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1. Onuc HABYAJILHOI AUCIHUILIIHA

Jlenna opma 3aouna ¢popma
EneMeHTH XapakTepUCTUKU 3100yTTS OCBITH, | 3400YTTS OCBITH,
F6ICT o6m 2025 | F6ICT 63 2025
3aranbpHa KUIBKICTh TOJIMH 120
KibKiCTh KpeIuTiB 4
Micue B IHAMBiZyaJbHOMY HaBYAJIbHOMY IUIaHI 00086’a3K06a
CTYJICHTA
Pik HaBuanHs (kypc) 1 1
CemecTtp 1 1,2
Jlexii (roauH) 16 2.2
[Tpaktuyni /ceMiHapchKi 3aHATTS (TOIKH) 24 0; 4
CamocriitHa po6oTa (ToauH) 80 112
y T. 4. IHIUBIyaJbHI 3aBJaHHs (KOHTPOJIbHA po0OTa), - 30
TOJIMH
dopma ceMecTpOBOr0 KOHTPOJIO eK3aMeH

2. MeTa BUBYEHHS] HABYAJIbHOI JUCHMIIiHH
CdopmyBaru y 3100yBauiB BUIIOI OCBITH CHCTEMY TEOPETUYHMX 3HAHb 13 KypCy aHaJIITHYHOI

reomeTpii Ta JiHiiHOI anreOpH, siKa CKJIaJae HEB1I €MHY YaCTHHY 3arajlbHOi MaTeMaTHYHOI OCBITH 1 €
HEOOXiTHOIO JUII BUBUCHHS HABUAIBHUX JUCIHILUIIH MPoQeciiHOl MiAroTOBKH; PO3BUTKY JIOTIYHOTO Ta
AITOPUTMIYHOTO MUCIICHHS, BHXOBAHHS MaTEeMaTHYHOI KyJIbTYpH Ta BHUPOOJCHHS HABUKIB JIO
MaTeMaTHYHOTO JOCIIKCHHS PUKIIaIHUX TUTAHb.

3. IlepexyMoBH /ISl BUBYEHHS HABYAJIBHOL M CHUILIIHU
BuBYeHHS OUCHMIUIIHU IPYHTY€ThCS Ha 3HAHHAX, YMIHHSAX 1 HaBHUYKaxX, OTPUMAHUX I 4Yac

OIaHyBaHHS 0a30BOr0 KypcCy MIKUIbHOI MaTEMaTHKH.

4, KoMIeTeHTHOCTI:
3acanvni:

- K3 1. 3narHicTh 10 aOCTpaKTHOTO MUCIIEHHS, aHAI3y Ta CUHTE3Y;

- K3 2. 3gatHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHHUX CUTYAIISX;

- K3 3. 3aarHicTb 10 po3yMiHHS IpeIMETHOI 00J1acTi Ta npodeciitHoi AisIbHOCTI,
- K3 5. 3garHicTh BUNTHCA 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSAMMU.

Cneyianvhi (paxosi):

- KC 11. 3naTHicTh 10 aHami3y, CHHTE3Y 1 ONTUMI3allil 1HpOpMaIIHHUX CUCTEM Ta TEXHOJIOTIH 3
BHKOPHUCTAHHIM MaTEMaTUIHUX MOJIEICH 1 METO/IIB;

- KC 13. 3garHicTh MPOBOAUTH OOYMCIIOBAIbHI €KCHEPUMEHTH, MOPIBHIOBATH pE3yJbTaTH
eKCIIEPUMEHTAIbHUX JaHUX 1 OTPUMAHUX PIIIEHb.

5. Pe3yabTaTH HABYAHHSA:
[P 1. 3natu niHIAHY Ta BEKTOpHY aiuredpy, nudepeHiialbHe Ta IHTerpajibHe YHCICHHS,

Teopio (PpyHKIIH 6araTb0X 3MIHHUX, TEOPIIO PSAAIB, JUepeHIianbHl PIBHSIHHS JUIs PyHKLII oAHI€T Ta
0araTboX 3MIHHHUX, ONeEpalliiiHe YHCICHHs, TEOpil0 HMOBIPHOCTEH Ta MaTeMaTW4YHYy CTAaTHUCTUKY B
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o0cs131, HEOOXITHOMY Ul PO3POOKM Ta BHKOPHUCTaHHS 1H(OpMAIiHMX CHCTEM, TEXHOJIOTiH Ta

iH(oKOMYyHIKaIlii, CEpBICIB Ta IHPPACTPYKTYPH OpraHi3allii.

Cnigeionouwienna nPoOZPAMHUX Pe3YIbMAMi6 HAGUAHHA i3 OUIKYSAHUMU PE3YIbMaAmamu

HAGUYAHHA

IIporpamumii pe3yabrat
HABYAHHA (6U3HaAYEeHUl
0C8IMHBOI0 NPOSPAMOIO)

OuikyBaHi pe3yJIbTATH HABYAHHS HABYAJIbHOI U CHUILITIHA

I[P 1. 3natm JiHIAHY Ta
BEKTOPHY anreopy,
nudepeHiiagbHe Ta IHTerpajibHEe

YHUCICHHS, Teopito  (QyHKIIH
0aratbOX  3MIHHHX, TEOPilO
pAIiB, T epeHIanbHI

piBHsHHA Ui QyHKUIT O1HI€T Ta
0araTboX 3MIHHHX, OIepamliliHe
YHCIICHHS, Teopito
HMOBIpHOCTEH Ta MaTeMaTU4YHY
CTaTHCTUKY B o0cs31,
HEOOXITHOMY JUIsI PO3POOKH Ta
BUKOPUCTAaHHS 1H(OpMAaIIHHUX
CHUCTEM, TEXHOJIOT1H Ta
iH(oKkoMyHIKaIlill, cepBiciB Ta
iH(DpacCTpyKTypH Ooprasizarii.

Po3ymiTi Ta BiATBOpIOBAaTH 3MICT OCHOBHUX IOHSTH: JIIHIHHOL
anreOpH; BEKTOPHOI anreOpH; JIHIMHUX MPOCTOPIB Ta JiHIMHUX
OTEpaToOpPiB; aHATITUYHOI TeoMeTpil Ha TUIOIIMHI; aHATITUYHOL
reoMeTpii y mpocTopi.

Po3ymiTi Ta BiATBOpIOBAaTH 3MICT OCHOBHHUX IIOHATH JIHIHHUX
IPOCTOPIB Ta JIHIKHUX ONEPaTopiB, aHANITHYHOI reoMeTpii Ha
IJIOIIMHI 1 Y TPOCTOPI.

BmiTH BHKOHYBaTH: OCHOBHI omepamii Haj MaTpHIsMHU,
PO3B’s3yBaTH MaTpU4Hi piBHSHHSA. BMIiTH 3aCTOCOBYBaTH METOIH
Kpamepa, obGepuenoi wmartpumi Ta JXopmama-I'aycca). Bwmitu
PO3B’sI3yBaTH JIOBLIbHI CUCTEMHU JIIHIMHUX anreOpaidyHuX PiBHSHb.
BMiTu BUKOHYBaTH OCHOBHI omepailii BeKTOPHOI ainre0pu.

