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Pabouass mporpamma y4eOHON JHCHMIUIMHBI «Aaredpa» CcOCTaBjIeHA HA OCHOBAaHHH
QeaepalbHOIO  TOCYIapCTBEHHOrO 00pa3oBaTe/bHOIO CTaHJapTa BBICIIEro oOpa3zoBaHus —
Oakanaspuar 1o HanpasieHnio noarorosku 01.03.01 Maremarnka, yTBEPKIASHHOIO MPHKA30M
Munuctepera oOpaszoBanis ¥ Hayku Poccuiickoit ®enepannn ot «10» suBaps 2018 r. Ne 8;
locyaapeTBEHHOrO 00pa30BaTeIbHOrO cranaapra Beiciiero obpaszosanus ('OC BO) [oueukoi
Hapoanoit PecriyOmmkn (JIHP) (npoekrta) no Hanpasnenuto nogrorosku 01.03.01 Maremaruka;
[Mopsiaxka oprammzauun  yueOHOro mnpouecca B 00pa3oBaTe/IbHBIX OPraHW3alMAX BBICLIErO
npodeccuonanbHoro obpazosanus Jloneukoit Hapoanoit PecniybaMku. yTBEPKIEHHOTO MPUKA30M
MunnctepeTsa o0paszosarns u Haykn Jloneuxoit Hapo,noit Pecny6auku ot 10.11.2017 . Ne 1171
(¢ W3MEHEHMSIMH H JIONIOJIHEHHsAMH); Y4eOHOro mnJaHa H OCHOBHOH MpodecCHOHAIBHOM
oOpa3oBaTe/ibHONH nporpaMmbl  Beiciiero ofpasoBanusi Hampasiaenus noaroroskd 01.03.01
Maremaruka. npoduisi: « Marematuka», paspadorannbix B [OY BIIO «/loHeuxkuil HalnOHaIbHBIH
VHHBEPCHTET. )

Paspaboruuk:
doyeHm Kagheopul GbLCULCTI MAMEMUMUKY U MENMOOUKU

NPenooasanUs MameMamury, @’ 2

KAHO. neo. HAyK, 00yeHm JI. K. CensixoBa

PaGouas nporpamMma y4cOHON JAMCUMIUIHHBI YTBEPKICHA HAa 3acejaHud Kadeapsl BbICIIEH
MaTEMATHKH M METOIHKH [1PeN0;1aBaAHUs MATEMATHKH

[Tpotoxon Ne 12 ot «14» anpens 2021 r.

3aseyrounit kadeapoi ﬂ// E. U. Ckada

PaGouass nporpamma y4eOHONH JMCUMILUIMHBL 0400pcHa y4cOHO-MCTOAMYMECKOH KOMHCCHEH
¢akysbTeTa MaTeMaTHKH W HH(POPMALIHOHHBIX TEXHOIOTUHH

[Ipotoko Ne 4 ot «14» anpens 2021 r.

[Tpeaceaareib yueOHO-METOIMHECKOH KOMHCCHH -~
¢akybreTa MaTeMaTHKH U HHPOPMALMOHHBIX TEXHO/IOIHH JI. K. Censxosa




1. OBJIACTb TIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

VYuebHas IUCHMIUIMHA «ANTeOpa» SBISETCS YAaCTHYHO IPAKTHKO-OPHEHTUPOBAHHON
JTUCIUTIIIMHON M OTHOCUTCS K 0a30BOM YacTU 00pa30BaTEIbHON MpOTrpaMMBl. J{J1s n3ydeHus qaHHOM
y4eOHOM TUCIUIITMHBI HEOOXOMMBI 3HAHHUSL U YMEHUS, (popMUpYyeMbIe TUCIUIIMHAMU «AJTreOpay,
«['eomerpusi» B 00bEME Kypca, M3y4aeMOro B CpefHEH IKose. 3HaHUS U YMEHUs, MOITy4YEeHHbIE B
XO0Jle M3y4YEeHUs TUCHMIUIMHBI «AnreOpa» SBISIOTCS OCHOBOM IS M3YYEHHUS MOCIEAYIOUMX U
COIYTCTBYIOIIMX JHMCLHUIUIMH: <«AHAJIUTHYECKas TeoOMEeTpus»; «MaTeMaTH4ecKuil aHalIu3y;
«duckperHast matematuka»; «Auddepenunanpasie ypaBHeHUus»; «Tononorusy»; «MartemaTuueckas
aoruka»; «KoMIUIeKCHBIA aHanu3y»; «QOyHKIMOHAIbHBIA aHanu3y;, «Teopuss BeposSTHOCTEU
MaTeMaTU4yecKas CTaTUCTHKa»; «Teopus uYuces; HCIONb3YyIOTCd MpU IOATOTOBKE K cade
BBIITYCKHOT'O DK3aMEHA.

2. CTPYKTYPA JUCHUIIJIMHBI

. dopma 00yueHus
XapakTepucTuka yueOHOU JUCIUIINHBI
Ounas 3aouHas
Hanpasnenue noaroToBku 01.03.01 MaremaTuka
[Tpodwib MaremaTtuka
OO6pa3oBarenpHas mporpaMmma bakanBpuar
KBanuduxarms AkaneMudeckuii 6akanaBp
KonndecTBo conepikaTebHBIX MOJIYJICH U TEM 3(12)

Jucuumnirza 6a30Boii / BapuaTUBHOM yacTu

. bazoBoit vactu
00pa3zoBaTeNbHON MTPOTrPaAMMBI

1 MOaynBbHBIN KOHTPOJIb U DK3aMEH B 1-M cemecTpe;

DOopMBI KOHTPOJISI 1 MOAYNBbHBIA KOHTPOJIb U 3a4ET BO 2-M CEMECTPE;
1 MOJyJIbHBIA KOHTPOJIb U 9K3aMEH B 3-M CEMECTpE
I'ox moaroToBku 1,2
Cemectp 1,2,3
KonnuecTBo 3aueTHBIX €IUHUI] 10,5
KonnyecTBo yacoB Bcero 378
B T.Y.:.
- JEKIIUOHHBIX 88
- OPAaKTUYCCKUX MJIM CEMHMHAPCKMUX 36
- 1a0OPaTOPHBIX 70
- CaMOCTOSITEIbHON pabOThHI 184
B T.Y. UHJIUBUAYAJIBHOE 3aJaHHE
HenenbHoe KOMMYECTBO YacoB 7,1;7,1;7,2
B T. U.: - QyIUTOPHBIX 4,43
- CAMOCTOATENbHOM paboThI CTyIeHTa 3,1;3,1;4,2

3. OIMCAHUE JUCIUITJIMHbI

Heab u3yyeHus: AUCHUNIMHBI «AJITe0pa» — hopmuposanue y cmyoeHmos 6a306bix 3SHAHUL
no aneebpe, a Makice NPAKMUYECKUX HABLIKOS UCNOIb308AHUS ANl2ebpauteckoeo annapama.
3aoayu 3akmovaoTcs B GOPMUPOBAHUH Y CTYIE€HTOB TOTOBHOCTH IPUMEHEHUS:
— OCHOBHBIX METO/OB aIreOphl K PEHICHNIO TEOPETUIECKUX U MTPUKIIaTHBIX 33/1a4;
— OCHOBHBIX METOJIOB aIreOphl K HOCTPOCHUIO U HCCIIETOBAHUIO MAaTEMAaTHUECKUX MOJIeIen
peaTbHBIX MPOIECCOB, K PEIICHUIO 33/1a4 JJIEMEHTapHON MaTEeMaTHKH;




— A3bIKa COBPEMEHHON areOpsl sl GOPMYIUPOBaHUS MaTEMATUYECKUX MMOHATHI U
JI0Ka3aTelIbCTBA YTBEPKACHUN;

— 0OLIMX CBOMCTB aNredpandeckux CTPYKTYp K HUCCIEJOBAHUIO YaCTHBIX UX IPUMEPOB B
MaTE€MaTUYECKUX JUCLUIIIINHAX;

— 00UMX CBOMCTB alreOpanyecKux CTPYKTYp K aHAIM3Yy M PELICHHIO KOHKPETHBIX 3a/ad,
BO3HMKAIOIIUX IIpU HM3YYEHUH MATEMaTUYECKUX JUCLHUILIMH, B HAy4YHBIX HCCIECIOBAHUAX U
npo¢eCCHOHATIBHOMN 1EATEIbHOCTH.

TpebGoBanus k pe3yjabTaTamM OCBOEHHS AUCHMILIMHBI. [Iponiecc n3ydeHUs: AUCHUIIIMHBI
«Anrebpa» HarpasiieH Ha JOPMHUPOBAHUE FITEMEHTOB CIEAYIOMINX KOMIETeHIMii B COOTBETCTBUH C
dI'OC BO PO, I'OC BO IHP (mpoekt) mo Hampasnenuto noaroroBku 01.03.01 Maremaruka u
OCHOBHOM IpodecCHOHATBHON 00pa30BaTeIbHON MPOrPaMMBbI BBICIIET0 00pa30BaHUs HAIIPABICHUS
noarotoBku 01.03.01 MatemaTuka, npoduis: «MaremaTukay:

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

CrniocobeH npuMeHsTh (pyHIaMEeHTAIbHbIE 3HAHUS, TOJyYeHHbIE B 001aCTH
OIIK-1 MaTeMaTUYeCKuX U (MJIM) €CTeCTBEHHBIX HAyK, M UCIOJIb30BaTh X B
poeCCHOHATILHOMN IeATEIbHOCTH

Crioco0eH UCIOJIb30BaTh B HCH&FOFHHCCKOﬁ ACATCIIBHOCTH HAYUYHEBIC 3HAHNS B

OIIK-3
cdepe MaTeMaTUK U MHYOPMATHKU

Ilpogpeccuonanvnuvie komnemenyuu (I1K):

CriocobeH oCyIecTBIATh NEeJaroruueckyro IesTebHOCTh 110 pealn3aluu
TK-2 IpOrpamMM OCHOBHOT'O M CPEITHETO 00IIero 00pa3oBaHUs B paMKax MOIYJIS
«[IpeameTHOE 00yueHne. MaremaTuka

