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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas nporpamma nucuuiuivebl (Monyisi) «JIuHelHas anrebpa u reomeTpus (IIHIIOT).
YacTte 2» cocTaBieHa B COOTBETCTBUHU C (pellepajbHbIM IOCYIapCTBEHHBIM 00pa30BaTENIbHBIM
CTaH/JIapTOM BBICIIETO 00pazoBaHus — OakanaBpuat mo cnenuansaoct 02.03.01 MaTtemaruka u
KOMIIbIOTEPHbIE HAayKH, Npoduib MaTeMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne MUCHUILTUHBI (MOZYN) JAeT pa3BUTHE AaHATUTHUYECKOTO MBIIIICHHUS, HAaBBIKOB
paboThl ¢ MaTeMaTHYECKUMHU MOJAEISIMHM M IOHUMAaHMs IPOCTPAHCTBEHHBIX CTPYKTYp, YTO
SBISICTCS OCHOBOW ISl JajbHEUIIEro u3ydyeHUs: Oojiee CIOXKHBIX MaTEeMaTHYeCKUX U
KOMITbIOTEPHBIX AUCLUIUINH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas auciumuimiaa (MOIysb) BKIIIOYEHA Y4eOHBIN IUIaH MO MPOrpaMMe MOJArOTOBKH
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HayKu, Mpoduib
MareMaTika U MCKYCCTBEHHBI WHTEIUIEKT M BXOIUT B 00s3aTenbHyl0 4acTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

Jucnunnuna (Monyinb) u3ydaercs Ha 1 Kypcee Bo 2 cemectpe. JlocTymHa it U3y4eHHsl TIoce
YCIIEHIHOT'O OCBOEHUS AUCUUIUINHBI (Monyis1) «JIuHelHas anredpa u reomerpus (muiior). Yacts 1».

Jucnunnuna (Moaynb) «JIuHelinas anredpa u reoMeTpHs» UMEET JIBa YPOBHS MOJITOTOBKHU:
OCHOBHOM U NUJIOTHBIA IOTOK. O0yyarouuecs pacnpeaessoTcs Ha COOTBETCTBYIOIINE YPOBHHU 1O
UTOTaM BXOJHOT'O TECTHPOBAHUS MO AUCHUILIIMHE (MOIYIIIO).

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJs): B (OPMHUPOBAHUU TIIIYyOOKOTrO MOHHUMAaHMS
IIPEAEIIOB, HEIIPEPBIBHOCTH, IIPOU3BOAHBIX U UHTErPAJIOB, a TAKKE UX IPUMEHEHUS B Pa3JIMUHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— O0cBOoeHHE (yH/IaMEHTAJIbHBIX MOHATUN U T€OMETPUUECKUX WHTEpIpeTalvil JINHEHHOU
anreOpsl;

— IPUMEHEHHUE aITOPUTMOB U METOJOB Ul PELICHUSA BEIYMCIUTEIbHBIX 3a/a4;

— HWHTErpanus TEOPUU C J0KA3aTEIbCTBAMU U NPUKIIAJHBIMU MOJIEISAMU.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3Hamb:

— OCHOBHBIE CTPYKTYpPbl T€OMETPHUYECKHX IPOCTPAHCTB: €BKJIMUJIOBBI, SPMHTOBBI,
adduHHBIE U TPOEKTUBHBIE — MX aKCHOMATUKY, HTHBApUAHTHI (JITIMHA, YTOJl, OpUeHTaLus, 00BEM)
U KJ1accu(uKanuio;

— KJIIOYEBBIE TEOPEMBI: CIEKTPAJIbHYIO TEOPEMY JIsi CAMOCOTPSKEHHBIX U HOPMAIbHBIX
OIIEepaToOpOB, TEOPEMY O JKOPJAaHOBOM HOpMabHOM (hopme, TeopeMy DkkapTa—SHra, Teopemy o
CUHTYJISIpHBIX 0a3ucax, npasuiio ['pama—IlImuara;

— IIEHTpaJlbHbIE TOHATHUS TEOPUM ONEpPATOPOB: COOCTBEHHBbIE 3HAYEHHS] U BEKTODHI,
WHBapUaHTHbIE MOJANPOCTPAHCTBA, MHMHHMMAJIBHBIM ¥ XapaKTEPUCTHUYECKMH MHOTOUJIEHBI,
anredpanyeckas 1 reoMeTpruuecKasi KpaTHOCTH, JIEMMa O CTaOMIIN3allly;

— OCHOBHBIE pa3NiokeHus MaTpull u oneparopoB: QR, SVD, cnekTpabHOE pa3znoxeHue,
KOpJaHoBa (hopMa — UX YCIOBHS IPUMEHUMOCTH U T€OMETPUUECKUI CMBICT;

— CBA3b A0CTPAKTHBIX KOHCTPYKIMH C MPUIIOKEHUSIMUA: METO/I HAMMEHBIINX KBaJIpaTOB U
OPTOIPOEKIINH — B PEIPECCUU U ANIIIPOKCUMALIMH; IPOEKTUBHbIE PEOOPa30BaHMs U OHOPOIHBIE
KoopauHaThl — B 3D-rpaduke 1 KOMIIBIOTEPHOM 3pEHUM;

ymembp:

— TNPUMEHATH opToroHann3anuio I'pama—IlIMuara 1y mocTpoeHUs: OpTOHOPMHUPOBAHHBIX
6a3ucoB u nosnydats QR-pa3znoxeHne MaTpuilbl;
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— pewarh 3a7auyd HAaMMEHBIIMX KBaJApaTOB C IOMOIIBIO OPTONPOEKIUN M MaTpHUIlbl
I'pama, BKIIIOYas cily4au JIMHEMHOW 3aBUCUMOCTH IIPU3HAKOB;

