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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas mporpamma aucuuiuiiHbel (Monyns) «JluHeilinas anreOpa. YriryOJeHHBIH Kypcey»
COCTaBJIEHa B COOTBETCTBUU C (peIepalIbHBIM rOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAaPTOM
BhICIIET0 OOpa3oBaHus — OakanaBpuar mo crenuanbHocTH 38.03.05 busnec-undopmatuka,
npoduns busHec-aHamMTHKA, YTBEPKIEHHBIM MpUKa3oM MUHHCTEPCTBA HAYKU W BBICILIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

N3yuenne nucummumnbl (Moayns) «JIuneinHas anreOpa. [IpoaBHHYTBI Kype» SIBISETCS
OCHOBOH JJI1 MHOTUX APYTMX MaT€éMaTU4YEeCKUX AUCUUIUIMH. JucuuruiiHa (MOIyiib) pa3BUBAET
AQHAIUTUYECKOE U KPUTHUECKOE MBIIUICHUE, YTO SBIISETCS BAXKHBIM HABBIKOM JUIS PEILEHUs
CJIO’KHBIX 33/1a4 B Pa3IMYHbBIX cepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B Y4EOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OaxanaBpuata no HanpasiaeHuto 38.03.05 busnec-unpopmatuka, npoduns busnec-ananuTuka u
BXoauT B bnok 1, dacte, (opMupyeMyr0 y4acTHHKaMH OOpa30BaTEIbHBIX OTHOLICHHH Kak
JUCLIUILIMHA 110 BBIOODY.

Jucnunimza (Moaynb) usydaercs Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIYOOKOTO MOHUMAHHUS
areOpanyeckux CTPYKTYp, SPMHUTOBBIX MPOCTPAHCTB, a TAKXKE MX NMPUMEHEHUS B Pa3IMYHbIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4eHUs AUCUMILUIMHBI (MOAYJIs1) HalpaBjieHbl HA (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHUM, YMEHUU U HABBIKOB!

— 3HaHUE KPUTEPUN OLEHKU CKOPOCTU CXOAMMOCTH UTEPALMOHHBIX METOJOB PELICHUS
CJIY (HOpMBI IOTPEITHOCTH, YUCIIO O0YCIOBIEHHOCTH);

— 3HaHHUE aKCMOMAaTHUKHU aJire0pandeckux CTPYKTYp: TPYI, KOJIEI] U T0JIeH, UX OCHOBHbIE
CBOWCTBA U IPUMEPHI;

— 3HAaHUE TEOpeTUYEeCKOM 0a3bl JKOpAAHOBOM  (POPMBI:  KOPJAHOBBI  KJIETKH,
WHBapHaHTHbIE MOANPOCTPAHCTBA, aJITOPUTM IIPUBEICHUS;

— 3HaHUE CBOWCTB DHPMUTOBBIX MPOCTPAHCTB: HSPMUTOBBI (POPMBI, CONPSIKEHHBIE
OIepaTopbl, YyHUTApHbIE MPEOOpPa3OBaAHMS;

— 3HAaHUWE TEOPETHYECKHMX OCHOB HHU3KOPAHTOBBIX MPHONMKEHUNA: CHHTYIISIpPHOE
paziokeHue, TeopeMa IKKapTa-siHra;

— YMEHHUE CpaBHHUBAaTh CKOPOCTh CXOJMMOCTH pAa3JIMYHBIX MeToAoB (Skobu, I'aycca-
3einenst, SOR) 151 KOHKPETHBIX MaTpULL;

— YMEHUE ONpeNIeNATh aaredpanyecKyro CTpYKTypy MHOXKECTBA 1O 33/IaHHBIM OIlepalusM
(poBepATh aKCHUOMBI I'PYIII/KOJIEL/TIoIel );

— YMEHHUE IPHUBOJIUTH MATPHULBI K KOPAAHOBOH (opMe ISl ONepaTopoB C KPAaTHBIMHU
COOCTBEHHBIMH 3HAUEHUSIMU;

— yMeHue paboTaTh B 3PMHUTOBBIX MPOCTPAHCTBAX: BBIYMCIATH IPMHUTOBO CKaISPHOE
IPOM3BEACHUE, CTPOUTh OPTOHOPMHUPOBAHHbIE OA3UCHI;

— YyMEHHUE CTPOMTb HHU3KOPAHTOBbIE MPUOIIKEHUS MATPHI] C 33JaHHOW TOYHOCTBIO C
nucrnons3oBanneM SVD;

— BJaJIEHUE ONTUMH3ALUEH WTEpallMOHHBIX METOJO0B C aJalTHUBHBIM BBIOOPOM
[apaMeTPOB JUIsl YCKOPEHHUS CXOJUMOCTH;

— BIQJICHUE TMPUMEHEHHEM TEOpHM TPyl B Kpunrorpaduu (moss raiya) U TEOpPHU
CUMMETPU;

— BIQJICHUE AaHAJIM30M JIMHEHHBIX OIEpaTOpPOB Yepe3 HUX IKOpJAaHOBY (opMmy B
TuddepeHIMaIbHbIX YPAaBHEHUAX U JMHAMUYECKUX CUCTEMAX;

