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1. Onuc HaBYAJIBLHOI AUCIHUILTIHA

HaiimenyBanns
MOKa3HUKIB

l'any3b 3HaHb,

CIICI[I1aJIbHICTD,
crerianisaiisi, piBeHb

BHIIIOi OCBITH

XapakTepucTruka
HaBYAJIbHOI TUCIUTLTIHA

Ouna (0enna, euipns)
¢dopma nasuannsn

3arajibpHa KUIBKICTb:
KpeauTiB — 6
ronuH — 180

3MICTOBUX MOJYJIB — 6

l'any3b 3HaHB
15 ABToMaTH3ania Ta
NPUWIa00y1yBaHHA

CrerianbHICT
151 ABToMaTH3anis Ta
KOMII'FOTEPHO-
IHTerpoBaHi TeXHOJIOTl.
Crermamzarmi:

(Ha3Ba)

PiBeHp BHUIIOT OCBITH:
TpeTiil (OCBITHBO-
HayKOBUI)

O0o0B’s13K0Ba

Pik niocomoexu:

1

Cemecmp

1.2

Jlekuii

60 ron.

Ilpakmuuni, ceminapcoKi

28 ron.

Jlabopamopni

rona.

Camocmiiina poooma

92 rop.

Dopma niocymKo6020
KOHmMpONnio:
1CTIIAT




2. MeTa Ta 3aBJaHHA HABYAJILHOI JMCIUILIIHA

Mera jaucuMiulinM: AHamTHYHA TEOMETpis Ta JiHIAHA anredpa €
OBOJIOJIIHHS METOJIOM KOOpJAMHAT MpH BUPIIMICHHI T'€OMETPUYHUX 3a/Jad Ha
IUIOMIMHI 1 B MPOCTOPI, a TaKOXK OBOJIOMIHHS Oa30BUMH IMOHATTSAMH JIHIHHOT
anreopu.

OCHOBHMMM 3aBJaHHSIMM BHUBYCHHS JUCIUIUIIHM € PO3BUTOK MPOCTOPOBOTO
MUCJICHHSA 1 BMIHHSI pOOUTH T€OMETPUYH1 BUCHOBKH 3 aNreOpaiuHuX 1 aHAMI TUIHUX
004HCIIEHb

[Ipoliec BUBYEHHS [UCUUIUIIHM CHPSAMOBAaHMM Ha (QOpMyBaHHS €JIEMEHTIB
HACTYITHUX KOMIIETEHTHOCTEIA:

InTerpajbHa KOMIETEHTHICTh - 3aTHICTh PO3B'S3YBAaTH CKJIAAHI CIEIiali30BaH1
3a/layl Ta OPAKTUYHI OPOOJEeMH, IO XapaKTEPU3YIOThCS KOMIUIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB, MijJ 4ac MpodeciiiHOl MisIBHOCTI y rajdy3i aBToMaTu3allii
a00 y mporieci HaBYaHHS, 0 Tiepeadayae 3aCTOCYBaHHS TEOPid Ta METOIIB raiy3i.
CrneniajbHi ((paxoBi) KOMIIETEHTHOCTI!

CK1. 3narHIicTh 3aCTOCOBYBAaTH 3HAHHS MaTeMaTUKH, B 00Cs31, HEOOX1THOMY JIJIs
BUKOPUCTAHHS MATEMaTUYHUX METOMIB IS aHalli3y 1 CHHTE3y CHCTEM
aBTOMAaTH3allii.

CK4. 3naTHicTh 3aCTOCOBYBATH METOJIA CHCTEMHOTO aHai3y, MAaTEMaTUYHOTO MO-
JIEIOBAaHHS, 1AeHTU(IKAIlll Ta YUCIOBI METOJIU IJisi pO3pOOJEHHS MaTeMaTUYHHUX
MoJieJiel OKpEeMHUX €JIEMEHTIB Ta CHCTEM aBTOMaTH3allii B LIJIOMY, U1 aHaJi3y
AKOCTI X (YHKI[IOHYBaHHS 13 BHUKOPHUCTAHHAM HOBITHIX KOMIT'FOTEPHHUX
TEXHOJIOT1M.

IIlo 320e3nme4y0Th HACTYIIHI pe3yJIbTATH HABYAHHS |

[TPO1. 3Hatu niHIMHY Ta BEKTOPHY anreopy, audepeHiiaabHe Ta IHTerpajibHe Yrc-
JeHHs, QyHKIT 0araThb0X 3MIHHHMX, (PYHKI[IOHAJIBbHI PSAu, AW(EpEHIaIbHl PiB-
HSHHS 7019 QyHKIIT oHi€l Ta 6araThbOX 3MIHHUX, OTEpPAIliifHE YUCIICHHSI, TEOPIO

(GYHKIIT KOMIUIEKCHO1 3MIHHOT, TEOP1I0 KMOBIPHOCTEH Ta MaTeMaTUYHY CTaTUCTH-



Ky, TEOpPil0 BUMAJKOBHUX MPOIECIB B 00Cs31, HEOOXITHOMY JJIsi KOPUCTYBaHHS Ma-
TEMaTUYHUM anapaToM Ta METOJIaMH Yy Tally31 aBTOMATH3AIli].

[1P 15. BmiTu po3B’s3yBaT OCHOBHI MaTeMaTHUYHI 3a7a4l aHATI3y JaHUX;
OuikyBaHi pe3yJabTaTH HAaBYaHHA. Y pe3ylbTaTi BHUBYEHHS HaBYAIbHOI
JUCHUTUIIHU CTYJIEHT MOBUHEH:

3HaTH @

- OCHOBH BEKTOPHOI anreOpH.

- BuznauenHs agiHHOTO Ta €BKJIIJIOBOTO MPOCTOPIB.

- BuzHaueHHs CKaJISIpHOTO, BEKTOPHOT'O Ta MIIIAHOTO JOOYTKIB.

- O3HaKM KOJIIHEAPHOCTI Ta KOMIIAHAPHOCT1 BEKTOPIB.

- PiBHAHHS NpAMHUX 1 TUIOMIUH B aiHHOMY Ta €BKJI1JJOBOMY IIPOCTOPax.

- BuzHaueHHs ONyKINX MHOXHWH, BUBHAYEHHS OMYKJIOi 0OOJIOHKH Ta 11
MEXaHIYHUI 3MICT.

- Kanoniuni ¢popMu KpUBHX 1 TOBEPXOHB 2-TO MOPSAKY.

- BnactuBocti pyxiB, TeopemMu mpo kiacu@ikailito pyxiB Ha IJIOIIHUHI Ta B
POCTOPI.

- AKCIOMH TOJIs1 Ta IPUKJIAJIN TTOJIB.

- OCHOBHI BJIACTUBOCTI KOMILJIEKCHUX YHCEJL.

AKCIOMH KIJIBIIS Ta MPUKIAAN KJICIIb.

