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1. Heab 1 32124 OCBOCHUS THCHMILIMHBI

ey TUCHUTNIITUHBI:

* mojydeHue Oa30BBIX 3HAHUN 1O anreOpe: ONpeAeTuTeNd, KOMIUIEKCHBbIE 4YHCla U
MHOTOYJIEHBI, MaTpU4Hasl anredpa W penieHue CUCTEM JMHEHWHBIX YpaBHEHUU, KOHCUHOMEPHBIC
JIMHEMHBIE TPOCTPAHCTBA M JIMHEHWHBIE OIEpPATOPbl, OCHOBHBIE CTPYKTYpPbl COBPEMEHHOM
anreOppl, OMIMHENHbIE U KBaApaTHUHbIE (POPMBIL;

* (GopMHpOBaHME YMEHUM W HABBIKOB IO HCIOJB30BAHUIO JIOTHYECKOTO armapara B
nporiecce 0OydeHus;

* pa3BUTHE JJOTUYECKOTO MBIIIICHHUS;

* [IOJIy4€HHUE MPEeJICTaBICHUsI O IpobieMax 000CHOBaHUS MATEMATUKH;

* popMHpOBaHUE UCCIEAOBATEIBCKUX YMEHUM 00IICHAYIHOTO,

CHeHaTM3UPOBAHHOIO MaTEMaTHUYECKOTO U METOJMUECKOI0 XapaKTepa;

* (opMUpOBaHHE HABBIKOB BJIAJICHUS COBPEMEHHBIMH METOJAaMU aHaIW3a HAYYHOU U
HayYHO-METOAUYECKOM JINTEPATypHI.

3agaum AMCUMIIMHBI:

* chopmupoBaTh 0a30BBIM MOHATHUWHBIA anmapar, HEOOXOIWMBIA HJIsi BOCIPHUATHS M
OCMBICIICHUS TIOCTEAYIOIUX KYpCOB B OJIOKE MAaTeMaTHYeCKUX, HWH(POPMAIMOHHBIX U
METOUYCCKUX THUCIUILIINH,

* 3QJI0XKUTh 0a30Bble 3HAHMS, HEOOXOOUMBIE Ui OCMBICICHHS MAaTeMaTUYEeCKHUX,
MH(POPMAITMOHHBIX U METOJUYECKUX THUCIUILIINH,

* copMUpPOBaTh HABBIKM MAaTEMaTUYECKOI'O MOJEIMPOBAHUS MBICIMTEIBHOIO Mpoliecca
B PA3JIMYHBIX MTPEAMETHBIX 00JIACTSX;

* CrocoOCTBOBATh (POPMUPOBAHUIO HABBIKOB Pa0OTHI C y4yeOHOM, HayyHOW M HAy4HO-
METOIUYECKOM JINTEPaTypOH;

* copMHUPOBATH YMEHUS IPUMEHSTH TIOJyUYE€HHBIE 3HAHUS JJI PEIICHUS alreOpandecKux
3azay;

* JaTh IMPEACTaBJICHUE O COBPEMEHHOM COCTOSIHUU HAyYHBIX HCCIEIOBaHHMI B oOnactu
anreOpsl U CONMPSDKEHHBIX C HEM 001acTsIX 3HAHUU.

2. Mecto qaucuuminnel B ctpykrype OITIOII BO

Huctunnuna «Anredpa» OTHOCUTCA K oOsi3arenbHOM wactu brioka 1 «/lucuumiuab
(MOIynu)» U SBJISIETCSl OJAHOM OCHOBHBIX JUCUUIUIMH (heepaibHOM KOMIOHEHTHI IPEeIMETHON
MOATOTOBKM OakanaBpa (QU3MKO-MaTeMaTudyeckoro obOpaszoBaHus. Ee BKiItoueHHE B yueOHbIN
IUIaH C IIEPBOTO CEMECTpa MEpPBOTO Kypca ompenensercs TeM (akTopoM, YTO € Kypca BbICHIEH
anreOppl HayMHAETCSd MaTeMaTH4ecKoe OO0pa30BaHHME MO MHOTUM JpPYrUM MaTeMaTH4eCKUM
aUcUMIUIMHAM. Tak, 3HaHWS, MOJIyY€HHBIE B 3TOM KypCe, HCIOJB3YIOTCS B AHAJUTHYECKOU
reOMETpPUH, MaTeMaTH4YeCKOM aHaiuze, AudQepeHuuanbHOl TeoOMEeTpUn U TOMOJIOTHH,
JTUCKPETHON MaTeMaTUKe, MaTeMaTH4YECKOM JIOTHKE, TEOPUU YUCET U Jp.

3. TpeOoBaHusl K pe3yJabTaTaM OCBOCHHUS COJICPKAHUS JUCHHUILIMHBI
B coBokymHoctu ¢ gpyrumu aucuuiimHamu - npoduns  «duddepenunansHeie
YpaBHEHHUS, TUHAMUYECKUE CHUCTEMbl M ONTHUMAalbHOE yrpaBieHue » B coorBerctBuu ¢ OI'OC
BO wu OIIOIl BO mno HamnpaBieHHIO MOATOTOBKU 01.03.01-Marematuka (ypoBEHb
OakanaBpuaTa) JUCUMIUIMHA «AnreOpa» HampaBieHa Ha (OPMHUPOBAHHUE CIEIYIOLINX
KOMIIETEHIIUN:

Ob6menpodeccuonanbupie kommnereHuuu (OIIK-3): cmocoben wucmonp30BaTh B
MeJarOTUYECKOMN JeATEIPHOCTH HAyYHbIC 3HAHUA B c(hepe MaTeMaTUKU U HHOOPMATHKHU.
HUnouxamopwr docmuscenus komnemenyuu OIIK-3:
- CrmocoOCH TPUMEHATh OCHOBHBIC TIOHSTHS, KATETOPUU TEAAarOTUKH, TICUXOJIOTHH U
MeToauku npenogaBanus mareMatuku (OIIK-3.1);
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- crocobeH aaalTUpoOBaTb U MNPUMCHATHL 3HAHHA IIOJTYUYCHHBLIC B C(i)epe MaTEMaTUKHU H

uHpopmatuku B npodeccuonanbHoit aedarenbHoctu (OIK-3.2).

YuuBepcanbuble kKomnereHmuu (YK-3): cnocoOHOCTh OCYIIECTBISATH COIMATIBLHOE

B3&I/IMOI[CI710TBI/IC " pCalIM30BbIBAThH CBOIO POJIb B KOMaH/C.

Hnouxamopwr docmusicenuss komnemenyuu YK-3:
- crioco0OeH paboTaTh B KOMaHE, IPOSBIATE ujiepckue kauecTBa U ymenus (YK-3.1);
- CIOCOOCH OMpENeNsATh CBOIO POJb B COIMAIBHOM B3aMMOJICWCTBUM W KOMAaHIIHOM

paboTe, yuuThIBasi 0COOEHHOCTHU MOBEACHUS M UHTEpECHI Apyrux ydacTHUKOB (YK-3.2).

B pe3ynbrare 0cBOCHUS AUCHUILUIMHBI «AJreOpa» 00yJaromuics T0JIKEH:
3HaTh:
* OIIPEJECIICHNS] OCHOBHBIX MOHATHM, W JJOTHYECKHUX CBSI3€H MEKy HUMU;
® METO/Ibl PELIEHUS CUCTEM JIMHEHHBIX YPAaBHEHUM.
® OCHOBHbIE aJireOpanyecKkre CTPYKTYphl U UX CBOWCTBA.
e aIre0py MaTpUIl U UX MPUIIOKEHUS.
® [10J1€ KOMIUIEKCHBIX YMCEI U UX OCHOBHBIE CBOMCTBA.
® BEKTOpPHbIE M EBKJIMJOBBI IpocTpaHcTBa. JIuHelHble mnpeoOpa3oBaHUsl 3TUX

IIPOCTPAHCTB.

e KBaJpaTUIHBIC (POPMBI M PUBEACHUS HX K HOPMAILHOMY BHU/TY.
* METOJBI PEIICHUS 3a/1a4;
* OpMYIIUPOBKH TEOPEM;
* OIMCaHUS AQJITOPUTMOB (IIPOIECCOB IOCTPOCHUS OOBEKTOB, pEIICHUS 3ajad,

JI0Ka3aTeNIbCTB YTBEPKIACHUH U Jp.).

YMmeTh:

* pelIaTh CUCTEMBI JINHEWUHBIX YPABHCHU;

* BBIYUCIISATH ONPEACTUTENH;

* IPOBOJAMTH ONEPALMU HAJI MATPULIAMH M HAXOJIUTh UX PAHT;
* IPOBOJIMTH JEUCTBUS HAJl KOMIUIEKCHBIMU YUCIIAMU;

* KJIacCUUIIUPOBATD aNTreOpandecKue CTPYKTYPHI;

* ICCJIEIOBATh CBOMCTBA MHOT'OYJICHOB;

* BBIUUCIIATH 0a31MC U Pa3MEPHOCTD JTMHEHHOTO TIPOCTPAHCTBA;
* IPOBOJIMTH ONEPALMU HAJl IMHEHHBIMU MOITPOCTPAHCTBAMU;
* HAXOJUTH COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHUSI;
* HAXOJWTh KAHOHUYECKUM BUJ KBAIPATHIHBIX (POPM.
Baagern:

* METOJaMH JIMHEHHOMN anreops;

* anmapaToM TEOPHUHU CPYII U UX MPEACTABICHUM;

* crmocobamMu TPUMEHEHHUs CIEHUATBbHBIX MAaTeMAaTHYeCKUX W JPYruX CIO0coOOB

MI03HABATEIbHON JESITENbHOCTH K OObekTaM airedpbl (mpuemMamu aHaiuza (QOpMYIHPOBOK
3a/1a4, TEOPEM).

4. Conep:xanue ¥ CTPYKTYPa AN CUMILIMHBI

Tadauuna 1. Coodepowcanue oJucyuniunvl «Aneeopay, nepeueHvb OYEHOUHBIX CPeoCms U
KOHMPOIUPYEMbIX KOMNEemeHYull

Ne | HammenoBanmue Conep:xanue pasjiena Kox xkonTpo- Haumeno-
pasjiena JiMpyemMon BaHHe
KOMIIETEHIIMU | OLEHOYHOI'0
(nam ee yacTH cpe/cTBa
1 2 3 4 5
1 cemecTp
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[TepecranoBku,
MOJCTAaHOBKH,
OTIPENENIUTENH,
MaTpULbI

Kparkoe BBeaenme B anredpy.
TeopeTnko-MHOKECTBEHHBIE
MTOHSATHUSA. Ceenenus 00
otoOpaxeHusix. Onpenenurens 2-
ro ¥ 3-ro MOpsiAKOB.

Cucrembl TUHEHHBIX YpaBHEHUH.
Meron INaycca.

[lepecTaHOBKM ¥ TOJICTAHOBKH.
[Tonarue nepecranoBku. Teopema
0 YHCJIE TIEPECTaHOBOK. UeTHbIEC U
HEYETHBIE MEPECTAaHOBKH.
YMHOXEHUE NIOICTAHOBOK.
Ompenenurenu. OnpeneneHue u
dbopmyna  ompenenuTens  n-ro
MOPSLIIKA. CpoiicTBa
OTPEEIUTENS.
Munopet u  anreOpanueckue
JOIIOJTHEHHUS. MuHopsI u
anreOpandecKue JOTIOJTHCHHSL.
Pasnoxkenune omnpenenurens 1mo
ctpoke  (cronbmy). Teopema
Jlamutaca. ITpaBuiio Kpamepa.
Omepanuun ~ HaJx  MaTpPUIAMHU.
CaoiicTBa. Teopema 00
OTpeJeNuTene MIPOU3BEICHUS
marpun. OOpaTtHas  Marpuua.
Kpurepuit o0paTuMoCTH
MaTpulbl. MaTpuyHBIi cHoco0
pemenus kpamepoBckux CJIIY.

OIIK-3
VK-3

K, PK, T, KP,
YO

Apudmernuec-
KO€  BEKTOpHOE
IIPOCTPAHCTBO,
06a3uc u  paHr
CUCTEMBbI
BEKTOPOB.
Cucremsl
JIMHEMHBIX
YPaBHEHUM.

Apudpmernueckue BEKTOPHBIC
MPOCTPAHCTBA. [TonsiTue n-
MepHOTO BekTopa. Onepanuu Haa
n-MEpHBIMH BEKTOpaMH.
Ompenenenue apudMETHIECKOTO
n- MEpPHOTO BEKTOPHOI'O
MPOCTPAHCTBA. Jluneiinas
3aBUCHMOCTb BEKTOpOB. basuc un
PaHr CUCTEMBbI BEKTOPOB.

Panr marpuisl. Teopema o panre
MaTpuiel.  Breramcnenune panra
MaTPHIIBL.

Cucrembl JIMHEHHBIX ypaBHEHUI
(oOmast  teopusi).  Kpurepuit
coBmectHoctu CJIY.  Teopema
Kponekepa-Kanemmu.  IIpaBuio
perieHus CJy. Cucremsl
JMHEWHBIX OJTHOPOTHBIX
YPaBHEHUM.

OIIK-3

K, PK, T, KP,
YO

['pynnel, xonbla,
OJIA,
KOMIUIEKCHBIE
qucia

Omnpenenenue rpymmbl. CBoOMCTBa
rpynn. ['pynma  1MoJacTaHOBOK.
I'pynna HEBBIPOXKIEHHBIX
MaTpHII.

VK-3
OIIK-3

K, PK, T, KP,
YO
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Konbmo. Ompenenenne KoJblia.
CpoiictBa kousen. [loakosbIio.
Henurenu Hysl.

[Tone. Onpenenenue TOJISI.
CaoiicTBa TIOJIEH.
Xapakrepuctuka mois. [logmoss,
pacIIupeHus.

[Tosle  KOMIUIEKCHBIX  YHCEII.
AnreOpandeckas dhopma
KOMIUIEKCHOTO qucha.
CornpsixeHHbIE KOMILICKCHBIC
YyHcIa. HevictBus HaJ
KOMIJICKCHBIMH ~ YHUCJIAMH B
anreOpanvecKoit dbopwme.
Tpuronomerpuueckas ¢dbopma

KOMIUIEKCHOTO yucna. Popmyna
Myaspa. W3BinedeHue KOpHA U3
KOMIUIEKCHOTO uncia. KopHu wus
(3115050400058

MHOTroYJIEHBI

Kospio MHOrO4iaeHOB OT OJHOU
MEPEMEHHOM. [Tonsarue
MHOI'OYJI€HAa N-H CTENEHH OT
OlHOW mepeMeHHOM. Teopema o
nenennn ¢ ocratkom. HOJ,
anroput™ EBximpa.

Kopuu wmHorowrenoB. Ilonsitue
KOpHA MHOrowieHa. Teopema
besy. Cxema I'opuepa.
[lonmxeHne KpaTHOCTU KOPHS
pu I hepeHInPOBAHNH.
OcHoBHast ~ Teopema  anreOpbl
KOMILJIEKCHBIX qiucel, ee
cnencreus. @opmynsl Buera.

OIIK-3
VK-3

K, PK, T, KP,
YO

2 cemecTp

JIuneitHOC
MPOCTPAHCTBO,
JIMHEHHBIC
OIepaTophbl

Omnpenenenue BEKTOPHOIO
MPOCTPAHCTBA. bazuc u
pa3MepHOCTb BEKTOPHOI'O
MIPOCTPAHCTBA.
[TonnpocrpancTsa. Kpurepuit
MMOAIPOCTPAHCTBA. Jluneiinas
obosiouka. Cymma U nepeceueHue
MOANPOCTPAHCTB.

[IpsiMass cymma IOJIIPOCTPAHCTB.
®opmyiia I'paccmana.
Nzomopduzm BEKTOPHBIX
IIPOCTPAHCTB.

JInnelinble onepaTopsl
BEKTOPHBIX IIPOCTPAHCTB.
Marpuiia TMHEHOTO oreparopa B
6aszuce. CBsi3b MEXly MaTpuLaMu
JUHEIHOro onepaTopa B pa3HbIX
6a3ucax. Onepanuu HaJ

OIIK-3
VK-3

K, PK, T, KP,
YO
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MaTpuuaMu. Snpo  nmHENHHOTO
oreparopa.

CobcTBeHHbBIE 3HauEHUs u
cOOCTBEHHBIE BEKTOPbI

JIMHEMHOTO oIeparopa.
JInHeliHbIE ONIEPATOPHI C MPOCTHIM
CHEeKTpoM. JlocTaTOUHBIE YCIOBUS

MIPUBOJIUMOCTH MaTpHIIbI
JIMHEWHOTO oreparopa K
JMaroHaJbHOMY BUJLY.

6. | EBximpooBsl EBKInmoBEI MPOCTPAHCTBA. OIIK-3 K, PK, T, KP,
IIPOCTPAHCTBA, OpTtoroHanbHbII u YO
OpPTOTOHAJIbHBIE U | OPTOHOPMHUPOBAHHBIN 6asmuc.
cummeTpu-dyeckue | [Iponecc oproronanuszanum.
npeo6-pazoBanusi | OpToroHaJibHBIC u

CUMMETpPUYECKUE JMHENHbIE
OIepaTOpHL.

7. | KBagpatuunsie bunuueiinple ©u KBaJpaTUYHbIC OIIK-3 K, PK, T, KP,
(bOopMBI U UX (bopMBl. [IpuBenenue VYK-3 YO
MIPUBEACHUE K KBaJIpaTUYHOMN (hopMbI K
[JIaBHBIM OCSAM KaHOHUYECKOMY BH]LY.

3aKOH MHEpPLUUHU BEIIECTBEHHbIX
KBaJIpaTUYHBIX (HOPM.
[TonoxurensHO  Ompe/esieHHbIE
KBajpaTuuHble popMmbl. Kpurepuii
CunbBecTpa.

[IpuBenenue KBaJpaTUYHON
(OpMBI K TJIaBHBIM OCSIM.

8. | Teopus  rpymm, | [loarpynmer. Hopmasnbhbie YK-3 K, PK, T, KP,
KOHEUYHO nemurend. L{ukimyueckue rpymbl. OIIK-3 YO
IIOPOXKACHHBIE @akrop-rpymnma.
abeneswl rpynnsl | ['oMoMOp@U3MBL Teopema

Jlarpanxa. Teopema Kann.
OHI0MOPHU3MBL "
aBTomMop¢usmsl rpynn. CBoiicTsa.
Psnpr IO ArPYIIIL. [Ipsimble
MIPOU3BEACHHUS. CBobOoHbIE
IPYIIIBIL.
AGeneBbl  rpymmbel.  KonewyHo
MOPOXKJICHHBIE a0eeBbl TPYIIIHI.
[Tonublie abeneBbl IPyMIIbI.
OCHOBBI TEOpUU MPEJCTABIECHUU
IpyIIL.

3 cemecTtp

9. | JIuneiinsie Jluneiinnie OIepaTophbl u OIIK-3 K, PK, T, KP,
anreOpspl, anredpa | GyHKIMOHAIBIL. YMHOXeHue YO
JIMHEMHBIX JIMHEMHBIX OIIEPaTOPOB.

OIIEepaTopoOB, MHorounex oT JIMHEWHOTO
MaTtpuia omepatopa. BbIpoxaeHHble U
JUHEIHOTO HEBBIPOXKIEHHBIE ONIEPATOPBI.

omeparopa. JIuneitnbie anreOphl.

W3omopdusm anredbp. Anrebpa
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JINHEMHBIX ONEPATOPOB.
NHBapuaHTHBIE
noanpoctpanctBa. CoOCTBEHHBIE
3HAYEHUS u COOCTBEHHBIC
BEKTOPBI.

Marpunia JUHEMHOTO omneparopa
Ha MPOCTPAHCTBE PA3I0KEHHOM B
NpSIMYI0O CYMMY HWHBapHaHTHBIX
MTOIITPOCTPAHCTB

10. | [{uxanueckoe [uknuyeckoe MOAIPOCTPAHCTBO OIIK-3 K, PK, T, KP,
ITOJIIPOCT- Y aHHYJIATOPBI BEKTOpa YK-3 YO
PaHCTBO. XapakTepuCTUYECKN MHOTOYIECH
XapakTepucTu- JIMHEMHOTO OMepaTopa; MaTpulia
YECKU U JINHEMNHOTO oreparopa Ha
MHOTOYJIEH LIUKIMYECKOM MOJNPOCTPAHCTBE
JIMHEWHOTO U ee XapaKTEePUCTHYECKUI
oreparopa. MHOTOYJIEH. Teopema
KopHesblie INamunerona-Kamnm
BEKTOPBI, KopHeBbie BEKTOpPBHI U KOpPHEBBIE
HWIBIIOTEHTHBIE | OJANPOCTPAHCTBA
OIepaTOpBL. HunbnoreHnTHbIE OnepaTOpBHI.

11. | [loauHOMHATE- IlonnHOMMAIIBHEIC MAaTpPHIIBI. OIIK-3 K, PK, T, KP,
HbI€ MATPHIIbI. CaoiicTBa VYK-3 YO

KopnanoBa knerka. JXopmanosa
HOpMasibHas (opma MaTpullbl
JIMHEWHOTO omneparopa B
KOMILJIEKCHOM U BEILECTBEHHOM
IIPOCTPAHCTBE.

12. | CompsikeHHBII YHutapHsie MPOCTPAHCTBA. OIIK-3 K, PK, T, KP,
omeparop, CaoiicTBa YK-3 YO
YHUTapHBIE u | OpToroHanbHble U yHUTapHbIE
OpTOTOHAJIbHBIE MaTpHUILIbI
OTepaTOpBkL. ConpsiKeHHBIN oniepaTop

Hopmainbnbie oneparop
Jnaronanusupyemsbie OINEpPaTOPHI.
OrnepaTopbl MPOCTOTO CIIEKTpa U
IIPOCTOU CTPYKTYPBHI.
CamoconpsiKeHHbIE "
CUMMETPUYECKUE OIEepaTophl, MX
CIEKTp

YHUTapHble U OpPTOrOHAJIbHBIE
OIepaTOphL.

13. | Abdunnbie Addunnbie (TouyeuHsIe) OIIK-3 K, PK, T, KP,
IIPOCTPAHCTBA, [IPOCTPAHCTBA; appuHHBIE VYK-3 YO
IJIOCKOCTH B CUCTEMbI KOOpAMHAT.
adppuHHOM [Inockoctn B adppuHHOM
MIPOCTPAHCTBE. IIPOCTPAHCTBE; UX  3a/laHue
TeHn3opsl. CUCTEMAaMH JIMHEWHBIX

YPaBHEHUM.

B3anmuoe pacnoJioKeHue
IIJIOCKOCTEMN B adppuHHOM
IIPOCTPAHCTBE.




OOuiee NOHATHE O TEH30pax;
KoopauHaThl TeH3opa. Omnepanuu
HaJl TEH30paMH1; CBEpPTKaA U CIe]

B rpade S5 mnpuBoxmarcs 1utaHupyemble (OpPMBI TEKYLIETO KOHTPOJIA: 3aluTa

koHTposbHOU paboTsl (KP), xomnoksuym (K), py6exnsiii kontpons (PK), tectuposanue (T),
ycTHbIH onpoc (YO).

Ha usyuenue kypca orBogurcst 396 yacos (11 3.e.), U3 HUX: KOHTaKkTHas padora 139 u., B

TOM YHCJ€ JIEKIMOHHBIX — 52 4YacoB; MpPaKTHUECKUX (CeMUHApckux) — &7 4Yacos;
caMOCTOsITeNIbHAs paboTa cTyZeHTa 257 JyacoB; 3aBepuiaercs B 1-3 cemecTpax — 9K3aMEHOM.

CTpyKTYypa AUCHUTLINHBI
Tabauua 2. Obwas mpydoemkocms oucyuniunvl cocmasisem 12 3.e0. (432 uwaca)

TpyaoeMKocTb, 4acoB / 3a4ETHBIX €AMHMUII
Bun pabotst I II I1I
BCETO

CEeMECTp | cemecTp | ceMmecTp
O0wmas Tpya10eMKOCTh 144 144 144 432
(B yacax)
KonrTakTHas padora (B yacax): 51 36 68 155
Jlexyuonnvie sanamus (J1) 17 18 34 69
Ilpakmuuecxue 3anamus (113) 34 18 34 86
CamocrosiTesbHas padoTa (B yacax), B TOM 93 108 76 277
yHcJie KOHTAKTHas1 padora:
KonTtponsnas padora (KP) 12 12 12 36
CaMOoCTOsATETFHOE N3YUCHUE Pa3IeTIOB 54 69 37 160
[ToaroToBKa 1 MPOXOKICHUE TIPOMEKYTOUHON 27 27 27 ’1
aTTeCTalluu
Buja npomeskyTo4HOM aTTecTaluM JK3aMeH | JK3aMeH | JK3aMeH

Taomauua 3. Jlexyuonuvie 3ansmus

Ne
/o

Tema

1 cemecTp

KpaTtkoe BBenenue B anredpy. TeopeTuko-MHOXkecTBEHHbIE MOHATUSA. CBeneHus o0
oToOpakeHus1X. OnpenenuTesb 2-r0 U 3-T0 MOPSAKOB.

Llenv u 3a0auu u3zyyeHusi memvl — JAaTh OIPENCICHUE TOHATUH WHBEKTUBHOTO,
CIOPBEKTHBHOTO U OMEKTHBHOI'O OTOOpa)xK€HHS, M3Y4YUThb (DOPMYINbI IS HAXOXKICHHS
ONpeNeNuTeNst 2-ro U 3-ro NopsiJIKOB.

Cucrembl nuHeiHbIX ypaBHeHUl. Meton ["aycca. [lpasuino Kpamepa.
Llenv u 3a0ayu uzyyenus memuvl — naTh ONpPEAEICHUE NOHITHUSI CUCTEMbI KPaMEpPOBCKOIO
THMa, pazoopars Mmeto bl pemenus CJIY, a umenno meton [Maycca u popmyner Kpamepa.

IlepecranoBkn wu mnoxacraHoBku. Ilonstue mnepecranoBku. TeopemMa o 4wucie
MEPECTaHOBOK. YeTHBIE 1 HEYETHBIC MEPECTAaHOBKU. VYMHOXKEHITE IIOJACTAaHOBOK.

Lenv u 3a0auu uzyuenuss memvl — U3Y4UTh MOHSATHS MEPECTAHOBKU U MOJACTAaHOBKH, UX
YCTHOCTb, a TaKXKXE€ MCTOABI OHNPCACICHHUA HUX YCTHOCTH. PaCCMOTpeTL orepanuro
YMHOXEHUS MOJACTAHOBOK M CBOMCTBA, KOTOPHIMH OHO O00JIagaeT.

Omnpenenurenu n-ro nopsaka. CBOMCTBA OMPEICTUTEIS.
Lenv u 3a0auu usyyeHus: memvl — BBECTH TOHSATHE ONPEACIHUTENSI 7-TO TOPSAKA U
W3YYHTh CBOWCTBA, KOTOPBIMH OHHU OOJIJIAIOT.
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MuHopel W anreOpandecKkue AOMOJHEHUSA. MeTOIbl BBIYUCICHHS OTPEACTUTEINS.
Teopema Jlamnaca.

Llenv u 3a0auu u3yuenuss memvl — WU3YYATH TIOHATHUS MHUHOP U ainreOpandeckoe
JOTIOJTHEHHE. PaccMOTpeTh METOJIbl BBIYMCIICHUS ONPENCIUTENICH BBICIIUX CTEIEHEM.
[TokasaTp Ha npumepe.

Onepauuu Hajn Marpunamu. JIuHeiHble omepanuu Haj MaTpulaMu. YMHOXKEHHE
Matpuil. CoiictBa. Teopema 00 onpenenuTesne Nporu3BEACHUS MaTPHII.

Lenv u 3a0ayu uzyuenuss memvl — U3y4nUTh MOHATHE MATpHIla U €€ BUIbL. PaccMOTpeTh
orepanuy HaJl MaTpULIaMU U CBOMCTBA, KOTOPBIMU ATH 00JIaJat0T.

ObpatHas matpuna. Kpurepuit oOpatumoctu Matpuiibl. MaTpuyHbId crioco0 pereHus
kpamepoBckux CJIVY.

Lenvu 3a0auu uzyuenus memwvl — JAaTh OIpPEJEIICHHE IOHATUS OOpaTHas Marpuua U
YCIJIOBHE €€ CYIIECTBOBAHMUS, a TAK)KE U3YYUTh MATPUUHBIN METO/1 PEIICHUSI CUCTEM.

Apudmernueckue BeKTOpHbIe npocTpaHcTBa. [loHsTre n-mepHoro Bektopa. JIuneliHas
3aBUCHUMOCTb CTPOK (CTOJIOLOB) MAaTPHUILIBI.

Llenv u 3a0auu u3zyuenus memvl — JIATh IOHATHS JIMHEHHON 3aBUCHUMOCTH CTPOK
MaTpHILIbl U CPOPMYIHPOBATH UX CBOMCTBA.

Panr marpunel. Teopema o panre Matpuibl. BerarcieHne paira MaTpHILIbL.

Llenv u 3a0auu u3yyenus memvl — JaThb ONIPEIEIICHUE BBIPOKIECHHOW U 0OpaTHOMU
Matpull, OaszucHoro wmuHOpa. CopMmynmupoBath W JAO0Ka3aTh TEOPEMY O paHTe H
paccMOTpeTh METObl HaX0k1eHus panra. [lokazats Ha mpumepe.

10

Cucrembl nuHeiHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu. Uccnenosanue CIIY.
Llenv u 3a0auu usyuenuss memvi — U3yduTh Kputepuit copmectHocTu CJIY (Teopema
Kponekepa-Kanemm), a Takxe cxemy HCCIeI0BaHUS CUCTEM.

11

Cucrembl JTMHEHHBIX OAHOPOJHBIX ypaBHeHHI. DyHAaMeHTanbHas CUCTEMa pelIeHUI
(®CP). Teopema o uucine pemenuit @CP.

Llenv u 3a0auu usyuenus memvl — U3yunTh ogHopoaHsie CJIY u dyHmameHTanbHYIO
cuctemy pemenuit ogaopoaHoit CJIIY. ChopmynupoBarh u 10Ka3aTh TEOPEMY O YHCIIE
permenuit ®CP.

12

Onpenenenne  rpynnbl.  CpoiictBa rpynn. ['pynma  nmoacranoBok.  ['pymma
HEBBIPOKICHHBIX MATPHII.

Lenv u 3a0auu uzyuenusi memvl — JaTh ONpPEJENCHUE I'PYIIIbI, MOATPYIIbI, a0eIeBOH
I'PYIIBI ¥ TPYNIIBI MOACTAHOBOK. M3ydnTh rpyniny HEBBIPOKIECHHBIX MATPUILL.

13

Konbma u mosst. CpoiictBa mosist u kotenl. [loakonwio, moamoste. Jlenurenu HyIs.
XapakTepucTrKa moJis.

Lenv u 3a0ayu uzyuenus memvl — U3y4UTh MOHATHS KOJIBLO, [10JIE, IOKOJIBLIO, IOATOJIE,
NeIUTENN HYJs B KOJIbLIE, XapaKTePUCTHKA IOJsI, a TakkKe MX cBoicTBa. [lokazaTh
TEOPEMBI.

14

[Tose KOMIUIEKCHBIX uyuceln. Anredpamdeckas Gopma KOMITIEKCHOTO uucia. JleicTBus
HaJl KOMIUIEKCHBIMH YUCJIaMU B ajre0pandeckoit popme.

Lenv u 3a0auu uzyuenus memwvl — U3yIUTh KOMIUIEKCHBIE YHCIA, UX aITeOpandecKyro
3aIlliuCh U apI/I(bMCTI/ILIeCKI/Ie ﬂeﬁCTBHﬂ Haa HUMU. I[OKaSaTB, YTO KOMIIJICKCHBIC YHCJIa
00pa3yIoT 1MoJie OTHOCHTEIHHO ONIEPAINH CI0KECHUSI M YMHOKCHUSI.

15

Tpuronomerpuueckas ¢opma komiuiekcHoro yucia. @opmyna Myaspa. M3Bneuenue
KOpHS U3 KoMIUIeKcHoro yncia. Kopuu u3 enunuiel. [lepBooOpasHbie KOpHU.

