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BCTYTI

MporpaMa HaB4Ya/bHOI AucumniiHn  “JliHiiHa anrebpa” cknafgeHa BIANOBIAHO A0
OCBITHbO-MPOECIAHOI Nporpamu NiAroToBKM «baKanaBp»
cneuianbHocTi 111 — Matematuka, 113 — lMNpuknagHa matemaTtuka, 014.04 — CepegHs
ocBiTa (Matematunka),
OCBITHA Mporpama «MaTemaTuka», «llpuknagHa MaTeMaTuKa», «MaTtematuka Ta
iHhopmMaTHKa»
1. Onunc HaBYasIbHOIT ANCUUMIHN

1.1. MeTol0 BMK/Ia[aHHA HaBYa/IbHOT AMCUMNIIHN € HaBYaHHS MabyTHIX cnewianicTis
OCHOBaM NiHiiHOT anredbpu, a TakoXX MHOro4/IeHaM [eKiNIbKOX 3MiHHMX.

1.2. OCHOBHMMW 3aBAAHHAMMW BWBYEHHA [AMCUWNIIHW € HaBYaHHS CTYAEHTIB
TEOPEeTUYHNM OCHOBaM i MeTojaM anrebpu Ta 3aCTOCYBaHHIO LUMX METOAIB A1 PO3B’A3aHHS
Pi3HOMaHITHMX 3324 TEOPETUYHOIO Ta MPaKTUYHOIO XapakTepy.

1.3. KinbKicTb KpeanTiB — 6
1.4. 3aranibHa KifnbKicTb rogmH — 180
1.5. XapaKTepucTrKa HaB4Ya/1bHOT AUCUUMIHN

HopmaTumeHa / 3a B60pom
[JeHHa hopma HaBYaHHS | 3aouHa (aucTaHLifiHa) (hopMa HaBYaHHS
PiK NiArotoBKu

2-1 |
CemecTtp
3-in |
Nekuyii
48 rog, \
MNpaKTWU4Hi, CeMiHapPCbKi 3aHATTA

48 rog, \
J'IaﬁopaTo‘pHi 3aHATTA
CamocrTiitiHa po6oTa

84 rop, |

y TOMY 4uC/i IHAMBIAYaNbHI 3aBAaHHS

1.6. 3annaHoBaHi pe3y/nbTaTh HaBYaHHSA

Y pesy/fbTaTi BUBYEHHSA AAHOr0 KYpCy CTYAEHT MOBUHEH 3HATM:

v OCHOBHIi B1aCTUBOCTI MHOIOY/IEHIB AEKINbKOX 3MiHHUX. OCHOBHY TEOpPEMY NP0 CUMETPUYHI
MHOTOY/IEHMN.

v’ Teopito XKopAaHOBOT hopMKM NiHIAHOrO onepaTopa.

v' O3HayeHHs1 Ta BMAcTMBOCTI GiNiHINHMX Ta KBagpaTW4HWUX (YHKUiOHaNiB, B TOMY YuCi

3B’S130K MK CUMETPUYHUMM BIiNiHINHMMKX Ta KBaApaTUYHUMKU (YHKLiOHaamu, anroputMm

NarpaH>xa giaroHanisauii KBagpaTUiHUX QyHKLiIOHaNIB, KAHOHIYHWIA BUTNS KBaapaTUUYHMX

(hyHKLiOHaNIB Haf NOMSAMW LIACHUX Ta KOMMIEKCHUX YuCen, AOAATHO BM3HAYeHi KBaapa-

TUYHI hopMu.

BnacTmBoCTiI Ta NpyKnagn nNpocTopiB 3i CKaNSAPHNM LOOYTKOM.

CnekTpanbHy TeopeMy A1 HOPMa/lbHUX OMepaTopiB B epMiTOBOMY npocTopi. BnactusocTi

CaMOCIMpPsHXKEHMX Ta YHITapPHUX OrnepaTopiB B epMiTOBOMY MPOCTOPi. KaHOHIYHWMIA BUrNsag,

HOPMa/IbHOro oreparopa B eBKNifA0BOMY npocTopi. Knacudikauito OpToroHanbHUX orepa-

TOpiB.