Ymirtu:

- o0uMCiOoBaTH  JIOBXHHY  BEKTOpa Ta  KyTH  MDK  BEKTOPaMH,
- 3HAXOJUTH CKAJISPHUM, BEKTOPHUM, TOJIBITHUI BEKTOPHUI Ta 3MilIaHUM 100YT-
KH BEKTOPIB,
OpIEHTOBaHy IUIONIY MapajeiorpaMy Ta OpIEHTOBAHWUN 00’€M Mapaselemnineny,
bopmynu

MepEeTBOPEHHS 0a3uciB Ta KOOpJIMHAT;
- CKJIaJlaTU TapaMETPUYHi, 3arajibHi Ta HOPMOBAH1 PIBHSHHS MPSIMHUX 1 TUIOIIWH,
- 3HaXOJIUTU KYT MK MPSMUMU (IJIOIIMHAMM) Ta KYT MK MPSAMOIO Ta IIIOHIMHOIO,
BIJIXUJICHHS Ta

BIJICTaHb BiJl TOUKH J0 MpsIMOI (TUIOIIMHM), BIACTAaHb MI>XK MUMOOIKHUMH TPSIMHU-



MU;

- 3amucaTH MEePETBOPCHHS IEHTPAIbHOI, OCbOBOI CUMETPIi Ta CUMETPii BITHOCHO
TUIOLIUHY;

- 3anMcaTu OCBbOBHUI MTOBOPOT 3a JOTIOMOT OO KBAaTEPHIOHIB;
- 3HAWTU pIBHSHHSA TEOMETPUYHOTO MICIS TOUYOK 3a HMOro OIHUCOM;
- 3HaXO0AUTU HOKYCH, TUPEKTPUCH, ACUMITOTU Ta €KCLIEHTPUCUTET KPUBHUX JIPYTO-
ro IOPSAIKY,
IEHTP, OcCl (TJIOMUHKM) CUMETPii KPUBUX (ITOBEPXOHB) JAPYIOro MOPSAKY; JOTHYHI
IUIOIIMHU 7O TOBEpPXHI JAPYyroro TMOpSAKY Ta NPSIMOJIHIAHI  TBIpPHI;
- o0uMciioBaTH 1HBapiaHTH KPUBUX Ta [OBEPXOHb JPYroro MOPSAKY;
- BU3HAYaTH TUIl KPUBOI (IOBEPXHI) IPYroro MopsIKy Mo ii 3aralbHOMY PIBHSIHHIO
Ta 3HAXOUTH KaHOHIYHY CUCTEMY KOOPIHMHAT;
- 3aMMcaTy aHAIITUYHUM BUpa3 JUIsd pyXy Ha IUIOIIMHI Ta B IPOCTOPI.

- BUKOHYBaTH apu(METHYHI Jii 3 KOMIUIEKCHUMM YHUCJIaMH, 3HAXOJUTH MO-

IyJib, apTYMEHT Ta TPUTOHOMETPUYHY (DOPMY KOMIUIEKCHOTO YHCTIA.

3. 3MiCT HABYAJBHOI AMCIUTLIIHMA
1 cemecTp

3micToBuii Moayb 1. JlerepMiHAHTH Ta BEKTOPHA ajreopa.
Tema 1. [Ipenmer Ta MeToau aHamiTHUHOI reomeTpii. [ToHATTS neTepmiHaHTa 2-T0

nopsinky. CucreMa JBOX JHIWHMX PIBHSHB 3 JBOMa HeBijoMumu. [IpaBuio
,,TPUKYTHHKA”. MiHOp Ta anreOpaiyHe [OMOBHEHHS eJieMeHTa. BriactuBocTi
nerepMmiHaHTiB. OOYMCIICHHSI NE€TEPMIHAHTIB 1HIIMMHU criocobamu. JleTepMiHAaHT
n-ro nopsiky.. Po3B’sa3yBaHHs cucteM piBHSIHB 3a popmynamu Kpamepa.

Tema 2. JliniitHi onepariiii HaJl BEKTOpaMH.

JonaBanHs BekTopiB .BmactuBocti. PizHuns BekTopiB. JloOyTok BekTOopa Ha
ckassip. BaactuBocti omepariii. KosineapHi Ta kommiaHapHi BekTopu. O3HaKH iX .
bazuc. Koopaunatu Bektopa. Jliniiina komOiHaiis BektopiB. [lonstrs JliHiliHO
3anexxHux ( JI3) Tta miniiHo He3anexxnux (JIH3) Bextopis. Teopemu mpo JI3 ta

JIH3 cuctremu BekTopiB; Hachiaku. [lonsaTrsa 6asucy. Koopnunatu BekTopa . Bupas



JIHIMHUX Omepauiil HaJ BEKTOpaMu dYepe3 KoopAuHAaTH . AQiHHI KOOpAMHATU
touku. [IJICK. [Toxin Bigpizka y 1aHOMY BiAHOIIIEHHI.

Tema 3. Hemniniitni koopauHatu Haj BekTtopaM. [Ipoekiiiss BekTopa Ha BiCh, Ha
miomuHy. Teopema mpo OpTOrOHAIBHY MPOEKITiF0 BEKTOPA Ha BiCh.

Ckassipuuii 1o6yTok IBOX BekTopiB . Moro disuunumii 3mict. Bractusocri. Bupas
yepe3 koopauHatu. JloxkuHa BekTopa. Kyt mix Bekropamu. HampsiMHi KocuHycH
BEKTOpa. YMOBA MEPICHIUKYISIPHOCTI IBOX BEKTOPIB. OOUMCICHHS MPOCKITIH.
[IpaBa (J1iBa) opieHTaIlis TPIMKKM BEKTOPiB. BekTopHMi HOOYTOK JBOX BEKTOPIB.
Horo ismunmii 3mict. BuactmBocti. Bmpas uepe3s KOOpAMHATH .YMOBa
KOJIIHEAPHOCTI IBOX BEKTOPIB.

Mimanuii 106yTok TphOX BekTopiB. Moro reomerpmunmii 3mict. Bupas uepes
KOOpJIMHATU. BracTuBOCTI MIIAHOTO JOOYTKY. YMOBa KOMIUIAHAPHOCTI TPHOX

BEKTODIB.

3micToBuii Mmoayab 2. [IpsiMa Ha MUIOIIMHI.

Tema 4. IlepetBopenns [TJICK :

a) Ha IJoWMHI, 0) y mpocropi. OOrpyHTyBaHHS BUHMKHEHHs KyTiB FEiinepa.
KBatepHioHu.

Tema 5. PiBHAHHS JiHII Ha TUIOHIMHI. 3arajibHe pIBHSAHHS NpsAMoOi. PiBHsAHHA
npsaMoi 3 KyTOBUM KoeilieHToM, ,,y Biapizkax”. KyT Mix ABOMa NpsIMUMHU.
YMOBH napanenbHOCTI Ta NEPIEHANKYISIPHOCTI ABOX MPSIMUX

Tema 6. HopmanbHe pIBHAHHS MNpPAMOi Ha IUIOLIMHI .3BEJEHHS 3arajbHOro

PIBHSIHHSI TIPSIMOI 0 HOPMAJIBHOTO BUTIISALY. BifcTaHb BiJy TOUKH IO MPSMO.
3micToBuii Mmoayab 3. Kpusi apyroro nopsiaky. [Liommna y nmpocropi.

Tema 7. Eninc. inep6ona. IMapa6ona. Jlinii 2-ro nopsaaky. (JIIIT). Ix o3navyenns,
kaHoHIuH1 piBHsSHHA. [ocmimkenns ¢opmu JIJIII. Dokanbni  paniycw,
excuentpucutet, aupektpucu JIII. Acumnroru rinepbosu. Teopema mnpo
nupextpucu JIJIL.

Tema 8. Jlornuni o JIJAIT. OntuyHi BIaCTUBOCTI TOTUYHUX JI0 €JIirca, rinepoou,

napaboinu. [onsapni piBusuus JIII. 3aransue pisasuaas JIAIL.



