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1. He.]'ll/l OCBOCHMHA JTUCHUIIJIUHBI

Henpro aucuumiuHel «JIuHelWHbIE OmepaTopsl B KOHEYHOMEPHBIX MPOCTPAHCTBAX)» SBISIOTCS OCHOBBI
TEOPUHU BEKTOPHBIX MPOCTPAHCTB, JIMHEHHBIX MPEOOpa30BaHUM, BEKTOPHBIX MIPOCTPAHCTB CO CKAIAPHBIM
MIPOM3BEACHNEM H INHEWHBIX MTPeo0pa3oBaHnil B HUX, a TAK)KE OCHOB JTMHEHHOW T€OMETPHH.

2. Mecto nucuuniaunsl B cTpykrype OIl 6akanaBpuara

Hucrmmmmaa b1.B.J1B.04.02 «JIuHeiHbIe onepaTopsl B KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTBAX)
OTHOCHUTCS K BapHaTHBHOHN dactu bioka 1 u siBisieTcss KypcoM 1o BeiOOpy. OHa HCIONB3YeT 3HAHUS U
YMCHHS, TIOJyYCHHBIE CTYJACHTaMU TPU U3yYEHUM KYPCOB alreOphl U T€OMETPUU. 3HAHUS, ITOJTyICHHBIC
NIPY W3YyYCHHHU JJAHHOTO Kypca, 33JIeHCTBYIOTCS TPAKTHUECKH BO BCEX MAaTEMAaTHYECKUX Kypcax M Kypcax
po(heCCUOHANBHON MOATOTOBKU. DTO JUCKPETHAS MATEMAaTHUKA, KPUNTOTPAQUUESCKAE METOMBI 3allUThl
uHpopMaIuK, Teopus (QyHKIUN KOMIUIEKCHOTO TEPEMEHHOTO, TCOPHsl KOIWPOBaHUs, alreOpandecKue
METO/IbI B KOJUPOBAHUY, TEOPHSI YUceN, (PU3HUKA, DIIEKTPOTEXHUKA, METOJbI IPOrPAMMHUPOBAHHUS, TCOPHUS
BEPOSTHOCTEH W MaTeMaTHYecKash CTaTHCTHKA, KPHUITOrpapUuecKhe MPOTOKOJbBI, TEXHOJOTHH
MHOTOMEPHOT'O aHAJIN3a JaHHBIX, JTOIOJHUTEIBHBIC BOITPOCHI 3alTUINEHHOCTH KOMITBIOTEPHBIX CUCTEM.

3. Ilnanupyemble pe3yJbTaThl O0y4YeHHS IO
pesyiabTatamu ocsoenus OII 0akanaBpuara

AUCHMUIIVIMHE, COOTHECCHHbIC C MJIAHMPYEMBIMH

Kon Nuaukarop nocTukeHust IlepeyeHb MIAHNPYEMBIX
KOMIIETeHLIMH KOMIEeTeHLHH pe3y/1bTaToB
(ko u popMyaMpoBKa) 00y4eHus

YHI/IBepcaJ'II)HbIe KOMIECTCHIIUH

YK-1 Cnocoben ocy-

HN-YK-1 4 Ob6nagaetT oCHOBHBIMU
ICCTBJISTH IIOUCK, -

3HAHUSAMH B 00JIACTH MAaTEMATHKU

KPUTUYECKHUM aHAIU3 U
CUHTE3 WH(pOpPMAIUH,
MNPUMEHATE  CHCTEM-
HBIA TOAXOJ MJIs pe-
HIEHNs TTOCTABJIEHHBIX
3a1a4

U ee MPWIOKSHNH, UMeeT Ipel-
CTaBJICHUS O CIIEITUPUKE
WHPOPMAITMOHHO-aHAINUTH-
4eCKOU pabOoTHI B 3TUX 007aCTAX

3HaTbh: OCHOBHBIE IIOHSATHS, METOJFI,
Pe3yIbTaThl IMHEHHOW anreOpsI

OomenpodgeccuoHaJIbHbIC KOMIIETCHIMHA

OIIK-3 Cnocoben
HCIIONB30BaTh He-
00X01UMBIE mare-
MATHUYCCKHUC METOAbI
JUIS  pelieHust 3aaad
npodeccuoHaTbHOM
JEATEIbHOCTH

N-OIIK-3.8 ymeer pacno3HaTh
MaTeMaTHYECKHe CTPYKTYPHhI, BO3-
HUKAWIMe B 3agavyax mpodec-
CHOHAJIBLHOW AESTENbHOCTH, KOH-
CTPYHUPOBATh, aHaJTM3UPOBATH
OOBEKThl M BBIMOJHATh BHIUKC-
nenus, (GopMyiIHpoBaTh Tpedo-
BaHUsI K CBOMCTBaM MareMa-
THYECKHX OOBEKTOB, HEOOXOIH-
MBIM JUIS pElIeHus Mpodeccu-
OHaJILHOM 3a/1auun

YMeTh: pacrnio3HaBaTh CTPYKTYPHI BEK-

TOPHOTO TPOCTPAHCTBA, EBKIHMIIOBA

MPOCTPAHCTBA, ASPMHUTOBA MPOCTPaH-

CTBa, pacro3HaBaTh, KOHCTPYHPOBAThH

W WCCIeNoBaTh JIMHEWHbIE OTOOpa-

KEHUS, WHTEPIPETUPOBATH YCIOBHS

3aJla4¥ B TEPMUHAX JIMHEHHON anreOpsI

W TomOupaTh aJeKBaTHBIA 3ajjave

METO/I PEIICHWSI.

Baagers HaBbIKAMHU: JIMHEHHO-aIreO-
pandecKux BBIYMCICHUN B MATPUYHOUN U
KOOpJMHATHOM (hopMax.

4. O0beM, CTPYKTYpPa U coJlepsKaHue TUCHUTIMHBI

OO6mrast TpyT0EMKOCTh JUCIUIUIMHEI COCTABIISET 4 3a4eTHRIX eUHUITEI, 144 akan. Jaca.




Ne Tembl (pa3mesnbl) Buabl yueOHBIX 3aHSITHIA, @DopMBbI TEKYILIETO
n/n AUCUMILIHHDI, BKJIIOYAsI CAMOCTOSITEIBHYIO KOHTPOJIsI
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1 BekropHoe mpoctpancteo (3 |4 |4 6 3amanue ISl CaMOCT.
pabothr Ne 1.
CamocTosT.pabora Ne 1
2 I'omomopdu3mel BekTopHBIX|3 (8 |8 2 8 3amanue s CaMOCT.
MIPOCTPAHCTB paboTsr Ne 2.
CamocTosT.pabora No 2
3 JluneiiHble omepaTopsl 3 |8 |10 3 10 3amanue IS CaMOCT.
paboThl Ne 3.
CamocTosT.pabora Ne 3

4 bunmuueitnple u kBagpatnu-4 |4 |4 4 3amaHue IS CaMocCT.
HBIE POPMBEI paboth Ne 5.

5 Bektopubeie mpoctpanctBa c|4 |4 |4 2 6 3amaHue IS CaMocCT.
JTOTIOTHATEBHOM paboTsr Ne 6.
CTPYKTypOH CamocTosT.pabora Ne 4

6 Jluneiinbie  omepatropel  ul4 |4 |2 2 3amganuwe IS CaMoOCT.
KBajJ[paTHYHble  (OPMBI B pabothr Ne 7.
HPOCTPAHCTBAX co
CKaJIApHBIM NPOU3BEACHUEM

2 05 335 JK3aMeH
Bceero 32 |32 10 [0,5 69,5 144

Conep:xaHue pa3ienoB

1. BexTopHoe npocTpancTBo.

1.1. TloHsAiTHE BEKTOPHOTO MPOCTPAHCTBA: ONpPENEJIEHHE W TNPHUMEPbl BEKTOPHBIX IMPOCTPAHCTB HAM
0ECKOHEYHBIMH U KOHEYHBIMU MOJIIMU. JIMHEHAs 3aBUCHMOCTD U €€ CBOMCTBA.

1.2. TloampoctpanctBo. OOBETUHEHUE, CyMMa M NIepecedeHre MoAnpocTpaHcTB. JInHeliHas 00onouka
MOJJMHO’KECTBA BEKTOPOB BEKTOPHOT'O MTPOCTPAHCTBA.

1.3. basuc u pasmepHocTb. [[Ba onpezeneHns pa3MEepHOCTH BEKTOPHOI'O MPOCTpaHCcTBa. PasmepHocTy u
0a3uchl CyMMBI U TIepecedeH st MOIITPOCTPAHCTB.