— BIAJIeHUE MeToJaMu (YHKIIMOHAJIBHOTO aHajiM3a B HSPMHUTOBBIX IPOCTPAHCTBAX
(criekTpanbHasi TEOpHs, ONIEpaTOPHbIE HEPABEHCTBA);
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— BJIaJACHUC peanmauneﬁ YUCJICHHBIX QJITOPUTMOB: PA3JIOKCHUC XOJICLIKOFO LA
ITOJIOKHUTCIIBHO OHpCI[eJIéHHBIX Marpul, CTCIICHHOM METOJ AJIA IIOMCKa COOCTBEHHBIX 3HAUCHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHHILUINHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbLI IOKUCKA U aHaAJIN3a
KPUTHYCCKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH(GOPMAITIH, TPUMEHSTh aQHAUTHUKHA, OCHOBHBIE TIPUHITHIIHI
CUCTEMHBIH MOAXO/ IS PEIICHUS KPUTHYECKOM OICHKU HCTOYHUKOB
MOCTaBJICHHBIX 33729 WH(POPMAITH U UX
pEJIeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OIIEHHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
IUTst 00paboTKK MHPOpMAIUH,
(dbopMynupoBaHHUHU
CTPYKTYpUPOBaHHUHM 3a/1a4 Ha
OCHOBE NIOJTY4YeHHOH nH(popMauu
OIIK-1. Crioco0eH NMpOBOANTH OIIK-1.1. 3HaeT COBpEMEHHBIE METOIbI
MOJIEJIMPOBAHNE, AaHATIHN3 U MO/JICIIMPOBAHUS M aHATTU3a
COBEpIIIEHCTBOBaHUE OM3HEC- OHM3HEC-TIPOIIECCOB, a TAKIKE
MPOIECCOB U MH(POPMAITMOHHO- MIPUHIIUTIBI Pa0OTHI
TEXHOJIOTHUECKOM MHGOPMAITUOHHO-
WHQPACTPYKTYPHI IPEATIPUSITHS B TEXHOJIOTHIECKOM
WHTepecax JOCTHKEHUS ero WHGPACTPYKTYPHI MPEATIPHUITHS
CTpaTErnYeCKUX Lelel ¢ OIIK-1.2. YMeeT ucnonp3oBaTh
MCIIOJIb30BaHUEM COBPEMEHHBIX MPOrpaMMHBIA HHCTPYMEHTapUi
METOJIOB M TPOTPAMMHOTO JUTSI TIPOBEJICHUS aHAIH3a H
WHCTPYMEHTapHs COBEpIIEHCTBOBAHUS OM3HEC-
MPOIIECCOB, a TAKXKE
pa3pabaThiBaTh CTpaTETHUH JIJIs
JIOCTHXECHHS CTPATErMUECKUX
LeJel npeanpusITUs
T1K-1. Croco6eH UCIoIB30BaTh IIK-1.1. 3HaeT KIIF0YEBBIE METOIBI
OCHOBHBIE METOJIBI €CTECTBCHHOHAYYHBIX,
€CTeCTBEHHOHAYYHBIX, skoHOMHUYeckux u UT-
skoHOMHYecKuX u UT- JUCIUILINH, IPUMEHSIEMbIC B
JUCIUILTUH B IPO(ecCHoHaANBHON pohecCUOHATBHON
JIESATEIIbHOCTH IS JIeSATEIIEHOCTH
TEOPETUYECKOT0 U IK-1.2. YMeeT HHTErpupOBaTh pa3InyHbIC

OKCIICPUMECHTAIIBHOT'O
HUCCICIOBaHUA

METOIOJIOTUYECKHE TTOIXOIBI IS
MIPOBEICHUS TCOPETUUECKUX U
AKCTIEPUMEHTATBHBIX
HCCIIeJOBAHUM
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IK-1.3.

Nwmeet mpakTUyecKuid OMBIT
MIPUMEHEHUS METOJIOB B
peanbHBIX MPOEKTaxX s
JIOCTHXKCHUSI HAYIHBIX U
MIPAKTHYECKUX PE3YIbTaTOB
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 Or1eHKa CKOPOCTH 4 4 JlomarHee 3amanme
CXOAMMOCTH METOJIOB
pemenus CJIY
2 I'pymmbl, KOJIBIIA, OIS 4 6 JlomarirHee 3amanue
3 ’Kopnanosa popma 4 6 JlomamHee 3amaHue
MaTpULBI KontponbsHas
pabora
4 OPMUTOBBI BEKTOPHEIE 6 6 Jomarraee 3aganue
MIPOCTPAHCTBA
5 Hwuzkopanrossie 4 6 JlomamHee 3amaHue
MIPUOIKEHUS KonTponpnas
pabota
6 Paznoxenue 4 6 Kontponb
Xoaenkoro TEOPETHUUECKOIO
MaTtepuaia
7 Mertoz cTereHHbIX 4 4 JlomarirHee 3amanue
utepauuii (Power
method)
3auem 8
Hmozo: 30 8 38
Obvem oucyunaunovt (Mooyns) 76
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 2
(6 3au. eo.)
4. CopepxxaHue JMCUUILTHHBI (MOXYJIA)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 OrneHKa CKOPOCTH CXOUMOCTH Krnaccuduxkaryisi METOIOB pEIIeHUs CHCTEM JIMHEHHBIX YpaBHEHUI

MeTo 0B pemenus CJIY

(npsimble U uTepauuoHHbIe). [[oHsITHE CKOPOCTH CXOOUMOCTHU H
KPUTEPHH OIEHKH. AHAJIH3 CXOJUMOCTH MTPOCTEHININX UTEPAIIMOHHBIX
MeTOJ0B (METOJI MTPOCTOH uTeparuu, meton Sxkobu, metox I"aycca-
3etigens). OueHka CKOPOCTU CXOJUMOCTH C MTOMOIBIO CIIEKTPATBHOTO
panuyca ¥ HOpMbI MaTPUIIBI UTepaIyid

I'pynmel, KoabLa, DO

OcHOBHBIE ONIPENENICHUS M IPUMEPHI TPy, KoJsell U mosei. CBoiicTBa
W TUnBI Tpynn (abeneBbl, KOHEUHBIe, HuKInyeckue). Konpa:
KOMMYTAaTUBHbIE U HEKOMMYTATUBHBIE, €IMHUALIA U JCIIUTENN HYIIS.
[Tonst ¥ MX IPUMEHEHNE B alre0pe M TEOPUH YUCET.

