


YuebHass mporpamMma cocTaBieHa Ha ocHoBe OCBO  6-05-0533-06-2023
CHEeMATbHOCTH 6-05-0533-06  Maremaruka, OCBO 6-05-0533-07-2023
cnenuanbHocT 6-05-0533-07 Matematuka U kommnetotepHble Haykd, OCBO 6-05-
0533-08-2023 cneuunansHOCcTH 6-05-0533-08 KomnbeloTepHas MareMmaTuka U
CUCTEMHBIH aHaJIN3, MPUMEPHBIX yueOHBIX miuaHoB Ne 6-05-05-027/mp, Ne 6-05-05-
028/mp ot 30.01.2023, No 6-05-05-001/mp. ot 25.10.2022, u yuebHbIX miaHoB BI'Y:
Ne 6-5.4-54/01, Ne 6-5.4-55/01, Ne 6-5.4-55/02, Ne 6-5.4-55/03, Ne 6-5.4-56/01 ot
15.05.2023, Ne 6-5.4-54/11un, Ne 6-5.4-55/11uH, Ne 6-5.4-55/12un, Ne 6-5.4-
55/13uH, Ne 6-5.4-56/11un, Ne 6-5.4-55/223, Ne 6-5.4-55/233 o1 31.05.2023.

COCTABUTEJIN:

bensm-Kpusen Bagepuii BaumnaBoBuu — 3aBenyromunit kadenpoil BbiciieH
anreOpbl ¥ 3allUTH HHPOpMauuu bemopycckoro rocynapcTBEHHOTO YHUBEPCUTETA,
JOKTOp QH3NKO-MaTeMaTHIeCKUX HayK, mpodeccop;

TuxonoB Cepreii BukropoBuu — noueHT kadenpsl BbiciIeH anreOpbl M 3allXTHI
uHpopManuu benopycckoro rocygapCTBEHHOIO YHHBEpPCHTETa, KaHIWAAT (QH3UKO-
MaTeMaTH4YeCKUX HayK, JOLEHT;

Boponosnu Urops UBaHoBHY — noueHT kadenpsl Beicled anreOpbl W 3allMTHI
uHbopMauu benopycckoro rocyaapCTBEHHOTO YHHBEpPCHTETa, KaHOWUOAT (QH3HKO-
MaTeMaTUUYECKUX HayK, TOLEHT;

KackeBnu Buxrtop UBaHoBHY — moueHT Kadeapsl BhICIIEH anreOpbl W 3allUTHI
nHpopManuu beropycckoro rocyaapCcTBeHHOIO YHHBEPCHUTETa, KaHAUAAT (QHU3UKO-
MaTeMaTUYeCKUX HayK, JOLEHT;

PEIIEH3EHTDI:

basblieB Amutpuii ®enopoBuy, 3aBeayronui Kkadeapoil reOMeTpUH, TOTIONIOTHH U
METONWKH TMperoJaBaHUsl MaTeMaTHKH MeXaHHKO-MaTeMaTH4ecKoro QaxyiabTeTa
benopycckoro roCcyJapCTBEHHOIO YHUBEPCHTETA, KaHIuJaT ¢duznKo-
MaTeMaTHYECKHUX HayK, TOLEHT.

BacuibeB Jlennc BuaagMmMHpoBH4Y, 3aBeNylOLIMH OTAEIOM TEOPHUM 4YHUCET U
nuckpetHod wmartematukd WHcrtutyta Matematuku HAH benapycu, xanaumnar
(bu3MKO-MaTeMaTUYECKUX HayK.

PEKOMEHIAOBAHA K YTBEPKAEHUNIO:
Kadeapotit Beicuiei anreOps! U 3amuThl HHGopManuu bI'Y
(ripotoxout Ne 11 ot 08.06.2023);

Hayuno-meToaumdeckum coseToM bI'Y
(mpotokot Ne 9 ot 29.06.2023)

3aBeayromui kadeapoi BeICIIel anreOpsl Z _

U 3aIUTHl HHpOpMaLuH, mpodeccop B.B. bensu-Kpusen



HHOACHUTEJBHASA 3AIINCKA

eau 1 3aa1a4n y4eOHOM QU CHMIIIIMHBI

VYyebnas aucuuiuinHa «Anredpa W Teopus 4yHcel» sBIAeTcs 0a30BOU s
npernoiaBanus OOIBIIMHCTBA MATEMATUICCKUX JTUCITUILINH.

Hear pucuMmimHbl «Anredpa ¥ TEOPUS YHUCE»: W3IIOKUTh OCHOBBI
COBPEMEHHBIX alreOphl U TEOPUU YHUCEIL.

OOpa3oBaTenbHasi 1eJb: OOYyYUTh CTYJAEHTOB (DyHIaMEHTaIbHBIM METOJaM
oOmielt anreOppl, JTUHEHHON anreOpbl, TEOPUU YHUCEN, O3HAKOMUTh C OCHOBHBIMH
anreOpanyecKuMu CTPYKTypaMHu — TpPYyIIaMH, KOJIbLIAMHU U TOJSIMU; CO3JaTh 0azy
JUJIS OCBOEHUSI OCHOBHBIX ITOHSATHM U METOJIOB COBPEMEHHOM MAaTeMaTUKH.

Pa3BuBamomasi nejb: GOpMHUPOBAHHE Yy CTYJIECHTOB OCHOB MAaT€MaTHYECKOTO
MBIIIJICHHS; 3HAKOMCTBO C METOJAMHU MATEMaTUYECKHUX JIOKA3aTEIbCTB; U3YUEHUE
QJITOPUTMOB PEIICHUS KOHKPETHBIX MAaTEMaTUYECKUX 3aJay; MPUBUTHE CTYICHTAM
YMEHUSI CaMOCTOATEIHHO H3y4yaTh YYEOHYI0 M HAy4HYIO JHUTEpaTypy B 001acTu
MaTeMaTUKH.

OcHOBHBIE 3aJ1a4M, pPEIIacMbIe B paMKax W3YYEHUs JUCHUILIUHBI «Anredpa u
TEOPUS YUCEID:

1. 03HaKOMUTH CTYACHTOB C (PyHIAMEHTAILHBIMU TMOHSATUSMU U METOJAaMHU JIH-
HelHOM anreOpsl. 3yduTh MaTpUIsl M ONPEACIUTENN, METOIbI PEIICHUS CH-
CTE€M JIMHEUHBIX YpPaBHEHUW, TEOPUIO BEKTOPHBIX MPOCTPAHCTB U JIMHEUHBIX
OTIEPAaTOPOB, TEOPUIO KBAJIPATUYHBIX M OUITMHEHHBIX (HOPM;
2. 1aTh BBEJICHHE B 3aJa4M M METOJBI TCOPUHU TPYIII, TEOPUH KOJICIl U TOJICH, a
TAKK€ TEOPUH YHCE;
3. M3YYUTHh KOMILJICKCHBIE YHCIIa 1 MHOTOWICHBI;
4. pa3BUThH Yy CTYJACHTOB aHAJIMTUUYECKOE MBIILJICHUE U OOIIYyI0 MaTEeMaTUYECKYIO
KYyJIBTYyDpY,
5. IPUBUTH CTYJEHTAM YMEHHE CaMOCTOSITEIHHO M3y4yaTh YUYEOHYI0 M HAayYHYIO
JUTEPATYPy B 00JIaCTU MAaTEMATUKH.
MecTo y4eOHOW AUCUMIUIMHBI B CHUCTEME IOATOTOBKM CIEHHAIUCTA C
BBICIIMM O00pa30BaHUEM.
VYuebHasg IUCHUIUIMHA OTHOCUTCS K MOAYJI0 «Anredpa u reometpusi» 1
roCyapCTBEHHOT0 KOMIOHEHTA JIJI CIEHUAIIBHOCTEM
6-05-0533-06 Marematuka, 6-05-0533-07 MaTtemaTuka ¥ KOMITBIOTEPHBIC HAYKH,
npoduimzanuu: Marematuka, BeO-mporpamMmMupoBaHHe W WHTEPHET-TEXHOJIOTHH,
Marematrnueckoe U mporpaMMHOe 00ecTiedeHre MOOMITBHBIX YCTPOMCTB

U K MOIYJI0 «Anredpa U reoMeTpus» KOMIIOHCHTA YUPEKACHUs 00Opa3oBaHUsS IS
cnerranbHocT 6-05-0533-08 KommnbroTepHas MaTreMaTka U CUICTEMHBIN aHAU3.
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CBs34 C IpyruMH yueOHBIMU TUCHUIUIMHAMY, BKIIOYAs y4e€OHbIE TUCIUTUINHBI
KOMIIOHEHTA YUYPEXJIEHUS BBICIIErO0 0Opa30BaHuUs, AMCUMILIMHBI CIIEHUAIU3AlUN U
Ap.

Jucuuninuza «Anredpa U Teopust YUCEN» SABISETCS 0a30BOM /IS IPENOJaBaHUs
OOJNBIIMHCTBA MaTeMaTU4YeCKUX AUCHMIIMH. Haumbonee TecHOW sBIseTCS CBS3b
JAHHOW TMCHUIUIMHBI C TAaKUMH JUCHUIUTMHAMH KaK «AHAJTUTHYECKAsl TE€OMETPU»,
«MaremaTnuecKuit aHaJIM3», «duddepennuanpupie YpaBHEHUS»,
«DyHKIIMOHATIBHBIA aHAIN3», « Y paBHEHUSI MATEMATUYECKON (PUUKIY.

TpeGoBaHus K KOMIIETEHIUSIM CIIEIHAINCTA

OcBoeHMe Y4eOHON IUCHMIUIMHBI «Anredpa M TEOpUs YUCEN» JIOIKHO
obecrieuuth (QopMHpOBaHUE  CICAYIOMUX  0a30BbIX MNPO(PECCHOHATBHBIX U
CHEUaIN3UPOBAHHBIX KOMITETCHIINNA:

— mist cnenuansHoctet 6-05-0533-06 Marematuka, 6-05-0533-07 Marematnka
U KOMIIBIOTEpHBbIE HaykH, npoduinzanuu: Maremaruka, Beb-nmporpamMmmupoBanue u
UHTEPHET-TEXHOJOTnM, MareMaTH4eckoe 1 MporpaMMHOE oOecrieueHrne MOOMIIbHBIX
YCTPOMCTB 0a306vie npogheccuonanbrple KOMIETEHLINN:

BIIK-5. IlpuMeHATh OCHOBHBIE aJireOpanyecKue U FreOMETPUUYECKUE MOHATHS,
KOHCTPYKIIMU U METOJIbI JIsl PEIICHHS] TEOPETUUECKUX U MPUKIIAHBIX MaTeMaThye-
CKHX 3aJ1ay;

— s cnenuanbHocT 6-05-0533-08 KomnbroTepHas MaTeMaTHKa M CUCTEMHBIN
aHaJIu3

CReyuaIu3uUpPOBaAHHble KOMIETECHIUU:

CK-1. IlpuMeHsTh OCHOBHBIE alredpanyeckue, reOMETPUIECKUE U TOTIOIOT -
YECKUE MOHATHUS, KOHCTPYKIIMU U METOJIbI JIJISl PEILICHUS TEOPETUUECKUX U MTPUKJIIA-
HBIX MaT€MaTUYECKHX 3a/1a4.

B pe3ynbTaTte n3ydyeHusi ydeOHOU JUCHUIUIMHBI CTYACHT JIOJKEH:

3HamMb:

— OCHOBHBIE TIOHSITUSL U PE3YJIbTAaThl JMHEHHOW anreOpbl, TEOPUH OWIMHEHHBIX U
KBaJIpaTUYHBIX (OPM, TEOPUH TPYIII, KOJIEI] U MOJIEH;

— METO/Ibl JI0Ka3aTeIbCTB BaXKHEHUILINX PE3ysIbTaTOB, U3yYaeMbIX B paMKax y4eOHOM
JUCHUIUINHBI «Aredpa v TEOpHs YUCEN;

— aNTrOpPUTMBI pelIeHus 3a/1a4 1o anreope;

ymembp:

— BBINOJHATH JIEUCTBUS C KOMIUIEKCHBIMU YHCIIAaMHU B anreOpandyeckol U TPUTOHO-
METpUYECKOM opMe, U3BIIEKATh KOPHU U3 KOMILUIEKCHBIX YUCEI, IPUMEHITH (HOpMYy-
ny Myagpa;

— BBIYMCIISATH ONPEAETUTENH;

— BBINOJHATH ONEpalliy HaJl MaTPUIIAMH;

— peuaTh CUCTEMbI JTUHEHHBIX YPABHEHUM;



— HaXOAWTh 0a3uC BEKTOPHOTO MPOCTPAHCTBA, CYMMBl WU TIEPECEUEHUS IOIPO-
CTPAHCTB, KOOPJAMHATHI BEKTOPA B 3aIaHHOM 0a3uce, HaXOAUTh PAHT MATPHUIIbI U CHU-
CTEMBI BEKTOPOB;
— HAaXOJHUTh COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHUIIbI U JTUHEHHOTO
omneparopa;
— MPUBOJUTH KBAIPATUIHYIO (OPMY K KAHOHHUECKOMY BUTY;
— IPUBOJUTH OPTOTOHAIBHBIN ONEPATOP K KAHOHUYECKOMY BHULY;
— HaXOJHWTh OPTOHOPMHPOBAHHBIN 0a3UC, OPTOTOHAIBLHOE JMOMOJHEHHE K TMOAMPO-
CTPaHCTBY;
— OIPENENATh, ABJISETCA JU JAHHOE MOJMHOYKECTBO MOATPYNION B rpynie, Moj-
KOJIBLIOM WJI WJ€AJIOM B KOJIbLIE, IIOJIIOJIEM B ITOJIE;
— MPOU3BOJUTH BBIUKCIEHUS B (hakTOprpymme, hakTOPKOJIbIIE;

enademn:
— OCHOBHBIMH HaBBIKAMH PEIICHUS 3a]1a4, CBI3aHHBIX C JMHEHHOW anreOpoi, MHOTO-
YJICHAMH, KOMIUIEKCHBIMA YHCJIaMH, KBaJPAaTUYHBIMH U OWJIMHEWHBIMU (hOpMamH,
rpyniaMu, KOJbLaMH U MOJISIMH;
— METOJIaMH JI0OKa3aTeIbCTB OCHOBHBIX TEOPEM, BCTPEUAIOIIUXCS B Kypce «Amredpa
Y TEOPHS YUCETD.
— HaBBIKAMHU CaMOOOpa3OBaHHUs U CIIOCOOAMU HMCIOJIb30BAHMS ammapaTta ajreopsl u
TEOPUH YKCEN JUISl POBEACHUS MAaTEMAaTUUYECKUX U MEXIUCIUIUIMHAPHBIX UCCIIEN0-
BaHUI.

CTpykTypa yueOHOH AU CIUIIHHBI

JucuuiuinHa u3ydaercss B 1, 2, 3 cemecTpax Ha O4YHOW (IHEBHOM) (opme
MOJIy4yeHHUs BhICIIero oOpa3zoBanust U B 1, 2, 3, 4 cemecTtpax Ha 3aouHOM ¢opme
MOJIYYEHHS BBICIIETO 00pa30BaHUS.

Ounas popMa mosy4eHus1 BbICIIEro 00pa3oBaHus

Ha w3ydenwe yuyeOHOM JUCHMIUIMHBI I crenuanbHocTH 6-05-0533-06
Maremartuka otBoautcs Bcero 408 yacos, B TOM 4Hclie ayJUTOPHBIX — 212 4acos, u3
HuX. Jekiuu — 106 dgacos, nabopatopubie 3aHsTHs — 90 yacoB, ymnpapisemas
caMocCTosiTeNIbHas paboTa — 16 yacoB, U3 HUX:

1 cemectp — Bcero 108 uwacoB, B TOM ymcle ayAMTOPHBIX — 72 daca, U3 HUX:
Jekiuu — 36 dacoB, naboparopubie 3aHaATHS — 30 wyacoB, ympaBisiemas
camocTosITeNbHas paboTa — 6 4acoB.

TpynoeMKocTh y4eOHOM TUCHUIUIMHBI COCTaBISIET 3 3aUE€THbIE €UHULIBL;

2 cemectp — Bcero 102 gaca, B TOM 4mclie ayAUTOPHBIX — 68 4acoB, U3 HUX:
nekuuu — 34 yaca, mabopatopHbie 3aHsTHs — 30 YacoB, ympasiseMas
camocTosTenpHas pabora — 4 Jaca.

TpynoeMKkocTh y4eOHOM TUCIUTUIMHBI COCTaBISIET 3 3a4E€THBIC €TUHUIIBI;



3 cemectp — Bcero 198 vacoB, B TOM uucie ayJUTOPHBIX — 72 yaca, U3 HUX:
gekuuu — 36 wyacoB, JjabopatopHble 3aHsATHS — 30 uacoB, ymnpasisemas
caMocTosITeNIbHas paboTa — 6 4acos.