NuaukaTopbl JOCTHXKEHMS] KOMIETEHIHId U pe3yabTaThbl o0yueHusi. JlocTmxeHue
KOMITCTCHIIMI OIEHUBACTCS HA OCHOBE TAKMX WHIAWKATOPOB M COOTBETCTBYIOLIMX MM PE3yJbTAaTOB
oOydeHus:

OomenpogeccuoHalbLHbIE
wenpog HNupukaTopsl Pe3yabTaThl 00yuenus
KOMIeTEeHIIHH
3HaeT TEOPHIO OCHOBHEIX alTeOpandecKux
CTPYKTYp (TpyIIL, MOIYTPyIIl, MOHOU/IOB,
OIK-1. U-1 KOJICL], MOJIeH, IMHEWHBIX MIPOCTPAHCTB), UX
OlK.L. C 5 I T [IPUMEPHI, H3yYaeMble B MATEMATHUCCKHUX
-1 L-TI0COOCH IPUMCHATE PUMCHSCT JUCLHUILUIMHAX, TOAXO0/bI K UX UCCIIEIOBAHUIO.
(hyHIaMeHTAILHBIC 3HAHUS, (hyHIaMeHTabHbIC =
5 5 YMeeT Ucronb30BaTh anredpanyecKuii anmnapar
MOJTy4YeHHBIE B 00JIaCTH 3HaHUSA B 00IacTH N
ya 5 WCCIIEIOBAHUS aNredpandeckux onepanuii u
MaTeMaTHYeCKUX U (MU ayreOphl 11 N
(17m) PEL A OTHOIIIEHWH Ha MHOXKECTBaX, N3y4aeMbIX B
TECTBCHHBIX HAYK, U aNbHEHIIIeT
cerectae YK A CHILIETO 001acTsIX MaTeMaTUHIeCKUX U €CTECTBEHHBIX
WCTIONB30BaTh UX B H3yHeHU JUCIIAIIIAH | oo
podhecCHOHAILHOM U B -
. | YMeeT nprMeHSITh OCHOBHBIE METOBI anreOpbl
JeSITeTbHOCTH npodeccHoHaNbHON
K IIOCTPOCHUIO U MCCIIETOBAHHUIO
JeSITeTbHOCTH .
MaTeMaTHYeCKUX MOJIENEN peaTbHbBIX
MPOIIECCOB, K PEIICHUIO TEOPETHUECKUX U
MIPUKIIATHBIX 3a/1a4.

OIIK-3. Crocoben OIIK-3. U-1. 3HaeT TEOPHI0 OCHOBHBIX alre0panyecKux
WCTIOJB30BAaTh B Hcnons3yer HayuHbIe | CTPYKTYp (TpYII, MOTYTPYI, MOHOUIOB,
MeJIaroruaecKomn 3HAHWS B 001aCTH KOJIETI, TOJICH, THHEHHBIX TIPOCTPAHCTB), UX

JeSITeIbHOCTH HayYHBIE anreOpol B NpUMEPHI, H3y4aeMble B MaTEMaTHIECKUX
JUCLUIUIMHAX, TOAXO/bI K UX UCCIIEIOBAHUIO.
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3HaHUSA B chepe MAaTEMATUKU U MeJaroruaeckom YMeeT UCIoIb30BaTh alreOpanyecKuii anmapar

WH(POPMATHKH JIeSITeIbHOCTH WCCIIEIOBAHUS aNreOpandeckrux onepanuii u
OTHOLIECHUH HAa MHOXKECTBAX, U3yYaeMbIX B
3JIEMEHTapHOU MaTeMaTUKe.

YMeeT NpUMEHSITh OCHOBHBIC METOIBI aJIreOphI
K PEIIeHHIO 3a7a4 dJIEMEHTapHONH MaTeMaTHKN

IpodeccnonaiibHble
HNupukaTopsl Pe3yabTaThl 00yuenus
KOMIIeTeHIIUH
[IK-2. Cniocoben [K-2. U-1. 3HaeT TEOPHI0 OCHOBHBIX alreOpanyecKux
OCYIIECTBIATh OcymiecTBisieT CTPYKTYp (TpyIIH, HOIYTPyII, MOHOUJIOB,
HeIaroruIecKyio Hearoru4ecKyio KOJIeIl, TOJIeH, TMHEHHBIX IPOCTPAHCTB), UX
JEATEILHOCTD 10 PeaTU3alum JEATEILHOCTb 110 HPUMEPBI, H3y4aeMble B MATEMaTHIECKIX
HporpaMM OCHOBHOTO U peanu3alyy nporpaMm | JMCIMIUIMHAX, TIOJXO/IbI K MX UCCIICIOBAHHUIO.
cpenHero oouero 10 MaTeMaTHKe, YMeeT IpUMEHSTh 3HAHUS TCOPHH JIMHEHHBIX
00pa3oBaHMA B paMKax ainreOpe U FeOMETPUH | TIPOCTPAHCTB ISl peaIM3alliy POrpamMM 1o
moxyis «[IpenqmerHoe OCHOBHOI'O U CPETHETO | reOMEeTpuH (JIMHEHHOE POCTPAHCTBO
oOyuenue. MaTemaTnka» o0mero o0pa3oBaHusl | reOMETPUYECKHX BEKTOPOB).
(mpodperannapt 01.001 «Ilexaror VMeeT NpUMEeHATh 3HaHUs TEOPUH MOy Py,
(mesiaroruteckas 1eATeNbHOCTb B MOHOUJIOB, TPYIII, B TOM YHUCJIC JIMHEHHO

chepe TOMKOIHHOT0, HAYaTLHOTO

YIOPSAIOYECHHBIX IS peanu3aly IporpamMm Io
00111er0, OCHOBHOI'O OOIIIETO,

anreope (YUCIIOBBIE CTPYKTYPhl OTHOCUTEIIHEHO
cpenHero o0mero oopa3oBaHus) pe ( TPYKTYP
CJI0’KEHUS, OTHOCHUTEIPHO YMHOXCHHUS).
(BOoCTIMTATEINb, YUUTEIND)».

Td B/03.6) YMeeT NpuMeHsITh 3HaHUS TEOPUH KOJICIl U
MoJIeH IS pealin3aiiy IporpaMM Mo aiareope
(xomp110 Z, Mosie R, KOJIbII0 MHOTOYJICHOB).

YMeeT npuMeHsITh MaTpUYHBIN anmapaT u
TEOPUIO OTIPEACIUTENCH TS pelleHUs U
UCCJEeI0OBaHUS YPABHEHUHN U UX CUCTEM, IS
MMOCTAHOBKH M aHAJIM3a 3a/1a4 SJIEMEHTapHON
MaTEeMaTHKH.

4. ®OPMbI OPTAHU3ALMH YYEBHOI'O IPOLIECCA U COJEP)KAHUE
JUCIATLITAHBI

HucnunnuHa «AJredpa» mpeaycMaTpuBaeT cleayromniue (GopMbl OpraHU3alud y4eOHOTO
mporiecca: JISKIUH, 1a00paTOpHbIC, TPAKTHUECKHUE 3aHATHS, CAMOCTOSTENILHYIO padOTy CTYACHTOB.

Martepuan  u3naraeTcss € HCHOJb30BaHUEM  OOBSCHUTEIbHO-ULTIOCTPATUBHBIX,
IBPUCTHUECKUX U HCCIIEOBATEIbCKUX METONOB oOyueHus. [lpu mpoBeneHUM  JEKIUH,
7a00paTOPHBIX U MPAKTUYECKUX 3aHSITHA HCIONB3YIOTCA, B TOM 4HcIe HHGOPMAIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH, LU(POBbIE 00pa30BaTeNbHbIE PECYPChI, MEKTPOHHBIE CPEICTBA
00yJeHwUsI.

B ydeOHOM mporiecce IMMUPOKO NPUMEHSIOTCS AKTUBHBIE M HWHTEPAKTUBHBIE METOJIbI
oOydeHus, OaNIbHO-PEHUTHHrOBas CHUCTEMa OIICHMBAHMS pPE3YyJIbTaTOB Y4eOHOI IesTeNbHOCTH,
KOMHGTGHTHOCTHBIﬁ, I[GHTGHBHOCTHBII\/'I u I/IHTeraTI/IBHBII\/'I IoaAX0odbI K O6y‘IeHI/IIO.

B yuebGHOM mpomecce HCMONB3YIOTCS HHTEPHET-PECYpChl 1O JaHHOMY  KYypCy;
paccMmarpuBaroTcs IpoheCCHOHATBFHO OPUEHTHPOBAHHBIC 33a49H, UCIIOJIB3YIOTCS TPO(ECCUOHATTEHO
HamnpaBlieHHbIe cpeAcTBa oOydeHusa. /[l oueHHBaHMS pe3ylbTaTOB Y4eOHOHM JesTeNbHOCTU
IMPUMCHAIOTCS TAKHUC U3MCPHUTCIIU KaK 3aJaHUd JJISI MOAYJIBbHBIX KOHTPOJIbHBIX pa60T, JOMalIHue
MHIUBUAYaJIbHbBIC 33JaHHUSL.
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CamocrosTenbHas paboTa CTYAEHTOB IpeIyCMaTpUBAeT MOJArOTOBKY KOHCHEKTOB IIO
OTJENBHBIM BONPOCAM TUCHMILUIMHBI, U3y4eHHE y4eOHOH JIMTepaTypbl, BBITOJHEHHE JIOMAIIHETO
WHIWBUAYAJIBHOTO 3aJjaHNsl, HHIUBUIYaIbHBIX IIPOCKTOB.

TemaTn4yeckuii MJIaH IUCHUILIHHBI «AJredpay»

Tembl Bonpockl Tembl

Cooeprcamenvnulit mooyns 1

1. Cucremsl Jluneiinple cuctemMbl W ux Marpullbl. CoBMecTHBIE (OmpeseseHHbIE,
JIMHEWHBIX HEOIIPEJCNICHHbIE) M HECOBMECTHBIE  CHCTEMBIL. DneMeHTapHbIe
YpaBHEHHUH, npeoOpa30BaHUs CUCTEM U MATPHIL.

meron ['aycca* [IpuBenenrve cHUCTEM JIMHEWHBIX YpAaBHEHUMHW MW MUX MaTpUll K

CTyneH4aroMy Buay. Merton I'aycca pemieHust CUCTEM JIMHEWHBIX YPABHEHUN.
[IpumeHneHne  cUCTEM  JIMHEWHBIX  yYPaBHEHHH K  PEIICHUIO

reoMeTpuuecKux u anredpandeckux 3anad. Onpenenurenu I u 111 mopsakos,

UX IPUMEHEHHE.