Tema 9. [Inomuna. PiBHAHHS MOBepxHI Ta JiHIT y IpocTopi. 3aranbHe PIBHSIHHA
wionmad. KyT MK JBOMa IUIONIMHAMH. YMOBH  TapajelbHOCTI  Ta
NEePHEHANKYISAPHOCTI ABOX IUIomKH. HopmanbHe piBHSHHS IUIOMIMHY . 3BEJACHHS
3arajbHOTO PIBHSHHS J0 HOPMaJIBHOTO. BificTaHb BiJ TOYKHU A0 TUIOIIHHM.

2 cemecTp
3micToBuii Moayab 4. [Ipsima y npocrtopi. [loBepxni 2-ro nopsiaxy. (IIIT).
Tema 10. IIpsma y npoctopi. [lapamerpuuni piBHAHHS npsmoi y mpocropi. Kyt
MK JBOMa NPSIMHMH, MK MPSMOIO Ta IUIOMIMHOK. YMOBH iX MapalelabHOCTI Ta
NEPIEHIUKYJIAPHOCTI. 3araibHi PIBHAHHSA NPAMOI y IpPOCTOpil. 3BEAEHHS iX A0
apaMeTPUYHOTO BUTTISAY.
Tema 11. Ilosepxni apyroro nopanky (IIIAIT). Humugpuuna nosepxus. Konyc.
Enincoin. OnHo Ta 1BOX MOPOXXKHUHHUM TinmepOosoinu. Emintuunuii mapabosioin.
['inepOomunnii napadonoin. [Ipsmominiitai TBipH1 [IIT.
Tema 12. 3aranbHa Teopisd KpUBUX Ta MOBEPXOHb 2 MOPSAIAKY. 3BEICHHS PIBHSIHHS

KJIIT Ta TTJIT 10 KaHOHIYHOTO BUTJISAIY.

3micToBuii Moayab 5. MaTpuui Ta BUSHAYHUKH.

Tema 13 OcHOBHI NOHATTS JHIMHOI anreOpu. ['pyna, mose, Kiuiblie, BEKTOPHE
noJie, anredpa.
Tema 14. Anrebpa matpuits. Buau matpuis. [ii Hag maTpuismu.
Tema 15. BuszHauHuku, iX BJIACTUBOCTI Ta 3aCTOCYBAHHSI.N — MIpHHA 00’€M.
[Ipuennana maTpuus.
3micToBHii MOayJIb 6.

Bininiitni Ta kBagpaTtudHi popmu. Jliniiini oneparopu.
Tema 16. Jliniiini npoctopu 1 BinoOpaxkenns. [lignpocropu 1 npami cymu. JliHiiiHI
BIIOOpaKEHHS 1 TIEPETBOPCHHs. 3aJaHHS JIHIMHUX BiIOOpakeHb Ha Oasucax.
I3omopdizmMu. Marpuns  miHiHOTO  BimoOpaxenHs. [ii Haxg JiHIMHUMU
BioOpakeHHAMHU. JIiHIMHI (yHKLIT 1 crpsbkeHud mpoctip. JIiHIMHI onepaTopu.
[uBapianTHUM mignpocTip. BriacHi BekTopu 1 BiacHI 3HAY€HHS JIIHIHHOTO

orneparopa .PakTop NPoOCcCTopu Ta GakTop onepaTopu.



Tema 17. bimiuiiini Ta kBagpatuyi ¢ysHkmii Hax noiasimu C u R. Anroputmu
3BeJICHHS 40 KaHOHIYHOTO BUTIsiAy. Kputepiit CinbBectpa. Anroputm ['pama-
[Iminra, meton Axo6i. Kococumerpuuni OutiHINAHI (yHKII. EBKIiA0BHI TpoCTip.
Marpuns I'pama. Hepinicte Komri-byHskoBckoro. OpToroHaibHe JTOMOBHEHHS J10
H1ITPOCTOPY.

Tema 18. Onepatopu 1 OULTIHINHI QYHKINT B €BKIAOBUX IpocTopax Teope-
ma Opexaronsma. CamocnpsikeHe nepeTBopeHHs. bimiHiiiHI 1 KBagpaTuyHi ¢o-
PMHU B €BKJIIOBOMY IpocTopi OpTOroHallbHI MEPETBOPEHHS. YHITapHI( epMi-

TOBI ) IPOCTOPH.

4. CTpyKTYpa HABYAJIbHOI AMCHHUILIIHU

Kinekicts ronua
Ouna (nenHa, BeuipHs) popma

Ha3Bu 3MicTOBHX MOJYJIIB 1 TEM .
y TOMY 9HCITi
YChOTO .
)¢ o nab. | iHg. | C.p.
1 2 3 4 5 6 7
1 cemecTp

3microBuii MoayJs 1.

JleTepMiHaHTH Ta BEKTOPHA ajaredpa.

Tema 1. .I:Ipez[MeT Ta METO/M aHAJITUYHOT 10 3 1 5
reomeTpii.
Tema 2. JliniiiHi oneparii HaJl BEKTOPaMHU.. 10 3 1 5
Tewma 3. HeniHiliHI KOOpJMHATH HAaJ BEKTOPaMH. 10 4 2 S)
Pa3om 3a 3micToBuM Moaynem 1 30 10 4 16
3micToBuii MOAyJIb 2.
IIpsima Ha MJIOLMHI.
Tema 4. IleperBopenns [1JICK : 9 3 1 5
Tema 5. PiBHsaHHd miHil Ha mwionuHl. Pi3HI BUIH 10 3 5 5
PIBHSIHb Ha IUJIOIIMHI.
Tema 6. HopmasnbHe piBHSHHS MPSIMO1 HA TUIOIIKHI. 11 4 2 5
Paszom 3a 3mMicToBUM MOTyIeM 2 30 10 5 15

3micToBuii Moay.ab 3.

Kpusi gpyroro nopsiaky. Iliiomuna y npocropi.

Tewma 7. Exinc. I'imep6omna. [Tapabomna.
JIinii 2-ro nopsiaky. (JIZAIT). Ix o3HaveHHs, 9 3 1 5
KaHOHIYHI PIBHIHHSI.

Tema 8. otwuni go JIIT. OnTudHi BIacTHBOCTI
JOTUYHUX JI0 ellifca, rinepbosu, mapadosu.

10 3 2 5




[Tomsipui piBastaus JIJII1. 3aransne piBastaas JIJIT
Tewma 9. [Inommiaa. PiBHAHHS TOBEpXHI Ta JiHIT Y 11 4 ) 5
pocTopi. 3araibHe PIBHIHHS IUIONIWHU.
Pazom 3a 3micToBHM MoOTysIeM 3 30 10 5 15
2 cemecTp

3micToBuii MOaYJIb 4.

IIpsima y npocropi. ITosepxHi 2-ro nopsaky. (ILII).

TgMa 10. Ilpsma y mnpocropi. Ilapamerpuuni 10 3 1 5
PIBHSHHS IPSIMOT Y IPOCTOPI..
Tewma 11. IToBepxHi npyroro nopsiaky (ITIT). 9 3 1 5
Tema 12. 3aranbHa Teopis KPUBUX Ta MOBEPXOHH 2
nopsnky. 3seaenns piHsauas KJIT ta ITIIT go 11 4 2 5
KaHOHIYHOTO BUTJISY.

Pazom 3a 3micTroBuM MotynieM 4 30 10 4 16

3micToBuii MoayJIb 5.

Martpuui Ta BUBHAYHUKH.