1.4. Koopaunatel BekTopa B 0Oasuce. MaTrpuiia mepexoaa OT ogHOro 0asuca K Apyromy. Beraucienue
KOOpJMHAT BEKTOpa pU cMeHe Oa3uca.

1.5. Ilpsimas cymma noanpocTpaHcTs. [IpsiMoe nonojaHeHre K MOAIPOCTPAHCTBY.

2. T'oMoMOp¢U3MBbI BEKTOPHBIX MPOCTPAHCTB.

2.1. JluneitHoe oTOOpakeHHe (TOMOMOP(H3M) BEKTOPHBIX MNPOCTpAaHCTB. llpuMepsl JHMHEHHBIX
oroOpaxennid. zomopdhusM BEKTOpHBIX mpocTpaHcTB. Kiaccupukanys KOHEYHOMEPHBIX BEKTOPHBIX
npoctpaHcTB. basuc kak nzoMopdusm.

2.2. Matpuina TUHEeHHOro OTOOpaKeHHs BEKTOPHBIX MPOCTPAaHCTB B mape 0azucoB. Ee mameHenue npu
cMeHe 06a3ncoB.



2.3. Snpo wm o00pa3 JMHEHHOTO OTOOpPaKCHWS, HX pa3MEpHOCTH. KpuTepum WHBEKTUBHOCTH,
CIOPBEKTHUBHOCTU M OMEKTUBHOCTH JIMHEHHOT0 0TOOpa)keHus. PaHr pou3BeeHus IBYX MaTpHIL.

2.4. @akTopnpocTpaHcTBO. M30MOPPHOCTH BCeX MPSMBIX AOMONTHEHHH K JaHHOMY HOANPOCTPAHCTBY.

3. JInHeliHbIe ONepaTopbI.

3.1. INousaTue sHIOMOPGU3MAa BEKTOPHOTO IPOCTPAHCTBA (JTMHEHHOTO omeparopa). MaTpuiia JTUHEHHOTO
omneparopa B O6azuce. Ilomobue matpul. [lorstue anreOpsl Hax mojgeM. Anredpa JIMHEHHBIX ONEPaTOPOB
JAHHOTO BEKTOPHOTO mpocTpancTBa. Ee nzomopdusmMer Ha anreOpy KBaJApaTHBIX MaTPHIL.

3.2. IToMHOMEBI OT TUHEHHOTO OTepaTopa 1 MUHUMAILHBIN IOJMHOM JTMHEHHOTO orepaTopa. Beraucinenue
MHUHHMMAJIBHOTO IIOJIMHOMA JINHEWHOTO OIIepaTopa.

3.3. VuBapuaHTHBIE NOANPOCTPAHCTBA JUHEHHOro omeparopa. [Ipumepsl JIMHEHHBIX ONEpPaTOPOB,
oOmajaommMx W He O00JaJaloUMX COOCTBEHHBIMH HMHBAapPUAHTHBIMU IOJNPOCTPAHCTBAMU. Marpuua
JMHEHHOro oreparopa B 0a3uce, COINIACOBAHHOM C HWHBapUAHTHBIM IOANPOCTPAHCTBOM. IIpoekTopsr.
®daxkToporepaTop U ero MaTpuua.

3.4. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHUS JHMHEHHOTO oreparopa. XapaKTepUCTUUECKUI
TOJIMHOM JIMHEHHOTO OIlepaTopa U ero HHBapuaHTHOCTh. Teopema ["'amunibToHa — Kanu.

3.5. KopHeBble MOANPOCTPAHCTBA JMHEHHOTO oOllepaTopa, WX OCHOBHBIE CBOMCTBA. PazimokeHue
BEKTOPHOT'O MPOCTPAHCTBA B MPSIMYI0 CyMMY KOPHEBBIX ITOJIMPOCTPAHCTB.

3.6. KopnanoBa HOpManbHast popMa MaTPHIIBl TMHEHHOTO onepaTopa. JKopaaHos 6aswuc.

4. bununeiinble U KBagpaTU4HbIe (OPMBI.

4.1. TlomunuueiiHoe oToOpaxenue. [lomunuuerinas ¢opma. bununeiinas ¢opma. BekTopHoe
MPOCTPAHCTBO OWIMHEWHBIX (OPM Ha JAaHHOM BEKTOPHOM IpocTpaHcTBe. CHMMETpUYECKHE |
KocOocHMMeTpruieckne OnnmHerHsie Gpopmbel. Martpuiia OniuHelHOW GOopMBI B BRIOpaHHOM Oasnce U ee
npeoOpa3oBaHue IpU cMeHe 0a3ucoB. KOHrpyIHTHOCTH MaTpHIL.

4.2. Keagpatnunsie Gpopmbl. KaHOHUUECKUIT 1 HOPMaNbHBIH (B BEIIECTBEHHOM clly4yae) BHIbI MaTPHUIIBI
KBafpaTUYHOH  (OpMBL.  3HAKOONPEOENICHHOCTb M  HEBBIPOXKICHHOCTb, CHTHaTypa W  paHI.
OKBUBAJICHTHOCTH KBapaTHIHBIX (hopm. Metossr Jlarpamka u SIkoOu mpuBeieHUs KBaipaTHaHON (POpPMBI
K KaHoHMuYeckoMmy BuIy. Kpurepuii CunbBecTpa MOJOXUTEIBHON ONpeAeeHHOCTH KBaJpaTUYHOU
(bopMmEIL.

5. BekTOpHBbIE MPOCTPAHCTBA € JOMOJTHUTEIbHOI CTPYKTYPOIi.

5.1 EBknunossl npoctpanctBa. HepasenctBo Ko — bynskosckoro. Ero cinencteusi. OpToroHaabHOCTB.
OproHopmupoBaHHBI 0azuc. Teopema O CyIIeCTBOBaHHMH OPTOHOpPMHpOBaHHOTO Oa3uca. IIpomecc
oproronanmu3zaruu ['pama — HImuara. M3omopdusm eBKIHIOBBIX TPOCTpaHCTB. OpTOrOHATIBHAS TPYIIIA.
5.3. Tlonyropanuueiinsie Qopmbel.  OpmuToBel (opMBl M mpocTpaHcTBa. HepaBencrBo Komm —
bynskoBckoro B 3pMHTOBOM ciydae. OpTOHOPMHPOBaHHBIH 0a3uC B SPMHUTOBOM MPOCTPAHCTBE.
PasenctBo IlapceBansi.

5.4. YHUTapHBIE MAaTPHUIIBI U YHUTApHAS IPyIIIA.

6. JluneiiHple omepaTopsl W KBajgpaTH4yHble ¢(GOpMBI B TPOCTPAHCTBAX €O CKAJSIPHBIM
NMpou3BeeHNeM.

6.1. Jluneiinble onepatopel u O-muHeiiHble (opmbl. ComnpspkeHHBIH omneparop. CBoiicTBa omepanuu
COIIPSXKCHUA. Kiaccer OPMUTOBBIX U KOCOIPMUTOBBIX OII€PATOPOB.

6.2. Marpuiia conpsbKeHHOTO U CaMOCOTIPSDKEHHOTO oneparopa. Kputepuii paBeHCTBa ONepaTopoB.
CoOcTBeHHBIE 3HAYEHUS M TeopeMa O KaHOHWYECKOW Qopme spmuroBa omepatopa. [lpunokeHus
SPMHUTOBBIX OIIEPATOPOB B (PUBHUKE.

6.3. [IpuBeneHne KBaApaTUIHOW GOPMEBI K TTIABHBIM OCsiM. MaTpu4Has ¢popmynupoBka. OxHOBpeMeHHast
JUaroOHAIM3UPYEMOCTb Hapbl KBAAPATUYHBIX (GOPM, OHA U3 KOTOPBIX MOJIOKUTEIBHO ONpeesIeHa.

