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IIporpama HaBYAJIBLHOI IV CHUILTIHA
1. Onuc HaBYAIBHOI AUCHUILIIHY, Il MeTAa, PeIMeT BUBYAHHS Ta Pe3y/JIbTAaTH HABYAHHA

Metoro HaBYaIbHOI NUCHMIUIIHM € (OPMYBAHHS Yy CTYIEHTIB 3110HOCTEH BHKOPHCTOBYBATH METOIHU
BUINOI MaTeMaTHKH JUIS  OBOJIOAIHHSA  HEOOXIZHMM MAaTeMaTHYHHM amapaTtoM, L0 JoIoMarae
aHaJli3yBaTH, MOJEIIOBATH Ta PO3B’SI3yBaTH NPUKIAAHI IHXKEHEPHI 3ajadi i3 3aCTOCYBaHHSM, 1€ 1€
MOJKJIMBO, O0OUHCIIIOBAILHOI TEXHIKHU.

IIporpamMmHi KOMIIETEHTHOCTI:
3araabHi komnereHTHOCTI (3K)

3K 1 3gaTHiCTh 3aCTOCOBYBATH 3HAHHS y MMPAKTUYHUX CUTYaIlisIX.
3K 4 HaBuuky BUKOPUCTAHHS 1HPOPMALIIHHIX 1 KOMYHIKAllIHHUX TEXHOJIOT1H.

®axoBi komnereHTHOCTI(PK)

O®OK 1 3parHiCTh 3aCTOCOBYBATHM 3HAHHS MaTEeMaTHKH, B 00Cs31, HEOOXiTHOMY JUIsl BUKOPHCTAHHS
MaTeMaTUYHUX METO/IB JIJIsl aHAJ3Y 1 CHHTE3Y CHCTEM aBTOMAaTH3allli.

IIporpamMHui pe3yJbTaTu HABYAHHSA

I[IPH 1 3naru miHiiHY Ta BEKTOpHY anreOpy, AudepeHiianbHe Ta IHTErpajibHE YUCIEHHS, (QYHKIIi
0araTb0X 3MIHHUX, (PYHKIIIOHANBHI pAau, nudepeHiianbHi piBHAHHSA A1 QyHKIII ofHiel Ta Garatbox
3MIHHUX, OIEpaliifHe YHCICHHS, TEOpilo (YHKIII KOMIUIEKCHOI 3MiHHOI, TEOpil0 HMOBipHOCTEH Ta
MaTeMaTUYHy CTaTUCTUKY, TEOPII0 BUIIAJKOBUX MPOIECIB B 00cs31, HEOOXIAHOMY AJsi KOPUCTYBAHHSA
MaTEeMAaTHYHUM arapaToM Ta METOJaMH Yy Taly3i aBTOMAaTH3aIlii.

2. IlpepexBi3uTH Ta NOCTPEKBIZUTH IMCHUILIIHMA (Miclle B CTPYKTYPHO-JIOTi4HIi cxeMi
HABYAHHS 32 Bi/INOBIIHOI0 OCBITHBLOIO POTrPaMoI0)

Buknagaerscs B mepiioMy cemecTpi Ha 0a3i moBHOI cepeHbo1 a0 cepeTHboi MpodeCciiHOT OCBITH.

3. 3MicT HABYAJLHOI JMCHMILTIHA

1. Enemenmu niniunoi anzeopu. BuzHauHUKY, X BJIACTUBOCTI Ta OOYHCIICHHs. Martpuili Ta Iii Haj
HUMH, oOepHeHa Marpuls. CucreMH JNiHIHHUX anreOpaiuHux piBHsSHb. Popmynu Kpamepa. Meton
["aycca. Teopema Kponekepa- Kanesni.

2. Enemenmu eekmopmnoi anzedpu. Bexropu, niHilHI omnepauii HaJl BEKTOpaMH, HANpsIMHI KOCHHYCH.
Po3knan BekTopa 3a koopauHaTHUM OazucoMm. CkanspHUM, BEKTOPHUM Ta MilIaHUN JOOYTKH, iX
BJIACTUBOCTI, TEOMETPUYHHUNA Ta MEXaHIYHUHN 3MICT.

3. Enemenmu ananimuunoi ceomempii. P13H1 BUIU piBHAHb NpsAMOi Ha 1uiomuHi. [lnomuna. IIpsma
JiHis B mpoctopi. B3aemuHe posramryBaHHS mpsmoi 1 miuoumuHU. [TOHATTS NiHIT APYroro mopsiaky.
Koo, enimnc, rinepbona, napabosna Ta ix BiaacTuBocTi. [loBepXHi Ipyroro nopsaxy.

4. Bcmyn 00 mamemamuunozo ananizy: ®DyHkuis, cnocobu ii 3amanHs. Knacudikamis ¢yHkmii.
YucnoBi MOCIIIOBHOCTI, TpaHulll. ['paHuils Ta HeNMepepBHICTh PYHKIIIT OHIET 3MIHHOA.

5. lughepenuyianvue uucnenns Qyukuyii oonicei sminnoi: Iloxinna dynkuii, mudepenmian. [loxinxi Ta
nudepeHIiany BUIIKUX MOPSJIKIB, X 3aCTOCYBaHHS. 3aCTOCYBaHHS JAU(EpEeHIIaIbHOIO YUCICHHS IS
JOCIIJKeHHs QyHKIIN 1 T0OY10BH iX rpadikis.

4. HapuyanbHi MaTepiaiu Ta pecypcu

OcHoBHa JiTepaTypa

1. Ay6osuk B. II., FOpux I. I. Buma matemaruka: HaBuansHuil nocionuk. — K.: ”A.C.K”, 2006. — C.
648. — ISBN 966-539-320-0.

