MIHICTEPCTBO OCBITHU 1 HAYKH YKPATHU
JIbBiBCcbKHUIT HALlIOHAJBHHMH YHiBepcuTeT iMeHI IBana @panka
MexaHiko-MaTeMAaTHYHUH (PAKYJIbTET
Kadenpa anredpu, Tomosorii Ta 0CHOB MATEMaTHKH

3aTBepaKeHo
Ha 3acimanni
kadenpu anreOpw, TOMOJOTIi Ta OCHOB
MaTeMaTHKU
MEXaHIKO-MaTEeMaTUIHOTO (PaKyIbTETy
JIbBIBCHKOTO HallIOHAJILHOTO YHIBEPCUTETY
imMeHi IBana ®panka
(mpotokon Nel Bim 29 cepnus 2023 poky )

3aBigyBad kadenpu: npod. banax T. O.
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Cuabyc 3 HaBUAJIbHOT JUCHUTUTIHU

“Adaredpa Ta reomerpis”,
10 BUKJIAJIAETHCA B MEXax
OIIII Tndhopmatuka nepiioro (0akaaaBpChbKOro) piBHS
U1t 3100yBaviB 3a crerianbHicTio 122 KoM toTepHi HayKu

Ha (HaKyJIbTETI MPUKIATHOI MATEMATHUKU Ta 1HHOPMATUKHU

JIbBiB 2023 p.
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HazBa Anrebpa Ta reoMeTpis
AUCHMILTIHA

Anpeca I'onosuwuii kopryc JIHY im. 1. dpanka
BHKJIAJAHHSA M. JIbBIB, ByJl. YHIBepCUTETChKA |
AUCHMILTIHA

daxyabTeT Ta MexaHiKo-MaTeMaTHIHUH (aKyIbTET
kadenpa, Kadenpa anredpu, Tonosorii Ta OCHOB MaTeMaTHKA
3a SIKOI0 3aKpinjieHa

JUCIHMILIIHA

I'any3b 3HaHB,
mu@p Ta Ha3Ba

122 — xoMIT’FOTEepHI HAyKH

creniaJbHOCTI
Bukaanaui Bbpunyn BikxTopis JIrobomupisHa,
AUCHUILTIHH KaHIUAAT (PI3MKO-MaTeMaTUYHHUX HayK,
JIOIICHT Kadepu airedpu, TOMOJIOr1i Ta OCHOB MaTeMAaTHUKHU
KonTakTHa viktoriya.brydun@lnu.edu.ua,
iHpopmanis https://new.mmf.Inu.edu.ua/employee/brydun-v-1
BUKJIAJa4iB INonoBuwit kopryc JIHY im. 1. @panka, kad. 374. m. JIbBiB, By

YHiBepcUTETChKa, |

KoncyabTaunii 3
NUTAHb HABYAHHS 110

KoncynbTartiii B 1eHb MpOBEACHHS JICKIIA/TIPAKTHYHUX 3aHATh
(3a momepeaHbOI0 JOMOBIIEHICTIO).

JUCHUILIIHI
BiI0yBaOTHCSI
Cropinka Kypcy https://e-learning.Inu.edu.ua/course/view.php?id=5706
Indopmanis npo Kypc po3po6iieHo Takum 9rHOM, 11100 HAaJaTH CTYJCHTaM 3HaHHS
AUCHHILTIHY OCHOBHUX IOHATH BUINOI alreOpH Ta aHATITUYHOT TeOMeTpii K

HEOOXI1THOTO IHCTPYMEHTY JIJISl BUBUCHHS 1 pO3yMIHHS 0aratbox iHIIHMX
HaBYAJbHUX JUCITUILTIH Ta 3aCTOCYBAaHHS B IPAKTU4HIN poboTi. Tomy y
KypcCl TIPEICTaBJICHO OCHOBHI MTOHATTS Cy4acHO1 alnreOpu Ta aHaIITUYHOT
reoMeTpii. 3HaUHy YacTUHY KypCy 3aiiMa€ PO3IJisi]] MPAKTHYHUX 1
TEOPETUYHUX MUTAHb aIreOpy Ta aHATITUYHOT TeOMETii.

