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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma nucuuiuivebl (Monyis) «JIuHelHas anredpa u reoMeTpus (IIHIIOT).
Yacth 2» cocTaBiIeHa B COOTBETCTBUHU C (pellepajbHbIM T'OCYAapCTBEHHBIM 00pa30BaTEJIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHusi — OakanaBpuar mo cnenuaidbHocTH 38.03.05 busnec-
uHpopmartuka, npopwis busHec-aHaIUTHKA, YTBEPKICHHbIN IpuKa3oM MUHKUCTEpCTBA HAYKU U
BeIciero oOpa3oBanust Poccuiickoit deneparmu Ne 838 ot 29.07.2020 roxa.

N3yuenue nucuumiuHbl (MOIYNsI) aeT pPa3BUTHE aHAIUTUYECKOTO MBIILICHHS, HABBIKOB
paboThl ¢ MaTeMaTHYECKUMHU MOJAEISMH W TOHUMAaHHMS MPOCTPAHCTBEHHBIX CTPYKTYp, YTO
ABIISICTCA OCHOBOM /Il JajbHEHIIEro H3ydyeHus Oosiee CIOXKHBIX MaTeMaTHYeCKUX MU
KOMITBIOTEPHBIX JUCLIUIUINH.

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

Hacrosimas nucuumiuHa (MOynb) BKIOYEHA Y4eOHBIN IUIaH 1O MpOrpamMMme MOJIrOTOBKH
OaxanaBpuata no HanpasieHuto 38.03.05 busnec-unpopmatuka, npoduns busnec-ananuTuka u
BXOJIMT B 00s13aTeNIbHYIO YacTh biioka 1, kak AucHUIUIMHA 110 BBIOODY.

Jucnunimza (Monyiib) u3ydaercs Ha 1 kypce Bo 2 cemectpe. JlocTymnHa Juist U3ydeHust oce
YCIIEHIHOT'O OCBOEHUS AUCUUIUINHBI (Monyis1) «JIuHelHas anredpa u reomerpus (muiior). Yacts 1».

Jucuunnuza (Monyib) «JIuHeiHas anreOpa u reoMeTpusi» UMEET JBa YPOBHS IOATOTOBKU:
OCHOBHOM U NWJIOTHBIHM NOTOK. OOyuarommuecs pacnpenensoTcs Ha COOTBETCTBYIOIINE YPOBHH 10
UTOr'aM BXOJHOI'O TECTUPOBAHUS IO AUCHUILIUHE (MOIYIIIO).

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU TIIIYyOOKOTrO MOHHUMAaHMS
IIPEEIIOB, HEIIPEPBIBHOCTH, IIPOU3BOAHBIX U UHTEIPATIOB, a TAKXKE UX IPUMEHEHUS B Pa3IMYHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIfA):

— O0cBOoeHHME (yH/IaMEHTAJIbHBIX MOHATUN U T€OMETPUUECKUX WHTEpIpeTalvil JINHEHHOU
anreoOpsl;

— IPUMEHEHHE aITOPUTMOB U METOJIOB ISl PELIEHUS BEIYMCIUTEIbHBIX 3aa4;

— HHTErpanus TEOpUU C J0KA3aTEIbCTBAMHU U MPUKIIATHBIMU MOJEISIMHU.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUINIAICS 10JIKEeH

3HAMb:

— OCHOBHBIE CTPYKTYpPbl T€OMETPHUYECKHX IPOCTPAHCTB: €BKJIMUJIOBBI, 3PMHTOBBI,
adduHHBIE U TPOEKTUBHBIE — MX aKCHOMATUKY, THBApUAHTHI (JITIMHA, YTOJl, OpUeHTaLus, 00BbEM)
U KJ1accuukanuio;

— KJIIOYEBBIE TEOPEMBI: CIEKTPAIILHYIO TEOPEMY AJIsi CAMOCOTIPSKEHHBIX U HOPMAIbHBIX
OIIEepaToOpPOB, TEOPEMY O JKOPJAAHOBOM HOpPMAIbHOH (hopMme, TeopeMy DkkapTa—SHra, Teopemy o
CUHTYJIpHBIX 0a3ucax, npasuiio ['pama—IlImuara;

— IIeHTpaJlbHbIE TOHATUS TEOPUMU ONEpPATOPOB: COOCTBEHHbIE 3HAUYEHHS U BEKTOPHI,
WHBapUaHTHbIE MOANPOCTPAHCTBA, MHMHHMMAJIBHBIM M XapaKTEpUCTUYECKMH MHOTOUJIEHBI,
anredpanyeckas 1 reoMeTpuieckasi KpaTHOCTH, JJeMMa O CTa0MIIN3allH;

— OCHOBHBIE pa3NiokeHus MaTpull u oneparopoB: QR, SVD, cnekTpanbHoe paznoxeHue,
XKOopJaHoBa (hopMa — UX YCIOBHS IPUMEHUMOCTH U T€OMETPHUECKUI CMBICT,

— CBA3b A0CTPAKTHBIX KOHCTPYKIMH C MPUIIOKEHUSIMUA: METO/I HAMMEHBIINX KBaJIpaTOB U
OPTOIPOEKIINH — B PEIPECCUU U ANIIIPOKCUMALIMH; IPOEKTUBHbIE TPEOOPa30BaHMs U OHOPOIHBIE
KoopauHaThl — B 3D-Tpaduke 1 KOMIOBIOTEPHOM 3pEHUH;

ymembv:

— NpUMEHATh opToroHanu3anuio I'pama—IlImMuara 1y nocTpoeHNs: OpTOHOPMHUPOBAHHBIX
6a3ucoB u nomyvdath QR-pasnokeHne MaTpuIlb;

— pemarh 3aJa4yd HAaMMEHBIIMX KBaJApaTOB C IMOMOILBIO OPTONPOCKUMNA W MaTpPHUILIbI
I'pama, BKIIIOYas cily4au JIMHEWHOW 3aBUCUMOCTH IIPU3HAKOB;
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— HaXOAWUTh COOCTBEHHBIC 3HAUEHUS U BEKTOPHI, CTPOUTH KOPAAHOB 0a3uC, MPUBOJIUTH
orepaTop K )KOPAaHOBOM (WIIM TUaroHaJIbHOM) (popMe B 3aBUCHMOCTH OT €T0 CBOWCTB;

— TPHUBOJMTH KBAAPATHUHBIC U SPMHUTOBBI (DOPMBI K KAHOHUYECKOMY B (TJIaBHBIE OCH,
CUTHATYpa), KJIACCU(PHUIHUPOBATH ONEPATOPHI (CAMOCONPSKEHHBIE, OPTOrOHAJIbHBIC, YHUTAPHBIE,
HOpMAJIbHbIE);

— paboTaTh ¢ MPOEKTUBHBIMU U a(OUHHBIMH KOOPAMHATAMH: TEPEBOJUTH MEXKIY
OJTHOPOJHBIMU M HEOJHOPOAHBIMM CHUCTEMaMH, ONMCHIBaTh IPOCKTHUBHBIC IMPeoOpa3oBaHMUs,
UHTEPIPETHPOBATh UX B KOHTEKCTe 3D-rpaduku (kamepsl, MPOEKIUH, TpaHCHOpMaIUN);

enademp:

— TEeOMETPUYECKOM HMHTYMIMEeH B MHOIOMEPHBIX IPOCTPAHCTBAX: HWHTEPIPETHPOBATH
oreparopel Kak MpeoOpa3oBaHus (PacTSHKEHHUS, MOBOPOTHI, OTPAXKEHHUsS), MOHUMATh CMBICI
OpPTOrOHAJILHOCTH, OpueHTauuu 1 00béma B R* u Cr;

— HaBBIKOM IIepexo/ia MEeXKAY MpeICTaBIEHUSIMH: OT a0CTPaKTHOIO OIepaTopa — K €ro
MaTpHIle B pa3HBIX 0a3ucax; OT KBaJIpaTUYHOH (OPMBI — K CHMMETPHUYECKOMY OIIEpaTopy U
o0patHo;

— IPaKTUKOH aHalIn3a yCTOMYMBOCTU U TOYHOCTH: OLICHUBATH BIMSIHUE 00YCIOBICHHOCTH
Ha pemenue CJIAY u 3agau MHK, ucnonb3oBate SVD 11 HU3KOpaHTOBOW anmpoKCUMaluu U
peryJssipuzanuy,

— KYJIbTYpOH CTpPOroro J0Ka3aTelbCTBA: BBIBOAWUTH CIEACTBUS M3 ONpeAeTeHUui
(HampuMep, CaMOCONPSDKEHHOCTb =  BEIECTBEHHBIM CHEKTp), [OKa3blBaThb KPUTEPUU
JMaroHaJIN3yeMOCTH Yepe3 NHBAPUAHTHbBIE MOIPOCTPAHCTBA,;

— S3BIKOM COBPEMEHHOW NPHUKIAJHOW JIMHEHHON anreOpbl: CBOOOAHO HCIOJIB30BATH
TE€PMUHBI OPTOIPOEKTOP, HOPMAIbHBII ONepaTop, CUHIYJIIpHbIE YKcia, (poOeHnycoBa HOpMa —
¥ TIOHUMATh UX poiib B data science, YMCICHHBIX METOJIaX U KOMITBIOTEPHOM rpaduke.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIeTeHIIHH pe3yJbTaToB 00y4eHHs 110
AUCHUILINHE (MOYJIIO)
OIIK-4. CriocobeH MOHUMAaTh MPHUHIIMITBI OIIK-4.1. 3HaeT OCHOBHBIE PHUHIUIIBI
paboTH HHPOPMAITHOHHBIX paboTh HHPOPMATTHOHHBIX
TEXHOJIOTHI; UCIIOTb30BATh TEXHOJIOTHH ¥ UX BIUSHHC HA
MHQOPMAIIIO, METOABI U OM3HEC-TIPOLECCHI
MporpaMMHBIE CpeZICTBa ee cOopa, OI1K-4.2. YMeeT ucnonb30BaTh METOABI U
00pabOTKH U aHaIU3a IS IIPOrpaMMHBIE CPENCTBA IS
MHQOPMAaIMOHHO-aHATUTHYECKON cbopa, 06paboTKH U aHAIIN3a
MOJIEPAKKU PUHATHS UHpOpMaIUK, odecreunBas
YIIPaBIEHYECKUX PEIICHUH Ka4eCTBEHHYIO HH()OPMATMOHHO-
AHATUTHYECKYIO TIOIJICPIKKY
OIIK-4.3. NmeeT npakTUUeCKUi OTBIT B
MPUMEHEHUH aHATUTHYECKHX
MHCTPYMEHTOB JIUIS OICPIKKH
MPUHATHS YIIPABICHYECKIX
peUIeHUI B OPraHu3aLUsax
[K-2. CriocobeH ucnoabp30BaTh [1K-2.1. 3HaeT OCHOBHbIC MAaTEMAaTHUECKHUE
COOTBETCTBYIOIIUIH METO/Ibl H MHCTPYMEHTAJIbHBIC
MaTeMaTHYEeCKHi anmapar u CpeICTBa, IPUMEHSIEMBIE IS
WHCTPYMEHTAIBHBIC CPEICTBA TSI 00paboTKHM 1 aHaH3a
00paboTKu, aHAH3a U nHbOpMaIUu
cUCTEeMaTH3allui HHPOPMAITUH T10 [K-2.2. Ymeer 3¢ hekTuBHO
TeMe WCCIICIOBAHMUS JIJIsl PEIICHUS WCTIOJIb30BaTh MaTeMaTHYECKHH
3a7a4 npodeccnoHaIbHOM anmapat Uil CHCTeMaTH3aLiH
JeATeIbHOCTH JAHHBIX ¥ PEIICHHs
npodecCHOHANBHBIX 3324
[K-2.3. NmeeT npakTHUECKUN OTIBIT

paboThI ¢ HHCTPYMEHTaMU
aHanu3a MHPOPMAaLUHU B paMKax
UCCJIE/IOBATENbCKUX [IPOEKTOB
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
Iunomuwiii nomok 2 cemecmp
1 bunuHelinbie U 5 5 20 JlomarrHee 3a1anue
KBaJpaTHYHbIC HOPMBI
2 EBKnnmoBbI 5 5 20 JlomarirHee 3amanne
MPOCTPaHCTBA KonTponbHas
pabota
3 DPMUTOBBI 5 5 22 JlomamHee 3amaHue
MPOCTPAHCTBA KontponbsHas
paboTa
4 | JluneiiHble onepaTopsl 5 5 22 Jomainee 3aganue
Konnoksuym
5 JKH® (;xopmanoBa 5 5 20 JlomamHee 3amaHue
HOpMaJbHast popma) KonTponphas
pabota
6 [IpoexTrBHEIE 5 5 20 JlomamHee 3amaHue
MPOCTPAHCTBA
Ix3zamen 6
Hmozo 3a 2 cemecmp: 30 30 6 124
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m | HammeHnoBaHue paszjesia Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM

AUCHUNJINHBI (MOLYJIs1)

Hunommuwtit nomox 2 cemecmp

Bunuuelineie u
KBaJ[paTHYHbIE HOPMBI

Teopema 0 1BOMCTBEHHOCTH Ha OANPOCTPAaHCTBAaX. MaTpuiHbIe
XapaKTepUCTUKN OMIIMHEHHBIX (JOpM Ha OJJTHOM MPOCTPAHCTBE.
CHMMETPHUYHOCTD U KOCOCUMMETPUYHOCTh. OrpaHnueHre OMIMHEHHON
¢dopmel. [lnaroHanu3yeMocTb cuMMeTpudeckux GopM. CUMMETPHUYHBIN
I'aycc. Meton SIkoOu. bunmHelinbsie GopMBI HaJl re0panvecky 3aMKHY ThIM
nosieM. bunmneitHpie GopMBI Ha/T TTOJIEM BEIIECTBEHHBIX 4ricen. CUrHaTypa u
ee reoMeTpuueckuii cmoici. KBanparuansie popmbl. CBS3b € reCCHaHOM.
Kputepuit Cunbpectpa. CkanspHsle npousBeaeHus. OpToroHaabHbIE U
OPTOHOPMHPOBAHHBIC 0a3UCH. 3ajaHNe CKAISIPHBIX MPOU3BEICHU B
Oaszucax. OpToroHaJbHbIE MATPULIBL.