— HaxXOAWUTh COOCTBEHHBIC 3HAYCHUSI U BEKTOPHI, CTPOUTH JKOPAAHOB 0a3ucC, MPUBOIUTD
oIeparTop K >KOpJaHOBOM (MM 1HaroHaabHON) (popMe B 3aBUCUMOCTHU OT €r0 CBOMCTB;

— IPUBOAUTH KBAJAPATUUHBIEC U SPMUTOBBI (DOPMBI K KAHOHUYECKOMY By (TJIaBHBIE OCH,
CUTHATYpa), KJIACCU(PHUIMPOBATH ONEPATOPHI (CAaMOCOIPSKEHHBIE, OPTOTOHATIBHBIE, YHUTAPHBIE,
HOPMAJIbHBIC);

— paloTaTh € NPOEKTUBHBIMU U a((OUHHBIMH KOOpPAMHATAMM: MEPEBOJUTH MEXKIY
OJTHOPOJHBIMU M HEOJHOPOAHBIMH CHUCTEMaMH, ONHCHIBATH MPOCKTHUBHBIC MPEoOpa3OBaHMUA,
UHTEPIPETUPOBATh UX B KOHTeKcTe 3D-rpaduku (kamepsl, IPOEKLIKHU, TpaHCHOPMALIH);

6n1a0ems:

— TEOMETPUYECKOW HMHTYULMEH B MHOIOMEPHBIX MPOCTPAHCTBAX: MHTEPIPETUPOBATH
orneparopsl Kak IpeoOpa3oBaHMs (PAaCTSKEHUs, IMOBOPOTHI, OTPAXKEHUs), MOHUMATh CMBICI
OpPTOTOHAIILHOCTH, OpueHTawu 1 00bEma B R* u Cn;

— HaBBIKOM IIEpEeXo0/la MEX]y MPEICTAaBICHUSAMHU: OT a0CTPaKTHOTO OIepaTopa — K €ro
MaTpulie B pa3HbIX 0a3ucax; OT KBaJIpaTU4YHOH (OpMBI — K CUMMETPUUYECKOMY OIEepaTropy U
00paTHO;

— MPaKTHKOH aHaJIN3a yCTOMYMBOCTH M TOYHOCTH: OIICHUBATH BIHMSIHAE 00YCIOBICHHOCTH
Ha pemenue CJIAY u 3agau MHK, ucnonb3oBars SVD as HU3KOpaHToBOW anmnpoKCUMaIuu 1
peryJisipu3anuu;

— KYJBTYpOH CTpPOroro [0Ka3aTejabCTBAa: BBIBOJUTH CIEACTBUS M3 OINpPEACICHUI
(HampuMmep, CaMOCONPSDKEHHOCTb =  BELIECTBEHHBIM CIEKTP), JOKa3blBaTb KPUTEPUU
JUaroHaJIN3yeMOCTH Yepe3 UHBAPUAHTHBIE TIOJIIPOCTPAHCTBA;

— A3BIKOM COBPEMEHHOH NpUKIaJHOW JIMHEHHON anreOpbl: CBOOOAHO HCIOJIL30BATH
TEPMHUHBI OPTOIPOECKTOP, HOPMAIBHBII OTEpaTop, CHHTYISIPHBIE YKcia, GpoOeHnycoBa HOpMA —
U MIOHUMATh UX poJib B data science, YUCIEHHBIX METO/IaX U KOMIIbIOTEPHOI! rpaduke.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YyUYeHUsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHaJ3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METObI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (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 DPMUTOBEI 5 5 22 JlomamHee 3amanue
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 oucyuniunst (Mo0y/s) 190
(¢ ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue AUCHUILIHHBI (MOTYJI5)
Nen/m | HammeHnoBaHue paszjesia Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM

AUCHUNJINHBI (MOLYJIs1)

Hunommuwtit nomox 2 cemecmp

Bunuuelineie u
KBaJ[paTHYHbIE HOPMBI

Teopema 0 1BOMCTBEHHOCTH Ha OANPOCTPaHCTBAaX. MaTpuiHbIe
XapaKTepUCTUKN OMIIMHEHHBIX (JOpM Ha OJJTHOM MPOCTPAHCTBE.
CHMMETPUYHOCTD U KOCOCUMMETPUYHOCTh. OrpaHnueHre OMIMHEHHON
¢dopmbl. [lnaroHann3yeMocTb cuMMeTpudeckux hopm. CHUMMETPUYHBIN
I'aycc. Meton SIko6u. bununelinbsie GopMbI HaJl ATreOpanvecKy 3aMKHYTHIM
noJyieM. buimHeliHbIe GOPMBI HaJT TIOJIEM BellleCTBEHHBIX uncelsl. CurHarypa u
ee reoMeTpuueckuii cmbici. KBagparuansie popmbl. CBA3b C reccuaHoM.
Kputepuit Cunbpectpa. Ckanspssle npousseaeHus. OpTOroHaIbHbBIE U
OPTOHOPMHPOBAHHBIC 0a3HCH. 3ajaHNE CKAISIPHBIX IPOU3BEICHUN B
Oaszucax. OpToroHaJbHbIE MATPHULIBL.

EBKJ'II/I}_IOBI)I IIPOCTpaHCTBA

EBknmuoBsl mpoctpancTia. [JnuHb 1 yriel. ['eoMeTpudeckue TeopemMbl
HIKOJIbHOW TeomeTpuu. Kitaccudukaius 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 OPUECHTHPOBAHHBIC 0OBEMEI.