Posmi3HaBatu Taki KJIFOUYOB1 OHATTS 1 BJIaCTUBOCTI:

- JIiHIAHOI anreOpu: MOHATTS MAaTpPUIl, BU3HAYHUKA, MIHOPY,
anreOpaiyHOro JIOMOBHEHHS; BJIACTUBOCTI BU3HAYHMKIB; YMOBH
iCHyBaHHS OOEpHEHOI MaTpHIli; MOHATTS pPAaHTy MAaTpUL Ta
crocoOu Horo oOYMCIICHHS; OCHOBHI OTeEpallii HaJ MaTpPHUISIMHU
(omaBaHHS, MHOXEHHS, TPAHCIIOHYBAaHHS, OOEpHEHHS); MOHSITTA
Ta BJIACTUBOCTI CHUCTEM JIIHIMHMX ajareOpaidHuX piBHSIHB, METOIU
PO3B’sA3yBaHHS CUCTEM.

- BEKTOpPHOi anreOpu: MOHATTS BEKTOpa, HANPSAMKY, JOBXKHHU
(Momynst) BekTOpa; Aii HaJ BEKTOpaMH (70/aBaHHS, BiJHIMAHHS,
MHOXEHHS  Ha  4YWCJO);  MOHATTA  KOJIIHEApHOCTI  Ta
KOMIUTAHAPHOCTI BEKTOPIB; BJIACTUBOCTI CKAJISPHOIO, BEKTOPHOTO
Ta MIOIAHOTO JOOYTKIB BEKTOpiB; YMOBM NapajielbHOCTI Ta
NEePIEeHIUKYJISIPHOCTI BEKTOPIB; MOHSTTS MPO JIHINHY 3aJIeKHICTD
1 HE3aJIe)KHICTh CUCTEMH BEKTOPIB.

- JIHIMHUX OPOCTOPIB: MOHATTA Oa3UCy, BUMIPHOCTI, KOOpJIUHAT
BeKTOpa y 0asmuci; JiiHiiHA KOMOIHaIlisA Ta PO3KJaj BEKTopa 3a
0a3ucoM; BIACTHBOCTI JIHIMHMX ONepaTopiB Ta iX MaTpHIIb;
ornepauii Haj JIHIHHUMHU onepaTropaMu (J10/laBaHHs, MHOKEHHS,
MHO’KEHHS Ha CKaJIsIp).

6. Meroay HABYAHHSA:

1. Meroau opranizaiii Ta 37iiiICHEHHs] HABUATHHO-TI3HABABLHOT JISTTHHOCTI:

— CIIOBECH1 METOMH: JIEKIIisl, PO3TOBi b, TOSICHEHHS;

— HAOYHI METOJH: TIOCTPYBAHHS;
— TpaKTU4YHI METOJM: BIPaBU, NPAKTHUYHI POOOTH, poOOTa 3 HABYAIHHO-METOIUYHOIO

JiTepaTyporo (KOHCIIEKTYBaHHS, Te3yBaHHS, aHOTYBAHHS).

2. MeToau CTUMYJTFOBAHHS 1 MOTHBAITIT HAaBYAJIbHO-ITI3HABAIBHOI TISUTEHOCTI !




5

— MeToau (HOpMyBaHHS Mi3HABAJBHUX IHTEPECIB: CTBOPEHHs CHUTYyallii iHTepecy i HOBH3HHU
HaBYaJIBHOTO MaTepiajy; METOJ BUKOPUCTAHHS )KUTTEBOTO JOCBILY; METOJ BiJIIOBi/ICi HA 3alTUTaHHS 1
OMUTYBaHHS TYMOK 3700yBaviB BUIIOT OCBITH.

3. MeToau KOHTPOJIIO 1 CAMOKOHTPOJIIO 32 €()eKTHUBHICTIO HABYAJILHO-TI13HABAIBHOT TISUIBHOCTI:

— METOJIM YCHOT'O KOHTPOJIIO: OMTUTYBaHH; Oecizia; JONOBiIb;

— METOJIY MMCHbMOBOTO KOHTPOITIO: KOHTPOJIbHA poO0Ta; caMocTiitHa po0OoTa.

7. IIporpama HaBYAJBHOI AUCHMUILTIHI

Tema 1. Jliniiina anredpa.

[ToHATTS MPAMOKYTHOI MaTpHlli, MIHOpY Ta anre0paivHoOro JOMOBHEHHA. BuzHauHuku 2-T0 Ta
3-ro nopsiiKy. BU3sHauUHMKM MaTpULlb BUILMX MOPAAKIB. Po3Kiaj BU3HAUHUKIB 3a €JIEMEHTaMHU psAJKa
(croBmist). Metonu oOunciaeHHs1 BU3HaUYHUKIB. Buan marpunb. OCcHOBHI omnepartii 3 MatpusiMu. Panr
Mmatpuuil. Meroau oGuucnenHs pasry. [loHsarrs obepHeHoi Marpuui. Po3B’si3yBaHHS MaTpUYHUX
piBHSHB. YMOBH CYMICHOCTI CHCTEM JiHIMHHUX anreOpaiuHux piBHsSHB. Teopema Kponekepa-Kanermti.
Bunu cucrem niHiiiHEX anreOpaivHUX piBHAHB. PO3B’ 30K cucTeM N piBHSHB 3 N HEBIIOMUMHU (METOIN
Kpamepa Ta obeprenoi marpuili). Po3B’si3aHHS JTOBITBHUX CHCTEM JIIHIMHUX ainreOpaiyHuX piBHSIHB.
3aranpHuil Ta vacTHHHHUK po3B’s30Kk. Merton JKopmana-I'aycca. OnHopigHi cuUCTeMH JTiHIHHUX
anreOpaidyHuX PiBHSHD.

Tema 2. BekTopHa ajnreopa.

Bektopna anre6pa. JliniiiHi omepamii 3 BekTopamu. Moaynbs Bektopa. CkaisipHHii 100yTOK
JIBOX BEKTOPIB, Horo BiaacTuBocTi. JloBxuHa BekTopa. Kyt Mixk Bekropamu. BektopHuii 100yTOK, Horo
BJIacTUBOCTI. Mimanuii 700yTOK, iioro BiacTuBoCTi. JIiHiiTHA 3a71€KHICTh Ta HE3aJIEKHICTh BEKTOPIB.

Tema 3. Jliniiini npocTropu Ta JiHiliHi onepaTopu.

