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Pofoua mporpama ckiajeHa Ha ocHOBi CTamnapTy BMINOI OCBiTH, OCBITHBO-IpodeciiHol
mporpamu miArotToBkH Gaxanaspis 2023 poxy Ta HaBYaIbHOTO IUIAHY

IporpamMa ckyiafieHa £ A.O. PaMcbkuM
Mifuc Iniuiany, npi3suine BuKknana4a(is)
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KOMII FOTEPHUX 3aCTOCYBaHb Annpiit PAMCBKUA
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I'onosa Buewoi pau & —0.C. Capenxo

Mianuc [niuiany, npizsuwe

XmenbHupkuii 2023



JIHIAHA AJTEBPA I AHAJITUYHA TEOMETPIS

Tun gucuuIIinl O00B’s13K0Ba

PiBennb BUIIOT OCBiTH [Tepmmii (GakamaBpCHKHIA)
MoBa BUKJIAAAHHSA VYkpaiaceka, AHTITIHCEKa
CemecTp 1

Obcsar kpeautiB EKTC 6

dopmu 3100yTTH OCBiTH Ouna (neHHa)

Pe3ysabTraTu HaBuaHHs. BinnosigHo no CranmapTy BHINOi OCBITHM Ta OCBITHBOI MPOrpaMu JUCLHUILIIHA Ma€e
3a0e3neynTu:

— KomnemeHmHOCHI: 3[1aTHICTh PO3B’SI3yBaTH CKJIaHI cIieliai3oBaHi 3aBJaHHs a0o MpakTU4HI IpoOieMu
iHKeHepil mporpaMHOro 3a0e3NeueHHs], M0 XapaKTepU3yIOThCsl KOMIUICKCHICTIO Ta HEBU3HAYEHICTIO YMOB, i3
3aCTOCYBaHHSIM Teopiit Ta meromiB iHpopMmariitaux texaonorii (IK); 3maTHicTh 10 aOCTPaKTHOTO MUCIEHHS,
anamizy ta cuntesy (3KO1); 3maTHiCTh 3acTOCOBYBaTH 3HaHHS y mpakThuHux cutyaiisx (3K02); 3maTHicTh
3aCTOCOBYBaTH (yHAAMEHTAIbHI 1 MIXKAUCIHUIUIIHAPHI 3HAHHS AJIsl YCTINIHOTO PO3B’sI3aHHS 3aBAaHb 1HXKEHepil
mporpamuoro 3adesnedenus (OPKO08); 3maTHICTD 10 aarOpUTMIYHOrO Ta Joriunoro mucieHus (OK14).

— npozpamui pezynemamu naguanna: CTyACHT, SKUH yCIIIIIHO 3aBEPIINB BUBYECHHS JUCIUILTIHHU, TIOBUHEH:
amanizysamu, MUICCIIPSIMOBAHO wyKamu 1 eubupamu HEOOXIMHI Ajs BUPINICHHS NpodeciiHuX 3aBlaHb
iH(pOpMaIifHO-TOBITHIUKOBI pecypcH 1 3HaHHS 3 YpaxyBaHHSAM Cy4acHUX NOCSATHEHb HaykH 1 TexHiku (ITPHO1);
3Hamu 1 3acmocogyéamu BIANOBIMTHI MaTeMaTHYHI TOHATTS, METOAM IOMEHHOT0, CHCTEMHOrO i 00’€KTHO-
OpIEHTOBAHOTO aHANi3y Ta MaTEMaTHYHOTO MOJICIIOBAHHSI JIsl po3poOKH mporpamHoro 3abesneueHus ([IPH 05)

3MmicT HaBYAJABbHOI TUCHUILTIHU. Matpumi. Busnaunanku. Cucremu niHiitHNX anreOpaiunux piBasHb (CJIAP).
3aranpanii po3B’s30k CJIAP. Omuopigai CJIAP. Bekropu. CkanspHuii, BEKTOPHHIA, 3MIIIaHUA JOOYTKH
BekTopiB. [Ipsima Ha momuHi. PiBHsSHHS mtomumHN B ipoctopi. [Ipsima B mpoctopi. [Ipsma ta mnomuna. Kpusi
npyroro mnopsaky. IloBepxHi apyroro mopsaky. [lome KOMITIEKCHMX 4ucell. MHOTOWICHU. ApU(PMETHYHMIMA
BeKTOpHHH TipocTip. JliHiiHI mpoctopu. JliHiiHI onepaTopu. KBaapaTudHi ¢opmu Ta X 3aCTOCYBaHHSI.

3aniaHoBaHa HaBYAJIbHA AiSVIbHICTE: JIeKIIil — 34 roj., npakTu4Hi 3aHATTsA — 51 rof., camocTilina podora — 95
rof.; pazom — 180 rop.

@opMu (MeTOAH) HABYAHHS. METOJIU MPOOJIEMHOTO BUKJIAJAHHS, ICAYKTHUBHI, CJIOBECHI, HAOYHI (JIEKIIii);
MOSICHIOBAIBHO-UTIOCTPAaTUBHI, ~ YaCTKOBO-TIONIYKOBi,  aHANTHYHI, I1HAYKTUBHI  (TMPaKkTUYHI  3aHATTH),
JOCTITHAIIBKI, YaCTKOBO-TIONTYKOBI (CaMOCTiiiHa po0OoTa: iHANBIAyallbHi 3aBJaHHS).

@opmMHu OUWIHIOBAHHSI Pe3yJbTATIB HABYAHHS. YCHE ONWTYBAaHHS, MHChMOBE OIMUTYBaHHS (CaMOCTIHHI Ta
KOHTPOJIbHI POOOTH), 3aXHCT iHAUBIAyaTbHUX POOIT, TECTOBUH KOHTPOJIb, TIMCHMOBHI iCITUT.

®dopma ceMecTPOBOro KOHTPOJIIO: iciiuT — 1 cemecTp.

HapuyauabHi pecypeu:

1. Jlinitina anreOpa Ta aHaIITHYHA TEOMETPIs : Kypc Jekiii ;s ctyaentis 1T cnemiansHocTei / A. O. Pamchbkuid,
H. O. Apenska, O. A. TlomaBceka. — XmenbHuubkuit : XHY, 2023. — 257 c.

2. Jliniiina anrebpa ta enemeHTH reometpii./O. Hukudopuun. — [lpukapnaTcbkuii HalliOHANBHUKN yHIBEPCUTET
imeni Bacuis Credanuka. YHiBepcurer Kasumupa Benukoro B bumrori, 2022. — 346 c.

3. Ocanua JI.K. JliniiiHa anreOpa Ta aHaiTUYHA reoMeTpist : HaBd. mociOHuK. — PiBue : HYBI'TI, 2020. — 205 c.
4 Murray, B. M. F. (2018). Linear Algebra and Analytic Geometry. ETP.— 293 p.

5. MoayneHe cepenosuiie s Hauanuss MOODLE. Jloctyn 1o pecypey: https://msn.khnu.km.ua.

6. Enextponna 6ibmioreka yniBepcurety. JocTyn 1o pecypey: http://lib.khnu.km.ua/asp/php_f/plage lib.php.

Buknagau: kanauaat Qpizuko-MaTreMaTHYHHUX HAYK, TOLEHT PaMcekuii Anapiit OnekcanapoBuy


https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

3. HOACHIOBAJIBHA 3AITMCKA

Huctumnina «JliHiiiHa anreOpa Ta aHAIITHYHA TEOMETPIs» € OIHIECI0 3 NUCIUIUIIH 3arajbHOi
HiATOTOBKM 1 TOCiJae BaXJIMBE MICIle y MiAroToBLI (haxXiBIiB OCBITHHOTO piBHS «OakamaBp» 3a
OCBITHBO-TIpO(ECiitHOIO MporpaMoro «IHXeHepist MporpaMHOTo 3a0€3MeYeHHS.

Mema oucyunninu: HaBYUTU CTYACHTIB HEOOX1THUM TEOPETHYHUM Ta MPAKTUYHUM HABUYKAM
3 JIHIHHOI Ta BEKTOPHOI ainreOpu ¥ aHaJITUYHOI TeoMeTpii, IO JOMOMOXKE iM BHUPOOUTH BMIHHS
BUKOPUCTOBYBaTH HaOyTi 3HAHHS NpPU CHCTEMHOMY IiAXOJi 1O BHUPINICHHS 3aBAaHb B raimysi
npodeciiHol AISTBHOCTI

Ilpepexeizumu - Buxinna.

Kopexkeizumu — O311.02 Matematuunuii anami3, O311.03 JluckperHa maTemaTuka.

BinnosinHo 1o Ctannapty BUIIOI OCBITH 13 3a3HAYEHOI CHEMIaIbHOCTI Ta OCBITHBOI IpOrpaMu
NUCHUIUIIHA Ma€ 3a0€3IIEYNTH

IIpeomem oucyunninu: OCHOBHI METOM Ta MOHATTS JiHIIHOI anreOpy Ta aHATITUYHOT
reoMeTpii.

3asoannsa oucyunninu. Cghopmysamu 3aranbHi Ta CHEIiaIbHI KOMIIETEHTHOCTI IIIO0 31aTHOCTI
JI0 pO3B’sI3aHHSI CKJIAJIHUX CTICIiaTi30BaHMUX 3aBJaHb a00 MPAKTUYHUX ITPOOIJIEM 1HKEHEPIT TPOrpaMHOTO
3a0e3MmeueH s, M0 XapaKTePU3YIOThCs KOMIUICKCHICTIO Ta HEBH3HAYCHICTIO YMOB, i3 3aCTOCYBaHHSIM
Teopii Ta METOAiB iH(OPMALIMHUX TEXHOJIOTiH; aOCTPAaKTHOIO MUCICHHSA, aHali3y Ta CHHTE3Y;
3aCTOCYBaHHS 3HAHb y  MPaKTUYHHX  CHTYyaIlisfiX; 3acTOCyBaHHS  (QyHIAMEHTAIBHUX 1
MDKAMCUMIUTIHAPHUX 3HaHb JJS  YCIIIIHOTO PO3B’SI3aHHS 3aBJaHb 1HXKEHEPil MpOrpamMHOro
3a0e3MeueHHs; AITOPUTMIYHOTO Ta JIOTIYHOTO MHUCIICHHS.

KomnerentHocTi, Ha popmyBaHHA AkuX cnipsiMoBaHo OK:

[HTerpambHa — 3AaTHICTE PO3B’S3YBATH CKIIAJHI CIICHiali3oBaHi 3aBIaHHS a00 MpPaKTHYHI
mpobieMu 1HXeHepii mporpaMHOro 3abe3MeueHHs, IO XapaKTepU3YIOThCA KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB, i3 3aCTOCYBAaHHSM TE€OPil Ta METOAIB iH(POPMAIIHIX TEXHOIOTH.