6.4. KaHoHMUYEeCKHi BUI YHUTAPHOTO U OPTOTOHAIBHOTO OIIEPAaTOPOB.

5. OOpa3zoBaTejbHbIe TEXHOJOTHMH, HCHOJb3yeMble TNPH OCYIIECTBJIEeHUM 00pa30BaTEJbLHOIO
npouecca no JMCUUNINHE

B mponecce 00yueHHs UCTIONB3YIOTCA ClIEAYIOIINE 00pa3oBaTebHbIE TEXHOIOTHHU:

BBoaHasi jqekumMs — JaeT MepBOE IENIOCTHOE MPEACTAaBIEHHE O AUCHUIUINHE W OPHEHTUPYET
CTYJACHTAa B CUCTEME N3YUYCHUA J];aHHOfI JUCHUITIIINHBI. CTYJIGHTI)I 3HAKOMATCA C HA3HAYCHUEM U 3ala4aMUu
Kypca, ero pojbi0 1 MECTOM B CHCTEME Y4EOHBIX JUCLUIUIMH U B CUCTEME MOATOTOBKH B 1enoM. JlaeTcs
KpaTkuii 0030p Kypca, HCTOPHS PAa3BUTUS HAayKHM M NpakTUKU. Ha 5TOH JleKuuM BCKPBIBAIOTCS
METOJUYCCKUEC U OPTaHU3AIIUOHHBIC 0COOEHHOCTH pa6OTI)I B paMKax HaHHOI\/’I JHUCIUIIIIMHBI, a TAKXKE JaCTCs
aHalIN3 PEKOMEHIyeMOl yueOHO-METOIMIECKOM JTUTEPATYPHI.

Axanemuyeckasi JeKuMsi (MiaM JeKuusi oOIIero Kypca) — IOCIEAOBaTeIbHOE H3JI0KEHHE
MaTepuaia, OCYIIECTBIIEMOE IMPEHMYIIECTBEHHO B BHJIE MOHOJIOTa MpemnoiaBareis. 1peboBaHua K



aKaJeMUYeCKOW JICKIIMH: COBPEMCHHBIH HAay4dHBI YpOBEHb M HACHINIEHHAasS WH()OPMATHBHOCTS,
yOeauTeNnbHas apryMeHTAaIIUs, IOCTYITHAS M TOHSATHAS Pedb, YETKAs CTPYKTYpa U JIOTUKA, HATHYHE SIPKUX
MIPUMEPOB, HAYYHBIX JIOKA3aTeILCTB, 000CHOBAHHIA, (JAKTOB.

I[IpakTHYecKkoe 3aHATHE — 3aHATHUE, MIOCBAIICHHOS OCBOCHUIO KOHKPETHBIX YMEHUHN 1 HABBIKOB U
3aKpEIUICHUIO TIOMYYEeHHBIX Ha JIeKIMM 3HaHWH. Ha mnpakThdecknx B3aHSATHAX CTYACHTHI PEIIaloT
MOCTaBJICHHBIE TIEpe]] HUMH 3a7ladd IOJA PYKOBOACTBOM (KOHTpoJieM) mpemnomaBatens. OOcCyxkaeHne
mporecca pPelieHus 3a]adyd M OIICHKA MPABUIIBHOCTH TOJYYCHHOTO pe3yiibTaTa (IOCTAaHOBKH 3ajavwu,
BbIOOpa MeToJIa ee peIlieH s, TPOBEpKa MOTYYEHHOT0 PEe3yJIbTaTa U T.JI.) B XOJI¢ IPAKTUUYECKOTO 3aHSATHSI
MPOU3BOJUTCS KOJJICKTHBHO CTYJCHTAMH II0JI PYKOBOJICTBOM IIPETOIaBaTENsl.

KoHcyJbTanmmu — rpynmoBkIe 3aHATHUS, SIBISIFOIIIUECS OJHOM U3 POpPM KOHTPOJIS CAMOCTOSITEIILHON
paboThl cTyseHTOB. Ha KOHCYJIBTAUAX MO MPOCKOE CTYACHTOB PacCMAaTPUBAIOTCS HauboJiee CIIOKHBIC
MOMEHTHI B PEIICHUU 3a]1a4, KOTOPBIE BOSHUKAIOT Y HUX B TPOIIECCE CAMOCTOSTEIBHOM PabOTHI.

6. [lepeyeHnb JUIEH3HOHHOTO U (MJH) CBOOOIHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecneueHusi,
HCII0JIb3yEeMOI0 IIPH OCYyIeCTBJICHHH 00Pa30BaTeIbHOIO IIpoLecca o AUCHUILIMHE

— 1711 GOpMHUPOBAHUS TEKCTOB MaTEPUANIOB JUTS MPOMEXYTOYHOM U TEeKyILel aTTecTalun

- mporpamMmel Microsoft Office, uzgarensckas cuctema LaTex;

7. TlepeyeHb cOBpeMEHHBIX MPO(ECCHOHAIBLHBIX 0a3 JAaHHBLIX U WH(POPMAIHOHHBIX CIPABOYHBIX
CHUCTEM, MCHOJIb3YeMbIX NMPH OCYLIECTBJIEHHU 00Pa30BATEIbHOI0 Mpolecca Mo AUCHUILINHE (MPH
HEe00X0AUMOCTH)

B npotiecce ocymiecTBieHns: 00pa3oBaTeNbHOTO MPOLIECCa UCTIONB3YIOTCS:

JUTSL TIOUCKA Y9eOHOU JTUTepaTyphl:

- JNeKTpoHHKIe Katanoru Hayuanoit 6ubmmorexu Apl'Y um. [L.I. lemunosa
(http://www.lib.uniyar.ac.ru/opac/bk_one_find.php)

- DnekrpoHHas OnbnroTeka yueOHbIX MatepuainoB AplyY
(http://www.lib.uniyar.ac.ru/opac/bk_one_find.php)

- DnekTpoHHas KapToTeka « KHUroo0ecneueHHOCTR
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php)

- ABTomartusupoBaHHas OubnnoreuHas mHbopMmanmonHas cuctema "BYKU-NEXT" (ABUC "Byku-
Next'")

8. IlepeyeHb OCHOBHOW W JOMOJHHUTENHLHOW Y4eOHOH JUTEPATypbl, pecypcoB MH(OPMANHMOHHO-
TeJIeKOMMYHHMKALHMOHHOI ceTH « UHTepHeT», He00X0AMMBbIX AJIsI OCBOEHHS AUCHUTIMHbI

a) OCHOBHAs JIMTepaTypa

1. Tumogpeesa, H. B., Jluneiinas aneeopa. Coepemennas anreebpa [Onexmpounviii pecypc] : yueb. nocobue
onsa 6y306 / H. B. Tumogheesa ; Apoca. eoc. yn-m, Apocnaens, Apl'Y, 2012, 114c. [Jocmynen no adpecy:
http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf

2. Tumogpeesa H. B., Jluneiinas ancebpa. Cospemennas anreeopa. Yacme 2: yueb. nocobue ons 6y306 / H.
B. Tumodgheesa ; HApoca. eoc. yu-m, Apocraens, Apl'Y, 2017, 135¢. [locmynen no adpecy:
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf

0) HomoTHMTEJbHAS JIUTEpaTypa

1. Kocmpuxun A. . Beedenue 6 anzebpy: yuebnux ons 6y306.: 6 3 u. Y. II: Jlunetinas aneeopa / A. Y.
Kocmpuxun; M-60 obwezo u cney. obpazosanusi PO - M.: MI[THMO, 2020, 367 c. /locmynen no adpecy:
https://e.lanbook.com/book/146750

2. Kocmpuxun, A. U., Jluneiinas aneebpa u ceomempus : yueb. nocobue 01s 8y308

/A. H. Kocmpuxun, FO. U. Manun. - 2-e u30., nepepa6., M., Hayka, 1986, 302¢

3. Ilpockypsaxos U.B. Cooprux 3a0au no aunetinou aneeope: Yuebnoe nocooue. —13-e uzo., cmep. --- CI16.:
H30-60 «Jlanwy, 2010. --- 480 c. ---(Yuebnuku ona 8y306. Cneyuanvhas iumepamypa)

B) pecypchbl cetn « AHTEpHET»

1. Onexmpounas oubruomexa yuebuvix mamepuanos Apl’Y (xkamanoz)
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).



http://www.lib.uniyar.ac.ru/opac/bk_one_find.php
http://www.lib.uniyar.ac.ru/opac/bk_one_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20120204.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170206.pdf
https://e.lanbook.com/book/146750
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

’

2. Unpopmayuonnas  cucmema  "Eounoe okno  docmyna K obpazosamenvhbiM  pecypcam’
(http://www.edu.ru  (pasden  Yuebno-memoouueckas  6bubruomexa) uau HO  NPAMOU  CCbLIKE
http://window.edu.ru/library).