2. Buma maremaruka. 3i0pHUK 3a7a4: HauanbHUi nocioauk / 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 aHaXiTUYHA T€OMETPIs:
HavanpHu# mocioHuk. — K.: JIn6igs, 1997. — C. 152.

4. Nynkin M. €., HioxenkoBa O. 0., Crenaxno 1. B. Buma maremaruka: miapy4Huk JUist 3700yBadiB
cryneHs OakamaBpa 3a imkeHepHuMu creniaasHocTsamMu. — K.: KIII im. Irops Cikopcekoro, 2022, —
C. 449. — URL: https://ela.kpi.ua/bitstream/123456789/51064/1/Dudkin_V_matymatyka 22.pdf.

5. Bepurina 1. B., €promina T. O., IloBapoBa O. A. Buma matematuka. Beryn 10 MaTeMaTHYHOTO
anamizy: Meronnuni BkasiBku. — K.: KIII im. Irops Cikopcekoro, 2021. — C. 27. — URL:
https://ela.kpi.ua/bitstream/123456789/41281/1/Vyshcha-matematyka Vstup-do-mat-an_MV.pdf

6. Buma matematuka. Enementn miniiiHoi anrebpu. [Ipaktukym [Enextponnmit pecypc]| : HaBYaIbHHI
NoCiOHMK Juis 37400yBadiB CTyneHs OakanaBpa 3a TexHiuHuMmH creuianbHocTamu / KIII im. Irops
Cikopcekoro ; ykinan.: €. B. Maccanitina, I'. K. HoBukosa, 3. I1. Opauncbka. — EnekTpoHH1 TEKCTOBI
nani (1 ¢aitr: 923,61 Ko6aiit). — Kuis : KIII im. Irops Cikopcrkoro, 2020. — 36 c.

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

7. Buma matemaruka. Kpusi Ta moBepxHi apyroro nopsaaky. [Ipaktukym [EnextponHuii pecypc] : HaBd.
nmoci6. mis 3100yBadviB CTymeHs OakajaBpa 3a TexHiuHMMH cremianbHocTsmu / KIII im. Irops
Cikopebkoro ; yknan.: €. B. Maccanirina, B. A. [Twimnenko. — Enekrponni Tekcrosi gani (1 daiin:
1,42 M6ant). - Kuie : KIII im. Irops  Cikopcbkoro, 2023. - 37 c.
https://ela.kpi.ua/handle/123456789/56547

8. Bumia maremaruka. ['panumi. Hemepepsuictb. [lpaktukym [EnexTponHmMil pecypc| : HaBuaabHU
noCiOHMK Juisi 3700yBadiB CTyneHs OakanaBpa 3a TexHiunumu crenianbHocTamu / KIII im. Irops
Cikopcrkoro ; yknaz.: €. B. Maccanirina, I'. K. HoBukoga, 3. I1. Opaunceka. — EneKTpoHHI TEKCTOBI
nasi (1 ¢aiur: 1,93 Mo6aiit). — Kuis : KIII im. Irops Cikopcbkoro, 2020. — 36 c.
https://ela.kpi.ua/handle/123456789/39960

JlonaTkoBa JiTepatypa

1. Ayaxin M. €., droxenkoBa O. FO., Crenaxuo I. B. Buma maremaruka. [IpakTukym: HaBYanbHUN
nocioank. — K.: HTVYY «KIII im. Irops Cikopcekoro», 2021. — C. 409. — URL:
https://ela.kpi.ua/bitstream/123456789/47504/1/Vyshcha%?20matematyka Praktykum.pdf

2. Buma maremaruka. AHaJMITHYHA TEOMETpis Ta JiHIAHA anrebOpa. EnemenTu BekTopHOi anreOpwu.
Koncnekr nexmiit. / O. B. Ky3sma [1a in.]. — K.: KIII im. Iropst Cikopcbkoro, 2021. — C. 127. —
URL : https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha matematyka.pdf

3. 30ipHuK 3aBaaHb 3 BuIoi MaTreMaTuku. Yactuna 1 / 3a pea. B. M. Bnagimipos, O. A. Ilyukos, M. B.
IImurescekuii. — K.: IMomitexnika, 2003.

4. Bepurina 1. B., €ppromina T. O., [ToBapoBa O. A. Buma marematnka. EnemenTH aHamiTU4HOI
reomerpii: Ilpaktukym. — K.: KIII im. Irops Cikopebkoro, 2021. — C. 33. — URL:
https://ela.kpi.ua/bitstream/123456789/41239/1/VM_EAG.pdf

OcHOBHY Ta JOJATKOBY JIiTepaTypa MOKHA 3HAWUTH B MEPEXi IHTEPHET, B HAYKOBO-TEXHIYHIN
6i6mioreni iM. I'. . JleHnceHKa, a TAKOXK 6 ejleKmpoHHUX pecypcax y eionogionomy Google class.

HaByaJbLHUH KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJbHOI IMCUMILTIHA (OCBITHBOTO KOMIIOHEHTA)

Ha nekuitinux 3anammax — KOHCIEKT (€JIEKTPOHHHUM BapiaHT) JIEKIIil, IOCTAHOBKa MpPOOJIeMH,
MOTHBAIli 1 apryMeHTallisi MaTepiay, MOsICHEHHS, IPUKJIAN IS LTI0CTpallii TEOPETUUHUX MOHSTh.