KopoTtka anoranist
MUCHUILIIHYA

Jucnurnina “Anredpa Ta reoMeTpis’” € HOpMAaTUBHOIO TUCIUTLIIHOKO 3
crieniagbHOCTI 122 — KOMIT'FOTEpHI HaYKH JIJIsI OCBITHBOI IpOrpamMu
[ndopmatuka, sika BUKIIATAEThCs B 1-My cemecTpi B 00cCs131 5-0x
KpeauTiB (3a €Bponeiicbkoro KpenutHo-Tpancdeprnoro CucrteMoro
ECTY).

Meta Ta o

MeToro BUBYCHHSI HOPMAaTHBHOI TUCHUILUIIHA “AJireOpa Ta reoMeTpis” €

AUCHUILTIHH OCBO€EHHS CTYJICHTAMH TEOPETUYHUX 1 MPAKTUYHUX OCHOB CY4acHOT
anreOpy Ta aHAIITHYHOI reoMeTpii.
Jliteparypa s OCHOBHA
BUBYEHHS
JTUCHUILTIHA C.T. 3aBano. Kypc anredpu. Kuis, 1995, 503 cr.

N —

B. B. bynaurin, 1. B. Anekceea, B. O. I'aiizeit, O. O.

Huxosuunwuii, H. P. KonoBanosa, JI. b. ®enoposa. Jliniiina

anreOpa Ta aHaniTuyHa reomerpis. Kuis, 2011, 224 cr.

3. W.K. Nicholson. Linear Algebra with Applications. Calgary, 2018,
698 p.

4. Ron Larson, David C. Falvo. Elementary Linear Algebra.

Houghton Mifflin Harcourt Publishing Company, 2009, 565 p.
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Jlitepatypa s 5. Ron Larson, David C. Falvo. Elementary Linear Algebra. Houghton
BUBYEHHS Mifflin Harcourt Publishing Company, 2009, 565 p.
AUCUMITiHM 6. Seymour Lipschutz, Marc Lars Lipson. Linear Algebra. Schaum’s Outline
Series, 2009, 432 p.
7. C.T. 3aBano. Anrebpa i reopis uucen. Kuis, 1983, 233 cr.
8. K. ®anneen, 1.C. Cominchkuii. 30ipHUK 33724 3 BUIOI anreOpu.
Kuis, 1971, 317cT.
9. T. ABneesa, B. lllpamenxo. 36ipHuK 3a1a4 3 niHilHOT anredpu. Kuib.
2016. 205 cr.
10. b.M. Bokano, B.JI. bpuayn, L.1. I'ypan, H.M. Konoc. 36ipuuk 3amad 3
a”amiTuuHoi reomerpii. JIpBiB, 2016p., 334 cT.
JOIIOMDKHA
11. B.M. bokano, B.JI. Bpunyn, L.U. T'ypan. Ananituuna reomerpis (Draft
version)
12. B.JI. bpuayn. Jliniiina anredpa 1 ananituasaa reomerpis (Draft version)
13. Cesar O. Aguilar. MATH 233 - Linear Algebra I, Lecture Notes. New
York, 2020, 206 p.
Obcsar kypey 3aranbHuii 00CHT:
1-uit cemectp: 150 roguH. AyTUTOpHUX 3aHATh: 64 rof., 3 HUX 32 rof. JeKIii
ta 32 rogunau JabopatopHux poodiT. CaMmocTiiiHOT pobdoTu: 86 ro.
OuikyBani [Ticns 3aBepuIeHHS IILOTO KypCy CTYACHT Oyie :
pe3yJabTaTu 3HaTH: OCHOBHI MOHSATTS aIre0py Ta aHaJITUYHOI TeOMETpIi.
HABYAHHS BwmiTu: po3B's3yBaTu TeopeTHUHI 1 TPAKTUYHI 3a71a4l 3 BUIIO1 aJireOpu Ta

aQHATITUIHOI TEOMETPIi.