EBKJ'II/I}_IOBI)I IIPOCTpaHCTBA

EBknmuoBsl mpoctpancTia. [JnuHb 1 yriel. ['eoMeTpudeckue TeopemMbl
MIKOJIbHOW TeomeTpuu. Kiaccudukays eBKIHI0BBIX TPOCTPAHCTB.
Optoronammzarnus I'pama-IlImuara. QR paznoxenune. @opmyrna Atara mist
opTorpoekTopa. MeToa HauMeHbIUX KBaapatoB. Matpuna ['pama u ee
cBoiicTBa. OpHeHTAaIVsI BEIIECTBEHHOTO MpocTpancTBa. OpUEHTHPOBAHHBIE U
HE OPUEHTHUPOBAHHBIE 00HEMBI.

DPMHUTOBBI POCTPAHCTBA

IMonyropa nunetinbie hopMbl Hag C. DpMUTOBBI (GOPMBI, KX CUTHATYPA.
Kanparuunsie ¢popmbl, monsipu3aliionHas (hopMyiia. DPMUTOBBI CKAISIPHBIC
npomsBeieHns1. O630p TEOMETPHH SPMUTOBA MPOCTPAHCTBA.
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JIunelinpie onepaTopsl

JIuneiinple onepaTopsl. MaTpula TMHEHHOTO OTlepaTopa U IIpaBHia €€
3aMEHbl. XapaKTEePUCTUKU JIMHEHHOro oniepatopa. HBapraHTHbIE
MOJNPOCTPAHCTBA U OTPaHUYCHHE JTHHEHHOTO oneparopa. CoOCTBEHHbIE
3HAYEHUS U BEKTOPEHI, CBA3b CO CIIeKTpoM. JleMMa o cTabuin3anum.
[Juaronanusyemocts oneparopa. Co6CcTBEHHbIE OAIPOCTPAHCTBA.
Anrebpandeckas ¥ reoMeTpuyecKasi KpaTHOCTH COOCTBEHHOI'O 3HAUEHUS U
CBA3b MEX Ay HUMH. [Ipru3HaK U KpUTepuu TuaroHalIn3yeMOCTH JTUHEHHOTO
onepatopa. MuBapuanTHbIe oanpocTpaHcTBa Hajg R. ConpsxeHHOE
nuHelHoe oTobpaxkeHue. CaMoconpsHKEHHBIC (CHMMETPHISCKIE)
onepaTopsl. J(naroHanan3yeMocTb CaMOCOIPSKEHHBIX ONIEPATOPOB B
OpTOHOPMHPOBaHHOM Oasuce. [IpuBeneHre KBaApaTUIHON HOPMBI K
TJIABHBIM OCSIM. J[BHXKEHUS: OPTOrOHAIBHBIEC M YHUTAPHBIE OIIEPATOPHIL.
Teopema 0 KaHOHUYECKOM Bufie ABMKCHUN. CIIEKTpaIbHOE PA3I0kKEHHUE.
HopmMmanbHble onepaTopsl U UX AMaroHanu3anus. TeopemMa o CHHTYJISPHBIX
6azucax. SVD mist Mmatpuisl. @PpodeHnycoBa HOpMa MAaTPHUIIBI U €€ CBOWCTBA.
Teopema Dxkapra-SIHra 0 HU3KOPAHTOBOM MIPHOIIKESHUH.

KH® (;xopnanoBa
HOpMaJibHas (hopMa)

PasnoxeHue npocTpaHcTBa ¢ MOMOIIBIO OIIEPATOPA U B3aUMHOIIPOCTBIX
MHOTOWICHOB. ['€OMeTpUYECKUil CMBICI KPATHOCTU KOPHS
XapaKTepUCTUYECKOr0 U MUHMMAaJIbHOTO MHOTOWICHOB. JKopraHoB 6a3uc u
JKOpIaHOBOM HOopManbHOU hopmel CKHD).

IIpoekTuBHBIE
IIPOCTPAHCTBA

[IpoekTHBHBIC MPOCTPAHCTRBA M MOANPOCTpaHCcTBA. OTHOPOIHBIC
KoopauHaThl. AQQHUHHBIE KApThl 1 HEOJHOPOAHBIE KOOPAHHATHI.
[IpoexTuBHBIC TpeodpazoBanns. CBsa3b ¢ 3D rpadukon.
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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. TarapuukoB, O.B. Jluneitnas anre6pa: yueObnuk ans By3oB/ O. B. TarapHukos,

A. C. Uyiiko, B.T.Illepmnues; mox obmeit penakuuedr O. B. TarapaukoBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 273 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19275-9.
— Tekcr : onexrponnbri // OOpazoBatenbHas r1natrdopma FOpaiit  [caiiT]. —

URL: https://urait.ru/bcode/556226.

2. lunun, W. A. Jluneitnas anreOpa. 3amauHuik : ydeOHOe mocobue miasi By30B /
U. A. lllumua. —  MockBa :  UznmarensctBo  HOpaiit, 2025.— 118 c.—  (Bricmiee
oOpazoBanue). — ISBN 978-5-534-14382-9. — Tekct : snekTpoHHbId // OOpa3oBaTenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/567570.

3. JluneitHas anredpa v aHATMTHYECKAs TEOMETPHUS : YIeOHUK U TIPAKTUKYM 7151 BY30B / E.
I'. I[lnotnukoBa, A. II. MBanos, B. B. JlorunoBa, A. B. Mopo3oBa ; nox peaakuueir E. I'.
[TnoTHUKOBOM. — 2-¢ W3]1., epepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2025. — 416 c.
— (Bpiciiee oOpaszoBanme). — ISBN 978-5-534-18887-5. — Tekct : 3neKTpoHHBIH //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560611.

4. Jly6sruna, E. H. Jluneitnas anre6pa : yueOnuk juist By3oB / E. H. Jly6sruna, E. M.
BeutomoB. — 2-e u3a. — Mocksa : M3marensctBo HOpaiit, 2025. — 150 ¢. — (Beicuiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
mardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/565745.

Hononnumenvnan r1umepamypa:

1. BypmucrpoBa, E.b. Jluneiinas anreOpa: y4eOHMK H TPAaKTUKyM Ui BY30B /
E. b. Bypmuctpona, C.TI'. JlobanoB. — Mocksa : UsnmarensctBo HOpaiit, 2025. — 421 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-15839-7. — Tekct : 9IeKTpOHHBIA //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560017.

2. Cabwuros, U. X. JIunelinas anreOpa U aHATUTHIECKAS TEOMETPHS : ydeOHOE ITocoOue JIst
By30B / U. X. CaburoB, A. A. MuxaneB. — 2-e u3[., ucnp. u jon. — Mocksa : M3naTenscTBo
[Opaiir, 2024. — 258 c¢. — (Bricmee oOpazoBanne). — ISBN 978-5-534-08941-7. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/539950.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM U oOecTieurBaroleii MpoBeieHNe BeexX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIIAIOT COO0H yueOHbIE ayAUTOPUU AJIs IPOBEICHUS 3aHATHH
JEKIMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
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WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro odopynoBanus. [lomenieHns yKOMILIEKTOBaHbI CHEIMATN3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JMUAMU C OIPAHMYEHHBIMU BO3MOKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
o0ecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNoCTaBIAETCA AOCTYN (B TOM 4YHCJE YAaJeHHBIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa Ccblika
(u31aHus, Kypca, I0KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3HOHHOE
TeXstudio 3apyOexKHOE CBOOOHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
IporpamMmHoOe o0ecnieyenne JUIs IVIAHUPOBAHHUS U YY€TA BPEMEHM:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | muueHsnoHHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHIEMOE

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4alOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B nporuecce nzyuenus aucuumuinHbl (Monyns) «JIunelinas anrebpa u reomerpus (IUJIOT).
YacTb 2» B paMKax TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH B KaXKJIOM CEMECTPE UCTIOIb3YIOTCS TaKHe
BUAbl y4eOHOW paloThl, Kak JEKLHs, CEeMUHAphl, KOJUIOKBUYMBI, KOHTpPOJIbHBIE DPAaOOTHI U
JIOMAIlTHUE 3aJaHusl, a TAKKE pa3IU4HbIe BUIbl CAMOCTOSITENILHON padOThl 00ydaroIUXCs IO
3aJJaHMI0 TIpenojaBarTessi, HalpaBleHHbIE HA Pa3BUTHE HABBIKOB NMPOQECcCHOHATBHOMN JIEKCHUKH,
3aKperyIeHHe MPaKTHYECKUX MPO(eCCHOHATBHBIX KOMIETEHIIUN, MOOIIPEHIE UHUITUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KECHHE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJCHCTBHSL.

Jns ycnenmHon moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBLCA C TEMOU
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HUMCTb BO3MOXHOCTL AKTUBHO Y4YdaCTBOBAThL B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee,

B mpouecce moArotoBkM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIU3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMHBIINCH C JICKIHSIMH, YI€OHUKaMH M JIONOJHUTEIbHBIMUA HCTOYHHKAMH,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISI OCHOBHBIE UI€H, TEPMHUHBI U (POPMYIIBL.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKK UX MPAKTHYSCKOTO MPUMEHEHHUSI.

Jomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[lpu pabore Ham JOMAIIHUMH 33/JaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I N CpOKaMH BBIIIOJIHCHUA. PCKOMGHI[yeTCﬂ pa36I/IBaTI) 3aJJaHusI Ha JTallbl, 4TOOBI
U30eKaTh MEPErpy3Kd W Jydille YCBOUTh MaTepuai. Mcrmonb30BaTh pa3iuyHble UCTOYHUKH
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTHHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCHEKTaMH JeKIui (06paboTka TeKkcTa), HOBTOPHOE U3ydeHHE YUeOHbIX MaTEpUaOB IJIaHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YIeOHO-NCCIIETOBATEBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHMHA 10O
aucuumiInne (Moayo) «JIuneiinasi anreopa u reomerpus (nujor). Yacrp 2»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISICTCS B BUAE TEKYLIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTallud B
KaXXJI0M CEMECTpe.

I[Ipome:xxyTouHnasi arrectauMsi 1O JAUCHUIUIMHE (MOAYNIIO) B KaXJIOM CEMECTpE
ocymiecTBisiercss B (opMe IK3aMeHa, TIpU OSTOM MPOBOAMTCA OLEHKA KOMIETEHIIHH,
c(hOpMHUPOBAHHBIX MO TUCITUTLINHE.

Jns oueHMBaHHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOUYHOW AaATTECTALUU
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
MATUOAIIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

JecatudasnbHast  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, M3JIOKECHHBIMH B
9 OTIUYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH

8 OTIWYHO CaMOCTOATCIIBPHO M JIOTHYCCKH ITOCICA0OBATCIPHO OTBCYACT Ha

BCC€ BOIIPOCHI, aKIICHTUPYSA BHUMAaHHUEC Ha HanboJlee BaKHOM.
Vmeer AHAJIM3UPOBATh, CPABHUBATD, KJ'IaCCI/I(l)I/II_II/IpOBaTI:,

000011aTh, KOHKPETH3HPOBAaTh W  CHCTEMAaTH3MPOBATH
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

I/13y1IeHHI>II71 Marepuaa, BbBIACIAA KIIOYCBBIC MOMCHTBI U

YyCTaHaBIUBas Yetko

¢dbopmynupyet
pesy/ibTaThl AHAIN30B U JPYIUX HCCICAOBAHUH, a TaKKe

IPUYUHHO-CIICICTBEHHBIE
YBEPEHHO

CBSI3H.
OTBETHI, HUHTEPIPETUPYET
pemaer ciokHblEe 3amaud. CTyIEHT XOpOIIO 3HAaKOM C
METOAAaMH UCCIIEAOBAHHS, HEOOXOAUMBIMH AJISl IPAKTUYECKOM
NEeSITEIIbHOCTH, U YMEET CBS3bIBATh TEOPETUUECKUE ACIIEKTHI
JUCHUIUTMHBI (MOIYJIsT) C MPAKTUIECKUMHU 3a/1aduaMH.

Xoporo

Xoporo

CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B TOJTHOM
obbeMe paboueii mporpaMMBI M CAMOCTOSATEIHHO, TOTHICCKU
MOCJIeTIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKICHTUPYA BHUMAHUC Ha HaH60nee 3HA4YUMBIX MOMCHTAax.
OH yMeeT aHAJIM3UPOBaTh, CPABHUBATH, KIIACCUDUIIMPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
I/I3y‘IeHHBII71 Martcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBIIMBas MPUIHHHO-CIICICTBCHHBIC CBSI3U.
@OopMyJIMpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl AHATM30B W APYIMX HCCICOBAHUM, a TaKKe
pelIaeT CIIOKHBIC CUTYaIlMOHHbIC 33/aun. CTyIeHT XOpOIIo
3HAaKOM C MCTOJaMH HMCCIICOOBAaHUI, HCO6XOILI/IMBIMI/I JJIA
yMmeer

npeaMeTa C MNPAKTHYCCKUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBATh

TCOPETUYCCKUE ACICKThI

3agadyaMu.

YILOBJICTBOPI/ITG)HLHO

YILOBJICTBOPI/ITG)HLHO

CryneHT o6nagaet 6a30BBIMU 3HAHUSIMH 110 TUCITUTLTHHE, HO

WCIIBITBIBACT TPYMAHOCTH MPH CAMOCTOSITEIBHBIX OTBETAX U
HCIIOJIb3YEeT HETOUHbIC (hopMynupoBKH. B Xoie oTBeTOB OH
JIOTTYCKAEeT OMIMOKHU, Kacaroluecs CyTH BOHpocoB. CTyleHT
CIOCOOEH pelaTh TOJBKO CaMbIe ITPOCTHIC 33141 U BJIaJIeeT
JIUIIHF MUHUMAIIEHBIM HA00pPOM METO/IOB UCCIIEOBaHUS.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaMeTy U HE MOXKCET OTBECTUTHL Ha BOIIPOCHI, JAXXE CCIIN
npenogaBaTeiib 3a1a€T

JOIIOJIHUTCIIBHBIC HaBOJAIIHUC

BOIIPOCHI.