Llenv u 3a0auu uszyuenmus membl — BBIBECTHU TPUTOHOMETPUYECKYIO 3aIllCh
KOMILJIEKCHOTO YHKca, a Takke popmyiny Myaspa u Gopmyily AJis U3BJICUEHUSI KOPHS U3
KOMIUIEKCHOTO 4Hcia 1 u3 1.

16

[TonsiTue MHOrOWIEHAa M-l CTENEHU OT OAHON NepeMeHHOW. Kosblo MHOTrOYJIEHOB OT
onHoil nepemenHo. Teopema o nenenun ¢ ocratkoM. HO/JI, anroputm EBkinna.
L]env u 3a0auu u3yyenus memvl — BBECTU MOHITHE MHOTOWIEHA OT OJHON NEPEMEHHOM U
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J0Ka3aTh, 4YTO MHOKECTBO MHOIOWIEHOB OT OJHOM INEepeMEHHOH 00pa3yrT KOJBIIO.
PaccmoTtpers anroputm EBknnaa mig naxoxaenus HOJl MHOrowieHoB.

17 | Kopau mHorousenoB. Teopema besy. Cxema ["'opuepa. OcHOBHas Teopema ajreOpsl U ee
cnencreus. @opmynsl Buera.
Llenv u 3a0auu usyuenus memvl — AATh OINpEAENIEHUE MOHATUS KOPHS MHOTOYJIEHA.
WN3yunts cxemy ['opHepa u Qopmynbl i HaXO0XKJIEHUS MHOTOYIEHA IO 3aJaHHBIM
KopHsM (Buera)

2 cemecTtp

18 | OmpeneneHue BEKTOPHOTO TMPOCTPAHCTBA. ba3uc W pa3MepHOCTh BEKTOPHOTO
MIPOCTPaHCTBA.
Llenv u 3a0auu u3yuenuss membl — BBECTU IIOHSATHE BEKTOPHOIO IPOCTPAHCTBA,
JUHEIHON 3aBHCHUMOCTH BEKTOpPOB, 0a3uca U PasMEPHOCTH JIMHEHHOro MPOCTpPaHCTBA.
W3yunTh CBOKCTBA JINHEWHOW 3aBUCUMOCTH.

19 | Iloampoctpanctsa. Kpurtepuii noanpocrpanctsa. JIuneiinas 060104ka.
Llenv u 3a0auu usyyenus memvl — JaTh OINPEAEICHUS MOHSATHUS MOANPOCTPAHCTBA U
JUHEIHON 000JI04KH, a TaKXKe CPOPMYIHUPOBATH KPUTEPUIN NOAITPOCTPAHCTBA.

20 | Cymma u mepecedeHue moIpoCTpaHCcTB. TeopeMsl.
Llenv u 3a0auu u3yyenus membl — W3YUUTH ONEpalu (CyMMa U IEepecedyeHue) Haj
MOANPOCTPAHCTBAMM, U CBA3aHHbBIE C HUMU TEOPEMBI.

21 | IIpsmas cymma mnoxmpoctpanctB. Popmyna I'paccmana. M3omopdusm BEKTOpPHBIX
IIPOCTPAHCTB.
Llenv u 3a0auu u3zyyeHuss memsl — JaTh ONpEICIECHUE IOHATUS HPSIMON CYMMBI
MTOIIPOCTPAHCTB 1 M30Mopdu3Ma nmpocTpancTB. BeiBectn hopmyny ['paccmana.

22 | JluHeliHble omepaTophl BEKTOPHBIX MpocTpaHCTB. Onepauuud HaJa JUHEHHBIMU
orepaTopamu.
Llenv u 3a0auu usyuenus membl — J1aTh ONPEICIIEHUE TOHATUS JIMHEHHOIO
npeoOpa3oBaHusl (orepaTopa) U U3YUUTh ONEpallu HaJl HUMHU.

23 | Marpuna nuHeHOTo onepaTopa B 6asuce.
Llenv u 3a0auu uzyuenusi memvl — U3y4UTh MATPUIly JIMHEWHOTO MpeoOpa3oBaHUs, a
TaKke MeToJ1 ee HaxoxieHus. [lokasaTh Ha mpumepe.

24 | CBs3b MKy MaTPUILIAMH JIMHEWHOTO ONIEpaTopa B pa3HbIX Oaszucax.
Llenv u 3a0auu u3zyyeHusi memvl — BBIBECTH CBS3b MEXAY MaTpUIAMH JIMHEHHOIO
npeobpazoBaHus B pa3nudHbIX 06a3ucax. [lokazate Ha nmpumepe.

25 | Onepanun Hag matpuniamu. OOIacTh 3HAYECHUN U AP0 JTUHEHHOTO OTeparopa.
Llenv u 3a0auu usyuenuss memvl — 3aJaTh OIEpPALUU HaJ MaTpULAMU JIMHEHHBIX
npeoOpazoBanuii. 3yunTh noHsATHS 00J1aCTH 3HAUECHUS U S/pa JMHEHHOTO olleparopa.

26 | CobcTBeHHbBIE 3HAYEHHS U COOCTBEHHbIE BEKTOPBI TMHEHHOIO omepaTopa.
Llenv u 3a0auu usyuenus memvl — W3YUUTh TOHATUS COOCTBEHHOTO BEKTOpa U
cOOCTBEHHOT'0 3HAYEHUS, @ TAK)KE UX METOJ HaX0XKICHUS.

27 | JInHelHBIE ONIEPATOPHI C MIPOCTHIM CIIEKTPOM.
Lenv u 3a0ayu uzyuenuss memvl — U3y4UTh JUHEHHBIE ONIEPATOPHI C MPOCTHIM CIIEKTPOM.

28 | JlocrarouHble  yCIOBMS ~IPUBOJMMOCTH  MAaTpHUIBl  JIMHEWHOTO  OIlepaTopa K
JaroHaJIbHOMY BUTY.
Lenv u 3a0auu usyuenus memvl — U3YYUTh YCIIOBUS MPUBEICHUS MATPULbI JIMHEHHOIO
npeoOpa3oBaHusl K IMaroHaJbHOMY BHJY U paCCMOTPETh Ha IPUMEPE.

29 | EBxkinuaoBsl npocTpancTBa. OpTOroHalbHbIN 1 OPTOHOPMHUPOBAHHBIN Oa3uc.
Llenv u 3a0auu u3yyenus memvbl — JAaTh TMOHITHE CKAJISIPHOTO TPOU3BEACHUS H
€BKJIUJO0BOIO IPOCTPAHCTBA, a TaKXe€ OPTOrOHAJIBHOIO U OPTOHOPMHUPOBAHHOTO
0a3HCoB.

30 | HepasencrBo Komu-bynsikoBckoro. Ilponecc oproronanusamuu.

Lenv u 3a0auu uszyuenusi memvr — BblBecTH HepaBeHCTBO Komm-ByHsikoBckoro u
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Hay4YUTh CTPOUTH OPTOrOHAIbHBIA Oa3UC MOANPOCTPAHCTBA, HATSAHYTOIO HA JIAaHHYIO
CUCTEMY BEKTOPOB.

31

OpToroHanbHble U CHMMETPUUECKHE JTUHEIHbIE OTIepaTOpPhl.
Lenv u 3a0auu uzyuenus memvl — IaTh MOHATHS OPTOTOHAIBHOTO M CHMMETPUYECKOTO
1peoOpa3oBaHMs U UX CBONCTBA.

32

bunuuneiinpie u kBagpatuunble (opmbl. I[lpuBenenue kBagpaTUYHOM (OPMBI K
KaHOHUYECKOMY BH]Y.

Llenv u 3a0auu uzyueHus memuvl — PaCKPbITh MOHITHE OMIMHEHHOW (HOPMBI, 2 UMEHHO
KBaJpaTUUHON (opMmbl. M3yuuTh MeTOIbl NpHUBEAEHUS KBaApaTUYHOU (opmbl K
KAaHOHMYECKOMY U HOPMAJIBHOMY BUY.

33

3aKOH MHEPIUH BEIIECTBEHHBIX KBaIpaTUUHBIX (GOPM.
Lenv u 3a0auu uzyuenus memvi — cHOPMYIMPOBATh MU J0Ka3aTb 3aKOH HHEPLMHU
KBaJIpaTUYHBIX QOPM.

34

[TonoxurensHO onpeesieHHble KBagpaTuuHble popmbl. Kputepuii CunbpBectpa.

Lenv u 3a0auu u3yuenus membl — IAThb OINPENCICHHS IMOHATHH IOJO0XKHUTEIBHO U
OTpULIATENILHO OlpezeNieHHas KBajapatuuyHasi (opmsbl, curaarypa. ChopmynupoBath u
noka3ath Kputepuil CuibBecTpa.

35

[IpuBeneHue KkBapaTUUHON (POPMBI K IJIABHBIM OCSM.
Lenv u 3a0auu uzyuenus memvl — U3y4UTh METOJ] IPUBEICHUS KBAaAPaTUYHON (OPMBI K
TJIABHBIM OCSIM.

36

[Toarpynnsl. HopmansHabie 1enuTeny.
Llenv u 3a0auu uzyuenusi memvl — JaTh OIpPENEIICHWE MOIAIPYIIbl U HOPMaJIbHBIX
JIETUTENEH B TpymIe.

37

Huknnueckue rpynnsl. akrtop-rpynna.
Lenv u 3a0auu uzyuenuss memvl — 1aTh ONpPEAEICHUE LUKINYECKON rpynnsl U (akrop-
TPYIIIbI, IOKA3aTh HA IPUMEPE.

38

I'omomopdusmel. Teopema Jlarpamka. Teopema Komu.
Lenv u 3a0ayu uzyuenuss memvl — 1aTh ONpPEEIEHUE TOMOMOP(HU3Ma TPy, NPUBECTU
npumepbl. ChopMynrpoBaTh M jokazath TeopeMbl Kanu u Jlarpanxka.

39

OupomopdusMel 1 aBToMopdu3Mbl rpymnn. CBoicTBa.
Lenv u 3a0auu uszyuenus memvl — U3y4UTh aBTOMOP(PHU3MBI U FHIOMOPGU3MBI TPYII, a
TaK)Ke MX CBOMCTBA.

40

Psaner noarpynn. [psmeie npoussenenusi. CB0OOOAHbBIE TPYIIIBL.
Llenv u 3a0auu usyyenuss memvbl — JaTh OIpElENEHHUs pPIIOB (HOPMaIbHBIA U
LEHTPAJIBHBIN) NOJArPYII, a TAaKXkKe CBOOOIHBIX HOATPYIIIL.

41

AbeneBsl rpymibl. KOHEUYHO MOpokIeHHBIE a0€sIEeBbI TPYIIIIBL.
Lenv u 3a0auu uzyuenus memvl — U3y4UTh KOHEYHO MOPOKICHHBIE a0ENeBbl I'PYIIILL.
[IpuBecTn npuMepsl.

42

[Tonublie abeneBbl IPyMIIbI.
Lenv u 3a0ayu uzyuenus memvi — U3y4UTh TEOPHIO A0ENIEBBIX I'PYIII, & UMEHHO IOJIHbIE
abeseBbl TPYIIIbL.

43

KoneuHble KOJIbIA U TTOJIA.
Lenv u 3a0auu uzyueHus memvl — N3Yy9UTh OCHOBBI TEOPUHM KOHEUHBIX KOJICI] W TOJIEH,
WX OCHOBHBIE CBOMCTBA.

44

OCHOBBI TEOPUU MPEJCTABICHUS IPYIIIL.

Llenv u 3a0auu uzyyeHus memvl — U3y4YUTh OCHOBA TEOPHHU IPEACTABJICHHS TPYII, a
NMCHHO HCHpI/IBOILI/IMBIe, perynﬂpHLIe 158 I/IH)IYHI/IpOBaHHI)IG HpGI[CTaBJ'IeHI/ISI, nux
OCHOBHBIE CBOMCTBA.

45

XapakTtepsl rpynn. CBoHCTBa XapaKTEpOB.
Lenv u 3a0auu uzyuenus memovl — U3y4UThb MOHITUE XapaKTep IPYIIbLI U €r0 CBONCTBA, a
TaK)K€ OCHOBHBIC TIOHATHS TEOPUM XapakTepoB. PaccMoTpeTs mepBoe M BTOpOE

13




COOTHOHICHUEC OPTOTOHAJIBHOCTH JJId XapaKTCPOB.

46 | JIuneiiHble onepaTopbl U PYHKUHUOHAIBI. Y MHOXKEHHUE JTMHEHHBIX ONIEPaTOPOB.

Llenv u 3a0auu uzyuenus memvl — U3yYUTb OCHOBHBIE IIOHSATUS TEOPUU JIMHEHHBIX
ONepaTopoB U (PYHKIIMOHAJIOB, a TAK)KE ONEPALIMI0 YMHOKEHHMsI JIMHEHHBIX OMEPaToOpoOB.

47 | MHOrousieH OT JIMHEHHOTO onepaTropa. BeIpok/IeHHbIE U HEBBIPOKIEHHBIE ONEPATOPHIL.
Llenv u 3a0auu usyyenus memvl — JaTh OIPEAEICHUE MOHATUN BBIPOXKICHHBIE U
HEBBIPOXKICHHBIE JIMHEIHBIE ONIEpaTOPhl U UX OCHOBHBIE CBOMCTBA.

3 cemecTtp

48 | Jluneiinble anreOpsl. M3omopdusm anredp. Anredpa TMHEHHBIX OIIEPATOPOB.

Llenv u 3a0auu usyuyenus memvl — J1aTh OCHOBHbBIE IIOHSATHS TEOpUU aNredp U HUX
M30MOp(hU3M, a TAKKE PACCMOTPETH ANre0py JMHEHHBIX ONEPaTOPOB.

49 | MaBapuanTHble noanpoctpancTBa. COOCTBEHHBIC 3HAUCHUS K COOCTBEHHBIE BEKTOPBI.
Lenv u 3a0auu uzyuenus memvl — U3Yy4UTh UHBApUAHTHBIE MOANPOCTPAHCTBA, a TAKXKe
1X COOCTBEHHbIE BEKTOPHI M COOCTBEHHbIE 3HAUCHUSI.

50 | Marpuna JIMHEHHOTO oIlepaTopa Ha NPOCTPAHCTBE, PA3JIOKEHHOM B IMPAMYIO CyMMY
MHBAPUAHTHBIX MMOANPOCTPAHCTB.

Llenv u 3a0auu uzyuenuss memovl — JaTh ONpPEAEICHUE MOHATHUS MATPUIIbl JIMHEHHOIO
orepaTopa Ha IMPOCTPAHCTBE, PA3JI0KEHHOM B MPAMYI0 CYMMY HHBapUaHTHBIX
OANpPOCTpaHCTB. PaccMoOTpeTs Ha npumepe.

51 | Huxnudeckoe NoAPOCTPAHCTBO U AHHYJIATOPBI BEKTOPA.

Llenv u 3a0auu u3yyenus membl — HW3YUUTh UUKIMYECKOE IOJIIPOCTPAHCTBO H
aHHYJISTOPBI BekTOpa. [IpuBecTu npumMep HUKINYECKOTO MOANPOCTPAHCTBA.

52 | XapakTepuUCTUYECKUA MHOTOWIEH JIMHEWHOrO OmepaTopa; MaTpulia JMHEHHOTo
orepaTopa Ha LUKIMYECKOM MOJANPOCTPAHCTBE U €€ XapaKTePUCTUYECKUN MHOTOUJIEH.
Teopema I'ammiibToHa-Kamm.

Llenv u 3a0auu uzyyenus memol — 1aTh ONPEJIEICHNE XapaKTEPUCTUYECKOTO MHOTOUJIEHA
JUHEIHOro omepaTopa W €ro MaTpullbl Ha LHUKIWYECKOM MOANPOCTPAHCTBE.
CdopmynupoBath u 1oKazaTh TeopeMy ['amunbrona-Kamm.

53 | KopHeBble BEKTOPHI U KOPHEBBIE MOANIPOCTPAHCTBA.

Llenv u 3a0auu uzyuenuss memsl — BBECTH MOHATHS KOPHEBOTO BEKTOpa U KOPHEBOIO
MOANPOCTPAHCTBA, a TAKKE METOIbl €r0 HaX0KICHUSI.

54 | HuibnoTeHTHbIE ONepaTophl.

Llenv u 3adauu usyuenuss memvl — JaThb OIPENECICHUE IOHATHS HUJIBIIOTEHTHBIE
OIepaToOpbl, IPUBECTU IPUMED.

55 | llonunomuaneHble MaTpulbl. CBOMCTBA.

Llenv u 3a0auu u3yyenus memvl — BBECTU IMOHSATHE MOJIMHOMUAIBHON MaTPULIBI U €€
cBoricTBa. M3yunTh METO HAX0KICHHS IOJUHOMHUAIBHON MATPULIBI.

56 | XKopnanosa kierka. JKopaanoBa HopMaibHasi (hopMa MaTpUIlbl IUHEHHOIO oneparopa B
KOMILJIEKCHOM U BEUIECTBEHHOM IIPOCTPAHCTBE.

Lenv u 3a0auu uzyuenus memvl — U3y4UTh KOPJAHOBY HOPMaJbHYIO (POPMY MaTpHUIIbI
JIMHEITHOTO omepaTopa U >K0paHoBY KieTKy. [IpuBectu npumep.

57 | Yuurapusie npoctpancTBa. CBOMCTBA.

Llenv u 3a0auu u3yyenus memvl — U3YUYUTh OCHOBHBIE IMOHSTHUSI TEOPUU YHUTAPHBIX
IIPOCTPAHCTB U UX cBoMcTBa. [IpuBecTu npumep.

58 | OproroHanbHble U YHUTApHbIE MAaTPUILIbL.

Lenv u 3a0auu uzyuenuss memvl — U3y4UTh OPTOTOHAIbHBIE U YHUTAPHBIE MAaTPUIIBL, a
TaKxe ux cpoiictBa. [IpuBectu npumep.
59 | Conpspxennslii oneparop. HopmanbHble onepaTtopsl.

Lenv u 3a0auu usyuenus memvl — U3y4UTh CONPSHKEHHBIA U HOPMAJIbHBIN ONEpaTOphl, a
TaK)Ke CBOMCTBA, KOTOPHIMU OHU 00J1a/1a10T.
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60 | [luaronanusupyemple omneparopbl. OrmepaTopsl MPOCTOrO CHEKTpa U MPOCTOM
CTPYKTYpBHI.

Llenv u 3a0auu uzyuenusi memvl — BBECTH NOHITHE AMArOHAIM3UPYEMBIX OIEpPaTOPOB,
OIEPaTOPOB MPOCTOTO CHEKTPA U MPOCTOU CTPYKTYPHI.

61 | CamocomnpsiKeHHbIE U CHMMETPUUECKUE OTIEPATOPhl, UX CHEKTP.

Llenv u 3a0auu usyuenus memvl — U3yYUTh CAMOCOIPSDKEHHBIE M CHUMMETPUYECKHE
OIIEPaTOPBL, X CBOMCTBA U cnekTp. Ilokazare Ha npumepe.

62 | YHUTapHBIE U OPTOTOHAJILHBIE ONIEPATOPHL.

Llenv u 3a0auu usyyenus memvl — U3YYUTh YHUTAPHBIE U OPTOrOHAIbHBIE ONEPATOPHI U
ux cpoiictBa. [lokazaTe Ha npumepe.

63 | Apdunneie npocTpaHcTBa; appuHHbIE cucTeMbl KoopauHat. [Inockoctu B adhduHHOM
MPOCTPAHCTBE; WX 3aJlaHME€ CUCTEeMaMHu JIMHEWHBIX ypaBHeHUil. BzauMmHoe
PacIoIoKeHre MII0CKOCTeH B ah(PUHHOM MPOCTPAHCTBE.

Llenv u 3a0auu uzyuenuss memvl — U3y4UThb OCHOBHBIE MOHATUS TeopuH adPUHHBIX
IIPOCTPAHCTB, a TaKXe IUIOCKOCTH B ap@PUHHOM MPOCTPAHCTBE M MX B3aUMHOE
pacroJio’KeHue.

64 | OOwee MoOHATHE O TEH30pax; KOOpAUHATHI TeH30pa. Onepaiuu Ha/l TEH30paMH; CBEpPTKa

u CJIcaO.
Ueflb u 3a0aqu usyueHus memovl — UI3Yy4UTb OCHOBHBIC ITOHATUA TCH30PHOT'O UCUHUCIICHUS,
a4 UMCHHO OIlI€pallvi HaJ TCH30paMHu, CBEPTKA U CJIC/. HpI/IBGCTI/I IIpUMEDP.

Tabauua 4. [Ipaxmuyeckue 3ansamus

Ne Tema
n/n
1 cemecTp

1 | Kparkoe BBeaeHue B anreOpy. TeopeTuko-MHOXKeCTBEHHbIe MOHATUS. CBeneHus o0
oToOpakeHus1X. OnpenenuTesb 2-r0 U 3-T0 MOPSIAKOB.

2 | Cucremsl nuHeiHbIX ypaBHeHui. Meton 'aycca. [lpasuio Kpamepa.

3 | [lepectanoBkm u mojactaHoBku. [loHsaTtne mnepectaHoBkH. Teopema o dYHCIe
nepecTaHoBOK. YeTHbIE M HEUETHbIE IEPECTAHOBKU. Y MHOKEHHE 110ICTaHOBOK.

4 | Onpenenurenu n-ro nopsaka. CBoiicTBa onpenenures.

5 | MuHops! u anrebpanydeckue J0noaHeHUs.. MeTo bl BeIuKcieHus onpenenurens. Teopema
Jlamutaca.

6 | Onepanuu Hajg Matpuiamu. JIuHeliHbIe oniepaluy Ha/l MaTpULaMU. Y MHOKEHHE MaTPHIL.
CroiictBa. Teopema 006 onpenenuTene NpoU3BEACHNUS MATPHIL.

7 | Obparnast marpuna. Kpurtepuii oOpatumMocTy Marpuiibl. MaTpUuHBIi crioco0 perieHus
kpamepoBckux CJIY.

8 | ApudmeTrnueckue BEKTOpHbIE npocTpaHcTBa. [loHsTHE n-mepHOro Bekropa. JIuHelHas
3aBUCHUMOCTb CTPOK (CTOJIOLI0B) MATPHUIIBI.

9 | Panr matpuusl. Teopema o panre maTpuibl. Beluncienue panra MaTpuibl.

10 | Cucremsl ntuHelHbIX ypaBHeHUH. Teopema Kponekepa-Kanennu. Uccnenosanue CJIY.

11 | Cucrembl JNMHEWHBIX OJHOPOAHBIX ypaBHEHUU. DyHIaMEHTalbHAs CUCTEMa PpEIICHUM
(OCP). Teopema o uncine pemenuit @CP.

12 | Onpenenenne  rpynnel. CpoiictBa rpynn. ['pynma  moxcranHoBok.  ['pymma
HEBBIPOXKIEHHBIX MaTPHLL.

13 | Konpuia u mossa. CpoiictBa monst u koJsen. Ilomkoneio, moamoste. Jlenmurenun Hyss.

XapakTepucTuka noJis
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14 | [lone xoMIIEKCHBIX 4mcen. AnreOpandeckas (popma KOMIUIEKCHOTO uucia. [leficTBus
HaJl KOMIUIEKCHBIMH YHCJIaMU B aire0pandeckoit popme.

15 | Tpuronomerpuueckast ¢opma kKomiuiekcHoro uucia. ®opmyna Myaspa. M3Brneuenue
KOpHS U3 KoMIUIeKcHOro yncia. Kopuu u3 enunuuel. [leppooOpaszHbie KOpHU.

16 | [lonsaTne MHOTOWIEHA n-W CTENEHU OT OJHOM mepeMeHHOW. KoibIl0 MHOTOWIEHOB OT
oaHou niepemenHoi. Teopema o nenenuu ¢ ocrarkom. HOJI, anroputm EBkinpa.

17 | Kopuu muorouneHoB. Teopema besy. Cxema ['opuepa. OcHoBHas Teopema anreOpsl 1 ee
cnencreus. @opmynsl Buera.

2 cemecTp

18 | OmpeneneHne BEKTOPHOTO TMpOCTpaHcTBa. ba3suc uW  pa3MepHOCTh  BEKTOPHOTO
IIPOCTPAHCTBA.

19 | IlognpoctpancTBa. Kpurepuit noanpocrpanctsa. Jlnneiinas 00004Ka.

20 | CymMma u mepecedeHue moAnpoCTpaHcTB. TeopeMsl.

21 |Ilpsmas cymma mnommpoctpancTB. ®dopmyna I'paccmana. M3omopdusM BEKTOPHBIX
IIPOCTPAHCTB.

22 | JluneliHple omepaTopbl BEKTOPHBIX HPOCTpaHCTB. Onepauuud Haja  JIUHEHHBIMU
orepaTopamu.

23 | Marpuia 1MHEHOTO orepaTopa B Oasuce.

24 | CBa3b MKy MaTpHUIlaMH JJUHEIHOTO orepaTopa B pa3HbIX 0azucax.

25 | Onepanuu Hag matpuiiamu. O01acTh 3HAYCHUH | SIIPO JIMHEWHOTO OrepaTopa.

26 | CoOcTBEHHBIC 3HAUCHHS 1 COOCTBEHHBIE BEKTOPBI TUHEHHOTO OTIepaTopa.

27 | JInnenHbIe ONepaToOPhl C IPOCTHIM CIEKTPOM.

28 | HdocrtatouyHbple  yCIOBUS IPUBOAMMOCTH  MAaTpULBl JIMHEMHOrO  omeparopa K
JMaroHaJbHOMY BUJY.

29 | EBknunoBsl npoctpaHcTBa. OpTOroHaIbHbIA U OPTOHOPMUPOBAHHBIN Oa3ucC.

30 | HepasencrBo Komu-bynsikosckoro. [Ipomecc oproronanmsanumu.

31 | OproroHanpHble U CUMMETPUYECKUE JINHEHHBIE OTIEPATOPHI.

32 | bununelinple U kBaapaTuuHbie Gopmsbl. [IpuBeaeHne kBagpaTuyHOW (OPMBbI K KAHOHH-
4eCKOMY BUJY.

33 | 3aKoH MHEpLUU BEIIECTBEHHbIX KBaIpaTUUHBIX (GOPM.

34 | [lonoxuTenbHO onpeneneHHble kKBaapatuunbie opmbl. Kpurepuit Cuiibecrtpa.

35 | [lpuBenenue kBaapaTUUHON (OPMBI K TJIaBHBIM OCSIM.

36 | lHoarpynnel. HopmaneHble qenuTeny.

37 | Huxinyeckue rpymnmnsl. @akrop-rpymmna.

38 | T'omomopdusmel. Teopema Jlarpanxa. Teopema Komu.

39 | Dunomopdusmsl U aBTOMOpPU3MBI rpymn. CBoiicTBa.

40 | Pagpr noarpyni. [psmeie npoussenenusi. CBOOOJHbIE TPYIIIIBI.

41 | AGenessl rpynnbl. KoHeuHO MOpOXKACHHbBIE a0€IeBbI IPYIIIIbI.
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42

[Tonubie abeneBbl IPyMIIbI.

43 | KoHeuHble KOJIbIIA U MOJISL.
44 | OCHOBBI TEOPHUHU NPEACTABICHUS TPYIII.
45 | Xapakrepsl rpyni. CBoiicTBa XapaKkTepoB.
46 | Jluneiinplie onepaTopsl U QyHKIIMOHABI. Y MHOKEHUE JIMHEWHBIX OIIEPaTOPOB.
47 | MHOrO4JIEH OT JIMHEHHOro onepaTopa. BelpokieHHbIE U HEBBIPOKACHHbBIE ONEPATOPHI.
3 cemecTtp
48 | Jlunennbie anreOpol. MzoMmopdusm anredp. Anredpa THHEHHBIX OMIEPAaTOPOB.
49 | NuBapuanTHbIe TOATpOCTpaHCTBA. COOCTBEHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI.
50 | MaTtpuna JMHEMHOrO omeparopa Ha IPOCTPAHCTBE, PA3JIOKEHHOM B IPSAMYID CYMMY
MHBApUAHTHBIX MOANPOCTPAHCTB
51 | ukinyeckoe NoanpoCTPaHCTBO U aHHYJISITOPBI BEKTOpa
52 | XapakTepUCTUYECKUIA MHOTOWIEH JIMHEHHOTO OIlepaTtopa; MaTpula JIMHEWHOIO
orepaTopa Ha LMKIWYECKOM MOIIPOCTPAHCTBE U €€ XapaKTEPUCTUUYECKUM MHOTOUIIEH.
Teopema "'amunbToHa-Kamu
53 | KopHeBbie BEKTOPBI U KOPHEBbIE MOAIPOCTPAHCTBA
54 | HunpnoTeHTHBIE ONIEPATOPHI
55 | llonuHoMuanbHble MaTpulbl. CBOKCTBA.
56 | Kopnanosa kierka. JKopaaHoBa HopMasbHas popMa MaTpUIbl JMHEHHOTO oreparopa B
KOMIIJIEKCHOM U BEHIECTBEHHOM ITPOCTPAHCTBE.
57 | Yautapusie npocTpanctBa. CBOiCTBa
58 | OpToroHanbpHble U YHUTApPHbIE MATPULIbI
59 | Conpsixennslit onepatop. HopmanbHbie onepatopsl
60 | duaronanusupyemble oniepaTtopsl. OnepaTopbl NPOCTOrO CHEKTPa U MPOCTON CTPYKTYPHI.
61 | CamoconpsKEHHBIE U CUM-METPUYECKUE OIIEPATOPbI, UX CIIEKTP
62 | YHuTapHbIE U OPTOrOHAJIbHbBIE ONIEPaTOPhI
63 | Adbdunnble npocTpaHcTBa; adduHHBIE cucTeMbl kKoopauHat. [lnockoctu B addunHOM
IIPOCTPAHCTBE; UX 3aJIaHUE CUCTEMaMU JIMHEHHBIX YpaBHEHNN. B3aumMHoe pacnosnoxenue
10cKocTel B ap(MHHOM ITPOCTPAHCTBE.
64 | OOuiee MOHATHE O TEH30paxX; KOOPAUHATHI TeH30pa. Onepanuu HaJl TEH30paMH; CBEpTKa
U Cleq
Taonuuya 5. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHBL (MOOYJIs)
Ne Bomnpocsl, BBIHOCHMBbIE HA CAMOCTOSITEJIbHOE H3yYeHHe
n/n
| CucreMbl JUHEHHBIX OJHOPOHBIX ypaBHeHH. DCP.
2 [{uknuyeckue rpynnsl.
3 Paznoxxenue rpynnsl no noarpymnrmne; teopema Jlarpanxa.
4 Pa3nioxeHre MHOro4JIeHOB Ha HEPUBOJMMbIE MHOKUTENH Haj nossimu R u C.
5 Kosb110 MHOTOU4JIEHOB OT HECKOJIBKUX MEPEMEHHBIX; CHMMETPHUYECKHE MHOTOUWIEHBI.
6 XKopnanoBa HopmasnbHas popma.
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7 OpTOoroHanabHOE TOTIOJHEHHE.

8 [TpuOamxeHHOe BBIYMCIEHUE KOPHEH MHOTOYJIEHOB

9 Anreb6pa MHOTOWIEHOB HaJl TPOU3BOJIHHBIM IOJIEM.

10 | MHorowieHsl ¢ pallMOHaJIbHBIMU KO3 unrenramu

11 | Koneunsle abeneBbl rpynisl

12 | IIpumapHsble rpynibl

13 | KoHeuHble 10JIypoCThI€ I'PYIIIbI

14 | Jlemma Hlypa. CooTHolieHHE OPTOrOHAJIBHOCTU JJsi XapakrepoB. PasnoxeHue
PEryIsPHOTO NPEICTaBICHUS.

15 | UunyuupoBaHHble npencTaBieHus. OnpelneneHne U XapakTep HWHAYIHUPOBAHHOTO
npencrasiaeHus. Popmyna BzaumHoct PpobeHuyca.

16 | Teopema bpayapa. p-3nemMeHTapHbI€ FPYNIIbl U p-PETYISPHBIE AIEMEHTHI.

