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CmenaxHo IpuHa BacurieHa, OoUeHT kadeopn mateMaTUyHoI
disvkn Ta audepeHuianbHuX piBHAHb PMO, kang. ¢is.-marT.
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Po3milleHHA Kypcy BM3Ha4a€eTbCA NIEKTOPOM BifgNOBIAHOI YAaCTUHU KypCy
(mocunaHHA Ha gucTaHuUinHMi pecypc B Moodle, Google
classroom, iHpopmauiHi pecypcu B 6ibnioTewi yHiBepcuteTy
Ta Ha calTi Kadeapwu, TOW0) Ta A4OBOAMUTLCA A0 BiAOMa
CTYAEHTIB Ha NepLOMY 3aHATTI

Mporpama HaB4YanbHOI AUCLUNNIHU

1. Onuc HaB4YanbHOI AUCLUMNIIiHK, TT MeTa, NpeaMeT BUBYaHHSA Ta pe3ynbTaTtu
HaBYaHHA

MeToo  HaByanbHOI  AWCUMNNIHA €  (OPMYyBaHHA Yy CTyOeHTiB  34aTHOCTeu
BMKOPUCTOBYBaTWU MeTOAM BULLIOT MaTemMaTuKM ANS OBOMOAIHHA HeOobXiAHMM MaTeMaTUYHUM
anapartom, WO JonomMarae aHanisyBaTtu, MoOentoBaTth Ta po3B’d3yBaTW MPUKNagHi iHXEHEpPHI
3agadi i3 3aCTocyBaHHAM, A€ Lie MOXITMBO, 004YMCNIOBarbHOI TEXHIKW.

lNpozepamHi kKomremeHmHocmi

3aranbHi komneteHTHOCTI (3K)

3K 1 3paTHicTb 0 abCTpaKTHOro MUCNEHHS, aHani3y Ta CUHTe3y
3K 6 3gaTHiCTb BUMTMKCSA | OBOMOAIBaTM CydaCHUMU 3HAHHSAMMN
3K 11 3paTHicTb NnpunmMaTt obrpyHTOBAHI pPilLIEHHS

®daxoBi komneTteHTHOCTI (PK)

®K 1 3pgaTHiCTb A0 MaTemMaTM4HOro YOPMYMOBaHHA Ta OOCNIAXKYBaHHS HenepepBHMX Ta
OVCKPETHUX MaTemMaTUYHUX Mofenen, obrpyHToByBaHHS BMOOPY MeTOAIB i nigxodiB Ans
PO3B’A3yBaHHS TEOPETUYHMX i NPUKNagHUX 3adad y ranysi KOMM'ITEPHMX HayK, aHanidy Ta
IHTepnpeTyBaHHSA

MporpamHi peaynbtatn HaB4aHHs (MP)

MP 2 BwukopucTOBYBaTM Cy4YaCHUM MaTeMaTU4HUA anapaT HenepepBHOro Ta AUCKPETHOro
aHaniay, nidinHoi anrebpwn, aHaniTM4HOI reomeTpil, B NPOdEeCinHIn OisnNbHOCTI ANs po3B’sa3aHHS
3aja4y TeOopeTUYHOro Ta MPUKNaAgHOrO XapakTepy B MpOLEeci NpoekTyBaHHS Ta peanisauil
o6’ekTiB iIHpOopMaTM3aUi.

2. lpepekBi3anTN Ta NOCTPEKBI3UTU AUCLUUNNIHU (MicLle B CTPYKTYPHO-NOriYHiNn cxeMi
HaBYaHHA 3a BiANOBIAHOI OCBITHLOK NPOrpamotlo)

BuknagaeTtbcs B nepwioMy cemecTtpi Ha 6asi NOBHOT cepeaHbOol
abo cepeaHbOl NPOdECINHOT OCBITU

3. 3micT HaBYanbHOI AUCUUNIIHU

1. EnemeHmu niHitiHoOi anzebpu.

Cuctemn agBox anrebpalyHuX piBHSAHb i3 ABOMa HeBiZOMUMW. BusHayHMKM Opyroro
nopsaaky. BusHaudHMKM TpeTboro Nopsaky Ta ix BnactmBocTi. O6YMcneHHs BU3HAYHUKIB OpYroro
i TpeTboro nopsiakie. Cnuctemmn TpbOX MiHIMHUX anrebpaiyHnX PiBHSAHb i3 TPbOMa HEBILOMUMMN.
®opmynun Kpamepa. TOHATTS Npo BU3HAYHWKM BULLMX MOPSAKIB. PO3B'A3yBaHHA CUCTEM
NiHINHMX anrebpaiyHnx piBHAHb MeToaoM [Maycca.



MaTpuui Ta paii Hag Humn. O6epHeHa maTpuus. Teopema icHyBaHHA 06GepHeHOI
mMaTtpuui. Po3B'a3yBaHHA CUCTEM JiHIMHMX anrebpaiyHuX piBHSHb 3a AOMOMOroK MaTpUYHOrO
meTtoay. PaHr matpuui. Teopema npo 6asucHuin MiHOp. EnemeHTapHi nepeTBOpeHHsT MaTpuLi.
Teopema KpoHekepa-Kanenni. 3aranbHa Teopisi NiHINHUX CUCTEM.

JTiHinHWM npocTip. Basuc i po3mipHiCTb NiHINHOro npocTtopy. EBknigis npocTip, Hopma,
opToroHanbHicTb.  HepiBHocTi  Kowli-byHakoBcbkoro Ta  TpukyTHUKa. Posknag  3a
OpTOroHanbHUM 6asucom. JliHinHMI onepaTop Ta Moro maTpuuda. Agpo Ta obnactb 3HaYeHb
niHinHoro onepatopa. JliHinHI ogHOPIAHI cMCTeMM Ta IX HETpUBIanbHI Po3B'A3kn. 3amiHa Basucy
i 3MiHa maTpuui niHinHOro onepartopa. 3amMiHa AekapToBoro 6asucy, opToroHanbHi 6asucu.
JIiHINHI NepeTBOPEHHA B €BKMNiAOBOMY NMPOCTOpPI. BnacHi 3Ha4YeHHs i BriacHi BEKTOPU NiHIMHOIO
onepartopa. XapaKTepuCTUYHMM MHorouvneH. MaTpuus onepatopa B 6asuci 3 BRacHuX
BekTOpiB. CumeTpuyHi maTpuui. KBagpatnyHi popmu i 3BeOEHHS X A0 KaHOHIYHOro Buay.
3BeEeHHS PIBHAHHSA KPUBOT APYroro nopsaky Ao KaHOHIYHOMo Buay.

