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MeTa HaBYAJIbHOI JUCHUILTIHM TOJISTae y 3a0€3MeUeHH] IPYHTOBHOTO 3aCBOEHHS
TEOPETUYHHUX 1 MPAKTUYHHUX PO3ILUIIB KypCy anre0pu 1 reoMeTpii, CpHUsHHI
dbopMyBaHHIO HABUYOK y 3aCTOCYBaHHI METO/IB ajreOpH Ta reoMeTpii, 30Kkpema,
JHIMHOT aJire0pH, BEKTOPHOI anreOpu, aHalITUYHOI reoMeTpii Toro. s
JOCATHEHHS METH TIepe10avaeThCsl BUBYEHHS TAKUX OCHOBHHX PO3JIiiB:
Buznauynuku. Marpuii. Cuctemu JiHIHHUX piBHAHb. BektopHa anre6pa. Enementu
aHamiTHYHOi reomertpii. KomruiekcHi ywmcna. Muorounenn. BekTopHi mpoctopw.

Onepatopu. JliniitHi Ta KBagpaTruHi popmu. EBKIIIIOBI TPOCTOPH.

IpepekBizurtu. llIkinpHUN Kypc MaTEMaTHKH.

Pe3ysbTaTd HaBYaHHS. Y pe3yJabTaTi BUBYCHHS HABYAIBHOI JAUCITUILTIHH
CTYJICHT IOBUHEH

3HATU: OCHOBHI MOHATTS Ta TBEPXKCHHS 3 MPOrPAMHOTO MaTepially 1aHOTO KypcCy;

BMITH: BUKOPUCTOBYBAaTH BUBUECHHI MaTepiai MpU po3B’sI3yBaHHI KOHKPETHUX 3a7a4,
3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA MPAKTHIL.

[lin yac BHMBYEHHS JUCLUMIUIIHM, BIAMOBIIHO JO OCBITHBOI MPOTpPaMH,
(hopMyIOThCSI HACTYIIHI

3arajJibHi KOMIETEHTHOCTI:

3K1. 3gaTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAIII3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIISIX.

3K3. 3naHHs Ta pO3yMIHHA NPEIMETHOI O00JacTi Ta pPO3yMiHHS MpodeciiHOol
IISJTBHOCTI.

3K4. 3gaTHICTh CIIUIKYBaTHUCS AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUChMOBO.

3K6. 3naTHICTh BUMTHUCS 1 OBOJIOAIBATH CYYACHUMH 3HAHHSIMHU.

3K7. 3naTHiCTh 10 MOIIYKY, 00pOoOIeHHS Ta aHali3y 1HGOpMaIli 3 pI3HUX JKEPET.
3K8. 3naTHiCcTh TeHepyBaTH HOBI 1€1 (KPEeaTUBHICTB).

3K10. 3aaTtHicTh OyTH KPUTUYHUM 1 CAMOKPUTHYHUM.

(paxoBi KOMIIETEHTHOCTI:

®K1. 3aaTHICTh 10 MATEMATHYHOTO (POPMYJIFOBAHHS Ta TOCHII)KYBaHHS HEMIEPEPBHUX
Ta JAUCKPETHUX MaTeMaTHYHUX MOJeNel, OOIPYHTOBYBaHHS BHUOOpPY METOMIB 1
HIAXOAIB Ui pO3B’SI3yBaHHS TEOPETUUYHMX 1 MPUKIAJAHUX 3aJad Yy raiysl
KOMIT IOTEPHUX HAyK, aHaJII3y Ta IHTEpIpPETyBaHHS.

®K7. 3naTHICTh 3aCTOCOBYBATH TEOPETHYHI Ta MPAKTHUYHI OCHOBU METOMOJIOTIi Ta
TEXHOJIOT1i MOACITIOBAHHS IS JOCIHIKCHHS XapaKTePUCTHK 1 IMOBEMIHKHA CKJIAIHUX
00'€KTIB 1 CUCTEM, TPOBOJIUTH OOYHCIIOBAIBHI EKCTIEPUMEHTH 3 00POOKOIO I aHaJi30M
pE3yIIbTaTIB.

Ta OTPUMYIOTHCSI HACTYIHI NPOTrPaMHi pe3y/ibTaTH HABYAHHS:

[IPH2. BukopucTOBYBaTM Cy4YaCHUW MAaTeMaTUYHUW amapar HENEPEpBHOrO Ta
JUCKPETHOTO aHajizy, JIHIAHOI anreOpu, aHAJIITUYHOI TreoMeTpii, B MpodeciiHii
JISUTBHOCT1 JJIsI PO3B’SI3aHHS 3aJ]ad TEOPETUYHOrO Ta MPHUKIATHOTO XapaKTepy B
poIieci MPOEKTYBaHHs Ta peaizallii 00’ exTiB iHpopMaTHu3ariii.



[TPH14. 3acTocoByBaTH aaropuT™Mu KOMII I0TepHOI rpadiku Ta modyaosu 3Dmoaenei
1 00poOKH 300pakeHb, OOYI0BU MPOrPaMHOTO 3a0€3MEUEHHS ISl KOMIT FOTEPHHUX
irop, MyJIbTUME/I1a, BIpTyaJbHOI Ta JJOTIOBHEHOI PEaIbHOCTI.

Onuc HABYAJIBHOIL JUCHUILIIHNA

3araabHa ingopmanis
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CTpyKTypa 3MICTY HABYAJIbHOI IV CIUILIIHH
Ha3Bu 3MiCTOBUX MOJYJIB 1 TEM Kinekicts rogus — 240
HaBYAJbLHUX 3aHATH YChOTO ¥ Tomy amci
JIEKI. | MpakT. | Jab. | 1HA. | cpc
1 2 3 4 5 6 7
1 cemecTp
3micToBuii MoayJb 1. OCHOBHI NOHATTH aJredpu
Tema 1. BI/I'BHa‘{HI/IKH JIpyroro 1 8 9 9 ] ] 4
TPETHOTO MOPSIKIB Ta X BIACTUBOCTI.
Tema 2. Bu3HaYHUKH BHIIHMX HOPSIIKIB 10 2 2 i i 6
Ta METOAU 1X OOUYHCIIEHHS.
Tema 3. MaTpuii Ta Jii HaJ MAaTPULISIMH. 9 2 1 - - 6
Tema 4 O6epuena wmatpuus. Panr 9 1 5 ] ] 6
MaTpPHII.
Tema 5. Cucremu JTIHIHHUX
anreopalaHnX PIBHSIHb. Meroau
, 12 3 3 - - 6
po3p’si3yBanHst CJIAP: wmeton Tayca,
dbopmynu Kpamepa, MaTpuaHuii METO/I.
Tema 6. Teopema Kponekepa-Kanemni ta
il 3actocyBanHs 110 pociimxents CJIAP.
Cucremu JIHIMHUX OJHOPIAHUX PIBHSAHbD. 8 2 2 . . 4
@dyH/1aMEeHTalIbHA CUCTEMa iX PO3B’S3KIB
(DCP).
Pa3om 3a 3micToBUM MoayseMm 1 56 12 12 - - 32

