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BCTYII

[Iporpama nHaBuanpHOi nuctumiinu “JliniiiHa anaredpa” ckiajeHa BIANOBITHO O OCBITHBO-
npodeciiHOT mporpamu MiAroTOBKU «0aKajaaBp»
cnenianbHocTi 111 — Maremaruka, 113 — [Ipukiaagna marematuka, 014.04 — Cepenns
ocBiTa (MaTremaTuka),
ocBiTH Tmporpama  «MaremaTtuka», «lIpukiagHa maremaTuka», «MaremarHka Ta
inpopmaTuka»

1. Onuc HAaBYAJBHOI U CIHUILTIHA

1.1. MeTor0 BUKJIaJaHHS HaBYAJIbHOI TUCIMILUIIHA € HAaBYaHHS MAalHOyTHIX CIeliaiCTiB OCHOBaM
JiHIHHOT anreOpH, a TAKO’K MHOTOUYJICHAM JICK1IbKOX 3MIHHHX.

1.2. OcHOBHUMU 3aBIaHHSIMHU BHUBYCHHS AWCIUIUIIHU € HABYAHHS CTYJICHTIB TCOPETHYHUM
OCHOBaM 1 MeTojJaM ajreOpu Ta 3aCTOCYBAHHIO IIMX METOJIB Il PO3B’sI3aHHS PI3HOMaHITHHX
3a/1a4 TEOPETUIHOTO Ta MPAKTUYHOTO XapaKTepy.

1.3. KimbKicTh KpeauTiB — 6

1.4. 3aranpHa KUIBKICTE roguH — 180

1.5. XapakTepucTHKa HaBYAIbHO1 JUCITUTUTIHI

HopmaTtuBHa / 32 BuOOpom
Jlenna ¢popma HaBYaHHS | 3aouna (aucranuiiina) hopma HaBYAHHS
Pik niaroroBku

2-i |
CemecTtp
3-ii |
Jlekmii
48 roa. \
IIpakTH4Hi, CEMIHAPCHKI 3aHSTTS
48 roa.
Ha60paT0‘pHi 3aHATTA
CamocriitHa pobora

84 ron. \

y TOMY YHCIIi iIHIUBIyaabHi 3aBJaHHSI

1.6. 3anaHoBaHi pe3yJbTaTH HaBUAHHS

VY pe3ynbTaTi BUBYCHHS JAHOTO KYpCY CTYJI€HT TOBUHEH 3HATH:

v 3HaTH TEOpPeTHUYHI OCHOBM 1 3aCTOCOBYBaTH aireOpaiuHi METOau JJisi BUBYCHHS
MaTeMaTHYHUX CTPYKTYP.

v OCHOBHI BIaCTHBOCTI MHOTOWIEHIB J€KUIbKOX 3MIHHUX. OCHOBHY T€OpeMYy PO CUMETPUYHI
MHOTOYJICHH.

v Teopito xopaaHoBoi (hopMu JiHIHOTO oepaTopa.

v O3HaueHHs Ta BJIACTUBOCTI OUTIHIMHHUX Ta KBaJApaTUYHUX (QYHKIIOHATIB, B TOMY YHCII
3B’A30K MDK CHMETPUYHMMHU OUIIHIHHMMM Ta KBaJApaTMYHUMM (DyHKI[IOHANIaMH, aJroOpuTM
Jlarpanka miaroHamizanii KBaJpaTMUYHUX (QYHKIIOHATIB, KaHOHIYHUN BUIJIAJ KBaJpaTHUYHUX
GYHKITIOHANIIB HaJ MOJSMH MIHCHUX Ta KOMIJIEKCHUX YHUCEIN, JOJAaTHO BU3HAUEHI KBaJIpaTH4HI
bopmu.

v BiacTuBOCTI Ta MpUKIa U MPOCTOPIB 31 CKAIIPHUM JT0O0YTKOM.
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v CrekrpaiibHy TeopeMy Ui HOPMaJbHHUX OIEpaTopiB B epMiTOBOMY MpocTopi. BractuBocti
CaMOCHPsDKCHUX Ta YHITAPHHUX OIEpPaTopiB B €pMITOBOMY HpocTopi. KaHOHIYHUN BHTIIS
HOPMAaJILHOTO OIlepaTopa B €BKIIi0BOMY mpoctopi. Kitacudikariito opToroHaabsHUX ONEpaTopiB.