2. Onpenenurenu ITepecranoBku u3 n uucen. lloactaHoBkuM n-oil crenenu. ['pymma

n-ro nopsjaka MOJICTAaHOBOK.

Onpenenurenyd n-ro MOpsaKa, OMPEACICHUE M CBOWCTBA. MUHOpBI,
anreOpanyeckue nonoaHenus. Teopema Jlamnaca.

Metoapl BblunciaeHus onpenenurencil. Onpenenurens BanaepMmonna.
[TpaBuno Kpamepa penieHust CucTeM JTMHEHHBIX YpaBHECHUIN .

3. Anrebpa Marpuipl. Onepanuu CIOXKEHUS] MATPUIl U YMHOXEHHS MaTpUIbl HA
MaTpuir* ymciio. CBoicTBa onepanui.

Omnepamnust ymHOXeHuss matpuil. CBoiicTBa omeparuu. Teopema 00
orpenenurene mnpousBeneHus Marpui. OOparHas MaTpuia, YCIOBHUS
CyILIECTBOBAHUSI.

DneMeHTapHbIe TPeoOpa30BaHUs U JIEMEHTAPHbIC MATPHIIBI, OTHICKAHUE
00paTHOM MaTPHUIIBI PY TTOMOIIY 3JIEMEHTAPHBIX TpeoOpa3zoBanuii. Permenune
MaTpPUYHBIX ypaBHEHMI. PellleHre cUCTeM JIMHEHHBIX YPABHEHUMN.

4. KoMILJIeKCHbIE [Tone xoMmruiekcHBIX umncen. AnreOpamdeckas (opmMa KOMIUIEKCHBIX
qyucna* 4KCell, Ollepanysl CONpsKEHUs, CBOMCTBA.

Tpuronomerpudeckass ¢opma KOMIUIEKCHOTO uucia. [leficTBus Han
YyuciIaMu B TpuUroHomerpudeckoit (opme. @opmyna Myaspa. Kopuu us
KOMIUTEKCHBIX Yrcell. [ pynmna kopHe# u3 1, mepBooOpa3Hbie KOPHHU.

I'eomerpuueckas wuHTEpIpeTanus JCHCTBUNM HAJ KOMIUIEKCHBIMU
YUCJIaMH, HEPABEHCTBA JJIsI MOJYJICH.

5. MHoOTrO4IEHBI Konb1io MHOTO4YJI€HOB OT OJHON NEPEeMEHHOM, AETUMOCTh C OCTATKOM.

OT OJTHOH CBOMCTBA IEIIMMOCTM MHOIOWIEHOB. HamOompmmii oOmmii IenuTens Hu

NepeMEHHOI * anroput™M EBkinuna. B3auMHO IIpoCTble MHOTOWIEHBI, KPUTEPUM B3aUMHOMN
IPOCTOTBHI.

Kopuu wmuorounenos. Teopema besy, cineacrtBue. KparHble kopHH,
ycioBus cymectBoBanusi. Cxema ['opHepa. OcHOBHas Teopema aireOpsl,
CIIEICTBUSI.

®opwmynsl Jlarpanxka, Buera, Teitnopa. [Ipumenenue B sieMeHTapHOM
MaTeMaTuKe.

MHorounensl Haja MOJEM JEHCTBHUTENBHBIX YHCEN, MPUBOJUMOCTb,
paumoHaneHble KopHH. llone pamuMoHanmpHBIX —JApoOel, pasiokeHue
panroHaIBHBIX Apo0ei B cyMMy npocTeiiux. [Ipumenenue B aeMeHTapHOU
MaTeMaTHUKe.

Cooepicamenvuvlit MoOys 2
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6. Jluneilinpie
MPOCTpaHCTBa™

IToHsiTHE TMHENHOTO IIPOCTPAHCTBA, IIPOCTEHIINE CIIEICTBUS U3 AKCHOM.
[ToanpocTpancTBa, JuHEHHBIE 000M0uku. CymMMa U TepecedyeHHue
HOJANPOCTPAHCTB, MIpsIMasi CyMMa.

JInHeliHass HE3aBUCUMOCTb M 3aBUCUMOCTb BEKTOPOB, 3KBHBAJICHTHBIC
cuctemsl. bazuc npocTpaHcTBa, pa3MEPHOCTb, KOOPAUHATHI BEKTOPOB.

MakcumanbHble JIMHEWHO HE3aBUCHUMBIE MOJCHCTEMBI, PAHT CHCTEMBI
BEKTOpPOB. PaHT MaTpuilbl, TEOpEMa O paHre MaTPUIIBL.

Ces3p Mexy 0a3zucaMu IpPOCTPAHCTBA, MpeoOpa3zoBaHUE KOOPIMHAT.
N3omopdu3m npocTpaHCTB.

Kputepuii coBMecTHOCTH JIMHEHHBIX cHCTEM. OIHOPOIHBIE CHUCTEMBI,
0a3ucHble pelieHus. TOJKOBaHME TOANPOCTPAHCTBA KaK MHOXECTBa
pEeLIeHNI HEKOTOPOH OJHOPOJHON CUCTEMbI IUHEHMHBIX YPaBHEHUH.

7. EBKIINIOBEI
MpOCTpaHCTBa™

EBknnnoBo M yHuTapHOe mpocTpaHcTBa. CKalspHOE IMPOU3BEACHHUE,
CBSI3b C DJIEMEHTapHOM MareMaTukoul. JUJIMHBI BEKTOPOB, YIroOJ MEXITY
BEKTOpaMH, HEPaBEHCTBO Kommu-bynsikosckoro. IIpouenypa
OpTOTOHAJIM3AlUH, OPTOHOPMUPOBAHHBIN Oa3HC.

W3omopdu3M eBKIMIOBBIX MPOCTPAaHCTB. PasnojkeHHe eBKJINIOBA
IIPOCTPAHCTBA B MPSIMYIO CYMMY MOAIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO
nononHeHus. OpToroHanbHas MPOEKIMsT BEKTOpa Ha IOAINPOCTPAHCTBO,
onpeaenutens ['pama. MeTon HaMMEHbIINX KBaApaTOB.

8. KBagparnunsie
dhopmbl

Jlunelinple QyHKIIMOHAIBI, CONPSIKEHHBIE MPOCTpaHCcTBa. bunnHelHble
dbopmbl, ux Matpuilbl. KBanpaTuaasie GOpMBI.

Kanonuueckwuii Buj| KBaipaTH4HbIX popM, MeTo Jlarpanxa.

Meron flkoOu mocTpoeHHs KaHOHWYECKOro Oasuca. [lomoxurenbHO
oTpeieIeHHbIe KBaJpaTHuHbIe (GopMbl, kKputepuit CHiibBecTpa.

3aKOH MHEPLMHU KBapaTUYHbIX (GopM. PaHr KkBagpaTHUHBIX (OPM U paHT
UX MaTpHII.

@opMBI B YHUTapHBIX IPOCTPAHCTBAX, OSPMHUTOBBI KBaJpaTUYHbIE

bopMmBl.

9. JIuneinble
oreparopsr*

JIuHeitHble onepaTopbl U UX MATPHIIbI, TPOCTEHIIINE CBOMCTBA. Sapo u
paHr JUHEMHOTO onepaTopa.

Onepanuu HaJ JMHEHHBIMHA OllepaTopaMu U MaTpuiaMu. CBs3b MEXIY
MaTpHIlaMHU OTIepaTopa B pa3HbIX 0a3zucax, CBOMCTBA MOJOOHBIX MATPHIL.

WNuBapuaHTHbIE MOANPOCTPAHCTBA M JMArOHAJIbHBIE  MATPHUIBL
XapakTepUCTUYECKUE MaTpULbl U XapaKTEPUCTUYECKUE MHOIOYJICHBI.
CoOcCTBEeHHBIE BEKTOPHI OmepaTopa. YCIOBHE TUArOoHAIW3aIlud JIMHEHHBIX
OIIepaTOpOB.

Jluneitnble omepaTopsl B €BKIUIOBOM (YHHUTapHOM) IPOCTPAHCTBE.
ConpspkeHHbIE onepaTtopbl U UX MaTpulibl. CaMOCONPSKEHHBIE ONIEPATOPHI,
UX TUaroHalIU3aIusl.

N3omerpuueckue (OpTOroHaIbHBIC, YHUTAPHBIE) OMEPATOPhI, CBONCTBA.
CymectBoBaHuEe COOCTBEHHOT0 0a3uca JJisi yHUTAPHBIX OMEPaToOpoOB.

[IpuBenenune KBagpaTHUHBIX (GOpPM K TJaBHBIM OCsSM. ToJKOBaHME
HEKOTOPBIX T'€OMETPUUYECKHX MpeoOpa3oBaHui  (IMOBOPOT HA  Yroil,
CUMMETpHUA), KaK JMHEMHBIX OIEpaTOpPOB, OTHICKAHWUE MATPUIl TaKUX
npeoOpa3oBaHKii B OPTOHOPMHUPOBAHHOM Oa3uce.

Cooeporcamenvhutii Modyas 3

10. OcHOBHEIE
ITIOHATHUA TeOpI/II/I

rpynm*

AnreGpanyeckue ornepamyu, TPYIIIb, ITOJXYTPYIITbI, MOHOU/IHI.

N3omopdusmsl, Teopema Kamu. [Toarpynmnsl, cucteMsl 00pa3yromux.

[{uxnuaeckue moarpymnibl (KOHEUYHbIE B OECKOHEUHBIE), X ONHUCAHUE C
TOYHOCTBIO J10 n3oMopdusma. ['omoMopdu3mMel rpymr.




11. koHCTpYKIIUU
Ha TpyIIax.
OcHoBHas
TeopeMa

Cmexnble kiaccel, Teopema Jlarpamka. HopmanbHble noOArpymnisl,
daktopuzanus. Teopema o romoMopdu3Max rpyIiil.