17 | Tensopsl

18 | KommyraTuBHbIE KOJbLA. Mneansl B KOMMYTaTUBHBIX KOJIbIAX C €AUHULICH.

19 | YauBepcanpHbie anreOpbl. AnreOpsl. Teno KBaTepHMOHOB Kak anredpa C IeIeHUEM.

20 | CumMMeTpHUYEeCKUe U JIMHENWHBIE MPYIIIbI

5. OneHOYHbIE MATEPHUAJIBI IVISl TEKYILIETr0 U Py0e;KHOTr0 KOHTPOJIA YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTALNHU

KoneunbiMu  pesynpTaTamMum  OCBOEHHS  MPOrpamMMbl  JUCUUIUIAHBI  SBJISIOTCS
chopMUPOBaHHBIE KOTHUTHUBHBIE IECKPUIITOPHI «3HATHY, «YMEThY, «BIAJIETh)», PACITUCAHHBIE TIO
OTAEJIBHBIM KOMMETEHIHAM. POPMUPOBAHKE ITUX JECKPUITOPOB MPOUCXOIUT B TEUEHHE BCETO
ceMecTpa 1o dTaraM B paMKax pa3InyHOTO BUJIA 3aHATUA U CAMOCTOSITETbHOM pabOTHI.

B xo1€e n3ydeHuss JUCUUILUIMHBI TPEAYCMATPUBAIOTCS mMeEKyuiuil, pyoedcHvlii KOHmMpOoJib
U NPOMEINCYMOUHAA ammecmayu.

5.1. Oyenounvie mamepuanst 015 MeEKYU{e20 KOHMPOJA.

Llenv mekyweco koHmpons — OLEHKa pe3ylbTaToB paboOThl B ceMecTpe H obecreueHue
CBOEBPEMEHHON OOpaTHOI CBS3M, Ul KOPPEKLUH OOy4YEHMs, aKTUBU3ALUU CaMOCTOSATEIbHOMN
paboTel oOyuvaromierocsi. OOBEKTOM TEKYLIEro KOHTPOJS SBISIOTCA KOHKPETHU3WPOBAHHBIE
pe3ynbTaThl 00yueHus (yueOHble JOCTUKEHHS) [0 TUCLIUIUIMHE.

Texywuti Konmpoab YCIIEBAEMOCTH — KOHTPOJIb, OMPEACISIONINN KauyecTBO, TIIyOHHY,
o0beM YCBOEGHHMS 3HaHMM Kaxjaoro paszzena. OcCylIecTBIsSETCS MPENoiaBaTeleM B XOJIe
MMOBCETHEBHOW y4eOHOUW paboThl U 00ECleYynBaeT OLICHWBAHUE XOJa OCBOCHUS TUCIUTLIIUHBI.
@®opMBl MPOBENEHUSI TEKYLIEro KOHTPOJS: MPOBEpPKA BBIMOJIHEHUS] JOMAIHUX 3a/laHuil;
IIPOBEJIEHUE KOHTPOJIBHBIX U TECTOBBIX pabOT C LENbI0 MPOBEPKU MPAKTHUECKUX YMEHUH IO
OTJIeJIbHBIM T€MaM; OTBEThl Ha TEOPETUYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSTHUH, PEIICHUE
MPaKTUYECKUX 3a/a4 U BBINOJHEHHME 3aJaHMM Ha MpakTH4yeckoM 3aHsATHH. OIlleHKa KauecTBa
MOATOTOBKY HAa OCHOBAHUU BBIMIOJHEHHBIX 3aJlaHUM BeAETCs IMpernoaBaTesieM (¢ 00cyxaeHneM
pe3yJbTaToB), OaJIbl HAUUCIISAIOTCS B 3aBUCUMOCTH OT CJIO)KHOCTH 33aHUS

5.1.1. Bonpocer no memam oucyuniaunvl «Anzeopay (konmpoaupyemole komnemenyuu YK-3,

OIIK-3)

1 cemecTp
Tema 1. [lepecTaHOBKM, TOACTAHOBKH, ONIpPeAeTUTETH, MATPULBI.
1. Onpenenutens 2-ro U 3-ro NOPSIKOB.
2. Cucremsl THHEWHBIX ypaBHeHut. Meton ["aycca. [IpaBuio Kpamepa.
3. IlepecranoBku. Teopema O dmHCIIe MNEPeCTaHOBOK. UETHOCTh, MHBEPCHsS, TPAHCIIO3UIIMSL.
TeopeMbl 0 TPAaHCTTOZUIIUSX.
4. IloncranoBku. YetHOCTh. YMHOXKEHHE MOACTaHOBOK. CBOMCTBA. [leKpeMeHT.
5. Onpenenutenu. CBONCTBA ONpeIEIUTENS.
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6. MuHoOpbI U anredpandeckue 10NOJTHEHHS.

7. Paznoxxenue onpeaenuTens mo crpoke (ctonbdiry). Teopema Jlammaca.

8. Onepanuu Hag matpuriamu. CBoWCTBa.

9. Teopema 06 omnpenenuTene NPOU3BEICHUS MaTPHLI.

10. OOparnas matpuua. Kpurtepuit oOparumoctu MaTpuilibl. MaTpuuHblii crnocoO perieHus
kpamepoBckux CJIY.

Tema 2. Apudmernyeckoe BeKTOPHOE MPOCTPAHCTBO, 0a3UC U PAHT CHCTEeMbI BEKTOPOB.
Cucrembl JTUHEHHBIX YPABHEHUI.

11. Apudmernueckue BekTopHble npocTpaHcTBa. [loHaTHE n-MepHOTrO BekTopa. Onepauuu Haja
n-MEPHBIMHU BEKTOPaMH.

12. Omnpenenenue apupMETUYECKOIO 7-MEPHOTO BEKTOPHOTO THpocTpaHcTBa. JIuHelHas
3aBUCHUMOCTH BEKTOpOB. CBOMCTRBA.

13. ba3uc u paHr cucteMsl BEKTOPOB.

14. Panr matpuisl. Teopema o panre MaTpuiibl. Berunciienne panra MaTpuibl.

15. Cuctembl nuHeHbIX ypaBHeHUH (0Omas teopusi). Kpurtepuii coBmectHoctu CJIY. [IpaBuio
pemenus CJIY.

16. Cucrembl TUHEHHBIX OJHOPOIHBIX ypaBHEHHMH. CBOWCTBA peIIEHUN OJIHOPOJHBIX CHUCTEM.
OyHIaMEHTAIbHAsA CUCTEMA PELICHUIA.

Tema 3. I'pynnbl, KoJb1A, 110/, KOMILIEKCHbIE YHCJIA

17. Onpenenenue rpynnsl. CBoiicTBa rpymnm. ['pynna noacTaHoBOK. I'pynmna HEBBIPOKIEHHBIX
MaTpHIL.

18. Konwio. CotictBa kosen. [loakonpmo. Jenmurenu Hys.

19. Ilone. CpoiictBa nosei. Xapaxkrepuctuka nois. [loanons, pacmupenus.

20. ITone xoMIIeKCHBIX ymcen. Anredpandeckas popma KomIuieKCHOTo yucia. ConpspKeHHbIE
KOMILJIEKCHBIE yKciia. JlelicTBrs HaJ KOMILJIEKCHBIMU YUCIIaMU B anredpandeckoit popme.

21. Tpuronomerpuyeckas gpopma komiiekcHoro yucia. ®opmyna Myaspa. 3Bneuenune kopHs
13 KOMILIEKCHOTO uncia. Kopau 3 equHuIbL.

Tema 4. Muorowienbl. Kojib1io MHOT04/IeHOB OT OIHOI MepeMeHHOid.

22.1ToHsATHE MHOTOYJIEHA 1-1 CTEIIEHU OT OJTHOM NepeMeHHOoM. Teopema o IeJIEHUU ¢ OCTaTKOM.
23. HOJI muorouneHnos, anroput™m EBknmaa.

24. Kopenb mHOTOuIeHa. Teopema besy.

25. Cxema I'opHepa. [loHnkeHne KpaTHOCTH KOpHS IpU AP HEepeHIHPOBaAHHUH.

26. OcHOBHasl TeopeMa alnredpbl KOMIUIEKCHBIX 4Kce, ee ciencTBus. @opmynsl Buera.

2 cemecTp
Tema S. JInneiiHOe IPOCTPAHCTBO, JTMHEHHbIEC ONIEPATOPHI
27.0mpenenenre BEKTOPHOTo NMpocTpaHcTBa. basuc u pazMepHOCTh BEKTOPHOTO IPOCTPAHCTBA.
28. IlognpoctpanctBa. Kpurepuit noanpoctpanctea. CymMma 1 iepeceueHue mopoCcTpaHCTB.
29. Ilpsmas cymma mnoampoctpanctB. @Popmyna ['paccmana. M3omopdusm  BeKTOpHBIX
IIPOCTPAHCTB.
30. JIuneiHpIe onepaToOpbl BEKTOPHBIX IPOCTPAHCTB.
31. Marpuna quHeiHoro oneparopa B 6azuce. CBsA3b MEXIy MaTpHUIlaMU JIMHEWHOTO OIepaTopa
B pa3HbIX 0a3ucax. Onepanuu HaJ MaTpPHULIAMHU.
32. Slnpo nuHEHOTO oneparopa.
33. CoOcTBEHHbIE 3HAUEHUS U COOCTBEHHbIE BEKTOPHI JINHEHHOTO ONIEPATOPA.
34. JluneiHbIe OIMepaTopbl C MPOCTBIM CHEKTPOM. JloCTaTOYHBIE YCIOBUS TPUBOAMUMOCTH
MaTpHUILIbl JIMHEWHOTO ONEpaTopa K IMaroHaJIbHOMY BUJTY.
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Tema 6. EBKINAOBBI  NPOCTPAHCTBA, OPTOrOHAJbHBIE M  CHMMeTpPUYeCKHe
npeodpazoBaHus.

35.EBknuaoBbl npoctpaHcTBa. OpTOrOHAIBHBIN U OPTOHOPMUPOBAHHBIN Oa3HC.

36. HepasencrBo Komu-bynskosckoro. IIponiecc oproronanusanuu.

37. OproroHajibHble ¥ CHMMETPUUYECKUE JTUHEUHbIE ONIEPATOPBI.

Tema 7. KBagpaTnunbie (OpMbI M UX NPUBEACHHE K IVIABHBIM O0CHAM

38.bununeiinble W KkBajapatuuHble Qopmbl. [IpuBeneHue kBaapaTMuHON  (GOpMBI K
KaHOHUYECKOMY U HOPMAaJIbHOMY BUJTY.

39. 3aKOH MHEPLUHU BEIIECTBEHHBIX KBAAPATUUHbIX (POPM.

40. [TonoxxurenbHO onpeaeneHHble kBaapaTuunble popmbl. Kputepuit CunbBectpa.

41. [IpuBenenue KBagpaTuyHOU (GOPMBI K TJIABHBIM OCSIM.

Tema 8. Teopusi rpynmn, KOHe4YHO MOPOKIEHHbIe adesleBbl IPYINIbI.
42 Tlonrpynmnel. Hopmansasie nenurtenu. Hukmmaeckue rpynmnsl. @akTop-rpymnima.
43. 'omomopdusmsl. Teopema Jlarpanxka. Teopema Komu.
44. SunomopdusMel u aBromMopu3mMbl rpyni. CBolicTBa.
45. Panel noarpynm. [Ipsmele npousseaenus. CBOOOIHbIE FPYIIIbI.
46. Abenessl rpynnbl. Koneuno noposxaeHHble adesneBsl rpynnbl. [oHbie abeneBbl rpyIbL.
47. OCHOBBI TEOPUH NPEACTABIECHUH TPYIIII.
3 cemecTtp
Tema 9. Jluneiinble anaredpbl, ajredpa JMHEHHBIX ONEPATOPOB, MATPUIA JIMHEIHOIO
omeparopa.
48.JIuneliHble onepaTopbl U PYHKIHOHAIbI. Y MHOKEHHUE JTMHEWHBIX OIIEpaTOPOB.
49. MHorouseH OT JIMHEHHOro onepaTopa. BeIpokaeHHbIE 1 HEBBIPOKACHHBIE ONIEPATOPBI.
50. JIuneiinpie anredpel. M3omopdusm anredp. AnreOpa JUHEHHBIX ONIEPaTOPOB.
51. nBapuanTtHble noanpoctpaHcTBa. COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI.
52. Marpuna JIMHEHHOrO OIllepaTopa Ha IPOCTPAHCTBE, PA3JIOKEHHOM B IPSIMYID CYMMY
MHBAPUAHTHBIX MMOANPOCTPAHCTB.

Tema 10. Hukiauvyeckoe MOANPOCTPAHCTBO. XaAPAKTEPUCTHUYECKHA MHOTO4YJICH JIMHEHHOr0
oneparopa.KopHeBble BeKTOpPbI, HWJIBIIOTEHTHbIE ONEPATOPbI

53. uknnueckoe NoAIpPOCTPAaHCTBO U aHHYJIITOPBI BEKTOpa

54. XapakTrepuCTUYECKUH MHOIOWIEH JUHEWHOIO ollepaTropa; MaTpHila JUHEHHOTO oreparopa
Ha [IUKIMYECKOM MOJNPOCTPAHCTBE U €€ XapaKTePUCTUUECKHIT MHOTOUJIEH.

55. Teopema I'amunbToHa-Kamu.

56. KopHeBble BEKTOPbI U KOPHEBBIE IIOIITPOCTPAHCTBA

57. HAnpnoTeHTHBIE OIIEpaTOPhI

Tema 11. IlosiuHOMHUAJIbHBIE MATPULbI.

58.IlonmmHOMHanBHBIE MaTpuLbl. CBOMCTBA

59. KopnaHoBa kieTka.

60. XopnanoBa HopMmanbHas ¢Gopma MaTPHUIBl JHHEHHOTO OmepaTopa B KOMIUICKCHOM H
BEIIECTBEHHOM ITPOCTPAHCTBE.

Tema 12. ConpsizkeHHBII onlepaTop, YHUTAPHbIE M OPTOTrOHAJIbLHbIE OIIePaTOPHI.
61.Yuurapusie npoctpancTa. CBoiicTBa.

62. OpToroHajibHbl€ U YHUTAPHbIE MATPHULIBI.

63. ConpsiKeHHbIN, HOPMAJIbHBIIM, YHUTApHBIA U OPTOTOHAJILHBINA ONEpaTOPHI.

64. Jluaronanusupyemsbie oneparopsl. OnepaTopsl IPOCTOrO CHEKTPa U MPOCTOM CTPYKTYPHI.
65. CaMocCOIpsKEHHBIE U CUMMETPUUYECKUE OTIEpaTOPhbl, UX CHEKTP

Tema 13. AdpdunHbIC MPOCTPAHCTBA, IVIOCKOCTH B apPpurHHOM npocrpancTBe. TeH3o0pbl.
66.ApdunHBIE (TOUEUHBIE) TPOCTPAHCTBA; APPUHHBIE CUCTEMBI KOOPAUHAT.
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67. [Inockocty B ah(pUHHOM MPOCTPAHCTBE; UX 3aJaHUE CUCTEMaMU JIMHEWHBIX YpaBHEHUM
68. BzanMHOe pacnosniokeHne miocKocTed B appuHHOM MPOCTPaHCTBE.

69. O011ee MOHATHE O TEH30paX; KOOPAUHATHI TEH30pa

70. Onepanuu HaJ TEH30PaMH; CBEPTKA U CIE]

Kpumepuu gpopmuposanus oyenok (oyenusanus) ycmuozo onpoca
YcTHBIN Oonpoc SABISETCS OJHUM M3 OCHOBHBIX CITOCOOOB yuéTa 3HAHWN 00YyYaromIerocs.
Pa3BépHyThlli OTBET CTYJNEHTa JIOJDKEH TMPEACTaBIsATh COOOM  CBS3HOE, JIOTMYECKU
[IOCJIEIOBATEIbHOE COOOIEHNE Ha 3aJaHHYI0 TEMY, [OKa3blBaTh €ro yMEHHUE MPUMEHSThH
OTIpe/IeNICHUSI.
B pezynemame ycmmnoco onpoca 3uanusa, o00y4arouieoca OUEHUBAIOMcA No
caeoyrowiei wikane (3a 1 3anamue):
2 fanna craBUTCS, €cy 00ydarOLUNCS:
1) mnoJHO M3NaraeT U3y4eHHbIN MaTepua, JaéT MPaBUIIbHbIE ONPEIETICHUS TIOHATHII;
2) oOHapyXHBaeT IOHUMaHHE MaTepuasa, MOXKeT 00OCHOBATh CBOM CYXICHHUSI, IPUMEHUTD
3HAHUS HA IPAKTHKE;
3) wu3naraeT Marepual IOCJEJOBAaTENIbHO M NPAaBWIBHO C TOYKH 3pEHUS HOPM
JUTEPATYPHOTO SI3bIKA.
1 éanncraBurcs, ecinu oOydaroLUNCS:
1) wu3naraer mMaTepual HEMOJIHO U JOIYCKAeT HETOYHOCTH B OIPE/IEICHUH ITOHSATHI;
2) HE yMeeT JI0CTAaTOYHO ITyOOKO M JI0Ka3aTeIbHO 000CHOBATh CBOU CY)KJICHUS;
3) wu3naraeT MaTepual HEMoCIeA0BaATEIbHO.
0 6annoe craBuTcs, eciau OOyd4arolmuiicss OOHApPY)KWBAeT HE3HAHHWE OOJIBIIECH YacTH
COOTBETCTBYIOILIETO pa3/ielia U3ydaeMoro MaTepuana, JOIycKaeT OUIMOKN B (OPMYIHPOBKE.
banibl MOTYT CTaBUTBCS HE TOJIBKO 33 €IMHOBPEMEHHBIN OTBET, HO U 32 CyMMY OTBETOB,
JTAHHBIX CTYICHTOM Ha MPOTSHKCHUU 3aHATUS

5.1.2. Ouenounvie mamepuaivl 0751 CAMOCHOAMEIbHOU PA0OmMbL 00yuaouiezocs (munogole
3a0auu) (konmpoaupyemote komnemenyuu YK-3, OIIK-3)

[lepedenp TUIOBBIX 3a7a4 IS CAMOCTOSITENILHOW padOThI C(HOPMUPOBAH B COOTBETCTBUU C
TEMATUKOW MPAaKTUYECKUX 3aHIATUHN MO AUCHUILTUHE «AJreOpay.

3aoauu
1 cemecTp
Tema 1. IlepecTanOBKH, OJACTAHOBKH, ONPeIeUTE]IH, MATPHIbI.
1. Haiitu 3nauenue Marpuunoro muorounenaf (A): f(x) =3x2+2x+5, A= ((2) _43)

2. Beraucimures 54 — 3B + 2C,
1 -2 0 5 1 =2 -5 3 1
rned =\ 3 5 1),B=(-3 2 7[,C=(2 0 5
-1 2 4 4 0 -1 6 4 2
3. Haiitu npoussenenne marpun ABC, ecin
3 2 0 -2 4 -3 0
a=a -3, B=(T, ¢ ) c=(o 2

4. Pemuth MaTpU4YHOE ypaBHEHUE (_01 1) * X = (_21 (3))

5. Haiitn noacranoBky X u3 paseHctBa AXB = C, rue

SCERERE S TRCERER S
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c=(5 13647 2

6. OnpenenuTh YUCIIO MHBEPCUH B iepectadoBke 1, 9, 6, 3,2, 5,4, 7, 8.

1 -1 1
7. Haiiti 00paTHYIO ISl MATPHIIBI (1 -3 —2).
2 3 2
2
1

8. Onpenenuth 4eTHOCTh MOJACTAHOBKU C = (

9. BEIuncianuTh (4 _1)5

5 =2
-1 1 2 0
10. Pemuth MaTpr4yHOE ypaBHEHUE ( 0 1) * X = (_1 3)
2 6 4 3
11. BBIYUCIUTE OIPEIECTUTEND 5 2 -1 -3 )
2 -3 5 =3
4 1 6 2
x a b 0 c
0O y 0 0 d
12. Beruucnuts onpenenurens |0 e z 0 f|.
g h k u 1l
0 0 0 0 v

13. BeiOparb 3HaueHus iUk Tak, 9TOOBI MPOU3BEICHUE (g, Aj5A33AkaAscA1 BXOJIUIO B
onpeaenuTeNb 6-ro Mopsiika co 3HaKOM MUHYC.

1 1 a
14. Beraucauts onpenenurens 3-ro mopsiaka b 3 1.
1 00

15. Haiitn anreOpandeckoe NOTOJHEHHE K DIEMEHTY ()5 B ONPEACIUTENE

S = Q
[0, S OS B
(SN R \S]

2xy — X, +3x3=9,
16. Pemuts cuctemsl o gopmyiam Kpamepa § 3x; — 5x, + x3 = —4,
4x; — 7x, — x3 = 5.
2x1 + 2x; —x3 + x4 =4,
4x; + 3xy — x3 + 2x4 = 6,
8x; + 5x, —3x3+ 4x, = 12,
3x1 + 3x; — 2x3+ 2x, = 6.
3x1 +5x, +2x3 =0,
4x; 4+ 7x, +5x3 =0
X1 +x, —4x3 =0,
2x1 +9x, + 6x3 = 0.

Memoouueckue pekomernoayuu no peueruro 3a0au.

[Ipuctynas Kk camMOCTOSITEIbBHOMY PELICHUIO 3a]ad, HEOOXOJAMMO BHHUMATEIBHO IMPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelue MOHATHS 3TOH
TEMbl: MaTpulbl W OINepaluu HaJ HUMH, MeTonbl pemieHust cucteM (I'aycca u gopmysbl
Kpamepa), oOpaTHast MaTpulia U METOJ] €€ HaXOXKJIEHUS, ONPEACIUTENb U €ro CBONCTBA, METO/IbI
BBIYMCIIEHUS ompenenurtens, Teopema Jlamnacca u ap. OTH NOHATHS CIELyeT BBIYUYUTh U
pa3zobpathbcsi B ux cooTHomeHusx. [Ipu pemienun 3agad Ucnosb3yroTcst GOpMyiibl, 0OObSICHEHUE
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17. Pemuth cucremy metogom ["aycca

18. SBngercs nu naHHasi cucteMa " crcTeMoi KpaMepOBCKOTo Thma?



KOTOPBIX IIPEJICTABICHO B TEME 1.

Tema 2. Apudpmernueckoe BeKTOPHOE MPOCTPAHCTBO, 0a3UC U PAHT CHCTEMbI BEeKTOPOB.
Cucrembl JTUHEHHBIX YPABHEHUIH.

1 1 2
1. Ilpu kakux 3Havennsx A warpuma |2 1 4 |umeer panr paBHsii 1.
4 2 8

2xy + 5x, — 8x3 = 8§,
4x, +3x, —9x3 =9,
2x1+ 3x, — 5x3 =7,
X1+ 8xy, —7x3 = 12.
Y OJIHO YaCTHOE PEIICHUE CUCTEMBI.

3x1 + 5x, + 2x3 =0,
4x, + 7x, +5x3 =0,

X1 +x, —4x3 =0,

2x1 +9x, + 6x3 = 0.

2. UccnenoBaTh COBMECTHOCTh B cnydae coBmecTHOCTH, HaliTH 001IICe

3. Hatitu ®CP st cucTeMbl

1 2 4 -3
4. HaifTu panr MaTpHIlbl C TOMOIIBIO JIEMEHTAPHBIX NpeoOpazoBanuii: { 3 5 6 —4
3 8 2 -19
1 -2 3 1
5. Haiitu panr maTpuibsl METOAOM OKaUMILTIFONIMX MHHOpPOB:{ 3 2 —4 2
4

5 =2 2
2x1+2x, —x3+x,=0,

4x; +3xy, —x3+ 2x, =0,

8x; +5x, —3x3+4x, =0,

3x; +3x, —2x3+ 2x4 = 0.

7. SBnsirotcst u Bekropa a1=(1,-2,3) ax=(2,-1,4) az=(4,-5,10) nuHEWHO 3aBUCUMBIMH.

8. Haiitu ycnoBus, HeoOXOIUMBbIE M JOCTATOYHBIE JJISi TOrO, YTOOBI B JIFOOOM pEIICHUU

COBMECTHOM CHCTEMBbI INHEWHBIX YPAaBHEHUN k-€ HEM3BECTHOE OBIJIO PaBHO HYIIIO.

9. HUccnenoBarh CUCTEMBbl YpaBHEHMM W HaWTH o0lllee peuieHHe B 3aBUCHMOCTH OT 3HAYCHMI,

BXOSIIHNX B KOY(PPUIIMEHTHI TapaMETPOB:

6.Haittu uucno pemenuit ®CP nist cucreMbl

ax+y+z=1,
x+by+z=1,
x+y+cz=1

10. Ckonpko 6a3 umeer cucreMa k+1 BEeKTOpoB paHra k, copaepkaias HpONOPLUOHATIbHBIE
BCKTOPBI, OTJIMYHBIC OT Hy.]'[f[?

Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSTENHHOMY PELICHHUIO 337a4, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelue MOHATHS 3TOH
TEMbl: JIMHEHAsg 3aBUCHUMOCTb CTPOK, CBOMCTBA JIMHEMHON 3aBUCUMOCTH, PaHI MAaTpPHIbI,
METO/1bl BHIYMCIICHUS paHra, UCCIIEJOBaHMsI cucTeM, yciaoBue coBmectHoctu CJIY, onHopoaHas
CUCTEeMa, CBOMCTBA pEIlIeHUs OJJHOPOJHBIX cucTeM, (pyHnameHTanbHas cucrema pemienus (OCP)
U JIp. DTH NOHSATHS CIIEyeT BBIYUYUTh U pazoOpaThCcs B UX COOTHOIIECHUAX. [Ipu pemenun 3anau
UCHOJB3YI0TCA (POpMYIIbl, 00bSICHEHHE KOTOPBIX PEICTABICHO B TEME 2.

Tema 3. I'pynnbl, K0J1b1A, 1015, KOMILJIEKCHBIE YHCJIA
1. Kakyro anrebpandeckyro CTPYKTypy oOOpa3yeT MHOJKECTBO HATypaJlbHbIX YHCEll
OTHOCHUTEJILHO OIEPALUU CIOXKEHUS?
2. Kakyo anreOpandeckyio CTPYKTypy OOpa3yeT MHOKECTBO LIEJbIX OTHOCHTEIbHO JBYX
oTepalnuy CJI0KEHUs U YMHOXeHus (Z, +,7)?
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3.

Kakue u3 apudpmernueckux AEUCTBUM (CIOXKEHHE, BBIYUTAHHE, YMHOXEHHUE, JIEJICHUE)
SIBJIIOTCSI OMHAPHBIMU OTIEpaIUSIMU:

a) Ha MHOXecTBe {1,0,-1};
0) Ha MHO)ecTBe N;
B) Ha MHOXecTBe Z?

4.

SABnsiercs mu OMHAPHOW OoTepaIneit:

a) YMHO)KEHHE Ha MHOXKECTBE UPPAMOHAIIBHBIX YHCET;

0) ci0XeHNe Ha MHOKECTBE YETHBIX YHCEJ;

B) CIIO’KEHHE HAa MHOKECTBE HEUETHBIX YHCEIT;

T') HAaXOKJICHHUE JACCATUIHBIX JIoTapu(PMOB Ha MHOKECTBE;

1) HaX0XKJICHHE CPETHETO T€OMETPUIECKOT0 ABYX YMCET HA MHOXKECTBE;

5.

6.

10.

SABnstoTcs U 1eHCTBHE, BRITIONHIEMOE TI0 popmynie a ° b = (a + b)? OuHapHOU omnepanueit
Ha MHOecTBe QQ, U eClH SBIISAIOTCA, TO IOYEMY?

SBnstoTest M anredpandyeckol CUCTEMOW MHOXKECTBO YHMCEN BUAA OTHOCUTENBHO: a)
CII0XeHHUs; 0) BEIUMTAHUS; B) YMHOKEHUA?

SBnsiercs nu anreOpanyeckoil CUCTEMON MHOXECTBO PaJlyCOB-BEKTOPOB, UCXOISIIUX W3
Hayajla JIGKApTOBOM CHCTEMbl KOOPAMHAT M pPAaclOJOKEHHBIX B IEPBOM YETBEPTU
KOOPJIMHATHOMU IJIOCKOCTH, C OTIEpaIUeii: a) CI0KEHHE BEKTOPOB; 0) BBIYUTAHUE BEKTOPOB?
Haiitu 3Hauenue Beipaxenust 27, + Z,,ecnu 7, =1+2i, Z, =3—1i.

Haiitu Moysib KoMIuiekcHoro uncia z =1+ 4i.

12
Brrauciauts ( ) .
V3i+1

Memoouueckue pekomerHoayuu no peueruro 3a0au.
[Ipuctynas kK caMOCTOSITCIIBHOMY PEIICHHIO 337a4, HEOOXOJUMO BHHMATEIBHO IMPOYECTh

TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelIue MOHATHS 3TOH
TeMbl: OMHapHas anredpanyeckas ornepanus, rpyninou, MoJyrpynna, MOHOU, rpymnmna, adenesa
rpymmna, KoJybLlo, 10JIe, JEIUTENN Hyls B KOJbLE, XapaKTepUCTHKA IO, anreOpandeckas U
TPUTOHOMETpHUYECKast (OPMBbI 3allMCU KOMIUIEKCHOTO Yncia, popmyna MyaBpa, nepBooOpa3HbIil
KOpeHb M Jp. OTH NOHATUS CIEAYyeT BBIYYUTh M pazo0paThCsi B UX COOTHouleHusx. Ilpu
peLlIeHUH 3a/1a4 UCHOJIb3YIOTCS (OPMYIIbI, 00BICHEHHE KOTOPBIX PEJCTABICHO B TEME 3.

Tema 4. Muorowienbl. Kojib1io MHOT04/IeHOB OT OIHOM MepeMeHHOii.

I.

2.

XNk

10.

Haiitu MHOrOUsNIEH 4-011 CTENEeHH, UMEIOIINN IBYKpPaTHBI KOPEHb 2 U MPOCThie KOpHU | U -
3.

HaiiTi 0cTaToK OT JeeHHs MHOrowIeHa f(x)=x*-2x’+4x’-6x+8 Ha nuHeHHbIA MHOrOYIEH
x-1.

HaiiT yacTHOE M OCTAaTOK OT jeJeHUs MHorouneHa f{x)=2x"-3x’+4x’-5x+6 na Muorodsnen
g(x)=x’-3x+1.

Haiiti 2f(x)-3g(x), toe f(x)=x’-5x+2 n g(x)=x’+3x+1.

Haiinure 3HaueHne MHOrouneHa - 6a’> — Sab + b — (-3a> — 5ab + b?) mpu a =-2/3 , b=—3.
I[Ipu xakoM 3Ha4eHUH a MEOrowIeH P(x)=x'"+ gx2+9 nemwurcs Ha x + 1?2

IIpu kakux a u b Muorounes P(x) = (a + b)x’ + abx* + 1 nemurcs Ha x> —3x + 27

[Ipu kakux a MHOrouned P(x) =a*’ + (1 —a)x*+ (1 +a@®x> + (1 — 3a)x —a® nenutcs Ha
x—1?

JlokaxuTe, 4TO IPH HEUETHOM m BhIpaKeHHue (x +y + z)" —x" —y" —z" nenutcsa Ha (x +
-y -2

JlBa MHOTOwreHa P(x) =x*+ax* +bx> +cx +d u O() =x*> +px + g TPUHAMAIOT
OTpULIATENIbHbIE 3HAUYEHHUS Ha HEKOTOpOM HuHTepBaiie / nauHbl Oojee 2, a BHe/—
HEOTpHIaTeNIbHBL. JIOKaXHUTE, 4TO HAMAETCS Takast ToOUKa Xo, 9T0 P(x0) < Q(xo).

Memoouueckue pekomernoayuu no peueruro 3a0au.
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[Ipucrynas Kk camMOCTOSITEIbBHOMY PEIICHUIO 3a]a4, HEOOXOJAMMO BHHUMATEIBHO IMPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€MbI. BaxkHelIue MOHATHUS 3TOH
TEMbl: MHOTOYJEH, T€OpeMa O JEJIEHHWU C OCTATKOM, KOpEeHb MHOTOWJIeHa, cxema | opHepa,
teopema besy, bopmynsr Buera u ap. DTH NOHATHS CleNyeT BBIYYUTh W Pa3oOpaThbCsl B UX
cooTHoweHUsAX. Ilpum pemeHnn 3agady  UCHOIB3YIOTCA (QOPMYINbI, OOBSICHEHHE KOTOPBIX
IIPEJICTaBIEHO B TeMeE 4.