Tema 13 OcHOBHI MOHATTS JiHINAHOI anredpu. 10 3 1 5
['pyna, moste, Kiyiblle, BEKTOpHE T0JIE, alredpa.
Tema 14. Anre6pa marpuib. Bugun marpuns. [ii 9 3 5 5
HaJI MATPHIISIMH.
Tema 15. BusnauHuk#, iX BIaCTUBOCTI Ta 11 4 5 5
3aCTOCYBAHHSI.
Pa3om 3a 3MiCTOBUM MOJyJIeM 5 30 10 5 15
3micToBuii MoayJb 6.
Bininiitni Ta kBagpaTu4Hi popmu. Jliniiini oneparopm.

Tewma 16. JIiniitHI mpocTopH i BiTOOpaKCHHS. 9 3 1 5
Tema 17. bininiiiHi Ta kBaapaTH4Hi QyHKIIT HaAZA

10 3 2 5
nossimu C u R
Tema 18. Oneparopu 1 OumiHiNHI (yHKUIi B 11 4 5 5
€BKJIIJJOBUX IPOCTOpax
Pa3om 3a 3MicTOBUM MoJysieM 6 30 10 5 15
Yiickoro roqus 180 60 28 92

5. Temu ceMiHAPCHKHX 3aHATH

CeMiHapChKi 3aHATTS HE Mepe10ayeHi.

6. TeMu npakTHYHMX 3aAHATH

Ne KinpkicThb
o/l Hazsa temn B
1. [IpenMeT Ta METOM aHATITUYHOI TEOMETPIi. 1

2. JIiHiitH1 onepaiii HaJy BEKTOpaMu. . 1

3. IleperBopenns IIJICK : 2

4. PiBusiHHS niHI{ Ha TomuyHI. Pi3HI BUAM PIBHSIHB HA TUIOIIHHI. 1

5. HopwmasnpHe piBHSHHS IPSMOT Ha TUTONTUHI 2

6 IleperBopenns IIJICK : 2




Eninc. I'inep6omna. [Tapabona.

! Jlinii 2-ro nopsaaky. (JIJIIT). Ix o3HaueHHs, KaHOHIYHI PiBHSIHHS. 1
Jotwuni go JIJIII. OnTuyHi BIaCTUBOCTI JOTUYHUX 10 €IIIICa,
8 rinep6osn, mapadomnu. [onspui piBastaas JI/II1. 3aransHe piBHSAHHS 2
JIIT
9 [InomuHa. PiBHSIHHS MOBEpXHI Ta JiHii y mpocTopi. 3aranbHe piBHAHHS 2
IJIOIIUHHU.
10 [Tpsima y mpoctopi. [lapamerpuuHi piBHAHHS IPSMO] y TPOCTOPL.. 1
11 [ToBepxHi apyroro nopsaxy (ITIT). 1
12 3aranpHa TEOpis KPUBHUX Ta IOBEPXOHb 2 MOPAIKY. 3BEIACHHS PIBHIHHS 2
KJII ta ITIT 10 KaHOHIYHOTO BUTJISTY.
13 Tema 13 OcHoBHI TOHATTS JiHIHHOI anreOpu. ['pyma, moine, KiibIle, 1
BEKTOpHE I10J1e, anreodpa.
14 Anre6pa matpuis. Bunu matpuns. lii Hag MaTpumsMu. 2
15 Bu3HayHMKH, iX BIACTUBOCTI Ta 3aCTOCYBaHHS. 2
16 JIiHiiiHi IpocTOpH 1 BiTOOpayKeHHS. 1
17 bininiiini Ta kBagpatuyHi Qynkuii Hag mojmsmu C u R 2
18 Omneparopu i OumiHIHI QYHKIIT B €BKIIIOBHX MPOCTOpax 2
Pazom 28
7. Temu 1a00paTOPHUX 3AHATH
JlaboparopHi 3aHATTS HE TIepedadeHi.
8. Camocriiina po6oTa
Ne KinbkicTh
HasBa temu
3/n TOJIUH
BrnactuBocti gerepmiHaHTiB. OO4YHCIEHHS JI€TEPMIHAHTIB 1HIITUMH
1 cnocobamu. JletepMiHaHT  N-T0 MOPSAKY.. Po3B’si3yBaHHS CHCTEM 6
piBHsHB 3a popmynamu Kpamepa.
JIiniiiHi omeparii HaJx BekTopamHu. JlonaBaHHs BeKTOpiB .BiactuBocTi.
Pi3nuns Bexropis. JJoOyTOK BekTOpa Ha ckaisip. BimactuBocti omneparii.
Komnineapni Ta komminanapHi Bekropu. O3Haku ix . basuc. Koopaunatu
5 BekTopa. JliniiiHa koMmOiHauig BekTopiB. [Tonsarrs JlinHiiHO 3anexHux ( 5
JI3) Tta miniitHO HezanexHux (JIH3) Bekropis. Teopemu mpo JI3 Ta JIH3
cucTeMHu BeKTopiB; Hachiaku. [Tonsarrsa 6asucy. Koopaunatu BekTopa .
Bupa3 niHiiiHMX omepaliii Haj BEeKTOpaMH uyepe3 KOOpAWHATH . AQiHHI
koopaunaTt Touku. [1JICK. Tlozin Bifpizka y JaHOMY BiJJHOIIEHHI.
HemniniitHi KOOpAWHATH HAJl BEKTOPAMHU.
[Ipoekuist BeKTOpa Ha BiCh, Ha IUIONIMHY. TeopeMa Ipo OPTOTOHATIBHY
MIPOEKIIiI0 BEKTOPA Ha BiCh.
Cxkanspauii 10OyTOK JTBOX BEKTOPIB . Horo (bi3uYHUI 3MICT.
BrnactuBocti. Bupas yepes koopaunatu. Jloxuna Bektopa. Kyt mix
BekTopamu. HampsiMHI KOoCHHYCH BEeKTOpa. Y MOBa MEPICHIUKYISIPHOCTI
3 IBOX BEeKTOPiB. OOYHCIEHHS POEKITIH. 5
[IpaBa (;11Ba) opieHTalis Tpiiiku BekTopiB. BekTopHuit 106yTOK
BOX BekTOpiB. Moro dizuunnii smict. Bractusocti. Bupas uepes
KOOpJIMHATH . YMOBA KOJIIHEAPHOCTI JIBOX BEKTOPIB.
Mimanuit 106yTOK TphOX BeKTOpiB. HMoro reomerpudnuii 3micT.
Bupa3s uepes koopaunaTu. BiaactuBocti MimaHoro 100yTky. YMoBa
KOMILJIAHAPHOCT1 TPHOX BEKTOPIB.
4 [TeperBopenns I[IJICK  a) ma mutontuni, 6) y mpoctopi. OOrpyHTYBaHHS 5

BUHUKHEHHS KyTiB Eiinepa. KBarepnionu




PiBusHHS miHIi Ha TUTONMHI. 3aranbHE pIBHSAHHSA TpsMoi. PiBHSHHS
npsMoi 3 KyTOBHM KoedimieHTOM, ,.y Bimpizkax”. Kyt mik nBoma
NpSIMAMHU. Y MOBH NApaJIeIbHOCTI Ta NEPIICHANKYIISIPHOCTI TBOX MPSMUX

HopmanpHe piBHAHHSA OpsAMOI Ha IUIONIMHI .3BEIEHHS 3arajbHOro
PIBHSHHS IPAMOi 0 HOPMaJbHOIO BHUIVINY. BincTanb BiJ TOYKH A0
IPSIMO.