3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHANII3Y Ta CHHTE3Y.

3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIisIX.

®KO08. 3gaTHicTh 3acTOCOBYBATH (PyHIAMEHTAIbHI 1 MUKAUCUUIUTIHAPHI 3HAHHS [Tl YCHIIIHOTO
PO3B’s3aHHS 3aBJaHb IHKEHEPIi MPOrpaMHOTo 3a0€3MeYCHHSI.

O®K14. 3naTHICTH 10 aNTOPUTMIYHOTO Ta JOTIYHOTO MUCIICHHS.

IIporpamui pe3y1ibTaTH HAaBYaAHHSA, HA 3a0e3neyeHH sikuX cnpsimoBano OK:

ITPHO1. AmanizyBatu, LilecHpsMOBaHO UIyKaTH 1 BHOMpATH HEOOXiAHI JUIsl BUPILICHHS
npodeciiHuX 3aBaaHb 1HPOPMAIINHO-OBIIHUKOBI PECYpPCH 1 3HAHHS 3 YypaxyBaHHSM CydyacHHUX
JOCATHEHb HAYKH 1 TEXHIKH.

I[TPH 05. 3natu 1 3acTOCOBYBAaTH BIAMOBIAHI MaTeMaTHYHI TOHSTTS, METOAU JTOMEHHOTO,
CHUCTEMHOTO 1 00’€KTHO-OpPI€EHTOBAHOTO aHali3y Ta MAaTeMaTUYHOTO MOJENIOBAaHHS Ui PO3POOKU
MPOTPaMHOTO 3a0€3MEUCHHS.

Ilonimuka Oucyunninu Opradizaiiss OCBITHBOTO NpOIECy 3 AMCUUIUIIHU BiJIOBIJIA€ BUMOTaMm
MIOJIOKEHb MPO OpraHi3aliiHe 1 HaBYAJIbHO-METOJMYHE 3a0€3MeUeHHs] OCBITHBOTO MPOLIECY, OCBITHIN
nporpami Ta HaByaJibHOMY IaHy. CTyaeHT 3000B’s3aHUM Bi/BITyBaTH JIEKLii, MPaKTHUHI 3aHATTA,
nmabopaTopHi poOOTH, TOIIO, 3TITHO 3 PO3KIAJOM, HE 3aIli3HIOBATHCS Ha 3aHATTS, BUKOHYBATH YCi
3aBJIaHHsI Ta KOHTPOJIbHI TOYKH BiAMOBIAHO 10 rpadika. [IpomyiieHi npakTHyHi 3aHATTS 1 1abopaTopHi
poOOTH CTYIEHT 3000B’sS3aHMI OIpallOBaTH CaMOCTIMHO y MOBHOMY 00Cs31 1 BIA3BITYBaTH INepen
BHKJIQ/JIaueM HE Ti3HIIe, HDK 3a THXKACHb JI0 4YeproBoi artectarii. Jl0 TpakTUYHUX 3aHATH 1
nabopaTopHUX POOIT CTYACHT Ma€ MiArOTYBATHUCS 32 BIAMOBIIHOK TEMOIO 1 MPOSBIATH aKTHUBHICTb.
HabyTTi 0c06010 3HaHHS 3 AMCUUILIIHY 200 ii OKpeMUX po3/LTiB y HepopMalibHIN OCBITI 3apaXOBYIOTHCS
BiANOBiAHO 10 [lookeHHs Mpo MOpSAIOK Iepe3apaxyBaHHS pe3yJbTaTiB HAaBYAHHS Ta BU3HAUYEHHS
akaseMiyHoi pizHuui y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPEJAUTIB JTUCIUIIJIITHA

Ha3Ba Tremn

KinbkicTh roaus, BigBegeHux Ha:

Jenna ¢popma

Jlexmii IpakTuyni Camocriiina
3aHATTH pobora

Hepwuii cemecmp
Tema 1. Matpuili, BA3HAUHUKH Ta
CHUCTEMHU JIHIHHUX anreOpaiuHux 8 14 20
PIBHSIHB.
Tema 2. Bextopna anreopa. 4 8 13
Tema 3. AHaJITHYHA TEOMETPIsl. 10 14 27
Tema 4. [lone KOMIUIEKCHUX YHCEIT Ta 4 8 11
MHOTOYJICHH.
Tema 5. [Ipocropu, oneparopu Ta 8 7 o4
KBaJApaTu4Hi Hopmu.

Pa3zom 3a 1-ii cemecTp: 34 51 95




5. IPOTPAMA HABYAJIBHOI JIJUCHOUILJITHA

5.1. 3micT JekniiHOrO Kypcy

Howmep
JIEKII1

[Tepenik TeM JIeKIIiH, ix aHOTAITIi

Hepwiuii cemecmp

Kine-
KICTB
TOIUH

Tema 1. Mampuuyi, éusnaunuku, ma cucmemu JiHIHHUX A12e0paiyHuUx
Pi6HAHb.

Matpuui. [Tonsrrs matpumi. OcHoOBHI iX Buu. JIiHIHI oneparlii 3 MaTpUIsIMH,
X BIaCTUBOCTI. MHOKEHHS MAaTPHIIb.
JliT.:[1] c. 18-27

Busnaunuku. IloHATTS BU3HAYyHHMKA N-TO MOpPsIKY. MiHopu Ta anreOpaiuHi
nonoBHeHHs. O0UKCIeHHs] BU3BHAYHUKIB 2-T0, 3-T0, N-T0 mopsaKy. BractuBocTi
BU3HAYHMKIB. 3BEIEHHS BH3HAYHHKA [0 BEPXHBO-TPUKYTHOTO BUIJIIY.
O6epuena matpuiist. Panr Matpuili Ta Horo o0YnCICHHS.

Jit.:[1] c. 5-27

Cucremu ai”iiinux anreopaiunux piBusinb (CJIAP). OcHOBHI O3Ha4YeHHS.
Kpurepiii icnyBannsa Ta eguHocTi po3B'sisky CJIAP — teopema Kponekkepa-
Kanemnni. Po3p’sa3yBannsa CJIAP matpuunum merogom. @opmynu Kpamepa.
JIiT.:[1] c. 28-38

3araasuuii  po3p’sizok  CJIAP. Opnopigni CJIAP. Enemenraphi
neperBoperHss CJIAP. Meron I'ayca. Meron XKoppana-I'ayca. IloOymoa
6asucHux po3B’sa3kiB CJIAP. Onnopinni CJIAP.

JliT.:[1] c. 39-46

Tema 2. Bekmopna anzeopa.

Bextopu. OcHoBHI noHATTA. JIiHINHI oneparii HaJ] BEKTOpaMHu, iX BIACTHBOCTI.
JIiniitH1 komOiHaii BekTopiB. JIiHIHO He3alexH1 cucteMu BekTopiB. basucy,
po3kIaj BekTopa o 6asucy. [Ipoekiis BekTopa Ha Bich. BinacTUBOCTI mpoeKIiii.
I[TACK. Koopnunatu 1 noBxuHa BekTopa. HanpsMui kocunycu Bexkropa. [loin
BiJIpi3Ka B 32/1aHOMY BiJTHOIIIEHHI.

Jlit.:[1] c. 47-54

CxansipHuii, BeKTOPHHM, 3MimIaHuii N00yTKM BeKTOpiB. CKalsIpHUH,
BEKTOPHHUM Ta MIIIaHUNA AOOYTKH, iX O3HAYEHHS, BIACTUBOCTI, OOYMCIEHHS Ta
3aCTOCYBaHHH.

JIiT.:[1] c. 55-61

Tema 3. Ananimuuna zeomempis.

10

IIpama na nuommui. [ToHATTS piBHSHHS niHII. Bugu piBHSHB npsmoi Ha
IomuHi. Bigctane B TOUKM 70 npsiMoi. B3aemHe po3MilieHHs JBOX HNpSIMUX
Ha muomuHi. KyT MDK JgBOoMa mnpsSMUMH. YMOBHU MapaleilbHOCTI Ta
NEPIEHAUKYISIPHOCTI IBOX MPSMUX.

JIiT.:[1] c. 62-73

PiBHsiHHS nuiolMHU B pocTopi. OCHOBHI BUIU PIBHSAHHSA IUIOMKUHU. B3aemHe
po3MilIeHHs ABOX IiomuH. KyT Mixk [BOMa IionHaMH. BincTanp BiJl TOUKH
710 TUIOUIMHH. Y MOBH MapaseabHOCTI 1 NEPIEHIUKYISIPHOCTI JBOX ITUIOIIMH.
JIiT.:[1] c. 74-82

IIpsima B mpocrtopi. [Ipsima Ta niomuHa. Buau piBHSAHHS PsIMOi B TPOCTOPI.
B3aemHe po3MilieHHs 1BOX npsiMux. BincTtanp Bin Touku g0 npsimoi. Kyt mik




JIBOMa NPSIMUMHU. Y MOBU MapaeabHOCTI Ta NEPIEHANKYISIPHOCTI IBOX MPSIMHUX,
npsMoi Ta iomuHu. KyT MiXk MpsIMOIO Ta IUIOMIKMHOIO.
JIiT.:[1] c. 83-93.

10 Kpusi gpyroro nopsiaky. Iloustrst KpuBoi qpyroro nopsaxy. Eminc, rinepbona 2
Ta mapabosia — X T€OMETPUYHI BJIACTUBOCTI Ta PiBHSAHHA. PIBHAHHS KpHBOi
JPYToro NOpsAKY B MOJSPHINA CUCTEM] KOOPAUHAT.

JliT.:[1] c. 94-108.

11 IMoBepxHi apyroro mopsiaky. IloHATTs moBepxHi apyroro mopsaky. Kiacu 2
HEBUPO/DKEHHUX TOBEPXOHb JPYToro mopsaaky. MeToa mapaielbHuX mepepisiB
JOCITIDKEHHS (POPMHU TTOBEPXOHBb.

JIiT.:[1] c. 109-118.
Tema 4. ITone komnieKkcHux yucen ma MHO2041eHU. 4

12 IoJie kKoMIIeKCHUX YMcelsl. BuznaueHHs, reomMeTpuuHe 300paxkenHs. @opmu 2
3anmucy KoMmIuiekcHux yucen. Omneparii 3 HuMu. @opmyna Myaspa. @opmyna
Einepa.