2. EnemeHmu eekmopHoi anzebpu.
HanpsimneHi Bigpisku. Cuctema koopanHaT Ha NAOLWMHI | B npocTopi. NongpHa cuctema
KoopAuHaT Ta 11 3B'A30K 3 4eKapTOBOHO.

Bektopu. OcHoOBHiI noHATT. JliHiHI onepauii Hag BekTopamu. HanpsmHi KOCUMHYCK
BekTopa. lNpoekuil Ta X BnactmMeocTi. Po3knag Bektopa 3a koopguHatHuM 6asucom. JliHiHa
3anexHiCTb | He3anexXHiCTb BEKTOPIB.

3. EnemeHmu aHanimu4Hoi 2zeomempii.

OcHoBHI 3agadi aHaniTU4YHOT reoMeTpil: BiACTaHb MiXK ABOMA TOYKaMu; NOAin Bigpiska B
AaHOMY BIiHOLUEHHI; KyT MK BekTopamu. CKansipHuUW, BEKTOPHUW Ta MillaHui O0BYyTKM. iX
B1IACTUBOCTI, reOMETPUYHNN Ta MEXaHIYHUN 3MICT.

MoHaTTs niHil. Anre®paiyHi niHii. TeoOMeTPUYHMI 3MICT PIBHAHHA NEpPLIOro CTeneHsa 3
ABOMa 3MiHHMMW. PiBHAHHA NPAMOI 3 KyTOBUM KOEQILEHTOM Ta iHWIi PIBHAHHA NpsMOl Ha
nnowmHi. Kyt Mk gBoma npaMuvmu. YMOBW napanenbHOCTi | nepneHaukynapHoOCTi OBOX
npamux. MNMy4ok npsmux. MNMonsapHi Ta napamMeTpUyHi PIBHAHHSA NiHil.

MoHATTS noBepxHi. PIBHAHHA NNOLWMHN, SKa NPOXOAUTb Yepes TOYKY NeprneHauKyIsipHO
JaHoMy BeKTopy. [eOMeTpuYyHU 3MICT PIBHAHHA NEepLUOro CTeneHs 3 TpbOMa 3MIHHUMW.
HopmanbHe piBHSAHHA nnowuHW. BigctaHb Big TOYKM OO0 NAOWMHW. YMOBM napanesibHoCTi i
nepneHanKynapHOCTI ABOX NIIOLLNH.

KaHOoHiYHI piBHAHHA Npamol B npocTtopi. KyT Mk ABOMa npsMvmu B NpocTopi. YMOBU
napanesibHOCTI | NepneHanKynNApHOCTI ABOX npaMuX. KyT MK NpAMO i NAOLWKWHOK. YMOBMU
napanenbHOCTI | NnepneHauKynAaApHOCTI NPAMOI | NAOLMHM.

MoHaTTa niHil gpyroro nopsaaky. Kono, eninc, rinepbona, napabona Ta ix BNacTUBOCTI.
BuBefneHHs piBHAHb eninca, rinepdonu, napadonu Ta X 4OCNIAXKEHHS.

MoBepxHi gpyroro nopsgky. [loBepxHi obepTaHHsa.  UuniHgpw,  enincoigw,
rinepbonoign, napadonoign, KoHycwu. [ocnigkeHHs opmMu NOBEpXHi OpYyroro nopsiaky 3a
[0MoMOro MeToay NiocKMX napanenbHUX nepepisis.

4. HaBuyanbHi maTepianu Ta pecypcu

Nitepatypa
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HaByanbHUW KOHTEHT

5. MeToauka onaHyBaHHs1 HaBYaribHOI AUCLMNNIHN (OCBITHLOrO KOMMOHEHTA)

Ha nekuinHux 3aHATTSAX noAaeTbCs TEOpPeTUMHUWM MaTepian, HaBoOAATbCS NpuKnagn
PO3B’A3yBaHHS OCHOBHUX TeMaTuyHuX 3agad. KoxHa nekuis y surnagi PDF-cbanny ta Bigeo
gannis posmiwyetbcss B GooleClass, ons nerkoro 4octyny KOXHOMY CTYOEHTY [0 JEKUiNHOro
MaTepiany. [Ona nokpalleHHs 3aCBOEHHSA MaTepiany (To6To mMoTuBauil CTygeHTa npautoBaTtu
nigyac nekuii) NpoBOASATLCS TECTM Ha OCHOBHI MOHATTH, LWOWMHO npongeHoro marepiany. Ha
NPAKTUYHUX 3aHATTAX CTYOEHTM 3akpinntolTb TEOPETUYHWIA Ta OMNpaubOBYHTb MPAKTUYHUIA
mMaTepian, po3B’adyouM 3agadi. ns camocTinHol poboTn Ta Kpalloro 3aCBOEHHS MaTepiany



CTyZleHTaM 3a4al0TbCsA AOMALUHI 3aBAaHHS, iHAMBIQYarbHI Ta CaMOCTiNHI po60TH, po3paxyHKoBa
poboTa. [lepeBipka piBHA 3HaHb Ta 3aCBOEHHS MaTepiany MNpoBOAUTLCA 3a A0MNOMOroH
PiIBHOMaHITHUX KOHTPONbHUX 3axoAdiB: TeMaTU4YHi KOHTPOSbHI poboTH, TEecTu, ekcnpec-
KOHTPOSIbHI, BWKOHAHHA Ta 3axuUCT po3paxyHKoBOi poboTn. OuiHBaHHA Takux pooiT
NPOBOANTLCA Y BIANOBIOHOCTI 40 MOJSIOXEHHS NP0 PEUTUHIOBY CUCTEMY OLLIHIOBAHHSA YCMILLUHOCTI
CTYAEHTIB 3 aHOI ANCUMNAIHN.