2 cemecTp
Tema S. JInneiiHOe IPOCTPAHCTBO, JIMHEHHbIEC ONIEPATOPHI
1. Haiitu pa3mepHOCTb U 6a3uC JIMHEHHOTO MOANPOCTPAHCTBA, HATIHYTOI'O HA CUCTEMY BEKTOPOB

a, =(,L),a, =(1,1,2),a, =(1,2,3)
2. Haiitn koopuHaTel BeKTopa x=(6,12) B 3a1anHOM Oasuce e, ,e,, ecim e, = (2,1),e, =(3,2).

3. B Oasuce ¢,,€,,e; 3-x MEpPHOro JMHEHHOro MPOCTPAHCTBA JHHEHHOE MpeoOpa3oBaHUE @

3 2 1
3amaercs marpuneid A=|1 5 3| Hailtuag , ecin a= 2e +e, —e;.
0 1 1

4. Haiitu matpuity mepexoga ot 0asmca E:(1,0,0),5:(1,—1,0),5=(—1,1,—1) K Oasucy
e_l‘: (1929_1)75‘: (19_190)55‘: (19090)

5. IIycTp V- IIPOCTPAHCTBO, HaTSHYTOE Ha CUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,L1,0),a; = (LLL1),a, =(1,2,3,4),a; =(0,,2,A) . IIpu xakom 3HaueHun A
MOANPOCTPAHCTBOV UMeeT pa3MepHOCTh d=3.

6. Haiitn pasMepHOCTb CyMMBI M Pa3MEPHOCTb IepecedyeHHs MOAINPOCTPAHCTBA L, , HATIHYTOTO
Ha BekTophl a, =(1,2,0,1),a, =(LL,1,0)n L,, HaTauyroro Ha BekTops! b, =(1,0,1,0),b, =(1,3,0,1)
7. HaiiTu coOCTBEHHBIC 3HAYEHUS JIMHEWMHOTO TTPeoOpa30BaHmsl, 3aJaHHOTO B HEKOTOPOM Oazuce

ny -2 3
Marpuluecu =
P 5 1
. 0 -3
8. JIuneiinoe mpeobpasoBaHKe 3aJaHO B HEKOTOPOM Oasmce mMaTpuuei A= P Haiitu

COOCTBEHHBIN BEKTOD, €CIIH COOCTBEHHOE 3HaueHne A =-1.
9. OOpa3zyeT 1 TUHEHHOE MOIMPOCTPaHCTBO TpocTpaHcTBa R4R4 MmuOKecTBO VV, 3amanHoe
IO MPABUITY:
VZ{(Xl,Xz,X3,X4):X1—2X3=0};VZ{(Xl,Xz,X3,X4)IX3+X4=1}.

10. Haiiti opTOroHaibHBIM Ga3uc MOAIPOCTPaHCTBA LY, 3a1aHHOr0 CHCTEMON ypaBHEHHI,
6asuc moanpocTpancTsa Lt
X1+ X, +x3,:%4 +x5 =0,
{xl — 2Xx, + 2x3,x4 — 2x5 = 0.

Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipuctynas Kk caMOCTOSATENbHOMY PEUICHHUIO 33734, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelIue MOHATHS 3TOH
TEMBI: JMHENHOE IPOCTPAHCTBO, MOAIPOCTPAHCTBO, CYMMa M IIEPECEUECHHE IMOAIPOCTPAHCTB,
pa3MepHOCTh M 0a3uc JIMHEHHOrOo NPOCTPAaHCTBA, JHMHEWHOE mpeoOpa3oBaHMe, MaTpHlla
nepexo/ia, COOCTBEHHbIE BEKTOpPbl M COOCTBEHHbBIE 3HAYEHHS M JAp. OTH MOHATUS CIEIyeT
BBIYYUTbh M pa3o0paThCsi B MX COOTHOIIEHMsX. [Ipu pemreHuu 3amad HCMOJIB3YIOTCS (OPMYIIBI,
00BSICHEHHE KOTOPBIX MPEACTABIECHO B TEME 5.
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Tema 6. EBKINAOBBI  MNPOCTPAHCTBA, OPTOrOHAJbHBIE M  CHMMeTpPUYeCKHe
npeodpa3oBaHusl.

1. OnpenenuTs OPTOrOHaIBHBINA BEKTOP It BekTopa (1,-2,2,-3).

2. Ilpumensisa mpolecc OpTOTOHAIM3ALMH TOCTPOUTh OPTOTOHANBHBIN 0a3uc MOANPOCTPAHCTBA,
HaTAHYTOTO Ha CUCTeMY BEKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

3. IloctponTs OpTOTOHANBHBIA R, 6a3uc coxepxamuii Bektop @ = (1,—1,—1).

4. HaWta Bektop, JomodHsOmMK  cucremy  a=(2/3,1/3,2/3),b=(1/3,2/3,-2/3)  no
OpTOroHaJIbHOTO Oasuca.

5. Ilpum xKakux 3HAYEHHSIX X U )V BEKTOPHl a = (1/\/5,0,—1/\/5) u b=(/3,x,y)
OPTOTOHOPMHUPOBAHHBI?

6. Haiitu nopmy y(x) = sinx + cosx

a) B npoctpancrse C[0,2m];

0) B mpoctpanctse A [0,27].

7. llocTpouts npumep O6ECKOHEUHO OPTOHOPMUPOBAHHOM CUCTEMBI B IPOCTPaHCTBE A[a,b].

8. JlaHbl BEKTOPHI €BKIUIOBBIX MPOCTPAHCTBX = (é), y = (2) - DIeMeHTBI pocTpaHcTBa R? co
CKaJIApHBLIM TpousBeaenueM (x,y) = x1y; + X, V5.

9. JlokasaTh, 4TO BEKTOPHOE MPOCTPAHCTBO THCTAHOBUTCS E€BKIMIOBBIM IIPOCTPAHCTBOM, €CIIH
JUTS TIPOM3BOIBHBIX JIBYX 31eMeHTOB A = (ay) u B = (by) monoxuts (4, B) = Y11, X4 a;;b;;.

10. IToka3zaTp, 4TO I MPOU3BOJIBHOTO BEKTOPHOTO HOPMHUPOBAHHOTO ITPOCTPAHCTBA

— r_\: _
E={xy,z ..} cCipaBeIIMBO HEPABEHCTBO =[=1¥1l = |= }“”

Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSATENbHOMY PELICHUIO 33734, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BaxkHelue MOHATHS 3TOH
TEMbI:  €BKIUIOBA  IPOCTPAHCTBO,  CKAJSIPHOE  IPOU3BEACHHUE, OPTOTOHAIBHBIA U
OPTOHOPMHPOBAHHBIN 0a3uC, MPOIECC OPTOTOHANU3ALUN U ApP. ITU MOHATUS CIEAYET BHIyYUTh
1 pa3zoOpaThcs B uX cooTHoueHusX. [Ipu pemenun 3agad ucnoiab3yrores GopMyIibl, OObsICHEHUE
KOTOPBIX IIPEJICTaBIEHO B TEME 6.

Tema 7. KBagpaTnunbie (OpMbI M UX NPUBEACHHE K IVIABHBIM O0CSAM

1. Ilpm xakux 3Ha4YeHUAX A, KBagpatndHas popma f = 2x,x; +4x,x; — Ax,’ + 3x32 ~x’
MOJIOKUTETBLHO OTPE/IeIICHa.

2. CoCTaBUTh MATPHILy KBaJAPATUYHON QOPMBI . f = 2X,x, — 4x,X; + X3 +3x7

3. HaiiTy paHT KBagpaTHIHOH GopMbI f = X[ + 4x,x, +3x +8x,x, +10x,x, + 7x5 .

4. TlpuBecTH K KAHOHUYECKOMY BHY KBaApaTUUHYIO GopMy f = x7 — 6x,x, — Xx5.
5. Haiitn numHeiiHOe npeoOpa3zoBaHMe, NPHUBOJANIEE KBAAPATHUHYIO (GopMy f = XX, —X; K
HOpMaTbHOMY BUy f = Vi = y; = ¥3

6. Jlama xBampartmuHas Qopma [ =—X, —X; + x32 . OnpenenuTh TMOJOXKUTEIBHBIA |
OTpULATENIbHBIN UHJEKChl MHEPLUH, a TAKKE CUTHATYPY ATOU (OPMBI.

7. TIpuBeCTH KBaAPAaTHUHYIO (GOPMY K TIABHBIM ocaM f = 3x] +4x2 +5x; +4x,x, —4x,x,.

8. CocTtaBuTh MaTpully KBagpatuyHo Gopmbl 3x2— 10xy + 82 u HaliTu ee COOCTBEHHbIE YHCIA.
9. Vka3arp npeoOpa3oBaHue KOOPAUHAT, IPUBOAAIIEE KBAPATUUHYIO (hOpMYy

8x2— 12xy + 12y, K KaHOHUYECKOMY BUTY/

10. [IpuBecTr K KAHOHUYECKOMY BUAY KBaApaTUuHYIO hopmy Sx2 — 12xy.
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Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSTENHHOMY PELICHHUIO 337a4, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelue MOHATHS 3TOH
TEMbI: KBaJpaTuuHas (GopMa, HOPMaJbHBI M KaHOHUYECKHM BUJ KBaJApaTHUHON (opMmbl,
MOJIOKUTEIBbHBIA U OTPULIATEIbHBIA HHIEKCHl HHEPLUH, KpuTepuil CUIIbBECTpPA, MOJI0KHUTEIbHO-
onpejiesieHHas KBajapaTuuHas Gopma u Ip. OTU MOHATHS CIELyeT BBIYUUTb U pa300paThCs B UX
cooTHoweHUsAX. llpum pemeHnn 3agady  UCHOIB3YIOTCA (QOPMYINbI, OOBSICHEHHE KOTOPBIX
IIPEACTABIIEHO B TeMe 7.

Tema 8. Teopusi rpynn, KOHeYHO MOPOKIEHHbIE a0e1eBbl IPYIIbI.

123456

1. Haiitn nopsaok 3jeMeHTa a = € Jg -

231645

2. Haiitu 06pa3yroniuii 37eMeHT B IUKINYECKOH rpynmne <a> .
8

o . o 1 2 3 4 5 "
3. Haiitm noarpyniy LHMKIMYECKON TI'PYIIIBI (a) = {a ,a ,a - ,a ,a ,a }, MIOPOXKACHHOU
6

JIEMEHTOM a°.

4. HaliTh UMKIMYECKYIO TOATPYIIy CHUMMETPUUYECKOW TPYMIbl Ss, MOPOXKICHHOU

1 2 3 45
54 3 2 1
5. Ilycts H — noarpynmna rpymnmnsl G,

3JIEMEHTOM d =

G ‘ =12, ‘ H ‘ =4 . Haiitn ungexc noarpynnsl H B
rpymme G.

6. B HekoTopoM  MHOXECTBE  BBEJCHA ONEpalys *, KoTopass 0  KaXAbIM  JBYM
AJIEMEHTaM @ U b 3TOT0 MHOKECTBA BBIUMCISIET HEKOTOPBIN 3JIEMEHT a*b 3TOr0 MHOKECTBA.
H3BecTHO, uTO:

1°. Jlns mo0BIX TpEX AIEMEHTOB a, b U ¢ BhIOTHAETCS a*(b*c) = b*(c*a).

2°. Ecnu a*b = a*c, To b = c.
3°. Eciu a*c = b*c, T0 a = b.

7. JloKaxuTe, 4TO OINepalus *: a) KOMMYTaTUBHA, TO €CTh IS JIFOOBIX 3JIEMEHTOB d M b BEpHO
pPaBEHCTBO a*b = b*a; 6) acconmuaTWBHA, TO €CTh IS JIIOOBIX SJEMEHTOB a, b U ¢ BEpHO
paBeHCTBO (a*b)*c = a*(b*c).

8. Haiitu dakrop-rpymnmsl aJAUTUBHON TPYHIbl LENbIX YHUCET M0 MOATPYIIE YUCEN, KPATHBIX
JAHHOMY HAaTypaJlbHOMY YUCIY A.

9. BrIICHUTH, KaKyl alreOpanvecKkyro CTPYKTYpy oOpa3yeT MHOXKECTBO IOJCTaHOBOK #-Oi
CTETIEHH OTHOCUTEIbHO YMHOKECHHUSL.

10. BeisicHuTh, 00pa3yeT JIu TPYIIY HEBBIPOKACHHBIC MATPHIILI TIOPSIIKA B C ICUCTBUTEIHLHBIMHU
3JIEMEHTAMU OTHOCUTENIbHO YMHOKEHUS.

Memoouueckue pekomernoayuu no peueruro 3a0au.

[Ipuctynas K caMOCTOSITEIbBHOMY PELIEHUIO 33aJa4, He0OXOJUMO BHHUMATEIbHO MPOYECTh
TEOPETUYECKUI MaTepHall IO COOTBETCTBYIOIIEMY BOIPOCY TEMBbI. BakHelniue MOHATHS 3TON
TEMbI: LMKJIMYECKash TpyIIa, MOPSAIOK TIpyNImbl, 0O0pa3yrouuil 3JeMeHT, (aKTop-rpymmna,
teopeMbl Jlarpamka u Konmu u np. OTu NOHATUS cieqyeT BbIYYMTb U pa3o0Oparbcsi B UX
cooTHoweHUsAX. Ilpum pemeHnu 3agady  UCHOJIB3YIOTCA (QOPMYIBI, OOBSICHEHHE KOTOPBIX
IIPEACTABIIEHO B TeME &.

3 cemecTtp

Tema 9. JluHeiinble anaredpbl, ajaredpa JMHEHHBIX ONEPATOPOB, MATPUIA JIMHEIHOIO

omeparopa.
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2 1
1. Ecnn nunelnble omepatopbl (P ul/ 3amaHbl COOTBETCTBEHHO MaTPHIIAMH U

0 1
0 2
1 3

2. BpuncauTe pa3sMEpHOCTh IMPOCTPAHCTBA JIMHEHHBIX OIEPATOPOB, JNEHCTBYIOIUX B 3-
MEpPHOM IIPOCTPAHCTBE.

3. Haiitu coOcTBeHHOE 3HAYEHHE oOIepaTopa MOBOPOTA IJIOCKOCTH BEKTOPOB HA Yroj
ﬂ(2k+l),keZ.

4. [IlpuBectu MaTpully 4 TMHEHMHOrO omepaTopa K JUarOHAJIbHOMY BHUJIYy M HaWTH
COOTBETCTBYIOIINI 0a3uc, eciu

, TO HAWTH MaTpUIly oreparopa QY/ .

-1 3 -1
A=(-3 5 -1
-3 3 1
5. JIuneiinblil oneparop 4 3a7aH B HEKOTOpOM 0a3uce MaTpHIlei
2 1
1 2)
HaifiTu coOCTBEHHBIE uMCa M COOCTBEHHBIE BeKTOphl omepatopa A’ — omepartopa,

o0paTHOTO K 4.

3. Jloka3zaTh, 4TO €CJH omnepaTop A BBIPOXKJEH, TO JIF000€ MOANPOCTPAHCTBO, COAEPIKAILEE €ro
00pa3, OyzeT MHBapUAHTHO OTHOCHUTEIILHO oreparopa A.

4. Jloka3aTh, YTO €CIM OHepaTop A HEBBIPOKIEH, TO A U A~! HMEIT OJHU H Te Ke
MHBAapUaHTHbIE TIOIPOCTPAHCTBA.

5. HaiitTu Bce JIMHEHHBIE TOANPOCTPAHCTBA IPOCTPAHCTBA MHOTOWIEHOB OT OJHOIO
HEU3BECTHOTO CTEMEHW <N C BELIECTBEHHbIMU KOIPPUIMEHTaMHU, WHBapUaHTHbIE
OTHOCHUTEJILHO NMPeoOpa3zoBaHus ¢, IEPEBOIAIIETO JIF00O0 MHOTOWIEH B €r0 IPOU3BOIHYIO.

6. Ilycte omepatopbl A M B mepecTaHOBOUHBI, JOKa3aTh, YTO 00pa3 U SAOpO oOleparopa
B vHBapUaHTHBI OTHOCUTENILHO OIepaTopa A.

7. Haiitu coOCTBEHHbIE 3HAYEHHMsS]I M COOCTBEHHBIE BEKTOpPbHI JIMHEHHBIX HIpeoOpa3oBaHUH,

0 1 0
3a/IaHHBIX B HEKOTOpOM Oa3uce marpuuieii | —4 4 0
-2 1 2

Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSATENHHOMY PELICHHUIO 33734, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€MbI. BakHelue MOHATHS 3TOH
TEMbl: JIMHEWHbIE OINEpaTopbl U OMNEpAlMU HaJ| HUMH, BBIPOKICHHBIE U HEBBIPOXKICHHbIE
OTIEPaTOPhI, JIMHEWHBIE anreOphl, H30MOPPU3M anredp, WHBAPUAHTHBIC TOANPOCTPAHCTBA,
cOOCTBEHHbIE 3HAYEHHUS] U COOCTBEHHBIE BEKTOPHI U JAp. OTH MOHATHS CJIENyeT BBIYUUTbh U
pa3zobpathbcsi B ux cooTHomeHusx. [Ipu pemienun 3agad UCnosb3yroTcss GOpMyIibl, OObSICHEHUE
KOTOPBIX IIPEJICTABICHO B TEME 9.

Tema 10. Hukiauvyeckoe MOANPOCTPAHCTBO. XaAPAKTEPUCTHUYECKHA MHOTOYJIEeH JIMHEHHOr0o
onepatopa.KopHeBble BeKTOPbI, HWJIbINOTEHTHbIE ONIEPATOPHI
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10.

Haiitu Matpumy omeparopa f (go), rne f (t):3t2—2t+5, 3aJaHHOTO  MaTpULEH

1 -2
A= .
2 -4
Haiity MUHUMANBHBIH QHHYIATOD f, (t) BEKTOpae,, €CIIU JIMHEHHBIA oniepatop (P B Oasuce

1 00
e,e,,e, 3aman marpuner | 1 2 1
-1 0 1

Haiitn xapakreprcTHUYECKMII MHOTOYJIEH OIlepaTopa MOBOpPOTa BEKTOPOB IUIOCKOCTH Ha
yroa & .

1 0 0
Jluneiinoe mpeoOpa3oBaHue @ B 0asuce €4, €, €3 3aJaH0 MaTPHIICH 1 2 1) Haitu
-1 0 1
MHHUMAaJILHBIA MHOTOUIEH ¢ (t) 3TOro mpeoGpa3oBanms.
1 0 0
[IpoBeputs TeopeMy I'amunbrona — Kommm juist matpumsr | 1 2 1
-1 0 1
4 -2 2
Jlunetinbii omepatop A B 0asuce eq,e,,e33amaH Marpunen | —5 7 —5 | Haitn
-6 6 —4

MHHUMaJILHBI MHOTOUIEH ¢ (1) 9TOTO OIEparTopa.

Jloka3ath, uTo: a) 00pa3 @L u 6) nomHsli mpoodpas ¢~ 1L nuueitHoro nommpocTpaHcTsa L,
WHBApPUAHTHOTO OTHOCHTENILHO JIMHEHHOTO TpeoOpa3oBaHus ¢, caMu OyayT WHBapUAHTHBI
OTHOCHTEIIBHO .

Haiitu coGcTBeHHbIE 3HAa4YeHHMs] U COOCTBEHHBIE BEKTOPBI JMHEMHOIO IpeoOpazoBaHus,
sBiIsroIerocs MU GepeHIMPOBaHUEM MHOTOYWICHOB CTEIEHH < N C BEIICCTBCHHBIMHU
ko3¢ duLmeHTaMu.

Jloka3zath, uto omepartopbl A u A — AE, rae A — nr000e YHCI0, UMEIOT OJHU U TE Ke
WHBapHUaHTHBIE TTOANPOCTPAHCTBA.

JloKa3aTh, 4YTO €CIIH OIepaTtop <A HEBHIPOKIEH, TO A M A~ MMET OJHH H Te Ke
WHBapHUaHTHBIE TTOANPOCTPAHCTBA.

Memoouueckue pekomernoayuu no peueruro 3a0au.
[Ipuctynas kK camMOCTOSITCIIBHOMY PEIICHHIO 337a4, HEOOXOJUMO BHHMATEIBHO IMPOYECTh

TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€MbI. BakHelIue MOHATHUS 3TOH
TEMBl: IUKINYECKOE IMOANPOCTPAHCTBO W AaHHYJIATOPBI BEKTOPa, XapaKTEPUCTUYECKHUU
MHOTOYJIEH M MaTpULa JIMHEHHOTO omepaTopa, TeopeMa I'ammibroHa-Kaau, KOpHEBbIE BEKTOPBI
U KOpHEBBbIE MOJINPOCTPAHCTBA, HUJIBIOTEHTHBIE ONEPATOPHI U Jp. ITU MOHATHS CIELyeT
BBIYYUTb M pa3o0paThCsi B MX COOTHOUIEHMsX. [Ipu pemieHuu 3amad UCHONB3YIOTCS (OPMYIIbI,
00BsICHEHHE KOTOPBIX NpezcTaBieHo B Teme 10.

Tema 11. IlosiuHOMHUAJIbHBIE MATPULbI.

1. lpusectu A- matpuny A =

A+2 1
0 A+2

K KAHOHUYCCKOMY BUY.

2. 3anmucath KOPIAHOBY KJIETKY 3-T0 MOPsAKA, OTHOCSIIYIOCS K YUCITY 3

3.

Haiitu xopnaHoBy HopManbHyl0 (opMy MaTpulblA, €ciad KaHOHWYECKHH BHJ
I 0 0

xapakrepuctndeckoil Matpunsl 4 — AE umeerBug |0 A -1 0

0 0 A*-1
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2 -1 A+1 )

4. Ilpusec AHOHHYECKO A — Mma A/1=(
pHUBECTH K KAHOHUYECKOMY BUOY MaTpuny () A+1 A2+21+1

0 1 0
5. [IpuBectu matpuily A K )kopaHoOBOM HOpManbHOU popmed = | —4 4 0
-2 1 2

6. Hamucate xopnaHoBy ¢opmy A; MaTpuubl A, ecl¥ JaHbl WHBAPHAHTHBIC MHOXHTEIH
E;(A)(i = 1,2,...,n) ee xapakrepuctuueckoii marpuipl A — AE:
E;() =E,(N) =1LEW) =EA)=21-1,  E@=E@=Q-1@A-2).

0 1 0
7.Haiitu s)xopaanoBy dopmy Matpunbl { —4 4 0
-2 1 2

8. Jlokasarsb, uto eciu B E,, paBenctso (a,x) = (b, x) cnpasemiuso Vx € E,, To a = b.

9. Haiitu pa3mMepHOCTh MOANMPOCTPAHCTBA, OOPA30BAHHOTO BEKTOPAMH X, JUJII KOTOPBIX
(a,x) = 0, rue a — GUKCUPOBAHHBIM BEKTOP IPOCTpaHcTBa E.

10. lokazars, 4TO B YHUTapHOM IIPOCTPAHCTBE BBIIIOJIHAETCS. HEPABEHCTBO TPEYTrOJIbHUKA

lx + vl < x| + |yl.

Memoouueckue pekomernoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSTENHHOMY PELICHHUIO 337a4, HEOOX0JUMO BHUMATEIBHO MPOUYECTh
TEOPETUYECKUI MaTepHall II0 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BaxkHelIue MOHATHS 3TOH
TEMbI: IOJIMHOMHAJIbHBIE MAaTPULBl U UX CBOWCTBA, JKOpJAHOBA KJIETKA, )KOP/IaHOBA HOpMasbHas
(dbopmMa MaTpUIbl JIMHEHHOTO OnepaTopa U JIp. ODTU MOHATHUS CJIEeIyeT BhIyYUTh U pa3o0parbcs B
ux cooTHomeHusax. [lpu pemeHnn 3afad HUCMONB3YIOTCS (POPMYIbI, OOBSICHEHHE KOTOPBIX
MpeacTaBiaeHo B Teme 11.

Tema 12. ConpsizkeHHbBIIi ONepPaTop, YHUTAPHbIE U OPTOTOHAJIbHbIE ONIEPATOPbI.
1. Haiitu nanumy Bektopa x=(-3,2i), ecnm B yHUTapHOM mpocTpaHcTBe C° cKalspHOe

NpOM3BEJIEHHE  BEKTOpoB  x=(a,,¢,) u  y=(B,,B,) oNpenenecHo  paBeHCTBOM
(x,y= 2a]ﬂ] +062ﬂ2) .
2. Haiitu B ynutapHoM mpoctpanctse C IuHy ‘x‘ BekTOopa X = (X, X, ,x3) .

3. Omnpenenutb HOPMUPYIOLUIMH  MHOXUTENIb  BEKTOpa d = (l,i,l + i) YHUTApHOTO

npocrpancTsa C° .
k
4. HaliTm MaTpMIly CONpPSIKEHHOIO omeparopa (P , eciu (P - OmepaTrop IOBOPOTa BEKTOPOB

IUIOCKOCTH Ha YToJI 18()0.

5. Haiitu ckamsapuoe mpousBeneHue (Ax, Ax) mns ar000ro BeKTopa X, rae A - yHUTapHBIN
oreparop.

6. IIpuMenss IpoLecC OPTOTOHAIM3ALMH, IOCTPOUTL OPTOTOHAILHBIA 6a3KC MOAIPOCTPAHCTBA,
HATAHYTOTO Ha cucTeMy Bekropos (1,2,2,—1),(1,1,-5,3),(3,2,8,—7).

7. JlokasaTh, 4TO B YHUTApHOM IPOCTPAHCTBE CIpaBeinBa Teopema [ludaropa: ecmu X,y —
oproronanshsl, T0 |x + y|? = |x|? + |y|>?.

8. HailiTm OpTOrOHanpHyH0 NPOEKIUI0 Y W OPTOTOHAIBHYIO COCTABIISIOLIYI0 Z BEKTOpa X Ha
auMHelHoe moampoctpancTBo L ecom x = (4,—1,-3,4). L HataHyro Ha BEKTOPHI
a; = (1,1,1,1),a, = (1,2,2,—1), as = (1,0,0,3).

9. Kak BHINIAAUT M 4YeMy paBeH onpeaeaurens Ipamma G(xg,X,,...,X,), €CIH CHCTEMA
BEKTOPOB X1, X3, ..., X, — OPTOTOHAIILHA,;

10. Haiitu wmaTpuny JuHEHHOro omeparopa ¢ , CONpPSDKEHHOrO OIeparopy ¢ B
OPTOHOPDMHPOBAaHHOM  0asuce ey, ey, e, ecim @ HEPEBOJUT  BEKTOPBI
a, = (0,0,1),a, = (0,1,1), a5 = (1,1,1)

B BekTOpel by = (1,2,1),b, = (3,2,1),b; = (7,—1,4).
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Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSTENHHOMY PELICHHUIO 337a4, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelue MOHATHS 3TOH
TEMBI: YHUTapHbI€ IMPOCTPAHCTBA M MX CBOMCTBA, OPTOrOHAJIBHBIE M YHUTAPHBIE MATPHIIBI,
CONPSDKCHHBIM,  HOPMAQJIBHBIM,  YHHUTApHBIA, OPTOTOHAIBHBIM  CAMOCONPSDKEHHBIA U
CUMMETPUYECKUE OIepaTopbl M Jp. ODTU TMOHATUS CIEAYeT BBIYYUTh M pazodparbCsi B HX
cooTHoweHUsAX. Ilpum pemeHnu 3agady  UCHOJIB3YIOTCA (QOPMYIIbI, OOBSICHEHHUE KOTOPBIX
MPEJCTaBIEHO B Teme 12.

Tema 13. AdpdunHbBIC MPOCTPAHCTBA, IVIOCKOCTH B appuHHOM npocrpancTBe. TeH3opbl.
1. YUemy paBHa pa3MepHOCTb IIOCKOCTU B 77 — MEPHOM ap(pMHHOM MPOCTPAHCTBE, COCTOSLIEM U3
OJHOM TOYKH.
2. Ilycte A — tensopa tuna (p,q), y kotoporo p # 0wu q # 0. HailTu TeH30p, KOTOPHIH
MOJIy4aeTcsl B pe3yjbTaTe CBEPThIBaHMsI TeH30pa A.
3. Kaxoro Tuma sBiseTcss MeTpHdeckuii Tensop g.
4. 3anucarh MaTpuUIly mpeodpa3zoBaHust 4;Ipy MOBOPOTE HA YTOJI ()

a) Bokpyr ocu OX;

0) Bokpyr ocu Oy;

B) BOKpYyr ocu Oz.
3anucaTh MaTpUIly 0OpaTHOTO MPeoOpa3oBaHUSL.
5. Jlokaszarh, 4TO MpU MOBOPOTaX JIEKAPTOBOW CHCTEMbl KOOPAMHAT OIPEAEIUTENb MaTpPHUIIbI
MIOBOpOTa paBeH +1.
6. Iloka3aTh, UTO €IMHCTBEHHBIM ‘“U30TPOMHBIM” BEKTOPOM (KOMIOHEHTHI KOTOPOTO OJAMHAKOBBI
BO BCEX CUCTEMaxX KOOPJMHAT) SIBJISIETCS HYJIEBOU BEKTOP.
7. Hoxasats, uro cymma o-A4;+ B-B;mpencrabiser co00i KOMIOHEHTHI TEH30pa BTOPOTO paHTa,
€CJI U3BECTHO, YTO A;; uBj;j — TEH30PBI BTOPOTO PAHTa, a ¢ U § — CKAJIAPHI.
8. Hansl Tpu Bektopa A;, Bj, Ci. IlocTpouTs 3aBHUCSIIHE OT HUX

a) UHBApUAHTHI;

6) tenzop lI-ro panra;
B) cumMmeTpuuHblid TeH3o0p IIl-ro panra.
9. B HekoTopoMm Oa3uce u3BecTHbI aBa Bektopa 4 = {1, 2, —1} u B = {3, 2, 4}. I3 KOMIOHEHT
3TUX BEKTOPOB MOCTPOUTH CUMMETPUYHBIM U aHTUCUMMETPUYHBIN TEH30pbl BTOPOT'O PaHra.
10. Iloka3aTh B 001IEM BHUJAE, YTO CBEPTKA CUMMETPUYHOTO W aHTHCUMMETPUYHOTO TEH30POB
paBHa HYIIO.

Memoouueckue pekomerHoayuu no peueruro 3a0au.

[Ipucrynas Kk caMOCTOSTENHHOMY PELICHHUIO 337a4, HEOOX0JUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BakHelIue MOHATHS 3TOH
TeMbl: addUHHBIE TPOCTpAHCTBA W CHCTEMBI KOOPJIHMHAT, TEH30PbI M OMNEpali HaJ HHMH,
CBEpTKa, CJe/ U Ip. OTU NOHATUS CIELYeT BbIYYUTbh U pa3o0parbcs B UX cooTHomeHusx. [lpu
pEeLLIeHUH 3a/1a4 UCIOIb3YIOTCS (POpMYIIbl, 00bICHEHHE KOTOPBIX IPECTaBIeHO B Teme 13.

Kpumepuu ¢hopmuposanua ouenok no 3a0anuam 011 camocmosamensbHou padomol
cmyoenma (munoevie 3a0a4u):

«omauynoy (3 Oamnma) - oOyyaromuics TIOKa3al TIyOOKHE 3HAHUSA Marepualia 110
[IOCTABJICHHBIM BONpPOCAM, TIPAMOTHO M JIOTMYHO ero uzjaraer. CBOOOJHO HCIIOJIB3YET
HeoOxouMble (POPMYIIBI ITPU PELLICHUH 3a]1a4;

«xopowoy (2 6anna) - 00yJarouiicss TBEPAO 3HAET MaTepHall, TPaMOTHO €r0 M3JIaraeT, HO
JIOIyCKaeT HETOYHOCTHU B MPOLIECCE peIlieHus 3a/1aY;

«yoosnemeopumenvHoy (1 6aii1) - 00YJarOIINIICS UMEET 3HaHUSA OCHOBHOTO MaTepuasa 1o
MIOCTaBJIEHHBIM BONPOCAaM, HO HE YCBOWIJ €ro JeTajel, JOMYCKaeT OTJEeNIbHble HETOUHOCTU INPHU
pellIeHu! 3a/1a4;
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«neyoosniemeopumenvro» (0 0amioB) — 0OyJarOIIMIICS AOMyCKaeT TpyObie OIIMOKH B OTBETE
Ha TIOCTABJICHHBIE BOITPOCHI M ITPH PEIICHUH 33]1a4.