yMiTH:

v Bupaxarn cumerpudHuii MHOTOYJICH Yepe3 OCHOBHI CHMETPHYHI MHOTOYJICHH.

v 3HaXOIUTH XKOpAaHOBY (OpMYy JIIHIHHOTO olleparopa Ta BiAMOBIAHUN Oa3Huc.

v IlpuBomutn xKBagpaTHuHUi (YHKLIIOHANI OO MIarOHAJIBHOTO BHUIJBILY 32 JIOTIOMOTOIO
anropurmy Jlarpanxa.

v 3HaXOIUTH KaHOHIYHMN BUJ KBaJAPaTU4HOI (GOPMHU HaJ IMOJSAMH KOMIUICKCHHUX Ta JIIHCHUX
YHCEIL.

v IlepeBipsiTu n0aTHY BU3HAYEHICTh KBAaAPATUIHOI (POPMH.

v 3HaxXoIUTH OPTOTOHAIBHUH Ta OPTOHOPMOBAaHHMM Oa3WcH MiANPOCTOPY €BKIiI0oBa abo
epMiTOBa ITPOCTOPY.

v 3HaxXomUTH OPTOTOHAJIBHE MOMOBHEHHS 10 MiIIPOCTOPY €BKIiAOBOrO abo epMiTOBOTO
POCTOPY, OOYUCIIOBATH BIANOBITHI OPTOTOHATBHI MPOEKIIIi.

v 3HaxomuTu 06a3uc qiaroHaiizallii HOpMaJIbHOTO OTNIEPaToOpy B €PMITOBOMY IIPOCTOPI.

v 3HaXoIUTH KaHOHIYHHMH BHJ MaTPHUIll HOPMAJIBHOTO OIEpaTopy B €BKIIiJIOBOMY IPOCTOPI Ta
BIITOBIAHMN Oa3uc.

v [IpuBoauTH KBagpaTHUHy GOPMY B €BKIIIZIOBOMY ITPOCTOPI 10 TOJIOBHUX OCEH.

1.7 3rigHO 3 BUMOraMM OCBITHBO-TpOdECiiiHOi mporpamu CTYJEHTH NMOBHHHI MaTH HACTYIHI
3arajabHi KOMIIETEHTHOCTI :

- 3JIATHICTP A0 aOCTPaKTHOTO MHCJICHHS, aHAII3Y Ta CHHTE3Y, BOJOIIHHS KyJIbTYPOIO MUCIICHHS

- 3JaTHICTh BYHMTHUCS 1 OBOJOAIBATH CYYacHHMMH 3HAHHSMH, BUKOPHUCTOBYBATH 3HAHHS MPO Cy4acHY
NPUPOJHUYY KapTHHY CBITY B OCBITHIH Ta npodeciiiHiil isuIbHOCTI, 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX
CHUTYaIlifX;

- 3JIaTHICTh BUKOPHCTOBYBAaTH OCHOBHI METO/HM, CIIOCOOM Ta 3acOo0M oJiep KaHHsI, 30epiraHHsi, mepepooKH
iH(opMaIii;

- 3IIATHICTH MPAIFOBATH 3 KOMITTOTEPOM SIK 3aCO00M yIpaBiIiHHS iH(pOpMAIIi€TO.

1.8 3rigHO 3 BUMOramMH OCBITHBO-IIPO(ECiiHOI MpOorpaMu CTYJIEHTH MOBHUHHI MaTH HACTYIIHI
(axoBi KOMIIETEHTHOCTI :

