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aHaJi3yBaTH, MOJENIOBATH Ta PO3B’SI3yBaTH NPUKIAAHI IHXKEHEPHI 3ajadi i3 3aCTOCYBaHHSAM, J€ Le
MOJKJIMBO, OOUHCITIOBAILHOI TEXHIKMY.

IIporpamMmHi KOMIIETEHTHOCTI:

3araabHi komnereHTHOCTI (3K)

3K 01 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX.
®axoBi komnereHTHOCTI(PK)

@K 01  3parHicTh 3aCTOCOBYBAaTH 3HAHHS MAaTEMAaTHKH, B 00Cs3i, HEOOXITHOMY JUIS BHKOPHUCTAHHS
MaTeMaTHYHUX METOMIB JUIS aHAJII3Y 1 CHHTE3y CHCTEM aBTOMaTH3allii.

IIporpamui pe3yibTaTH HABYAHHA

I[IPH 01 3naru niHIHY Ta BEKTOpHY anreOpy, audepeHIlianbHe Ta IHTerpajibHe YHUCICHHS, (QYHKITIT
0araTboX 3MIHHUX, (YHKIIOHAJIbHI pAaM, AUQepeHuiaabHi piBHAHHS i1 (QYHKIIT oAHi€i Ta GaraThbox
3MIHHUX, ONeEpalliiHe YHUCIeHHS, Teopiro (YHKIII KOMIUIEKCHOI 3MIHHOi, TEOpir0 HMOBIPHOCTEH Ta
MaTeMaTHYHy CTAaTHUCTHUKY, TEOPiI0 BUMAJKOBUX TPOIECIB B 00Cs3i, HEOOXiTHOMY IJIsi KOPUCTYBaHHS
MaTeMaTHYHUM araparoM Ta METOJIaMH Y Trajly3i aBTOMaTH3aIlii.

2. IlpepexBi3uTH Ta MOCTPEKBI3NTH IMCHHUILIIHN (Micle B CTPYKTYPHO-JIOTi4Hil cxeMmi
HABYAHHS 32 BiINMOBiIHOI0 OCBITHLOI TPOrPaMOIO0)

Buknanaerses B mepiioMy ceMecTpi Ha 6a3i IOBHOI cepeTHhOo1 a00 cepeTHbOo1 podeciiiHOl OCBITH.

3. 3MicT HABYAJBLHOI IMCHMILTIIHA

1. Enemenmu ninititnoi anzeopu. Bu3HauHMKY, X BJIACTMBOCTI Ta OOYMCIICHHs. Martpulii Ta Iii Haj
HUMH, oOepHeHa Mmarpuisd. CucTeMu JiHIKHUX anreOpaiunux piBHsHb. Popmymu Kpamepa. Meton
["aycca. Teopema Kponekepa- Kanesni.

2. Enemenmu eéexmopmuoi anzedpu. Bextopu, NiHIMHI oneparii HaJ BEKTOpaMH, HANPSAMHI KOCUHYCH.
Po3knan BekTopa 3a KoopAMHATHUM Oa3ucoMm. CKansipHul, BEKTOPHUM Ta MimIaHuil NOOYTKH, X
BJIACTUBOCTI, TEOMETPUYHHI Ta MEXaHIYHUH 3MICT.

3. Enemenmu ananimuunoi 2eomempii. Pi3Hi BuayM piBHAHB npsmoi Ha muionuHi. [lnommuna. IIpsma
JiHIA B mpocTopi. B3aemHe posranryBaHHsA mpsAMoi 1 IIOUIMHH. [IOHATTS JiHII APYroro MOpsAKy.
Koo, eninc, rinep6oia, napabona Ta ix BractuBocTi. [IoBepxHi Apyroro nopsjaky.

4. Bcmyn 00 mamemamuunozo auanizy: OyHkuis, crnocodu ii 3amanHsa. Knacudikamist ¢(yHKIin.
YucnoBi NOCHIIOBHOCTI, TpaHuLll. ['paHuIls Ta HenepepBHICTh (PYHKIIT O/IHI€T 3MIHHO.

5. Augpepenuianvne uucnennsn pynkyii ooniei 3minnoi: Iloxinna ¢ynakuii, nudepenmian. [loxigxi ta
TudepeHIiaay BULIIMX MOPAIKIB, X 3aCTOCYBaHHs. 3acTOCYBaHHS AU(EPEHIIaIbHOTO YUCICHHS IS
JnociipKeHHs QyHKIIN 1 T00y10BH iX rpadikis.

4. HapuanbHi MaTepiaiu Ta pecypcu

OcHoBHa JiTeparypa

1. dy6osuk B. II., FOpux I. I. Buma marematuka: HaByansHuil nocionnk. — K.: ”A.C.K”, 2006. — C.
648. — ISBN 966-539-320-0.

2. Buma maremaruka. 3i0pHUK 3a7a4: HauanbHUl nocioHuk / B. I1. JIyboBuk [Ta iH.]. — K.: ”A.C.K.”,
2005. — C. 480. — ISBN 966-319-036-1.

3. HazieB E. X., BrnagimapoB B. M., Muponens O. A. JliniiiHa anreOpa Ta aHaliTHYHA T€OMETPIs:
HavanbHuil nmocionuk. — K.: JIn6iae, 1997. — C. 152.

