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1. Onuc HABYAJBbHOI JUCHHUILIIHA

Jenna ¢popma 3aouHa popma
EnemenTH XapakTepucTuKu 3100yTTS OCBITH, | 3100YTTS OCBITH,
F6ICT 6x 2025 | F6ICT 63 2025
3araipHa KiabKICTh TOJQUH 120
KiapKicTh KpeauTiB 4
Micue B IHAMBiIIyaqbHOMY HAaBYAJIBHOMY IUIaHI 00086’a3K08a
CTyZeHTa
Pix HaBuaHHs (Kypc) 1 1
Cemectp 1 1,2
Jlekii (roaun) 16 2;2
ITpakTuuHi /ceMiHapChKi 3aHATTS (TOAUH) 24 0; 4
CamocrTiiiHa po6oTa (roauH) 80 112
y T. 4. IHAMBIAyalbHI 3aBJIaHHS (KOHTPOJIbHA pobOTa), - 30
TOJIMH
dopma ceMecTpOBOro0 KOHTPOJITIO eK3aMeH

2. MeTta BUBYEHHS HABYAJIbHOI JUCIUILTiHA
CdopmyBaru y 3100yBauiB BUIIOT OCBITH CUCTEMY TEOPETUYHHUX 3HAHB 13 KypCy aHATITUYHOT

reoMmeTpii Ta JiHiiHOI anreOpH, sKa CKJIaJae HEBIJI'€MHY YaCTHHY 3arajlbHOi MaTeMaTHYHOI OCBITH 1 €
HEOOXiTHOIO [T BUBUEHHS HABUAIBHUX JTUCIHILIIH MPodeciiHOl MiAroTOBKH; PO3BUTKY JOT1YHOTO Ta
QITOPUTMIYHOTO MUCIICHHS, BHXOBAHHS MaTEMAaTUYHOI KyJbTypH Ta BHUPOOJCHHS HAaBHKIB JO
MaTeMaTUYIHOTO JOCIIKCHHS IPUKJIaITHUX TUTaHb.

3. IlepeaymoBu AJis1 BUBYEHHS HABYAJIBLHOI AU CIUILTIHU
BuBYeHHS QUCHUUIUIIHU TPYHTYETHCS HA 3HAHHSAX, YMIHHSX 1 HaBUYKAX, OTPUMAHMX IIiJ[ Yac

OMaHyBaHHS 0a30BOI0 KypcCy IIKUIBHOT MaTEMATHUKH.

4. KoMmneTeHTHOCTI:
3aeanvHhi:
- K3 1. 3garHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAI3y Ta CUHTE3Y;
- K3 2. 3nartHicTh 3acTOCOBYBATH 3HAHHS Yy MPAKTUYHUX CUTYAILlIsX;
- K3 3. 3natHicTs 10 po3yMiHHS NpeaMeTHOI 001acTi Ta mpodeciitHol AisIbHOCTI;
- K3 5. 3narHicTs BYUTHCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMHU.

Cneyianvhi (paxogi):

- KC 11. 3naTHicTb 0 anamnizy, cuHTE3Y 1 onTuMi3zamii iHQopMaIiifHUX CUCTEM Ta TEXHOJIOTIH 3
BHUKOPHUCTAHHIM MaTEMaTHIHUX MOJIEJICH 1 METO/I1B;

- KC 13. 3gaTHicTh NPOBOAUTH OOYMCIIIOBAIBHI €KCIIEPUMEHTH, MOPIBHIOBATH pPE3yJIbTATH
EKCIIEPUMEHTAIbHUX JaHUX 1 OTPUMAHUX PIllIECHb.

S. PesyjabTarH HABYAHHA:
[P 1. 3nartu niHIHY Ta BEKTOpHY anredpy, nudepeHIialbHe Ta IHTErpajibHe YHUCICHHS,

Teopito (QyHKIINA 6araTboX 3MIHHUX, TEOPIO PSIiB, AUQepeHianbHl PpiBHAHHA A QYHKIIT OJHIET Ta
0aratbOx 3MIHHHMX, ONEpaIliifHe YHCICHHS, TEOPil0 WMOBIPHOCTEH Ta MaTEeMaTH4YHY CTATHCTHKY B
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00cs131, HEOOXITHOMY Ui PO3POOKM Ta BUKOPHUCTAHHSA 1H(QOPMALIMHMX CHUCTEM, TEXHOJOriH Ta
iH(oKOMYyHIKaIlii, CEpBICIB Ta IHPpaCTPYKTypH OpraHizariii.

CniggioHOWIEHHA NPOZPAMHUX PE3YIbMAmie HAGYAHHA i3 OYIKYSAHUMU Pe3Y/Ibmamamu

HAGUYAHHA

IIporpamumii pesyabrat
HABYaHHA (6U3HaAUeHUll
0CGINMHBOIO NPOZPAMOIO)

OuikyBaHi pe3yJIbTaTH HABYAHHS HABYAJIbHOI AUCHUIIIHU

NP 1. 3naru miHIdHY Ta
BEKTOPHY anreopy,
nudepeHiiaabHe Ta
IHTeTpajgbHE YHCIICHHS, TEOPIIO
¢byHKIi  OaraThbOX  3MIHHHX,
TEOpito psniB, MUQepeHIiaTbHI
PIBHSAHHSA Al PYHKIIIT O/HI€T Ta
0araTboX 3MIHHHUX, OIeEpalliiiHe
YHCIICHHS, TEOPito
HMOBIpHOCTEH Ta MaTeMaTUYHY
CTaTHCTUKY B o0cs31,
HEOOXITHOMY JIsT pO3pOOKH Ta
BUKOPUCTAaHHS i1H(MOpMaIiiHUX
CHCTEM, TEXHOJIOT1H Ta
iH(OKOMYHIKaIliil, cepBiciB Ta
iH(ppacTpyKTypH OpraHizarii.

Po3ymiTi Ta BiATBOpIOBATH 3MICT OCHOBHMX MOHATH: JIHIHHOI
anreOpu; BEKTOpHOI anreOpw; JTIHIMHUX MPOCTOPIB Ta JHIHHUX
OTepaTopiB; aHATITHUYHOI reoMeTpii Ha IUIONIMHI, aHATITHYHOI
reoMeTpii y mpocTopi.

Po3ymiTi Ta BIATBOPIOBATH 3MICT OCHOBHUX MOHSATH JIHIMHHX
IPOCTOPIB Ta JIHIMHUX ONMEpaTopiB, aHAIITUYHOI TeOMETpii Ha
IJIOIIMHI 1 Y IPOCTOPI.