VY pe3ynbTaTi BUBUCHHS HABYAJIBHOI JUCITUILUTIHYU BIATOBIAHO 10 OCBITHBOT
nporpaMu (GOpPMYIOTECS MPOrpaMHi KOMIIETEHTHOCTI:

IK. 3gaTHICTh pO3B’sA3yBaTH CKJIA/IHI CIICIiaIi30BaH1 3a/1a4l Ta MPAKTHYHI
npoOeMu y ramy3i KOMIT FOTEPHHUX HayK a00 y MpoIieci HaBYaHHs, 110
nependavyaroTh 3aCTOCYBaHHS TEOPii Ta METOAIB 1H(OPMAIIHHUX

TEXHOJIOT1H 1 XapaKTepU3yEeThCsI KOMILIEKCHICTIO Ta HEBU3HAUYEHICTIO YMOB.
3K1. 3naTHicTh 10 aOCTPAaKTHOT'O MUCJICHHS, aHAJII3y Ta CHHTE3Y.

3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIsX.

3K4. 31aTHICTh CITUIKYBaTHUCS AEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCBMOBO.
3K6. 3naTHICTh BUMTHUCS ¥ OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMU.

3K11. 3gaTHicTs npuitMaTH OOIPYyHTOBAHI PIllICHHS.

3K1S5. 3natHicTh 30epiratu Ta HPUMHOXYBATH MOpPaibHi, KyJIBTYpHi, HAyKOBI
IIHHOCTI 1 JOCATHEHHS CYCHIbCTBA HA OCHOBI pO3yMiHHS iCTOPIi Ta
3aKOHOMIPHOCTEH PO3BUTKY IMPEIMETHOI 00J1acTi, ii Miclid y 3araibHiil cuctemi
3HaHb PO MPUPOJY 1 CYCHUILCTBO Ta Y PO3BUTKY CYCIIIbCTBA, TEXHIKH 1
TEXHOJIOT1, BAKOPUCTOBYBATH Pi3HI BUAU Ta GOPMHU PYXOBOT aKTUBHOCTI 7St
AKTUBHOTO BIMIOYMHKY Ta BEJCHHS 3J0POBOI0 CIIOCOOY KHUTTS.

CK1. 3aatHicTh 40 MaTeMaTUYHOTO (POPMYITIOBAHHS Ta JAOCIHIKYBaHHS
HETNEePepPBHUX Ta JUCKPETHUX MaTeMaTHYHUX MOJIeNel, OOIpyHTOBYBaHHS
BUOOPY METO/IB 1 MIXOAIB JUIS PO3B’A3yBaHHS TEOPETUYHMX 1 MPUKIATHUX
3a/1a4 y Taimy3i KOMIT FOTEpHUX HAYyK, aHaJi3y Ta IHTEPIPETYBAHHS.

CKa3. 31aTHicTh J0 JOT1YHOTO MHUCIEHHS, MOOYOBH JIOT1YHUX BUCHOBKIB,
BUKOPUCTAaHHS (POPMAILHUX MOB 1 MOJIEJIEH adrOpUTMIYHUX OOUHCIIEHB,
MIPOEKTYBaHHS, pO3pOOJICHHS i aHaNi3y aJllfOPUTMIB, OL[IHIOBAHHS iX
e(eKTUBHOCTI Ta CKJIAJHOCTI, PO3B’A3HOCTI Ta HEPO3B A3HOCTI AITOPUTMIUYHUX
mpo0GJieM Ui aJJeKBaTHOTO MOJICIIFOBAHHSI MPEAMETHUX o0acTeil i CTBOPEHHS
MPOrpaMHUX Ta iHPOPMALIHHUX CUCTEM.




Kurouosi ciioBa

Marpunsi, BH3HAYHHMK, NEPECTaHOBKA, IIJICTAHOBKA, OOEpPHEHA MAaTPHIL,
JTHIMHUA TpoCTip, JNiHIAHWA NiAIpocTip, 0a3uc, MHOrOWIEH, KOMIUIEKCHE
YHCI0, JIHIMHUK omeparop, BiacHI 3HAYEHHS, €BKIIOBUH MpPOCTip, TpyIa,
KUIbIlE, T0JIe, BEKTOp, CKAIAPHHUNA I10OYTOK, BEKTOPHHMU 1OOYTOK, MillIaHH
JIOOYTOK, MpsiMa Ha IUIOUIMHI, IpSIMa y MPOCTOpi, IIIOMMHA Y TIPOCTOpi, JiHisA
JIpyroro TOPSIKY Ha IUIOMIMHI, MOBEPXHS JPYroro TMOPSIKY B MPOCTOPI,
pIBHSHHS JIiHIM Ta TOBEPXOHb JPYroro IMOpSAKY, KOMIUIEKCHE YHCIIO,