JliT.:[1] c. 119-131

13 MHuorowjenud. Apudmernyni nii Hajg MHOrowieHamu. KopeHi MHOrowieHa. 2

OcHoBHa Teopema anredpu. Po3kiananHs MHOTOWIEHA HA MHOYKHHUKH.
JliT.:[1] c. 132-151
Tema 5. IIpocmopu, onepamopu ma KeaopamuyHi gpopmu. 8

14 ApudMeTHYHUIT BeKTOPHUI NpocTip. BexTopu Ta niHiliHI onepartii HaJl HUMH. 2
JliniiiHa 3anexHicTh BekTopiB. [lignpocropu, ix 6a3u, BAMIpHICTb.

JIiT.:[1] c. 152-166

15 Jliniiini nmpoctopu. Ilonarts miHiiiHOrO mpoctopy. JliHiiiHA 3aeXHICTH i 2
JiHIAHA HE3aJeXHICTh BEKTOPIB JIIHIMHOTO TpocTopy. Po3MipHicTh 1 6a3uc
npoctopy. Koopannatu Bextopa. [lepeTBopeHHS KOOpAWHAT BEKTOpA MPH 3MiHi
6azucy. EBkiigoBuii mpocTip.

Jlit.:[1] c. 167-187

16 Jliniiini oneparopu. Jliniiine neperBopeHHs 1 iioro marpund. Jii 3 TiHIHHUMEU 2
nepeTBopeHHsIMU. OOepHeHe nepeTBOpeHHs. BiacHi 3HaueHHs 1 BJIacHI BEKTOpHU
JiH1HOTO oneparopa. JIiHilHI epeTBOPEHHSI €BKIIIIOBUX ITPOCTOPIB.

Jlit.:[1] c. 188-223.

17 KBaaparnuni ¢popmu ta ix 3acrocyBanns. JIiHiliHI Ta KBaJpaTu4Hi GOpMHU B 2
R™. Marpuns kBagpaTuyHoi (opmu, ii TepeTBOpeHHs Mpu 3MiHI Oasucy.
Kanoniunumii BUrisa kBaapaTudHoi Gopmu. 3BeACHHS KBaApaTUIHOI (HOPMHU 10
KaHOHIYHOT'O BUIUIALY. 3BE/IEHHS 0 KAHOHIYHOTO BUIJIAY PIBHSHb KPUBUX Ta
MTOBEPXOHb JPYTOTO MOPSAKY.

Jlit.:[1] c. 224-255.
Pa3om 3a 1-ii cemecTp: 34
5.2 3MicT NPaKTUYHHUX 3AHATH
No Kinpkicts
. TeMa NpaKTHYHOIO 3aHATTSH -
Hepwuii cemecmp
Tema 1. Mampuuyi, usnaunuxku, ma cucmemu JiHilHUX anzedpaiyHux 14
PieHAHb.
1 MaTtpuui. Oneparii Hal MATPUIISIMH. 2
JIiT.: [5] c. 10-20
2 EnemeHTapHi nepeTBopeHHs1 MAaTPUILb. 2

JIiT.: [5] c. 10-20




3 O0uuc/IeHHsI BU3SHAYHUKIB 2-T0 MOPSAKY. 2
JIit.: [5] c. 4-10.
4 OO0uuc/IeHHs] BU3HAYHUKIB BUIIUX MOPsAAKiB. OOepHEeHa MaTPHIISL. 2
Jlit.: [5] c. 4-20
5 Po3B’sizyBaHHsI cucTeM JiHiHUX piBHAHBb. Panr Matpuiti. Meron [Mayca 2
po3B’sizyBanHsi CJIAP.
JIit.: [5] c. 20-24, 26-29
6 JoBisabHi CJIAP. Teopema Kponekepa-Kanermri. 2
JIit.: [5] c. 24-29
7 OnHopiaHa cucreMma JiHiiiHux piBHsiHb. CamocTiitHa po6oTa 1 2
Jlit.: [5] c. 24-29
Tema 2. Bekmopna anzeopa. 8
8 BekTopu Ta Jginiiini onepauii Hax Humu. ['eomerpuunmii BekTop. [losmin 2
BiJpi3Ka B 3aJjaHOMY cCIIiBBiHOIIEeHHI. [Ipoekuis BekTopa Ha Bick. KyT Mix
BeKkTopamu. HamnpsiMH1 KocuHycH BeKTOpa
Jlit.: [5] ¢.29-32, 34-36, 39-43
9 Po3kiaan BekTopa 3a 6a3ucom. JIiniiiHO 3anexHi (He3alIeKH1) BEKTOPH. 2
Jlit.: [5] ¢.29-32, 34-36, 39-43
10 | BexTopHuii no6yTok. Moro 3acTocyBanms. 2
Jlit.: [5] ¢.36-37, 40-43
11 | Mimanuii 706yTok BekTopiB. Moro 3acTocysanns. Camocriiina po6ota 2 2
Jlit.: [5] c. 32-36, 39-43
Tema 3. Ananimuyuna zeomempis. 14
12 PiBHsinHsI npsiMoi Ha mutomuHi. OCHOBHI BUM PIBHSHB MPSAMOi Ha TUTOIIHH] 2
JIiT.: [5] ¢.44-53
13 B3aemHe po3MilieHHs MPSIMUX HA MJIOLIMHI. BifcTaHp BiJl TOUYKH 10 2
MPpSIMO1
Jlit.: [5] ¢.44-53
14 Ilommua. OCHOBHI BUIM PIBHSIHB TUIONMHU. B3aeMOpO3MillleHHS TUIOIIHH. 2
Jlit.: [5] c. 53-58, 63-66.
15 | IIpsima y mpocTtopi. B3aemopo3mileHHs MpsIMUX Yy IPOCTOP. 2
JIiT.: [5] c. 58-66.
16 | B3aemHe po3milieHHs MPAMOI Ta NJIOUIUHH. 2
JIit.: [5] c. 53-66.
17 | KpuBi 2-ro mopsinky. KaHoHI4YHI piBHSHHS Koja, elirca, rinepOoiu Ta 2
napaloJiu.
JIiT.: [5] c. 68-75
18 | IToBepxHi 2-ro nmopsaky. CamoctiitHa poboTta 3. 2
Jlit.: [5] c. 76-82.
Tema 4. Ilonie KOMNIEKCHUX YUCE MA MHOZOYTIEHU. 8
19 KomnuiexkcHi uncia Ta aii Hag HumMu. AnredpaiusHa ¢popma 3amnucy 2
KoMmIuiekcHoro uucna. Jlit.: [5] ¢.111-117
20 | KomnuekcHi ynciia ta aii Hag HuMu. TPpHroHOMETpUYHA Ta TIOKAa3HUKOBA 2
dhopmu KomIIeKcHOTO yrcia. @opmynu Myaspa.
Jlit.: [5] ¢.111-117
21 Mmuorouinenun. Cxema ['opaepa. HC/l, HCK muorounenis. Po3kian MHOorousiesna Ha
MuoxHUKH. Teopema besy. Jlit.: [1] ¢. 150-151; [5] c. 47-61
22 | Ky6iuni piBussaus. ®opmynu Kapnaso. 2
Jlit.: [1] c. 150-151; [5] c. 47-61
Tema 5. Illpocmopu, onepamopu ma keaopamuuni gpopmu. 7
23 BuaacHi BeKTOpH i BJIaCHi 3HaYeHHS. 2
JIit.: [5] c. 37-43.
24 | Jliniitni omeparopu. Matpuui niHiliHEX onepaTopi. CamocriitHa po6ota 4. 2

Jlit.: [5] c. 37-43.




25 KsagpaTuuni gopmu. 2
JIit.: [5] ¢. 37-43.
26 | 3BeeHHs PiBHSIHb KPHBUX TA MOBEPXOHb 10 KAHOHIYHOI O BUIJISIAY. 1
JIiT.: [5] c. 37-43.

Pa3om 3a 1-ii cemecTp 51

5.3. 3micT camocTiiiHoI (Y T.4. iIHIMBiIYyaIbHOI) po60TH
CamocriitHa poOO0Ta CTyIEHTIB MOJIATAE Y CUCTEMAaTUIHOMY ONPAIIOBaHHI MPOTPAMHOTO MaTepiaty
3 BIAMOBITHUX JpKepelt iHdopMallii, miArOTOBII 0 BUKOHAHHS 1 3aXUCTY 1HIAMBIAyaJIbHHUX JOMAIIHIX POOIT,
ONUTYBaHHs (TECTyBaHHS) 3 TCOPETHYHOrO Ta MPAKTHYHOTO MaTepially, BUKOHAHHS CAMOCTIHHHX Ta
aTecTaliiHUX KOHTPOJIBHHUX POOIT, MATOTOBKY /IO ICTIMTIB TOIIIO.

3MicT caMmocTiiiHOTI po0OTH CTYIEHTIB

Ne . AV KinbkicTh
3MicT caMOCTIiHOT pOOOTH
THXKHSI TOAMH
Hepwiuii cemecmp

1 OmnpairoBaHHs JEKIIHHOTO MaTepiay, MATOTOBKA 0 MPAaKTUYHOTO 3aHATTS 5
Nel Ta 2, orpumanns 1JI3Nel.

2 OmnparroBaHHs JIEKIIHHOro Marepiaiy, MiArOTOBKA 10 MPAKTUYHOIO 3aHATTS 5
Ne3, po3B’si3anns 1 nrucbMoBe odopmiieHHst Brpas [/I3Nel.

3 OnpargtoBaHHs JIEKIIHHOro Marepiaiy, MiAroTOBKA 10 MPAKTUYHOIO 3aHATTS 5
Ne4 ta 5, miaroroBka 1o 3axucty [JI3Nel

4 OnparroBaHHs JIEKIIHHOro Marepiaiy, MiAroTOBKA 10 MPAKTUYHOIO 3aHATTS 5
Ne6, migroroska jo 3axucty [JI3Nel.

5 OnpargtoBaHHs JIEKIIHHOro Marepiaiy, MiAroTOBKA 10 MPAKTUYHOIO 3aHATTS 7
Ne7 Ta 8, miaroroBka 10 camoctiiiHOi poboTH Nel.

6 OmnparrroBanHs JICKIIHHOTO Matepiaiy, MiAroTOBKa 0 MPaKTHYHOTO 3aHATTS 6
No9, 3axmct [JI3Nel, orpumannst 1JI3Ne2.

7 OmnparrroBanHs JICKIIHHOTO MaTepiaiy, MiAroTOBKa 0 MPAKTHYHOTO 3aHATTS
NelO Ta 11, po3B’s13anHs 1 nucbMoBe opopmiieHHs Biipas [JI3Ne2, miaroroBka 6
JI0 caMOCTIHHOI poboTu Ne2.