BmiT BHKOHYBaTH: OCHOBHI omepauii HaJ MaTpulsMU;
PO3B’sI3yBaTH MaTpU4Hi piBHSIHHS. BMITH 3acTOCOBYBaTH METOIU
Kpamepa, oGepuenoi wmatpumi Tta XKopmana-I'aycca). Bwmitu
pO3B’sI3yBaTH  JIOBUIBHI CHCTEMH JIHIMHMX  anreOpaidyHux
PIBHSIHb.

BwmiTH BUKOHYBAaTH OCHOBHI Omleparlii BEKTOPHOI aJIreOpH.

Pozni3HaBaTH Taki KJII04YOB1 HOHATTS 1 BJIAaCTUBOCTI:

- JiHIMHOT anreOpu: MOHATTA MAaTpHlli, BU3HAYHUKA, MIHODY,
anreOpaiyHOro OTIOBHEHHS; BJIACTUBOCTI BU3HAYHHKIB, YMOBHU
ICHyBaHHS OOEpHEHOI MaTpHlli; MOHATTS paHTy MaTpULl Ta
crocobu Moro oOYMCIIEHHS; OCHOBHI omepaii HajJ MaTpuLsMU
(onaBaHHs, MHOXKEHHS, TPAHCIIOHYBAaHHS, OOEPHEHHS ); OHATTS
Ta BJIACTUBOCTI CUCTEM JIHIMHUX anreOpaiuHuX piBHSIHb; METOJU
PO3B’3yBaHHS CUCTEM.

- BEKTOpHOI ainreOpu: MOHATTS BEKTOpa, HANPSMKY, TOBXKHUHHU
(Momynsi) BekTOpa; Iii HaJ BEKTOpaMU ([10/1aBaHHSA, BiTHIMAHHS,

MHOKEHHSI ~ HAa  4YMCJO);  MOHATTS  KOJIHEapHOCTI  Ta
KOMILJIAHAPHOCTI BEKTOPIB; BJIACTUBOCTI CKaJISIPHOTO,
BEKTOPHOIO Ta  MIIIAHOTO JOOYTKIB  BEKTOpIB; YMOBHU

napaneabHOCTI Ta MEPIEHANKYISIPHOCTI BEKTOPIiB; MOHATTS HPO
JHIHY 3aJIe)KHICTb 1 HE3aJIeKHICTh CUCTEMH BEKTOPIB.

- NIHIHUX TPOCTOPiB: MOHATTSA 0a3ucy, BUMIPHOCTI, KOOPAUHAT
BEKTOpa y 0Oas3uci; jdiHiiiHa koMOlHaIlis Ta PO3KJIaJ BEKTOpa 3a
6a3ucoM; BIIACTUBOCTI JIHIHHUX OMNEpaTopiB Ta iX MaTpHIlb;
orepauii HajJ JIHIHHUMH onepaTopamu (A0JaBaHHs, MHOKEHHS,
MHOXEHHS Ha CKaJIsp).

6. MeTtoau HABYAHHSA:

1. MeToau opranizaiii Ta 3/1iCHEHHS] HABYAJIbHO-I13HABAILHOT NisITBHOCTI:

— CJIOBECH1 METOJIH: JICKIIisl, PO3TOBi b, IOSICHEHHSI;

— HAOYHI METOJM: LTFOCTPYBaHHS;

— TPaKTU4YHI METOJM: BIpPaBU, NPAKTUYHI poOOTH, poOOTa 3 HABYAIbHO-METOAMYHOIO
JTEPaTyporo (KOHCIIEKTYBaHHsI, Te3yBaHHS, aHOTYBaHHS ).

2. Metoau CTUMYIIFOBaHHS 1 MOTHBAIII1 HABYAJIBHO-IT13HABAIBHOT TISUTBHOCTI:




— Meroau (opMyBaHHS Mi3HABaJIbHUX IHTEPECIB: CTBOPEHHS CUTyallll 1IHTEpecy ¥ HOBHU3HU
HaBYAJILHOTO MaTepiaiay; METOJl BAKOPUCTAHHS )KUTTEBOTO JIOCBITY; METO/I BIAMOBIICH Ha 3aMUTaHHS 1
OTMTYBaHHS AYMOK 37100yBaviB BUIIOT OCBITH.

3. MeTtoau KOHTPOJIIO 1 CAMOKOHTPOJIIO 32 €(PEKTUBHICTIO HABYAJIbHO-TTI3HABAIBHOI JisSTTLHOCTI:

— METOJIY YCHOTO KOHTPOJIIO: OMIUTYBaHHS; Oeci/ia; JOMOBib;

— METOJIY MMUChMOBOT'O KOHTPOJIIO: KOHTPOJIbHA po00Ta; caMocTiiiHa poOoTa.

7.1Iporpama HaBYAJBHOI IUCUMILTIHN

Tema 1. Jliniiina anreopa.

[ToHATTS NPAMOKYTHOI MaTpHlli, MIHOPY Ta anre0paidHOro JOMOBHEHHS. Bu3zHaunuku 2-ro ta
3-ro nopsiiky. BU3HaAUYHMKM MaTpULlb BUIIMX MOPSAAKiB. Po3Kiiaj BU3HAYHMKIB 32 €IEMEHTaMH psKa
(cToBmiyt). Meroaun oOunciaeHHsT BU3HaYHUKIB. Buau Marpuie. OCHOBHI onepariii 3 MaTpuisiMu. Panr
Matpuili. Metonu oOuucieHHst panry. [loHATTs oOepHeHOi MaTpuili. Po3B’s3yBaHHS MaTpHYHHUX
PIBHSAIHb. YMOBH CYMICHOCTI CHUCTEM JIIHIHHUX anreOpaiuHux piBHAHb. Teopema Kponekepa-Kanesi.
Bunu cuctem niHiiHEX anreOpaidyHUX piBHSAHB. PO3B 130K CUCTEM # PIBHSHD 3 /1 HEBIIOMUMH (METOAU
Kpamepa Ta obepHenoi marpuili). Po3B’si3aHHS NOBITPHUX CHCTEM JIIHIMHUX anreOpaidHUX piBHSHb.
3aranpHU Ta YacTHMHHUU po3B’si30k. Meton JKopmana-I'aycca. OmHOpimHI cHCTEMH JHIHHHX
anreOpaiyHUX PiBHSHB.

Tema 2. BekTopHa aareopa.

Bekropna anre6pa. JliniitHi omneparii 3 BekTopamu. Moaynb BekTtopa. CKamsipHHA D00yTOK
JIBOX BEKTOPIB, Horo BiacTUBOCTI. JloBxknHa BekTopa. KyT Mixk BekTopamu. BekTopHuii 100yTOK, HoT0
BIacTUBOCTI. Mimmanuii 700yTOK, foro BaactuBocTi. JIiHilHa 3a7€XHICTh Ta HE3AJIEKHICTh BEKTOPIB.

Tema 3. Jliniiini npocTopu Ta JiHiliHi onepaTopu.