TpynoeMKoCTh y4eOHOM TUCUHUIIIIMHBI COCTABISET 6 3aUETHBIX €IMHHIL.

dopMa MpPOMEKYTOUHOW —aTTecTallid — 3K3aMeH B 1-2 cemectpe, 3auer +
JK3aMEH B 3 ceMecTpe.

Ha wu3yyenme yueOHOW MAUCHUIUIMHBI 10 crenuanbHocTH 6-05-0533-07
MatemaTka W KOMIIBIOTEpHBIE Hayku, mnpoduiusanus. MaTemaThka, OTBOJUTCS
Bcero 348 yacoB, B TOM uucie ayJUTOpHBIX — 212 gacoB, u3 HUX Jekuuu — 106
4yacoB, JJabopaTopHble 3aHsATUA — 90 yacoB, ynpaBisemas camMoCTosITeIbHast paboTa
— 16 yacoB, u3 HUX:

1 cemectp — Bcero 116 ydacoB, B TOM uMciie ayAUTOPHBIX — 72 yaca, U3 HUX:
aekuuu — 36 uacoB, jaboparopuble 3aHATHA — 30 wyacoB, ympaBisiemas
camocTosiITeNbHas paboTa — 6 4acoB.

TpynoeMkocTh y4eOHOM NUCHUIUIMHBI COCTaBISIET 3 3a4ETHBIC €TUHUIIBL;

2 cemecTtp — Bcero 116 gaca, B TOM umciie ayAUTOPHBIX — 68 4acoB, U3 HUX:
gekuun — 34 wyaca, naGopartopHble 3aHsATHs — 30 4yacoB, ympasisieMas
camocTosTeNnbHas paboTa — 4 Jaca.

TpynoeMKkocTh y4eOHOM TUCIUTUIHHBI COCTaBISIET 3 3a4ETHHIE €TUHUIIBL,

3 cemectp — Bcero 116 yacoB, B TOM uucie ayIUTOPHBIX — 72 Yaca, U3 HHX:
gekuuu — 36 wyacoB, jabopatopHbie 3aHATHS — 30 dacoB, ympasisieMas
camocTosiTeNIbHas paboTa — 6 4acos.

TpynoeMkocTh y4eOHOM TUCHUIUIMHBI COCTABIISIET 3 3a4E€THBIC €UHUIIBL.

dopma NPOMEKYTOUHOW aTTecTallMu — 3a4eT + dKk3ameH B 1, 2 cemectpe,
AK3aMEH B 3 CEMECTpE.

Ha w3yyenme yueOHOW HOUCHUIUIMHBI MO croenuanbHocTH 6-05-0533-07
MatemaTnka W KOMIBIOTEPHBIE HAyKH, Npoduiu3anuu. Marematudeckoe W
IporpaMMHOE OOecredYeHrne MOOWJIBHBIX YCTPONCTB, BeO-mporpammupoBaHue u
WHTEPHET-TEXHOJIOTMH OTBOJUTCS Bcero 318 yacoB, B TOM Uucie ayIMTOPHBIX — 212
yacoB, W3 HHX: Jiekiuu — 106 dacoB, mabGopaTopHble 3aHsaTHS — 90 dYacos,
yhpaBisieMasi cCaMoCTOsATeNbHasg padoTa — 16 4acoB, U3 HUX:

1 cemectp — Bcero 108 wacoB, B ToM ymcle ayIuTOPHBIX — 72 dYaca, U3 HHX:
gekuuu — 36 wyacoB, jabopaTopHble 3aHsATHS — 30 4acoB, ynpasisieMas
camocTosiTeNnbHas paboTa — 6 4acoB.

TpynoeMKkocTh y4eOHOM NUCHUIUIMHBI COCTaBISIET 3 3a4ETHBIE €ITUHUIIBL;

2 cemectp — Bcero 102 gaca, B TOM umclie ayAUTOPHBIX — 68 4acoB, U3 HUX:
nekuuu — 34 wyaca, mabopatopHbie 3aHsTHs — 30 4YacoB, ympasisieMas
camocTosTenbHas padoTa — 4 Jaca.

TpynoeMkocTh y4eOHOM TUCIUTUIMHBI COCTaBISIET 3 3a4ETHBIE €TUHUIIBL



3 cemectp — Bcero 108 vacoB, B TOM uucie aygUTOpPHBIX — 72 Yaca, U3 HUX
geknuu — 36 d4acoB, jabopatopHblie 3aHaTHs — 30 dacoB, ympaBisemas
caMocTosITeNIbHas paboTa — 6 4acos.

TpynoeMKoCTh y4eOHOM TUCUUIIIIUHBI COCTABISET 3 3aUETHBIC €AMHUIIBI.

dopMa MPOMEKYTOYHOM aTTECTAllMU — 3a4eT + dK3aMeH B |1 cemecTpe, SK3aMeH
BO 2-3 cemecTpe.

Ha wu3yyenme yueOHOW MAUCHUIUIMHBI M0 crenuanbHocTH 6-05-0533-08
KommproTepHass MmaTemMaTika ¥ CHCTEMHBIA aHamu3 OTBOAMWTCS Bcero 318 wacos, B
TOM YHCJI€ ayJUTOPHBIX — 212 4acoB, u3 Hux: gekuuu — 106 yacoB, MpakTUYeCKHe
3aHsATUS — 90 yacoB, ympasisieMas caMOCTOsITeNIbHas paboTa — 16 yacoB, U3 HUX:

1 cemectp — Bcero 108 vacoB, B TOM 4McClie ayIUTOPHBIX — 72 4aca, U3 HUX:
Jekuuu — 36 yacoB, mnpaktudeckue 3aHATHS — 30 wyacoB, ymnpasisemas
camocTosiTeNIbHas paboTa — 6 4acoB.

TpynoeMKocTh yu4eOHOM TUCITUTIITUHBI COCTABIISET 3 3a4E€THBIC €IMHUIIBL;

2 cemectp — Bcero 102 yaca, B TOM 4mHclie ayIUTOPHBIX — 68 4acoB, U3 HUX:
nekiuuu — 34 wdyaca, mnpakrtuueckue 3aHsaTus — 30 yacoB, ympasisemas
caMocCTosITeNIbHas paboTa — 4 yaca.

TpynoeMKoCTh yueOHOM TUCUHUIIIIUHBI COCTABISAET 3 3a4E€THBIE €AMHUIIBL;

3 cemectp — Bcero 108 yacoB, B TOM 4ucie ayJUTOPHBIX — 72 yaca, U3 HHUX:
gekiuuu — 36 uyacoB, MpakTtuyeckue 3aHiaTUss — 30 4acoB, ympasisiemas
camocTosiTeNbHas paboTa — 6 4acos.

TpynoeMkocTh y4eOHOM TUCHUIUIMHBI COCTABIISIET 3 3aUETHBIE €IUHUIIBL.

dopMa MPOMEKYTOUHOM aTTECTALMU — SIK3aMEH B KAKJIOM CEMECTPE.

3aounas ¢gopma nosy4yeHusi BbiCIero 00pa3oBaHus

Ha w3yyenme yueOHOW HOUCHUIUIMHBI M0 croenuanbHocTH 6-05-0533-07
MatemaTka W KOMIBIOTEPHBIE HayKd, Npoduiu3anuu. Marematudeckoe W
IporpaMMHOE OOecredYeHrne MOOWJIBHBIX YCTPONCTB, BeO-mporpammupoBaHue u
WHTEPHET-TEXHOJIOTHH OTBOJIUTCS Bcero 318 4acoB, B TOM YHUCIE ayJUTOPHBIX — 48
4acoB, U3 HUX: JIEKIIMK — 28 "acoB, JabopaTopHsbie 3aHsATU — 20 4acoB, U3 HUX:

yCTaHOBOYHAs ceccrsi — Bcero 60 4acoB, B TOM YHCIIEe ayIUTOPHBIX — 16 4acos,
u3 HUX: Jekuuu — 10 yacoB, 1abopaTopHbIe 3aHITHS — 6 YacoB;

1 cemectp — Bcero 54 yaca, B ToM uucie aynutopHbix — 10 wacoB, U3 HUX:
Jexuu — 6 9acoB, JabopaTopHbIe 3aHATHS — 4 yaca, KOHTpoJbHas padora Nel;

TpynoeMKkocTh y4eOHOM TUCHUIUIMHBI COCTABISIET 3 3aUE€THbIE €UHUIIBI;

2 cemectp — Bcero 108 vacoB, B TOM yucie ayauTOpHbIX — 14 4acoB, U3 HUX:
nexiuu — 8 yacoB, 1abopaTopHbie — 6 YacoB; KOHTpOJbHas padoTa Ne2,

TpynoeMkocTh y4eOHOI TUCIUTUIMHBI COCTABISIET 3 3aUE€THBIC SUHUIIBI;

3 cemecTtp — Bcero 64 yaca, B TOM 4YMCJI€ ayAHTOPHBIX — 8 YacoB, U3 HUX:
nexuu — 4 Jaca, tabopaTopHbie 3aHATUS — 4 yaca, KOHTpoJbHas padoTta Ne3;
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TpynoeMKoCTh yueOHOW TUCIUTUTNHBI COCTABIISET 2 3a4CTHBIC SUHUIIBI;

4 cemecTtp — Bcero 32 yaca;

TpynoeMKocTh y4eOHOM TUCIUTUIMHBI COCTaBISIET 1 3a4eTHYIO AMHHUILY .

dopma poMEKYTOUHOHN arTecTanuu — 3a4eT B 1 cemecTpe, sk3ameH B 1, 2, 4
cemecTpe.



COILEP KAHUE YYEBHOI'O MATEPUAJIA

Tema 1. Apudpmetuka mespix yuces. CpaBHeHHUS.

JlemuMoCTh LIeNBIX YHCeNl M e¢ cBoicTBa. Hambonpmmii o0l JeIuTeNb.
Anroputm EBknmpa. Ilpocteie uyncima. OcHoBHas Teopema apU(METHKU.
CpaBHenust u ux cBoicTBa. Kitaccel BpiueToB. DyHkuus Oilsiepa. Pemienue
JUHEWHBIX CPaBHEHHUM OT OJHON Hem3BecTHOM. Kuralickast Teopema 00 ocTaTkax.

Tema 2. AgareOpamyeckasi omepamnusi, OCHOBHbIe ajredOpamveckue
CTPYKTYPHI.

ITonsiTue u cBoiicTBa anredpanyeckoil omepauuu. OnpeneneHus TpyIIibl,
KoJb1a, noJs. [Tpumepst. Konb1o Ki1accoB BEIYETOB.

Tema 3. IToJsie KOMILIEKCHBIX YHCEJI.

Anre6panueckas popma KOMIUIEKCHBIX yuceln. Tpuronomerpuyeckas gpopma
KOMIUIEKCHBIX uncen. dopmyna Myaspa. M3BnedeHne KOpHA U3 KOMIUIEKCHOTO
yucna. KopHu u3 e auHUIBbL.

Tema 4. MaTpuubl 1 onepauuy HaJ{ HUMH.

[TonsiTne Matpunpl. Onepauuy HaJ MaTpULAMU: CIOKEHHE U YMHOXKCHHE
MaTpul, YMHOXXEHHE MAaTpULIl Ha CKausap, TpaHcrnoHuposanue. CBolicTBa
orepanui HaJQ MaTpuiaMu. MHOTOWIEH OT MaTPHUIIBI.

Tema S. IlepecTaHOBKM U MOACTAHOBKH.

IlepecranoBkM M mOACTaHOBKH. VHBepcMM M TNOPSAAKM B NEPECTAHOBKE,
YETHOCTh MEPECTAHOBKHU. TpPaHCIO3UIMU U LUKIBL. Pa3nmoxeHue NOACTaHOBKH B
IIPOU3BEACHUE HE3aBUCUMBIX LIMKJIOB U INPOU3BEIACHUE TPAHCIO3ULINM, YETHOCTh
IIOJICTAHOBKU. YMHOXEHHUE IIOJCTAHOBOK M €r0 CBOMCTBA, CUMMETpHYECKass H
3HAKOIIEpEMEHHas TPyIIa.

Tema 6. Onpenesnre/ i U KX NPUMEHEHHUE.

Onpenenurens KBagpaTHOW MAaTPUIbl IIPOU3BOJIBHOIO MOPSIKA M €ro
coiictBa. OmpenenuTens  TPAaHCIOHMPOBAHHOM  Marpuubl. MUHOpPBL H
anredpandeckue nonoiaHeHus. Teopema Jlammaca. Onpenenurens Bangepmonpa.
Omnpenenurtensb MpoU3BeNCHUs KBagpaTHbIX Marpull. ObpatHas matpuua. [lonHas
nuHeiHas rpynmna. Teopema Kpamepa.

Tema 7. MHOro4/ieHbI OT OTHOM M HECKOJbKHUX MEePEeMEHHBIX.

Koap110 MHOTOUYJIEHOB OT OAHOW IEpeMEHHOM Haj nojeM. CTeneHbs MHOTOYIEHA U
ee cBoiicTBa. TeopeMa O JENEHHH C OCTATKOM JJii MHOrowieHoB. HaunOomnbimii
o0l AenuTeNnb MHOTOWICHOB, airoput™ EBknmpga. BsaumaO mpoctbie
MHOroujieHbl. HenpuBoaumele MHOTOUsIEHBI. TeopeMa 0 pas3IoKEHHH MHOTOWICHA
Ha HenpuBoAuMble MHOXUTenu. Teopema be3dy u cnencrtBus u3z Hee. Cxema
I'opuepa. IlpomsBogHas MHoOrounseHa u ee cBoWcTBa. KpaTHOCTH KOpHS
MHoroungeHa. OcHOBHasg Teopema anreOpel. KaHOHMUecKkOoe pa3ioXKeHHE
MHOTOWIECHA HaJ NOJIIMU KOMILJIEKCHBIX U BEIIECTBEHHBIX 4ncel. MHOTOWIEHBI OT
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MHOTUX NepeMeHHbIX. CHMMETPUYECKUE MHOTOUJICHBI.

Tema 8. BekTopHbBIE IPOCTPAHCTBA.

Omnpenenenre U IpUMeEPbl BEKTOPHBIX MpocTpaHCcTB. Cuctema 00pa3yrolux,
KOHEUYHOMEpHBIE NpOocTpaHCTBa. JIMHElWHAas HE3aBUCUMOCTh BEKTOpOB. Teopema
[ITerinnna o 3amene. basuc, pasmepHocts. KoopinHaTel BEKTOpa, X U3MEHEHUE
npu u3MeHeHuHn Oa3zuca. MaTpuia mnepexoja OT OJHOTO 0Oa3uca K JIpyromy,
npeobpazoBaHue KoopauHaT BekTopa. [loampoctpaHcTBO, ero pazMepHocTh. Panr
cuctembl BeKTOpoB. Panr martpunel. CyMma W mnepecedeHue MOANPOCTPAHCTB,
CBsI3b UX pa3mepHocTelt. IIpsmas cymma noanpocTpaHCTB.

Tema 9. Cucrembl JIMHEHHBIX YPABHEHUI.

Marpuunass 3anuch JuMHEMHOW cucteMbl. Meton ['aycca. Teopema
Kponekepa—Kanemnu.  OgHOpoAgHBIE  CHUCTEMBI, YCIOBHE  CYIIECTBOBAHMS
HETPUBHAIBHOTO penieHusi. OyHaameHTanbHasi cucteMa perieHui. CBs3b MEXIy
pEUIEHUSAMU HEOJHOPOJHOM M COOTBETCTBYIOIIEH OAHOPOAHOUN cucTeM. 3ajaHue
MOAITPOCTPAHCTBA BEKTOPHOT'O MPOCTPAHCTBA CUCTEMOU JIMHEUHBIX YPABHEHHM.

Tema 10. JIuHeliHbIe 0TOOpaKeHNS BEKTOPHBIX MPOCTPAHCTB.

JluneiiHoe oToOpakeHue, ero saApo W obpa3. Panr wu  gedexr.
Anrebpandeckue ACUCTBUS HAJl TUHEUHBIMU OTOOpAKEHUSAMH: CyMMa, YMHOKECHHUE
Ha KOHCTaHTYy, KOMIIO3ULMs. JIMHEHHBIM oneparop U ero marpuna. l3meHenue
MaTpHIlBl OllepaTopa MpHU Mepexoyie K aApyromy 0asucy. Marpuiia KOMIO3UIIUN U
CYMMBI JITHEUHBIX onepaTopoB. [IpoCTpaHCTBO JIMHEWHBIX OMEPATOPOB U €TO CBA3b
C IPOCTPAHCTBOM MaTpHil. Y CJIOBHUSI OOPATUMOCTH OIlepaTopa.

