JIHIMHA AJTEBPA TA AHAJIITUYHA TEOMETPIS (Penaxuin 2022p.)

CrenianpHicTb: 121 «IHsKkeHepisi HporpaMHoro 3ade3neyeHHs»
OO00B’A3K0Ba MCHHUILIIHA: 3arajbHOI IIIATOTOBKHU
HuxaoBa komicis 3 3aranpHOl igrotoBku. Bukmagau: Koxyxap Haramist BikropiBaa

BuBuaerbces Ha 4 cemectpi ( 2 Kypc, 4 cemectp)

O6csr 90 roaun.
3 HUX ayauTopHi 36 TOJ Yy BUIVISIAL JEKIIHHUX 3aHATh — 17 roxa, nmpaktuuHux — 19 roxa, 18 TmwxkHIB 1o 2
roJi/Ha THXJIEHbD.

IMincymkoBa popMa KOHTPOJIIO: 3aTTIK.

Camocriiina po6oTa — 54 roj.: Bi10yBa€eThCs BIIPOJOBK CEMECTPY Ta CKJIAAAETHCS 3 MIATOTOBKHU 0 ayAUTOPHUX

3aHATh Ta KOHTPOJBHUX 3aXO/IIB.

KoncyabTauii: 31iiiCHIOIOTHCS BUKJIAZa4eM BIIPOJOBK CEMECTPY 3TiHO PO3KIATy HIOTHXKHS.

MeTa JUCIHUILTIHHA
Mera BUK/IaIaHH HaBYAJIBHOI IUCIUAIUIIHHU II0JIATa€ B BUBYEHH] OCHOBHUX KOHIIENLIN Ta METO/IIB JIHINHOI
anreOpu Ta aHAJITHYHOI TeOMETPii, @ TAKOXK IX 3aCTOCYBaHHI U PO3B’sI3aHHS PI3HOMaHITHUX MaTeMaTHYHUX Ta
IH)KEHEePHUX 3a/1a4.

3aBaaHHA THCHUILTIHH:
— BuBueHHs ¢yHIaMEHTaNbHUX MOHSTH JIIHIKHOT anreOpu, Taki sSIK BEKTOPH, MATpULli, JiHIIHI TPOCTOPH,
oreparii HajJ BEKTOpaMH Ta MATPHIISIMH, JTOJIaBaHHS, MHOXKCHHS, IHBEPCIiS TOIMIO, a TAKOX 3 IMOHATTIMH
aQHAIITUYHOI FeOMeTPii, TAKUMHU K BEKTOPH, TOUKH, NPSAMI, TUIOIIKMHHU Ta TX B3a€EMO3B'SI30K.
— Po3BUTOK MaTeMaTHYHOTO MHCIICHHS, a0CTPAKTHE Ta JIOT19HE MUCIICHHS.
— Po3p’s3aHHs MaTeMaTHMYHUX 3a/1ad, 3aCTOCOBYBaHHS KOHIIEMIii JiHINHOI anreOpu Ta aHaTITUYHOI
TeOMeTpil M1 PO3B’SI3aHHS PI3HOMAHITHMUX MAaTeMaTHYHUX 3aJa4, BKJIFOYAIOUH CHUCTEMH JIIHIHHUX PIBHSHB,
PO3B'I3yBaHHS JIHIMHUX CHCTEM HEPiBHOCTEH, OOUMCICHHS BIACHUX 3HAUYEHb Ta BEKTOPIB.
- 3acToCcyBaHHS B IHIMUX JUCIUILTIHAX, @ CaMe, Y MOJAJIbIIOMY BUBUCHHI MaTeMaTHKH, (Di3UKH, IHKEHEPIT,
KOMIT'FOTePHHX HayK Ta HIIUX Taly3sX, [e JiHiiiHa anrebpa Ta aHaTiTHYHA TEOMETPis BiITPal0Th BaXIJIUBY POJIb.
— Po3BUTOK HaBUYOK caMOCTiHOI poOOTH, a caMe, MpAIlOBATH HaJ MaTepiajJoM JUCIUIUIIHUA CaMOCTIHHO,
POOUTH 10AaTKOBI JOCIIIKEHHS Ta TIUOIIe BUBYATH KOHKPETHI TEMHU.