4. Nynkin M. €., MioxenkoBa O. 0., Crenaxno 1. B. Buma maremaruka: mipy4Huk JUist 3700yBadiB
cTyneHs OakanaBpa 3a imxeHepHUMH crietianbHocTaMu. — K.: KIII im. Iropst Cikopebkoro, 2022, —
C. 449. — URL: https://ela.kpi.ua/bitstream/123456789/51064/1/Dudkin_V_matymatyka 22.pdf.
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5. Bepurina 1. B., €psomina T. O., IloBapoa O. A. Buma marematnka. BcTyn no mareMaTHUHOTO
anamizy: Meroaununi BkaziBku. — K.: KIII im. Iropss Cikopcekoro, 2021. — C. 27. — URL:
https://ela.kpi.ua/bitstream/123456789/41281/1/Vyshcha-matematyka Vstup-do-mat-an_MV.pdf

6. Buma matematuka. EnemenTu miniiiHoi anreOpu. [Ipaktukym [EnextponHuit pecypc]| : HaBYanbHUI
NoCiOHMK Juis 37400yBadiB CTyneHs OakanaBpa 3a TexHiuHuMmH creuianbHocTamu / KIII im. Irops
Cikopcekoro ; yknan.: €. B. Maccanitina, I'. K. HoBukosa, 3. I1. Opauncbka. — EnekTpoHHI TEKCTOBI
nai (1 ¢aitn: 923,61 Ko6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2020. — 36 c.

https://ela.kpi.ua/handle/123456789/36428

7. Buma matematuka. Kpusi Ta moBepxHi apyroro nopsaky. [Ipaktukym [Enexrponnuii pecypc] : HaBd.
noci6. s 3m00yBaviB cTymeHs OakanmaBpa 3a TexHiyHMMH crenianbHocTssMu / KIII im. Irops
Cikopcekoro ; ykaaa.: €. B. Maccanitina, B. A. ITwmnenko. — Enexkrponni Tekcrosi nani (1 daiin:
1,42 M6aiit). — KwiB : KII im. Irops Cikopcekoro, 2023. - 37 c.
https://ela.kpi.ua/handle/123456789/56547

8. Buma marematuka. I'panuni. Henepepsuictb. [Ipaktukym [EnextpoHHHi pecypc| : HaBYalIbHHUN
MOCIOHUK I 3100yBaviB CTyIeHs OakaiaBpa 3a TexHIYHUMHU creriaabHocTsiMu / KIII im. Irops
Cikopebkoro ; yknan.: €. B. Maccanirina, I'. K. HoBukosa, 3. I1. Opaunceka. — EnekTpoHHI TEKCTOBI
nani (1 ¢aitn: 1,93 M6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2020. — 36 c.
https://ela.kpi.ua/handle/123456789/39960

JonarkoBa Jireparypa

1. Aynkia M. €., HioxenkoBa O. 1O., Crenaxuo I. B. Buma matemaruka. I[IpakTukyMm: HaBYaIbHHMA
nocionuk. — K.: HTYY «KIII im. Irops Cikopcbkoro», 2021. — C. 409. — URL:
https://ela.kpi.ua/bitstream/123456789/47504/1/Vyshcha%20matematyka Praktykum.pdf

2. Buma maremarnka. AHaJiTH4YHA TE€OMETpis Ta JiHiAHA anreOpa. EnemeHnTn BekTOpHOI anreOpw.
Koncnekr nekniit. / O. B. Ky3sma [1a in.]. — K.: KIII im. Iropst Cikopcekoro, 2021. — C. 127. —
URL : https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha matematyka.pdf

3. 30ipHuKk 3aBaanb 3 BuIIoi MmatremMatuku. Yactuna 1 / 3a pea. B. M. Bnagimipos, O. A. Ilyuxos, M. B.
IImurescekuii. — K.: ITomitexnika, 2003.

4. Bepurina 1. B., €promina T. O., IloBapoBa O. A. Buma maremaruka. EneMeHTH aHaTITHYHOI
reomerpii: Ilpaktukym. — K.: KIII im. Irops Cikopeekoro, 2021. — C. 33. — URL:
https://ela.kpi.ua/bitstream/123456789/41239/1/VM_EAG.pdf

OcHOBHY Ta JOJAaTKOBY JiTepaTypa MO>XHa 3HAWTH B MEpEXi IHTEpHET, B HayKOBO-TEXHIUHIN
616moreni iM. I'. 1. JleHnCceHKa, a TaKOX 6 e1eKmpoHHuUX pecypcax y sionogionomy Google class.

HaB4yajaLHMii KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJBHOI JMCUMILTIHM (OCBITHHOTO KOMIIOHEHTA)

Ha nexyitinux 3anammax — KOHCIEKT (EJIEKTPOHHUN BapiaHT) JIEKIi, TOCTaHOBKa MpoOeMH,
MOTHUBAILiS 1 apryMEHTallisl MaTepiaily, MOsICHEHHS, TPUKJIAAN Ui 1TI0CTPallii TEOPETUYHUX MOHSATS.

Iepeik gexuii

Tema 1. Enemenmu niniiinoi anceopu
Jexuia 1.
BusHaunuku Apyroro 1 TpPETHOTO TMOPSAKIB, iX BIACTUBOCTI, oOuwcieHHs. CucremMu JTIHIHHUX
anreOpaiynux piBHsAHb. @opmynu Kpamepa. IToHATTS npo BUSHAYHMKH BUIIMX NOpPsAKiB. Po3B's3yBanHs
CUCTeM JIHIMHMX anreOpaidyHUX piBHSAHb MeTonoM [aycca. Marpumi ta aii Hajg Humu. ObGepHeHa
MmaTpuils. Teopema icHyBaHHS oOepHeHOl Marpuii. Po3B's3yBaHHS cHCTEM JHIMHMX anreOpaiuHux
pPIBHSHB 3a JIOMOMOTOI0 MAaTpuyHOTO MeToay. Panr wmarpuri. Teopema mnpo Oa3ucHUA MIHOP.
EnemenrapHi neperBopenHs marputi. Teopema Kponekepa- Kamnesni.