8 OnparfroBaHHs JIEKIIHHOrO Matepiaiy, MiAroTOBKa 10 MPAKTUYHOTO 3aHATTS 5
Nel2, migroroBka no 3axucty 1JI3Ne2.

9 OmnparfroBaHHs JIEKIIHHOrO Matepiaiy, MiAroTOBKA 10 MPAKTUYHOTO 3aHATTS 5
Nel3 Ta 14, 3axuct [JI3Ne2.

10 OnparrroBaHHs JIEKIIHHOro Marepiaiy, MiArOTOBKA 10 MPAKTUYHOTO 3aHATTS 5
Neol5, orpumanss [JI3Ne3.

11 OnparrroBaHHs JIEKIIHHOro Marepiainy, MiJroToBKa J0 MPaKTUYHOTO 3aHATTS 5
Nel6 ta 17, po3’sizanns i nmuckMoBe odopmieHHs Bipa [JI3Ne3.

12 OmnpaitoBaHHs JEKLUIHHOTO MaTepiay, MIATOTOBKA A0 MPAaKTUYHOTO 3aHATTS
Nel8, po3p’s3anHs i muckMoBe odopmiteHHs Bipas [J[3Ne3, miaroroBka mo 6
caMocTiiHO1 po6oTu Ne3.

13 OnparrroBaHHs JIEKIIHHOr0 Marepiaiy, MiAroTOBKA 10 MPAKTUYHOTO 3aHATTS 5
Nel9 Ta 20, po3B’sizanHs i muckMoBe odopmiieHHs Bipa [JI3Ne3.

14 OnparrroBaHHs JIEKIIHHOTO MaTepiaiy, MiAroTOBKA 10 MPAKTUYHOTO 3aHATTS 5
Ne21, migroroska no 3axucty 1JI3Ne3.

15 OmnparrroBaHHs JIEKIIHHOTO MaTepiaiy, MiAroTOBKa 10 MPAKTUYHOTO 3aHATTS 6
No22 Ta 23, 3axuct [JI3Ne3.

16 OmnparrroBaHHs JIEKIIHHOTO MaTepiaiy, MiAroTOBKa 10 MPAKTUYHOTO 3aHATTS 6
Ne24, miroroBka 10 caMOCTiHHOT poO6oTH N4,

17 OnparrroBaHHs JIEKIIHHOr0 Marepiaiy, MiAroTOBKA 10 MPAKTUYHOTO 3aHATTS 7
No25 ta 26, miaroroBka /0 iCIIUTY.

Pazom: 95




6. METOJIHN HABYAHHSA

[Tporiec HaBYAaHHS 3 TUCHMIUIIHM I'PYHTYETbCS HAa BUKOPUCTAHHI TPAAMLIMHUX Ta Cy4aCHUX
MetoxiB. [IpakTuuHi 3aHATTSI TPOBOIATHCS 3 BUKOPUCTAHHSAM 1H(GOPMAIIMHIX TEXHOJIOTIH 1 MalOTh 3a
METy — HaBYUTH CTYJCHTIB HEOOXIJHMM TEOPETHYHUM Ta MPAKTUYHUM HABUYKaM 3 JIHIHHOI Ta
BEKTOPHOI anreOpy i aHATITUYHOI reoMeTpii, IO J0MOMOXKe IM BUPOOUTH BMiHHS BUKOPHCTOBYBATH
HaOyTi 3HAHHS MPU CUCTEMHOMY HiAXO/I1 10 BUPIIIEHHS 3aB/IaHb B raiy3i npodeciiHoi qisIbHOCTI

7. ©°OPMHU 1 METOIHU OHIHIOBAHHS PE3YJIBTATIB HABYAHHA

[ToTounuii KOHTPOJIb 3AIMCHIOETHCS MMiJl Yac JEKIIHHUX Ta MPAaKTUYHHUX 3aHATh. CemecTpoBuit
KOHTPOJIb NMPOBOAUTHCS Yy popmi icnuty. [Ipy BUBEEHHI OCTaTOYHOI OLIHKHA BPAaXOBYIOTbCS PE3YJb-
TaTH MMOTOYHOTO KOHTPOJIIO Ta MUCHMOBOTO ICIIUTY.

I[Tporec ouiHIOBaHHS MIATOTOBICHOCTI CTYIEHTa MOYKHA PO3JLIIMTU Ha €TalHu:

[lepmmii eran OLIHIOBaHHS HAINPaBJICHUA Ha BU3HAYEHHS 3HaHb 1H(OOPMAIIITHOTO MIHIMyMY.
SIKIIO CTYAEHT TBEpAO 3acBOIiB BHU3HAUYEHY HABUAIBHUM IUIAHOM CyMy (OpMajbHMX 3HaHb, TO L€
O3Hayae, M0 BiH BMi€ BUKOPUCTATH iX NPH BUPIMIEHHI pPI3HUX NHUTaHb OE3MEKHM Ta 3aXUCTY
KOMIT'IOTEPHUX CHUCTEM, IPOEKTYBAHHS Ta peaslizalii IporpaMHUX CUCTEM 3axHUcTy iH(opmarii Ta ix
KOMIIOHEHTIB, BMi€ aHAIi3yBaTH Ta pO3MHPHUTH iX. [Ipn boMy HEOOXiTHO BCTAHOBUTH PiBHI Ta KpUTEPii
c(hOpMOBaAHOCTI 3HAHB IIOJI0 3MICTY HaBYAIBHUX €JIEMEHTIB. TaKUMU PIBHSAMH €:

Osnaiiomyo-opienToBHui  (OO) — ocoba Mae OpIEHTOBHE YSBICHHS IIOJO TMOHSATH,
SIKI BUBYAIOTHCS, 37]aTHA: PO3B’A3yBaTH THUIIOBI CIEIiali30BaHi 3a1a4i, MPaBWIBHO OOMpPATH METOIH X
PO3B’SA3Ky, OOTPYHTOBAaHO BUKOPHUCTOBYBATH HaOyTi 3HAHHS Ta Cy4acHi iHPOpMaIiiHI TEXHOJIOTIT s
aHaII3y TOCTABJICHUX 3a/1a4 Ta MPUUHATTS BIIMOBIIHUX PIIlICHb, BMITH a0OCTPAKTHO MHUCIIUTH.

[onsritHo-ananiTnanmii (ITA) — ocoba Mae 4iTKe ysSBICHHS I[0JI0 HABYAJILHOTO 00'€KTY, 37aTHA
MIEPEHECTH PaHillle 3ACBOEHHI 3HAHHS Ha THIIOB1 CUTYAIIii.

[TponykTtuBHO-cuHTeTHUHUH (I1C) — 0coba Mae riboKe po3yMiHHS 11010 HABYAJILHOTO 00'€KTY,
3/1aTHA 3A1MCHIOBATH CUHTE3, TEHEPYBATH HOBI i7e1 Ta ySABICHHS, IEPEHOCUTH paHillle 3aCBOEHH] 3HAHHS
Ha HETHUIIOB1, HECTAHJAPTHI CUTYAIIii.

[Ipu BHUKIaTaHHI TUCHUILUTIHA BUKOPHCTOBYIOTHCS TaKi BHJIM HABUAIBHHX 3aHATh, SK JICKIIii,
MPAKTUYHI 3aHATTS, IHUBIlyaJbHE KOHCYJIBTYBaHHS 1 KEPIBHUIITBO CAMOCTIHHOIO pOOOTOIO CTYIEHTA.

Koxxnuii Bua poOOTHM 3 IUCHUIUIIHUA OINHIOETHCS 3a womupubanvHoro mkanow. CemecTpoBa
MiICYMKOBA OIIIHKAa BU3HAYAETHCS K CEPEIHbO3BAKEHA 3 YCIX BHJIIB HABYAIbHOT pOOOTH, BAKOHAHUX 1
3IaHUX NO3UMUGHO 3 BpaxyBaHHSIM KoedillieHTa BaroMocTi. Barosi koediiieHTH 3MiHIOIOTHCS 3a7I€KHO
BiJ CTPYKTYpH JUCLMILIIHM 1 BXKJIMBOCTI OKpeMHUX ii BUIiB poOiT. CTyAeHT, skuii HaOpaB MO3UTUBHUI
CepeIHbO3BAXEHUI Oall 3a MOTOYHY POOOTY 1 HE 37aB MIJCYMKOBHHM KOHTPOJIbHUHM 3axif (1CHHT),
BBAXKA€THCSI HEBCTUTAIOUHM.

[Ipu oniHIOBaHHI 3HAHb CTYJIEHTIB BUKOPUCTOBYIOTHCS PI3HI 3aCO0M KOHTPOJIIO, 30KpEMa: yCHE
ONUTYBAHHS Ha MOYATKy MPAKTUYHOTO 3aHSATTSA; SKICTh BUKOHAHHS, HAOyTTS TEOPETUYHMX 3HaHb 1
NPaKTUYHUX HABHYOK NEPEBIPSAETHCS MIISIXOM 3aXUCTY 1HIUBIAYIBHOTO IOMAITHHOTO 3aBIaHHSI 3T1THO
3 poOOYOI0 IPOTPaMOI0 AUCIUILITIHH.

OmiHka, sika BUCTABISIETBCS 3a NpaAKmuuHe 3aHAmMms, CKIAIA€ThCs 3 TAaKUX EIIEMEHTIB: YCHE
ONUTYBAHHS CTYJAEHTIB; 3HAHHA TEOPETUYHOrO0 MaTepially 3 TeMM; SKICTb O(OPMIIEHHS
1HJUBIIYaJIbHOTO TOMAIIHBOTO 3aBJIaHHS; BMIHHS CTy/A€HTa OOIPYHTYBaTH HMPUNUHATI KOHCTPYKTHUBHI
pIllIEHHS; CBOEYACHMM 3aXMCT 1HAMBIAYaIbHOIO JIOMALIHHOI'O 3aBJAaHHS Ta CBOE€YACHE HAINMCAHHA
CaMOCTIHHUX Ta KOHTPOJIbHUX pOOIT. JIJIi BUKOHAHHS NPOTrpamMH AMCHUUIUIIHM CTYJEHT HOBHHEH
OTPUMATH MO3UTUBHI OIIIHKH 3 KOXKHOTO BUIY CEMECTPOBOTO KOHTPOJIIO, a caMe: ayTUTOPHOT poOOTH,
KOHTPOJIbHUX, CAMOCTIMHUX POOIT Ta 1HIMBIAyadIbHUX JOMAITHIX 3aB/IaHb.

TepmiH 3axucCTy iHAMBIAYaJbHOTO JOMAIIHBOTO 3aBIAHHS BBAXKAETHCS CBOEYACHUM, SKILO
CTYJICHT 3aXHCTHB HOT0 Ha HACTYITHOMY TIICJIsl BUBUEHHS BIAMOBIAHOI TEMH 3aHSTTI.