AN



YMITU:

v Bupaxatn CUMETPUYHWIA MHOTFOYNIEH Yepe3 OCHOBHI CUMETPUYHI MHOTQU/IEHMN,

v 3HaxoauTm >XopAaHoBY (hopMy NiHiIAHOro onepaTopa Ta Bi4noBigHMIA 6a3uc.

v TlpuBOANTY KBafpaTUUHWUIA (hyHKLiIOHaN [0 AiarOHanbHOro BUrNSAY 3a AOMOMOroH anro-
puTtmy JlarpaHxa.

v’ 3HaxoAuTU KaHOHIYHWIA BMA KBagpaTMYHOI (DOPMM Haf NONSAMU KOMMNEKCHUX Ta AiACHNX

yumcen.

[MepeBipATN [OAATHY BU3HAYEHICTb KBafpaTUYHOT (DOPMMU.

3Haxo4uTN OpTOrOHa/IbHWIA Ta OPTOHOPMOBaHWI 6a3ucu NignNpocTopy eBkigoBa abo

epMiToBa NpocTopy.

v' 3Haxo4uTW OPTOrOHa/IbHe [OMOBHEHHS 4O MiAMNPOCTOPY €BKNifOBOro abo epMiTOBOro

NpocTopy, 064MCNIOBATY BIAMNOBIAHI OPTOrOHa/IbHI NPOEKL,iT.

3HaxoauTun 6as3nc giaroHanisauii HopMasbHOrO OrepaTopy B epMiTOBOMY NPOCTOPI.

3Haxo4nTW KaHOHIYHWIA B, MaTPULLi HOPMa/IbHOrO OnepaTopy B €BK/iA0BOMY NPOCTOPI Ta

BiANOBigHWI 6asuc.

v' T1pnBOAMTY KBagpaTUYHy (opMmy B EBKIA0BOMY MPOCTOPI A0 FONOBHUX OCENA.

AN

AN

2. TemaTUYHWUI Nf1aH HaBYaIbHOT AUCLMNNIHN

Po3gin 1. MHOrouneHu aekifibKoX 3MiHHUX

1. KinbLe MHOrouneHis Bif AeKiNbKOX 3MIHHMX. BigCcyTHICTb AinbHUKIB Hyns. Jlema [Mayca.
Po3knafaHHsA Ha He3Bi4HI MHOXHUKN.

2. JlekcukorpaiuyHmin 3anmMc MHOrousnieHa Bif, AeKiNbKOX 3MiHHMX. CUMETPUYHI MHOIOY/IEHW.
OcHOBHa TeopemMa Npo CUMETPUYHI MHOTrouYneHn. Popmynn HeloToHa.

Po3gin 2. XXopgaHoBa thopma NiHinHOro oneparopa

1. KopeHesi nignpocTopm NiHinHOro onepatopa. XXopgaHosa hopma NiHiMHOro oneparopa.
2. ®yHKUIT Big NiHIAHOrO oneparopa.

3. LeHTpanizartop niHiiHoro oneparopa. Teopema Npo NOABINHWIA LeHTpanisaTop.

Po3gin 3. BiniHirHi Ta KBagpaTUyHi hyHKLioHanW. JTiHIAHI NPOCTOpK i3 CKaNSApHUM LOOYTKOM

1. bBiniHiiHI Ta KBagpaTUYHI PYHKLIOHANN, 3B’130K MiDK HAMM.

2. AnropuTm JlarpaHxa giaroHanizauii KBagpaTtuyHoi opmu. KaHOHIYHWIA BUTNISA KBagpa-
TUYHOT (DOPMM HAZ NOMSIMM KOMMNEKCHUX Ta AIACHWUX YmnCcen.

JlofaTHo BM3HaYeHi KBagpaTuyHi hopmn. Kputepiin CunbeecTtpa.

MiBTOpaNiHiliHi PyHKLiOHaN.