OcCHOBHI pe3y/1bTaTH HABYAHHA:

PHO3. BukopuctoByBatu npodeciitHo-po¢iaboBaHi 3HaHHA 1 MPaKTUYHI HABHYKHU METOJIB (PyHAaMEeHTaIbHOI
Ta MPUKJIAHOT MATEMAaTHUKH TIiJI YaC PO3B’s3aHHS CTAHJAPTHUX 3ajad 1 33j1a4 MPHUKJIAIHOTO XapakTepy B ramysi

KOMII ’I-OTCpHI/IX HayK.

PHO4. 3acrocoByBaTu cydacHI METOAM MaTeMaTHMYHOIO Ta KOMII IOTEPHOIO MOJEIIOBaHHSA 1 OyayBatu

e(eKTUBHI aJTOPUTMH JIJII YUCEIBHOTO JOCIIKEHHS Ta PO3B’sI3aHHS MPUKIIATHUX 3a7a4.

TemaTnka Ta BUAU HABYAJIbHHUX 3aHATH

Yci 3aHATTS IPOBOAATHCS SK JIeKIiiHI — 17 roj, Ta nmpaktudHi - 19 rog.

HaBuanHs ckiiagaeThbes 3 4 TeM, KOJKHA 3 SIKMX Tepeidayae MmiTeMu y BUTIISAL JeKIIHHOTo Ta
MIPAKTUYHOT'O 3aHATTS Ta 3aKIHIYETHCSI KOHTPOJIBHOIO pOOOTOIO:

Tema 1. Jliniitna Aareopa.

Matpuui. Bunu matpune. Jii Hag MaTpunsmu.

Busnaunuku. BnacTuBoCTi BU3HAYHHUKIB.

O6epnena matpuris. Panr marpwuiii.

Cucremu niHiliHuX piBHSHB. Teopema Kponekepa-Kanemi. [IpaBuno Kpamepa. MaTtpuunuii metos.

Po3B's13anns cucteM miHIHUX piBHSAHB MeTofoM ["ayca. Cuctemu JiHIHHUX OTHOPITHUX PIBHSHb.



Tema 2. BekTopHa Aaredpa.

Bekropu. OcHoBHI nmoHATTs. JIiHIHHI oneparlii HaJ BEKTOpaMH.

KoopaunaTtu BekTopa Ta iX BIaCTUBOCTI.

[Ipoexkiis BekTopa Ha Bick. CKanspHUI JOOYTOK BEKTOpIB Ta HOTo BiacTuBOCTI. HampaBinsrodl kKocuHycH
BEKTOpA.

BekTtopHuii 100yTOK BEKTOpIB Ta WOT0 BIACTUBOCTI. Bupa3 BekTOpHOro A0OYTKY BEKTOpIB depe3 iX
KOOPJIMHATH.

Mimanuii 1o00yTOK BEKTOPiB Ta HOTO BJIACTUBOCTI. Bupas Mimanoro qo0yTKy 4epe3 iX KOOpJAHHATH.
Tema 3. AHaJiTHYHA reoMeTpisi HA NMJIOLIMHI.

Cucrema koopauHaT Ha IuiomuHi. [IpsMOKyTHa nekapToBa cucTeMa KoopauHaT Ha ruiouuHi. [lonspua
CUCTEeMa KOOPJIWHAT Ha IJIOUIUHI.

Jlinig Ha mmomuHi. [IpsiMa Ha miomuHi. PiBHSAHHS psMoi Ha tutonuHi. KyT Mk 1BoMa npssMuUMH. Y MOBH
napaieabHOCTI Ta MEPICHIUKYISIPHOCTI ABOX MPsIMUX. BicTaHi BiJf TOUKH A0 MPSMOI.

Tema 4. AHa/IiTUHYHA reoMeTpisi y MPOCTOPI.

Cucrema xoopauHatr y mpocropi. IloBepxHst y mpoctopi. [lnommua B mpocropi. Kyt mix nBoma
IUTONIMHAMU. Y MOBH MapalieIbHOCTI Ta MEePHEHAUKYIISIPHOCTI ABOX ILIOLIUH.

Jlinist y npoctopi. Ilpsima y nmpocropi. PiBusiHHS npsimoi y ipocTopi. Kyt Mix aBoma npsmumu. OCHOBHI
3a/1a4i Ha IPAMY 1 IUTOMMHY B MPocTOopi. KyT MiXk MpsMOIO 1 IIOITUHOIO B TIPOCTOPI.