3. Dnexmponno-6ubiuomeunas cucmema « Yuueepcumemckas oubnuomexa onliney (www.biblioclub.ru ).

9. MarepuaibHO-TeXHHYECKAsi 0a3a, HeodXoauMas JIsl OCYLIECTBJIEHHSI 00pPa3oBaTEIbHOrO
npoiecca mno JUCHUITHHE

MarepuanpHO-TeXHHYECKas 0as3a, HeoOXoawmmasl Ui OCYIIECTBICHHS OO0pa30BaTEIbHOTO
npoliecca Mo JUCLUUIUTUHE BKII0YAST B CBOH COCTaB ClieUaTbHbIC TOMEIICHUS:

-y4eOHbIe ayaUTOpUH U MPOBENCHHS 3aHSATHHA JEKIMOHHOTO THIA,C MPAKTUYECKUX 3aHSITHH,
TPYNIOBBIX ¥ HHAUBUAYAIBHBIX KOHCYIBTALNH, TEKYIIETO KOHTPOIIS U IIPOMEXYTOYHOU aTTeCTallNH;

-MIOMEUICHUS ISl CAMOCTOSITETIbHOM PadoThI;

-MIOMEUICHUSI JJsl XpaHEHUS M NPOPHIAKTHYECKOTO OOCITY)KHBAaHHSI TEXHHUUECKHUX CPEICTB
oOydeHusl.

[Tomemmenus st CaMOCTOATENBHON PaOOTHI 00YHAIOIINXCSI OCHAIIEHB KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO MOJKJIIOUEHHS K ceTh «MHTepHeT» M obOeclieueHHMeM [OCTyNa B JIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTEIHHYIO CPEIy OpTaHH3aINN.

Uwncnmo 1MocamouHBIX MECT B ayAWTOPWUHU M TPAaKTUYECKUX 3aHATHH Oonblne MO0 paBHO
CITUCOYHOMY COCTaBY TPYIIITBI 00YJaIOIIUXCA.

ABTOD :

npocdeccop xkadeapsr AMIL a.¢d.-M.H. Tumocdeesa H.B.
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puaoxenue Nel k padoyeii mporpaMmMe TMCIHIIMHBI
«JIuHeiiHbIe ONIEPATOPHI B KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTBAX»

DoH/1 OLIEHOYHBIX CPEIACTB
AJIS IPOBe/leHUA TeKylleil ¥ MPOMeKyTOYHOI aTTecTalluM CTYAeHTOB
1O JUCHUILIHHE

1. TunoBble KOHTPOJIbHbIE 32/IaHUSI WU UHbIE MATEPHAJIbI,
Heo0X0aUMBbIe /1JI51 OLeHKH 3HAHUMH, YMEeHUIl, HABBIKOB M (MJI1H) ONBITA /1€ATEJILHOCTH,
XapakTepu3yKIIMX 3Tanbl GOpMUPOBAHUS KOMIIETEeHIIUIA

1.1 KoHTpo/ibHBIE 3a1aHUSI H MHbIE MaTePUAJIbI,
HCHOJIb3yeMble B MPOIlecce TEKYIIEH aTTecTaluu

Hnpuxarop U-OIIK-3.8

Bce Homepa 3axanmii 1anbl no kHure U.B. IIpockypsikoBa (1. 2 10M0JTHUTENbHOI JuTepaTypsl) Tam
’Ke MMEIOTCS OTBeThl M YKa3aHUsI K pellleHuIo.

3aganue I caMOCTOSITeIbHOI padoThl k TeMe 1 «BekTopHOE MpoCcTpaHCTBOM

1279, 1281, 1282,1283, 1284, 1288 — 1292, 1299, 1303, 1304, 1313, 1318, 1321, 1322, 1323.

3aganue AJ9 CaMOCTOSITEIbHOI PadoThl K TeMe 2 «"'oMoMOp(hH3MBI BEKTOPHBIX MTpocTpaHcTB» 1436,
1439, 1440, 1442, 1443, 1446, 1449,1453.

3aganue 1Jsl CaMOCTOSATEILHON PadoThl Kk TeMe 3 «JIunHeitnbie oniepatope» 1468, 1473, 1474, 1478,
1480, 1483, 1499, 1527, 1532 —-1535.

3aganue 1J151 CAaMOCTOSATEIHLHOH padoThl K TeMe 5 «bunnHelHbIe 1 kBapaTnyabie popmen 1178, 1179,
1185, 1186, 1189, 1192, 1202, 1214, 1216

3aganue A8 caMOCTOSITeJIbHOH padoThl K TeMe 6 «BekTopHble IMpPOCTpaHCTBA C JOMOJIHUTEIHHOMN
cTpyktypoi» 1357,1358, 1362, 1363, 1366, 1371, 1372

3aganue /15 caMOCTONITeJIbHON padoThl K TeMe 7 «JIuHeliHbIE OmepaTopsl U KBagpaTU4HbIe (OPMBI B
MPOCTPAHCTBAX CO CKaJspHBIM mpousBenenuem» 1542, 1546, 1555, 1557, 1572, 1576, 1578,
1586,1587,1588

CamocrosiTesqibHas padora Ne 1 «Bexroproe npoctpanctso» 1278, 1300, 1321

CamocTosiTesqibHas padora Ne 2 «["omomMopdu3Mbl BEKTOPHBIX TIpocTpaHcTB» 1444, 14526
CamocrositennbHast padora Ne 3 «JIunelinsie onepatopb» 1467, 1534

CamocrosiTesibHas padoTa Ne 4 «BeKTOpHBIE IPOCTPAHCTBA C AONOIHUTENBHOM CTpyKTypoii» 1360, 1367

OreHUBaHKUE CaMOCTOSTEIbHBIX paboT NeNe 1 — 4 poBOIUTCS 110 IIKaJIe, IPUBEICHHON B Ta0MIIe 1. 3.2

1.2 Cniucox BonpocoB ¥ (WJIM) 3aJaHUi 1J1s1 NPOBeEIEHHs MPOMeKYTOYHOH aTTecTaluu

3ananue IK3aMeHa COCTOUT U3 OMIeTa, COIEPIKaIlero 2 TEOPEeTHIECKUX BOIpoca (CM. MPUBEIECHHBIN HIKE
CIIHCOK), U 3aJa4 (CM. IPUBEACHHBIN Jajiee CIIMCOK), KOTOPYIO CTYICHT MOJIydaeT cilydaiHbIM 00pa3om
Hapsay ¢ omreroMm. CTyIeHTY MOTYT OBITh 33JIaHbI JOIIOJTHATEILHEIC BOIIPOCH (B paMKax BOIIPOCOB OuyeTa
WJIM Ha TEMY 33/1a4H) C IIeJIbI0 BBISIBUTH YPOBEHb IIOHUMAHHS N3Y9EHHOTO MaTepHaa.

Cnucok Bonpocos dk3amena (U-YK-1_4)
1. JluneitHple BekTOpHBIE mpocTpaHcTBa. OIpeneneHne W TMPUMEpPHI. Jluneitnas o6orouka.

HO,I[HpOCTpaHCTBa BCKTOPHOI'O ITPOCTPAHCTBA.
2. HepecequI/Ie " CyMMa MNoANnpOCTPAHCTB. LIGHH noAnpOCTPAaHCTB.



3. Ilpsimas cymma. [Ipsimoe gomoTHeHHE.

4. PazmepHOCTh 1 0a3uc IMHEHHOr0 BEKTOPHOI'O IPOCTPaHCTBA. TeopeMa 0 MOHOTOHHOCTH Pa3MEPHOCTH.
Martpuua nepexoja ot 6asuca k 6azucy.

5. Uzomopdu3M BEKTOPHBIX MPOCTPaHCTB. CMEKHBIE KIIACCHI U (haKTOPIIPOCTPAHCTBO.

6. JluHeliHble OTOOpaXKCHHMS WM JHHEHHBIC ONCPaTOphl. 3aJaHHE JIMHCHHBIX OTOOpPaKCHHH MaTpHIIAMHU.
Pa3mepHOCTh TPOCTPAHCTBA TMHEWHBIX OTOOPaKEHUH U3 OAHOTO MPOCTPAHCTBA B APYTOE.

7. MUHMMaTBHBIA MHOTOYICH JIMHEHHOTO OIeparopa.

8. CBsi3p Me1y MaTpHIIaMU JIMHEITHOTO onepaTropa B pa3HbIX Oa3ucax.

9. Smpo u 0bpa3 JauHelHoro oneparopa. Teopema o pasMepHOCTH sApa U 00pasa.

10. Panr nunelinoro onepatopa. [Tonobue matpui. Kpurepnuu HeBHIpOKIEHHOCTH TMHEWHOTO ONlEepaTopa.
11. Xapaxrepuctuueckuii MHorowieH. [Ilpumepsl. Crien u onpeaeanTenb Kak MHBAPHAHTHI.

12. CoGcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS JIMHEHHOIO OIeparopa.

13. Oneparop ¢ mpocTeiM crieKTpoM. Kputepuii AuaroHann3upyeMOCTH MaTpHUIIbI JMHEHHOTO onepaTopa.

14. ®akTopnpoCcTPaHCTBO U PAKTOPOIIEPATOP.

15. Teopema 'amunpTOoHa — Komm.

16. XKopumanosa kinerka. KopHeBbie moanpocTpancTBa. TeopeMa 0 KOpaaHOBON HOpMallbHO# dopme (0e3
JIOKa3aTeNbCTBA).

17. bununeiineie otoOpakeHus. llommnuHelHbIe 0TOOpakeHWs. 3afaHne OWIMHEWHBIX OTOOPaKEHHM
MmatpunamMu. CBsi3b MEXKIy MaTpUIaMd OWIMHEHHOro OTOOpaKeHHsI B pa3lIM4HbIX Oasucax.
CummMmeTpryecKre U KOCOCUMMETpUIecKre OMIIMHEHHBIE (POPMBI.

18. Keagpatuunsie ¢popmel. [lonsipras oununeitnas gopma. [IpuBenenrne ciMMETpUYECKUX OMITMHEHHBIX
¢dopm k kaHOHHUYEeCKOMY BUIY. Metoa Jlarpanxa npuBeneHus KBaAPaTUIHON (GOPMbI K KAHOHHYECKOMY
BHULY.

19. 3akoH mHepuHMu KBagpaTU4YHBIX (GopM. MeTtox SkoOu mpuBeneHHs HEBBIPOXKICHHOW KBaJIpaTHUHON
(G opMBI K KAHOHUYECKOMY BHIY.

20. HopmaneHsrid Bun kBagpatuaHor opmel. Kpurepnii CuiibBecTpa MOJIOKHUTENBHON ONpeIeIeHHOCTH
KBaJpaTHYHOH (POPMBI.

21. EBknuaoBsl ipoctpancTBa. HepaBenctBo Komm — ByHsSKOBCKOTO B €BKIMAOBOM mpocTpaHcTBe. Ero
CIIEJCTBUSI.

22. Teopema 0 CylIeCTBOBaHMHM OPTOHOpMHUpOBaHHOro 0Oasmca. IIpomecc oproroHamuzamuu ['pama —
IIMuaTa.

23. NzoMop(}u3M eBKIIMIOBBIX TPOCTPAHCTB.

24. Dpmurossl hopmbl 1 ipoctpaHcTa. HepaBerncTBo Ko — ByHSIKOBCKOIO B 3pMUTOBOM MPOCTPAHCTBE.
25. OpToHOpPMHUpOBAaHHBIH 0azuc B IpMUTOBOM IMpocTpaHcTBe. PaBeHctBo [lapceBams. YHuTapHble
MaTpHIbI U YHUTApHAS TPYIIIA.

26. ComnpspkeHHbIN onieparop. CBoiicTBa onepaunu conpsbkeHus. Kiracchl SpMUTOBBIX M KOCO3PMHTOBBIX
OIIepaTOpOB.

27. Marpuia conpspkeHHOTO H CaMOCONPSHKEHHOTO oriepaTopa. KpuTepuii paBeHCTBa 0I1epaTopoB.

28. Teopema 0 KaHOHHYECKOI (hopme 3pMHUTOBa OlIEpaToOpa.

Crnucok 3aaa4 3x3amena (M-OITK-3.8)

3agayva 1.

BbISICHHTB, KaKHe M3 COBOKYITHOCTEH MHOTOYICHOB CTEIICHH HE BBIIIE N HaJ| rosieM F 00pasyroT jauHeiHoe
BEKTOPHOE IPOCTPAHCTBO. @) MHOTOYJICHBI, MMEIOIME KOPEHb B 3aJaHHBIX [ByX Toukax a u D ; 0)
MHOTOYJICHBI, Y KOTOPBIX CyMMa BCeX KOI((PHIIMEHTOB paBHA HYIII0. B cilydae Mo0XKHUTEIBHOTO OTBETA

HalTH pa3MepHOCTh U Oa3uc.

3agaua 2.

Haiiti pa3MepHOCTb CyMMBI H [IEPECEUCHHS TO/IIPOCTPAHCTB, HATSHYTHIX HAa CHCTEMBI BEKTOpoB {8, 8, }

A {bl’ b2}: al = (1,0,1,1), a2 = (1!010’1)’ bl = (0,1,1,1), b2 = (1!111’1) :

3amauya 3.



Joxka3zatb, uTo cymMma noAmnpoctpancTB L 1 M BEKTOpHOTO mpocTpaHCTBa V paBHA NMEPECEUEHUI0 BCEX
MOJPOCTPAHCTB, cojepKamux u L, u M.

3amaua 4.

Haiitu uucno Bcex 6a3ucoB N -MEpHOro HMPOCTpPAaHCTBA V Haa MOJEM M3 (] 3JIEMEHTOB, COIEPXKalUX
3a/1aHHBII HEHYJIEBOI BEKTOD.

3anaya S.

SlBnsiercs M MOANIPOCTPAHCTBOM JIMHEWHOTO BEKTOPHOTO MPOCTPAHCTBA MHOTOYWICHOB OT OJIHOM
nepeMeHHOM Haja moneM F @ a) MHOKECTBO BCEX MHOTOYICHOB HE COJAEPIKAIIMX YETHBIX CTENCHEH
nepeMeHHO X ; 0) MHOYKECTBO MHOTOUJICHOB YE€THOM CTETIeHH?

3amaya 6.

ITycTh pa3MepHOCTh CYMMBI JIBYX MOAIPOCTPAHCTB HA CTUHHILY OOJBIIEC Pa3MEPHOCTH UX MEPECCUCHUS.
UTo MOXHO CKa3aTh 00 3THUX MOANPOCTPAHCTBAX?

3amaya 7.

IlycTh F[Xl,X?_,...,Xn] --- MHOXXECTBO MHOTOWIEHOB OT N mepeMeHHbIX Hax nonem F . Kakosa

pa3MepHOCTh MOMPOCTPAHCTBA ATOTO MPOCTPAHCTBA, COCTOSIIETO U3 OAHOPOAHBIX MHOTOWJIEHOB CTETIEHU

k?
3agauda 8.

Iyets U, V, W - [OOAOPOCTpaHCTBA  BEKTOPHOrO  HOpOCTpaHCTBA.  JlokaxuTe, 4TO

U+W)nW+V)N(V +U) =[W +V) nU]+[(V +U) nW].
3amaua 9.

ITycTs V - BeKTOPHOE POCTPAHCTBO Pa3MEPHOCTH 4 HaJ MOJIEM M3 IISITH 31eMeHTOB. CKOJIBKO CYIIECTBYET
BBIPOKJIEHHBIX OnlepaTopoB U3 V B V?

3amaya 10.

Ilycte omepatop A neiicTByeT Ha MHOXECTBE KBaJpaTHBIX MaTpPHUIl Pa3MEPHOCTH 2 YMHOKEHHEM Ha
(huKCHPOBaHHYIO MAaTPHIly pa3mepa 2. Haiitu MaTpuiLy 3TOro oreparopa B IpOCTPAHCTBE BCEX KBAPATHBIX
MaTpHIl Pa3MEPHOCTH 2.

Sagaua 11.

[Tycte MaTpunia A mepecTaHoBO4YHA C JIF000H KBaApaTHON MaTpuIleil pazMepa 5. UTo MOKHO cKa3aTh O ee
JKOPIaHOBOM HOpMaJbHOH hopme?

Sagaua 12.
Ilycth kBampaTHas MaTpUIIa COCTOUT U3 OJHKX eauHuIl. KakoBa ee sxop/iaHoBa HOpMalibHas hopma?

3agaya 13.

. 4
I[Tycts Matpuiia A o6amaer ceoiictBom A” =1 ,tae | --- exuanunas marpuia. Yto MOKHO CKa3aTh O ee
JKOPIaHOBOM HOpMaJIbHOH (opme?



3amaya 14.

[Iycte A - cobcTBeHHOE 3HaYeHUe MaTpullbl A. BepHo iu, uto y marpuist f(A), riae f-MHOrounen oaHoi
TIepeMeHHOI, HMeeTcs cobcTBeHHOe 3HaueHue f( A )?

3amaua 15.

Bepno 51, 4TO omepaTtop HWJIBIIOTEHTEH TOT/IAa W TOJBKO TOTJA, KOTJa BCE €ro COOCTBEHHBIC 3HAYCHUS
paBHBI HYJIO?

3amaua 16.