Tema 11. UuBapuanTHbie moanpocrpancTBa. CoOCTBeHHbIE BEKTOPbI U
co0cTBeHHbIe 3HaYeHusi. HopmasnbHbie popMbI MaTpHIL.

NuBapunanTtHOE moanpocTpaHcTBO. CyXEHUE Oleparopa Ha MHBApPUAHTHOE
MOAINPOCTPAHCTBO. Marpuiia oneparopa Ipd  HAUIMYUM ~ WHBAPUAHTHOTO
MOAINPOCTPAHCTBA, TMPHU  PA3TOKEHUM NPOCTPAHCTBA B MPIMYIH) CyMMY
WHBAPUAHTHBIX TOANPOCTpaHCTB. COOCTBEHHOE YHCIO W COOCTBEHHBIA BEKTOP
orneparopa. XapakTEepUCTUUECKUM MHOTOWIEH OIleparopa W Marpullbl. Teopema
IMamuibToHa—Koamu. Onepatop, UMEIONUN JUaroHaJbHYI0 MaTpUIly B HEKOTOPOM
0a3uce; MpU3HaK AUaroHaIU3upyeMocTu. JKopaaHoBa MaTpHIIa.

Tema 12. buinHeliHbIe M KBaJpaTUYHbIEC (OPMBI.

bununeiinas gopMa Ha BEKTOPHOM IPOCTpPAHCTBE, ee MaTpulia. M3meHenue
MaTpullbl OWauMHEWHOM ¢GopMbI NpU HU3MEHEHHWHU Oas3uca, paHr (QOpMEI.
CuMMmeTpruyeckne M KOCOCHMMETPUYECKHE OWIMHEHHBIE (OPMBI, WX MATPHIIHI.
KBagpatnunas ¢dopma u ee wMaTpuia, CYIECTBOBAHHE W EIMHCTBEHHOCTH
noJisipHON OmnmHenHou popmbl. Kanonnueckuii Bu OMTMHEIHON U KBaIpaTUYHOM
dbopmbl.  Anroput™m  JlarpaHka TOpuBEACHHS ~ KBaApaTUYHOM  QopMBI K
KAaHOHWYECKOMY BuAYy. HopMaibHBIM BHUJ BEIIECTBEHHOM © KOMIUICKCHOU
KBaJIpaTUYHBIX (hopM. 3aKOH HMHEPIMH BEMIECTBEHHBIX KBAJAPATUYHBIX (HOPM.
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3HaKooMnpeeIeHHbIe KBaApaTudHbie PopMbl, kputepuil CHiibBeCTpA.

Tema 13. EBKINI0BBI NPOCTPAHCTBA.

OnpeneneHue €BKIMIOBA IPOCTpPAaHCTBA. J[IMHA BEKTOpa, Yroa MEXIy
BekTopamu. HepaBenctBo Komm—byHsAKOBCKOro. OpTOrOHAJNIBHBIE BEKTOPHI.
OpToroHajqibHblE M OPTOHOPMHUpPOBaHHBbIE Oa3uchl. llponecc oproroHamM3anuu
['pama—IlImunara. OpTOroHaNIbHOE IONOJHEHHWE K MOANPOCTPAaHCTBY. PaznoxxkeHue
IIPOCTPAHCTBA B MPAMYK) CYMMY IIOAIPOCTPAHCTBA U €r0 OPTOTOHAJIBHOTO
nonojgHeHus. OpToroHanbHass NPOEKUUS H OPTOTOHAJIBHAS COCTABIIAIOLIAS
BEKTOPA, PACCTOSIHUE OT BEKTOPA JI0 MOANPOCTPAHCTBA.

Tema 14. JIuHeiiHble 0nIepaTOPbI €BKJIUIOBBIX IPOCTPAHCTB.

ConpsKeHHBIN OnepaTop, €ro CyluleCTBOBAHUE U CBOMCTBA. IHBapraHTHBIE
MOANPOCTPAHCTBA JJISI COINPSKEHHBIX ONEPATOpoB. OpTOrOHAIBHBIE ONEPATOPHI,
MX CBOMCTBA. KpuTepuii opTOroHaIbHOCTH oneparopa. PasnoxxeHnue mpocTtpaHcTBa
B IpsAMYIO CyMMy 1- U 2-MEpHBIX NONApPHO OPTOTOHAJIBHBIX HMHBAPUAHTHBIX
OTHOCUTEIBHO OPTOTOHAJIBHOIO ONEpaTopa NMOANPOCTpaHCTB. KaHOHMYECKUN BUI
MaTpULbl OPTOrOHAJIBHOTO orepaTopa. CaMOCONPSIKEHHBIE OINEpPaTOpbl, HUX
cBorictBa. KaHOHWYECKMI BHI MaTpULbl CAMOCOIPSHKEHHOTO — OIEpaTopa.
Cy1iecTBoBaHME OPTOTOHAIBHOIO MPe0Opa3z0BaHus, MPUBOIAILIETO BEIIECTBEHHYIO
KBaIpaTUYHYI0 GOPMY K TUArOHAILHOMY BUJLY.

Tema 15. BBegeHue B TeOpHIO rpyIil.

Onpenenenve  TPyNIbl,  NOATPYNNBL,  OpUMEpPBL.  ['omomopdusm,
nzomoppusm, aBtomopdusm. Ilopsaok osmementa rpymnmbel. [{ukinyueckue
noarpymnmbl. [{uknmuyeckue rpymnmbl, ux kinaccudukamms. CMeXHBIE KIacChl IO
noArpynme, HWHAEKC noarpynnel. Teopema Jlarpanka W CIENCTBUS W3 HEE.
Hopwmanbnas noarpynna. @akroprpynna. OCHOBHas Teopema 0 romomopduszmax
rpymn. [Ipsimoe npou3sBeieHre rpyml.

Tema 16. BBegenue B TeOpHIo KoJiel U MOJIEH.

OnpeneneHve  KoJiblla,  MOJKOJbLA,  MOJS,  MOMANOJSA,  IPUMEPHI.
I'omomopdusm, uzomoppusMm Kojer, sApo romomopdusma. HWaeansr koier.
daxropkonbiia. OcHOBHas TeopemMa O romomopdusmax mis kojer. I[Ipsmoe
MPOM3BEICHUE KOJel. Xapakrtepuctuka mnond. Ilpocteie mnosss.  CreneHp
pacIlIMpeHus TMOJie, KOHEYHbIE pacliupeHusi. MyJbTUIUIMKATUBHOCTh CTEICHM.
AnreOpanyeckue U TpaHCUEHAEHTHbIE 31eMeHThl. [IpocThie pacmmpeHus mosei.
AnreOpanyecky 3aMKHYTBIE TOJIsI, anredpandeckoe 3aMbikanue. KoHeuHble moJs.
Uucno 31eMeHTOB B KOHEUHOM Tojie. CyllleCTBOBAHUE U €IUHCTBEHHOCTh TOJISI U3
p" 3JEMEHTOB.

11
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Ounas ¢opmMa MoxyyeHus: BBICIIEr0 00pa30BaHus ¢ MPUMEHEHHUEM JUCTAaHIMOHHBIX 00pa3zoBarenbHbIX TexHomorui (1OT)
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1 cemecTp
1 | Apudmeruka neyasix yuces. CpaBHeHus 8 8 2 | YcrHbli onpoc
2 | Auredpanyeckasi omepanusi, OCHOBHbIe | 3 2 KonTponbhas pabota
ajaredOpanyeckmne CTPYKTYPbI
3 | [Hosie KOMIJIEKCHBIX YHCeJ 6 6 VYcerHbI onpoc
4 | MaTpuusl 4 onepauuu Hai HUMHU 4 2 2 | KomnokBuym
5 | IlepecTaHOBKHU U MOACTAHOBKH 3 2 VYcrHbI onpoc
6 | OnpeneanTean U UX IPUMEHEHHUE 6 4 2 | YcrHblid onpoc
7 MHoOro4jieHbl OT OXHOM M HECKOJLKHX 6 6 YcTHBIN onpoc.
nepeMeHHBbIX KonTtponsHas padora
Bcero 3a cemectp | 36 30 6
2 cemecTp
8 | BekTOpHBIE MPOCTPAHCTBA 10 10 VYcrHbll onpoc
9 | Cucrembl JIMHEHBIX YPABHEHMIt 6 4 2 | YcrHbli onpoc.




KontponbHas pabora

10 | JIuneiiHble O0TOOpaKeHHUS BEKTOPHBIX | 8 8 YcTHBIN onpoc.
NPOCTPAHCTB. KomnoxBuym
11 | NuBapuaHTHBIE noanpocrpancrea. | 10 8 2 | YcrHbli onpoc.
CoOcTBeHHbIE BEKTOPbI U COOCTBEHHbIE KonTponbnas pabora
3Hayenusi. Hopmasbabie GopMbl MaTpHUIL
Bcero 3a cemecTp 34 30 4
3 cemecTp
12 | buinHeliHbIe M KBaJpaTH4YHbIe GOPMBI 8 6 2 | YcTHBIHN o1poc
KontponbHas padota
13 | EBkanI0BbI NPOCTPAHCTBA 6 6 VYerHbI onpoc
14 | JluHeiiHble  omepaTopbl  €BKJIUAOBBIX | 6 4 2 | YcTHBIHN o1poc
NMPOCTPAHCTB Komnoxsuym
15 | BBeneHue B TEOPHIO rpynn 8 8 YcTHbIit onpoc
16 | BBeneHue B TeopHIo KoJiel M mojei 8 6 2 | YcrHblid onpoc
KontponbHas padota
Bcero 3a cemecTp 36 30 6
Bcero no qucuunimHe 106 | 90 16
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(mpodunuzanuu: Marematuka, BeG-nporpaMMupoBanre 1 HHTEPHET—TEXHOJIOTHH,
MaTeMaTUYeCKOE U IPOTPaMMHOE 00eCTieueHUe MOOUIIBHBIX YCTPOHCTR)

Ounas dhopma MoTydeHUs BBICIIETO 00pa30BaHUs ¢ MPUMEHEHUEM JUCTAHITMOHHBIX 0Opa3zoBaTenbHbIX TexHomorui (J1OT)
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1 cemecTp
1 | Apudmernka ueabix yncesna. CpaBHeHHA 8 8 2 | YcrHblid onpoc
2 | Auredpanyeckasi omepanusi, OCHOBHbIe | 3 2 VYcrHbI onpoc
ajnredOpanyeckmne CTPYKTYpPbI KonTponbhas pabota
3 | IloJie KOMILIEKCHBIX YK cel 6 6 YcTHbIi onpoc
4 | MaTpuusl 4 onepauuu Hai HUMHU 4 2 2 | KomnokBuym
5 | IlepecTaHOBKHU U MOACTAHOBKH 3 2 VYcrHbI onpoc
6 | OnpeneanTean U UX IPUMEHEHHUE 6 4 2 | YcrHblid onpoc
7 MHoOro4jieHbl OT OXHOM M HECKOJLKHX 6 6 YcrHbIi onpoc
nepeMeHHBbIX KonTponpHas pabota
Bcero 3a cemectp | 36 30 6
2 cemecTp
8 | BekTOpHBIE MPOCTPAHCTBA 10 10 YcTHBIN onpoc
9 | Cucrembl JIMHEHBIX YPaBHeHMIt 6 4 2 | YcrHblid onpoc
KontponbHas padota
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10 | JIuneiiHble O0TOOpa’keHUS BEKTOPHbIX | § 8 VYcrHbll onpoc.
NPOCTPAHCTB. KomnoxBuym
11 | NuBapuaHTHBIE noanpocrpancrea. | 10 8 2 | YcrHbli onpoc.
CoOcTBeHHbIE BEKTOPbI U COOCTBEHHbIE KonTponbhas pabota
3Havenus. HopmaabHblie popmMbl MaTpHIX
Bcero 3a cemecTp 34 30 4
3 cemecTp
12 | bujauHeliHbIe H KBaJApaTU4YHbIEe GopMBbI 8 6 2 | YcrHblid onpoc
KontponbHas padota
13 | EBKJIHMI0BBI NIPOCTPAHCTBA 6 6 YcTHbIi onpoc
14 | JluHeiiHble  omepaTopbl  €BKJIUAOBBIX | 6 4 2 | YcTHBIHN o1poc
NMPOCTPAHCTB KonnokBuym
15 | BBeneHnue B TeopHIo rpymnmn 8 8 VYcrHbI onpoc
16 | BBeneHue B TeopHIo KoJiel U moJjei 8 6 2 | YcrHbli onpoc.
Kontposbhas padota
Bcero 3a cemecTp 36 30 6
Bcero mo qucuuniauHe 106 90 16
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(mpodunuzanuu: Bed-nmporpaMMupoBaHue U HHTEPHET—TEXHOJIOTHH,
MatemaTHyeckoe B MPOorpaMMHOE 00eCIicueHHE MOOMIIBHBIX YCTPOMCTB)
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YcranoBouyHas ceccus
1 | Apudmernxka uensix yncen. CpaBHEHUs 2 2 YcTHBIl onpoc
2 | Anrebpanueckast ~— omepanus, OCHOBHbIE | 2 YcTHBIN onpoc
anredpandecKue CTPYKTYPBI
[Tone KOMIUIEKCHBIX Yncen 3 2 YcTHBII onpoc
Matpu1ibl ¥ onepanuy HaJl HUMU 3 2 YcTHBIN onpoc
Bcero | 10 6
1 cemecTp
[TepecTraHOBKM ¥ TOACTAHOBKHU 2 VYcTHbIi onpoc
Onpenenureny U UX MPUMEHEHHE 2 2 YcTHBII onpoc
MHorousaeHsl OT OJHOW U HECKOIBKHX | 2 2 VYcTHbIl onpoc
MIEPEMEHHBIX
Bcero 3a 1 cemectp | 6 4
2 cemecTp
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8 | BexkTopHble MpoCTpaHCTBA 2 2 YcTHBIN onpoc
9 | Cucrembl IMHEHHBIX ypaBHEHUN 2 2 YcTHBIN onpoc
10 | JIuneitHbie OTOOpaKEHHS  BEKTOPHBIX | 2 1 YcTHBII onpoc
MIPOCTPAHCTB.
11 | uBapuaHTHBIC MOAMNpPOCTpaHCTBA. | 2 1 YcTHbI# onpoc
CoOcTBEeHHBIE BEKTOPHl MU COOCTBEHHBIC
3HavyeHus. HopmanbHbie hopMbl MaTpuIL
Bcero 3a 2 cemecTp | 8 6
3 cemecTp
12 | bunuHeliHbIE ¥ KBaIpaTUIHBIC (DOPMBI 3 2 YcTHbI# onpoc
13 | EBkiIMI0OBBI MPOCTPAHCTBA 3 1 YcTHBI onpoc
14 | JIuneiinsie OIepaTopsl EBKJIMIOBBIX | 2 1 YceTHBIT onpoc
IIPOCTPAHCTB
Bcero 3a 3 cemectp | 4 4
Bcero mo-aucuumianne | 28 20
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IlepeyeHb peKOMeHIyeMBbIX CPEACTB IMATHOCTUKHA U MeTOAUKA (GOPpMUPOBAHMS
HUTOTOBOM OTMETKH

OOBEKTOM TMarHOCTUKU KOMIETEHIUN CTYACHTOB SIBJISIIOTCS 3HAHUS, YMEHMUS,
MOJIyYeHHbIE UMU B pe3yibTaTe U3yueHUs y4eOHOW TUCUUIUIMHBL. BhisiBieHue yueo-
HBIX JOCTHXKEHUU CTYJIEHTOB OCYIIECTBISIETCSA C MOMOIIBIO MEPONPUITHI TEKYILIEro

KOHTPOJISI ¥ TPOMEKYTOUHOM aTTeCTaluH.

Kontpons paboTel cTyAeHTa MNPOXOAUT B (opMe YCTHOTO OIpoca,
KOJUIOKBUYMa,  BBIMIOJHEHUS  KOHTPOJBHBIX,  CAMOCTOSITENBHBIX  paboT W
MPAKTUYECKUX YIPAKHEHUA B ayIUTOPHUM. 3aJaHUs K CaMOCTOSITEIbHBIM paboTaM
COCTaBJIISIIOTCS COTJIACHO COJEPKAaHUIO yueOHOro MaTepuara.

dopmoli MPOMEKYTOYHOW aTTecTaluy Mo AUCHUILINHE «Asnredpa U Teopus
qyces» y4eOHBIM IJIAHOM MPEyCMOTPEH 3aUeT U 3K3aMeH.

3ader Mo JUCUUIUIMHE BBICTABJSIETCS B Cllydae Clladyd BCEX KOHTPOJIBHBIX pa-
OOT U KOJUIOKBHYMA.