5.1. JudakmuyHi mamepianu:

Ha nekuinHux 3aHaTtTax — Jlekuis (eneKTPOHHWI BapiaHT), MOSICHEHHS, MO3KOBUM LUTYPM,
npobnemMHi 3aBaaHHsA

Mepenik nekuin
Hasea Temu nekuii Ta nepenik OCHOBHUX NUTaHb (Nepenik AMAakTU4HMX 3acobis,
nocunaHHa Ha nitepaTypy Ta 3aBgaHHs Ha CPC)

Nes/n

EnemeHTH niHinHoOI anrebpun

1.MaTpuui. BU3sHa4HUKM KBagpaTHUX MaTpuLlb APYroro, TPeTbOro NopsiaKis:
O3HAYeHHS Ta OCHOBHI BMacTUBOCTI.

2.MiHopu i anrebpaiyHi 4OMOBHEHHSA. TeopeMun Npo BENUYNHY Ta aHyNtOBaHHS
BU3HAYHMKA.

1. BusHayHuku n-2o0 nopagky (n>3).

2. OcHOBHI BMAW MaTpuLb.

3. [iT Hag maTpuusMum Ta iX BacTUBOCTI.
4. ObepHeHa maTpuus.

1.EnemeHTapHi nepeTBopeHHa maTpuui. PaHr matpuui. BnactmBocTi paHry
MaTpuLi.

2. Cuctemu niHinHKMX anredbpailyHnX piBHAHb

3. Po3B’a3yBaHHs cuCTEM NiHINHUX piBHAHL. Popmynn Kpamepa.

1. PO3B’A3yBaHHs CUCTEM MiHINHMX piBHAHL. MaTpuyHuin meTod. MeTtop Maycca.
4 2. Teopema KpoHekepa — Kanenni (kputepin cymicHocTi CITAP).
3. Cnctemu niHinHUX ogHopigHMx anrebpaiyHmx piBHAHb (CITOAP).

EnemeHTH BEKTOPHOI anredpu
1. Bektopu. OCHOBHI NOHATTSH
5 2. JliHinHi onepauil Hag BeKTopaMu Ta iX BNaCTUBOCTI
3. MNpoekuis BekTopa Ha BiCb.

1. JliHiNHO He3anexHi cnctemu BekTopiB. basnc cnctemm BEKTOpIB.

2. [lekapToBa cuctema koopauHart. [psiMOKyTHa AekapToBa cMctemMa KOopAauHar.
3. KoopauHati BEKTOPIB | TOYOK B MPAMOKYTHI AeKapTOBi CUCTEMI KOOpPAUHAT:
po3Kknag BeKTopa o opTam KOOpAMHATHMUX OCeNn, OBXUHA (MOAYIb) BEKTOPA,
3B’A30K MiXX NPOEKLisMUX, KOOpANHaTaMM BEKTOPA Ta HanpasnsoYi KOCUHYCK, OpT
BEKTOpa, Ail Hag BeKTopaMu, Lo 3adaHi koopanHatamu y 6asuci i, j, k, koopanHaTtu
TOYKW, padiyc-BEKTOP, KOOpAUHATM BEKTOpaA 3a4aHOro ABoMa To4YKamu, Noain
BiApi3ka B 3a4aHOMY BiHOLLEHHI.

1. MonsipHa cuctema koopauHaT. 3B’30K MK MPAMOKYTHOK 4EKAPTOBOIO

7 CUCTEMOIO KOOPAMHAT Ta NOSIIPHOK CUCTEMOK KOOPAUHAT.

2. CkanspHun gobyTok BeKTopiB. [eoMeTpuyHMin Ta isndHumn 3amicT.AnrebpaiyHi Ta
reoMeTpuyHi BnactmeocTi. KoopguHaTHa oopma 3anucy ckanapHoro




nobyTky. CkanapHui obyTOK 4BOX BEKTOPIB, 3a4aHUX CBOIMU KOOpAUHaTamMu B
NPSMOKYTHI JeKapTOBiN CUCTEMI KoopanHar.

BekTtopHuin gobyTtok BektopiB. O3HaYeHHs, reOMeTPUYHUIN Ta Pi3UHHUIA 3MICT.
AnrebpaiyHi Ta reomeTpuyHi BnactusocTi. KoopanHaTHa popma 3anucy
BEKTOPHOro AobyTky. BekTopHui 4oByTOK ABOX BEKTOPIB, 3a4aHUX CBOIMU
KoopauMHaTamMn B NPAMOKYTHIW OeKapTOBi CUCTEMI KOOpAMHAT.

MiwaHun AoByTOK TPbOX BEKTOPIB: O3HAYEHHS, FEOMETPUYHUIA 3MICT.

KoopauHaTHa hbopma 3anucy miwaHoro 4obyTky Tpbox BekTopiB. MiwaHun obyTok
TPbOX BEKTOPIB, 3a4aHMX CBOIMWN KooOpAMHaTaMn B NPSIMOKYTHIN AeKapTOBIN
cuctemi koopgmHat. AnrebpaiyHi Ta reoMeTpuYHi BNacTUBOCTI MillaHoro JobyTky.

EnemeHTn aHanitu4Hoi reomeTpil

10

Pi3Hi Buau piBHAHb NPSAMOT HA NSIOLLMHI: KAHOHIYHE, NapaMeTpU4He, BEKTOPHE
PIBHAHHSA NPSIMOI, PIBHAHHSA NPSIMOI 3 KYyTOBUM KOeQiLiEHTOM, L0 NPpOXoauTb Yepes
3aaHy TOYKY, PIBHAHHS NPAMOI 3 KYyTOBUM KOEMILIEHTOM, PIBHAHHS NPAMOIT, WO
NPOXOAUTb Yepes ABi TOYKU, PIBHSAHHSA NPSMOT Y Bigpi3Kax Ha OCAX, PIBHAHHS
NPSIMOT, O NPOXOANUTb Yepes 3afaHy TOYKY, NepneHanKYNsapHO 3agaHOMy BEKTOPY,
3arasibHe pPiBHSAHHSA NPSIMOI, HOpMarnbHE PiIBHAHHS NPAMOI Ta NOro BAacTUBOCTI.

11

1. 3agaya Npo BiAXUITEHHS TOYKM Big NPAMOI.
2. OcHOBHI 3afaudi Npo NpsiMy Ha NNOLMHI: BiACTaHb Bi TOYKM A0 NPSIMOI, KyT MiXK
NpPSMUMU, YMOBa NapanenbHOCTi Ta NnepneHauKynapHOCTI NPSAMUX.