5.2. Oyenounvie mamepuanst 013 pyoexHcH0o20 KOHMPOA.

PyOexxHBII KOHTPOJIb OCYIIECTBIISIETCS TI0 00JIee WIM MEHEE CaMOCTOSTEIBHBIM pa3JieliaM —
y4eOHBIM MOJIYIISIM Kypca U IPOBOIUTCS 110 OKOHYAHWH M3YYEHUS MaTepralia MOJIyIls B 3apaHee
YCTQHOBJIEHHOE BpeMs. PyOexHBI KOHTPOJh TPOBOIUTCS C ILEIbIO OIpPEICIICHUS KayecTBa
YCBOGHUSI MaTepHaia ydeOHOTO MOIYJsl B 1esioM. B TedeHne cemecTpa MpOBOJUTCS TPU TaKUX
KOHTPOJIHBIX MEPOTIPUATHS TI0 TPAPHKY.

B kauecTtBe GopM pyOEKHOTO KOHTPOJISI MOKHO HCIIOJIb30BaTh TECTUPOBAHUE (MIMCbMEHHOE
WIH KOMITBIOTEPHOE), TPOBENICHHE KOJUIOKBHYMa WM KOHTPOJBHBIX paboT. Ha pyOexHbIe
KOHTPOJIbHBIE MEPONPHUATHS PEKOMEHAYETCS BBIHOCHTH BECh MPOTPAMMHBIA Marepuan (Bce
paszensl) 1Mo AUCIUIUTHHE.

KonTpoabnas padora. KonrponsHas paboTa — nucbMeHHas paboTa HEOOIbIIOTO 00beEMa,
MperoJaraonas MpoBepKy 3HAHWK 33JaHHOTO K H3YYEHHIO MaTepualla M HAaBBIKOB €ro
MPaKTUYECKOTO MpuMeHeHus. [IpoBoauTcss Tpu pasa B TEUYEHHE H3YYCHUS TUCIIUILUTHHBI
(cemecTp) B 4acel aynmuTopHOU paboTel. He MeHee ueM 3a 1 Hemenmto 10 KOHTPOJIBHON paboTHI,
MIPEeTo/IaBaTellb TOJDKEH OMPENeNUTh CTYACHTAM HCXOJHBIC JaHHBIC JUIsl MOJTOTOBKH: Ha3BaTh
pasmensl (TEMBI, BOIMPOCHI), MO KOTOPBIM OyayT KOHTPOJIBHBIC 3a/aHUs, TEOPETHYECKUE
WCTOYHHKH JUIS TIOJITOTOBKH.

KoHTpospHBIE pabOTEI MOTYT COCTOSITH U3 OJTHOTO HIJTM HECKOJIBKHX 3aJaHHH MPAKTHIECKOTO
M TEOPETHUYECKOrO cojepkaHus. [Ipu BBITIOJHEHWH KOHTPOJIBHOW pPabOTHI IOJIE30BATHCS
KOHCTIEKTaMHU JICKIM, y4eOHWKaMH, 3aJauHUKaMH He pa3pemieHo. /IUTeNbHOCTh perieHHs
KOHTPOJIbHBIX 33/1aHui cocTaBiisieT He Oosiee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOJbHOU padOmMvl: KOHMPOJIUPYEMbLE
komnemenyuu YK-3, OIIK-3.
Tunoegvle sapuanmuvt KOHMPOIAbHHIX PAOOM:

Bapuanm 1
1. JlaHBI MaTpUILIBL:
2 =3 0
1 -2 3 1 5 1 -1
B= .
A=|0 1 2 -1 1 1 0
2 0 2 1 2 1 -1

Haiitu wmarpuny C=8-4y4 BBISICHUTB, SIBISIOTCA JiM CTpoku Marpuubl C JIHHEHHO
3aBUCHMBIMH.
2. MetosioM 00paTHOI MAaTPULbl PELIUTh CUCTEMY YPABHEHHI:

(2%, + x, — x3 = 4,

1% + x + x3 = 3

2x, — x, - 2x = 0.

3. Metonom I"aycca pemuTh cucteMy ypaBHEHMIA:
[(x, + 2x, - 4% - x, = 8§

2xy, + 5x, - 1lx - 4x, = 9,

< - x + 3x + 3x, = 13

 n + x5 - x + 2z = 21

Haiitu oHO U3 ee 6a3UCHBIX PEIICHUH.
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L=x} 4320 + 2xxy — 45,7, +4%,%,
4. 3anucath KBaJApaTHUUHYIO (popmy B MAaTPpUYHOM BUJE.
ITpuBecT ee kK KAHOHUYECKOMY BUTY.

5. OnpenenuTs Y€THOCTH NepecTaHoBku: 1, 3, 8, 6,2, 4, 7,5.

Bapuanm 2

3 -1 2
1. Haiitu oOparnyto st MaTpunbl A=| 5 1 =2
&8 -3 6
0 2 -3 0
4 0 0 -1
2. BblUuCIUTh ONPENEIUTEIND .
1 0 0 5
0 6 -3 0

3. Kakyro anrebpanyeckyro CTpyKTypy oOpa3yeT MHOKECTBO YETHBIX UYHMCET OTHOCUTEIHHO
onepanuu cioxenus (272,+)?

12
\/§i+1) ) . . L
5. Haiitu marpumy nepexoma ot 6asuca e, =(1,0,0),e, =(1,-1,0),e; =(=L1,~1) k Gasucy

e_l': (152:_1)5 g': (13_130)35': (15050)

4. BpIYACINTH (

Bapuanm 3

1. Ilycts omeparopsl A 1B mnepecTaHOBOYHBI; J0Ka3aTh, YTO 00pa3 U sApo ormepaTopa
B vHBapUaHTHBI OTHOCUTEJILHO oIeparopa A.

2. SlBnsercs nu oneparop A mpocTpaHcTBa M,, MHOTOWIEHOB CTENIEHU < N JICHCTBUTEIbHOMN
IIEPEMEHHOM t JINHEWHBIM, €CIIU

Af(t) =tf(t), rne f(t) € M,,.

3. Jloxazatb, 4YTO BCSKMHA JIMHEMHBIA omneparop, MAEHCTBYIOUIMI B OJHOMEPHOM
MIPOCTPAHCTBE, CBOAUTCA K YMHOXKEHHIO BCEX BEKTOPOB Ha (PMKCHPOBAHHOE YUCIO (AJs
JTAHHOTO OTIEPATOPA).

4. Tlycte mpeobpazoBanue ¢ B Oasuce a, = (1,2),a, = (2,3) wumeer MaTpuiry

3 5 _ _ 4 6
(4 3).Hpeo6pa3OBaHHe Y B Gasuce b; = (3,1),b, = (4,2) umeer MaTpuiLy (6 9).

Hatitu maTpuity mpeoOpazoBanust ¢ + Y B 6asuce by, b,.
5. Jloka3aTth, 49TO CymMMa M II€pECEYCHHME MOANPOCTPAHCTB L, U L,, WHBapHAHTHBIX
OTHOCHUTEJIBHO orepaTopa A, Tak )K€ MHBApUAHTHBI OTHOCHTEIILHO orieparopa A.

Bapuanm 4
1. Haiitm Bce muMHEHHBIE NOMIPOCTPAHCTBA IPOCTPAHCTBA MHOIOYJIEHOB OT OJHOIO
HEU3BECTHOTO CTENEHM < N C BEIIECTBEHHbBIMU KOIPPUIMEHTAMH, HWHBAPUAHTHbHIC
OTHOCHUTENIbHO Tpeo0pa3oBaHUsl (Y, TEPEeBOSAIIEIO JHO00H MHOIOWIEH B  €ro

MIPOU3BOJIHYIO.
0 0 1

2. Jlunennbiii omepatop A B 0Oasuce eq,e,,e; 3amaH martpunen |1 2 1 |. Haiitu
1 0 -1

MHHUMaJILHBIA MHOTOUIEH g (A) 3TOTO ONEparopa.

3. Ilyctex — KOpHEBOI1 BeKTOp orneparopa A, OTHOCSAIIUNCST K COOCTBEHHOMY 3HAYCHHIO A;
1 umeromuii Beicoty h > 0. Jlokasark, uto BekTop (A — A;E)x umeer BoicoTy h — 1.

4. Haiitu coOCTBEHHBIC 3HAYCHHUS W KOPHEBBIC MOAMPOCTPAHCTBA JIMHEHHOTO OmEpaTopa,
3aJJaAHHOTO B HEKOTOPOM 0aznce MaTpuiei
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A=
0

1 -1 0
5. Jlokasatp, 4To NMHENHHOE npeoOpa3oBaHNe KOMILJIEKCHOTO MPOCTPAHCTBA TOT 1A U TOJIBKO
TOTJla UMEET JMaroHajbHYI0 MaTpUIly B HEKOTOpPOM Oa3uce, KOrja BCE €ro KOpPHEBBIE
BCKTOPBEI ABJIAIOTCA cOOCTBEHHBIMHA BCKTOpaMH.

3 0 3

-1 0 1 2
3 2 3
2

Bapuanm 5
1. TlpuBectn A — Marpuiy K HOPMAJILHOW TUAroHaJbHON (hopME IyTeM 3JIeMEHTapHBIX
A+1 A2+1 2?
npeobpazoBanuii | 31 32—1 24221
A-1 22-1 A

2. Hamwucarp xopaanoBy ¢popmy A; MaTpuubl A, €Ciu JlaHbl HHBAPMAHTHBIE MHOXKUTEIH
E;(A)(i =1,2,...,n) ee xapakrepuctudeckoii Matpuubsl A — AE, ecmu E; (1) = E,(A) =
E() =1, E,(D) =2+ 1,Es(D) = (A + 12 Es(1) = (A + 1)2(1 — 5).

3. BeecTH cKauspHOE TPOUM3BEICHUE B MPOCTPAHCTBE R[Xx], MHOrOWIEHOB cTeneHu < n ¢
JNeUCTBUTENbHBIMU KO3 ULineHTaMu.

4. IlpumeHsss  mpoluecc  OpPTOTOHAJIU3aLMH, I[OCTPOUTh  OPTOrOHAJIBHBIA  Oa3uc
ITOJIIPOCTPAHCTBA, HAaTSAHYTOTO Ha CUCTEMY BEKTOPOB
(1,2,2,-1),(1,1,-5,3),(3,2,8,—7).

5. Jlokazarb, YTO BEKTOPHI X,y YHUTAPHOT'O MPOCTPAHCTBA OPTOTOHAIBHBI TOTIA U TOJIBKO,
xorga |ax + By|? = |lax|? + |By|>.

Kpumepuu ghopmuposanus ouenox no KoHmponvHoim mouxkam (KOHmMpoibHwie padomot)

4 6anna - NpaBUWIbHO BHINIOJHEHBI BCE 33/1aHUs, POJIEMOHCTPUPOBAH BBICOKUN YPOBEHb
BJIQJICHUS MaTepHalioM, IIPOSIBJIEHbI IPEBOCXOIHbIE CIIOCOOHOCTH MPUMEHSTh 3HAHUSI U YMEHUs
K BBIIIOJIHEHUIO KOHKPETHBIX 3a/1aHUH.

3 ofanna - TUPaBWIBHO BBINOJIHEHAa OoJiblIasi YacTh 3aJlaHU, NPUCYTCTBYIOT
HE3HAYUTEJIbHbIE OIIMOKU, MPOJAEMOHCTPUPOBAH XOPOLIMHM ypOBEHb BIIAJICHHUS MaTEpHaioM,
MIPOSIBJIEHBI CPETHUE CIOCOOHOCTU MPHUMEHSTHh 3HAHUS U YMEHHS K BBINOJIHEHHIO KOHKPETHBIX
3alaHuM.

2 6anna - 3a7aHMs BBINOJHEHbI 0OJie€ YeM HAMOJIOBHUHY, HMPHUCYTCTBYIOT CEpPhE3HbIE
OLIMOKH, TMPOJAEMOHCTPUPOBAH YyJIOBJIETBOPUTEIbHBIM YpOBEHb BJAJECHUS MaTEpUAJIOM,
MPOSIBJIEHBI HU3KUE CHOCOOHOCTH NPUMEHATh 3HAHUS M YMEHHS K BBIIOJHEHHIO KOHKPETHBIX
3alaHuM.

1 fann - nan HETOJHBIN OTBET, MPEJCTABIIAIOMINUN COO0N pa3pO3HEHHbIE 3HAHUSI IO TEME
BOIIPOCA CYIIECTBEHHBIMU OLIMOKaMH B OIIPEIEICHUSIX.

0 6anno6 - Ipu IOJTHOM HECOOTBETCTBUH BCEM KPUTEPHSIM U OTCYTCTBUH OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmoevie 3a0anus no oucyuniune «Anzeopa»

(koumponupyemvie komnemenyuu YK-3, OIIK-3):

Ionnwtit nepeuensy mecmoevix 3adanuit npeocmaesnen ¢ JOUC -
http://open.kbsu.ru/moodle/course/view.php?id=1178
http://open.kbsu.ru/moodle/course/view.php?id=1488
http://open.kbsu.ru/moodle/course/view.php?id=1179

Tecm — cucremMa CTaHJAPTU3UPOBAHHBIX 3aJaHUM, IMO3BOJISIONIAs ABTOMATU3HPOBATH
MpOLIeAYPY HM3MEPEHUsl YPOBHS 3HAHUM M YMEHMH CTyAEHTA. TeCTMpOBAaHHWE NIPOBOAMUTCS TPHU
paza B TeueHHWE u3ydeHHUs aucuuIuiuHbl (cemectp).He wmenee, wem 3a 1 Hememo [0
TECTUPOBAHUSA, NPENoAaBaTeNb JODKEH ONPENCNIUTh CTYASHTaM MCXOJHbIE JaHHbIE JUIs
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MOATOTOBKH K TECTUPOBAHUIO: HAa3BaTh pa3Jiesibl (TEMbI, BOIIPOCHI), IO KOTOPHIM OyAyT 3a/laHus
B TECTOBOU (hopMe, TEOpEeTHUECKUEe UCTOYHUKH (C TOYHBIM YKa3aHHEM pa3JesioB, T€M, CTaTeil)
g noarotoBku. OlleHKa pe3yabTaTOB TECTUPOBAHUS IPOU3BOJUTCS  KOMIIBIOTEPHOU
MIPOrpaMMOH, pe3yabTaT BbIIA€TCsl HEMEIJIECHHO 110 OKOHYaHUU TECTa.

1. Hemmyctoe MHOkecTBO (G 3aMKHYTO€ OTHOCUTEIHHO OMHApHOU omneparuu (*) obpasyer ...

-: KOJIBIIO +: rpyIIoun -: TIOJIYTPYIIITY - Tpymmy
o 2 1
2.HaiiTn 3HaYeHHe MHOTOUIEHA [ (x) =3x+2 oT MaTpumbl 4 =
30
6 3 " 8 3 (8 5 (8 5
9 0 9 2 I1 0 1T 2
3.CJIY saBasgeTcsa COBMECTHOM, €CJIM OHA ...
-: HE IMEET PeIICHU -: IMEET TOJILKO OJIHO PEIICHUE
+: ¥MeeT XOTs ObI OJTHO pelIeHHE -: IMeeT 6oJIee 0THOTO PEICHHS

4. Eciu MHOrO4I€EH f (x) CTEIIEHU 7 YMHOKHUTh HA MHOTOYIEH g(x) CTENEHU M, TO MOJY4YUM

MHOTI'OYJICH S(.X:) CTCIICHU ...
ts=m+n ~s=n s =m -t s =max(m,n)

5. OcTtaToK OT JeNeHHsi MHOTOWIeHa f (x) =x"=2x’+4x> —6x+8 mna mByunen x —1

paBeH:
- -7 -7 --5 +: 5

6. PazMepHOCTh JIMHEWHOTO MOIPOCTPAHCTBA, HATSHYTOTO HA CUCTEMY BEKTOPOB
a, =(2,3,1),a, =(1,2,-1),a, = (-3,-5,1) paBHa...
-1 -2 +:3 -0

7. Marpuiia nepexoaa oT OJHOU 0a3bl K IPYroil BCeraa SBsIETCS ... MaTpUIEH
- eAMHUYHOU +: HEBBIPOKICHHON -: HyJIeBOH - 0COOEHHO

8. HaiiTu pa3MepHOCTh MOAPOCTPAHCTBA V, HATSIHYTOIO HAa CUCTEMY BEKTOPOB
a] = (_1’13_1’1)3 az = (1323334)3(13 = (—3,3,—3,3),(14 = (2a4a638)
- r=3 +ir=2 -r=1 -r=4

9. Haiitn pasMepHOCTD II€PECEUEHUS JIMHEUHBIX TIOIPOCTPAHCTB [,, HATAHYTOIO Ha BEKTOPHI
a, = (LLl),a, =(3,2,1), 1 L, HaTIHYTOr0 Ha BEKTOPBI b, = (0,1,2),b, = (5,3,3)
+:1 -3 -2 -4

10. B 6a3uce e,,e,,e; 3-Xx MEpHOTO JIMHEHHOTO ITPOCTPAHCTBA JIMHEHHOE IIPe0Opa3oBaHuE @

3 21
3amaercsa marpureir 4= 1 5 3| Ecmu a= 2e, +e, —e;, TO:
0 1 1
- ap=e +4e, —e, - ap=2e —3e, +e,
- ap=e, —2e, +: ap="Te, +8e, + 4e,

11. JedekT HEBBIPOKACHHOTO JTMHEWHOTO MTpeoOpa30BaHus. . .
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+: paBen 0 -: paseH | -: He paseH 0 -: He paBeH 1

12. Haiiti coOCTBEHHBIE 3HaYEHUS JTUHEHHOTO TTPeoOpa30oBaHusl, 3aIaHHOTO B HEKOTOPOM

. I -2
0asuce matpunein A =

-3 0

+:3,-2 = —2+4/3,-2-3
2,1 = 3,443
13. [IpumeHsst mpo1iecc OPTOTOHATN3AIMH IOCTPOUTHh OPTOTOHAIBHBINA 0a3HC MOAIPOCTPAHCTBA,
HaTSIHYTOI'O Ha CUCTEMY BEKTOpoB a, =(2,1,3,-1), a, =(7,4,3,-3)

+: b, =(2,1,3,-1), b, =(3,2,-3,-1) - b, =(2,1,3,-1), b, =(4,0,2,1)

- b, =(2,1,3,-1), b, =(1,1,3,1) - b, =(2,1,3,-1), b, =(5,2,0,1)
1 -3 4

14. Jluneiinoe npeobpaszoBanue ¢ 3amano marpuueir A =| 4 —7 0 |. [Ipu kakoM 3HAYCHUH
a =7 7

a,) =3 SABJIAETCS COOCTBEHHBIM 3HAaYCHUEM ¢
+:a=6 - a=1 - a=2 - a=-6

15. Cuctema BEKTOpPOB HA3bIBACTCSI OPTOTOHAIBHON CHCTEMOM, €CJTH BCE BEKTOPHI ATOM
CUCTEMBHI. ...

-: HyJIEBbIE +: IOMapHO OPTOTOHAIBHBI MEKY COOOM

- €IMHUYHbIC -: TIOTIAPHO OPTOHOPMHUPOBAHHBI MKy CO00

16. JIroOyro kBaipaTUIHyI0 (GOPMY MOXKHO MPUBECTH K KAHOHUYECKOMY BHTY C TIOMOIIBIO. . .
-: INHEWHOTO BBIPAXXEHHOTO MTPeoOpa30BaHUs -1 HEIMHEIHOT 0 Ipeo0pa3oBaHUs
+: HEBBIPOKJACHHOTO JIMHEWHOTO MPeoOpa30OBaHUs -1 IMHEMHOTO MpeoOpa3oBaHUs

17. Oneparop ¢ B npocTtpancTBe V Hax noneM P sBiderca nuHeiHbIM, ecnu Vx € V' :
- ox=x+a,e0eacV,a#0 = px=0€elV
~ox=bbeV,b#0- px=Ax+a,AeP,acV,a+0

18.Panr MHEHHOTrO 0TOOpaXkeHHUs (9 TIPOCTPAHCTBA.S B MPOCTPAHCTBO T ecrs:
- pa3MEpPHOCTH IPOCTPAHCTBA | +: pa3MEPHOCTD dim Im )

-: pa3MEpHOCTh IPOCTPAHCTBA S - pa3ME€PHOCTH dim kerqo

19. HeBbIpOoKIEHHBIM OIIEPATOPOM B IBYMEPHOM IIPOCTPAHCTBE SABJISIETCS:
- HEHYJIEBOU OIepaTop -: HyJIEBOM omepaTop
+: oneparop noaoous -1 OIIepaTop € HEHYJIEBBIM SIIPOM

20. Anrebpa MHOTOYJICHOB OT OJHOM IIEPEMEHHOM SBIISAETCS:

- KOHEYHOMEPHOHN -: HEKOMMYTAaTHBHOM
+: acconMaTUBHOU -: HEaCCOLIMaTUBHOMN

21. Jluneiinpli onepaTop (P ABJISETCS HEBBIPOKIEHHBIM, €Clid U3 (P X = 0 cienyer

- x ekerg +x=0 = x g kerg = x#0
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22. loampocTpaHcTBO L HpOCTpaHCTBaS SIBJISIETCS. NTHBAPUAHTHBIM OTHOCUTEIBHO JIMHEHHOTO
omneparopa (P, eciu:

~Jmp =L ~LcJme + oL c L ~@oL=>S§
23. Yucno pa3nuyHbIX COOCTBEHHBIX 3HAYEHHM E€IUHUYHOTO oOmeparopa # - MEpPHOro
IIPOCTPAHCTBA PABHO

+: 1 -=n ~n—1

24. llukmdeckoe moIpOCTPAHCTBO [, = < X, 0X, ..., qok‘1x>
+: HWHBAPUAHTHO OTHOCUTCIIBHO (D-I HC MHBAPHWAHTHO OTHOCHUTCIIBLHO (0

-: TIOIPOCTPAaHCTBOM pasMepHOcTH kK — 1 -: moampoctpancTBom pasmeproctn k + 1

25.XapaKkTepUCTUYECKUIT MHOIOYJIEH OIEpaTopa MOBOPOTAa BEKTOPOB IIOCKOCTH HA Yroyl O
paBeH

= A =(cos@)A—1. 7 =2(cos@)A +cos® o —sin” ¢
o P - 2(cos@)A+1.. 2+ 2(cosp)A+1

26. KopHeBbie BEKTOPBI, OTHOCSIITUECS K PA3IUYHBIM COOCTBEHHBIM 3HAUYCHUSM SIBIISTIOTCS
-: JINHEWHO 3aBUCUMBIMHA +: JIMHEWHO HE3aBUCUMBIMU
-: COOCTBEHHBIMH BEKTOPAMH -: KOJUIMHEAPHBIMU BEKTOPAMH

A+2 0

1 1+ 2) K KAHOHUYCCKOMY BUOY

27. llpusectu A - matpuiyy A = [

1 0 1 0
[o (m)zj [0 —(mfj
A+2 0 1 0
[ 0 (/1+2)2j - [o /1+2j
28. BemectBennas matpuna Q sSBIs€TCS OPTOTOHAIBHOM, €CIIH:
=Q=Q  =QQ'=E +QI=Q" = QQ=E
29. Onepatop A B yHHTapHOM MPOCTPAHCTBE ABISETCA HOPMAIBHBIM, €CIIH OH:
+: IEpEeCTaHOBOYEH CO CBOUM COTIPSKEHHBIM A
A=A
A 2 A

*
- A # E ,rne E - enunnuneli onepatop

30. s Tensopa A tunalp, ) uucno = p + § Ha3bIBaeTCA ... TEH30PA.

-: feexToM - HTHACKCOM
+: paHTOM - IOPSIKOM

Kpumepuu ¢popmuposanusa oyenox no mecmosvim 3a0anuiam:

ITo mTOTaM BBIITOJIHEHUSI TECTOBBIX SaI[aHI/Iﬁ OLCHKAa MPOU3BOAUTCA IIO MATHOAILHOM
IKalJie.
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(5 OGammoB) — mony4yaroT oOydaromuecs ¢ TPaBWIHHBIM KOJWYECTBOM OTBETOB Ha
TecToBble BOonpockl. BeimonHeHo 89-100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;

(4 Oamma) — momyyaroT OOydarommuecss C TMPaBUIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BOnpockl — 70 —88 % oT o011ero o0bema 3alaHHbIX TECTOBBIX BOIIPOCOB;
(3 Oamma) — momywaroT oOydarommuecss C TMPaBUIBHBIM KOJHMYECTBOM OTBETOB Ha

TecToBble BOIPOCHl — 50 —69% oT 00111er0 00BbeMa 3a/1aHHBIX TECTOBBIX BOIIPOCOB;

(2 6ayma) — mosyyaroT 00yJaronecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIC
Bonpockl — 30-49 % oT 061iero o6beMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

(1 6aym) — momy4aroT 00yJaronIuecs: C MPaBIWIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE
Bonpockl — 10 —29% oT o611ero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amoB) — moJTyyaroT 00ydJaroIIKecs TPAaBUILHBIM KOJIMYECTBOM OTBETOB HAa TECTOBHIC
Borpockl — MeHee 10 % oT o0miero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

5.2.3 Owuenounvie Mamepuainwl ona npoeeoenusn KOJ110KeUuyma
(konmponupyemvie komnemenyuu YK-3, OIIK-3)
KomnokBuym — cobecenoBanue npenojaBareist ¢ 0Oy4aroUuMcsl C LEJIbI0 KOHTPOJIS

rIIyOWHBI YCBOEHUS TEOPETUYECKOr0 MaTepualla, U3yuyeHUs pEeKOMEHJOBaHHOW JIUTEpaTyphl.
KomnokBuym - 3T0 ¢opmMa KOHTpOJIS, BUJ HOMOIIHM 00Y4arOIIUMCS U METOJ CTUMYJIUPOBAHUS
UX CamMoCTOSTeNbHON paboThl. KOJUIOKBIMYM OXBaThIBAET TOJBKO Pa3jiei WM TEMY M3ydaeMou
JTUCLUIUIAHBIL.

Tembt KoN10OKGUYMA 3a NEPBBLIL cemecmp:
1. Knmaccupukammss CJIY. Meron Taycca. Ompepenurenu 2, 3 u n- mopsiakoB. CBoicTBa
OIIpEAEITUTENEH.
2. TlpaBmio Kpamepa. Cucrema kpamepoBckoro Tuna. Meton ["aycca.
3. IlepecranoBku. MIHBEepCcHUs M TpaHCHIO3ULMS B IIEPECTAHOBKAaX. T€OpEMBI O TPaHCHO3ULUAX.
4. IloncranoBku. YMHOXKeHUE nmoactaHoBok. CBoiictBa. Llukn. J{nuna mukia. Jlekpement.
5. Onpenenutenu n- nopsigka. CoiicTBa. MeTOIbI BEIYMCIICHHUS.
6. MuHops! 1 anredpandeckue nonojHeHus. Teopema Jlamnaca
7. Marpunpl. Onepannu Hax MatpuiiaMu. CBOMCTBA OTIEPALIHH.
8. BbIpok/iIeHHbIE U HEBBIPOKIEHHBIE MaTpHLbl. OOpaTHas MaTpHLla U COCOO €€ HaX0XKICHUS.
9. Panr marpunel. Teopema o panre MaTpunbl. MeTO1bl BBIYMCIECHUS PAHTa MaTPULIBL.
10. bunapnas anreOpanyeckas omepauus. Anredpandeckue CTPYKTYypbl C OJHOM OMHApHOM
onepanuei.
11. AnreOpanueckue CTPYKTYpbl C JABYMs OWHApHBIMM omnepanusmu. Jlenutenu Hyms.
XapakTepucTrKa moJis.
12. Ognopoausie CJIY. Yucno pemennit ogqHopoanbix CJIY. CBoicTBa penieHnui 0THOPOTHBIX
cucrem. @CP. Teopema o uucine pemenuit ®CP.
13. Kputepuii coemectnoctu CJIY. IlpaBuno Haxoxaenus oouero pemenus CJIY.
14. AnreOpamdeckas gopma 3amucyd KOMIUIEKCHOTO uucia. JIeHMCTBUS Hal KOMIUIEKCHBIMHU
yuciaMu B anredpandeckoit popme. ConpspkeHHbIE KOMITJIEKCHBIE YUCIA.
15. Tpuronomerpuueckas ¢hopma 3anucu KomiiekcHoro yucina. @opmymna Myaspa. Kopens n-
CTENEeHU U3 KOMILUIEKCHOTO uncia. Kopens n-crenenu u3 equnuibl. [leppooOpasHbie KOPHU.
16. Muorounensl. JleiicTBus Hag MHOTOWIeHaMHU. CBOKCTBA.
17.Teopema 0 AeNEHHH C OCTATKOM JJisi MHOTO4WIEHOB. Jlenumocth MHOTOwIeHOB. CBOMCTBa
JeTMMOCTH MHOTOUJIEHOB.
18.Kopenp muorounenoB. Teopema besy. Cnenacteue Teopemsr besy.
19.Cxema I'opuepa. [IpocToil u k- KpaTHBIN KOPEHb MHOTOUJICHOB.
20. ®opmynsl Buera. HOJl muorownenos. Anroputm EBkiuna.

Temvl Konokeuyma 3a 6mopoil cemecmp:
21. Onpenenenue BEKTOPHOIO IpocCTpaHcTBa. basuc um pazMepHOCTh BEKTOPHBIX MPOCTPAHCTB.
Teopema o cyiiecTBOBaHUU Oa3uca.
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22. IlonmpocrpanctBa. Ilpumepsl moanpocTpaHcTB. Marpuiia nepexoaa oT OJHOTO Oas3uca K

apyromy. Cymma HOANPOCTPAHCTB U NepeceyeHue MOoANpoCTpaHCTB. TeopeMsl.

23. Jluneiinple npeoOpa3zoBaHus (ONepaTopbl) BEKTOPHBIX MpOCTpaHCTB. CBOMCTBA JIMHEWHBIX
npeoOpazoBanuii. HyneBoil, Tox1eCTBEHHBIN U ONEepaTop noaoous.

24. Marpuna nuHeHHOTO TpeoOpazoBanus B Oasuce. CBsA3b MEXIAy MATpUIIAMH JIMHEHHOTO

npeoOpa3oBaHus B pa3HbIX 0asucax.

25. Xapakrepuctaueckass MaTpuia. XapakKTepUCTHUYECKUII MHOTOWIEH.

26. CobcTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI.

27.JIuneliHple omepaTopbl C MPOCTBIM CHEKTPOM. JloCTaTOuHbIE YCIOBHUS MNPUBOAUMOCTH

MaTpHUILIbl JIMHEWHOTO ONEepaTopa K 1MaroHaJIbHOMY BUJTY.

28. Jle@exT u paHr JMHEMHOTO PeoOpa30BaHusl.

29. EBknunoBsl npoctpancTBa. HepaBencTtBo Komm — ByHAKOBCKOro. Yron Mexay BEKTOpamHu.

OpToronanbpHbIe U OPTOHOPMHPOBAHHBIEC BeKTOpa. [Iporecc oproronanmu3anum.

30. OpToroHanapHOE OTIOJHEHUE MOANPOCTpaHCTB. OpTOrOHANIbHASI MATPHUIIA.

31.0proroHanbHbIl U CUMMETPUUYECKUN JTMHEWHBIHN oneparop.

32. bunuseiiHas QyHkuusa. Marpuna OununeiiHOW (opmbl. Cummerpuueckas OWJIMHEHHas

dbopma.

33. KBagparuunas ¢popma. Teopema o paHre kBajpaTHuHON (GOPMBIL.

34.HeBbipoxieHHass KBagpatuyHas gopma. JluHeiiHoe npeoOpazoBaHue KBaIApaTUUHBIX (DOpM.