’Kopnanosa ¢opma MaTpHIlst

[TonsiTHE XOPAAHOBON HOPMATHLHOW POPMBI U €€ CyIIeCTBOBAaHNE.
[TocTpoeHue >KOpAAHOBBIX KJIETOK. AJTOPUTM MPUBEACHUS MAaTPULIBI K
JKopaaHoBoit popme. IlpumMeHeHre xKopaaHOBOW (POPMBI B PEIIEHUU
cucteM udhepeHINATLHBIX YPABHEHUH U BRIYHCICHUSIX.

OPMHUTOBBI BEKTOPHEIE
MPOCTPAHCTBA

Omnpe/eneHye 3pMUTOBA IIPOCTPaHCTBa U 3pMuTOBa (hopMmbl. CBOICTBA
SPMHUTOBBIX (POPM U CKaSIpHOTO Mpou3BeieHUs. OPTOroHAIEHBIC U
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OPTOHOPMHPOBAHHKIE 0A3UCHI B APMUTOBBIX MTPOCTPAHCTBAX.
CrektpanpHas TeopeMa JUIisl S)PMUTOBBIX OIIEPAaTOPOB.

HuzkopaHroBbie TpHOIKEHHS

[ToHsiTHE M MOTUBALIUSI HU3KOPAHTOBBIX MPUOIMKEHUH MAaTPHUIL.
Cunrynsipaoe paznoxenue (SVD) u ero pois B HU3KOpaHTOBOM
npuOIKeHn. MeTopI MOCTPOSHHS HU3KOPAHTOBBIX MPUOIKEHIH
(ammpoxcumanus o @podennycy). l[lpuMeneHre HU3KOPaHTOBBIX
npuOIMKeH B 00paboTKe JaHHBIX M MAIIMHHOM OOYYECHHUH.

Paznoxxenne Xoaenkoro

OrnpezeneHue U yCIOBUS CYHIIECTBOBAHUS PA3I0KEHHUS X OJICIKOTO.
ANTOPUTM BBIYHUCICHUS PA3IOKEHUSI XOJIEIKOTO TS TOJI0KUATEITHHO
onpenen¢HHbIX MaTpuil. [IpuMeHeHne pa3moskeHus X0JISIIKOTO B
pElIeHUH CUCTEM JIMHEHHBIX YpaBHEHUN U onTuMu3anuu. CBs3b
pazioxenHust XOJISIKOTO C IPYTUMHU MeToAgaMHu (haKTOpU3aIlliy MaTPHIIL.

MeTton cTeneHHbIX nTepanui
(Power method)

Wnes u adroput™ MeToJia CTETICHHBIX UTEPAIUi JIJTsl BRIYUCIICHHS
MaKCHUMaJIbHOTO COOCTBEHHOTO 3HaUCHHS. AHAIN3 CXOIUMOCTH
METO/JIa ¥ YCIIOBHS €ro mpuMeHeHus. Moaudukanuu Metoaa (CIBHT,
oOpatHsIil creneHHON MeTon). [Ipumenenne meTona B
BBEIYHMCIIUTEIBLHON THHEHHON anreOpe M 00paboTKe OOIBITIX MATPHIL.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Koncrantunosa, E. B. Teopus rpados: anrebpandeckast Teopust : yueOHHUK ISl By30B /
E. B. KoncrantunoBa. — MockBa : UznarensctBo FOpaiit, 2025. — 123 c¢. — (Bsicuee
oOpazoBanue). — ISBN 978-5-534-20172-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/569211.

2. CkopyOckuii, B. 1. Maremarnyeckas JIOoruka : y4eOHUK ¥ IPAKTUKYM Ui By30B / B. 1.
CxopyOckuii, B. W. [Tomnsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : SIEKTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561076.

3. JluckpeTHas MaTeMaTuKa : yueOHOe mocoOue /i By30B / 1I0J] HayuyHOU pepakiueid A. H.
Ceceknna. — Mocksa : M3znatensctBo FOpaiit, 2025. — 85 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-21182-5. — Tekct : anektponHsblil // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/559511.