. -1
Jloka3aTh, 4TO €ClU OmepaTop A HeBHIPOXKACHHEIH, To omepatopsl A u A mMeror omuu u Te ke
COOCTBEHHBIE BEKTOPHI.

3amaya 17.
Korna MuHMMaIbHBIN TOJIMHOM MaTPHIIBI paBEeH A2 -1? [IepeuucnuTe Bce Takue MaTpUIBI pa3mepa 4.
3amaya 18.

[Tycts Tpu BekTOpa a,bh,C nuHEHO He3aBUCHMBL. ByyT /1 IMHEWHO HE3aBUCUMBI CIIEIYIOLINE BEKTOPHI:
a) a,a+b,a—b-c; 6) a—b,b—c,c—a;c) a+b—-2c,2a-b+c,—a+2b+c?

3amaua 19.

Haiitu sxopaaHoBy HOpMaIIBHYIO (OPMY MaTpHUIBL A:

1110
01 01
A=
0 011
0 0 01
3amaya 20.
Haiitu >xopnaHoB 6a3uc MaTpuibl A:
1 0 -1
A=l 0 -1 O
-1 0 1

3amayga 21.

Haiith Bce 3Hauenms A, Ipm KOTOpEIX BekTop 0 ImHeHHO BeIpaxkaercs wepes da,,d,,d;.

a =(235),a, =(3,7.8),a, =(1,-61),b=(7,-2,1).
3amaya 22.

Hatitu Pa3sMCPHOCTL CYMMbI H IICPECCUCHUA MMOANPOCTPAHCTB, HATAHYTBIX Ha CHUCTEMbI BCKTOPOB



a =121),a,=01-1),a,=(133) u b =(122),b, =(23-1),b, = (LL-3).

3amaua 23.

Haiitu MaTpuny JIMHEHHOTO oreparopa, 3aJaHHOTO B MPOCTPAHCTBE BCIICCTBCHHBIX KBAAPATHBIX MATPHIL

pasmepa 2 TpancnonmpoBanmem: X > X'. B kauectBe 6asuca BHIOpaTh MATPHUHBIC ©IHHHIIBI
E;=(€y=1mpu k=i,l=jje, =0 B nporusrom ciyuae ).
3anaua 24.

Haiitu simpo u 06pa3 onepaTopa, 3aJaHHOTO B IPOCTPAHCTBE BEIICCTBEHHBIX KBaPaTHBIX

1 0

MaTpHIl pa3Mepa 2 YMHOKEHHEM Ha (PUKCHPOBaHHYIO MaTpuily A = 11 crpaBa.

3amauya 25.

Haiitn HOpMmanbHBI Bun KBaapaTuuHoi gopmer X; X, + X; X5 + X, X; 1M HEBBIPOKAEHHOE JIUHEHHOE

npeoOpa3oBaHue, MPUBOASIICE K ITOMY BHIY.
3amaya 26.

Kaknmu 3HaueHHsSMH paHra ¥ CHTHATYpPhI XapaKTePH3YIOTCS T€ KJIACCHI BEUIECTBEHHO SKBHBAJICHTHBIX
KBa/paTHIHEIX HOpM, U KOTOpsIX (opma f sxuBanenTHa popme — f ? OtBer 06oOCHYIITE.

3amaya 27.

Haiitu uncno xnaccoB S5KBUBAJICHTHOCTH HAJ| ITOJIEM BELIECTBEHHBIX YHCEN M1 POPM OT N IEPEeMEHHBIX,
MMEIOIIUX 33/IaHHYI0 CUTHATYPY S.

3amaya 28.

Iycts A u B -- caMoconpsiKeHHbIE ONepaTopbl Ha yHUTapHOM npocTpancTse V. Eciu s moGoro X €V

emosneno (AX | X) =(BX|X), o A= B. Jlokasars.
3anaya 29.

Jlokasath, 4TO ecIi JMHeiHbIe omepaTopsl A u B nepecranosounsy, To KEr A u IM B uusapuantasr
OTHOCHTENBHO omepatopa A.

3amaua 30.

Haiiti MaTpuiy cuMMeTpraecKoi yacT OMITMHEHHON (GOpMBI
f(XY)=2XY, =3X Y, —4X Ys + X, ¥; =5X, Y, + XY, .

3amaya 31.

He npou3sBozst BEIYKMCICHUI, BBISICHUTD, SKBUBAJICHTHBI JIH B 00JIACTH BEILIECTBEHHBIX YHCEIl CIICTYIOLIHE
bopmbL:



f (X’ y) = 2le2 _3X1y3 +X ¥, u g(X’ Y) =XY, = XY+ 2)(2y2 +3X1y3 _3X3y1-
3amaua 32.

He pasbickuBasi JHHEWHOTrO MpeoOpa30BaHUs, HAWTH KAHOHHYECKHH BHJ KBaJAPATHYHOU (HOPMBI
q=2x>+3y* —z° + 2xy + 2xz.

3amaua 33.

BI)ISICHI/ITL, KaKne€ U3 CJICAYIOIHNX KBaAPATUIHBIX (bOpM SKBHUBAJIEHTHEI B 00J1aCTH BCIICCTBCHHBIX YUCCII:
2 2 2
f=x"-yz, g=xy—-2z°, h=xy+z°.

3amaua 34.

Haiitm pasMepHOCTh mpocTpaHcTBa (KOCO)CHMMETPHUYCCKHX OWIMHEHHBIX (GOpM HAa BEKTOPHOM
MPOCTPAHCTBE Pa3MEPHOCTH N.

3amaua 35.

Haiitn opToroHanpHy0 MPOEKIIMIO BEKTOpa X Ha JIMHEWHOe moanpoctpaHcTBo L, ecmu x=(4,2,3,1),
L=<(1,1,1,1), (1,2,2,1), (2,3,3,2)>.

3amaua 36.

2 2 2,2
[Tycts V -- €BKINIOBO TPEXMEPHOE MPOCTPAHCTBO, Takoe, 4uTo |||~ =(X|X)= 3x ~ +2y " +z " -4xy-2Xz+2yz.
Haiiti BCe BEKTOPHI, OpTOrOHAIBHBIE BekTOpy X=(1,2,3).

3amaya 37.

Haiitn 6331/10 OpPTOTOHAJIBHOT'O AOIOJHCHUA M noAIMpOCTpaHCTBA L, HATAHYTOT'O Ha CUCTEMY BCKTOPOB
a=(1,0,1,2), b=(2,1,2,3), c=(0,1,-2,1).

3amaua 38.

Ilycte L -- mommpocTpaHCTBO eBKiMaoBa mpoctpaHcTBa V. I[lokaszare, uro 0ol Bektop xE€V
OJIHO3HAYHO MPEJICTAaBUM B BUJIE X=y+Z, rJie Y € L, z opToronaieH jo0omMy BekTopy u3 L.

3amauga 39.

Ilycte L 1 M -- moanpocTpaHcTBa eBKiIMaoBa npocrpanctsa V u dim L < dim M. Jlokaxwure, uro B M
HaliIeTCs HeHYJIeBOH BEKTOP, OPTOTOHAIBHBIN JTF000OMY BEKTOpY 13 L.

3amaua 40.

Haiit BEKTOpBI, JOTONHAIOMINE CHCTEMY BEKTOpoB a; =(2,3,5,-2), a,=(3,-7,3,0) 10 opToroHagbHOro

6asnca. CKasipHOE IPOU3BEICHUE CIUTATH CTAHIAPTHBIM.
3amaua 41.

ITpuMeHSsIst TPOIIECC OPTOTOHATM3AIINH, TOCTPONTH OPTOTOHAIBHBIH 0a3KC MOAIPOCTPAHCTBA, HATAHYTOTO
Ha cucTeMy Bektopos: (2,1,3,-1), (7,4,3,-3), (1,1,-1,0), (5,7,7.,8).



Bomnpock! u 3aiaun a1 caMOIIPOBEPKU:

1.

SIBASIOTCS M BEKTOPHBIMU TMPOCTPAHCTBAMH CJICAYIONIUE MHOXECTBA C YKa3aHHBIMU HAa HUX
omepanmusiMH? A) BCE MHOTOWIEHBI C BEMICCTBEHHBIMH Kod(dduimenTamMu b) MHOTOWICHBI C
BEIICCTBCHHBIMH KOA(PDUIIMEHTaMU ¥ HEHYJICBBIMUA CBOOOIHBIMH YICHAMHU

Kakwue u3 onepanuii Hai MOAIIPOCTPAHCTBAMY BCETAa MPUBOIAT K TOANPOCTpaHCTBaM? A) cymma
b) o6penunenue B) nepeceucHue

SIBnsteTcst 1M aHHAS CHCTEMa BEKTOPOB JIMHEHHO HE3aBUCHMOK ?