MHOTOYJIEH.
®opmat kypey | OuHuii, qUCTaHITITHAI
[IpoBenenHs Jekuii, 1a60paTOPHUX POOIT 1 KOHCYIBTALIIH.
Temu 1. Marpwuiti.
2. Cucremu NiHIMHUX PIBHSHb.
3. [TepecTanoBKH, MiACTAHOBKHU, BU3HAYHUKH, BJIACTUBOCTI BUSHAUHHUKIB.
4. OGepHena MaTpuiis.
5. JliniiiHMIA POCTIp, TiHIWHA 3aJIEKHICTh, 0a3UC, paHT MATPHIIL.
6. OcHoBHI anreOpaiuHi CTPYKTYypH.
7. [Tone KOMIIEKCHUX YHCElL.
8. Kinpiie MHOro4sieHis.
9. EBxutiioBi mpocropu, diHiiHI oneparopu. [Iporec oproronanizarii.
10.  BrnacHi 3HaYeHHS Ta BJIACHI BEKTOPH.
11.  Bextopu, onepaiii 3 Bekropamu. CkajasipHUA, BEKTOPHUN Ta MilIaHUH
JTOOYTKH.
12.  IIpsma Ha moLIUHI.
13.  TIlpsima Ta ruIomIMHA B IPOCTOPI.
14.  Jlinii apyroro nopsaky. KanHoHIYHI piBHSHHS JiHIN APYTroro mopsaKy.
15.  TloBepxHi Ipyroro MopsKy.
IMincymkoBuii | 3ajik y KiHIlI CEMECTPY
KOHTPO.Ib,
dopma
IIpepexBizutu | [l BUBYEHHS KypCY CTYJIEHTH NMOTPeOYyIOTh 0a30BUX 3HAHb 3 IIKUILHOTO KypCy

MAaTCMAaTUKU.

HagBuajabHi me-
TOAM Ta TEXHIKH,
SIKi OyxyTh BH-
KOpPHCTOBYBA-
THCH i yac
BHKJIAJaHHSA

Kypcy

Jlexii, mpakTUYHI 3aHATTS, TUCKYCIs.

HeoOxinne 00-
JagHAHHSA

Jlomika, 30IIUT, pyYKa 1 KOMIT F0Tep.

Kpurepii omi-
HIOBAHHSA (OK-
peMo I KOXkK-
HOT'0 BUJY HAaB-
JAJILHOI JiflJIb-
HOCTI)

OmintoBanHs mpoBoaAuThHCA 32 100-0anbHOIO mIKanorw. bamu HapaxoBylOThCs 3a
HACTYIHUM CHiBB1IHOIIECHHSM:

* BUKOHAHHS JIOMalIHIX po0iT 1 pob0Ta Ha MPAaKTUYHUX: MAaKCUMaJIbHA KUTBKICTH)
6amnis 10

* 1Bl KOHTPOJIbHI POOOTH; MaKCUMaJIbHA KUIbKIiCTh 6aiiB 40

* 3aJ1ikoBa po0OTa: MaKCUMalbHa KUIbKICTh OaniB 50

[TincymkoBa MakcuMalbHa KibKicTh O0aiiB 100.

IucemoBi podoru: OuikyeThes, IO CTYJICHTH BUKOHAIOTH JIBI KOHTPOJIBHI
poOOTH (TECTH 3 MPAKTUYHUMHU Ta TEOPETUYHUMH 3aBIAAHHSAMHU).