[Ipony1eHe NpakTUYHE 3aHATTS CTYACHT MOBUHEH BiANPAIIOBATH y BCTAHOBJICHUH BUKJIaAayeM
TEpMiH, ajie He Mi3HillIe, HIJK 32 TUXAEHb J0 3aBEPIICHHS TEOPETUYHUX 3aHATh Y CEMECTPI.

IIpu oyintosanmi 3nanb CTYJCHTIB BUKJIA1a4 KEPYETHCSI TAKUMHU KPUTEPISIMHU.

OuiHKy ,,BiAMIHHO”, 3a mKanow ECTS — A (quB. mikaiy OLIHOK), OTPUMYE CTYJEHT 3a INIMOOoKe
1 MOBHE OMaHyBaHHS 3MICTY HaBYAIBHOTO MaTepiaiy, B IKOMY BiH JIETKO OPI€HTYEThCS, MOHATIHHOTO
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amapary, 3a yMiHHS 3B’ sI3yBaTH T€OPilO 3 MPAKTHKOIO, BUPINIYBATH MPAKTUYHI 3aBAaHHs, BUCIOBIIOBATH
1 oOrpyHTOBYBaTH CBOi Cy/DKeHHs. BinMmiHHa oliHKa mepen0adae TpaMOTHUH, JIOTIYHMNA BUKIA[
BIAMOBIAl (K B YCHIM, Tak 1 B TUCbMOBIM opMi), sikicHe 30BHIITHE oopmieHHS. CTyJAeHT MOBUHEH
HaOyTH TMPaKTUYHUX HABHYOK 13 CKJIAQJaHHS PI3HUX aJIrOPUTMIB Ta pO3poOKHM IMporpam 3a IHMHU
anroputMamu. OmiHka "BiAMIHHO" BHUCTABISETHCA CTYIEHTY, SKHH TJIMOOKO 3acCBOIB MPEIMETHY
o0iacTh Ta BMi€ 3acTOCOBYBaTd ii Ha mpakTuli. CTyJeHT HE MOBMHEH BaraTtucsl NMpU BHIO3MiHI
3aluTaHHs, TOBUHEH POOUTH JIETalIbHI Ta y3arajibHIOOYl BUCHOBKH.

Ouinky ,,100pe”, 3a mkanoro ECTS — B, oTpumye cTyIeHT 3a IOBHE 3aCBOEHHS HABUAIBHOTO
Marepianay, BOJIOAIHHS TOHATIMHUM amapaTtoM, OpIEHTYBaHHS B BHBYCHOMY MaTepialli, CBIIOME
BUKOPUCTAHHS 3HAHb IS BUPIIICHHS MPAKTUYHUX 3aBAaHb, TPAMOTHHI BUKIIA]] BIAMOBII1, aJie y 3MICTi
1 ¢opmi BiamoBimi Mamm Micie OKpeMi HETOYHOCTI (MOXWOKH), HEUITKI  (OpMYJTIOBaHHS
3aKOHOMIPHOCTEH Tom10. BinmoBik cTyieHTa MoBUHHA OyyBaTHCh Ha OCHOBI CAMOCTIHHOTO MHUCJICHHSI.

OuiHky ,,m00pe”, 3a mkanoo ECTS — C, oTpuMye CTYJIEHT 3a MPaBWIbHY BIIOBIIb 3 OJIHIEIO
CYTTEBOIO TIOMUJIKOIO.

Ouinku "3amoBinpHO", 32 mKkanorw ECTS — D, 3aciayroBye CTyHneHT, KWW BHUSBUB 3HAHHS
OCHOBHOTO HaBYAJIbHO-IIPOTPAMHOTO MaTepiainy B 00Cs3i, HEOOX1THOMY ISl TIOJATBIIOTO HABYAHHS Ta
MPAKTUYHOT AISUIBHOCTI 3a mpodeciero, M0 CHPaBISe€TbCS 3 BUKOHAHHSAM MPAKTHUUYHUX 3aBJaHb,
nepeadayeHux Mporpamoro. SIk MpaBuiIo, BIAMOBIAb CTYJeHTa OYAYEThCS Ha PiBHI pPEeNpOIyKTHBHOTO
MHUCJICHHS, CTYJEHT CJ1a00 3HAa€ CTPYKTYPY KypcCy, JOMYyCKae MOMHUJIKM Yy BIJIOBII, 3aCBOIB 1 HAOYB
MPAaKTUYHUX HAaBUYOK, aJie JOMYCTUB HETOYHOCTI. BaraeTbces pu BiAMOBIAl Ha BUIO3MIHEHE 3alIUTaHHS,
pa3oM 3 TUM CTYAEHT BOJIOJIi€ 3HAHHSIMHU, L0 J03BOJISIOTH HOMY 1] KEpIBHUIITBOM BHKJIa/1aya yCYHYTH
HETOYHOCTI y BiJIOBIIi.

Ouinku "3agoBineHO", 32 mkanoo ECTS — E, 3aciyroBye cTyleHT 3a HEMOBHE ONMaHYBAaHHS
MIPOrPaMHOTO MaTepiay, ajie OTpUMaHi 3HaHHS 1 HA0YyTi MPAKTUYHI HABUYKHU.

OrmiHka ,,He3a10BUIbHO”, 3a mKkano ECTS — FX, BUcTaBIsI€ThCs, KO CTYICHT Ma€ PO3Pi3HEHI,
0e3cucTeMHI 3HAHHS, HE BMi€ BUIUIATH TOJIOBHE 1 IPYrOpsIHE, TOMYCKAETHCS MOMHUIIOK y BU3HAUCHHI
MIOHSTh, IEPEKPYUYE IX 3MICT, XaOTHUHO 1 HEBIIEBHEHO BUKJIA/Ia€ MaTepial, HE MOXKE BUKOPUCTOBYBATH
3HAaHHS TPU BUPIMIEHHI NMPaKTHYHUX 3aBlaHb. SIK MpaBmIiIo, OLiHKA "HE3aJ0BUILHO" BUCTABISETHCS
CTYICHTY, SIKU/ HE MOXE MPOJIOBKUTH HaBYaHHS 0e3 T0JIaTKOBUX 3HAHb 3 KYpCY.

Orinka ,,He3a10B1IbHO”, 32 mKkanow ECTS — F, BUcTaBIsSE€THCS CTYACHTY 3a IIOBHE HE3HAHHS 1
HEpO3yMIHHS HaBYaJbHOI'O Marepiany abo BiAMOBY BiJ BiJNOBiJI 1 mepeadavyae MOBTOpPHE HaBYAHHS
CTYyJICHTa 3 TUCIUILUTIHHU.

KosxHuit Bua poOOTH OIIHIOETHCS 32 YOTUPUOAIBHOO 1IKajI00. CeMecTpoBa IiICyMKOBA OL[IHKA
BHU3HAYAETHCS SIK CEPETHBO3BAXKEHA 3 YCIX BU/IIB POOIT

CTpyKTYpYBaHHS JMCUMILIIHA 32 BUIAMH POOiT i OlliHIOBAaHHSA Pe3y/IbTATIB HABYAHHS CTY/ICHTIB y
ceMecTpi 3a BaroBumMu KoediieHrammn

AyauTopHa podorta Camocriiina, inguBigyajbHa podora Cemectpobuii
KOHTPOJIb
Hepwiuii cemecmp
[anuBinyanbHi CamocrTiiini
[TpakTuyHi 3aHTTS Nel-26 JIOMAIIIH1 3aBJaHHs pobotu Icrut
Nel-3 Nel-4
1-26 1-3 1-4 1
0,05 0,25 0,3 0,4 |

[lincymkoBa cemecTpoBa OIliHKa 3a HalllOHaIbHOIO ImKaimolo 1 mkanoro €EKTC
BCTAQHOBIIIOETHCS B aBTOMATHU30BAHOMY PEXHUMI IIC/s BHECEHHS YCIX OLIHOK JO €JIEKTPOHHOIO
KypHaiy. [Ipyu 1boMy 3a BITYM3HSHOIO IIIKAJIOK0 CTABUTHCS: «BIIMIHHOY, «J1I00pe», a00 «3aI0BUILHOY, a
3a mkano €KTC — 6ykBeHe Mo3HAUYEHHS OILIIHKH, 1O BiJNOBiAae HaOpaHiil CTyAEHTOM KiJIbKOCTI
Oais.
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CniBBiTHOIIEHHS IHCTUTYUIHOI IIKAJM ONiHIOBAHHS i 1KaJau oniHwBanHsg EKTC

()Elg}_:_lga baan BiTun3sHaHa ominka
A 475500 | 5 BI,ZIMIHHQ — rboKe i. TIOBHE OTAHYBAHHs HABYATLHOTO
MaTepiany i BUSBJICHHs BiJIIOBIHUX YMiHb T4 HABUYOK
B 425474 | 4 JIOBPE — 110BHE 3HaHHS HaBUaJILHOTO MaTepialy 3 KiJlbKoMa
o | HE3HATHIMH OMHJIKAMH . ‘
c 3,75-4.24 4 g JIOBPE — B 3aranbHOMY IpaBWJIbHA BiAMOBIIb 3 ABOMA-TPhOMa
% | CYTTEBUMH OMUJIKAMU
& | 34JOBLIbHO — wenoBHe OnanyBaHHs IIPOIPaMHOTO
D 3,25-3,74 | 3 | MaTepiaiy, aje JOCTAaTHE JJIsl IPAKTUYHOI JisTIBHOCTI 3a
npodeciero
E 300-324 | 3 3A,ZlQBIJIbH0 — HEIOBHE ONAHYBAHH NPOrPaMHOro
Marepiaiy, 10 3aJ0BOJIbHSE€ MiHIMAJIbHI KPUTEPIi OIIHFOBAHHS
o | HE3A/IOBI/IBHO — 6€3CUCTeMHICTh 0JIepKaHUX 3HAHb 1
FX 2,00-2,99 2 g:? HEMOXIMBICTD MTPOJIOBKUTH HaBYaHHS 0€3 JT0IaTKOBUX 3HAHb 3
S | mucumriag
% HE3A/[OBL/IBHO — neobxinHa cepiio3Ha mogalibiia poodoTa i
F 0,00-1,99 2 g MTOBTOPHE BUBYCHHS TUCITUTUTIHA

8. IMTAHHSA 1151 CAMOKOHTPOJIIO

1. Buznayauku 2-10, 3-TO Ta 1-T0 MOPSIKIB: O3HAYCHHS, BIIACTUBOCTI.

2.004ncieHHs BU3HAYHUKIB.

3.Po3B’si3yBaHHs cUCTEM JIiHIKHUX areOpaiyHuX piBHAHB MeTooM Kpamepa.