3micToBuii Moayab 2. BekTopu




Tema 1. Bexktopu. CucteMu KOOpAUHAT
HAa TpsSMid, MJIOHMHI 1 B MPOCTOPI. 10 2 2 - 6
JIiHiitH1 A11 HaJ BEKTOpaMH.
Tema 2. CkansgpHuii, BEKTOpPHHIA,
MIIIAaHUA JTOOYTKM BEKTOpIB Ta iX 18 4 4 - 10
3aCTOCYBaHHS.
Pa3om 3a 3micToBMM MojayJiem 2 28 6 6 - 16
3micToBHii MOAYJIb 3. AHAJITHYHA TeOMeTpis
Tema 1. [Ipama 7iHig Ha TIOMMHI. i
PIBHSIHHS. B3aemue PO3MIILIEHHS 12 2 2 - 8
IPSIMUX.
Tema 2. Ilmomuna y mpocropi. i
PIBHSIHHSL. B3aemnue PO3MIIIIEHHS 12 2 2 - 8
TUJTOIIMH.
Tema 3. Ilpama ninis y npocropi [i
piBHSIHHS. B3aeMHe po3MillIEeHHSs IPAMUX 12 2 2 - 8
Ta NPsIMO] 1 IIOITUHM.
Tema 4. Jlinii npyroro mopsky: KoJo,
enince, rinepbosia Ta napadosa. Busizg ix 10 2 2 - 6
KAHOHIYHUX PIBHSHb
Tema 5. 3BeneHHs 3arajbHOTO PIBHAHHS
JHIT APYTroro MOpsIKY 0 KaHOHIYHOTO 10 9 2 i 6
BUIVISIAY 32 JONOMOIOK IEPETBOPEHHS
CUCTEMHU KOOpPJMHAT.
Tema 6. PiBHSIHHS TNOBEPXOHb ¥y
npoctopi. [lunmiHApuYHI Ta KOHIYHI 10 2 2 i 5
noBepxHi. [ToBepxHi obepranns: cdepa,
eJIncoif, rinep0o0iau Ta napadoJIoiIu.
Pa3om 3a 3micToBUM MoayJieM 3 66 12 12 - 42
Ycboro rogus 3a 1 cemectp 150 30 30 - 90
2 cemecTp
3micToBuii moay.s 4. Kisibuie MHorousieniB. Kagparuuui popmn
Tema 1. KowmmiekcHi uwucia Ta iX 8 4 2 i 2
3aCTOCYBaHHS.
Tema 2. Kuiblie MHOTOWIEHIB BiJ OJHIET
3MIHHOI HaJl 3a/laHUM  IIOJIeM. HC/ 12 4 4 i 4
MHoroueHiB. Ix kopeni. Teopema besy.
Cxewma ['opHepa Ta 1i 3acTOCYB.
TeMz} 3. OcHoBHa Teopema anrebpu Ta 6 9 9 i 9
HACTIKY 3 Hed.
Tema 4. MHorowsieHu 3 parioHAIBHUMU
Koe(ilieHTamu, 3HAXO/KEHHS ix 6 2 2 - 2
palnioHaJIbHUX KOPEHIB.
Tema 5. Mexi JICHUX KOPEHIB
MHOT'OYJIeHa 3 IIUCHUMU Koe]illieHTaMH, 6 2 2 - 2

ix 3HaxomkeHHs. Teopema IllTypma.




Tema 6. Ksampatuuna  dopwma.
KanoHiuHuii Ta HOPMAaNbHUW BUTJISAH
K®. EksiBamentHicts K®. Po3nagannas
K® y no0yrok niniianx hopMm. logaTHo
o3HaueHl KO.

10

Pa3om 3a 3micToBUM MojayJiem 4

48

18 14 - - 16

3micToBuii Moay.asb S. Jliniiini npocropu. Jliniiini

oneparopu. MHOro4ieHHi MaTpuui

Tema 1. Jlimitini mpocropu. basuc
JIHIAHOTO  TPOCTOPY. 3B’SA30K  MIXK
0a3ucaMu JIHIHHOTO TPOCTOPY.

9

4 3 - . 2

Tema 2. Jliniiini omeparopu (JIO) y
JTiHIAHUX 1pocTopax. Matpuus JIO y
3aaHii 0a3i, 3aKOH ii 3MIHM TPHU 3MiHI
O0asucy. BracHi BekTOopu Ta BIIAcHI
3HaueHHs JIO.

11

Tema 3. OsHaueHHA E€BKJIIJ0BOTO
npoctopy. OpTOroHaNbHICTH BEKTOPIB.
IIpouec opToronamisari.

Tema 4. OpToroHanbHi Ta CUMETPHYHI
orepaTopy y €BKJIIJOBUX MPOCTOpax, iX
BJIACTUBOCTI. 3BEICHHS KBAJAPATHIHUX
($hopM 710 TOJIOBHUX OCEH.

Tema 5. MHuorounaeHH1
Kanoniuna dbopma
XKopnanosa dbopma
MiHIMaJbHAN MHOTOYJIEH.

MaTpHIL.
A-Mmatpuii.
MaTpHIL.

Pa3om 3a 3micTOBUM MoayJiem S

42

12 16 - - 14

Ycboro roauH
3a 2 cemecTp

90

30 30 - - 30

Ycboro roauH

240

60 60 - - 120

TemaTuka JeKUINHUX 3aHATH 3 NEPEJiKOM MUTAHb

NQ‘

Ha3Ba Temu 3 0OCHOBHMMU NUTAHHSIMU

3micToBuii Moayab 1. OCHOBHI NOHATTA aJaredpu

1. Tema 1. Busznaunuku apyroro i TpeThOTO MOPSJIKIB Ta X BIACTUBOCTI.

2. Tema 2. Bu3HAYHUKM BUIIKX TMOPSAKIB Ta METOAM 1X OOUMCIICHHS.

3. Tema 3. Matpuili Ta J1i HaJl MATPUIISIMU.

4, Tema 4. O6epHeHa Matpuiis. Panr matpuiil.

5 Tewma 5. Cuctemu niHIMHUX anreOpaiyHUX piBHSIHL. MeTOU pO3B’I3yBaHHS

' CJIAP: meron Tlayca, popmynu Kpamepa, maTpuunuii MeTOS,.

Tema 6. Teopema Kponekepa-Kanemi ta i 3acTocyBaHHS 10 JOCITIHKEHHS

6. CJIAP. Cuctemu niHIMHUX OJHOPIAHUX PiBHAHB. DyHIaMEHTaIbHA CHUCTEMA X
po3B’si3kiB (DCP).

3micToBuilt MoayJb 2. BekTtopu




Tema 1. Bexkropu. Cructemu KOOpAMHAT Ha MPSAMIHN, TUIOIIKHI 1 B TPOCTOPI.
JliniiHi 117 HAaJ BEKTOpaMu.

2.

Tewma 2. CxansipHuii, BEKTOPHH, MilllaHUI TOOYTKU BEKTOPIB Ta iX
3aCTOCYBAHHS.

3micToBHII MOAYJIb 3. AHAJIITHYHA TeOMeTpist

1. Tema 1. [psma ntinig Ha miomuni. i piBHsAHHA. B3aeMHe po3MillleHHS HPSMUX.

2. Tema 2. [Tnomuua y npoctopi. Ii piBHsanHs. B3aeMHe po3MillleHHs MIOMIKH.

3 Tema 3. IIpsma ninisg y npoctopi 1i piBHsHHA. B3acMHe po3MillieHHs IPSAMUX Ta
IPSIMOI 1 TUTOIIMHH.

4 Tema 4 Jlinii JIPYTOTO TIOPSIKY: KOIO, eminc, rinep6osa Ta napadosna. Busin ix
KaHOHIYHUX PIBHSIHb

5 Tema 5. 3BeieHHS 3arajibHOTO PIBHAHHSA JIiHIT IPYroro MopsiKy A0 KaHOHIYHOTO
BUTJISAJTY 3a IOIOMOT'OI0 IEPETBOPEHHS CUCTEMU KOOP/IMHAT.

5 Tewma 6. PiBHsIHHA TOBEpXOHB y npocTopl. L{uaiHApHUYHI Ta KOHIYHI TOBEPXHI.

[ToBepxHi o0epTaHHs: cdepa, enincoia, rinep0o10iau Ta napadoIoiau.

3microBuii MoayJb 4. Kisibuie muorowiedis. Kpaaparuuni ¢popmu

1.

Tema 1. KoMruiekcHi yucia Ta iX 3aCTOCYBaHHS.

Tema 2. KisbIie MHOTOYICHIB BiJ OJHI€T 3MIHHOI Haj 3agaHuM mojiem. HCJJ,
MHoro4eHiB. Ix kopeni. Teopema besy. Cxema ['opHepa Ta ii 3acTOCYB.

Tewma 3. OcHOBHA Teopema ajreOpu Ta HACIHIJIKH 3 Hel.

2
3.
4

Tema 4. MHOTOUJIEHH 3 palllOHAIbHUMHU KOE(II[l€EHTaMU, 3HAXOJKEHHS iX
pallioHaJIbHUX KOPEHIB.

Tema 5. Mexi qiiCHUX KOPEHIB MHOTOYJIEHA 3 IIMCHUMHU KoedilieHTaMu, 1X
3HaxomkeHHs. Teopema [ltypma.

Tema 6. KBagparuuna dhopma. Kanoniunmii Ta Hopmanbauii Burisiau K.
ExsiBanentHicTs K®. Posnananus KO y noOyTok miniitHuX popm. JomatHo
o3HaueHi KO.