Jonoanumenvnas numepamypa:
1. I'paxem P., Knyt /1., [Tatamnuk O. KonkperHast MaTemaTtuka. MaTeMaTu4eckue OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

YHuBepcUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKON 0a30i, COOTBETCTBYIOIIEH
JIEHCTBYIOIIMM TTPOTUBOIIOXKAPHBIM TMTpaBUIaM U HOpMaM U 00eCIIeUMBAIOIICH MPOBEICHUE BCEX
BHUJIOB JUCUUIIMHAPDHOW M MEXIUCUMIUIMHAPHON MOATOTOBKM, NPAKTUYECKOM W HAay4HO-
HCCJIEIOBATENbCKOM padoT 00yyaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOPBIE MPEACTABISAIOT COO0H yueOHBIE ayIUTOPUH JTsl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUA CEMHUHApPCKOTO (TPAKTUYECKOTrO) THIMA, TPYINOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYIIETO KOHTPOJIA U MPOMEKYTOUYHOW aTTECTAllMH, a TaKkKe
MOMEIICHUS TSI CAMOCTOSITEIFHOM paOOThI M TTIOMEIICHHS JUTsl XPaHEHHS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CHIEIIMATU3UPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJCTBAMU OOYYEHUs, CIYKAIIUMH JIJIsl TIPEICTaBICHUs y9eOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne quCIUTUIMHBI (MOYJIs1) 00ECIIEYnBAETCS B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIBSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— CIeNUaTu3UuPOBAHHBIM 000PYI0BaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyI0BaHUE.

[TomereHus U1 CAMOCTOSATEIBHOM paOOTHI 00YJAIOIINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIS
JUISL MCTIONb30BaHMsI MHBAJIUMIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076
https://urait.ru/bcode/559511

obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHnoBaHue mopraJjia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbnmoTeka
2. Basa nanaeix mg 1 T-cnenuanuctos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO Mpoliecca 110 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecreyeHusl, COBPEMEHHble MpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe
bpaysepsbl:
SAunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BPeMEHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | muuensnonnoe
Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nuuensuonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpeacTBa aHTHBHPYCHO# 3aLIUTHI:
Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE JIMIIEH3HOHHOE
Cranmapthbliit Russian Edition

Cpensl pa3padoTKm:
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Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPUAJIBI
Metoanyeckue yKa3aHus i1 00y4arOMIMXCS 110 OCBOCHHUIO I CHUILIHHBI (MOIYJIA)

B nporniecce n3ydenus AucuumuinHbl (Monyis) «JInneitnas anredpa. YriryOneHHbIH Kypey» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIBb3YIOTCS Takhe BHUbl yueOHOW paboThl, Kak
CEMHUHAapbl, KOHTPOJIbHbIE PaOOTHl U JOMAIIHUE 33JJaHUs, KOHTPOJb TEOPETUUECKUX 3HAHUH, a
TaKXe pa3JIMYHbIe BUJbl CAMOCTOSTENbHON PabOThl 00YYaIOIUXCs 110 33JJaHUI0 MPEenoaaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVIEHUE TPAKTUUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIM, TOOIPEHNE HUHUIMATHUB.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJ€HTa HA CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MIPETnoaBaTelis U y4acTHe B JUCKYCCHH.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOIMMbIE MAaTepUANbl U TMOATOTOBUTH BOIMPOCHL. BaxHO
AKTUBHO CJIYIIATh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTeprall. Takke MOJIe3HO MO ICPKUBATH IUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKACHHUE U PACITUPUTH CBOU 3HAHMUSI.

Konmpone meopemuyeckux 3manuil — yCTHbIE OTBETbI HAa BOIPOCHI, CIIUCOK KOTOPBIX
M3BECTEH CTYJECHTY 3apaHee,

B npornecce noaroToBKU CTyAEHTY HEOOXOUMO MPOaHATU3UPOBaTh y4eOHbIE MaTepuabl,
O3HAKOMUBUIMCH C JIEKIMAMHU, Y4€OHUKAMU U JOMOJHUTENbHBIMU HCTOYHMKAMHU, aKUEHTUPYS
BHHMaHUE Ha KJIIOYEBBIX TemaX. PexomeHIyercs co3/aTh CTPYKTYPHUPOBAaHHBIE KOHCIIEKTHI,
BbIJIETISIE OCHOBHBIE U, TEPMHUHBI U (OPMYJIBL.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMH Ba)XXKHO BHHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKHU
uHpOpMaIKK, BKIIIOYas yueOHUKH U OHJIaWH-PeCcypchl, Ui 0ojee riy0oKoro HOHUMaHUS TEMBI.

Koumponvnasa paboma — nuceMeHHas paboTa ¢ Ha0OpOM 3a/1a4, KOTOPbIE HY)KHO PELIUTh 3a
OTPaHUYEHHOE BPEeMH.

Llens KOHTPOJIBHOM PAaOOTHI - MONYYUTh CHENHUAIBHBIC 3HAHUS [0 OJHOW MM HECKOJIBKHM
TEMaM AUCHUIIIINHBI (MO,HyJISI) U NPpOACMOHCTPUPOBATH HABBIKH UX IMMPAKTHUYCCKOI'O0 MPUMCHCHUS.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HANpaBlieHHas Ha YIIyOJIEHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTeNNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH MPu MUHUMAIBHOM y4YacTHH MpernoiaBaress. 3aauu CTyJeHTa BKIIOYaloT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuunnHe (moay.ano) «JIuneiinas anredpa. Yriyo0JeHHbIH Kype»

OrneHuBaHue YpOBHS Y4EOHBIX JOCTHIKCHUH, OOYYArOMIMXCS MO TUCIUILIMHE (MOIYIIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIeTCS B (popme
3auema, IPU STOM ITPOBOAUTCS OI[CHKA KOMIIETEHUIUH, CPOPMUPOBAHHBIX MO JUCIUILTUHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JlecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHON
MATUOAIIIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

Ounenka 3a 3a4er OO0mas xapakTepucTHKa

Jdecarudanabuas IlaTudamibHas
pe3yabTaTa 00yueHus mno

OIleHKA OIlEHKA
AUCUMILIMHE (MOIYJIIO)