4, Matpuiti; il HaJ MaTPUIISIMH.

5.O0epHEeHa MaTpULISL.

6. Panr maTtpuni. EnemMenTapHi nepeTBOpEeHHsI MaTpPHUIIb

7.Po3B’s13yBaHHs CUCTEM JIIHIHHUX anreOpaiyHuX PiBHAHb MATPHYHUM METOIOM.

8.Po3B’s13yBaHHs 1 AOCIIPKEHHS CUCTEM JIHINMHUX anredpaiuHux piBHSIHb MeTooM ["aycca.

9.T'eomeTpuuHi BEKTOPH; O3HAUYEHHS, JIHIIHI orepailii 3 BEKTOpaMH.

10. CkanspHuit 10OyTOK BEKTOPiB: O3HAYEHHS, BIACTHUBOCTI, 3aCTOCYBaHHS.

11. BekTopHuii Ta MilIaHUI 100yTKH BEKTOPIB: O3HAUEHHS, BIIACTUBOCTI, 3aCTOCYBaHHS.

12. PiBHsAHHS NpsAMOi Ha MJIOLIMHI. B3aeMHe po3MillleHHS IPSIMUX.

13. PiBustHHS TUTOIIMHN. B3aeMHe po3MillieHHS TUTOIIHH.

14. PiBHsAHHS npsAMOi y TpocTopi. B3aeMHe po3MmillieHHs PSIMUX Y IIPOCTOP.

15. B3aemHe po3MIIIeHHS TUIONIMH Ta MPSIMUX Y MPOCTOPI.

16. Kpui 2-ro nopsxy. Ix kaHOHiYHI piBHSAHHSL.

17. PiBHSIHHS KpUBOi ApYyroro NOpsAAKY B MOJSPHIA CUCTEMI KOOPIMHAT.

18. IToBepxHi 2-T0 MOPSIKY. X KaHOHIUHI PiBHAHHSL.

19. . BusHaueHHs, reoOMeTpHYHE 300paKEHHSI KOMIIEKCHOTO YUCIIa.

20. ®opmu 3anucy KoMmIuiekcHUX yncest. Onepauii 3 Humu. @opmyna Myaspa. ®opmyna
Efinepa.

21. Apudmernuni aii Hag MHOorowieHamu. KopeHi MHOrousieHa.

22. OcHOBHa TeopeMa anreOpu. PoskiiaganHs MHOTOWIEHa HA MHOKHUKH.

23. JliniiiHa 3anexHicTh BekTopiB. [lignpocropu, ix 6a3u, BAMIPHICTb.

24. TlonstTs JNiHiHOTO TIpocTopy. JIiHilHA 3aJIeXKHICTS 1 JIiHIITHA HE3aJIeKHICTh BEKTOPIB
niHiiHOTO pocTopy. Po3mipHicTk 1 6a3uc mpocTopy.

25. KoopauaaTu Bektopa. [lepeTBopeHHsT KOOpIMHAT BEKTOpA MPH 3MiHi 0a3ucy. EBkiigoBuit
pocCTip.

26. Jliniline nepeTBOpeHHs 1 oro Marpwuis. Jlii 3 miHiitHIME TepeTBopeHHIMEU. OOepHEHe
NIEPETBOPEHHS.

27. BiacHi 3HaueHHS 1 BIACHI BEKTOPH JIIHIHHOTO omiepaTopa.

28. JIiniiiHi nepeTBOPEHHS €BKJIII0BUX MPOCTOPIB.
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29. JliniitHi Ta kBagpatuyHi Gopmu B R™. Matpuiis kBaapatudHoi GopMH, ii IEpeTBOPEHHS
Ipu 3MiHi 6a3ucy.

30. KanoHiuHui BUTIIS KBaipaTHIHOT popMu. 3BeACHHS KBaAPaTUIHOI GOpMHU 10
KaHOHIYHOTO BUTJISATY.

31. 3BeneHHs 10 KAHOHIYHOTO BUTJISIAY PIBHSHb KPUBHX Ta TIOBEPXOHB JPYTOro MOPSKY.

9. METOAUYHE 3ABE3ITEYEHHA

HaBuanpHuii mpoliec 3 AUCHMIUTIHK 3a0e3MeYeHU HEeOOXiTHUMH HaBYAIBHO-METOIUIHUMU
PO3pOOKaMHU B MOJYJILHOMY CEPEIOBHIII.

1. Pynauuekuii B.b., Jlixtapyk M.M., Pamcekuii A.O. Kypc BuIoi MaTemMaTuku it CTYACHTIB
€KOHOMIYHOTO 1 TEXHOJIOTIYHOTO HANPSIMKIB HaBYaHHS. — XMeIbHHUIbKUM, 2017. — 456 ¢

2. Buxopucranus Maple mpu BUBUEHHI 00YMCITIOBAIBHOT MaTeMaTHKK: MeToIuHI BKa3iBKH JI0
MPAKTUYHUX Ta J1a00paTOPHUX POOIT AJIs CTYACHTIB iHXKeHepHUX crieniaabHocTelt /A.O Pamcbkuii, H.O.
SApeupka. — XmenpHuupkuii: XHY, 2019. - 105 c.

3. Buma marematuka. J(udepenuianbui piBHsSHHS. Psau: mpakrt. [[ns cTyAeHTIB iHXK. — TEXH.
moen. ykiuaza.: H.M. Camapyk, O.A. [lomnasceka / . — XmenpHunpkuit: XHY, 2020. — 107 c.

4. Buma mMaTemMaTuKa : METOAWYHI BKa3iBKM JI0 BUBYEHHS Kypcy /sl CTYACHTIB 1H)KEHEPHHUX
crnemianbHOCcTel / A. O. Pamcbkuii, H. O. SIpenpka. — Xmenpauipkuii : XHY, 2021. — 180 c.

5. JliniitHa anrebpa Ta aHaTITUYHA TEOMETPIs : Kypc Jiekuii s cryneHtis [T cnemiansHOCTEH /
A. O. Pamcokuid, H. O. Spenbka, O. A. [TomnaBcska. — XmenpHuilbkuii : XHY, 2023. — 257 c.

10. PEKOMEH/OBAHA JIITEPATYPA

OcHoBHa

1. Jlinifina anreOpa Ta aHAJITUYHA TEOMETPis : Kypc Jekuiil s crynenTis [T cnenianpHOCTEH
/ A. O. Pamcpkuii, H. O. fpenpka, O. A. ITorumaBcbka. — XmenpHunpkuii : XHY, 2023. — 257 c.

2. JliniiiHa anreOpa Ta eneMmeHTH reometpii./O. Huxudopunn. — IlpukaprnaTcbkuii
HallOHaJIbHUH yHiBepcuteT iMeH1 Bacuna Credanuka. YHiBepcuter Kazumupa Benukoro B buaromi,
2022. — 346 c.

3. Ocamua JI.K. JliniifHa anreOpa Ta aHaJ iTHYHA TeOMETpis : HaBY. MOCIOHWK. — PiBHE :
HYVYBITI, 2020. — 205 c.

4. Kpacauupkuit M. I1., Mapuenko B. O. AHaniTHuHa reoMeTpist B IpOCTOpi : HaBY. 1ociod. /
M. II. Kpacuunpkuii, B. O. Mapuenko / 3a pen. B. O. Mapuenka. — [lonrasa : ITHITY imeni B. T.
Koposnenka, 2020. — 120 c.

5. Bwuma maremarvka : METOIWYHI BKa31BKU JI0 BUBYEHHS KypCy AJIsI CTYIEHTIB 1HXKEHEPHUX
crerianbHocTei / A. O. Pamcekuii, H. O. fpenpka. — Xmenpaunpkuii : XHY, 2021. — 180 c.

6. Hung-Hsi Wu. Algebra and geometry. Providence, Rhode Island : American Mathematical
Society. 2020. 375p.
7. Meckes, E. S., Meckes, M. W. (2018). Linear Algebra. Cambridge University Press, 427p.
8. Laura Costa, Rosa Maria Mir6-Roig, and Joan Pons-Llopis Ulrich Bundles. From
Commutative Algebra to Algebraic Geometry. Berlin, Germany. 2021. 282p.

JlonaTtkoBa

1. HaByanbHuii MOCIOHMK 3 JiHIMHOI anredpu AN CTYIEHTIB MeEXaHIKO-MaTeMaTH4YHOTO
¢akynerery / O. O. besymak, O. I'. I'antomkin, €. A. Kouy6inceka. — K. : BIIL "KuiBcekuit
ynisepcuret", 2019. — 224 c.

2. Al Cuoco, Kevin Waterman, Bowen Kerins, Elena Kaczorowski, and Michelle Manes. Linear

Algebra and Geometry. Providence, Rhode Island. 2019. 576 p.

3. Becenoscrka O.B. EnleMenTH jiHiitHOT anreOpy Ta MAaTeMaTHYHOTO aHAJTI3Y: HaBY. TOCIOHUK
/ O.B. Becenosceka, M.I. BoBk, 3.M. Hutpebuu, T.M. Cano. — JIsBiB: BumgaBHunreo JIBiBChbKOI
noJnTexHikn, 2019. — 356 c.
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4. Gilbert Strang. Introduction to Linear Algebra. 5th Edition. — Wellesley - Cambridge Press,
2016. - 574 p.

5. Jluman ®. Buma maTtemMatnka : HaB4. moci0. y 2-x gactuHax / @. Jluman, B. Brmacenko, C.
[erpenxo. — K.: Bua-Bo. «YHiBepcureTchka kHura», 2018. — 614 c.

6. TypuaninoBa JI.I. Buma marematuka B mpukiagax i 3amadax: HaBu. moci6. / JLL
Typuaninosa, O.B. lonsa. — K.: Bun-Bo «Jlipa-K», 2018. — 348 c.

7. Bukopucranas Maple npu BUBYEHHI 0OYMCIIOBATbHOT MaTeMAaTUKU: METOIUYHI BKA31BKH
JI0 TIPAKTUYHUX Ta JJAOOPATOPHUX POOIT IS CTYJICHTIB IH)KEHEepHUX creniaabHocTeit /A.O PaMcbkuid,
H.O. Speupka. — Xmenpauupkuii: XHY, 2019. - 105 c.

8. [TIloranina T.B. Buma maremaruka: « BekTopHwmii aHami3 i Teopis mois». Teopis 1 mpakTuka:
Hapy. nocionuk / T.B. Iloranina. — X.: HTY «XI1I», 2019. — 151 c.