O3HaveHHS! OCHOBHUX IMOHSThH: OJJHO-, IBO-, TPH-, M-BUMIpHHIA IIPOCTip, KOOPJMHATH BEKTOPA,
piBHI (TMPOTUJIEKHI, HPOMOPILINHI) BEKTOPH, HYJIbOBUH (OJMHUYHMI) BEKTOpP, MOJIYJb BEKTOpA,
cucrema BekTopiB. JIiHiiHa 3a1eKHICTb 1 He3aJeKHICTh CUCTeMHU BekTopiB. basuc. Po3knan Bekropa 3a
6azucomM. OIMHUYHMIA, OPTOrOHANbHUM, OpPTOHOpMOBaHMH Oasucu. Ilepexin 10 HoBoro o6asmucy.
O3HaueHHs JIHIMHOTO MpOCTOpy Ta HOro BiIacTUBOCTI. EBKIIZIOBUH MpOCTip: O3HA4YEHHS, OCHOBHI
noHAtTs. IloHATTs miHiMHOTO omeparopa. Omepauii Hajg JiHIMHEME omepaTopaMu (JOJaBaHHS,
MHOKEHHSI Ha CKaJslp, MHOXXEHHsI JIHIMHUX oOmepaTopiB). 3B'SI30K MIDK MaTpULSMHU JIHIHHUX
omeparopiB y pi3HUX Oazucax, MaTpHIll Mepexoay g0 HoBoro Oasucy. I[lpukmagum miHIAHUX
MIEPETBOPEHB, IO 3aCTOCOBYIOTHCS Y MATEMATUYHUX MOJICISIX BiOOpakeHHS TaHUX.

Tema 4. AHaJIiTHYHA reoMeTpisi HA MJIOLIMHI.

[TpsMokyTHa aekapToBa CHUCTeMa KOOPJIMHAT y MpPOCTOpi. AHalliTUUHA reoMeTpis. 3arajibHe
piBHSHHS mpsaMoi Ha TomuHi. Moro nocmimxenns. Kanoniune piBHSHHS npsmoi. PiBHAHHS mpsmoi 3
KyTOBUM KoeiienToM. KyT M mpsMuMu. YMOBH NapajieabHOCTI Ta NEPHEHAUKYISIPHOCTI IPSIMHUX.
PiBHsIHHS mIpsiMOT, SiIKa MPOXOAMUTH Yepe3 Bl TOUKH. BijncTaHp Bifg Touku A0 npsMoi. Touka nepeTuny
npsimux. JIiHii 2-ro mopsaky (exnirc, rimepborna, mapadosa).

Tema 5. AHa/IiTHYHA reoMeTpisi y NPOCTOPi.

3aranbHe pIBHSAHHS IUIOMMHU. Pi3H1 cnocobu 3aaHHs pIBHSHHS IUIOIIMHH, YMOBH
napajieabHOCTI Ta NepIeHAUKYISIPHOCTI TUIomuH. [ToBepXHi Ipyroro Nopsiky, iX KaHOHIUHI PIBHSIHHS

Ta 300paxkeHHs. Enincoin. OqHO MOPOXXKHUHHUE Ta ABOMOPOKHUHHMHI TinepOonoinu. Exintuynuit Ta
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rinepOoniyanii napadonoiny. KoHiyHi Ta HUIHAPUYHI TOBEPXHI.

CrpykTypa (TeMaTHYHUH MJIAH) HABYAJIbHOI AUCHUIIIHA

KinpkicTs roguu
neHHa popma 3100y TTs 3ao4yHa hopma
OCBITH, 3100yTTs OCBITH,
HazBu Tem (F6ICT 60 2025) (F6CT 63 2025 )
g y TOMY YHCIIi g y TOMY YHUCII
Ei 1 .3 c.p. Ei a1 | m3.| c.p.
Tema 1. Jliniiina anreopa. 28 4 4 20 22 | 2 20
Tema 2. BexTopHa anreopa. 28 4 4 20 22 | - 2 20
Tema 3. JliniiiH1 IpocTOpH Ta JNiHIMHI 26 5 4 20 22 i i 22
OIepaTopH.
Tema 4. AHaITUYHA T€OMETPIsl HA TUTOIIMHI. | 18 2 6 10 34 | 2 32
Tema 5. AHanmiTH4YHA T€OMETPisl Y IPOCTOPI. 20 4 6 10 20 | - 2 18
B T.4. inauBiAyanapHe 3aBAAHHS: KOHTPOJIbHA ) i ) i 30 | - i 30
pobora
Ycboro ronux 120 | 16 24 80 |120| 4 4 | 112
8. TemMu npakTHYHHUX 3aHATH
Kinekicts roguy
Ne Hassa Temu JIeHHA (boplv.[a 3a04Ha (bopma
3/ 3100yTTsI OCBITH, 3100yTTsI OCBITH,

(F6ICT 60 2025)

(F6CT 63 2025 )

Tema 1 Jliniiina anre6pa.

IpakTnune 3anarra 1. Tema: «/lii Hax
MaTpPULISIMH.

IIpakTnune 3ansarra 2. Tema: «Cucremu
JHIAHUX anreOpaiyHuX PiBHSAHBY.

Tema 2. Bextopna anre0pa.

IpakTuyne 3anarta 3. Tema: «JliHiitHI onepartii
Haj BekTopamu. CkansipHuit 100yTOK BEKTOPiB».
IIpakTnune 3ansarra 4. Tema: «BexkropHuii Ta
MilIaHu# 100YTKH BEKTOPIBY.

Tema 3. JIiHiiiH1 NpOCTOPH Ta JIiHIIHI ONIEPATOPH.
IIpakTnune 3anarTa 5. Tema: «JliHiliH1
IPOCTOPW».

IIpakTnune 3anarra 6. Tema: «JliHiiiH1
oIepaTopu».

Tema 4. AHaniTUYHA TeOMETPis HA TUIOIIKHI.
IpakTuyne 3ausarTsa 7. Tema: «JIlinii Ha TUTOTITHHI
Ta TXH1 PIBHAHHI».

IIpakTuyne 3anarTa 8. Tema: «lIpsma Ha
IUTOILAHI».

IpakTuyune 3ausarra 9. Tema: «Jlinii gpyroro
HOPSIAKY».

Tema 5. AHanmiTHYHA TEOMETPIst y MPOCTOPI.
IpakTnune 3anarra 10. Tema: «[lnomuHa B
IPOCTOPI».
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IpakTuyne 3auatTs 11. Tema: «[Ipsmva miHisa B
POCTOPI».

IpakTuune 3ausarTsa 12. Tema: «IloBepxHi
JPYTOT0 TOPSIKYY.