Eninc. I'imep6omna. [Tapa6o:na.

Jlinii 2-ro mopsaxy. (JIAIT). Ix o3HayeHHs, KaHOHiIUHi piBHAHHS.
Hocnimxenus ¢opmu JIJIII. dokanbHi pagiycu, EKCIEHTPUCHTET,
mupekrpucu JIAII. Acumnrotu rinmep6onu. Teopema mpo AUPEKTPUCH
JIAIL

Hotwuni mo JIAII. OnTuynai BIACTHBOCTI MOTHYHUX JO €IIICa,
rinep6oiu, mapabonu. [lonsapui piBasHHs JI/AII. 3aranpHe piBHSIHHS
JIIIT.

[Tnomuna. PiBHSHHS MOBEpXHI Ta JiHIT y MPOCTOpi. 3aranbHe PIBHAHHS
ionuHA. KyT Mik [BOMA IIOMMHAME. Y MOBHY TIapajelIbHOCTI Ta
MEPIeHIUKYISIPHOCTI JBOX IUIoUIMH. HopMasnbHe piBHSIHHS IJIOLUHH .
3Be/ICHHS 3arajlbHOTO PIBHSHHS 10 HOPMAJIBHOTO. BijcTaHb BiJl TOYKH
JI0 IIOUIAHH.

10

[Ipsima y mpoctopi. [lapamerpuyni piBHSHHSA mpsmMoi y mpoctopi. Kyt
MDK JIBOMa MpSMHMH, MDK MpSMOIO Ta IUIOIIMHOW. YMOBH iX
napajeabHOCTI Ta MEepHeHANKYISAPHOCTI. 3arajibHi PIBHSAHHS HPAMOi Y
IPOCTOPi. 3BEICHHS iX J10 MapaMEeTPUYHOTO BUIIISLY.

11

[MoBepxui apyroro mopsaxky (ITAI).Luninapuuna mosepxHs. Konyec.
Enincoin. OgHo Ta ABOX MOPOXHUHHUK TimepOosoinu. EminTtuynuit
napabosoin. 'imep6oniunnii napadonoin. [psmoniniiiai TBipai [TI1.

12

3aranbHa Teopis KPUBUX Ta MOBEPXOHb 2 MOPSAKY. 3BEICHHS PIBHIHHS
KJIT Ta ITJIIT 10 kaHOHIYHOTO BUTIISY.

13

OcHOBHI TMOHATTS JNiHINHOI anredpu. ['pyna, mose, Kijgblle, BEKTOpHE
nose, anredpa.

14

Anrebpa maTtpuils. Bunu matpuis. Jlii Hax MaTpuisaMu

15

Bu3HauHuky, X BIACTMBOCTI Ta 3acTOCYBaHHA.N — MipHUH 00’€M.
IIpuennana matpuus.

16

JIiniiiHi npoctopu 1 BinoOpaxkenHs. [Tianpoctopu i nmpsmi cymu. JliHiiHi
B1JI00pa)kKeHHS 1 IEPETBOPEHHsI. 3a/laHHs JTIHIMHUX B1JOOpakeHb Ha
6a3ucax. [3omop¢izmu. Marpuug niHiHOrO BinoopaxenHs. [lii Hax
JTHIAHUME BigoOpakeHHsAMU. JIiH1HHI QYHKIIIT 1 CIpsyKeHUH pocTip.
JliniiiHi oneparopu. IHBapiaHTHUNA TiATPOCTIp.

17

bininiini Ta kBagpatuyHi QyHkuii Hag nojasmu C u R. Anroputmu
3BeJICHHS /10 KaHOHiIuHOro BUrisiay. Kpurepiit CinbeBectpa. Anro-
put™ I'pama- Hminra, meron Axo0i. Kococumerpuuni OuniHiiHI (yH-
kuii. EBkiigoBuit mpoctip. Marpurs ['pama. Hepisaicts Kori-
BynsikoBcbkoro. OpToroHaiabHE TOMOBHEHHS J0 MIAMPOCTOPY.

18

Omneparopu 1 OuUTIHINHI QYHKLII B €BKIIJOBHUX IpocTopax Teo-
pema @penronpma. CamocnpsbkeHe mepeTBopeHHs. bimiHiiiHI 1 KkBa-
IpaTudHi GOopMH B €BKJI110BOMY ITpocTopi OpTOroHanbHi MepeTBo-
peHHA. YHiTapHi( epMiTOBI ) IPOCTOPH.

Pa3zom

92

9. MeToan HABYAHHSA




[lin yac BUBYEHHS HABYAJIbHOI NUCHUIUIIHA BUKOPHCTOBYIOTH Taki (popmu
poOOTH — JIEKIIisl, MPAKTHYHI 3aHATTS, CAaMOCTiiHa poOoTa. ['0JIOBHUM CIIOBECHUM
METO/JIOM HaB4aHHsS € Jjekuid. [l yac mpoBeneHHS JIEKIi BUKOPUCTOBYIOTHCS
HACTYMHI METOAW HaBYaHHS: TOSICHIOBAJILHO-ITIOCTPATUBHUN  METOJ, a0
iHQOpMaIITHO-PEIICNTUBHUM;  PENPOAYKTUBHUM  MeTod  (penpoayKiis -
BIJITBOPEHHS); METOJl MPOOJIEMHOTO0 BHKJIaAy; YacTKOBO-TIOIIYKOBUM, abo
€BPUCTHUYHHAN METO/I.

[lin yac mpakTUYHUX 3aHATH BUKOPUCTOBYIOTHCS HACTYITHI METOAM HABYAHHS
-4aCTKOBO-TIOIIYKOBUM, a00 €BpPUCTHUYHHUI MeTOJ; nuckyciiiuuit meton. Ilig dac
CaMOCTIITHO1 pOOOTH BUKOPUCTOBYETHCS TOCTITHUIIBKANA METO/.

10. ®@opmMH KOHTPOJIIO TA METOAH OLiHIOBAHHSA

[ToTounnii KOHTPOIb 3MIMCHIOETHCS 3a pe3yjabTaTaMHd BUKOHAHHA 3
KOHTPOJILHUX POOIT CTYACHTIB, TECTOBUX 3aBAaHb. OIIHIOETHCS TAKOXK aKTUBHICTh
CTYJIEHTa B MPOIECl 3aHATh: YCHE OMUTYBAHHS, BUKOHAHHS MPAKTUYHHUX BIIPAB;

po3B’s3aHHs 3a1a4. [1i1cyMKOBHI1 ceMecTpOBUil KOHTPOJIb (1CIIUT).

Kpurepii oiHl0OBaHH BUKOHAHHS NPAKTHYHHUX 3aHATH
OIIHIOEThCST AKTUBHICTh CTYJEHTAa HAa TPAKTUYHUX 3aHATTSIX B MPOIIECi
pO3B’s3yBaHHS 3a7a4 OuIs JIOIIKH, a TAKOX pPe3yJbTaTh BUKOHAHHS JOMAIITHIX
3aBJaHb. 3a KOXKHY TeMy 3/100yBad MoOxe oTpumaTtu A0 1 Oamy. Takum 4uHOM,
MaKCHUMaJlbHa CyMapHa KUIBKICTh OaiiB, OTpUMaHa 3a TPAKTHYHI 3aHITTS

3MICTOBOI'O MOJIYJIF0, CTAHOBUTH / OaliB.