[Ipu GpopmMupoBaHuU UTOrOBOM OTMETKH HCIIOJIb3YETCS PEUTUHIOBAsl cUCTEMa
OLICHKM 3HAHMUU CTYAECHTA, Aarolas BO3MOKHOCTb IIPOCIEANTh U OLIEHUTh JUHAMUKY
npolecca J0CTHKEHuUs 1esei o0yuenus. DopMupoBaHre OTMETKH 3a TEKYIILYIO aTTe-
CTallMIO. OTMETKAa TEKyIlIeW aTTecTalluu MpeacTaBisieT coloil cpenneapudmernye-
CKYI0 BEJIMYMHY OTMETOK IO BceM (opMaM (MEpONMpPHUITHSIM) TEKYIIEro KOHTPOJIS

3HaHUN N0 Y4eOHOM JUCIUILINHE.
Hrorosass OTMETKa IO IUCLMIUIMHE PACCUUTBHIBACTCS HA OCHOBE OTMETKHU

TEKyIIel aTTecTallid ¢ HK3aMEHAIMOHHOW OTMETKH C YYE€TOM UX BECOBBIX
kodddummento. Bec ormerkm mo Tekymed arrectanuu cocTaBisieT 40%,
JK3aMeHaIMoOHHON oTMeTKH — 60%.
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IIpuMepHBIN NepedYeHsb 3aJaHui /15 YIPABJIAEeMOil CaMOCTOATEILHOM
padoTbI

Tema 1. Apudpmerura nesbix yuces. CpaBHeHus. (2 4)
IIpuMepHbIN IepeYeHb 3aJaHU I
1. MerogoM MaTeMaTU4eCKONW MHAYKIIUHU JTIOKAKUATE, YTO JJISl JIFOOOTO HATYypaTbHOTO

N 4pcio a JenuTcs Ha umeno b:a) a=6""-1, b=35;6) a=4"+15n-1, b=9;
B) a=n’+5n+12, b=6.

2. HalimuTe HemomHOE YacTHOE M OCTAaTOK OT JENEHHWS YHhclia a Ha 4ucio b: a)
a=761,b=13;0) a=437,b=24.

3. C nomomipto anropur™ma EBknmuna Beruuciure HO/[(a,b) u BbIpa3uTte ero uepes
ucxoauble uncna. Mcnonwsdys cBsizb HOJl m HOK nByX HarypanabHBIX 4HCEDN,
Berauciaure  HOK(a,b): a) a=5544,b=7644; ©6) a=1188,b=3080; B)
a=1296,b =6600.

4. C moMoIIp0 KaHOHWYECKUX pa3jioxkeHui uyucen a,b,c wadiaure HO/(a,b,c) u
HOK(b,c): a) a=6188,b=88,c=-320; 6) a=1188,b=-132,c=-64; B)
a=9100,b=92,c=-114.

5. Pemuts B nensix unciax ypaBHenue 1275x —3796y =1.

6. Mcrons3ys cBOICTBA CpaBHEHHil, HAWTH OCTaTOK OT AeneHus: a) a=178""" mHa
b=22;6) a=5"+13" ua b=18.
7. Pemnte cpaBuenue 1-i crenenn: a) —3x=13(mod4); 6) 7x=-12(mod16).

. |x=5(mod12)
8. Pemuth cucremy cpaBHEHUM :
x=4(mod?7)
9. CocraBbTe Ta6J'II/IHI>I CIOXKCHUA U YMHOKCHHA B KOJIBIIC KJIACCOB BBIYCTOB! a) ZS’
6) Z,.

10. Beiuucnure 3HaueHue QyHKIuM OWiepa i yuciaa a: a) a=142560; 0)
a=421200.
dopma KOHTPOJIA — yCTHBIN OIIPOC.

Tema 4. MaTpuubl 4 onepanun HAJA HUMU. (2 4)
IIpuMepHbIN IEpeYeHb 3aJaHU I

1. Ise xBampaTHele MaTpullbl A U B Ha3pBaloTCs MepecTaHOBOYHBIMH, €CIIU
AB = BA. JlokaxwuTe, uro ecnu matpuilsl B,C mepecranoBounsi ¢ A, 0 B+C u

BC Takxe nepectaHOBOYHBI C A.
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2. loka3atp, 4uTro ecinu wMarpuiel A uw B mepecTaHoBOYHBI,  TO

(A+B)" = Zn:c;AiB"-‘.

i=1

1 2
I -2
3. Beruncouts BC u CB',rne B=| -2 4|, C :£1 3_].
|
-1 -2
. 1 2-i 1 3 1 -5
4. Berauciute AA° u f(B), tme A= ] , B= ,
3 1 1-21 -1 1 4

f(x)=—x>+3x—-6.

5. Ins matpwuisi C:(_ll 2) u nomuHoma f(X)=X>—5X*+2X+4 BBHIUMCIUTE
f(C).
6. C mOMONIBIO DIEMEHTApHBIX MpeobpazoBaHuii HaiiTw MaTtpumy C ™', rie
010
C=/0 0 1|
1 00

7. Ucnionw3ys sBHBIE (OPMYIBI sl OOpaTHOH MAaTpHUIBI, BEMHUCIHTE C ™, TIe
-1 2
C= :
3 1
1 -2 3

8. Haiitt A, tne A=| 4 0 5].
-1 2

11
9. Haiitu Bce maTpuisl X , IepecTaHOBOYHBIE ¢ JaHHOW MaTpuuei C = (3 3/ ITo-

JYYaIOIIyIOCs TPU PENICHUU CHUCTEMY JIMHCHHBIX YPaBHEHUN DPEIIUTh METOJIO0M
["aycca.

10. ITycTs A — KBajpaTHas MaTpULA TOpsaKa N, Takas, uto A’ = A. JIoKakuTe, 4To
(2A-E,)’=E,.

11. Haiinute Bce KBajpaTHbe MaTpMIbl Mopsaka 2, Takue, uro A’ — Hynepas
MaTpHIla.

12. Matpuna S Ha3bIBaeTCs CHMMETpHUecKoi, ecmn S' =S . Jlokaxure, uto ecian A
— MPOU3BOJIbHAS KBaJIpaTHas MaTpulia, TO MaTpuubl A+ A", AA" sBiusroTcs
CUMMETPUYCCKUMHU.

13. Ilycte A — o6patumas kBagpaTHas Matpuna. Jokaxure, uto (A7) = (A")™.
dopMa KOHTPOJISI — KOJJIOKBUYM.
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Tema 6. Onpenenuresiv U UX NPUMeHeHHe. (2 1)
IIpuMepHBIN NIepeYeHb 3aJaHU I
1. C kakuM 3HAaKOM NPOU3BEIACHHUE 8,858,858, BXOIUT B ONPEICIUTEID

HIECTOTO Mopsiaka?
2. BolmucaTh Bce MHUHOPBI BTOPOTO MOpsiaKa, cojepxamuecs B 1-if m 3-i cTpokax

1 -2 3
mMatpuiiel A=| 4 0 5|, a Takke anreOpandecKkue IOTOTHEHUS K HUM.
-1 2 3

[Tome3ysice Teopemoii Jlarmmaca, 3amucarth pasnoxenue detA: a) mo 1-i u 3-i
CTpOKe; 0) 1o 2-1 CTpOKe.
3. Kak u3meHutcst ompenenurens mopsiaka N, ecau ero nmoBepHyTh Ha 90° BOKpyT
«UEHTPa» MPOTHB YaCOBOM CTPENKU?
2z Z a

4. Jlokxasats, 4TO onpenenurens |z, Z, b|,rne z,,z,,z, — komiekcHsle, a a,b,c —

C

N

Zy

N
w

BEILLECTBEHHBIE YHCIIA, IBJIIETCS YACTO MHUMBIM YHCIIOM.

5. C KaKkuM 3HaKOM BXOJMT B Pa3BEPHYTOE BBIPAKEHUE OINPEHECIHUTEN Mopsaka N
POM3BEICHUE DJIEMEHTOB MOOOYHON AMArOHATN?

6. Kak usmeHuTcs ompenenurens MOpsaka N, €cOd KaxXIbli ero 3JeMEHT &,

YMHOXHTB Ha urcio C' ¢, rie € # 0 — GUKCHpoBaHHOE YHCIIO0?

7. YeMy paBeH OMpeeNnTeNb, Y KOTOPOrO CyMMa CTPOK C YETHBIMU HOMEpaMH paBHa
CyMMe€ CTPOK C HEUETHBIMH HOMEpaMu?

8. HaliTu Hanbospliee 3HaUYEHUE ONPEIECIUTENSI TPETHETO MOPSAIKA, COCTABIEHHOIO
n3 uncen O u 1.

9. Kak wu3MeHMTCS OIpenenuTeNlb KBAaJPAaTHOM MAaTpPHUILbI, €CJIA KaXIblil 3JIEMEHT
MaTpHULbl 3aMEHUTh Ha TPOTUBOMOJIOKHBIN?

10. Kak u3mMeHHUTCs OnpeAenuTeNlb KBaJpaTHON MaTPHUIIbl, €CIIM €0 CTPOKH 3aIlHCaTh
B 00paTHOM MopsiAKe?

11. Kak u3MeHHUTCS OIpeAeNnuTeNlb KBaJpaTHOW MAaTpHUIlbl, €CIH TEPBYIO CTPOKY
IIOCTaBUTh Ha MECTO NOCIEAHEN CTPOKH, a OCTaIbHbIE CTPOKH CIIBUHYTh BBEPX, HE
MEHSIA UX HOPSIA0K?

12. Ilycte A — kBazpaTHas matpuiia Haja nojieM C KOMIUIEKCHBIX YMCEIl. 3aMeHss
AJIEMEHThl MaTpullbl A CONpPSHKEHHBIMH KOMIUIEKCHBIMM YHUCJIaMH, IOJYyYUM
matpunly B . Kak cBs3anbl Mmexy coboit onpeaenutenu matpul A u B?

13. Ilycts Bce oamementhl Matpuni, A u A" — mensle uucna. Yemy paBHbI
OTIPEAETUTENN ITUX MATPUIL?

14. Hatinure Takue 3Ha4enus i, j,K , 4T00bI mpousBeneHne a,;a,;a;;as, &, BXOMHUIO

B OIIPCACIUTCIIb MaTPHUIIbl HICCTOIO MOpAAKa CO 3HAKOM MUHYC.
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3 1+i
15. Beruncnure onpenenuTeny Matpun B = , C=

2 1-i
-3 1 1
1 1 -1
16. Brruucnure onpeaenutens MaTpuibl F = 2 3 3 :
-3 3 2 4
1 2 3 7
1 1 -1
17. Pa3znoxuth onpenenuTesp Matpuisl F = 23 33 _23 A 10 BTOPOM CTpOKE
1 2 -3 7

U TPEThEMY CTOJOILY.
dopma KOHTPOJISL — YCTHBIM OIPOC.

Tema 9. Cucrembl JIUHEHHBIX YPABHEHUH. (2 1)
IIpuMepHbIN NIEpeYeHb 3aJaHU I
1. PemmwmTe cneayromme CuCTEMbI, UCMOIL3YA npaBuio Kpamepa:

—3X, +2X, =8 3%, — X, + 2%, =2
a) 49X, +4x,+3%X,=15,0) 14x, +3x,=-1
2X + X, + X, =6 X, +3X, + X, =3

2. HCCHGHYﬁTe CHCTEMBI Ha COBMECTHOCTh. COBMECTHBIE CUCTEMBI peummTe MCTOJI0M

["aycca:
3ix, + X, =%, =-1
{xl—ZX2 +2X, =2

a

;0) 12X —IX, +2X; =1—2; B) 2X +3X, — X; +4X, =5.

4% +3x%,=-1 :
=X +3X, — 1%, =3
3. Haiitn QpynnameHTanpHyI0 CUCTEMY PEIICHUN U O0IIee pPelIeHue CUCTEMbI YpaB-
2 3 51 -1
1 2 3 2 2
Heanit AX =0, raea) A= :
4 7 1 5 3
5 9 4 7 5
7 13 10 11 9 10 18 8 14 10
-1 -3 -14 -5 -5 -5 -9 -4 -7 -3
0) A= ;B) A= ;
0 -2 -22 6 -4 1 0 -19 4 -2
7 11 -12 5 3 115 25 10 15 9
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13 23 6 17 13]
) A o AL 9 ) A=(12,-1,0,3)
r :: ; = ’7_” .

7 14 21 -14 8|

11 19 0 13 7

4. JluHeliHyr0o 000JIOYKY CJEAYIOIIEH CHUCTeMbl BEKTOPOB 3aJlaiTe€ CHCTEMOM
nuHEeHHBIX ypaBHenuit: a) Vv, =(LL11); ©6) v,=@111),v,=(12,3,4); B)
v, =(1111),v,=(12,3,4),v,=(1,0,1,0).

®opMa KOHTPOJI — KOHTPOJIbHAs paboTa.

Tema 11. MuBapuanTHbie noanpocrpancTea. Co0CTBEeHHbIE BEKTOPHI M €O0-
cTBeHHbIe 3HaYeHusi. HopmasbHabie popmbl MmaTpu. (2 4)
IIpuMepHBIi epeYeHb 32 aHui

1. B HekoTtopom 0a3uce nanbl marpunia A oroOpaxenuss f u BexTOphI €,6€,,6,.

OHpeI[eHI/ITB, KaKHUC N3 YKAa3aHHBIX BCKTOPOB SABJIAIOTCA COOCTBEHHBIMH BCKTOpa-

010
mu orobpaxenus f: a) A=|6 3 2], elz(—l 2 0), e2:(1 0 —3),
3 01
2 -1 2
e3=(—4 0 l); 6) A=|5 -3 3|, elz(—l 0 1), 82=(1 1 —1),
-1 0 -2
e3=(—3 1 1).
2. Haiitu coOCTBeHHbBIE 3HAYCHHSI M COOCTBEHHBIE BEKTOPHI JTMHEWHOTO OTOOpaxke-
4
HUS, 3aJaHHOTO B HEKOTOpoM Oa3uce Martpuieit A: a) A:( L 3}; 0)
1 01 O
1 2 -2
0 2 0 3
A=|1 0 3 |;B) A=
0 0 0 -1
1 3 0
0 00 O
1 -1 1
3. Ilomo6ua mm matpunia A  nuaroHanbHOW Matpuie: a) A=|1 1 -1|; 0)
0 -1 2
0100 0 010 11 1 1
0 010 0 0 01 1 1 -1 -1
A= ;B) A= ;T) A= ?
0 001 1 000 1 -1 1 -1
1 000 0100 1 -1 -1 1



4. JIoKaXuTe, YTO BEKTOP JIEXKUT B SAPE JIMHEWHOIO OIepaTopa TOrAa U TOJIbKO TO-
r71a, KOr/la OH SIBIISIETCS COOCTBEHHBIM U COOTBETCTBYET COOCTBEHHOMY 3Haue-
HUIO HYJIb.

5. JlokaxwuTe, 4yTO MPU YMHOXEHUU JIMHEHMHOrO Oomeparopa Ha HEHYJIEBOHM CKaJsp
MHO>KECTBO COOCTBEHHBIX BEKTOPOB HE MEHSETCS, a COOCTBEHHBIE 3HAYEHUS
YMHOKAIOTCSl HA 3TOT CKAJIAP.

6. Haittu xopmaHoBy HopMmanbHylo GopMmy MaTpunbl: a) A’ rae

A=diag(3.(0.3.0): 6 A= ° 2O A [ O 30
= Iag( 3( )1 3( ))’ ) _(J3(O) 0 j, B) _£J3(0) 0 ], F)

0 1 0
A=-3,(00%; 1) A=-J,()°;e) A=| -4 4 0.
0 0 2

1 1
7. BpisicHute, ABIAOTCS M TOJAOOHBIMH  MATPHUIIBI A:[ "

-1 -1
10 4
B= .
-25 -10

8. Jlokaxute, uTo Matpuma A, obmagaromas cBoiicTBoM A =E TIpu HEKOTOpPOM
HaTypajdbHOM K, mogo0HA MMAroHANLHOW MAaTpUIe M HAWAWTE BUJ ITOW JHAro-
HaJIBHOM MATPHIIBI.

9. IlpuBenuTe mpuMep ABYX HEMOJOOHBIX MAaTpPHII, XapaKTEPUCTUUECKUE U MHUHH-
MaJlbHbI€ MHOT'OUYJIEHBI KOTOPBIX OJIHU U TE ¥KE.
dopma KOHTPOJIS - KOHTPOJIbHAsI paboTa.