Hucnunnuna (Moaynb) «JluneitHas anreOpa u reomerpus (muiot). Yacts 2» B KaxaoM
CEMECTpPE OLIEHUBAETCSI CIEAYIOIUM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ Onucanne
Ilunomnwiii nomox
Homamraue 3amanus | 10% | Habop 3a1au o Temam Hepenu
WNunuBunyanbHble 20% | ManuBuayansHbIE HAOOp 33124 110 TeMaM Heaelu
JOMAIITHUE 3aJaHNs
KonTponbHble 20% | [TucemenHas paboTa ¢ HAOOPOM 3aj]1a4, KOTOPbIE HY>KHO PEIINTh 3a
paboThI OTpaHUYEHHOE BpeMs
Komnoxsuym 20% | YcTHBIC OTBETHI Ha BOIIPOCHI, CIIMCOK KOTOPHIX M3BECTEH CTY/ACHTY 3apaHee
DK3aMeH 30% | ITucbmenHast paboTa ¢ HAOOPOM 3aja4, KOTOPBIC HYKHO PEIIHTD 3a
OTPaHNYEHHOE BPEMS
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®opMmy.ia pacyéTa HTOrOBOI OIEHKH IO JUCHUILINHE (Moay.ai0) «JInHeliHas anredpa
U reomMeTpus (muJaor). Yacrp 2»:

IunotHelii morok: «0,1xcpegHee 3a poMamHue 3amanus + 0,2 XcpemHee 3a
WHIUBUlyaJIbHbIE JoMamniHue 3amanus + 0,2 X cpenHee  3a KOHTPOJIbHBIE  pabOThI  +
0,2 x komokBuyM + 0,3 X s3K3amMeH».

Texkyummii KOHTPOJIb YCIIEBAEMOCTH 00Yy4AIOIIUXCS MO0 AUCHUTIHHE (MOTYJIIO)
IIpuMepHbIe TeMbl K KOJJIOKBUYMY

Tema «Cucrembl JIMHEHHBIX yPABHEHHID»
— CoBMecTHasl U HECOBMECTHAs CUCTEMa
— Omnpenenénnas U HeonpeaenéHHas cucTeMa
— OIHOpOAHAsA U HEOJHOPOJHAs CHCTEMA
— Marpuna
— I'nmaBHast u moOoYHas AUArOHAIN
— DneMeHTapHble peoOpa3oBaHusl CTPOK
— CryneHuarslii BUJ MAaTPULIbI
— I'naBHbBIE U CBOOOHBIE IEPEMEHHbBIE
— Kak no cryneHuatoMy BUIy IIOHATB, YTO CUCTEMA ONpEIEIIeHa?
— CKOJIBKO MOXET OBITh PELICHUN Yy CUCTEMBbl JIMHEWHBIX YpaBHEHUM?
— Ilpsimoit xon anropurMma ["aycca
— OOparsbiii xon anroputMma ["aycca
Tema «Onepanun Hax MaTpHIAME
— CyMma maTpun
— Hyneas matpuna
— IIpousBeneHune MaTpuLbl HA YUCIIO
— IIpousBenenune MaTpuil
— Ilpumep HEKOMMYTATHBHOCTH MAaTPUYHOI'O YMHOMXKECHHS
— KoMMyTHpyromuye MaTpuisl
— Jlenurenu vy
— HunenoreHTHBIE MaTpUILBI
— TpaHcnioHHpOBaHME MaTPHIL
— CuMmeTpudHas MaTpuLa
— Cnen MaTpuilsl
— bylouHOE yMHOXEHME MAaTpHULY
— YMHOXEHHE Ha IMaroHalbHYIO0 MaTpUILy
— TpancnioHupOBaHKE OT MPOU3BEACHUS MaTPULL
— Crnen OT NpOU3BENCHUS MATPHI]
Tema «O0paTnbie MaTpunbl. MaTpHyHbIe YpaBHEHUN»
— EnuHnunas matpuna
— OOpaTHas mMaTpuia
— Marpuisl snemenTapHbix npeodpaszosanuit I, 11, 111 Tunos u ux obpaTtHbIe
— IloagcTaHoBKa MaTpUIlbl B MHOIOWIEH
— Marpuipl, KOMMYTUPYIOIIME C THATOHAIBHOW MAaTPULIEH C pa3HbIMM YHCIAMHU Ha
JaroHajin
— Krnaccudukanus cucteM JUHEHHBIX YpaBHEHUN
— CBs3p 00paleHNus MaTPULl C YMHOXKEHHEM M TPAHCTIOHUPOBAHUEM
— DOKBHBaJIEHTHBIE YCIIOBUS OOPATUMOCTH MAaTPHIIbI

— IlocTaHOBKa B MHOTOUJICH MaTPHUIIbI C_lAC
— AJNTOpUTM MOUCKA 0OpaTHOM M MPOBEPKH 0OPATUMOCTH
— AnropuTM penieHus ypaBHeHuit AX = B
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— CBs3b oOpallleHus: MaTpUIl C YMHO)KEHHEM M TPaHCIIOHUPOBAHHEM
— Tonbko KBagpaTHBIE MATPHUIBI OOPATUMEI
Tema «LU-pa3zioxenue»
— LU-paznoxenne
Tema «BekTopHBIE POCTPAHCTBAY
— BekTopHOE poCcTpaHCTBO

— TIpuMep BEKTOPHOTO TIpocTpancTBa oTanuHbli ot RN mim marpun
— IloAnpocTpaHncTBO BEKTOPHOTO MPOCTPAHCTBA
— JluneitHas KOMOMHAIIMS BEKTOPOB
— JInHEeHO HE3aBUCUMBIN HaOOp BEKTOPOB
— KomHeapHbie BEKTOPBI
— KoMmanapHsie BEKTOPBI
— JluneitHas 0060109Ka CHCTEMBI BEKTOPOB
— Ilopoxnaroniasi cuctema BEKTOPOB
— basuc
— Pa3MepHOCTh BEKTOPHOTO MPOCTPaHCTBA
— Koopaunate! BekTopa B 6asuce
— Marpuna nepexoaa MexIy 6azucamu
— Kpurepuil noanpocrpancTsa
— JlocTaToyHOE yCIOBUE JTUHEHHOW 3aBUCUMOCTH B N-MEPHOM MPOCTPAHCTBE
— Tpu SKBUBaJIGHTHBIX YCJIOBUS [ Oa3uca B N-MEPHOM MPOCTPAHCTBE
— Kpurepuil noanpocrpancTsa
— CoBnasieHue pa3mepoB 0a3ucoB
— AnropuT™m BblIeTIeHHs 0a3uca U3 CUCTEMBI BEKTOPOB
— AnropuT™ BbIZIETIEHUS 0a3uca U3 CUCTEMBbI BEKTOPOB
— AJNTOpUTM JONOJHEHUS JTMHEHHO HE3aBUCHMOM cucTeMbl 70 Oazuca
Tema «Onpeaenurenn MaTpum»
— Omnpenenutenu MaTpullbl 2 Ha 2 U 3 Ha 3
— 1 J-BIif MUHOpP MaTpPHIIbI
— 1 j-oe anrebpanveckoe JOMOJHEHUE MaTPHUIIBI
— HeBbIpoxkaeHHas MaTpula
— Ilpucoenuuénnas matpuna
— ®opMmyna pas3oKeHUs ONPENEIUTENs 10 CTPOKE
— V3MeHeHue ornpenenuTens Npu JIeMEHTapHbIX IpeoOpa3oBaHUIX
— OmnpenenuTenb TPAaHCIIOHUPOBAHHOM MaTPHIIbI
— OnpenenuTens TPOU3BEIECHUS MATPUL]
— Kpurepnii 00paTUMOCTH B TEPMUHAX OMPEICIIUTEINS
— OnpenenuTenb BEPXHETPEYTOIBHON U HUKHETPEYTOJIBHOM MaTpHI]
— CBA3b IMHEWHOW 3aBUCUMOCTH M ONPEICITUTEIIS
— JIMHEWHOCTH ONpPENENUTENS 10 CTPOKE
— Mertoa Kpamepa
— Omnpenenutens 0OpaTHON MaTPUIIBI
— SIBHBIE opMyIIBI 00paTHOM MaTpUIlbl (Yepe3 anredpanyeckue TOTOTHEHHMS)
— OnpenenuTenb TPOU3BEIEHUS MATPUL]
— Kpurepnii 00paTUMOCTH B TEPMUHAX OMPEICIIUTEINS
— Metoxn Kpamepa
— Omnpenenutesb 00paTHON MaTPUIIbI
— SIBHBIE GOPMYIIBI OOpATHON MaTPHUIIBI
— Omnpenenurens Bannepmonna
Tema «®@yngameHnTalbHAsE CHCTEMA peLleHUI»
— CTpOYHBIM paHT MaTPHUILIbI
— ba3ucHblil MUHOD
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— @yHJaMEHTAJIbHAsA CUCTEMA PEIICHUMN
— TpuBuanbHas OLeHKa HAa PAaHT MAaTPULIbI
— Teopema o 6a3uCHOM MHUHOpPE
— Hanuuue HeHyJeBOIrO pelIeHHsl CUCTEMbI B TEPMUHAX paHIa
— Pa3MmepHOCTh NpOCTpaHCTBA pEICHUN OTHOPOJHONU CUCTEMBI
— CBs13b penieHuil 0JTHOPOJHON U HEOJHOPOJAHON CHUCTEMBI
— Teopema Kponekepa-Kanennu
— Pasmepuocts ©®CP
— Hannuue HEeHyneBOro peleHns CUCTEMbI B TEPMUHAX paHra
— Teopema Kponekepa-Kanemm
Tema «Cymma u nnepeceyeHue NoAMPOCTPAHCTBY
— llepeceuenne nmoAIIPOCTPAHCTB
— IIpumep, xorna o0beIMHEHUE MOAIPOCTPAHCTB — HE MOANPOCTPAHCTBO
— CyMMa noanpocTpaHCcTB
— IlpsimMast cymMa IByX ITOJANPOCTPAHCTB
— Teopema o HenosiHOM Oa3uce