HopmanpHblil 1 KaHOHMYECKUN BUJ KBaAPaTUYHON (POPMBI.

35. Teopema o npuBeeHUH KBaApaTUYHON (GOPMBI K KaHOHHYECKOMY BUAY. Meroa Jlarpanxa.

36. 3akOH MHepUUU. DKBUBAJICHTHBIE KBaJipaTHuHble popmbl. CBOMCTBA.

37. IlonoXuTeNbHbIN U OTPULIATENbHBIN UHJIEKC nHepuuH. CUrHaTypa.

38. IlonoxuTenbHo onpeaeneHHas kBagpatuyHas Gpopma. Kputepuiit Cunbpectpa.

39. IlpuBenenue kBagpaTuyHON (GOPMBI K TJIABHBIM OCSIM.

40. oarpynmnsl. Luknndeckue rpynnsl. CBOMCTBA.

41. Hopmanbhblie aenutenu. Pakrop — rpynna. Paznoxenue rpynmnsl no noarpymnmne. Teopema

Jlarpanxa.

42. Mopodusmsl rpymi (romoMophu3Msbl, 3HA0MOPhU3MBL U aBTOMOPH3MBbI). CBOMCTBA.

43. Panpl rpyni. [Ipsimble ipousBeneHus.

44. Abeneswl rpynnsl. Koneuno noposxiaeHHble a0eneBbl rpynmbl. [logHble abeneBbl rpymimbl.

Paznoxxenue rpymnmsl B IpsIMyI0 CyMMY aOeIeBbIX MOATPYII.

45. OcHOBBI TEOpHUM NPEIACTABICHUS Tpymnil. MaTpuuHoe M MOJCTAaHOBOYHOE IPEICTaBICHUS

TPyIIL.

Tembi KonOK6UYMA 3 MPemuil cemecmp:
46. Jluneiinpie onepaTopbl. MaTpuila TMHEHHOTO OmepaTopa.
47. YMHOXEHWE JUHEHHBIX ONIepaTopoB. MHOTOYJICH OT IMHEHHOTO OTiepaTopa.
48. BpIposx/IeHHBIE U HEBBIPOKCHHbBIE JIMHEWHBIE ONIEPATOPHI.
49. JIuneiinbie anredpsl. zoMmopdusm anreop.
50. XapakTepucTUYECKU MHOTOYJIEH JIMHEMHOTO orneparopa. Teopema ['amunprona-Kamu.
51. KopHeBble BEKTOpBI M KOPHEBBIE ITOANPOCTPAHCTBA.
52. HunpnmoTeHTHBIE OIIEpaTOPhl, UX CBOMCTBA.
53. lHBapuaHTHBIE OANPOCTPAHCTBA OTHOCUTEIBHO HWIBIIOTEHTHOTO OIIEPATOPA.
54. HunbnotentHas XKopaanosa kiietka. Kanonnueckas XKopnanosa ¢popma MaTpulisl
JIMHEMHOTO oIeparopa.
55. 1 - matpuna. Teopema 0 KAHOHHYECKOH -MaTpHIIE.
56. IlpuBeneHune MaTpulbl K )KOpJaHOBO HOPMAJIbHOM (opMe.
57. YHuTapHble NpoCTPaHCTBA, UX cBoicTBA. HepaBencTBOo Komm-byHAakoBCKOTrO 114
YHUTAPHBIX IPOCTPAHCTB.
58. OproroHajibHbl€ U YHUTAPHbIE MATPHULIBI.
59. ConpsiKeHHBIHN OnepaTop; CyIIeCTBOBAHNE U €IMHCTBEHHOCTD.
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60. Teopema 0 COOCTBEHHBIX 3HAUEHHUSAX CAMOCOTMPSKEHHOTO OTepaTopa.

61. Teopema 0 COGCTBEHHBIX BEKTOPAaX HOPMAJILHOI'O OIIEPATOPA.

62. OnepaTopsl POCTOI CTPYKTYPbI, X AUATOHAIUZUPYEMOCTD.

63. Yuurapusie onepatopbl. Kputepuii yauTapHOCTH JTUHEHHOTO omieparopa. Teopema o
MaTpHulle YHUTapHOro oneparopa. Kpurepuii yHUTapHOCTH HOPMAJIbHOTO OIIEPATOPA.

64. OproroHasibHble oneparopbl. Kpurepuii opToroHanbHOCTH JIMHEHHOTO ONEpaTopa.

65. [TnockocTh B ahprHHOM MPOCTPAHCTBE; UX 3aJaHUE CHCTEMaMU JIMHEHHBIX YPaBHCHUH.

Kpumepuu ¢hopmuposanus ouenox no KoHmponsHsim mouxkam (KoioKeuym)

«OMAUYHBLU (8blCOKULL) YpOBeHb Komnemenyuuy (5 OaioB) - CTaBUTCA B cllydae, Korjaa
oOyyJaroluiics JeMOHCTpUPYET 3HaHUE TeopeTudeckoro Matepuaia Ha 100%;

«xXopowiull (HOpManbHLliL) Yposersb KomnemeHnyuuy (4 6aIIOB) - CTABUTCA B CiIydae, KOraa
oOyyJaroluiics JeMOHCTpUPYET 3HaHUE TeopeTuueckoro Marepuaia Ha 70%;

«Y0081eMBOPUMENbHBLL (MUHUMANBHDIL, NOPO206bILL) YposeHb KomnemeHyuuy (3 O6amma) —
CTAaBUTCS B CiIydae, KOrJa OOYYaroIIMiACS 3aTpyAHSETCS C NPaBHIBHOW (HOPMYIHPOBKOM
TEOPETHYECKOTO MarepHaja, JaeT HEMOJHBI OTBET, JNEMOHCTPHPYET 3HAHHE TEOPETUUECKOTO
Mmarepuaina Ha 50%;

«HEY00B8I1eMBOPUMETIbHBILL (HUMHCE NOPO20B8020) YPOoseHb KomnemeHyuuy (2 1 MeHee OaIJIOB) —
CTAaBUTCS B Clly4ae, KOTJa OOyJaroImIuiics JaeT HEBEPHYIO (OPMYIHPOBKON TEOPETHUECKOTO
Marepuasa, JTaeT HEBEPHBI OTBET, JEMOHCTPUPYET HE3HAHWE TEOPETUUECKOrO Marepualia WIn
3HaHHe Marepuaia MmeHee yeM Ha 40% 3aay.

5.3. Ouenounvie mamepuansvl 014 RPOMENHCYMOUHOU AmMmecmayuu.
Llenvio npomesicymounoti ammecmayuy 10 NACUUIUIMHE SIBISETCS OLEHKA KayecTBa OCBOEHUS
OUCUMIUIMHBL oOydaromumucs. OHa mpeaHasHayeHa A OOBEKTHBHOIO MMOATBEPXKACHUA U
OLICHUBAHMSI IOCTUTHYTBHIX PE3YJIbTAaTOB OOy4EHUS MOCIIE 3aBEPLICHUS U3yYEHUS AUCLUILIUHBL
OcymiecTBisieTcs B KOHIE CEMECTpa U MpeACTaBiseT co00il UTOrOBYIO OLIEHKY 3HAHUM B BHUJIE
MIPOBEJICHUS IK3AMEHA.

[IpomexyTouHas aTTecTalysi MOKET IPOBOAMTHCA B YCTHON WJIM NMHCbMEHHON (opMme.
Ha npomexyTtounyto arrectanuto orBoautcs 10 30 6anos.

BOIIPOCBI, BBIHOCHMBbBIE HA DK3AMEH
(konmponupyemwvie komnemenuyuu YK-3, OIIK-3):
1 cemecmp.
Cucrembl nuHeHHBIX ypaBHeHUH. MeTo ["aycca.
Kosbno marpun. Jlenurenu Hyis.
IIepectanoBku. Teopema o uncie nepecTtaHoBOK. YeTHOCTH IEpECTaHOBKH.
[Tone. Onpenenenue nosis. CBoiCTBA.
IloxacranoBku. YMHOKEHUE TOACTaHOBOK. CBOiCTBA.
[Tonnone. Pacimpenue nose. XapakTepUCTHUKA MOJIA.
Omnpenenurenu n-ro nopsaka. Ceoiictsa 1-3.
[Tone koMIuIekcHBIX uncen. MHoOecTBO nap aneMeHToB. Ornepaiys HaJl HapaMu.
9. Omnpenenurenu n-ro nopsigka. Croiicta 4-6.
10. AnreGpandeckas GpopmMa KOMIUIEKCHOTO unciia. Onepanuy HaJ KOMIUICKCHBIMU YHCIIAMH.
11. Onpenenurenu n-ro nopsigka. Croiictsa 7-8.
12. V3Biedenne KOpHs U3 KOMIIEKCHOTO Yncia B anredpanyeckoi Gpopme.
13. MuHops! u anredpanydeckue gonoiaHeHue. 10-e cBoiicTBa OnpeaeaIuTeNs.
14. Tpuronomerpudeckas hopma KOMIIEKCHOTO yucia. Onepanun HaJl KOMILUIEKCHBIMU
YlclIaMU B TPUTOHOMETPUUYECKOH popMme.

15. Teopema Jlamnaca. Pa3nosxxeHue onpeaesuTesis o CTpoKe.
16. ®opmyna Myaspa. M3Bieuenne KopHs n-i CTENEHU U3 KOMILJIEKCHOTO YUCIIa.
17. IloHsiTie n- MEpHOTo BEKTOpa. ApupMeTUIECKOE N- MEPHOE BEKTOPHOE MTPOCTPAHCTBO.
18. KopHu n—o# creneHu u3 equHuLbl. [[puMUTHBHBIE KOPHU.
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19.
20.

21

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

47.

48.
49.

50.
51.
52.

53.
54.
55.
56.
57.
38.

59.

Jluneiinasi 3aBUCUMOCTb BEKTOpOB. CBOMCTBA.
Panr u 6a3uc cuctemMbl BEKTOPOB.

. JlenMMOoCTh MHOTOUIEHOB ¢ ocTaTKoM. Teopema.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Panr marpunel. Teopema 0 paHre MaTpuubl.

JenmumocTh MHOTOWIEHOB 0€3 ocTaTka. CBOMCTRBA.

MeTo/1bl BBIYUCIIEHUSI PAHTa MATPHULIBL.

HO/1 muorounenos. Anroputm EBkina.

HccnenoBanue cucreM auHeHHbIX ypaBHeHU. Teopema Kponekepa — Kanenn.
B3aumHo npocteie MHOTOWIEHBL. Teopema.

Cucrembl TUHEHHBIX YpaBHEHUN KpamepoBckoro Ttuna. [IpaBuno Kpamepa.

Kopuu mHorounena. Teopema be3y.

OpHOpoIHBIE CUCTEMBI TMHEWHBIX ypaBHeHuH. CBolicTBa pemenuit. ®CP oxHopoHOM
CUCTEMBI YPaBHECHHU.

OcHoBHas TeopeMa ainredpbl KOMIUIEKCHBIX yucel. ClecTBus.

Martpuupl. JIuneitnsie onepanuu Haj matpunamu. CoiicTsa.

®opmyisl Buera.

YMmuoxenue matpuil. CBoWCTBA.

Teopema 00 onpeaenuTesie IPoU3BEIEHUE MATPULL.

OOparnast maTpuiia. Y CI0BUE CyIIeCTBOBaHUE.

I'pynnel. Onpenenenue, CBOWCTBA, IPUMEPHIL.

[Moarpynnsl. CBoiictBa, npuMepsl. Hopmanbhast noarpynna. Luknuueckas rpymnmna.
Konsna. Onpenenenue. CpoiictBa. [Ipumepsl.

Onpenenureny n-ro nopsijaka. 9-e CBONCTBA.

BriBon hopmyn Kpamepa ¢ momolpio MaTpuil.

Kopuu muorounenos. Cxema ['opuepa.

I'pynna matpuu. CBolicTBa.

Koneunsie nosisa. XapakrepucTrka noJis.

W3BrneueHune KBaJpaTHOTO KOPHS U3 KOMIUJIEKCHOIO YKciia B ajiredpandeckoi popme.

BOIIPOCBI, BBIHOCHUMBIE HA DK3AMEH
(konmponupyemvie komnemenuyuu YK-3, OIIK-3):
2 cemecmp.
Omnpenenenre TMHEHHOTO (BEKTOPHOTO) TipocTpancTBa. [Ipumepsl. CiencTBus U3 aKCHOM
BEKTOPHOIO [TPOCTPAHCTBA.
Pasmeproctes mnpoctpancTBa. basuc. Koopaunatel. 3MmeHeHwe KOOpAuMHAT IIpHU
M3MEHEeHHH Oa3uca.
[Toanpoctpanctso. [Ipumepsl. O6muii ciocod MOCTpoeHHUs.
[lepeceyenne U CcyMma MNOANPOCTPAHCTB. TeopemMa O pPa3MEPHOCTH CyMMBI
MOANPOCTPAHCTB.
[lepeceuenune noanpoctpancTs. Teopema o npoaoKeHUN Oas3uca.
N3omopdusm nunelinpix npoctpancts. [pumepst. Teopema.
EBknupoBsl mpoctpancTBa. I[lpumepsl. OOmmii cmoco® MOCTPOCHUSI EBKIMAOBBIX
IIPOCTPAHCTB.
Jlnuna Bekropa. HepasenctBo Komm — ByHSKOBCKOTO.
OptoronanpHOCTh. [JokazarenbcTBo Teopemsl [Iudaropa.
OproronanbHble 6a3ucsl. Teopema.
OptoHopMmupoBaHHble 0azuchl. CBOMCTBA.
N3omMopdusm eBKINA0BBIX IpocTpaHcTB. Teopema.
Jlunelinpie TIpeoOpa30BaHUSI BEKTOPHBIX NPOCTPaHCTB. CBs3p MEXKIy MaTpUIlaMH M
JTMHEWHBIMA TIPe0OPa30BaHUSMHU.
TeopeMa 0 CylIecCTBOBAHUU U €JMHCTBEHHOCTH JIMHEHHOIrO Ipeodpa3zoBanus ajs Oazuca
€,...,€, 1 CUCTEMBI BEKTOPOB 4,...,d, C YCIOBUEM go(el.) =a
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60.
61.
62.

63.

64.

65.

66.

67.
68.
69.

70.

71.

72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

W3meHeHne KoopauHaT MU JIMHEHHOM NPeoOpa30OBaHUH.
JleiicTBUS Ha/l TMHEWHBIMH IPEOOPA30BaAHUSIMH.
OO6parnoe mpeoOpa3zoBanue. V3MeHeHHE MATPUIBI JMHEWHOTO MpeoOpa3oBaHUs MpPU
nepexojie K [pyromy 0asucy.
XapakTepucTuieckre Marpuipl. Xapakrepucruueckue KopHHU. IlomoOHble MaTpuisl,
CBONCTBA.
CobcTBeHHbBIE BEKTOPHI, COOCTBEHHBIE 3HAUECHUS. TeopeMa O CBA3HM XapaKTePUCTUUECKUX
KOpHEW U COOCTBEHHBIX 3HAUCHU.
3ajaHue JIMHEMHOTrO IpeoOpa3oBaHMs JuaroHanbHOM MaTtpuuei. Teopema 1
(HEO0OXOAMMOCTB).
3ajaHue JIMHEMHOro IpeoOpa3oBaHMsl JIuaroHanbHOM MaTpuueid. Teopema 2
(I10CTaTOYHOCTB ).
OptoroHanbHble MaTPUIbl, CBOMCTBA.
OptoronanpHbie peodpazoBanus. Teopema 1 (06 opToroHanbHOM Oaswuce).
OptoronanpHbie  mpeoOpazoBaHusi. Teopema 2 (0 Marpuie OPTOTOHAIBHBIX
npeoOpazoBaHuil).
Onpenenenve kBajgpaTudHOW ¢GopMmbl. Marpuna kBajgpatuyHoil ¢opmbl. Dopmyna
M3MEHEHHUSI MaTPULIBI.
Teopema 00 W3MEHEHHMM paHra MaTpULbl KBaApaTUYHON (OpMBI IMpU JUHEHHOM
npeobpazoBanuu. CieacTBue.
[IpuBenenue kBaapaTHuHbIX (OPM K KaHOHHYECKOMY BuAy. Meton Jlarpanxka.
3aKOH MUHEPIUH.
DKBUBaJIEHTHbIE KBaJpaTu4yHble opMbl. Teopema.
[TonoxutensHO — orpeieleHHbIe KBagpaTuyHble GopMbl. Teopema.
Kputepuii CunbBectpa 1nosioKUTEIbHON ONPEIeIEHHOCTH.
[IpuBenenue kBagpaTHUHbIX (OPM K IIaBHBIM ocsiM. Teopema 1.
[IpuBenenue kBagpaTuUHBIX POPM K riaBHBIM ocsiM. Teopema 2 (0 koaddunmreHTax).
HaxoxpaeHue optoronanbHOM MaTpulibl. JleMma 0 cOOCTBEHHBIX BEKTOPaX OTHOCSIIMXCS
K pa3jIM4HbIM COOCTBEHHBIM 3HAYCHUSIM.
[oarpynmnsl. [uknnueckue rpynmnsl. CBOMCTBA.

Hopmansnsle npenurenu. ®akrop — rpynmna. PasioxkeHue rpynmsl 10 HOArPYIIE.

Teopema Jlarpanxa.

82.
83.
&4.
85.

I'omomopdusmel. Teopema o romomopduzmax.

OHpoMoppu3Mbl U aBToMOpu3MbI rpynn. CBoiicTBa.

Psnp! rpynn. IIpsimblie npou3sBeneHus.

Abenesbl rpynnsl. [lonHbie aGeneBsl rpymimbl. PasnoxeHue rpymnmsl B OPSIMYIO CyMMY

abeneBbIX MOArPYIIIL.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

BOIIPOCHI, BLIHOCHUHMBIE HA 9K3AMEH
(konmponupyemvie komnemenuyuu YK-3, OIIK-3):

3 cemecmp.
JIuneitnpie onepaTopbl. MaTpuiia JIMHEHHOTO OIepaTopa.
[IpoctpancrBa pyHkuuii. J[BolicTBEeHHOE JTMHEITHOE IPOCTPAHCTBO.
[IpocTpaHCTBO IMHEWHBIX OIIEPATOPOB.
YMHOXEHNE TMHENHBIX ONIEPATOPOB. MHOIOYJIEH OT JIMHEWHOTO OIIEPATOpA.
BoIpoxieHHbIE ¥ HEBBIPOXKICHHBIE TUHEHHbBIE OIlepaTOpPhl.
Jluneiinbie anre6psl. 3omopdusm anreop.
Anre0pa JIMHEHHBIX OTIEPATOPOB.
WNHBapuaHTHBIE TOANPOCTPAHCTBA.
WuBapuaHTHOCTSG si7jpa U 00pasa JIMHEHHOro oneparopa.
CoOcTBeHHbBIC 3HAUYCHUSI U COOCTBEHHBIE BEKTOPBI.
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96. Marpunia JIHMHEMHOTO OIepaTopa Ha IMPOCTPAHCTBE PAa3I0KEHHOM B MPSIMYID CyMMY
MOANPOCTPAHCTB.

97. lukynueckoe MoanpoCcTPaHCTBO.

98. AHHYJIATOPBI BEKTOPA.

99. XapakTepuCTUUECKNII MHOTOYJIEH JIMHENHOTO OIlepaTopa.

100. MaTpuua auHEeHOro oneparopa Ha HUKJIMYECKOM MOIMPOCTPAHCTBE.

101. Teopema I"'ammiibToHa-Kamm.

102. KopHeBble BEKTOPBI M KOPHEBBIE ITOAIIPOCTPAHCTBA.

103. HunprnoTeHTHBIE ONIEpaTOPbl, X CBOMCTBA.

104. HunbnotentHast KopaHoBa KJieTka.

105. Kanonunueckas XKopnanoBa opma MaTpHIlsl IUHEHHOTO OmepaTopa.

106. A - maTpuma. Teopema 0 KaHOHHYECKOH-MATPHIIC.

107. OcHoBHas TeopeMa O 1oA0OMH MaTPHUIL; CBSI3b C XapaKTEPUCTUUECKUMHU MaTpULIAMHU.

108. XKopnanoBa HopmanbsHas hopma.

109. IlpuBenenue MaTpulipl K )KOpJaHOBO HOpMaIbHOM opMe.

110. YHUTapHBIE NPOCTPAHCTBA, X CBOKCTBA.

111. HepaBenctBo Komn-byHsAKOBCKOIO Jyisi YHUTApHBIX IPOCTPAHCTB.

112. OproroHanbHble 1 YHUTapHbIE MAaTPULIBL.

113. ConpsikeHHBIH oniepaTop; CYLIECTBOBAHUE U €JUHCTBEHHOCTD.

114. Teopema 0 MpOU3BEICHUN CAMOCOTIPSHKEHHBIX OTIEPATOPOB.

115. Teopema 0 cOOCTBEHHBIX 3HAYCHHIX CAMOCOTIPSHKEHHOTO OTlepaTopa.

116. Hopmanbubie omnepatopsl. Crocod mnoiaydeHHuss OECKOHEYHOW Cepuu HOPMaJbHBIX
OIIEPATOPOB.

117. Teopema 0 cOOCTBEHHBIX BEKTOPAaX HOPMAJILHOTO OTIEpaTopa.

118. duaroHanus3upyemsle OIepaTopsl.

119. OnepaTopbl IPOCTOM CTPYKTYPHI, X AUATOHAIUZUPYEMOCTD.

120. YHuTapHsie onepaTopsl. Kputepuili yHUTapHOCTH JJUHEHHOTO OIIEPATOPA.

121. Teopema 0 MaTpulle YHUTAPHOTO ONEPATOPA.

122. Kputepuii yHUTApHOCTH HOPMAJIBHOIO OIlepaTopa.

123. OproronanbHble oneparopsl. Kpurepuii opToroHalbHOCTH JIMHEHHOTO OomepaTopa.

124. Apdunnsble (TOueuHbIE) MIPOCTPAHCTBA; APPUHHBIE CUCTEMBI KOOPHHAT.

125. ITnockocTs B ahpruHHOM MPOCTPAHCTBE; UX 3aJaHUE CUCTEMaMH JTMHEUHBIX YpaBHEHUH.

Kpumepuu ¢popmuposanusa ouenox no npomesrcymounoin ammecmayuu:

26-30 OamwioB — moay4aroT oOydaromuecs, KOTOpble CBOOOJHO OPHEHTUPYIOTCS B
Marepuase U oTBe4aroT 0e3 3arpyaHeHuid. OOydaronuiics crocoOeH K BBITTOJTHEHHIO CIIOMKHBIX
3a/IaHHi, TIOCTAHOBKE IIeJiel M BBIOOpE MyTel mx peanm3anuu. PaboTa BBITIOJIHEHA MOTHOCTHIO
6e3 ommbok, periero 100% 3ananuii;

21-25 ©OamnoB — mody4yaroT —oOydaromuecs, KOTOpPble OTHOCHUTEIBHO IIOJIHO
OPUEHTUPYIOTCSI B Marepuaje, OTBEYArOT 03 3aTpyIHEHHi, IOIMYCKAIOT HE3HAYUTEIBHOE
KOJM4ecTBO omMnoOok. OOydaromuiics crnocoOeH K BBINOJHEHHIO CIOXKHBIX 3anaHuil. Pabota
BBITIOJTHEHA TIOJIHOCTHIO, HO UMEIOTCSI HE 0oJiee OAHOUW HerpyOoi OMMOKH M OJHOTO HEJ0YeTa,
He Ooisiee Tpex Hemo4eToB. JlomyckaroTcsi He3HAYUTEIbHBIE HETOYHOCTH INPH PEIICHUH 3aiad,
pemieno 70% 3anaHuii;

16-20 GamnoB — moJiydarT 0Oydarouiuecs, y KOTOPBIX HEJOCTATOYHO BBHICOK YPOBEHB
BJIQJICHHS MaTepralioM. B mporiecce oTBeTa Ha SK3aMeHe JIOMyCKAIOTCS OIIUOKHN U 3aTPyAHEHUS
MIpU U3JI0KeHUU MaTepraia. O0yJaromuiicsi TPaBUILHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl
WU JOIMYCTHII HE 0oJiee 0JHOU TpyOol OmMOKHM U IBYX HEIOYETOB, HE OoJiee 0HOU TpyOoi u
OJIHOM HerpyOo# ommOku, He 6oJiee Tpex HerpyObIX omuOOK, O HOM Herpyooi. O0yJaromunics
3aTPYAHSIETCS C IIPAaBUJIBHON OLIEHKOW INPEUIOKEHHOM 3a/1auy, JAeT HENOJIHBIA OTBET, PELICHO
55% 3amanuii;
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0-15 GamnoB — mosydaroT 0OydaronInuecs, KOTOpbIe JOMYCKAIOT 3HAYUTEIIbHBIC OIITHOKH.
OOyuaromuiicsi UMEET JUIIbL HaYaJbHYI0 CTETICHh OPHUEHTAIMU B MaTepuasie. B pabote umcio
OLIMOOK U HEJ0YETOB MPEBBICUIIO HOPMY JJIsi OLICHKM 3 WJIM MPaBUIIbHO BBINOJHEHO MeHee 2/3
Bcell paboTel. O0yyaronuiics 1aeT HEBEPHYIO OIIEHKY CUTYyaIuu, pemeHo meHee 50% 3aganuii.

6. MeToauyeckue MaTepuaJibl, onpee/siione npoueaypbl OeHUBAHUA 3HAHMIA,
YMeHHi, HABBIKOB U (MJIM) ONbITA 1eATeJIbHOCTH

MakcumanpHas cymma (100 GamioB), Habupaemasi CTYACHTOM 1O JUCIUIUIMHE BKIIFOYAET
JIB€ COCTaBJISIOIINE:

— nepsas cocmagnAlowas — OLEHKAa peryispHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBINIOJIHEHUSI CTYJIEHTOM Yy4eOHOM padoThl MO M3YyYEHHUIO JUCUUIUIMHBI B TEUYEHHE
NepuoJa U3yuyeHus: TUCLUIUIMHBI (CeMecTpa, WIN HECKOJIbKUX CEMECTPOB) (CymMma — HE
6osee 70 Gamno). bamiel, xapakTepu3yrome ycrneBaeMOCTh CTyJEHTa M0 JTUCIHUIUIUHE,
HaOMpaIOTCs UM B TEUEHHE BCEro Nepuoaa 00ydeHus.

— emopas cocmasnaowas — OLEHKa 3HAHUM CTyJEeHTa 0 pe3yJbTaTaM MPOMEKYTOYHOU
artectanuu (He 6omee 30 —OamioB).

Kputepuem oueHku ypoBHS CQHOPMUPOBAHHOCTH KOMIIETEHLMH B paMKax ydeOHOM
JUCUMIUIMHBI «Asiredpay» B 1 cemecTpe sIBIIsSIeTCs 3a4eT C OLIEHKON, BO BTOPOM CEMECTpPE — 3a4eT,
B TPEThEM CeMecTpe — dk3aMeH. OO0muii 0amt TeKymero u pyoeKHOTO KOHTPOJIST CKIIaAbIBACTCS
13 COCTaBIISIOIINX MPUIIOKEHN 1.

[lenpr0 MPOMEXYTOUHBIX AaTTECTAlMil MO JUCHMIUIMHE SBJSETCS OLIEHKa KadyecTBa
OCBOEHHUS AMCUMIUIMHBI oOydaromumucs. Kputepun oneHkr kadecTBa OCBOCHHUS JAMCLUILIUHBI
MIPUBEJICHBI B IIPHJIOKEHUU 2.

Tunossle 3amaHus, obecrneuuBarolue (QOPMUPOBAHUE KOMIIETEHIIMI KOHTPOJIHUPYEMBIE

kommneteHuu YK-3, OIIK-3 npencraBnens B Tabnuie 6.

Tabauua 6. Pezyrivmamot 0coenus yueOHOU OUCYUNIUHbL, Nooedcaujue nposepke

KaTteropust Kox n OcHoOBHbBIE HNuaukatopbl Bua onenounoro
KOMIETeHIIN | HaHMeHOBaHHe NoKa3aTesin AOCTUKEHUS MaTepuaia,
KOMIEeTeHI[UU OLIEHKH KOMIEeTeHI[U ! oGecIe HBAIOIHeE
pe3ybTaToB (115 MUIAHUPOBAHMS
¢popmMupoBanue
o0yueHuUst pe3yabTaToB 00y4eHHsI .
10 JJIeMeHTaM KOMIETCHINMH
o0pa3oBaTeJbHOI
NMpOrpaMMmbl U
COOTBETCTBYIOIIHX
OLIEHOYHBIX CPEJCTB)
Komannnas YK-3 3uatb pazauunsle | U-1 YK-3.1. TunoBsle OLIEHOYHBIE
pabora u Criocoben npueMsl u crioco0bl | CriocobeH paboraTh B MaTepHabl 11
JUJIEPCTBO OCYIIECTBIISITh | COLMATM3AINN KOMaH/ie, IIPOSIBIISTh YCTHOTO OITpoca
COLMAJIbHOE JIMYHOCTH U JIUJIEPCKHE KauecTBa 1 (pazoen 5.1.1)
B3aMMOJICHCTBUE | COIMAIBHOTO yYMEHHs OreHOYHBIE
u B3aMMOJICHCTBUSL. MaTepHabl 11
peanu3oBbIBaTh Na-2 YK-3.2. CaMOCTOSITEILHOM
CBOIO POJIb B YMeTh cTpouTh CriocobeH onpenensTh paboThl (munoguie
KOMaHj1e JIEJIOBBIE CBOIO POJIb B 3adauu pazoen 5.1.2.)
OTHOIIIEHHUS C COIMAJILHOM TurnoBbie TecTOBBIE
OKpYXaroUMMHU B3aMMOJICHCTBUH U 3aJlaHus
JIIOZIBMH, C KOMaHIHOHU paboTe, (pazoen 5.2.2)
KOJUIEraMH. YUYHUTBIBasi OCOOEHHOCTH OreHOYHBIE
TIOBE/IEHHS U NHTEPECHI MaTepHabl IS
HNmets JPYTUX YY4aCTHUKOB MIPOBEICHUS
NMpaKTHYeCKU i KOJUIOKBHYMa
ONBIT YYacCTHA B (pazoen 5.2.3)
KOMaH/IHOH pabore. TunoBbie OLlEHOYHbIE
MaTepHabl K SK3aMeHY
(pazoen 5.3.)
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Teoperuueckue 3uartb HUa-1_OIIK-3.1. TurmoBbie OlIEHOYHbIE
u MaTeMaTHYeCKUi Crioco0eH nprUMeHsTh MaTepHabl IS
MPaKTHYECKUE Marepuain OCHOBHBIE ITOHSITHS, YCTHOTO OITpoca
OCHOBBI HEOOXOMUMBIN I | KaTeropuu Iearoruky, (pazoen 5.1.1)
npodeccrona- TeJIaroruaecKoi TICUXOJIOTHH ¥ METOTUKH OreHOYHBIE
JIBHOU JIeSITeIbHOCTH TIpEno/iaBaHus MaTepHabl IS
JIeSITeIbHOCTH MaTeMaTHUKH CaMOCTOSTENBHOM
YMeTh IPUMEHSTH paboThl (munoguie
MaTeMaTHYCCKHE HUJI-2 OIIK-3.2. 3adauu pazoen 5.1.2.)
3HAHUS B CriocobeH aantTupoBaTh OreHOYHBIE
OIIK-3 Me[arorudaeckon U IIPUMEHATH 3HAHUSA MaTepualIbl Uit
Criocoben JIeSITeIbHOCTH TOJTyYeHHBIE B chepe KOHTPOJILHOH PadOThI
HCIIONIb30BaTh B MaTEeMaTUKH U (pazoen 5.2.1)
negarorudeckoil | Baagers Metomamu | MH(GOpPMaTHKH B TumnoBbie TecTOBBIE
JIESITEIbHOCTH | TIPUMEHEHUSI npoecCHOHANBEHOMN 3alaHus
HayuyHbIC 3HAHUS | MAaTEMaTUYKH B | JIEATEIBHOCTH (pazoen 5.2.2)
B cepe TeJIarOruaecKoi OreHOYHBIE
MaTeMaTUKU U | JEATEIbHOCTH MaTepHabl IS
UH(POPMATUKA MIPOBEICHUS
KOJUIOKBHYMa
(pazoen 5.2.3)
TunoBbie OLIEHOYHbIE
MaTepHabl K SK3aMeHY
(pazoen 5.3.)

