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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouass mporpamma mucruruiHbl (Monynsi) «JluHeliHas anreOpay» cocTaBieHa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npodwis MaTeMaTHKa 1 KOMIIBIOTEPHBIE HAyKH, YTBEPKA€HHBIN TPUKa30M MUHUCTEpCTBA HAYKH
u BeIcuero oopasosanust Poccuiickoit ®enepanun Ne 807 ot 23.08.2017 roaa.

N3yuenune nucuumiuHbl (MOIYNsl) 1aeT Pa3BUTHE aHAIUTUYECKOTO MBIILICHHS, HABBIKOB
pa6OTBI C MAaréMaTuiCCKMMU MOJACISAMU KW IMOHHUMAHHA HPOCTPAHCTBCHHBIX CTPYKTYpP, 4YTO
ABISICTCS OCHOBOM /I JajbHEHIIEro u3ydeHUs Oojiee CIOXKHBIX MaTeMaTHYeCKUX U
KOMIIBIOTCPHBIX JUCHUIIINH.

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

Hacrosimas mucuumuimia (MOTysb) BKJIFOYEHA B YIEOHBIN IJIaH 110 IPOTrpaMMe TOATOTOBKH
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
MaremaTrka 1 KOMIOBIOTEPHBIE HAYKH U BXOJIUT B 00s13aTeNbHYI0 4acTh bioka 1.

Hucnurnnuna (Momynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHusi AMCHUIVIMHBI (MOAayJs): (OPMHUpPOBAaHHE Y CTYAEHTOB OCHOBHBIX
NOHATUI W METOJOB JMHEHHOW anreOphl, HEOOXOAWMBIX /IS pEHIeHUs 3agad B o0jacTu
MaTEMaTUKU U KOMIIBIOTEPHBIX HayK.

3agauu n3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— 3HAaHWE OCHOBHBIX KOHIIETITOB JIMHEHHOW anreOpbl Takue, Kak MaTpu4Has anreOpa,
BEKTOpPHBIE IPOCTPAHCTBA, JIMHEMHAs 3aBUCHMOCTb, OIPEACINTENH, JUHEHHBIE OIEPaATOPSHI,
CKaJIsIpHbIE IPOU3BEACHUS;

— 3HaHUE OCHOBHBIX AJITOPUTMOB PELICHHUs 3a/1a4 JIMHEHHOHN anreOpsl Takue, Kak MEeTOJ
['aycca pemieHuss cucTeM JIMHEWHBIX YypaBHEHUM, METOAbI IIOMCKa OOpaTHOW MaTpHIIbl,
JuaroHannsanus, oproronanusanus ['pamma-lImunra;

— IIOHUMAaHHE F€OMETPUYECKON UHTEPIIPETALIMU OCHOBHBIX KOHIENITOB U YTBEPKICHUM;

— IIOHMMaHHe MaTPUYHOI U BEKTOPHOU (OpPM 3aIucy;

— YMEHHE pPEeIIaTh CUCTEMBbI JTUHEHHBIX YPABHEHUN C IOMOILBI) MaTPUYHBIX METOJIOB
(meton ["aycca, meton Kpamepa);

— TMpOBEACHME oOllepallMii ¢ MaTpulaMu (CII0KEHHE, YMHOXKEHHUE, TOUCK OOpaTHOM
MaTpHIbl, TPAHCIIOHUPOBAHUE);

— yMEHHue paboTaTh ¢ BEKTOPHBIMU MPOCTPAHCTBAMU U €r0 XapaKTepUCTHUKamMH (Oasuc,
Pa3MepHOCTB);

— YMEHHUE HAaxOJIWUTh COOCTBEHHbIE 3HAUYEHHUS U BEKTOpa U UCHOJB3YET HUX JUIsS
JUaroHAIN3aluy MaTPHLIbL;

— YMEHHE BBIUUCIATh CKAJSAPHBIE IPOU3BEIACHUS BEKTOPOB M HOPMBI BEKTOPOM B
EBKIMI0BOM ITPOCTPAHCTBE;

— IpuMeHeHue Meroza oproroHanusauuu I'pamma-IlImunara;

— pa3BUTHUE JIOTUKM JOKAa3aTEIbCTB OCHOBHBIX TEOPEM Kypca, MUMes 0Ka3aTesIbCTBO
nepen ria3aMu;

— IPUMEHEHHE TEOPEMBI U3 Kypca I T0Ka3aTEIbCTB HECIIOKHBIX YTBEPKICHUM.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