— CBsI3b pa3MEpPHOCTH CYMMBI U Iiepecedenus noanpocrpancts (bopmyna ['paccmana)

— Aunroputm nnoucka @CP
— AJTOpUTM MOUCKA CKEJIETHOTO Pa3IOKEHUS

10.

IpuMepHbIe BONMPOCHI 1Jisi CEMUHAPOB (OCHOBHOI YPOBEHb)
2 cemecTp

bunuHeiinble U KBagpaTH4HbIe GOPMBI

UYro Takoe OmnnHelHas ¢popMa U Kak e€ MaTpulla CBsi3aHa C CHMMETPUYHOCTBIO U
KOCOCUMMETPUYHOCTHIO?

OOBbsiCHUTE TOHATHS OPTOTOHAJIBHBIX JOMOJHEHUI 1 HEBBIPOKIEHHOCTH OMIIMHEHHON
(GbopMBl, ¥ IPUBEUTE IPUMEP HEBBIPOXKICHHON (POPMBI.

I[OK&)I(I/ITG TEOpEMY O JBOMCTBEHHOCTH Ha MoANPOCTPAHCTBAX IJIA OMIMHEHHBIX (I)OpM

Kakmne MaTpuuHbIe XapakTepUCTUKHU SBISIOTCS WHBApUAHTaMU OUITMHEHHON (hOpMBI
(paHr, HEBBIPOKICHHOCTD ), U TIOUEMY CJI€]T HE SIBIIACTCS?

Kak paznoxuts m00yto ounuHeiiHyo GopMy B CyMMy CUMMETPUYECKON U
KOCOCHMMETPHUYECKOH YacTei?

YTo mpouCXOAUT C OTpaHUYCHHEM OMIMHEWHON (GOpMBI Ha MOJIPOCTPAHCTBO U KOT/1a
OHO HEBBIPOXKJACHHO?

OnummMre AMaroHaaIu3yeMoCTh CUMMETpUYeckux Gopm u Meto SAkobu ams ux
JMaroHaJIN3aluu.

Knaccugunupyiite cuMMeTpudHble OMIMHeHHbIe (JOpMBI Ha/l are0pandecku
3aMKHYTBIM IOJIEM U HaJl MOJIEM BEIIECTBEHHBIX YHMCEJl, BKIIOYasi CHTHATYpY.

Cespxute KBaipaTHuHbIe (POPMBI C OMITMHEMHBIMU U OOBSICHUTE T€OMETPUUYECKUI CMBICI
CUTHATYpBHI.

ITpumenure kputepuii CunbpBecTpa i ONPEEIICHUS OJI0KUTENBHON ONPENEeIEHHOCTH
KBapaTuuHOU Gopmbl Haja R.

EBK/In10BBI IPOCTPAHCTBA

UTto Takoe eBKIM0Ba HOpMa BEKTOpa U HepaBeHCTBO Kommu-byHsakoBckoro?

Kaxk onpeaennuts yroia MexIy BEKTOPaMH B €BKIMOBOM IPOCTPAHCTBE U TEOPEMY
[Tudaropa?
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3. Onumute mporecc oproronanuzamnuu ['pama-IlImuara u QR-paznoxenue.

&

Yto Takoe MPOEKIMs U OpTONPOeKIus, U npuBeaute Gopmyiny BABA st mpoektopa.

5. Kak BBIYHCIUTH PACCTOSHHE MEX/Y BEKTOPOM M IOAMPOCTPAHCTBOM, U YTOJ MEKIY
HAMU?

6. OOBsACHUTE METOJ HAUMEHBIINX KBAJPATOB U €TO CBA3b C MPOCKIHUIMHU.
7. Yro Ttakoe maTpuna ['pama 1 Kak OHa UCTIONB3YyeTCs I K-MepHBIX 00BEMOB?

8. Kak n3mensiercst 00bEM 1o ACWCTBUEM JTMHEHHOTO OTOOPaYKEHHSI ¥ TIPU CMEHE
o0pa3yonmx napauenenumnena’

9. Omnpexnenurte OPUEHTUPOBAHHBIN N-MEPHBIN 0O0BEM U €0 CBSA3b C OMPEICIIUTEIEM.

10. Kak knaccuuuupoBaTh €BKJIHIOBBI IPOCTPAHCTBA U CBECTH UX K IIKOJIBHOM
reomeTpun?

I'eomeTpusi MaJIbIX pa3MepHOCTeii

Kaxk onpenenuts yrosi Mexay AByMs NpsiMbIMU B R"2 1 ux napamienbHOCTh?
Onummre TpoeKLrIo BEKTopa Ha npsamyto B R*3 u dhopmyiny ams opTonpoekTopa.
Pemnre 3a1auy Ha HaxX0XJI€HUE PACCTOSIHUSA OT TOUKH JO IJIOCKOCTH B R"3.

Kak HaliTu yroy Mexay BEKTOPOM U IJIOCKOCTBIO B R*37?

[IpuBeauTe npumep oproroHanuzanuu B R*2 ¢ nomoimpto ['pama-IlImuara.
Brraucnute 06b€M napasienenumnena, 3aJaHHOro BeKTopamu B R"3.