Pa3zom

24 4

9. Temu camocTiiiHOi podoTH

KinbKicTh roauH
Ne Hassa Temu JIeHHA (bopMa 3a04Ha (bopy[a
3/ 3100y TTSI OCBITH, 3100yTTS OCBITH,
(F6ICT 60 2025) (F6CT 63 2025)
1 | Tema 1. Jliniiina anreOpa. 20 20
2 | Tema 2. BekTopHa anreOpa. 20 20
3 Tema 3. JliniiiH1 TpoCTOpH Ta JHIMHI 20 29
OIIePaTOPH.
4 | Tema 4. AHaniTHuHa reoMeTpisi Ha TUIOIINHI. 10 32
5 | Tema 5. AnaniTHuHa reOMeTpis y MPOCTOPI. 10 18
Pazom 80 112

10. InguBinyaJbHi 3aBIaHHSA
[nnuBinyanbHa poboTa 3100yBaya BHUILOI OCBITH HAmpaBieHa Ha 3aKPIIUIEHHS TEOPETHUYHOTO

MaTepialy Ta NMpaKTHYHUX HABHYOK. Peamizaris mporo HampsMy poOOTH TependadacTbes MUIIXOM

BUKOHAHHS KOHTPOJIBHOI POOOTH, SIKa BUKOHYETHCS CaMOCTIHHO 3700yBayeM BHIIOi OCBITH 3a04YHOI

(dopmu 3100y TTS BUIIOT OCBITH B 11032 ayAUTOPHHIA Yac.

[TepeBipka pe3yybTaTiB iHIUBITyaTbHOI pOOOTH CTYICHTIB BUKJIaJaueM BiI0yBA€ThCS IO Ta i

yac eK3aMeHaLinHoI cecil.

11. OuinoBaHHA pe3y/JbTATiB HABYAHHA

[IporpamHui pe3ynbTraTi HaB4aHHs/Pe3ynpTaTi HaBYaHHSI

@opMH KOHTPOJIIO TPOTrPAMHHUX
pe3ynbTaTiB HaBYaHHsI/PEe3yIbTATIB
HAaBYaHHS

ITP 1. 3natu JdiHIAHY Ta BEKTOpHY airedpy, audepeHIialbHe Ta
IHTerpaJIbHE 4YMCIEHHS, Teopilo (yHKUIH OaraTboX 3MIHHUX,
Teopito psaiB, MudepeHIialbHl PIBHAHHA Ul (GYHKUII OfHi€l Ta
0aratbOx 3MIHHUX, OIEpaIliiHe YMCIEHHS, TEOPil0 MWMOBIpHOCTEH
Ta MaTeMaTHYHY CTaTHUCTUKY B 00cs31, HEOOXITHOMY JJIsl PO3POOKHU
Ta BHUKOPUCTaHHS 1HQOpMAIIfHUX CHUCTEM, TEXHOJOrid Ta
1H(OKOMYHIKallili, CepBiCiB Ta IHPPACTPYKTYPH OpraHizariii.

IToTo4HMI KOHTPOJIB!

- poboTa Ha JIeKIIAX;

- BUKOHaHHs J1a00opaTOpHUX pooiT;
- 3aXHUCT JIaDOpaTOPHUX POOIT;

- BUKOHAHHS 3aBJaHb CAMOCTIHHOI
poboTy;

- PO3B’sI3yBaHH: TECTIB;

- KOHTPOJIbHA PO6OTa .
[TincymMKoBHI KOHTPOJIb!

- €K3aMEH.

* @opma konmpoato nepeddbavena minbKu 015 3a0YHOT hopMu HABUAHHSA

KputepieM ycmimHOro HaBYaHHS € JOCATHEHHsS 3700yBaueM BHIIOI OCBITH MiIHIMaJbHUX
MOPOTOBUX PIBHIB OI[IHOK 32 KO)KHUM 3aIlJJAaHOBAHUM Pe3yJbTaTOM HaBYaHHS.

[ToTouHMII KOHTPOJIL 3MIMCHIOETHCA HA MPAKTUYHUX 3aHATTSAX BIPOJOBXK cemecTpy. Dopma
CEMECTPOBOT'0 KOHTPOJIIO 3HaHb 3/100yBaviB BUIIIOI OCBITH - €K3aMEH.
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Cxema HapaxyBaHHsI 0aJ1iB 3 HABYAJIbHOI JUCHUILIIHA
(Jenna ¢opma 3106yTTs ocBiT F6ICT 61 2025)

dopMu KOHTPOJTIO pe3yJibTaTiB HaBdaHHs 3BO
BUKOHAHHS | BUKOHAHHS
Hasga temu BIIpaB Ha 3aBJlaHb |pO3B’s3yBa Pazom
OIUTYBAHHS N .| eK3aMeH
MIPAKTUYHHX | CAMOCTIIHO1 | HHS TECTIB
3aHATTAX pobotu
Tema 1. Jliniiina 5 8 2 12
anredpa.
Tema 2. BexTopHa 5 8 2 12
anredpa.
Tema 3. Jliniitai
MPOCTOPH Ta JIHINHI 1 8 2 7 18
oIepaTopH.
Tema 4..AHaJ'IlTI/I‘IHa . 1 12 5 15
reoMeTpisi Ha MIJIOLIUHI.
Tema 5. .AHaJ'IlTI/ILIHa. 5 12 2 7 23
reoOMeTpisl y IpOCTOpi.
Ex3amen 20 20
Pazom 8 48 10 14 20 100
Cxema HapaxyBaHHsI 0aJ1iB 3 HABYAJIbHOI JUCHUILIIHA
(3aouna ¢opma 3100yTTs ocBiTH FEICT 63 2025)
®opMu KOHTPOJIIO pe3ybTariB HaB4aHHs 3BO
BUKOHAHHS | BUKOHAHHS
, KonTpo
Hazpa temun BIIpaB Ha | 3aBJaHb [pO3B’s3yBa exzam | Pazom
ONUTYBaHHS N .| JbHA
MIPAKTUYHHX | CAMOCTIIHO1 | HHS TECTIB €H
poboTta
3aHATTAX poboTtu

Tema 1. Jliniiina 3 5 8
anrebpa.
Tema 2. BexTopHa 7 3 10
anre0pa.
Tema 3. JliniitHi
IIPOCTOPH Ta JiHIIHI 3 3 5 11
orepaTopH.
Tema 4. AnaniTuuHa
reomeTpis 3 5 8
Ha TUIOIIHHI.
Tema S. ‘AHaJ'IlTI/I‘—IHa. 3 7 3 13
reOMETPIsl Yy IPOCTOPI.
KountpoJsbHa p0f30Ta Ta 30 30
o(opMIICHHA 3BITY
Ex3amen 20 20
Pazom 6 14 15 15 30 20 100
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IIIxaja Ta KpUTEPii OLiIHIOBAHHS Pe3yJIbTATiB HABYAHHS NP NPOBE/ICHHI IOTOYHOI0 KOHTPOJII0

YCIIIITHOCTI 3100yBayiB BUILOI OCBITH
(denna ¢opma 3100yTTs ocBiT FEICT 61_2025)