Tema 12. buinHeiinbie M KBaApaTHYHbIE GOPMBIL. (2 1)
IIpuMepHbIH epeYeHb 32 aHui
1. Ilycts A — matpuila HEBBIPOXKJIEHHOW OunmHeHoN (popmbl @ Ha BEIIECTBEH-
HOM npoctpaHcTBe V pasmepHocTH N, rae N— HeyeTHo. CylliecTByeT Ju Apyrou
6asuc V , B kotopoM matpuuei @ spasercs —A? Uto OyaeT B ciydyae YETHOTO
n?
2. Joxkazatp, uto ecmu f(X),g(y) — nuHeiHbIe GOPMBI HA BEKTOPHOM MPOCTpaH-
ctBe V , To otoopaxenne O :V xV -V, d(x,y)= f(x)g(y), aBusercs ouau-

HeiHou (opmoit Ha V u rank® =1. SBnsgercs au @ cHUMMETPHUUECKOM, KOCO-
CUMMETPUYECKOM?

3. Ilycte @ — OunmueiiHas popma Ha BeKTOpHOM mpoctpaHctBe V u myctb W —
MHOXECTBO BCeX BEKTOpPOB X eV Takux, uto ®P(X,y)=0 11 Bcex BEKTOPOB
y eV . Jlokazarh, uro W — mommpoctpancTBO B V © cmpaBemmBa (hopmyna
rank ® =dimV —dimW .
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10.

11.

12,

13.

IIycts ®@ — OunuHeliHas Gopma Ha BEKTOpPHOM npocTpaHctse V, V, — noampo-
crpanctBo B V u @, — orpannuenne @ Ha V. [Ipeanonoxum, yto O, — HEBBI-
poxJieHHas OunuHelHas gopma. Jlokaszats, uro rank® >dimV,.

[Tycte @ — OunuuHeliHas ¢opma Ha BEeKTOpHOM mpocTtpanctBe V u rankd =1.
JlokazaTh, 4TO cyiecTByIOT JauHeitHble Gopmbl f(X),g(y) Ha BeKTOpHOM IIpO-

ctpanctBe V Takue, uto D(X,y) = f(x)g(y).

[Tycte @ — cummerpuueckas OunmHeHass popmMa Ha BEKTOPHOM MPOCTPAHCTBE
V,a @, — kococuMmMeTpudeckas OununeliHas popma Ha V . [Ipennonoxum, 4To

® +®, =0. dokasars, uro ® =D, =0.

Haiitu nonspayto Oununeinyro ¢opmy F  nmns  kBaapaTuuHoil  (GOpMBI
f(X) =X +2XX, +2X —6X,X, +4X,X, — X>. 3anucars matpuity F . Beraucauts
F(x,y), rme x=(,1,1), y=(2,-1,-i).

Haiitu cummetpudeckyto ommHeiinyto gopmy @, acconMupoBaHHYIO C KBajpa-

TUYHON dbopmoii q(x) =F(x,x),

rae F (X, y¥) =—XY, + X,¥; —2X,Y, + 3X,¥; — XY, + 2X,Y,. 3anucath marpuny O.

Beraucmute (X, Y), roe x=(2,1-1,0), y=(0,-1i).

1 2 -1
HNana matpuna A=| 0 1 2 | Hekotopoi OwmmHeitHON dhopmer F(X,Y). 3a-
-1 0 1

nucaTh 3Ty OwnmHelHyo ¢popmy F(X,Y), a Takke COOTBETCTBYIOIIYIO €l KBa/I-
patuunyio popmy f(X) = F(X,X) u ee marpuiry.

IlpuBectn kBagpaTHuHyo (Gopmy Q(X) = XX, + X X5 + X X, + X, X5 + X, X, + XX, K
KAaHOHMYECKOMY BHJy HaJl MOJISIMU BEILIECTBEHHBIX M KOMILUIEKCHbIX uncen. Han
nojeM R HaWTH €€ MOJ0KUTEIbHBIN U OTPULIATENbHBIA UHAECKC NHEPIIUU, CUTHA-

Typy Y paHr.
[IycTp p — NOJOXUTENBHBIM WHIECKC WHEPUUM BEUIECTBEHHOW KBAaJIPaTUYHOM

dopMmbl f(x) U q — ee oTpULAaTeNbHBIN MHAEKC uHepuu. [lycTh 3amanbl p mo-

JIOKHUTCJ/IBHBIX 9UCCI &,...,a, U ( OTPHULATCIIBHBIX YHUCCII bl,...,bq . I[OKaBaTB, qTo

cyliecTByer  0a3uc, B  KOTOpoM  ¢opma f(x) NIPpUHUMACT  BHU]
f(X)=ax ++a Xt +bx5, +-+b X2 .
[MpuBectn kBaapaTHuHyt0 GopmMy f(X) =X+ X +3X; +4X X, + 2% X, +2X,X, K KaHO-
HUYECKOMY BHUJYy C IMOMOUIBIO MeToaa Jlarpanxka. HalTu paHr, moJioKuTeIbHbIN
Y OTPUIIATENLHBIN WHACKCHI MHEPIIMU M CUTHATYPY ATOH (OPMBI.

BeisicHUTE, Kakue U3 KBapaTU4HbIX GopM f, = x> —x,x,, f,=yy,-y7, f,=22,+2

AKBUBAJICHTHBI MEX]1y 000 a) Hax C; 6) Haa R.
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14. Tlpu kakux 3HAYEHUSX A JaHHAs KBaJApaTu4Has (opMma IMOJIOKUTEILHO OMpee-
JIeHa, OTPULIATENILHO ompeneieHa: f(x)=Ax’ —2x5 —3xZ + 2% X, — 2% X, + 2X,X, ?
15. Halinute Bce 3HadYeHWss LA, TpH KOTOPHIX KBajparuyHas Qopma
—2X7 —8X5 —3%Z + 2AX,X, + 4X X, — 2AX,X, OTPUIATEIHHO OIPE/ICIICHA.
16. Ilpu KaKuX 3HAYCHUSX A KBaJpaTU4IHAas dhopma
f (X, Xy, Xg) = X +4X + X5 + 22X, +10X X, + 6X,X; TTOJIOKUTEILHO OIpeNeeHa, OTpH-
1aTeJIbHO Oomnpe/iesieHa?
17. UccnenoBaTh Ha 3HAKOOIIPEACIEHHOCTh KBaJPaTUYHYIO bopmy
f(X,y,2)=2x"+3y* + 2> —4xy +2x2 - 2Vz.

@dopMa KOHTPOJIA - KOHTpOJbHas padoTa.

Tema 14. JIuneiinbie onepaTopbl €eBKJINAOBBIX POCTPAHCTB. (2 1)
IIpuMepHBIi epeYeHb 32 aHui

1. IMycte mpeobpasoBanue f uumsmorentro, T.e. f" =0 mis wexroporo n>0. o-
Ka3aTh, YTO CONpSKEHHOE MpeobpasoBanue f HMUILIOTEHTHO C TeM e MoKa3a-
TEJIEeM HUJIBIIOTEHTHOCTH N .

2. Jlokasath, 4To Jjis ABYX npeobOpaszoBanuii f u g npoussenenne f g =0 Tormau
TOJIBKO TOTa, Koraa Im f oproronansho Img.

3. Ilycte f — moBopot 1utockocty Ha yron ¢ . Halitu compsikeHHOE mTpeodpa3oBa-

nue f.

4. Tlyctb @ — (UKCHPOBAHHBIA BEKTOP TPEXMEPHOTO I'€OMETPHYECKOTO MPOCTPAH-
ctBa. [IpeoOpazoBanue f comocraBisieT KakIOMy BEKTOPY X BEKTOPHOE MPOU3-
Besienue [a,x]. Haittu f .

5. Jlokasate, uTo peoOpazoBanue f nuaroHanuzyemo TOTJa M TOJNBKO TOTJa, KOTAa

npeobpazoBanne f nuaronammusyemo.

6. Jlokasats, uto Im f coBnanaer ¢ oproronansubM gonoinenueM (Ker f)*.
ITycts f,g — camocompspkeHHBbIE ONEpaTOPhl €BKIWA0BA IMPOCTpaHCTBa. Joka-
3aTh, YTO CAMOCOIPSDKEHHBIMHU OYIyT TaKXKe OIepaTOpPhI:
1) fg+gf ; 2)af +bg nna mobwx a,beR; 3) f a1 HeBBIpOKIEHHOTO T .

8. Jlokasath, uTo mpousBecHue fg camocomnpsbkeHHBIX onepaTtopoB f W g sBIseT-
Csl CAaMOCOIPSDKEHHBIM OTIEpaTopoM TOIJa M TOJBKO Torda, korma f um g mepe-

CTAaHOBOYHEI.

9. MoxeT 11 MaTpuIila HEHYJEBOT'O0 CaMOCOIPSHKEHHOTO OlepaTopa €BKIUI0BA MPO-
CTPaHCTBa B KAKOM-JIOO OPTOHOPMHUPOBAHHOM 0a3uce OBITh: a) KOCOCUMMETPUY-
HOI; 0) HE CUMMETPUYHON?
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10.Haiitu oproronanbHyto maTtpuny C, TpUBOIALIYI0 JaHHYIO CHMMETPHUUYECKYIO
1 2

Matpuiy A= 5 1 K IMarOHaJbHOMY BUY, U HAWTH STOT JUATOHAIBHBIN BU]I.

11.JToka3atb, 4TO Bce COOCTBEHHBIE 3HAUEHUSI CaMOCOIPSHKEHHOTO MpeoOpa3oBaHuUs
PaBHBI HYJIIO TOTJIa ¥ TOJIBKO TOTJa, KOTAa 3TO — HYJIEBOE IIPE0Opa30oBaHHUE.

12.HaiiT Bce caMOCOIPSDKCHHBIC HWJIBIIOTEHTHBIE NpeoOpa3oBanus (omeparop f
Huwibnotented, ecim " =0 mis mHekoroporo N> 0).

13./loka3atb, 4To AJis JIIOOBIX JBYX BEKTOPOB OJMHAKOBOM JUIMHBI HAHAETCS OPTOrO-
HaJbHOE MpeoOpa3oBaHuE, IEPEBOIALIECE MEPBbII BEKTOP BO BTOPOH.

14.JTokazatb, yTO 11 JIIOOBIX BYX OPTOHOPMHUPOBAHHBIX 0a3MCOB €BKIUAOBA MPO-
CTpaHCTBa HailIeTCs OPTOTOHAJIBHBIN OMepaTop, MePEeBOASIINN TEepBbIi 0a3uC BO
BTOPOM.

15.Jokazath, 4To npeobpaszoBanue f f OpPTOroHambHO TOrJa M TONBKO TOTAA, KOTIA
opToroHajabHO f .

16.ITycte V — eBKINMAOBO MPOCTPAHCTBO CTPOK CO CTAHJAAPTHBIM CKAISIPHBIM IIPOU3-
BeseHneM, omeparop f mepeBoaut BekTopsl & =(4,7), a,=(2,1) B BEKTOpEHI
b, =(81), b,=(2,-1). SABnsercsa u f oproroHasbHbIM OnepaTopom?

17.1Tyct €,,6, — OPTOHOPMHUPOBAHHBIN 0A3UC €BKINMI0BA MpocTpaHcTBa V . JInHen-
HbIl oneparop f mepeBoAMT BEKTOpHI €,€, B BEKTOPHI € —€, U € +€,. SIBnsgercs
o f opToroHanbHBIM orepaTopoM?

18.5BnsieTcst 11 cyMMa OPTOTOHAIBHBIX ONEPATOPOB OPTOTOHATIBHBIM OIIEPATOPOM?

19.51BnsieTcs u npousBeAEHUE OPTOTOHAIBHOTO ONEpaTOpa Ha YUCIIO OPTOrOHANb-
HBIM OIIEpPaTOpOM?

20.ITyctp f — caMoCOIPSKEHHBIN OPTOTOHAIBHBIN ONEpPaTop €BKIMIOBA MTPOCTPAH-
ctBa. KakoBbl coOctBeHHble 3HaueHus f ? HailiTu kaHOHMYECKUIl BUJ MaTpPUIIbI

f.

dopma KOHTPOJISI — KOJUIOKBUYM.

Tema 16. BBenenue B TeopuIo KoJiel U moJiei. (2 4)
IIpuMepHbBIN NIEpeYeHb 3aJaHU I
CocTaBuTh TaOIUIy YMHOXKEHUS B KOJNBLE Z.

Hatinure Bce nneansl konblia Z /127, dhakropkoibiia M0 KOTOPHIM SBJISIOTCS IT0-
JISIMU.
CocTaBUTh TaOIULBI CIIOKEHUS U YMHOXKEHUS B Z .

Haiitu Bce noakosbia konsna Z [/ 157.
Haiitu Bce uneasns! konpua 7/ 217.
Hailigure Bce noakonpLa Koibua Z [ 267Z.

o ok W
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7.
8.

10.

11.

12,

Haiinute Bce romomopdu3smbl konbla 7 / 247, B cebs.

Joxazars, uto ecim Marpuna X € M (K), rme K —none, nepectanoBouHa co Bce-
MU OCTaJbHBIMH MAaTPUIIAMH, TO X —CKJISIpHAS MaTPUIIA.

ITycts F —npousBonbsHOe nosne. Onucars Bee uaeans! konbla Marpun, M, (F).

X -y -z -t
Z W y x ~t
ITycts K, = — —|z,weC, K,= . |X,y,z,teR¢. ITlpo-
-W Z -
t -z y X

BepuTh, 4T0 K , K, —Kombuna u K, = K,

HaliTu MHOTO4YJIEH TpEThEH CTENEHH, KOPHSAMH KOTOPOIO SBISIOTCSA KyObl KOM-
IUIEKCHBIX KOpHEH MHOTOWIEHa X° — X —1.

[Tycts K —mHOXkecTBO Becex UxU—Marpun Hax C, mepecTaHOBOYHBIX C 3a[aH-
Hoil marpuuen A. Jloka3aTh, uTo K —KOIBIIO.

dopma KOHTPOJIS - KOHTPOJIbHAs padoTa.

IIpumepHbIe BADHAHTHI KOHTPOJIbHBIX padoT

Konrpoabnas padora Ne 1.
2z 4,-1, . .
1, 2. rae z,=n+i, z,=1+ni, n --- HOMEp BapUaHTAa.
7, 7,+1,

1. Haiitn z2,,

2. N300pa3uTh Ha MJIOCKOCTH KOMIUIEKCHBIE YUCHA Z,, Z,, 2, Z,, Z,—Z,, Z,+Z,,

rjae z,, z, —4dcia u3 3aaayu 1.

3. BeruuciuTs: 32 -iv12 .

4. Beraucmuts a, aff, ™", TIE: @, B € S — HEKOTOPBIE MOACTAHOBKH.
5. Berunciaute AAT u f(B), rae f(x)=x*-2X+1, a A B — 3aJaHHbIC MaTPHIIbI

BTOPOTO IMOpsAJIKa.

KonTpoJsbHnas paGora Ne 2.
1. BorurcnuThs mpou3BeieHre MOJICTAHOBOK U Pa3JIOKUTh €ro B MPOU3BEACHUE He-
3aBHCHUMBIX IIUKJIOB u IPOU3BEICHNE TPaHCHO3UIIUNA:
L,2,5,6,9)(2,3,4,5,9)(5,6,7,8,9).
1 3

3 2 0O 0 2 1
2. Beruncioute AB 1 BA, rne A= ,B= .
1 2 -1 -3 1 -2

-2 -1
3. BeiOparts i, j, k Tak, 4TOOBI IPOU3BEAECHHUE a,8,,8,585, 8,8 BXOAUIIO B Pa3Bep-

HYTOC BBIPAKCHUC OIIPCACIINTCIIA IICCTOIO IOPAAKA CO 3HAKOM MUHYC.
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4. BeluncauTe onpeaeuTeNb JaHHOM MaTpULbI.
5. Haittu matpuity, oOpaTHyIO K 3aJITaHHOW MaTpHIIE.

Kontpoabnasi paéora Ne 3.

1. Haiitu ¢dyHIaMeHTaIbHYIO CHUCTEMY PEIICHHH U 00Ilee pelieHre CUCTEMBbI

2 3 51 -1
12 3 2 2j
2. Haiitu 6a3uc cyMMBI U iepeceueHus MOAPOCTPAHCTB, HATSHYTHIX Ha CHCTEMBI
BEKTOPOB a, :=[10,17,-3,11],a, :=[5,12,-8,6], b, :=[-1,-2,-3,-2],b, :=[1,0,-1,0].
3. BeisicHUTD, SBASETCA JIM MOAIPOCTPAHCTBOM COOTBETCTBYIOUIETO BEKTOPHOTO
IIPOCTPAHCTBA CIIEAYIOIIas COBOKYITHOCTb BEKTOPOB: IIOCIJIEI0BATEIBHOCTH Bellle-

ypaBHeHU AX =0, rae A :(

CTBEHHBIX uucel, umeronue npeaen: 1) 0; 2) a=0.
4. SBnserca nm ciepyromas cucreMa (QYHKUMNA JIMHEWHO HE3aBUCHUMOM:
sin x,sin(x+1), sinx+27?

