degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MaremaTtuka OOJIBIINX JaHHBIX
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

3.A. TopOyHOB, acCCUCTEHT
I'A. KaGarsinckuii, 1-p ¢u3.-MaT. HAyK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl MaTeMaTuieckux ocHOB yrpasienus 05.03.2021



AHHOTANMA
B nocnenHue roapl cTanyd HOSBIATHCS YHUBEPCUTETCKHE KYPCHI, MOCBAIICHHBIE BaXKHBIM MaTeMaTU4eCKUM
MPUHIMIIAM, 9aCTO MCIOJIb3YEMbIM IPHU PEIIeHUH 33734 OOJIBIINX Pa3MEPHOCTEH, BO3HUKAIOIINX B aHAIN3E
nanabiX. llpuBeneM nmmb oauH, Haubojee APKWH, Ha HAIl B3MISAA, MPUMEP TAaKOrO Kypca W KHUIH,
HanucaHHOW Ha ero ocHoBe: Blum A., Hopcroft J., Kannan R. Foundations of data science. — Cambridge
University Press, 2020.
OTnuune TakuX KypcOB OT MHOTHUX JPYTMX MareMaTH4ecKuX KypcoB, B KOTOPBIX pPaccMaTpUBAIOTCA
INPOJABUHYTHIE CHOCOOBI pelIeHus 33Jad aHajdu3a JaHHbIX OONBIIMX pa3MEpPOB 3aKIIOYAeTCS B
aKUECHTHPOBAaHUM BHUMAHHUS HAa OOIIMX MAaTeMaTHYECKUX MNPUHIUIIAX, TOBCEMECTHO HCIOJIB3YIOMIUXCA B
aHaju3e OOJNBIIMX MACCHBOB AaHHBIX. K TaKUM MPHHIUIIAM MOKHO OTHECTH: NPHUHIUIT KOHIICHTPALUH MEpBI,
MaJIOPaHTOBbIC PUOIKEHHUS MAaTPUL, CTOXaCTUIECKHUIA TPaJAUEHTHBIN CITyCK.
HacTosimuii kypc CTaBUT LENbI0 TO3HAKOMUTH CTYACHTOB C COOTBETCTBYIOIIECH MAareMaTuKoW, 4TO
BIIOCJTIEICTBUM [JOJDKHO IIOMOYb UM B U3YYEHHHM CICHUAIN3UPOBAHHBIX pa3AeioOB aHalIM3a JaHHbBIX
(MammHHOTO OOYYEHHUS, CTATUCTUKH, OOY4YEHHMS C MOAKPEIJICHUEM, YHCICHHBIX METOJOB ONTHMH3ALHH,
MOJICIIUPOBAHYSI OOJIBIINX CETEH U T.1I.).
B mepBoii (1 mnaBHOI) yactu Kypca (6 Nekiuii) akieHT OyleT cliesiaH Ha SBICHHHM KOHIIEHTPAIUH MEpHI.
Haunnaa ¢ knaccuueckux pesynaeraroB [aycca, Makcsemna, Ilyankape, JleBn, MunemaHna, IutaHupyercs
MIOCTENIEHHO TEpPEeHTH K COBPEMEHHBIM pe3ylbTaTaM M HPWIOKEHUSM, B TOM 4YHCJE, BO3HUKAIONIMM B
pa3Hoo0pa3HbIX 3a/1auax aHAIM3a JaHHBIX.
Bo Bropoii wactu kypca (4 nekumm) Kiaccmueckas Teopema o SVD-pasnoxkeHHMM W €ro pa3iuyHble
0000mmeHust OyIyT HpPOAEMOHCTPUPOBAHBl B MPHJIOKECHHUAX K JaHHBIM, XPaHAIIUMCS B MHOTOMEPHBIX
MacCUBax.
B 3aximounTenbHOM TpeTbeil yacTM Kypca OyAyT pacCMOTPEHBI BOIPOCHI, CBS3aHHBIE C YHCICHHBIMU
METO/IaMH PELIEHHS 33134 (BBIIIYKJIONH) CTOXaCTUYECKON ONTUMH3ALMH B IPOCTPAHCTBAX OOJNBLINX Pa3MEpOB.
Takue 3a1auu 4aCTO BO3HUKAIOT B Pa3HOOOPA3HBIX MPUIIOKEHUSIX, B TOM YHCIIE, B aHAIN3€ JaHHBIX (MPUHINI
MaKCHUMaJIbHOTO MPaBAONOA00HS B CTATUCTHKE, MUHIMHU3ALIUS PUCKA B MALTMHHOM OOYYCHHH).

