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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma aucuuiIMHbl (Moaynsi) «OCHOBBI MATPUYHBIX BBIYUCICHHUI»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamuMTHKA, YTBEPKIEHHBIM MpHKa3oM MUHHCTEPCTBA HAYKU W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Uzyuenue aucuuminHel (Moayiisi) «OCHOBBI MAaTPUYHBIX BBIYMCICHUI» HEOOXOIMMO, TaK
KaKk MaTpU4yHBIC OIEpalUHU JIeKAT B OCHOBE MHOTHX QJITOPUTMOB MAIIUHHOTO OOy4YeHHS,
00pabOTKH TaHHBIX U KOMITbIOTEPHOU Tpaduiku, ooecnieurnBas 3pPEeKTUBHOE PEIICHUE CIIOKHBIX
BBIYUCIUTEIbHBIX 3a/1a4.

OTa JAUCUMIUIMHA CIIOCOOCTBYET pPAa3BUTHUIO [MOHUMAaHMSI YHUCICHHBIX METOJIOB H
ONTUMH3AIMH, YTO KPUTUYHO JUIS CHEIHMAIMCTOB B OO0JIACTH HMCKYCCTBEHHOT'O HMHTEIJICKTA,
aHanu3a OONBIIMX JAHHBIX M MPOTPAMMHOIO 00ECHedeHHUs, MOBbBIIIAs UX MPOPECCHOHATBHYIO
KOMIIETEHTHOCTh U BOCTPEOOBaHHOCTb.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduib busHec-aHaIUTHKA 1
BXOJWT B BapHaTUBHYIO 4YacTh bnoka 1, Qopmupyemyro y4dacTHUKaMu 00pa30BaTEIbHBIX
OTHOLLICHHUH.

JucnumimHa (MOayIb) sIBJs€TCS BBIOOPHOM M JOCTYIHA /ISl U3y4yeHus Ha 3 uim 4 Kypce
B 5, 6, 7, 8 cemecTpax Ha BBIOOD.

Heab  w3ydyeHus: JMCHUIUIMHBI  (Moayhasi):  QopMupoBaHue y  CTYACHTOB
(GyHIaMEeHTaJIbHBIX HaBBIKOB pabOThI C MAaTpULIAMHU U BEKTOpPAMHU JIJIsl PEIlIEHUs 3a/1a4 JIMHEWHOM
anreOpbl, HEOOXOAMMBIX B MMPUKIIATHON MaTeMaTUKe U KOMITBIOTEPHBIX TEXHOIOTUSAX.

3agauu u3yyeHusi AMCUUIIMHBI (MOAYJIA):

— U3Y4YUTb OCHOBHBIE OIlEpallMM C MaTpULAMH, BKJIIOYas CIIOXKEHUE, YMHOXKEHUE,
BBIYHUCIIEHHE 0OpaTHON MaTPHULIbI ¥ OTIPEAETUTENSL, ISl HOHUMaHMsI MX CBOMCTB U UCIIOJIb30BAHUS
B JITUHEHHBIX CHCTEMAaX;

— OCBOMTb YHMCIICHHBIE METOJbl PEIICHHUs MaTPUYHBIX ypaBHEHMH, Takue Kak LU-
pa3joKE€HUE W CHUHTYISIPHOE pAa3JIoKEeHHe, JUIsl aHajlu3a M peuleHusl 3ajgad ¢ OoJIbIIOoN
Pa3MEpPHOCTBIO;

— IMPOAHAIIM3UPOBATH  IPAKTUYECKUE TMPWIOKECHUS MATPUYHBIX BBIUUCICHUH B
MalIMHHOM OOYy4€HUH, KOMIIBIOTEPHOHU IpadKe ¥ ONTUMU3ALINH, BKIIIOYasi paboTy ¢ BEKTOpaMH
Y TEH30paMU B aJIrOpUTMaXx;

— peaJn30BaTh MAaTPUYHBIC AJITOPUTMBI Ha S3bIKaX IPOrPaMMUPOBAHUA, HAIPUMED
Python nnu MATLAB, nns unTerpanuy T€OpeTUYECKUX 3HAHUM B MPOEKTHI M0 MaTEMaTHKE U
KOMITBIOTEPHBIM HAYKaM.

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEeH
3Hamy:

— 0a30Bble onepalyy, HOPMbI MaTPHULL, CIIEKTPaJIbHbIE CBOMCTBA;

— TMPUHLUIBI MAJTOPAHTOBBIX Npubmkenuit marpur (SVD, meton Dkxapra-Snra);

— cBoiicTBa CTpyKTypupoBaHHbIXx Matpull (Témnmuna, Bannepmonaa) m npumeHeHue
osicTporo npeobpaszoBanust dypwe (FFT);

— xnaccudukanuio, ocHoBHble mpsiMble (LU, QR) u utepammonnsie (Axobu, I'aycca-
3eiiaens, rpalueHTHBIE) METO/IHI;

— 00sacTd TPUMEHHMOCTH W KPUTEPUU BBHIOOpA METOJOB (TOYHOCTH, CIIOKHOCTb,
YCTOMYUBOCTb);
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ymemb:

— HaXOJUTh COOCTBEHHBIE 3HAYEHUS U BEKTOPHI, CUHTYJIApHBIE pa3ioxeHus (SVD);

— ¢opMUpOBaTH ONTUMATHHBIC MAJIOPAHTOBBIE AIIIIPOKCUMAIIUN MATPHII;

— WCMOJB30BaTh ObICTpOE TIpeoOpazoBanue Oypbe I yMHOKEHHS CTPYKTYPHUPOBAHHBIX
MaTpUIl Ha BEKTOP;

— pemarb CJIAY npsmeiMu (LU-dakropusanus) U TpPOCTEHIIMMHU HTEPAIMOHHBIMU
METO/IaMH;

— OIICHUBATH CXOJAMMOCTb UTEpPAMOHHBIX MeTo10B it CJIAY;

enaoemon:

— HaBBIKaMH MPEICTABICHUS U aHaIK3a 3a7ad B MaTpU4yHOU opme;

— TEXHUKOH CHUHTYJSPHOTO pa3iiokeHus U OpicTporo nmpeodbpazoBanus Oypoe;

— TPaKTHKOW pealM3allid W TPUMEHEHHs 0a30BBIX TMPSMBIX W HTEPANUOHHBIX
AITOPUTMOB;