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
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOAYJII0)
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
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOphl, aHATUTUICCKON 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
poheCCUOHATBHOMN
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATb, COBPEMEHHOTO MaTEMAaTHYECKOTO
peaJIn30BbIBATh MIPOrPAMMHO U anmapara, CBI3aHHOTO C
WCIIONIb30BaTh HA TIPAKTHUKE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
MaTeMaTHYeCKUE aJTOPUTMBI, B peam3anyeii 1 OIeHKOW KadecTBa
TOM YHCJIE C IPUMEHEHUEM MPOrPaMMHBIX MPOIYKTOB U
COBPEMEHHBIX BBIYMCIUTEIIBLHBIX MPOrPaMMHBIX KOMILJICKCOB B
CHUCTEM Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTH4YecKoro 3 armapara,
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 MAaTEeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 CucTeMbl TUHEHHBIX 7 7 22 JlomamHee 3aganue
YpaBHEHUI
2 Bexrophnrie 8 8 22 Jlomaminee 3amanue
MIPOCTPAHCTBA
3 I'eomerpus 8 8 22 JlomarrHee 3amaHne
€BKJIMIOBBIX KonTponbHas
MIPOCTPAHCTB pabora
4 Martpuansie 7 7 20 Jomaninee 3aganue
Pa3IoKEHUS U Konnoxsuym
HNPUIIOKEHUS TUHEUHON
anredpsI
IK3amen 6
Hmozo: 30 30 6 86
Ob6vem oucyunaunovt (Mooyns) 152
(6 ax. u.)
O6vem Oucyuniunvt (MoOyas) 4
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HanMmenoBanue pasgesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
AUCHUNJINHBI (MOYJIs1)
1 Cucremsbl TMHEWHBIX YpaBHeHUH | PemieHue cucreM JIMHEHHBIX ypaBHeHUI: meToa ["aycca. Oneparuu

HaJ| MaTPHIIAMH.

2 BexTopHble mpocTpaHcTBa Bextopansle npoctpanctsa. Jerepmunantsl. Meton Kpamepa pemenus
CHCTEM JIMHENHBIX YpaBHEHUN. DyHJaMEHTaIbHASI CUCTEMA PELLICHUM.
Jluneiinble onepatopsl. CoOCTBEHHBIE 3HAYCHHUS] M BEKTOPBHI.
3 I'eomeTpus €BKINIOBBIX EBknunoBel mpoctpaHcTBa. OpTOrOHANBHBIE TPOSKIIHH.
MIPOCTPAHCTB KBagpaTtuunble GopMbl.
4 Matpu4HbIE pa3IoKEHUS U enu Mapxkoga. [Ipunnun riasasix komnoneHt (PCA). SVD

MIPHJIOKEHUS] IMHEHHON anreOphl

PA3JI0KCHUC. KOMHpeCCI/Iﬂ JaHHBIX.
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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 JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. TarapaukoB, O.B. Jluneiinas anrebpa: yueOHuk mus By3oB/ O. B. TarapHukos,
A. C. Uyiiko, B.T.Illepmues; mox o6meit penakuuedr O. B. TarapaukoBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 273 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19275-9.
— Tekcr : onexrponnbri // OOpazoBatenbHas r1natrdopma FOpait [cait]. —
URL: https://urait.ru/bcode/556226.

2. lunun, W. A. Jluneiinas anrebpa. 3amauHuik : ydeOHOe mocobue miasi By30B /
U. A. lllumua. —  MockBa :  UszmarensctBo  HOpaiit, 2025.— 118 c.—  (Bricmiee
obOpazoBanue). — ISBN 978-5-534-14382-9. — Tekct : snexkTpoHHbI // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/567570.

Jlonoanumensnasn numepamypa:

1. BypmucrpoBa, E.b. Jluneiinas anreOpa: y4eOHHK M TPaKTHKyM Ui BY30B /
E. b. bBypmucrposa, C.TI'. Jlo6anoB. — Mocksa : U3marensctBo IOpaiir, 2025. — 421 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15839-7. — Tekct : DSIEKTPOHHBIN //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/560017.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00ecIieurBarolei poBeieHre Beex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYINOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThl M MOMELIEHUS Ui XpaHEHUs U MPOPUITAKTHUECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXKallUMU JJIsl MpeACTaBlIeHUusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaETCS B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE TPUCITOCOOTIEHHBIE
JUISl MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.
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https://urait.ru/bcode/556226
https://urait.ru/bcode/567570
https://urait.ru/bcode/560017

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBaHue mopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. Baza manaeix md 1 T-cnenuanuctos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

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

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

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO MpoIiecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
OPOTPAMMHOTO  OOECTIEYeHHs, COBPEMEHHBbIE TNpOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonHoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows | 3apybexHoe JIMICH3UOHHOE

Client, Server)

Bpay3zepsbI:

Sunexc.bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, 3apyOeKHOEe JIMICH3UOHHOE

OneNote)

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IMporpaMmmHoe oGecniedeHune 1151 IVIAHMPOBAHUS M Y4eTa BPeMEHM:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe

CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exmoe | nuuensnonHOE

CucreMbl ynpaJjeHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL 3apy0exHoe JIMIEH3UOHHOE

Server)

Cucrtemsbl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for | sapybexnoe JIMIIEH3UOHHOE

HyperV

CnpaBo4YHO-TIPAaBOBBIE CHCTEMBI:

Koncynprantllmtoc: OTEUECTBEHHOE JIMIEH3UOHHOE

CIIPaBOYHO-IIPABOBAs CUCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMThI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security | oredecTBeHHOE JULIEH3UOHHOE

nust omsaeca CtaHgapTHEIN

Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpoOCTPaHIeMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJHO pacIpOCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler 3apy0exHoe CBOOOTHO pacmpoCTpaHsIeMoe
(IDA)

Cucrtembl ynpaJjeHusi ouéanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyecKkue H OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCHHUILIMHBI (MOYJIs1)