MpocTopw i3 cKansgpHUM LOBGYTKOM, NPUKIaAN Ta HAMNPOCTIiLLi BNAaCTUBOCTI.

Anroputm I"pama-LLImigTa no6yLoBy OPTOroHasIbHOro 6asmcy.

OpTOroHasIbHe ONOBHEHHS Ta MOro BNaCTUBOCTI.

No gk w

Po3gin 4. CrnekTpasibHa Teopis NiHiNHKMX orepaTopis B NPOCTOpax i3 CKaNspHUM LOOYTKOM

1. CnekTpaibHa TeopeMa A/i HOPMa/lbHMX OMepaTopiB B epMiTOBOMY npocTopi. Mpuknagw:
YHITapHI Ta caMoCnpsKeHi ornepaTopu, iX BNacHi 3HaYeHHs.

2. Komnnekcudikadis.

3. KaHOHiYHWiA BUrNag MaTpuLi HOpMasibHOro oneparopa B eBK/iJ0BOMY NpocTopi. Bunagok

CaMOCrpsXXeHOro Ta OPTOroHa/IbHOro OrMepaTopiB.

MonspHe po3KnafaHHA NiHINHOIo onepaTopa.

KBagpaTnyHi hopMun B €BK/1iJOBOMY NPOCTOpPi. Teopema Mpo rosioBHi oci.

ok~



3. CTpyKTypa HaBYas/IbHOI AUCUNMIHN

Hassu po3ginis i KinbKicTb roguH
TeM [leHHa (hopma 3a04Ha (hopma
yCbOro y TOMY Ymchi yCbOro y TOMY Yucri
n | n | nab. | iHg. | c.p. n| n | nab6. | iHg. |c.p.
1 2 3 | 4 5 6 7 8 9/10| 11 | 12 |13
Po3gin 1. MHoro- 30 8* |8 14
YNeHN JeKiNIbKOX
3MIHHUX
Po3gin 2. XXopgaHo- | 45 12* | 12 21
Ba (hopma NiHINHOro
oneparopa
Po3gin 3. biniHinHi | 60 16* | 16 28
Ta KBaApaTuyHi
(hyHKLUIOHaN.
NiHiliHi npocTopw i3
CKa/IiPHUM
L[06YTKOM
Po3ain 4. 45 12* | 12 21
CnekTpanbHa Teopis
NHIRHNX
oreparopis B
npocTopax i3
CKa/IAPHUM
[06YTKOM
YCbOoro roguH 180 48 | 48 84

*(3a gucTaHuiriHoo opmoto, Ha nnatgopmi ZOOM.
4. TeMn ceMiHapCbKMX (NPaKTUYHUX, /TabopaTOPHMX) 3aHATb

No
3/n

Ha3Ba Temu

KinbKicTb
roAnH

1

MHOrounieHn AeKinbKoX 3MIHHUX
CUMETPUYHI MHOTOU/IEHMN.

8

2

>KopaaHoBa thopma NiHiHOro oneparopa
KopeHeBi nignpocTtopu niHiiHoro onepartopa. »XopgaHoBa hopma NiHiHOro one-
patopa. ®yHKUii Big niHiliHOro onepartopa. LieHTpanisaTop niHiliHOro oneparopa.
P03B'A3aHHs ONepaTopHMX Ta MaTPUYHUX PiBHSHb.

12

BiniHilHi Ta KBagpaTUYHi PyHKLioHanW. JTiHiAHI npocTopK i3 ckansap-
HUM LO6GYTKOM

BiniHifHI Ta KBagpaTWU4Hi PYHKLiIOHaM, 3B’A30K MK HUMW. AnropuTm JlarpaHxa
JiaroHanisauii kBagpatuyHoi opmun. KaHOHIYHWIA BUMNSL KBagpaTUYHOT (hopMmM Hag,
nosIIMM KOMMIEKCHUX Ta AIACHUX uncen. [oAaTHO BU3HauYeHi KBagpaTuyHi opmu.
Kputepiii CunbeecTpa. MiBTOpaniHiiHi dyHKLioHanW. MpocTopn i3 CKansgpHUM [o-
OyTKOM, NpUKIagmn Ta HainpocTiwi BnacTneocTi. AnropuTtm Ipama-LLImiaTa nobyao-
BW OPTOroHanbHOro 6asuncy. OpToroHasbHe AOMOBHEHHS Ta MOro BNacTUBOCTI.