OPMUTOBBI MPOCTPAHCTBA

[Monyropa nuneitabie hopmbl Hag C. IpMUTOBEI GOPMBI, HX CUTHATYA.
KBagpatuunsie Gopmsl, monspuzanuonHas Gopmyia. DPMUTOBBI CKAISPHbIE
npomsBeieHusi. 0O630p TEOMETPHH SPMUTOBA MPOCTPAHCTBA.
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JIunelinpie onepaTopsl

JIuneiinple onepaTopsl. MaTpula TMHEHHOTO OTlepaTopa U MpaBHia €€
3aMeHbl. XapaKTepUCTUKU JUHEUHOI0 onepaTtopa. MIHBapraHTHbBIE
MOJNPOCTPAHCTBA U OTPaHUYCHHE JTHHEHHOTO oneparopa. CoOCTBEHHbIE
3HAYEHUS U BEKTOPEHI, CBA3b CO CIIeKTpoM. JleMMa o cTabuin3anum.
HuaronanuzyemocTs onepatopa. CoOCTBEeHHBIE ITOAMIPOCTPAHCTRA.
AnrebGpandeckast 1 TeOMETpHUIECKast KPATHOCTH COOCTBEHHOTO 3HAYESHHUS U
CBsI3b MEKAY HUMU. [Ipru3HaK ¥ KpUTEPHH AUATOHATIM3YEMOCTH JIMHEHHOTO
omneparopa. MuBapuanTHele noanpoctpancTea Haa R. ConpsbkeHHoe
nuHelHoe oTobpaxkeHue. CaMoconpsHKEHHBIC (CHMMETPHISCKIE)
ormeparopsl. JlnaroHann3zyeMocTs CaMOCONPSKEHHBIX OMEPaTOPOB B
OpPTOHOPMHPOBAaHHOM Oasuce. [IpuBeneHre KBaApaTHIHOM (HOPMBI K
TJIaBHBIM OCSIM. [[BMKEHHS: OpTOTOHAJIBHBIC I YHUTAPHBIE OIIEPaTOPHI.
Teopema 0 KaHOHUYECKOM BHIE ABIKEeHUH. CIIEKTpabHOE pa3ioKeHHE.
HopmanbHble onepaTtopsl 1 X AWaroHanu3anus. TeopemMa o CHHTYIISPHBIX
6azucax. SVD mis matpuisl. @PpodeHnycoBa HOpMa MaTPHUIIHI U €€ CBOCTBA.
Teopema Dxkapra-SHra 0 HU3KOPAHTOBOM MPHOIIKESHUH.

KH® (;xopnanoBa
HOpMaJibHas (hopMa)

PasnoxeHue npocTpaHcTBa ¢ MOMOIIBIO OIIEPATOPA U B3aUMHOIIPOCTBIX
MHOTOWICHOB. ['eOMeTpUYeCKUil CMBICI KPATHOCTU KOPHS
XapaKTepUCTUYECKOr0 U MUHMMAaJIbHOTO MHOTO4IeHOB. JKopnaHoB 6azuc 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.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Tarapaukos, O.B. Jluneitnas anrebpa: ydeOHuk s By3oB/ O. B. TatapHukos,
A. C. Uyiiko, B.T.Illepmues; mox o6mei penakuueir 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 : snektpoHHbI // OOpa3oBaTenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567570.

3. JluneitHas anredpa v aHATMTHYECKAs TEOMETPHUS : YIeOHUK U TIPAKTUKYM 7151 BY30B / E.
I'. I[lnotnukoBa, A. II. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa penakuueid E. I
[TnoTHUKOBOH. — 2-¢ u31., mepepad. u non. — Mocksa : U3narensctBo FOpaidt, 2025. — 416 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-18887-5. — Tekct : snekTpoHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/560611.

4. Jly6sruna, E. H. Jluneitnas anre6pa : yueOnuk juist By3oB / E. H. Jly6sruna, E. M.
BeutomoB. — 2-e u3n. — Mocksa : M3marensctBo HOpaiit, 2025. — 150 ¢. — (Beicuiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565745.

Hononnumenvnan r1umepamypa:

1. BypmucrpoBa, E.b. Jluneiinas anreOpa: y4eOHMK H TPAaKTHKyM 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 miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/560017.

2. Cabwuros, U. X. JIuneiinas anreOpa U aHATUTHYECKAst TEOMETPHS : yaeOHOE mocodue Jiist
By30B / 1. X. CabutoB, A. A. MuxaneB. — 2-e u3J., ucmp. u aon. — MockBa : 3aareiabcTBo
[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
JIEMCTBYIOIUM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM M 00ecTIeYnBaroIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PabOT 00yJaroUUXCsl, MPETYCMOTPEHHBIX YU€OHBIM IITAHOM.

[TomereHus1, KOTOpBIE MPEACTABIAIOT COO0HM yueOHbIE ayIUTOPUH JIIsl IPOBEACHHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
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WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yueOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTUHBI (MOTYJIs1) 00ECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOTICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 310pPOBbBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedueHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JTAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU 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
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleueHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

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) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHseMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IporpamMmHoe o0ecnieueHne ISl IVIAHUPOBAHHUSI U YU€TA BPEMEHH:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | 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 pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
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 3apyOe)KHOE CBOOOIHO PacCIpOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO PaCIpPOCTpaHsIEMOe

7. MeTtoanyeckue 1 OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus sl 00y4AIOMIUXCS 0 OCBOEHUIO TUCIHUNIMHBI (MOIYJIS)