B mporecce nzydeHus: aucuuIuinHbl (Moaysnsi) «JIuHelHas anredpa» B paMKax TEKYILEro
KOHTPOJIS yCTIEBAEMOCTH UCTIOIB3YIOTCS TaKUE BUJIBI Y4€OHOM pabOoThI, KaK JIEKIUs, KOJUIOKBUYM,
KOHTPOJIbHBIE Pa0OTHI U JOMAIITHKE 33]JaHUs, a TAKXKE Pa3IUIHBIC BUIBI CAMOCTOSTEIIHHOM paOOThI
oOydJaromuxcsi IO 3aJaHUI0 TpEenojaBaTeisi, HaNpaBJICHHbIE Ha pPA3BUTHE HABBIKOB
po)eCCHOHAIBHON JICKCUKH, 3aKPEIUICHUE MPAKTHYECKUX MPOGECCHOHAIBHBIX KOMIICTECHIINUH,
MOOIIPEHNE UHUITUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTM KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIC WIEH, BBIBOJABI M OOOOIICHWS JIEKIMH; BBIACIATH BAKHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWTH OTBETHI B PEKOMEH0BaHHOU ymuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cGOopMyIMpOBaTh BOIPOC M 3aJaTh €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Konnokeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,

B nponecce moaroroBkM K KOJUIOKBUYMY HEOOXOOUMO MpOaHaTIM3UpOBaTh YyueOHbIE
MaTepHalbl, 03HAKOMUBIIMCH C JEKIUSAMM, YUCOHUKAMU U JONOJHHUTEIbHBIMH HCTOYHHKAMH,
aKLIEHTUPYS BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
KOHCIIEKTBI, BBIJICNISAS OCHOBHBIE UJIEH, TEPMUHBI  (DOPMYIIBL.

Jomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hajx JOMAIIHUMH 33/JaHUSIMH  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha ATarmbl, YTOObI
u30exaTh MEPerpy3ku W Jydlle yCBOUTH Marepuai. lcmonb3oBaTh pa3iuyHble HMCTOYHHUKH
uH(popMalnu, BKI0Yas yaeOHUKH U OHJIAaH-peCypChl, AJi 0oJiee rTyOOKOro MOHMMaHUSI TEMBI.

KOHmpOJZbHa}Z pa60ma — IIMCbMCHHAas pa60Ta C Ha60p0M 3ala4, KOTOPbIC HY’KHO PCIINUTD 34
OIrpaHUYC€HHOC BPEMHI.
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[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIMATIbHBIE 3HAHUS 110 OJAHON WM HECKOJIBKUM
TeMaM JUCHHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKHM UX MPAKTUYECKOTO MPUMEHEHHUSI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON pabOThI CTYJAEHTHI B3aUMOACHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuajiaMi TPy MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHEHUE YI€OHO-UCCIIEIOBATEIBCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumninne «JIlnneiinas anredopa»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYaroMIMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
9K3aMCHa, IIpHU 3TOM INPOBOAUTCA OLICHKA KOMHGTGHHI/If/'I, CCI)OpMHpOBaHHI)IX 10 JUCLUIIJINHE.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCcATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecarudamnbuas IlsarubdanabHas O0umas xapakrepucTuka pe3yJabTaTa 00y4eHus mo
OLlEHKA OlLIEHKAa JMCUHMILIMHE (MOLYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMU, M3JIOKEHHBIMHU B
9 OTIUYHO pabodeii mporpamme, U TiIyOOKO OCMBICHISIET AUCHUIUTHHY. OH
8 OTIN9HO CaMOCTOSITEIIBHO U JIOTHYECKH HOCJIEA0BAaTEIbHO OTBEYAET Ha

BCE BOIPOCHI, aKIICHTUPYsS] BHUMAaHUE HAa HanOoJIee BaXKHOM.
YMeeT aHanM3upoBaTh, CPaBHUBATH, KIACCU(HUIIUPOBATS,
0000maTh, KOHKPETH3WPOBAaTH M  CHCTEMATH3HPOBATH
W3yYECHHBIM MaTepuas, BbIAENSAS KIIOYEBBIE MOMEHTHl U
yCTaHaBIMBasi MPUYMHHO-CIEACTBEHHbIE CBs3U. UeTko
dhopmynupyet OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yiabTaThl aHAIU30B U JPYTUX HCCICHOBaHUM, a TaKxke
pemaet cioxHble 3amadd. CTyIEHT XOpOIIO 3HAKOM C
METOJIaMH UCCIICIOBAHMSI, HEOOXOIUMBIMHU JIJIs IPAKTUUECKOMN
JEATEIIBHOCTU, U YMEET CBSA3BIBATH TEOPETUYECKUE ACHEKTHI
JTUCITUTUINHBI (MOJIYIISI) C IPAKTUISCKUMU 33JadaMHu.

Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TIOJTHOM

6 Xopomio o0BemMe paboueii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYECKH
MTOCIIEZIOBATEIEHO ¥ BCECTOPOHHE OTBEUAET HA BCE BOIPOCHI,
AKIICHTUPYS BHUMaHHE Ha HauOOJiee 3HAYMMBIX MOMEHTaXx.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh W  CHCTEMAaTH3WPOBATH
W3YYCHHBI MaTepUa, BBIJICNSS €ro KIFYEBhIC aCIEKThI U
yCTaHABIMBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHANM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe

pemacT CJIOXHBIC CUTYallMOHHBIC 3aJlavyu. CTYJICHT Xopouro
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
3HAKOM C METOAAaMH HCCJICIOBaHUS, HEOOXOMUMBIMU IS
MIPAKTHYECKON  NEATEeNbHOCTH, W yMEeT  CBS3BIBATh
TEOPETHUYSCKUE AaCIHEeKThl TpeaMeTa ¢ MPaKTHYSCKUMU
3aJlaYaMHu.
5 YnosnerBoputensHo | CTyaeHT o6maaaer 0a30BBIMU 3HAHHUSIMHA 110 TUCITUTLTHHE, HO
4 VY I0BIETBOPHTENHHO | HCTIBITHIBAET TPYJAHOCTH TIPH CAMOCTOATENBHBIX OTBETAX M
KCIIOJNIL3YEeT HETOUHbIC (popMynupoBku. B Xoae oTBeTOB OH
JOITYCKAeT OMIMOKH, Kacalommecs CyTH BompocoB. CTymeHT
CHOCOOCH pelaTh TOJBKO CaMbIe MTPOCTHIC 3a]]a41 U BJIaJIeCT
JIUIIHF MUHUMAJIEHBIM HaOOpPOM METO/IOB UCCIIEOBaHUS.
3 He cnan CryneHT He OBIaeNn 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110
He cman MIpeaMETY U HE MOXKET OTBETUTH HA BOIPOCHI, Ja)Ke€ €CIU
He cian npernojaBareiab  3a7aeT  JOMOJIHUTCIIbHBIC  HABOSIIUC
BOTIPOCHI.

Jucnummna (Monyis) «JInHeitHas anreOpay OLEeHUBAETCS CISAYIOIUM 00pazoM:

AKTHBHOCTH Bec |KoauuectBo Onucanue

Homamnue 3amanus | 20% 13 HaGop 3azma4 mo TeMam Heenu

KonTponbubie 25% 2 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOpPbIE HYKHO

paboTHI PELIUTh 3a OTPAaHMYCHHOE BPEeMs

Komnnoxsuym 20% 1 YcTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH
CTYZACHTY 3apaHee

Dx3ameH 35% 1 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYCHHOE BpEeMS

@opmyJia pacuéTa HTOrOBOM OLEHKH N0 JUCHHUILIMHE (Moay 110) «/InHeiiHast anredpa»:

«0,2 x cpennee

3a npoMamHue 3amanus + 0,25% cpemgHee

0,2 x komunokBuyM + 0,35 X 3K3aMeH».

32 KOHTPOJIbHBIE PabOThI

Texyumii KOHTPOJIb YCIIEBA€MOCTH 00YYAIOIIMXCSI 10 TUCHUTIIINHE (MOILYJIIO0)

IIpumepHbIe TEMBI K KOJVIOKBUYMY

Tema «Cucrembl JIHHEHHBIX yPABHEHHID»

— CoBMecTHAasA 1 HECOBMECTHAs CUCTEMA

— OHpe,Z[CJ'IéHHaSI )41 HCOHpCI[CJ'IéHHaH CHUCTEMA

— OpHopoaHAst ¥ HEOJHOPOAHAS CHCTEMa

— Marpuna

— I'maBHasg 1 moOoOYHAasA AUAroHaIN

— DneMeHTapHble TpeoOpa3oBaHusl CTPOK

— CryneHy4aTslii BUJ MATPUIIBI

— I'maBHBIE U CBO60I[HLIC NICPpCMCHHBIC

— Kak no cryneHuatoMy BUJy MOHATb, YTO CHCTEMA OMpe/eneHa’?

— CKOJIBKO MOXeET OBITh pEeIIeHUH y CUCTEMbI JTMHEHHBIX ypaBHEHUN?

DNEeKTPOHHBIA JOKYMEHT
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— IlIpsimoit xon anroputMma ["aycca
— OGOparnsbiit xon anroputMma ["aycca
Tema «Onepanuu HaJQ MATPHLAME
— CyMmMma maTpul
— Hynesas matpuna
— IIpousBeneHune MaTpuLbl Ha YUCIIO
— IlpousBenenue mMaTpuil
— Ilpumep HEKOMMYTATHBHOCTH MAaTPUYHOI'O YMHOXKECHUS
— KommyTtupyronime MaTpuibl
— Jlenurenu vy
— HunbnorenTHbIe MaTpUIIBI
— TpaHcnioHHpOBaHME MaTPHIL
— CuMmeTpuyHas MaTpuLa
— Cnen MaTpuilbl
— bnoyHoe yMHOX€HHE MaTpHUIL
— YMHOXEHHE Ha IMaroHaJIbHYIO0 MaTPUILy
— TpaHcnioHUpOBaHME OT MPOU3BEICHHS MATPHULL
— Crnen ot mpou3BeACHUS MATPHI]
Tema «O0paTHble MaTpULBI. MaTpHUHBIe YPaBHEHUS
— EnuHnunas matpuna
— OO0paTHas mMaTpuLa
— Marpuisl 3nemenTapHbix npeodpaszosanuit |, 11, 111 Tunos n ux obpaTtHbIe
— IlogcTaHoBKa MaTpUIbl B MHOTOWIEH

— Marpuipl, KOMMYTUPYIOIIME C THATOHAIBHOW MAaTPULIE C pa3HbIMM YHCIAMU Ha
JUaroHaiu

— Knaccudukanus cuctem JTMHEMHBIX ypaBHEHUN
— CBs3p 00paleHNs MaTPULl C YMHOXKEHHEM M TPAHCTIOHMPOBAHUEM