- BOJIOJIHHS OCHOBHUMH IOJIOKEHHSIMH KJIACHYHUX PO3JLUIIB MaTEMAaTHKH, 1i 0a30BUMH iJesIMHU Ta
METOIaMU;
- 3JIaTHICTh 3/IMCHIOBATH JIOTIYHWH aHali3 MaTeMaTWYHHUX O0’€KTIB 1 MPOUEAYp Ta KOHKPETH3AIlilo
abCTpakTHUX MaTeMaTHYHUX 3HAHb y MPOIeci BUBYCHHS MaTeMaTHKH;
- BOJIOAIHHS KyJBTYpaMH MaTeMaTHYHOTO MHCJICHHS, JIOTIYHOIO, aJTOPUTMIYHOI0 Ta €BPUCTUYHOIO;
PO3YMIHHS 3arajlbHOi CTPYKTYpH MaTeMaTHYHOT'O 3HAHHs, B3A€EMO3B’SI3Ky MK PI3HUMH MaTeMaTHYHUMHU
JUCLUIUTIHAMM; 3JaTHICTh KOPUCTYBAaTHCS MOBOIO MAaTEMAaTHKH, KOPEKTHO BHPaKaTH Ta apryMEHTOBaHO
OOTpYHTOBYBATH HAsIBHI 3HAHHS;
- 3J1aTHICTh Oy JyBaTH MaTeMaTU4HI MOJIENI JUIS BUPIIIEHHS MPaKTHYHUX Npo0iieM; pO3yMiHHSI KPUTEPIiB
SKOCTI MaTEeMaTHYHOTO MOJICITIOBAHHS;
- 3JATHICTh 3aCTOCOBYBAaTH pi3Hi cCIeHapii BHBYEHHS KOHKPETHOTO MAaTeMaTHMYHOTO Marepiainy,
HaKONMYyBaTH Ta CHCTEMaTU3yBaTH Pi3Hi BapiaHTH IOKa3iB T€OpeM, po3B’A3KiB 3a1a4, OaHKIB KIIOUOBHX
3aJ1a4 TOIIO;
- BOJIO/IIHHSI OCHOBHUMH TIOJIO’KEHHSIMU 1CTOP1i PO3BUTKY MaTeMAaTHKH, €BOJIOLIT MaTeMaTHUYHUX
171el Ta OCHOBHUMU KOHIIETIIIISIMU CY4acHOT MAaTeMaTUYHOI HAyKH.
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1.9 3rizHo 3 BUMOTaM# OCBITHBO-TIPOQECiiiHOI MporpaMu CTYACHTH MOBUHHI MaTH HacTymHi [1PH:

- 3HaTH OCHOBHI IMOHATTS Ta TEOPEMH TEOPii YKCEN, JIHIHHOI Ta aOCTPaKTHOI ayreOpu: JIiHINHI
IPOCTOPH Ta BiT0OpakeHHsI, CHCTEMH JIIHINHUX PIBHSAHB, OJIHOMH, TPYNHU. Y MITH JOCIIKYBaTH
anreOpaiuHi 00’€KTH Ta BUKOPUCTOBYBATH iX Y TECOPETUYHHX Ta MPAKTHYHUX 3a1adax. Bomomitu
METOAaMH anre0pu 1 Teopii yucen.

2. TemMaTH4YHMI IJIAaH HABYAJILHOI JHCIHUILIIHA

Po30in 1. MHOrowieHd IeKinbKOX 3MiHHUAX

1. Kinbiie MHOTOWICHIB Bija AEKIIbKOX 3MIHHUX. BincyTHIiCTh ninpHUKIB HyJs. Jlema ["ayca.
Poskiamadisa Ha HE3BIAHI MHOXKXHUKH.
2. Jlekcukorpadiunuii  3amMc  MHOTOWIEHA BiJ JCKUIbKOX 3MIHHUX. CHMeTpHUuHI

MHorowieHn. OCHOBHA TeopeMa Ipo cuMeTpudHi MHOorowieHu. @opmynu HeroToHa.

Pos3oin 2. Kopnanosa ¢opma JIiHIHHOTO orieparopa

1. Kopenesi mianpocTopu niHiliHOTO oneparopa. JKopmanosa popma JiHIHHOTO oreparopa.
2. OyHKIIT Bi JIHIHHOTO omepaTopa.
3. LlenTpasmizarop JiHiiHOTO oneparopa. Teopema npo MOABIHHUN IIEHTPaTi3aTop.

Po30in 3. biniuiitai Ta kBaapaTuuHi GyHKUioHANW. JIiHIHHI TPOCTOPH 13 CKAJISIPHUM JOOYTKOM

1. bininiitHi Ta kBagpaTu4Hi QyHKIIOHAIH, 3B’ 130K MK HUMHU.