Kak onpenenuts, saBisieTcs M cucTeMa BEKTOPOB B R™2 opToHOpMHUpPOBaHHOM?
Pemnre reomMmerpuyeckyto 3aady: HalAUTE NPOEKIMIO TOUYKH Ha NpAMYI0 B R"2.

©oNo R WDNE

Onumure BpameHue B R*2 kak OpTOroHaJIbHBIN ONIEPATOP U €r0 MaTpULLy.

[HEN
o

. Haiimute paccTosiHue MeXay IByMsl ITapauleIbHBIMU IUIOCKOCTAMU B R”3.

JInHelHbIE ONIepaTOpPbI

1. Yro Takoe MaTpulla JMHEWHOTO OllepaTopa U Kak OHa MEHsIeTcs IpU cMeHe Oa3uca?

2. llepeunciure XapaKTEpUCTHKY JMHEIHOTO OnepaTopa: ciell, OpeIeUuTeNb,
XapaKTepUCTUUYECKUA MHOTOYJIEH U T.A.

3. OObscHUTE KpUTEPUHN 0OPATUMOCTH JIMHEMHOTO ONlepaTopa U CBsI3b C MHBAPUAHTHBIMU
MOJMPOCTPAHCTBAMH.

4. Yro Takoe COOCTBEHHBIC 3HAUCHMS I BEKTOPHI, U KOTJIa OTIEPATOP TUArOHAIU3YEM?

5. Jlokaxwure cBA3b MEXKIY alredpanyeckoi U reoMeTpUUecKoil KpaTHOCTSIMU COOCTBEHHBIX
3HAYCHUMN.

6. OmnummTe conpsHKEHHOE OTOOPAKEHHE M CAaMOCOTIPSHKEHHBIE ONIEPAaTOPhI B €BKIM0BOM
IPOCTPAHCTBE.

7. Kaxk mpuBecTu KBaJpaTHUHYIO (OPMY K IIIaBHBIM OCSIM C MTOMOIUIBIO0 CaMOCONPSIKEHHBIX
onepaTopoBn?

8. TlepeunciuTe ceMb SKBHBAJICHTHBIX YCIIOBHM IS OPTOTOHAIBHOTO OIepaTopa.

9. OnmmmuTe TeopeMy O CHHTYJSIpHBIX Oazucax (SVD) u e€ mpuMeHeHne K HU3KOPaHTOBOMY
IpUOIINKEHUIO.

10. Kak knaccuuupoBaTh OpTOroHalIbHbIE onepatopsl B R2 u R"3?
KH® (:koparanoBa HopMaJbHasi Gopma)

1. Yro Takoe yTBepakKAECHUE O MOACTAHOBKE OIIEPAaTOpPa BO B3aUMHO ITPOCThIE MHOTOWJIEHBI?
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8.
9.

OO0bsicHUTE TEOPEMY O PA3JI0KEHUU MPOCTPAHCTBA B MPSMYIO0 CYMMY KOPHEBBIX
MOAMPOCTPAHCTB.

Kak onucaTs M”HBapuaHTHBIE MOJIMPOCTPAHCTBA YEPE3 TEOMETPUUECKUN CMBICI
KpaTHOCTEH KOpHEM?

Ornpenenure )KOpIaHOB 0a3UC U KOPJaHOBY HOpManbHYIO hopmy (PKHD).

Hoxaxute TeopeMy o JKH®D 111 HUIBIOTEHTHBIX ONepaTopoB U HOPMYITY IS
KOJIMYECTBA KJIETOK.

Onuiute Teopemy o XKH® st mpousBosibHOTO oniepatopa u paznoxenue lypa.

UTto Takoe OTHOLIEHUE PAaBEHCTBA 10 MOJYJIIO ITOANPOCTPAHCTBA U JIMHEHHAS
HE3aBUCHUMOCTb 110 MOJYJIFO?

[IpuBenuTe anropuT™ MOMCKa XKOpaaHoBa 0asuca "cBepxy BHHU3' Ha MpUMepe.
Kak ncnonb3oBarh 37eMeHTapHbIe TPeoOpazoBanus 1ienoyek s nocrpoenus JKHD?

10. Knaccudunupyiite nuneiinsie onepatopsl 1mo ux JKH® u 00bsicHUTE €TUHCTBEHHOCTb.

IIpumepHbIe 3a1aHNS 10 KOHTPOJILHOMH padoTe

1. Pemu cucremy AX = B, rzie

2. Boimumm 6a3uc pemennii (PCP) cooTBeTCcTBYMOMIECH 0HOPOIHOMN cucTeMbl AX = 0;
Haiisim penieHust HEOTHOPOJHOM CHCTEMBI IMHEIHBIX ypaBHeHUH AX = D.
3anumm perieHus: HeogHopoauou CJIY uepes OCP, yepes 6a3uc, rae

1 12 -1 =2 0

3. Jlana marpunia A € M3 3(R).

-2 4 -2
-1 -1

A= 2
6 —3 —6

1. Haiingu LU-pa3noxxenue mst A.

2. Haiinu pa3noxenue A B IpoU3BEICHUE 3JI€MEHTApHBIX MAaTPHLL.

3. Haiimu onpenenuTens MaTpuibl A.
4. 3anumu MaTpHIly THHEHHOrO omeparopa noopota Ha 30 rpaaycos B R2.
5. B mpoctpancTee R® 3a1aHbI BEKTOPBI

-3 -1 2
Ly = 6 |,v= 3 ].v
-1 1 1

[ =]
Il
|

-
|
|
o
=
[ 3=
Il
|
— LT b

1. TIposeps, uto fi1, f2, f3 popmupyroT 6asuc B R3.

2. Haiigu maTpuiry nmepexoza ot cranaaptHoro 6asuca {e1, €2, €3} k 6azucy {f1, f, fa} u

MaTpHILy [epexojia B 00paTHOM HalpaBICHHUH.
3. Haiinm xoopauHaThl BEKTOPOB V1 1 V2 B 6asuce {f1, f2, f2}.
6. IIpoBeps, sBusiercs au oroOpaxenue auHeHbIM. ¢ R[X]<4 — R[X]<4, rue
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o(f) =+ £(2) — fg + (fh)’
g=2+x+xLh=x+x2
7. Tlocuwmrait onpeaenurens Matpuiibl A € Mn n(R):

r 1 ... 1

1 = ... 1
A=

1 1 ... =

IIpumepHbIe MHAMBUIAYAJbHbIE JOMAIIHUE 321aHUs] (IMJIOTHBIN MOTOK)

Jdomammnee 3aganue no reme: «CymMma U nepecevyeHue nNOANPOCTPAHCTB)
1. Jns mognpocrpancts U, V < R* Haiinm 6a3uc X cyMMBI M IepecedeHH s, eciu
1 1 1

V = span 21, 1|, 13]]| U=span
1 -1 3

[ S
=]
—

2. IlpoBeps, NeKUT U oArpocTpancTBo U BHyTpH noanpoctpancTea W:
3 1 2
1. U =span 1], |2 . W = span 31, 5

-3 3 —6 -9
—1 -3

2. U = span 2 1. 3 , W= {y eR?
1

-3 —6 9
1 (g 4 —G) ,r_:=()}:
. -1 2 3 . : 31 =2
3 = V = eR3 =
{yER ‘(2 3 l)g [)}. ! {g,r,_]l% (5 4 _l)y (]}.