Iepeaik Jexkuii

Tema 1. Enemenmu niniiinoi anzeopu
Jekuyia 1.
BusHayHukM Jpyroro 1 TpeTbOro MOPSJAKIB, iX BIAcTUBOCTI, oOuMcieHHsA. CucreMu JiHIHHUX
anredpaiuaux piBHsIHb. ©opmynu Kpamepa. [IoHATTS npo BUSHAUHUKM BUIIMX MOPsAKIB. Po3B's3yBaHHS
cUCTeM JiHIMHMX anreOpaiuHuxX piBHSAHb MeronoM [aycca. Matpuui ta nii Hax HuMu. OOepHeHa
Matpulls. Teopema icHyBaHHS oOepHeHOi MaTpuill. Po3B'si3yBaHHsS CHCTEM JIHIMHUX anreOpaiuHux
pIBHSHBb 3a JIONOMOTOK MaTpuuyHoro wmeroay. Panr wMatpuni. Teopema mnpo Oa3zucHUII MiHOP.
EnemenTapni neperBopenns marpuiii. Teopema Kponekepa- Kameni.

Tema 2. Bekmopna anzeopa
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Bekropwu, niniitHi onepaii Hag Bekropamu. HampsmMHui kocunycu Bektopa. [Ipoekii Ta iX BIacTHBOCTI.
Posknan Bektopa 3a koopauHatHuM Oasucom. JliHIIHA 3aJIe)KHICTh 1 HE3aJIeKHICTh BEKTOPiB. Biacranp
MK JBOMa TOYKaMH; ITOJILJ BiIpi3Ka B JaHOMY BiIHOILIEHHI; KYT MK BeKTopamu. CKalsipHUI, BEKTOPHUIA
Ta MIIAaHUHA TOOYTKH. iX BJACTUBOCTI, TCOMETPUYHHUI Ta MEXaHIYHUN 3MICT.

Tema 3. Ananimuyuna zeomempisn
Jlekuia 2.

Kanoniune Ta mapameTrpuyHe piBHSAHHS MPSIMOI HA IJIOMIMHI. PiBHAHHS MPSAMOT 3 KyTOBHM Koe(illieHTOM
Ta iHIII BUAM PIBHAHHSA mpsMoi Ha twiomuHi. Kyr MK J1BOMa mpsSMHUMH. YMOBH MapajieiabHOCTI i
NEePIEHINKYISIPHOCTI JBOX MNPSAMHUX Ha IUIOMIMHI. PiBHSHHA IUIOIIMHU, SKa MPOXOAUTH 4Yepe3 TOUYKY
NEepIEHINKYISIPHO JaHOMY BeKTopy. HopmanbHe piBHAHHS IUIOMIMHU. BifcTanp BiJl TOYKU 1O MJIOLIMHU.
YMOBHU mapanenbHOCTI 1 NePIEeHANKYIAPHOCTI ABOX MiioniuH. KaHOHIYHI piBHAHHS NPSAMOI B IPOCTOPI.
Kyt Mixx ABOMa mpsIMEMH B MPOCTOPl. YMOBU MapajiebHOCTI 1 MEPHEHIUKYISIPHOCTI JBOX HPSIMHUX B
npoctopi. KyT Mix mpsMoro 1 IUIOMIMHOK. YMOBHM HapajiebHOCTI 1 MEPHEHAUKYJISPHOCTI MPSAMOI 1
mwiomuuu. [lonarts ninii apyroro mopsaky. Koo, eminc, rimepOosa, mapabojia Ta iX BIIaCTHBOCTI.
[ToBepxHi APYroro MOPSIKY.

Tema 4. Bcmyn 00 mamemamuunozo ananizy

Oyukuiss, crnocobu i 3amanna. ObepHena ¢ynkuisa. Cknanena ¢yukuis. Knacudikamis ¢GyHKIin.
[TocnimoBHOCTI, MOHOTOHHI Ta 0OMexeH1 mociimoBHOCTI. I'panuts mocnigoBHOCTI. ['eomMeTpryHMiA 3MiCT
rpaHulll TOCHiAOBHOCTI. JlocTaTHs 03HAKa iICHYBaHHS TpaHUIl MOCTiA0BHOCTI. ['panuns QpyHkIii, OCHOBHI
BJIACTHBOCTI TpaHUI QyHKIil. HeckiHueHHO Mai i HECKiHYEHHO BEJIHKI (YHKIIT Ta 3B’S30K MK HUMH.
Apudmernuni omnepauii Hax rpaHuismu. [lepma i1 apyra uynoBi rpanuii, ix Hachigku. [lopiBHSHHS
HECKiHYeHHO Manux. HemepepBHicTh QyHKIIT B TOYIi, OAHOCTOPOHHS HEMEPEPBHICTh (QPYHKIIIT B TOUII.
Touku po3puBy, ix knacudikamis. HenepepsHicts ckinanenoi ¢pynkiii. Teopemu Komri 1 Beitepirpaca.

Tema 5. /Tughepenuianvue yucnennsn ¢pynkyii 0oHiei sminnoi

Jekuia 3.