— YMEHHUEM OLIEHUBATh BBIUUCIUTEIBHYIO CII0KHOCTh MATPUUHBIX aJTOPUTMOB,

— crmocOoOHOCTHI0 0OOCHOBAHHO BBIOMPATH YHCICHHBIA METO/I 17151 KOHKPETHOM 3aauHu.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYarOLIMXCS € IeJarornd4ecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHIIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYILIECTBIISITH MIOUCK, nHpOpMaLuH B 001aCTH aHAJTUTHUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IPUHIIMIIBI KPUTHUECKON
cUHTe3 HH(popManuy, OLIEHKM MCTOYHHUKOB HH(OPMALIMHU U UX
HIPUMEHSTh CUCTEMHBIH PEIEeBAaHTHOCTH.
MOAXOA ISl peLICHUS YK-1.2. YMeeT KpUTHYECKH OLICHHBATh
MOCTaBJICHHBIX 3a/1a4 MCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIC U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooseM
YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHUH 3a]1a4 HAa OCHOBE
NOoJy4eHHOH nHGOopMaIu
OIIK-4. Crioco0OeH MoHUMaTh OIIK-4.1. 3HaeT OCHOBHbIE MPUHITUITBI PAOOTHI
HPUHLMIIEL PaOOTHI WH(POPMALMOHHBIX TEXHOJIOTUN U UX
WHPOPMAITUOHHBIX BJIMsIHUE HA OM3HEC-TIPOIIECCHI
TEXHOJIOTHiA; OIIK-4.2. VYMeeT UCIIO0JIB30BaTh METOBI B
UCIIOJIb30BaTh IIporpaMMHBIE CpesicTBa i cOopa,
WH(POPMAITUIO, METOIBI 00paboTKu 1 aHaIM3a HH(HOPMAITUH,
U POTpaMMHBIC o0ecrieurBasi KA4eCTBEHHYIO
cpezncTsa ee cOopa, UHQOPMAIOHHO-aHATU THYECKYIO
00paboTKy U aHATH3a MOJEPKKY
A7 ’THPOPMALIOHHO- OIIK-4.3. NmeeT nmpakTuveckuii OTbIT B
aHATUTHYECKOH NPUMEHEHUH aHATUTHYECKUX
NOJ/ICP’KKU TIPUHATHUS HHCTPYMEHTOB ISl HOAJIEPKKHI
yIpaBIIEHIECKUX MPUHATHS YIIPABJICHYECKUX PELICHUH B
peeHuit OpraHu3alusIX
[K-2. Crniocoben IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTHIECKHE
UCIIOJIb30BaTh METOABI U HHCTPYMEHTaJIbHBIE CPE/ICTBA,
COOTBETCTBYIOIINI MpUMeHsieMbIe AJ1s1 00paboTKu U
MaTeMaTHYeCKUI aHanm3a nHhopManuu
anmnapar u IK-2.2. Ymeer apdekTnBHO UCTIONB30BATH
MHCTPYMEHTAJIbHBIC MaTeMaTHYECKHH anmapar JUIst
CpezcTBa JUIst CHCTEMaTH3al[UH JAHHBIX U PEIICHUS
00paboTKH, aHann3a u npoeccHOHAIBHBIX 3324
CUCTEMATH3ALNN [K-2.3. Hmeer npakTHUECKHUA OTBIT pabOTHI €
WHPOPMAITUH IO TEME WHCTPYMEHTaMH aHalln3a HHGOpMaLuu
WCCIICIOBAHUS JIJISI B PaMKax HCCIIE/IOBATEIBCKUX MTPOEKTOB
peleHus 3aga4
npohecCHOHANTBHOMN
JeSITE€IbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
n HaumeHoBanue Ounas ghopma TKY
pa3aena THCOUIIITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa Komrpos CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Hasi paboTa ycmeBaeMocTu)
bl
1 OCHOBBI MATPUIHOTO 2 4 7 Jlomarraee 3amanue
aHauza ITonroroBka k
CEMHUHAPY
2 CuHTysIpHOE pa3noXKeHne 2 4 7 JlomanHee 3agaHue
(SVvD)
3 MajnopaHTOBEIC 2 4 7 Jlomarraee 3amanme
MPUOJIVOKEHUS KonTposbHas
pabora
4 QR-paznoxxenue 2 4 7 Jomaninee 3aganue
Kontponbphas
pabota
5 BricTpoe npeobpazoBanue 2 4 7 JlomarniHee 3amaHue
®ypoe (FFT) [NoxroroBka
CEMHUHApY
6 CTpyKTypHUpOBaHHbBIE 2 4 7 [ToaroroBka k
MaTPHIIBI CeMHHapy
7 [Ipsimble MeTOABI pereHus 2 4 7 Jomaninee 3aganue
CJIAY KonTponphas
pabota
8 Urepanmonnabie METO BT 2 4 7 Jomarninee 3aganue
KontponbsHas
paboTa
9 Metoa conpsKEHHBIX 2 4 7 Jlomarinee 3ananue
IpaJiMeHTOR IMoaroroska K
CEMHUHApY
10 | [IpenoOyciaBnuBaHue 2 4 7 [Moxrororka Kk
CEeMHHApy
11 CoOCTBEHHBIE 3HAUYECHUS 2 4 6 Jomarninee 3aganue
Kontponbhas
paboTa
12 MatpuyHast SKCITOHEeHTa 2 4 2 6 Jomarninee 3aganue
Kontponbshas
pabora
13 | UucneHHas yCTOHYMBOCTD 2 4 6 JlomariHee 3amaHue
[loxroroBka k
CeMHHApy
14 [Ipuknagasie 3amaqu 4 8 6 IToaroroska k
CEMHUHApY
3auem ¢ oyeHKoIl 4
Hmozo: 30 60 6 94
O6vem oucyununvt (Mooyns) (6 190
ax. 4.)
Obvem Ooucyunaunvt (mooynsn) (e 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 OCHOBBI MATPUYHOTO Bekrophbie 1 MmaTpuuHble HOpMBIL. Olepauy ¢ MaTpULlAMU: CIIOKEHHE,
aHaImM3a YMHOXXEHHE, TpaHcIioHnpoBanue. [IpakTuka: peanuzanus 6a30BbIX
onepauuii B Python (NumPy)
2 CunrynspHoe paznoxenue | Teopust SVD: cunrynsiprabie 3HaueHUs U BeKTOpbl. [Ipumenenue s
(SVvD) aHanm3a JaHHeX. [Ipaktukym: SVD s nzobpaxeHuit
3 MajnopaHTOBBIC Teopema Dxkkapra-Sura. CUR-pasnoxenue. [IpakTuka: ckaTue JaHHBIX
OPUOTKEHHST
4 QR-paznoxxeHue Otpaxenns Xaycxonaepa. [Ipumenenne s pemenns CJIAY.
IIpaktuka: peamusanms QR-pazmoxeHus
5 Brictpoe npeobpazosanne | OcHoBbl FFT. YMHoxenne matpun ¢ nomompio FFT. [Ipaktukym:
Dypee (FFT) 00paboTKa CUTHAJIOB
6 CTpyKTyprpOBaHHbIE TénnuueBs! ¥ UUPKYIAHTHBIE MAaTPULBl. D()PEeKTUBHBIC aITOPUTMBI
MaTpULIbI ymHOkeHus1. Keiic: huHaHCOBbBIE IPUIOKEHUS
7 [psmeie metoast pemennst | LU-paznoxenue. Meron [aycca. [Ipaktuka: pemenune cuctem B Python
CJIAY
8 HrepanuonHble METOIbI Merton Slkobu. Meton ['aycca-3eiinens. [IpakTukym: cpaBHEeHHE
CXOJIUMOCTH
9 Meroa conpsKEHHBIX OcHoBbl MeTona. [Ipumenenue ayig cumMMeTpudHbIX Matpull. [IpakTuka:
IpaJiueHTOB pelieHue 3a1a4 TernoooMeHa
10 [IpenobycnapnuBanme Wnes npenobycnapnuanus. [IpocTeie mpenoOyciaBiuBaTey.
[IpakTUKyM: YCKOpPEHHE CXOIUMOCTH
11 CoOcTBEeHHBIC 3HAYCHUS CrenenHoii Mmeto. MeToz oOpaTHBIX uTepanuii. [IpakTuka: aHamus
Kosie0aHui
12 MatpryHast 5KCITIOHEHTa Onpenenenue u cBoiicTBa. Beruncnenne uepes psag Teinopa.
[Ipunoxenus B quddepeHnnanbHbIX ypaBHEHUIX
13 Uucnennas ycroiunBocTh | OOycnoBIeHHOCTH 3a1a4. OmuOku okpyrieHus. [IpakTiukym: aHanms3
YCTOWYMBOCTHU
14 [Ipuknanueie 3anaun O6paboTka nzo0paxenuii. DuHancoBbie Mojienu. PaboTa Haj
MPOCKTaMU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHMs NOIydaeT WHIUBHyaIbHbIH
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 TEpPPUTOPUU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

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

Ocnognasa numepamypa:

1. ABepuna, T. A. AJropuTMbl CTATUCTHUYECKOTO MOJICIMPOBAHUS  PEIICHUIA
CTOXACTHYCCKUX MU (HEepeHIMATBLHBIX YPABHCHHI H CUCTEM CO CIIYU4allHOUM CTPYKTYpOH : yueOHOe
nocobue / T. A. ABepuna. — Mocksa ; Bonorna : Unadpa-Umxenepus, 2025. - 288 ¢. — ISBN 978-
5-9729-2443-1. - Tekcr : anextponHbiit. - URL: https://znanium.ru/catalog/product/2226612.

2. Kpyrnos, B. M. Cnyuaiiabie mpoueccsl B 2 4. Yacts 1. OcHOBBI 00111€# TEOpUH : yueOHUK

st By30B / B. M. Kpyrnos. — 2-e uzn., nepepad. u non. — Mocksa : U3parensctBo KOpaiiT,
2024. — 276 c¢. — (Bwicmuee obOpazoBanme). — ISBN 978-5-534-01748-9. — Tekct
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/536889.

3. Bopomaesa, O. ®@. OCHOBBI YHUCIICHHOTO aHAJN3a JHHAMUYECKAX CHCTEM : YUCOHUK IS
By30B / O. @. BoponaeBa. — Mocksa : M3aarensctBo FOpaiit, 2025. — 164 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-18818-9. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568925.

