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YTBEPXKJIAIO:

Jlexan (axypBreTa MaTeMaTHKA

“= W. A. MonceeHko

)

Ilporpamma  y4eOHOM  JMCLMIUIMHbL «AureGpay. - COCTaBleHa HA  OCHOBAHHH
['ocynapcTBeHHOro 00pa30BaTeNIbHOTO CTaHJapTa BBICIIETO npodeccuoHanbHOro 00pa3oBaHus
(TOC BIIO) Joreukoit Hapomuoii PecnyGymku (JIHP) mo HanpasieHHIO MOATOTOBKH 01.03.01
MaremaTHKa, YTBEpK/ICHHOro npukazoM Munucrepersa oGpasosanus u Hayku JIHP ot 04 anpens
2016 r. Ne 281;

[opsiika opraHM3auMu y4eOHOro mnpouecca B 00pasoBaTEbHBIX OPraHH3ALMAX BBICLIETO
npodeccuonanpHoro obpaszopanus Jloneuxoi Hapoanoi PecnyGiuKH, YTBEPKIAECHHOrO MPHKAa30M
Munncrepcrsa o6pasosanus u Hayku JIHP Ne 1171 ot «10» Hosi6ps 2017 1.;

y4e6HOro IUIaHA W OCHOBHOW 00pa3oBaTEeNBHOW MPOTpaMMbl BBICIIECTO npodecCHOHAIIBHOTO
o6pasopanusi Hanpasienus noarorosku 01.03.01 Maremaruxa, paspaborannbix B I'OY BIIO
«JloHeuKHni HallMOHAILHBIA YHHBEPCUTET).

PaspaboTyuk:

JloneHT kadeapsl BeICHIEH MAaTEMAaTHKA ﬁ
)

M METOIMKH MMPerojilaBaHus MaTeMaTHKH JL.A. CensixoBa

L=

Ilporpamma y4eOHOM JMCLMIUIMHBI YTBEpP)KJICHAa Ha 3acelaHHH Kadeapbl BBICIICH
MaTEeMaTHKH U METOJIMKH IIPENO/IaBaHus] MaTeMATHKU

[Ipotokosn Ne 12 ot 09 anpens 2020 r. M
3aseayrouuii kadenpoii E.WU. Ckada

[4

IlporpaMmva yueGHO# JMCHMIUTMHBI ONOOpeHa  y4eGHO-MEeTOIMHYecKOH KOMHUCCHEH
dakynbTeTa MATEMATHKH U HHPOPMALIMOHHBIX TEXHOJIOTHH
ITporokoxn Ne 8 ot «15» anpens 2020 r.

[Ipencenaresns y4eGHO-METOANYECKOM @
1

KOMHCCHH (akynbTeTa JL.U. Censxosa




1. OBJACTb IPUMEHEHMS U MECTO JUCUMIIIMHBI B YYUEBHOM
MPOLIECCE

YyeOHast qucruruinHa «Anredpa» OTHOCHTCS K 0a30BOi 4acTH MpoeCCHOHATBHOrO OJIoKa.
OcHoBbIBaeTcss Ha Oaze aucuuiuinH «Anredpa», «l'eomerpus» B o0beMe Kypca, M3yd4aeMoro B
cpeaHel mkose. YueOHas JUCHUIUIMHA «Aaredpay GopMUPYET OCHOBY JUIS OCBOCHUS JUCLUIUIMH:
«AHanmuTHYeCKass TeoMmeTpus»; «Maremarnueckuil aHanusy»; «/luckpeTHas MaTeMaTHKay;
«Auddepennmansasie ypaBHeHU»; «Tomonorus»; «MaTemarudeckas JOTHKay; «KomruiekcHbIi
aHan3»; «DYHKIMOHANBHBIA aHanu3»; «Teopus BEpOSATHOCTEH MaTEMaTHUYeCKas CTATHCTUKAY;
«Teopus uncem».

2.  CTPYKTYPA JUCHUIIVIMHBI

Xapakmepucmuka yueoHoul OUCyUNIUHbBL

Hanpasnenue noarotoBku 01.03.01 MaremaTuka
[Tpoduib
OO0pa3zoBarenbHas IporpaMMa OakanaBpuaT
Kpanuduxanus aKaJIeMUYeCKuid OaKaaBp
KosngecTBo cosiepkaTeabHbIX MOy e 3
Jucuummna 6a30Boii / BApuaTHBHOMN YacTH
0Bpa30BATEIbHOM IPOrpPaMMbI bazoBas gacte nmpogeccuoHaIEHOTO OJI0Ka
®opwmsl kouTpoud (MK, sk3ameH, 3auer) 3 MOJlyJIbHBIX KOHTpOJIS, 1 3aueT, 2 sK3aMeHa
Mokasatemnt ouHasi (hopma 3ao04Has popma
0o0y4eHus oOyueHus
KonnuecTBo 3a4eTHBIX eAMHULL (KPEIUTOB) 10,5
I'on moaroToBku 1,2
Cemectp 1,2,3
KonuuecTBo yacoB 378
- IEKIIMOHHBIX 86 (36+32+18)
- IPAKTUYECKUX, CEMHUHAPCKUX 36
- 1a00paTOPHBIX 68 (36+32)
- CaMOCTOSITEIILHOM pabOThI 188
B T.4Y. UHJMBH]IyaJbHOE 3a/I1aHUE 78
HenennHoe KoIHM4UeCTBO YacoB, 7,27
B T.4. AyAUTOPHBIX 4;4;3

3. OIMCAHHUE JUCHUIIJIMHBI

Ilesu u 3a1aun

Ileau — hbopMupOBaHKE Y CTYACHTOB 0a30BBIX 3HAHMI 1O anreOpe, a TakkKe MPAKTUYSCKUX
HABBIKOB HCIIOIH30BaHU aNreOpanueckoro anmapara.

3aoauu — bopMupoBaHUe y CTYyIEHTOB TOTOBHOCTH MPUMEHEHHUS:

OCHOBHbBIX MEM0008 aeeOpbl peuleHs. MeopemudecKux i NPUKIAOHbIX 3a0ay,

OCHOBHbBIX MEMO0008 aneebpbl K NOCMPOEHUIO U UCCIe008AHUI0 MAMEMAMUYECKUX Mooeel
PEeAbHbIX NPOYECCOos, K PEUeHUio 3a0ay d1eMeHMAapHOU MAmeMamuKu,

AZBIKA COBPEMEHHOU aneOpbl 0N POPMYIUPOBAHUL MAMEMAMULECKUX NOHAMUL U
doxazamenbcmea axkmos;

00WUX CBOLICE aneebpauiecKux CmpyKmyp K K1accu@ukayuu 8 uzydeHuu oouux u
CNeYUAIbHbIX MAMEMAMUYECKUX KYPCO8;

00WuUx ceolicme aneedpaudeckux CmMpyKmyp K U3YYeHUI0 KOHKPEMmHbIX MAamemamuyecKux
npoonem.




TpeGoBanus K pe3yabTaTaM OCBOEHHS AMCHMIUIMHBI. [Iporecc M3ydeHHs IUCIUTUTMHBI
«AnreOpay HaIpaBlieH Ha (JOPMUPOBAHUE FIEMEHTOB CIEAYIONIMX KOMIIETEHIIUI B COOTBETCTBUU
¢ I'OC BIIO HAHP no wnanpasnenuto mnoarotoBku 01.03.01 MaremaTuka U OCHOBHOM
o0pa3oBaTeNpHOM MpOrpaMMbl  BhICIIETO MpOodecCHOHAIbHOrO 00pa30BaHUsl HAMpaBICHHUS
noarotroBku 01.03.01 Maremaruxka:

a) oowexkyaromypnuix (OK):

—CIOCOOHOCTh K KOMMYHHUKAIINH B YCTHON M MUCBMEHHOHN (popMax Ha PYCCKOM H
WHOCTPAHHOM $SI3bIKaX JIJIsl pEHICHHs 3a/1a4 MEKIMUYHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOICHCTBUS
(OK-5);

—CIocoOHOCTh K caMoopranu3anuu u camooopazoBanuto (OK-7);

0) oowenpogpeccuonanvuvix (OIIK):

—CIHOCOOHOCTh HCIOJIb30BaTh (PyHAaMeHTaJdbHble 3HAHHS B OO0JACTH MaTEeMaTHUYECKOTO
aHain3a, KOMIUIEKCHOTO0 M (DYHKIIMOHAJIBFHOTO aHajiu3a, aireOpbl, aHATUTHYECKOW T€OMETpPHH,
mubdepeHIIManbHOM TeOMETpUM U TOMOJOTHH, AudGdepeHInaTbHbIX YpaBHEHUN, NHUCKPETHOU
MaTeMaTUKd M MaTeMaTU4YEeCKOM JIOTMKH, TEOPUU BEPOSITHOCTEM, MaTeMaTUYECKOW CTAaTUCTUKH U
CIIy4ailHBIX MPOLIECCOB, UYHMCICHHBIX METOJOB, TEOPETUYECKOW MEXaHMKH B Oymymieit
npodeccuonanpHoi aesitensHoctu (OITK-1);

—CIOCOOHOCTh pelaTh CTaHAAPTHBIC 33Jaud MPOo(ecCHOHANBHON NEeATEIbHOCTH Ha OCHOBE
UHPOPMAIMOHHOM ©  OMOIHOrpadMuecKoil KylnbTyphl C MpPHUMEHEHHEM HH(OPMAIOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH U C Y4Y€TOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHON
6e3onacuoctu (OI1K-2);

—CHOCOOHOCTh K CaMOCTOSITENbHOM Hay4YHO-HccaeaoBarenbckoit padbote (OIIK-3);

—CIIOCOOHOCTh HaXOJUTh, aHAIN3UPOBATh, PEATN30BBIBATH MPOrPAMMHO M HCIIOJIB30BaTh Ha
MpPaKTUKE MaTeMaTHYeCKHe allfOPUTMbl, B TOM YHCIE C MPUMEHEHHEM COBPEMEHHBIX
BbIuncauTenbHbIx cucteM (OITK-4);

8) npogheccuonanvnuvix (I1K):

HAYYHO-HMCCJIeI0BaTe/IbCKAS 1eSITeIbHOCTh:

—CIHOCOOHOCTh K OMpEeNeNIeHuI0 o0mux (HopM M 3aKOHOMEPHOCTEH OTAEIbHOU MpeaMETHON
obnactu (ITIK-1);

—CHOCOOHOCTh MAaTEMAaTUYECKU KOPPEKTHO CTAaBUTh eCcTeCTBEeHHOHay4yHbIe 3a1aun (I1K-2);

—CIOCOOHOCTh CTPOrO JOKa3aThb yTBEpXKJIEHUE, C(HOPMYJINPOBATh pE3yJbTaT, YBHUJIETh
cnencTBus moimyueHHoro pesynbrata (I1K-3);

NPOU3BOJACTBEHHO-TEXHOJIOTHYECKasl 1eATEeJIbHOCTD:

—CIOCOOHOCTh ~ HCIIONIB30BaTh ~ METOABl ~ MATeMAaTUYECKOTO W alTOPUTMHYECKOTO
MOJIEJIMPOBAHUS NPU PELLICHUH TEOPETUUYECKUX U MpuKiIagHbIX 3a1a4 (I1K-5);

—CIOCOOHOCTh  MepeAaBaTh  pe3ylbTaT  MPOBEACHHBIX  (U3UKO-MAaTEMAaTHUYECKUX |
MPUKIIAIHBIX MCCIECIOBAHUNM B BHUJE KOHKPETHBIX PEKOMEHIAIMM, BBIPAXKEHHOW B TEpPMHHAaX
npeaMeTHo obnactu usydasiierocs sinenus (I1K-6);

NeAaroruvecKas 1eTeJJbHOCTh:

—CIHOCOOHOCTh K OpraHu3aluy y4eOHOW JIeATEThbHOCTH B KOHKPETHOW MpeAMETHOHN obnactu
(matematuka, pusuka, nunpopmaruka) (I1K-9);

—CHOCOOHOCTh K TIUJIAHMPOBAHHMIO M OCYIIECTBICHHUIO TEIaroruiyeckod AesaTeIbHOCTH C
yueToMm criennuku npeaMeTHoi obnactu B oOpasoBarenbHbIX opranuzanusx (I1K-10);

—CIHOCOOHOCTh K TIPOBEJCHHUIO METOJIMYECKUX M IKCHEPTHBIX paboT B 00JIACTH MaTEeMaTHKH
(TIK-11).