3micToBuii Mmoay.s 5. Jliniitni npocropu. JliniiiHi onepaTopu. MHOro4ieHHi

MaTpuui
1 Tema 1. JIiniiini npocropu. bazuc niHiiHOTO MpocTopy. 3B 30K MK OazucaMu
J1HIAHOTO IPOCTOPY.
Tema 2. Jliniiini oneparopu (JIO) y miHiiiHuX mpocTtopax. Matpuis JIO y
2. 3a/1aHiii 0asi, 3aKOH 11 3MIHM MU 3MiH1 6a3ucy. BiacHi BeKTopH Ta BlacH1
3HaueHHs J1O.
3 Tewma 3. O3HaueHHS €BKJI10BOTO MpocTopy. OpToroHansHICTh BekTopiB. [Iporiec
OpTOTOHaII3alli.
4 Tema 4. OpTOFOHaJIBHi Ta CUMETPHUYHI ONEPaTOPH Y €BKIIIIOBUX MTPOCTOPAX, 1X
BJIACTUBOCTI. 3BEICHHSI KBaJIPATHUYHUX (DOPM JI0 TOJIOBHHX OCEil.
5 Tema 5. Muorounensi matpuii. Kanoniuna popma A-matpuii. XKopaanosa
' dbopma Matpuiii. MiHIMaTbHUI MHOTOYJICH.
TemaTuka NPaKTUYHUX 3aHATH 3 NEPETiKOM NUTAHD
No ‘ HasBa Temu (nutanHs/3aBIaHHS)

3micTroBuiit MoayJab 1. OCHOBHI NOHATTSA ajaredopu




OOuncieHHs BU3HAYHUKIB JIPYrOro 1 TPEThOTO NOpsAKiB. Biaactusocti

1 BU3HAYHHUKIB.
2. OO6uucaeHHs BUBHAYHKMKIB BUIUX MopsikiB. Teopema Jlamaca.
3 Marpuii ta aii Hag maTpuisiMu. OO6epHeHa MaTPHIlI Ta METOIH ii 3HAXOJPKCHHS.
" | MarpuuHi piBHsHHS. PaHT MaTpuIl Ta crmocobu Moro o0uncaIeHHs
4 Po3p’s3yBanna CJIAP meronom [ayca, MaTpudHUM METOJIOM Ta (pOpMyIamMu
Kpamepa.
5 Hocmimkenns CJIAP 3a nonomororo Teopemu Kponekepa-Kamnemni. CJIOP rta ix

nociimkenas. OCP.

3micToBuii MoayJb 2. Bektopu

1.

Bexkropu, miniiiHi aii Haa BektropaMu. CUCTEMU KOOPAWHAT Ha MPSMIH, MIONTHUHI
Ta y IpOCTOPI.

2.

Po3B’s13yBaHHA 3a1a4 Ha 3HAXO/KEHHSI Ta 3aCTOCYBaHHsI CKaJISIPHOTO,
BEKTOPHOTO, MIIIIAHOTO JIOOYTKIB BEKTOPIB.

3micToBuHil MOAYJIb 3. AHAJIITHYHA FeOMeTpist

1.

[Ipsima iHis HA o HI. i piBHSIHHS. B3aeMHe po3MillleHHs IPSIMUX.

ITnomwuHa y mpoctopi. Ii piBHAHHA. B3aeMHe po3MillieHHs MIONIUH.

[Ipsima minHis y nipocTopi. i piBHsSHHS. B3aeMHe po3MillieHHS PSMUX Ta MPSIMO1
1 TUTOLIMHH.

KanoHiuH1 piBHSHHS JIIHIM IPYroro NOpsKy.

2
3
4.
5

3BEeJCHHS 3arajlbHOrO PIBHIHHS JIIHIT IPYTrOro NOPSIKY 10 KAHOHIYHOTO BUIJISAY
3a JOIIOMOTO0 NIEPETBOPEHHS CUCTEMH KOOPIMHAT.

6.

PiBHsIHHA OBepXOHb y npocTopi. [{uminapruyHi Ta KOH1YHI noBepxHi. [loBepxHi
obeprtanHs: chepa, enincoin, rinepoos0iaun Ta napadboaoian.

3micToBuii moay.asb 4. Kiibuie maorouenis. Kagparuuni popmn

Kowmmnekcui uncna. @opmu 3anmcy komiuiekcHux unces. @opmyna Myaspa.

L 3acTocyBaHHS KOMIUICKCHUX YHCEIT

9 Muorowienu Ta aii Hajg HUMU. HalO1Ibmni cijbHUN AUIBHUK MHOTOYJICHIB,
QITOPUTMH HOTO 3HAXOKCHHS.

3. | Cxema I'opnepa Ta ii 3acrocyBanns. KpaTHi kopeHi MHOTOUJICHA.

4. | OcHOBHA Teopema ajnreOpu Ta HACIHIJIKH 3 HEl.

5 MHOF(?‘IJIGHPI 3 paliOHAJIBHUMU KOe(illiEHTaMU, 3HAXOKEHHS 1X pallloHaJIbHUX
KOPEHIB.

6. Mexi TIMCHUX KOPEHIB MHOTOWICHA 3 JIHCHUMH KoedillieHTaMH, iX
3HaxomkeHHs. Teopema typma.

7 3BeICHHS KBaIpaTUYHOI (POPMU 10 KAHOHIYHOTO Ta HOPMAJIBHOTO BUTJISIIIB.

JloaTHO 03HaYeHi KBaJIpaTU4H1 (POPMHU.

3micToBuii MoayJb S. JliniiiHi npocropu. JliniiiHi onepaTopu. MHOro4/ieHHi

MaTpH L
1. | JIiniitai npoctopu. 3B’ 130K MK OazrcaMu JIIHIMHOTO MPOCTOPY.
9 JliniiiHi oneparopu y JiHIHHUX MpocTopax. BiacHi BekTopu Ta BIacHI 3HAYCHHS
© | JIO.
3. | EBkminosi nmpoctopu. [Ipouec oproronanizaiii.
OpToroHaibHI ONIEpaTOPH y €BKIIITOBUX MPOCTOPAX, iX BIACTUBOCTI.
4. | CuMeTpuuHi OomepaTopH y eBKJIiJOBHX MPOCTOPAX, X 3B’SI30K 3 CAMETPUIHUMH

MaTpUISIMU. 3BEICHHS KBaJIpaTUYHUX (DOPM JI0 TOJTOBHHUX OCEH.




3aBIaHHS 119 CAMOCTIHHOI pOOOTH CTyIeHTA

CamocriiiHa poOOTa CKJIaIa€ThCS 3 MOBTOPEHHS Marepiaixy, 3aCBOEHOTO Ha
JICKIISIX, CaMOCTIHHOTO ONAHYBaHHS YaCTHHU TEOPETHYHOIO Marepiany, podoTu 3
KOHTPOJbHUMH 3alTUTAHHSIMU Ta 3aBJaHHIMH, BAKOHAHHS JIOMAIIHIX 3aBJIaHb.

Ne | Hazpa 3aBiaHHs U1 CaMOCTIHHOT poOOTH K-c1p
TEMU TOJI.
3micToBuii Moayab 1. OCHOBHI NOHATTH ajredpu
T.1,2 | OOunciieHHS BU3HAYHHMKIB 7-TO TOPSAJIKY METOJaMH: 3BEACHHS 10 10
TPUKYTHOI ~ (OpPMH, PEKYPEHTHUX  CIIBBIIHOIIEHb, JIHIMHUX
1. MHOKHHKIB. PO3Ki1a1 BU3HAUHMKA 32 el1eMeHTaMu (p1IKCOBAHOTO PsiKa
a6o croBmus. Teopema Jlammaca. BwusHaunuku BanjnepMoHna.
Kococumerpuuni BuzHayHuku. [IporpamyBaHHsI OTHOTO 3 METO/IIB.
2 T.3,4 | OGepHeHa MaTpHIls T2 METOTH il 3HaXO/PKeHHs. MaTpruyH1 piBHSHHS. 12
PaHr maTpuii Ta cnocoOu Woro 0OYMCIeHHS.
T.5,6 | Po3p’sszyBanns CJIAP wmeromom ['ayca, MaTpu4HUM METOJOM Ta 10
3 dbopmynamu Kpamepa. [IporpamyBaHHS OZHOTO 3 METO/IIB.