Onumysanus
KinbkicTs K o .
Gautin puTepii oniHIOBaHHSA
1 6an 3n00yBay Oepe aKTHBHY y4acTh B OOTOBOPEHHI MPOOJIEMHHMX IMUTaHb ITiJT Yac JICKIIii,
(MakcuManbHa) | Gepe y4acTh B ONMTYBAHHI, BEE€ KOHCIIEKT JIEKIIIi.
0 GauiB 3100yBay He OMpAIIOBaB MaTepiai 3 TEMHU, HE Be/Ie KOHCIIEKT JICKIIl.
(MiHIMaJIbHA)
Bukonanns enpas na npakmuiunux 3aHammsx
KinbkicTb K w .
auin puTepii oHiHIOBaAHHA
4 Ganu 3n100yBady JEMOHCTpYE 3HAHHS METO[IB, IO BHMBYAIOTHCS, AKTUBHO IMIPAlIOBaB Ta
(MakcuManpHa) | BuKoHaB 100% BIpaB MPaKTHYHOTO 3aHSTTS.
3 bamu 3n100yBau JEMOHCTpYE 3HAaHHS METONIB AM(EpEHIIIOBaHHS Ta IHTETPYBaHHSI  Ta
MPaKTUYHI HABUYKH, BUKOHAB 75% BIIpaB MPaKTUYHOTO 3aHSTTS.
JIOCSITHYTO JTOCTaTHIM piB€Hb MPOrPAMHOTO Pe3yJIbTaTy HABYAHHS,
2 Ganu 3n00yBay JIEMOHCTpy€ 3HAHHS Ta TMpPaKTUYHI HaBUYKM, BUKOHaB 50% Bmpas
MPAKTUYHOTO 3aHSITTS.
0 OamniB 3n100yBay He OMNpaIlOBaB MPAKTUYHE 3aHATTS, IO HE Ja€ MOXKIUBICTh OLIHUTU
(MiHiManbHa) | hOpMYBaHHS KOMIIETEHTHOCTEH 1 JOCATHEHHS IIPOTPaMHHUX PE3YJIbTaTiB.
Bukonanus 3asdanv camocmitinoi pobomu
KinbkicTs K o .
autin puTepii ouiHIOBaHHA
2 6anu 3n00yBau BuKkoHaB 1 3axuctuB 100% BnpaB caMoCTiiHOT poOOTH 332 OKPEMOIO TEMOIO.
(MakcumanbHa) | JlogaTkoBi 0amy MOKYTh HApaXxOBYBaTUCh 32 OKpeMi JOJATKOBI BUJIM POOIT (HamMCcaHHs
Te3 JONOBIJIi, BUCTYII HA CTYJIEHTCHKIH KOoH(epeHil B Mexax 5 6aiiB)
1 Gan 31m00yBay BuKoHaB i 3axucTuB 50% BrpaB caMOCTIHHOT pOOOTH 332 OKPEMOIO TEMOIO.
0 6aniB 3n100yBau He MpeACTaBUB BHUKOHAHE 3aBJaHHS CaMOCTiiiHOI poOoTH, L0 He Jdae
(MiHIMaJIbHA) | MOXKJIUBICTH OLIHUTH ()OPMYBaHHS KOMIIETEHTHOCTEH 1 JOCATHEHHS MpPOrpaMHUX
pe3yJIbTAaTIB.
Po3é’sa3ysanns mecmis
KinbkicTs K w .
Gauin puTepii oniHIOBaAHHSA
7 OaiiB 3m00yBay HaBiB Big 25 10 30 BipHUX BIAMOBIJIEH.
6 OamiB 3n06yBay HaBiB BiJ 21 10 24 BipHUX BIAMOBIIEH.
5 GamniB 3m00yBay HaBiB Bij 17 10 20 BipHHUX BIiAMOBIJICH.
4 Ganmu 3n06yBay HaBiB Big 13 10 16 BipHUX BiAMOBIiIEH.
3 bamu 3m00yBay HaBiB Bix 9 10 12 BipHUX BiMOBIIACH.
2 banmn 3n100yBay HaBiB BiJ 5 10 8 BipHUX BIAMOBIIEH.
1 Gan 3n00yBad HaBiB B 1 10 4 BIpHUX BiAMOBIIACH.
0 OaiiB 3n00yBa4 HaBiB (0 BIpHUX BiAMOBIICH.

* Jlooamkosi 6anu MoiCymb HAPAXOBYEAMUCH 3G OKPeMi 000amMKO8L 8U0U podim (HanucanHs me3 0onosioi,
BUCMYN HA CMYOEHMCbKIU KOHpepenyii 6 medxcax 5 6anis)
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IIIxaJja Ta KpuTepii OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS NP NPOBEJICHHI NOTOYHOT0 KOHTPOJII0

YCIIIITHOCTI 3100yBayiB BUILOI OCBITH
(3aouna dopma 3100yTTs ocBiTH FEICT 063 2025)

Onumysanus
KinbkicTs K o .
Gautin puTepii oniHIOBAHHSA
3 Oanm 3100yBay Oepe aKTUBHY y4acThb B OOTOBOPEHHI MPOOJEMHHUX MUTAHb i Yac JICKIIii,
(MakcumarnipHa) | 6epe y4acTh B ONUTYBaHHI, BEJC KOHCIIEKT JICKIIii.
2 Oanu 3100yBa4y aKTUBHO MPAIIOBAB Ha JICKIii, KOHCIIEKT MOBHUM.
1 6an 3m00yBay mpaifroBaB Ha JIEKIii, KOHCTICKT HE MOBHUH.
0 OaxiB 3100yBay HE OIpaIoBaB MaTepiai 3 TEMH, HE BeJe KOHCIIEKT JISKITiH.
(MiHIMaJIbHA)
Bukonanus enpas na npakmuunux 3aHammsx
KinbkicTb K o .
Gain puTepii oniHIOBaHHS
7 GamiB 3100yBay 1eMOHCTpPY€E 3HAHHS METOJIB IHTETPajJbHOrO Ta MU(GEPEHIIHHOrO YHCIEHB,
(MakcWUMallbHa) | JIOCHIDKCHHS (YHKIIH Ta iH., akTUBHO mpaioBaB Ta BukoHaB 100% Bmpas
MPAKTUYHOT'O 3aHATTSI.
6 GamniB 3nm00yBau JEMOHCTpPYE 3HAHHS METOMAIB IU(EpPEHIIOBAaHHS Ta IHTEIPYBaHHS Ta
MPaKTU4HI HABUYKH, BUKOHAB 75% BIIpaB MPaKTUYHOTO 3aHSTTS.
JIOoCATHYTO TOCTATHIM PiBEHh MPOTPAMHOTO PE3yJIbTaTy HAaBYAHHSI.
5 Ganis 3100yBay IEMOHCTPY€E 3HAHHA Ta MPAKTUYHI HABUYKHU IHTETPALHOTO YMCICHHS Ta 1H.,
BukoHaB 70% BIIpaB MPaKTHYHOTO 3aHSTTS.
4 Ganu 3100yBay IEMOHCTPY€ 3HAHHA Ta MPAKTUYHI HABUYKHU IHTETPATLHOTO YHCICHHS Ta 1H.,
BukoHaB 50% BIIpaB MPaKTHYHOTO 3aHSTTS.
3 6anu 3100yBay 1eMOHCTPY€E 3HAHHS Ta MPAKTHYHI HABUYKHU Y PO3B’sI3aHHI 3a7a4
mrdepeHIiroBanHs, BUKOHaB 35% BIpaB NPaKTUYHOTO 3aHSTTS.
2 Ganu 3n100yBau IEMOHCTPY€E 3HAHHS Ta MPAKTUYHI HaBUYKH, BUKOHaB 20% BripaB
MPAKTUYHOTO 3aHATTSI.
1 Gan 3100yBay Ha MPaKTUYHOMY 3aHSITTi, BUKOHAB OJIHY BIPAaBY.
0 GamniB 3n100yBay He OMpalIOBaB MPAKTHUYHE 3aHATTA, IO 110 HE J1a€ MOKJIHMBICTH OLIHUTH
(MiHiManbHa) | pOpMyBaHHS KOMIIETCHTHOCTEH 1 JOCSATHEHHS IPOTPAMHUX PE3YJIbTATIB.
Bukonanus 3ae0anv camocmitinoi pobomu
KinbkicTs K o .
Ganin puTepii oiHIOBAHHA
3 6anu 3n00yBau BukoHaB 100% BrpaB caMocTiHHOT pOOOTH 32 OKPEMOIO TEMOIO.
(MakcuMajbHa)
2 banmu 3n00yBau BUKOHaB /5% BIpaB caMOCTiHOT poOOTH 32 OKPEMOIO TEMOIO.
1 Gan 31m00yBay BuKkoHaB i 3axucTuB 50% BIpaB caMOCTIHHOT pOOOTH 332 OKPEMOIO TEMOIO.
0 OaiiB 3100yBay HE MpEICTaBUB BUKOHAHE 3aBlaHHS CaMOCTIHHOI poOOTH, IO HE Mdae
(MiHIMaJIbHA) | MOXKJIUBICTH OIIHUTH (OPMYBaHHS KOMIIETEHTHOCTEH 1 JOCSTHEHHS MPOrpaMHUX