A)a, =(235),a, = (L-10),a, = (0,0,1),a, = (1L0,0)
B) a, = (2,0,0),a, = (2,2,0),a, = (0,0,1)

0 2 -1
Haiinure panr nuHeitnoro omneparopa, 3agannoro marpuneii [1 0 0
1 2 -1

o R
o o o

1
Haiiqure cOOCTBEHHbIE 3HAYEHHUS JIMHEHHOTO OTepaTopa, 3ai1anHoro Marpuuei | 0
0

A) Bemmmmre Martpuny Ommueeinoit dopmer  f(X,y) =Xy, —2X,Y;, omnpexeneHHo# Ha

JBYMEPHOM BEKTOPHOM IpocTpancTBe. b) Ykaxkure panr stoii OuiauHeRHOH GopMbl.

A) Hanumure ypaBHEHHS OpPTOTOHAIBHOTO JOIOIHEHHs K MOAMPOCTPAHCTBY, HATIHYTOMY Ha
Bextops! @, = (1,—1,0,0),a, =(0,2,3,0). Cxamsiproe nmponsBeseHne CUNTANTE CTAHIAPTHBIM. b)
VYkakuTe Kakoii-HHOyb 0a3UC ITOTO OPTOTOHAIBHOTO TOTIOTHEHHSI.

IIpumenus mnpouecc I'pama — IlIMuara B mHOpsAKEe CIENOBaHHUS BEKTOPOB, IIOCTPOMTE
OpPTOHOPMHPOBAHHBIH Oazuc HOJIPOCTPAHCTBA, HATSHYTOTO Ha BEKTOPBI

a, =(3,0,0,0),a, =(2,-10,0),a, = (0,-1,-1,0).

0

[IpaBunsHBIe OTBETHL: 1:A ma, b wHer, 2: A,B, 3: Aner b na, 4: 3, 5: 1,0, 6: s o) paHr pageH 1,

70 X —X, =0,2X, +3X; = 0. VckombiM 6a3ucom sBisieTcst Tr00ast TMHEHHO He3aBUCHMasi CHCTEMa

u3 JBYX pelleHuil 9Tol cucrtembl ypasuenuii, 8. €, =(£1,0,0,0),e, = (0,£1,0,0),e, = (0,0,£1,0)

(BO3MOYKHBI BapHallii 3HAKOB B JIIOOOM TMOPSIKE).

Kaxnoii 3anade nmpucBoeHo 2 Oauia. B 3amauax, cogepkanux 2 MyHKTa, KaKIOMY IYHKTY MIPUCBOEH
1 6amn. 10-13 6amioB — «yJOBIETBOPUTENHHOY, 14-16 — «xopomoy, 17-18 — «oTimaHOY.

3. MeTtonuueckne peKoMeH/ 1Al MPenoIaBaTesio

mo mpoueaype oucHuBaHus 3]-[3HI/II71, yMel—[Hﬁ, HAaBbIKOB " (l/l.]'[](l) OonbITa 1€ATECJIBbHOCTH,

XapaKTePpU3yOIIUX ITaIbl (l)OpMHpOBa]—[I/ISI KOMHeTe]—[Hl/lﬁ

HCHBI-O mpoucaypbl OLCHUBAHUA ABJIACTCA ONPCACIICHUC CTCIICHU OBJIAACHHUA CTYIACHTOM

O0XKUJACMbIMU PE3YJIbTaTaMU O6y‘leHI/I$I (3HaHI/I$IMI/I, YMCHUAMU, HaBBIKaMI/I).

Hpoueaypa OLCHUBAHUA CTCIICHU OBJIAICHUA CTYACHTOM OXHUAACMbIMU PE3yJIbTaTaMU O6y‘lCHI/I$I

OCYHIECTBIIACTCA C IMOMOINBKO METOJUYCCKUX MaTCpuaioB, MPEACTABJICHHBIX B pas3aciic «TumnoBbie
KOHTPOJIBHBIC 3aJIaHUs WJIM MHBIC MATCpHUaAJIbl, HGO6XOI[I/IMLIC JJIL OCHKH 3HaHHI>i, YMCHHﬁ, HaBBIKOB H
(I/IJ'H/I) OIIbITa ACATCIBHOCTHU, XapPAKTCPUIYIOIIUX 3TAIlbl (bOpMHpOBaHI/ISI KOMHCTCHL{Hﬁ»



3.1 Kputepun oueHUBaHUs CTeNEeHH OBJIAJeHUs] 3HAHUAMHU YMEHUsIMHU, HABBIKAMHU H (WJIH)
ONBITOM JIESITEIbHOCTH, ONPeessonue YpoBHE cOpMHPOBAHHOCTH KOMIIETEHIHIi
IloporoBbiii ypoBeHb (001THE XapaKTEPUCTHKH):
BJIaZIcHEe MUHUMAIBEHBIM HA0OPOM HaBBIKOB M YMEHHUH 1O IPOrpaMMe JTHCIUILINHEI,
— 3HaHHWE OCHOBHOI TEPMHHOJIOTWH AHHOW OOJACTH 3HAHWH, CTHIMCTHYECKH TPAMOTHOE, JIOTHYECKU
MPaBHJIBHOE U3JI0KEHUE OTBETA HA BOIPOCH! 0€3 CYIIECTBEHHBIX OIMINOOK;
— BIAJCHHE WHCTPYMEHTapHEM IUCLUUIUIMHBI, YMEHHE €ro HCIIONb30BaTh B PEHICHUH CTAHAAPTHBIX
(TUMOBBIX) 3a1a4;
— CHOCOOHOCTH CaMOCTOSITENIFHO NPHMEHSTh THIIOBBIE pEIICHHS B paMKax padodeil mporpamMMsbl
JVCIMIUINHEI,
— 3HaHHWE 0a30BBIX TEOpHWH, KOHIENIHWN W HANpPaBICHUU MO W3y4aeMOW JUCIHILINHE.
IIpoaBuHYTHIH ypoBeHb (00IINE XapaKTEPUCTHKH ):
— HCMOJIb30BaHHWE OCHOBHOW TEPMHHOJIOTMU JaHHON 00JacTW 3HaHWH, CTHIIMCTHYECKHA TPaMOTHOE,
JIOTHYECKH MPAaBUIBHOE U3I0KEHUE OTBETA HA BOMPOCH, yMEHHE AeaTh BBIBOJIBL;
— BIaJCHHE UWHCTPYMEHTapueM AWCUUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B  pEIICHUU
mpoecCHOHANBHBIX 33129,
— CIIOCOOHOCTh CaMOCTOSITENIFHO peliaTh CIIOXKHBIE 3amadu (mpoOieMbl) B paMmkax pabodeit
MPOTPaMMBI IUCIUTUTHEL;
— YMCHHC OpHUCHTUPOBATLCA B 6a3OBI)IX TCOPUAX, KOHICIIHAX W HAIIPABJIICHUAX I10 I/I3y‘IaCMOI‘/'I
AUCHHUINIMHE U JaBaTbh UM CPABHUTCJIbHYIO OLICHKY.
Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):
— TOYHOE WCIIOJb30BAHUE TEPMUHOJIOTHH JAHHOW O0JACTH 3HAHWH, CTHJIMCTUYECKH TPaMOTHOE,
JIOTMYECKH MPABIIHLHOE M3JI0KEHUE OTBETA Ha BOIPOCHI, yMEHHE JIeNlaTh 000CHOBAaHHBIE BHIBOJIBI,
— 0e3ympevHoe BlaJicHUE HHCTPYMEHTapUueM JUCHUIUIMHBI,  YMEHHE €ro0 HCIIOJIb30BaTh B
MOCTAaHOBKE M PEICHUH TpodeccHoHaNbHBIX 33/1a4;
— CIIOCOOHOCTH CaMOCTOSITENTFHO M TBOPYECKH PEMIATh CIOXKHBIE 3a7adu (MPOOJIeMBI) B paMKax
pabodeii mporpaMMbl JUCHHUILUINHEL,
— yMEHHE OpPHECHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENIMSIX W HANPaBICHHAX 110 H3y4aeMOii
JTHCIMIUINHE ¥ JaBaTh UM KPUTHYECKYIO OLICHKY.