7. YuyeOHO-MeTOAMYEeCKOe O0ecreYeHue TUCIMITHHbI

7.1. HopMaTUBHO-3aK0OHOAATEIbHbIE AKThI
1. I'paxnanckuii konexc P®: [anextponHbIi pecypc]// Jloctym U3 crnpaBO4YHON CHUCTEMBbI
"T"apanTt". http://www.garantexpress.ru.
2. llpuka3z MunucrepctBa obpazoBanust u Hayku P® ot 10 suBaps 2018 r. Ne 8 "O0

YIBEPXKJICHUH (DefepalbHOTO TOCYyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTAa  BBICLIETO

oOpazoBaHusi - OakamaBpuar 1o HampasieHuro noarotopku 01.03.01 Maremaruka"
(c m3meHenusamu u gomnosHeHusMu ot 08.02.2021r.) Pemakius c¢ uzmenenusimu Ne 1456 or
26.11.2020.

http://fgosvo.ru/uploadfiles’/FGOS%20V0%203++/Bak/010301 B 3 15062021.pdf3.

3. ®enepanbHbii 3akoH "O06 obpazoBannn B Poccuiickoit deneparuu” ot 29.12.2012 Ne 273-D3

http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2.0cHOBHAsA JqUTEpaTypa

1. AxwmerramueBa B.P. Maremaruka. Jluneiitnas anreOpa [DIeKTpOHHBIN pecypc]:
yueOHoe mocobue/ AxmerramueBa B.P., l'angayrnunosa JI.P., Tansyrnuno M.M.—
DNEeKTpOH. TeKCTOBble NaHHble.— M.: Poccuiickuil rocyaapcTBEHHBbIH YHUBEPCUTET
npasocyaus, 2017.— 60 c.— Pexxum nocryna: http://www.iprbookshop.ru/65863.html.

2. babun, A.W. Jluneiinas anreOpa : yuebHoe nocobue / A.W. babun, A.B. Jlarunesa. —
Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2018. — 116 c. — ISBN 978-5-906969-
60-6. — TekcT : 2MeKTPOHHBIN // DneKTpoHHO-OMOIHMOTEUHAass cuctema «JlaHb» :
[caiiT]. — URL: https://e.lanbook.com/book/105427

45



3. Maubnes, U. A. Jluneiinas anredpa : yueOHoe nmocodue mst cio / . A. Manbies. —
Cankr-IletepOypr : Jlanp, 2021. — 380 c. — ISBN 978-5-8114-6834-8. — Tekcr :
aneKTpoHHBIM //  Jlamp @ o2nekTpoHHO-OMOMmMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/153646

4. Okynes, JI. 5. Breicmas anrebpa : yue6onuk / JI. f. OkyneB. — 3-¢ u3a.,crep. —
Cankr-IletepOypr : Jlanp, 2021. — 336 c. — ISBN 978-5-8114-0910-5. — Tekcr :
anekTpoHHBIM //  Jlamp @ o2nekTpoHHO-OMOMmMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/167769

5. ®apnees, . K. Jlekuun no anredpe : yue6Hoe mocodwue / JI. K. dannees. — 7-e uzn.,
crep. — Cankrt-IletepOypr : Jlanp, 2020. — 416 c. — ISBN 978-5-8114-4867-8. —
Texcr : oanextpoHHbll // JlaHb : ayeKTpoHHO-OMONMMoOTeuHass cucrema. — URL:
https://e.lanbook.com/book/126709

7.3. JlomostHMTEIbHAS JIUTEpaTypa
1. AnreOpa u aHalMTHYECKas TEOMETPHS B IpUMEPaxX | 3a1adax [DIEKTPOHHBIN pecypc]:
yuebnoe mocobue/ P.d. AxepaueB [u np.].— DJIEKTpOH. TEKCTOBBIE NaHHbIe.— KazaHb:
Kazanckuii HanuMOHaNbHBIA HCCIEAOBATEIILCKUNA TEXHOJIOTHYECKUH yHuBepcuter, 2009.—
89c.— Pexxum noctyna: http:// www.iprbookshop.ru/63676.html.— 3BC «IPRbooks»
2. bepesuna H.A. Jluneiinas anreOpa [DneKTpoHHBIM pecypc|: ydeOHOe mocoOue/

bepesuna H.A.— DOnexTtpoH. TexcToBble naHHble— CaparoB: Hayunas kuura, 2012.— 126
c.— Pexxum nmoctyna: http:// www.iprbookshop.ru/6293.html.— 3BC «IPRbooks»

3. Boiirenko, T.1O. Benenne B anredpy. 3amauu u pemenus : ciosaps / T.1HO. Boiitenko,
E.H. fIxoBneBa. — 2-e u3n., crep. — Mocksa : ®JIMHTA, 2017. — 148 ¢. — ISBN 978-5-
9765-2986-1. — Tekcr : 3MeKTpOHHBIN // DIeKTpOHHO-OMOMMOTEYHast cuctema «JlaHpy» :
[caitT]. — URL: https://e.lanbook.com/book/99126

4. Beictas wmarematuka. Tom 1. Jluneiinas anreOpa. Bekropnas anre0pa.

AnanuTudeckas reoMetTpus [ InexkTpoHHbii pecypce]: yueonuk/ A.Il. ['ocogapukoB [u mp.].—
OnexTpoH. TekcToBble AaHHble.— CI16.: HaunonanbHbIil MUHEpaIbHO-CHIPHEBOM YHUBEPCUTET
«["opHbIity, 2015.— 105 c.— Pexxum nocryna: http://www.iprbookshop.ru/71687.html.

5. Tenbdana, U.M. Anrebpa : yaebnoe nocooue / .M. I'enbann, A. lllenp. — 2-e uzn.,
ucnp. u norm. — Mocksa : MITHMO, 2009. — 14 c. — ISBN 978-5-94057-450-7. — Tekcr :
ANEKTPOHHBIM //  DnekTpoHHO-OMOnmoTeuHass cucrema <«Jlamp» : [caitit]. — URL:
https://e.lanbook.com/book/9322

6. KoueroBa 0.B. AnrebGpa. Koneunomepnble mnpocTpaHcTBa. JIMHeHHbIE ornepaTopsl

[OnexTponnbiii pecypc]: kypc nekmuii/ KoueroBa 10.B., Illupmosa E.E.— Onexrpon.
TekcToBble  maHHble.—  M.: Ilpomereir, 2013.— 80 c— Pexum gocryna:
http://www.iprbookshop.ru/23973.html.— DbC «IPRbooks»

7. KomeeB A.C. Jluneiinas anreOpa [DneKTpoHHBIN pecypc]: yueOHoe nocodue/ Korees

A.C., MeaseneBa M.A., HukonoB O.M1.— DnekTpoH. TeKCTOBbIE JaHHble.— ExarepuHOypr:
VYpanbckuii denepansubiii yauepcurer, ObC ACB, 2013.— 108 c¢.— Pexum pocryna:
http://www.iprbookshop.ru/69618.html.— 35C «IPRbooks»

8. Mopozosa JLE. Jlunelinas anrebpa. Yactp 2 [DnexTpoHHBIH pecypc|: ydeOHOe
nocobue/ Mopo3zosa JLE., TlonskoBa O.P.— Dnexrpon. TekcroBbie ganHbie.— CI16.: CaHKT-

[leTrepOyprckuii rocyaapcTBEHHBIM apXUTEKTypHO-CTpouTenbHbIN yHUBepcuteT, ObC ACB,
2014.— 108 c.— Pexum noctyna: http:// www.iprbookshop.ru/30007.html
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9. Homak E.B. Bricmias wmartematuka. Anrebpa [DIeKTpoHHBIN pecypc]: ydeOHOe
nocobue/ Hosak E.B., PszanoBa T.B., HoBakx M.B.— DnekTpoH. TEKCTOBBIC IaHHbBIC.—
ExarepunOypr: Ypansckuii ¢penepanbubliii yausepcutet, 9bC ACB, 2015.— 116 c.— Pexum
noctyna: http:// www.iprbookshop.ru/69589.html.— 3BC «IPRbooks»

10. ®annees J.K. Jlekiuu mo anredpe. C.-I1.: Jlans, 2005r.-416¢.

11. ®annees 1.K., Comunckuit .C. CoopHuk 3amau mo BeIcmieil anrebpe. M.: Hayka.

['maBHas penakuus pu3nko-MareMaTuyeckoit aurepatypsl, 1977r.-288c.

7.4. llepuoauyeckue u3IaHus
1. Becthuk MI'Y Cepus 1. MaremaTuka. MexaHnuka.
2. N3Bectus PAH. Cepus maTemaTnueckas.
3. Ycnexu MaTeMaTHYeCKUX HAYK.

7.5.AnTepHET — pecypchbl
[Ipu n3ydeHun TUCIUILTUHEI «Anredpa» o0ydaromuecs 00ecnedeHbl J0CTYOM (yIalIeHHBIN
JOCTYI) K pecypcam:
—  0Owue unpopmayuonuvie, CnpagouHvle U NOUCKOGbIE:
1. CnopaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.
2. CnpaBounas npasoBas cuctema «Koncynprantllmroc». URL: http://www. consultant.ru

3. buoOmmorexaKBI'V http://lib.kbsu.ru

IlepeyeHb aKTyaJbHBIX JIEKTPOHHBIX HHPOPMAINMOHHBIX 023 JAHHBIX, K KOTOPbIM
o0ecneveH nocryn nojb3oBarenssm KbI'Y

Neni/ | HammenoBanu | Kpatkas Anpec caiita HaumenoBanue | YciaoBusi
n e XapaKTEePUCTHKA OpraHu3anum- JA0CTyma
3J1eKTPOHHOT 0 BJIA/IEJIBIA;
pecypca PEKBU3HTHI
J0r0BOpa
1. Hayuynasn Dnexrp. http://elibrary.ru 000 «HOb» [MonHeit nocTyn
3JIEKTPOHHAS OoubmoTeka
Onodamorexa Hay4IHBIX
(H9b POD®H) | nyOaukarwii -
oxoio 4000
WHOCTPaHHBIX U
3900
OTEYECTBEHHBIX
HayYIHBIX
JKYpHAJIOB,
pedepats

myonukanuii 20
TBIC. KypHAJIOB, a
TAKXKe OIMMCAHMS
1,5 mMuH.
3apyOCIKHBIX U
poccuiickux
JIMCCcepTalui;
2800 pocc.
JKYpHAJIOB Ha
0e3B03ME3THOM
OCHOBE

2. Ba3za nannbix | HanmonaneHas http://elibrary.ru 000 «HOb» ABTOPU30BaHHEI
Science Index | uHpOpMAaIOHHO- JIuneH3noHHbII U JOCTYII.
(PUHII) AHAIUTAYECKAs JIOTOBOP ITo3BonsieT
cHucTeMa, Science Index JIOIOJIHATE U
AKKYMYJIHPYIOIIas NoSIO-741/2022 | yTo4HATH
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6omee 6 or 19.07.2022 r. | cBexeHus o
MUJUTHOHOB AKTHUBEH 110 MyONUKAIIUSIX
yOIMKani 31.07.2023r. yuensix KBI'Y,
POCCHHCKHIX HUMEIOIIHXCS B
aBTOPOB, a TAKKE PUHI]
nHpopmanuio 00
UX [IUTHPOBAHUH
u3 6omnee 4500
poccuiickux
KYPHAJIOB.
9bC 13800 m3nanmii no | http://www.studmedlib.ru | OOO [MonHeiit noctyn
«KoncyabranT | BceM o0nactsim http://www.medcollegelib. | «ITonmurexpecypc | (perucrparms
CTYdEHTA» 3HaHUM, ru » o IP-anpecam
BKJIFOYAET Ooiee (r. Mocksa) KBI'Y)
yem 12000 JloroBop
y4EOHHUKOB U Ne310CJI1/08-
y4eOHBIX TTOCOOMit 2021
st BO u CIIO, OT130.09.2021 1.
864 AKTHBEH 10
HauMEHOBaHUM 30.09.2022r.
XKypHajoB u 917
MoHorpaduii.
«nexrponna | Komneknus http://www.studmedlib.ru | OOO [MonHeit noctyn
s1 oubamorexka | «Meaununa (BO) «[lonurexpecype | (perucrpamus
Texuuueckoro | [90TAP-Menua. » o IP-anpecam
By3a» (OBC Books in English (r. MockBa) KBI'Y)
«KoncynbranuT | (KHUTH Ha Jorosop
CTYAEHTa») aHTJIMHCKOM Ne701KC/02-
SI3BIKE ) 2022
ot 13.04.2022 1.
AKTHUBEH 10
19.04.2022r.
9BC «JIanb» DJIEKTPOHHBIC https://e.lanbook.com/ 000 «3BC [MonHkIi MoCTYIT
BEPCUU KHUT JIAHb» (. (perucrparms
BEIYIIUX CaHkt- o IP-anpecam
H3J1aTEIbCTB [erepOypr) KBI'Y)
y4eOHOM 1 Jorosop
Hay4HOH Ne6ET1/223
JIUTEPaTypsI (B TOM ot 15.02.2022 r.
qucie AKTHBEH 10
YHUBEPCUTETCKHUX 28.02.2023r.
M3JIaTEeNBCTB), TaK
U 3JICKTPOHHBIE
Bepcuu
MEPUOUICCKHUX
U3/IaHuH IO
Ppa3IUYHBIM
00J1aCTsIM 3HAHUH.
Hammonanbna | OObeauHCHHBIN https://H36.pd OI'BY Hoctym ¢
s ANEKTPOHHBIH «Poccuiickas 3JEKTPOHHOT O
JJIeKTPOHHAsI | KaTtajor (OHIOB rOCylapCTBEHHA | YMTAJIBLHOTO
OnoduoTeKA poccuiickux s1 OMOITMOTEKAY» 3aa
PI'b OubIHMOTEK, Jorosop OoubIMOTEKN
coliepKaui NelO1/HDB/1666 | KBI'Y
4331542 -1 OT
3JIEKTPOHHBIX 10.09.2020r.
JIOKyMEHTOB Cpokom Ha 5 ser
00pa30BaTEIHLHOIO
W HAYYHOTO
Xapaxrepa 1o
Ppa3IUYHBIM

OTpacJisiM 3HaHUI
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7. 3BC 107831 http://iprbookshop.ru/ 000 «Aii ITu [MonHbIi MocTyIT

«IPRbooks» yOJIMKaLUiA, B Op Menuna» (perucrparms
1.9.: 19071 — (r. CapaTtoB) o IP-anpecam
y4eOHBIX M3/IaHHH, Jorosop KBI'Y)

6746 — Hay4HBIX Ne9200/2211
n3ganuii, 700 ot 08.04.2022 1.
KoJuTeKnmi, 343 AKTHBEH 10
xypHaia BAK, 02.04.2023r.
2085

ayIMOu3JaHUH.

8. 3BC DJIEKTPOHHBIC https://www.biblio- 000 [MonHkIi MocTyIT
«IOpaiit» anst | Bepcuu yueOHO# n | online.ru/ «DIIEeKTPOHHOE (perucrparms
C11o Hay4HOH H3aTEeIBCTBO o IP-anpecam

JIUTEpaTypHl FOPAWTY (r. KBI'Y)
U3/1aTeIbCTB Mocksa)

«IOpaitt» ais JloroBop

CIIO u Nel192/EI1-223
AJIEKTPOHHbBIE O129.10.2021 1.

BEpCHH AKTHBEH T10
NIEPUOANYECKUX 31.10.2022 r.

W3/IaHu# IO

Ppa3IUYHBIM

00J1aCTSIM 3HAHU.

9. Polpred.com. 0630p CMH http://polpred.com 000 «Ilommpen | Hoctym mo IP-
Hosoctn. Poccuu u CIPaBOUYHUKN anpecam KBI'Y
0630p CMMU. 3apyOeHKbsI. besBo3mesnHo
Poccust u [onHele TekcTH + (Ge3
3apy0exbe aHanutuka u3 600 ourraIbHOrO

M3aHuH 110 53 JIOr0BOPA)
OTpacisiM

10. Ipe3nnentcka | Bonee 500 000 http://www.prlib.ru OI'BY ABTOPU30BaHHEI
s OuéIMoTeKa | JIEKTPOHHBIX «[Ipe3uzpenrckas | ¥ mocrym u3
um. B.H. JIOKYMEHTOB TI0 OubIMoTeKa UM. | OMOIMOTEKU
Eabumna HUCTOPUHU Bb.H. Enxsuuna» (aym. Nel15,214)

Oreuectna, (r. CaHkT-
poccuiickoit [erepOypr)
rOCyIapCTBEHHOCT CornarnieHue ot
U, PYCCKOMY SI3BIKY 15.11.2016r.

U TIpaBy 0eccpoUHBIH

Kpome Toro oOygarommecsi MOT'yT BOCIIOJIB30BaThCS IPO(ECCHOHATBHBIMU ITOMCKOBBIMH

CHCTEMaMHU:
1. TlomnotekctoBas 6a3a manHbix ScienceDirect: URL:http://www.sciencedirect.com.

2. Maremaruyeckas unTepHer-Oudimuorexka URL: https://math.ru/lib/cat/

Jst 5ppekTHBHOTO YCBOCHUS AUCIUILINHBI, IOMUMO Y4€OHOTO MaTepuaia, CTyJAeHTaM
HE00XO0IMMO T0JIb30BAThCS JAHHBIMH BCEMHUPHOU ceT IHTepHeT, TAKMMH caiiTaMu, Kak:

3. Maremaruueckas snuukinoneaus- PlanetMath.Org

4. T'nmoccapuit mo marematuke http://www.glossary.ru/cgi-in/gl_sch2.cgi?RMgylsgyoqg

5. Hayunas snexrponnas 6ubnanorexka eLIBRARY.RU http://www.elibrary.ru

6. OOpazoBarenbHbIil MaTemaTudeckuid cadt URL: http:// www.exponenta.ru

7.6. MeToanyecKkue yKa3aHUs MO0 MPOBEACHUI0 PA3THYHBIX YUEOHBIX 3aHATHI U BU/I0B
CaMoOCTOSITeIbHOH padoThI
VYuyeOHas paboTa no AUCHUIUIMHE «ANTre0pa» COCTOUT U3 KOHTAKTHOW padoThl (JIEKLHUH,
NPAaKTUYECKHE 3aHATHS) W CAMOCTOSITETbHOH paboThl. COOTHONICHHWE JIGKIMOHHBIX H
NPAaKTUYECKUX 3aHATHH K OOMIeMy KOJIMYECTBY YacOB COOTBETCTBYET Yy4eOHOMY IUTaHY
Hanpasinenus 01.03.01 — Maremaruka, npoduns «uddepenmanbupie ypaBHEHUS,
TMHAMUYECKAE CHUCTEMBl W ONTHMAJIbHOE YIpaBieHHE». J[IsI TMOArOTOBKH K MPAKTHYECKHM
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3aHSTHUSIM HEOOXOJIMMO PacCMOTPETh KOHTPOJIbHBIE BOIPOCHI, TP HEOOXOIMMOCTH 0OpPaTUTHCS
K PEKOMEHAYEMOH JIMTEPATYPE, 3alUCaTh HEIOHATHBIE MOMEHTBI B BOIIPOCAX JUISl YACHEHUS UX
Ha MPEACTOSIIEM 3aHATUH.

Memoouueckue pekomenoayuu no u3y4eHur0 OUCYUNIUHbL
«Anzeopa» ona odyuarowuxcs

[Ipuctymas Kk W3y4eHUIO AMCIUIUIMHBI, 00ydJaromeMycs HEOOXOAMMO O3HAKOMUTHCS C
TEeMAaTHYECKUM TUTAHOM 3aHSTHH, CIIHMCKOM PEKOMEHJIOBAHHOW y4ueOHOU nutepaTypsl. Clemyet
YSICHUTB TOCTIEAOBATEIIbHOCTD BBITIOJHCHHUS! WHANBUIYaJIbHBIX YYCOHBIX 3aJaHUM, 3aHECTH B
CBOIO pabo4yl0 TeTpaab TEMBI M CPOKHU MPOBEJACHUS CeMUHApoB. [Ipu M3ydyeHWU AMCIUTUIMHBI
00ydJaronIrecs: BBITIOJHSIOT CIEAYIONIUME 3aJaHus: HU3y4aloT PEKOMEHJIOBAHHYIO Y4eOHYI0 U
Hay4HYIO0 JIUTEPATypy; MHUIIYT KOHTPOJbHBIC PAOOTHI; BBHIMIOJIHSIIOT CaMOCTOSTEIbHBIC PaOOTHI,
YYaCTBYIOT B BBITIOJIHCHUU MPAKTHYECKUX 3aJaHUN. YPOBEHD U ITyOMHA YCBOCHUS TUCIIUTLTAHBI
3aBUCAT OT AKTUBHOW M CHCTEMATHYECKOW pabOThI Ha JICKIUSX, U3YUYCHHUs] PEKOMEHIOBAHHOM
JUTEPaTypPhl, BHIMOTHEHUS KOHTPOJbHBIX MMChbMEHHBIX 3aIaHUM

Kypc um3yuaercs Ha JNeKnusax, ceMHHaApax, MPU CAMOCTOATEIBHONW M WHIWBUIYAJTbHOU
pabore oOyuaromuxcs. OOydaromiuiicss Il TOJHOTO OCBOCHHS MaTrepuaia JOJDKeH He
MPOIMYCKAaTh 3aHSATHSA M aKTUBHO YYacTBOBaTh B yuyeOHOM mporecce. JIeKnmuu BKIIOYAIOT BCE
TEMBbI U OCHOBHBIE BOMPOCHI TEOPUHU U TIPAKTUKH. J[71s1 MakcuManbHOUM 3(PHEKTUBHOCTH U3YICHHS
HEOOXOUMO TIOCTOSIHHO BECTHM KOHCHIEKT JICKIMH, 3HATh PEKOMEHIYEeMYIO ITperoaBaTesieM
JTUTEpaTypy, IMO3BOJIAIONIYIO JOMOJHUTH 3HAHUSA W JIyYII€ IMOJTOTOBUTHCS K CEMHUHAPCKUM
3aHSATHUSM.

B cooTrBerctBUM C y4eOHBIM IIJITAaHOM Ha KXy TEMY BBIJIEJICHO HEOOX0IMMOe
KOJIMYECTBO YaCOB MPAKTHUECKUX 3aHATHH. OOydaroniuecs JOJDKHBI PETYISIPHO TOTOBUTHCS K
CEMUHAPCKHUM 3aHSATUSAM M Y9aCTBOBATh B OOCYXJECHUU BOTPOCOB. [Ipy MOATOTOBKE K 3aHATHIM
ClelyeT pPYKOBOJACTBOBAaTbCA KOHCHEKTOM JIEKIMM W PEKOMEHJIOBAHHOM JIUTEPaTypOM.
Temarnueckuil IUJIaH AUCIUIUIMHBL, y4E€OHO-METOIMYECKUE MaTepuajbl, a TaKXKe CIHCOK
PEKOMEH/I0BAHHOW JIUTEPATYPHI IPUBEICHBI B paboyveil mporpaMme

Memoouueckue pekomenoauuu npu padome HA0 KOHCNEKMOM 60 8PeMs RPOGEOCHUA IeKUUU

B nmpouecce JEKIMOHHBIX 3aHATUH 11€J16CO00pPAa3HO KOHCIEKTHUPOBATh Y4eOHBIH
Marepuai. Jljist 3Toro UCroiabp3yrTCsl OOITUE U YTBEPAUBINNECS B MPAKTUKE MPABHIIA, U TPUEMBI
KOHCITEKTUPOBAHHMS JIEKIIUH.

KoncrniektupoBanue JEKIHl BEIETCS B CIENUAIbHO OTBEACHHON ISl 3TOrO TETPaju,
KaXAbI JINCT KOTOPOM JOJDKEH HMMETh TIOJIsl, Ha KOTOPBIX JIEJIAKOTCA TOMETKH U3
PEKOMEHIOBAHHOM JIUTEPATyphl, IOMOJHSIOINIME MaTepUall MPOCTYIIAHHOW JIEKIUU, a TAKKe
MO JYEPKHUBAIOIINE OCOOYIO BAXKHOCTD TE€X WJIM MHBIX TEOPETUUCCKUX MTOJIOKCHHI.

[lenecooOpa3HO 3amuChIBATh TEMY U TUIAH JICKIIUH, PEKOMEHIyeMYIO JTUTEPATYPY K TEME.
3anucu pas3zfesioB JIKIUU JOJHKHBI MMETh 3aroJIOBKH, IMOJ3aroJIOBKH, KpacHble CTpOKH. Jljis
BBIJICJICHHS PA3/IEI0B, BEIBOJIOB, ONPEACIICHUN, OCHOBHBIX HJIE MOKHO HCIIOJb30BATh LIBETHHIE
py4Kku u doMacrepsl.

HasBaHHbIe B JIGKIIMU CCHUIKU HA IEPBOMCTOYHUKH HAJI0 TIOMETUTH Ha TOJIAX, YTOOBI MPH
CaMOCTOSITEILHOW paboTe HaWTHU M BOHCaTh MX. B KOHCHEKTE IOCIOBHO 3allMCHIBAIOTCS
omnpeneneHuss MoHATUH. OcTanbHOE JODKHO OBITH 3aMCaHO CBOMMH cioBamMu. Kaxmomy
CTYIEHTY HEOOXOIMMO BBIPAabOTaTh M WCIIOIB30BATh JOMYCTUMBIE COKpaIleHHs HauboJiee
pacrnpoCTpaHEHHBIX TEPMUHOB Y MTOHSATHIA.

Memoouueckue pexomenoayuu no nOO20MmMoeKe K RPAKMUYECKUM 3AHAMUAM
[IpakTueckue (CeMUHApCKUE) 3aHATUS — COCTaBHAas dYacTb Y4eOHOTo Ipoliecca,
rpynmnoBas ¢opMa 3aHATUNH IPU aKTUBHOM YYacTUU CTyJIeHTOB. llpaktuueckue 3aHATHS
CroCcOOCTBYIOT yIiIyOJ€HHOMY H3YUYCHHMIO HamOoJiee CIOKHBIX MpoOJieM HAyKd M CIyXaT
OCHOBHOH (hOPMO¥ TIOABEICHHSI UTOTOB CAMOCTOSATENILHONW PadOThI 00yJaIOIIUXCS.
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[lenbto mMpakTUYECKUX 3aHATUHN SIBISETCA YIIyOJIeHUE U 3aKpEIUICHHE TEOPETUYECKUX
3HaHI/II\/’I, IMMOJIYYCHHBIX 06yanOHIHMHCﬂ Ha JICKIUAX U B IIPOLECCE CaMOCTOATCIIBHOTO U3YUCHUSA
y4eOHOro Marepuana, a, CleJoBaTeIbHO, (OPMHPOBAHHE y HUX OIPEACICHHBIX YMEHUW H
HABBIKOB.

B X0A€ IMOATOTOBKM K CEMHUHAPCKOMY 3aHATHIO HCO6XOJII/IMO mpoYnTaTb KOHCIICKT
JICKOUH, HU3YYUTb OCHOBHYIO JIUTCPATYpPy, O3HAKOMHUTHCA C I[OHOHHHT@HBHOﬁ HHTepaTypOfI,
BBIIIOJIHUTE IPAKTHYCCKHUEC 3alaHUA. HpI/I OTOM Y4YC€CTb PCKOMCHIAAIWH IMPEIoaaBaTCiia M
TpeOoBaHus mnporpamMmbl. JlopabaTteiBaTh CBOW  KOHCIEKT JICKIHUH, Jejlas B  HEM
COOTBETCTBYIOIINE 3aIHCH U3 JTUTCPATYPHI.

KemxarenbHo pu IIOATOTOBKE K MMPAKTUYCCKUM 3aHATUAM 110 JUCHUITIIINHE
OJHOBPEMEHHO HMCIIOJIb30BaTh HECCKOJIBKO UCTOYHUKOB, PACKPBIBAIOIIUX 3aJaHHBIC BOITPOCHI.

Memoouueckue pekomenoayuu no OP2aHU3IAUUU CAMOCHOAMENbHOU PADOMbL

CamocrosaTenpHas paboTa oOydarOmMXCs - CHOCOO AaKTHUBHOTO, II€JIEHAIIPABIECHHOTO
npUOOPETEHUs CTYJACHTOM HOBBIX JIJISl HETO 3HAHWW M YMEHHIA 0e3 HeIOCPEJACTBEHHOTO YUaCTHS
B ATOM TIpoliecca npemnoaaBaresneii. [loBbIeHne poau caMmoCcToATEeIbHON paboThl 00YyJarOIIHXCS
IIPH TIPOBEICHUM PA3IHMYHBIX BUJOB yUEOHBIX 3aHATHIA MPEIIOIaraer:

—  ONTUMH3AIMIO METOJOB OOy4YEHHsI, BHEJPEHHE B YYEOHBIH MPOIECC HOBBIX TEXHOJOTHM
oOy4eHHs, TMOBBIIAIONINX NPOU3BOMUTEIFHOCTh Tpyda TPENoJaBaTeis, aKTHBHOE
WCTIOJb30BaHNEe WH(POPMAIMOHHBIX TEXHOJIOTHUH, TO3BOJSIOMUX OO0yJaromemMycs B
yoOHOE [T HETO BpeMs OCBaUBaTh y4eOHBI MaTepHall;

—  BHEJIPCHHE KOMITBIOTEPH3UPOBAHHOTO TECTHPOBAHUS;

—  COBEpPIICHCTBOBAaHME METOJWKH TIPOBEICHHUS TPAKTHK W HAYYHO-HCCIIEIOBATEIBCKON
paboTHI 00YJAIOUINXCS, TIOCKOJIbKY MMEHHO 3TH BHJBI y4eOHOU paboThI B IIEPBYIO OYEpe/b
TOTOBST O0YYarOIINXCS K CAMOCTOSITEIIHbHOMY BBIITOJIHEHHIO PO(eCCHOHANBHBIX 3a/1a4.

CamocrosTenbHass paboTa NPUBOAMT CTYIAEHTa K IIOJYYEHUIO HOBOTO 3HaHMS,
VOOPSAJAOYEHUI0 M YIUIYOJNEHUI0  HMMEIOIIMXCA ~ 3HaHUM, (QOpPMHpOBAHHIO Yy  HEro
npodeccroHaIbHBIX HAaBBIKOB U yMeHHH. CamocTosiTenbHass paboTa BBIIOJIHAET Psii QPYHKIUI:
pa3BHUBAIOIIY0, HHGOPMALMOHHO-O00YYAIOIIYI0, OPHUEHTUPYIOUIYI0 M  CTUMYJIHPYIOUIYIO,
BOCITUTBIBAIOIIYIO, HCCIIEA0BATEIbCKYIO.

CryneHTaM peKOMEH/IyeTCsl C caMOTO Havajla OCBOCHUS Kypca paboTaTh C TUTEPaTypoi u
npeularaeMbIMH 3aJaHUsIMU B (pOpMe TIOJATOTOBKH K OYEPEIHOMY ayIUTOpHOMY 3aHsATHIO. [Ipn
OCBOEHHH Kypca CTYACHT MOJKET T0JIb30BaThCS OMOMMOTEKOH By3a, KOTOpas B IMOJHOW Mepe
obecrieueHa  COOTBETCTBYyIOmIeH  smTeparypoid. CamocrositenbHas paboTa  CTYJIEHTOB
MPEeIyCMOTPEHA YU4eOHBIM IUTAHOM M BBHITIOJHSACTCS B 00s3aTelNbHOM Topsiake. s yCremHoro
CaMOCTOSITEIILHOTO U3yYCHHS MaTepHajia UCTOIb3YIOTCS Pa3InYHbIe CPECTBa OOYUCHHS, CpeIn
KOTOPBIX 0CO00€ MECTO 3aHUMAlOT HH()OPMAIOHHBIE TEXHOJOTHH pA3HOTO YPOBHS W
HAIPABJICHHOCTHU: MJIEKTPOHHBIE YICOHUKH W KYpPCHI JICKIMH, 0a3bl TECTOBBIX 33aJaHUN W 3a1ad.
JUis ycnemHOW OpraHu3aldyd CaMOCTOSITEIbHOW paboThl BCE aKTHBHEE IPUMEHSIOTCS
pasHooOpa3Hble 00pa3zoBaTeNbHBIE pecypchl B ceTH VIHTEpHET: CHUCTEMBl TECTHPOBAHUS,
BUPTYaJIbHBIE JICKIIUH, TIPU 3TOM TI0JIB30BATEI0 JOCTATOYHO UMETh KOMITBIOTEP U TOIKITFOUCHHE
K HTepHer.