12

1. Pi3Hi BUAOW piBHAHb NIIOLWNHKW: PIBHAHHS MAOLWMHK, WO NPOXOAUTb Yepes TOUKY
nepneHanKynapHO BEKTOPY, 3aranbHe PIBHAHHA NMAOLWUHU, PIBHAHHA MAOLWNHUA, WO
NPOXOAUTb Yepes TPU TOYKKU, PIBHAHHSA NIOWMHK Y Bipi3kax Ha 0CcAX, HOpMarbHe
PIBHSAHHS NMOLLUHWN.

2. OcHOBHI 3afauvi Npo NAOWMKMHY: BiACTaHb Bif TOYKN 40 NIOWWNHU, KYT MiXK
nJowmHamMn, ymoBa napanesnbHOCTI Ta NepneHAnKYApHOCTI MNOLLKH.

13

1. PiBHSAHHS NpsSAMOI B NPOCTOPI: KAHOHIYHE, NapaMeTpUYHi, BEKTOPHe, Yepes ABi
TOYKM, 3arasnbHe.

2 .OcHOBHI 3agayi Npo NpsMy y NPOCTOpi Ta NPAMY i MNAOLWMNHY: KyT MK NPSAMUMN,
YMOBW NapanenbHoCTi Ta nepneHgnKynapHoOCTI NPSMUX Y NPOCTOPI, KYT MiX
NPSAMOIO | NAOLNHOK, YMOBU NapanenbHOCTi Ta NeprneHauKynsapHOCTI NPAMOT i
NSOWMHN, YMOBU HaNeXHOCTi ABOX NMPAMUX Y NPOCTOPI NMOLLMHI, BiACTaHb Big
TOYKM 00 NPsSIMOT Y NPOCTOPI, Bi4CTaHb Mi>XK MUMOBKHUMU NPSAMUMMN.

14

1. MoHATTS Npo NiHiT ApYroro NopsiaKy.

2. O3Ha4yeHHA Ta PIBHAHHSA KONna: PiBHSHHA Korfa B NPSIMOKYTHIN LeKapToBin
CUCTEMIi KoOpAMHAT, PIBHAHHSA KOJSla B MOSIAPHIN CUCTEMI KOOpANHAT, NapamMeTpuyHI
PIBHAHHA KOnNa.

15

Eninc: o3Ha4yeHHs Ta KaHOHIYHE pPiBHAHHA, BnacTMBoCTi. [locnigkeHHs Ta nobyaosa
eninca.
[NMapameTpunyHe piBHAHHSA eninca.

16

1.Ninepbona: 03Ha4YeHHs1, KAaHOHIYHE PIBHAHHA. [loCniaXXeHHSA Ta BNacTUBOCTI
rinep6onun. CnpsikeHa rinepbona.

2.Mapabona: 03Ha4YeHHS, KaHOHIYHE PIBHAHHS. [locnigXeHHs Ta BNacTMBOCTI
napabonu.

17

lMoBepxHi gpyroro nopsaky. LlmniHapuyHi noBepxHi, enincoig,




OBOMOPOXHUHHUI rinepbonoia, oAHOPOXHUHHWI rinep6ornoig,
eninTn4yHun napadonoig, rinepboniyHuin napabonoig(ciano), KOHyC.

18 | Ornapgosa nekuisa. dudepeHuinoBaHui 3anik.
Mepenik (OpiEeHTOBHO) NPaKTUYHUX 3aHATb
No 3/ HasBa TemMu 3aHATTS Ta nepenik OCHOBHUX NUTaHb (Nepenik AngakTUYHOro
h 3abe3neyeHHs1, nocunaHHs Ha nitepatypy Ta 3aBgaHHa Ha CPC)
EnemeHTHN niHinHoi anrebpun
1 Bu3HayHUKM opyroro Ta TPeTbOoro Nopsiakie, iX BNAaCcTUBOCTI. BU3HaYHMKM BULLNX
nopsaKis.
2.3 MaTpuui, aii Hag matpuusmm Ta ix BnactmBocTti. ObepHeHa maTpuuda. MaTpudHi
piBHAHHA. PaHr matpuui.
4 Cuctemun niHinHnx anrebpaidHunx piBHaHb (CJTAP). ®opmynu Kpamepa. MatpuyHui
meToa po3e’a3ky CITAP. Metop Mayca.
5 CywmicHictb CJTAP. Teopema KpoHekepa-Kanenni.
EnemeHTH BeKTOpHOI anredpwu
6 MoHaTTs BekTopa. JliHiMHI onepauii Hag BekTopamn. HanpsmHi KOCUHYCK BeKTopa, OpT.
7 ba3uc. JliHinHa 3anexHicTb i NiHiMHaA He3anexHicTb BekTopiB. Po3knag Bektopa 3a
6asncom. CkanspHuin JOOYTOK BETOPIB.
8 BekTopHui 0OBYTOK BEKTOPIB.
9 MiwaHu gobyTOK TPbOX BEKTOPIB.
EnemeHTN aHanitM4Hoi reomeTpil
10 lNpsima Ha NNOLWKNHI.
1 Mpsama Ha NAOLWKMHI: NapaMeTpudHe Ha HopMarbHe PiBHAHHSA NPAMOI. BiacTaHb Big
TOYKKM OO NPSIMOI, BiACTaHb MK nNapanesibHUMU NPSMUMNA.
12 MNnowwmHa.
13 Mpsama y npoctopi. NnowmHa i npama. bicekTpuca georpaHHoro kyta. lNpsama B
npocTtopi. MiwaHi 3agayi Ha NOLWKHY i NPsMY B NPOCTOPI.
MoaynbHa KOHTponbHa poboTa «AHaniTU4YHa reomeTpis Ta fniHiMHa anrebpay.
CTtpykTypa poboTu:
14 1. TeopeTuuHe NUTaHHS.
2. Po3sB’a3yBaHHs cUCTEMU MiHIMHUX PIBHSHb.
3. 3apayva 3 BEKTOpHOI anredpu.
4. 3apgava Ha cKragaHHS PiBHAHHSA NPSAMOI abo NAOLWMHM.
5. 3apaya Ha B3aeMHe po3TallyBaHHS MNPsIMOI Ta NIIOLLMHN.
15 KpuBi 2-ro nopsaky. NpuBeaeHHs piBHSAHb KPUBUX APYroro Nopsiaky 40 KaHOHIYHOMo
Burnagy. Kono. Eninc.
16 lNnepbona.