pe3yJIbTaTIB.
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Poss’sazysanns mecmie

KiapkicTh K o .
Gautin puTepii oniHIOBaAHHSA
5 GaiiB 3m00yBay HaBiB Big 26 10 30 BipHUX BiAMOBIICH.
(MakcuMasbHa)
4 oanmu 3m00yBay HaBiB Big 21 10 25 BipHUX BiAMOBIICH.
3 Oanu 3n00yBay HaiB B 16 1o 20 BipHUX BiJMOBIIEH.
2 bainm 3m06yBay HaBiB Big 11 o 15 BipHUX BiAMOBIICH.
1 Gan 3n100yBay HaBiB Bij 6 10 10 BipHMX BiAMOBIICH.
0 OaiiB 3m00yBay HaBiB 0 -5 BipHUX BiAMOBIICH.
(MiHIMaTbHA)

* looamxosi banu Mo#Cyms HAPAX08YBAMUCH 3d OKpeMi 000amKOo8i 8uou pobim (HanucauHs me3 0onosioi,
BUCTYN HA CMYOEHMCHKIU KOHGDepenyii 6 medcax 5 banis)

Koumponvna poboma
Buxonanus KonTtponpHa poboTa MiCTUTB 5 3aB/IaHb.
KOHTPOJIbHO1 Ko’xHe npakTiyHe 3aBAaHHS OLIHIOETHCS B 6 OaliB:
poboru Ta . —  oopmileHHS 3BiTY 3TiTHO BUMOT, HaBE/IEHO IIOBHE Ta BIpHE PIIICHHS
0(hOpMIICHHS 3BITYy OKpeMoro 3aBJjaHHs — 6 Oais;
30 Gani — odopMIIeHHS 3BiTYy 3 HEOTPUMAHHIM BUMOT, HETIOBHE PIIlICHHSI OKPEMOTO

aJiB
3aBIaHHsa — 3 Oanu;
(MakcuMalbHa) . . o .
3BIT He miarorosyieHui — 0 Ganis.

0 6amniB
(MiHIMaJIbHA)

* looamxosi banu ModiCymv HAPAX08Y8AMUCH 3a OKPeMi 000amKO6L 8uou podim (HanucauHs me3 00nNosioi,
BUCMYN HA CMYOEHMCHKIN KoHpepenyil 6 medxicax 5 6anie)

IIkxana Ta KpuTepii OLiHIOBAHHS pe3yJIbTATiB HABYAHHSA 3100yBayviB BHIOI OCBITH Ha

eK3aMeHi

Bun 3aBnanns

bamn Kpurepii oriHtoBaHHA

3aBganus 1, 2
Bigmosiai Ha
TEOPETUYHI MUTAHHS
5 GaiiB 3a oHE
MMUTaHHS
(MakcuMyM)

0 OaiB 3a oJHE
MIUTAHHS
(MiHIMYM)

0 BIJICYTHICTb BiJIMOBi/Il HA TEOPETHUYHE MTUTAHHSI, IO HE 1a€ MOKJIHUBICTh
OIiHUTH (POPMYBaHHS KOMIIETCHTHOCTEH Ta OTPUMaHHS TPOTPaMHUX
pe3yJbTaTiB HaBYaHHs Yy 37100yBaya BUIIIOI OCBITH,

3MicT nuTaHHs po3kputo Ha 20%);

3MicT UTaHHs po3kpuTo Ha 40%;

3MICT MUTaHHs po3KkpuTo Ha 60%);

3MicT muTaHHs po3kpuTo Ha 80%, 1110 /1a€ BITHOCHY MOXJIHBICTh
OIIHUTH (POPMYBaHHS KOMIETEHTHOCTEH Ta OTpUMaHHS MO3UTUBHOI
OI[HKH,

5 | TeopeTHUHE MUTAHHS PO3KPUTO MOBHICTIO, 1110 CBIAYUTH PO
chopMoBaHI KOMIIETEHTHOCTI Ta OTPUMAaHHSI BUCOKOT OIIIHKH.

AWIN(F

3aBganug 3, 4

Po3p’sa3anns

MPAKTUIHOTO
3aBIaHHS

5 OatiB 3a oJHE
3aBIaHHs
(MakcuMyM)
0 6aumiB 3a oxHE
3aBIaHHS

0 | BiACYTHICTh PO3paxXyHKY MPAKTHYHOTO 3aBJaHHS, 1110 HE J1a€
MOJKJIUBICTH OLIIHUTU ()OPMYBaHHSI KOMIIETEHTHOCTEHW Ta OTPUMAaHHS
IPOTpaMHUX pe3yJbTaTiB HAaBYaHHS Yy 300yBaya BUIIOi OCBITH

HaBCICHO HeraBHHBHI/II‘;I pO3B’5130K 3az[aqi;

JomnyiieHi 3-4 00YnCITIOBAIbHI TOMIJIKHM Ta BUIIPABJICHHS;

IIOHYIJ_[CHi 2 00YHCITIOBAJIbHI TOMUJIKH Ta BUIIPABJICHHS

& w| N -

JomyiieHi 1 o0uucIroBaibHa TOMUJIKKA 200 BUMPABIICHHS, 110 BKa3y€e HA
JOCTaTHIN piBeHb (JOPMYBAHHSI KOMIIETEHTHOCTEH Ta OTPUMAHHS
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(MiHIMYM) MO3UTUBHUX MPOTPAMHHUX PE3yJIbTATIB HABYaHHS y 3700yBavya BUIIO1
OCBITH,

5 | po3paxyHKH NPaKTUYHOTO 3aBJIaHHS BUKOHAHI MPaBUIIbHO, CHOPMOBaHi
MOBHI BUCHOBKH, IO CBiT4aTh PO BUCOKUI PiBEHb 3aCBOEHHS
POTPaMHUX Pe3yJIbTATiB HABUYAHHSI.