-1 2 1
5. Ilpu kakux 3HAYEHUSX X paHT MaTpuilbl A=| 2 x -2 | paBeH: a) 1; 0) 2.
3 -6 -3

Konrpoabnasi padora Ne 4.
1. Kak u3aMeHuTCsl MaTpHIla JUHEHHOTO omepaTopa, eclii B 0a3uce e,,...,e, BEKTOP

e, 3aMEHUTH Ha € +6,?

0100

0 01O o
2. BbIsICHUTD, SIBASIETCS JIX MaTpulia A= 00 1 JAArOHAIN3UPYEMOI.

1 000

3. Joxazatp, uto npeodbpazoanue f :M,(C)— M,(C), f(X)=AX,rtme A --- puk-
CHUpOBaHHasi MaTpulia, sBIseTcs JUHEeWHbIM. Haiitm matpuiy f, a Ttakxke coO-

CTBCHHBIC BCKTOPHI, COOCTBEHHBIE 3HAYEHUS H (HO BOBMO)KHOCTI/I) HWHBAapHWaHTHBIC

01
HOJIIPOCTpaHcTBa f B ciydae, Koraa Az(l 1].

4. Haiitu ’0OpIaHOBY HOpMaJIbHYIO hopMy MaTpuilsl A, Tae A= diag(J,(0),J;(0)).

Konrpoabnasi padora Ne 5.
1. IlpuBecTr maHHYIO0 KBaJAPaTUIHYIO (HOPMY K KAHOHUYECKOMY BHU]TY C TIOMOIIIBIO
Metona Jlarpanxka. HaTu paHr, MOJOXKUATEIBHBIM U OTPULIATEIIBHBIA HHICKCHI
UHEPLIUU U CUTHATYPY 3TOU (POPMBI. f(X) =X + X2 + 3% + 4% X, + 2X X, + 2%, X,
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2. Ilpu xakux 3HaYEHUSIX A JaHHAas KBajJpaTHuHas (opma MOJOKHUTETBHO OMpe-

JIeJIeHa, OTPULIATEIBHO ONpeieieHa. f(X) = A% = 2X5 = 3% + 2%, X, — 2%, X; + 2%, X,

3. C noMomipio mporecca OpTOrOHAIN3AUN MOCTPOUTh OPTOTOHAIBHBIN 0a3uc

JIMHENHOU 0007109KH CHUCTEMBI BEKTOPOB
a,=012-11), a,=(1122), a,=(-1202).

4. HailTu OpTOroOHaJbHYIO MPOEKIUI0 BEKTOpa V Ha MOANPOCTPaHCTBO W, OpTO-

TOHAJIBHYHK COCTaBJISIOLIY0 BEKTOpA V M PacCTOSIHUE OT BEKTOpa V IO MOIIPO-

crpanctBa W: W =((1,111),(122,-1),(0,0,3)), v=(4,-1-3,4).

5. Halitu nyiMHBI CTOPOH M BHYTPEHHHE YTIIbl TpeyroiabHuka ABC B mpocTpaHcTBe

RS: A=(2,4,2,4,2), B=(6,4,4,4,6), C=(57,5,72).

Kontpoabnasi paéora Ne 6.

a 3b

1. O6o3nauuM yepe3 G MHOXKECTBO MaTpHIl BUIA 2b ,rne a,beQ,aub
a

OJTHOBPEMEHHO HE paBHBI HYm0. J[okazaTh, uro G sBIsgeTCS MOATPYNION B

GL(Q).
2. Haiitu pa3noxenue Jlarpanixa B JIeBble CMEXHBIE KIACCHI IUKINYECKON TPyII-

mel G = <a> nopsiaka 18 mo nukianveckou noarpymnme H = <a12>.

3. Brpynne C HaiiTu MOpsI0K 21eMeHTa I

V2 2

4. Ilyctb ay,...,q, — Pa3IUUHBIE BEIECTBEHHbIE uKcaa. Jloka3aTh, 4T0 0TOOpa-
xxenue VY R[X] —R", ‘P( f (X)) :( f (0(1),..., f (an)) SIBJISIETCS  TOMOMOP-
¢uzmom. Haiitu siagpo V.

5. Jokasats, uto B (axroprpymmne C* /T, rne T = {Z eC| |z| =1}, BCE HECTMHHY-

HBIE DJIEMEHTHI UMEIOT 0€CKOHEYHBIN IOPsAAOK.

IIpumepHasi TeMaTHKA NPAKTHYECKHUX/ JTIA00PATOPHBIX 3aHATHIA
1 cemecTp

JlenmmMOoCTh LIeNbIX YKCell U e¢ cBoiicTBa. Hanbonpmmii oOmuii 1enuTelb.

Anroputm EBxinaa. [Ipocteie uncina. OcHOBHas TeopeMa apupMeTrKHu.

CpaBHeHus 1 ux cBoiicTBa. Kitacchl BBIUETOB.

Oynkuus Dinepa.PenieHne JTUHEWMHBIX CPaBHEHUM OT OJIHOM HEU3BECTHOM.

Kuraiickas Teopema 00 octaTkax.

5. llonsitTne u cBoiicTBa anrebpanyeckor omeparuu. OmnpeneneHus: TPYIIIH,
KOJIbL[a, 1T0J1s1. KOJIBIO KITaCCOB BBIUETOB.

6. Anre6pandeckasi hopmMa KOMIUIEKCHBIX YHCEIL.

7. Tpuronomerpuyeckas (popmMa KOMIJIEKCHBIX YHCET.

il NS =
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8. ®opmyna Myaspa. M3Bneyenrne KOpHA U3 KOMIUIEKCHOro umcna. Kopuu us
112051200158

9. Onepanuu Haj MaTpullaMU U UX CBoicTBa. MHorousneH ot marpuubl. Crenu-
aNbHBIE BUJbI MATPULI.

10.[lepecTaHOBKM W MOJCTAaHOBKH. Pa3iiokeHUE MOJCTAHOBKU B MPOU3BEACHHE
HE3aBUCHUMBIX LIMKIJIOB U MPOU3BEICHUE TPAHCIIO3HUIIMI, YETHOCTh MOJCTaHOB-
KH. YMHOKEHHE MOJACTAaHOBOK U €r0 CBOMCTBA.

11.0npenenurens KBaapaTHOW MaTpHULbl MPOU3BOJBHOTO MOPSJIKA U €ro CBOM-
cTBa. MUHOpHI 1 anredpanyeckue nonojaHeHus. Teopema Jlamnaca.

12.0Onpenenurens Bangepmonna. O6parnas matpuia. Teopema Kpamepa.

13.Komnp110 MHOTOWIEHOB OT OJTHOM MepeMeHHOM Haj moyieM. Teopema o JeleHuH
C OCTaTKOM JiJI1 MHOro4jeHoB. HanOoapmmii oOmuii JeIUTe s MHOTOYJICHOB,
anroput™m EBkinna.

14.Teopema 0 pa3noKEHUN MHOTOWIEHA HA HENIPUBOAUMBIE MHOKUTENHU. Teopema
be3y u cnencrBust uz Hee. Cxema ['opHepa. [IponsBogHas MHOro4JieHa U €€
cBorcTBa. KpaTHOCTH KOpHSI MHOTOYJIEHA.

15.0cHoBHas Teopema anreOpbl. KaHoHMYecKkoe pa3iioKEeHUE MHOTO4YJIeHA Haj
NOJIIMU KOMIUIEKCHBIX M BEIECTBEHHBIX YMceld. MHOrouJeHbl OT MHOTHUX IIe-
peMeHHbIX. CUMMETPHUYECKHUE MHOTOUJIEHBI.

2 cemecTp

1. Onpenenenue u mpuUMeEpPbl BEKTOPHBIX MpocTpaHcTB. Cuctema o0pasyrolux,
KOHEYHOMEPHBIE IPOCTPAHCTBA. JINHEHAsI HE3aBUCUMOCTh BEKTOPOB.

2. Teopema lllteiinuna o 3amene. basuc, pasmeprnocts. KoopaunaTtel BekTOpa, UX
U3MEHEHHUE IpY U3MEHEHUH Oasuca.

3. Marpuia nepexoaa oT ogHoro 0asuca K Ipyromy, npeoOpa3zoBaHle KOOPIUHAT

BekTopa. IloanpocTpancTBO, €ro pa3MepHOCTb.

Panr cuctembl BeKTOpOB. PaHT MaTpHIIbI.

CyMMma M mepeceyeHue MOINPOCTPAHCTB, CBS3b MX pazMepHocTel. IIpsmas

CyMMa MOJIPOCTPAHCTB.

6. MarpuuHas 3anuchk auHEHHONU cuctembl. Meton ["aycca. OgHOpoaHBIE CHCTE-
MBI, YCIIOBUE CYIIECTBOBaHUS HETPUBHAIBHOIO pelieHus. OyHaaMeHTaIbHAs
CHUCTEMa PELICHUM.

7. CBsi3b MEXIy PELICHUSIMU HEOJHOPOJHOM M COOTBETCTBYIOLIEH OJAHOPOIHOMN

cucTeM. 3aJlaHle MOJNPOCTPAHCTBA BEKTOPHOTO MPOCTPAHCTBA CHUCTEMOM JIHU-

HEWHBIX YPABHCHUU.

JIluneitHoe oTOOpaXkeHue, ero sapo u odpas. Panr u nedekr.

9. AnreGpanyeckue NEHUCTBUS HaJ JUHEHHBIMU OTOOPKEHHUSIMHU: CyMMa, YMHO-
YKEHHE Ha KOHCTaHTY, KOMIO3ULKs. JIMHEWHBII OlepaTop U €ro MaTpulia.

10.M3meHeHue MaTpullpl oneparopa npu nepexojie K apyromy 0asucy. Martpuia
KOMIIO3ULIUA U CYMMBbI JINHEWHBIX ONIEPATOPOB.

11.TIpocTpaHCTBO JIMHEWHBIX OMEPATOPOB U €r0 CBSI3b C MPOCTPAHCTBOM MATpPHII.
YcnoBust 0OpaTUMOCTH orepaTopa.

12.MluBapuanTHOE MOAMNPOCTPAaHCTBO. MaTpuiia omnepaTropa NpyU HaJIUYWK WHBA-
PUAHTHOIO NOJAINPOCTPAHCTBA, NPU PA3JIOKEHUH NPOCTPAHCTBA B MPIMYIO
CyMMY MHBapHaHTHBIX MMOJIPOCTPAHCTB.

o b

o
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13.CobcTBeHHOE 3HaUEHUE U COOCTBEHHBINH BEKTOp Omneparopa. XapakTepucThye-

CKUI MHOTOYJICH OIEPATOPA U MATPHUIIBL.

14. Teopema 'amunsrona—Kanu. Oneparop, UMErONINI AMaroHaabHYIO MaTPUILy B

HEKOTOpOM 0a3uce; MPU3HAK AUaroHaIu3UPyEMOCTH.

15.2KopnanoBa matpuiia. JKopanoBa HopMaiibHas hopmMa MaTpHIIbL.

1.

10.

11.

12,

13.

3 cemecTp
bununeitnas ¢popMa Ha BEKTOPHOM TMPOCTPAHCTBE, ee MaTpuia. M3meHeHue
MaTpullbl OwIMHEHHOW (opMbl MpU U3MEHEHUH Oa3uca, paHr (GOpPMBI.
CuMMeTpUYECKHe U KOCOCUMMETPUYECKHE OMITMHEHHBIC (DOPMBI, UX MATPHIIHI.

. KBagpatnunas ¢opma m ee maTpwuila, CyHIECTBOBAaHHWE W E€IMHCTBEHHOCTH

noysipHodt  OunuHenHoW  (opmbl. KaHonwyeckuid BujJ OWIMHEHHOW U
KBaJpaTuyHOW QopMbl. Anroput™m Jlarpanka mnpuBeneHUs KBaIpPaTHUUHON
(bOopMBbI K KAHOHUYECKOMY BUTY.

. HopmanpHbIii B BEIIECTBEHHOM M KOMIUIEKCHOM KBaJApaTUUHBIX (HOpM.

3aKOH WHEPIHMH BEIIECTBEHHBIX KBAJPATHUYHBIX (POpPM. 3HAKOOIPEICIICHHbBIE
KBaJpaTuyHbie PopMbl, kputepuit CuiibBecTpa.

. Onpenenenvue €BKIUJ0BAa MpocTpaHcTBA. JlJIMHA BEKTOpa, Yrojl MEXIy

BekTopamu. HepasenctBo Komm—byHskOBCKOrO.

. OpToronasibubie BeKTOpbl. OpPTOrOHAIbHBIE U OPTOHOPMHUPOBAHHbBIE OA3UCHI.

ITIpouecc oproronamuzanuu ['pama—IlImuara. OpToroHaIbHOE AOMOJIHEHUE K
MTOAIIPOCTPAHCTBY.

. Paznoxxenue mnpocTpaHcTBa B NOPSIMYI0 CYMMY MOANPOCTPAHCTBA M €ro

OPTOr'OHAJIBHOI'O AOIIOJIHCHUA. OpTOFOHaJ'II:HaSI IMPpOCKIHUA WM OPTOIOHAJIbHAA
COCTaBJIAIOIIAA BCKTOPA, paCCTOAHHUC OT BEKTOPa A0 IIOAIIPOCTPAHCTBA.

. ConpsiKeHHBIN OIepaTop, €ro CyImeCTBOBAaHME M CBOWCTBA. OpTOroHalbHbIC

OIEPATOPBI, UX CBOMCTBA. KpUTEPH OPTOrOHAIIBHOCTH OIIEpaTOpa.

. Kanonnueckuit BUJ] MaTpPULIbI OPTOTOHAJIBHOTO orieparopa.

CaMocoInpsKEHHBIE ONepaTopbl, UX CBOMCTBA. KaHOHMYECKUN BUJ MaTPUIbI
CaMOCOMPSIKEHHOTO OIepaTopa.

. Onpenenenue Tpynibl, TOATPYIIbI, puMepsl. ['omomMopdusm, nzomopdusm,

aBTOMOpP(U3M.

[Topsimok anementa rpynmnsl. [Huknnueckue noarpynnsl. [{ukinnueckue
rpynnel, ux kiaccuukauua. CMexHbIE KiIacchl MO MNOArpynne, HHAECKC
MOATPYTIIIHIL.

Teopema Jlarpamka u cieactsus u3 Hee. HopmanpHas noxarpynmna.
@akroprpynmna.

OcHoBHast Teopema o romomopdusmax rpymni. Ilpsmoe npousseneHue
rpyni.

Onpenenenne  KoJbLla, IOAKOJIBLA, IIOJS, MOXIOJNS, IPHUMEpHI.
["'omomopdusm, uzomoppusm KoJjel, 11po ToMOMOppu3Ma.
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14. Uneanst koner. dakropkosbia. OCHOBHAS TeopeMa O roMmoMopdu3mMax
1 kosel. [IpsiMoe npousBeaeHne KoJiel.

15. Crenenp pacmimpeHusi mojeil. AnreOpanyeckue U TpaHCUEHICHTHBIC
3JIeMEHTHI. [IpocThie pacMpeHus MOJIEH.

Onucanye MHHOBAIIMOHHBIX NOJAX00B H METOI0B
K NPenoJIaBaHUuI0 Y4eOHO JUCHUILTUHBI

[Ipu opranuzanuu 00pa30BaATENBHOrO MpPOIECCa HCIOIb3YETCS NMPAKTHKO-
OPMEHTHUPOBAHHBIU MOAX0A, KOTOPBIM MPEIIIOIAraCT:

— OCBOEHHUE cojiep kaHue 00pa30BaHUs Yepe3 PEIICHUS TPAKTUUYECKUX 3a/1a4;

— npuoOpeTeHrue HaBBIKOB A(()EKTUBHOTO BBIMOTHEHUS PA3HBIX BUJIOB IPO-
(heCcCHOHAIBHOM JIeSITEIIbHOCTH;

— OpPHUEHTAIMIO HA TEHEPUPOBAHUE HJICH, peaTu3alliio TPYIIOBBIX CTYy/ICHYE-
CKHX MPOEKTOB, Pa3BUTHE MPEANPUHUMATENBCKOU KYJIbTYPHI;

— HCIMOJIb30BAHUIO TMPOIEAYp, CIOCOOOB OLICHUBAHUS, (PUKCUPYIOUTUX cPop-
MUPOBAHHOCTh MPO(PECCHOHATBLHBIX KOMIIETECHIIH.