Tema 2. Bekmopna anzeopa

Bekropu, niHiitHi oneparii Haj BekTopamu. HampsiMHI KocuHycH BekTopa. [Ipoekuii Ta iX BIacTHBOCTI.
Po3knan Bektopa 3a xoopauHatHuM Oasucom. JliHINHA 3aJIEKHICTh 1 HE3AJIEKHICTh BEKTOPiB. BiacTann
MDX JBOMa TOYKaMH; ITOJLT BiIpi3Ka B JaHOMY BiIHOIIEHHI; KYT M BeKTOpamu. CKalsipHU, BEKTOPHUI
Ta MIIIaHUHA TOOYTKH. iX BJACTUBOCTI, TCOMETPUYHHI Ta MEXaHIYHUN 3MICT.
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Tema 3. Ananimuyuna ceomempisn
Jlekuia 2.

Kanoniune Ta mapameTpuyHe piBHSIHHS MPSIMOI HA IUIOMIKHI. PIBHSHHS mpAMOI 3 KyTOBUM Koe(illieHTOM
Ta iHINI BUAM PIBHSHHS mpsMoi Ha twiomuHi. KyT MK nBOMa mpsMUMH. YMOBH MapajelbHOCTI i
HNEePIEHANKYISIPHOCTI JIBOX MNPSAMHUX Ha IUIOMIMHI. PiBHSHHSA IUIOIIMHY, SIKa MPOXOAUTH 4Ye€pe3 TOUYKY
NEepIEHINKYISIPHO JaHOMY BeKTOpy. HopManbHe piBHSHHS IUIOIIMHY. BifcTaHb BiJ TOYKH A0 IUIOMIMHU.
YMOBHU mapanenbHOCTI 1 MePIEHANKYISIPHOCTI BOX IUIOMMH. KaHOHIYHI PIBHAHHS MPSAMOI B IPOCTOPI.
KyT M ABOMa mpsIMEMH B MPOCTOPi. YMOBU MapajebHOCTI 1 MEPHEHIUKYISIPHOCTI JBOX HPSIMHUX B
npoctopi. KyT Mik mpsaMoro 1 IJIOMIMHOW. YMOBH MapajielbHOCTI 1 NMEPHEHAMKYIAPHOCTI MPSAMOI i
mwiomuuu. [lonsarTs minii apyroro mopsaky. Komo, eminc, rimepOosa, mapabojia Ta iX BIACTHBOCTI.
[ToBepxHi APYroro MOpsIKYy.

Tema 4. Bcmyn 00 mamemamuyno2o ananizy

Oyukiig, crnocodu i 3amanHs. OOepuena dynkuig. Cknagena ¢ynkmisa. Kriacudikaris ¢GyHKIINA.
[TocninoBHOCTI, MOHOTOHHI Ta 0OMexeH1 mociimoBHOCTI. I'panuts mocnigoBHOCTI. ['eomMeTpryuHMiA 3MiCT
rpaHulli TOCHiAOBHOCTI. JlocTaTHs 03HAKa iICHYBaHHS TpaHUIl MOCTiA0OBHOCTI. ['panuns QpyHKIii, OCHOBHI
BJIACTHBOCTI TpaHUI QyHKIil. HeckiHueHHO Mai i HECKIHYEHHO BEJIHKI (DYHKIIT Ta 3B’S30K MK HUMH.
Apudmernuni omnepauii Hax rpaHuismu. [lepma i1 apyra uynoBi rpanuii, ix Hachuigku. [lopiBHSHHS
HECKiHYeHHO Manux. HemepepBHicTh (QyHKIIT B TOYIl, OAHOCTOPOHHS HEMEPEPBHICTH (DYHKIT B TOYIII.
Touku po3puBy, ix kinacudikaris. HenepepsHicTs ckianenoi ¢pynkiii. Teopemu Komi 1 Beliepmtpaca.

Tema 5. /Tughepenuianvue yucnennsn ¢pynkyii 0oHiei sminnoi

Jekuia 3.

3amavi, SKi NPUBOIATH JO NOHATTA moxigHoi. IToximua. OOYMCICHHS TMOXiAHMX BiJl OCHOBHHX
eneMeHTapHuX (yHKIiH. Popmyna s npupocty ¢yHkuii. HemepepBHicTh QyHKIIT, SKa Ma€e MOXiaHY.
[TpaBuna obuncienHs NoxigHuX. Teopema Ipo iCHyBaHHS 1 HeTlepepBHICTh o0epHeHoi yukuii. [Toxigna
obepuenoi ¢ynkmii. IToxiqHa oOepHEHUX TPUTOHOMETPHUHUX (YHKIIH. J[udepeHiiioBHICTh QyHKITI.
Hudepennian ¢ynkuii. 38’530k audepeHIiany 3 MOXIJHOW, I€OMETPUYHUN 3MicT audepeHIiany.
3actocyBanHs nudepeHmiany 10 HaOmmxeHUX oOuncieHb. JludepeHmioBanHs (QyHKIN 3agaHUX
napameTpuuHo, HesBHO. [loximi 1 audepenuiann Bunmx nopsakis. @opmyna JleitOnina. IlpaBuio
Jlomitans YMoBU MOHOTOHHOCTI (yHKuii. Makcumymu, MiHiMmymu. HeoOxigHa ymoBa eKCTpeMyMmy.
JlocTaTHI yMOBHM €KCTpPEMyMY, $IKI BCTaHOBJIIOIOTHCS 3a JOMNOMOrOI0 Mepuioi 1 JApPYyroi MOXiJHOI.
3HAXO/KEHHS] HAMOUIbIIOro 1 HaMEHIIOro 3HaueHHA (yHKUII Ha BiApi3Ky. OMYKIICTh 1 YTHYTICTb
KpuBHX. TOUKM NeperuHy, HeoOXiHa 1 JOCTaTHA yMOBa Neperuny. AcumMnToTH. JlocmikeHHs QyHKIiH 1
nooyaoBa rpadikis.