*ex3amen CKIA0acmovcs 3 2 MeopemuyHux NUmanb ma 2-X npaKmuyHux 3ae0amnsv. Maxcumanvha KilbKicmb
oanie 3a exzamen - 20.

12. IHCTPpYMEHTH, 00JIaTHAHHSI TA MPOrpamMHe 3a0e3MeYeHHs, BAKOPUCTAHHS SIKHX
nepeadavae HaBYaJIbHA AUCHHUILTIHA (32 TOTPEON)

3acobu nHaBuanus: IIK (15 mr. — 2024 p.), y ckiami: mepcoHaIbHHI KOMIT'foTep Impression
P+(i3-10105/H510) — 15 wrt.; monitop Impression Im View23.812403VN — 15 mwir.; xiaBiatypa — 15
IIT.; MaHIMyJIATOp «MHUIIa»y— 15 mT, MyasTUMeiiiHe 3abesmedenns (mpoekrop) Toshiba TDP-S8
(2020 p.), mepexxa Wi-Fi, MS Windows 11, MS Office, Internet-6pay3sepu, Notepad++, en. 6i6mioTeka
ITOAY (https://lib.pdau.edu.ua), en. penosutapiii ITJIAY (https://dspace.pdau.edu.ua:8080)

[lepemik 1iHCTpyMEHTIB, OOJNaJHaHHA Ta MPOrPAaMHOTO 3a0e3MedYeHHsT HEeOOXiTHOTO st

BHUBUCHHS HABYAJIHHOI JUCIUILIIHN 3a0e3reduye HaB4aabHO-IociaHa Jadboparopis 3-D mMoxemoBanHs
Ta Bigyamizamii 208.
13. TloiTnKa HABYAIBHOI TUCIIHILTiHI

[ToniTrka HAaBYAIBHOI TUCIMILIIHA BU3HAYAETHCS CHCTEMOIO BUMOT, SIKi BUKJIa/Iad BUCYBAE JI0
3n100yBaya BMINOi OCBITM NpPH BHBYEHHI JUCHMIUIIHM Ta I'PYHTYETbCS Ha 3acafax CIpaBeIMBOIO
00’€KTHBHOTO OIIHIOBaHHS POOOTH KOXHOTO CTy/I€HTA 1 JOTPUMaHHS aKaJeMidHOi JOOPOUECHOCTI.

BuMoru MoxyTh cTOCyBaTucs:

1. TepmiHiB BUKOHAHHS Ta NePeCKIATAHHA:

- OOOB’SI3KOBICTh BHKOHAHHS 3aBJaHb IPAKTUYHUX POOIT, CaMOCTIHOI poOOTH 1 3aXHCT
pe3yJbTaTIB y BiIBEACHUI TEPMiH;

- 32 aKTHBHY y4YacThb Yy HAyKOBili po0OOTi 3a TeMaTuKOK Kadeapu, NUCHUILUIIHM, y4acTh Y
TBOPUYMX KOHKYpCax 1 T. 1H. MOKYTbh HApaXOBYBAaTHCS J10IaTKOB1 Oau;

- 000B’SI3KOBICTh BUKOHAHHS 3aBJaHb MPAKTHYHUX POOIT, CaMOCTIHOI pOOOTH 1 3aXHCT Pe3yibTaTiB y
B1JIBEJICHUI TepMiH. BUKOHAHHS 3aB/laHb 3 MOPYLIEHHSIM TEPMiHIB 0€3 MOBaKHUX MPUUNH OLIIHIOETHCS
Ha 25 % HMK4Ye 3a ojep)kaHuil Oan. SIKIIO CTyAEHT BiACYTHIM 3 MOBaXXHOI MPUYMHM, BIH MPE3EHTYE
BUKOHAH1 3aBJIaHHS 1] YaC CaMOCTIIHOT MIATOTOBKM Ta KOHCYJbTAIlll BUKJIa1ava.

2. AxanemMiuHoi 100poYecHOCTI:

3n100yBay BHUIIOI OCBITH IOBUHEH AO0TpuMyBatuch Kojekcy akagemMiuHOi JOOpPOYECHOCTI Ta
Konekcy mpo eTuky Bukiazada Ta 3700yBada BUILOI OcBiTH [loTaBCHKOro AEp:KaBHOTO arpapHOro
yHiBepcuTeTy. JIOTpUMaHHS akaJeMI4HOi J100pouecHOCTI 3700yBauaMM BUIIOI OCBITH mependayae:
CaMOCTiiHe BHUKOHAHHS HAaBYAJbHMX 3aBJaHb, 3aBJaHb IOTOYHOIO Ta IMiJCYMKOBOIO KOHTPOJIIO
pe3ysbTaTiB HaBuaHHA (A1 0Cci0 3 OCOONMBUMM OCBITHIMU NMOTpeOaMH Il BUMOT'a 3aCTOCOBYETHCS 3
ypaxyBaHHSAM iXHIX 1HAMBIAYalbHUX MOTPEO 1 MOKIMBOCTEN); MOCHIIAHHS Ha JpKepena iHdopmarii y
pasi BUKOpPHUCTaHHS 171eH, po3p0o00K, TBEp/KEHB, BITOMOCTE; TOTPUMaHHS HOPM 3aKOHOJ/ABCTBA PO
aBTOpPCbKE MpPaBO 1 CYMDKHI MpaBa; HaJaHHS JOCTOBIpHOi iHGopMmalii mpo pe3yabTaTd BIACHOI
HaBYaJIbHOT (HAyKOBOI, TBOpPYOi) IISUIBHOCTI, BHUKOPUCTaHI METOIMKU JOCIIKEHb 1 JKepesa
iHpopmarii.

[Tpu BUsBIEHHI akaJeMIYHOTO IUIAriaTy MiJ 4ac BUKOHAHHS 3allJIAHOBAHMUX BHJIB POOIT Taki
poOOTH HE 3apaxOBYIOTHCSI Ta MOBEPTAIOTHCS Ha JOOMPAIIOBAHHS 31 3HIKEHHSIM 3arajlbHOi OIIIHKH
MiHiMyM Ha 20 %.