3. IMycth matpuia A € Mz 3(R) 3amana ciaenyromum o0pa3om:

w
)
1

2 4 -2
A=|-4 -5 1
4 1 -9

1. Haiinu LU-pa3noxxenue ans A, B KoTopoM L — HuxHeTpeyronpHas ¢ 1 Ha [uaroHany, a
U — BepxHeTpeyrojbHasl.

2. Haiimm LU-paznoxenue mns A, B koropom L — HmkHeTpeyronapHas, a U —
BEpPXHETpEyrojibHas ¢ | Ha JuaroHau.

3. Haiinu obpatnbie MaTpuiis! kK L u U 13 nmepBoro myHkTa.

4. Haitnu A—1, ucnionib3ys obpathsie k L 1 U u3 nepBoro myHkTa.

5. Pemm cucremy Ax = B, ucnons3ys LU-pa3noxenue, rae

9

(3]

Jdomamnee 3aqanue no reme: «CMHryJasipHoe pasioxenue (SVD)»

1. V6enucs, uto B mpocTpancTBe R2 co cTraHgapTHRIM CKaNISpHBIM MPOU3BEACHUEM (X, Y ) =
x'y omepartop, 3agaHHElii mo mpaBuay ¢@(X) = AX, SBISeTCS CAMOCONPSKEHHBIM, U
JTUarOHAIM3UPYH €ro B OPTOHOPMUPOBAHHOM 0Oasmce, eclin

2. B mpoctpanctse R? 3aman omeparop ¢: R> — R? mo npasuiy ¢(x) = Ax. Beiichu,
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HAMIETCS TN CKASIpHOE IPOM3BEACHUE TaKOE, YTO ONEPaTop ¢ OyIeT CaMOCONPSIKEH, €CITH:

aa- (1) oa-(171)

3. Ybenuch, uTo B mpocTpancTBe R3 cO cTaHAAPTHBIM CKaISIPHBIM MPOU3BEIEHUEM (X, Y ) =

x'y omepatop, 3amaHHBIi 10 mpaBumy ¢(X) = AX, SBISETCS CAMOCONPSKEHHBIM, U
JTUaroHAIM3UPYH ero B OPTOHOPMUPOBAHHOM 0asuce, eciiu

33)12“[]/[51 AJIsA l'[pOMe)KYTO‘lHOﬁ aTrTeCTalluy 110 TUCHUIIJINHE (MOIlyJ'IlO) 2 ceMecTp

Ne n/mn 3ananue OTtBeT Komnerenunus

1 YkaxuTe paHr OWITMHEHON (OopMBI, 3aTaHHOM 3 [K-2
Matpuieit 3X3 ¢ TpeMsl HeHyJIeBBIMA COOCTBEHHBIMHU
3HAYCHUSIMH.

2 HazoBuTe cBoiiCcTBO OMITMHEHHOI OPMEI, eciu e CUMMETPUYHOCTH [K-2
MaTpHIla paBHA TPAHCIIOHUPOBAHHOW MaTpHIIE.

3 Kak ma3piBaeTcsi cymMmMa CHMMETPUYECKOH U omnuHeitHas Gopma [K-2
KOCOCUMMETPUYECKOH YacTei OMnrHeHON GpopMbl?

4 CKOJBKO COOCTBEHHBIX 3HAUEHUHN ¥ CHMMETPHYECKOM 4 [K-2
omnuHeHO! Gopmbl pasmepHocTH 4 Hag C?

5 HazoBure npu3Hak kBagpaTHIHOMN POpMBI, eciu e€ IIOJOKUTENbHAS [1K-2
MaTpHIA NOJOKUTEIIBHO ONpeeIEHHA. oTpeaenEéHHOCTh

6 CKOJIBKO MOJIOKUTENBHBIX ClIaraéMbIX B CUTHATYype 2 IK-2
KBaJ[paTHYHON OPMBI C HHAECKCOM ITOJIOKHUTEITBHOCTH 2
U oTpuuaTenabHocTu 1?

7 Kak Ha3pIBaeTCst METO/ MIPUBEAEHUS CHMMETPUYECKON Mmetox Skobu OIIK-4
MAaTpHIIbI K JUarOHAILHOMY BUAY?

8 VYKaXuTe 4MCII0 BEKTOPOB B OPTOHOPMUPOBAHHOM 5 OIIK-4
0asnce eBKJINA0BA IPOCTPAHCTBA PA3MEPHOCTH 5.

9 YeMy paBHa JJIMHA €JMHUYHOTO BEKTOPA B €BKJIUI0BOM 1 TIK-2
npocTpaHcTBe?

10 | Kak Ha3bIBaeTCsl HEPABEHCTBO, CBS3BIBAOIIEE Komm- [K-2
CKaJISIPHOE MTPOW3BE/IEHNE U HOPMBI BEKTOPOB? bynsikosckoro

11 | CkoybKO BEKTOPOB COJAEPKUT OPTOTOHAIBHAS CUCTEMA B 3 [K-2
R"3?

12 | HazoBute hopmyiy, KOTOpast BBIPAXKaeT OPTOMPOCKITUIO ¢dopmyna Atata OIIK-4
BEKTOpa Ha TOANPOCTPAHCTBO Yepe3 MATPUILY
oreparopa.

13 | Kak Ha3bIBaeTCs MPOIIECC OCTPOCHUS OpPTOTOHATN3AIINS IK-2
OPTOHOPMHUPOBAHHOTO 0a3uca U3 JINHEHHO I'pama-IImunara
HE3aBUCHMBIX BEKTOPOB?

14 | YkaxuTe 9UCIIO N3MEPEHUI MPOCTPAHCTBA, ECITH 3 IK-2
napajuieienunes, NOCTPOEHHBIH Ha TPEX BEKTOpaXx,
umeet 00béM 0.

15 | Kak Ha3bIBaeTCs JIMHEHHBIN ONEpaTop, 3aAaHHBIN o0OpaTHbIT [K-2
MaTpuIleit, o00paTHOH K JaHHON? oTIepaTop

16 | CkoJIbKO COOCTBEHHBIX 3HAYCHHUU Y JUArOHAIU3yEMOI0 4 IK-2

omnepatopa pazmepHocty 4 Hag C?
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17 | Ha3oBuTe MUHMMANBHBIA MHOTOWIEH OIlepaTopa, €Ciu (A—2)"a(A+1)"b, [K-2
€ro XapaKTepUCTUICCKUN MHOTOWICH PaBeH roea,b<3mab>
(A—2)"3(A+1). 1

18 Kax naspiBaeTcs oneparop, paBHBIM CBOEMY CaMOCOIPSKEHHBIN OIIK-4
COTIPSHKEHHOMY B €BKJIMIOBOM TIPOCTPAHCTBE? (CcUMMeETPHYCCKIH)

orepaTop

19 | CkousbKo KIIETOK B )KOpAaHOBOM HOpMaJbHOM hopme 2 [K-2
HWIBIIOTEHTHOTO OTIEpaTopa pa3MepHOCTU 4 C HHACKCOM
HWJIBIIOTEHTHOCTH 37

20 | Kak Ha3bpIBaeTcs 6a3uc, B KOTOPOM MaTpHIia OIepaTropa JKOpIaHOB 0asuc IK-2

MMEET JKOPJAHOBY HOPMaJIbHYIO (hopmy?
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