Ha npakmuynux 3anammax — THUIOBI 3aBJaHHs 1 3aja4l MiJBUIIEHOT CKIAAHOCTI, SK1 JAIOTh
3MOT'y 3aCBOITH OCHOBHI MaTe€MaTH4Hi MOHATTS Ta iX BIACTUBOCTI, BUPOOUTH BMIHHS BUKOPHUCTOBYBATH
MaTepiai Jijisi CaMOCTIHHOTO PO3B’sI3yBaHHS 3a71a4.

ITepenik (opi€eHTOBHMIT) NPAKTHYHUX 3aHATH

Tema 1. Enemenmu niniiinoi anzeopu
Ilpakmuune 3anamms 1.
Busnaunuku apyroro i Tpetboro nopsakis. CucteMu TpbOX JIHIMHHX pIBHAHb 3 TPhOMa HEBIJOMUMHU.
@®opmynu Kpamepa. Busnaunuku n-ro mopsaky. Merox ['ayca po3B’si3yBaHHS CUCTEMHU DPIBHSHb.
Marpuri. [ii wag marpuigsmu. OOepuena matpuils. Panr matpurmi. Teopema Kponekepa-Kameni.
Pospaxynkoea poboma uwacmuna 1.

Tema 2. Bekmopna anzeopa
Bekropu. JliniitHi onepariii Hag BekTopamu. Hanpsimuai kocuHycH Bektopa. basuc. Ckamsipuuit 100yTok
Ta iloro BnacTuBoCTi. BekTopHMi 100yTOK Ta fioro BracTuBOCTi. Miranuii JoOyTOK.

Tema 3. Ananimuuna ceomempisn
[Tpstma ninig Ha momuHi. [Inomuna. Ilpsma y npocropi. BzaemHe po3sraniryBaHHs NpsAMOi 1 TJIOUIMHH.
JIiHii i TOBEPXHi APYrOro MOPSIKY.
Mooynvna konmponvha poboma yacmuna 1.



Tema 4. Bcmyn 00 mamemamuyno2o ananizy
Ilpaxmuune 3anamms 2.
OOuncneHHst TpaHMLb MocigoBHOCTeH. OOumciaeHHs rpaHulb (YHKIIl 3 BUKOpHCTaHHAIM 1-i 1 2-1

BU3HAYHUX TpaHulb. EKBiBaJeHTHI HecKiHYeHHO Mami. OOYHCIEHHS TpaHuIb 32 JOIOMOTOIO
€KBIBAJICHTHUX HECKiHUYeHHO ManuxX. HemepepBHicth (ynkuii. Knacudikamiss To90k po3puBy (QyHKIIII.
Pospaxynkoea poboma wacmuna 2.

Tema 5. lughepenuyianvne uucnenna ynkyii oonici sminnoi
OOunCIIeHHsT TOXITHUX SIBHO 3amaHuX (QyHKOiA. OOYHMCICHHS TNOXITHUX (YHKIIA 3alaHuX
napamMeTpuydHo, HesBHO. Judepenmian dynkmii. 3poctanns 1 cmagaHHs GyHKIIA. TOYKH eKCTpeMyMmy.
HocnimkenHs QyHKIIH HA OMYKIIICTh 1 YTHYTICTh. Touku neperuny rpadika ¢yHkiii. Acumnroru. [ToBHe
nociikeHHs GyHkuii Ta modynosa ii rpagika.
Mooynvna konmponvha poboma yacmuna 2.

6. CamocriiiHa po0oTa cTyaeHTa

Buou camocmiiinoi po6omu — onpairoBaHHs JIEKIIIHOTO MaTepiaiy, po3B’A3yBaHHS MPAKTUYHUX
3aBllaHb, BUKOHAHHS PO3PaXyHKOBOI POOOTH.

IoniTnka Ta KOHTPOJIB
7. lloniTHKA HABYAJIBHOIL JUCHUIIIHU (OCBITHHOT0 KOMIIOHEHTA)

3aHATTS NPOBOJATHCSA OHJIAMH 3rifHO po3Kkiany. [IpHCyTHICTE Ha 3aHATTAX HE € 000B’A3KOBOIO,
IPOTE CTYAEHTAaM PEKOMEHYEThCS i1’ € JHYBATHCS HA 3aHATTS, OCKUIBKUA POOOTa B IPyIli 3 BUKJIAJAa4eM €
OUTBII SKICHOIO, KPIM TOTO CTYIEHT MOXKE OTPHMATH BiAMOBIb HA TUTAHHS IT114aC 3aHATTS Ta PO3BUHYTH
noTpiOHI yMiHHS ¥ HaBWYKH, IO TependadeHi B rI0OaIbHOMY PO3YMIiHHI BHBUEHHS Kypcy «Bwuma
maremaTtnka. Yactuna 1. Jliniiima anreOpa. udepeHmiaabHe YHCICHHS», Ta € OCHOBHOIO METOIO
HaBYaHHS BHUIOMY. SIKIIO CTYAEHT HE BIJBiAye 3aHATTA, aje 3aBIaHHS BUKOHYE, BHKIAJa4 MOXKeE
MIPOBECTH YCHY CIIBOECIAY, MO0 YHUKHYTU MOPYIIECHHS aKaJeMIuyHO1 10OpOYECHOCTI, 3T1THO MPUHIIUITIB
YHIBEPCHUTETY 11010 aKaeMi4HOT J00pOYECHOCTI.