B pe3yabTare usydeHnst y4eOHOM JUCHHUILIMHBI CTYACHT J0JI2KEH

3Hamy QyHOaMeHMANbHble OCHOBbl aNlceOpbl, NOHAMUSL 8 001acmu aneeOpsbl U OCHOBHbIE
aneebpaudeckue aneopummbi.

aneebpy mampuy,

006WYI0 Mmeopuio cucmem JUHEUHbIX YPAGHEHU,

aneeopy KOMNJIeKCHbIX Yucer,




aneeopy MHO20UNIEHO8,

Meopuro TUHEUHbIX U eBKIUOO0BbIX NPOCMPAHCE,
Meopuio TUHeiHbIX ONepamopos,

meopuio OUNUHENIHbIX QYHKYULL,

OCHOBbl Meopull 2pynn, Koey u noJei,;

ymembp:

00Ka3v18amMb OCHOBHbIE Meopembl aleedpvl, hopMYIUPOBANMb Pe3yIbman, 8U0emy C1e0Cmeust
NOJLYYEHHO20 pe3yibmama,

pewams cucmembl TUHEUHbIX YPAGHEHUI,

BbLIYUCTIAMY Onpedenumelt,

UCNONb308AMb MAMPUYHBLI ANNAPaAm OJis peuleHuss HeKOMopbvlx 3a0at,

onepuposams KOMNIEKCHbIMU YUCTAMU,

ONepuUpoBamb MHOLOUIEHAMU,

HAX00Umvb COOCMEEHHbIE 6eKmopsvl U cobcmeenHble 3HAY€eHUA, KAQHOHUYECKUU 8U0 mampuy

JIUHELHbIX ONepamopos,
npuoOUmMsb K6aopamuunvie Gopmuvl K KAHOHUYECKOMY UV,
PAcno3Hasams 2pynnol, Koavyd, noJis,;

énaoems:

HAasbIKamu 00KA3bl8ambs ymeepoicoerue, hopmyauposams pe3yibmam, UOems c1e0cmeus
NOJIY4eHHO20 pe3yibmama,

20MOBHOCMBIO UCNONB308AMb PYyHOAMEeHMAlbHble 3HAHUA 6 obaacmu aneedpvl 6 Oyoyujel

npogheccuoHanbHoU OessmebHOCHIU.

4. COIEPXAHUE JUCIUIIVIMHbI U ®OPMbI OPTAHU3ALIUNA YYEBHOI'O

MPOLIECCA

[MopsinkoBbIi
HOMep U TeMa

Kparkoe conepkxanne TeMbl

Cooepircamenwvnutii modyns 1

Tema l.
Cucremsl
JUHEHHDBIX
YPaBHEeHMH,
metoxa I"aycca

Jluneiinbie cucteMbl W uX Matpuilbl. CoBMecTHbBIE (OINpeeIeHHbIE,
HEOMpeJeNeHHble) U HECOBMECTHBIE  CHCTEMBI.  ODIeMEHTapHBIE
npeoOpa3oBaHMs CUCTEM M MaTPHIL.

IIpuBeneHne CUCTEM JIMHEWHBIX YpPaBHEHMM U MX MaTpul K
cTyneHyaroMy Buay. Merox [l'aycca pelieHuss CHCTEM JIMHEMHBIX
YpaBHEHUM.

IIpuMeHeHHe  cUCTEM  JMHEHWHBIX  ypaBHEHMM K  PELICHHIO

reOMCTPHUICCKUX U anre6pqueCKI/IX 3aaay.
IMOPAAKOB, UX TPUMCHCHHUC.

Omnpepenurenun I u 1l

Tema 2.
Onpeodenumenu
n-20 nopaoka

IlepecranoBku u3 n uwmcen. llomcranoBku n-oit crenenu. ['pymma
MMOACTaHOBOK

Onpenenurenu n-ro MNOpsiKa, OMNpeNeNeHUWE U CBoWcTBa. MUHOpHI,
anredpandeckue nonoiaHeHus. Teopema Jlamnaca.

Mertoabl BbruMciieHust onpexaenurteneil. Onpenenurtens Banaepmonna.
[IpaBuno Kpamepa penienust cucteM TMHEHHBIX YPaBHEHUM.

Tema 3.
Aunredpa
MaTpHULl

Matpuupl. Onepanuy ClI0XEHUs MaTpUll ¥ YMHOXEHHS MaTpULbI Ha
yucio. CBoiicTBa ONepanui.
Omnepanust ymHOXeHHs Mmarpull. CoiicTBa omepanuu. Teopema 00

ompenenuTene npousBeneHuss Marpun. OOparHas MaTpuia, YCIOBHUS
CYIIECTBOBAHHS.

DNeMeHTapHble  MpeoOpa3oBaHUsI W DIIEMEHTApHBIE  MATPHIIHI,
OTBICKaHWE  OOpaTHOW  MaTpullbl TpPU  TOMOIMU  DIIEMEHTapHBIX

npeoOpa3oBaHuil. PemieHne MaTpuuHbIX ypaBHeHUWil. Pemenue cucrem




JINHEWHBIX YPABHEHUM.

Tema 4.
KommiiekcHbie
YyHucJaa

[Tone KOMITIEKCHBIX wHceNl. Anredpanyeckas (QopmMa KOMIUIEKCHBIX
YHCell, ONepalus CONPsKEHUsI, CBOUCTBA.

Tpuronomerpuueckass ¢gopma KoOMILIEKCHOro uyucna. [leiictBus Haj
qyHucIaMu B TpuUroHomerpudeckoil dopme. @opmyna Myaspa. Kopuu us
KOMIUIEKCHBIX uncen. ['pynmna kopHeit u3 1, nepBooOpa3Hbie KOPHH.

['eomeTpuueckas uWHTEpHpeTalus JIEUCTBUA HAJ  KOMILIEKCHBIMU
YUCJIAMH, HEPABEHCTBA JIJI1 MOYJIEH.

Tema 5.
MHoroujeHbI
OT OJHOM
nepeMeHHOMI

KoJib110 MHOTOUJIEHOB OT OJIHOW NEPEMEHHOM, AEIMMOCTh C OCTaTKOM.
CBoONCTBa JEJIMMOCTH MHOIOWIEHOB. HauOOonpmnii OO IeNuTelh U
anroput™m EBknnaa. B3anMHO IpoCTble MHOIOYJIEHBI, KPUTEPUHA B3aUMHOMN
MIPOCTOTHI.

Kopuu wmnorounenoB. Teopema besy, crnencrBue. KpaTHble KOpHH,
ycnoBusi cymectBoBaHus. Cxema ['opHepa. OcHoBHasi TeopeMa anreOphl,
CJIEJICTBHSL.

®opwmynel Jlarpanxka, Bueta, Teinopa. [Ipumenenue B 3aeMeHTapHOM
MaTeMaTuKe.

MHorounessl Haja MOJEM JEHCTBUTEIBHBIX YHCEN, MPUBOJUMOCTD,
panoHanbHbie KOpHHU. [lone panuoHanbHBIX JApoOEH, pas3iIoKeHue
palMoHaJbHBIX  JIpoOeii B cymmy npocteiimux. [IpumeHenwe B
3JIEMEHTAPHON MaTEMATHKE.

Cooepircamenvuulit Mooyap 2

Tema 6.
JIluneinenie
NMPOCTPAHCTBA

[ToHsiTHE NMHEWHOrO NPOCTPAHCTBA, MPOCTEUILINE CIEICTBUSA U3
akcuoM. [lomnpoctpanctBa, nuHeiHble o0omouku. CymMMa U InepecedeHue
MIOATPOCTPAHCTB, IIpsIMas CyMMa.

JIuneiiHass HE3aBUCUMOCTb M 3aBUCHMOCTb BEKTOPOB, 3KBHUBAJCHTHBIE
cucrteMsl. bazuc npocTpaHcTBa, pa3MEPHOCTh, KOOPIUHATHI BEKTOPOB.

MaxkcuManbHble JIMHEWHO HE3aBUCHUMBIEC IOJCHUCTEMBI, PAHI CHCTEMBI
BEKTOPOB. PaHr MaTpuIlbl, TEOpEMa O paHre MaTPHULbI.

Cesi3p Mexay 0Oa3ucamMy HpPOCTPAHCTBA, NMPeoOpa3oBaHHUE KOOPIUHAT.
Pa3mepHocTh cymmbl oampocTpancTs. M3oMophu3m npocTpaHCTB.

Kputepuii COBMECTHOCTH JIMHEHHBIX cHCTeM. OJHOPOIHBIE CHUCTEMBI,
OasucHble pemieHus. ToikoBaHME MOAMPOCTPAHCTB, KaK pELICHUH
OJIHOPOJIHBIX CHCTEM.

Tema 7.
EBKINI0BbBI
NMPOCTPAHCTBA

EBximmnoBo u yHutapHoe mnpocTpancTBa. CKalspHOE MPOU3BEIACHUE,
CBSI3b C OJJIEMEHTAPHOW MaTeMAaTUKOW. JUJIMHBI BEKTOPOB, YOl MEXIY
BEKTOPaMH, HEPABEHCTBO Komm-byHsakoBCKoOroO. [Ipouenypa
OpPTOTOHANU3AIUU, OPTOHOPMUPOBAHHBIN Oa3HC.

N3omopdu3mM  eBKIMAOBBIX MPOCTPAHCTB. PasiioxeHue eBKIUI0BA
MPOCTPAHCTBA B MPAMYIO CYMMY IOANPOCTPAHCTBA U €TI0 OPTOrOHAJIBHOIO
nonofiHeHus. OpToroHaibHash TPOEKIMS BEKTOpa Ha MOJNPOCTPAHCTBO,
onpeaenurens I pamma. Meros HauMEHbIIMX KBaAPaTOB.

Tema 8.
KBagpaTnunbie

(popmbl

JluneitHble (YHKIIMOHABI, CONpPSKEHHbIE MMPOCTpPaHCTBA. buinnHelHbIe
¢dopmbl, ux Marpuibl. KBagpaTuunsie GopmBbl.

Kanonnueckuit Bug kBaapaTuIHbIx hopm, MeTo Jlarpamxka.

Meton Skobu mocTtpoeHHs KaHOHHYeckoro 6aszuca. IlomoxurenbHO
orpezieNieHHbIe KBaipaTuuHble hopmbl, kputepuii CunbBecTpa.

3aKOH HMHEpUMU KBaJpaTHUHBIX (Gopm. Panr kBagpaTuuHbix (GopMm u
paHT MX MaTpull.

@opMBI B YHHUTApHBIX IPOCTPAHCTBAX,

(hopMBIL.