Hocmmxennss CJIAP 3a nonomororo teopemu Kponekepa-Kamemni.
CJIOP Ta ix nocmimxenns. [ToGynosa OCP.

3micToBuii Mmoay.sb 2. Bekropu

T.1 Bexropu, niHiiiHi 1ii Hag BekTopamu. JlekapToBi CUCTEMHU KOOPIUHAT 6
1. Ha TpsMid, MIommHI Ta y mnpoctopi. llomsipHa, muimiHapUYHA Ta
chepruyHa CUCTEMHU KOOPIWHAT.
T.2 Po3B’s3yBanH 3a/1a4 HA 3HAXOKEHHS Ta 3aCTOCYBAaHHS CKAJISIPHOTO, 10
2. BEKTOPHOTO, MOJBOEHOTO BEKTOPHOIO Ta MIIMIAHOTO JOOYTKIB

BEKTODIB.

3mMicToBHIT MOAYJ/Ib 3. AHAJIITHYHA FeOMeTpist

1 T.1 [psmMa JniHis Ha miomumHi. i piBHAHHA. B3aeMHe pO3MilleHHS 8
PSIMUX.
2. |T.2 ITnomuna y npoctopi. Ii piBHsHHA. B3aeMHe po3MillleHHs MIOLIUH. 8
3 T.3 IIpsimMa JiHis y npocTopi. i piBHAHHA. B3acMHe PO3MIIEHHS NPAMUX 8
Ta MPSAMOI 1 TUIOIIWHH.
4. |T.4 KaHoHi14H1 piBHAHHS JIIHIN Ipyroro nopsaaky. Po3s’a3yBaHHs 3a/1ay. 6
T.5 3BeJCHHS 3arajJilbHOro PpIBHSAHHA JIHIT JPYyroro MOPSAIKY 110 6
5 KaHOHIYHOTO BHUIJIALY 3a JOMOMOTOI TIEPETBOPEHHS CHCTEMHU
' koopauHart. [IporpaMmyBaHHs JaHOTO METOMY. (AOMAIIHS KOHTPOJIbHA
pobota)
T.6 PiBHsiHHA TOBEepXOHB y npocTopi. [[uniHapruyHI Ta KOHIYHI TOBEPXHI. 6
6. [ToBepxni obGepranusa: cdepa, emincoin, rinepbonoinu Ta

napabosoinu. (mpe3eHTartis)

3micToBuiit Moay.b 4. Kiiibie maorowiexis. Kpagparuuni popmu

1 T.1 Komnekchi uncna. @opmu 3anucy KOMIUIEKCHUX uyucen. dopmyna 2
' Myagpa. 3aCTOCYBaHHS KOMIUICKCHUX YHCEIT
2. | T.2 MHorouieHd ta mii HaJl HAUMH. 4




HaiGinpmmii  CHinbHUN MUTBHUK MHOTOWICHIB: aJTOPUTMU  HMOTO
3HAXOJ/KEHHSI, 3acTocyBaHHA anroputMmy EBkimina.Cxema ['opHepa Ta
ii 3actocyBaHHs. KpaTHi KOpeHI MHOTOYJICHA.

3. |T.3 OcHoBHa TeopeMa anreOpu Ta Hacaiaku 3 Hei. Dopmynu Biera. 2
4 T. 4 MHoroujieHn 3 palliOHAIPHUMU KOe(DIIllEHTaMH, 3HAaXOMHKCHHS 1X 2
' palioHAJIbBHUX KOPEHIB.
T.S Mexi IiiCHUX KOpPEHIB MHOTOWIECHA 3 JIHCHUMH KoedilieHTamu, iX 2
5. 3sHaxokeHHs. Teopema lltypma. Habnmkene oO0UMCIICHHS] KOPEHIB:
METOJI XOPJI, METOJT JOTUIHUX.
T.6 3Be/leHHsI KBaJpaTHUHOI (OPMHU A0 KAHOHIYHOTO Ta HOPMAIBHOTO 4
5 BurisiaiB. EkBiBaneHTHICTh KBagpaTudHux (opMm. Posnmamganus
' KBagpaTUIHUX (HopM y A00yTOK JiHIMHUX hopM. [JogaTHO o3HaUeHI
KBaIpaTu4H1 (HOPMH.
3micToBuii MmoayJs 5. Jliniitni npocropu. JliniiiHi oneparopu. MHOro4wieHHi
MaTpHIli
1. |T.1 JIiniitH1 mpocTopu. 3B’ 130K MIXK OazrcaMu JTIHIMHOTO MPOCTOPY. 2
2 T.2 JIiH1liH1 onepaTopy y JHIMHUX IpocTopax. BiacHl BEKTOpH Ta BIIACHI 4
' 3HaueHHs J1O.
3. |T.3 EBxuminosi npoctopu. [Iporiec oproronamizaiii. 2
T.4 OpToroHajibHi OMEPaTOPH y €BKIIJIOBUX MPOCTOPAX, iX BIACTUBOCTI. 2
4 CumeTpuyHi OMepaTopu y EBKIIOBUX MPOCTOpaxX, iX 3B’S30K 3
' CUMETPUYHUMM MATPULIAMH. 3BEJICHHS KBaapaTHUYHUX (OPM 10
T'OJIOBHUX OCEH.
5 T.S 3BeAeHHs A-MaTpulll 10 KaHOHIYHOTrO BUrsiay. XKopaanosa ¢opma 4
' Matpuili. MiHIMabHUI MHOTOYJIEH

MeToau HABYAHHSA

VY mpotieci BUBYEHHS HABUAJILHOI IUCIUILTIHA BUKOPUCTOBYIOTHCS 1IHHOBAITIH1
OCBITHI TEXHOJIOTi: 1H(popMaIiHO-KOMYHIKaIlliHI, TEXHOJIOT1i
CTYJICHTOIIEHTPOBAHOT'O HABYAHHSI; TPAIUIIAHI Ta 1HTEPAaKTUBHI (HOPMHU 1 METOIU
HAaBUaHHS, Cepea SKUX: BepOanabHI (CIOBECH1), HAOYHI, MNPOOJEMHO-TOUIYKOBI,
IHIYKTUBHO-ICNYKTUBHI, JIEKI[isf-Bi3yamizallisa, MpoOJieMHa JICKIis, aHami3 1
pO3B’sI3aHHS CUTYyaTHMBHUX 3a7ad Ta 1H, 30KpeMa, CJCKTPOHHE HaBYaHHSA 3
BUKOpHCTaHHSIM cucteMu Moodle, TecTyBaHHSI.

CucremMa KOHTPOJIIO TA OLiHIOBAHHS

O1iHIOBaHHS 3HaHb CTYJEHTIB 3[1IHCHIOETHCS Ha OCHOBI pe3yJIbTAaTiB TOTOYHOTO
Ta MiACYMKOBOIO KOHTpOJIO 3HaHb. OO0’€KTOM OIlIHIOBaHHS 3HaHb CTYJICHTIB €
MpOTpaMHUI MaTepiai JUCHUILIIHY, 3aCBOEHHS SIKOTO TIEPEBIPSETHCS T Yac JaHUX
KOHTPOJIIB.

[ToTOYHUI KOHTPOJB 31HCHIOETHCS M1/l YaC MPOBEICHHS MPAKTUYHUX 3aHSATh,
MEepeBIpKU CaMOCTIHHOI pPOOOTH CTYAEHTIB Ta I Yac HaMKMCaHHS MOJYJIbHUX
KOHTPOJIbHUX POOIT. 3aBAaHHSAM MOTOYHOTO KOHTPOJIO € TMEepeBipKa PO3YMIHHS Ta
3aCBOEHHS JICKI[IHHOTO MaTtepiany, HaOyTTs MPAKTUYHUX HABUYOK JJISi BUPIIICHHS




MOCTaBJICHUX 3aBIaHb, YMIHHS CaMOCTIMHO OMpaIlbOBYBATH TEOPETUYHHI MaTepia,
BHCJIOBIIIOBAaTH BJACHI NYMKH Ta iX OOIPYHTOBYBaTH, MPOBOAMTU TMPE3ECHTALIIO
OTpaIlbOBAHOT0 MaTepiany (MMCHMOBO YH YCHO). 3aBIaHHSM ITiJICYMKOBOT'O KOHTPOJTIO
€ TepeBipKa PO3yMiHHS CTYACHTOM MPOrPaMHOTO MaTepiajay B IILJIOMY, 3JaTHOCTI
JOTIYHO Ta  TMOCHIJIOBHO  PO3B’SI3yBaTH  MPAKTU4HI  3a3/4ayl, KOMIUIEKCHO
BUKOPHCTOBYBAaTH OTPUMaHI 3HAHHS.