17 Mapabona.

18 lMoBepxHi apyroro nopsiaky. Ornagose 3aHATTS.

Ha npaktnmyHmx 3aHATTsaX - 3aBOaHHA OO0 BUMKOHAHHA (3rigHO OO0 BKa3aHOro CrMUCKY
OCHOBHOIT niTepatypu).
5.2. TexHiyHe 3a6e3ne4veHHs: Microsoft Office Word, Google Class, IDroo, Whiteboard, 6yab-
sike nporpamMHe 3abe3nevyeHHs Ang BUKOHaHHS rpadpivHoro martepiany (3a 6axaHHsM CTyaeHTa).
6. CamocTinHa poboTa cTyaeHTa
6.1. CamocmitiHa poboma:

Ne 3/n Hassa Temu, WO BUHOCUTLCS HAa CaAMOCTINHE OnpaLoBaHHS

EnemeHTn aHanitu4Hoi reomeTpiil
1 MNopin Bigpi3ka 3a AaHUM BiOHOLLUEHHSIM.

2 My4Ykn NPSIMUX Ta MAOLLMH.

6.2. Po3paxyHkoea poboma

Ana skicHOro BUWBYEHHA Kypcy “AHaniTuyHa reoMeTpis Ta niHinHa anrebpa” ctyaeHTam
pekoMeHA0BaHO BUKOHATU po3paxyHKkoBy poboTty (PP).

MeToto poboTn € 3aKpinneHHs i nepeBipka 3HaHb MeTOAIB NiHiINHOI anrebpu Ta
aHaniTM4YHOI reoMeTpil i BU3HAYMUTU piBEHb HaBYarbHUX JOCATHEHb CTYAEHTIB.

PP cknapaeTtbcs 3 HOTUPLOX YaCTUH:
) enemeHTu niHinHoT anredpu,
2) eneMeHTn BEKTOPHOI anredpwu,
) enemMeHTU aHaniTU4YHOI reoMeTpil,
4) KpuBI 2-ro nopsaaky.

306ipHMK 3aBAaHb 3 BULLIOT MaTtemMaTtuku (TMNoBi po3paxyHkn). YactuHa 1. Yknagadi: Bnagimipos
B.M., MNMyykos O.A., Wmurescebkun M.B. — K.: IBL ,MonitexHika”, 2003., TP-1, ctop. 5-24 Ne1-3,
5, 7-10, TP-2, ctop. 25-38 Ne1-5.

6.3. KoHmponbHa poboma

MKP "EnemeHTn aHaniTU4HoOI reomeTpii Ta niHinHOI anrebpun”

MeTol KOHTpONbHOI po6OTM € nepeBipka PiBHA 3aCBOEHHA TeMn "EnemMeHTU aHaniTU4HOI
reomeTpii Ta niHiMHOI anrebpu”, a came: BMIiHHSA pPO3B’A3yBaTM CUCTEMMU JliHINHUX
anrebpaiyHnx piBHsIHb, PO3B’A3yBaTK 3agadvi aHaniTMYHOI reoMeTpii Ha NOWMHI Ta B NPOCTOPI,
a TakoX 3ajadi 3 BUKOPUCTAHHAM BEKTOPHOT anrebpu.

CtpykTypa poboTtu:

TeopeTnyHe NUTaHHS.

Po3B’a3yBaHHS CUCTEMMU MiHINHUX PIBHSAHB.

3agayva 3 BeKTopHOI anrebpu.

3agava Ha cknagaHHs PIBHAHHSA NpsiMoi abo NAoLWMHN.
3agadva Ha B3aeMHe po3TallyBaHHS NPSMOI Ta NAOLMUHMN.

Nk W=



HDopaTtok no MKP no temi "EnemeHTH aHaniTu4HoOI reomeTpii Ta NniHinHoOI anredpun”
PekomeHaoBaHa cxema Tunosoro BapiaHty MKP

(kinbKicTb 3aBAaHb MOXe BiApPi3HATUCH)

KP B-1 MKP B-2
Pi3Hi BMOW piBHAHb NPSIMOI HA NIIOLLNHI. 1. Teopema KpoH ekepa - Kanenni
2. [Jocnigntn Ha CyMICHICTb | 3HanUTK 2. [Jocnigntn Ha CyMICHICTb | 3HanTK
PO3B’A30K CUCTEMMU PiBHAHb: PO3B’A30K CUCTEMMU PiBHAHb:
X +3x,+x, =4 X +2x,+x,=0
2x,+6x, +2x; =3 X +x, +x,=2
3x, +5x, +7x;, =11 3x, +2x;, =1

3. Bektop xnepnenaukynapHun o OXi go
BEKTOpa g =(-3;8;15), yTBOPIOE TYNUIN KyT 3
Biccto QY. 3HanTu Noro KoopauHaTtw,
SKLLO |3 =50

4. [aHo npaAmy 3x-4y+3=0. 3HaNTU
PIBHSHHSA NPSAMOI, sika napanesibHa gaHin i

3. Bektop xnepneHaukynapHun 0o
BEKTOPIB 4 =(3;1;0)i b=(-3;-2;4), YTBOPIOE
rocTpui KyT 3 Biccto OZ. 3HanTu 1oro
KoopauHaTK, KO |;c| =52

4. 3apaHi piBHSAHHS ABOX CYMKHUX CTOPIH

x+y=2=0 . . . : :
napanenorpaMa Ty 120 | TO4Ka 3HaxoAmMTbCA BiA Hel Ha BiAcTaHi d=4.
. . - 5. Cknactu piBHSAHHS NIOWMHKN, SIKa
nepeTuHy roro giaroHanen M(-3;2). P t ) 3 5
Hanuncatu piBHSAHHA OBOX iHLWIWX NOro NPOXOAUTb Yepes npamy X =< _ yro_z-
CTOpIH. 2 0

nepneHaukyndapHO A0 nioWnH!

5. Cknactu piBHAHHS NAOLUUHK, GKa
x+2y+3z-4=0.

npoxoanTb Yyepes Touky M(4,;2;3)
napanesnbHO 40 ABOX BEKTOPIB
d=(4-2-3)Ta b=(;21).