OPMUTOBBI KBaAPATHYHBIC

Tema 9.

JIuHelHbIE onepaTopsl U UX MaTPUIbl, IPOCTEHUIINE CBOWCTBA. Sapo u




JIuHeiHbIe paHr JINHEWHOIO oneparopa.
onepaTopbl Onepanuy Haj JIMHEWHBIMU ONEpaTopaMu U MarpuuaMu. CBsi3b MEXIY
MaTpHUIlaMH OTIepaTopa B pa3HbIX 0azucax, CBOWCTBA MOJOOHBIX MATPHIL.
WuBapuaHTHbIE MOANPOCTPAHCTBA U JMAroHajbHble  MAaTPHIBL
XapaKTepuCTUYECKUE MATPHULBI W XapaKTePUCTUYECKUE MHOTOUJICHBI.
CobcTBeHHBIE BEKTOpHI OmepaTopa. YCJIOBHE AMATOHANU3ALNU JIMHEHHBIX
OIIEpaTOpOB.
Jlunelinbie omepaTopbl B €BKJIMAOBOM (YHHTapHOM) NIPOCTPaHCTBE.
ConpspkeHHbIe onepaTopbl U UX MaTpullbl. CaMOCONpsKEHHbIE OMEePaTOpPhI,
UX JHaroHaIn3alusl.
N3omeTrpuueckue (OpTOroHajabHbIe, YHUTAPHBIE) ONEPATOPbI, CBONCTBA.
CymecTBoBaHNEe COOCTBEHHOTO 0a3uca Ui yHUTapHBIX ONEPaTOPOB.
[IpuBenenue kBaapaTUYHBIX (OPM K TIJIABHBIM OCsAM. ToJkoBaHHE
HEKOTOPbIX TEOMETPUYECKMX IpeoOpa3oBaHMil (IIOBOPOT Ha  yrodi,
CUMMETpHsl), KaK JHMHEWHBIX OIEepaTopoB, OTBICKAHME MATPHUI[ TaKHUX
npeoOpa3oBaHuil B OPTOHOPMHUPOBAHHOM Oasuce.
CooeporcamenvHutii mo0dyap 3
Tema 10. AnreGpanyeckue onepamuu, rpymnimbl, TOTYTPYIIbl, MOHOUIBI.
OcHOBHbBIE N3omopdusmsl, Teopema Kemmm. [loarpymmsl, cucteMsr 00pa3yonux.
NOHSATHUS [{uknuyeckue MOArpyNbl (KOHEYHbIE U OECKOHEUHBIE), U MX ONHCAHUE
TEOPHH FPYNIL. | C TOYHOCTBIO 10 m3oMopdusmMa. 'omomopdusmsl rpymir.
Tema 11. Cmexnble kmacchl, Teopema Jlarpamxa. HopmanbHble nOArpymmsl,
KOHCMpPYKUuu dakropuzanus. Teopema 0 ToMOMOpPPU3MAX TPYIIIL.
Ha zpynnax. [IpsMble cyMMbl M HOpsIMble MPOM3BENCHUsS TIpymni. Pa3znoxeHue
OcHognas [UKIMYECKUX TPYII B MIPSIMYIO CYMMY.
meopema PasnoxxeHue rpymnm B mpsiMyto cymmy p-rpynin. Pasnoxenue p-rpynmn B
abenegvix IPSIMYIO CYMMY TIPUMapPHBIX [UKIXNYECKHUX TTOATPYIIIL.
2pynn.
Tema 12. Kombia u mons, mnpocreilmme cBoicTtBa. Mpeansl kosiew, KoabLa
Konbya u nona: | TaBHBIX WJEaloB, KOHTPYIHIMM MO MOAym0 uzaeana. Teopema o
OCHOGHbIE romomMoppusmax kojem. Ilpsmbeie cymwmsbl  koien. DaxkTopmzamus 1O
nonamus. IIPOCTOMY HjIeaiy.
XapaxTepuctuka nosel, rnpocteie nois. [lons Nanya. Anredpanueckue
U TpaHCLEHACHTHBIE paciiupenusi. CTpoeHue NPOCThIX paclIUpEeHH.
TemaTuuyeckuii nJiax
CoaepxarebHbIH MOYJIb 1
KonuyecTBo yacoB
Ounas ¢popma o0ydeHus1 3aounas popma oOyueHust
B T.U. B T.4.
Ha3zsanus ol o | o o ol e
CoIepIKATEIHLHBIX MOYJIei o S| £ % g % g o S| 2 % i % o
n Tem 5| E| 2 & 5828 8§l 2| BlEgES
8| E| 5| 5| 28 =9 8 2| 2| §|2 &=¢
Q| H Q| o [ 9 ) = o o m o
Sl g & 2858 |7 £| &/ 285y
& < 5 T = o] 8| 8 T =
=l B | o = = H| o =
Tema 1. Cuctemsbl IMHEHHBIX | 23 | 4 6 8 5
ypaBHeHui, meron ['aycca.
Tema 2. I'pynnsl, rpynna 31 10 8 8 5
M10JICTAHOBOK.




Onpenenurenu n-ro
MOpSIIKA.
Tema 3. AnreOpa MaTpuil. 26 |8 6 8 4
Tema 4. KoMmmaeKkcHbIE 22 6 6 6 4
YyuCa.
Tema 5. MHOTOUYIIEHBI OT 34 8 10 | 8 8
OJIHOY IIEPEMEHHOM.
Hmozo 136 | 36 36 |38 26
no cooeprcamenbHOMy
Mmooy 1
Tema 6. JInneiinpie 38 10 10 | 12 6
MIPOCTPAHCTBA.
Tema 7. EBKIINIOBEI 24 6 6 8 4
MIPOCTPAHCTBA.
Tema 8. KBanpaTuunsle 30 |8 8 8 6
(hopMBI.
Tema 9. JIuneiinrie 32 8 8 10 6
OTICPATOPHI.
Hmozo 124 | 32 32 |38 22
no codepiicamenbHomy
Mooy 2
Tema 10. OcHOBHEIE 28 |6 |10 10 10
MTOHSATHS TCOPHUHU TPYIIIL.
Tema 11. KoHCTpyKIIUU HA 34 6 12 12 10
rpynnax. OCHOBHas Teopema
abeneBbIX TPyl
Tema 12. Konblia u 1oJs: 38 |6 |14 12 10
OCHOBHEIE ITOHSITHS.
Hmozo 100 | 18 | 36 34 30
no cooepicamenbHoOMy
Mmooy 3
Bcezo no oucyunnune 378 |86 | 36|68 | 110 |78

5. METOAUYECKHUE PEKOMEHJAIMHA JJIA ITIPOBEAEHUA JEKIIMOHHBIX,
IMPAKTHUYECKHUX U IABOPATOPHBIX 3AHSTHUI

TeMbl JIECKIIHOHHBIX 3AHATHH

Ne Koauuecmeo
Hazeanue memui
n/n 4acoe
1 |Cucremsbl TMHEMHBIX ypaBHEeHUH, MetoA ["aycca. 4

2 [[lepectanoBkn u3 n uyucen. IloxcraHoBku n-oii creneHu. ['pymnna
[10JICTAHOBOK

OnpenenuTeny n-ro NopsjiKa, OnpeaeICeHue U CBOKCTBA.

MuHopsl, anredpandeckue nfonoiaHeHus. Teopema Jlammaca.

MeTo1bl BEIUMCIIEHU onpeaenureneid. Onpenenurens BannepMmona.

[IpaBuio Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUH.

N[N || B |W

Martpuupl. Onepainyu cI0KeHUsI MaTPULl U YMHOXKEHUS MaTPUIIbl Ha YUCIIO.
CBolicTBa oneparuii.

[NCT I \O 3 I \O [} \O 3} Il \O ) B \S)




Omnepanust ymHOkeHust Martpui. CpoiictBa omepauuu. Teopema 00
onpenenurene mnpousBeneHuss Marpul. OOpaTHas MaTpuLia, YCIOBHSA
CYLIECTBOBAHHS.

JJeMeHTapHbIe NMPEoOpa3OBaHMs U AJIEMEHTApHBIE MATPUIIBI, OTHICKAHHUE
0o0paTHOW MaTpullbl MNpH IOMOLIM 3JIEMEHTAapHBIX IpeoOpa3oBaHUI.
PelieHre MaTpuyHBIX ypaBHEHUH. PerieHne cucTeM JIMHEUHBIX YPaBHEHUM.

10

[Toe KOMIUIEKCHBIX yucell. Anredpandeckas opmMa KOMIUIEKCHBIX YHCET,
orieparus COnpsHKeHUsl, CBOMCTBA.

11

Tpuronomerpuyeckas ¢opmMa KOMIUICKCHOTO uyucia. JIeWcTBUsS Hax
qucIaMu B TpUTOHOMeTpuueckor ¢opme. Popmyna Myaspa. Kopuu us
KOMILUIEKCHBIX yrcen. [ pynmna kopHei u3 1, mepBooOpa3Hbie KOPHHU.
['eomeTpuyeckas UHTEpHpeTauus JSHCTBUM HAJl KOMIUIEKCHBIMHM YHCIIAMU,
HEPAaBEHCTBA ISl MOAYJIEH.

12

KoJIbII0 MHOTOWIEHOB OT OJHOM IMEPEMEHHOM, AECIMMOCTh C OCTAaTKOM.
CBOMCTBA IE€IMMOCTA MHOrowieHoB. HawmOospminii oOIMNA AeUTEeNb M
anroput™ EBkinna. B3auMHO mpOCTble MHOTOWIEHBI, KPUTEPUNA B3aUMHON
[IPOCTOTBHI.

13

Kopuu MHorounenos. Teopema be3y, cnencrsue. KpaTHeie KOpHH, YCIOBUS
cymectBoBanusi. Cxema ['opHepa. OcHOBHast Teopema anreOpsl, CIeACTBHUA.
Dopmynsl Jlarpanka, Buera, Teinopa. IlpumeHeHue B 3ieMeHTapHOU
MaTeMaTHKe.

14

MHOrouieHsl Haj II0JE€M JEHCTBUTEIBHBIX 4YHUCEN, IPUBOAUMOCT,
paunoHanbHble KOpHHU. Ilone pamnuoHanbHBIX JApoOel, pa3noxeHue
pallMoOHalIbHBIX  JApoOell B cymmy npocteiimux. Ilpumenenue B
PJIEMEHTAapHON MaTEMAaTHKE.

15

[loHsATHE NHHEHHOro MPOCTPaHCTBA, MPOCTEUIIME CIEICTBUS U3 AKCHOM.
[TonmpocTpaHcTBa, onpeaeeHUue U KpUTEPHA.

16

JIuHeliHass HE3aBUCUMOCTH U 3aBHCHMOCTH BCKTOPOB, OKBHBAJCHTHLIC
cucTeMbl. ba3mc MMPpOCTPAaHCTBA, PAa3SMCPHOCTb, KOOPANHATBEI BEKTOPOB.

17

MakcuManbHBIE JTHHEHHO HE3aBHCHUMBIC MnoACUCTEMBI, pPaHI' CUCTEMbI
BEKTOpOB. PaHr wmartpuipl, Teopema o paHre wmarpuubl. JIuHeiiHbIe
00osouku. CyMMa U niepecedeHne NoANPOCTPAHCTB, MpsiMasi CyMMa.

18

CBsi3p Mexay Oa3ucamMu NPOCTPAaHCTBA, NpeoOpazoBaHUE KOOPAWHAT.
Pa3MepHOCTb CYyMMBI OJIIPOCTPAHCTB. M30MOp(hr3M MpoCTpaHCTB.