OriHOBaHHSI 3HAaHb CTYJEHTIB 37iHcHIOeTBCS 3a 100-0anbHOIO IIKaIOH0.
Pesynbratu poOOTH CTYyAEHTIB, BIPOJOBK HAaBUAJIBHOI'O CEMECTpPY, OLIHIOIOTHCS B
X011 TOTOYHOT'0 KOHTPOJIIO B Iiana3oHi Bij 1 g0 60 6aiiB, a pe3ynbTaTH MiJCyMKOBOTO
KOHTPOJTIO (€K3aMeHY) OLiHIoIThCS Big 1 1o 40 Ganis.

3aranbHa MiICYMKOBA OIIIHKA 3 HABYAJIBHOT TUCIUILIIHU BPaXOBY€E Pe3yIbTaTH
MOTOYHOT'O Ta IMiICYMKOBOTO KOHTPOJIIO.

3aco0amu OLiHIOBAHHA Ta IEMOHCTPYBAHHS PE3yJIbTATIB HABYAHHS 3 KypCY €:
- CaMOCTIiHI poOOTH;
- MOAYJIbHI KOHTPOJBHI POOOTH;
- MaTeMaTU4H1 AUKTAHTU;
- KOJIOKB1YMU;
- TECTH.

@®opMH IOTOYHOIO Ta MiACYMKOBOI0 KOHTPOJIIO

J10 KOHTPOJBHUX 3aXO0/I1B 3 TUCIUIUTIHUA HAJIEKATh: IOTOYHUNA Ta M1ACYMKOBUHN
KOHTPOJTI.

[ToTOYHUI KOHTPOJIb 3HAHBb CTYAEHTIB YIPOJOBXK OJHOIO CEMECTPY BKIIOYAE
O0anu 3a poOOTYy Ha MNPAKTUYHUX 3aHATTIX, a TAKOXK OI[IHIOBaHHS BCIX BUJIIB
caMOCTIitHO1 poOOTH. BiH 3/1ICHIOETHCS Y ¢hopmi yCHOTO CIIIKYBAHHS 31 CTYACHTaMH,
MMCbMOBOTO Ta TECTOBOTO KOHTPOJIO (MaTeMaTHU4HI JUKTAHTH, YCHI BIJNOBIAL,
PO3B’sI3aHHS 3aBAaHb CTyJEHTaMH OUIS JOIIKK Ta Ha MICISX, CAMOCTIMHI poOOTH,
TECTH) 1 Ma€ 32 METY MEPEBIPKY CTYICHS 3aCBOEHHS MIEBHOTO HABYAJILHOTO MaTepialy,
a TaKoXX PIBHS OBOJIOJIIHHS BMIHHSIMU Ta HaBMukKamMu. KOHTposib 3HaHb Ta BMiHb
CTYJICHTIB TICJIsl BHUBYEHHS TMEBHOI YAaCTUHMU (3MICTOBOTO MOJIYJs) HaBYAIbHOI
JTUCITUTUTIHU TIPOBOJUTHCS Y ¢hopmi MOITYIBHOI KOHTPOJIBHOT pOOOTH, 3aBIaHHS SKOi
JI03BOJISIFOTH JIIarHOCTYBATH SIKICTh 3HaHb, PIBEHb CPOPMOBAHOCTI BMIHBb 1 HABHUYOK 32
3MICTOM MOJTYJISI 3TiTHO BUMOT poOOYO0i MporpamMu JUCIHUILIIHH.
[lincymkoBuii KOHTPOJIb — KOMIUICKCHE OIliHIOBaHHS pIiBHSA Cc(HOpMOBaAHOCTI
JTUCHUTUTIHAPHUX KOMIIETCHTHOCTEH. Dopma niocymko6020 KOHmMpOJi0 3 aredpu 1
reoOMeTpli — eK3aMeH.



KpuTepii oliHIOBaHHA MOTOYHOI'0 TA MiACYMKOBOI0 KOHTPOJIIO

Po3mnoain 6auiB, AKi OTPUMYIOTH CTYI€HTH

1 cemecTp
Cyma
[ToTo4YHMIT KOHTPOJIL IigcymKoBHii | pHa
KOHTPOJb | K-Tb
(ex3ameH) | O6amiB
3micTo
3micToBUM MOy 1 M(?HHHB 3MICTOBHI MOTYIb 3
(20 GaiB) gy (30 6ais)

(10 Gais) 40 100

T1|T2|T3|T4|T5| T6 | T1 | T2 |T1|T2|T3|T4|T5|T6

214424 4 5 5 |95|5|5|5]|5]5

2 cemecTp
[TincymxoBumit C};\;a
IToTouHMI KOHTPOJIB KOHTPOJIb II:_TB
(ex3aMeH) Sais
3M10T&%H23M?I;ynb 4 3MiCcTOBUM MOITYb 5
e (30 Gais)

40 100

T1 | T2 |T3| T4 |T5| T6 | T1 | T2 | T3 | T4 | TS

5 5 5 5 5 5 6 6 6 | 6|6

IMIxana oninroBanHsa: HanioHaabHa Ta EKTC

. . Ouinka 3a mkajuow EKTC
Oninka 3a HAIOHAJIbHOIO
. ITosicHeHHs 3a
HIKAJIOK0 Ouinka (0an)
PO3UIHPEHOI0 HKAJIOK
BingminHo A (90-100) Bi/IMiHHO
B (80-89 ayxe noope
HooOpe ( )
C (70-79) no6pe
3 . D (60-69) 3a10BLIBHO
AAOBLTLHO E (50-59) JIOCTaTHBO
(HEe3a/10BLITBHO)
FX (35-49) 3 MOKITMBICTIO TOBTOPHOTO
CKJIaJaHHs
He3anoBijibHO (HE3aMOBLIBHO)
F (1_34) 3 000B’I3KOBUM CaMO'CTII/IHI/IM
OITpanfOBaHHAM OCBITHBOI'O
KOMITOHCHTY 10 NCPCCKIIaJaHHSA




ITepeJiik MMTAHB A8 CAMOKOHTPOJIIO TA MiICYMKOBOI0 KOHTPOJIIO
HABYAJIbHHUX IOCATHEHb CTY/I€HTIB

1 cemecTp

3micToBuii Moayab 1. OCHOBHI NOHATTA ajaredpu

1. BuszHayHUKH IPYTOro 1 TPEThOrO MOPSIKIB Ta X BJIACTHUBOCTI.

2. Minopu, anreOpaiuHi JormoBHEHHs. Po3kian BU3HAYHWKA 3a €JIEMEHTaMH
¢ikcoBaHOTrO psifiKa a00 CTOBILISL.

[TepecTaHOBKH 1 ITiICTAHOBKH.

O3Ha4yeHHs BU3HAYHUKA 71-TO TIOPSAKY.

Teopema mpo n00yTOK MiHOpa Ha Moro ainreOpaiuHe nomoBHEHHsS. Teopema
Jlarutaca. Meroau 0OYMCIIEHHS BU3HAYHUKIB /1-TO MOPSIIKY.

6. Jii Hag MaTpusaMu.

/. Teopema npo BU3HAYHUK TO0YTKY MaTPUIIb.

8. OOepHeHa maTpulls, il ICHYBaHHS Ta 3HAXOJ[KCHHS.

9. Panr matpuiii Ta HOoro oOYMCICHHS.

10.Po3B’s13yBaHHs cUCTeM JIHIMHUX piBHSHB 32 popmynamu Kpamepa.
11.Po3B’s13yBaHHs CUCTEM JIHIMHUX piBHSHB MeTo0M ["aycca.

12. Meton XKopnana-I"aycca.

13.MaTpu4uHuii 3a1IMC CUCTEMHU JIIHIMHUX PIBHAHB Ta ii PO3B’S3yBaHHS.