10 OTnaHO 3adreHo CTymeHT  TOJTHOCTBIO  BIajeeT

9 OTIUYHO 3a4yTeHo 3HaHUAMH, U3JI0KCHHBIMHA B pa60qel71
InporpamMmme, Hu rﬂy6OK0 OCMBICJIACT

8 OTan4HO 3aureHo
qucnuuinay. OH caMOCTOSITENBHO H

JIOTHYECKH MOCIIe/I0BATEILHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKIIEHTUpPYs BHUMaHUE Ha Haubojee
BOKHOM. YMeEeT aHaIu3upoBaTh,
CpaBHUBATH, KJ1accu(UIMPOBATh,
0000mIaTh, KOHKPETH3WPOBaTh U
CHCTEeMaTH3UPOBATh U3Y4EHHBIN
MaTepuai,  BBLIENAS  KIIOYeBbIC
MOMEHTBI u yCTaHaBIIUBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3H.
Yerko dbopmymupyer OTBETHI,
YBEPEHHO MHTEPIPETUPYET
pe3yibTaThl aHAIU30B H  JAPYIUX
UCCJICJIOBAaHUI, a TaKKe pemraer
cioxHble 3agaud. CTyAEHT XOpoIIo
3HAKOM C METOJIaMH HCCIIC/IOBAaHUS,
HEOOXOJUMBIMU ISl MTPAKTHYECKOM
JeSITeIbHOCTH, M yMEET CBSI3bIBATH
TEOpEeTUIECKUe aCTICKThI
JIMCITUTUIMHEI (Momymst) C
NPaKTHIECKUMH 3a/1a9aMH.

7 Xoporo 3auTeHo CrygenTr  oOnamaer  3HAHUSAMU

6 Xopomio 3a4TeHO mpeaMeTa TOYTH B TIOJTHOM 00beMe
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

paboueit MIPOTPaMMBI u
CaMOCTOSITENBHO, JIOTHYECKH
MOCNIEOBATENIbHO M BCECTOPOHHE
OTBEYaeT HAa  BCE  BOIPOCHI,
aKLUEHTHPYS BHUMaHHE Ha Haubolee
3HAYUMBIX MoOMeHTax. OH ymeer
aHaATU3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 0000m1aTh,
KOHKPETH3UPOBATh u
CUCTCMATHU3HPOBATH I/I3y‘-I€HHbII71
MaTepHaj, BBIIENAS €ro KIIOYeBbIE
ACIICKThI )41 yCTaHaBJIUBas
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
Dopmynupyer CBOH OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAIW30B M JAPYTHX
WCCICAOBAHUM, a TaKkKe pelaeT
CJIOKXHBIC CUTYAaMOHHBIC 3aJaydu.
CTygeHT  XOpomlO  3HakOM  C
MeTOoJIaMHU HCCIIEZIOBaHUS,
HEOOXOIUMBIMH JJISI TIPAKTUUECKOM
JESITEIbHOCTH, M YMEET CBSI3bIBAThH
TEOPETHUYECKHE aCTIEKThI IIpeIMeTa C
MPAaKTUYECKUMHU 33Ja4aMH.

5 Y 10BNETBOPUTEINHHO 3adreHo Cryment  oOnamaeT  0a30BBIMU

4 Y 10BIETBOPUTENBHO 3auTeHo 3HaHUAMU o JUCHUIIIIMHE
(Moyro), HO HCITBITBIBACT

TPYAHOCTH TPU CAMOCTOSITEIBHBIX
OTBETaX M UCHOJb3yeT HETOYHBIE
¢dopmynupoBku. B xone oTBeToB oH
JIOITyCKaeT OIIMOKM, Kacarolluecs
cytu BorpocoB. CTyneHT crocoOeH
pemars TOJBKO CaMble MPOCTHIE
3ajauu u BIIa/I€ET T
MUHHMMAJIbHBIM HaOOpOM METO/IOB
UCCJIEI0BAHUS.

3 He cnan He 3aureno CryneHT He oBnazien 0043aTeILHBIM

He cnan He 3auteno MHUHUMYMOM 3HaHHUU TI0 TIPEIMETY U

1 He craH He 3aureHo HEC MOXKCT OTBCTUTH Ha BOIIPOCHI,

Jaxe €CJIM IperoaaBarCiib 3aacT
JOITIOJIHUTCIIBHBIC HaBOOAIIHEC

BOTIPOCHI.

Hucuumumua (Monynb) «JIuHeiiHas anreOpa. VYriyOJeHHBIH Kypc» OIICHHUBAeTCS
CJIETYIOIIUM 00pa3oM:

J1st mostydeHus «3a4éray» no yriry0J1eHHOMY KypCy HY’KHO CAaTh:
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— 8§ nmoManrHux 3aJjaHuil Ha MPOJBUHYTOM YPOBHE (3aJaHUs C YEPHOM 3BE3/I0UKOM );

— 1 u3 2 KOHTPOJBLHBIX HA OCHOBHOM YPOBHE WJIH BBIIIE (33/IaHUS C KPACHOM U YepHOI
3BE3/I04KOM 10 TUCIUILTHHE (MOIYIII0));

— 1 u3 2 KOHTPOJBHBIX HA IPOJBUHYTOM YPOBHE (33JJaHUS C YUEPHOM 3BE3/104KOM 110
JUCHHUTUTHHE (MOJIYJIIIO));

— 9K3aMeH Ha MPOJIBUHYTOM YpOBHE (BCE 3a/laHUsI KOHTPOJIbHON pabOThI BKIIOYAS
3a/IaHMs C YEPHOU 3BE€30YKOM MO TUCHUILIAHE (MOIYIIIO)).