19

Kputepuii COBMECTHOCTH JHMHEWHBIX cUCTEM. OOHOPOIHBIE CHCTEMBI,
Oa3ucHble pemieHusa. ToJKOBaHWME MOJANPOCTPAHCTB, KaK pelIeHUui
OJHOPOJHBIX CUCTEM.

20

EBKIIMI0BO M YHUTapHOE NpocTpaHCcTBa. CKaIsipHOE POU3BEIEHUE, CBSI3b C
DJIIEMEHTApPHONW MaTeMaTUKOW. JUIMHBI BEKTOPOB, Yrojl MEXIY BEKTOpaMHu,
HepaBeHCTBO  Komm-bynskosckoro.  Ilponenypa  oproronammsanum,
OPTOHOPMHUPOBAHHBIN Oa3uc.

21

M3oMopdu3M  €BKIMIOBBIX HPOCTPaHCTB. Pa3iokeHne  eBKINIOBA
[POCTPAHCTBA B MPSAMYIO0 CYMMY MOJIIPOCTPAHCTBA U €r0 OPTOTOHAIBLHOTO
nornonHeHns. OpToroHanbHasi MPOEKIMs BEKTOpa Ha IMOANPOCTPAHCTBO,
onpeaenutens ['paMmma. Metoa HauMEHBIINX KBaIPaTOB.

22

JluneiiHble (QyHKIMOHANIBI, COMpPSKEHHbIE MPOCTPAHCTBA. buinHelHbIe
dopmbl, ux Matpunsl. Ksagparuunsle ¢opmbl. Kanonudeckuii Bua
KBaJpaTUUHBIX (opM, MeTo] Jlarpanxa.

23

Meton SkoOu mocTpoeHHss KaHOHHYECKOro ©Oasuca. IlonoxuTenbHO
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oTpeieIeHHbIe KBaJpaTHuHbIe GopMbl, kputepuit CHiibBecTpa.

24

3aKOH MHEpUUHU KBaIpaTUUHBIX (GopmM. PaHr kBampaTudHbIX GOpM M paHT]
ux Marpun. QDopMBl B YHHTapHBIX IIPOCTPAHCTBAX, 3PMHTOBEI
KBaJJpaTHYHBIE (POPMBI.

25

JInHeliHbIe onepaTophl U UX MaTPUIIBL, IPOCTEUIINE CBOMCTBA. I 1po U paHr
nmuHelHoro omeparopa. Omnepanuu Haj JIMHEHHBIMH ONEPAaTOpaMu U
matpuriamyd. CBs3b MEXIy MaTpullaMH omnepaTopa B pas3HbIX Oa3ucax,
CBOWCTBA MO0OHBIX MAaTPHIL.

26

I/IHBapI/IaHTHbIG moAIpoOCTPaHCTBA u AUuaroHaJbHbIC MaTpulbl.
XapakTepUCTUYECKHE MATPULlBl M XAPAKTEPUCTUYECKHE MHOTOYJICHBI.
CoOCTBeHHBIE BEKTOPHI OMEparopa. YCIOBUE NUATOHATH3AIUU JIMHEHHBIX
OIEPATOPOB.

27

JluneiHple omepatopel B €BKIMIOBOM (YHHTApHOM) IPOCTPAHCTBE.
ConpspkeHHbIE onepaTopbl U X MaTpulibl. CaMOCONPSKEHHBIE OIlepaTopsl,
X JauaroHanu3anya. l3omerpudeckue (OpPTOTOHAIBHBIC, YHUTApHEIE)
oreparopel, cBoiictBa. CymiecTBoBaHHE COOCTBEHHOrO 0Oasuca Jjs
YHUTApHBIX ONEPaTOpPOB.

28

[lpuBencHUE KBaIpaTUYHBIX (GOPM K TIABHBIM OCSM. TOJIKOBaHHE
HEKOTOPBIX T'C€OMETPUUYECKUX MpeoOpa3oBaHuil (IMOBOPOT HA  Yroi,
CUMMETpHs), KaK JIMHCHHBIX OIEPAaTOPOB, OTBICKAHUE MATPHUI] TaKUX
npeoOpa3oBaHuii B OPTOHOPMHUPOBAHHOM Oa3uce.

29

AnrebpanuecKue onepariu, TPYIIbL, TOXYTPYIIbI, MOHOUIBL.
H3omopdusmsl, Teopema Kemnu. [loarpynmsl, cucteMbl 00pa3yromux.

30

[[uknuueckre NOArpynnbl (KOHEYHbIE U OSCKOHEYHBIE), U UX ONUCAHHE C
TOYHOCTBIO /10 n3oMopdu3ma. ['omoMopdu3Mel rpymi

31

CmexHble Kiacchl, Teopema Jlarpamka. HopmanbHble TOATPYMIb,
dakropuzanus. Teopema 0 TOoMOMOPPU3MAX TPYIIIL.

32

[IpsiMmble CyMMBbl M HpsiMble TpPOU3BEJNEHUS Tpymni. PasznoxeHue
LUKJINYECKUX TPYIII B IPSIMYIO CYMMY.

33

Pa3nokeHne Tpynn B OpsMyr0 cymmy p-rpynn. Pasnoxenue p-rpynn B
MPSIMYIO0 CYMMY IPUMAPHBIX UKINYECKUX HOATPYIIIL.

34

Kosbiia 1 mosst, mpocreiiire cBoicTBa. Maeansl Koiel, KoJibla IJIaBHBIX
W7eanoB, KOHTPYIHIIMH [0 MOJYJII0 Hjaeana. Teopema o roMomMopduzMax
koJiell. [Ipsimbie cymmbl konen. @akTopu3alus o NPOCTOMY Hjeany.

35

XapakTepuctuka nosei, npocrteie noiss. Ilons amya. Anrebpandeckue u
TpaHCLIEHEHTHBIE pacliupeHns. CTpoeHue NPOCThIX PaCIIUPEHHH.

BCEI'O

86

Tembl J1a0OPATOPHBIX 3aHATHI

No
n/n

Hazeanue memui

Konuuecmeo
uacoe

CucreMbl TMHENHBIX YpaBHEHUM, MeTo[ ['aycca.

4

[lepecranoBkn wu3 n uwucen. IloacraHoBku n-oi creneHu. ['pynna
[1OJICTAHOBOK

OrnpeaenuTeny n-ro mopsiaKa, onpeneseHue U CBOMCTRA.

MuHopsl, anredpandeckue nomnoiaHeHus. Teopema Jlamnaca.

2
2
2
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MeTo1b1 BeIuMcieHus onpeaenuteneil. Onpenenurens Bannepmonaa.

[TpaBuiio Kpamepa pemnienus cucreM JIMHEWHBIX YpPaBHEHU.

Martpuiibl. Oniepanuu CI0KEHUST MATPUI] 1 YMHOXKEHUSI MaTPHULIBI HA YUCIIO.
CBolcTBa oneparu.

Onepauus ymHOkeHusi Matpull. CBolictBa onepauuu. Teopema 00
onpenenurene mnpousBeneHuss Marpul. OOpaTHas MaTpula, YCIOBHSA
CYLIECTBOBAHHS.

DJIEMEHTapHbIE MPeoOpa3oBaHUsl U DJIEMEHTAPHBIE MATPHUIIbI, OTHICKAHUE
0o0paTHOW MaTpullbl MpPH IOMOLIM BJIEMEHTapHBIX IpeoOpa3oBaHUM.
PelieHre MaTpuyHBIX ypaBHEHUH. PerieHre cucTeM JIMHEWHbBIX YPaBHEHUMN.

10

[Tose KOMIUIEKCHBIX yucell. Anredpandeckas opmMa KOMIUIEKCHBIX YHCET,
oreparus CONpsHKeHUsl, CBOMCTBA.

11

Tpuronomerpuueckass ¢opMa KOMIUIEKCHOro uwucia. JleicTBus Haj
qiuCIaMd B TpUTOHOMeTpuueckoil (opme. Popmymna Myaspa. Kopuu u3
KOMIUIEKCHBIX uncen. ['pymnma kopHeii u3 1, nepBooOpa3Hbie KOPHHU.
['eomeTpuyeckas MHTEpHpETAUS ICUCTBUNA HAJ KOMIUIEKCHBIMU YUCIIaMHU,
HEpPaBEHCTBA JIJIs1 MOYJEH.

12

Ko/bIl0 MHOTOWIEHOB OT OJHON INEPEeMEHHOH, JEIUMOCTh C OCTATKOM.
CBoiicTBa AEIUMOCTH MHOTOWIEHOB. HamOonpmmii OOIMMH NENUTENb U
anroput™ EBkiauma. B3auMHO mpocThie MHOTOWICHBI, KPUTEPUH B3aMMHOMN
MPOCTOTEHI.

13

Kopuu mHorounenoB. Teopema be3y, cnencrsue. KpaTHbie KOpHH, YCIOBUS
cymectBoBanusi. Cxema ['opaepa. OcHOBHasi TeopeMa ajredpbl, CIASACTBUSL.
Dopmynbl Jlarpanxka, Buera, Teinopa. IlpumMeHeHue B 31eMEHTapHOU
MaTeMaTHKe.

14

MHOrouaeHsl HajJ I0JE€M JEHCTBUTEIBHBIX YHUCEI, IPUBOAUMOCTD,
paunoHanbHble KOpHHU. llone pamnuoHanbHBIX JApoOel, pa3ioxeHue
palMoHalIbHBIX  JpoOell B cymmy mnpocteiimux. I[Ipumenenue B
DIIEMEHTAapHON MaTE€MaTHKeE.

15

[ToHsiTHE JIMHEWHOTO MPOCTPAHCTBA, NMPOCTEHIIME CIEACTBUSA U3 AKCHOM.
[TonmpocTpaHcTBa, onpeaeieHue U KpUTEPHIA.

16

JImHeliHass HE3aBHUCHMOCTh U 3aBHCHMOCTH BCKTOPOB, JKBHUBAJICHTHBLIC
cucTteMbl. bazuc MMPpOCTPAHCTBA, PASMEPHOCTL, KOOPANHATHEI BEKTOPOB.

17

MakcUMalIbHbIE JIMHEWHO HE3aBUCHUMBIE IIOACUCTEMBI, PAHT CUCTEMBI
BEKTOpOB. PaHr wmarpuipl, TeopemMa O paHre warpuubl. JIMHEHHbIe
00onouku. CyMMa U miepecedeHre moAMPOCTPAHCTB, MpsMas cymMma.

18

CBsi3p Mexay Oa3ucamMu THPOCTPAHCTBA, MpeoOpazoBaHUE KOOPAMHAT.
Pa3MepHOCTb CYyMMBI OJIIPOCTPAHCTB. M30MOphH3M MpOCTpaHCTB.

19

Kputepuii COBMECTHOCTH JHMHEWHBIX cUCTEM. OIHOPOJHBIE CHCTEMBI,
Oa3ucHbple pemieHusa. TOJKOBaHWE MOANPOCTPAHCTB, KaK peIIeHUuM
OJHOPOJHBIX CUCTEM.

20

EBKIINI0BO M YHUTapHOE NpocTpaHcTBa. CKaIsipHOE MPOU3BEIEHHE, CBS3D C
HIIEMEHTApHONW MaTeMaTUKOW. JUUIMHBI BEKTOPOB, Yrojl MEXIY BEKTOpaMHu,
HepaBeHcTBO — Komm-bynsikoBckoro.  Ilpomenypa  oproronanmsanuu,
OPTOHOPMHUPOBAHHBIN Oa3uc.