Kpurepii oiiHloBaHH BUKOHAHHSA CaMOCTIiiHHOI podoTH:

— CBO€YACHICTh BUKOHAHHS,

— TOOPOYECHICTh Ta KOPEKTHICTh Yy MPEJCTABICHI TEKCTIB, MpPE3CHTAIlN Ta
nocuiianb (y pasi JOBEACHOTO IuIariaTy 6aiu 3a poOOTy aHyIIOIOThCS);

— MIOBHOTA, TPAMOTHICTb 1 KOPEKTHICTh PO3KPUTTS OCHOBHUX TMOJI0KEHb;

— TBOPYMH MIX1]T IO OCTAHOBKH 1 peaizailii 3aBJaHHs;;



— BIANOBIAHICTE (OPMATBHUM KPUTEPIAM (CTPYKTypa, MOCIIOBHICTD,
JIOT1YHICTh, MOBHA TPAMOTHICTb, SIKICTh O()OPMIICHHSI TOIIIO).
— BMIHHS 3aCTOCOBYBAaTH TEOPETHUYHI 3HAHHS JJIA PIIICHHS MPAKTUYHUX 3aB/IaHb.
CryneHTaMm MpPOMOHYETHCS CaMOCTIHHO PO3B'A3aTH MPAKTHYHE 3aBJAaHHS 3 KOXKHOI
temMu. CamocrtiiiHa poOoTa O(QOPMITIOETBCS y BUIJISAAI MHUCHMOBOTO  3BITY,
OOTOBOPEHHS Ta OIIHIOBaHHS SKOTO 3JIMCHIOETBCS Ha IOTOYHOMY Ta
M1JICYMKOBOMY KOHTPOJTI.

CamocriiiHa poOoTta 3700yBauiB 3abe3neuyeTbes 3acobamu  Google

Workspace for Education.

Kpurepii oniHr0OBaHHS MiICYMKOBOI0 KOHTPOJIIO

[TimcymMKoBHI cEMECTPOBHI KOHTPOJIb (ICHUT) IPOBOJUTHCS B YCHINA (OpMI.
Ex3amenarniinuii O171€T MICTUTh JiBa TEOPETHUHUX MHUTAHHS, KOXXHE 3 SIKUX
OLIHIOETHCSA OKPEMO 3a 15 OanbHO0 KA.

Kpurepii o1iHIOBaHHS] TEOPETUUHOTO MUTAHHS:
— TIOBHA pO3TOpHYTa BIAMOBIAL — 15 Oais;
— TIOBHA, aJie HE PO3rOpHYyTa BIAMOBIAL — 12 OariB;
— TIOBHA, aje HE PO3rOpHYyTa BIAMOBi/b, SKAa MICTUTh HE3HAYHY MOMUJIKY YU
cynepeuHictb — 10 ©OaniB, 3a KOXHY HACTYIHy HE3HAYHy TOMUJIKY YH
CYIEepeUHICTh 3HIMaeThes 1 Oan;
— HETIOBHA BIJIOBI/Ib, SKa HE MICTUTh KPUTUIHUX TIOMHUJIOK YH CYIIEPEUYHOCTEH — 8
OaJis,
3a KOKHY HACTYIHY HE3HAYHY MOMMJIKY UM CYNEPEUHICTh 3HIMAEThes 1 Oat;
— BIJMOBIAb, MO MICTUTh KPUTUYHY TMOMMJIKY YU HETOYHICTh, 00 BiJICYTHICTh
BIJINOBI1 OLIHIOETELCS B ) OaJiB.

Kinpkicte 6amnis, 1o 3700yBay OTpUMaB Ha ICIHTI, € CyMOIO OaiiB, 110 Oyiu
OTpUMaHI 3a KOJKHE 3aBJaHHS 3 €K3aMEHAIIHOTO O1IeTy.

KinneBa oIiHKa BHUCTaBISIETBCS 3a CYMOK OajiB  TMOTOYHOrO Ta

M1JCYMKOBOT'O KOHTPOJIIO 3a IIKAJIOI0, 110 HaBeAeHa HipKYe (11.12).

IIpu ouniHoOBaHHI B 0aJ1axX piBHA 3aCBOEHHA MaTepiajly BUKOPUCTOBYIOThCS 3arajibHi
KpuTepii ONiHIOBAHHS HABYAJBHHUX JOCATHEHb 3100yBa4iB BHIIOI OCBITH:



OriHka 3a
HAL[IOHAJIBHO
O LIKAJIOKO Ta
BiZICOTOK BiJ

TeopernyHa miaroToBKa

[IpakTruna
I ArOTOBKA

3100yBa4 OCBITH

MaKCHMAJIbH
0i KiJIbKOCTI
0aJiiB
3apaxoBaHO | Yy MOBHOMY 00CS31 BOJIO/IIE HABYAIbHUM rIOOKO Ta BCEOIYHO
(90-100% Bin| matepiaioM, BiTbHO, CAMOCTIHHO Ta PO3KpHBA€E CYTHICTh
MaKCHMaJbHO| apryMEHTOBAaHO MOro BUKJIAAA€ MiJ] yac NPAKTUYHUX/
1 KIJTBKOCTI | YCHHMX BHCTYIIIB Ta MMCHbMOBHUX BiAMOBIICH; pO3paxyHKOBHUX 3aBJaHb,
OatiB) rIHOO0KO Ta BCEOIYHO PO3KPUBAE 3MICT BUKOPHUCTOBYIOUH TIPH
TEOPETUYHUX MUTAHb, BUKOPUCTOBYIOUU [bOMY HOPMaTHBHY,
pU LIOMY HOPMAaTUBHY, 000B’I3KOBY Ta 000B’SI3KOBY Ta JJOJJaTKOBY
JOJIATKOBY JITEpaTypy; pOOUTH caMOCTiHH1 JiTepaTypy; MOXKe
BUCHOBKH, BUSIBJISIE IPUYUHHO-HACIKOBI apryMEHTOBaHO 00paTu
3B’SI3KH; CAMOCTIMHO 3HAXOUTh JI0JIATKOBY parioHaIbHUH CTI0Ci0
iH(OpMaIIifO Ta BUKOPUCTOBYE 11 TSI BUKOHAHHS 3aBJIAHHS U
peadizanii HoCTaBJIEHUX TepeT HUM OLIIHUTH Pe3yIbTaTH
3aBlaHb. 3100yBay 34aT€H BUALUIATH BJIACHOI IPAKTHUYHOT
CYTTEBI 03HAKH BUBUYECHOTO 32 JOIOMOTOFO TISUTBHOCTI; BUKOHYE TBOPYI
oriepariii CHHTe3y, aHaJli3y, BUSBIISTH 3aBJIaHHS Ta 1HIIIIO€ HOBI
NPUYMHHO-HACIIIKOBI 3B’ SI3KH, PopMyBaTu IUISAXH X BUKOHAHHS;
BUCHOBKH 1 y3arajlbHEHHSI, BITbHO BIJIBHO BUKOPHCTOBYE
omnepyBatu (pakTaMu Ta BiJIOMOCTSIMHU. Ha0yTi TEOPETUYHI 3HAHHS
IIPH aHaJ131 MPaKTUYHOTO
Mmarepiany; IposBisie
TBOPYUH MiAXiA 10
BUKOHAHHS 1HAUBIAYyaIbHUX
Ta KOJIEKTUBHUX 3aB/IaHb
IpU CaMOCTIiHHINA poOOTi.
3apaxoOBaHO | JOCTATHBO MTOBHO BOJIOJI€ HaBYAIbHUM NpPaBUIBHO BUPIIINB
(75-89% Bin | matepianom, OOIPyHTOBaHO HOTO BUKIIA/IAE OUTBIIICTh PO3PAXYHKOBHX
MaKCUMAaJIbHO| TiJ1 4Yac YCHUX BUCTYIIB Ta MUCHbMOBUX /TE€CTOBUX 3aBJaHb 3a
1 KUTBKOCTI | BiJAMOBiEH, BAKOPUCTOBYIOUH IIPU L[LOMY 3pa3KkoM; Mae CTIHKI
6aiB) HOPMaTUBHY Ta 000B’SI3KOBY JIITEPATYPY; HaBUYKU BUKOHAHHS
NIPY TIPE/ICTaBJICHHI AKX MTUTaHb HE 3aBJIaHHS
BUCTAYa€ JOCTATHHOI MIMOMHA Ta
apryMeHTallii, 3aCTOCOBY€ 3HAHHSI JIJIst
PO3B’sI3aHHS CTaHIAPTHUX CUTYaIllil;
CaMOCTIHHO aHaJi3ye, y3arajJbHIOE 1
CHCTEMaTH3y€ HaBUaJIbHY 1H(GOpPMAIIito, ae
JIOTTYCKaIOThCA MPU LIbOMY OKpeMi
HECYTTEB1 HETOUYHOCTI Ta HE3HAYHI
TIOMUJTKH.
3apaxoBaHO | BOJIOJII€ HABYAJIILHUM MaTepiajioM Ha MO’K€ BUKOPHCTOBYBATH
(60-74% Bin | penpoayKTHUBHOMY piBHI a00 BiITBOPIOE 3HAHHS B CTaHIAPTHUX
MaKCHUMAaJIbHO| TIEBHY YAaCTHHY HaBYAJILHOTO MaTepiaiy 3 CUTYallisX, MA€E
1 KIIBKOCTI | €JIeMEHTaMU JOTIYHHUX 3B’ S3KiB, 3HAE €JIeMEHTapHI, HEeCTIKi
6aiB) OCHOBHI ITOHATTS HABYAJILHOTO MaTepiaiy; HAaBUYKU BUKOHAHHS