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4alOIIMXCS M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoMalLIHUE 3aJaHUS

JdomamHee 3agaHue 1o TeMe «BeKTopHbIE MPOCTPAHCTBAY

3A0AYA 8 (2 6anna)

Mycte R[z];, — MHOXECTBO BCEX MHOMOWNIEHOB C BEUIECTBEHHBIMUA KOIQOULMEHTaMI
cTeneHu He GonbLue 7. MOoKaXHM, 4T CHeTeMbI

{(Loza?,. . a"tu{lz —a(z—a)’,. . . (z—a)}, trea R,

ABNAOTCA Basucamu B R[] <. Haitan MaTpuuUbl Nepexofia OT Nepsoro 6a3uca Ko BTOPOMY
11 OT BTOPOrO K NepBoMY.

3A0AYA D (2 6anna)

MyeTs V — BEKTOPHOE NPOCTPAHETEO, €1, . . . , ey € V — NMHeRHo HesaBrcMan cucTema.
Haiau Bce BO3MOXHbIE Ga3uChl NMHEHHOH 0B0N0YKA Cpeam CNeayIolMX BEKTOPOB

e] —e}2, €3 —€3, ...,ep_] —€ep,en —€e].

3IANAYA 10 (2 6anna)

MycTe V' — gexkTopHoe NpocTpaHcTeo. MoKa)u, uto

1. Onsa nwBoro yucna A £ R eeinonHero A-0=0¢& V.
2. Ecnmpna A € Ruv €V seinondeHo Av = 0, To nuGo A = 0, nugo v = 0.

3. Onsanwotoro sektop v £ V ebinonseso —v = (—1) - v.
.—
IALAYAT (2 6anna)
BeefEM Ha MHOMECTBE MONCMMTENbHBIX BEWECTEEHHbIX yucen V' = R cnegyowme
onepaumm:

+ «CnoxeHwer v u = vu, rge v,u € V (cnpaea o6bl4HOE YMHOMEHWE yucen);
+ «YMHOMXEHME Ha CKanap» A« v = v rpedeR vel.

MpoBepb, YTO MHOXKeCTBO R~ ¢ ONepaLMAMK &) 1 + ABNRETCA BEKTOPHBIM NPOCTPAHCTEOM
Hap . Onpefeny, Kakas y HEro pasmepHocTb.

P
3AMAYA 12 (2 6anna)

PaccmMoTpum B KayecTae BekTopHoro npoctpakeTaa Vo= {f: R — IR} ¢ 06bl4HbIMKM One-
paLMAMKM CNOXKEHMA U YMHOXEHMA HA Yncno. Ponb D B Takom NpocTpaHcTee urpaet gyHk-
LA, KOTOPARA BO BCex Toukax pasHa 0. Mpoeepb Ha NMHENHYK He3aBUCUMOCTh CnegyloLme

BYHKLMAM:
1. 1,sin(z),...,sin"(x).
2. sin(x), cos(x),sin(2x), cos(2r), ..., sin(nr), cos(nz).

.
3A0AYA3 (2 6anna)

PaccmoTpum B KayecTae BekTopHoro npoctpaketea Vo= {f: R — IR} ¢ 06bl4HbIMKM One-
paLMAMK CNOXEHWA M YMHOXEHWA Ha YMCno. TOCTPOR KOHTMHYanbHoe ceMeRcTBo dyHK-
uwit {fy | A € R} Takoe, 4to MOGOA KOHEUHbIH Hatop fi,,.... i, (BCE A; paznuuHbl)
ByLeT NMMHEHHO He3aBUCUMBIM.

~—
3ALAYA 14 (2 6anna)

MycTe V' — BekTopHoe npocTpaHcTeo Hag R w Uy, ..., U € V — nognpocTpaKcTea Ta-
k

kue, uto V = | J U;. Mokaxm, uto Haitnétes j Takoe, uto V' = U,
i=1
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I[OMa]]IHee 3aJaHHue 110 TEME «CYMMa h IepeceuycHue

MOANPOCTPAHCTBY

-—
3AOAYAMN (2 6anna)

PaccMOTpUM BEKTOPHOE NPOCTPaHCTBO NOCNeAoBaTeNbHOCTEA
V={lag,ay,....a0nq,...) | €eR 0y, =0y 1 +ap_o+ ...+ ay,_100 ¥n = 100},
3aganvm B HEM cnefylolme fBa NOANPOCTPaHCTea:

U={lag,ar,....0n,...) €V | ajop = a101}

W = {(a0,a1,...,an,...) € V | azo0 = 0}.

Haitau pasmepHoctu U MW n U7 + W,

—_
3AMAYA 12 (2 6anna)

B npoctpatctee Y sapaHa cummMetpuuHan GunuHeitas dopma 51 B x B! — Rno
npasuny (T, y) — J‘""By, rpe

8 -5 3 =2

-5 3 -3 2
B =

3 -3 -9 6

-2 2 6 -4

[naonepatopa : B! — B4 onpepgenim bopmy 3, nonpaswny 5, (1, 1) = Ble(x), o(y))-
Onpefieni MakcUMansHyIo PasMepHOCTs NoanpocTpancTea ker 5+ ker 3, i scex so3-
MOXHBIX 06paTMMbix onepatopos o B4 — B4,

o
3ALAMAZ (2 6anna)

Mycts 8 B! 3anaH sextop v, a nuHeiHbIe onepaTopsl ¢ U 1) 3anaksl Matpuuami A u AT

4 4 -5 —10 —6

-2 -2 4 7 4
A= \ U=

0o 0 4 1 —5

o 0o -2 -2 6

BbISCHM, BEPHO MW 4TO
B! = Im@®™! 4 ker v w  Im?™! Nker v = 0.