Hotpumanss nonoxenb «Konekcy gecti KIII im. Iropst Cikopebkoroy (po3aiiau 2 ta 3).

CmiBriparist CTyACHTIB Y pO3B’si3aHHI NMPOOJIEMHUX 3aBJaHb J03BOJICHA, alie BIAMOBIAI KOXKHHIMA
CTYAEHT 3aXHIae caMOCTiliHO. B3aeMonis CTyZIEHTIB MiJ 4ac €K3aMeHy KaTerOpH4HO 3a00pOHSETHCA 1
Oy/b-siKa Taka JIsUTbHICTh Oy/ie BBaXKATUCA MOPYIICHHSIM aKaaeMIdyHOT JOOPOUYECHOCTI, 3T JHO TPUHIIUIIIB
YHIBEPCHUTETY 11010 aKaJeMi4HOT T00pOYECHOCTI.

s noxpawenns 38’a3Ky cmyoeHma ma uUKIA0AYa 6Ci NeKyiuMi mamepianu ma mamepianu
npakmuunux 3auamo (PDF ¢aiinu ma gideo-3anuc nexyiti i npakmuynux 3aHsAmMb) posMIWYHOMmMucs 6
GoogleClass.

8. Buau KOHTPOJII0 Ta PeiTHHIOBA CHCTEMA OLiHIOBAHHSA pe3yabTariB HapuaHHsa (PCO)
Ilomounuit Konmpoap: eKCIpec-oNUTYBaHHS Ha 3aHATTAX, HanucanHs MKP i1 PP.
Cemecmpoeuii KOHMPO/ib: €K3aMEH.

PeiiTnHroBa cucreMa oniHlOBaHHs pe3yJbTaTtiB Hap4aHHs (PCO)

Peitmunz cmyoenma 3 nagyanvnoi oucyuniinu pospaxosyemuoca 3i 100 6anie: cemecmposuil
peimune (50 6anie) ma exzamenayiunuii peumune (50 oanis).

1. Cemecmposuii peiimune cxnanaerbes 3 50 6aniB, sSKi CTYAGHT OTPUMYE MPOTATOM CEMECTPY,
po3nodinenns banie 8i00y8acmMbCs 3a OAYEHHAM BUKIAOAYA 3 NPAKMUKU.

PexomenioBaH1 BUAM pOOIT 1Isl OLIIHIOBAHHS OanaMu:
— BUKOHAHHS MOZYJIbHOI KOHTPOJIEHOI pOOOTH, siIka MOKe OyTH TMOJijeHa Ha YaCTWHU 32 OCHOBHHUMH
TeMaMHl Kypcy (Ha AYMKY BHKJIagaya). baaum MK dYacTUHAMH MOJIYJIbHOI KOHTPOJBHOI POOOTH
PO3MOIUISAIOTHCS B 3aJICKHOCTI Bl KIJTBKOCTI Ta CKJIAAHOCTI 3aBJaHb (Ha JyMKY BHUKJIa/1a4a).



— BUKOHAHHSI PO3PAaXyHKOBOI, sIka MOK€ OyTH TMOJIICHa HAa YAaCTHHH 32 OCHOBHHMH TeMaMH Kypcy (Ha
IYMKY BHKJIaaada). bamu Mk "4acTMHaAMH PO3paxyHKOBOI POOOTH PO3MOAUISIOTHCS B 3aJIEKHOCTI BiJ
KIJIBKOCTI Ta CKJIAHOCTI 3aBAaHb (Ha JyMKY BHUKJIaJa4a).

Hanpuxnao:

— Po3paxynkoBa po6ota 4.1 (10 6aniB) o temi « Enemenmu ninitiHoi aneebpuy.

— MopaynbHa KOHTpoJibHa pobota 4.1 (15 GanmiB) mo Temam «Bexkmopha ancedpay» i «Ananimuuna
2eOMEeMPpIsy.

— PospaxynkoBa po6ota 4.2 (10 6aniB) mo temi « Bcmyn 00 mMamemamuyro2o aHaiisyy.

— MoaynpHa KoHTpoJibHAa poboTa 4.2 (15 GamiB) mo temi «Jughepenyianvre yucnenns @Qynxyii ooHiei
3MIHHOI.

Po3paxyHkoBy poOOTYy CTYJICHT MOBHHEH 3aTH HE Ii3HIIIe, HIX 32 THXKJCHb JI0 €K3aMeHY, 00
BUKJIAa4 3MIr ii mepeBipuTH. SIKIIO CTYACHT HE BUKOHYE L0 BUMOTY, TO BiH JO €K3aMEHy He
JIOITYCKAEThCS.

3acanvua cucmema oyiHIOBAHHA BUKOHAHUX CIMYOEHMOM 3A80AHb!

— «B1IMIHHO» — ITOBHA BiNOBiAb (He MeHIe 95% notpibHoi iHdopmallii);

— «100pe» — IOCTaTHBO MOBHA BIAMOBIIL (He MeHIIe 75% moTpiOHOI iHpopMaIrii), abo MOBHA BiAMOBIIL
3 HE3HAYHUMU HETOYHOCTSIMH;

— «3aJI0BIJILHO» — HEMOBHA BIAMOBIAH (He MeHIe 60% moTpiOHOI iHpopMalii) Ta He3HAUHI TOMUIIKH;

— «HE3aJI0BUIBHO» — HEMA€E NPaBUIIBHOI 1/1e1 p0o3B’si3aHHs 3a/1a4i a00 3a/1a4a He po3B’si3aHa 30BCIM.