9. Ramskyi, A., Samaruk, N., Poplavska, O. The derivative connecting problems for some
classical polynomials. Carpathian Mathematical Publicationsthis , 2019, 11(2), pp. 431-441

10. Samaruk N. M. Quasi-monomials with respect to subgroups of the plane affine group.
Matematychni Studii. 2022. VVol.59, No.1.P.3-11.

11. IH®OPMAIIIMHI PECYPCHU

1. MonyneHe cepenoBuiiie s HaB4aHHs. [loctyn 1o pecypcy: https://msn.khnu.km.ua.

2. Enextponna 0i6mioTexa YHIBEPCUTETY. Hoctyn hi (0] pecypcy:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

3. Penosurapiit XHY. Jloctyn mo pecypcey: http://elar.khnu.km.ua/jspui/?locale=uk.
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LINEAR ALGEBRA AND ANALYTIC GEOMETRY

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 1

ECTS Credits 6

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must provide: competences : Ability to solve complex specialized tasks or practical problems
of software engineering, characterized by complexity and uncertainty of conditions, with the application
of theories and methods of information technologies. Ability to abstract thinking, analysis and synthesis.
Ability to apply knowledge in practical situations. Ability to apply fundamental and interdisciplinary
knowledge to successfully solve software engineering tasks. Ability to algorithmic and logical thinking.

Program learning outcomes: Analyze, purposefully search for and select information and reference
resources and knowledge necessary for solving professional tasks, taking into account modern
achievements of science and technology.. Know and apply relevant mathematical concepts, methods of
domain, system and object-oriented analysis and mathematical modeling for software development.
Know and apply in practice the fundamental concepts, paradigms and basic principles of the functioning
of linguistic, instrumental and computing tools of software engineering. Know and apply methods of
developing algorithms, designing software and data and knowledge structures.

Course content. Matrices. Determinants. Systems of linear algebraic equations (SLAE). General solution of
SLAE. Homogeneous SLAE. Vectors. Scalar, vector, mixed product of vectors. Straight on the plane. The
equation of a plane in space. Directly in space. A straight line and a plane. Curves of the second order.
Surfaces of the second order. Field of complex numbers. Polynomials Arithmetic vector space. Linear spaces.
Linear operators. Quadratic forms and their applications.

Planned academic activity . Lectures - 34 hours, practical classes - 51 hours, independent work - 95 hours,
together - 180 hours.

Teaching forms (methods): lectures (using methods of problem-based learning and visualization); practical
classes, independent work.

Assessment forms and methods: oral examination, testing, in-class assignments, written tests
Form of semester control : exam.

Educational resources:

1. JlinifiHa ajreOpa Ta aHANITUYHA TeOMeTpis : Kypc Jyekmii mius cryaeHtiB IT crnemiansrocTet / A. O.
Pamcrkuii, H. O. Apenpka, O. A. [TomnaBcbka. — XMenpHUIBKHA : XHY, 2023, — 257 c.

2. Jliniina anre6pa Ta enemeHtn reomerpii./O. Hukudopunmn. — Illpukapnarcekuil HauioHaTbHUI
yHiBepcuteT iMeHi Bacuns Credannka. YHiBepcurer Kazumupa Bennkoro B buaromi, 2022, — 346 c.

3. Ocanua JLK. Jliniiina anreOpa Ta aHajgiTHYHA reoMeTpis : HaB4. mociOHKMK. — PiBre : HYBITI, 2020. —
205 c.

4. Murray, B. M. F. (2018). Linear Algebra and Analytic Geometry. ETP.— 293 p.

5. MOODLE Learning Platform. Access to the resource: https://msn.khnu.km.ua .

6. University Electronic Library. Access to the resource: http:/lib.khnu.km.ua/asp/php_f/plage lib.php .

7. University Repository. Access to the resource: http://elar.khnu.km.ua/jspui/?locale=uk .

Lecturer: Associate professor of department of Higher mathematics and computer applications, PhD
A.O. Ramsky
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3. EXPLANATORY NOTE

The discipline "Linear algebra and analytic geometry™ is one of the disciplines of general training and
occupies a leading place in the training of specialists of the "bachelor" educational level under the
educational and professional program "Software Engineering".

The purpose of the discipline . On mastering the basic concepts of Linear algebra and analytic geometry
and establishing their connection with programming.

Subject of discipline. Basic methods and concepts of linear algebra and analytic geometry.

Tasks of the discipline. To provide students with ability to solve complex specialized tasks or practical
problems of software engineering, characterized by complexity and uncertainty of conditions, with the
application of theories and methods of information technologies; ability to abstract thinking, analysis
and synthesis; knowledge in practical situations; ability to apply fundamental and interdisciplinary
knowledge to successfully solve software engineering tasks; ability to algorithmic and logical thinking.

According to the Standard of higher education and the educational program, the discipline must ensure:

Integral Competence Ability to solve complex, specialised tasks or practical problems in software
engineering, characterised by complexity and uncertainty of conditions, using information technology
theories and methods.

General competences :

GCL1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical situations.

Professional competences.

PC8. Ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks

PC14. Ability to algorithmic and logical thinking .

Program learning outcomes

PLO1 To analyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional tasks, considering modern scientific and technical
achievements.

PLO5 To understand and apply relevant mathematical concepts, domain and system methods, object-
oriented analysis, and mathematical modelling for software development.

Learning outcomes . A student who has successfully completed the study of the discipline must:
skillfully use the conceptual apparatus of Linear algebra and analytic geometry to develop algorithms;
analyze, purposefully search for and select information and reference resources and knowledge
necessary for solving professional tasks, taking into account modern achievements of science and
technology;.know and apply relevant mathematical concepts, methods of domain, system and object-
oriented analysis and mathematical modeling for software development; know and apply in practice the
fundamental concepts, paradigms and basic principles of the functioning of linguistic, instrumental and
computing tools of software engineering; know and apply methods of developing algorithms, designing
software and data and knowledge structures.

Discipline Policy The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend
lectures, practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and
to complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare
on the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU.
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4 . COURSE CREDIT STRUCTURE

The number of hours allocated to:
Topic name | practical | SRS
ectures - Together
training
Topic 1_. Matrlc_es, determinants and systems of linear 8 14 20 42
algebraic equations.
Topic 2. Vector algebra. 4 8 13 25
Topic 3. Analytical geometry. 10 14 27 51
Topic 4. Field of complex numbers and polynomials. 4 8 11 23
Topic 5. Spaces, operators and quadratic forms. 8 7 24 39
Together for the first semester 34 51 95 180
5. COURSE PROGRAM
5.1. Content of lectures
Lecture List of topics of lectures, their annotations Hours
number First semester number
Topic 1. Matrices, determinants and systems of linear algebraic
equations

1 Matrices. Concept of matrix. Their main types. Linear operations with 2
matrices, their properties. Matrix multiplication.

2 Determinants. The concept of the determinant of the nth order. Minors 2
and algebraic complements. Calculation of determinants of the 2nd, 3rd,
nth order. Properties of determinants. Reduction of the determinant to the
upper-triangular form. Inverse matrix. The rank of the matrix and its
calculation.

3 Systems of linear algebraic equations (LSAE). Basic definitions. The 2
criterion for the existence and uniqueness of the SLAE solution is the
Kronecker-Capelli theorem. Solving SLAE by the matrix method.

Cramer's formulas.

4 General solution of SLAE. Homogeneous SLAE. Elementary 2
transformations of SLAE. Gauss method. Jordan-Gauss method.
Construction of basic SLAE solutions. Homogeneous SLAE.

Topic 2. Vector algebra.

5 Vectors. Basic concepts. Linear operations on vectors, their properties. 2

Linear combinations of vectors. Linearly independent systems of vectors.
Basis, expansion of a vector by basis. Projection of the vector onto the axis.
Properties of projections. Rectangular Cartesian coordinate system
(RCCS). Coordinates and length of the vector. Directional cosines of a
vector. Division of a line segment in a given ratio.

6 Scalar, vector, mixed product of vectors. Scalar, vector and mixed 2
products, their definitions, properties, calculations and applications.

Topic 3. Analytical geometry.

7 A straight line on a plane. The concept of the equation of a line. Types of 2
equations of a straight line on a plane. The distance from a point to a
straight line. Mutual placement of two straight lines on a plane. Angle
between two straight lines. Conditions of parallelism and perpendicularity
of two straight lines.

8 The equation of a plane in space. Basic types of plane equation. Mutual 2
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placement of two planes. Angle between two planes. The distance from the
point to the plane. Conditions of parallelism and perpendicularity of two
planes.

A straight line in space. A straight line and a plane. Types of the equation
of a straight line in space. Mutual placement of two lines. The distance
from a point to a straight line. Angle between two straight lines. Conditions
of parallelism and perpendicularity of two straight lines, a straight line and
a plane. The angle between a straight line and a plane.

10

Curved lines of the second order. The concept of a curve of the second
order. Ellipse, hyperbola and parabola - their geometric properties and
equations. The equation of the curve of the second order in the polar
coordinate system.

11

Surfaces of the second order. The concept of a second-order surface.
Classes of second-order nondegenerate surfaces. The method of parallel
sections for studying the shape of surfaces.

Topic 4. Field of complex numbers and polynomials.

12

Field of complex numbers. Definition, geometric image. Forms of
recording complex numbers. Operations with them. Moivre's formula.
Euler's formula.

13

Polynomials. Arithmetic operations on polynomials. The roots of a
polynomial. The main theorem of algebra. Factoring a polynomial.

Topic 5. Spaces, operators and quadratic forms.

14

Arithmetic vector space. Vectors and linear operations on them. Linear
dependence of vectors. Subspaces, their bases, dimensionality.

15

Linear spaces. Concept of linear space. Linear dependence and linear
independence of vectors in linear space. Dimensionality and basis of space.
Coordinates of the vector. Transformation of vector coordinates when
changing the base. Euclidean space.

16

Linear operators. Linear transformation and its matrix. Actions with
linear transformations. Inverse transformation. Eigenvalues and
eigenvectors of a linear operator. Linear transformations of Euclidean
spaces.

17

Quadratic forms and their applications. Linear and quadratic forms in
R™. A matrix of quadratic form, its transformation when the basis is
changed. The canonical form of the quadratic form. Reduction of the
quadratic form to the canonical form. Reduction to the canonical form of
the equations of curves and surfaces of the second order.

Total for the first semester:

34

5.2. Content of practical classes

No
s/lp

Topic of practical lesson

First semester

Number
of hours

Topic 1. Matrices, determinants and systems of linear algebraic equations

Matrices. Operations on matrices.

Elementary matrix transformations.

Calculation of determinants of the 2nd order.

Calculation of determinants of higher orders. Inverse matrix.

Solving systems of linear equations. Matrix rank. The Gaussian method of
solving SLAE.