4. YucneHHble METONBI : Y4eOHUK M TPAKTHKyM IJs BY30B / moj penakuuei Y. I.
[TupymoBa. — 5-e u3zf., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2023. — 421 ¢. —
(Beiciee o6pazoBanme). — ISBN 978-5-534-03141-6. — Tekct : »31neKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/510769.

Jlononnumensnan numepamypa:

1. HlupsieB, A. H. OcHoBbl cToxacTuueckod (uHaHcoBoil marematuku. T. 1 : DakThl,
mogenu: B 2 1.: CoopHuk HayuHbIxX TpynoB / [llupseB A.H. - Mocksa :MIITHMO, 2016. - 440 c.:
ISBN 978-5-4439-2391-5. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/970044

2. I'paxem P., Kuyr J1., Ilaramnuk O. KonkperHnas Marematuka. MaremMaTndeckie OCHOBBI
uHpopmatuku. — M. : Bunbsmc, 2009. — 784 c.

3. JIyosruna, E. H. Jluneitnas anreopa : yueOnuk juist By3oB / E. H. JlyOosruna, E. M.
BeutomoB. — 2-¢ uza. — Mocksa : UzmatensctBo IOpaiit, 2025. — 150 c. — (Bericmiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565745.

4. Tarapuukos, O. B. JIuneitnas anre6pa : yue6nuk ais By3oB / O. B. Tatapuukos, A. C.
UYyiiko, B. I'. llepmines ; mox obmielt penakuueit O. B. TarapaukoBa. — Mocksa : 3narenscTBo
FOpaiir, 2025. — 273 c¢. — (Boicuiee obpazoBanue). — ISBN 978-5-534-19275-9. — Tekcr :
anekTpoHHbld  //  OOpazoatenpHas  miarpopma  Opaiitr  [caiit]. —  URL:
https://urait.ru/bcode/556226.
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6. MaTepuaabHO-TeXHHYECKOe obecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBaroIeii IpoBeieHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuXxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEMMHApCKOro (IPakTUYEeCKOro) THMA, TIPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTECTALlUH, a TaKXKe
IIOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NTPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOro 060opynoBanus. IlomemeHns: yKOMIUIEKTOBAaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpEICTBAMH OOydYeHHs, CIy>KalllUMH JUls MpeACTaBIeHUs yd4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qUCUUIUIMHBI (MOAYIA) o0ecrieunBaeTcs B ydeOHbIX ayIMTOPHX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKHMU KaIbKYIATOPaMH,

— CIEUMAIU3UPOBAHHBIM 000PYJ0BaHUEM, BKIIIOUasl JEMOHCTPALMOHHOE 000pYy10BaHHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHBIE
JUI WCTIOJB30BAHUS WHBAIUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHUeM  JOCTylma B  JJCKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpedy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYNl (B TOM 4YHCIE YHAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClle AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHAIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurnmaneHeIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Eaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas koyuekuus qudpoBeIX 0Opa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | denepanpHbIi HeHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIecca MO TUCHUILIMHE (MOJyJIE), B TOM YHCJIe KOMILIEKT JIMIIEH3HOHHOTO
IPOrpaMMHOT0  OOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanue I1O ITpousBoacTBO JIuneH3noHHoe / CBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensHonHOE
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BpaysepsI:

Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOHO PaclpOCTPaHIEMOE
Google Chrome 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Od¢ucHble NpUIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apyOexHOoe JMIEH3UOHHOE

TeXstudio 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
IporpamMmHoe oGecnieveHue 15l IVIAHMPOBAHHUS M YY€TAa BPEMEHM:

Toggle app | sapyGesxuoe | cBOGOIHO pacmpocTpaHseMoe
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuueHsnoHHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynpranTILIroc: cripaBoOYHO-IIpaBOBast OTCYECTBEHHOE | JIMIIEH3UOHHOE

cucTeMa

CpencTBa AaHTHBHPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mis 6usneca OTE€YECTBEHHOE | IHUIIEH3MOHHOE

Crampmaprasni Russian Edition
Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHGopmManueii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHus 1 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce u3ydeHus IUCHUIUIMHBI (MOAYisl) «OCHOBBI MaTPUUHBIX BBIYMCIECHUN» B
paMKax TEKYyIEro KOHTPOJs yCHEBAaeMOCTH HCIIONB3YIOTCS Takhe BUAbI yuyeOHOW paboThl, Kak
JIeKIUs, CEMUHApbl, KOHTPOJIbHbIE pa0OThl U JOMAIIHHE 33JaHUs, a TAKKE pPa3IUYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXcs MO 3aJaHUI0 TpernojaBaTreis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH, 3aKpEIUICHHE  MPAKTHYECKUX
npodeCCHOHATBLHBIX KOMIIETEHIIHH, TOOIPEHNE HHUIHATHB.

Jlekyuss — CHUCTEMaTHUYeCKOe, TIOCJIEIOBATEIbHOE, MOHOJOTHYECKOE  U3JIOKCHHUE
nmpenoaaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mporecce neknmii peKOMEHAYETCS BECTH KOHCIEKT JIEKIWHA: KPaTKO M CXEMaTHYHO
(buKCUpOBaTh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHHS JICKINH, BBIICTSITH Ba)KHBIC MBICIH,
KIIIOYEBBIE CJIOBAa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYJHEHUS, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBaHHOW nuTeparype. Ecinu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cieayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
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MPernoAaBaTesNio Ha KOHCYJIbTAllUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4ueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPAaKTUYECKHX 3aIaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlng ycremHol NOArOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh AaKTHBHO y4YacTBOBAaTh B
oOcyxnenun. Taxke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MOMOXKET
[1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
[pernojaBaTesis U y4acTHe B JUCKYCCHH.

JUis yCcHemHoro y4acTisi B CEMUHape CTy/IeHTaM PEKOMEHIYETCsl 3apaHee 03HAKOMUTBCS C
TEMOH OOCYXXACHHUS, IPOYUTATh HEOOXOJMMBIE MaTe€pHalbl U MOJATOTOBUTH BOMPOCHL. BaxkHO
aKTUBHO CJIYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKA3bIBas CBOM MHEHMSI M apIyMEHTUPYS UX.
IIpu oTBerax Ha BONPOCHI INPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONupasich Ha U3y4EHHbIM MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKICHNUE M PACITUPUTH CBOU 3HAHUS.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaXKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3a1aHusl Ha ATAllbl, YTOOBI
n30eXkaTh TEperpy3kd W Jydlle yCBOUTh Marepuall. VIcronb30BaTh pa3ivyuHbIe UCTOYHUKU
UH(pOPMaIIUH, BKIIOYasl YUSOHUKH U OHJIAWH-PECYPCHI, IUIs 00j1ee TITyOO0KOro MOHUMAHHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas padboTa ¢ Ha0OpoM 3a1a4, KOTOPbIE HYKHO PELIUTb 3a
OTPaHUYEHHOE BpeMs.

[lenp KOHTPOIBHOM PabOTHI - MOTYYUTH CIICIHAIBHBIC 3HAHUS IO OJTHOW WJIM HECKOJIBKUM
TeMaM JUCLUIUIMHBI (MOAYJS) ¥ IPOJEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HAIpaBlieHHass Ha YIIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITENbHOM paboThI CTYIEHTHI B3aUMOJICHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMH MPu MUHUMAIILHOM yYacTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepPHAJIOB TJIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMIOJHEHHE YUeOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBAHHA Pe3yJIbTATOB 00y4YeHHS N0 JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CPOPMHUPOBAHHOCTH KOMIIETEHUHMI 110
aucuumiInHe (MoayJe) «OCHOBbI MATPUYHBIX BbIYUCJIEHHII»

OneHnBaHuE ypOBHSI YYE€OHBIX JOCTHKEHHUH, OOyUYaIOMMXCS MO AUCIUIUIHHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALlUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TIPOBOJUTCSA OICHKA KOMIETEHIMH, CcHOpPMHpPOBAHHBIX IO
JTUCIIUATIITAHE.