2. Ex3amen. ExzaMenaniiinuii pedtuar — 50 6anis.

Ymoeu oonycky 0o exzameny: miHiMarbHa TO3UTUBHA oIiHKa (He MmeHme 60%) 3a MKP,
3apaxoBaHa PO3paxyHKOBa pobOTa, ceMeCTPOBHIA perTHHT He MeHIe 30 OamiB.

Ex3amenarriitHa po0oTa CKJIAIA€ThCs 3 2-X TCOPETUYHUX 3alUTaHb Ta 3-X MPAKTUYHUX 3aBJIaHb.
Bci 3aBmanns omiHiorothes mo 10 6amiB. Ex3ameHn BimOyBaeThCs YCHO B PEXUMIi BiIe03B’sI3KYy 3TiIHO 3
po3kianoM. [nst OGinbil O0'€KTUBHOI OIIHKM PIBHS MiATOTOBKMU CTYJCHTA €K3aMEHATOPOB1 HAJa€ThCA
IIPABO 33J]aBaTH JIOJAATKOBI MUTAHHS B MEKaX HABYAILHOI MPOTPAMH.

Ilepenik meopemuunux 3anumanv, AKi 6UHOCAMbCA HA eK3AMEH:

BusHayHMKM qpyroro i TpeThOro NOPSIKY, X BIACTUBOCTI.

Matpuui. JIiniiHi onepauii Haj MaTpuliMu. OCHOBHI BJIaCTUBOCTI IIUX OTepariiil.

Obepnena marpunsd. HeoOxigHa 1 JoctaTHS yMoBa iCHYBaHHS oOepHeHOl Matpuli. BrmactuBocTi

00epHEeHOT MaTpHIII.

Panr marpuiii. Enemenrapsi nepersopenss Matpuiis. Teopema Kponekepa-Kamnemi.

Cucremu niHiMHUX anreOpaiyHux piBHSAHb. Po3B’s3yBanns CJIAP 3a popmynamu.

Matpuunuii meron po3B’s3yBanHs CJIAP.

Merton 'aycca po3s’si3yBanns CJIAP.

3HaxO/PKEHHs pO3B’3KiB CUCTEMH OJAHOPITHUX JIIHIHHUX alreOpaiyHuX piBHSAHb.

BexTopu (o3HaueHHs BEKTOpa, HOro opra, KOJIHEapHICTh Ta PIBHICTH BEKTOPIB, KOMIUIAHAPHICTb

BekTopiB). JIiHiiHI onepallii HaJ BEKTOpaMu

10. Ilpoexiis BekTOpa Ha Bick. BiactuBocTi mpoexiiii.

11. JliniiiHa 3a1€XHICTh Ta He3aJEeKHICTh BEKTOPIB. ba3zuc cuctemu BEKTOpIB.

12. JlexapToBa NpsIMOKyTHA cUCTeMa KOOpAUHAT. Po3Kiia BEKTOpa 0 OpTaM KOOPJAMHATHUX OCEH.

13. Hanmpasnstoui kKocuHycH BekTopa. /i Haa BekTopaMu, 110 33aJaHi KOOpAMHATAMU B 6a3HCi.

14. Tlomin Bigpi3ka B 3aaHOMY BiJTHOIICHHI.

15. IlonspHa cuctema KOOpAMHAT Ta ii 3B’SI30K 3 AEKapTOBOIO.

16. O3HavyeHHs CKaJsIpHOTO JOOYTKY BEKTOpiB. AJireOpaidHi Ta r€OMETPUYH1 BJIACTUBOCTI CKAJISPHOIO
TOOYTKY.

17. TeomerpuyHuii Ta MEXaHIYHMM 3MICT CcKajasipHoro mo0ytky. Koopnunatha ¢opma 3amumcy
CKaJIIPHOTO JOOYTKY.

18. O3HavyeHHs BEKTOPHOIO JOOYTKY BEKTOpiB. AJireOpaidHi Ta F€OMETPHYHI BIACTUBOCTI BEKTOPHOIO
TOOYTKY.

19. T'eomeTpuuHuii Ta MEXaHIYHMM 3MICT BeEKTOpHOro n00yTKy. Koopmunarna ¢opma 3ammcy
BEKTOPHOTO JOOYTKY.

20. O3HaveHHS MINIAHOTO AOOYTKY BEKTOpiB. AnreOpaiuyHi Ta TE€OMETPHUYHI BIIACTHBOCTI MIIIAHOTO
TOOYTKY.
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['eomeTpuuHMii 3MicT MimaHoro 100yTky. Koopaunatna ¢popma 3anucy mMimanoro 100yTKy.

Pi3H1 BuM piBHSHHS NPsIMOi HA TTOIIHHI.

Hopmanbhe piBHAHHS NpsMOi. BinxuieHHs TOUKH Big MPsIMOi.

PiBHSIHHS IUIOLIMHM, IO MPOXOJUTH Yepe3 3a7aHy TOUKY, MEPHEHIUKYISPHO 3alaHOMYy BEKTOpPY Ta
3arajibHe PiBHSAHHS IJIOLIHHH.