21

N3oMophu3M  €BKIUIOBBIX  MPOCTPAHCTB. Pa3jokeHune  eBKIMIIOBA
[IPOCTPAHCTBA B MPSIMYK) CYMMY MOJANPOCTPAHCTBA U €T0 OPTOTOHAJIBHOIO
nornosHeHrs. OpTOTrOHaIbHAs TMPOEKIMS BEKTOpa Ha MOAMPOCTPAHCTBO,

OIIPCACIINTCIIb FpaMMa. MeTtoa HaMMEHBIIIHUX KBaaApaToB.
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22

Jlunelinple (DYHKIIMOHANIBI, COMPSDKEHHBIE IMPOCTPAHCTBA. buinHeiHbIe
dopmbl, ux wmatpuibl. Ksaapatuunbeie ¢opmbl. KaHoHMuYeckuit BuJ
KBaJpaTHYHBIX GopM, MeTox Jlarpanxa.

23

Meton SkoOum mocTpoeHHss KaHOHHMYEecKoro Oasuca. llomoxkwurenbHO
oIpeieIeHHble KBaJpaTHuHble GopMbl, kputepuit CriibBecTpa.

24

3aKOH MHEpLUUU KBaJpaTU4HbIX (popm. PaHr kBagpatuyHbix GopM U paHr
ux wmatpull. DopmMbl B YHUTApHBIX MPOCTPAHCTBAX, HAPMHUTOBBI
KBaJpaTHYHbIe (POPMBIL.

25

JInHeliHbIe onepaTophl U UX MATPUIIbL, IPOCTEUIINE CBOMCTBA. I 1po U paHr
nmuHelHoro omeparopa. Omnepanuu Haj JIMHEHHBIMH ONEPAaTOpaMu U
matpuriamyd. CBs3b MEXKIy MaTpuIlaMH oOIlepatopa B pPa3HBIX Oa3Hcax,
CBOWCTBA MO0OHBIX MAaTPHIL.

26

VHBapyaHTHBIE  NOAIPOCTPAHCTBA WM JHMArOHaJbHBIE  MAaTPHIIBL.
XapakTepUCTUYECKHE MATPULBI M XapaKTEPUCTUYECKHE MHOIOYJICHBI.
CoOcTBEHHBIE BEKTOPBI OIepaTopa. YCJIOBUE JUAroHAIU3alUM JHMHEHHBIX
OIIEpaTOPOB.

27

JluneiiHble omepaTopsl B €BKJIMJIOBOM (YHMTapHOM) IPOCTPAHCTBE.
CornpsiKEHHbIE ONepaTopbl U UX MaTpHllbl. CaMOCOIPSKEHHBIE ONIEPATOPHI,
ux auaroHanusanus. lM3omerpuueckue (OpTOTOHAIBHBIC, YHUTAPHBIC)
omepaTopsl, cBoiicTBa. CyiecTBoBaHHe CcOOCTBEHHOro 0Oasuca Ui
YHUTAPHBIX OIIEPATOPOB.

28

[IpuBeneHne KBajpaTU4HBIX (OpPM K TJIaBHBIM oOcAM. ToOJKOBaHHE
HEKOTOPBIX TE€OMETPUYECKUX MpeoOpa3oBaHuil (MOBOPOT Ha  Yrod,
CUMMETpUs), KaK JIMHEHHBIX OINEpaTOpoB, OTHICKAHHUE MAaTpPUIl TaKUX
npeoOpa3oBaHrii B OPTOHOPMHUPOBAHHOM Oa3uce.

BCEI'O

68

TeMbl NpakKTHYECKHUX 3aHATHIA

Ne
n/n

Hazeanue memui

Konuuecmeo
4acoe

AnreGpanyeckue onepamuu, rpymnibl, TOIYTPyHIbl, MOHOUIBI.
3omopdusmsl, Teopema Kemnu. [loarpynmnsl, cuctemMsl 00pa3yromux.

6

[{uknuyeckue moArpynnbl (KOHEYHbIE U OECKOHEUHBIE), U UX OMHCAHME C
TOYHOCTBIO /10 U3oMopdu3ma. ['omoMopdu3Mel rpymi

CmexHble Kiaccel, Teopema Jlarpanxa. HopmanbHbie mNOArpyMNIbL,
dakropuzanus. Teopema o romoMopdu3Max rpyriil.

[IpsiMble CyMMBbI M TpsIMblE TPOU3BENEHHUs Tpymi. PaznoxxeHue
[UKJINYECKUX TPYIII B IPSIMYIO CYMMY.

Pa3nokeHne Tpynn B OpsMyr cymmy p-rpynn. Pasnoxenuwe p-rpynn B
MPSIMYIO CYMMY IPUMAPHBIX UKINYECKUX HOATPYIIIL.

Kosbiia 1 mosnst, mpocreiiire cBoiicTBa. Maeanbl Kosel, KoJiblia IJIaBHBIX
W7eaioB, KOHTPYHIIMH [0 MOJIYJIIO Haeana. Teopema o roMomMopduzMax
koJiell. [Ipsimbie cymmbl komen. DakTopu3alus o NPOCTOMY Ujeany.

Xapaktepuctuka nosei, npocteie noms. [lons Namya. Anrebpanueckue n
TpaHCLIEHIeHTHbIE paciiuperus. CTpoeHne NpoCThIX pacIiipPeHHH.

BCET'O

36
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6. METOAMYECKHUE PEKOMEHJALMHA I1O OP'AHU3AIINHN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMoCTOATEIbHOI PadOThI CTYIEHTOB
(coomsemcmeenHo OaHHbIM 8 Mabauye memMamuyecKko2o niana)

Ne
n/n

Hazearnue memowi

Konuuecmeo
uacoe

Tema 1. CucteMbl TUHENHBIX YpaBHEHUH, MeTo ['aycca (u3ydeHue
TEOPETUYECKOI0 MaTepHasa 1 pelieHue JOMOJIHUTENbHBIX 3a/1a4 U
YIpaXHEHUI+ BBINOJIHEHNE UHANBUIYAJIbHBIX 3a/JaHUN).

8+5

Tema 2. I'pynnbl, Tpynmna noAcTaHoBOK. ONpeneauTeNnd n-ro nopsjaka
(M3yuyeHHne TeOPEeTUYECKOro MaTeprasa 1 pelieHue JOMOTHUTEIbHBIX 3314
U yIpaXHEHUW+ BBIMOJHEHNUE UHIUBUTYAJIbHBIX 3aJJaHUM ).

8+5

Tema 3. AnreOpa matpull (U3y4yeHHE TEOPETUUECKOT0 MaTeprana u
pellIeHHEe JOMOTHUTEIBHBIX 3aa4 M YIIPaXKHEHHUH+ BBITIOJTHEHUE
WHIUBUTYaJIbHBIX 3aJJaHUN).

8+4

Tema 4. KommuiekcHble yncia (M3y4yeHHE TEOPETUYECKOT0 MaTepuana u
pelleHre J0NOJHUTENbHBIX 3a/1a4 U YIIPa)KHEHU+ BBHIIIOJHEHUE
WH/IMBUYaJIbHBIX 33/1aHUI).

6+4

Tema 5. MHOTOUJICHBI OT OJIHOM MEPEMEHHOMN (M3yUEHUE TEOPETUUYECKOTO
MaTepuaia U pelleHue JONOJHUTENbHbIX 33/1a4 U yIIPaKHEHUH+
BBIMIOJTHEHUE UHIUBUAYATbHBIX 3a/1aHUN).

8+8

Tema 6. JluneiiHble MPOCTPAHCTBA (M3yYEHHE TEOPETUIECKOTO MaTepHana
Y PEIICHHE TOTOJIHUTENBHBIX 33/1a4 U YIPAXXHEHUN+ BBIMOJTHEHUE
WHIVBUAYAIbHBIX 3a/1aHUN).

12+6

Tema 7. EBKINIOBBI IPOCTPAHCTBA (U3yUEHUE TEOPETUYECKOTO MaTepHana
U pELICHUE JOMOIHUTEIbHBIX 3a7a4 U YIPa)KHEHUN T BBITIOJTHEHUE
WHIUBUTYaJIbHBIX 3aJJaHUN).

8+4

Tema 8. KBagpatuunsie popMbl (M3yUd€HHUE TEOPETHUECKOTO MaTepuala u
pElIeHUE IOMOJHUTENIbHBIX 337a4 U YIPA)KHEHHUI+ BBIIOJIHEHHE
WHIUBUTYAJIbHBIX 33JIaHUN).

8+6

Tema 9. JIuneitHbie onepaTopsl (M3yUeHHUE TEOPETUUECKOTO MaTepuaia u
pEIICHUE TOTTOJTHUTENIbHBIX 3371a4 U YIPAKHEHUI+ BBITIOJIHEHHE
WHIAWNBUIYAIbHBIX 3a/1aHU).

10+6

10

Tema 10. OcHOBHBIE IOHATHS TEOPUH I'PYMI (M3yYEHHE TEOPETUIECKOTO
MaTepuaia U pelieHue JOMOJHUTENbHbBIX 3a/1a4 U yIpaXKHEHUH+
BBINOJIHEHNE WHAWBUYAIbHBIX 331aHUM ).

10+10

11

Tema 11. Konctpykiuu Ha rpynnax. OcHOBHas TeopeMa abeseBbIX Pyl
(U3yuyeHHne TeOPETUYECKOr0 MaTeprala 1 pelieHne JOMOJIHUTEIbHBIX 3a/1a4
W YIIPa)KHEHUI+ BBINIOJHEHUE UHIMBUYalIbHBIX 3aJaHUI).

12+10

12

Tema 12. Konba v 1oJjsi: OCHOBHBIC TTOHATHS (M3Y4EHUE TEOPETUUECKOTO
MaTepHuaia U pelieHue JOMOTHUTENbHBIX 337a4 U YIPAKHEHUI+
BBITIOJTHEHHE WHIUBHUIYAIbHBIX 3a/IaHUM ).

12+10

BCET'O

110+78=188

7. HUHIUBUAYAJBHBIE 3AJAHUSA

(codeporcamcs ¢ yuedoHo-memoouueckux nocoouax 0CHOBHOIL TUmMepamypol)
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8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

1. Cuctembl TMHEWHBIX YPaBHEHUN: OCHOBHBIE IOHSTHS.

2. Merop I'aycca pelieHust CUCTEM JIMHEUHBIX YpaBHEHUM.

3. [IlepecraHoBku n-HOM cteneHd. HWHBepcuss B TmepecTaHOBKe. TpaHCHO3WLUS B
[IEPECTAaHOBKE.

4. IlogcTaHOBKHM n-HOM cTeneHu. YeTHOCTh MOICTaHOBKU. Y MHOXKEHUE MOACTAaHOBOK, Ipynna
MOJICTAHOBOK.

5. Onpenenenue geTepMUHaHTOB. CBOMCTBA ONMPEICTUTEIS.

6. MuHOp, 1ONOIHUTENBHBIA MUHOP, alreOpandeckoe gonoaHenue. Teopema Jlamnaca.

7. Meton Kpamepa penieHusi CUCTEM JIMHEHMHBIX YpaBHEHUH.

8. Matpulbl, onepanuu CI0KEHHS MaTpull U YMHOXKEHUS MaTpHI] Ha 4YMCIO, CBOWCTBa
onepanui.

9. YMHOXEHNE MaTpuL], CBOMCTBA ONEPALUH.

10. Kputepuit o0paTUMOCTH MaTpHII.

11. Anrebpandeckas (hopMa 3amucH KOMIUIEKCHOTO YHciia. PABEHCTBO KOMIUIEKCHBIX YUCEI B
anredpandeckoii opme 3anmucu. Anredpandeckue onepalnuyd Ha MHOKECTBE KOMIUIEKCHBIX YHCET
B anreOpandeckoit popme.

