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AHHOTANMA
B nocnennue roznpl CTaiu MOSBISATHCS YHHUBEPCHUTETCKHUE KYPCHI, MOCBSILEHHBIE BaXHBIM MaTeMaTHUECKUM
IPUHIMIIAM, 9aCTO MCIOIb3YEMbIM IPU PEIIeHHH 3a7ad OOJIBIINX Pa3MEPHOCTEH, BO3HUKAIOIINX B aHAIN3E
nanHbiX. llpuBeseM numb oxuH, Haubosee SPKUM, HAa Haml B3DVISA, OPUMEP TAaKOro Kypca M KHHIH,
HamnucaHHOW Ha ero ocHoBe: Blum A., Hopcroft J., Kannan R. Foundations of data science. — Cambridge
University Press, 2020.
OTnuune TakuX KypcoB OT MHOTHX JAPYIHMX MaTeMaTHUYeCKHX KypcoB, B KOTOPBIX PacCMaTpUBAIOTCS
NPOJABHHYThIE CHOCOOBI pEHICHUS 33/7ad aHajdu3a JaHHBIX OOJBIIMX pPa3MEpoB 3aKJIIOYacTcs B
aKUECHTHPOBAaHUM BHUMAHHUS HAa OOIIMX MAaTeMaTHYECKUX MNPUHIUIIAX, TOBCEMECTHO HCIOJIB3YIOMIUXCA B
aHaju3e OOJNBIIMX MACCHBOB AaHHBIX. K TaKMM NMPHUHIMIIAM MOKHO OTHECTH: IMPUHIIMIT KOHIIEHTPAILIMH MEpHI,
MaJIOPaHTOBbIC PUOIKEHHUS MAaTPUL, CTOXaCTUIECKHUIA TPaJAUEHTHBIN CITyCK.
HacTosimmuii Kypc CTaBUT LENbI0 TO3HAKOMHUTH CTYACHTOB C COOTBETCTBYIOLICH MAaTeMaTHKOH, YTO
BIIOCJIEZICTBUU JIOJDKHO IIOMOYb WM B M3YYEHUHU CIELUAJIU3UPOBAHHBIX pa3feiioB aHaIW3a JaHHBIX
(MamMHHOTO OOYYEHUS, CTaTUCTHKH, OOYYEHHUS C IMOAKPEIUICHHEM, UYUCICHHBIX METONOB ONTHMHU3ALUH,
MOJICIIUPOBAHYSI OOJIBIINX CETEH U T.1I.).
B mepBoii (1 TnaBHOI) YacTh Kypca (6 JeKmuid) akieHT OyleT clieaH Ha SBICHUU KOHIEHTPAIMH MEpHI.
Haunnaa c knaccuueckux pesynasratoB l'aycca, Makceemna, Ilyankape, Jlesn, Munbmana, miaHupyeTcs
[IOCTENIEHHO IIepeiTH K COBPEMEHHBIM pE3yJbTaTaM M IPUIOKEHUSIM, B TOM 4YHCJE, BO3HUKAIOIIUM B
pa3Hoo0pa3HbIX 3a/1auax aHAIM3a JaHHBIX.
Bo Bropoit wactm kypca (4 nekumm) kimaccudeckas Teopema o SVD-pasnokeHuH H €ro pasinydHble
0000mmeHnst OyIyT NpPOAEMOHCTPUPOBAHBI B NPUIOKEHUSX K [JaHHBIM, XPAHSIIIMMCS B MHOTOMEPHBIX
MaccHBax.
B 3axmounTenbHOM TpeTheil uwacTH Kypca OyIyT pacCMOTpPEHBI BOINPOCHI, CBSI3aHHBIE C YHCICHHBIMH
METO/IaMH PEeLIeHH 3a/1a4 (BBIITYKJIOH) CTOXaCTUYECKOM ONTUMU3ALKHU B IPOCTPAHCTBAX OOJBIINX Pa3MEPOB.
Takue 3a1auu 4aCTO BO3HUKAIOT B Pa3HOOOPA3HBIX MPHIOKEHHSX, B TOM YUCIIE, B aHAJIN3€ JaHHBIX (TIPUHIUII
MaKCHUMaJIbHOTO MPaBAONOA00HS B CTATUCTHKE, MUHIMHU3ALIUS PUCKA B MALTMHHOM OOYYCHHH).