NINININ DN

Arbitrary SLAE. The Kronecker-Capelli theorem.

N

N[O O | ARWIN| -

A homogeneous system of linear equations. Control work 1
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Topic 2. Vector algebra.
Vectors and linear operations on them. Geometric vector. Division of the 2
8 segment in the given ratio. Projection of the vector onto the axis. The angle
between the vectors. Directional cosines of a vector.
9 Distribution of the vector by basis. Linearly dependent (independent) vectors. 2
10 Vector product. Its application. 2
11 Mixed product of vectors. Its application. Control work 2 2
Topic 3. Analytical geometry.
12 Equation of a straight line on a plane. The main types of equations of a 2
straight line on a plane.
13 Mutual placement of straight lines on a plane. The distance from a point to a 2
straight line.
14 Plane. The main types of plane equations. Mutual placement of planes. 2
15 | Astraight line in space. Interposition of straight lines in space. 2
16 Mutual placement of a spatial straight line and a plane. 2
17 Curved lines of the 2nd order. Canonical equations of circle, ellipse, 2
hyperbola and parabola.
18 Surfaces of the 2nd order. Control work 3 2
Topic 4. Field of complex numbers and polynomials.
19 Complex numbers and operations on them. The algebraic form of writing a 2
complex number.
20 Complex numbers and operations on them. Trigonometric and exponential 2
forms of a complex number. Moivre's formulas.
21 Polynomials Horner scheme. GCD, LCM polynomials. Factorization of a 2
polynomial. Bezou's theorem.
22 Cubic equations. Cardano formulas. 2
Topic 5. Spaces, operators and quadratic forms.
23 Eigenvectors and eigenvalues. 2
24 Linear operators. Matrices of linear operators. Control work 4 2
25 Quadratic shapes. 2
26 Reduction of equations of curved lines and surfaces to the canonical form. 1
Together for the 1st semester 51
5.3 Content of independent (individual) work
Number of the Content of independent work How many
week hours
First semester
1 Processing of lecture material. Preparation for practical training. >
2 Processing of lecture material. Preparation for practical training. >
3 Processing of lecture material. Preparation for practical training. 5
4 Processing of lecture material. Preparation for practical training. 5
5 Processing of lecture material. Preparation for practical training. 7
Preparation for control work 1.
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5 Processing of lecture material. Preparation for practical training. 6
; Processing of lecture material. Preparation for practical training. 6
Preparation for control work 2.
8 Processing of lecture material. Preparation for practical training. 5
9 Processing of lecture material. Preparation for practical training. 6
10 Processing of lecture material. Preparation for practical training. 3
11 Processing of lecture material. Preparation for practical training. 5
12 Processing of lecture material. Preparation for practical training. 6
Preparation for control work 3.
13 Processing of lecture material. Preparation for practical training. 5
14 Processing of lecture material. Preparation for practical training. 5
15 Processing of lecture material. Preparation for practical training. 6
16 Processing of lecture material. Preparation for practical training. 6
Preparation for control work 4.
17 Processing of lecture material. Preparation for practical training. 7
Together for the 1st semester 95

6. TEACHING METHODS

The process of teaching in the discipline is based on the use of traditional and modern methods.
Practical classes are conducted with the use of information technologies and have the goal of students
mastering the basic concepts of discrete mathematics and establishing their connection with programming

7. ASSESSMENT FORMS AND METHODS

Control over learning material is carried out on the basis of current control. When evaluating
students' knowledge, various means of control are implemented, in particular, current control (processing
of theoretical material), test tasks, control works.

Intermediate control, which consists in checking the knowledge of students on topics, is carried
out in the form of test tasks.

The grades received by the student during the current, intermediate control are not transferred.

Each type of work is evaluated on a four-point scale. The final grade for the semester is issued
taking into account all the grades received by the student for the semester and the results of the
assessment. Weighting factors vary depending on the structure of the discipline.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade
is defined as a weighted average of all types of academic work completed and passed positively , taking
into account the weighting factors . A student who scored a positive weighted average score for the
current work and did not pass the final test is considered to have failed.

When assessing students' knowledge, various means of control are carried out, in particular,
current control is carried out during practical classes, taking into account different types of work.
Independent and individual work is monitored separately.

The student must make up the missed practical session within the deadline set by the teacher.
During the semester, the student must receive at least 4 grades in practical classes.

When evaluating students' knowledge, the teacher is guided by the following criteria.

The grade "excellent” is given to the student for deep and complete mastery of the content of the
educational material, in which he can easily navigate, conceptual apparatus, for the ability to connect
theory with practice, solve practical tasks, express and justify his judgments and constructive decisions.
An excellent assessment implies a competent, logical presentation of the answer (both orally and in
writing), high-quality external design.
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A student receives a grade of "good" for complete assimilation of the educational material,
mastery of the conceptual apparatus, orientation in the studied material, conscious use of knowledge to
solve practical tasks, competent presentation of the answer, but in the content and form of the answer
there were some inaccuracies (errors), unclear formulations of laws, etc. The student's answer should be
based on independent thinking.

"satisfactory" grade is awarded to a student who has demonstrated knowledge of the basic
curriculum material to the extent necessary for further study and practical work in a profession that copes
with the implementation of practical tasks provided for by the program.

"satisfactory" grade for incomplete mastery of the program material.

The grade "unsatisfactory™ is assigned when the student has scattered, unsystematic knowledge,
does not know how to distinguish the main and secondary, makes mistakes in the definition of concepts,
distorts their meaning, presents the material chaotically and uncertainly, cannot use knowledge when
solving practical tasks.

Based on the results of the current control, a final semester grade is issued.

Structuring the course by types of work and assessing learning outcomes
for full-time students in the semester according to weighing coefficients

; Independent, Semester control
Auditory work individual work
1 semester
Control works Practical training | Practical training | Preparation for exam
practical classes
1 | 2 [ 3] 4 1 [ 2] 3
VC 0.3 0.25 - 0.05 0.4

Conventional designations: TC — test control; T — topic of the discipline; VC is a weighting factor

The final semester grade according to the national scale and the ECTS scale is set in an
automated mode after entering all grades into the electronic journal. At the same time, according to the
national scale, "credited" is indicated , and according to the ECTS scale, the letter designation of the
grade corresponding to the number of points scored by the student.

Correspondence of the national and ECTS grading scales

ECTS | Institutiona | Institutiona Assessment criteria
grade | | score scale | grade

A 4,75-5,00 5 Excellent — deep and complete mastery of educational
material and demonstrating relevant skills and abilities.

B 4,25-4,74 4 Good — complete knowledge of the material with a few
minor errors.

C 3,75-4,24 4 5 | Good — correct answer in general with two to three

@ | significant errors.

D 3,25-3,74 3 o | Satisfactory — incomplete mastery of the program material
but sufficient for practical activities in the professional
field.

E 3.00-3,24 3 Satisfactory — incomplete mastery of the program material
that meets the minimum assessment criteria.

FX 2,00-2,99 2 Unsatisfactory — unsystematic knowledge and inability to
- | continue studies without additional knowledge of the
= | course.

F 0,00-1,99 2 Vi Unsatisfactory — serious further work is needed and the

course is to be retaken.
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8. QUESTIONS FOR STUDENTS’ SELF-CONTROL

. Matrices and actions on them (definitions, actions, transformations). Examples.

. Determinants of the 2nd and 3rd orders (definitions, properties).

. Inverse matrix (definition, properties, search).

. Matrix equations (basic models).

. Matrix rank (definitions, Gaussian and envelope minor methods).

. SLAE (definition, matrix method for finding solutions to square nondegenerate matrices).

. SLAE (definition, Kramer's method for finding solutions to square nondegenerate matrices).
. Arbitrary SLAESs (definition, Gaussian method of solving systems).

. Homogeneous SLAEs. A system of fundamental solutions.

10. Geometric vectors in the plane and space (definitions, linear operations).

11. Projection of a vector onto an axis. Decomposition by orths of coordinate axes. The modulus of the
vector. The directional cosines.

12. Actions on vectors given by projections. Point and vector coordinates.

13. Vectors in an n-dimensional algebraic space (definition, actions). Examples.

14. Linear dependence and independence of a system of vectors. Examples.

15. Base and basis of a system of vectors. Examples.

16. Vector bases on the plane and in space. Examples.

17. Scalar product of vectors (definition, properties, applications).

18. Vector product of vectors (definition, properties, applications).

19. Mixed product of vectors (definition, properties, applications).

20. Coordinate systems on the plane. Transformations of the Cartesian coordinate system. Equation of
a curve (line) on a plane.

21. Polar coordinate system (transition formulas, basic curves). Examples.

22. A line on a plane (different types of equations). Basic problems for a line on a plane.

23. Coordinate system in space. Equations of surface and line in space.

24. Plane in space (different types of equations).

25. Basic problems for a plane in space.

26. A line in space (different types of equations).

27. Basic problems on a line in space.

28. Basic line and plane problems in space.

29. 2nd order curves on the plane (general equation, classification according to parameters).
30. Ellipse, its canonical equation, construction and characteristics.

31. Hyperbola, its canonical equation, construction, and characteristics.

32. Parabola, its canonical equation, construction, and characteristics.

33. Surfaces of the 2nd order (general equation). Basic surfaces of the 2nd order (canonical equation,
construction and characteristics).

34. Linear spaces. The basis and dimension of a linear space.

35. Relationship between bases in n-dimensional linear space. Transforming coordinates when
changing the basis.

36. Euclidean space. The base in Euclidean space.

37. Orthonormalized basis (Gram-Schmidt orthogonalization method).

38. Orthogonal operator.

39. Square forms (definition). Reduction to the canonical form.

40. Square shapes (definition). Significant quadratic shapes. Sylvester's criterion.
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9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline "Linear algebra and analytic geometry" is fully and sufficiently
provided with the necessary educational and methodical literature.
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10. Al Cuoco, Kevin Waterman, Bowen Kerins, Elena Kaczorowski, and Michelle Manes. Linear
Algebra and Geometry. Providence, Rhode Island. 2019. 576 p.
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15. Bukopucranus Maple npu BUBUEHHI 00UYHCITIOBAIIBHOI MaTeMaTUKU: MeTOIMYH1 BKa3iBKU
710 TIPaKTUYHHX Ta Ja0opaTopHUX poOIT /Ui CTYJEHTIB iHKeHepHuX crenianbHoctelt /A.O Pamcbkuid,
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1. INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource: https://msn.khnu.km.ua .

2. University Electronic Library. Access to the resource:
http:/lib.khnu.km.ua/asp/php_f/plage lib.php .

3. University Repository. Access to the resource: http://elar.khnu.km.ua/jspui/?locale=uk .
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