PiBHSIHHS IUIOIIMHM, 10 MPOXOIUTH Yepe3 TPU TOUKU. PIBHSAHHS IUIOLIMHHU y BiJpi3Kax Ha OcCAX Ta
HOpMaJIbHE PIBHSHHS IJIOMIMHU. 3BEACHHS 3arajlbHOTO PiBHSHHS IJIOLIMHU 10 HOPMAJIBHOTO.
BekTopHe, KaHOHIYHE 1 IMapaMeTpPUYHE PIBHAHHSA MPsAMOi B MpocTopi. PiBHSAHHA npsmoi, 110
MPOXOAMWTHh 4Yepe3 Bl 3aJaHl TOYKM Ta 3arajbHE pIBHAHHS mpsmoi B mpocrtopi. [lepexin Bix
3arajibHOTO JI0 KAHOHIYHOTO PiBHSHHS MPSMOI.

Kyr wmix mwiomuaamMu. KyT MDK [OpsMEMH  Ha  IUIOMIMHI. YMOBH — MapajeinbHOCTI 1
NEepIEHANKYIIPHOCTI IUIOMIMH Ta MPSIMUAX Ha TUTOLIUHI.

Kyr mix npsamumu B mpocropi. Kyr MK NpsMOl0 Ta IUIOIIMHOK. YMOBH MapajelbHOCTI Ta
NEePIEHANKYIISIPHOCTI MPSIMHUX Y TIPOCTOPI.

Bizncranp BiJl TOYKHM 10 IJIOMIMHM Ta B1JI TOYKH JI0 IPSAMOI B IpocTOpi. BijmcTanb Mixk MUMOOTKHUMHU
OPSIMUMH.

KpuBi 1pyroro nopsaky ta ix XapakTepUCTUKH.

[ToBepxHi APYroro MOpsIKy.

O3HavyeHHS 4YHMCIIOBOI  IMOCHIOBHOCTI. MOHOTOHHI, OOMEXeHI TMOCHiAoBHOCTI. ['paHuis
MOCIiJOBHOCTI. ['eOMeTpHUHUE 3MICT IpaHHUIIl OCTIAOBHOCTI. JlocTaTHS O3HAKA iCHYBaHHS TPAHHMIII
[IOCJIIJOBHOCTI.

['pannns ¢pynkuii B Toumi. ['eomerpuunmii 3mict. OJHOCTOPOHHI TPAHUII.

HeckiHueHHO BenMKi 1 HECKIHYEHHO Mani (yHKIIi: O3HaueHHs, 3B'SI30K MK HHUMH. OCHOBHI
BiactuBocti HMO®.

BrnactuBocti (pyHKIIM, II0 MaOTh TPaHUIIO: Teopema MpO NPEACTaBICHHS (YHKIII, M0 Mae
TPaHUIIIO; PO OOMEKEHICTh (DYHKIIIT; PO €UHICTD TPAHMIIL.

ApudmeTnuHi onepaiii HaJ rPaHULSIMU: CyMa, T00YTOK, YacTKa.

['pannunwmii epexin B HepiBHOCTI. TeopeMa mpo rpaHuio npomickHoi GyHkii. O3HaKM iCHyBaHHS
rpaHuii QyHKIi.

[lepuia Bu3HayHa rpanuus. Hacmigku.

Jpyra Bu3HauHa rpanui. Hacnigku.

[TopiBasinast HM®. Teopema nipo nepexif 1o exBiBageHTHUX HM® B rpanunsx.

Tabnuusg exBiBageHTHUX. Teopema po HEOOX1HY Ta JOCTATHIO YMOBY eKkBiBajeHTHOcTI HM®.
HenepepBHuicts ¢QyHkuii B Toumi. OJHOCTOPOHHS HENEpEepBHICTh. TeopeMa Mpo HENepepBHICTh
OCHOBHHX €JIEMEHTapHUX (DYHKIIIH.

Teopema npo apumMeTHyHI oneparii HaJ HeepepBHUMHU (QYHKIISIMU B TOYIII.

Teopema mpo HemepepBHICTh ckiaaeHoi ¢yHkii. Teopema Npo HemepepBHICTH €IeMEHTapHUX
GyHKIIH.

Touxu po3puBy. Knacugikauis Touok po3puny. [Ipuknanu.

OcHoBHI BiacTUBOCTI (YHKIi, HEEpepBHOI Ha BIIPi3Ky. DopMyIIOBaHHS YOTHPHOX TEOPEM.
3anmavi, MO0 OPUBOAATH A0 MOHATTS MOXimAHOI. O3HadeHHs MOXiAHOI, 1i MexXaHiuHu#, GI3UYHUM,
reOMEeTPUYHUHN 3MiICT. PIBHSHHS JOTUYHOI Ta HOPMAJIi.

HudepenuiiioBanicts ¢pyHkuii. Teopema npo HemepepBHICTh AU epeHIiHoBHOT QyHKIII].

[IpaBuiia oOYHMCIIEHHS TMOXIJHUX: TeOpeMa Npo TMOXIAHY CyMH, JOOYTKY, YacTKH JIBOX
TuQepeHIiioBHIX (YHKIIIHN.

OO6unceHHs TOX1THUX OCHOBHHX €JIEMEHTapHUX (PYHKIIIH.

Teopema npo noxiaHy ckiaaaenoi GpyHxkuii. [ToxigHi rinepOoomyHuX GYHKIIHN.

Teopema npo noxinHy ooepHeHoi pynkuii. [ToxinHi 00epHEHUX TPUTOHOMETPUUHUX (YHKIIIH.
[Toxinna cknanenoi ¢pynkuii. [ToxinHi rinepOoaiuHuX QyHKIIIH.

[Toximna HesiBHO 3amaHoi (yHkuii. Jlorapudmiune nudepenniroBanHs. [loxigHa NOKa3HUKOBO-
cTeneHeBoi QyHKIII.

