWHH.
3. 3anaui.

1. 3uaiity :
1
lim x%e*’

x—0

2. TlepeBipuTH Ha JiHIAHY 3aJEXKHICTh, HE3aJICKHICTh BEKTOPH :

& (LLLY),6 121D 6L 2D e, (5323



3. Hamucatu gpopmyiry Telinopa 4-ro mOpsaKy, OpH X, =4 y =~/

4. 3HaiiTi 00epHEHY MaTPUIIIO 10
2 7 3
3 9 4].
1 5 3
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