3amavi, SKi TPUBOJATH 10 TOHATTA moxigHoi. [loximHa. OOYHCIEHHS TMOXiAHUX Bil OCHOBHHX
eneMeHTapHux (QyHkuin. @opmyna st npupocty ¢yHkuii. HenepepBHicTs pyHKIIIT, siIka Mae MOXITHY.
[TpaBuna obuucneHHs noxigHux. Teopema Mpo iICHYBaHHS 1 HeNepepBHiCTh 06epHeHol ¢yHkii. [ToxinHa
oOepHenoi (ynkuii. [ToxinHa oOepHEHUX TpUTrOHOMETpUYHUX (QyHKUIH. JndepeHmiiioBHICTh QyHKIIII.
Hudepennian ¢ynkuii. 38’5130k audepeHIiany 3 MOXIJHOW, I€OMETPUYHUN 3MicT audepeHIiany.
3actocyBaHHs audepeHmiany 10 HaOmMxeHUX oOuncieHb. JludepeHiioBanHs (QyHKIN 3agaHUX
napameTpuuHo, HesBHO. [loximi 1 audepenuianun Bunmx nopsnakis. @opmyna JleitOnina. IlpaBuio
Jlomitans YMoBU MOHOTOHHOCTI (yHKuii. Makcumymu, MiHiMmymu. HeoOxigHa ymoBa eKCTpeMyMmy.
JlocTaTHI yMOBHM €KCTpPEMyMY, $IKI BCTaHOBJIIOIOTHCS 3a JOMNOMOIOI0 Mepuioi 1 JApPYyroi MOXiJHOI.
3HAXO/KEHHSI HANOUIbIIOro 1 HaMEHHIOro 3HauyeHHA (yHKUII Ha BiApi3Ky. OMYKIICTh 1 YTHYTICTb
KpuBHX. TOUKM NeperuHy, HeoOXiHa 1 JOCTaTHA yMOBa Neperuny. AcumMnToTH. JlocmikeHns QyHKIiH 1
nooyaoBa rpadikis.

Ha npakmuynux 3anammax — TUIOBI 3aBJaHHS 1 3a7a4l MiABUIIEHOT CKIAAHOCTI, SKI JAIOTh
3MOT'y 3aCBOIiTH OCHOBHI MaTE€MaTH4HIi MOHATTS Ta iX BIACTUBOCTI, BUPOOUTH BMIHHS BUKOPHUCTOBYBATH
MaTepiai JijIsi CaMOCTIHHOTO PO3B’I3yBaHHS 3a71a4.

ITepenik (opieHTOBHMIT) NPAKTHYHUX 3aHATH

Tema 1. Enemenmu ninitinoi 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 CHUCTEMHU DPIBHSHb.
Marpui. [ii wag marpuigsmu. OGepuena matpuils. Panr matpurmi. Teopema Kponekepa-Kameni.
Pospaxynkoea poboma uwacmuna 1.

Tema 2. Bekmopna anzeopa
Ilpakmuune 3anammasa 2.



Bekropu. JliniitHi onepariii Hag Bektopamu. Hanpsimai kocuHycu Bektopa. basuc. Ckamsipuuit 1o0yTox
Ta HOTO BIACTUBOCTI. BekTopHUi 100YyTOK Ta Moro BiacTUBOCTi. Mimanuii 100yTOK.

Tema 3. Ananimuuna zceomempisn
[Ipssma minis Ha miomuHi. [Tnomunaa. [Ipssma y mpocTtopi. B3aemHe posramryBaHHsS NpsIMOi 1 TIJIOIIUHH.
JIiHii i TOBEPXHi APYrOTo MOPSIKY.
Mooynvna konmpoavha poboma yacmuua 1.

Tema 4. Bcmyn 00 mamemamuuno2o ananizy
Ilpakmuune 3anamms 3.
OOuwncCIIeHHsT TpaHHIlb MOCTiAoBHOCTeH. OOYHMCICHHsS TpaHWIb (PYHKIT 3 BUKOpUCTaHHsAM 1-1 1 2-i

BU3HAYHUX TpaHWIb. EKBiBaJIeHTHI HeckKiHYeHHO Mati. OOYuCIeHHsS TpaHUIb 3a JIOIMOMOTOIO
€KBIBaJICHTHUX HECKiHYeHHO Manux. HemepepsHicTh (ynkmii. Knacudikaiiis To4ok po3puBy (PyHKITII.
Pospaxynrkoea poboma wacmuna 2.

Tema 5. /Tughepenuianvue yucnennsn @pynkyii 0ouiei sminnoi

Ilpakmuune 3anamms 4.
OOuucieHHs] TMOXITHUX $BHO 3afaHuX (QyHKIiH. OOuuciaeHHS NOXiAHUX (QYHKIIA 3aJaHuX

napaMmeTpuuHo, HessBHO. [ludepenuian ¢ynkuii. 3poctanns i cnagaHHs QyHkuiid. Touku excTpemymy.
HocmimkenHs GyHKIINA Ha OMYKJIICTh 1 yrHYTICTh. To4kHM nmeperuny rpadika ¢yHkuii. Acumnroru. [loBHe
nociikeHHs GyHKii Ta modynosa ii rpagika.

Mooynvna konmponvha poboma yacmuna 2.

6. CamocriiiHa po0oTa cTyaeHTa

Buou camocmiiinoi po6omu — onpairoBaHHs JIEKIIIHHOTO MaTepiaiy, po3B’A3yBaHHS MPAKTUYHHUX
3aBJlaHb, BUKOHAHHS PO3PaXyHKOBOI POOOTH.