12. T'eomeTpuyeckass MHTEpIpETAlMsl KOMIUIEKCHBIX uucel. TpuroHomerpuueckas (opma
KOMILIEKCHOTO YHCJIA.

13.IlpousBenenue, 4aCTHOE KOMILIEKCHBIX YUCENl B TpUroHOMeTpudeckoil Gopme. dopmyna
MyaBpa; BbIUKUCICHHE BCEX 3HAYEHUH KOpHS M3 KOMIUIEKCHOro uucia. CBolicTBa MOAyNs U
apryMeHra.

14. KopHu 13 eAMHULIBI, MYJIbTUIIIIMKATUBHAS TPYIINa KOPHEW N-Oi CTENEHU U3 €IUHUIIBL.

15. Oneparnust conpsikeHus, ee CBOMCTBA (C J0Ka3aTeIbCTBOM).

16. Onpenenenus rpyImibl, MOHOUJIA, TOIYTPYIIIbI, TPYIIIONA.

17. Onpenenenue KoJiblia, KOMMYTaTUBHOTO KOJIbIIA, KOJIbLA C €IUHUIIEH, MTOJIA.

18. Koaplo MHOTOWICHOB OT OJHOIO HEW3BECTHOIrO, JCIMMOCTh ¢ ocTaTkoM. CBoHCTBa
JEIUMOCTH MHOTOYJICHOB.

19. Hanbonpumnii obmuil aenurtens U anroput™ EBkiauaa. B3auMHO npocTble MHOTOUJIEHBI,
KpUTEpPUI B3aUMHOM IPOCTOTBHI.

20. Kopunu w™HorouneHoB. Teopema besy, cneactBue. KpaTHble KOpHHM, YCIOBHS HX
CYILIIECTBOBAHMSI.

21. OcHoBHas Teopema anreOpsl, CIECICTBUS.

22. ®opmynsl Jlarpanxka, Buera, Teinopa. IlpuMeneHne B a1eMeHTapHON MaTeMaTHKe.

23. MHOrowIeHbI HaJl TI0JIEM JIEHCTBUTENBHBIX YHCEN, IPUBOAUMOCTD, pallMOHAIbHbIE KOPHHU.

24. IloHATHE TMHEWHOTO MPOCTPAHCTBA, IPOCTEHIINE CIEICTBUS U3 aKCHOM.

25. I[loampocTpaHCTBa, JIMHEHHBIE 000JI0UKH.

26. Cymma 1 niepeceueHue NOoANPOCTPAHCTB, PsMasi CyMMa.

27. JInnetHasi HE3aBUCUMOCTH M 3aBUCHMOCTh BEKTOPOB, SKBUBAJICHTHBIE CUCTEMBI.

28. basuc npocTpaHCTBa, pa3MEPHOCTh, KOOPAUHATHI BEKTOPOB.

29. MakcumainbpHble JTMHEWHO HE3aBUCUMBIE MOJCUCTEMbI, PaHI CHCTEMbI BEKTOpOB. PaHr
MaTpHIbl, TEOPEMA O PaHT'€ MATPHULIBI.

30. CBs3b Mexky OazucamMu MPOCTPAHCTBA, MPeoOpa30BaHUE KOOPAUHAT.

31. Uzomopdu3m npocTpaHCTB.

32. Kpurepuil COBMECTHOCTH JIMHEWHBIX CHCTEM.

33. OgHOpOAHBIE CUCTEMBI, Oa3UCHBIE pelieHus. ToIKOBaHHE MOIPOCTPAHCTB, KaK PEeLIeHUN
OJIHOPOJHBIX CHUCTEM.

34. EBxnmaoBo mpoctpaHcTBa. CKalsipHOE MPOU3BENEHUE, CBSI3b C DJIEMEHTAPHOU
MaTeMaTUKOM.

35. JInvHBI BEKTOPOB, YIOJl MEKIY BEKTOpaMH, HepaBeHCTBO Komm-byHsikoBckoro.

36. [Ipouemypa opToroHaIM3aIiuy, OpTOHOPMUPOBAHHBIHN Oa3uC.
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37. OpToroHanabHasi MPOEKIMS BEKTOpPA Ha MOAMPOCTPAHCTBO, onpeaenuTens ['pamma. Meton
HAaUMEHBIINX KBaJPaTOB.

38. bununerinbie Gopmbl, UX MaTpulibl. KBagpaTtudaasie GOpMBI.

39. Kanonnueckwuii BUj KBaipaTu4HbIX (opm, MeTos Jlarpamxka.

40. Meton SlkoOu mocTpoeHUss KAHOHUYECKOTro Oas3uca.

41. ITomoxxuTenbHO OMpeelieHHbIC KBaipaTHuHbie (popmbl, kKputepuii CunbBecTpa.

42. 3aKOH WHEPLMHU KBaApaTHUHbIX (opM. PaHT KkBagpaTHUHBIX (HOPM U paHT UX MATPUILL.

43. JIuneliHble onepaTopbl U UX MATPULIBL, IPOCTEUILINE CBOWCTBA.

44. SInpo v paHT TMHEUHOro omnepaTopa.

46. CoOCTBEHHBIE BEKTOPHI ONIepaTopa. Y CIIOBUE TUATOHATH3AIUH JIHHEHHBIX OMEPaTOPOB.

47. JluneliHple oIepaToOpbl B EBKJIMJAOBOM (yHUTapHOM) ImpocTtpaHcTBe. CoIpspKEeHHBIE
orepaTopsl U X MaTpulbl. CaMOCONPsyKEHHbIE ONIEPATOPBl, UX TUArOHAIU3ALMS.

48. IlpuBenenue KBagpaTU4YHBIX (OPM K TJABHBIM OCSM. TOJIKOBaHHE HEKOTOPBIX
reOMETPUUECKUX TMpeoOpa3oBaHuii (IIOBOPOT HA YTroJ, CUMMETPHs), KaK JMHEWHBIX ONEpPaTOpOB,
OTBICKaHUE MATPUIl TAaKUX NMPeoOpa3oBaHUil B OPTOHOPMUPOBAHHOM Oa3uce.

49. AnreOpaunyeckas orepanus, rpynInoua, oayrpyIna, MOHOUI, TPyIIa.

50. Uzomopdusm rpymnm. Teopema Kanu.

51. Iloarpyniel: onpeneieHue U KpUTepui, NpuMepsbl.

52. lukinyeckue rpymisl.

53. H3omopdu3MBl LUKIMYECKUX TPYIN; TMOPSAAOK DIIEMEHTa TpPYIIbl; KOHEYHAas W
OeckoHEeYHas [IUKINYECKUE TPYIIIbI

54. JIeBblii U MpaBbIii CMEKHBIC KJIACCHI; CBOMCTBA CMEKHBIX KIJIACCOB.

55. Teopema Jlarpanxa; HHIEKC MOATPYIIILI B IPYIIIIE.

56. HopmanpHble MOArpYyIIbl; KPUTEPUI HOPMATILHOCTH MOATPYIII.

57. @akroprpynna. H{uknnyHocTh GakTOprpynbl HUKIAYECKOW TPYIIIIbI

58. T'omoMop(du3MBI TPy, CBOHCTBA TOMOMOP()H3MOB.

59. SInpo romomopdusma.

60. Teopema o0 roMmoMOp(hr3Max TPYIIIL.

61. IIpssimoe npousBeaenue (npsmas cymma) rpyri.

62. Kpurepuu npsiMoro npousBeJeHus (psSMOM CyMMBbl) TPYIIIL.

63. [IpumapHble HUKIMYECKHE TPYNIbl. TeopeMa 0 mpUMapHbIX HUKINYECKUX TPyInax.

64. OcHOBHasl TeOpeMa TEOPUH KOHEUHBIX a0eJIeBbIX IPYIII.

65. Onpenenenue u npumepsl kosew. [Ipocrelimme cBolicTBa.

66. OnpeneneHue v NpUMeEpHI MOJEH.

67. IloaxoJspLio U OATIOINE, KPUTEPUI TIOKONIBIIA U TIOIOJIS.

68. U neai, riaBHbIN Uean; KpUTEpUi uaeana.

69. Uzomopdu3sm u romoMop(hu3M KOJIbLA; AP0 ToMOMOphu3Ma.

70. CpaBHEHHE 110 MOAYIIO Haeana, PaKTOPKOJIBIIO.

71. Teopema o romomMop(du3mMax KoJjell.

72. XapakTepHucTHKa MoJIs.

73. IIpocroe nosze; TeopeMa 0 CTPOEHUHU IPOCTBIX Mosel. Pacmmpenne nomneil.

9. OBPA3EIL MOAYJBbHOI'O KOHTPOJIA
(obpazey sapuanma u Kpumepuu OYeHUBAHUL)

IOy BIIO «JIOHEIIKUI HAITMOHAJIBHBIN YHUBEPCUTET»
®dakyapTeT MaTEMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOTH

Hanpasnenue noocomosku:  01.03.01 Martemaruka
IIpoecpamma noocomoexu: oaxanaspuam
Cemecmp 1

Yuebnas oucyuniuna Anzeopa
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MOAYJIbBHAA KOHTPOJIBHASA PABOTA

BAPUAHT Nel
1.  CucreMbl TMHENHBIX YPABHEHUM, PEIIEHNE CUCTEMBI JIMHENHBIX YPAaBHEHUM. DKBUBAJICHTHBIC
CHCTEMBI. DJIeMEHTapHble PEoOpa3oBaHMsI CUCTEM JIMHEHHBIX YPaBHEHUH.
2. Kpurepuii cymecTBOBaHUS 00OPATHON MAaTPHIIBL.
5 17 -6 2 3
3. Boruncnute marpunty C BC, ecnu B = , C=
35 -12 5 7
4.  Bbruucaurb
0 350
0 540
| M |=
7 7 6 4
4 2 2 3
5. JlokaxxuTe, 4TO HEONpEAEICHHAs CHCTEMA JIMHEHHBIX YPaBHEHUH UMeeT OECKOHEYHO MHOTO
pelIeHU.

YTBep)KI[eHO Ha 3ac€aaHHnun Ka(be,[[pbl MAaTEMATUYCCKOI'0O aHalu3a H I[I/I(b(i)epeHLII/IaJ'ILHBIX

ypaBHEHUH, TPOTOKOI Ne OT «__ » 20 1.
3aBenyromnmii kKageapoit E.N. Cxaga
[IpenonaBarens JI.N. CensxoBa

KpuTepnn OHCHUBAHUA MOAYJBHOI'0 KOHTPOJSA

Homep 3a0anusn Koauuecmeo d0annos
1 10
2 10
3 10
4 10
5 10
Bcezo 50

10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA
(meopemuueckue onpocwl K IK3aMeHy, obpaszey ounema u Kpumepuu oYeHu8anus)

Teopemuuecxue 60NPOCHL K IK3AMEH)

1. Cucrembl JIMHEHHBIX ypPAaBHEHUMH: OJHOPOJAHBIE, HEOAHOPOJIHBIE, COBMECTHBIE,
HECOBMECTHBIE, ONIPEACIICHHBIE, HEONPEAECICHHbIE. PellleHre CUCTEMbI TMHEWUHBIX YPaBHCHUM.

2. DKBUBAJICHTHbIE CUCTEMBI, JIEMEHTapHbIE IPE0OPa30BaHNs CUCTEM JIMHEHHBIX YpPaBHEHUH.
Teopema 00 3neMeHTapHBIX MTPE0OPA30BAHMIX CHUCTEMBI JIMHEWHBIX YPAaBHEHHI.