[Ipsimble cymMMBI U TpsiMblEe TpPOU3BEAECHUs Trpynn. PasnokeHue
LIUKINYECKUX TPYIII B IPSIMYIO CYMMYy.

a0eseBbIX TPyl

Pasnoxxenue rpynn B npsimyro cymmy p-rpynn. Pasnoxenue p-rpynn B
IPSIMYI0 CYMMY NPUMAPHBIX HUKINYECKUX MOArPYII.

12. Konsna u

Konbua u mosnst, mpocreiiue cBoictBa. Maeains! koiell, Koyblia IIaBHBIX

TOJIA: OCHOBHBIE | M/I€aJOB, KOHTPYIHIIMU MO MOAYNIO0 uiaeana. Teopema o romomopduszmax

MOHATUA*

kozen. [Ipsamblie cymmsbl konen. GakTopusanus 10 NpoOCTOMY UACAIly.
XapaktepucTuka mojei, npoctsie nois. [lomst [Nanya. Anre6panveckue
U TpaHCLEHACHTHbIE paciiuperus. CTpoeHHe NPOCThIX PACIIUPEHUH.

* — IPaKTUKO-OPUEHTHPOBAHHBIC TEMBI.

CTpyKTypa JTUCHUILIMHBI «AJredpa» mo BUAaM y4eOHOH AesiTeIbHOCTH

KoumnuectBo yacos
Ounas gopma 3aounas popma
00y4eHust 00y4eHus1
B T.4. B T.4.
HasBanus coaep:kaTejbHBIX MOAYJICH U S 3
rew TR s 8| B
= 2|5 g - = 2 S E o
S8 E|&8 e8| 5| B E| &) ¢ed
a2 | ElESElal 25|23 8
Conep:kareabHblii MOayJb 1
1. Cuctembl IMHEHHBIX YPABHEHUM, METOT 2 | 4 6 12
l"aycca.
2. 'pynmebl, TpyIna noiCTaHOBOK. 29 | 10 3 1
Onpepenurenu n-ro Nopsiaxa.
3. AnreGpa maTpHIL. 25 | 8 11
4. KomMnieKCHBIE Ynca. 23 | 6 6 11
5. MHOTO4JIEHBI OT OJHOM NTEPEMEHHOM. 29 | 8 10| 11
Hroro no cogep:xkareabHomy moayiaw 1 | 128 | 36 36| 56
Conep:kaTejibHbII MOIYJIb 2
6. JIuHEeHbIE TPOCTPAHCTBA. 33 1 10 10| 13
7. EBKIIM0BBI IPOCTPAHCTBA. 27 | 8 6 | 13
8. KBagparuunsie popMsl. 29 | 8 8 13
9. JIu"enHple onepaTopsl. 32 | 8 10| 14
HToro no conep:xkarebHomMy moayaw 2 | 121 | 34 34| 53
Coaep:kaTeabHblii MOAYJIb 3
10. OCHOBHBIE MOHATHUS TEOPUH TPYII. 41 | 6 | 10 25
11. Konctpykuuu Ha rpymnmnax. OCHOBHas 43 | 6 | 12 75
Teopema abeJIeBbIX IPYIIIL
12. Kosblia ¥ 110Jisl: OCHOBHBIE MOHSITHSL. 45 1 6 | 14 25
HTroro no cogepxareabHomy moayiaw 3 | 129 | 18 | 36 75
Bcero uacos 378 1 88 [ 36 |70 | 184
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5. TEMATHUKA JIEKIIMUOHHBIX, TIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBblI JJeKIIMOHHBIX 3aHATHH

Conep:xanue TeMbl

KoanuectBo
4acoB

Ounas | 3aounasn
dopma | dopma

CucreMbl TMHENHBIX YpaBHEHUM, MeTo 'aycca.

4

[TepecranoBku u3 n yucen. [logctanoBku n-oit crenenu. ['pynna
MOJACTAaHOBOK

OnpenenuTeny n-ro NopsijKa, OnpeieIeHHe 1 CBOMCTBA.

MuHopsl, anredpandeckue gonoiaHeHus. Teopema Jlamaca.

MeTobl BeIUKCIEHUS onpenenuTenei. Onpenenutens Banaepmonaa.

IIpaBuio Kpamepa peniennsi CucteM JJUHEHHBIX YPAaBHEHUN.

N NN | |Ww

Matpuupl. Onepanuu cJIoKeHUsI MaTPULl 1 YMHOKEHUSI MaTPULIbI HA
yucsio. CBoMCTBa onepanuid.

[NCT | \OX § O] | \O} | O BN \S)

Omneparnust ymHOkeHHs1 MmaTpuil. CBoiicTBa oniepanmu. Teopema 00
orpeieNnuTele npou3BeaeHus Marpull. OOpaTHas MaTpULa, YCIOBHS
CYHIECTBOBAHHSI.

DneMeHTapHbIe TPeoOPa30BaHMs U IIEMEHTAPHbBIE MAaTPHUIIHL,
OTBICKaHHE OOPaTHON MAaTPHIIBI TP TOMOIIHN 3JIEMEHTAPHBIX
npeoOpa3oBanuii. Pemenne MaTpuuHbIX ypaBHeHHH. Pemenue cuctem
JIMHEMHBIX YPaBHCHUH.

10

[Tone xommuIeKCHBIX uncen. Anredpandeckas GpopMa KOMIUIEKCHBIX
YHCeJl, ONepalysi CONPsHKEHMsI, CBOMCTBA.

11

Tpuronomerpudeckass ¢opMa KOMIUIEKCHOTO 4Yucia. J[eWcTBUS Han
qucIaMy B TpUTOHOMeTpuieckoit popme. @opmyna Myaspa. Kopuu u3
KOMIUIEKCHBIX 4Hcell. [ pynmna kopHei u3 1, mepBooOpa3Hbie KOPHHU.
I'eomerpuueckas uHTEpHIpeTaus JeHCTBUM HAJl KOMIIJIEKCHBIMU

YU CJIAMH, HEPABEHCTBA JIJII MOJYJIEH.

12

Komnb1io MHOTOWIEHOB OT OJJTHOM NEPEMEHHOM, TETUMOCTh C OCTATKOM.
CBOHCTBa AEIMMOCTH MHOTOWIeHOB. HanOoJpImmid 00IuMiA AeIUTENb U
anroput™ EBkiuna. BzauMHO pOCTbIE MHOIOYJIEHBI, KPUTEPUI
B3aUMHOM IPOCTOTHI.

13

Kopuu muorounenoB. Teopema besy, cnencteue. Kparusie KopHH,
ycioBus cymectBoBanus. Cxema ['opHepa. OcHOBHas TeopeMa
anreOpsl, cnencteust. @opmyiel Jlarpanxka, Buera, Teitnopa.
[IpruMeHeHne B 2JIeMEHTApPHOW MAaTEMATHUKE.

14

MHorousneHs! Haj OJIEM JEHCTBUTEIBHBIX YACET, IPUBOIUMOCTD,
panroHanbHble KOpHH. [Tose pannoHambHBIX Jpobei, pa3noxeHue
panoHaNBHBIX ApoOeit B cymMmy npocteimmx. [Ipumenenue B
3JIEMEHTAPHOU MAaTEMATHKE.

15

[ToHsiITHE TMHEWHOTO TPOCTPAHCTBA, TPOCTEUIIINE CIECICTBUS U3
akcuoM. IloanpocTpaHcTBa, ONpeneseHue U KPUTEPHIA.

16

JluneliHas HE3aBUCUMOCTD M 3aBUCUMOCTb BEKTOPOB, 3KBUBAJICHTHbIE
cucTteMbl. bazuc npocTpaHcTBa, pa3MEpHOCTh, KOOPAUHATHI BEKTOPOB.

17

MaxkcumanbHbIe JIMHEHHO He3aBUCUMBIE MOACUCTEMBI, paHT' CUCTCMBbI
BEKTOPOB. PaHr MaTpuilpl, TEOpeMa 0 paHre MaTpuiibl. JInHelHbIE
0005104k, CyMMa U TiepecedeHre MOAMPOCTPAHCTB, PsIMasi CyMMa.

18

CBa3b Mexly 6a3ucamMu IpOCTPaHCTBA, IPEOOpa30BaHUE KOOPANHAT.
PazMepHOCTh CyMMBI ITOTPOCTpaHcTB. M3oMopdhu3M npocTpaHCTB.
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19

Kpurepuii coBMECTHOCTH JIMHENHHBIX cucTeM. OTHOPOHBIE CUCTEMBI,
Oa3ucHbIe peneHus. ToNMKOBaHWE MTOANPOCTPAHCTB, KaK pelieHUuH
OOHOPOJHBIX CHUCTCM.

20

EBKknn10BO M yHUTapHOE NpocTpaHcTBa. CKalsipHOE TPOU3BEACHHUE,
CBA3b C DJIEMEHTAPHON MaTeMaTUKOU. [JIMHBI BEKTOPOB, YTOJI MEKIY
BeKTOpaMu, HepaBeHCTBO Komu-byHnskosckoro. [Ipouenypa
OpPTOTrOHAJIN3AIIMH, OPTOHOPMHUPOBAHHBIHN Oa3uC.

21

N3omMopdu3m eBKINA0BBIX TPOCTPAHCTB. Paznoxkenue eBKiInaoBa
MPOCTPAHCTBA B NMPSAMYIO CYMMY OAIIPOCTPAHCTBA U €TI0
OPTOTOHAJIBLHOTO AONOIHEHUs. OpTOroHaIbHAs MPOEKIIMS BEKTOpa Ha
MOJIPOCTPAHCTBO, onpeaenuTens [ pamma. Meroa HauMeHbIINX
KBaJPATOB.

22

Jlunetinpie GyHKIIMOHAIBI, CONPSDKCHHBIC TPOCTPAaHCTBA. brnHEHbIE
¢dopmsbl, ux marpuubl. KBagpatuunsie popmbl. Kanonnueckuit Bux
KBaJpaTHuHbIX hopm, MeTo] Jlarpanxa.

23

Meton SlkoOu mocTpoeHus: KaHOHHUYECKOTo 6a3uca. [lomoxurensHO
olpezesieHHbIe KBaipaTuuHble hopmbl, kputepuii CuibBecTpa.