Ma€ YCKJIQJIHCHHS TiJ] 9ac BUAIICHHS
CYTTEBUX O3HAK BUBYCHOTO; i/ 4ac
BUSIBIICHHSI TPUYUHHO-HACITITKOBUX
3B’A3KiB 1 )OPMYIIFOBaHHS BUCHOBKIB.

3aBaaHHs. [IpaBuiibHO
BUPIIIUB TOJOBUHY
PO3PaxXyHKOBHX/TECTOBHX
3aBJaHb. 3100yBau Mae
YCKIIQJHEHHS TTi]1 4ac
BHJIIJICHHS CYTTEBHX O3HAK
BHUBYEHOI'0; ITiJI 4ac
BUSIBJICHHSI TPUYUHHO-
HACJIIKOBHX 3B’SI3KiB 1
(hopmyroBaHHS BUCHOBKIB.

HE BOJIOJ/Ii€ HABYAJILHUM MaTepiajioM HEJIOCTaTHHO PO3KPUBAE
3apaxOBaHO | MOBEPXOBO i (parmeHTapHO (0e3 CYTHICTb IPAKTUYHUX
(35-59% Bin | aprymenTarii Ta oGrpyHTYBaHHS); 3aBJIaHb, JOIYCKAIOYH IIPU

MAaKCUMAJIbHO| (Ge3CMCTEMHO BUOKPEMITIOE BUTIAIKOBI LIbOMY CYTTEBI HETOYHOCTI,
i KiHbeOCTi 03HAK{ BUBYCHOT0; HE BMi€ POOUTH IPaBUJIBHO BUPIIIMB OKpeMi
Ganis) HaWIpOCTIiNI onepaii aHajisy i CHHTE3Y; PO3paxyHKOBI/TECTOBI
pPOOUTH y3araJlbHeHHs, BUCHOBKY; MiJ] 4ac 3aBJlaHHA 33 TOIIOMOr0t0
BIATIOB1/II IOMTYCKAIOTHCSI CYTTEBI TIOMIIIKU BUKJIAJ1a4a, BIACYTHI
chopMOBaHi YMiHHS Ta
HABUYKH.

HE - HE BOJIOJIi€ HABYAIBHUM MaTepiajioM BUKOHYE JIMIIIE CIICMCHTH
3apaxoBaHO 3aBJIaHHs, IOTPEOyE
(0-34% Bin HOCTIHHOT TOIIOMOTH

MaKCUMaJIbHO BHKJIaJ]aua
i KIJTbKOCTI
6aniB)

[TpumiTKa: MaKcuManbHa KUIBKICTh OaiB 32 KOKHOIO TEMOIO BKazaHa B 11.12.
®dopma miICyMKOBOTO KOHTPOIIO —€K3aMeH, BUCTABIIAETHCS 32 KUTBKICTIO OatiB, HAOpaHUX B
cemecTpl (3riIHO 31 HIKAJIOKO OLIHIOBAaHHA 3 1. 12).

11. IluTaHHS AJ51 TOTOYHOIO TA MEPIOTUIHOTO KOHTPOJIIO

CoNoaRrwdE

o Take BU3HAYHUK KBAAPATHOI MaTPHIIi?
[Ilo Take MiHOp eTleMEHTa MaTPHITi?

[ITo Take anrebpaiuHe JOMOBHECHHS €JIEMEHTA MATPHIIi?
CdopmyiroiiTe OCHOBHI BJIaCTUBOCTI BU3HAYHHKA.

[Ilo Take CJIAP? Illo HasuBaeThcs po3B’sa3kam CIIAP?
CywmicHi Ta HecymicHi CJIAP.
3anucatu Gpopmynu Kpamepa.

[Ilo Take BekTOP?

. SIKi BEKTOpY HA3WBAIOTHCS PIBHUMU?

10 [IpaBuna nogaBaHHs BEKTOPIB Ta MHOXEHHS BEKTOpa Ha YHCIIO.

11. CopmyintoiiTe MOHATTS JIHIMHOI 3aJ€KHOCTI Ta JIHIMHOI HE3alekKHOCTI

CHUCTEMH BEKTOPIB.
12. Illo Ha3uBa€eThCs OazucoM JiHiHOTO TIpocTopy? Kpurepiit 6asucy.
13. o Ha3uBa€ETHCS MPOEKIIIEI0 BEKTOPA Ha BICh?

14. 11lo Ha3uBa€eTHCA CKATSIPHUM JOOYTKOM 2 BEKTOpPiB?




15.111o Ha3uBa€ETHCS BEKTOPHUM TOOYTKOM 2 BEKTOPiB?

16.111o Ha3uBaeThCA MilIaHUM JOOYTKOM 3 BEKTOPiB?

17.YMoBa KOMITJITaHAPHOCTI 3 BEKTOPIB.

18.'eomeTpuyHU 3MICT BEKTOPHOTO Ta MIIIAHOTO JOOYTKIB.

19.1ToaBiitHUN BEKTOPHUI JOOYTOK.

20. Jlatu o3HaueHHs KyTiB Eitnepa.

21.]latu o3HaueHHs KyTiB Kpunosa. Ix Bukopucranss B apianii

22.111o Taxe kBaTepHionn? Ix 3acTocyBaHHs B aBiallii.

23.Buau piBHSIHB HA TUIOIIHHI.

24.J1atu 03HAUYEHHA KyTa MK MPSIMUMH.