OuinoBaHHs pe3yJIbTaTiB HABYAHHS
B opranizamnii HaBYanbHOTO MPOLIECY MiJl YaC BUBUEHHS AMCLUMILUIIHU 3aCTOCOBYIOTH MiICYMKOBY (opmy
KOHTPOJIIO SIK PO3PaXyHOK CEpPEeIHBOI 3 yCiX MiJJCYMKOBUX KOHTPOJBHHUX POOIT JUIS CEMECTPOBOTO 3aNiKy.
KoHTpoib K03KHOT KOHTPOJIBHOT pOOOTH BUKOHYETHCA 3a KpuTepisimu y Tabdm. 5.1, 5.2
Ha 3amikoBoMy 3aHSATTI BUKOHYIOTHCS ITIJICYMKOBI NMpakTH4HI a00 KOHTPOJBHI poOOTH, siKi HE Oynu
3apaxoBaHi y MOTOYHOMY CeMecCTpi.
SIK110 BUKOHAH1 YCi MPAaKTHUYHI Ta KOHTPOJIBHI pOOOTH — MiICyMKOBA OILIIHKA 321Ky BUCTABIISETHCS
aBTOMAaTUYHO
Oninku 3a mkanoro ECTS BiAmoBigaroTh HACTYIHUM OaaM I pO3PaxyHKY CEpPeIHBOTO:
A — 5 6an, B —4,5 6an, C — 4 6an, D- 3,5 6an, E — 3 6an, FX,F — 0 6an

Tabmuus 5.1 — Kputepii oniHIOBaHHS MOTOYHMX Ta ITIICYMKOBUX POOIT 3 TCOPETUYHHX MMUTAHb

Ouinka ECTS Kpurepii ouinroBannst Buxonanns KP.
3a Hall. LK.
Bigminzo A [loBHicTIO poO3KpHTa CYTh IHTaHHA, IOCIIIOBHO 1 JIOTIYHO BHUKJIAJCHA, HAaBEICHI NPUKIAIH,

MIPOLTIOCTPOBAHO BIATIOBIAB yciM HeoOXiTHUM. 3100yBad OKa3aB BUCOKI 3HAHHS MOHATIHHOTO amapary i
JITEpaTypHUX JUKEpes, BMIHHS apryMEHTYBaTH AyMKH, IPOBOJJUTH IPYHTOBHHI aHaIIi3 Ta MOPIBHSAHHS.

Hobpe B Maifbke OBHICTIO PO3KPHUTA CYTh MMUTAHHS, MOCIIAOBHO i JOTIYHO BUKIIAJCHA, aji¢ HABEACHI MPUKIIAIHN 1
UTFOCTpAIii BIAOBIAI IPOBEICHI HE TTOBHICTIO.

3m00yBad TpOIEMOHCTPYBAaB NOOpe BMIHHSA aHANi3yBaTH OTPHMaHy iH(pOpMAIlifo, aine He N0 KiHIA
PO3KpPHUB JCSKI MUTAHHS.

Hobpe C OcCHOBHA YacTHHA MUTaHb PO3KPUTA MTOBHICTIO, BUKJIAJCHA MTOCTIOBHO 1 JIOTTYHO. AJie JEsIKi TUTAaHHS HE
PO3KpHTI, ajle YaCTKOBO BUKJIAJICHI, HABEICHI MIPUKIIAAHX 1 UTFOCTpaIlii BiIOBI i MPOBEICHI HE TOCTATHBO.
3100yBau MpOAEMOHCTPYBaB BMIHHS aHaji3yBaTH OTpUMaHy iH(opMalilo, ane Jeski NUTaHHS He
NpOaHali3yBas.

3a/10BIIILHO D Binmpire moNOBMHYM NMUTaHb PO3KPUTI Ta BUKIAJCHI Maike MOBHICTIO. AJie IMOJIOBHHA NHTaHb abo He
po3kpuTa, a00 PO3KPUTA YACTKOBO, IPU LBOMY 3100yBay MPOJAEMOHCTPYBAB TUIHKH YaCTKOBE BMIiHHS
aHaji3y oTpuMaHoi iHGOopMAIlii Mo 1ESIKUM MATAHHSM.

3a10BITEHO E TinbKku MOJIOBMHA MMTaHb PO3KPHTI Ta BUKJIAIEH] MOBHICTIO 200 YaCTKOBO. A pyTa ITOJIOBHHA TUTaHb 200
He PO3KpUTI, a00 BUKJIaZieHa HEBEIMKa YaCTHHA, IIPH [IbOMY 3/100yBau ITPOIEMOHCTPYBAB HEBEIIUKY JIOJFO
BMIHHS aHANI3y OTpUMaHoi iH(dopmarlii.