EcnmM aT0 BEpHO, TO NPeACTaBb BEKTOP U B BMAE KaKON-HWOYOb CyMMbl U = U + W, rae

4 22
U= Im (,;:'QHQI nw < ker 'E’“u‘d, M NOKaXKM, 4TO TaKKe iU 1 W' eQUHCTESHHBIE.
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HpnMeprIe 3aJaHUA 1JId KOHTPOJIA TEOPETUICCKHUX 3HAHMH

-a——
3A0AYAT 2 Ganna

B npoctpatcTee R? aapana ununeitnan gopma no npaeuny 3(x, y) = ! By, rae

-2 -3 4

Haiiou matpuuy A € Mas(R), sapawowyio onepatop : B3 — B2 no npasuny
p(r) = Ax Takyto, 4TO Y BCeX BHAMHEAHBIX HopM

Yo(x,y) = Bz, y),  mlz,y) = Be(x),ely)

)s

(
1(z,y) = BeX(2),92(¥), mlz,y) = B3 (@), %

)

pa3Hblé CArHaTYPbl MAKW OOKaXW, YTO 3TOrO CAeNaTe HEeNb3A.

a—
3A0AMA 2 2 Ganna

Haiiou Matpuuy onepatopa : B3 — B g cranpapTHoM Gasuce, Ans KOTOPOrG MHOMO-

2026 MNE -
unen 12026 1 12024 Gynet 3aHynAlOLMM, NPK STOM Cam onepaTop He auaroHanMsyeMsii, a
BEKTOPbI CTAHAAPTHOrO Ba3uca €1, €2 U £3 He ABNAKTCA COBCTBEHHBIMM.

.
3ALAYA 3 2 6anna

Ha akaameHe cTyfeHTy Hafo Bblno HanTH BeeBoamoxHble XHD ana matpuusl ABC, roe
-1 -2

A= 2

3

o' 1 let(B) £ 0
- , det .
1 -2 3 )

[N I ]

Ho Tak Kak CTYAeHT NMoxXo NoAroTOBMICH, OH MPeanoXun Npodeccopy chirpaTe B Urpy.
OHW AOFOBOPUAMCE W COCTABMAM CIIMCOK M3 TPEX UKCEN: CTYAEHT BbISPAN CBOK NOBUMYHD
oueHky 10, npodeccop eeifipan ceo nobBumMyo oueHky 1 W, 4ToBbl HUKOrO He oBuaeTs,
OHKM AOoGaBKAKM HONb. Tak Kak oHW 06a OXeHTeNbMeHbl, TO A0rOBOPMAKCH, YTO BYAYT Hasbl-
BaTb TONbKO Takue HeBblpoxAeHHble MaTpuuel 12 & Mao(R), uro cobeTeenHbie 3HaueHnA
ABC 6ygyT ToNbKo U3 COCTaBNEHHOrO UMM crivcka 3 Tpex uucen {0, 1, 10}. Tenepb oHu
WrpaloT Mo creayoLwMM NpasmMnam.

BHauane npopeccop HasbiBaeT HeBbipoxaeHHyo Matpuly B € Maa([R) u Haxogut XHD
maTpuusl A BC. Moene 3Toro oH 3anuceieaeT 3Ty XHD Ha NMCToUKe B CNUMCOK 2anpeLyéH-
HbIX MMH®. [anee XoOMT CTYAEHT, OH Takke BbiGUpPaeT HeBbIPOXAeHHYHO MaTpHuy B
Mo () v Haxogut MHD matpuust A BC, utobe Takon HHD ewé He Gbino B 3anpewyéH-
HOM crnucke (NP NepecTaHoBKe KNeTok MecTamu MHD cuuTaloTcA oguHakoseimu). Mocne
uero CTyfAeHT fobaenaeT cBoko XHD B CIMCOK 2anpeléHHbIX 1 NepeaaeT xof npodeccopy
v Tak fanee. MpoMrpeIBAET TOT, KTO HE CMOXET CAenaTh Xof. Ecu CTYAeHT BbiMrpLIBaeT,
oH nonyyaeT 10, ecnu npourpeieaeT, To 1. MoMoru cTygeHTy pasobpaThbes, KaKyko OLeHKY
OH MOMYYMT.

- —
3A0AYA 4 2 Ganna

B npoctpaHcTee R® ckanspoe npousseseHue aapaHo no npasuny (x, 1) = = By, rae

4 2
9

[na HekoToporo 6aaea fi. f2, fa & B HaaosEM BeKTOP XOPOLIMM, €CNM OH B 6aai-
ce f1, f2. f3 M B ABOMCTBEHHOM K HEMY WMEeT OfWHaKOBble KOOPAMHaTbL. MoKaxW, uTo
MHOXECTBO XOPOLUMX BEKTOPOB ABMAETCA NOANPOCTPaHCTBOM. HalaM, kakoi MoxXeT GbiTb
pasMepHOCTb 3TOro NOANPOCTPaHCTBA NP pasHoM BbiSope 6asuca f1, fa, fa.