MeToanyeckue peKOMEeHAAUM M0 OPraHu3alun
CaMOCTOSITeIbHOM PadoThbl 00y4YarOIIUXCS

[Ipu m3ydyeHnn y4eOHOU TUCHUTUIMHBI PEKOMEHYETCS MCIOIb30BaTh CIEIY-
o1ue (opMbl CaMOCTOSITENIbHON PabOTHI:

— W3y4YCHHUE JIUTEepaTypbl U MATEPUAJIOB DJICKTPOHHBIX MCTOUYHHMKOB MO IIPO-
OJemMaM JUCHMILIMHEL,

— paboThl, MPEeAYCMATPUBAIOIINE AHAIUTUYECKOE PEIICHHE 3a7a4 U BBIMOJIHE-
HUE 33JlaHui JJa0OPATOPHBIX U MPAKTUUYECKUX 3aHSITHH;

— BBINIOJIHEHUE JOMAITHUX 33/IaHU;

— MIOJITOTOBKA K JJa00OPATOPHBIM M MPAKTHUECKUM 3aHSTHSIM,

JIist opraHu3aiy caMOCTOSITENbHOW PabOThl CTY/IEHTOB MO y4eOHOH HCLHU-
IUIMHE «AJNredpa U TEOpUs YUCET» UCIOJIBb3YIOTCS COBPEMEHHbIE HH(POPMALIMOHHBIE
pecypchl: pazMeniaeTcsi Ha 00pa3oBaTEeIbHOM NOPTaJe KOMIUIEKC y4eOHbIX U y4eOHO-
METOJAMYECKUX MaTepHayioB (y4eOHO-IIpOorpaMMHBIE MaTepHuabl, yueOHOE H3AaHHe
IUISl TEOPETUUECKOTO U3YUYEHHUS TUCIUIUIMHBI, MaTEpUabl TEKYIIETO KOHTPOJIS U Te-
KyILIEeW aTTecTaluy, NO3BOJISIONINE ONPEICIUTh COOTBETCTBUE YUEOHOH JesTeNbHO-
cTH oOydJaronuxcst TpeOOBaHUSIM OOpa30BaTEIbHBIX CTAH/IAPTOB OOIIEro BBICIIETO
o0Opa3oBaHusl U y4eOHO-IPOrPAMMHOM JOKYMEHTAlUH, B T.4. BONPOCHI IJis MOATO-
TOBKH K 3a4€Ty, 3K3aMEHY, 3aJJaHusl, BONPOCHI JJIsl CAMOKOHTPOJIA U Jp., CIHCOK pe-
KOMEHTyeMOU JTUTepaTypbl, MHPOPMAMOHHBIX PECYPCOB H JIp.).
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IIpuMepHBIH epeYeHb BONPOCOB K IK3aMeHy

1 cemecTp

1. CpoiicTBa JIenMMOCTU IIEbIX uyMcen. Teopema o neneHun ¢ ocratrkom. HOJI

uenbix ynucen. Anroput™ EBknuaa.
2. Teopema o npeacrasinenuu HOJI nensix 4yricen B BUJIE HEIOYUCICHHON JIMHEHHON
koMmOuHauu. Haxoxaeane HOJl HeCKONBKHX IIEIIBIX YHCEIL.
B3anmuo npocteie uncna. Kpurtepuii B3anmuoi mpoctotel. HOK nensix uncen.
[TpocTeie yncna, ux cBoiictBa. OCHOBHAs TeopeMa aprU(PMETHKH.
CpaBHEeHUS U UX CBOMCTBA.
Kitaccel BBIUETOB 110 MOZYJIIO N, UX cBOMCTBA. [10oyIHAas cucTema BBIUETOB.
OyHKIMS DWiiepa, €€ MyJIbTUIIIMKATUBHOCTD U BBIUYNCIICHHUE.
Teopemsl Diinepa u Oepma.

© oo N kAW

. Penienue nMHENHHBIX CpaBHEHU.

10. AnreOpandeckas oneparus, ee cBoiicta. [I[puMepsl. AcCOIMaTUBHOCTS.

11.Teopembl 0 HEUTPATHLHOM U OOPATHOM DIIEMEHTE.

12.I'pynna, xonblo, nosie. OnpeneneHus u NpuMepsbl.

13.KoJb110 K1aCCOB BHIYETOB Zp.

14.0O6patumsie 35eMeHThl B Zy. Kpurepuii Toro, uro Zy, — mouie.

15.0npenenenrie KOMIJIEKCHBIX YHUCEN, OMEpPAlMU CJIOXKEHHUS U YMHOXKEHHS U HX
cBoiicTBa. Anredpanyeckas (opMa KOMIUIEKCHBIX YHCEIL.

16.0Omnepanus conpsieHs] KOMIUIEKCHBIX YHCET U €€ CBOICTBA.

17.KomruiekcHasi TUIOCKOCTb, TPUTOHOMETpHUuYeckas ¢GopMa KOMIUIEKCHBIX YHCEL.
Monynb KOMIUIEKCHOTO YKCIIa, €r0 CBOMCTBA.

18.YMHOXEHHE KOMIUIEKCHBIX YHCE B TpUroHoMeTpuuyecko dopme. Dopmyia
Myasgpa.

19.'eomeTrpuueckas uHTEpIIpETALIUS ICUCTBUNA HAJl KOMIIJIEKCHBIMH YU CJIAMHU.

20.13BreyeHne KOpHEH U3 KOMIUIEKCHBIX YHCEIL.

21.Kopuu u3 equnuiibl. [leppooOpasHbie KOPHU U3 €IUHULBI U UX CBOICTBA.

22.0npeneneHus MepecTaHOBOK U MOACTAHOBOK, MX YKCIO. TpaHCIIO3UIINK U TTUKITIBI.
YeTHOCTh IEPECTaHOBKHM.

23.Teopema 0 XxapakTepe YETHOCTH TIEPECTAHOBKU IIOCJE MPUMEHEHUS K HeH
TPAHCIIO3UIIUH.

24.YMHOKeHUE MoACTaHOBOK. CHMMeETpHUYeCKas rpymnma.

25.Pa3noskeHune moACTAaHOBKY B IPOU3BEICHNE TPAHCTIO3UITUH.

26.Pa3nosxeHure moACTAaHOBKY B TIPOU3BEICHNE HE3aBUCUMBIX ITUKJIOB.

27.Matpunpl U JSHCTBHS HaJ HHMH. YMHOXXCHHE MATPHUIIBI HA YHCIO M €ro
CBOMCTBA.

28.CoiicTBa cioxxeHus Matpuil. Onepanusi TpPaHCIIOHUPOBAHKS M €€ CBOWCTBA.

29.CBolicTBa yMHOXCHHSI MaTPHII.
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30.Omnpenenutenu. Teopema o 3aMeHe CTPOK B OIPEIEIUTETIE.

31.CpoiicTBa onpeaenuTeNei nopsaka n.

32.Teopema 00 onpeaenuTeie MPOU3BEACHUS MaTPHIIL.

33.MuHopsI U anredpandeckue ngonoiaHeHus. Teopema Jlamaca.

34.Teopema 0 pazyIoKEHUU ONPEASTUTENS IO CTPOKE.

35.0mnpenenurens Banaepmona.

36.00patHas matpura. Kpurepuii cynecTBOBaHUS U METOJIbI BHIUHMCIICHUS.

37.CBoiicTBa 00paTHON MaTpPHULIBI.

38.Cucremsbl TMHEHHBIX ypaBHeHUI. MeTon Kpawmepa.

39.Cuctemsbl IMHEHHBIX ypaBHeHUI. MeToa ["aycca.

40.Konbll0 MHOTOYJIEHOB OT OJHOW TmepeMeHHOM. CTeneHb MHOroOWwieHa WU ee
CBOMCTBA.

41.Teopema 0 J€I€HUM MHOTOYJIEHOB C OCTATKOM.

42.JlenumocTh MHOTOWIEHOB H ee¢ cBoiictBa. HOJl MHOTOWIeHOB. AITOpUTM
EBknuna.

43.Teopema o npeacrapineann HOJl MHOro4JIeHOB B BUJE JIMHEHHOW KOMOWHAITUU.
B3anmHo npocTteie MHOTOUIEHBI. KpuTepuii B3aMMHOM POCTOTHI.

44 HenpuBoMMble MHOTOYJIEHBI M UX CBOMCTBA.

45.Pa3nokeHre MHOTOYICHA Ha HETIPUBOIUMBIC MHOKHUTEITH.

46.KpaTHble MHOXUTEIH MHOTOYJICHA.

47.Kopuu mHOrowieHoB. Teopema be3y u ee cnencteusi. KpaTtHbie KOpHHU.

48.Cxema I'opnepa.

49.MaTepnonsaimoHHbI MHOTOUIECH Jlarpanka.

50.HenpuBogumeie wmHorowneHsl Ham C um  R. KaHoHnueckoe pasznokeHue
mHorowieHoB 3 C[x] u R[X].

2 cemecTp

1. Bekropubie npoctpaHcTBa. Omnpexnenenue u npumepsl. [Ipocteiimue cBoiicTBa
BEKTOPHBIX IIPOCTPAHCTB.

2. JluneiiHas 3aBUCHUMOCTb W JIMHEHHasi He3aBUCUMOCTh. [Ipumepni. CBoiicTBa
JIMHEWHOW 3aBUCUMOCTH. KpuTepun TMHENHON 3aBUCUMOCTH.

3. basuc BexTropHoro npoctpancTsa. [Ipumepsr.

4. DKBUBaJIEHTHBIE cUcTeMbl BeKTOpOB. Jlemma IlITeitHuna.

5. PazmepHocTh BekTOpHOro mnpocTpaHcTBa. (CBOWCTBA N-MEPHBIX BEKTOPHBIX
IIPOCTPAHCTB.

6. Koopaunatel BekTopa. M3MeHeHue KoopauHAT BEKTOpa MpU U3MEHEHHU Oasuca.
Marpuua nepexona.

7. DrneMeHTapHbIe TPe0OPa30BaHUsI CUCTEM BEKTOPOB.

8. N3zomopdu3mbl  BEKTOPHBIX TMPOCTPAHCTB H WX CBoicTBa. Kpurepuit
M30MOP(PHOCTH BEKTOPHBIX MPOCTPAHCTB.
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9. IMoampocTpaHCTBa BEKTOPHOTO MpOCTpaHCcTBa. [Ipumepbl

10.0Onepanuu HaJ MOAIPOCTPAHCTBAMH.

11.Pa3mepHOCTH CYMMBI U NEpeceYeHUs: MOANPOCTPAHCTB.

12.Tlpsimas cymma noanpocTtpancts. Kpurepuu.

13.1Ipsimoe nomnoHeHue.

14.ba3uc u paHr cucTeMbl BEKTOPOB. PaHr MaTpHIIbL.

15.Teopema o paHre maTpuil.

16.Panr nmpousBeeHUs ABYX MaTPHIL.

17.MeTo/1bl BEIYMCIIEHUSI PAHTa MATPUILIBI.

18.Kputepuit COBMECTHOCTH CUCTEMBI JTMHEHHBIX YPAaBHEHUH.

19.0nHOpoAHBIE CHCTEMBbl JIMHEHMHBIX YypaBHeHUU. DyHaaMeHTanbHas CcUCTEMA
pELICHUN.

20.3aanue noAmpoCTPaHCTBA CUCTEMOM ypaBHEHHH. CBsA3b pelIeHn OHOPOIHON U
HEOJTHOPOJHOM CHUCTEM.

21.JIuneitabie oToOpakeHus. [Ipumepsr.

22.IlpocTeiime cBOWCTBA TMHEHHBIX OTOOPAKEHUH.

23.Teopema 0 pOJOKEHUN OTOOpakeHus Oa3uca.

24.]leticTBHSI HaJT TMHEHHBIMHA OTOOPAKECHUSIMU.

25.Martpuria TMHEHHOTO orepaTopa.

26.Matpuria CyMMbI U TPOU3BEJICHUS OTIEPATOPOB.

27.I3meHeHre MaTpuIlbl JUHEHHOTO OlepaTopa Mpu Mepexoie K HOBOMY 0a3ucy.

28. 5 1po u 06pa3 u JIMHEWHOTO OTOOpAKEHHUSI.

29.HaxoxeHue siapa JMHEHHOro oneparopa. Teopema o panre u aedexre.

30.MuBapuaHTHBIC TOATIPOCTpaHCTBA. OnpeieICHUE W IPUMEPHI.

31.Cymma U TiepecedeHHWE WHBAPUAHTHBIX TOIMPOCTPAHCTB. VIHBapWaHTHBIC
MOANPOCTPAHCTBA U MaTpHIIa JIMHEHMHOTO onepaTopa.

32.Co0cTBEeHHBIC BEKTOPHI M COOCTBEHHBIC 3HaueHUsA. OnpeiesieHrs U IPUMEPBHI.

33.JluneliHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB, MPUHAJICKAIIUX IOMAPHO
pa3IMYHBIM COOCTBEHHBIM 3HaueHusM. [loanpocTpancTBo V).

34.HaxoxxneHne coOCTBEHHBIX 3HAUCHHM.

35.Teopema I"'amunibToHa — Konu.

36.MuHMMaJIbHBIN TOJIMHOM MaTpPHIIbl U OTIEpaTopa.

37.0npeneneHue >KOPAAHOBOM HOpMadbHOHW (OpMBI M KaHOHHUYECKOro Oasuca.
Haxoxnenune JKH® marpuisl.

3 cemecTp
1. bununeitasie gopmbl. [Ipumepsl. Matpuna Oununeitnoit ¢opmbl. Cummerpuue-
ckue OmnnHelHbIe (OPMBI M KX MATPHUIIBI.
2. Teopema 00 U3MEHEHUN MATPHUIIbl OMIIMHEHHON (OPMBI TIpU MEpeXojie K APYyromy
6a3ucy. Panr GunuHeliHoi GopMbl U €ro HE3aBUCUMOCTh OT BhIOOpa Oa3uca.
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3. KBagpatuunsie gopmbl. Tlonspuas Ounuueiinas ¢opma A AaHHON KBajpaThd-
HOM (opmbl. Teopema 0 CyIlIeCTBOBAHUM U €MHCTBEHHOCTH MOJIIPHON OMIIMHEHHOM
bopmbI

4. Matpunia kBajgpatuuyHod (opmbl. M3MeHeHHEe MaTpullbl KBaapaTHYHOU (HOPMBI
pu niepexoze K Apyromy 6asucy. Panr kBagpatuuHoi pOpMbI U €ro HE3aBUCUMOCTD
oT BbIOOpa Oa3uca.

5. Kanonuyeckuil 6a3uc oTHOCUTENbHO OUIMHEHHON (KBaapaTuyHOM) (popMBbI U Ka-
HOHMYECKUN BHUJA OWIMHENHON (KBazpaTuuHOU) Qopmbl. Matpuia OuIuHEHHON
(kBagpaTuyHOM) POPMBI B KAHOHUYECKOM Oa3uce. Anroputm Jlarpamxa.

6. HopmanbHBIN BUT KOMIUIEKCHON KBaAPaTUYHBIN (POPMBI.

7. HopmanbHBIM BUJT NEMUCTBUTEIBHONW KBaJApaTUUYHOU (hOpMBI. 3aKOH WHEPLUU JCH-
CTBUTEJIBHBIX KBaApaTUYHBIX GopM. [lonoKuTenbHBIM U OTPULATEIbHBIA HHAECKCHI
WHEPLUH.

8. 3HakoornpeneneHHbIe KBagpaTHuHble ¢popMmbl. KaHOHWYECKUI BUJ MOJIOKUTEIBHO
(oTpuIaTENBHO) OMpeeIeHHON KBaapaTudHoi popmbl. Kputepuii CunbBecTpa.

9. EBkimaoBsl ipocTpancTBa. JljinHa BEKTOpA.

10. HepasenctBo Komm-byHsikoBckoro.

11. HepaBeHCTBO TpeyrojbHUKA. YTOJ MEXAY BEKTOpAMU B €BKIUIAOBOM MPOCTpPAH-
CTBE.

12. OpToroHanbHbIE BEKTOPHI B €BKJIUIOBOM (YHHUTAPHOM) MPOCTPAHCTBE U UX CBOM-
ctBa. TeopeMa O JTMHEMHOM HE3aBUCHUMOCTH CHCTEMBI IOMAPHO OPTOTOHAJIBHBIX
HEHYJIEBBIX BEKTOPOB.

13. OpToroHanbHbI U OPTOHOPMHUPOBAHHBIN 0a3zuc. OPTOTOHAIBLHOE JIOMOJIHEHHE K
noarnpoctpancTBy. Ilpouecc oproronanmusanuu ['pama-IImuara.

14. Teopema o0 pa3yioKeHUH €BKIIU0BA BEKTOPHOTO MTPOCTPAHCTBA B MPAMYIO CYMMY
MOANPOCTPAHCTBA U €T0 OPTOTOHAIBHOTO JIOMIOJIHEHHUS.