IHoniTnka Ta KOHTPOJIB
7. lloniTHKA HABYAJIBLHOIL JUCHUIIIHU (OCBITHHOT0 KOMIIOHEHTA)

3aHATTS NPOBOJATHCS OHJIAWH 3TiAHO po3kiany. IIpuCyTHICTH Ha 3aHATTAX HE € 000B’SI3KOBOIO,
IpOTE CTYACHTAaM PEKOMEHYEThCS i1 € JHYBATHCS HA 3aHATTS, OCKUIBKHA POOOTa B IPyIi 3 BUKJIAJa4eM €
OUIBII SIKICHOIO, KPIM TOTO CTYJEHT MOX€e OTPUMATH BIJINOBIAb Ha MUTAHHS M14ac 3aHATTS Ta PO3BUHYTH
NOTpiOHI YMIHHS W HaBUYKH, 110 mepefdayeHl B Ti00albHOMY pO3yMiHHI BUBYEHHS Kypcy «Buria
matematuka. Yactuna 1. JliniiiHa anreOpa. JludepeHuiaabHe UYHCIEHHS», Ta € OCHOBHOIO METOIO
HaBYaHHS BIUIOMY. SIKIIO CTYAEHT HE BIJBiAye 3aHATTA, aje 3aBJaHHS BUKOHYE, BHKIAJa4 MOXKeE
IPOBECTU YCHY cliBOeciay, 11100 YHUKHYTH MOPYIIEHHS aKaJeMiuHOi JOOPOUYECHOCTI, 3r1IHO MPUHIIUIIIB
YHIBEPCHUTETY 11010 aKa/leMi4HOT 100pOYECHOCTI.

Hotpumanss nonoxenb «Konekcy gecti KIII im. Iropst Cikopebkoroy (po3aiiu 2 ta 3).

CriBrparisl CTyACHTIB Y pO3B’si3aHHI NMPOOJIEMHUX 3aBJaHb J03BOJICHA, ajie BIAMOBIAI KOXKHHIMA
CTYICHT 3aXHIIa€e caMOCTiiiHO. B3aeMonis CTyZIEHTIB MiJ 4ac e€K3aMeHy KaTerOpu4HO 3a00pOHSETHCA 1
Oy/b-siKa Taka JIsUTbHICTH Oyjie BBa)KATUCS MOPYIICHHSIM aKaJaeMIqdHOT JOOPOUYECHOCTI, 3T HO IPUHIIUIIIB
YHIBEPCHUTETY II0I0 aKaJeMi4HO1 100pOYEeCHOCTI.

s noxpawenns 38’a3Ky cmyoeHma ma uUKIA0AYa 6Ci NeKyiuMi mamepianu ma mamepianu
npakmuunux 3auamo (PDF ¢aiinu ma sideo-3anuc nexyitl i npakmuynux 3aHsAmMb) poSMIWYHOMbCsl 8
GoogleClass.

8. Buau KOHTPO.II0 Ta PeiTHHIOBA CHCTEMA OLiHIOBAHHSA pe3yJabTariB HapuanHsa (PCO)
Ilomounuit Konmponap: eKCIpec-oNUTYBaHHS Ha 3aHATTAX, HanucaHHs MKP i1 PP.
Cemecmpoeuiit KOHMPO/ib: €K3aMEH.

PeiiTuHroBa cucreMa oniHIOBaHHs pe3yJbTaTtiB Hap4aHHs (PCO)



Peiitmunz cmyoenma 3 naguanwvhoi oucyuniinu pospaxosyemuca 3i 100 6anie: cemecmposuil
peimune (50 6anie) ma exzamenayiunuii peumune (50 oanis).

1. Cemecmposuii peiimune cxnanaerbes 3 50 6aniB, sSKi CTYICHT OTPUMYE MPOTATOM CEMECTPY,
po3nodinenns banie 8i00y8acMbCs 3a OAYEHHAM BUKIAOAYA 3 NPAKMUKU.

PexomenoBani Buay poOiT 1is OLiHIOBaHHS OanaMu:

— BUKOHAHHS MOJYJbHOI KOHTPOJIbHOT poOOTH, sika MOKe OYyTH MOJiJeHa Ha YaCTUHU 32 OCHOBHUMH
TeMaMHl Kypcy (Ha AYMKY BHKJIagada). bamum MK dYacTHHAMH MOJIYJIBHOI KOHTPOJBHOI POOOTH
PO3MOAUISIFOTHCS B 3AJIEKHOCTI B/l KUTBKOCTI Ta CKJIQJIHOCTI 3aBJaHb (Ha TyMKY BHUKJIa/1a4a).
— BUKOHAHHSI pO3PaxXyHKOBOIi, sIka MOke€ OyTH IMOJIEHa Ha YaCTHHH 32 OCHOBHMMH TeMaMH Kypcy (Ha
OYMKY BHUKJIagada). bamm Mk yacTHHaAMH pO3paxyHKOBOI POOOTH PO3MOIUIAIOTHCS B 3aJICKHOCTI Bif
KUIBKOCTI Ta CKJIQIHOCTI 3aB/IaHb (Ha TyMKY BUKJIajada).
Hanpuxnao:
— PospaxynkoBa po6ota 4.1 (10 GaniB) o temi « Eremenmu niHiliHOT aneeOpuy.
— MonaynpHa KoHTposbHa poborta 4.l (15 OamiB) mo Temam «Bexmopua ancebpa» i «Aumanimuuna
2e0Mempisny.
— Po3paxynkoBa po6ota 4.2 (10 6aniB) mo Temi « Bcmyn 00 Mamemamuyno2o auaisyy.
— MonaynpHa KOHTpoNibHA poboTa 4.2 (15 GaniB) mo temi «/Jugepenyianvre yucnenns ynxyii oowuiei
3MIHHOIY.

Po3paxyHkoBy poOOTy CTyIeHT MOBHHEH 3/1aTU HE Mi3HIIIe, HDXK 32 TUXKACHb O €K3aMeHy, 1100
BUKJIaJad 3Mir ii TepeBipuTH. SIKIIO CTYIEHT HE BHUKOHYE IF0 BUMOTY, TO BIiH JI0 C€K3aMCHY HE
JIOTTYCKA€ThCSI.