HezanosinsHO FX CyTb nuTaHHS OLTBIIOI0 MipOIO HE PO3KpHUTA. € MPOTATMHM y PO3yMiHHI peaMeTy nutanHs. [Ipu ipomy
3100yBay MPOJEMOHCTPYBAB HEe3aI0BIIbHE BMIHHS IIPOBOJWTH aHAJi3 OTpUMaHOI iHopMariii.

F BinnoBige BiACYTHS.

Tabmuns 5.2 — Kpurepii ouiHIOBaHHS! IOTOYHHUX Ta M1ACYMKOBUX MPAKTUYHHUX POOIT

Ouinka ECTS Kpurepii ouinioBanns Buxkonanas KP.
3a Hall. LK.




Binminno A HaBeneno po3B’s3aHHs 3ajadi, yci Jii BUKOHAHI BipHO, 0e3 moMmwiok. [lpu 1pomMy 3m00yBau
MIPOJIEMOHCTPYBAB BiJIMiHHE 3HAHHS OCHOB 3 ITPEIMETY.

Jobpe B HaBeneno po3B’s3anHs ycix 3amad, aje OyJd JOMYIICHI HETOYHOCTI Ta HE3HAYHI MOMIIIKH. 3700yBad
MIPOJAEMOHCTPYBAB Iy’Ke T0OpE 3HAHHS OCHOB 3 IPEIAMETY.

Hobpe Cc Haeneno po3s’si3anHs Maibke ycix 3aja4, ajie Oysia IoMyIieHa HeBEJIMKa KiIbKICTh HOMIJIOK. 3100yBay
MPOJIEMOHCTPYBAB JIy’Ke J00pe 3HAHHS OCHOB 3 MPE/IMETY.

3a10BIIILHO D Binpire momoBwHM 3amad po3B’s3aHi. Alle yacTWHA 3aBIAHB PO3B’S3aHA TITBKH YaCTKOBO, NPH IIHOMY
3m100yBay MPOJEMOHCTPYBAB 3aJI0BIJIbHE 3HAHHS OCHOB 3 MPEIMETY.

3a10BUTEHO E [onmoBuHa 3a1a4 po3B’s3aHi. AJie YacTHHA 3aBJJaHb HE PO3B’si3aHa a00 PO3B’sI3aHa TIMBKH YaCTKOBO, IPH
1bOMY 3700yBad MPOIEMOHCTPYBAB IOCTATHE 3HAHHS OCHOB 3 MPEMETY.

HezanosinsHO FX OcHoBHa yacTHHA 33/1a4 He po3B’s3aHi. HeBennka wacTiHA 3aBIaHb PO3B’A3aHA TITBKHA YaCTKOBO, IPH
LOMY 3100yBay IMPOIEMOHCTPYBAB HEJOCTATHE 3HAHHS OCHOB 3 TIPEAMETY.

F BinnoBige BiACYTHS.
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PEKOMEH/IOBAHA JIITEPATYPA

1. Ocamua JI. K. JliniitHa anrebpa Ta aHaniTHYHa reoMeTpis : HaBY. ociOHuk. — Pieae : HYBI'TL, 2020. — 205

2. Cropoxenko [. Il. Buma maremaruka.: HaBuanenuii nocionuk B 2 yactunax. Y. I. Jlinilina anrebpa i
anamitnuna reomerpis / 1. I1. Cropoxkenko. — Xapkis: XHTYCT, 2019. 80 c.

3. besymak O. O. HaBuanbhuii nociOHuk 3 niHiHO1 anredpu / O. O. besymak, O. I'. 'anromkin, €. A.
Kouy6inceka. — K. : BIIL "KuiBcekuit yHiBepcuter", 2019. — 224 c.

4. bynnurin B. B. Jliniiina anreOpa Ta anamitTuuHa reometpis: Hau. moci6nuk / B. B. Bynnurin, [.B.
AxnekceeBa, B. O. TI'aiineit, O. O. Auxosuunwmii, H. P. Konosanosa, JI. b. ®enopoga; 3a pen. npod. B. B. bynaurina.
— Kuis. : TBIMC, 2011. — 224 c.