2. Anroputm Jlarpamka nmiaroHamizamii kBaapatuyHoi ¢opmu. KaHOHIYHUN BUIIISA
KBaJpaTHIHOI (pOopMHU HaJl TOISIMHA KOMIUIEKCHHUX Ta AIMCHUX YHCE.

JonatHo Bu3HaueHi kBaapatuyHi popmu. Kpurepiit CunbBectpa.

[TiBTopaniniitHi GpyHKIIOHATH.

[TpocTopu 13 ckansipHUM JOOYTKOM, MIPUKIIAIU Ta HAUIIPOCTIIII BIaCTUBOCTI.

AnroputMm ['pama-1lImiaTa modyaoBu opTOroHaqbHOrO 0aszucy.

OpTtoroHanbHe JOMOBHEHHS Ta HOTO BIACTUBOCTI.

No o ko

Pos3oin 4. CniextpanbHa Teopis JIHIMHUX OMepaTopiB B POCTOPAX 13 CKAJISIPHUM 100y TKOM

1. CrnexTpanbHa TeopeMa JJisl HOpMaJbHUX ONEPaTOpiB B €pMiTOBOMY mpocTopi. [Ipuknaau:
YHITapHI Ta caMOCIPsKEH1 ONepaToOpH, iX BIACHI 3HAYEHHS.

2. Kommekcudikarisi.

3. KaHoHIYHMI BMIUIA MaTpHlll HOPMAJIbHOTO OIEpaTopa B €BKIIJJOBOMY IPOCTOPI.
Bumagok caMocpshKeHOTO Ta OPTOrOHAIBHOTO OTIEPaTOPiB.

4. [TonsipHe po3kianaHHs JiHIMHOTO onepaTopa.

o. KBanparuuni ¢opMu B €BKIIIJOBOMY NpocTopi. Teopema mnpo rojoBHi oci.

3. CTpyKkTypa HABYAJBHOI IMCUMILTIHA

Ha3su po3aimis i Kinekicte roguna
TEeM JieHHa popma 3aouHa Gopma
YCBOTO y TOMY 4YHuCIi YCBOTO y TOMY YHCII
a1 | m | nab. |iHA. |c. p. 1| o | nal. | iHI. |C. p.
1 2 3 14| 5 6 7 8 9/10| 11 | 12 |13

Po3zain 1. 30 8* |8 14

MHorouneHu

NEKUIBKOX 3MIHHUX

Po3znaina 2. 45 12* | 12 21

’KopmanoBa gopma




JIHIAHOTO
orepaTopa

Po3znain 3. binminiiini | 60 16* | 16 28
Ta KBaJApaTU4HI
dyHKLIIOHATH.
JliniiiHi mpocTopH 13
CKaJISIPHAM
JI0OYTKOM

Po3nin 4. 45 12* | 12 21
CriekTpaiibHa Teopist
JIHIHHAX
OTIepaTopiB B
pocTopax i3
CKaJISIPHUM
J00yTKOM

Yevozco 2o0un 180 48 | 48 84

*(3a pucranuiitHow ¢gopmoro, Ha miatdopmi ZOOM.
4. Temu ceMiHapcbKuX (IPAKTUYHHUX, JaA00PATOPHHUX) 3aHATH

Ne HazsBa temu Kinekicts
3/ TOIUH
1 MHOTO4YJIEHH AEKINBKOX 3MIHHUX 8

CuMeTpuydHi MHOTOWICHH.

2 | XXopnaHoBa ¢opma JiHIHHOTO onepaTopa
KopeneBi minnpocropu miHiiiHOro omepatopa. JKopmaHoBa ¢opma miHiliHOTO 12
omeparopa. yHKii Big JiHIiHOTO omeparopa. LlenTpanizarop niHiitHOTO OomepaTopa.
Po3B'si3aHHs OlepaTOPHUX Ta MATPUYHHX PIBHSHb.