MoniTnka Ta KOHTPOIb
7. NMonitTnka HaBYanbHOI AUCLUUNIIIHU (OCBITHLOro KOMMNOHEHTA)

3aHATTA NpOBOAATBCA OHMAWH 3rigHO po3knagy. BigBigyBaHHA 3aHATb He €
000B’A3KOBMM, MpPOTE CTyAeHTaM pPEeKOMEHOYETbCS BiABiQyBaTWM 3aHATTHA, OCKiNbkuM poboTa
NPOTAroM CEMeCTpY B rpyni 3 BUKNayYemM € 6Binbll sIKICHOH, KpiM TOro CTyAeH MOoXe oTpumatu
Bi4NOBIAb Yy BUKIaga4va Ha NpobreMHi 3annTaHHA nigyac 3aHATTA Ta PO3BUHYTU NOTPIOHI YMIHHS
N HaBMYKW, WO nepenbayeHi B rnobanbHOMY po3yMiHHI BUBYEHHS KypCy «AHaniTmyHa reomeTpiy
Ta nNiHinHa anrebpa», Ta € OCHOBHOK METOK HaBYaHHA BUINIOMY. AKWO CTyAeHT He BiaBigye
3aHATTA, ane 3aBAaHHS BUKOHYE, BUKNagay MOXe NpoBecTu YCHy cnisbycigy, Wwob YHUKHYTU
NOPYLUEHHS akageMivyHol o6poYecHOCTi, 3rigHO NPUHLMMIB YHIBEPCUTETY LLOAO akageMivyHol
nobpoyecHOoCTi.

HoTtpumaHHa nonoxeHb «Koaekcy vecTi KIM1 im. Iropst Cikopcbkoro» (posginu 2 ta 3).
CniBnpaus cTygeHTiB y po3B’a3aHHi NpobneMHnx 3aBhaHb [O3BOSIEHA, ane BianoBigi KOXHWUIA
CTYOEHT 3axuwae camMocTinHO. Bs3aemopisa cTydeHTiB nig  Yac  3aniky  KaTteropuMyHo
3abopoHdaeTbCs | Byab-Aka Taka AianbHiCTb Oyae BBaXaTucs MNOPYLUEHHAM akageMidHol
A0BpPOYECHOCTI, 3rigHO NPUHLUKNIB YHIBEPCUTETY LWOAO akageMivyHOl JOOPOYECHOCTI.

[ns nokpaweHHs 3B’siKy CTyAeHTa Ta Buknagada BCi nekuivHi matepiann (PDF — cannu Tta
Bifeo-3anuc nekuin), posmiwytotbcs B GoogleClass.



8. Buau KOHTpOso Ta peMTUHIroBa CUCTEMA OLiHIOBaHHSA pe3yfbTaTiB HaBYaHHSA
(PCO)
fTomoyYHuli KOHMPOsIb. EKCrpPec-ONUTYBaHHSA, ONUTYBaHHS 3a TeMOKw 3aHATTA (YCHin abo
TecToBin hopMi), camMoCTinHI poboTK, po3paxyHkoBa poboTa, MOAyNbHa KOHTPOsbHa poboTa.
KaneHOapHuli KOHMpPOJsIL: NPOBOANTLCA ABIYi HA CEMECTpP, SIK MOHITOPUMHI MOTOYHOIO CTaHy
BMKOHAHHA CTYQEHTOM 3aBAaHb 3 FEKLUiMHOI Ta MpakTUYHOI YaCTUH KypCy Ha 4yac artecTtauil.
AKWo no KoxoMy 3 BuAIB 3aBaaHb BMKOHAHO 50% Big MakCMManbHO MOXIIMBOrO Ha 4ac
aTtecTauil, CTy4eHT BBaXaeTbCA aTectoBaHuM. B iHWOMY BunNagky B aTtecTauilHii BigOMOCTI
BUCTaABNSAETbLCA «HE aTECTOBAHOY.
Cemecmpoeutli KOHMPOJb: ANPepPEHLiINOBaAHNIA 3arniK.

PenTuHroBa cuctema ouiHiOBaHHSA pe3ynbTaTiB HaB4YaHHA (PCO)

PenTuHr ctygeHTa 3 HaBYanbHOI agucumniiHm po3spaxoByeTtbes 3i 100 6anis.

CemecTtposun pentuHr (50 6anis) Ta 3anikosu penTtuHr (50 6anis).

JlekTop Ha nepwomMmy Ta OCTaHHbOMY 3aHATTI MOBIOOMNSE CTYAEHTIB Npo nnaH pobotn B
cemecTpi. Bigeo-nosicHeHHst nnany po6oTu, poamiwytoteca B GoogleClass.

1. CemecTpOBUIN PEUTUHT (NPOTArOM CEMECTPY) CKNnagaeTbcs 3 6anis, WO CTyAEHT
OTPMMYE Ha MPaKTUYHUX 3aHATTAX, po3noAineHHA 6aniB BiadbyBaeTbCA 3a
GayeHHAM BUKaga4va 3 NPakTUKK.

PekomeHaoBaHi Buan pobiT ans ouiHoBaHHSA banamu:

— poboma nid4yac 3aHamMms (BiANOBiQI HAa 3aHATTAX, CaMOCTINHI poboTu, Tectn B Moodle
abo GoogleClass) ons nepeBipkn BMiHHS CTyAEHTa 3acTOCyBaTW TEOPETUYHI 3HAHHA [0
PO3B'A3yBaHHS NPUKNagHNX 3agay;

— BUKOHaHHs1 MOOYbHOI KOHMPOJIbHOI pobomu, sika MOXe OyTu noAineHa Ha YacTUHK 3a
OCHOBHUMUM po3finamu Kypcy (Ha gyMKy Buknagada). banu mik 4yacTuHaMmm MoayrbHOI
KOHTPOSbHOT pOBOTM PO3NOAINATLCA B 3aNeXHOCTI Bif KiflbKOCTi Ta CKNagHOCTI 3aBAaHb
(Ha gymky Buknagada).

— BUKOHaHHSI ma 3axucm po3paxyHKogoi pobomu, sika MOXe ByTu nofineHa Ha YacTuHU
3a OCHOBHUMMM po3Ainamun Kypcy (Ha AyMKy BUKnagada).