O3HaueHHS! OCHOBHHX IMOHATBH: OAHO-, IBO-, TPH-, M-BUMIPHUN MPOCTIp, KOOPAMHATH BEKTOpA,
piBHI (IPOTUJIEKHI, NPOMOPLIKHI) BEKTOPH, HYJIHOBUN (OJUHMYHHI) BEKTOP, MOAYJb BEKTOPA,
cucreMa BekTopiB. JIiHilHA 3a1eKHICTD 1 HE3alIeXHICTh cUcTeMH BekTopiB. basuc. Po3knan Bekropa 3a
6a3ucom. OIUMHUYHMNA, OPTOrOHAIBHUI, OpTOHOpMOBaHMH Oasucu. Ilepexin g0 HoBoro Oasucy.
O3HadeHHs JIIHIMHOTO TMPOCTOPY Ta HOro BIAcTHBOCTI. EBKIIIOBHI MPOCTIp: O3HAYEHHS, OCHOBHI
noHATTsA. [loHsATTS miHiliHOTO oOmeparopa. Omeparii Haj JIHIAHUMHU omepaTopamMu (I0JaBaHHS,
MHOXKEHHSI Ha CKaJslp, MHOXXEHHS JIIHIMHHUX ONepaTopiB). 3B'I30K MDK MaTpULSMHU JIHIAHUX
orepaTopiB y pi3HHX Oa3ucax, MaTpulld TMepexody JOo HoBoro Oasucy. Ilpukmamw TiHIHHHX
MIEPETBOPEHB, 10 3aCTOCOBYIOTHCS Y MATEMATUYHUX MOJEISX BiIOOpaKEHHS TaHUX.

Tema 4. AHaJIITHYHA TeOMeTPisl HA MJIOUIUHI.

[IpsiMOKyTHa aekapTOBa CHUCTEMa KOOPJIMHAT y MpocTopi. AHaJiTUYHA reoMeTpis. 3arajbHe
piBHSHHS TpsiMoi Ha ruiomuHi. Moro mocmimkenns. KanoniuHe piBHAHHS mpsMoi. PiBHSHHS mpsMoi 3
KyToBUM KoedimieHToM. KyT Mixk psIMUMHU. Y MOBH TIapaJIeIbHOCTI Ta IEPICHAUKYJISIPHOCTI MPSIMHUX.
PiBHsHHS mpsiMOi, sika MPOXOAMTH Yepe3 AB1 TOUKH. Bijnctans Bix Touku 10 npsmoi. Touka nepeTuny
npsimux. JliHii 2-ro nopsiaky (eninc, rinepdosna, napabosa).

Tema 5. AHa/liTHYUHA TeOMeTPisl y MPOCTOPI.

3aranpHe piBHAHHS IUIOIMHM. Pi3HI crmocobu 3agaHHS pIBHSHHS IUIOUIMHHU, YMOBH
napajeabHOCT] Ta MepHeHAUKYIIPHOCTI TuIoIuH. [ToBepXHI Ipyroro NopsiaKy, iX KaHOHIYHI PIBHSAHHS

Ta 300pakenHs. Emincoin. OnHO MOPOXHUHHMKA Ta ABOMOPOXHUHHMK rinepOonoiau. Enintuynuii ta
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rinep6osniynuii napadonoiau. KoHiyHi Ta HUIIHIPUYHI TOBEPXHI.

CTpykTypa (TeMaTHYHUI IJIAaH) HABYAJIbHOI JUCIUILIIHA

KinekicTs roguu
JeHHa Gpopma 3100y TTs 3a04Ha Gopma
OCBITH, 3100y TTs OCBITH,
Hassu Tem (F6ICT 60 2025) (F6CT 63 2025 )
g y TOMY 9HCII g Yy TOMY YHCJI
é 1 .3 c.p. § a1 | m3. | cp.
Tema 1. Jliniiina anreOpa. 28 4 4 20 22 | 2 20
Tema 2. BexTopna anredpa. 28 4 4 20 22 - 2 20
Tema 3. JliHiitH1 npocTOpH Ta JiHINHHI 2% ) 4 20 » | - i 2
olepaTopu.
Tema 4. AHanmiTHYHA T€OMETPIis HA TUTOLIUHI. 18 2 6 10 34 | 2 32
Tema 5. AHaniTHUHA T€OMETPIs y MPOCTOPI. 20 4 6 10 20 | - 2 18
B T1.4. inquBiAyanbHE 3aBJaHHS: KOHTPOJIbHA
- - - - 30 | - - 30
poboTa
Ycboro ronuH 120 | 16 24 80 120 4 4 | 112
8. TeMu npakTHYHHUX 3aHATH
KinekicTts roanu
Ne neHHa hopma 3a04Ha popma
Hasga temu . .
3/ 3100yTTS OCBITH, 3100y TTS OCBITH,
(F6ICT 60 2025) |(F6CT 63 2025 )
Tema 1 Jliniiina anre6pa.
Ipakruune 3auarTs 1. Tema: «/lii Hax
1 | maTpunsiMm». 4 -
IpakTuune 3anarrs 2. Tema: «Cucremu
JTHIHHUX anreOpaidHuX PiBHSIHBY.
Tema 2. BexTopHa anreopa.
Mpaktuune 3auarTa 3. Tema: «JliniitH1 oneparii
2 |nax Bekropamu. CkansipHuil 100yTOK BEKTOPIiB». 4 2
IpakTnune 3anarrTa 4. Tema: «BexTopHuii Ta
MIIIAaHUH JOOYTKH BEKTOPIBY».
Tema 3. JliniiiH1 IpoCTOPH Ta JNiHIIHI ONIEPATOPH.
3 Ipakrtunune 3anarra 5. Tema: «JliniiiH1
IIPOCTOPH». 4 -
IpakTnune 3anarTa 6. Tema: «JliniiiHi
orepaTopu».
Tema 4. AHaniTuyHa reoMeTpist Ha IUIOIIKHI.
IIpakTuune 3ausatrs 7. Tema: «JIinii Ha mUTOMIMHI
Ta IXH1 PIBHSAHHI.
4 | IIpaktuune 3anaTTH 8. Tema: «lIpsma Ha 6
[LIOLIHHI».
IMpakTuune 3ansatrsa 9. Tema: «JIinii npyroro
HOPSAIKY».
Tema S. AHaniTHYHA TEOMETPIsl y MPOCTOPI.
5 | Hpakruune 3ansarra 10. Tema: «Ilnomuna B 6 2
IPOCTOPI».
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Ipakruune 3ansaTrs 11. Tema: «I[Ipsma miHis B
IpOCTOPI».

IIpakruune 3ansaTrs 12. Tema: «[loBepxHi
JPYTOro HOPSIIAKYY.