24

3aKOH MHEPIMH KBapaTHUHBIX GopM. PaHr kBagpaTHUHBIX opM U
paHr ux mMarpui. PopMbl B yHUTAPHBIX POCTPAHCTBAX, SPMUTOBBI
KBaJIPaTHYHbIE (DOPMBI.

25

JIuHelHbIE OnepaTopsbl U UX MATPULBL, IPOCTEHIINE CBOUCTBA. SIapo u
paHr JuHeHOoro onepartopa. Onepauu HaJl JUHEUHBIMU ONIEpaTOpamMu
u MatpuaMu. CBs3b MEXK]ly MaTpUILIAMH OIIEPATOPa B PA3HBIX
0a3ncax, CBOMCTBA MOJOOHBIX MaTPHIIL.

26

MHBapuaHTHBIEC TOANPOCTPAHCTBA U IUATOHAIBHBIE MATPHUILBI.
XapaKkTepucTUYECKNEe MAaTPHUIIbI U XapaKTEPUCTUYECKIE MHOTOWIICHBI.
CoOcTBEHHBIE BEKTOPHI ONIepaTopa. Y CIIOBUE TUArOHATH3AIUN
JIMHEMHBIX ONEPaTOPOB.

27

JluHelHbIe onepaTopsl B €BKIMI0BOM (YHUTAPHOM) IPOCTPAHCTBE.
CompsiKeHHBIE OTIEPaTOPhI U KX MaTpHIIBl. CaMOCONPSKCHHBIE
oneparopsl, X AuaroHanuzanus. Mzomerpuyeckue (OpTOroHaIbHEIE,
YHUTApHBIC) OTIEpaTOpPHI, cBOMCTBA. CyIeCTBOBAHHE COOCTBEHHOTO
6a3uca sl YHUTAPHBIX OIIEPaToOpoOB.

28

[TpuBeneHne KkBaapaTHUHBIX (HOPM K TIIaBHBIM OcsM. ToJkoBaHUE
HEKOTOPBIX TEOMETPUIECKUX MPeoOpa3oBaHmii (OBOPOT HA YTOJ,
CHMMETpHS), KaK JIMHEHHBIX OMEPaTOPOB, OTBICKAHUE MATPHIT TAKUX
npeoOpa3oBaHuii B OpTOHOPMHpPOBaHHOM Oa3zuce. [IpumeHeHe B
AHAJIMTUYECKON r€OMETPHH, IIKOJbHON MaTEMaTHKE.

29

Anrebpanyeckue onepamnuu, rpynibl, MOAYTPYIIbl, MOHOUIBIL.
W3omopdusmsl, Teopema Kemutu. [loarpynmsl, cucteMbl 00pa3yronux.

30

[uknuaeckue moaArpymnbl (KOHEYHbIE U OECKOHEYHBIE), K X
OIKCaHME C TOYHOCTHIO 10 n3oMopdusma. I'omomopdusmsl rpynn

31

CwmexHble ki1accsl, TeopeMa Jlarpanxa. HopmanabHble MOATPYIIbI,
dakropuzars. Teopema 0 roMoMophU3Max TPyl

32

[Ipsimble CyMMBI M IpsIMBIE NTPOU3BEACHUS rpynil. Pasnoxenue
LUKJINYECKUX IPYII B IPSIMYIO CYMMY.

33

PasnoxxeHue rpynmn B npsiMmyro cymmy p-rpyni. PaznoskeHnue p-rpynm B
PSIMYI0 CYMMY IPUMAPHBIX HUKINYECKUX MOATPYI.

34

Konbua u nosnst, npocteitue cBorictBa. Meansl koel, Koabla
TJIaBHBIX UJI€AJI0B, KOHTPYHIIMHU 110 MOJIYJIIO uaeana. Teopema o
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romoMop¢usmax kojeu. [Ipsmbie cymmsl koster]. PakTopu3amus mo
IIPOCTOMY HJ€aNTy.

35 XapakrepucTuka noJie, npoctsle nois. Ioms Nanya.
AnreOpandeckue U TpaHCIEHAEeHTHBIE paciuperus. CTpoeHue 2
IIPOCTHIX PACIIUPEHUM.

Bcero 88

TeKcThI IEKIUi TPUBECHBI B y4eOHO-METOJMUECKOM KOMILIEKCE TUCIIUIUTHHBL, B 00JIAYHOM
xpanunuie https://cloud.mail.ru/public/587N/37KmW2PTT, B MmaTepuanax IuCTaHIIMOHHOTO Kypca
Jluneiinas anre0pa http://dl.donnu.ru/login/index.php wa mnardopme Moodle yauBepcurera.

Tembl NpaKTHYECKUX 3aHATHH

KoanuyecTBo yacon

w/ Conepxanue TeMbl Ounas | 3aouHas
dopma ¢opma

1 Anrebpanyeckue onepamuu, rpynibl, MOIYTPYIIbl, MOHOUIBI.
N3omopdusmsl, Teopema Kemu. [Toarpynmsl, cucteMsr 6
00pa3yromux.

2 [uknuaeckue moaArpymnibl (KOHEYHbIE U OECKOHEYHBIE), K X 6
OIKCaHME C TOYHOCTHIO 10 n3oMopdusma. 'omomopdusmsl rpymn

3 CwmexHble Ki1accsl, TeopeMa Jlarpanxa. HopmanabHble MOATPYIIbI, 4
dakropuzanys. Teopema 0 roMoMophu3Max TpyIiL.

4 [Ipsimbie cymMMBI ¥ TTpsIMBbIE TIPOU3BECHHS TpyIil. Paznoxenue 4
LUKJIMYECKUX IPYI B IPSIMYIO CYMMY.

5 PasnosxeHune rpynn B IpsMyro cymmy p-rpynit. Pasioxenue p-rpymnm 4
B [IPSIMYIO CYMMY IPUMapHbIX [UKINYECKHUX HOTPYIII.

6 Konbua u nosnst, npocteitiue cBorictBa. Meansl koel, KOJabla
[JIABHBIX MJEAJI0OB, KOHTPYIHIIUHU 10 MOAYIIO ujeana. Teopema o ]
romoMop¢usmax kojeu. [Ipsmbie cymmbl Koster]. PakTopu3aius mo
MIPOCTOMY HJAEAITY.

7 XapakrepucTuka noJie, npoctsle nois. Ioms Nanya.
AnreOpandeckue U TpaHCIEHACHTHBIC paciuperus. CTpoeHue 4
IIPOCTHIX PACIIUPEHUM.

Bcero 36

[Tnanb! (MPaKTHYECKUX, CCMHHAPCKUX ) 3aHIATHH C YKa3aHUEM PacCMaTPHBACMBIX BOITPOCOB H
BBITIOJTHSAEMBIX 33JIaHUH TPUBEICHBI B Y4eOHO-METOAMYECKOM KOMILJIEKCE JUCIUILINHBL, B 00JIAYHOM
xpanwmie https://cloud.mail.ru/public/587N/37KmW2PTT, B matepuanax JUCTAaHIIMOHHOTO Kypca
Jluneitnas anre6pa http://dl.donnu.ru/login/index.php Ha mnathopme Moodle yauBepcurera.

Tembl 1a00paTOPHBIX padboT

KoanuecTBo uacoB

Ne
u/n Conep:xkanue TemMbl Ounas | 3aouHas
¢opma ¢opma
1 CucrteMbl TMHEWHBIX YpaBHEHUH, MeToq ['aycca. 4
2 IIepectanoBku u3 n uucen. [loacranoBku n-oi crenenu. [ pymnma 2
ITOJACTAaHOBOK
3 OnpenenuTeny n-ro Nopsiika, ONpeeIeHUe U CBOWCTBA. 2
4 MuHopsl, anredbpanyeckue gonoaHeHus. Teopema Jlamaca. 2
5 Merto/ibl BeIYMCIEHUS onpenenureneid. OnpeaennTennb ’
Bannepmonpa.
6 IIpaBuno Kpamepa pemennsi cucteM JUHEHHBIX YPAaBHEHUN. 2
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Matpuupbl. Onepanuu cI0KeHUs MaTPULl 1 YMHOKEHUSI MaTPULIbI HAa
yucio. CBOMCTBA onepanuii.

Omnepauust ymHOxeHust marpuil. CBoiicTBa onepauuu. Teopema 06
olpeenuTeie npousseaeHus Marpull. OOpaTHas MaTpULa, YCIOBHS
CYHIECTBOBAHMSI.

DneMeHTapHble TPeoOpa30BaHUS U AJIEMEHTapHbIE MAaTPHIIBI,
OTBICKaHHE 00paTHON MaTPHIIbI TPH TOMOIIHN 3JIEMEHTAPHBIX
npeoOpa3zoBanmii. Pemmenne MaTpuyHbIX ypaBHeHUH. Perenne
CUCTEM JIMHENHBIX YPABHEHUM.

10

[Tone KOMIUIEKCHBIX Yncel. Anredpandeckas popmMa KOMIUIEKCHBIX
YHCel, OTIePALUs] CONPSDKEHMS, CBOMCTBA.

11

Tpuronomerpuueckas ¢popma KoMIUIEKCHOTO uucia. JlefictBus Han
YUCJIaMH B TpUTOHOMeTpuieckoit popme. @opmyna Myaspa. Kopau
13 KOMILUTEKCHBIX uncel. ['pymma kopHe# u3 1, mepBooOpa3HbIe KOPHU.
['eomeTpuyeckas nHTEpHIpETALUSA ICUCTBUNA HAJl KOMIIJIEKCHBIMU
YHCJIAMH, HEPABEHCTBA JIJISI MOJYJICH.

12

KoJ1b110 MHOTOUJIEHOB OT OAHOM EPEMEHHOM, IETUMOCTh C
octatkoM. CBoiicTBa IeIMMOCTH MHOrowIeHoB. Hanbombmmii
oOmuii nenutens U anroput™ EBkinaa. BzanmHo npocTsie
MHOT'OYICHBI, KPUTEPUI B3aUMHOM IIPOCTOTBHI.

13

Kopnu muorounenos. Teopema be3sy, cneacrsue. KpatHele KopHH,
ycioBus cymectBoBanus. Cxema ['opHepa. OcHOBHas TeopeMa
anreOpsl, cnencteust. @opmyiel Jlarpanxka, Buera, Teitnopa.
[IpruMeHeHne B 2JIeMEHTAPHOW MAaTEMATHUKE.