14. Teopema Kponekepa-Kamnesnni.

15. BnacTuBOCTI pO3B’SI3KIB CUCTEMU JIHIMHUX OJJHOPITHUX PIBHSHb.
16.®yngameHTanpHa cucTeMa po3B’s3KiB.

17.3aranpHuii po3B’SI30K CHUCTEMH JIHIMHUX PIBHSHb.

ok w

3micToBuii MoayJb 2. BekTopu

18.CkansipHi 1 BEeKTOPHI BEIUYUHH.

19. Jliniiiui Aii HaJ BEKTOpaMHU Ta X BIACTHBOCTI.

20.JIin1iHa 3aJIeKHICTh (HE3aJIeKHICTh) BEKTOPIB.

21. bazuc Ha npsimMili, TIOMIKHI, MpocTopi. Po3kian BekTopa 3a 6a3zucom.

22. CuctemMu KOOpAMHAT HA MPSMIi, IJIOIIKHI, Y TIPOCTOPI.

23. [lonsipHa cucteMa KOOPIMHAT, ii 3B’SI30K 3 IEKapTOBOIO.

24.TTpoexiiis BeKTOpa Ha Bich. KoopauHaT BEeKTOpA.

25.HaitmipocrTimmi 3agadi KOOPJAWHATHOI T€OMETPIi: BiAJadb MIX JBOMa TOYKAMH,
MO BiJpi3Ka y 3aJJaHOMY BIJTHOIIEHHI, IIJIOIIa TPUKYTHUKA.

26.]11i Hag BeKTOpamu, 3aJaHUMHU KOOPJIMHATAMU, 1X BIACTUBOCTI.

27.PaHT cucTeMH BEKTOPIB.

28.Cxansipauii 100yTOK BEKTOpiB. AJjreOpaiyHi Ta T€OMETpPUYHI BJIACTHUBOCTI
CKaJIIPHOTO 100YTKY BEKTOPIB.

29.CxansipHuil 100yTOK BEKTOPIB 33JJaHUX KOOPAUHATAMH.

30.3acTocyBaHHS CKaJspHOTO I00YTKY BEKTOPIB.

31.BexTopHuii n100yTOK BeKTOpiB. AnreOpaiuHi Ta T€OMETPUYHI BIACTUBOCTI
BEKTOPHOTO JOOYTKY BEKTOPIB.

32.BexTopHuil 100yTOK BEKTOPIB 3aJaHUX KOOPIAUHATAMH.

33.3acTocyBaHHs BEKTOPHOTO TOOYTKY BEKTOPIB.



34 Mimanuii 100yTOK BeKTOpiB. AunreOpaidHi Ta TEOMETPUYHI BIACTUBOCTI
MIIIIAHOTO JOOYTKY BEKTOPIB.

35.Mimanwuii 100yTOK BEKTOPIB 3aJaHIUX KOOPIMHATAMHU.

36.3acTocyBaHHS MIIIIaHOTO IOOYTKY BEKTOPIB.

3micToBHIT MOAYJIb 3. AHAJIITHYHA TreOMeTpist

37.1louarta npo diHIIO Ta i1 piBHAHHA. 3HAXOJ/UKEHHS DIBHAHHS JiHIT 3a ii
r€OMETPUYHUMU BIACTUBOCTSIMHU.

38.P13H1 BUiM piBHSAHB NMPSMOI HA TUIOITHHI.

39.3aranbHe piIBHSHHS NPSIMOT Ta HOTO JOCIIIIPKSHHS.

40.KyT Mk ABOMA MPSMUMHU. Y MOBH MapaNeabHOCTI 1 MEPIEHAUKYIISIPHOCTI ABOX
MIPSMUX.

41.BiacTaHb BiJi TOYKH JI0 TIPSIMOI.

42.Pi3Hi BUAM PIBHIHB TUIOITUHHU.

43.3aranpHe piBHSHHS TUIOMIMHU Ta HOTO TOCITIKCHHS.

44 Kyt MK JBOMa IUIOIIMHAMH. YMOBH MApajeNbHOCTI 1 MEPHEHAUKYISIPHOCTI
JIBOX TIJIOTIIHH.

45.BiacTaHp Bl TOYKH 10 IUIOIAHH.

46.Pi3H1 BUAM PIBHSIHB IPSIMOi Y TIPOCTOPI.

47.3aranbpHe pIBHSHHS MPSIMOI Y TPOCTOPI.

48.KyT Mk ABOMA MPSIMUMU. Y MOBH MapaiesIbHOCTI 1 MEPIIEHIUKYISIPHOCTI IBOX
IPSIMUX.

49.KyT M1k NPSMOIO 1 TUIOLIMHOI0. Y MOBU MapajeabHOCTI 1 MEPIEHANKYISPHOCTI
MPsAMOT 1 TUIOUIUHMU.

50.BiacTanp Big TOYKH 10 MPSIMOI Ta MiXK JBOMA MPSMHUMH Y TIPOCTOPI.

51.Kouno, emninc, rinepbona Ta mapaboJsia: BUBLJ X PIBHSIHB, JOCTIIKEHHS X QopM,
€KCLIEHTPUCUTET, TUPEKTPUCH, ONITHYHI BIIACTUBOCTI.

52.IlepeTBOpeHHsT JEKApPTOBHX NPSIMOKYTHHX KOOPJIWHAT TIPH TMapajeIbHOMY
MEPEHECEHH] Ta TOBOPOTI OCEH.

53.3BelleHHs 3arajbHOrO PIBHSHHS JIHII APYroro MOPSIKY 10 KaHOHIYHOTO
BUTJISIy 3a JIOMOMOTOIO TMapajielIbHOrO TEePEHECEHHS Ta IOBOPOTY OCeH
KOOpJIMHAT.

54.PiBHSIHHS MIOBEPXOHb Y IIPOCTOPI.

55.1{uniHapuvHI Ta KOHIYHI TOBEPXHI.

56.1ToBepxHi oOepTaHHS.

57.Cdepa, emnircoin, rinepoooinu Ta napaboaoiny, ix mepepizu.

2 cemecTp
3micToBuii MoayJb 4. Kiibue muorowienis. Kpaaparuuni ¢popmu

KommnekcHi uncna, popmu 300paxeHHs, il HaJl KOMIUIEKCHUMHU YU CIIAMHU.
CrpspkeH1 KOMIUIEKCHI YUCTIa, 1X BJIaCTUBOCTI.

®opmyna Myaspa.

KopeHi 3 KOMITJIEKCHUX YHUCEIL.

[TiBrpynu, monoinu. I'pymu.

[Migrpynu. LHukmaiadi rpyn.

Yucnosi Ta aOCTpaKTHI KIJIBIIA.

cLONOh~ WM E



9. Uwucnosi Ta aGCTpaKTHI MOJIA.

10. Kiiprie MHOTO4IEHIB B OHIET 3MIHHOT HAT 3aJaHUM [IOJIEM.

11. Anroput™m IiIeHHS 3 OcTaueto. €IUHICTh HETIOBHOT YAaCTKH 1 OCTaYi.

12. Kopeni mHorowieHiB. Teopema be3sy.

13. Cxema T'opHepa Ta ii 3actocyBanHs. KpaTHi KOpeHI MHOTrouJeHa.
BuainieHHs KpaTHUX MHOXKHUKIB MHOTOYJICHA.

14. OcHoBHa Teopema anreOpu Ta HACTIAKU 3 HEl: pO3KJIaJl MHOTOYJIeHA Ha
JIHIMHI MHOKHHMKHU HaJl TTOJIEM KOMIUICKCHUX YHCE, IHTepHoJsiiiiHa popmyia
Jlarpanxa, popmynu Biera.