5. Cagactpy O. M. MaTpui Ta cuctemM# JIiHIHHUX piBHSIHB: HaBY. 10ci0. / O. B. CaBactpy, O. M. SIkoBneBa,C.
B. Hdparantok,0. M. bongapesa,nig pea. O. B. CaBactpy. — Oneca : Onec.Han. yH-T iMm. L. I. Meunukosa, 2019. —
120 c.

6. I'punboB b. B. Awnanitiuna reomerpist: [Timpyu. 1uis Bummx TexH. HaBy. 3aknanis. / b. B. I'punbos, 1. K.
Kupunuenko. — Xapkis: ['imuasis, 2008. — 340 c.

7. 3aiiuesa JI.JI., Herpeba A.B. 30ipHuk 3aga4 3 aHaniTuanoi reometpii. — K.: BunaBanuo —momnirpadiuamit
nentp “KuiBcobkuii yHiBepcuret”, 2008. — 200 c.

JOJATKOBA JIITEPATYPA

1. Anppiituyk B.1. Jliniiina anreOpa: HaBu. nocioHuk / B.I. Anapiituyk, b.B. 3a0aBcekuit. — JIpBiB: JIHY imeni
IBana ®panka, 2008. — 226 c.

2. bonnapuyk 1O.B. JliniiiHa anre6pa Ta aHamiTH4YHA reomerpis: HaBd. noci6Huk / 10.B. bonnapuyk, b.B.
Omitnuk. — Kui: KueBo-Morunsaceka akanemis, 2010. — 176 c.

3. Bonommuna T.B. JliniiiHa anre6pa: HaBy. nociOHuk / T.B. Bonommuna. — JIynek: Bexa-/Ipyxk, 2020. — 308

4. lmnamenko B.SI. AnaniTiuna reomertpis Ta JiHiiiHa anrebpa : HaBd.-MeTo1. roci0. / B.S. Innamenko, B.M.
Kpewminb. — Y. 2. Kommiekcni unucina | MHOrowienu. — JIynpsk: PBB «Bexa» Bosaun. Hail. yH-Ty iM. Jleci YkpaiHkw,
2010.-95 c.

IToJsriTHKa OCBITHBOIO MpoOLECY Ta MiACYMKOBOI0 KOHTPOJIIO

AKTHBHA y4yacTh B MPAKTUYHUX 3aHATTAX, TOTpUMaHHS rpadikiB 3/1a4l KOHTPOJIBHUX Ta 1HIUBITYaTbHUX
3aBJlaHb, CaMOCTiiiHa poOoTa 3700yBaya HpU MiJrOTOBLI J0 BCIX BHJIB ayIUTOPHUX 3aHATh, NPUCYTHICTh HA
KOHCYJbTAIlIIX MO OyTH BiJ3HadeHa Ha MiJACYMKOBIH poOoTti momaBanHsM Bifg 0,5 mo 1 6amy. 3mo0yBadui
3000B’s13aH1 JOTPUMYBATHUCh NPUHIIMITIB aKaAEMIYHOT TOOPOUYECHOCTI MPH BUKOHAHHI ITiICYMKOBHX KOHTPOJIBHUX
poOIT.

BincyTtHicTh 3100yBaua Ha KOHTPOJIBbHINM pOOOTI BiAmoBifae omiHii «0 6am.

[Tix gac BCiX BUAIB ayIUTOPHUX 3aHATH 31MCHIOBATH TeIedOHHI 3BIHKHA 3a00POHSIETHCS.




J103BOJISIETHCSl BUKOPUCTAHHS OYb-KHUX MiIPYYHUKIB, TOCIOHMKIB, KOHCIIEKTIB JIEKIill, IHTEpHET-pECypciB
1T 9ac MPOXOHKEHHS MIJCYMKOBUX MTPAKTUYHUX POOIT

3a00pOHEHO BUKOPUCTAHHS OyIb-SIKUX MiAPYYHHKIB, MOCIOHHMKIB, KOHCIIEKTIB JIEKIIiH, MMmaprajok Mmij yac
MIPOXOKEHHS MJICYMKOBUX KOHTPOJIBHUX POOIT.

[epecknananus 3amiky BiOyBaeTbCs 3a BCTAHOBJICHHUM PO3KJIAI0M, a00 MICIs TEPMiHIB NEpecKiIaJaHHs
IHIMBIya IbHO 3a HANTPABJICHHSIM HaBYAIBHOI YaCTHHHU.