— DOKBHUBaJIEHTHBIE YCIIOBUS OOPATUMOCTH MAaTPHIIbI

— IlocTaHOBKa B MHOTOUJIEH MaTPHUIIbI c—1ac
— Anroput™ noucka oOpaTHOH M MPOBEPKU 0OPaTUMOCTHU
— Anroputm peuieHus ypasHenuit AX = B
— CBs13p 00paIeHns MaTPHUILL C YMHOKEHHUEM M TPAHCTIOHHPOBAHUEM
— TonbpKo KBaJpaTHbIE MATPHUIIBI OOPATUMBI
Tema «LU-pa3noxenue»
— LU-paznoxenue
Tema «BekTopHble nmpocTpancTBay

— BekTopHOE mpoCTpaHCTBO
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— IIpuMep BEKTOPHOTO MpOCTpaHCTBA oTmHunbli ot RN mmm Matpu

— IloanpocTpaHCTBO BEKTOPHOTO IIPOCTPAaHCTBA

— JIuneiHas KOMOMHAIIMS BEKTOPOB

— JIuHeHO He3aBUCUMBIN HabOp BEKTOPOB

— KosnmneapHbie BEKTOPBI

— KoMinanapHsie BEKTOPBI

— JluneiiHast 000JI0YKa CUCTEMbI BEKTOPOB

— Ilopoxnaromias cucteMa BEKTOPOB

— basuc

— Pa3MepHOCTh BEKTOPHOI'O MPOCTPAHCTBA

— Koopaunatsl BekTopa B 6asuce

— Marpuna nepexona Mexay 6azucamu

— Kpurepunii noanpocrpancrsa

— JlocTaTouHoe ycioBrEe TMHEWHON 3aBUCHMOCTH B N-MEPHOM IIPOCTPAHCTBE

— Tpu 5KBUBAJICHTHBIX YCJIOBHS AJs 6a3uca B N-MEPHOM IPOCTPAHCTBE

— Kpurepuil noanpocrpancTsa

— CoBnazeHue pa3MepoB 0a3HcoB

— AnroputMm BblIeTeHUS 0a3uca U3 CUCTEMbI BEKTOPOB

— AJNroputMm BblJeNeHHs 6a3uca U3 CUCTEMbI BEKTOPOB

— ANTOpUTM JOTIOJIHEHHUS JIMHEWHO HE3aBHUCHUMOM CHCTEMBI 10 Oa3uca
Tema «Onpeneaurenn MaTpum»

— Omnpenenutenu Matpuilbl 2 Ha 2 1 3 Ha 3

— | j-BIif MUHOp MATPHIIBI

— | J-oe anredpanyecKoe JAOMOTHEHUE MAaTPHIIBI

— HesbIpoxneHHas maTpuna

— IIpucoennuénnas marpuna

— DopMyiia pa3oKEHUs ONPENEIUTENS 110 CTPOKE

— V3meHeHue onpeaenuTens Ipyu JIEMEHTapHbIX TPeoOpa30BaHUAX

— OmnpenenuTenb TPAaHCIIOHUPOBAHHOW MaTPHIIbI

— OmnpeaenuTenb TPOU3BEIECHUS MATPUIL]

— Kputepuit o0patuMocTi B TEpMHHAX OIPEIEIUTEINS

— Omnpenenuresib BEPXHETPEYTOJIbHON U HUKHETPEYTOJIBHON MaTpHIL

— CBs3b TMHEWHOHN 3aBUCUMOCTH U ONPEICIIUTEINS

— JIMHEMHOCTh OMpPEeNeaUTENs M0 CTPOKE

— Metogn Kpamepa

— Omnpenenutens 0OpaTHON MaTPUIIBI
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— SIBHBIC hopMyIIBI 0OpATHON MATPHIIHI (Yepe3 areOpandecKue JOTOTHEHNUS)
— OmnpenenuTenb TPOU3BEIECHUS MATPUL]
— Kpurepuii 00paTUMOCTH B TEPMUHAX OMPEICIUTEIS
— Meron Kpamepa
— Omnpenenurenab 0OpaTHOW MaTPHIIBI
— SIBHBIE POPMYIIBI OOpATHON MATPHUIIBI
— Omnpenenurens Bannepmonna

Tema «®@yHgaMeHTaJbHASL CHCTEMA PelICHUID)
— CTpOYHBIH paHT MaTPUILIbI
— ba3ucHblil MUHOD
— DyHJaMeHTaJbHasA CUCTEMa PELICHUN
— TpuBunanbHas OlleHKA Ha PAHT MATPUIIBI
— Teopema o 6a3uCHOM MUHOPE
— Hannuue HEeHyIeBOTO pelIeHrs CUCTEMBI B TEPMUHAX paHTa
— Pa3MmepHOCTh NpOCTpaHCTBA pEICHUN OJHOPOJHONU CUCTEMBI
— CBs13b penieHuil 0THOPOIHON U HEOJHOPOJAHON CHUCTEMBI
— Teopema Kponekepa-Kanesniu
— Pasmepuocts ©®CP
— Hanuuue HEeHyneBOro peleHrs CUCTEMbI B TEPMUHAX paHra
— Teopema Kponekepa-Kanemm