1. leau u 3apauu

eap AUCUMNIMHBI

* O3HAKOMJICHUE CTYACHTOB C HEKOTOPHIMU THUIAMU ONTHMM3ALMOHHBIX 3a]a4, BO3HUKAIOIIUX B
COBPEMEHHOM aHaJlu3€ JaHHBIX, BONPOCAMHU TEOPUM AJANTHUBHBIX YHCIEHHBIX METOJOB IEPBOTO
TOpSAJIKa JIJIS 3a/1a4 MUHUMU3AIMY, BapUAIMOHHBIX HEPaBEHCTB, CEJIOBBIX 3aJ[ad, OCHOBAMH TEOPUU
METOJIOB JIJIS1 337]a4 HEBBIMYKIION ONTUMH3ALINH.

3agauu AU CHUIIHHBI

* IproOpeTeHNe CIyIIATEeIIMUA TEOPETHUECKUX 3HAHNI U MIPAKTHUECKUX YMEHHUN M HAaBBIKOB B 00JIaCTH
KOHIICHTPAIMU MEPHI U €€ MPHIIOKEHUH,

° HpI/IO6peTCHI/I6 CIIyiaTeJIsiMH HAaBBIKOB BJIAJICHUS allllapaTOM MAaTPUYIHBIX pa3J’IO)I(eHI/II\/’I,

* BiIaZicHUe OOIIMM IOJXOIOM K PEIICHHIO IIUPOKOT0 KJIacca MPUKIAIHBIX 3a/ad aHaJlu3a JaHHBIX,
JOIYCKAIOINX MaTeMaTH4ecKyo (hopMaIn3anuio.

¢ IIOArOTOBKa cnymaTeneﬁ K H3Y4YCHUIO CMEKHBIX MAaTEMAaTUYCCKUX JUCHUIIINH, CBsA3aHHBIX C
aHaJIM30M JaHHbIX, MAalllMHHBIM O6y‘I€HI/I€M, OIITUMH3AIHCH.

° an06peTeHHe HABBIKOB IMMPUJIOKCHUA KOHLICHTpAIWUW MCPbI U MATPUYHBIX pa3HO)KeHHfI B Jpyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHune TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH




OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE

I/IH(i)OpMaI_II/IOHHBIG TCXHOJIOTHMH U

HporpaMMHBIE CPEJICTBA MIPU PELICHHUH 33124
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Crocoben

IIPUMCHATDH

COBpPEMEHHbIE

BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

-- (I)yHI[aMCHTaJ'IBHBIC MMOAXOAbI K PCHICHUTIO 3a/1a4 KOHICHTPALUKU MCPbI 1 MATPHUYHBIX pa3J'IO)KeHPII>i;
— IIOHATHUA, AKCHUOMBbI, MCTOABI JOKA3aTCJIbCTB M JOKA3aTCJIbCTBAa OCHOBHBLIX TCOpPEM B pasaciax,

BXOJAIIUX B 6330ByIO 4aCTh IIMKIJIA,

— OCHOBHBIEC CBOMCTRBA COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;
— AHAJIUTUYCCKUC U YHUCJICHHBIC MOAXOAbI U MCTOAbI IJId PCIICHUS TUIIOBBIX IMPUKJIIAAHBIX 3a1a4.