AxaneMiuHa Jgo0podecHicTb: OuikyeThcs, IO pPoOOTH CTyAEeHTH OyIyThb
BUKOHYBAaTH caMoCTiiiHO. CrTuCyBaHHs, BUKOPUCTAHHS CTOPOHHIX JpKepen abo
3aco0iB iH(opMarlii, BTpy4aHHs B poOOTY iHIINX CTYAEHTIB CTAHOBIIATH, ajJie HE
00MEXYIOTh, MPUKIIAJIA MOXKIMBOI aKaJeMI4HOI HeT0O0pouecHOCTi. BusBneHHs
O3HaK aKaaeMiuHOi HeZOOPOYECHOCTI B pOOOTI CTYyAEHTAa € MiACTaBOIO yiA ii
He3apaxyBaHHHS BUKIIaJaueM, HE3aJIeKHO Bl MacmTa0iB oOMaHy.

BinBinanHsi 3aHATH € BOXJIMBOIO CKIAJI0BOIO HaBYaHHS. OYiKyeThCS, IO BCI
CTYACHTH BiJBIAAIOTh yCl JIGKLIWHI Ta MPAaKTU4HI 3aHATTA Kypcy. CryneHTH
NOBUHHI 1H(QOpPMYBaTH BHKIAJada MPO HEMOXKIIMBICTH BIABIAATH 3aHATTS. Y
Oy/Ab-IKOMY BHITQJKy CTyIEHTH 3000B’s3aHi JOTPUMYBATHCS BH3HAYCHHX [aT
JUTSL BAKOHAHHS ITMCBMOBUX POOIT, Iepe10aueHux KypcoMm.

Jlitrepatypa. Ycs niTepatypa, Ky CTYJICHTH HE 3MOXKYTh 3HAUTH CaMOCTIHHO,
OyJe HajaHa BUKJIAJadeM BHMKIIOUYHO B OCBITHIX LUIAX Oe3 mpasa ii mepenadi
TpeTiM ocobaMm. CTyJIeHTH 3a0XOUYYIOTHCS O BUKOPHUCTAHHSA TaKOX W 1HIIOL
JiTEpaTypu Ta JHKEpe, SKHX HEMae cepe]l peKOMEHIOBaHUX.

[lonirnka BucTaBjJeHHst OaJiB. BpaxoByroTbesa Oanu, HaOpaHi pu
MIOTOYHOMY TECTYBaHHI (1Bl KOHTPOJIbHI pOOOTH), pOOOTI Ha 3aHATTSIX Ta Oanu
iJICYMKOBOT'O TECTyBaHHA (3aJikoBa KOHTpoJibHA pobota). Ilpu upomy
000B’sI3KOBO BPaXOBYIOTHCSI IPUCYTHICTh Ha 3aHATTAX Ta aKTHBHICTh CTYJICHTa
MiJ 4yac J1abopaTOPHUX 3aHATh; HEJOIMYCTHUMICTh IPOMYCKIB Ta 3ali3HEHb Ha
3aHATTS; KOPUCTYBAaHHS MOOUTBHMM TeNe(POHOM, IUIAHIIETOM YH 1HIIUMH
MPUCTPOSIMU  TII Yac 3aHATTS B IUIAX HE TOB’S3aHUX 3  HABYAHHAM;
CTIMICYBaHHSI, HECBOE€YACHE BUKOHAHHS ITOCTABJICHOTO 3aBJaHHS 1 T. 1H.

Konui popmu nmopyIieHHs akaJeMI4HOT JOOPOUYECHOCTI HE TOJIEPYIOTHCA.

IIuTanusa no

B 3a1ik0BYy KOHTpOJIBHY pOOOTY OYyIyTh BXOJUTH TCOPETHUYHI Ta MPAKTHYHI

3aJliky 4M MMUTAHHS, SIK1 BUBYAJIMCH IT1]T 9aC CEMECTpY.
eK3aMeHy.
OnutyBaHHs | AHKETY-OIIIHKY 3 METOIO OIIIHIOBaHHS SIKOCTI Kypcy Oyjie HaJlaHO 110

3aBEpIICHHIO KypCYy.