OJEeKTPOHHBIN JIOKYMEHT



IIpumepHbIe 3aJaHUA 110 KOHTPOJILHON padoTe

KonTtpoabsnas padora Nel

BapuaHT 1

——
3A0AYA1 26anna

S N—
3A0AYA Z

P —
SAOAHYASZ

Bonwe6Huya Xenbra rotoBuTcs K 6010 N0 NMHENHON anrebpe, rae paspeLueHsl TONbKo op-
TOroHasnbHbIe UK CaMOCONPSXEHHbIE onepaTopsl. [N8 3TOro oHa U3yunna CBOK NPOTHE-
HULLY BNbMUPY Y y3Hana, 4o eé NpeasiayLLMit 60 npowén s npoctpatcTae 3, rae sapako
ckanspHoe npoussegeHue (X,y) = xT By ¢ matpuueit

a nocne Kaxgoro 3aknuHaHua ho:mm(an oneparop ¢ : R? — R Takom, uto ans Kakux-To
sexTopos v, 11 € R nosenanace mMatpuua Mpama

111 13 5
i A1 % 7
Cve(v)me@) =143 ¢ 47 ;
5 7 7 11

Momory Xenbre NOAroTOBMTECA K COPEBHOBAHWIO M BbIACHW, KakoW onepaTtop BO3HWKAET Y
e& conepHWLbl: OPTOroHanbHbIA, CAMOCONPAXKEHHbIM, MK XKe OHa UrpaeT He No Npasunam.

2 Ganna

LUnMoH AGenb ANA Nepefaun cekpeTHOro COOBILEHMA MCMOMb30BaN TOMBKO CUMMETPWY-
Hble Matpuubl S € Mas(R) ¢ HeoTpuuatensHbiM cnekTpom. Ho uToGbl ero coobeHue
Henban GbiNo pacluMdpPoBaTh, OH YMHOXaN Takyko MaTpuLy Cnpaea Ha cilydaiHyro opToro-
HanbHYK MaTpuLy. KoHTppasseaka cyMena nepexsaTiTe 3aWmdpoBaHHy D MaTpuuy

2 -1 -1
A= 1 1 -2
-1 2 -1

MoMori BOCCTaHOBWUTL MaTpULy 5 WKW AOKaXM, UTO 3TOFO HeMb3A CAenaTh.

2 6anna

HOHBIA MaTeMaThK Malla pewnn Nony4YuTb rpaHT PO®U Ha nayyeHue KBaapaTkuHbX Gopm
1 OMepaTopoB, BAMAIOLLMX Ha MX CUrHaTypy. OH coGMpaeTca M3yuaTb KBafpaTHuHble ¢op-

mel ((x) = FB(x,x), rae 5: B3 x B} — R sapana no npaeuny G(x.y) = xTBy
2 1 1
B=1]1 -1 -1
1 -1 -1

A UeNb MCCNEA0BaHNA — YCTAHOBUTb, KAKON MOXET GbiTh CMIHATYpa KBaapaTUuHoii dop-
Mbl (Qz(X) = [(x. (X)) Ana Bce Bo3MOXHLIX ONepaTopos ! R — R3. Ho kak onbiT-
HBIi YUeHbI, Mala 3HaeT, YTo HeNbad NoAaBaTh rPaHT Ha MCCNedoBaHue, B KOTOPOM He
yeepeH. Momorw Male HaiTh oTeeT 3apaHee.

OJEeKTPOHHBIN JIOKYMEHT



3amaHus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHUILVIUHE (MOIYJII0)

Ne n/m

3aganmne

OTtBeT

Komnerenmus

CocTaBb 0011Iee YpaBHEHHUE MPSAMOMA, IPOXOASIIEH uepes
toukuM|1 = (1,2) uM; = (3,6), mpuBeaEHHOE K BULY
ox—y+p=0,

3anuimTe HCKOMBIE o U 3 4epe3 TOUKY C 3arsaToit

2.0

[IK-1

KeagpatuuHan dopma
/ e 2 r 2
Nz, 12) ;J_r.'f b 23
ABNAETCA

a) MONOMUTENLHO ONpeaenEHHON;
6] oTpMUATENEHO ONPeaenEHHON;

B) 3HAKOYEPEQYIOWEACA.

YK-1

Pelun MaTPUUHYIO CHCTEMY YPEBHEHWIL:

1 6

X+Y .
310
0

X-VY .
0 2

3peck X w Y — kmagparhbie matpuusl paamepa 2 % 2. B 0TBET BLIMWLKM Yepes TOUKY .

[

3anATON KoadUymeHTsl MaTpuysl X B nopagke:

T11,T12,T21,T22.

3:3:4:6

[IK-1

Haigu cUrHaTypy KEagpaTHUHON HopmME

(Hxy,xa) J'% —2rxz +x

OTBET BEINULWK B BHOE po ; p"' 1P, 6es npoGenos.

1;1.0

[K-1

Boramcnn C' = BA — 2AB, ecnn

2 1 10
A , _ .
01 03
B OTBET BINMLIW YEPE3 TOUKY © 3aNATOR KoahGUUMEHTE MaTPHULl (' B NopRAKe:

C11:C12:C2],022.

—2:-5;0;,-3

[IK-1

BunuHeiHan dopma 13X, V) B cTaHAAPTHOM Ga3HCE MMEET MaTpULY

2 -1
B .
(—] 3)

Haigy B(u,v), ecnn

10

OIIK-1
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