YMETb:
— IOHATH IIOCTABJICHHYIO 3a/1a4y;

— HCIIOJIB30BAaTh CBOU 3HAHUA IJId PCIICHUA ®YHH3MGHT3HBHBIX W NPUKIIAAHBIX 3a/1a4;
— OLCHUBATb KOPPEKTHOCTH IIOCTAHOBOK 3a1a4;

— CTPOr'0 AOKA3bIBATh UJIN OIIPOBCPraTh YTBCPIKICHUC,
— CaMOCTOATCIIbHO HaxXOAWUTbh aJITOPUTMbI PCEUICHUA 3a4a4, B TOM 4YHCJIC M HCECTAHAAPTHBLIX, U

MMPOBOJAUTH UX aHAJIU3;

— CaMOCTOATCIIBHO BUACTDH CJICACTBUSA IOJYYCHHBIX PE3YJIbTATOB.

BJIAJIETh:

— HABBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(I)OpMaLII/II/I " pCUICHUA 3a1a4,
— HaBBIKAMH CaMOCTOSTEIbHOMN pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;

- KYJ'ILTypOI\/’I IMOCTAaHOBKH, daHAJIM3a U PCHICHUSA MATCMATUYCCKUX W MPHUKIAAHBIX 3aa4, Tpe6YIOH_II/IX
1A CBOCTO PCIICHHA HCIOJIB30BAHUA MATEMATHYCCKUX IMOAXOAO0OB U METOAOB MAaTCMATUKU OOIBIINX

JaHHBIX

— HNPECAMETHBIM A3BIKOM W HABBIKAMHU TI'PAMOTHOIO OINMCAaHUA PCEUICHUA 3adad W HNPEACTABICHUA

MOJYYCHHBIX PE3YJIbTATOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIiInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 KonnienTparust mepbl Ha cdepe (0komo 5 5 5
9KBAaTOPA)
[Tpumepst KOHIICHTPAIH MepBbI
2 (cnmyuaitaple Tpadpbl, Tpynma MOBOPOTOB, 5 10
CllydaiiHble IEPECTAHOBKH U T.1I.)
3 Teopema [IxoHcoHa-JIunaeHmTpaycca. 5 5 5
4 Teopemst Knaprara. 5 10
5 HepaseHcTBa KOHLIEHTpALMU MEPBI. 5 5 5
6 Marnopanrosbsle TpUOIMKEHUS MaTPHUIl U 5 10
BEKTOPOB.
Hroro yacos 30 15 45
[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)
1. Konuenrparust Mepsl Ha cepe (0KoJI0 IKBATOpa)

OOmas mocraHoBka 3aaaud. Teopema MakcBeiula O CKOPOCTH PpacHpeneiieHHs MOJICKYJ Ta3a B
cocyne. Hepasencrpa JleBu u Ilyankape. IIpuMepbl KOHUEHTpaly paBHOMEPHON MEpbI Ha IPYTUX
MHOXxecTBax. [Ipunoxenus k Teopun HHGOPMALIUH.

2. Ilpumepbl KOHLIEHTpaUWW Mepbl (ciaydaiiHble Tpadpl, TIpynna MOBOPOTOB, CIy4aiHbIe
MIepEeCTaHOBKH U T.11.)

Mognenu cnyvaiiHeix rpadoB Opjacmia-PeHbr, rpynmel nmepecTaHoBOK, TTOBOPOTOB M KOHICHTPAIHSI
PaBHOMEPHOI MephI Ha TAaKMX AUCKPETHBIX MHOXecTBax. HepaBencTBo Tanarpana.

3. Teopema /IxoHcoHa-JImnaeHmTpaycca.

Cxarue wHpOpMauumu ¢ mnoMolbplo Teopembl JIxoHcoHa-JIuHaeHmTpaycca.  Ilpunoxkenus
noctpoenuto RIP-marpun B L1-ontumuzanuu.

4. Teopems! Knaprara.

[Nornnmanue teopembl Knaprara kak o6obmienne Teopembl Makcsema. O030p pe3ylbTaToB TEOPUH
KOHIIeHTparuu Mepsl (o B.JI. Munbsmany).

5. HepaBeHCTBa KOHICHTpALlUU MCPEIL.

HepaBenctBa Asyma-Xednunra, HemupoBckoro, bepumrelina-®puamana, HepaBeHCTBA IS
ciydaiiaeix Matpul (Tpomm, Komunuckuit u ap.). [Ipunoxenus: HepaBeHCTB KOHLUEHTPALMH MEPHI K
3aJayaM CTOXaCTUUYECKOW ONTUMU3ALMUH.