B nporuecce nzyuenus aucuumuinHbl (Monyns) «JIunelinas anrebpa u reomerpus (IUJIOT).
Yactb 2» B paMKax TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B KayKJIOM CEMECTPE MCTIONb3YIOTCS TaKHE
BUAbl y4eOHOW paloThl, Kak JIEKLHs, CEeMUHAphl, KOJUIOKBUYMBI, KOHTpPOJIbHBIE DPAaOOTHI U
JIOMAIlTHUE 3aJaHusl, a TAKKE pa3IU4HbIe BUIbl CAMOCTOSITENILHON padOThl 00ydaroIUXCs IO
3aJJaHMI0 TIpenojaBarTessi, HalpaBleHHbIE HA Pa3BUTHE HABBIKOB NMPOQECcCHOHATBHOMN JIEKCHUKH,
3aKperyieHNe MPaKTUYECKUX NMpodeccroHalIbHbIX KOMIETEHIINH, TOOIPEHNUE NHUIINATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce neknui peKOMEHIYeTCs BECTHU KOHCIIEKT JIEKLMHW: KPaTKO M 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 PEKOMEHJIOBaHHOM nuTeparype. Ecnn
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, TPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpEMoOJiaBaTeNsi, TA€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO Y4acTBOBaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Konnokeuym — ycTHbIe OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYACHTY 3apaHee,

B mpouecce moAroToBkM K KOJUIOKBUYMY HEOOXOAWMO IPOAHAIM3MPOBATH YueOHbIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMM, YYEOHMKAMU U JONOJHUTEIbHBIMU MCTOYHHKAMH,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[yeTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTBI, BbIJIENIAs OCHOBHBIE UJIEH, TEPMUHBI U (POPMYJIBI.

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

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKHM UX MPAKTHYCCKOTO TPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEACIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
u30exaTh HEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosib30BaTh pa3iuyHble MCTOYHUKHU
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEeHHOE
U3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB yUEOHON AMCLUUITIUHBI (MOIYJIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJIBHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MIOBTOPHOE U3yYeHHE YUeOHBIX MaTEpHUaIoOB IIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHIUH 110
aucuumnianue (MoayJo) «JIuneiinas aaredopa u reomerpus (mujaor). Yacrts 2»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISETCS B BUAE TEKYUIErO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluy B
KaXXJI0OM CEMECTpeE.

IIpome:xxyTouHnasi arrectauMsi MO JUCHUIUIMHE (MOAYJIIO) B KaXKIOM CEMECTpe
ocymiecTBisiercss B (opMe IK3ameHa, TIpU OSTOM NPOBOAMTCA OLEHKA KOMIETEHIIHH,
c(hOpMHUPOBAHHBIX O TUCITUILINHE.

Jns oueHMBaHMUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCTIONB3YETCS JIeCATUOAIIbHAS IIKalla OLIEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaaWIIMOHHON
MATUOATIIFHON MIKAJION CIEAYIONUM 00pa3oM:

JecatudasnbHast  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMU, H3JI0KEHHBIMH B
9 OTIUYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH

8 OTJIMYHO CaMOCTOATCIIBHO U JIOTHYCCKH ITOCJIICAOBATCIIBHO OTBCYACT HaA

BCE BOIIPOCHI, aKIICHTUPYs BHUMaHHE Ha HauboJiee BaXKHOM.
YMeeT aHanM3upoBaTh, CpPaBHUBATH, KIACCU(PHUIIMPOBATS,

000011aTh, KOHKPETH3UPOBATh U  CHCTEMAaTH3UPOBATH
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JlecaTnOAILHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

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 cioHblEe 3agadd. CTyOEHT XOpOLIO 3HAKOM C
METOAAaMH UCCIIEAOBAHHS, HEOOXOAUMBIMH AJISl IPAKTUYECKOM
NEeSITEIIbHOCTH, U YMEET CBS3bIBATh TEOPETUUECKUE ACIIEKTHI
JUCHUIUTMHBI (MOIYJIsT) C IPAKTUYECKUMU 3ajauaMH.

Xoporo

Xoporo

CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B TOJTHOM
obbeMe paboueii mporpaMMBI M CAMOCTOSTENHHO, TOTHICCKH
MOCJIeTIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKIICHTUPYS BHUMaHWE Ha HAauOOJIee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaJIM3UPOBATh, CPABHUBATD, KIACCUPUIIUPOBATD,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
I/I3y‘IeHHBII71 Matcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBIIMBas MPUIHHHO-CIICICTBCHHBIC CBSI3U.
DopMyJIMpYyEeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl AHATM30B W APYIMX HCCICOBAHUM, a TaKKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 331a4n. CTYJeHT XOPOIIo
3HAaKOM C MCTOJaMH HMCCIICOAOBAHUI, HCO6XOI[I/IMI)IMI/I JJISA
yMmeer

npeaMeTa C MNPAKTHYCCKHUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBATh

TCOPECTUYCCKUEC ACICKThI

3aJadyaMu.

Y 10BIETBOPUTENBHO

YILOBJICTBOPI/ITG)HLHO

CryneHT o6magaet 6a30BBIMU 3HAHUSMU 10 TUCITUILTHHE, HO

WCIIBITBIBACT TPYAHOCTH TMPH CAMOCTOSITEIHHBIX 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 UCCIIETOBAHUS.

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

BOIIPOCHIL.