CXEMA KVYPCY

TuwxneHb

Tema, niaH, KOPOTKi Te3n

®dopma
IISUTBHOCTI

Jliteparypa

3aBJIaHHs,
roa

Tepmin
BUKOHAHHS

1

Martpwurii (TOHSATTS MaTPHII, il 3
MaTpPUIIMH, OCHOBHI BIIACTUBOCTI
MaTpHIIb)

Jlexuis

(1], [2], [3], [4], [5],
[11], [12]

2 rox

Jo 3amiky

Martpwurii (TOHATTS MaTPUIT, i1 3
MaTpPUIIMH, OCHOBHI BIACTUBOCTI
MaTpHIIb)

IIpakTruna

2 ron

Omun
THXKIEHD

CucremMu JTiHIHHUX PIBHSIHD
(cucTemu NiHIHHUX PIBHSHB,
TTOHSTTS CYMICHOCTI CHCTEMU
JIHIAHKUX PIBHSAHB, MeTOJ ["ayca)

Jlexuis

2 ron

Mo 3amiky

Cucremu JDiHIMHUX PIBHSIHD
(cucTemu NiHIHHUX PIBHSHB,
TIOHSATTS CYMICHOCTI CHCTEMU
JIHIAHKUX PIBHSAHB, MeTOJ ["ayca)

ITpaxTnuna

2 ron

Omun
TUXKIEHD

IlepecTaHOBKH, ITiICTAHOBKH,
BU3HAYHUKHU, BIACTHBOCTI
BU3HAYHMKIB (TIEPECTAHOBKH,
BU3HAYCHHS MMAPHOCTI Ta
HEMapHOCTI NePeCTaHOBOK,
HEe3aJIe)KH1 UK, MiACTaHOBKH,
I 3 migCcTaHOBKAMM, BU3HAYEHHS
NapHOCTI Ta HEMapPHOCTI
NIEPECTAHOBOK)

Jlekmis

2 ron

o 3amiky

IlepecTaHOBKH, ITiICTAHOBKH,
BM3HAYHUKH, BIACTUBOCTI
BU3HAYHMKIB (TIEPECTAHOBKH,
BU3HAUCHHS MAPHOCTI Ta
HEMapHOCTI ePECTaHOBOK,
He3aJIeXKH1 [IUKIII, II1ICTaHOBKH,
I 3 migCcTaHOBKAMM, BU3HAYEHHS
MAPHOCTI Ta HETTAPHOCTI
IepecTaHOBOK)

IIpakTuyna

2 ron

Onun
THXKIIEHD

Ob6epHeHa MaTpulls (03HAUYCHHS
obepHeHol MaTpuii,
OOYHMCIIEHHS 1 3aCTOCYBaHHSI
00epHEeHOT MaTpHIIi)

Jlexuis

2 roxn

Jo 3amiky

Ob6epHeHa MaTpulls (03HAYCHHS
o0epHeHOi MaTpHili,
00YHCIICHHS 1 3aCTOCYBaHHS
00epHEeHOT MaTpHIIi)

IIpaktrnuna

2 rox

OmuH
THXKIIEHD

JIiHifHMi pocTIp, JiHiHHA
3aJIEKHICTD, 0a3MC, paHT

MaTpuInl

Jlexmis

4 ron

Mo 3amixy

JIiHIfHMI IpocTIp, JiHilHA
3aJIEKHICTD, 0a3MC, paHT
MAaTpUIl

IIpaktruna

2 rox

OmnuH
THXIEHD

OcHOBHI anreOpaiydi CTPYKTYPH
(TpymH, KiTTBIIS, TIOTIS)

Jlexmis

2 rox

Mo 3amixy

OcHOBHI anreOpaiydi CTPYKTYPH
(Tpymu, KUTBIIS, TTOJIS)

IIpaktruna

2 rox

OmuH
THXKIEHD

ITose KOMITJIEKCHUX YrceN (TTOHSATTS
KOMIUIEKCHOTO YHCIIa, alnredpaivHa,
TeOMETPUYHA Ta TOKa3HUKOBA opma
KOMIUIEKCHOTO YHCJIa, OTepartii 3
KOMILIEKCHUMU YHCIIaMH )

Jlexuis

4 rox

Jo 3aniky




Ilose KOMIJIEKCHUX YU CE
(TIOHATTS KOMILICKCHOTO YHCIIA,
anredpaiuHa, reOMEeTprYHA Ta
MMOKa3HUKOBa (hopma
KOMIUIEKCHOTO YHCTIa, OTepartii
3 KOMIUTEKCHUMHY YHCIIAMU )

IIpakTnuna

(61, [7], [8]