14

MHorousneHs! Haj M0JIEM JEMCTBUTENBHBIX YHCET, IPUBOIUMOCTbD,
parnmoHanbHbIe KopHU. [Tosie parmoHaIbHBIX APOOEH, pa3ioKeHNE
panMoHanbHBIX Jpobeit B cymmy npocreiimux. [Ipumenenue B
AJIEMEHTAPHON MaTEMATHKE.

15

[loHsiTHE TUHENHOTO IPOCTPAHCTBA, IIPOCTEUIIINE CIEICTBUS U3
akcuoM. [TogmpocTpaHcTBa, onpeaeeHne U KpUuTEPU.

16

JIuHeitHasg HE3aBUCUMOCTh M 3aBUCHMOCTh BEKTOPOB,
SKBUBAJICHTHBIE CUCTEMbI. ba3uc mpocTpaHcTBa, pa3MepHOCTD,
KOOPJIMHATHI BEKTOPOB.

17

MaxkcumanbHble JIMHEIHO He3aBUCUMBIE MOoACUCTEMBI, paHT' CUCTCMBbI
BEKTOPOB. PaHr MaTpuilpl, TEOpeMa 0 paHre MaTpuilbl. JInHelHbIE
0005104k, CyMMa U IepecedeHre MOAMPOCTPAHCTB, MPsiMasi CyMMa.

18

CBa3b Mexly 6a3ucamMu IpOCTPaHCTBA, IPEOOpa30OBaHUE KOOPANHAT.
PazMepHOCTh CyMMBI TOTPOCTpaHcTB. M3oMopdu3M mpocTpaHCTB.

19

Kputepuii coBMeCTHOCTH TUHEUHBIX cucTeM. OHOPOIHbIE
cucTeMbl, 0a3ucHbIe perieHus. TolKoBaHHe MOAIPOCTPAHCTB, KaK
pelIeHUN OTHOPOAHBIX CUCTEM.

20

EBKknn10BO M yHUTapHOE npocTpaHcTBa. CKalIsipHOE MPOU3BEACHUE,
CBA3b C DJIEMEHTAPHON MaTEeMaTUKOU. [JIMHBI BEKTOPOB, YIOJI MEKIY
BeKTOpaMu, HepaBeHCTBO Komu-byHskosckoro. [Ipouenypa
OpPTOTrOHAJIN3AIIMH, OPTOHOPMHUPOBAHHBIN Oa3uC.

21

N3omopdusm eBKINA0BBIX TPOCTPAHCTB. Paznokenue eBKiInaoBa
IIPOCTPAHCTBA B IIPSIMYIO CyMMY MOANPOCTPAHCTBA U €TI0
OPTOTOHAJIBHOTO JONOJIHEHUsI. OpTOroHaIbHAS MPOEKIMS BEKTOpa
Ha IOAIPOCTPAHCTBO, ONpeaennuTenb I pamma. MeTo HaMMEHbIINX
KBaJPATOB.
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22 Jlunelinple GyHKIMOHAIIBI, CONPSIKEHHbIE TPOCTPAHCTBA.
bununeitasie Gopmel, ux MaTpuilsl. KBagparuanbsie GOpMEI. 3
Kanonunyeckuii BUj| KBaipaTiyHbIX hopM, MeTon Jlarpanxa.

23 Meron SIlko6u moctpoeHus: kaHoHn4deckoro 6asuca. [TojgoxxutensHO
orpeJieIeHHbIE KBaapaTHuHble GopMbl, kputepuii CHIIbBECTpA.

24 3aK0oH WHEPIMHU KBaIpaTHIHBIX (hopM. PaHT KBagpatndHbIX GopM 1
paHr ux Marpull. QoOpMbI B YHUTAPHBIX IPOCTPAHCTBAX, SPMHUTOBBI 3
KBaJpaTHIHbIE ()OPMBI.

25 JIuHeitHbIe onepaTopbl U KX MATPUIIbI, TPOCTENIIIME CBOMCTBA. SAapo
U PaHr JIMHEHHoro oneparopa. Onepanuu Hal TMHEWHBIMU
ornepatopamu 1 MaTpunamMu. CBs3b MEXIy MaTpULIaMH OIIEpaTopa B
pa3HbIX 0a3ucax, CBOHCTBA NOJOOHBIX MAaTPHIL.

26 WNuBapuaHTHBIE NOAMPOCTPAHCTBA U JUATOHATBHBIE MATPHIIBI.
XapakTepucTUUECKUE MaTPUIIbI U XapaKTEPUCTUUECKUE
MHorouIeHbl. COOCTBEHHBIE BEKTOPHI OriepaTopa. Y CIIOBHE
JIMaroHajau3alyy JUHEUHBIX ONEPaTOPOB.

27 Jlunelinpie onepaTopsl B €BKJIMI0BOM (YHUTAPHOM) MPOCTPAHCTRBE.
ConpsxkeHHbIe oniepaTopsl U X MaTpuibl. CaMOCONPSKEHHBIE
orepaTophl, X quaroHanuzanus. M3zomerpruyeckue (OpTOroHalbHbIE, 2
YHUTapHBIE) ONepaTopsl, cBOKHCTBA. CyIecTBOBaHHUE COOCTBEHHOTO
6as3uca JijIsl YHUTapHbIX ONIEpPaTOPOB.

28 [IpuBenenre kBaApaTUUHBIX (POPM K TJTaBHBIM OCSM. TOJIKOBaHUE
HEKOTOPBIX TEOMETPUUIECKUX MPeoOpa3oBaHmii (OBOPOT HA YTOJ,
CUMMETpHUS), KaK JMHEHHBIX OMepaTOPOB, OTHICKAHUE MATPHUIL TAKUX 4
npeoOpa3oBaHuii B OpTOHOPMHpPOBaHHOM Oa3uce. [IpumeHeHe B
AHAJIMTUYECKON r€OMETPHH, IIKOJbHON MaTEMaTHKE.

Bcero 70

ConepxaHue JTaOOPATOPHBIX PAadOT M METOJUYCCKHUE PEKOMEHJIAIMU K WX BBITOJHEHHUIO
HpI/IBe,Z[GHBI B y‘-IeGHO-MCTO,Z[I/I‘-IGCKOM KOMIIJICKCC AOUCHMIIIIMHBI, B OGHa‘-IHOM XpaHI/I.HI/IH_[e
https://cloud.mail.ru/public/S87N/37KmW2PTT, B Matepuanax DUCTAaHIIMOHHOTO Kypca JIuHeiHas
anreOpa http://dl.donnu.ru/login/index.php na mnarpopme Moodle ynuBepcurera.

6. OPTAHU3AIIAA CAMOCTOATEJBbHOMN PABOTHI CTYJIEHTOB

. KoanyecTBo yacos
u/n Ha3BaHnue Tembl Ounas | 3aouHas
¢opma ¢opma
1 CucreMbl JTUHEMHBIX YpaBHEHUH, MeTo] ["aycca. 12
2 ['pynnsl, rpynna nojacTaHoBOK. OnpenenuTenu n-ro NopsaKa. 11
3 Anrebpa MaTpHIlL. 11
4 KommiekcHble uncna. 11
5 MHOro4ieHbl OT OAHON NEPEMEHHOM. 11
6 JInHeitHbIe TPOCTPAHCTRA. 13
7 EBKJIMIOBBI IPOCTPAHCTBA. 13
8 KBaapatuunbie GopMEI. 13
9 JIuHelHbIE OlepaTopBI. 14
10 | OCHOBHBIE TOHATHS TEOPUU TPYIIIL. 25
11 | Koncrpykiuu Ha rpynnax. OcHoBHas Teopema abesIeBbIX IPYIIIL. 25
12 | Koabpla v mossi: OCHOBHEIE ITOHATHS. 25
Bcero 184
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ConeprkaHue cCaMOCTOSITETLHOH (B T.4. MHAMBHIYaTBHOH ) paOOTHI ITO TEMaM U METOTHUECKUE
PEKOMEH/IAIINY 110 €€ BBITIOJTHEHHIO IPUBE/ICHBI B Y4€OHO-METOIUYECKOM KOMIUIEKCE TUCIUTLINHEI,
B oOmaunoM xpaHwmmie https://cloud.mail.ru/public/S87N/37TKmW2PTT, B marepuanax
TUCTaHIIMOHHOTO Kypca JluneliHas anrebpa http://dl.donnu.ru/login/index.php nHa mmatdopme
Moodle yauBepcuteTa.

7. KOHTPOJIBHBIE BOITPOCHI K IPOMEXXYTOYHOMN ATTECTAIIUA

Conep:karejbHbI MOaYJIb 1

1. CucTemMbl TMHEWHBIX YPAaBHEHU: OCHOBHbBIE TTOHSTHSI.

2. Metoa I'aycca penieHnsi CUCTeM JIMHEHHBIX YPaBHEHU.

3. IlepecTanoBku n-HOM cTeneHu. IHBepcus B nepectaHoBKe. TpaHCIO3UIINS B IEPECTAHOBKE.

4. IToxcTaHOBKH N-HOM cTeneHu. YeTHOCTh MOJACTAaHOBKHU. Y MHOKEHHUE MOJICTAHOBOK, rpymmna
MOJICTAHOBOK.

5. Onpenenenue geTepMUHAHTOB. CBOMCTBA ONMPEIETUTES.

6. MuHOp, TOTIOJIHUTENBHBI MUHOD, anredpandeckoe nononHeHue. Teopema Jlamnaca.

7. Meton Kpamepa penieHusi CUCTEM JIMHEHHBIX YPAaBHEHUN.

8. Marpuupl, omnepalnuu CIOXKEHUS MaTPHUI] U YMHOXEHHUsS MaTpHI] Ha YUCIO, CBOMCTBA
onepanui.

9. YMHOX€EHUE MaTpull, CBOWCTBA ONEepaLiy.

10. Kputepuit 00paTUMOCTH MaTpHII.

11. Anrebpandeckasi hopMa 3amucH KOMIUIEKCHOTO YKclia. PABEHCTBO KOMILIEKCHBIX YHCEIN B
anreOpanveckoit popmMe 3anmucu. AnredpandecKkue oneparuyd Ha MHOYKECTBE KOMIUIEKCHBIX YHCEI B
anredpandeckoi popme.