3. Teopema 0 KOJIMYECTBE PELICHUN HEONPEAECIEHHON CUCTEMBI TMHENHBIX YPABHEHUH.

4. Merop "aycca pelieHust CUCTEM JIMHEWHBIX YPaBHEHHUIM.

5. IlepecTtanoBKM n-HOM cTeneHU. Teopema 0 KOJIUYECTBE BCEX MEPECTAHOBOK N-HOM CTEIICHHU.

6. lHBepcus B nepecTaHOBKE. YeTHbIE M HEUETHBIE IEPECTAaHOBKU. [Ipumepsl.

7. Tpancno3uuus B iepecraHoBke. Teopema 0 TPaHCIIO3ULIMY B IIEPECTAHOBKE.

8. IlogcTaHOBKM n-HOM cTeneHu. YeTHOCTh MOJACTAaHOBKHM. Teopema O KOJIMYECTBE YETHBIX
MIOJICTAHOBOK.

9. YMHOX€HUE NOICTAHOBOK, IPYIIIA OJACTAHOBOK.
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10. Onpenenenne AETEPMUHAHTOB 2-T0, 3-T0 U MIPOU3BOJILHOTO MOPSAKOB. [Ipumepsl.

11. CpoiicTBa onpeaenuTersi.

12. MuHOp, TOMOTHUTEIBHBIM MHHOP, allreOpandeckoe aomnoaHeHue. [Ipumepsr.

13. Teopema Jlamnaca.

14. Teopema 0 cymMme NOpPOU3BENEHUIN HJIEMEHTOB CTOJOLA (CTPOKM) OMpENeNUTeNsl Ha
anredpanvdecKue TOTOTHEHHS IPYroro CToIO0MA (CTPOKH) ATOTO OMPEACIIATEINS.

15. Meron Kpamepa pelieHus CUCTEM JTMHEUHBIX YPaBHEHHIA.

16. Matpuiisl, paBHble MaTpullbl. Ornepanuu CIOXKEHUS MATPULl U YMHOXKEHHSI MaTpUIl Ha
YHUCIJI0, CBOMCTBA ONEPALIUH.

17. YMHOXEHME MaTpHLl, CBOMCTBA ONEpaLlUU.

18. Teopema 006 onpenenuTesie NPOU3BEACHUS MATPHIL.

19. Kputepuii 06paTuMoCcTé MaTpHIL.

20. JuctpuOyTUBHOCTH YMHOXEHHSI OTHOCUTENIBHO CIIOKEHUS MATpPHII.

21. Anrebpandeckas (hopma 3amuCcH KOMIUIEKCHOTO Yrciia. PABEHCTBO KOMIUIEKCHBIX YUCEI B
anredpanyeckoil popme 3anucu. Anredpandeckue onepalnydyd Ha MHOXKECTBE KOMIIIEKCHBIX YUCE
B anireOpandeckoit popme. Iloe KOMIIEKCHBIX YuCel.

22. T'eomeTpuyeckasi MHTEpIpETAIMs KOMIUIEKCHBIX uucel. TpuroHoMmerpuueckas (opma
KOMIUIEKCHOTO 4Hucja. PaBEHCTBO KOMIUIEKCHBIX YMCEN B TPUTOHOMETPUYECKOW (OpME 3aruCH.
CBs13b TPUTOHOMETPUUYECKOM U anredpanyeckoit Gopm 3amucu KOMIJIEKCHOTO YHUCIIA.

23.IlpousBeneHne, YaCTHOS KOMIUICKCHBIX YHCEN B TPUTOHOMETpudeckoi gopme. Dopmyrna
MyaBpa; BBIUMCIECHHUE BCEX 3HAUYECHHI KOpPHS M3 KOMIUIEKCHOro uucia. CBOHCTBa MOAyls U
apryMeHra.

24. KopHU U3 €IMHULbI, MYJIbTUIUIMKATUBHAS TPyNIa KOPHEH N-0i CTENEHU U3 €IUHULIBIL.

25. Onepanusi CONPsHKEHMS, €€ CBOMCTBA (C JOKA3aTeIbCTBOM).

26. OmpeneneHust Tpymibl, MOHOWJA, MOJYrpynnsl, rpynnouaa. KoMMmyraTuBHas rpymnma.
IIpumepsl.

27. ENMHCTBEHHOCTh HEHUTPAJIHLHOTO U 0OPATHOTO K KaXKIOMY 3JIEMEHTOB B IPYIIIIE.

28. OnpenenenHue KoJblia, KOMMYTaTUBHOTO KOJIbLIA, KOJIbLIA C equHuLEH, osis. [Ipumepsl.

29. CBoiicTBa, BBITEKAIOILINE U3 AKCUOM KOJIbIIA, C JJOKA3aTEIbCTBOM.

30. lenmurenu Hyns B koJiblie. [Ipumepsl. Jlokazars, 4To 1MoJie HE COACPIKUT ASTUTEICH HYIIS.

31. Konblio MHOTOYJI€HOB OT OAHOTO HEWU3BECTHOIO, NEIUMOCTh C OcTaTKoM. CBOMCTBa
JEIIMMOCTH MHOTOYJICHOB.

32. Haunbonpmuii obmmii genutens u anroput™m EBknmnaa. B3auMHO MpocThie MHOTOYIICHBI,
KpUTEpPUI B3aUMHOM MPOCTOTHI.

33. Kopuu wmHorouneHoB. Teopema besy, cneacrBue. KpaTHble KOpHH, yCIIOBUA
CYIIIECTBOBAHMS.

34. Cxema 'opuepa. OcHOoBHas Teopema anredpsl, CIEACTBUS.

35. ®opmynel Jlarpanxa, Buera, Teitnopa. [IpuMeneHne B 2ieMeHTapHON MaTeMaTHKeE.

36. MHOTrO4IEHbI HaJ MOJEM JAEUCTBUTENBHBIX YUCEI, TPUBOAUMOCTD, pallMOHAIbHBIE KOPHHU.

37. Ilone pauMoHaNbHBIX ApoOEH, pa3lioKEHHWE paLUOHAIBHBIX JApo0ell B CcymMmy
npocrenmux. [IpumeHenne B 3ieMeHTapHON MaTEMaTHKE.

38. [loHsITHE TMHEWHOTO MPOCTPAHCTBA, MPOCTEHIITHE CIICICTBUS U3 AKCHOM.

39. ToampoctpaHcTBa, nuHeWHbIE oOonouku. CymMma W TepeceueHue MOANPOCTPAHCTB,
npsiMasi Cymma.

40. JIuneliHasi HE3aBUCUMOCTb M 3aBHCHMOCTb BEKTOPOB, SKBHUBAJICHTHbIE CUCTEMBI. basuc
IIPOCTPAHCTBA, Pa3MEPHOCTb, KOOPJMHATHI BEKTOPOB.

41. MakcumanbHble JUHEHHO HE3aBUCHMbIEC MOJICUCTEMBI, PAHI CHCTEMbl BEKTOpPOB. PaHr
MaTpHIIbI, TEOPEMa O PaHTe MATPHIIHI.

42. CBs3p Mexay Oa3zucamMu MPOCTPAHCTBa, MpeoOpazoBaHUE KOOpAWHAT. Pa3zMepHOCTh
CYMMBI oAIpocTpancTB. M3omopdu3m npoctpaHCTs.

43. Kpurepuii COBMECTHOCTH JHUHEHHBIX cucTeM. OIHOPOIHBIE CHCTEMBI, Oa3HMCHBIE
pemerus. ToakoBaHHE MOAPOCTPAHCTB, KaK PEIICHUH OJHOPOIHBIX CUCTEM.
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44. EBKIMIOBO W YHUTApHOE mpocTpaHcTBa. CKalsipHOE NPOU3BEACHUE, CBSI3b C
AJIEMEHTAapHOM MaTeMaTUKOM. /[MMHBI BEKTOpOB, yroyl MEXIy BEKTOpamH, HepaBeHcTBO Komm-
ByHsikoBcKoro.

45. Ilpouieaypa OpTOTOHAIH3AINH, OPTOHOPMHUPOBAHHBIN Oa3ucC.

53. H3omopdu3M €eBKIUAOBBIX MNPOCTPAaHCTB. PasnoxeHue €BKIMIOBA IPOCTPAHCTBA B
IPSIMYIO CyMMY HOJIIPOCTPAHCTBA U €r0 OPTOTOHAJIBLHOTO JTOTIOHEHHUS.

54. OpToroHanabHas MPOEKIMS BEKTOpA Ha MOAIPOCTPAHCTBO, onpeaenuTenas ['pamma. Meton
HAaUMEHBIINX KBaJPaTOB.

46. JluneiriHble (QYHKIIMOHAJIBI, COMPSDIKEHHBIC IMPOCTpAaHCTBA. bunmHeiHbIe (DOpMBI, UX
matpuilsl. KBagparuunsie popmsl.

47. KanoHn4eckuit BUJ KBaipaTUIHBIX (hopm, MeTon Jlarpanxa.

48. Meron SIkoOu mOCTpOeHHs] KaHOHMYECKOoro Oasuca. [loOXKUTENBHO ONpe/ereHHbIe
KBaJpaTHuHble GopMbl, kputepuil CuiibBecTpa.

49. 3akoH HHEPUUH KBaApaTUYHBIX (hopM. PaHT KBampaTHIHbIX ()OPM M paHT UX MATPHII.

50. ®opMbl B YHUTAPHBIX IPOCTPAHCTBAX, SPMUTOBBI KBaIpATUUYHbIE (DOPMBI.

51. Jluneiinple onepaTopsl U UX MaTPUIbl, IPOCTEHUIINE CBOKMCTBA. PO M paHI JUHEHHOIO
oreparopa.

52. Onepauuu HajJ JMHEWHBIMHM olnepaTopamMu M MaTpuuamu. CBsi3b MEXAYy MaTpHUllaMU
oreparopa B pa3HbIX 0a3zucax, CBOMCTBA OJJOOHBIX MaTpPULL.

53. VHBapuaHTHBIE MOJANPOCTPAHCTBA U JUATOHAIBHBIE MATPULBL. XapaKTEpUCTHUYECKHE
MaTpullbl M XapakTepucTudeckue MHorowieHbl. COOCTBEHHbIE BEKTOPHI olleparopa. YciIoBUE
JUaroHaJIn3aly JUHEHHBIX ONIEPaTOPOB.

54. JluHeliHble oOmepaToOpbl B E€BKIUAOBOM (yHUTapHOM) mpocTpaHcTBe. ComnpspKeHHbIE
orepaTopsl U UX MaTpuiibl. CaMOCONPSKEHHBIE ONIEPATOPhI, UX TUArOHAIU3aLIMS.

55. U3omerpuueckue (OpTOroHanbHbIe, YHUTapHbIE) OlepaTopbl, cBoiicTBa. CylecTBOBaHUE
coOcTBEHHOr0 0asuca Uil YHUTApHBIX OIlEpaTopoB.

56. IlpuBeneHue KBaApaTHUUHBIX (OPM K TIJIaBHBIM OCAM. TOJKOBaHME HEKOTOPBIX
r€OMETPUUECKUX IpeoOpa3oBaHuil (IIOBOPOT HA Yroj, CUMMETpHS), KaK JMHEHHBIX ONEepaTopos,
OTBICKaHHE MaTPHI] TAKUX IPeoOpa3oBaHuil B OPTOHOPMUPOBAHHOM Oazuce.