Tema «Cymma 1 nnepecedeHye NOANPOCTPAHCTB)
— llepecedyenne nmoaIIPOCTPAHCTB
— IIpumep, xorna oObeIMHEHUE TOAIPOCTPAHCTB — HE MOAMPOCTPAHCTBO
— CyMMa noJAnpocTpaHCTB
— IlpsiMast cymMa By X ITOJANPOCTPAHCTB
— Teopema o HenosiHOM Oa3uce
— CBs13b pa3MEpPHOCTH CYMMBI U IiepecedeHus noanpoctpancTs (Dopmyna ['paccmana)
— Anroputm nnoucka @CP

— ANTrOpUTM IOHUCKA CKEJIETHOIO Pa3JIOKEHUs
IIpuMepHbIe 3a1aHUA 110 KOHTPOJILHOM padore

1. Peumn cuctemy AX = B, rae

2. Bemumm 6a3uc pemennii (PCP) cooTBeTcTBYIOMICH 0HOPOIHOM cucTeMbl AX = O;
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Haiinu perrenust HEOAHOPOIHOM CHCTEMBI JIMHEHHBIX ypaBHeHHH AX = D.
3anumm peutenus HeogHopoaHoit CJIY uepez @CP, uepes 6asuc, rae

1 1 2 -1 -2 0
A=1 -1 -2 -1 2 6 b=] -5
1 2 1 -3 -9 6

3. Jlana marpuna A € M3 3(R).

-2 4 =2
-1 -1

A=1] 2
6 —3 —6

1. Hatimu LU-pa3noxxenue mis A.

2. Haiinu pa3noxxenue A B IpOU3BEICHUE 3JIEMEHTAPHBIX MATPHII.

3. Haiinu onpenenurens MaTpuilst A.
4. 3anumy MaTpHIly JTHHEHHOro onepaTopa moBopora Ha 30 rpaaycos B R,
5. B mpoctpanctse R® 3a1anb1 BeKTOPEI

-3 -1 2
My = 6 [,v1= 3 ,ve=1] —1
-1 1 1

-
|
|
oo
=
(3]
I
|
— LT o

1. ITposeps, uto fi, f2, f3 hopmupyror 6asuc B R3.
2. Haiimu mMaTpuily mepexoja ot ctanaapTHoro 6asuca {€1, €2, €3} k 6asucy {fi, f2, f3} u
MaTpHILy Iepexo/ia B 00paTHOM HaIpaBJICHHH.
3. Haiiu xoopauHaThl BEKTOpOB V1 1 V2 B 6asuce {f1, f2, f3}.
6. IIpoBeps, sBisiercs a1 oTroOpaxenue auHeiHbIM. ¢ R[X]<4 — R[X]<4, rue
o(f) =1+ 1 (2) — fg + (fh)’
g=2+x+xHh=x+x2
7. Tlocuwuraii onpenenutesb MaTpuilbl A € Mn n(R):

r 1 ... 1

1 = ... 1
A= .

1 1 . T

IIpumepHbIe TOMaLIHKUE 32 IAHUS

Jomamnee 3axanue no teme: «CucreMbl JMHEHHBIX ypaBHeHuil. Onepauuu Haj
MATpHLIAMK»
1. Pemm cuctemsl, ucnoib3ys metos ['aycca (1 mpsiMoit, U 0OpaTHBIN X0J).

x1 + 279 + 313 — 314 =0,
2r1 + 379 + 213 — Sy =0,
3y +4ro + 19 — Try =0,

r1 + 272 + 333 — 314 = 6,
21 + 3wo + 2x3 — by =
3r1 +4dxo + 3 — Toy = —

[T o]

2. Haiiqn MHOrowIeH ¢ BemecTBeHHbIMH Kodddummenramu f € R[X] BTopoii cremeHu
takoii, uro f (1) =8, f(-1) =2, f(2) = 14.
3.
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Ona matpuy

-1 -1 1 00

.
.4=(_§ff)_3= 91 m;:([l) ?).IF 010
- 5 1 00 1

BbIMWUCNK Cnegyrllee BelpaxXeHWe:
tr(AB — BT AT + I.)I3 + BA.

4. Ilna matpun A, B € Mq n(R) onpenenum onepanuto [A, B] = AB—BA. IIpoBeps, uto s
mo6bIx MatpuIl A, B, C € Mz 2(R) BepHo, uto [A, [B, C]?] = 0. (Yka3anue: cHavana Haiiau [B, C],
3areM nocuutaii [B, C]?, a MOTOM BBIUKCIIHN YK€ HTOTOBOE BHIPAKEHHUE).

I[OMaIHHee 3aJlaHuE 110 TEME: «BeKTOPHLIe MPOCTPAHCTBa»

1. JlaHbl BEKTOPHI

B0

Cpenu 3THX BEKTOPOB Haiu 0a31C X JTMHEHHON 000JIOUKH ¥ BIPa3u OCTABIIMECS BEKTOPA
yepe3 0a3HCHEIC.

VYkazaHue: nocrapaiics oTBeTUTh Ha 00a BOMpOCA, MCIOJIb3YS OJUH U TOT e IPOLEecC
IIPUBEJICHUS K CTYIIEHYaTOMY BHJly C IOMOLIBIO MeToa ["aycca.