Jlnst omeHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOYHON AaTTecTaruu
HCIIOJIB3YCTCA I[GC}ITI/I63.JIJIBH3H IIKajla OLHCHHBAHUSA, KOTOpass COOTHOCHUTCA C TpaIII/IL[I/IOHHOﬁ
NATHOATUTPHON MITKAJION CIICTYIOIIMM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMCECHTHBI 158 yCTaHaBJIUBas IMPUYIHNHHO-
ClleICTBEHHbIe CBsi3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
JIPYTUX
UCCIIC/IOBAHUM, & TaKXKe pEIIaeT CIOKHBIC

C

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT o0JjamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe paboueid
MPOTPaMMBI U CAMOCTOSITEIBHO, JIOTHUECKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIEHTHPYS] BHUMaHHE Ha
HaunOoJee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHMBATB,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
BBIICTSISL  €T0

W3y4YeHHBIH  MaTepuad,

KJIIOYEBbIE  aCMeKThl M  YCTaHaBJIMBas
CBSI3H.
YBEPEHHO

MHTEPIPETUPYET pe3yibTaThl aHAIU30B H

MPUYMHHO-CIIEICTBEHHBIE
@opMynUpyeT CBOM OTBETHI,

JIPYTUX HCCIICOBAaHUM, a TaKXKe periaet
CJIOKHBIE CUTYallnOHHBIC 3amaun. CTymIeHT

XOopouio 3HAaKOM C METOJaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIE (hOpMYyIHpOBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIUOKH,
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

OneHka 3a 3a4yert

Kacaloumecs CyTd BompocoB. CTyaeHT
CIIOCOOCH pelaTh TOJBKO CaMble MPOCTHIC
33744l M BaAeeT JHIIb MHUHUMAIbHBIM
HabOpPOM METOJIOB MCCIIC/IOBAHMSI.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He can He 3aureno | MOXET OTBETUTH Ha BONPOCHI, JAXE €CJIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

I[I/ICI_II/IHJ'II/IHB. (MO,Z[y.]'IL) «OCHOBBI MAaTpUYIHBIX BBIYMCIICHHI OLICHUBACTCA CJICAYIOLIUM

o0OpazoM:
AKTHBHOCTH Bec |KoauuectBo Onucanue

Homamrame 3amaans | 20% 13 Hab6op 3amau o TeMaM HeAeH

KonTponbHbie 30% 2 [Mucermennas pabota ¢ HabOpoMm 3aad, KOTOPbIE HYKHO

paboTEhI PELIUTh 3a OTPAaHHUYCHHOE BPEMS

AynutopHas pabora | 15% 1 OTBeTHI Ha BOIIPOCHL, CIMCOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3a4er c OICHKOM 35% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMsI, BO3ZMOKEH
JIOTIOJTHUTENBHBINA YCTHBIN IK3aMeH

®opmyJia pacyéTa HTOrOBOM OLIEHKH IO AUCHUILIHHE (MoayJie) «OCHOBBI MATPUYHBIX
BhIUHMCIeHN»: «0,2% cpenHee 3a qoMantHue 3ananus + 0,3% cpegHee 3a KOHTPOJIbHBIE paOOTHI +
0,15 x3a aynutopHyto paboty + 0,35 X3a4eT ¢ OLEeHKOM1».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AIOMIUXCH MO0 AUCHUIIINHE (MOYyJIe)

IIpumepHbIe BOpoCHI /I CEMHHAPOB

1. OcHoBbI MaTpUYHOro aHaMN3a (BexkTopHbIe 1 MaTPpUYHBIe HOPMBI. Onepanun ¢
MATPHLIIAMH: CJI0KeHHEe, YMHOKeHHe, TpaHcnnoHnpoBanue. Ilpakruka: peanuszanus

wn

P oo~ oA

0.
11.
12.
13.
14.

0a3oBbIx onepanuii B Python (NumPy))

Yro Takoe BEKTOpHAsi HOPMA U KaK1e€ OCHOBHBIE BUbI HOPM BBl 3HaeTe?

Kak onpenensercs MaTpuyHast HOpMa U 4eM OHA OTJIMYAETCS OT BEKTOPHOU?
OOBbscHUTE, KaK BBIMOJHACTCA CJIOXKEHHWE JBYX MATpHll, U KaKUe YCJIOBUS JOJKHBI
BBITIOJIHATHCSA?

Yo Takoe yMHOKEHHE MAaTPUI] U KAKOBA €r0 aCCOLIMaTUBHOCTb?

Kax paGoTtaeT TpaHCTIOHUpPOBAHNE MATPHIIHI U KAKWE CBOMCTBA OHO UMEET?
Kak BBIYMCINTD €BKINA0BY HOPMY BEKTOpaA?

Yewm otnuvarorcst HopMbl L1, L2 1 6eckoHeUYHOCTH 171 BEKTOPOB?

Kakue MaTpruHble HOPMBI SIBIISIFOTCS CyOMYJIbTUITUKATUBHBIMU?

[IpuBenuTe npuUMeEp CI0KEHMS IBYX MATPHI] pa3MEPHOCTH 2X2.

Kak ymHOXUTB 1Be MaTpuibl A u B, eciiu pa3mepst A - 3X2, B - 2x4?

Yrto Takoe TpaHCTIOHMPOBAHHAS MAaTPHUIIa U KaK OHa 0003HavYaeTCs?

Kak peanusoBars cioxenue marpui] B NumPy?

Hanumure ko Ha Python myst ymMmHOMXKeHUs 1ByX Matpuil ¢ momMoibio NumPy.
Kak tpancnionnpoars MaTpunty B NumPy u 4yto Bo3Bpamaer merog . T?
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15. Kakue ommOky MOTYT BO3HUKHYTH P YMHOKEHUU MaTPUILl HEMOIXOSAIINX Pa3MepoB?

2. Cunryasipaoe pa3ioxenne (SVD) (Teopusi SVD: cunryasipuble 3Ha4eHHs U BEKTOPbI.
IIpumenenue nJjs anajau3a ganHbiX. [Ipakrukym: SVD nuis uzodpakenuii)

Urto Takoe CUHTYJISIpHOE pasiiokeHue marpulsl (SVD)?

Kak onpenensitoTcs CUHTYISIpHBIE 3HAUEHUS U CUHTYJISIpHBIE BEKTOPBI B SVD?
Kakue cBoiictBa umeer SVD ams mo6oi MmaTpuisi?

Kaxk Beirmsaaut nosnoe SVD B Buzae npousseaenus U, £ u VAT?

UYem otiinuaercst SVD 0T cieKTpaabHOrO pa3iokeHUsl CAMMETPUYHON MaTpUIIbI?
Kak npumensercs SVD miist cHukeHUs1 pa3MEpHOCTH TaHHBIX ?

O0bsicuute, kKak SVD ucnonb3yercs B aHanu3e riiaBHbIX KoMroHeHT (PCA).
Kak BpUMCIUTBL paHT MaTpHUIbI ¢ TOMOIIbI0 SVD?

[Tpusenure npumep SVD s npocToit MaTpuLbl 2X2.

0. Kak SVD nomoraet B 00paboTke n3o0paxkeHuit?

11. Hanumwure ko Ha Python mist Beimonnenus SVD ¢ nomomipio NumPy.

12. Kak ucnons3oBath SVD 11 cxxatust u3odpaxenus (mpumep c grayscale)?

13. Kakue cHHTY/ISIpHBIC 3HAUEHUS BaYKHBI JJIS allIPOKCUMAIIMHA MATPHUIIBI?

14. Kak unrepnperupoBars Matpuiibl U, X u V B koHTekcTe SVD?

15. Kaxue npumnoxenuss SVD ecTb B peKOMEHJaTENIbHBIX cUCTEMaX?

BoOoo~NoOr~WNE

3. Manopanrossie npudanxenust (Teopema Ixkapra-Sara. CUR-pa3iio:xxkenue.
IIpakTuka: cxxkarue JaHHbBIX)

Yro Takoe MaJoOpaHroBOE NPUOIMKEHNE MATPULIbI?
B uém cyTp Teopembl Dkkapra-SHra?
Kak BbIuuciisieTcst onTuManbHOE MaJIOpPaHroBoe NpuoInxKeHne ¢ nomoinso SVD?
Uro takoe CUR-pa3znoxenne u yem oHO oTiimgaercsi ot SVD?
Kak BbiOupatorcst crpoku u cronbisl B CUR-pasznoxennn?
Kakue npenmymiecrsa umeer CUR-paznoxenue nepeg SVD?
Kak mpumMeHsieTcs MaJlopaHr0BO€ MPUOIMKEHUE JUTSI CKATUS TaHHBIX?
OO0ObsicHUTE, KaK U3MEPSETCs OLINOKAa B MaJIOPAHTOBOM MPUOIMKEHUH.
[TpuBeauTe NpuMep MaOPaAHTOBOT'O MPUOIMKEHUS ISl MaTpULBI 3X3.
. Kak CUR-pa3noxxeHne UCroiab3yeTcsl B aHaIu3€ OOJIBIINUX JaHHBIX ?
. Hanummre xox Ha Python ans manopanrosoro npudmmkenus ¢ SVD.
. Kak peanuzoBats CUR-pa3znoxeHnue B npakTuke?
. Kakue MeTpuku UCOIb3yrOTCS 1711 OLIEHKH KauyecTBa CoKaTus?
. Kak manopanroBbie npuoanKeHus IOMOTraoT B MallIUHHOM 00y4eHun?
. Kakue orpanndenns ectb y Teopemsl JKkkapra-SHra?