57. Anrebpanueckasi onepauusi, Tpynmnouj, Noayrpynmna, MoHous, rpynna. OnpeneineHue u
IIPOCTEUIIINE CBOMCTBA IpymIIbl. [Ipumepsl.

58. Nzomopduzmel rpynn. Teopema Kamnu.

59. Iloarpynmel: onpeneacHue U KpUTEPUi, IPUMEPBI.

60. Teopema o nepeceyeHUH MOATPYII IPYTIIIHI

61. [luxnuueckne rpynsl, HUKJIAYHOCTD NOATPYI HUKIAYECKUX TPYII.

62. WM3oMopdu3Mbl LUKIMYECKHX TPYII; MOPAJOK D3JIEeMEHTa TIpYyNIbl; KOHEYHas U
OecKOHeuHas! IMKJINYECKUE TPYIIIIbI

63. JIeBblii 1 MpaBbIii CMEXHBIEC KJIACCHI; CBOMCTBA CMEKHBIX KJIACCOB.

64. Teopema Jlarpansa; UHAECKC MOATPYIIIBI B TPYIIIE.

65. HopmanbHble MOATPYIIIbI; KPUTEPUI HOPMATILHOCTH MOATPYII.

66. @axToprpynna. LIuKIMyHOCTh (PaKTOPrpyNIbl HUKINYECKOH IPYIIIbI

67. 'omomop(u3MBI TPy, CBOMCTBA TOMOMOP(PHU3MOB.

68. S npo romomopdusma.

69. Teopema o romomMopdu3mMax rpymi.

70. IIpsimoe npousBeaeHue (MpsiMasi cyMMa) TpyI.

71. Kputepuu npsiMmoro npousBefeHus (MPSAMOM CyMMBbl) TPYIIIL.

72. IlpumapHble IMKIMYECKUE TPyNIbl. TeopeMa 0 MpuMapHbIX HUKINYECKUX IPYyIIax.

73. OcHOBHasl TeOpeMa TEOpPUU KOHEUHBIX a0eJIeBbIX IPYII.

74. Onpenenenue u npumepsl kosel. [Ipocrelinme cBolicTBa.

75. OnpeneneHue v MpuUMeEpHI MOJIEH.

76. lenutenu Hysl, €TUHHUIBI (OTHOCTOPOHHUE, IBYCTOPOHHUE), HJIEMIIOTEHTHI.

77. I1oaKOJIBIIO U MOIOJE, KPUTEPHUI MOKOJIbIA U TTOAIOJIS.
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78. Unean, riaBHbIN Uaeal; KpUTEPUH uaeana.

79. Teopema 0 TOM, 4TO KOJbLO Z U KOJIbLIO R[X] SIBIAIOTCS KOJbIAMU TJIABHBIX UCAJIOB.
80. Nzomopdusm 1 romoMopdusM KoJbla; Sapo ToMmoMopduzma.

81. CpaBHEHHE TIO MOIYIIIO Hjeana, (PaKTOPKOIBIIO.

82. Teopema o romoMophu3Max KOJIEII.

83. XapakTepucTHKa mosis.

84. [IpocToe moJie; Teopema 0 CTPOSHHUH IPOCTHIX MoJIe. Pacipenue noneil.

roy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»
dakynbTeT MaTeMaTUKU U MH(MOPMAIIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxku: 01.03.01 Mamemamuxa

IIpoepamma nodeomosxu: oakanaspuam
Cemecmp 2
Yuebnas oucyuniuna Anzeopa

BUJIET Nel

1. [ToHATHE TUHEHHOTO IPOCTPAHCTBA, IPOCTEHUIIINE CIICACTBHUSA U3 aKCHOM (JI0Ka3aTh 2-3
CBOMCTBA).
2. JIu"eiHble OnepaTopbl U UX MaTPULIbl, IPOCTEHIINE CBOMCTBA.

a—b b—c

3. Iloka3ark, 4TO MHOXKECTBO [ = [
C

] | a, b, ceR ! ABIACTCS NOANPOCTPAHCTBOM

HEKOTOPOTO TUHEHHOT0 MPOCTPAHCTBA, HANTHU 0a3UC U pa3MEpPHOCTb.

4. MoXHO 1 B MPOCTPAHCTBE BCEX MHOTOUWIEHOB OT X HaJ R CTENEeHM HE BbIIIE BTOPOW 3a4aTh
CKaJIipHOE Mpou3BeieHue HopMyJIIoH.

D) (f,8)=f(DgO®+ 0D+ fDgD;
0) (f> &)=, g0+ (D) gD+ f(2)g(2);
8) (f,8)=/(0)gO)+/(DglD)?

5. Moryr 1 TMHEWHO 3aBUCUMBbIE BEKTOPHI OTOOPAa3UTHCS B JIMHEWHO HE3aBUCHMbIE BEKTOPHI MPHU
JIEHCTBUM HEKOTOPOIO JINHEWHOr O oneparopa. Jlokasars.

YTBep)KI[CHO Ha 3aCCaaHuu Ka(bez[pbl BBICIIEI MaTeMaTHMKH W METOAUKHU npenoaaBaHuA

MaTeMaTHUKH, IPOTOKOJI Ne OT « » 20 1.
3aBeayromuii kadeapoit E.N. Ckada
DK3amMeHaTop JLU. CensixoBa

Kpumepuu oueénueanusn IK3amena

Homep 3a0anusn Koauuecmeo oannoe
1 10
2 10
3 10
4 10
5 10
Bcezo 50

11. OBPA3EILl TECTOBOI'O 3AJJAHWUSI (e npedycmompero npocpammoii)
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12.

KPUTEPUU OLIEHUBAHUA

Ilo xypcy mpennosnaraercs NMpOBEIECHUE MPOMEXKYTOUHOM aTTecTallMu B BHJIE MOAYJIBHOIO

KOHTPOJIS1, BHIIIOJHEHU S MHANBUYAIIbHOM pabOThl U K3aMeHa. DK3aMeH CHAI0T CTYJEHTHI C LIEIbI0
IIOBBIIICHNS PEUTHHIA.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl

6 npouecce u3lyuenui 0ucuunﬂunbl

Breimosinenue MonayJibHbII Bcero
HHIMBUAYAJBHBIX KOHTPOJIb
3aJaHui
max 50 0amoB max 50 100 6amtoB
0asioB

IIxana coomeemcmeusn 6an106 HaMMOHafleOﬁ uiKaie

Onenka Omnenka mo OueHka 1o rocyiapcTBeHHOM HIKAaJie Onenka mo
no mxkajue | 100-6anabHoi (3x3ameH, Tu¢depeHUMPOBAHHDBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJie mKaJje (3auer)
A 90-100 5 (0TIM4YHO) 3aYTEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOKHOCTHIO MIOBTOPHOI! cllaun
F 0-34 2 (Hey1OBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CclIa4y¥l MPU YCIOBUU
00s13aTeTbHOTO HAOOpa AOTOTHUTEIBHBIX OAJITIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOT' O ITPOLLECCA

JIeKIIMOHHBIE U MPAKTUYCCKUC 3aHATUA IPOBOAATCA B ayIUTOPHU, OCHAILIEHHOM JOCKOM.

14. PEKOMEHJOBAHHAS JIUTEPATYPA
KoJu-Bo Hanu4yue
Ne IK3eMILIAPOB | 3JICKTPOHHOM
HanmeHnoBanue
n/n B On0/1MoTeKe BEpCUH B
HonHY IbC
Ocnosnas numepamypa
1. Kypom, A. I'. Kypc Bbiciieit anreOpsl : y4eOHHMK JUIs
CTYJCHTOB BY30B, OOY4YalOIIMUXCS IO CHEHUATbHOCTIM
"Marematuka", "llpuxiagnas waremaruka" / A. T. 96
Kypomr. — 17-e uzn. — Cankr-IletepOypr : Jlansp, 2008. —
431 c.
2. [Tpockypsixos, Y. B. C6opHuK 3a1a4 110 JIMHEHHON 738
anredpe : yueb. mocobue / U. B. TIpockypsikos. — 13.
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13-e. — Cankr-IlerepOypr : Jlans ; Mocksa, 2010. —
480 c.

3. 3b13a, A. B. Anrebpa: Metoinka 00y4eHus CTYICHTOB
MeIarOrM4eCKUX HampaBICHUN [ DNEKTPOHHBIN pecypc] :
yuebHo-MeToauueckoe mocoodue. Y. 1/ A. B. 3p13a, A. M.
Kuzumenko, JI. 1. Censxosa ; I'OY BIIO "loneukwuit
HalMoHanbHBINH yHUBepcuTeT", Kadenpa Bricieit
MaTeMaTHKU U METOJMKH MPENoIaBaHusl MaTeMaTHKH. -
Honenx : JouHY, 2018. - DnekTpoHHbIE TEKCTOBBIE
nannbie (1 daiin).

4. Censkoga, JI. 1. Anrebpanueckue CTpyKTyphl B CUCTEME
byHIaMeHTalbHON MOArOTOBKH OYyAYIIEro yYuTess
[DneKTpOoHHBIHN pecypc] : yueOHO-MeToAuuecKoe mocodue
/ JI. K. Censxosa ; I'OY BIIO "]loHenkwmit
HalMOHaJIbHBIA yHUBepcuTeT". - Jloneuk : JJouHY, 2016.
- DnekTpoHHble AaHHbIe (1 daiir).

Jlonoanumensnasn numepamypa

5. ®annees [I. K. Jlekiuu mo anredpe: yued. mocobue st
BY30B, OOYYAIOIIMUXCS IO HAIpPAaBICHUSM IMOATOTOBKH U
CHEHUATBHOCTSIM B 0O0JIACTH €CTECTBEHHOHAYY., IMEA. U 27
texH. Hayk / JI.K. ®@anneeB. — Uzn. 3-e, crep. — CaHKT-
[TetepOypr : Jlans, 2007. — 415 c.

6. ®dannees, [. K. 3agauun no Beicuielt anredpe : yueo.
nocoOue sl CTyIEHTOB By30B, 00y4arolil. o Mar.
cnermanbHocTsM / [ K. @annees, . C. ComuHCKUH. —
Wzn. 17-e. — Canxr-IlerepOypr : Jlans, 2008. — 288 c.
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15. UHO®OPMAIIMOHHBIE PECYPChbI
(c yrkazanuem Haz8auus u NOJIHO20 INEKMPOHHO20 aopeca)

1. Hayunas snextpoHHas 6ubnmnoteka «Elibrary» — http://elibrary.ru/defaultx.asp;

2. DnexTpoHHO-OMOMMoTe4yHast cuctema JIOHEHUKOro HAlMOHAJIBHOTO YHHUBEpCHUTETAa —
http://library.donnu.ru;

3. DnekTponHas Oubnmnoreka - http:// www.mailcleanerplus.com/profit/elbib/obrlib.php

16. INPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatunas nutiensust JJOHHY Ne 46484614),

2. Microsoft Office (kopnoparusHas nuuensus JJOHHY nuuenzus Ne 46472919)

3. Microsoft Visual Studio (nuuen3ust nporpammsl DreamSpark 17151 BeIcIux yueOHBIX
3aBEJICHUN)

PabGouast mporpamMmma paccMOTpeHa W TEpeyTBEpXkACHa Ha 3acelaHnu Kadenpsl BBICIICH
MaTeMAaTUKd W METOJUKH TIPENoJaBaHHUsl MATeMaTUKH C W3MEHEHusMH (0e3 HM3MEHEeHMi) Ha
20 T.

ITporokomn Ne OT « » 20 T.

3aBenyromuit kadeapoit
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