3azanvna cucmema oyinI08aAHHSA BUKOHAHUX CIMYOEHMOM 3A80aHb:

— «B1IMIHHO» — ITOBHA BiANOBiAb (He MeHIe 95% notpibHOi iH(popMmartii);

— «100pe» — TOCTaTHBO MOBHA BiAMOBIAE (He MeHIIe 75% moTpidHO1 iHpopMaIlii), abo MOBHA BiMOBIIL
3 HE3HAUHUMU HETOYHOCTSIMU;

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

— «HEe3aJI0BUIHHO» — HEMAE MPaBWIbHOI 11e1 po3B’si3aHHs 3aa4i a00 3a/1a4a He PO3B’si3aHa 30BCIM.

2. Ex3amen. ExzameHaniiinuii pedtunr — 50 Oanis.

Ymoeu oonycky oo exzameny: miHimanbHa TO3WTHBHA oOIliHKa (He MmeHme 60%) 3a MKP,
3apaxoBaHa PO3paxyHKOBa poOOTa, CEMECTpOBUM peHTUHT He MeHIne 30 OaiB.

Ex3amenaniiiHa po6oTa CKJIaAa€eThCsl 3 2-X TEOPETUUHUX 3alUTaHb Ta 3-X MPAKTUYHUX 3aB/aHb.
Bci 3aBganns ominioothes mo 10 6amiB. Ex3amen BigOyBaeTbCs yCHO B PEXHUMI BiICO3B’SI3KY 3T1THO 3
poskiafoM. [y Oibll 00'€eKTHBHOI OLIHKM DPIBHS MiATOTOBKM CTYJAEHTAa €K3aMEHATOPOBI HAIAa€ThCs
IpaBo 3a/1aBaTH JOJATKOBI MUTAHHS B MEeKaX HaBYAIBHOI IIPOTPAMHU.

Ilepenik meopemuunux 3anumansv, AKi 6UHOCAMbCA HA eK3AMEH:
BusHayHMKM qpyroro i TpeThOro NOPSIKY, X BIACTUBOCTI.
Matpuui. JliniiH1 onepauii Hajg MaTpuliMu. OCHOBHI BJIaCTUBOCTI IIUX OIepariiil.
Obepnena marpunsd. HeoOxigHa 1 JoctaTHS yMoBa iCHYBaHHS oOepHeHOi Matpuli. BmactuBocTi
00epHEeHOT MaTpHIILI.
Panr matpuni. Enementapni nepersopenns Marpuis. Teopema Kponekepa-Kamnei.
Cucremu niHiiHUX anreOpaiuHux piBHSAHB. Po3B’s3yBanns CJIAP 3a popmynamu.
Matpuunuit metoz po3s’sizyBanHs CJIAP.
Merton I'aycca po3’sa3yBannsa CJIAP.
3Hax0/PKEHHS PO3B’A3KiB CUCTEMH OJAHOPITHUX JIIHIHHUX aNreOpaiyHuX piBHSAHB.
Bektopu (03HaueHHS BEKTOpa, MOro opra, KOJIHEApHICTh Ta PIBHICTh BEKTOPIB, KOMIUIAHAPHICTb
BekTopiB). JIiHiiHI oneparlii HaJ BEKTOpaMH
10. Ilpoexiis BekTOpa Ha Bick. BmactuBocTi mpoexkiiii.
11. JliniiiHa 3a1eXHICTh Ta HE3aJEeKHICTh BEKTOPIiB. ba3zuc cucrtemu BEKTOpIB.
12. JlexapToBa NpsIMOKyTHA cHCTEMa KOOpAUHAT. Po3Kita BEKTOpa 0 OpTaM KOOPJAMHATHUX OCEH.
13. Hanpasnstoui KocuHycH BekTopa. [lii Hajg BekTopaMu, 110 3aJaHi KOOpJMHAaTaMH B Oa3uci.
14. Tloxin Bigpi3ka B 3aaHOMY BiJTHOIICHHI.
15. IlonspHa cuctema KOOpAMHAT Ta ii 3B’SI30K 3 AEKapTOBOIO.
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O3HaueHHS CKaSIpHOTO OOYTKY BEKTOpIB. ANreOpaidHi Ta reOMETPUYHI BIACTHBOCTI CKAJSPHOTO
TOOYTKY.

['eomerpuuyHMii Ta MexaHIYHUM 3MicT cKajsipHoro nao0yrky. Koopaunatna ¢opma 3amucy
CKaJISIpHOTO JOOYTKY.

O3HaueHHS! BEKTOPHOTO OOYTKY BEKTOpIB. ANreOpaidHi Ta reOMETPUYHI BIACTHBOCTI BEKTOPHOTO
TOOYTKY.

['eomeTpuyHMii Ta MeEXaHIYHWA 3MICT BeKTOpHOro 100yTKy. KoopmunatHa ¢opma 3amucy
BEKTOPHOI'O JOOYTKY.

O3HaveHHS MIIIAHOTO JOOYTKY BEKTOpIB. AjreOpaidyHi Ta T€OMETPHUYHI BIACTHBOCTI MIIIAHOTO
TOOYTKY.

I'eomeTpuyHuii 3MicT Minranoro 100yTky. Koopauaaraa ¢opma 3anucy MimaHoro 100yTKy.

Pi3H1 BuaM piBHSAHHS MPSIMOi HA TUIOIIHHI.

HopmanbHe piBHAHHS NpsAMoi. BiIxuieHHs TOUKHU Bl IPSAMO].

PiBHSHHS TUIOIIMHM, IO MPOXOJIUTH Yepe3 3aJaHy TOUKY, MEPIECHIUKYISIPHO 3alaHOMYy BEKTOpPY Ta
3arajibHe PiBHSAHHS IUIOIIMHY.