CoNoOAWNE

e e o ol
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4. QR-paznoxenue (Orpaxkenus XaycxoJaepa. [I[pumenenue s pemenus CJIAY.
IIpakTuka: peanusanus QR-pa3noxenust)

Yro takoe QR-pa3noxenue maTpuisl?

Kak pabGoraetr meton otpaxenuit Xaycxonaepa B QR-paznoxxenun?
Kaxkwue cBolictBa nmeer QR-pasnoxkenue 1t KBaApaTHBIX MaTpHIL?

Kak npumensiercst QR-pa3noxkeHue A penieHus CUCTEM JIMHEHHBIX ajareOpanydyecKux
ypaBHenuii (CJIAY)?

Yem ornmuaercsa QR-paznoxenue ot LU-paznoxenus?

Kaxk Beruncisercs Q u R B QR-paznoxennn?

Yro takoe Givens-BpallleHUs U Kak OHU cBsi3aHbl ¢ QR?

O0psicauTe, Kak QR Hcmonbp3yeTcsi B METO/ 1€ HAMMEHBIITNX KBaIPaTOB.
[TpuBenure npumep QR-pasznoxeHust st MaTpULbI 2X2.

lO Kak QR-pasnoxkeHue moMoraeT B BEIYUCICHUHA COOCTBEHHBIX 3HAUCHHI?
11. Hanmmmre koxa Ha Python ans QR-paznoxenus ¢ momoripio NumPy.

12. Kak peann3oBarh OTpakeHHS XaycxoJaepa BpyuyHyro?

NS
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13. Kakue uncnennblie npeumytiectBa umeeT QR-paznoxenune?
14. Kak pemmts CJIAY ¢ nomompto QR-paznoxenus?
15. Kakue ommOKyu MOTYT BOBHHKHYTH MpH BerauciaeHuu QR?

5. Boictpoe npeodpa3zoBanne ®ypwe (FFT) (OcnoBbl FFT. YMHOXkeHNEe MaTpHL €
nomvombio FFT. IIpakTukym: 00padoTKka CUrHAJIOB)

UYro Takoe npeodpazoBanue Pypre 1 Kak oHO cBsizaHo ¢ FFT?

B uém nmpuniun 6sicTporo npeodpazosanus Oypee (FFT)?

Kak Beruncnsiercs DFT u kak FFT yckopsiet atot npouecc?

Kakwue ocnoBubie anroputmbel FFT Bel 3Haete (Hanpumep, Cooley-Tukey)?
Kak nmpumensiercs FFT st ymHOKeHUst 60JIbIIMX MaTpHLl?

Uto Takoe NUPKYJIAHTHAsE CBEPTKA U Kak OHa cBsizaHa ¢ FFT?

O6mwsacuure, kak FFT ncnons3yercst B 00paboTKe CUTHAJIOB.

Kaxk o6patnoe FFT BoccTanaBnuBaeT curan?

[Tpusenure npumep FFT nis npoctoro curnana (MaccuB u3 4 3J1EMEHTOB).
0. Kak FFT nmomoraer B ananuse 4actoT?

11. Hanmumwure kox Ha Python st FFT ¢ momonisio NumPy.

12. Kak peanu3oBaTh yMHOkeHUE MaTpull uepe3 FFT?

13. Kakue npunoxenus FFT ects B aynmo- u Buaeonpouneccuure?

14. Kak FFT ucnonb3yercs B pemieHuu audQepeHuanbHbIX ypaBHEHUN?

15. Kakue orpannuenust umeet FFT 11 HecTeneHHbIX pa3MepOB MacCHBOB?

BOoo~NoOR~WNE

6. CrpykrypupoBanHbie MaTpulbl (TénauueBsbl 1 HUPKYJISIHTHbIE MATPUIBL.
¢ dexTUBHBIE AATOPUTMbI yMHO:KeHUs1. Keiic: puHaHCOBBIE NPUIIOKEHH)

1. Yro Takoe TémuIieBa MaTpuIla U Kakue e€ cBoicTBa’?

2. Yem oTiMyaeTcsi MUPKYJISHTHAS MAaTPUIA OT TETUTUIIEBON?

3. Kak Bbruncisiercss yMHOKEHHE HUPKYISHTHBIX MaTpull ¢ momoinpsio FFT?

4. Kakue > (eKkTUBHbIE aITOPUTMbI YMHOXKEHHUS CYIIECTBYIOT Ui CTPYKTYPHUPOBAHHBIX
Matpun?

5. Kak npumeHnsiercs HUpKyJIsSHTHas MaTpulia B CBEPTOUHBIX oneparusix?

6. OOBbscHUTE, KaK TEMIUIEBB MATPULIBI HCIIOIB3YIOTCS B (PMHAHCOBOM MOJAEIUPOBAHUU.

7. UYro Takoe Toeplitz-cuctemsl U Kak UX peniarb?

8. Kak nuupKynsHTHbIE MaTPHUIIbI CBSI3aHbI C TOJTUHOMaMH?

9. IlpuBenute mpuMep MUPKYISTHTHOW MaTpHUIIBI 3X3.

10. Kak FFT yckopsieT onepaiuu ¢ HUpKYJISHTHBIMH MaTpuLiamu?

11. Hanmumwure kox Ha Python 1s1 yMHOXKEHUST HUPKYJISHTHOW MaTPUILIBI.

12. Kakue npuiioXeHus: CTpYKTYpUPOBaHHbBIX MaTpHIl €CTh B SKOHOMUKE?

13. Kak pematp CJIAY ¢ TEIMIIEBOW MaTpHIICH?

14. Kakue npeumyIecTBa UMEIOT CTPYKTYpUPOBAaHHBIE MATPUILIbI B OOJIBIINX cHCTeMax ?

15. Kak MonenupoBaTh BpeMEHHBIE PSbl C TOMOIIBIO HIUPKYISHTHBIX MaTpuLl?

7. Ilpsimbie metoabl pemienusi CJIAY (LU-pasno:xenne. Meroa I'aycca. Ilpakruka:
peuieHue cucrem B Python)

Yro takoe LU-paznokeHue 1 Kak OHO IoJydaeTcs?

Kaxk pabortaet meton ["aycca mst pemenus CJIAY?

Yem otnmuaerca LU-pasnoxxenne ot merona I'aycca?

Kaxkne ycnoBus HyxHbI 17151 npumeHenus LU-pa3noxenus?
Kak Beruncisrorest Marpuis! L n U B LU-paznoxkenun?
Oo6wbscuure, kak pemars CJIAY ¢ nomoursio LU-paznoxeHust.
Yro Takoe pivoting B MeToze ['aycca u 3aueM OHO HYKHO?
Kak meton I'aycca cBsizan ¢ LU?

ITpuBenure npumep LU-pa3noxeHus aias matpuisl 3x3.

10. Kak onieHuTh CcIO’KHOCTH MeToAa ['aycca?

CoNoa~LNE
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11. Hanummre xox Ha Python myis LU-pasnoxxenust c NumPy.

12. Kak pemmts CJIAY metogom ["aycca B koae?

13. Kakue uncnennbie mpo0daeMbl BOZHUKAIOT B MPSAMBIX MeTOaxX?
14. Kax LU ncnonp3yercss B UTEPALlUOHHBIX METO/1axX?

15. Kakwue anbrepHaTtuBbl MeTOy I'aycca cymecTByroT?

8. Urepaunonnnie metoanl (Meroa SAkodu. Meroa I'aycca-3eiigens. Ilpaktukym:
CpaBHEHHE CXOJAUMOCTH)

Urto Takoe urepannoHHbie MeTo bl perieHuss CJIAY u yem OHM OTJIMYAIOTCS OT MPSAMBIX?
Kak paboraet meton SAxko6u?

B uém cyts Metona ['aycca-3eiiaens u 4eM oH oTianyaercs ot Skoou?
Kakwue yciioBust cXOOMMOCTH AJIs1 UTEPALMOHHBIX METOI0B?