Pa3zom

24 4

9. Temu camocTiiiHoi podoTH

Kinpkicts rogua

Ne Hassa Temu JIEHHA q)opma 3a04Ha (I)OpIYIa
3/m 3100y TTsI OCBITH, 3100y TTs OCBITH,
(F6ICT 60 2025) (F6CT 63 2025 )
1 | Tema 1. Jliniiina anreOpa. 20 20
2 | Tema 2. BektopHa anreopa. 20 20
3 Tema 3. JliHiiiH1 npocTOpH Ta JIHINMHI 20 2
orepaTopH.
4 | Tema 4. AHamiTHYHA TEOMETPIs HA TUIOIIHHI. 10 32
5 | Tema 5. AnaniTuuHa reoMeTpisi y IpoCTOpi. 10 18
Pa3zom 80 112

10. InauBixyajabHi 3aB1aHHA
InpuBinyanbHa poboTa 3100yBaya BUINOI OCBITHM HAMpaBieHA HAa 3aKPIIUIEHHS TEOPETHUYHOTO

MaTepially Ta MPAaKTUYHUX HABUYOK. Peamizalis 1poro HampsMy poOOTH mependayvaeTbes LMUITXOM

BUKOHAHHS KOHTPOJIBHOT POOOTH, SIKa BUKOHYETHCS CaMOCTIHHO 3700yBadeM BHINOI OCBITH 3a04YHOI

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

[lepeBipka pe3ynbTaTiB 1HIUBITYyalbHOI pOOOTH CTYAEHTIB BUKJIaJaueM B1I0yBaeTbCs 10 Ta Mij

Jac eK3aMeHallliHoI cecil.

11. OuinoBaHHS pe3y/bTATIiB HABYAHHS

[Tporpamui pe3ynbTaTi HaBuaHHs/Pe3yabTaT HaBYaHHS

@opMHU KOHTPOJIIO IIPOrPAMHUX
pe3yabTaTiB HABYaHHSI/PE3yJIbTATIB
HaBYaHHS

[P 1. 3natu miHIMHY Ta BEKTOPHY anreOpy, AudepeHIiiaabHe Ta
IHTEeTpaJbHE YHCIEHHS, Teopito (yHKIiH OaraTbOoX 3MIHHHX,
TEOpito psniB, AudepeHIiaabHl piBHAHHA IS (QYHKIIT OfHi€ET Ta
0araTboX 3MIHHHUX, OINEpaliiiHe YHUCICHHS, TEOPil0 WMOBIpHOCTEH
Ta MaTeMaTUYHY CTAaTHCTHKY B 00Cs31, HEOOX1THOMY JUIsl PO3POOKH
Ta BHUKOPUCTAaHHS iH(OpMALiHMX CHCTEM, TEXHOJIOTiH Ta
iH(OKOMYHIKaIlii, CEPBICIB Ta IHPPACTPYKTYPH OpTaHi3allii.

[ToTouyHuMit KOHTPOJIb:

- po0OoTa Ha JIeKIIisX;

- BUKOHAHHS J1JA0OpaTOPHHUX POOIT;
- 3aXUCT JabOpaTOpHUX POOIT;

- BUKOHAHHS 3aBJIJaHb CAMOCTIHHO1
poboTu;

- PO3B’sI3yBaHHS TECTIB;

- KOHTpOJbHA Po6oTa’.
[TimcyMKOBHIA KOHTPOJIb:

- €K3aMeEH.

* Dopma kormponio nepedbavena minbku 0Jist 3a04HOL PopMu HAGUAHHS

KpurepieM ycHiliHOro HaBYaHHS € JOCSATHEHHS 3100yBaueM BHINOi OCBITH MiHIMaJIbHHUX
MOPOTOBUX PIBHIB OI[IHOK 32 KOKHUM 3aIlIAHOBAHUM PE3yJbTaTOM HaBYaHHSI.

[ToToyHMIT KOHTPOIb 3AIMCHIOETHCA HA MPAKTUYHUX 3aHATTIX BIOPOAOBXK cemecTpy. Dopma
CEMECTPOBOTO KOHTPOJIIO 3HAHB 3/100yBaviB BUIIIOT OCBITH - €K3aMEH.
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Cxema HapaxyBaHHsI 0aJ1iB 3 HABYAJIbHOI JUCHUIIIHA
(enna dpopma 3100yTTs ocBiTH FOICT 01 2025)

dopmMu KOHTPOJIIO pe3ysibTaTiB HaBdaHHS 3BO
BUKOHAHHS | BUKOHAHHS
Ha3sa Temu BIIpaB Ha 3aBJlaHb |pO3B’sA3YyBa Pazom
OMHUTYBaHHS NV . €K3aMeH
MIPAKTUYHUX | CAMOCTIHHOT | HHS TECTIB
3aHATTIX poboTH
Tema 1. JliniitHa ) 3 ) 12
anreopa.
Tema 2. BexTopHa ) 3 ) 12
anreopa.
Tema 3. Jliniiinai
MIPOCTOPH Ta JIIHIHHI 1 8 2 7 18
OMEepaTOPH.
Tema 4. 'AHaJ'IlTI/IllHa . 1 12 ) 15
TEOMETPIs Ha TUIOIMHI.
Tema 5. 'AHaJ'IlTI/I‘-IHa. ) 12 ) 7 23
TEOMETPIsl Y TPOCTOPI.
Ex3amen 20 20
Pazom 8 48 10 14 20 100
Cxema HapaxyBaHHsI 0aJ1iB 3 HABYAJIbHOI JUCHUIIIHA
(3aouna ¢opma 3100yTTa ocBiTH FOICT 63 2025)
DopmMu KOHTPOJIIO pe3ysibTaTiB HaBdaHHS 3BO
BUKOHAHHS | BUKOHAHHS
, Kontpo
Hazpa temu BIIpaB Ha 3aB/laHb  |pO3B’sI3yBa ex3am | Pasom
OTHUTYBaHHS NV .| JIbHA
MIPAKTUYHUX | CAMOCTIMHOT | HHS TECTIB eH
pobora
3aHATTIX poboTH
Tema 1. Jliniiina 3 5 3
anreopa.
Tema 2. BexTopHa 7 3 10
anreopa.
Tema 3. Jliniitai
MIPOCTOPH Ta JIIHIHHI 3 3 5 11
ONEepaToOpH.
Tema 4. AHanmiTHYHA
reoMeTpist 3 5 8
Ha IUIOIIHHI.
Tema 5. ‘AHamqua. 3 7 3 13
TEOMETPIsl Yy POCTOPi.
KonTtpoJsbHa podora Ta
. 30 30
o opMJIeHHS 3BIiTY
Ex3amen 20 20
Pazom 6 14 15 15 30 20 100
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Ixana Ta KpuTepii olliHIOBAHHS Pe3yJILTATIB HABYAHHS NPH NPOBeIeHHI MOTOYHOT0 KOHTPOJIIO