Hudepenuian ¢pyHkuii. 38’530k AudepeHLiany 3 MOoXiAHOKW. ['eoMeTpuuHui 3MicT AudepeHiaty.
3acrocyBaHHA qUQepeHIiany 10 HabumxKeHux oounciens. [IpaBuna obuucienns qudepenuiany.
IuBapianTHicTs Qopmu mnepmoro audepenuiana. OOGUUCIEHHS MOXITHOI MapaMeTPUYHO 3a/aHoi

byHKIII.



57. Hoxigni 1 audepenuianym Bumux nopsaki. Popmyna Jleitbnina. HeinBapianTHICTh (dopmu
nudepeHIiany mopsaKy BUIIE TEPIIOTO.

58. OOuuncneHHs MOXIAHUX BHIMMX TMOPSAKIB (yHKIII, 3amaHoi mnapamerpudyno. Popmyna apyroi
[MOX1THOI.

59. Teopema ®@epma. Teopema Pomis 1 11 reoMeTpruyHa IHTEPIIPETAITiS.

60. Teopema Komri. Teopema Jlarpanska, ii reoMeTpuyHa iHTEpIPETAILis.

61. IlpaBumo Jlomitams.

62. YMmoBu cranocti ¢yHkmii. Teopema mpo HE0OXiIHI yMOBH MOHOTOHHOCTI (yHKIii. Teopema mpo
JIOCTaTHI YMOBH MOHOTOHHOCTI (pyHKIii. Kputnuni Touku. [IpomMixkku MOHOTOHHOCTI.

63. Touku JIOKaTBHOTO eKCTpeMyMy (YHKIil. 3HAXO/HKCHHS HAWOUTHIIOTO 1 HAWMEHIIOro 3HAYeHHS
GyHKIIIT Ha BiAPI3KY.

64. Makcumymiu i MiHiMymu. HeoOXiaHI yMOBH €KCTPEMYyMY.

65. JloctaTHi yMOBU €KCTPEMYMY, LII0 BCTAHOBIIIOIOTHCS 32 JOMOMOIOI0 MEPIIOi 1 APYroi MoxXiHoi.

66. OnykiuicTh 1 yruyricth rpadikiB ¢ynkuid. Touku neperuny. Teopemu Hpo OCTATHIO YMOBY
onyKJIOCTi (YyrHYTOCT1) (PYHKIIIT Ta TOCTATHIO YMOBY ICHYBaHHS TOYKH IIEPETHHY.

3acanvrna cucmema oyiHIO8AHHI BUKOHAHUX CIYOEHMOM 3A680AHb !
— 10 GasiB— 1MoOBHA BiJIOBIi/lb, TCOPETUYHE 3alUTAHHS 3 TIOBHUM JIOBEIICHHIM TEOPEM Ta BIACTUBOCTEH,
NPaKTUYHE — 3 HABEJACHHAM MOTPIOHUX (HOpMYJI, TOBHUM TOSCHEHHSM, SKIIO NOTPiOHO MalltOHKaMH (He
MmeHIe 95% notpi6Hoi iHopmartii);
— 8-9 GaniB — mocTaTHHO OBHA BiANOBIAH (He MeHme 80% moTpiOHOI iHpopMmarlii), abo MoBHA BiIMOBIIb
3 HE3HAYHUMU HETOYHOCTSIMH;
— 6-7 6aniB— HemoBHA BiAMoBiab (He MeHIIE 60% moTpiObHOT iH(OpMaIlii) Ta HE3HAYHI TOMUJIIKH;
— 4-5 6aniB— OiIbII HEMOBHA BiAIOBIAL T4 3HAYHI TOMMIIKH;
— 0-3 GamiB— HeMae MPaBUIIBHOI 171e1 pO3B’sI3aHHS 3a/1a4i a00 3a/1a4a HEe PO3B’s3aHa 30BCIM.

banu, nHaOpani Ha ek3aMeHi, JOAAIOThCS 10 OalliB CEMECTPOBOTO PEUTHHTY i, 3TiIHO MPUBEIEHOI
TaOJINIII, BUCTABJISIETHCS TTiJICYMKOBA OIlIHKA.

Taobnuysa eionogionocmi peitmunzoeux 0a1i¢ OUIHKAM 3a YHIGEPCUMEMCbKOI0 WKAN010:

Kinvxicmo 6anie Ouinka
100-95 BigmiaHO
94-85 Hyxe nobpe
84-75 Hobpe
74-65 3a10BUIBHO
64-60 JlocTaTHBO
Menue 60 HezanoBinbHO
He BukoHaH1 yMOBU JOMYCKY He nonymeno

6. lonarkoBa iHdopmalisi 3 IMCHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

[lepen0OavaeTbcst MOXKIUBICTH 3apaxyBaHHS cepTH(]IKaTiB NPOXOPKEHHS AUCTAaHLIHHUX KypCiB 3a
BIJIOBIHOIO TEMATHKOIO.

Po0o4y nporpaMmy HaB4Ya/IbHOI JMCHHUILTIHY (cHI1a0yC) CKJIAICHO

CTapUIMM BHKJIagadeM Kadeapu MatemMaTHuHOl Pi3uku Ta AudepeHuiaabHux piBHIHL DM, kann. ¢is.-
Mart. HayK [lununenko Bimowo AnamoniigHoro.

YxBaseno kadenporo MaremartwdHoi ¢isuku Ta mupepenuianphux piBassap MO  (mpotokon Ne 10 Bix
24.06.2026)

Moromxeno Meromuunoro komiciero IATE (mpotokon Ne 9 Bin 26.06.2026)