Kak Berumcisercs utepauus B Metoe Skoou?

OO6mbscuure, kak Meron ["aycca-3eiinens ycKopsieT CXOIUMOCTb.

Uto Takoe penakcaius B UTEpAllMOHHBIX MeToAax?

Kak cpaBHUTE cKOpOCTh cxonumoctu SIkobu u ['aycca-3eitnens?
[TpuBenute npumep npuMeHeHus meroaa SAkoodu k nmpocroit CJIAY.
0. Kak oueHuTh OmmbKy B UTEPallMOHHBIX METO/1axX?

11. Hanmmmre xox Ha Python ans merona Sxo0wu.

12. Kak peanuzoBatb meton ["aycca-3elinens B mpakTuke?

13. Kakue MaTpHIbl MOAXOIAT U ’THX METOI0B?

14. Kak cpaBHHTH CXOUMOCTh Ha MPAKTUKE (KpUTEPHUH)?

15. Kakue He1oCTaTKH UMEIOT UTEPAIIMOHHBIE METOIbI?

BoOoo~Nor~WNE

9. MeToa conpsizkéHHbIX rpaaneHToB (OcHoBbI MeToa. [IpuMeHeHne 1JI1 CHMMeETPHYHbIX
matpuu. [IpakTuka: pemenne 3a1a4 Tenjao000MeHa)

Yro Takoe MeTo] conpsikEHHBIX TpagueHToB (CG)?
Kak pa6oraer CG ans pemenust CJIAY ¢ cuMMeTpuYHBIMU MaTpuLiaMu?
Kakwue cBoiicTBa MaTpullbl Hy>KHBI 17151 ipuMeHeHust CG?
Kak Berumcrnstorces HanpasieHus noucka B CG?
O06mbsacHute, kak CG MUHUMU3UPYET KBaAPaTHUHYIO (POPMY.
Kak npumensiercs CG B 3aauax temnooomena?
Yem CG omiinuaeTcs OT METOAA FPAJUEHTHOTO CITycKa?
Kax CG cBsizaH ¢ METOJIOM HAMMEHBIIINX KBAIPATOB?
[Tpuennte npumep CG A1 NpOCTOW CUMMETPUYHON MaTPHIIBI.
. Kak onenuts cxonumocts CG?
. Hannmwure xon Ha Python nans merona CG.
. Kax moznenupoBats Termooomer ¢ momorsio CG?
. Kakune npenmymectBa umeer CG 11 601b1IIMX cHCTEM?
. Kak npeno6ycnasnusanue ynyumaer CG?
. Kakue orpannuenns merona CG?

CoNoOARWNE
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10. IIpenodycaaBauBanue (Maest npenodyciaasauBanus. [lpocToie npexodyciiaBauBaTesu.
IIpakTHKyM: yCKOpeHHEe CXOAUMOCTH)

Uro Takoe mpeao0yciaBInBaHUE U 3a4eM OHO HY>KHO?

Kak naes npenoOycinaBauBaHus yay4lllaeT CXOJUMOCTh UTEPAIMOHHBIX METOI0B?
Kaxkue mpocTteie mpenoOycnaBIuBaTeny Bbl 3HaeTe (HAlpuMep, THaroHaIbHBIN)?
Yro takoe SAxoOH-1ipeno0yciaBIuBaTeh?

Kak npumensiercs nenonnoe LU-pa3znoxeHue kak nmpenoOyciiaBiuBaTeNb?
OO0mbsacHUTE, KaK MpeaoOycliaBIMBaHNE BIUSCT HAa YUCIO 00YCIOBIEHHOCTH.

Kax usmeputsb 3ppexkTuBHOCTD peao0yciiaBiIuBaTes?

Kakue npenobycnaBnuBarenu ucnoib3yorcs B CG?

[TpuBeauTe npumep NpocToro npeao0yciaaBIuBaHMsL.

CoNoR~wWNE

DNEeKTPOHHBIA JOKYMEHT



10. Kak npenobycnaBiuBaHue YCKOPSIET CXOAMMOCTh B TIPAKTUKE?

11. Hanmummre ko Ha Python mist muaronanpHOTO Ipeo0yciaBIuBaHUS.
12. Kak peanuzoBatb ILU-nipenoOycnaBnuBaresns?

13. Kakue npunoxxenus npenoOycinaBiuBanus B pusnxe?

14. Kak cpaBHHTH pa3HbIe MTpeao0ycIaBIuBaTe/n?

15. Kakue BbI30BBI BO3HUKAIOT MIPH BEIOOPE MPeao0ycIaBiuBaTess?

11. CoocTBennblie 3HaUYeHus1 (CTenenHoi meroa. Merox odOpaTHbix urepaunid. [lpakruka:
aHaJIM3 KoJIeOaHMii)

1. Yro Takoe coOCTBEHHBIE 3HAUCHUSI U COOCTBEHHBIE BEKTOPHI?

2. Kak pabotaer cTeneHHOW METOJ /I BBIYUCICHHUS JTOMHHHPYIOIIETO COOCTBEHHOTO
3HAYEHHUS?

B 4ém cyTh MeToa 00paTHBIX UTEpauii?

Kak npumeHsieTcst ciBUT B METOAAaX COOCTBEHHBIX 3HAUCHUIA?

OO0OBbsicHUTE, KaK aHATU3UPOBATh KOJI€OaHUs C ITIOMOIIBI0 COOCTBEHHBIX 3HAYEHUI.
Yem otnuyaercsa QR-anroputm oT creneHHoro Meroaa’?

Kak BbIUuCIIATE BCe COOCTBEHHbIC 3HAYCHUS?

[TpuBenuTe mpUMep CTEIEHHOTO METO/AA JUISt MATPHIIBI 2X2.

Kak MeTo 0OpaTHBIX UTepanuii HaX0IUT COOCTBEHHBIE BEKTOPHI?

0. Kak coObcTBeHHbBIE 3HAYEHUSI UCIIONIB3YIOTCS B aHAIHM3E CHCTEM?

11. Hanumwure kox Ha Python 11t crenennoro meroaa.

12. Kak monenupoBath KoliebaHUs ¢ COOCTBEHHBIMU 3HAYCHUSIMU?

13. Kakue uncienHbie mpo01eMbl BOZHUKAIOT B 3TUX METO/1axX?

14. Kak O11leHUTh TOYHOCTh BBIUMCIICHHUS] COOCTBEHHBIX 3HAUYEHUI?

15. Kakue npusnoxxeHusi COOCTBEHHbIX 3HAUEHUI B MHXKEHEPUU?

POONO U AW

12. MaTpuyHas 3xkcnnoHenTa (Onpenesienne u cBoiicTea. Berunciaenne yepes psja Teisopa.
Ipunoxenus B 1udPepeHIHAIBHBIX YPABHEHHUAX)

Yro Takoe MaTpUUHas SKCIIOHEHTA U KaK OHA ONPEIeIsieTcs?
Kakwue cBoiicTBa MMeeT MaTpUyuHasi IKCIIOHEHTa?
Kak BelumcIsieTcss MaTpU4YHas SKCIIOHEHTa uepe3 psin Teiopa?
Uewm oTiinyaeTcst MaTpU4Hask SKCIIOHEHTA OT CKaJIIpHON?
Kak mpumMeHsieTcss MaTpu4Hasi 3KCIIOHEHTa B pelieHu! TuddepeHInaabHbIX YpaBHEHUN?
Uro Takoe MaTpuyHas jorapudma U Kak OHa CBsi3aHa C SKCIIOHEHTON?
Kaxk Bberuncnuth €"A 1is AuaroHaaIu3upyeMo MaTpuiibl?
OO0bsicHUTE, KaK MaTpUUHas SKCIIOHEHTa Ucnoib3yercs B cuctemax ODE.
ITpuBennTe npuMep BeIYUCIEHUS € A I TPOCTOW MaTPUILIBI.

. Kakne unciennsle MeTobl JUIsl MATPUYHOM KCITOHEHTHI?

. Hanummre xox Ha Python nist MaTpuyHO#M 3KCIIOHEHTHI.

. Kak MaTpu4Has 5KCIIOHEHTa MOJIETUPYET JTUHAMUKY CUCTEM?

. Kakue cBoiicTBa KOMMYTHPOBaHUS BaXXHbI 111 SKCIIOHEHTHI?

. Kak onenuts ommoOky B mpubmkenuu psana Teitnopa?