CTydeHT MoBUHEH 30aTu po3paxyHKoBY pobOTYy He MisHille HiK 3a TUXKOEHb A0 3ariiky,
o6 BMKNagad 3Mir nepesipuTv L pobOTy i CTYAEeHT MaB 3Mmory ii 3axucTutu. AKLo
CTYOEHT He BUWKOHYE LK BMMOry, TO BiH 00 3aniky He OonyweHui (OCKinbku He
BMKOHYETbCS OflHA 3 YMOB [0NYCKY A0 3aniky).

3aranbHa cucTema OUiHIBaHHSA BUKOHAHUX CTYAEHTOM 3aBAaHb:

— «BigMiHHO» — NoBHa BignoBiab (He MeHLwe 95% noTpibHoI iHopmaLil);

— «fobpe» — goctaTHLO NoBHa BigNoBiAb (He MeHwe 75% noTpibHoI iHdopMmauii), abo

NoBHa BiANoOBiAb 3 HE3HAYHUMU HETOYHOCTSAMMU;

— «3adoBiNbHO» — HenoBHa BiAnoBigb (He MeHwe 60% noTpibHOI iHdopMmauii) Ta

He3Ha4Hi NOMUIKW;

— «HEe3adoBiflbHO» — HeMae npaBWUSTbHOI igel po3B’sidaHHs 3ajadi abo 3apjaya He

po3B’si3aHa 30BCiM.

2. OvudepeHuinoBaHum 3anik. 3anikosuin pentnHr — 50 G6anis.

Ymoeu donycky 0o 3aniky: 60% ouiHkn 3a MKP, 3apaxoBaHa po3paxyHkoBa poboTa,
CEMECTPOBUN penTtuHr He wmeHwe 30 6aniB, 3apaxoBHi
(BkoHaHi Ha 60%) BCi po6oTN cemecTpy.

AKWO CTyaeHT oTpMMaB AoNycK A0 3ariky Ta NpoTAroM CeMeTpy BMKOHAB BYACHO Ta Ha
260% 3aBOaHHSA NEKUINHOro KypcCy: KOHCreKm sekuiti (OCHOBHI O3HAYeHHS, TEOpEMM,
BnacTuBoCTiI (6e3 goBeAeHHs)), camocmitiHi pobomu, TO NOMY NPOMOHYETHCA OLiHKA.
AKWO CTYOEHT He NOro4XXyeTbCs i3 3anpONOHOBAHOK OLHKOK, abo OuiHKa He BUXOAUTb
60 Ganis, TO BiH NULIe 3anikoBy poboTy.

3anikoBa poboTa cknagaeTbcsa 3 2 TeoOpeTUYHMX 3anuTaHb Ta 3 NPaKTUYHUX 3aBAaHb. Bei
3aBfaHHs ouiHoTbea no 10 6aniB. 3anik 8i0bysaembcsi yCHO 8 pexumi 8i0e038’s3Ky



32i0H0 3 poskradom. [Ona Oinbw O6'€KTUBHOI OLUIHKM pPiBHA NiArOTOBKW CTyAeHTa
€K3aMeHaTopOoBi HAQAaeTbCA NpaBO 3agaBaTu A0AATKOBI NMUTAHHA B MeXaxX HaB4alnbHOI
nporpamu.

Mepenik TeopeTUYHUX 3anNUTaHb, WO BUHOCATLCA Ha AucepeHuinoBaHU 3anik

1. BuaHayHukn gpyroro i TpeTboro nopsaky, ix BNacTUBOCTI (3 AOBEAEHHSM).

2. MaTpwuui. JliHinHi onepauii Hag matpuusmn. OCHOBHI BNacTUBOCTI LMX onepauin.
3. O6epHeHa maTpuus. Heobx. i goctaT. ymoBa icCHyBaHHs1 06epHeHOoT MaTpuui(3
nosen.). BnactmueocTi o6epHeHOol maTpuLi.

4. PaHr matpuui. EnemeHnTapHi nepetBopeHHs matpuub. Teopema KpoHekepa-
Kanenni.

5. Cuctemu niHinHMX anrebpaiyHnx piBHsAHb: OCHOBHI NOHATTSA. Po3B’sisyBaHHA CJTIAP
3a cbopmynamu Kpamepa (3 BuBeaeHHAM oopmyn).

6. MaTtpuyHun metopg po3s’asyBaHHA CITAP.

7. MeTop Naycca poas’asyBaHHs CJIAP.

8. 3HaxXo4KeHHS PO3B’A3KIB CUCTEMWN OQHOPIOHMX NiHINHMX anredpaivyHmX PiBHSAHb.
9. BekTopu (03Ha4YeHHSA BEKTOpPA, MOro opTa, KOSliHEAPHICTb Ta PiBHICTb BEKTOPIB,

KoMnnaHapHicTb BekTopiB). JliHiMHI onepauil Hag BekTopamu

10. [poekuia BekTopa Ha Bicb. BnactnBocTi npoekdii.

11.  JliHinHa 3aneXHiCTb Ta He3aneXxHiCTb BEKTOPIB: OCHOBHI TBepAXeHHs. basuc
CUCTEMM BEKTOPIB.

12. [ekapToBa NnpsAMOKyTHa cuctema koopauHat. Po3knaz BekTopa rno optam
KOoopAMHaTHUX OCEN.

13. Hanpasnsitoyi kocuHycu BekTopa. [il Hag BekTopamu, WO 3a4aHi koopanHaTtamum B
6asuci.

14. [opgin Bigpiska B 3agaHOMYy BiAHOLLEHHI.

15. [llonspHa cuctema KkoopauHaT Ta il 3B’A30K 3 AeKapTOBOIO.

16. O3HayeHHsa ckandpHoro foOyTKy BekTopiB. AnrebpaiyHi Ta reoMeTpuyHi
BnactmeocTi CL (3 AoBEOEHHAM).

17. [eomMeTpuyHMI Ta MeXaHiYHUIN 3MICT ckanspHoro gobyTtky. KoopauHatHa dopma
3anncy ckangpHoro JoOyTKy.