15. HaitGinpmumii CriiabHUN AUTPHIK MHOTOWICHIB.

16. Po3kiaz paimioHaasHOTO APOoOY B CyMy MPOCTHX APOOiB.

17. MHorousieHu 3 A1iiCHUMHU KoedillieHTaMH, BIACTHUBOCTI iX KOPEHIB.

18. MHorOouNieHn 3 pamioHATbHUMH Koe(illieHTaMu, 3HAXO/DKEHHA iX
palioHaIbHUX KOPEHIB.

19. Mexi miCHMX KOpPEHIB MHOTOWICHA 3 MIHCHUMHU KoedimieHTamu, iX
3HAXOJ[KCHHS.

20. Cucrema muorousneHiB Illtypma, ii icHyBanHs Ta moOymoBa. Teopema
[Typma.

21. HaGnuxeHe 00UMCIIeHHS AIMCHUX KOPEHIB MHOTOUJICHA.

22. KBagpatuyHa ¢gopma, ii Marpuig. 3MiHa MaTpUIll KBaJApaTUIHOI Hopmu
pH JITHIHHOMY MIEPETBOPEHH1 HEB1IOMUX.

23. KanoHiuHi kBajipaTuuHi (opmu. 3BeJeHHsS KBaapaTU4YHOI (opMH [0
KaHOHIYHOTO BUTJISITY, TeopeMa Jlarpanxa.

24. HopmanbHuii  BUTTSA  KBaApaTH4HOi QopmMu y Tmom  AiMCHHX —Ta
KOMILUIEKCHUX 4YHcell. 3aKOH 1Hepuii AIMCHUX KBaapatuyHux ¢opm. [Haekcu
1HepIIii Ta CUTHATYpa.

25. ExBiBaJeHTHICTh KBAaApaTUYHUX (POPM y TOJI MIHCHUX Ta KOMIUIEKCHUX
qrcel.

26. Po3naganns kBajapaTuyHuX ¢GopMm y A0O0yTOK JiHIHHUX (opm y momi
JUHACHUX Ta KOMIUIEKCHUX YUCE.

27. JlonaTHO O3HAuUEHI KBaJpaTu4dHi (Hopmu.

3micToBuii Mmoay.s 5. Jliniitni npocropu. JliniiiHi onepaTopu. MHOro4/ieHHi
MaTpuili

28.Jlinivianii mpocTtip. O3HaueHHs Ta akcioMu. [3oMopdi3M IHIMHUX MPOCTOPIB.
O3HaueHHS Ta BIACTUBOCTI.

29.CkiHueHHOBUMIpHUH JiH1MHUN TipocTip. basuc. Po3mipHicTs npoctopy. Koopau-
HATU BEKTOpa B JaHOMY Oa3uci.

30.3B's130k Mixk Oazamu. Matpuus nepexoay Bia 6a3u 10 0a3u. 3B'SI30K MK KOOpP-
JMHATaMU BEKTOpa B pi3HUX Oa3mcax.

31.IlianpocTopu aiHiIAHOTO NpocTopy. JIiHiiiHAa 000J0HKA, HATATHYTA HA CUCTEMY BEK-
TOPIB.

32.Cyma Ta mepeTHH MiAMPOCTOPIB JIiHIHHOTO TpocTopy. TeopeMa mpo 3B'SI30K Mix
PO3MIPHOCTSIMU CYMU Ta MEPETHHY MiANPOCTOPIB JIHIHHOTO MPOCTOPY.

33.J1iHiifHmiA onepaTop, O3HAYEHHS Ta BIACTUBOCTI. MaTpuIls JiHIHHOTO omnepaTropa B
nesikomy 6aszuci. Koopaunatu oOpasy BeKkTopa.

34.3B'130Kk MIXK MaTPUISIMU JIHIHHOTO orepaTopa B pi3HHX Oa3ucax.



35.006macTh 3Ha4EHb Ta AAPO JIIHIKHOTO oniepaTopa. Panr ta nedexr miHiitHOTO OMnepa-
TOpa, TEOpEeMa PO 3B'SA30K MK HUMHU.

36.HeBupomkennii niHiitHMiA oneparop. Moro B1acTHBOCTI.

37.XapakTepucTuyHa MaTpHIl, XapaKTEPUCTUYHUNA MHOTOUICH, XapaKTePUCTUUHE
PIBHSIHHS Ta XapaKTEPUCTUYHI KOPEH1 MaTPHIIl JIIHIHHOTO orepaTopa.

38.BiacHuil BeKTOp Ta BiacHE 3HAYEHHS JIIHIMHOTO ornepaTopa. TeopeMa mpo 3B's130K
XapaKTEPUCTUUHUX KOPEHIB JIIHIHHOTO orepaTopa 3 HOro BIACHUMHU 3HAUCHHSIMHU.

39.Ckanspauii 100yTOK BEKTOPIB JiHIHOTO mIpocTopy. BiactuBocti. EBKIIiIB BEK-
TOPHUH TIPOCTIP.

40.0pTOTOHANBHICTh €NIEMEHTIB (BEKTOpIB) €BKIIIOBOTO mpocTopy. JloBxkuHa
BekTopa. Kyt mixk BekTopamu.

41.0pToroHanpHa CHCTEMa €JIEMEHTIB (BEKTOpIB) €BKIIIOBOTO mpocTopy. [Iporec
oproroHanizauii. HopmyBanHst BekTOpiB. OpTOHOPMOBaHI CUCTEMHU BEKTOPIB.

42.0OpTOoroHaNIbHE JOTIOBHEHHS Ta OPTOTOHATIBHA MPOEKIIisl BEKTOpa Ha MIAMPOCTIP B
€BKJI1JIOBOMY IPOCTOPI.

43.0pTOrOHATBLHUN OIEepaTop €BKIITOBOTO IMPOCTOPY, HOro BiIacTUBOCTI. OpToro-
HaJbHA MATPHUIIA, 11 BIACTUBOCTI.

44.CuMeTpuYHHI orlepaTopH €BKJIJOBOIO MPOCTOPY, HOro BIacTUBOCTI. CUMETpUYHA
MaTpuld, il BJACTUBOCTI.

45.IcHyBaHHS HEBUPOKEHOT'O OPTOrOHAJIBHOI'O MEPETBOPEHHS HEBIAOMUX, SIKE MPU-
BOJUTH JIMCHY KBaJpaTUUHY (OpMY 10 KAHOHIYHOTO BUIJISAAY. 3BEIEHHS JBOX
KBaJpaTUYHUX (OpM JO KAHOHIYHOTO BHUIVIAAY 3a JONOMOTOI OJHOIO
HEBUPOHKEHOTO TIEPETBOPECHHS HEBITOMHUX.

46.3BeficHHs] 3arajJlbHOTO PIBHSHHS TOBEPXHI 2-TO TOPSAAKY B TPHOXBUMIPHOMY
€BKJI1JIOBOMY MPOCTOP1 JO KAHOHIYHOTO BUIJISAY (HA IPAKTHUIIL).

47 IlomnomianeHi Matpuii. Jii Hax HUMUA. MaTpUYHUIA TOTIHOM.

48.EneMeHTapHI IEpeTBOPEHHS MOJIIHOMIaIbHUX MaTpuIlh. KaHOHIYHUI BUTIISA TOJTi-
HOMIQJIBHOT MaTpuIli. EKBIBaJICHTHICTh MOJIIHOMIAJILHUX MATPHIIb.

49.VHiMoayJsipHI MaTpHIll, ix BiractTuBocTi. OCHOBHA Teopema Mpo MoAi0HICTh YUCIIO-
BUX MaTpPHUIIb.

50.2Kopnanosa kiiTka. JKopaanoBa Matpuilsd. XapakTepUCTUUHA MATPULIA 1 XapaKTe-
PUCTUYHHUI MHOTOWIEH JJIS1 KOPJAHOBOI KIIITKH 1 5KOPAAHOBOI MaTpuIli. 3BEICHHS
YHCJIOBOI MaTPHIIi 10 KOPJAHOBOI (POPMHU.

51.03HaueHHs, BIACTUBOCTI Ta 3aCTOCYBAHHS MIHIMAJILHOTO MHOTOWIEHA MOJIHOMI-
aIHHOI MAaTPHIII.

3apaxyBaHHd pe3yJbTaTiB HePOPMATIBLHOI OCBITH

3apaxyBaHHS pe3yJbTaTiB HEPOPMaAIBLHOI OCBITH MPOBOJUTHCS Y BIAMOBIIHOCTI
1o «llopsaky Bu3HaHHs v YepHIBEIILKOMY HaIllOHAJILHOMY VHIBEpcHUTeT1 1MeH1 FOpis
denpkoBUYA PE3YJbTATIB HABYAHHS, 3/00YTHX NUIIXOM HedopMalibHOi Ta/abo
iHhbopmanbHOi ocBiTUY (3aTBepkeHo Buenoro pagoro UHY mporokon Ne 16 Bim 25
nuctonana 2024 p.)
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PexomenoBana jgiteparypa

OcHoBHA

1. boanapyk C.b., T'oponeuskuii B.B., Komicauk P.C. Anrebpa ta reomertpis B
TeopeMax 1 3ajavax: HaB4. MociOHUK. J[pyre BuAaHHs, BUIIPABJICHE 1 IOMIOBHEHE.
UYepnismi: YepHiBenpkuii Hall. yH-T, 2024. — 354c.