YCIIIITHOCTI 3100yBaviB BUIIOI OCBITH
(denna ¢popma 3100yTTs ocBiTH FOICT 01_2025)

Onumysanns
KinbkicTh K o .
Ganin puTepii oniHIOBaHHA
1 Gan 3n00yBau Oepe aKkTHBHY yd4acTh B OOrOBOpPEHHI MPOOJEMHUX MHUTaHb Mij Yac JIEKIIii,
(MakcuMalibHa) | Oepe y4acTh B ONMMTYBaHHI, BEJC KOHCIEKT JICKIIii.
0 OamniB 3m00yBay4 HE OMpaIfOBaB MaTepiall 3 TEMH, HE BEJIe KOHCIICKT JICKITii.
(MiHIMAJIbHA)
Bukonauns enpas na npakmuyHux 3aHAmMmsix
KinbkicTh K o .
autin puTepii oniHIOBaHHA
4 6anu 3m00yBa4 JEMOHCTPYE 3HAHHS METOMIB, IO BHBYAIOTHCA, AKTUBHO IIpAIfOBaB Ta
(makcumainbHa) | BuKOHaB 100% BrpaB MpakKTUYHOTO 3aHSTT.
3 6anu 3n100yBay JIEMOHCTPY€ 3HAaHHA METOJIB JU(EPEHLIIOBaHHS Ta IHTErpyBaHHS  Ta
MIPaKTUYHI HABUYKU, BUKOHAB 75% BIIpaB MPaKTUYHOTO 3aHSTTS.
JIOoCATHYTO JTOCTAaTHIN PiBEHB MPOTPAMHOTO PEe3yJIbTATy HaBYAHHS;
2 Gamu 3n100yBay JEMOHCTpYE 3HAaHHS Ta MPAaKTU4YHI HaBUYKH, BHUKOHaB 50% Bmpas
MPAKTUYHOTO 3aHITTS.
0 GauiB 3m00yBad HE OMpAIIOBaB MPAKTUYHE 3aHATTSA, IO HE Ja€ MOXKIUBICTH OIIHUTH
(MiHiMaIbHA) | (hOpMYBaHHS KOMIETEHTHOCTEH 1 JOCATHEHHS MPOTrPaMHHX PE3YJIbTATIB.
Bukonaunsa 3asdans camocmitinoi pobomu
KinbkicTh K o .
auin puTepii oniHIOBaHHS
2 Ganu 3n00yBau BuKOHaB 1 3axuctuB 100% BrpaB caMOCTiiHOT pOOOTH 32 OKPEMOIO TEMOIO.
(MakcumainpHa) | JlomaTkoBi Oanu MOXYTb HapaxOBYBaTHCh 32 OKpPEMI J0AATKOB1 BUAM poOIT (HaTUCaHHS
T3 JIONOBII, BUCTYH Ha CTYJASHTChKIN KOHbepeHIlli B Mexkax 5 0aiiB)
1 Gan 3m00yBau BUKOHAB 1 3axuctuB 50% BmpaB caMOCTIHHOI POOOTH 33 OKPEMOIO TEMOIO.
0 GauiB 3m00yBay He NPEICTABUB BUKOHAHE 3aBIAaHHS CaMOCTIHHOI poOOTH, M0 HE Jae
(MiHIMaNbHA) | MOKJIMBICTH OIIIHUTH (OPMYBaHHS KOMIIETCHTHOCTEH 1 JOCSATHEHHS MPOTPAMHUX
pe3yIIbTaTIB.
Po3ss’sa3ysanus mecmis
KinbkicTh K o .
Gais puTepii oniHIOBaHHA
77 6amiB 3n00yBaud HaBiB Bix 25 10 30 BIpHUX BIIIOBIICH.
6 GaniB 3m00yBau HaBiB Bij 21 J10 24 BIpHUX BiAMOBIICH.
5 OaiiB 3n100yBa4 HaBiB Big 17 1m0 20 BIpHUX BIIOBIACH.
4 danu 3100yBau HaBiB Bij 13 10 16 BIpHUX BIAMOBIAEH.
3 oainu 3100yBa4 HaBiB Big 9 10 12 BIpHUX BIANOBIACH.
2 Oanu 3100yBad HaBIB BiJ 5 10 8 BIpHUX BIAMOBIJICH.
1 Gan 3m00yBay HaBiB BiJ 1 10 4 BIpHHX BiJIOBIJICH.
0 OamniB 3n00yBayu HaBiB () BIpHUX BIATOBIICH.

* Hooamxosi 6anu MoACYymMb HAPAXOBYEAMUCH 3d OKPeMi 000amKO8I 8udu pobim (HanucanHs me3 00Nosioi,
8UCMYN HA CMYOEHMCLKIL KOHpepenyii 6 medxcax 5 b6anis)
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Ixana Ta KpuTepii olliHIOBaHHS Pe3yJILTATIB HABYAHHS NPH NPOBeIeHHI MOTOYHOT0 KOHTPOJIIO

YCIIIITHOCTI 3100yBaviB BHIIOI OCBITH
(3aouna ¢opma 3100yTTs ocBiTH FOICT 063 2025)