12. T'eomerpuueckass WHTEpPHpETAMs KOMIUICKCHBIX 4ucen. TpuroHomerpuyeckas dopma
KOMIIEKCHOTO YHUCIIA.

13.IIpou3BeneHne, 4acTHOE KOMIUIEKCHBIX YHCENT B TPUTOHOMETpUYeckoi (hopme. Dopmymna
MyaBpa; BBIYHMCICHHE BCEX 3HAYEHU KOpHSA M3 KOMIUIEKCHOro 4yucia. CBoiicTBa MoOAyls H
apryMeHTa.

14. KopHu U3 equHULbI, MYIbTUIUIMKATUBHAS TPYIIIAa KOPHEH n-0il CTENeHN U3 €UHUIIBI.

15. Oneparnus conpspKeHHsI, €€ CBOMCTBA (C JJOKA3aTeIbCTBOM).

16. Onpenenenus rpymnibl, MOHOUIA, TOIYTPYIIbI, TPYIIIOUA.

17. Onpenenenne Koablia, KOMMYTaTUBHOTO KOJIbIIA, KOJIbIIA C €AMHUIIEH, TTOJIS.

18. Koaplmo MHOTOYICHOB OT OJHOIO HEHM3BECTHOT'O, ACIUMOCTh C ocTaTkoM. CBoHCTBa
J€TMMOCTH MHOTOYJIEHOB.

19. HanGonpmuit o0muii genurens u anroput™ EBknnaa. B3auMHO TpocTble MHOTOUJICHBI,
KpPUTEPUI B3aUMHOU MPOCTOTHI.

20. Kopuu w™HorouneHoB. Teopema besy, cneacrBue. KpaTHble KOpHHM, YCIOBHS HX
CyILIECTBOBAHUSI.

21. OcHoOBHas TeopeMa anreOpsbl, CIEACTBHUS.

22. ®opmynsl Jlarpanxka, Bueta, Telnopa. [IpumeHenne B 3J1eMEHTapHOM MaTEMATHKE.

23. MHorowIeHbl HaJ| MOJIeM ACHCTBUTEIbHBIX YUCEI, TPUBOAUMOCTD, PAlldOHATbHBIE KOPHHU.

Conep:xatejJbHbIH MOIYJIb 2

24. TloHsTHE TUHEWMHOTO MPOCTPAHCTBA, MPOCTEUIIINE CICACTBUS U3 aKCUOM.

25. IlognpocTpaHCcTBa, TMHEHHBIE 000IOUKH.

26. CymMa 1 nepecedeHue nornpoCTPaHCTB, MpsiMasi CyMma.

27. JInneliHasi HE3aBUCUMOCTh M 3aBUCUMOCTb BEKTOPOB, SKBUBAJIEHTHBIE CCTEMBI.

28. ba3uc nmpocTpaHCcTBa, pa3MEPHOCTh, KOOPAUHATHI BEKTOPOB.

29. MakcuMmainpHble JTMHEWMHO HE3aBUCUMBIE IOJCHUCTEMBI, PaHI CHUCTEMbl BEKTOpOB. PaHr
MaTpHIbl, TEOPEMA O PAHT'€ MATPHULIBI.



30.
31.
32.

Cas3p Mex 1y 0azrcaMu MPOCTPAHCTBA, MPeoOpa3zoBaHue KOOPAUHAT.
H3omopdu3m npocTpaHCTB.
Kpurepuii COBMECTHOCTH JTUHEUHBIX CUCTEM.
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33. OgHOpOAHbIE CUCTEMBI, Oa3UCHBIC pelieHus. ToIKOBaHHE MOIIMPOCTPAHCTB, KaK PELICHUN
OJTHOPOJIHBIX CHCTEM.

34. EBxnmuaoBo mpocTpaHcTBa. CKalgpHOE IPOU3BEACHUE, CBSI3b C  DIIEMEHTapHOMN
MaTEMaTHKOM.
35. JInuHbBI BEKTOPOB, YIOJl MEKIY BEKTOpamu, HepaBeHCTBO Komm-byHskoBckoro.

36.

[Iponienypa opToroHanu3ayu, OpTOHOPMUPOBAHHBIIN Oa3uC.

37. OproroHasibHas NPOEKIU BEKTOPA Ha MOAIPOCTPAHCTBO, onpenenurens ['pamma. Meton
HAaUMEHBIINUX KBAaJPATOB.

38.
39.
40.
41.
42.
43.
44.
46.
47.

49.
50.
51.
52.
53.

bununeitasie hopmebl, ux Matpuilsl. KBagparuausie GopMel.

Kanonnueckuit B KkBaipaTHIHBIX (opM, MeTo Jlarpanxka.

Mertoa SIko0u mocTpoeHus] KAHOHMYECKOTro Oas3uca.

[TooxuTensHO ONpeaeeHHbIe KBaapaTuuHbie popMbl, kpuTepuii CuinbBecTpa.

3aKOH WHEPIHH KBaAPAaTUIHBIX (hopM. PaHT KBagpaTUIHBIX POPM M paHT UX MATPHII.
JIvHeiHbIe onepaTophl U UX MaTPHULIbI, TPOCTEHIIINE CBOMCTBRA.

SInpo 1 paHr TMHEHHOTro oIeparopa.

CoOcTBeHHBIE BEKTOPHI OTlepaTopa. Y CJIOBHE THAarOHAIM3AIIMY JTMHEHHBIX OTIEPaTOPOB.

JluneliHple omepaTopsl B EBKJIMIOBOM (YHHTapHOM) mpocTpaHcTBe. ConpsKeHHbIE
OTepaTopsl U MX MaTpHIlbl. CaMOCONPSHKEHHBIE OTIEPaTOPhI, UX THArOHaIH3aIHs.

48. TlpuBeneHue KBagpaTUYHBIX (OPM K TJaBHBIM OCsAM. TOJKOBaHHWE HEKOTOPBIX
T€OMETPUUYECKHUX MpeoOpa3oBaHuil (ITOBOPOT HA YToJ, CUMMETPHS), KaK JHHEHHBIX OIMEepaTOpOB,
OTBICKaHUE MATPUI] TAKUX MPEOOPa30BaHUI B OPTOHOPMHUPOBAHHOM Oa3uce.

Conep:xarejbHbIA MOAYJIb 3

AnrebGpanueckas onepanus, rpynmnoui, HoJayrpymnmna, MOHOU I, TpyImma.
N3omopdusm rpymm. Teopema Koamu.
[Toarpynmsl: onpeneneHne U KpUTepUid, MPUMEPBHI.
[uknnyeckue rpymnmnsl.
H3omophu3mMbl IUKIMYECKUX TPYII; TMOPSAOK JJIEMEHTa TPYIIbl; KOHEYHas

OecKOHeuHas IUKJINYECKHUE TPYIIIBI

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

JIeBblii ¥ paBbIil CMEKHBIE KJIACChI; CBOMCTBA CMEKHBIX KJIACCOB.
Teopema Jlarpanska; HHIEKC MOATPYIIILI B TPYIIIIE.

HopmainbHble TOATrpyNbl; KPUTEPUNA HOPMAIBHOCTH MOATPYIIIL.
@akroprpynmna. LIuKIN4HOCTh (haKTOPrpyIIbl HUKIMYECKONU TPYIIIBI
["'oMoMOpdu3MBI TPYIITI, CBOMCTBA TOMOMOP(HU3MOB.

SAnpo romomopduzma.

Teopema o romoMoppu3Max rpyrm.

[Ipsimoe nmpousBeneHue (npsAMas cymma) rpymi.

Kputepuu npsimoro npousseneHus (IpSMON CyMMBbI) TPYIII.

[Ipumaphbie nuKIMYeCKUE Tpynibl. Teopema 0 MPUMapHBIX HUKIWYECKUX IpyInax.
OcHoBHas TeopeMa TEOPUH KOHEUHBIX abeIeBbIX TPYIIIL.

Omnpenenenne u npuMmepsl koJiell. [Ipocreiinie cBoicTBa.

OnpeneneHre 1 TpuMepbI MOJIEH.

[Toxkosbo ¥ moAnose, KPUTEPUN NOAKOIbLA U ITOIITOJS.

Wnean, rnaBHbIi naean; KpUTEpU uaeana.

Nzomopdusm u romomMophr3M KOJbLA; AP0 TOMOMOphHU3Ma.

CpaBHeHue 1Mo MO0 ujaeana, GakTOPKOIbIIO.

Teopema o roMmoMOppu3Max KoJeil.

XapakTeprucTHKa MOJI.

[Ipocroe none; TeopeMa 0 CTPOCHUU MPOCTHIX MoJiel. Pacimpenue nomneu.

)51
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8. OBPA3EI 3AJAHUA MOAYJIbHOI'O KOHTPOJIA

IOV BIIO «IOHELKWIT HALTMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT
Hanpagsnenue noarorosku: 01.03.01 Maremartuka
[Tpoduns: MaTemaTuka

Ounas ¢popma oOyuenus. Cemectp: 1

VYuebHas gucruruinHa: Anredpa

Mopny/ibHasi KOHTPOJIbHAsA padoTa
Bapuant Ne 1
1. IlonsTHE TMHEHHOTO MPOCTPAHCTBA, IPOCTEHIIINE CIEACTBHS U3 aKCUOM (J10Ka3aTh 2-3
CBOMCTBA).
2. JIlunelHbpIe onepaTopbl U UX MATPHUIIbI, TPOCTEUIIINE CBOMCTBA.

a-b b-c

3. IToka3aTp, 4YTO MHOXKECTBO [ — [
c

J | a, b, ce R} ABIAETCA

MOIIIPOCTPAHCTBOM HEKOTOPOTO JIMHEHHOTO MPOCTPAHCTBA, HAWTH 0a3KC M Pa3MEPHOCTb.

4. MOXHO M B MPOCTPAHCTBE BCEX MHOTOYIECHOB OT X HaJ R CTENEHW HE BBIIIE BTOPOM 3a1aTh
CKaJIsIpHOE Tpou3BeIcHNE (POPMYIIOH.