25.111o Ha3WBa€ETHCS BiICTAHHIO BT TOYKHU J0 MIPSAMOI?

26. [Tonstrsa IMT.

27.JlaTn o3HAYCHHS eirnca, Tinepoou, mapadoiy.

28.111o nazuBaethcs hoxycom KIIT?

29.111o nazuBaeThcst aupexTpucero KI1?

30.111o Ha3uBaeThes ekcueHTpucurerom K/I?

31.Cdhopmymroiite TeopeMy PO eKCIICHTPUCUTET.

32. 3ammcatu piBHIHHSA JoTHYHUX 10 KJIII.

33. 3ammcaTu 3arajibHe PIBHSHHS IUIONTHHHU.

34. 3anucatu pi3Hl PIBHSAHHS IUIOMMUHUA.( BEKTOPOHO — TapamMeTpuyHe , y
B1JIp13Kax TOWIO)

35. IIlo Ha3MBAa€ETHCSA BIACTAHHIO BiJl TOYKH IO IUIOLIAHU?

36.KyT Mixx 1BOMA TJIONTUHAMM.

37. 3amucaTt YMOBH pO3TallyBaHHA 2 IUIOMIMH Y IPOCTOPI.

38. 3aranpHe Ta KaHOHIYHE PIBHAHHS MPAMOI Y IPOCTOPI.

39. Kyt mix 2 npssMuMmu.

40.KyT Mi NPSMOIO Ta TIOMUHOIO

41.B3aeMHe po3TairyBaHHs IPsIMO] 1 TUIOIIHMHH

42.B3aeMHe po3TanryBaHHs 2 MPSIMHUX

43.BeKTopHO - mapamMeTpUyHe PIBHSHHSA MPSAMO1

44 3Hax0)KEHHS TOYKU TIEPETUHY TPSAMOT 1 TUIOIIHHU

45.BiacTanp MK 2 MUMOOIKHUMH TPSIMAMH

46.T1osepxHi 2 mopsaaKy. Ix knacugikanis

47.3aranbHa Teopisi KPpUBUX APYTOrO MOPSIAKY

48.Tlonsrrs niamerpa K/I1

49.TIoHATTS CpSKEHUX HANpsIMiB

50.ITonarTa acuMnToTHYHUX HanpsaMiB BigHocHO KJIIT

51.TToHATTA cripsiXKeHUX Ta roJIOBHUX HampsiMiB BiHocHO KJIIT

52.IHBapiaHTH MapaJeTLHOTO MEPEHECEHHS Ta MOBOPOTY

53.1Io Take rpyma?

54.111o Take KiIbIE?

55.111o Take mone?

56.111o Take anrebpa?

57.111o Take maTpuis?

58. /i1 Hag maTpursaMu?



59.Yu Oyap-s1Kki 2 MaTPUIll MOXKHA TIEPEMHOKUTHU?
60. BuznHayHuk stk QyHKITISI HA MHOXKHHI KBaJpaTHUX MaTPHUIlb

61.IlonsaTTs 06’eMy Ta opieHTAIlll II1aKOT0 MHOTOBHTY

62. Jlatu akcioMaTU4HE O3HAYCHHS JIHIMHOTO IPOCTOPY

63.111{o Take 130MoOpdi3M rpyn Ta JIHIKHUX TPOCTOPIB?
64.111o Take niHIiHE BIIOOpaKCHHS?
65.11{o Take MaTpuIIs TIHIHHOTO Bi0OpaXKeHHS?

66.11[o Ha3uBa€eTHCS THIHHUM OTIEpaTOpoOM?

67.11lo Tak iHBapiaHTHUI MAPOCTIP?

68.11{o Ha3MBAETHCS BIIACHUMHU BEKTOPOM 1 BIIACHUM 3HAYCHHHSIM?

69.bininiitHI Ta KBagpaTU4Hi POPMH HA MOJIIMU
70. AITOpUTM 3BEICHHS 10 KAHOHIYHOTO BUTIISTY

71.Kpurepiii CinbBecTpa

72.3akoH 1HepIIil KBaipaundHux Gopm

73.Anroput™m ['pama- [lIminra
74.Meton k001 3BeJIeHHS KBaIpaTUYHUX (DOPM JI0 KAHOHIYHOTO BHUTJIS Y
75.11lo Take npsiMa cyma miAnpoCTOPiB?
76.111o Take eBKJI1AOBHI MPOCTIP?
7'7.11lo Take opToroasbHe JOTIOBHEHHS /10 MAMIPOCTOPY?

78. HepiBuictb Komi ByHskoBcekoro

79.Teopema dpearonpma
80.11o Take caMOCTIPSKEHHICTh?
81.1I{o Take opTOroHAaIHE MEPETBOPEHHS?
82.5Ixuit mpocTip HA3UBAETHCS YHITAPHUM 200 €pMITOBUM?

12. Po3noain 6aJiB, AKi OTPUMYIOTH 3100yBayi

1 cemecTp
m . 6 Cyma
OTOYHE TeCTYBaHHS Ta CaMOCTiiHa poboTa .
- = - " - » 0aniB
3micToBUN MONyJIb | 3MICTOBUN MOZYJIb 2 3MicTOBUI MOYJIb 3
T1 | T2 T3 T4 TS5 T6 T7 T8 T9
10 10 10 10 10 10 10 15 15 100
incymxo
2 cemecTp BHil
1T 1M 5 KOHTPOJIb Cyma
OTOYHE TeCTYBaHHS Ta CaMOCTiiHa poboTa P .
(icnmt) o0aJjiB
3MicToBMIA MOJTYJIb 4 3MiCTOBHI MOJTYJTb 5 3MicTOBHIA MOJTYJTb 6
TI10 | T11 | T12 | T13 T14 T15 T 16 T17 | T18
8 8 8 8 8 8 8 7 7 30 100

HIxana ominoBanuda: HanioHaJanLHa Ta ECTS

Cyma 6aiiB 3a BC1 BUAN

Ominka

O11iHKa 3a HAIlOHAJIBHOKO IIKAJIIO0




HaBYaJILHOT AiSUTHHOCTI ECTS TSl €K3aMEHY, KypCOBOTO
poekTy (poboTH), VTS 3QUTIKY
MPAKTHKH
90-100 A BiJIMIHHO
85-89 B o6be
75-84 C #100P 3apaxoBaHO
70-74 D 3a0BLJIBHO
60—69 E
. HE 3apaxoBaHo 3
HE3a/I0BUIBHO 3 .
) MOJKJIMBICTIO
35-59 FX MO>KJIMBICTIO TOBTOPHOTO
IOBTOPHOTO
CKJIaJIaHHSI
CKJIaJJAaHHS
. HE 3apaxoBaHo 3
HE3a/I0BUIBHO 3 ,
s 000B’SI3KOBUM
0-34 F 000B’I3KOBUM TIOBTOPHUM
. MOBTOPHUM BHBUYCHHSIM
BUBYCHHSM JIMCIUTUIIHA .
JUCIUATUTIHA

13. HaByajbHO-MeTOAUYHeE 320e3NeYeHHS
HaBuanpHO-MeTOqMYHE 3a0e3neueHHsd: podoya mporpamMa HaBYAIbHOI

mucuurutiag http://phys.onu.edu.ua/uk/robochi-prohramy-navchalnykh-dystsyplin

cuinadyc, KOHCIIEKTH JICKIIIH;
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1.http://nbuv.gov.ua/ — Caiit HamionansHoi 0iOmioTekn YkpalHu iMeHi

B. I. BepHaacekoro;
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