Onumysanns
KinbkicTb K o .
Ganin puTepii oiHIOBAHHS
3 Gamm 3n00yBau Oepe aKTUBHY y4acTh B OOTOBOPEHHI MPOOJEMHUX MUTaHb MiJ Yac JICKITi,
(MakcuMalibHa) | Oepe y4acTh B ONMTYBaHHI, BEJ¢ KOHCIEKT JICKIIIi.
2 Ganu 3100yBay aKTUBHO MPAIIOBAB Ha JIEKIIi1, KOHCIIEKT MOBHHIA.
1 Gan 3100yBay mpairoBaB Ha JEKIli, KOHCIECKT HE TOBHHMA.
0 GamiB 3100yBayv HE ONpaIfOBaB MaTepiall 3 TEMH, HE BeJie KOHCIICKT JICKITIH.
(MiHIMaJTbHA)
Bukonanus enpas Ha npakxmuyHux 3aHAmmsx
KinbkicTb K o .
auin puTepii oiHIOBAHHS
7 GaniB 3100yBa4 IEMOHCTPYE 3HAHHS METOJIIB IHTETPaIbHOTO Ta MU(GEPEHIIIHHOTO YHCIICHB,
(MakcuMallbHa) | MOCHIDKeHHS (YHKIA Ta 1iH., aKTUBHO TmpaioBaB Ta BukoHaB 100% BmpaB
IPAKTHYHOTO 3aHSTTSL.
6 GamniB 3n00yBay JIEMOHCTPYE 3HAaHHS METOMIB JU(EpPEHIIOBaHHA Ta IHTETPYBaHHSA Ta
NPaKTHUYHI HABUYKHU, BUKOHAB 75% BIPaB MPaAKTUYHOTO 3aHATTS.
JlocATHYTO JTOCTaTHIN PiBEHb MPOTPAMHOTO Pe3yJIbTaTy HAaBYaHHSI.
5 6aniB 3100yBay 1EMOHCTPY€E 3HAHHS Ta MPAKTUYHI HABUYKU IHTETPaIbHOTO YUCIIEHHS Ta 1H.,
BukoHaB 70% BOpaB MPaKTUYHOTO 3aHSTTI.
4 Ganu 3100yBay 1IEMOHCTPY€E 3HAHHS Ta MPAKTUYHI HABUYKH 1HTETPaJIbHOTO YUCIIEHHS Ta 1H.,
BrKOHaB 50% BIpaB MPAKTUIHOTO 3aHATTS.
3 6anu 3n100yBay IEMOHCTPYE 3HAHHS Ta MPAKTUYHI HABUYKH Y PO3B’s3aHHI 3a/1a4
nudepeHIliroBaHHs, BUKOHAaB 35% BIpaB MPAKTUIHOTO 3aHATTS.
2 Gamu 3100yBay IEMOHCTpPY€E 3HaHHS Ta MPAKTUYHI HAaBUUKU, BUKOHAB 20% BIpaB
MIPAKTUYHOT'O 3aHSATTSI.
1 Gan 3100yBa4 Ha MPAKTHYHOMY 3aHSTTI, BUKOHAB OJIHY BIIPaBY.
0 OamniB 3100yBa4 HE OIpaIfoBaB MPaKTUYHE 3aHATTS, IO IO HE J1a€ MOXKIJIHUBICTH OIIIHUTH
(MiHiManbHA) | GOPMYBaHHS KOMIETEHTHOCTEH 1 JIOCATHEHHS ITPOrPaMHUX PE3YJIbTaTiB.
Buxonanus 3asdanv camocmitinoi pobomu
KinbkicTh K o .
Ganin puTepii oniHIOBaAHHS
3 6anu 3n00yBau BukoHas 100% BrpaB camocTiiHOT poOOTH 32 OKPEMOIO TEMOIO.
(MakcHMaJibHa)
2 Oamm 3m00yBa4 BUKOHAB 75% BIIpaB caMOCTIHHOT poOOTH 32 OKPEMOIO TEMOIO.
1 Oan 3100yBau BUKOHAB 1 3aXuCcTUB 50% BIpaB caMOCTiiiHOT POOOTH 32 OKPEMOIO TEMOIO.
0 GamiB 3n100yBay He MNpeACTaBUB BUKOHAHE 3aBIaHHS CAMOCTIHOI poOOTH, HI0 HE Jae
(MiHIMaNbHA) | MOXKJIMBICTh OILIHUTH (POPMYBaHHS KOMIIETEHTHOCTEH 1 JOCSITHEHHS NPOTPaMHUX

pEe3YIIbTaTIB.
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Po36’azysanns mecmis

KinpkicTh K .
auin puTepii oniHIOBaHHS
5 GamiB 3n006yBay HaBiB Big 26 10 30 BipHUX BiAMOBIICH.
(MakcUMaJIbHA)

4 danu 3100yBau HaBiB Bij 21 10 25 BIpHUX BIAMOBIIECH.

3 oainmu 3100yBau HaBiB Big 16 10 20 BIpHUX BIAIOBIACH.

2 oanm 3n00yBa4d HaBiB Big 11 10 15 BipHUX BIAMOBIICH.

1 Gan 3n100yBau HaBiB Bij 6 10 10 BIpHUX BiAMNOBIACH.
0 GamiB 3n00yBau HaBiB ( -5 BipHUX BIAMOBIACH.
(MiHIMAJIbHA)

* looamxosi banu MoA#Cymv HAPAXo08y8AMUCH 3d OKpeMi 000amKo8i 8uou pobim (HanucanHs me3 00nosioi,
BUCTYN HA CMYOEeHMCLKIU KOHGDepenyii 6 medcax 5 banis)

Konmponvna poboma

Bukonanns
KOHTPOJBHOL
poboTu Ta

0(OpMIICHHS 3BITY

Kontposapaa poboTa MiCTHTB 5 3aBlIaHb.
KosxHe nmpakTHyHe 3aB/IaHHS OLIHIOETHCS B 6 OaJIiB:

o OpMIICHHS 3BITY 3TiJJHO BUMOT, HABEJICHO TIOBHE Ta BipHE PIllICHHS
OKPEMOT0 3aBJIaHHs — 6 0aJiB;

oopMIIeHHS 3BiTY 3 HEZJOTPUMAHHIM BUMOT, HETIOBHE PIlLICHHS OKPEMOTO

30 OaniB 3aBJaHHsa — 3 Oanu;
(MakcuMaJibHa) 3BIT HE MiAroToBieHui — 0 Oais.
0 OaniB

(MiHIMaJIbHA)

* Jlooamxosi 6anu Moducyme HaApaxo8y8amuch 3a OKpemi 000amrogi 6uou pobim (Hanucanus me3 0onoeioi,
BUCMYN HA CMYOEeHMCbKIU KOHeperyil 6 mexcax 5 banis)

IIkxaja Ta KpuTepii OUiHIOBaHHSA pPe3y/IbTATIB HABYAHHS 3100yBaviB BUIIIOI OCBiTH Ha