2. T'oponeunkuit B.B., Konicauk P.C., Cikopa B.C. JliniiiHa anrebpa B TeopeMax 1
3ajadax. Yactuna apyra: Hapuanpauit nmocionuk.— Yepnisii, 2023.— 252 c.

3. Mapruntok O.B., Komicuuk, P.C. BuOpani nuraHHs anreOpu Ta IOYATKIB
anamizy. HaBu. mociOnuk. Yepnisii: YepHiBenpkuii Ha1l. yH-T, 2022. — 192 c.

4. OCHOBM aHAJITHYHOI TeoMeTpii B TeopeMax 1 3agavyax / HaB4. moci0.: B.B.
l'oponeupkuii, C.b. bomnapyk, XK.I. [osreii, B.C. Jlyuko. — UYepHiBui: —
UYepHiBenpkuii Hail. yH-T iM. }O. ®enpkoBuua, 2020. — 384 c.

5. Topopeupkuii B.B., Komicauk P.C., Cikopa B.C. Kypc mniniitHoi anrebpu B
Teopemax 1 3amavax. Yactuna mepmia: HaBuanbHuii mociOHuk. Bunmanus 3-e,
crepeorunue. —Yepninii, 2018. — 336c¢.

6. T'oponenpkuit B.B., bonnapyk C.b. Anrebpa ta reomeTpist B Teopemax 1 3agadax:
HaBu. [TociOnuk. — Yacr. I. — YepniBui: YepHiBenpkuii Hail. yH-T, 2009. — 336¢.

7. Komicauk P. C., Cikopa B. C., llleBuyk H. M. Jliniiina anredpa B Teopemax 1
3agadax. Yactuna nepimia: Hasy. mociOnuk.— Yepnipii: Kauru — XX1,2010.-292 c.

JlonmomizkHa

1. Hy6oBuk B.IL., FOpuk L.I. Buma maremaruka. Hau. nocoonuk. — K. : A.C.K.,
2001. — 648c.

2. 3asano C.T., Jlesimenko C.C., [Tunas B.B., Pokuupkuii [.O. Anre6pa 1 Teopist
yucen. [Ipakrukym. Hactuna 1. — K. : Buma mkona, 1983. — 232 c.

3. 3aBano C.T., JIerimenko C.C., [Tunas B.B., Poxuipkuii 1.O. Anre6pa 1 Teopist
yucen. [Ipaktukym. Hactuna 2. — K. : Buma mkona, 1986. — 264 c.

4, Buma maremaruka: 30ipHuK 3ama4d : HaBu. mocionuk /3a pex B.I1.JlyOoBuka,
LIL.IOpuka. - K.:A.C.K., 2001. — 648 c.

5.  JlomopoBcekuii P.®., Opuap M.C., [loxuna M.M, llagauit B.C. Ilpaktuuni
3aHATTS 3 aHATITHYHOI reometpii. Hapuansuuii mocionuk . — Yepnisii: YJY Pyra,
1997. - 98 c.

6. Maprunrok O.B., Komicauk, P.C. Bubpani nutanus anredpu Ta mo4aTKiB aHATI3Y.
Hagu. nocionuk. Yepnisui: YepHiBerpkuii Hall. yH-T, 2022. — 192 c.

7.  Kopapum B.B., Konicauk P.C., Muponuk B.I. 3araiibHa Teopisi KpUBUX APYroro
nopsinky: HaBuanbuuii nocionuk. — Yepuisui: Micro, 2012. — 71c.

8. JlinmiitHa anreOpa. KoHTpoIbHI MUTaHHS Ta 3aBJIaHHS ISl CAMOCTIMHOT poOoTH. 1
cemectp / Yki.: P.C.Konicauk, B.C.Cikopa. — UepniBui: Kuuru — XXI, 2012. — 58 c.
9. Aunrebpa ta reomerpis. KoHTposibHI mMUTaHHS 1 3aBAaHHs. 2 ceMecTp / YKIL:
Komicauk P.C., Cikopa B.C. — YepniBui: Kauru — XXI, 2012. — 63 c.

10. KonTponbHI mUTaHHS Ta 3aBAaHHS 3 JiHIKHHOI anrebpu. 2 cemectp / Yki.: P.C.
Komicauk, B.C. Cikopa.— UepniBui: Kauru — XXI, 2012.—47 c.



Indopmaniiini pecypcu

1. Enexrponni Kypcu «Anrebpa 1 reoMeTpist (1 CEMECTP)»
https://moodle.chnu.edu.ua/course/view.php?id=2371 Ta «Anrebpa i reometpis (2
cemectp)» https://moodle.chnu.edu.ua/course/view.php?id=86

2. CaiiT HaykoBoi 010mi0Tekrn YepHIBEIIbKOTO HAI[IOHATEHOTO YHIBEPCUTETY IMEH1
FOpis deaprosuua http://wwwe.library.chnu.edu.ua/

HoaiTnka akageMiuHol 100poYeCHOCTI

JloTprMaHHS MOJITHKU HIOJ0 aKaJEeMIuHOI JOOPOYECHOCTI YYaCHUKAMHU OCBITHBOTO
Opolecy TMpU BUBYEHHI OCBITHHOIO KOMIIOHEHTa pPErjJaMeHTOBAHO YHHHHUMU

nokymentamu YHY:
- «Komeke akameMiuHOi JTOOPOYECHOCTI Ta €TUKH YepHIBEIKOTO HalllOHAJIBHOTO
YHIBEPCUTETY IMeH1 Opis deapKoBUYA»

https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/kodeks-akademichnoi-
dobrochesnosti-ta-etyky-chernivetskoho-natsionalnoho-universytetu-imeni-yuriia-
fedkovycha/

- «llonoxkeHHAM Tpo BHSBJIEHHS Ta 3amoOIraHHsA aKaJAeMIYHOro IuIariaty y
YepHiBEIIbKOMY  HalllOHAIbHOMY  yHiBepcuTeTi iMeHl [Opis  dDenpkoBHya»
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polozhennia-pro-
vyiavlennia-ta-zapobihannia-akademichnomu-plahiatu-u-chernivetskomu-
natsionalnomu-universyteti-imeni-yuriia-fedkovycha/

- «[ToniTHKa BUKOPUCTAHHS IITYYHOTO IHTENEKTY B UepHIBELbKOMY HalllOHATBHOMY
YHIBEPCUTETY IMEHI FOpis denpKoBUYA»
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polityka-vykorystannia-
shtuchnoho-intelektu-v-chernivetskomu-natsionalnomu-universyteti-imeni-yuriia-
fedkovycha-zi-zminamy-zatverdzhenymy-vchenoiu-radoiu-chnu-imeni-yuriia-

fedkovycha/

Buxopucranns 3100yBauaMu OCBiTH iHCTPYMEHTIB IITY4HOro iHTesiexkty (LIT)
il 4aC BUKOHAHHS HABYAJIbHUX 3aB/IaHb:

-_00nycKaemuvcs 3a_ymMosu JOTPUMaHHS TPUHIMIIB aKaJAeMIdyHOI J0OPOYECHOCTI
(3mo0yBa4y OCBITH HECE€ BIAMOBIIAIBHICTh 3a 3MICT, JOCTOBIPHICTH 1 pe3yJbTaTH
noaaHoi po6otH, a y pasi Bukopuctanus L1 30608’ s13aHuit 3a3HaunTH (PakT 1 cmocid
HOro 3aCTOCYBaHHS);

- He donyckaembvces BukopucTanus LI sx 3aMiHu caMOCTIHHOTO BUKOHAHHSI 3aBJIaHb
a00 3 METOI0 MOPYIICHHS! BUMOT aKaJeMIuyHO1 JOOPOYECHOCTI;

- 000amKo8i 0omedncenns yu sumoau 1moa0 Bukopuctanus LI moocyms susnauamucs
BUKJIaJa4€M B OCBITHbOMY MPOILIEC] JIJII KOHKPETHUX BHUIB HABUAJIBHOI JiSJILHOCTI
BIJIIOBITHO 10 OCOOJIMBOCTEN OUCIUAILIIHH.
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