2. IlpoBeps, ABJIAOTCS JIU CIEYIOIME BEKTOPHI JINHEHHO He3aBUCUMBIMU. Eciu sBistoTces,
TO JIONONIHA HX 110 Gasuca Beero mpocTpancTsa R*:

3. B npoctpanctee R® 3a1aHE! BeKTOPHI

1 2 -3 -1 2
f|:(—.‘;).fﬂ:(—.}).fﬂ:( li).\']:( f{).vg:(—])
1 1 -1 1 1
1. TIposeps, uto f1, f2, f3 popmupyroT 6asuc B R3.
2. Haiimu matpuity epexoja oT ctanaapTHoro 6asuca {e1, €2, €3} k 6asucy {f1, f2, fa} u
MaTpHUILy TIepexo/ia B 00paTHOM HarpaBJICHUH.
3. Haiinu koopauHaThl BEeKTOPOB V1 1 V2 B O6asuce {fi, f2, f2}.

4. PaccmoTpuMm B KauecTBe BekTopHOro npoctpanctsa V = {f: R — R}. IIpoBepsb, nekut

JIM 33IaHHBIN BEKTOP B yKa3aHHOM JUHEWHON o0onouke. Haiian ero koopJuHaTHl B yKa3aHHOM
Oasuce.

1 sin [J'— —1) B Baance {sin(x), cos(z) }.

1 1 1 1
2 3 — 7r? 4+ 12z B Gaance {T'J- —3'z—4 }

5. Homonuu cuctemy MHorounenos {x° + x4, x° — 3x3, x® + 2x?, x® — x} 1o Gasuca
npoctparcTBa R[X]<5.

Jomamnee 3axanne no reme: «PynramMeHTajabHas cucrema pemenuii. Cymma n
nepece4yeHue MOANMPOCTPAHCTBY
1. Haiinu 6a3uc BekTopHoro npoctpanctBa U = {y € R®| Ay = 0}, rie

21 307
A= 1 2 o1 4
01 -110
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2. Ompenenu, MOXHO JIM U3 CUCTEMBI BEKTOPOB

—4 0 i}

—a 1 5

v = 4 V2 = 9 + W3 = 3
—2

3

4
vi=|
-3
BbIOpaTh ®CP 11151 cUCTEMBI JINHEHHBIX ypaBHEHUI

T — T3 +2xy =0,
T3 —2r3+ 31y =0,

2 - 23+ 223 -2 =0

3. Haiinu ckeneTHoe pa3ioxeHne MaTpuibl A:

4. Haiinu perieHust HEOHOPOIHOM CUCTEMbI IMHEHHBIX ypaBHeHUH AX = b uepe3 6asuc
pemtennit (DCP)cooTBeTcTBYOMICH 0JHOPOIHOM cucTeMbl AX = 0, Te

Jomamnee 3aganue no reme: «Co0CTBeHHbIE BEKTOPbI H COOCTBEHHbIE 3HAYEHUSI»
1. Haiimu coOCTBEHHBIE 3HAYCHUS M COOCTBEHHBIC BEKTOPHI JIMHEHHBIX OIEPaTOPOB,
3aJIaHHBIX B HEKOTOPOM 0a3nce MaTpUIlaMU.

2 -1 2 4 -5 2
1 5 -3 3 |: 2 5 -7 3 |].
-1 0 -2 6 -0 4

2. SBnsrorcs mu omepaTopsl B R* co crnemyromumu MaTpuiaMu IMaroHaIu3upyeMbIMu?

Ecnu Het, To 00bsicHu nouemy. Ecnu na, To Haiinu:
a) 6a3uc, B KOTOPOM OIepaTop UMEET AMAarOHAIbHBIA BU/,
0) cam JuaroHaNbHBIA BH/I.
3/1ech NPONYCKU B MaTpULaX — 3TO HYJH.
3. Kakue u3 cinenyrommx MaTpuil nogo0HbI? B cnyyasx mogo0us ykaxu, ¢ TOMOIIbI0 KaKon
MaTpHUILbl MOYKHO U3 OJHOU IMOJYYUTh APYIYIO:

sea)l) =G T) e ()6

4. Jlns Kaxa0ro M3 CleAyloIHX IHMHEHHBIX omepaTopoB B R® Haiimm ero marpuiy B
CTaHJapTHOM Oasuce, COOCTBEHHbIE 3HAUEHUS M COOCTBEHHBIE MOIMPOCTPAHCTBA IS
BBIYMCIIEHHBIX COOCTBEHHBIX 3HAUECHUH.

1. OTpaxeHue OTHOCUTENBHO IIIOCKOCTH XY.
2. OpToroHajibHasi MPOEKIUS Ha MIOCKOCTh XZ.
3. IToBOpOT MPOTUB YacOBOI1 CTPEJIKK BOKPYT MOJOKUTEIBHON ocH X Ha yrou 90°.
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5. Jlnsa nuaroHanusupyemoi Matpuilbl A Haitta Sin (A) u cos (A), eciu

1(* ‘U'-).

ITpoBepb, BBIOIHIETCS U paBeHCTBO Sin (A) + cos? (A) = I.
Jdomammnee 3aganue no reme: «CymMma u nepecevyeHue moAnpoCcTPaHCTB»
1. Jns mognpocrpancts U, V < R* Haiinm 6a3uc uX CyMMBI M IepecedeHH s, eciu
1 1 1

V = span 2. 1 1.13]). U=span
1 -1 3

[ S
=]
—

2. IlpoBeps, IeKUT U oAnpocTpancTBo U BHYyTpH noanpoctpancTea W:

3 1 2 1
1. U =span 1. | -2 , W = span 3 1.1 5
-3 3 —6 -9
—1 -3
. -3 -6 9
2. U =span 2 1.1 3 , W={yeR? 30 =0 :
) ) 2 4 —6

-1 2 - ) : _9
3. E.-':{ye]Rj ‘ (21 3 f)g:[)}. Ii'={y-‘£]ﬁ'1 (é _11 _1)11:0}.