6. ManopaHroBsle IpuOINKEHHUS MaTPULL U BEKTOPOB.

Marpuunbsie HopMbl. CuHrymspHoe pasznoxenue (SVD) u Teopema Dxkapra-SAHra-Mupckoro.
[Ipunumn nambonbmero oobema. CGR pasznoxkeHne u ero NpuwioKeHHs. AJTOPUTMBI TOCTPOCHUS
MaJIOPAHTOBBIX MpUOIMKEeHUH. TeH30pHbIe Pa3IoKeHNs: KAHOHMYECKOE PA3JIOKEHHE U Pa3JIoKECHUE
Taxxkepa, higher-order SVD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanust [Tekcr] / B. B. Boiorus ;
Mock. ¢u3.-TexH. uH-T (roc. YH-T), JIab. CTPyKTYpHBIX METOJIOB aHAJIN3a JAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Un-t npobnem nepenaun nadopmanun uM. A. A. Xapkesuua PAH, M.,
MIIHMO, 2013



JlononHuTeNbHAS TUTEpATypa
1. OnruMansHOCTH B Mrpax u pemennsx [Texcr]/D. U. Bunkac, -M., Hayka, 1990

2. I'my6oxkoe obyueHue, JnekTpoH. Bepcus med. nyonukarmu / A. l'yadennoy, U. benmxuo, A.
Kypsuis . — Mocksa, [IMK Ilpecc, 2018

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

https://www.cs.cornell.edu/jeh/book%20n0%20s0;utions%20March%202019.pdf
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzyvatromuid kypc "MartemaTiika OONBIINX JaHHBIX'", TOJDKEH C OJHOM CTOPOHBI, OBJIAJICThH
OOIIMM MOHATUHHBIM aNIapaToM, a C APYroil CTOPOHBI, OJKEH HAyUUTHCS IPUMEHSTH TEOPETHUECKUE
3HaHUS Ha [IPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, METOJIbI I0KA3aTEIIbCTB.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— MOATOTOBKY K UG GEpEeHIUPIIOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazareneM BIQAECHUS MaTepUaoM CIYXKHUT YMEHHE pemars 3aaadd. Jns GpopMHUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJiblie
3amad. [lpu pemenny 3a1a4y Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHMUS.

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUSI OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
JIEKTOPY WJIU NIPENOoiaBaTeiio, BEAyeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

3.A. TopOyHOB, acCCUCTEHT
I'A. KaGarsinckuii, 1-p ¢u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUIUIMHBL «MareMaTrka O0IbIINX JaHHBIX» 00yYaroIIUHCs TOJKEH:

3HATb:

-- (I)yHI[aMeHTaJ'IBHBIG MMOAXOAbI K PCHICHUTIO 3a/1a4 KOHICHTPALUKU MCPbI U MATPHUYHBIX pa3J'IO)KeHPII>i;
— IOHATHUA, AKCHUOMBbI, MCTOABI JOKA3aTCJIbCTB M OJOKA3aTCJIbCTBA OCHOBHBLIX TCOpPEM B pasaciax,

BXOJAIINX B 63,30ByIO 4aCTh IUKIJIA,

— OCHOBHBIEC CBOMCTRBA COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;
— AHAJIUTUYCCKUC U YHUCJICHHBIC MMOAXOAbI U MCTOAbI IJId PCIICHUS TUIIOBBIX IMPUKJIIAAHBIX 3a1a4.

yMeThb:
— TIOHSTH IOCTABJICHHYIO 3371a4y;

— HCIIOJIB30BAaTh CBOU 3HAHUA IJId PCUICHUA ®YHH3MGHT3HBHBIX " NPUKIIAAHBbIX 3a/a4;

— OLCHUBATb KOPPEKTHOCTH IIOCTAHOBOK 3a1a4;

— CTPOIr'0 AOKA3bIBATh UJIK OIIPOBCPraTh YTBCPIKICHUC,

— CaMOCTOATCIIbHO HaxXOAWUTbH aJITOPUTMbI PCUICHUA 3a4a4, B TOM 4YHCJIC M HCECTAHAAPTHBLIX, U

MMPOBOJAUTH UX aHAJIU3;

— CaMOCTOATCIIBHO BUACTDH CICACTBUSA TOJYYCHHBIX PE3YJIbTATOB.