Q) (f.g)=f(=Dg(0)+ f(0)g)+ f(1)g(-1);

) (f,8)=,(0)g0)+ f(D) g+ f(2)g(2);

B) (f,8)=/(0)g0)+ f(D)g1)?
5. Moryt nu nuHEHHO 3aBUCHMBbIE BEKTOPHI OTOOPAa3UTHCS B JIMHEHHO HE3aBUCHUMBIE BEKTOPHI PU
JIEUCTBUU HEKOTOPOTO JIMHEHHOTO orneparopa. Jlokas3aTs.

9. KPUTEPUU OHEHUBAHUA 3AJAHUA MOJAYJBHOI'O KOHTPOJIA

Homep 3a0anusn Konuuecmeo d6annoe
1 10
2 10
3 10
4 10
5 10
Bcezo 50

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT
Hanpagsnenue noarorosku: 01.03.01 Marematuka
[Tpoduns: MaTemaTuka

Ounas ¢popma oOyuenus. Cemectp: 1

VYuebHas qucruiuinHa: Anredpa

DK3aMeHaAIHOHHBIN OnyeT Ne 1
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1. Cuctembl IMHEHHBIX YPABHEHU, PEICHUE CUCTEMbI TUHEUHBIX YPaBHEHUN. DKBUBAJICHTHbBIC
CHCTEMBI. DJIeMeHTapHbIe PE0OPa30BaHMsI CUCTEM JIMHEHHBIX YPaBHEHHA.
2. Kputepuii cymiecTBOBaHUs 0OpaTHON MaTPHIIBL.

., 17 -6 2 3
3. Beruucnurs Mmatputy C~ BC, eciu B = , C= .
35 -12 5 7

4. BEIUUCIUTH

0350
0540
| M =
77 6 4
4223

5. JlokaxuTe, 4TO HEOMpEIeICHHAs CUCTEMA JIMHEHHBIX YpaBHECHUH UMEeT OECKOHEYHO MHOTO
peleHui.

YTBep)K,ZleHO Ha 3aCc€aHnu Kaq)el[pbl BBICIIIEM MAaTEMAaTHUKU U MCTOAUKHU NPCTIOAaBaAHUA MAaTCMAaTUKHN
poTOKOI Ne OT « » 20 1.

3aBeayromuit kadeapoit E.N. Ckada
DK3aMeHaTop JLN. CensikoBa

11. KPUTEPUU OHEHUBAHMUSA SK3AMEHAIIMOHHOI'O 3ATAHUSA

Homep 3a0anusn Konuuecmeo d6annoe
1 10
2 10
3 10
4 10
5 10
Bcezo 50

12. KPUTEPUY OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OOm1ast oleHKa 3HAHUN CTYJEHTOB MO AMCHUILUIMHE TpoBoauTca mo 100-0aymuibHOM mikane
COIVIACHO TAKUM KPUTEPUSM, IPUBEICHHBIM B TaOJIULIE HUXKE.

Coaep:xaTejbHBIE
aep Bup pa6otsl Baniabl
MOIYJIH
BrimonHeHne TOMaIIHUX WHIUBUYaTbHBIX 3aJaHUMA 50
ConepxarenbHbIi —
woys 1 (1 cemectp) MonynbHas KOHTpOJIbHas paboTa /3K3aMeH 50
HTroro 100
BrimonHeHne TOMaIHAX WHIMBUYaTbHBIX 3aJaHUMA 50
ConepxarenbHbIi
MopynsHas KOHTpOJIbHAs paboTa 50
Moaysb 2 (2 cemecTp)
HTroro 100
ConeprxaTeabHbIi BrinosHeHne qoManIHuX WHAMBUAYATbHBIX 3aJaHUN 50
Mozyik 3 (3 cemectp) MonysbpHast KOHTpoJIbHast paboTa / 3K3aMeH 50
HTroro 100




IHopsinok oneHNBaHUS Y4eOHBIX JOCTHKEHN A 00yYaIOIINXCS
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OmeHka o Onenka o 100- OneHka 1mo rocy1apCTBEHHOM IKaje
wkane ECTS | GamnpHOM Hmikane | sk3ameH, AuddepeHIIMpOBaHHbIN 3a4eT 3ayer
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor110) 3a4TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
FX 35-59 2 (HeyIOBIETBOPUTEIHHO) C HE 3a4TEHO
BO3MO>KHOCTBIO TOBTOPHOM aTTeCcTalluu
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MO>XHOCTBIO TOBTOPHOM CAaYul MpHU
yCI0BUHU 0053aTENBHOT0 Habopa
JIOTIOJTHUTEIIBHBIX 0aJJIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIIECCA

VYyeOHbIC 3aHATHS MPOBOIATCS B TJIaBHOM ydeOHOM Kopmyce (yi. YHHBEpCHTETCKas, 24,
Hounenxk, 283001, IHP) yuuBepcurera. Jljiss npoBeAeHUs JICKIIMOHHBIX M MPAKTUUYECKUX 3aHATUN
TpedyeTcs ayauTopusi, o0OpyIOBaHHAs MEJIOBOW WJIM MapKEPHOW JOCKOM, MYJIbTUMEIUNWHBIN
IOPOCKTOP W D3KpaH, HOYTOYK, KOMIUIEKT y4yeOHOW MmeOenu njsl CTyIeHTOB, pabouee MecCTO
pernoaaBaTers.
J171 caMOCTOSITETLHOM PabOTHI UCMOIB3YIOTCSI TEKCTOBBIE U AJICKTPOHHBIE pecypchl HayuHoii
OMOJIMOTEKH YHUBEPCUTETA U APYTHX JICKTPOHHBIX OMOINOTEUHBIX 0a3 TaHHBIX.
B nporecce o0ydeHus CTYICHTH HMEIOT BO3MOKHOCTh HCIIOJIb30BAaTh YIeOHbBIE MaTEpHUaIbI
no aucnuimHe «MaTteMaTuyeckas JIOTHKa», pa3MmenieHHble Ha matdopme Moodle Ilentpa
muctanmoHHoro oopaszoBanusi 'OY BIIO «/{orHY».

14. PEKOMEH/TOBAHHAS JIMTEPATYPA

Koa-Bo Hannumue
Ne IK3EMILIAAPOB | JJIEKTPOHHOM
HaumenoBanmue
n/n B OubmMoTeke BEpPCHU B
JouHY IbC
OcHognaa n1umepamypa
1. Kypom, A. I'. Kypc Bwicmielt anreOpsl : y4eOHUK st
CTYJICHTOB BY30B, OOYYAlOIIMXCS IO CIEIHUATHHOCTIM
"Maremaruka", "llpuxmamnas wmaremaruka" / A. T. 96
Kypomr. — 17-e uzn. — Cankr-IletepOypr : Jlanb, 2008. —
431 c.
2. [Ipockypsikos, 1. B. CoopHUK 33134 IO THHEHHON
anredpe : yueb. mocodbue / . B. IIpockypsikos. — N3 . 78
13-e. — Cankr-IlerepOypr : Jlans ; Mocksa, 2010. —
480 c.
3. 3b13a, A. B. Anrebpa: meronnka o0y4eHus CTYACHTOB
MeIarorM4eCKUX HampaBIeHUN [ DNEKTPOHHBIN pecypc] :
yueOHo-MeTonudeckoe mocodue. Y. 1/ A. B. 3p13a, A. M. +

Kuzumenko, JI. 1. Censaxosa ; I'OY BIIO "loneukwuit
HalnMoHanbHBIN yHUBepcuTer", Kadenpa Boiciieit
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MaTE€MaTUKU U METOJIUKH MPETOJaBaHUsI MAaTeMaTUKH. -
Howneuk : TonHY, 2018. - DnekTpOoHHBIE TEKCTOBBIE
nannbie (1 daiin).

4. Censxoga, JI. 1. Anre6pandeckue CTpYKTYPBI B CUCTEME
byHIaMEHTaIbHON TTOJTOTOBKU OYAYIIETO YIUTEIs
[DnekTpoHHBI pecypc] : yaeOHO-MeToInIecKoe mocooue
/ JI. 1. Censixosa ; 'OY BIIO "lonenkuii
HallMOHAIbHBIN yHUBepcHuTeT". - Jloneuk : JlonHY, 2016.
- DnekTponHble nanuble (1 daiin).

Jlonoanumensvnan numepamypa

5. ®annees, J. K. Jlekuuu no anrebpe: yued. mocodue st
BY30B, OOYYAOIIUXCS MO HANPABICHUSAM IOATOTOBKH M
CHEIHUAILHOCTSIM B OOJIACTH €CTECTBEHHOHAy4Y., Tel. U 27
texH. Hayk / JI.K. ®angneeB. — U3n. 3-e, crep. — CaHKT-
[etepOypr : Jlanp, 2007. — 415 c.

6. ®dannees, /. K. 3agaun o Beicmieii anredpe : yueo.
nocoOue sl CTYICHTOB By30B, 00y4aroIIl. 10 MarT.
crrienmansHOoCcTsM / JI. K. @agnees, U. C. CoMuHCKHH. —
Wzn. 17-e. — Cankt-IletepOypr : Jlanb, 2008. — 288 c.
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15. ”H®OPMANIMOHHBIE PECYPCBbI

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

2. DIneKkTpoHHO-OMOMMoTeuHass cucrteMa JIOHEIKOTO HAIMOHAIBHOTO YHHBEPCUTETa —
http://library.donnu.ru;

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

16. IPOT'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusnas nutien3ust JJOHHY Ne 46484614);

2. Microsoft Office (kopnopatusnas muuensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark mist BeicIuX ydeOHBIX
3aBEJICHUN );

4. JIunenzun GPLansa cBob6oHOTO MporpaMMHoro obecniedeHus: AuTuBupyc Kacrepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.

Pabouass mporpamma paccMOTpeHa W TEpEyTBEpXkACHA Ha 3aceJaHuu Kadeapbl BhICIICH
MaTEeMaTHUKH U METOJIUKH TperoaBanus 0e3 n3Menennii Ha 2022 rog.
[IpoTokon 3acenanus kapeapst Ne 11 ot 14.04.22 r.

3aB. kadenpoii V% £ E. U. Ckada

V&