3 | bimniliHi Ta KBampatHuHi ¢yHKmioHamu. JliHIWHI TpocTOopH i3
CKaJIIpHUM I[O6YTKOM

BininiiiHi Ta KBagpaTH4Hi (QyHKIIOHANHU, 3B 530K MK HUMHU. AsroputMm Jlarpamka
niaroHanizauii kBagparuuHoi hopmu. KaHoHIYHUMIT BUIISIL KBaApaTUUHOT (OPMHU HaJ 14
MOJISIMU KOMIDIEKCHHX Ta JIHCHUX 4ucen. JlonaTHO BU3HAUEHI KBaJpaTudHi GopMHu.
Kpurepiit CuneBectpa. IliBTOpaminiitai ¢ynkmionamn. IIpoctopu i3 ckamsipHUM
JOOYyTKOM, TpHKIagyd Ta HaWnpocTimni BiactuBocti. AnroputMm ['pama-IlIminra
100Y/I0BH OPTOrOHAIBHOTO 06a3ucy. OpTOroHanbHe JIOMOBHEHHS Ta HOT0 BIACTHBOCTI.

4 | CnexTpanbHa Teopis JiHIHUX OmepaTopiB B MPOCTOpax 13 CKaIspHUM
T00yTKOM

CrexTpambHa TeopeMa /Uil HOPMAJIBHHX OIEPaTOpiB B EPMITOBOMY IPOCTOPI.
VYHiTapHi Ta camocnpspkeHi onepaTopu. KaHOHIYHUI BT MaTPHIli HOPMAaIBHOTO 12
oreparopa B eBKIIIOBOMY MPOCTOPi. BHITa0K caMOCHPsDKEHOTO Ta OPTOTOHAIBHOTO
onepatopiB. [loysipHe po3kianaHHs JiHiIHHOTO omeparopa. Keampatuuni ¢opmu B
eBKJIiJJoBOMY npocTopi. Teopema rmpo rosioBHi oci.

5 | KonTposbHa pobora. 2

Pazom 48

5. 3aBaaHHA 1J1s1 caMOCTilHOI podoTn

Ne Buau, 3mict camocTiiHOT po60TH KinbkicTh
3/ FOINH

PoGora waxg poMamHiMH 3aBJAaHHSMHU MPOTATOM CEMECTpy, IO
BIJIMOBIJIAIOTh TEMaM NMPAKTUYHUX 3aHATh:

1 MHOro4jIeH! JeKIIbKOX 3MIHHUX 14
2 | XKopnanosa ¢opma JiHIHHOTO onepaTopa 21
3 | bimniiiHi Ta kBagpaTwuHi QyHKUioHamH. JliHiAHI TpocTOpH i3 28

ckansipHuM 100yTKoM (JloMariHe 3aBiaHHs)




CriexTpasnbpHa Teopis JIHIHUX OMepaTopiB B MPOCTOPAX i3 CKAIAPHUM 21
n00yTkoM (JlomarHe 3aBIaHHS)

Pazom

84

6. InguBinyanbHi 3aB1aHHSA
He nepenbaueHi HaB4aIbHUM ILJIAHOM.

7.MeToan HABYAHHSA

Jlexuii Ta mMpaKkTHU4HI 3aHATTSA IPOBOJSATHCS Ay TUTOPHO. Y pasi OrOJIOMICHHS KapaHTUHY, 3aHATTS
MIPOBOJIATHCS Ay IMTOPHO a00 JUCTAHIIIHHO (3a gomomMororo miargopm ZOOM, MOODLE)
BIJITIOBITHO /10 HaKa3y peKTopa XapKiBChbKOTO HALlIOHAJIBHOTO YHIBEPCUTETY IMEHI

B.H.Kap

as3iga.

8. MeToau KOHTPO.I10

— IMOTOYHMI CEMECTPOBHI (KOHTPOJIbHA poboTa - 1);
— MIJICYMKOBUI CEMECTPOBHI (€K3aMEH).

9. Cxema HapaxyBaHHA 0aJiB

KonTponbsHa pobora, mependadeHa Ex3aMeH Cyma
HABYAJIbHHUM IIAHOM
i 40 100

KpuTepii oniHiOBaHHS HABYAJbHUX JOCATHEHb

Orinka

B Oayax

3a

HIKaJIO

HaL[lOHAJILHOIO

IlosscHeHHs

90-100

Bigmiazo

TeopeTnyHuit 3MICT KypCy OCBOEHHH IIIJIKOM, HEOOX1/IHI MPAKTHYHI
HaBUYKHU POOOTH 3 OCBOEHMM MaTepianioM c(hopMOBaHi, BCi HABYaJIbH1
3aB/laHHs, SIK1 lepe10adeHi MporpaMor0 HaBYaHHs, BUKOHAHI B IOBHOMY
00cs131, BiIMiHHA po0OoTa 6€3 MOMUJIOK a00 3 OJHIEI0 HE3HAYHOIO
[MOMMJIKOIO.