PiBHSHHS TUIOIIMHM, IO IPOXOAUTH Yepe3 TPH TOUKU. PIBHSHHS IUIOIIMHM Y BiApi3Kax Ha OCSIX Ta
HOpMaJIbHE PIBHSAHHS IUIOIIMHU. 3BE/ICHHS 3arajlbHOr0 PiBHSAHHS IJIOLUIMHU 10 HOPMAJIBHOTO.
BekropHe, kaHOHIYHE 1 TapaMeTpuyYHE pIBHSHHA MPsAMOi B mpocTopi. PiBHAHHSA mpsiMoOi, IO
MPOXOJAMWTh Yepe3 Bl 3aJaHl TOYKM Ta 3arajbHE PIBHAHHS mpsMmoi B mpoctopi. [lepexinm Bix
3arajibHOTO JI0 KAHOHIYHOTO PiBHSHHS MPSMOI.

Kyr w™ibk mmomumuamu. Kyt MK nOpsMuUMH  Ha IDIOMMHI. YMOBHM  MapayiebHOCTI 1
NEePIEHANKYIIIPHOCTI TUIOMIMH Ta MPSIMUAX Ha TUTOIIUHI.

Kyr mix npsamumu B mpoctopi. Kyr MK npsMo0 Ta IUIOIIMHOKO. YMOBH MapajielIbHOCTI Ta
NEePIEHANKYISIPHOCTI MPSIMHUX Y TIPOCTOPI.

Bizncranp BiJl TOYKH 10 IIOMIMHM Ta BiJl TOYKH JI0 MPSAMOI B IpocTopi. Bimctanb Mixk MUMOOTKHUMU
IPSIMUMH.

KpuBi n1pyroro nopsaxy ta ix XapakTepUCTUKH.

[ToBepxHi APYroro MOpsIKy.

O3HaueHHS YHUCJIOBOi  MOCHIAOBHOCTI. MOHOTOHHI, OOMEXEeHI MOCIiTOBHOCTI. [ 'paHuis
MOCJIIIOBHOCTI. ['eOMETpUYHMIA 3MICT TpaHUIll TOCI1IOBHOCTI. JloCcTaTHS 03HaKa 1CHYBaHHS TpaHUIIl
HOCJiIOBHOCTI.

I'panung ¢yskii B Touni. ['eomerpuunuii 3mict. OTHOCTOPOHHI I'PaHULI.

HeckiHueHHO BenMKI 1 HECKIHYEHHO Maii (YHKIIl: O3HAuYeHHs, 3B'SI30K MK HMMU. OCHOBHI
Biactuocti HM®.

BrnactuBocti (yHKIIHM, IO MarOTh TPaHMIIO: TeOpeMa MNpo MpeACTaBiIeHHs (YHKIII, 10 Mae
TPaHULIIO; TPO OOMEXKEHICTh (PYHKIIIT; PO €JUHICTD FPAHHULIL.

Apudmernuni onepauii HaJl TPaHULIIMU: CyMa, 100YTOK, 4acTKa.

['pannuHMii nepexig B HEpiBHOCTI. Teopema Mpo TpaHUI0 TpoMiXkHOI QyHKII. O3HaKU 1CHYBaHHS
rpaHuii QyHKIi.

[lepuia Bu3HayHa rpanuus. Hacmigku.

Jpyra Bu3HauHa rpanui. Hacnigku.

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

Tabnuus exBiBajgeHTHUX. Teopema mpo HeOOXiHY Ta JOCTATHIO YMOBY eKkBiBajgeHTHOCTI HM®.
HenepepBHicte (yHKLii B TOUll. OJHOCTOPOHHS HENEpEepBHICTh. Teopema Mpo HENEepepBHICTb
OCHOBHHX €JIEMEHTapHUX (DYHKIIIH.

Teopema npo apudmeTHuH1 onepallii HaJ HellepepBHUMHU QYHKIIIMU B TOYII.

Teopema mpo HemepepBHICTh ckiaaeHoi ¢(yHkiii. TeopemMa Npo HEMEepepBHICTh €JIEeMEHTapHUX
GyHKIIH.

Touxu po3puBy. Knacudikauis Touok po3puny. [Ipukianu.

OcHoBHI BiacTHBOCTI (YHKIIi, HEMEpepBHOI Ha BiApi3Ky. DOpMyIIOBaHHS YOTHPHOX TEOPEM.
3amavi, MO TPUBOAATH JO MOHATTS MOXimHOI. O3HadyeHHs MOXiAHOI, 1i MeXaHiuHu#, GI3UYHUM,
reoMeTpUYHUM 3MicT. PIBHSAHHS JOTUYHOI Ta HOpMaJI.

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

[IpaBuiia oOYHMCIIEHHS TMOXIJHUX: TeOpeMa Npo TMOXIAHY CyMH, JOOYTKY, YacTKH JIBOX
TuQepeHIifoBHUX (YHKIIIMH.
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OO0uncneHHs MOXiJTHUX OCHOBHUX €JIeMEHTApHUX (YHKIIIH.

Teopema npo noxigHy ckianenoi Gyukmii. [loxigHi rinepoomiyauX QyHKITIH.

Teopema npo noxiany odepHenoi Gpynkiii. [ToxigHi 06epHEHUX TPUTOHOMETPUYHHUX (PYHKIIIH.
[Toximgna ckmanenoi pynkmii. [loxigHi rinepOomiYHuX (HYyHKITIH.

[Toxigna HesiBHO 3amaHoi ¢yHkuii. Jlorapudpmiune maudepenmiroBanas. [loxigHa MOKa3HUKOBO-
cTerneHeBoi PyHKIIi.