2 roxn

OnuH
THXKIEHD

Kisplie MHOrOwIeHis
(TIOHATTS MHOTOWIEHA, Tii 3
MHOTOWIEHAMH, JiIJICHHS
MHOTOUWIEHIB KyTOM, CXeMa
T'opuepa, anroput™m
EBkitina)

Jlexuis

(11, (2], [3], [4], [5],
[11], [12]

2 ron

Mo 3amiky

Kisplie MHOrowIeHis
(TIOHATTS MHOTOWIEHA, i 3
MHOTOWIECHAMH, [TiJIEHHS
MHOTOYJICHIB KyTOM, CXeMa
T'opuepa, anroputm
EBkitina)

IIpakTnuna

2 ron

Omun
TUXKIEHD

EBKu11/10BI IPOCTOPH, JiHIHHI
oneparopu. IIponec
OpToroHai3aIii (CKaIsIpHUA
JNOOYTOK, MOHSATTS
€BKJIIJIOBOTO Ta YHITAPHOTO
npocTopy, HepiBHicTs Komi-
byHsKOBCBKOTO Ta TEOpEMA
[Tiaropa B eBKIIIIOBUX Ta
YHITQpHHX [TPOCTOpaXx,
OPTOTOHAJIBHICTB)

Jlexuis

(11, (2], [3], [4], [5],
[11], [12]

4ron

o 3amiky

EBxu1iioBi mpocTopy, diHilHI
oneparopu. IIponec
opToroHaizaii (CKaaspHUi
JNOOYTOK, MOHSATTS
€BKJIIJIOBOTO Ta YHITAPHOTO
npocTopy, HepiBHicTs Koii-
ByHsik0oBCbKOrO Ta TEOpEMA
[Tiaropa B eBKITIZIOBHUX Ta
YHITQpPHHUX [TPOCTOpaX,
OPTOTOHAJBHICTB)

IIpakTnuna

2 rox

Onun
THXKIIEHD

10

BiiacHi 3HaYeHHS Ta BJACHI
BEKTOPMU JIIHIWHOTO omeparopa
(BacHi 3HAYEHHS Ta BJIACHI
BEKTOPH JIIHIHHOTO OmepaTopa)

Jlexuis

2 roxn

Jo 3amiky

BiracHi 3HaueHHs Ta BJIAcHi
BEKTOPH JIHIHHOTrO omeparopa
(BacHi 3HAYEHHS Ta BJIACHI
BEKTOPH JIiHIHHOTO OmepaTopa)

IIpaktruna

2 rox

Omun
THXXIIEHD

11

Bexkropu, omneparti 3
BekTopamu. CKaIsIpHAi,
BEKTOPHHI Ta MIITAHUI

TOOYTKH.

Jlexmis

(2], [10], [11]

2 rox

Mo 3amixy

Bexropu, oneparti 3
BekTopamu. CKasipHui,
BEKTOPHHI Ta MIITAHUI

JTOOYTKH.

IIpaktruna

2 rox

OmnuH
THXKIEHD

12

IIpsiMa Ha DJIOIIMHI.

Jlexuis

(2], [10], [11]

2 rox

Jo 3aniky




[psiMa Ha MIOIHHI. Ipaktruna |[9] 2 rox Omun
THKJICHB
13 [IpsiMa Ta miomuHa B Jlexmis [2], [10], [11] 2 rox )
; Mo 3amiky
IIPOCTOPI.
IIpama Ta njomuHa B IIpaktiuna | [9] 2 rox Onun
IIPOCTOPI. THKJCHB
14 JIiHii APYTrOro MOPSIKY. Jlexuis [2], [10], [11] 2 ron
KaHoHiuHi piBHSIHHS JiHIH Jlo 3amiky
IPYTOro MOPSIIKY.
JIiHii APYroro MOpSAKY. IIpaktnuna |[9] 2 ron
KaHoHiuHi piBHSIHHS JiHIH Onun
IPYroro nopsKy. THXIACHD
15 IoBepxHi APYyToro NOpsAAKy. Jlexuis [2], [10], [11] 2 ron Jlo 3aixy
[oBepxHi PYroro NOpsIKy. IIpaxktuyna |[9] 2 ron Onun

THXKIICHD