70-89

Ho6pe

TeopeTnuHuil 3MICT KypCy OCBOEHMH LIJIKOM, TPAKTUYHI HABUYKU
POOOTH 3 OCBOEHUM MaTepialioM B OCHOBHOMY c(hopMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHA, SIK1 Ilepe0adeH1 MporpaMor0 HaBYaHHS, BUKOHAHI,
SIKICTh BUKOHAHHS 5KO/IHOTO 3 HUX HE OIL[IHEHO MiHIMaJIbHUM YHCIIOM
OautiB, IesK1 BUIM 3aBJaHh BUKOHAHI 3 TIOMHJIKAMH, poOOTa 3
NeK1IbKOMa HE3HAYHUMHU TIOMUJIKaMH, a00 3 OJIHIEI0 — ABOMA 3HAYHUMHU
TTOMUJTKAMH.

50-69

3a10BIJIBHO

TeopeTnunuii 3MIiCT Kypcy OCBOEHHH HE MOBHICTIO, ajle IPOTaJIMHU He
HOCSITh ICTOTHOT'O XapakTepy, HEOO0X1/IHI MPAKTHYH1 HABUYKH POOOTH 3
OCBOEHHUM MaTtepiajioM B OCHOBHOMY C(OPMOBaHi, OUIBIIICTD
nepeadaveHuX MporpaMor0 HaBuUaHHs HaBYATbHUX 3aBIAaHb BUKOHAHO,
NesiKi 3 BUKOHAHUX 3aBJIaHb MICTATh TIOMMJIKH, po0OTa 3 TphOMa
3HAYHUMH TIOMIIIKaMHU.




TeopeTnunuii 3MICT Kypcy HE OCBOEHO, HEOOXiHI MPAKTUYHI HABUYKH
pob6oTu He chopMOBaHi, BC1 BUKOHAHI HABYAJIbHI 3aBJIaHHS MICTSITh
1-49 |He3amoBinbHO [rpy0Oi MOMUIIKH, TOJaTKOBA CAMOCTiiHA poOOTa HA/l MAaTEPiaioM KypCy
HE MPUBEJIE 10 3HAYUMOTO TTiIBUIIICHHS IKOCTI BUKOHAHHSI HABUAJIbHUX
3aBJlaHb, poOOTa, M0 MOTPeOy€e MOBHOI MEPEPOOKH.

[Ixajna oniHIOBAHHSA

) ) O1iHKa 3a HAI[lOHAJIIBHOIO IIKAJIOK0
Cyma 6aiiB 3a BCi BUAN
HaBYaJIbHOI AISUTBHOCTI MPOTATOM . . . .
ceMecTpy JUIs HOTHUPHPIBHEBOT JULsL IBOPIBHEBOT IIKAITH
[IKAJIX OLIIHIOBAHHS OIL[IHIOBAHHS
90-100 BIJIMIHHO
70-89 no0pe 3apaxoBaHO
50-69 3aI0BUILHO
1-49 HE3aJJ0BIILHO HE 3apaxoBaHo

10. Pexomeni0BaHa JriTepaTypa

OcHoBHa JiiTepaTypa

1. E.V. Vinberg. A Course of algebra. Graduate studies in Mathematics, Volume 56, AMS, Rhode
Island, 2004

2. A. Kurosh. Higher Algebra. Mir Publishers, 1972

3. 1.V. Proskuryakov Problems in Linear Algebra — Central Books Ltd (29 Mar. 1979)
JonomixHa jgiTepaTrypa

1. Kostrikin, A.l.; Manin, Yu I. Linear Algebra and Geometry. — CRC Press, 1997

2. S. Leng. Algebra. Graduate Texts in Mathematics (GTM, volume 211), 2002

3. A.l. Kostrikin. Introduction to algebra. — Springer New York, 19 May 1982.

11. Ilocunanus Ha indopmauiiini pecypcu B InTepHeri, Bineo-yekuii, iHme Meroauyne
3a0e3ne4eHHs

http://mathworld.wolfram.com/topics/Algebra.html