Jucnunnmna (Moaynb) «JluHeitHas anre6pa m reomerpus (muiot). Yacte 2» B KaxaoM
CEMECTpPE OLIEHUBAETCS CIEAYIOIUM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ Onucanne
Hlunommuwtii nomok
Homamraue 3amanus | 10% | Habop 3a1au o Temam Hepenu
WNunuBunyanbHble 20% | MnnuBuayansHbIE HAOOp 3a/1a4 110 TeMaM HeJaelu
JOMAIITHUE 3aJaHNs
KonTponbHble 20% | [TucemenHas paboTa ¢ HAOOPOM 3aj]1a4, KOTOPbIE HY>KHO PEIINTh 3a
paboThI OTpaHUYEHHOE BpeMs
Komnoxsuym 20% | YcTHbIE OTBETHI Ha BOIPOCHI, CITMCOK KOTOPBIX U3BECTCH CTYJCHTY 3apaHee
DKk3ameH 30% | [TucbmenHast pabora ¢ HabOPOM 3a1a4, KOTOPbIE HY)KHO PELIUTH 32
OTpaHUYEHHOE BpeMs
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®opmyJia pacyéTa HTOrOBOHM OLIEHKH IO JUCHUIUIUHE (Moay.a10) «/InHeiiHast anredpa

U reoMeTpus (muJaor). Yacrp 2»:

IMunorusiii morok: «0,1%cpegnee 3a npomamHue 3aganus + 0,2 X cpenHee
WHJIUBUlyaJIbHbIE JoMamniHue 3amaHus + 0,2 X cpenHee 3a KOHTPOJIbHBIE — PAOOTHI
0,2 x komokBuyM + 0,3 X s3K3amMeH».

Texyummii KOHTPOJIb yCIIeBAeMOCTH 00y4AOLIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe TeMbl K KOJJIOKBUYMY

Tema «Cucrembl JINHEHHBIX YPaBHEHHIN»
— CoBMeCTHas M HECOBMECTHAsI CUCTEMA
— Omnpenenénnas U HeonpeaenEHHas cucTeMa
— OnHOpOAHAsA U HEOJHOPOJHAS CHCTEMA
— Marpuna
— I'maBHast u moOoyHas AUAroHaIu
— DneMeHTapHble peoOpa3oBaHusl CTPOK
— CryneHuarslii BUJ MaTPULIbI
— I'naBHbIE U CBOOOHBIE IEPEMEHHbBIE
— Kak no cryneHuatoMy BUIy IIOHATB, YTO CUCTEMA ONpEEsIeHa?
— CKOJBKO MOXET ObITh PELIEHUN Yy CUCTEMBbl JIMHEWHBIX YpaBHEHUM?
— Ilpsamon xox anropurma ['aycca
— OOparsbiit xon anropurMa ["aycca
Tema «Onepanun Hax MATPHLAMID)
— CymMma matpurg
— Hyneas matpuna
— IlpousBeneHue MaTpuLbl HA YUCIIO
— IIpousBenenue MarTpuil
— Ilpumep HEKOMMYTATHBHOCTH MAaTPUYHOI'O YMHOMXKECHHS
— KommyTtupyronyie matpuiist
— Jlenurenu Hys
— HunenoreHTHBIE MaTpUILBI
— TpaHcnioHHpOBaHME MaTPHIL
— CumMeTrpHuyHasi MaTpuLa
— Cnen mMaTpuilsl
— biyiouHoe yMHOXEHME MAaTpHUI
— YMHOXXEHHE Ha IMaroHalIbHYIO0 MaTPUILy
— TpancnioHupoBaHKE OT MPOU3BEACHUS MaTPULL
— Crnen ot mpou3BeACHUS MATPHI]
Tema «O0paTHble MaTpuLbl. MaTpUYHbIE YPAaBHEHUS»
— EnuHnunas matpuna
— OO0patHas MaTpuia
— Marpuisl snemenTapHbix npeodpaszosanuit I, 11, 111 Tunos n ux obpaTtHbIe
— IloagcraHoBKa MaTpHIlbl B MHOTOWIEH
— Marpuipsl, KOMMYTUPYIOIIME C THATOHAIBHOW MAaTPULIEH C pa3HbIMM YHCIAMHU Ha
JaroHajin
— Krnaccuduxamus cucteM JUHEHHBIX YpaBHEHUN
— Cas3p 00paleHns MaTPULl ¢ YMHOXKEHHEM M TPAHCTIOHUPOBAHUEM
— OKBHBaJIEHTHBIE YCIIOBUS OOPATUMOCTH MAaTPHIIbI

— IloncraHoBKa B MHOTOWIEH MaTPUIIbI c1ac
— AnroputMm moucka oOpaTHOW M MPOBEPKU OOPATUMOCTHU
— Aunroputm penienus ypapHenuit AX = B
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— CBs3b oOpallleHus: MaTpUIl C YMHO)KEHHEM M TPaHCIOHUPOBAHHEM
— Tonbko KBagpaTHBIE MATPHUIII OOPATUMBI
Tema «LU-pa3ioxenune»
— LU-paznoxenne
Tema «BeKTOpHBIE IPOCTPAHCTBAY
— BekTopHOE poCTpaHCTBO