14

CnekTpasibHa Teopis NiHINHMX orepaTopiB B NPOCTOPax i3 CKa/IgspHUM
A06YTKOM

CnekTpanbHa Teopema A1 HOPMa/lbHUX OrnepaTopiB B €pPMITOBOMY MPOCTOPI. YHi-
TapHi Ta camocnpskeHi onepaTopn. KaHOHIYHWUIA BUT A4 MaTpULLi HOPMa/lbHOro one-
patopa B €BK/ifOBOMY MPOCTOpPi. BUNagokK camOCMpsKEHOro Ta OPTOrOHAa/IbHOIO
onepaTopiB. lMonspHe po3knagaHHs NiHIAHOrO onepartopa. KeagpaTwuyHi dopmu B
€BK/1iJ0BOMY NpocTopi. TeopemMa rnpo rooBsHi oci.

12

KoHTponbHa po6oTa.

Pa3om

48




5. 3aBaaHHSA Ans caMocTiHOT po6oTn

No Buan, 3MicT camoCTinHOT po60TH KinbKicTb
3/n rofAVH
Po6oTta Haf [JOMalHIMX 3aBLAHHAMW MPOTATOM CEMECTPY, L0
BIZMOBIAAI0OTb TEMaM MPAKTUYHUX 3aHATb:
1 | MHOrouneHun AeKinbkKox 3MiHHUX 14
2 | YXopaaHoBa hopma NiHiiHOro oneparopa 21
3 | biniHiHI Ta KBaApaTUYHi (hyHKLioHanKW. JTiHiiHI NpocTopu i3 ckansap- 28
HUM [O6YTKOM ([loMallHE 3aBAaHHs)
4 | CneKTpanbHa Teopis MiHIHMX OnepaTopiB B MPOCTOpax i3 CKalspHUM 21
A06YyTKOM ([OMaLLHE 3aBAaHHs)
Pasom 84

6. IHAMBIgYyaNbHI 3aBAaHHA
He nepefbayeHi HaBYa/IbHUM M1AHOM.

7.MeToan HaBYaHHA

Jlekuii Ta NpakTUYHI 3aHATTA NPOBOAATLCA ayAMTOPHO. Y pasi Oro/ioLLeHHs KapaHTUHY,
3aHATTA NPOBOAATLCA ayAMTOPHO abo AUCTaHLiliHO (3a gornomMoroto nnatgopm ZOOM,
MOODLE) BignoBifHO A0 HakKa3y peKTopa XapKiBCbKOro HalioHa/lbHOr0 YHIBEPCUTETY IMeHI
B.H.KapasiHa.

8. MeToamM KOHTPOSII0

— MOTOYHUIA CEMECTPOBUIA (KOHTPO/bHA poboTa - 1);
— MiACYMKOBWIA CEMECTPOBUI (EK3aMeH).