Bbonbiioe BocnurarenbHOEe M 00pa30BaTebHOE 3HAYEHHUE B CaMOCTOSITEIHLHOM Y4€OHOM
TpYZE CTyIEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKIAeT U MOAICPKUBACT BHUMaHUE
Y HWHTEpEC, TOBBIIIACT aKTHBHOCTH ITAMATH W MBIIUICHUS, TIO3BOJISIET CTYACHTY CBOCBPEMEHHO
OOHApYXUTh W YCTPAaHUTHh [OIYIIEHHbIE OMIMOKA W HEAOCTATKH, OOBEKTUBHO OTIPEICIHTH
YpPOBEHb CBOMX 3HAaHUU, MpakTH4YeckuX ymeHuil. Camoe JOCTYIHOE M IPOCTOE CPEICTBO
CaMOKOHTPOJISI ¢ IPUMEHEHHEM HH(OPMAIIHOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH - 3TO Pl
TECTOB «on-line», KOTOpBIE IMO3BOJISIOT ONPEACIUTh CBOW YPOBEHb BIIAZICHUS IPEIMETHBIM
MaTepHaJIOM, BBISIBUTH CBOM OIMMOKH U TIOJIYYUTh PEKOMEHIAIIMH TI0 CaMOCOBEPIIEHCTBOBAHHIO.

Memoouueckue pekomenoayuu no padome c aumepamypoil
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Bcro nuTepatypy MOKHO pa3ienuTh Ha YYCOHHKH M yuyeOHBbIE TTOCOOUS, OPUTHHAIBHBIC
Hay4yHble MOHOTpadUyecKue MCTOUYHUKU, HAydyHbIE MyOJIMKAalUu B nepuoiuueckoil nmevaru. U3
HUX MOJKHO BBIJICIUTh JIUTEPATypy OCHOBHYIO, JIOTIOJHUTEIBHYIO M JIUTEpaTrypy mAJs
yrayOJIeHHOTO N3Y4eHUs JUCIMUILINHBI.

W3ydyeHne IUCHUIUIMHBI CJlEelyeT HAyuHATh C y4€OHHMKA, MOCKOJIbKY YUYE€OHUK — 3TO
KHHUra, B KOTOPOM M3JI0)KEHBI OCHOBBI HAYYHBIX 3HAHUM 10 OINpPEAEICHHOMY IMPEIMETY B
COOTBETCTBUU C LIETSIMU U 337a4aMH 00y4eHHsI, YCTAHOBJIEHHBIMU ITPOrPAMMOIA.

[Ipu paborte ¢ nureparypoil HEOOXOAMMO YYUTHIBaTh, YTO UMEIOTCS Pa3IMUHbIE BH/IbI
YTEHUS, U KXl U3 HUX UCIIOJIb3YETCSl Ha OIPEICJIEHHBIX ATalax OCBOCHUS MaTepuaa.

IIpeosapumenbroe YT€HNE HANIPABIIEHO HAa BBISBICHUE B TEKCTE€ HE3HAKOMbBIX TEPMHUHOB
U IIOMCK HX 3HA4Y€HUs B CHPABOYHOM JMTeparype. B 4acTHOCTH, Npu 4YTEHMM YKa3aHHOM
JUTEepaTypbl HEOOX0AUMO MOAPOOHENITIUM 00pa30M aHAIU3UPOBATH MOHSTHSL.

Cke603HO€e umeHue TIPEIOIaraeT NpouYTeHne MaTepraia oT Havyaja 10 KoHua. CKBO3HOe
YTEHHUE JIMTEepaTypbl U3 IPHUBEACHHOTO CIHCKAa JaeT BO3MOXHOCTb CTYAEHTY cPOpMUPOBATH
CBOJI OCHOBHBIX MOHSATHH U3 U3y4aeMol 00JacTu U CBOOOJHO BIaIE€Th UMHU.

Buibopounoe — Ha000pOT, UMEET LIENBIO0 MOUCK M 0TOOP MaTepuasa. B paMkax JaHHOTO
Kypca BBIOOPOYHOE YTEHHE, KaK CII0COO0 OCBOEHUS COAEpkKaHUS Kypca, JO0KHO MCHOJBb30BaThCs
IIPU MOATOTOBKE K MPAKTUUECKUM 3aHATHUSAM 10 COOTBETCTBYIOILIUM pa3/ieliaM.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUH pa300p TEKCTa C MOCIEIYIOLIUM €ro
KOHCIIEKTHPOBAHUEM.

Henbto usyuaroweco urenus sBiseTcs riyoOKoe M BCECTOPOHHEE MOHHMAHUE Y4eOHOM
uH(popMaLnH.

[ToarotoBka K 5K3aMeHY JAOJDKHA MPOBOJUTHCS HAa OCHOBE JIEKIMOHHOTO MaTepuaa,
MaTepuaga MpakTUUYECKUX 3aHATUN ¢ 00s3aTeNbHBIM OOpalieHUeM K OCHOBHBIM y4eOHHMKaM IO
Kypcy. OTO TO3BOJIUT MCKJIIOUYUTHh OIIMOKM B TOHUMAHUM Marepuana, OOJErdyuT ero
OCMBICJIEHHE, TPOKOMMEHTHPYET MaTeprajl MHOTOYUCIEHHBIMU IPUMEPAMH.

Memoouueckue pekomenoayuu 011 n0020MOBKU K IK3AMEHY

Ok3ameH B 1-3-M cemecTpax siBasieTcsi GOpMOIl UTOrOBOTO KOHTPOJIA 3HAHUW U yMEHUU
oOyuarouuxcs Mo JaHHOW JUCHUIUIMHE, MOJTYYEHHBIX Ha JIEKUUAX, IPAKTUUYECKUX 3aHATHIX U B
IIPOLIECCE CaMOCTOSTENbHON paboThl. OCHOBOW Ui ONpeAeNeHUs] OLIEHKH CIY)KUT YPOBEHb
YCBOCHHUS OOyJarONMMUCA MaTepHuaia, MpeIyCMOTPEHHOrO JaHHOW pabodeit mporpammoit. K
9K3aMEHY JOTMYCKAaIoTCsS CTYACHTHI, HaOpapmmue 36 u Oosee OaUIOB MO WUTOTaM TEKYIIETO H
IIPOMEXYTOUYHOro KOHTpoJist. Ha sx3amene cTyaeHT moxeT Habpath oT 15 1o 30 Gasios.

B nepuon moAroToBkM K SK3aMeHy oOOydaroliuecs BHOBb OOpamaroTcs K ydeOHO-
METOAUYECKOMY MaTepuaily 1 3aKperuidioT IPOMEKYTOUHbIE 3HAHUS.

[Ipu moaroroBke K 3k3aMeHy OOy4aromMMcs 1eeco00pa3HO KCIOJIb30BATh MaTEepUaIIbI
JeKUUH, y4eOHO-METOINYECKHUE KOMIUIEKChl, OCHOBHYIO U JIOIMOJIHUTENbHYIO JUTepaTypy. Ha
9K3aMEH BBIHOCUTCSI MaTepuan B 00beMe, MPEeayCMOTPEHHOM pabouell mporpamMmoi yueOHOU
JUCLMIUIMHBI 32 CEMECTpP. DK3aMEH IPOBOJUTCS B TUCbMEHHOM / yCTHOM (opMe.

[Ipu mpoBeneHuM 3K3aMeHa B MUCbMEHHOW (YCTHOM) (opme, Benyluil MpernoaBaTeib
COCTaBJISIET dK3aMEHAIIMOHHBIE OUJIETHI, KOTOPbIE BKIIOYAIOT B ce0s: TEOPETUUECKUE BOIPOCHI U
3amaun. DopMyIUpPOBKAa TEOPETUUECKUX 3aJaHUil coBHataeT C (OPMYIUPOBKONW IepedHs
9K3aMEHALIMOHHBIX  BOINPOCOB, JOBEICHHBIX JO CBEIACHHMS OOydalolIMXCsl HaKaHyHe
sK3aMeHalMoHHOM ceccun. Copep)kaHHe BOIPOCOB OJIHOTO OMiIeTa OTHOCUTCS K Pa3IU4HbIM
paszzesiaM porpaMMsbl € TeM, 4TOObI 00JIe€ MOJIHO OXBAaTUTh MaTepHall y4eOHON JUCLUILIIUHBIL.

Ha noaroroBky oTBera Ha Ouier Ha ’3x3aMeHe otBoauTcs 40 munyt. [Ipu npoBeaenun
MMCBMEHHOT0 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbTar ycTHOrO (IMCHbMEHHOI0) IK3aMEHA BbIPaXKaeTcs OLCHKaMU:

Ouenka «orau4yHo»— or 91 no 100 6a/I0B — TEOpETUUYECKOE COAEPKAHHME Kypca
OCBOEHO TIIOJIHOCTBIO, 0e3 mpoOenoB, HEOOXOOUMBbIE IPAKTUUYECKUE HABBIKU paboOThl ¢

52



OCBOEHHBIM MaTepHajioM c@opmMupoBaHbl. Bce mnpenycMoTpeHHbIE Hporpammoil oOyueHus
yueOHbIE 3a/laHusl BBINOJHEHbl. Ha 5K3aMeHe CTYIEHT JAEMOHCTpUpYET TiIyOOKHEe 3HaHHS
MPEyCMOTPEHHOIO MPOrpaMMOil MaTepuana, yMeeT YEeTKO M JIOTMYECKU IOCIe0BaTeIbHO
OTBEYaTh Ha IMOCTaBJICHHbIE BOIIPOCHI.

Ouenka «xopomo» — or 81 xo 90 0anI0B — TEOpETHUECKOE COACPKAHHUE Kypca
OCBOEHO, HEOOXOJMMble TNPAKTUYECKUE HAaBBIKU padoThl Cc(HOPMUPOBAHbI, BbHIIOJHEHHbIE
yueOHbIE 3aJaHUsl COJepKaT He3HAYUTeNbHble OomKUOKU. Ha sKk3amMeHe CTyleHT JeMOHCTpUpPYET
3HaHMUSI OCHOBHOIO (IPOTrpaMMHOI0) MaTepuaia, JOMYyCKaeT HETOYHOCTH IpU OTBETE Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «ya0BJIeTBOPUTEIBLHO» — OT 61 10 80 0a/10B — TEOPETHUECKOE COMIEPKAHUE
Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOIMMbIE MPAKTHUUECKHUE HABBIKK PabOThl CPOPMUPOBAHBI
YaCTUYHO, BBIIIOJTHEHHBIC YU€OHBIC 3aaHMs COAEpKaT rpyobie ommOKku. Ha sk3ameHe cTyaeHT
JEMOHCTPUPYET 3HAHHE TOJbKO OCHOBHOIO MaTepuaia, OTBEThl COJAEpKAaT HETOUYHOCTH,
HapyIIEeHa MOCJIEI0BATEIbHOCTh U3JI0KEHUS MaTepuaia

OueHka «HeyIOBJIETBOPUTEIbLHO» — 0T 36 g0 60 OamnoB — TEOpPETHYECKOE
COJIep’)KaHHE Kypca HE OCBOCHO, HEOOXOJIUMBbIE NPAKTHYECKUE HaBBbIKM pPAaOOTHI HE
chopMUPOBaHBI, BHIMOJHEHHBIC YUeOHBIC 3a/IJaHUS COACPIKAT TPyObIe OMIMOKH, TOTIOTHUATEIbHAS
camocTosiTeNIbHAs padoTa HaJ MaTepUajoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIILIEHUIO
KayecTBa BBIMOJHEHMsI Y4eOHBIX 3amaHuil. Ha sk3ameHe CTYAEHT JEMOHCTPUPYET HE3HaHHE
3HAYUTENIBHOM 4YacTH MpPOrpaMMHOIO MaTepuasa, CYLIECTBEHHbIe OIIMOKM B OTBETaxX Ha
BOIIPOCHI, HEYMEHHE OpPHUEHTUPOBATHCA B MaTepuaje, HE3HAHWE OCHOBHBIX MOHITHI
TMCIUTUTHHEI

8. MarepuajnbHo-TeXHHYECKOE O0ecriedeHue U CUMIITUHbI
8.1. TpeOoBaHus K MaTepHaIbHO-TeXHHYECKOMY 00ecreyeHH 0

Jliia peanuzanuu padboyeit mporpaMmbl JUCHMUILTUHBI UMEIOTCS CHEI[MaJIbHbIE TIOMEIICHUS
JUIS IPOBEJCHUS 3aHSITUH JIEKIIMOHHOTO U CEMHUHAPCKOTO THUIIA, TPYIIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIMM, TEKYLIEro KOHTPOJS U MPOMEXKYTOUYHOHN aTTeCTalll, a TaKKe MOMELEHUsS JUIs
CaMOCTOSITENIbHOM paboThl M TMOMEIIEHMs JUIsl XpaHEHUs U OOCIyXUBaHUS 000pPYIOBaHUS.
CriennanbHble TOMEUIEHUS! YKOMIUIEKTOBAHbI CIIEHHUATIN3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU
cpeacTBaMu OOy4YeHHs, CIYKallUMU JJIsl IPeCTaBlIeHUs] HHQOpMAaLny O0JIBILION ayAUTOPHH.

JUis  mpoBeneHuss 3aHATUM  JIGKIMOHHOTO THUIA HMEIOTCS  JE€MOHCTPAIlMOHHOE
obopymoBaHKE.

[Ipu npoBeaeHNUN 3aHATUN JTEKIITUOHHOTO/ CEMHUHAPCKOTO THIIA UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOE 0becneyeHue:

- mporpammHoe oOecnedeHue cpeacTB aHTuBHpycHOM 3amuThl Kaspersky Endpoint
Security mns 6usneca - Cranmaptabii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);

- mporpamMmMHoe obecnieuenue i pabotel ¢ PDF-nokymentamu. ABBYY FineReader 15
Business;

- IporpaMMmHoe obecriedyeHue g paboTel ¢ gokymeHTamu (opmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12;

- opucHoe mporpammuoe odecrieuenrne MoOduc CtanaapTHHIN.

€80000HO pacnpocmpansemvle NPOSPaAMMbL:

—  Web Browser — Firefox;

— AcademicMarthCADLicense - maTeMaThdyeckoe MNpOrpaMMHOE oOecreueHne, KOTOpoe
MTO3BOJISICT BBITIOJIHATh, aHATM3UPOBATH BAKHEHININE WHKCHEPHBIC pacueThl 1 OOMEHHBATHCS
UMU;

—  7zip - mporpaMM JIsl CKATHsI M pacliakoBKU (PaiiyioB;

— AdobeReader— mporpamma mist urenus PDF ¢aiinos;
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— DjvuReader — mpunioxeHus i pacno3HaBaHUs, KOHBEHTHUpOBaHUA M paboThl ¢ Djvu
(aiinamu.

8.2. Ocob0eHHOCTH peanu3anuy JUCHUILIMHBI AJI HHBAJIHU/I0B M JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jlisi CTYIEHTOB C OTPaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI CO3/IaHBI CIEIHATbHBIC
yCIIOBUSA Uil IOJyuyeHuss oOpa3zoBaHusl. B 1ensx [JOCTYNHOCTH TMOJIyYEHHUS BBICILErO
oOpa3zoBaHusi 0 00pa3oBaTENFHBIM IPOTPaMMaM WHBAIMAAMHU U JIMIAMH C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSI YHUBEPCHTETOM 00€CTICUNBACTCS:

1. AnbprepHaTuBHas Bepcus oduuuanbHoro caiWra B cetn «MHTepHer» g
CJ1a00BUIAIINX;

2. Jlns uHBaNMAOB C HApyLICHUSAMM 3peHus (caaboBUIAIIME, CIIEIbIE) - MPUCYTCTBHE
ACCHCTEHTA, OKa3bIBAIOIIEro 00ydJaroleMycsi HeoOXOTUMYI0 MOMOIb, AyOJUpPOBAHHE BCIyX
CTpaBOYHON MH(MOPMAIMK O PACIIMCAHUU Y4EOHBIX 3aHSATHI; HAJMYWE CPEACTB JUIS YCUIICHUS
OCTAaTOYHOTO 3peHus, OpallJIeBCKOM KOMIBIOTEPHON TEXHUKHU, BHICOYBEIMUUTENEH, MPOTrpaMm
HEBU3YaJIbHOTO JIOCTyNa K HHGOpMAaIMH, TPOrPaMM-CHHTE3aTOPOB peYd H  JAPYTHX
TEXHUYECKUX CPEICTB IpHEMa-Tieperayd y4eOHOW WH(OpPMAanuu B JOCTYIHBIX (GopMax Jyis
CTY/ICHTOB C HAPYIICHUSMHU 3PCHUS;

3. Jln WHBaIMIOB W JHII C OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3IIOPOBBSI TIO CIYXY
(cmabocnplmaniie, riayxue) —3BYKOYCUIIMBAIOIIAs almaparypa, MYJIbTUMEIUINHBIC CPEJCTBA U
Ipyrue TEXHUYECKHWEe CpeICTBa NpHUeMa-Tiepenadnd y4eOHOH WHGOpMAu B JOCTYITHBIX
bopmax;

4. JIns MHBAIMIOB W JIAIl C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBS, MMEIOIINX
HapYIIEHHs OTIOPHO-JBUTaTEIFHOTO arapara, CO3JaHbl MaTepHATbHO-TEXHHUYECKHE YCIOBHUS
o0OecrieyrBaroIe BO3MOKHOCTbh OECHpPENSITCTBEHHOIO J0CTyNa o0yJaromuxcsi B ydeOHbIe
MOMEIICHNS, OOBEKTY MUTAHHs, TyaJeTHbIE W JPYrHe MOMEUICHHS YHUBEPCUTETA, a TaKKe
npeObIBaHUS B YKa3aHHBIX TOMEIIECHHUX (HaTHINe PACITUPEHHBIX JBEPHBIX MPOEMOB, MTOPYIHEH
U APYTUX MNPUCIIOCOOICHUI).

OOyuaromuecss #3 4YHCJIAa JUIl C OrFPAaHUYCHHBIMA BO3MOXKHOCTSIMH  3JI0POBBS
o0ecrieyeHbl AIIEKTPOHHBIME 00pa3oBaTeIbHBIME pecypcaMu B (opMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSAM X 3I0POBBSI.

OOyuarommMcss € OTpaHHMYEHHBIMH BO3MOKHOCTSIMH  3JIOPOBBSI  ITPEIOCTABIISIOTCS
crienuagbHble YYeOHHMKM H Y4eOHbIe MMOCOOWs, WHas y4deOHas JUTeparypa, ClelHaIbHBIC
TEXHUYECKHE CpPeICTBAa OOYYCHHs KOJUIEKTUBHOTO W HWHAMBHIYAIBHOTO TOJB30BAHWUA,
MPEAOCTABJICHUE  YCIYyr  acCUCTEeHTa  (IMIOMOIIHHWKA), OKa3bIBAIOIIETO  OOYJarOUIUMCS
HEOOXOJMMYI0O  TEXHHUYECKYI0 TIOMOIIb, a TaKkKe YCIYyrH CypAONEPEeBOMYHKOB H
TAQIIOCYPIOTIEPEBOTIYUKOB.

a) s CIa00BUISIINX:

- Ha B3K3aME€HE INPUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOUIUI CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYI0 IOMOINb C YYE€TOM HWHAWBHUIYAJIBHBIX OCOOCHHOCTEH (OH TIOMOTAaeT 3aHSTh
pabodee MecTo, MepeBUTaThCsl, MPOYUTATh U O(OPMHUTH 33aJaHHEe, B TOM YHCIIC 3aIMChIBAs MO
TUKTOBKY);

- 3amaHus JUId  BBIOJIHEHWS, a TaKXKe WHCTPYKIUS O TMOPSAKE IPOBEACHUS
3aueTe/3K3aMeHa 0(OPMIISIIOTCS YBEIMUEHHBIM IIPUPTOM;

- 3aJIaH¥s TS BBITIOJTHEHUS Ha DK3aMEHE 3aYUTHIBAIOTCS ACCHCTEHTOM;

- MACHMEHHBIE 3aJITaHMsI BBITIOIHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS] ACCUCTEHTY;

- o0ecreunBaeTcsa MHANBUAYATbHOE paBHOMEpHOE ocBemieHre He meHee 300 JiroKc;

- CTYAEHTY JUIsl BBINIOJHEHHUS 3aJaHWss NpPU HEOOXOAMMOCTH TPENOCTaBISACTCS
YBEJIMYHUBAIOIIEE YCTPOUCTBO;

B) JUIA TNIyXUX U cIa0O0CIbIIIaluX:

- Ha 3ayeTe/3K3aMEHEe MPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOLIUN  CTYIEHTY
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HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIb C Y4€TOM MHIWBUAYATHHBIX 0COOEHHOCTEH (OH TOMOTaeT
3aHATH pa6oqee MCCTO, HNEPEABUIaTbCA, IHIPOUUTATbL H O(bOpMI/ITB 3aJJaHue, B TOM 4YUCIIEC
3aMUChIBas O TUKTOBKY);

- 3a4€T/7K3aMEH IMPOBOTUTCS B MUCBbMEHHOM (hopMe;

- o0ecrieunBaeTcss HalU4Me 3BYKOYCWJIMBAIOIIEH ammapaTypbl KOJUIEKTUBHOTO
MOJIb30BAHMS, TPU HEOOXOAMMOCTH TOCTYNAIOIIUM TPEAOCTABISETCS 3BYKOYCHIIMBAIOIIAS
arnraparypa HHAUBUAYAJIbHOTO ITIOJIb30BaAHM,

- 110 JKEJIAaHUIO CTYACHTA YK3aMEH MOXKET IMPOBOUTHCS B MUCBMEHHOH (hopMme;

Nn) JUIsL JUIl ¢ HApYIIEHUSMH OTIOPHO-JBHIaTeIbHOTO ammapara (TsHKEeJIbIMU
HapYIICHUSIMH JIBUTATENIbHBIX (YHKIUM BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- IMMCBbMCHHBLIC 3aJlaHUA BBIIIOJHAIOTCA HAa KOMIIBIOTEPE CO CICHHUATIM3UPOBAHHBIM
IMporpaMMHBIM obecrieueHreM U HAaAUKTOBBIBAIOTCA aCCUCTCHTY,

- 110 JKEJIAHUIO CTYACHTA YK3aMEH IMPOBOJUTCS B YCTHOU (opme.
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JIMCT
U3MeHeHUil (1onoTHeHnii) B padouyl0 MporpaMmy
TI0 JMCIUTITHHE «Aneebpay 1o HarpaBiieHuto ToarotoBku 01.03.01 — Mamemamuxa (Ilpoduns:
Huddepenyuanvuvie ypasnenus, OUHAMUYECKUe CUCEMbL U ONMUMANbHOE YHPABIEeHUE)
Ha y4eOHBIN ToJ

Hepeqem, BHOCHUMBbIX

Nen/m duemenT (myHkT) PIIJI . .
U3MEHEeHU (JI0MOJIHeHuil)

IIpumeyanue

OOcyxeHa U peKOMEHJ0BaHa Ha 3aceqaHuu Kapeapbl aneeopvl u oud@epeHyuanbhblx

ypaeHeruti TpoTOKoI No or" " 20 T
W.o. 3aBenyromiero kadeapoi /M.C. Huposa /
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IIpuinoxenne 1

Pacnipenenenne 6a/1510B TeKyIero H pyoe;xHoro KOHTPOJIst

M Buo konmponsa Cymma barios

n/n Oobwan cymma | 1-a mouka 2-1 mouka 3-1 mouka

1. Hocewenue 3anamuii 00 10 6annoe | 0o 3 6. 00 30. 0o 46.

2. Texywuiit KoHmponv: 00 30 6annoe | 0o 10 é. 00 10 6. oo 106.
Omeem na 5 6onpocos om (0 00l5 6. om () 0o 56. om0 00 5 6. om0 0o 56.
[TonHblil npaBuUIbHBIN OTBET | 10 15 6amioB | 5 6amios 5 GayoB 5 GayoB
HenounHelil npaBuiibHbIN ot 3 1015 ©. orl no 56. ot 1 1o 56. ot 1 1o 56.
OTBET
OTtBer, comepramui 00. 00. 00. 06.
HETOYHOCTHU, OIITHOKHI
Buvinonnenue om 0 0o 106. om 0 0o 36. om 0 0o 36. om 0 0o 46.
CamMOCmOAmMenbHbIX
3a0anuil (pewienue 3a0au)

3. | Pybescuwlit KoHmpoJib 0o 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
TECTUPOBaHUE ot 0- no 156. ot 0- 1o 50. ot 0- 10 56. | ot 0- 10 56.
KOJUIOKBUYM ot 0 1o 150. ot 0 10 56. ot 0 10 5 6. ot 0 10 56.

4. | Hmozo cymma mexyuiezo u
Pybercnozo Konmponsn 0o 706annoe 00 236annoe 00 236annoe | 0o

246annoe

5. IlepBbIii 3Tan
(0a30BbIi)ypoOBEHb) — He MeHee 360. | He MeHee 120. | He MeHee HE MEHEe
OlleHKAa 126. 126.
«YAOBJIETBOPHUTETbHO

6. Bropoii 3Tan menee 700.

(mponBuHyTHIi)ypoBenn) | (51-69 6.) Menee 230. Menee 230. MeHee 240.
— OIIEHKA «XOPOIII0»

7. Tperuii 3Ttan (BbICOKUIA
YPOBEHBb) - OlleHKa He menee 700. | He meHee 230. | HE MeHee HE MEHEE
«OTJIMYHOY 230. 240.
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IIpuiaoxenne 2

IlIxana ouenueanusa naianupyemvix pe3yiomamos 00yuenus

Texymmii u pyOesKHbIH KOHTPOJIb

Cemectp [Ikayia onieHUBaHUS
0-35 Gamnos 36-50 6amioB 51-60 6amnoB 61-70 6amnoB
Yactuunoe [Tonnoe nmu | [lonHoe nmu | [lonHoe
MOCeIleHue 4aCTUYHOE 4aCTUYHOE MOCeIleHue
ayJTUTOPHBIX MOCeIleHue MoCeIleHue ayJTUTOPHBIX
3aHATUH. ayAUTOPHBIX ayAUTOPHBIX 3aHATUH.
1,2,3 HeynosnerBopu- | 3aHATHI. 3aHATUH. [Tonnoe
TEIbHOE YactuuHoe [Tonnoe BBITNIOJIHEHUE
BBITNIOJIHEHUE BBITNIOJIHEHUE BBITNIOJIHEHUE MIPaKTUYECKUX
MIPaKTUYECKUX MIPaKTUYECKUX MIPaKTUYECKUX pabor.
pabor. [Tnoxas | pabor. pabor. Brimonnenue
MOATOTOBKA K | Boimonnenue Brinosinenue KOHTPOJIbHBIX
0ayuIbHO- KOHTPOJIbHBIX KOHTPOJIbHBIX paboT,  TECTOBBIX
PEUTUHTOBBIM paboT, TECTOBBIX | padOT, TECTOBBIX | 33JlaHUN,  OTBETHI
MEpPOTIPUATHUSIM. 3aJlaHul, OTBETHI | 33JJaHUN, OTBETHI | HA  KOJUIOKBUYME
Crynent HE | HA KOJUIOKBUYME | Ha KOJJIOKBUYME | Ha OILICHKY
JOITYCKaeTCsl K | Ha OILICHKY | Ha OILICHKY | «OTIMYHOM.
MIPOMEXYTOUYHON | «yJIOBJIETBOPUTE- | «XOPOILOH.
aTTecTaluu JILHOY.
IIpomexkyTOUuHAs aTTEeCTALIUSA
Cemectp [Ikaya orieHUBaHUS
Heynosnersopu- VY nosnerBopu- Xopomo OT1iinyHO
TEIBHO TEIBHO (81-90 6amoB) (91-100 6annoB)
(36-60 6amoB) (61-80 6amoB)
Crynenr  umeer | Ctynent  umeeT | Ctynent  umeer | CTyneHT  UMeEeT
36-60 OamnoB mo | 36-50 GamnoB mo | 51-60 OamroB mo | 61-70 OamioB 1o
UTOraM TEKYILEro | UTOraM TEKYIIero | MTOraMTEKyLIero | UToraM TEeKYIIEro
u pyOexxHoro | u pyOexHOro | u pyOexxHoOro | 1 pyOeKHOTO
1,2,3 KOHTPOJIA, Ha | KOHTPOJIS, Ha | KOHTPOJIA, Ha | KOHTPOJIA, Ha
9K3aMEHE He Jajl | 3K3aMeHe Jal | SK3aMeHe Jall | SK3aMeHe nan
IIOJJHOTO  OTBETA | IOJHBIM OTBET HA | MOJHBIM OTBET HAa | IIOJHBIA OTBET Ha
HU Ha OJIMH | OIUH BONPOC U | OJUH BOIIPOCH | OJIMH  BOIIPOC U
BOIIPOC, HE cJelajl | YaCTUYHO 4aCTUYHO 4aCTUYHO
puMep. (MOJHOCTHIO) (IOJHOCTHIO) (IOJHOCTHIO)
CryneHT umeer OTBETHJI Ha | OTBETUII Ha | OTBETUJII Ha
36-45 OamnoB 1o | BTOpo, a mpumep | BTopoil. Ilpumep | BTOpoii, U mpumep
UTOraM TEKYILEro | ClIelaH He BEPHO. | C/EJaH BEPHO. cienaH
u py6exnoro | Crynentr  umeet | CtyneHT umeer 61 | npaBUIIBHO.
KOHTpOJIS, Ha | 46-60 OamioB mo | — 65 OamioB mno | Mnu ke cryneHT
JK3aMEeHe Jlall | UTOraM TEKYIIEero | HToraMTeKylero | Ha o06a Bompoca
TTOJTHBIN OTBET | U pyOeX)HOTO | U pyOEX)HOTO | OTBETHJI BEPHO, a B
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TOJIBKO Ha OJIUH
BOIIPOC, a MpUMEP
clienaH
HEINPaBUIBHO.

KOHTpOJIS, Ha
JK3aMeHe nan
MOJIHBIA OTBET Ha
OJIMH BOIPOC WJIH
YaCTUYHO OTBETUJI
Ha o0a Bompoca, a
npuMep HE
C/IeJaH.

CTyneHT umeeT 1o
UTOraM TEKYILEro
u pyOexHOrO
KoHTpoiss  61-70
0aioB Ha
9K3aMEHE He Jaj
MIOJIHOTO ~ OTBETa
HA  HAa  OJIUH
BOIIPOC. B
pelIeHuH puMepa
€CTh rpyOas
omunoOKa, KOTOpas
MOBJIHSLIIA Ha
OTBET, BCIIEACTBHE
4ero npumMep
C/IeJIaH HE BEPHO

KOHTPOJIA, Ha
JK3aMEHE Jan
MOJIHBIA OTBET Ha
OJIMH BOIIPOCH
YaCTUYIHO OTBETHII
Ha BTOpPOH, U B

npumepe €CTh
HEJI0YETHI,
KOTOpBIE HE
TOBJIMSIIN Ha
OTBET.

CrygenT  umeer
66-70 OamioB 10
UTOTaMTEKYILETO
u pPYyOEKHOTO
KOHTPOJIA, Ha
AK3aMEHEe T
MOJTHBIN OTBET
TOJIBKO Ha OJHUH
BOTIPOC. B
npumMepe €CTh
HETOYHOCTH,
KOTOpBIE HE
TOBJIMSIIN Ha
OTBET.

3a7ade, eCTh
HETOYHOCTH,
KOTOPBIE HE
MTOBJIUSITH Ha
OTBET.
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