— TIpumep BEKTOPHOTO TIpocTpancTBa oTanuHbli ot RN mim marpun
— IloanpocTpaHncTBO BEKTOPHOIO MPOCTPAHCTBA
— JluneitHas KOMOMHAIIMS BEKTOPOB
— JIuHeHO HEe3aBUCUMBIN Ha0Op BEKTOPOB
— KomHeapHbie BEKTOPBI
— KomMmnanapHsie BEKTOPBI
— JluneitHas 060109Ka CHCTEMBI BEKTOPOB
— llopoxnaroniast cuctema BEKTOPOB
— basuc
— Pa3MepHOCTh BEKTOPHOTO MPOCTPaHCTBA
— Koopaunatel BekTopa B 6a3uce
— Marpura nepexoaa Mexay 6a3ucamu
— Kpurepuil noanpocrpancTsa
— JlocTato4yHOe yciI0BHE TMHEWHON 3aBUCUMOCTH B N-MEPHOM IIPOCTPAHCTBE
— Tpu SKBUBaJIEHTHBIX YCJIOBUS [ Oa3uca B N-MEPHOM MPOCTPAHCTBE
— Kpurepuil noamnpocrpancTsa
— CoBnazenue pa3mepoB 0a3UCOB
— AnroputMm BblIeTeHHs 0a3uca U3 CUCTEMBI BEKTOPOB
— AnroputMm BbleTeHUs 0a3uca U3 CUCTEMbI BEKTOPOB
— ANTOpPUTM JOTOJHEHHUS JIMHEHHO HE3aBHUCHUMON CHCTEMBI 0 Oa3uca
Tema «Onpeaeaurean MATPUID
— Omnpenenutenu MaTpulbl 2 Ha 2 U 3 Ha 3
— 1 J-BIif MUHOpP MaTpPHUIIBI
— 1 J-oe anrebpanveckoe JOMOJHEHUE MaTPHUIIbI
— HeBbIpoxkaeHHas mMaTpuia
— Ilpucoenunénnas matpuna
— ®opmyia pasoKeHUs ONPENEIUTENs 110 CTPOKE
— H3MeHeHue omnpenenuTens Npu JIeMEHTapHbIX TpeoOpa3oBaHUIX
— Omnpexnenutenb TPAaHCIIOHUPOBAHHOW MaTPHIIbI
— OnpenenuTens TPOU3BEIEHUS MATPUL]
— Kpurepnii 00paTUMOCTH B TEPMUHAX ONPEICIIUTEINS
— OrnpeznenuTenb BEPXHETPEYTOIBHON U HUKHETPEYTOJIBHOM MaTpHI]
— CBs13b TMHEHHOW 3aBUCUMOCTH U OTIPEICTUTENS
— JIMHENHOCTH OIpENeaUTENs 10 CTPOKE
— Meron Kpamepa
— Omnpenenutens 0OpaTHON MaTPUIIBI
— SIBHBIE popMyIBI 00paTHOM MaTpUIlbl (Yepe3 anredpanyeckue TOMOTHEHHS)
— OmnpenenuTenb TPOU3BEIEHUS MATPUL]
— Kpurepnii o0paTuMOCTH B TEpMUHAX ONPEISIUTENS
— Meron Kpamepa
— Omnpexnenutenb 00paTHON MaTPUIIbI
— SIBHbBIE POPMYIIBI OOpATHON MaTPHUIIBI
— Omnpenenurens Bannepmonna
Tema «@yHaaMeHTAIbHAA CHCTEMAa pPelIeHH D)
— CTpouHBII paHr MaTpUIIbI
— ba3ucHblil MUHOD

DNEeKTPOHHBIA JOKYMEHT



— @OyHIaMEHTaJIbHAsA CUCTEMA PEIICHUMN
— TpuBuanbHas OlleHKA Ha PAHT MaTPUIIBI
— Teopema o 6a3ucHOM MHUHOpE
— Hanuuue HeHyJeBOIrO pellieHHsl CUCTEMbI B TEpPMUHAX paHIa
— Pa3MepHOCTBh IPOCTpAaHCTBA PELLIEHUI OJTHOPOIHOM CUCTEMBI
— CBs3b penieHuil 0JTHOPOJHON U HEOJHOPOJAHON CHUCTEMBI
— Teopema Kponekepa-Kanemnu
— Pa3smepnocts ®CP
— Hannuue HEHyneBOIO peleHns CUCTEMbI B TEPMUHAX paHra
— Teopema Kponekepa-Kanemu
Tema «Cymma u nnepeceyeHue NoAMPOCTPAHCTBY
— llepecedyenne nmoaIIPOCTPAHCTB
— Ilpumep, xorna o0beIMHEHUE MOAIPOCTPAHCTB — HE MOANPOCTPAHCTBO
— CyMMa noaIpoCTPaHCTB
— IIpssmas cymma IByX OANPOCTPAHCTB
— Teopema o HenosiHOM Oa3uce
— CBs3b pa3MepHOCTH CYMMBI U NiepeceueHus noanpoctpancts (Popmyna ['paccmana)
— Aunroputm nnoucka ®CP
— AJNropuTM MOUCKA CKEJIETHOTO Pa3JIOKEHUS

IIpumepHBbIe BONPOCHI 1JIsl CEMHHAPOB (OCHOBHOM YPOBEHb)
2 cemecTp

bunuHeiinble U KBagpaTH4HbIe GOPMBI

1. Yro Ttakoe 6mnuHeliHas ¢popMa U Kak €€ MaTpulla CBsi3aHa C CHMMETPHUYHOCTBIO U
KOCOCUMMETPUYHOCTHIO?

2. OOBsCHUTE MOHATHUS OPTOTOHAIBHBIX JOMOTHEHNUH W HEBBIPOKICHHOCTH OMIIMHEIHHOM
(GbopMBl, ¥ IPUBEUTE IPUMEP HEBBIPOXKICHHON (POPMBI.

3. Jlokaxkute TeopeMmy O IBOHCTBEHHOCTH HA MOJNPOCTPAHCTBAX Ui OMIMHENHBIX (OpM.

4. Kakue MaTpUYHBIC XapaKTEPUCTHUKH SIBIISIFOTCS HHBApUAHTaMH OUIMHEHHON (OpPMBI
(paHTr, HEBBIPOKICHHOCTD ), U TIOUEMY CJI€]T HE SIBJISIETCS?

5. Kak paznoxuts m00yro OninHelHyo GopMy B CyMMY CHUMMETPUUECKON 1
KOCOCHMMETPHUYECKOH YacTei?

6. YrTo mpoMCXOIUT ¢ OTpaHUYEHUEM OMIIMHEHHOM (OpMBI HA MOANIPOCTPAHCTBO U KOT' 1A
OHO HEBBIPOKJIEHHO?

7. OnuiuTe TUaroHalIu3yeMOCTb CHMMETpHUecKUX ¢popM U Metoa Skodu Juist ux
JaroHaJIN3alyH.

8. Knaccupunupyiite cumMmerpruyHble OunnHeitHbIe GopMbl Haa anredpanyecKu
3aMKHYTBIM ITOJIEM W HAJI TIOJIEM BEIIECTBEHHBIX YHCEN, BKIIOYast CUTHATYPY.