9. Cxema HapaxyBaHHs 6asiB

KoHTponbHa po6oTa, nepeabaveHa EK3aMeH Cyma
HaBYa/lbHUM M1aHOM
60 40 100

KpuTepii ouiHIOBaHHA HaBYalbHUX LOCATHEHb

| OuiHka
B . a [MOACHEHHS
HaLiOHa/IbHOKO
Banax
LLIKa/I0t0
TeopeTnUHWI 3MICT KypCY OCBOEHMIA L|iSIKOM, HEOOXiAHI NPaKTUYHI
HaBMYKM POBOTM 3 OCBOEHMM MaTepiasioM CHOPMOBaHi, BCi HaBYa/IbHI
90-100|| BigmiHHO |[[3aBfaHHSA, SKi NepefbaveHi NporpaMor0 HaBYaHHS, BUKOHaHi B
NoBHOMY 06¢#3i, BiiMiHHa poboTa 6e3 NOMUIOK abo 3 OfHI€ErD
He3Ha4yHOK NMOMWJIKOHO.
TeopeTnUHWIA 3MICT KypCY OCBOEHWIA LLINKOM, NPaKTUYHI HAaBUYKM
70-89 [l06pe poboTu 3 OCBOEHMM ManapianOM B OCHOBHOMY cthopmoBaHi, BCi
HaBYa/IbHI 3aBAaHHSA, SKi nepeabayveHi NporpaMoro HaB4aHHS,
BWKOHaHI, AKICTb BUKOHAaHHS )KOLHOI0 3 HUX He OLiHEHO MiHIMa/lbHUM




ymcnom 6ani., fesKi BUAN 3aBLaHb BUKOHAHI 3 MOMWUIKaMK, poboTa 3
[eKilbKomMa He3HaYHUMK NOMUIKamu, abo 3 OAHIEID — ABOMa
3HAYHVIMW NOMW/IKaMW.

50-69 || 3agoBifbHO

TeopeTnUHWIA 3MICT KypCy OCBOEHWI He NOBHICTHO, ane NPOraiMHn He
HOCATb iICTOTHOIO XapakTepy, HeOOXiAHI NPaKTUYHI HaBUYKM PO6OTH 3
OCBOEHWNM MaTepiasioMm B OCHOBHOMY CPOPMOBaHi, 6ifbLUiCTb
nepefdayYeHNX NPoOrpamot0 HaBYaHHA HaBYa/IbHUX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWUX 3aBfaHb MICTATb MOMW/KK, poboTa 3 TpboMa
3HAYHVIMK NOMWU/IKAMW.

1-49 ||He3agoBisibHO

TeopeTnyHWIA 3MICT KYpCYy He OCBOEHO, HEOOXiAHI MPAKTUYHI HAaBUYKM
pob0oTK He cthopMOBaHi, BCi BUKOHaHI HaBYa/lbHI 3aBAaHHs MIiCTATb
rpy6i nomMmunku, gogaTkoBa caMmocTiliHa pob0Ta Haf MaTepianioM Kypcy
He NpuBese 40 3HAYMMOr0 NiABULLEHHSA SKOCTi BUKOHaHHS HaBYa/IbHUX
3aBfjaHb, PO60Ta, L0 NOTPebye NOBHOT NepepobKy.

LLIkana ouiHtOBaHHSA

. . OuiHKa 3a HaLiOHa/IbHOO LLIKA/oH
Cywma 6aniB 3a BCi BUAm
HaBYa/IbHOT AiSNbHOCTI NPOTArOM . . . .
cemecTpy ANA YOTMPMPIBHEBOI ANA ABOPIBHEBOT LLIKaNN
LUKa/M OLliHIOBaHHS OLliHIOBaHHS
90-100 BiAMIHHO
70-89 fobpe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3a0Bi/IbHO He 3apaxoBaHO

10. PekomeHaoBaHa niTeparypa

OcHoBHa fliTepaTypa

1. 3. b. BuH6epr. Kypc anrebpsbl. — M.: ®aktopuan, 2001.
2. A.T.Kypow. Kypc BbicLeit anredpbl. — M.: Foctexunsgat, 1956.
3. W. B. MNMpockypskoB. CO0pHMK 3aaay Mo NnHeinHo anreépe. — M.: Hayka, 1974.
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JonomixxHa nitepaTtypa

. KocTpukuH, KO. M. MaHuH. JInHeliHasa anre6pa un reometpus. — M.: Hayka, 1986.
NeHr. Anre6pa. — M.: Mup, 1968.

. KocTpuknH. BeeaeHuve B anrebpy. — M.: Hayka, 1977.

. KocTpukuH (pes.). COopHMK 3aaad no anrebpe. — M.: ®aktopuan, 1995.

11. MocrnaHHA Ha iHhopMaLinHi pecypcy B IHTepHETI, Bigeo-neKuil, iHLLe MeTOANYHE

3a6e3rneyeHHsA

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