Hudepenmian Qynkuii. 38’130k qudepeHmiany 3 noxiaHor. ['eomerpuunuii 3micT audepeHiarny.
3acTocyBaHHs AudepeHIiary 10 HaOImKeHUX o0uncieHb. [IpaBuia obunciaeHHs audepeHiiany.
IaBapianTHicTh opmu mnepmioro nudepenmiana. OOYHMCICHHS TOXIJHOI MapaMeTPUYHO 3aJaHOi
byHKIII.

[Toximai 1 mudepenmiam Bummx mnopsakiB. Popmyna JleiOnima. HeinBapianTHicTs (opmu
mudepeHIiany mopsaKy BUIIE MEPIIOTO.

OOuucneHHs TMOXITHUX BHUIIMX MOPSAKIB (QYHKIII, 3amaHoi mapameTpudHo. dDopmyna apyroi
MOX1THOA.

Teopema ®epma. Teopema Posus 1 11 reomeTpuvHa IHTEpIIPETAITis.

Teopema Komri. Teopema Jlarpanka, il reoMeTpu4Ha iHTEpIpPETALLis.

[TpaBumo Jlomitans.

YmoBu cranocti ¢ynkmii. Teopema npo HeoOXinHI yMOBH MOHOTOHHOCTI (yHKIii. Teopema mpo
JIOCTaTHI yMOBU MOHOTOHHOCTI ¢yHKIi1. Kputnuni Touku. [IpoMi>kkii MOHOTOHHOCT!.

ToukH JOKAIBHOTO eKCTpeMyMmy (yHKIII. 3HAXOJKEHHS HAWOIIBIIOro 1 HAWMEHIIOTO 3HAYCHHS
byHKIIT Ha BIAPI3KY.

Maxkcumymi i MiHiMymu. HeoOxiaHI yMOBH €KCTPEMyMY.

JlocTtaTHi yMOBU €KCTPEMYMY, 110 BCTAHOBIIIOIOTHCS 32 JIOMOMOTOIO MEPIO 1 IPYroi MOXiaHO .
Onykmicte 1 yrHyTicTh rpadikiB ¢yHkmiid. Toukn nepernny. Teopemu mpo IOCTATHIO YMOBY
OMyKJIOCTi (YrHYTOCT1) (PyHKIIIT Ta JOCTATHIO YMOBY ICHYBAaHHS TOYKU NIEPETHHY.

Bacanvna cucmema OL;iHIOGCZHHﬂ BUKOHAHUX cmy()eHmOM 3460aHb.

— 10 ©aniB— moBHA BiANOBib, TEOPETUYHE 3AMUTAHHS 3 MOBHUM JOBEACHHIM TEOPEM Ta BIACTHBOCTEH,
NPaKTUYHE — 3 HABEJACHHAM MOTPIOHUX (HOpMYJ, TOBHUM TOSCHEHHSM, SKIIO NOTPIOHO MalltOHKaMH (He
meHme 95% notpibHoi iHdopMmariii);

— 8-9 GaniB — 1ocTaTHHO NOBHA BiANOB1Ib (He MeHIe 80% noTpiOHOI iHpopMariii), abo MOBHA BIMOBIAb
3 He3HAYHUMU HETOYHOCTSIMH;

— 6-7 GaniB— HenoBHa B1ANOBIAL (He MeH1Ie 60% noTpiOHOI iHPOpMaIlil) Ta HE3HAYH1 TOMUJIKY;

— 4-5 OaniB— OUIBIII HETIOBHA BiAOBIIb Ta 3HAYHI IIOMHJIKH,

— -3 GasniB— HeMae MPaBUIILHOI 171€T pO3B’sI3aHHS 3a7a4i a00 3a7a4a He PO3B’sA3aHa 30BCIM.

banu, HaOpani Ha ek3aMeHi, JOJAOThCS 0 OalliB CEMECTPOBOTO PEUTHHTY i, 3TiIHO MPUBEIECHOT

TaOJINL1, BUCTABIISIETHCA M1JICYMKOBA OIIHKA.

Tabauysa eionogionocmi peitmunzoeux 0a1i¢ OUYIHKAM 3a YHIGEPCUMEM CbKOI0 WKAN010:

Kinvxicmo b6anie Ouinka
100-95 BigMiaao
94-85 Hyxe nodpe
84-75 JHobpe
74-65 3a10B1JIBHO
64-60 JocraTHbO
Menme 60 HezanoBinbHO
He BUKOHaHI YMOBH JOMYCKY He nonymeno




6. JlonaTkoBa iHpopmanis 3 IMCHUNIIHU (OCBITHHOI0 KOMIIOHEHTA)

[TepenbOauaeThcss MOKIUBICTh 3apaxyBaHHS CepTU(DIKATIB TPOXO/DKEHHS MUCTAHIIIMHUX KypcCiB 3a
BIJIITOBIJHOIO TEMATHKOIO.

Po6ouy nporpamy HaB4YQJIbHOI AMCHUILIIHYA (CHIA0YC) CKIIAIEHO:

CTapIIMii BUKJIaga4d Kadeapu MaTeMaTuyHoi (i3uku Ta qudepeHianbaux piBHsap OMO, kana. ¢i3.-mar.
Hayk [lununenko Bima Anamoniiena

YxBajeHo xadeaporo mareMaTuyHoi (Gizuku Ta nudepeHianbHux piBHIHE OMO (mporoxon Ne 9 Bifg
25.06.2025)

IMorox:keno Metoguunoto koMicieto pakynbrery IATE (mpotokon Ne 8 Bix 27.06.2025)