Onucanue npoueaypsl BbICTABJICHUS OLIEHKH

OreHKa «OTIUYHOY» BBICTABIIAETCS CTYACHTY, Y KOTOPOTO Kax/aas KOMIEeTeHINs (TIOJTHOCTHIO WIIH
yacTU4HO (hopMHUpyeMasi JaHHOW AMCLUILIMHOMN) COPMUpPOBaHa Ha BEICOKOM YPOBHE.

O1eHKa «XOpOLIO» BBICTABISIETCS] CTYAEHTY, Y KOTOPOTrO KaX/J1asi KOMIIETEHLHS (TTOJTHOCTHIO MITH
yacTU4HO (hopMHUpyeMas JaHHOW AMCIUILIMHON) cOpMUpOBaHa HE HIKE, YEM Ha MPOJBUHYTOM YPOBHE.

OrneHka «yJIOBIETBOPUTENHHO)» BBICTABIISIETCA CTYICHTY, y KOTOPOTO KaXKJas KOMIIETEHLUS
(OMHOCTRIO WM YacTHYHO (opMHpyeMas JaHHOW IUCHMIUIMHOW) chOpMHpOBaHAa HE HIKE, Y€M Ha
MIOPOTOBOM YPOBHE.

OneHka «HEYIOBIETBOPUTEIHHO» BBICTABISETCS CTYAEHTY, Y KOTOPOTO XOTS OBl OfHa
KOMITeTeHIHUS (IIOJTHOCTBIO MJIM YaCTUYHO (hopMHUpyeMasi JaHHOW AWCLUILIMHON) chOpMHUpPOBaHA HIIKE,
YeM Ha IOPOTOBOM YpPOBHE.

Ha »ok3ameHe cTyneHT mOJdy4aeT MyTeM CIy4ailHOro BbIOOpa SK3aMEHAIMOHHBIH Ouier
(comepkamuii 2 TeEOpeTHMYECKHX BONpOca) M 3adady. BBIMONHEHHE SK3aMEHAMOHHOTO 3a/aHUs
OIICHHWBAETCS TIO CIEAYIOMEH cxeme: KaXJIOMy IMYHKTY HCIbITaHus (MEepBbIM BOIPOC, BTOPOIl BOIPOC,
3a1a4a) cooTBETCTBYeT 3 Oamia. ChopMHPOBAHHOCTH KOMITIETCHIIMH OTICHUBAETCS B KXKIOM 3a1annH (3 —
BBICOKHIA YPOBEHbB, 2 — IPOJABHHYTHIN, 1 — mOporoBbIi, 0 — HUKE IMOPOTrOBOTO). 8-9 OATIIOB — «OTIUIHOY,
6-7 — «xoporio», 4-5 — «yJOBIETBOPUTEIHHO», MEHEE 4 — «HEYIOBIIETBOPUTEIILHOY.

OneHnBaHMe OTBETOB HA BOIIPOCHI OHIIETa

IMokazaTean Kpurepun
OtBeTsI IO BoIIpocaM Ousera -KoppekTHo u3noxeHbl HEOOXOIUMBIE TOHATHUS U
pe3yIbTaThl




-HpI/IBGILGHLI MAaTCMaTU4YCCKHU KOPPCKTHLBIC
J10Ka3aTCJILCTBA OCHOBHBIX PE3YJILTATOB

OueHuBaHMe pellleHUs 3a1auu (IO PEIIeHHOW 3ajaue 3K3aMeHa MPOBOIUTCS coOeceIoBaHUE CO
CTYJIEHTOM)

IToka3zaresu Kpurepun
Br16op MeToma pereHus -Bribop mMeTona permenus
-O6ocHOBaHNE METOIA
[Inan pemenus -ITocnenoBaTenbHOCTH ONEPALIUI IO PELLICHUIO
-KoppekTHOCTh 000CHOBAaHMS TIJIAHA PEIICHUS
Ocy1ecTBieHNE pEIIeHUs -IlonyuyeHue pe3ynprara
-KoppekTHoe ucCnonp30BaHHEe TEPMHUHOJIOTHU U
CUMBOJHUKH




puioxenue Ne2 k padoyeii mporpaMmMe THCIUNIHMHBI
«JIuHeiiHbIE ONIEPATOPHI B KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTBAX»

MeToauuyeckue YKazaHus 1Jd CTYA€HTOB 110 OCBOCHUIO TUCIHIUIIJINHBI

Kypc nunelino# anreOpsl SBIsIETCS COAEpKaTeNbHO HACHIIMICHHBIM M BechbMa 00BeMHBIM. [loaTomy oH
TpeOyeT OT CTYJICHTa CUCTEMATUICCKUX YCHITHIA.

[lpy wu3yueHun TEOpUM HEOOXOMUM PA300p CTYACHTOM JIEKIIMOHHOTO MaTepuaia JioMa C
MPUMEHEHUEM JINTEPATypPhl U BBIACICHHEM MECT, TPEOYIONNX MOSICHEHUS MPH CIEAYIONIeM KOHTaKTe C
MIPETIOAABATEEM.

3anavyHplil MaTepuall 1O JIMHEHHOW anrebpe mojapaszeiseTcs Ha JBe Ooibinve rpynmnbl. [lepByro
TPYHITy COCTABIISIOT 33/1a4 CyTry0O0 BHIUMCIHUTEIHHON HANPAaBIEHHOCTH; WX IIeNIb — HapabOTKa BIIaJACHUS
BBIYMCITATEIHHBIMHU AITOPUTMAMU JTMHEWHOI anreOpsl. DTH alnroOpUTMBI HECIIOXKHBI B IIPH JOOPOCOBECTHON
paboTe CTy/IeHTa HE BBI3BIBAIOT 3aTPyIHEHUI. BTOpYyIO TpyIIly COCTAaBISIOT «TCOPETUYCCKHUE) 3aauu.
Oto Mo 3a7a9u Ha JOKA3aTeNLCTBO YTBEPKACHNH, THOO0 3aa91 Ha BEIYHCICHHE, AITOPUTMOM PEIICHHUS
KOTOPBIX CTYJEHT Ha JAaHHBI MOMEHT HE PAacIloyiaraeT, U B 3aJjaHie BXOJUT KakK pa3 MOCTPOCHUE 3TOTO
ajJiropuTMa. 33[[3‘-1[/1 O6OI/IX BHUIOB YaCTO BBI3BIBAIOT 3aTPYAHCHUSA, U IIOITOMY CTYACHTY PCKOMCHAYCTCA
MPHUCTYIATh K BBITIOJIHCHHIO JIOMAIIIHETO 3aJIaHusl 3apaHee, 4ToObl Y HEro OBUIO JOCTATOYHO BPEMEHHU Ha
pa3MBIIUICHHE W BO3MOXKHOCTh BEPHYTHCS K PEIICHHIO 3aJaud MO3qHee. 3aJadHblii MaTepuan Oepercs
npeuMyInecTBeHHO u3 coopuuka U.B.IIpockypsikosa.

B koHIle 000MX CEMECTPOB HW3yuYEHUS IUCIUIUIMHBI CTYJACHTBI CHAIOT 9K3aMEH. OJK3aMEH
MIPUHAMAETCS 0 IK3aMEHAI[MOHHBIM OnjleTaM, KaKIbIid M3 KOTOPBIX BKIIFOYAET B Ce0sI IBa TEOPETUIECKIX
BOTIpOCa, TLTIOC 3a/1a4a, KOTOPYIO CTYACHT IMOIy4aeT CIyYaifHbIM 00pa3oM u3 (pukcupoBaHHOTO Habopa. Ha
CaMOCTOSITENIbHYIO TOATOTOBKY K 3K3aMEHY BBIACNIACTCS 3 JHS, BO BpeMs MOATOTOBKU K DK3aMEHY
MPEAyCMOTpPEHa TIPYIIOBast KOHCYJIbTaIs.

OcBoWTh BOMPOCH], H3NIaraeMble B TMPOIECCe HM3YUCHHS TUCHHILINHBI «JImHelHas anreOpay
CaMOCTOSITETIFHO CTYAEHTY KpalHEe CIO0XKHO. DTO CBA3aHO CO CIIOKHOCTBHIO M3y4yaeMOro marepuaia u
OonbiM 00beMOM Kypca. [103TOMy TOcCelieHHe BCeX ayIUTOPHBIX 3aHSATHH SIBJISCTCS COBEPIICHHO
HEOOXOIMMBIM. be3 yImOpHBIX U PEryNsSpHBIX 3aHATHH B TEUEHHE CEeMecTpa CIaTh SK3aMEH 10 WTOraM
W3YYEHUS TUCIUTUIAHBI CTYIEHTY IPaKTHYECKU HEBO3MOXKHO.