. Kakue npunoxennst MaTpuuHOM SKCIIOHEHTHI B KBAHTOBOW MEXaHUKE?

CoNoOARWNE
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13. Yucnennas ycroituuBoctsb (O0ycioBiIeHHOCTD 3a/1a4. OMINOKH OKpPYIJIeHH .
IIpakTnkym: aHaJIM3 yCTOHYMBOCTH)

Yrto Takoe YMCIIeHHAs] YCTOMYMBOCTh AJITOPUTMA?

Kak onpenensiercss 00ycinoBI€HHOCTh 3a1a4u?

Kakwue BuibI o1rOoK OKpyriieHUs! BOSHUKAIOT B BBIYUCICHUSIX?
YeM oTiMyaercs npsimasi ormuoKka oT 00paTHOM?

Kax 00ycnoBieHHOCTh BIUseT Ha TOUHOCTH perieHus CJIAY?
OOBscHHUTE, KaK aHATTM3UPOBATh YCTOWYMBOCTH METO/IA.

Yro Takoe MallIMHHAs TOUHOCTh M KaK OHa CBsA3aHa ¢ omuOkamu?

NoakowdhE
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8. Kak omeHuTh 00yCIOBICHHOCTh MaTPHIIHI?

9. TlpuBenute mpumep IMI0X0 OOYCIOBICHHON MATPHUIIBI.

10. Kax ommbOKu OKpyrieHHsl HaKaIIiBaloTCsA B UTEPALIUAX ?
11. Hanmmmre xox Ha Python ans ananusa o0ycrnoBIeHHOCTH.
12. Kak yny4muTh yCTOHYMBOCTH aJIrOpUTMa?

13. Kakue MEeTpHKH UCIOIB3YIOTCS ISl OLEHKH YCTOHYNBOCTH?
14. Kak ycTOMYMBOCTH BIHSET Ha BHIOOP MeTOaa?

15. Kakue npuMepsl HEYCTOMUMBBIX 3a/1a4 Bbl 3HaeTE?

14. Ilpukaaausbie 3aqa4u (O0padoTka n3odpaxenuii. ®uHancoBbie moaeau. Padbora naj
NPOEKTaMH)

Kak MaTpu4Hble BEIUMCIIEHUS IPUMEHSAIOTCS B 00paboTKe U300paxeHnit?
Kakue anroputMbl HCIONIB3YIOTCS JUISL CKATUS N300paKEHUI ¢ MaTpULaMu?
Kak MonienupoBaTh pMHAHCOBBIE PUCKH C TIOMOIIbIO MaTpHIl?
O06wbscaure, kak SVD npumeHsieTcs B peKOMEHIaTeIbHbIX CHCTEMAX.
Kak MaTpuIibl HCTIONB3YIOTCS B MOJIEIMPOBAHUY NOpThenen?
Kakue npoekTsl MOKHO peajin30BaTh 10 00padOTKE CUTHATIOB?
Kak FFT nomoraer B aHanu3e (MHaHCOBBIX BPEMEHHBIX Ps10B?
OO0BbscHUTE, KaK penaTh 3aa4i ONTHMUA3ALIUH B (prHAHCAX C MATPULIAMH.
[TpuBeauTe npuMep NPOEKTA MO CXKATUIO U300PAKEHUH.

. Kakx MaTpuaHbIe METOABI HCIIONB3YIOTCS B MAIIMHHOM 3PEHUU?

. Hannmwure miian npoekrta no ¢uUHaHCOBOMY MOJIEINPOBAHUIO.

. Kak peannsoBath aHanu3 JaHHBIX B IPOEKTE?

. Kakue nunctpymenTs! (OUOIHOTEKN) HYKHBI AJI1 TPOEKTOB?

. Kak onieHuTH pe3yapTaTsl MPUKIAAHBIX 331347

. Kakue 3Tndeckue acrekTbl BOZHUKAIOT B MPUKIIAHBIX TPOEKTaxX?

CoNoOA~RWNE
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IIpuMepHBbIe 3a]aHHUA 110 KOHTPOJILHOM padore
KonTpoabsnas padora Nel

1. Tema: OCHOBLI MATPHMYHOro aHaNW3a

1 2
BBIMMCAIUTE CNEKTPAMBLHYKD HOPMY MaTpuL 4 = (3 4). OfBACHUTE, YTO TEKOS BEKTOPHBIE HOPMBI 14 KAK OHU

CEA3aHbl C MATPUHHbIMK HOPMar . anBEﬂHTE npyUMep TPEaHCNOHUPORAHHA W YMHOMEHHA MATPUL, BPYyYHYIC.

2. TeMa: CHHIynApHoe paznokeHne (SVD)

0 1
EpYHHYK. Kak CUHIYNAPHBIE 3HaYEHWA ACNONLIYIOTCA ANA aHANKW33 AAHHbIX, HAaNpUMep, B CHUHEHWA pEBMEpHOCTH?

2
NoKasuTe, 4To AnA nioGail MaTpuLe A cywiecTeyer SVD A = UEVT, Bauncnure SVD gnn Matpuupl A = ( D)

3. Tema: ManopaHrosble NpUBAMKEHUA

ChopMynupyiTe Teopemy SkKapTa-AHra. Boqucnute NprinmueHUe paHra 1 Ann Matpulb 4 = (; 2 g) c

nomMowsilo SYD. CpaeHATe CUR-painoxeHie 1 SYD No SdbeKTUBHOCTI ANA COKATHA BOMBLLIWX JAHHBIX.

4. TeMa: QR-paznoMeHue
OnULLIKTe NpoLece QR-PAa3NoKEHWA € UCNONLIOBAHKEM OTPEKEHWA Xaycxanaepa. BononHuTte QR-pasncxeHue Ana

MaTprLbI 4= W 06LACHATE, KK OHO NEUMEHAETCR ANA PELEHWA CHCTEM NAHEAHbIX anreﬁpauuecmx

1 1
1 0
ypasHeHui [(1AY).

5. Tema: BuIcTpoe npectpazosaHue Dypoe (FFT)
OSBLACHUTE NPUHLMN paBoThl FFT 1 2ro NpeumMyLLecTeo Hag, QUCKPETHEIM NpeobpazosaHueM Oypae (DFT). Kak FFT
MCMONB3YETCR N5 YMHOMEHUA GONBILIKX MATPUL? MPHEBEAATE NPUMER YMHOKEHWUA [BYX NONUHOMOE € NOMGLLGLK FFT.
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6. Tema: CTPYKTYPHpPOBAHHLIE MATPHLLL
OnpaaeniTe TENAALEBbI W LIMPKYIAHTHBIE MATPULILL. TTPHUESANTE NPUMER LUPKYIAHTHORA MAaTPHLIb! X4 W 06BACHUTE, KaK
3 HEHTUEHBIE BNFOPUTME! YMHOKEHWS {Ha ocHOBE FFT) paboTaloT A5 HUx. Kak TaKHe MATPULE NPUMEHAIOTCA B
HUHIHCOBDIX NPUNOMEHHAN?

7. Tema: MpaMbie METOALI pelleHnA CIAY
2x+3y=5
PelunTe cHCTamy 4 1 meToaom [aycca € MacTUHHEIM BRIiopon rRagHoro aneMaHTa. BeinonHuTe LU-
r—y=

paznoxeHHe MaTPWLIbl CHCTEMBL W obLACHUTE &ro NpeumMyLecTea.

E. Tema: NTepauoHHEIE METOOLI
CpaBHWTE MeToLb Akobn M Maycca-3eAaens No cKOpocTA CXOAMMOCTA. MprUMeHuTe MeTod Hkobn K cucTeMe
dx+y =0
r+3y=3
METOOE NPEANOMTHTENBHE Mape, NPAMbIMK?

{BEBINCAHKTE 3 UTEPALIMM BRYHHYHO € HAYANBHEIM NpUBnukeHuen xq = 0, 4o = Q). Koraa uTepaumoHHbie

IIpumepHbIe JoOMALIHUE 3aaHUS
Jlomamnee 3aganue 1

-

. Tema: OCHOBb MaTpH4YHOro aHanusa

BbIuMCUTE eBKNMACRY HOPMY BekTopa v = [3, 4, 5]. 3atem peanuzyiite cromenue agyx Matpuy A = (; i) uBb =

5 &
(? 8) & Pythen ¢ ucnonbaoeannem NumPy. HanunTe Kop, M pesynbTar.