eK3aMeHi
Bun 3aBmanus bam Kpurepii omintoBanHs
0 BIJICYTHICTb BiJIIIOBi/Ii HA TEOPETHUYHE MUTAHHS, IO HE J1a€ MOXKJIUBICTh
3aBmganHs 1, 2 OLIIHUTH (bopMyBaHHﬂ KOMIIETEHTHOCTEN Ta OTPHUMAaHHSA NPOrpPaMHUX
Bigmosiai Ha pe3yJIbTaTiB HaBYaHHS Yy 3100yBayda BUIIOI OCBITH,
TEOPETHYHI MUTAHHS 1 3MICT MATaHHS po3KpuTO Ha 20%;
5 OaiB 3a ogHE 2 | 3mict nuTaHHs po3kputo Ha 40%:;
MU TAHHS 3 3MICT MUTaHHS pO3KpUTO Ha 60%;
(MakcuMyM) 4 3MiCT MUTaHHS po3KkpuTO Ha 80%, 110 J1a€ BITHOCHY MOXJIUBICTh
0 GaiB 3a ofiHE OIIHUTH (OPMYBAHHS KOMIIETEHTHOCTEH Ta OTPUMaHHS MO3UTUBHOL
[MUTAaHHSI OIIHKH;
(MiHIMYM) 5 | TeopeTHuHE MUTaHHSA PO3KPHUTO MOBHICTIO, IO CBiAYUTH MPO
chopMOBaHI KOMIIETEHTHOCTI Ta OTPUMaHHS BHCOKOI OIIIHKH.
3aBmanus 3, 4 0 | BiACYTHICTh PO3paxyHKY MPAaKTHYHOTO 3aBIaHHs, 110 HE A€
Po3B’ ss3aHHS MOXJIMBICTh OI[IHUTH ()OPMYBaHHS KOMIIETEHTHOCTEH Ta OTPUMaHHS
TIPAKTHYHOTO MIPOrpaMHUX pe3yJIbTaTiB HABYAHHS Yy 3/100yBava BHUIIOI OCBITH
3aBIaHHA 1 HaBEJICHO HENPaBUJILHUHN PO3B’ 30K 3a/a4i;
5 GauiB 3a onHe 2 JIOTTyTIeHI 3-4 00YMCITIOBAIIbHI TTOMIJIKH Ta BUTIPABIICHHS;
3aBJIaHHS : :
(MaKcHMyM) 3 JIOTYIIEHI 2 00YMCITIOBAJIbHI IIOMUJIKH Ta BUIPABIICHHS,
0 Gauis 3a ojHe 4 JomyiieHi 1 o0uucroBaibHa MOMUJIKA a00 BUTIPABJICHHS, 1110 BKa3ye HA
3aBJaHHsA JIOCTaTHIHN piBeHb (h)OPMYBaHHS KOMIIETCHTHOCTEH Ta OTPUMaHHS
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(MIHIMYM) MMO3UTUBHUX NMPOTPAMHUX PE3yJIbTATIB HABYAHHS y 3700yBaya BUIIOT
OCBITH,

5 | po3paxyHKH MPaKTUIHOTO 3aBJAaHHS BUKOHAHI IPaBMWIHHO, C(hOpMOBaH1
MOBHI BUCHOBKH, 1110 CB1/T4aTh PO BUCOKHI PIBEHb 3aCBOEHHS
MPOTPAMHHUX Pe3yJIbTaTiB HABYAHHSI.

*eK3amen cKnaoaemvbcsi 3 2 meopemudHux Numanb ma 2-X APakmudHux 3a60anb. Maxcumanbha KitbKicmb
banie 3a exzameH - 20.

12. IncTpyMeHTH, 00JIaJHAHHS Ta MPOrpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHS AKUX
nepeadayac HaBYAJbHA TUCHMILIIHA (32 MOTPeOn)

3acobu Hapuanns: [IK (1 mr. — 2024 p.), y ckiaai: cuctemHui 0ok Impression P+(i3-
10105/H510) — 1 mwr.; monitop Impression Im View23.8"12403VN — 1 mwir.; knaBiatrypa — 1 mr.;
MaHIMyJATOp «MHIIay — 1 T, MmynbTuMeniiHe 3abe3nedeHHs (mpoekrop) Toshiba TDP-S8 (2020 p.),
mepexa Wi-Fi, MS Windows 11, MS Office, Internet-Opay3epu, nomka ayauTOopHa, OHJIAWH
miatdpopma Google Meet, ACY IIJIAY, enexkrponnuit pecypc Ha miatdhopmi LMS Moodle, emn.
6i6mioreka [TJIAY (https://lib.pdau.edu.ua), en. penosutapiii [IIAY( https://dspace.pdau.edu.ua).

13. ITouaiTHKa HABYAJILHOI AUCHUILIIHA

[ToniTika HABYAJIbHOT TUCHUILUTIHA BU3HAYAETHCSI CUCTEMOIO BUMOT, SIKI BUKJIaJla4 BUCYBA€E 10
3m00yBavya BWINOT OCBITM NPH BHBYCHHI JHWCIMIUIIHU Ta TPYHTYEThCS Ha 3acajax CIPaBEIUBOTO
00’ €KTUBHOTO OI[IHIOBAHHS POOOTH KOXHOTO CTYJIEHTA 1 IOTPUMaHHS aKkaJeMIuHO1 10OpOUYECHOCTI.
Bumoru MoXyTbh CTOCYBaTHUCH:

I. TepMmiHiB BUKOHAHHS TA NMEPECKIATAHHS:

- 00OB’S3KOBICTh BMKOHAHHS 3aBIaHb NPAKTUYHUX POOIT, CaMOCTiiHOI poOOTHM 1 3axHUCT
pe3yabTaTiB y BiJIBEICHUN TEPMIiH;

- 32 aKTHBHY y4YacTh y HayKOBii poOOTI 3a TeMaTHKOI KadeapH, NUCHUIUIIHH, y4acTh Y
TBOPYHMX KOHKYpCax 1 T. iH. MOKYTh HapaxOBYBaTHCS JT0JAaTKOB1 0aju;

- 000B’SI3KOBICTh BUKOHAHHS 3aBJaHb MPAKTHUYHUX POOIT, CaMOCTIHOI pOOOTH 1 3aXHCT pe3yibTaTiB y
BiJIBeICHHUI TepMiH. BUKOHaHHS 3aB/IaHb 3 IOPYIICHHSIM TEPMiHIB 0€3 MTOBaXHUX MPUYHH OIIHIOETHCS
Ha 25 % HmwK4Ye 3a ojep)kaHuil Oan. SIKIIO CTYAEHT BIACYTHIM 3 TMOBa)XHOI MPUYHMHHU, BiH NPE3CHTYE
BUKOHAHI 3aBJIaHHS ITi/1 YaC CAaMOCTIHHOT MATOTOBKY Ta KOHCYJIbTAIIl BUKJIa1a4a.

2. AxkaaeMiuyHOi 100pPOYeCHOCTI:

3n100yBay BUIIOI OCBITH TMOBHUHEH AOTpUMYyBaTHCh Kojaekcy akaieMiyHoi J00pouecHOCTi Ta
Kopekcy mpo eTtuky BuKiIamada Ta 3100yBava BHUIOI OCBiTH [l0NTaBCHKOrO JEp>KaBHOTO arpapHOro
yHiBepcuTeTy. JloTpuMaHHs akajeMidHOi JO0OpOoYecHOCTI 3700yBayaMu BHUIOI OCBITH Tiepembadvac:
CaMOCTiiHE BHWKOHAHHS HAaBUYaJbHUX 3aBIaHb, 3aBJaHh MOTOYHOTO Ta IMiJICYMKOBOT'O KOHTPOIIO
pe3yabpTaTiB HaBYaHHS (U1 0ci0 3 0COOIUBHMM OCBITHIMU MOTpPEOAMH I BUMOTA 3aCTOCOBYETHCS 3
ypaxyBaHHSM iXHIX 1HAWBITyalbHUX MOTPEO 1 MOKIMBOCTEN); MOCHJIAHHS Ha JpKepena iHndopMarii y
pa3i BUKOPUCTAHHA i7iel, po3p0OOK, TBEPIKEHb, BIIOMOCTEH; JOTPUMAHHS HOPM 3aKOHOJABCTBA MPO
aBTOpPCbKE MpPaBO 1 CYMDKHI MpaBa; HaJaHHS IOCTOBIPHOI iHQOpMalii mpo pe3ynbTaTH BIACHOI
HaBYaJIbHOI (HAYKOBOi, TBOpYOi) MisSJILHOCTI, BHUKOPUCTaHI METOAMKH JOCIIIKEHb 1 JDKepena
iHpopMaii.