9. CpspxuTe KBapaTUIHbIe (POPMBI ¢ OMITHMHEWHBIMU B OOBSICHATE TEOMETPUYECKHI CMBICIT
CUTHATYpBHI.

10. Ilpumenure kpurepuii CuibBecTpa JUis ONpeIeIeHUs MOJI0XKUTEIBHON ONpe1eIEHHOCTH
KBapaTuuHOU Gopmbl Haja R.

EBK/In10BBI IPOCTPAHCTBA

1. Yro Takoe eBKJIM0Ba HOpMa BEKTOpa U HepaBeHCTBO Komu-byHsikoBckoro?

2. Kak onpenenuth yroja Mexay BEKTOPaMHU B €BKJIMJOBOM 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 PACCTOSIHUE MEX]Ty BEKTOPOM M MTOANPOCTPAHCTBOM, M YTOJ MEXKIY
HAMU?

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

8. Kak n3mensiercst 00bEM 1o AEWCTBUEM JTMHEHHOTO OTOOPaKEHHS U TIPU CMEHE
o0pa3yonmx napauenenumnena’

9. Omnpexnenute OPUEHTUPOBAHHBIN N-MEPHBIN 0O0BEM U €0 CBSA3b C ONPEICIUTEIIEM.

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

I'eomeTpusi MaJIbIX pa3MepHoOCTeil

Kaxk onpenenuts yroyi Mexay AByMs NpsiMbIMU B R”2 1 uX napaieiabHOCTh?
Onummre TpoeKLrIo BeKTopa Ha mpsamyro B R*3 u hopmyny ans opronpoekTopa.
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 ¢ nomoipto ['pama-IlImuara.
Brraucnute 06b€M napasienenumnena, 3aJaHHOro BeKTopamu B R"3.

Kak onpenenunts, sBaseTcs M cUCTEMa BEKTOPOB B R"2 opTOHOpMHUPOBaHHON?
Pemnre reomMmerpuyeckyto 3aady: HalAUTE NPOEKIMIO TOUYKH Ha NpAMYI0 B R"2.

©OoNo R WDNPE

Onummmre BpaiieHue B R*2 kak OpTOroHaJIbHBII ONepaTop U ero MaTpuily.

[EEN
o

. Haiinure paccrosinue Mexxay AByMs MapajljieIbHBIMU IITOCKOCTAMHU 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,
XapaKTepUCTUYECKUA MHOTOYJIEH U T.A.

3. OObscHUTE KpUTEPUU 0OPATUMOCTH JIMHEHHOTO ONlepaTopa U CBsI3b C MHBAPHAHTHBIMU
MOJMPOCTPAHCTBAMH.

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

5. Jlokaxure cBA3b MEXIY alredpandeckor U reoMeTpuYecKoil KpaTHOCTSIMU COOCTBEHHBIX
3HAYCHUMN.

6. OmnummTe conpsHKEHHOE OTOOpAKEHHE M CAMOCOTIPSHKEHHBIE OTIEPAaTOPHI B €BKIIHIOBOM
IPOCTPAHCTBE.

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

8. TlepeunciauTe ceMb SKBHBAJICHTHBIX YCIOBHA JUISI OPTOTOHAIBHOTO OIepaTopa.

9. OnummuTe Teopemy 0 CHHTYJISIpHBIX 0aszncax (SVD) u e€ mpumMeHeHne K HU3KOPaHTOBOMY
IpUOIINKEHUIO.

10. Kak knaccuuupoBaTh OpTOroHalIbHbIE onepatopsl B R2 u R"3?
KH® (:xopaanosa HopMmaabHasi popma)

1. Yro Takoe YTBCPKACHUC O MMOACTAHOBKE OIICPATOpPa BO B3AUMHO MPOCTHIC MHOTOYJICHBI?
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8.
9.

OObsicHUTE TEOPEMY O PA3JI0KEHUU MPOCTPAHCTBA B MPSMYIO0 CYMMY KOPHEBBIX
MOJANPOCTPAHCTB.

Kaxk onucaTte nHBapuaHTHBIE MOJMPOCTPAHCTBA YE€PE3 TEOMETPUUECKHUI CMBICT
KpaTHOCTEH KOpHEM?

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

Hoxaxute Teopemy o JKH®D 1151 HUIBIOTEHTHBIX OIepaTopoB 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 KOpJaaHoBa 0asuca "cBepxy BHHU3' Ha MpUMepe.
Kaxk ucrnosnp30BaTh aeMeHTapHbBIC TpeoOpa3oBaHus 1ernovek s nocrpoeHus KHD?