3. BigBigzyBaHHS 3aHATH:
00OB’SI3KOBICTh BiABIYyBaHHA 3aHATh (HEMPUIYCTHUMICTh NPOMYCKIB 0€3 IMOBaXHUX MPUYMH,

3ami3HeHb 1 T. 1H.).
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4. 3apaxyBaHHs pe3yJbTaTiB He)OPMAJIbLHOI/IH(POPMAIBLHOI OCBITH:

BpaxyBaHHs pe3ysibTaTiB HaBYaHHS, OTPUMAHUX i 4yac HeGOpMaIbHOI/IHPOPMATILHOT OCBITH

Ta 3apaxyBaHHsS Pe3yJbTaTiB BiAOyBaeThCs 3TigHO [10I0KEHHS TPO MOPSIOK BU3HAHHS PE3yJIbTATiB

HaBYaHHs, 3100yTHX y HedopMmanpHid Ta iH(QOpMaNbHIA OCBITI 3100yBauaMM BHWIIOI OCBITH
[TonTaBCHKOTO JEPKABHOTO arpapHOTO YHIBEPCHUTETY.

5. Ockap:keHHs1 pe3yJbTaTiB oumiHOBaHHA. [lopsIoKk OCKapKEHHs PE3yNbTATiB OI[IHIOBAHHS

3IIACHIOETHCS 3T1IHO MIPOIIEYP, 3aTBepKeHNX Y [1070KeHHI TPO OIiHIOBAaHHSI Pe3yJIbTaTiB HAaBYaHHS
3100yBayiB BUIIOI OCBITH B [losiTaBChKOMY JIepKaBHOMY arpapHOMY YHIBEPCUTETI

14. PexomeHa0BaHi Jkepesia iHdpopmanii

OcHoBHi

1. Bomommna T.B. Jliniiina anreOpa: Hapd. nociouuk. JIynek: Bexa-Ipyxk, 2020. 308 c.

2. [Tanacenko O.b. JIekii 3 miHIHHOT anreOpu: eNeKTPOHHUI HaBYAIbHUI MOCIOHUK. BiHHMII,
2015. 273 c.

3. PomaniB O.M. JliniitHa anrebpa: HaB4. moci0. JIeBiB: I.E.Umwkukos, 2014. 279 c.

4. ®nerantos JI. O., fABopcbka B.M., fABopcekuii K.E. Buma matemaruka. Kype nexuiid s
€KOHOMIYHUX cremnianbHocTel: HaBd. moci0. Ilomrama: ITJJAA, 2005. 280c.

5. bapkosckuii B. B., bapkochka H.B. Buiia maTtemaTuka a1 eKOHOMICTIB: HaB4. moci0. Buyg
4-re. Kuis:llenTp HaBuanbHOi mitepatypu, 2005. 448 c.

6. JlaBpenuyxk B.Il, Buma wmarematuka. Jliniiina anre0pa, aHamiTHYHA TEOMETPIs,
MatematnaHuil aHami3. Y. I: HaBd. moci6. 3-te Bua, Bunp. YepHisii : Pyra, 2017. 224 c.

7. Ky3pma O. B. Buma maremarnka. AHaJIITHYHA TeOMETpisl Ta JiHiiHA anreOpa. EnemenTn
BekTOpHOI anredpu. Koncnekr nekuiit: HaBu. nocid. / O. B. Ky3sma, O. B. Cynima, T. O. Pyauk Ta iH.;
KIII M. Irops CikopchKOro. Kuis, 2021. 127 c. URL:
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha matematyka.pdf.

8. JlaBpenuyk B.II. Buma marematuka. B 3-x wactunax. Y. 1: HaBu. moci6. YepHiBui:
Bunasaunrso Pyra, 2012. 191c.

9. JlaBpenuyk B.II. Buma marematuka. B 3-x wactmnax. Y. 2: HaB4. moci06. YepHiBii:
Bunasaunrso Pyta, 2012, 208c.

10. JlaBpenuyk B.Il. Buma maremartnka. B 3-x wactmnax. Y. 3: HaB4. moci6. YepHiBii:
Bunasuunrso Pyra, 2012. 166¢.

Jlomomizkni

1. Ay6osux B. II., FOpuk L.I. Buma marematuka: Had. moci6. Kwuis: BumaBauunrso A.C.K.,
2003. 648 c.

2. Iy6osuk B. II., FOpux L.I. Buma matemaruka: 30ipHuk 3anad. Kuis: Bunasaunrso A.C.K.,

2003. 480 c.

3. JlaBpernuyk B.Il, Buma waremaruka. JliHiiiHa anreOpa, aHajgiTHYHA TEOMETPis,
MatematraHui aHai3. Y. I: HaBd. moci6. 3-Te B, Bump. YepHisii : Pyra, 2017. 224 c.

4. Ky3pma O. B. Buma maremaruka. AHalmiTHYHAa reoMeTpis Ta JiHiliHa anreOpa. Enementu
BeKTOpHOI anredpu. Koncnekr nekiit: HaBy. moci6. / O. B. Ky3eMma, O. B. CyniMma, T. O. Pynuk Ta iH.;
KIII M. Irops CikopchKoro. Kuis, 2021. 127 c. URL:
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha matematyka.pdf.



https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf
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5. ly6buak B. M. Buma marematuka B MpuKiIaaax Ta 3amaadax. HaByanbHwuii mociOnuk / B.M.
Hy6uak, B.M. Ilpumuisk, JI.I. Hosunbka. — Binaums: BHAY, 2018, — 254 c.URL:
http://repository.vsau.org/getfile.php/17084.pdf.

6. S. Boyd, L. Vandenberghe. Introduction to Applied Linear Algebra: Vectors, Matrices, and
Least Squares. - Cambridge University Press, 2018. - 473 p.
https://web.stanford.edu/~boyd/vmls/vmls.pdf 2. Knenko B. 1O., l'oneus B. JI. Bumia maremarrka B
npukiaaax i 3agadax. Hasuaneauii nocionuk. K., 2021. - 592 c. https://studfile.net/preview/5186968/
3. Kpusyna B. I'., bapkoscekuii B. B., bapkosceka H. B. Buma marematuka. Ilpaktuxym. K., 2024. -
536 c.

7. Opapymenko O.b. 3aBnanHs Ta METOAMYHI pEKOMEHMALIl Al BUKOHAHHA KOHTPOJBHUX
POOIT 13 TUCHMIUTIHN «AHATITHYHA T€OMETPis Ta JiHIHHA anreOpay il 3100yBaviB BHINOI OCBITH 3a
OCBITHBO-TIpo(eciitHo0 Tporpamoro «lHdopmaliiiiHi ymnpaBisO4l CHUCTEMH» CIelialbHOCTI 126
«Iadopmariiini cuctemu Ta Texuoisorii». — IloaraBa: IIJTAA, 2019. — 25 c¢. URL: http: //
dspace.pdaa.edu.ua:8080 / handle /123456789/9132.
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