BJIaJeTh:

— HABBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(I)OpMaLII/II/I " pCUICHUA 3a1a4,

— HaBBIKAMH CaMOCTOSITEIbHOMN pa6OTI>I N OCBOCHUSA HOBBIX JUCHUIIIINH,

- KYJ'IBTypOI\/’I IMOCTAaHOBKH, dHAJIM3a U PCHICHUSA MATCMATUYCCKUX W MPHUKIAAHBIX 3aJa4, Tpe6YIOH_II/IX
1A CBOCTO PCIICHHA HCIOJBb30BAHUA MATEMATHYCCKUX IMOAXOA0OB U METOAOB MAaTCMATUKU OOIBIINX

JaHHBIX

— HNPEAMETHBIM A3BIKOM W HABBIKAMU TI'PAMOTHOIO OINMCAaHUA PCEIICHUA 3adad W HNPEACTABICHUA

MOJYUYCHHBIX PE3YJIbTATOB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

1. Konrnenrpamus Mepsl Ha cdepe (0KOJI0 IKBATOpa);
2. Ilpumeps! KOHIIEHTPALMK MEPHI (CiTydaiiHble rpadpl, TpyIa HOBOPOTOB, CIydaliHbIC IIEPECTaHOBKU

U T.J.);

3. Teopema JI)xoHCcOHa-JIMHIEHIITpaycCca;

4. Teopems! Knaprara;



. IIpunoxxeHus Kk KOIUPOBAHUIO U TEOPUH HHPOPMALINY;
. HepaBeHnctBa xoHneHTparyu Mepbl. Asyma-Xednunra, bepramreiina-Opunmana;
. MarpuuHble HOPMBI;
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. Cunrynspaoe paznoxenue (SVD) u reopema Dxkapra-Sura-Mupckoro;

9. Tlpunnun HanbobIIero 00beMa;

10. CGR-paznoxeHue 1 €ro IpuiIoKeHHs;

11. ANTOpuTMBI TOCTPOCHHUST MAJIOPAHTOBBIX MTPHOINKESHUH;

12. TeH3opHBIE pa3IoKeHUs: KAHOHIMYECKOE Pa3lIoKeHne U pasiokenue Takkepa, higher-order SVD;
13. CroxacTryeckuii rpaJueHTHBIN CITyCK;

14. OunaiH-onTUMA3AIIHISL.

buner 1

1. fBnenue KoHIEHTparuu Mepbl Ha cdepe. M3onepuMmerprudeckoe HepaBeHCTBO (3anmad JIumoHsn).
Teopema Makcemna. Teopema Kiaprara.

2. CunrymnsipHoe paznoxkenue (SVD) u reopema Dxkapra-SAHra-Mupckoro
burer 2

1. Teopema JIxoHcona-JlunneHmrpaycca (¢ nokasarenbctBoM). [IpuMep mpunokeHus: B KOMIO3UTHOM
11-ontumu3zaruu (RIP Matpuisr).

2. TeH30pHBIE PA3JIOKEHHS: KAHOHUYECKOE pas3lioxKeHue u pasnokeHune Takkepa, higher-order SVD

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

- omeHka  «oramuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peLIEHN;

- oueHKa  «omM4yHO  (8)»  BBICTABICTCS  CTYHOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- olLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepual, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INPUMCHATL IMOJTYUCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
peIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoIIO (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a[1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIaJEeT OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NPUMEHSTh NOIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEIBHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;



- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
OporpaMMoON JIHCUMIUIMHBL, a TakXKe CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JuddepeHnrpoBaHHbIl 3a4€T MPOBOAUTCS MyTEM OPraHU3AIUU CHCIUATIBHOTO OMPOCa, MPOBOAUMOIO
B YCTHOH (hopMme.