10. Knaccupunupyiite nuneinbie onepatopsl 1Mo ux JKH® u 00bsicHUTE € TMHCTBEHHOCTD.

IIpumepHbIe 3a1aHNS 10 KOHTPOJILHOM padoTe

1. Pemu cucremy AX = B, rzie

2. Boimumm 6a3uc pemennii (PCP) cooTBeTcTBYMOMICH 0HOPOIHOM cucTeMbl AX = 0;
Haiisin penieHust HEOTHOPOJHOM CHCTEMBI JIMHEIHBIX ypaBHEeHUI AX = D.
3anumm pereHus: Heoanopoauon CJIY yepes OCP, yepes 6azuc, rae

3. Jlana marpunia A € M3 3(R).

-2 4 -2
-1 -1

A= 2
6 —3 —6

1. Haiinu LU-pasnoxenue ais A.

2. Haiinu pa3noxeHnue A B IpoU3BEIEHUE 3JIEMEHTapHBIX MAaTpPHULL.

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 maTpuiy mepexoja ot ctanaapTHoro 6asuca {e1, €2, €3} k 6azucy {f1, f, fa} u

MaTpHIly epexoja B 00paTHOM HalpaBlICHHU.
3. Haiigm koopauHaThl BEKTOPOB V1 1 V2 B Gasuce {f1, f2, f3}.
6. IIpoBeps, sBusiercs au oroOpaxenue auHeHHbIM. ¢ R[X]<4 — R[X]<4, rae
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o(f) =f+£(2) — fg + (fh)’
g=2+x+x h=x+x
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 marpuia A € Mz 3(R) 3amana ciemyromum 00pa3om:

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, ucnionb3ys obpathsie k L 1 U u3 nepBoro myHkra.

5. Pemm cucremy Ax = B, ucnons3ya 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 npocrpanctee R? 3aman omepatop ¢: R? — R? mo mpasminy @(x) = Ax. Brrichu,
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HAMIETCS TN CKASIpHOE IPOM3BEACHUE TaKOE, YTO ONEPaTop ¢ OyIeT CaMOCONPSIKEH, €CITH:

aa- (1) oa-(171)

3. Ybenuce, uTo B mpocTpancTBe R3 O cTaHAAPTHBIM CKaISIPHBIM MPOU3BEIEHUEM (X, Y ) =

x'y omepatop, 3amaHHBIi 1O mpaBumy ¢(X) = AX, SBISETCS CAMOCONPSKEHHBIM, U
JTUaroHAIM3UPYH ero B OPTOHOPMUPOBAHHOM 0asuce, eciiu

33)12“{]/[51 AJIsA HpOMe)IcyTO‘lHOﬁ arreCcranuu 1mo JTMCuMIIINHE (MOZ[y.]'IlO) 2 ceMecTp

Ne n/mn 3ananue OTtBeT Komnerenunus

1 YkaxuTe paHr OUITUHEHHON (OpMBI, 3aTaHHOM 3 OIIK-1
Matpuieit 3X3 ¢ TpeMsl HeHyJIeBBIMA COOCTBEHHBIMHU
3HAYCHUSIMH.

2 HazoBuTe cBoiiCcTBO OMITMHEHHOI OPMEI, eciu e CUMMETPUYHOCTH OIlK-1
MaTpHIla paBHA TPAHCIIOHUPOBAHHOW MaTpHIIE.

3 Kak Ha3piBaeTcsi cymmMa CHMMETPUYECKOH 1 omnuHeitHas Gopma OIIK-1
KOCOCUMMETPUYECKOH YacTei OMnrHeHON GpopMbl?

4 CKOJBKO COOCTBEHHBIX 3HAUEHUHN ¥ CHMMETPHYECKOM 4 OIIK-1
omnuHeHO! Gopmbl pasmepHocTH 4 Hag C?

5 HazoBure npu3Hak kBagpaTHIHON GopMBI, eciu eé IIOJIOKUTENbHAS [IK-1
MaTpHIIA NOJOKUTEIILHO ONpeeaEHHa. onpeaenEéHHOCTh

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

7 Kak Ha3pIBaeTCst METO/ MIPUBEAEHUS CHMMETPUYECKON Mmetox Skobu OIIK-4
MAaTpHIIBI K TUaroHaJIbHOMY BUIY?

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

9 YeMy paBHa JJIMHA €JMHUYHOTO BEKTOPA B €BKJIUI0BOM 1 T1IK-1
npocTpaHcTBe?

10 | Kak Ha3bIBaeTCs HEPABEHCTBO, CBS3BIBAOIIIEE Kommu- [IK-1
CKaJISIPHOE ITPOM3BE/IEHNE U HOPMBI BEKTOPOB? bynsikosckoro

11 | CkoybKO BEKTOPOB COJAEPKUT OPTOTOHANIBHAS CUCTEMA B 3 OIIK-1
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-1.3
OPTOHOPMHUPOBAHHOTO 0a3uca U3 JINHEHHO I'pama-IImunara
HE3aBUCHMBIX BEKTOPOB?

14 | YkaxuTe 9UCIIO N3MEPEHUI MPOCTPAHCTBA, ECITH 3 OIIK-1
napajuieienunes, NOCTPOEHHBIH Ha TPEX BEKTOpaXx,
umeet 00béM 0.

15 | Kak Ha3bIBaeTCs JINHEHHBIN ONEpaTop, 3aaHHBIIA 00paTHbII OIIK-1
MaTpulei, 0OpaTHON K TaHHOH? orepaTop

16 CKOJIbKO COOCTBEHHBIX 3HAUEHHUH Y THArOHAIN3YEMOI0O 4 TIK-1

oneparopa pazmepHocty 4 Hag C?

DNEeKTPOHHBIA JOKYMEHT




17 | Ha3oBuTe MUHMMANBHBIA MHOTOWIEH OIlepaTopa, €Ciu (A—2)"a(A+1)"b, [K-1
€ro XapaKTePUCTHUCCKUH MHOTOWICH paBEeH raeab<3umab>
(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-1
HWIBIIOTEHTHOTO OTIEpaTopa pa3MepHOCTU 4 C HHACKCOM
HWJIBIIOTEHTHOCTH 37

20 | Kak Ha3bpIBaeTcs 6a3uc, B KOTOPOM MaTpHIia OIepaTropa YKOpIIaHOB 0a3MC IIK-1

MMEET JKOPJAHOBY HOPMaJIbHYIO (hopmy?

DNEeKTPOHHBIA JOKYMEHT
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