3. IMycth marpuma A € Mz 3(R) 3amana ciemyromum 00pa3om:

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

1. Haitnu LU-pa3noxxenue ans A, B KoTopoM L — HukHeTpeyrospHas ¢ 1 Ha 1uaroHanu, a
U — BepxHeTpeyrojbHasl.

2. Haiimm LU-paznoxenue mnsa A, B koropom L — HmkHeTpeyronsHas, a U —
BEPXHETPEYrojbHas ¢ | Ha quaroHalu.

3. Haiinu obpatnbie MaTpuis! kK L u U 13 nepBoro myHkTa.

4. Haiinu A—1, ucnione3ys obpatssie k L 1 U U3 nepBoro myHkTa.

5. Pemmm cucremy Ax = B, ucnions3ya LU-pasnoxenue, rae

2

[ ]

Jomamnee 3axanne no teme: «CHHryasipuoe pasiaoxenue (SVD)»

1. V6enuce, uto B mpocTpaHcTBe R2 co cTraHgapTHRIM CKaNIsSPHBIM MPOU3BEACHUEM (X, Y ) =
x'y omepartop, 3amaHHEII TO TpaBmIy @(X) = AX, SBISETCd CAMOCONPSUKEHHBIM, |
JTUarOHAIM3UPYH €ro B OPTOHOPMUPOBAHHOM 0Oasmce, eclin

11 -12
8 (—12 )

2. B npoctpanctee R? 3aman omepatop ¢: R? — R? mo mpasminy @(x) = Ax. BbricHu,
HaAMETCS M CKasIpHOE MIPOM3BEACHUE TAKOE, YTO ONEpaTop ¢ OyIeT CaMOCONPSKEH, €CITH:

—5 4 3 -1
a) A ( 8 7 )'_ 6 A ( ) i )
3. Ybemwuch, uTo B mpocTpaHcTBe R3 cO cTaHAapTHBIM CKaISIPHBIM TPOU3BENEHUEM (X, Y ) =
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x'y omeparop, 3amaHHbBIi 1o mpaBmny @(X) = AKX,
JIMArOHATU3UPYH €ro B OPTOHOPMHUPOBAHHOM 0asmce, eciu

2

(=R L]

[SCR U )
[t

()

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJINHE (MOlIy.TIIO)

SABIACTCA CaMOCOHpH}KéHHBIM , H

Ne n/m 3ananue OTtBer Komnerenuus
1. Hanawn paHr matpuyub: 1 [K-1
1 2
(1)
2. ; 2 IK-1
Hainam paHr cuctemsl ekTopos 8 [R=:
1 (2 ‘ 1
vy = E vy = 1] vy = 0
3. ) ) . 4 OIIK-1
Haiou cnen o6paTHol mMaTpuusl A~ K
2 3
A= .
4. Haitou co6cTBeHHbIe 3HaYeHUsa MaTpULb _.42, ecnm 19 OIIK-4
-1 —4
A=
B orBeT BbINUIIMK J1BA YKCIIA B TIOPSJIKE BO3PACTAHUS YE€PE3 TOUKY C
3araToil u 6e3 mpooeos.
Hangu cymmy anemeHTos matpuupl X:
5. 13 [IK-1
1 0 2 4
_ X = .
0 2 6 8
B OTEET BbIMKLLK MCKOMYIO CYMMY.
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Haitou KOCKHYC yrna Mexxay BEKTOpamMM: 0,5/0.5 [K-1
2 1
m= . V= .
0)’ V3
OTBET 3anviumn B BUAE OECATUYHOM Opo6u, OKPYITIME [0 ABYX 3HAKOB MOCIe 3ansaToM.
7. . 20 IK-1
Bouncnu tr(A) + tr(B) + det(A), ecrm:
4 2 -7 1
A= B=
-8 3 4 -8
8. Brruncnm ckansipHoe npousBeieHne BeKTOPOB U U V, €ClIi U3BECTHO, 35 [K-1
gto [|u]| = 10, IVl = 7 u yron Mmexay HuMH paBeH 60e.
9. PR 1 OIIK-4
Oana maTtpuua A. Haingw eé onpepenvrens:
2 3
A=
1 2
10. Haiinm pa3mepHOCTH MTPOCTPaHCTBA PEIICHUS YPaBHEHHUS 2 [K-1
X1+ X +X3=0.
11. Haiaum coBcTBeHHbIE 3HaYeHUs U COBCTBEHHbIE BEKTOpa MaTpulsl A, ecnn 0;2 OIlK-1
1 -1
A= :
B OTBET EbINULLK COBCTBEHHLIE 3HAYEHUA Yepes TOUKY C 3an5|m|.71, B NOpAOKe BO3pacTaHuA,
Ges npobeno..
12. Pelun cucTemy fIMHEMHBIX YPaBHEHMIA 2;1 IIK-1

T1 + 19 = 3,

1 — a9 =1.

B oTBET BbINULWKM pelleHne T'|,T9 Yepes TOUKY C 3ansATon 1 6e3 npobenoe.
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