[Ipu BusBIEHHI aKaJeMIYHOTO IUIAriaTy IiJi 4ac BUKOHAHHS 3aIllJJaHOBAaHUX BHJIB poOIT Taki
poOOTH HE 3apaxOBYIOTHCS Ta MOBEPTAIOTHCSA Ha JOOMPAIIOBAHHS 31 3HIKCHHSM 3arajibHOi OLIHKH
MiHiMyM Ha 20 %.

3. BinBinyBaHHS 3aHAITH:
00OB’SI3KOBICTh Bi/IBilyBaHHS 3aHATh (HEMPHUIYCTHMICTh TPOIYCKiB 0€3 MOBAKHUX NPUYHH,

3ai3HeHb 1 T. 1H.).


https://dspace.pdau.edu.ua
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4. 3apaxyBaHHs pe3yJbTaTiB HepopMaJIbHOI/iH(POPMATIBLHOI OCBITH:

BpaxyBanHs pe3ysibTaTiB HaBYaHHS, OTPUMAHUX MM 9ac HeGopMaabHOI/IHPOpMaILHOT OCBITH

Ta 3apaxyBaHHS pe3yJIbTaTiB BiOyBaeTbcs 3rigHO [loyoskeHHS Mpo MOpSAIOK BU3HAHHS PE3yJbTaTiB

HaBYaHHs, 3400yTHX y HedopManpHIH Ta iH(OpPMaNBHIN OCBITI 3700yBavyaMu BHIIOI OCBITH
[TonTaBChKOTO AEP>KABHOTO arpapHOTO YHIBEPCUTETY.

5. Ockap:keHHs1 pe3yJbTaTiB oumiHIOBaHHA: [lopsAnok OCKapKEHHS PE3yJIbTATIB OIIHIOBAHHSI

3IIMCHIOETHCS 3TiHO MPOIEAYp, 3aTBepkeHnX y [1ono)keHHI Mpo OLiHIOBaHHS PE3yJIbTaTiB HABYaHHS
3100yBayiB BuIoi ocBiTH B [lonTaBchbKOMY A€pKaBHOMY arpapHOMY YHIBEpCUTETI

14. PexomenaoBaHi qxepesna inpopmamii

OcHoBHI

1. Bonommna T.B. JliniitHa anreOpa: HaBd. nmocionuk. JIynek: Bexa-Ipyxk, 2020. 308 c.

2. [Nanacenko O.b. Jlekuii 3 niHiMHOT anredpu: eJIeKTPOHHUIN HaBUaIbHUI MOCIOHUK. BiHHMII,
2015.273 c.

3. PomaniB O.M. JliniitHa anre6pa: HaB4. moci0. JIsBiB: I.E.Ymxkukos, 2014. 279 c.

4. ®nerantoB JI. O., fAABopceka B.M., SBopcekuit K.E. Buma matematuka. Kypce nmekiiii mist
€KOHOMIYHUX criemiabHOCTel: HaBd. 1oci0. ITonrasa: ITJIAA, 2005. 280c.

5. bapkosckwuii B. B., bapkosceka H.B. Buiia maremaruka i1 €eKOHOMICTIB: HaB4. 1oci6. Bua
4-te. Kuis:llenTp HaBuanbHOi TiTepaTypu, 2005. 448 c.

6. JlaBpenuyk B.Il, Buma wmartemaruka. Jliniiina anreOpa, aHaJdiTHYHA TEOMETPi,
MatemaTuaHui aHami3. Y. I: HaBd. moci6. 3-Te Bux, Bunp. YepHisii : Pyra, 2017. 224 c.

7. Ky3pma O. B. Buma marematuka. AHaniTU4Ha TeoMeTpis Ta JiHiiiHa anredpa. Enementu
BekTOpHOI anreOpu. Koncnekr nekiit: HaBd. moci6. / O. B. Ky3sma, O. B. Cynima, T. O. Pynuk Ta iH.;

KIII M. Irops CiKOpChKOTO. Kuis, 2021. 127 C. URL:
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf. (mata 3BEPHCHHS:
28.08.2025).

8. JlaBpenuyk B.II. Buma marematuka. B 3-x yactunax. Y. 1: HaBu. moci6. YepHiBui:
Bupasuunrso Pyta, 2012. 191c.

9. JlaBpenuyk B.Il. Buma marematuka. B 3-x wactmnax. Y. 2: HaBu. moci6. YepHiBi:
Bunasaunrso Pyra, 2012. 208c.

10. JlaBpenuyk B.II. Buma matematmka. B 3-x uwactunax. Y. 3: HaB4. moci6. YUepHiBiii:
Bunasaunrso Pyra, 2012. 166¢.

JlomomizkHi

1. Ay6oBuk B. II., FOpuk L.I. Buma marematuka: HaBu. noci6. Kuis: BumaBuunrso A.C.K.,
2003. 648 c.

2. y6osuk B. I1., FOpuk L.I. Buma maremaruka: 30ipauk 3amad. Kuis: Bunasaunrso A.C.K.,

2003. 480 c.

3. JlaBpenuyk B.II, Buma wmatemaruka. Jlinilina anreOpa, aHajJdiTHYHA TEOMETPIs,
MarematnuHuid anaiis. Y. [: HaBu. moci6. 3-te Bua, Bumnp. Yepnismi : Pyrta, 2017. 224 c.

4. Ky3pma O. B., Cymima O.B., Pynuk T.O. Buma matematnka. AHaJIITHYHA TEOMETPis Ta
miHiiHa anreOpa. Enementn BekTopHOi anreOpu. Koncmekr nexuiit: HaBy. moci6. KIII im. Irops
Cikopcebkoro.Kuis,2021.127c.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
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf
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5. Ay6uak B. M. Buma matemaruka B npukiagax Ta 3agadax. Hapuanbauii nocionuk / B.M.
Hy6uak, B.M. Ilpummsk, JI.I. Hosumpeka. — Bimauna: BHAY, 2018. 254 c.URL:
http://repository.vsau.org/getfile.php/17084.pdf. (nata 3Bepuenns: 28.08.2025).

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. Knenxo B. FO., I'oneus B. JI. Bumia matemaruka B
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