15. OproronanbHas MPOEKUUs U OPTOTOHAIbHAS COCTABIAIONIAs BEKTOpAa OTHOCHU-
TEIBHO MOAIPOCTPAHCTBA, UX HAXO0XKICHHUE.

16. CBsi3b MeXJy OPTOHOPMHUPOBAHHBIMH Oa3McamMH €BKJIHMI0Ba BEKTOPHOIO IPO-
CTPAHCTBA.

17. Oneparop, conpsiKEHHBIN K JAHHOMY OIEpaTopy €BKJIMAOBA MPOCTpaHCTBA. Teo-
peMa O CyIIeCTBOBAaHUHU U €AMHCTBEHHOCTH COMPSKEHHOTO ornepaTopa. Marpuua co-
MPSKEHHOTO OllepaTopa B OpPTOHOPMHUPOBAHHOM Oas3uce.

18. CpoiicTBa compspKEHHOTO orepaTopa MpocTpancTBa. Teopema 00 MHBapUAHTHBIX
HOANPOCTPAHCTBAX.

19. OproronaneHbie omnepaTopbl. HeBBIPOXKIEHHOCTh OPTOTOHAIBLHOTO ONepaTopa.
O06pa3 opTOHOPMUPOBAHHOTO 0a31ca OTHOCUTENIBHO OPTOrOHAIBHOIO ONepaTopa.

20. Kputepuii opTOroHansHOCTH oneparopa. MaTpuiia OpTOroHaJIbHOTO orepaTopa B
OPTOHOPMUPOBAHHOM Oa3uce.

21. VluBapuaHTHBIEC TOANIPOCTPAHCTBA OPTOTOHAIBHOTO OMEepaTopa.
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22. CoOCTBEHHBIE 3HAUYCHHSI OPTOTOHAIBLHOTO ornepaTopa. OpTOoroHaIbHBIC OMEPATO-
pbl 1 1 2-MepHBIX BEKTOPHBIX TPOCTPAHCTB.

23. TeopeMa 0 KaHOHMYECKOM BHJI€ MaTpHIIbl OPTOroOHaNbHOro omeparopa. Cruen-
CTBUE ISl OPTOTOHAJIBHBIX MATPHII.

24. CamoconpsiKeHHbIE ONepaTOpbl €BKIMIOBBIX BEKTOPHBIX MPOCTPAHCTB. MaTpuiia
CaMOCOIIPSKEHHOTO oneparopa. CBONCTBO OPTOrOHAJIBHOIO JIONOJHEHUS K HOJIPO-
CTPAaHCTBY, MHBAPUAHTHOMY OTHOCUTEJIIBHO CAMOCOIPS)KEHHOTO OIIEPATOPA.

25. Teopema 00 OJHOMEPHOM MOJIPOCTPAHCTBE, UHBAPUAHTHOM OTHOCHUTEIBHO Ca-
MOCOIIPS)KEHHOTO ONEpaTopa €BKINA0BA BEKTOPHOIO MPOCTPAHCTBA, ClIeICTBHUS.

26. TeopemMa 0 KAaHOHMYECKOM BUJIE MATPHUIIbI CAMOCOIPSKEHHOTO oneparopa. Cnen-
CTBUE ISl CHMMETPUYECKUX MaTPHII.

27. IlpuBenenue NeHCTBUTENHLHON KBaApAaTUUHON (POPMBI K KAHOHMYECKOMY BUAY C
MIOMOILBIO OPTOTOHAIBHOTO MPE0Opa30BaHMs KOOPAUHAT.

28. Onpepenenue rpyIibl, moArpynmnsl. [Ipumepsr.

29. IlopsaoK 3JIeMEHTOB TpyMIbl, €ro cBoicTBa. L{ukinyeckue moaArpymnmsl, Ux Mo-
PSIOK.

30. Huknuueckue rpynmnsl. Mx knaccudukanms.

31. [loarpynnsl HUKIAYECKON TPYIIIIHI.

32. CmexHbie knaccel. MIx cBoiicTBa. Kputepuii paBeHCTBa CMEXHBIX KiaccoB. MH-
JIEKC MOATPYIIBIL.

33. Teopema Jlarpanka u CJIeICTBHS U3 HEE.

34. 'omoMopdu3MbI 1 ©30MOP(PHU3MBI TPYIII, UX CBOMCTBA.

35. Hopmanbnbie noarpymisl. [Ipumepsl. HopmansHOCTS siipa roMomMopdu3Mma.

36. ®akroprpynna. Kanornaeckuii romoMopdusm.

37. OcHOBHas TeopeMa 0 ToMOMOp(hU3Max TPYIIIL.

38. Ipsimoe mpou3BeIeHUE TPYIIIL.

39. Omnpeaenenus KOJIbIa, MOAKOJIbBIIA, IO, OO, [IpuMepsl.

40. 'omomopdusm u uzomopdusm konei. Ux croiictBa. Sapo romomopdusma.

41. Unean xonbiia. [Ipumepst. SAnapo romomopdusma koser — ujeal.

42. DaKTOPKOJIBIIO.

43. OcHOBHas TeopemMa 0 ToMoMOpdHr3Max KOJIell.

44. TIpssmoe npou3BeAEHUE KOJIEIl.

45. Xapakrepuctuka nods. [Ipocroe noe.

46. CrernieHp pacmdperus mojeil. MylbTUIIMKaTUBHOCTh cTeneHu. Koneunslie pac-
HMIUPEHUS.

47. Anrebpanyeckue U TPaHCIEHACHTHBIC SJIEMEHTHI.

48. IIpocTbie pacHIMpeHus MoeH.

49. AnreOpandecKky 3aMKHYTBIC OIS, allreOpandecKkoe 3aMbIKaHHE.

50. Koneunsie mouis.

IIpumepHBIN NepeyeHb BONPOCOB K 3a4eTy
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Ha 3auere mo aucuuniamHe «AnreOpa M TEOpHUS YHUCEN» CTYIAEHT AOJDKEH

NpoACMOHCTPUPOBATE YMCHHC DPCIIATh CICAYIOIIMC 3aJa4u U OOBSACHATL CBOH
I[CﬁCTBHH C TOYKH 3pCHUA TCOPHUMU.

N

10.
11.
12.

13.
14.

ok W

© oo No

1 cemecTp
Haittu HO/I (HOK) 1ienbix yucen ¢ momoiibio aaroputma EBkiua.
KommiekcHoe 4rciio npeacTaBuTh B TPUTOHOMETPUUYECKOM (popme.
N300paxaTh Ha KOMIUIEKCHOM IJIOCKOCTH KOMIUIEKCHBIE YHCIa U MHOXKECTBa
KOMIUIEKCHBIX YHCEI, 3aJaHHbIE UX CBOMCTBAMM.
OcymiecTBisATh JEUCTBUSL HaJ KOMIUIEKCHBIMH YHUCJIaMU: CJIOKEHHE, YMHOXKe-
HUE, BO3BEJICHHUE B CTEIICHb, U3BJICUCHUE KOPHS.
bunapHnas anrebpandeckas oneparsi, OrpeaesIeHUe rPyIIbl, KOJbla, MOJIS.
Haxoaute KoJIM4eCTBO MHBEPCU B IIEPECTAHOBKAX.
IlepemHoO)kath noacraHoBkU. PasmaraTe IOACTAaHOBKY B IIPOM3BENECHHUE TPaHC-
MO3ULHAN U HE3aBUCUMBIX LIMKJIOB.
CuuTaTh IPOCTEUINE ONPEAETUTEIHN IO ONPEAECIICHHUIO.
ITonmp3ysce Teopemoii Jlannaca, packiiaabiBaTh ONPEACIUTENb O OJHON WIIK HE-
CKOJIbKUM CTpPOKaM (CTOJ0IaM).
BbIUnCIIATh UUCIIOBBIE ONIPEACITUTEIH.
PemaTte cucteMsl IMHENHBIX ypaBHEHUN MeTOoA0M ['aycca.
BreimonasaTe aeiictBus ¢ Marpuniamu. Haxomauth oOpaTHyro Matpuily (JBa crio-
coba).
PemaTe kpaMepOBCKHE CUCTEMBI JIMHEWHBIX YPABHEHHM.
Haiitu HOJl (HOK) nomaomoB u3 P[x].

2 cemecTp
Onpenenars JMHEHHYIO 3aBUCUMOCTh W JIMHEWHAsT HE3aBUCUMOCTH CHCTEMBI
BEKTOPOB.
Haxonuth 6a3uc cucteMbl BEKTOPOB U 6a3UC BEKTOPHOTO MPOCTPAHCTBRA.
Haxonutb KoOpAMHATHI BEKTOpA B 33JIaHHOM Oa3uce.
Haxonuth Matpuily nepexona Mexay Oa3ucamu.
YMeTh omnpenensiTh, SBISETCA JU HEKOTOPOE IMOAMHOKECTBO BEKTOPHOIO
IPOCTPAHCTBA MOJMIPOCTPAHCTBOM.
HaxoauTs 6azuc cyMMbl U IepeceveHurs MOANPOCTPAHCTB.
Onpenensrtp, ABISAETCS U CyMMa MOIPOCTPAHCTB MPSMOH.
BBIYucCsITh paHT CUCTEMBI BEKTOPOB U PAHT MATPHUIIBI
3HaTh M YMETh NPUMEHITH KPUTEPHH COBMECTHOCTH CHCTEMBI JTMHCHHBIX
YPaBHEHUM.

10.YMerp HaxonuTh  (PyHIAMEHTAJbHYIO CHUCTEMY  PpELIEHUH  CUCTEMBI

OJHOPO/IHBIX JIMHENHBIX YPABHECHUMN.

11.YmeTsh 3a1aTh MOJANPOCTPAHCTBO CUCTEMOM JIMHEHHBIX YPaBHEHUIA.
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12.YmeTs onpenensiTh TMHEHHOCTh OTOOpaKEHHUS.

13.YMeThb BHIYMCIUTH MATPUILY JIMHEMHOTO onepaTopa.

14.YMeTh BBIYUCTUTD AJIPO JIMHEHHOTO OTOOpaKEHHUS.

15.BbIICHUTh UHBAPUAHTHOCTH MOANPOCTPAHCTBA.

16.YMeTh HaXOAUTH COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPUIIBI U
JIMHEMHOTO OIepaTopa.

17.YmeTh 3anucath )KOPIaHOBY HOPMATBHYIO (hOPMY MaTPHIIHI.

3 cemecTp

1. Haiitu matpuily OmuMHEHHON U KBaApaTUIHOW (JOpMBI B pa3HbIX 0a3ucax.

2. C momomnipto anroputma Jlarpanka HalTH KaHOHWYECKUM BUJ OWJIMHEWHOU U
KBaJApaTUYHON (POPMBI.

3. IlpuBecTr BeIIECTBEHHYIO U KOMIUIEKCHYIO KBaJApaTUYHYIO (HOpPMY K HOpPMAIIb-
HOMY BU]TY.

4. HaliTu MOJOXUTENbHBIA W OTPULIATENBHBIN HWHAEKCHl WHEPLUHUH, CHUTHATYPY
KBaJpaTUIHON (POPMBI.

5. Ilpumensts kputepuii CuiabBecTpa ISl BBIACHEHUS 3HAKOOMPEACICHHOCTH
KBaJApaTUYHOU (POPMBI.

6. YMeThb BBISCHUTBH, SBIIACTCS JIM BEHIECTBEHHOE MPOCTPAHCTBO €BKIUIOBBIM OT-
HOCHUTEJIPHO 3aJIaHHON OMIIMHEWHOU (HOPMBI.

/. YMeTb BBIUUCIUTH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB, JJIMHY BEKTOPOB, YTOJ
MEK]ly BEKTOpaMHU.

8. YMeTh CTpouTh OPTOHOPMHUPOBAHHBIE CEMEUCTBA BEKTOPOB C MOMOIIBIO IMPO-
uecca oproronanuszauuu ['pama-IlImuara.

9. YMeTh HAXOAUTH OPTOTOHAIBHOE JOTOJHEHNE K MOAIPOCTPAHCTBY, 3aIaHHOMY
OJIHUM W3 JIByX CIOCOOOB: a) Kak JIMHEWHasi 000J0YKa CUCTEMBbl BEKTOPOB; 0)
KaK MMPOCTPAHCTBO PEMIEHUN OAHOPOIHON CUCTEMBI JIMHENHBIX YPABHEHUN.

10.YMeTh HalTH COMPSHKEHHBIN onepaTop JUist 3aJaHHOTO orepaTopa.

11.VMeTh HAaX0AUTh KAHOHUYECKUI BUJ] OPTOrOHAJILHOTO OIlepaTopa.

12.YMeTh HaX0IUTh KAHOHUYECKUN BHUJI CAMOCOTIPSIKEHHOTO OTiepaTopa.

13.YMeTh NMpUBOAWTH BEHICCTBEHHYIO KBAJAPAaTHUYHYIO (HOPMY K KaHOHHYECKOMY
BHUJIY C TIOMOII[BI0 OPTOTOHAJILHOTO MPeo0pa3oBaHusi KOOPAUHAT.

14.YmMeTh onpeaessiTh, SBJISIETCS T MHOXKECTBO C 3aJIaHHBIMHU ONEpaIUsIMHU TPYII-
MOM, KOJIBI[OM, ITOJIEM.

15.YMmeTh ompenensaTh, SBISETCS JU 3aJaHHOE OTOOpa)keHHe roMoMop(hH3MOM
IPYIII, KOJIEII.

16.YMeTh BBIYUCINUTD MOPSAOK DJIEMEHTA TPYIIIIHI.

17.YMeTh BBIUMCIHUTH HUKIWYECKYIO MOJATPYIMY, MOPOXKIECHHYIO 3aJaHHBIM 3Jie-
MEHTOM.
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18.YMeTh BBIYUCISITH CMEXHBIC KJIACCHI TPYMIIBI IO MOATPYIINE, WHICKC MOArPYyII-
TIBL.

19.3HaTh U yMeTh IPUMEHATH TeopeMy JlarpaHka u CIeCTBUS U3 HEE.

20.YMeTh OnpenenTh, SIBISETCS JIU 3aJaHHas TIOATrPYIIa HOPMaIbHOM.

21.YMeTh BBINIOJHATH IEUCTBUA B (paKTOprpyIrne, GakTOPKOJIbIIE.

22.YMeTh ONpeNessTh, IBISCTCS U JAHHOE MTOJAMHOKECTBO UACAIOM KOJIbIIA.
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MMPOTOKO.JI COIJIACOBAHMSI YYEBHOM ITPOT'PAMMBI YBO

HazBanue HazBanue [Ipennoxenus | Pemenue, npuHsToe
JTUCHUILINHEL, Kadeapsl 00 u3MeHeHusx | kadenpoi,
C KOTOpOH B COZIep)KaHUU | pa3paboTaBIiieit
TpedyeTcs yaeOHOU y4eOHYI0
COTJIaCOBaHUE MPOTPaMMBbI porpaMmy
o u3yyaeMou | (¢ ykazaHuem
yueOHO JaThl 1 HOMEpa
IUCLUILUINHE MPOTOKOJIA)
AHanuTH4YecKas Kadenpa HET Buocurs
reoMeTpus reOMETPHH, U3MEHEHHS He
TOMOJIOTUH U Tpedyercs
METOAUKHU (mpoToxoit Ne
MpEnoIaBaHUs 11 ot
MaTeMaTHKH 08.06.2023)
Marematnyeckui Kadenpa teopun HET Buocurs
aHau3 byHKIHA WU3MEHEHHUS HE
TpedyeTcs
(mpotokost Ne 11 ot
08.06.2023)
Huddepenuuansunl | Kadeapa HET Buocuts
€ YpaBHEHHUS muddepeHunanba U3MEHEHHS He
BIX YPaBHEHU U Tpedyercs
CHUCTEMHOIO (mpotokon Ne 11 ot
aHaJm3a 08.06.2023)
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JOIIOJIHEHHUSA U I/I3ME1-IEHI/I$[ K SZ‘IEBHOI‘/JI IMPOI'PAMME
1O U3YYHAEMOU YYEBHOU JUCHUILJIMHE
HA / Y4eOHBbIii roj

Ne i/ JloTnoIHEHUST 1 U3BMEHEHUS OcHoBaHue

VYuebHas nporpaMma rnepecMoTpeHa u 0100peHa Ha 3acefaHuy KadeIphl BBICIICH
ayreOpsl U 3aUU Tl HHGOpMAIUH (IPOTOKOIT Ne oT 20 1)

3aBenyromuii kadenpoit

(crencHb, 3BaHKE) (moamuch) (N.0.Pamunus)

YTBEPXIAIO
Jekan dakynbrera

(crereHp, 3BaHuE) (moammcp) (1.0.Pamwnns)
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