18.  O3HauyeHHs BekTOpHOro fobyTKy BekTopiB. AnrebpaiyHi Ta reoMeTpuYHi
BnactmsocTi B[] (3 noBeaeHHsIM).

19. [eomMeTpnyHMIN Ta MEXaAHIYHUIN 3MICT BeKTOpHOro AobyTky. KoopauHaTtHa dopma
3anncy BEKTOPHOro JOOYTKy.

20. OsHa4yeHHs miwaHoro AobyTKy BekTopiB. AnrebpaiyHi Ta reoMeTpUYHi BNacTUBOCTI
M (3 noBeneHHAM).

21. [eoMeTpUYHUI 3MICT BEKTOPHOro AobyTky. KoopamMHaTtHa oopma 3anncy
MilLaHoro JoByTKy.

22.  Pi3Hi BUAN PIBHAHHSA NPSMOI Ha NAOLWMWHI (3 BUBEAEHHSIM PiBHSHD).

23. HopmanbHe piBHSAHHS NpsaMol. BigxmneHHsa Tovku Big NnpsiMol.

24. BuvBeCTU PiBHSHHS MAOLMHN, WO NPOXOAUTb Yepes 3aJaHy TOUKY,
nepneHauKynsapHoO 3agaHoMy BEKTOPY Ta3aranbHe PIBHAHHSA MAOLWUHM.

25. BunBeCTU PiBHSHHS MAOLWMWHM, LLO NPOXOAUTb Yepes TPy TOYKK. 3annucaTt piBHAHHSA
NAOLWMHK Y Bigpi3Kax Ha OCAX TaHOpPMarbHE PIBHAHHA MAOWWHW. 3BEeAEHHS 3aranbHOro
PIBHAHHSA NSOWMHN OO HOPMAasbHOrO.

26. BuvBeCcTU BeKTOpHe, KaHOHiYHe(gocniauTwn)i napameTpudHe pPiBHSAHHSA NPSMOl B
npocTtopi. 3anucatn PpIiBHSAHHA NPSAMOI, WO MPOXOoAMTb 4epes3 [Bi 3adaHi TOYkM Ta



3aranbHe pPIiBHAHHA npsiMoi B npocTopi. [lepexig Big 3aranbHOro A0 KaHOHIYHOrO
PIBHAHHSA NPSMOI.

27. Kyt Mk nnowmHamu. KyT MK NpssMUMM Ha NAOLWMHI. YMoBMNapanenbHoCTi i
nepneHanKyNapHOCTI NNOLWMH Ta NMPSAMUX Ha MOLLMHI.

28. Kyt wmiX npsmumm B npoctopi. KyT MK npsamoro Ta MAOLWMHOW. YMOBMU
napanenbHOCTI Ta NepneHanKynapHOCTI NPSMOI Y NPOCTOPIi NIIOLWMHN.

29. BigctaHb Big TOYKM A0 NNOLWMHMTA Big TOYKM OO0 NpsAMOi B NpocTopi. BiactaHb Mix
MUMOBIKHUMY NPSIMUMMN.

30. Kpwusi gpyroro nopsigKy Ta ix XxapakTtepucTuku.

31. [loBepxHi gpyroro NOpsiaKy.

3aranbHa cucTema OUiHIBaHHSA BUKOHAHUX CTYAEHTOM 3aBAaHb:

— 10 6aniB— NnoBHa BiANOBiAb, TEOPETUYHE 3aNUTaAHHS 3 NOBHUM JOBEAEHHSIM TEOPEM Ta
BNacTUBOCTEN, NPaKkTU4YHE — 3 HaBEAEHHsIM NOTPIOHUX POPMYys, MOBHUM MOSICHEHHSM,
AKLLO NOTPIGHO MantoHKamu (He meHLwe 95% noTpibHol iHhopmaLii);

— 8-9 baniB — gocTtaTHbO noBHa BianoBiab (He MeHwe 80% noTpibHoT iHdopmauir), abo
NoBHa BiANoOBiAb 3 HE3HAYHUMU HETOYHOCTSAMMU;

— 6-7 6aniB— HenosHa BignoBiab (He MeHwe 60% noTpibHOI iHdopMaLil) Ta He3HauHi
NOMUIKM;

— 4-5 6anis— OiNbLL HENOBHA BIANOBIAL Ta 3HAYHI MOMUIIKN;

— 0-3 b6aniB— Hemae npaBurbHOI ioei po3B’dA3aHHs 3agadi abo 3agaya He po3B’si3aHa
30BCiM.

banu HabpaHi Ha 3aniky, JogatoTbesa 40 6aniB CTapTOBOro PEUTUHIY i, 3rigHO NpuBeaAEeHO!
Tabnuui, BUCTaBNSETLCA NiACYMKOBA OLiHKA.
Tabnuusa BiANOBIAHOCTI PENTUHIOBMX BaniB OUiHKaM 3a YHIBEPCUTETCHKOK LLKaroH:

Kinbkicmb 6arie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a00BinbLHO
64-60 JlocTtaTtHbO
MeHwe 60 He3apnoBinbHO
He B1kOHaHi ymoBu He nonywero
O0nycKy

Pob6ou4y nporpamy HaBYanbHoI AucuunsiHm (cunabyc) cknageHo:

e EpbomiHa TemsHa OnekcaHOpieHa, AOUEHT kadeapu MaTemMaTudHol di3nku Ta
andpepeHuianbHuX piBHAHb MO, kaHg. di3.-maT. HayK;

e [lununeHko Bima AHamoniigHa, CT. BUWKN. kKadeapu MatemaTuyHol isMkn Ta
andpepeHuianbHuX piBHAHb MO, kaHA. is.-maT. HayK

o Cmenaxno Ipuna Bacunisna, poueHT kadenpy matemMaTnyHoi di3nkmn Ta
andpepeHuianbHuX piBHAHb MO, kaHA. id.-maT. HayK

e Ocmposcvka Onvea Borooumupiena, [oueHT kadeapy mateMaTnyHoi disvkm Ta
andpepeHuianbHuX piBHAHb MO, kaHA. is.-maT. HayK

YxBaneHo kaceapoto mateMaTu4HoOI isnkn Ta gudepeHuianbHmx piBHaHb DM (npoTtokon Ne
8 Big 23.05.2024p.)

MorogxeHo MetoanyHotro komicieto IATE (npotokon Ne 9 Big 31.05.2024)