2. TeMa: CMHIynApHoe paznoxeHue {(SVD)

1 2
O6bAcHUTE, 4TO Takae CHHIYAAPHDbIE AHAYEHWA W BEKTOPDI B SVD. HPHEE,CI,HT'E nprmMmep VD ona MATPHLLE A= (3 4),

BbIMUCNKE U, Z 1 VAT BpyYHYKD (6es Kopa). Kak SvD APHUMEH ARTEA ANA CHAXKEHUA PAIMEPHOCTH AAHHbIX?

3. TeMa: QR-paznoxeHue

11
BbinonHuTe QR-pasnoxeHue MaTpuls 4 = (1 U) € NOMOLLbIO OTpaXeHWI Xaycxonaepa. HanvwwmTe warn

EbIMWCNeHWA W PesynLTaT. Kak 3m0 PAANMKEHWE UCNONELAYETCA ONA paLlléHAA Cnay?

4. Tema: BuicTpoe npeocSpazosadne Dypee (FFT)
OBbACHUTE NPUHUMA FFT Ha npumepe maccuea [1, 0, 0, 11, Kak FFT MoxeT Gbimb MCNOAb30BAHG ANA YMHOMEHWR [BYX
nonvHoMop? Hanuwute kop, Ha Python Ana esinonHenvs FFT aToro Maccrea c noMollsio NumPy.

5. TeMa: MpAMbie MeTOAM pewweHun CIAY
_J2r+y=5
PeuinTe cUCTamMy ypasHeHUA c—y=1 METOAOM aycca. 3aTeM peanusylite LU-paanakeHue ANA MaTPULB CUCTEMDb

B Python 1 peLuuTe €& ¢ noMoLlbie NUMPY.

6. Tema: MeTon COﬂplllKéHHblx rpagueHTos
OnNULLKUTe OCHOEDBI MaToOna CGI‘Ipﬂ)KEHHbI)( rpagleHToB (CG)ann CHMMETPHYHBEIX MaTpULL I'Ipnmenwre CG AnA palLlaHuA

CHCTEME] (i ;) (:) = (;) (BLINONHUTE 2-3 UTepauMin BpyuHylo). Kak CG MCNonL3yeTch B 3afadax TennoobmeHa?

DNEeKTPOHHBIA JOKYMEHT



JlomaiHee 3aganue 2

3apaHue 2. UTepauMoHHbie MeToaM (TeMa 8)

TeopeTyeckoe OObACHEHWE: ONULLIWTE MeTod Hrkob U MeTO, Faycca—Beﬁ.qensl, CPABHUTE UX CXOQMMOCTD.
4 5

1 3/57\4

Koa B Python: Peanuayidte meton Maycca-3e@Aenn AN TOA e cAcTeMbl € NUMPY U CpaBHATE CXOAUMACTb 33 5 UTepaLMiA.

Pacuérthi: BoinonHure 2 WTEpALAW METOAA AKotu ANA cUCTEM b

3apaHue 3. MeToA CONPANMEHHLIX rpaaMeHTos (TeMa 9)

TeopeTnyecHoe D6LACHEHWE: OGLACHUTE OCHOBL METOAA COMPANKEHHbIX MPANHEHTOR W M0 NPUMEHEHUE ANA
CHMMETEUMHBIX MATPHLL

Pacyéred: BrinonHuTs 1 MTEPALMI0 METOAE CONPAMEHHLIX MpaWeHTOR AN CACTeMbl W3 3aAaHMA 2.

Koa e Python: HanuiuuTe koa AnA pewenua 3anaqn Tennooctmeda (NpocTan caTka 2x2) METOROM CONPAXEHH bIX MPaguaHTo
€ NumPy.

3aganue 4. Npenobycnasnueanue {Tema 10}
TeopeTnueckoe oEbacHeHne: OnNuUILKTe WA NpefebycnagNUBaHWs M NPOCTble NpegodycnaenMeaTand.

Pacuéres: [lna MatprLs (i 2

Koa e Python: Peanuayite npeacBycnaenmeaHue ona yckoperna MeTona Axcbu B NumPy.

) NpPHMEHUTE JUATOHANBHBLIA NpefofycnaBAMBaTENE U BBIYACIUTE YNYYILEHHYIO MATRULY.

3agaHue 5. COGCTBEHHbIE IHAMeHNA {TemMa 11)
TeopeTnyeckoe o6LACHeHWE: ONUILWTE CTENEHHOW MeTOL U MeTo, 06paTHLIX UTePaUMiA ANA HAXOMOEHWA COBCTBeHHbIX
AHAMEHWIA.

21
Pacuéree: Hahgure AOMHHUpYIOLLaa oBCTBEHHOR 3HAMaHHe MATPULLbI (1 2) 33 2 UTepauMu CTeNeHHoro MeToaa.

Kop, B Python: PeanuayiTe cTeneHHOM MeToD AR TOW e MaTpuubl ¢ NumPy.
JapaHue 6. MaTpHMYHaA aHcnoHeHTa {Tema 12)
TeopeTMUecKoe 06LACHEHWE: OSLACHHTE ONpeaanaHie MaTPU-HOR IKCIOHEHTD M @€ BhiHUCneHWe Yepes pag TeRnopa.

Pacuérthi: Boiaucnure METRUHHYIKD SKCNOHEHTY ORA 0 (ﬂpHﬁnH)KéHHO Ao 3-ro wneHa panal.

L
Kom B Python: HanWLwuTe Koa AnA BblHUcneHus METpH‘-IHGﬁ SKCMOHEHTH € NOMOLIbI SCPY AnA TON e MaTpULE.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILINHE (MOIYJII0)

Ne i/ 3aganue OtBer Kommnerenuus
1 Brruncnure eBkinaoBy HopMy BekTopa [1, 2, 3]. 3.741657 I1K-2
2 HazoBute MeTox pa3iiokeHus: MaTpHUIlbl HA OPTOrOHAJIBHBIE U QR-pasioskenie VK-1
BEPXHIOIO TPEYTOJIbHYIO YaCTH.
3 VYKaXuTe KOJMMUECTBO CUHTYJISIPHBIX 3HAYEHHUH [T MaTPHULIbI 2 VK-1
pasmepom 3x2.
HasoBute urepalinoHHbINA METOJ JUIsl pELIEHUS] CUCTEM Meron Taycca- YK-1
4 JIMHEMHBIX YPAaBHEHUH C UCTIOIB30BAHUEM MPEIBITYIINX Seitnens
PHOIKEHUH.
YKaXUTe KOJIMYECTBO UTEPALMI B METOJE CONPSKEHHBIX [K-2
5 TPaJUeHTOB JJIs1 CAMMETPHYHON TTOJIOKUTENHEHO n
onpeaenéHHON MaTPUIlBl pa3MEPOM h X n.
6 HazoBute TeopeMy, ONHMCHIBAIOILY0 MaJIOPAHTOBBIE Teopema OITK-4
pHUOIMKEHUS] MATPHIL. Okkapra-Sura
YKakuTe TUII CTPYKTYPHUPOBAHHBIX MATpPHUL, IJI€ BCE AJIEMEHTHI OIIK-4
7 [JIaBHOM JTMaroHajli ¥ BCEX MapaJljieNIbHBIX € JuaroHasuei Ténnmuessl
OJIMHAKOBBI.
8 HazoBurte MeTo /1711 HAX0XKIEHUSI JJOMUHUPYIOLIETO Crernennon OIIK-4
CcOOCTBEHHOI'0 3HAYCHHUSI MATPHULIBL. METOJL
9 VYKaXKuTe alrOpuTM, UCTIOIB3YEMBbIH 17151 ObICTPOTO EET OIIK-4
YMHOKCHHS TUPKYJISTHTHBIX MaTPHIL.
Brluuciute MaTpUUHYIO 3KCIIOHEHTY JUIsl JUarOHaJIbHON
10 (0 0] e TK-2
MaTpPHLBI (9KCIIOHEHTA OT AMArOHAJIBHOTO AIeMeHTa 1).
11 HazoBute npunoxeHne MaTpUUHBIX BHIYUCICHUH B 00paboTKe Dubrpats MK-2

M300paKeHH.

DNEeKTPOHHBIA JOKYMEHT
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VKaxuTe METOI Hpe,HO6yCHaBHI/IBaHI/I$I Il YCKOPCHUS
CXOIUMOCTHU UTCPALMOHHBIX MCTO/IOB.

JnaroHanbHbIN

[K-2
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