1. leau u 3apauu

eap AUCUMNIMHBI

- O3HAaKOMJICHHE CTYICHTOB C HEKOTOPHIMU THUIIAMH ONTHUMHU3ALMOHHBIX 3a]la4, BO3HUKAIOIIUX B
COBPEMEHHOM aHallu3€ [aHHBIX, BOMPOCAMU TEOPWUH AJANTUBHBIX UYHUCIECHHBIX METOAOB IEPBOTO
TOpSIJIKA JIJISL 3a/1a4 MUHUMU3AIUY, BAPUAIIMOHHBIX HEPABEHCTB, CEJIOBBIX 33/1a4, OCHOBAMHU TEOPUU
METOJIOB JIJIS1 337]a4 HEBBIMYKIION ONTUMH3ALINH.

3agauu AU CHUIIHHBI

- IproOpeTeHne CayIaTeIsIMA TEOPETUIECKUX 3HAHUI U IPAaKTUYECKUX YMEHUI U HaBBIKOB B 00J1aCTH
KOHIIEHTPALUU MEPHI U €€ MPHIIOKEHUH;

- HpI/I06p€TCHI/IC CIIyaTCJIIMH HAaBbIKOB BJIAJICHUA allllapaTOM MAaTPHUYIHBIX paSJ’IO)KeHPIfI;

- BJIaZICHUE OOIIMM MOAXOIOM K PEUICHUIO MIMPOKOTO Kiacca MPHKIAJHBIX 33/ad aHalIn3a JIaHHBIX,
JOIMYCKAIOINX MaTeMaTH4YecKyo (hopmManu3anuio;

- IIOArOTOBKa cnymaTeneﬁ K H3Yy4YCHUIO CMECKHBIX MAaTCMAaTUYCCKUX JUCHUIIINH, CBA3AHHBIX C
aHaJIM30M JaHHbIX, MAalllMHHBIM O6y‘l€HI/IeM, OHTHMHSaHHGﬁ;

- npno6peTeHI/Ie HAaBBIKOB MPUJIOXKCHUSA KOHLCHTpAIWUNU MCPbBI U MAaTpPUYHBIX paBJ’IO)KCHI/Iﬁ B JpYyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHune TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyH/IaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
HccienoBaHuil B 00macTi MHGOOPMATUKY U BEIYUCITUTEIILHON
TEXHUKHU

ATTITA 1 ™ I v o1 -




ULLIK-1 BJIAUEET CUCTEMOU (PYHUAMEHTAIbHbIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYUCIIUTEJILHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKU M CIIOCOOECH MX

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTHYEeCKUH anmnapar ¥ aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIHOCTH
I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT mMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
({yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1a4un B COOCTBEHHOM
HAay4YHO-HCCIIE0BATEIBCKON AESITEIBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy ¥ alropuTMaMH pelIeHus 3a7a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPpPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeSATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOH pPalOTHI,
MeTogsl cOopa W aHamM3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

-- (pyHIITaMEHTaJIbHBIC MTOJXO/IbI K PEIICHHIO 3a/]a4 KOHIICHTPAIMH MEephl 1 MaTPHUYHBIX Pa3JIOKCHUH;
— TIOHATHSI, aKCMOMBI, METOABI JTOKA3aTEIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B paszenax,

BXOJISIIMX B 0A30BYIO 4aCTh IHKJIIA;

— OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHUYCCKUX OG’LGKTOB;
— AHAJIMTUYCCKUC U YHUCJICHHBIC IMOAXOAbI U METOAbI AJI1 pCHICHUS TUIIOBLIX IIPUKJIAJHBIX 3a/1a4.

YMETB:




— INOHATH IOCTABJICHHYIO 3a1a4y,

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

— OLCHUBATb KOPPEKTHOCTH IIOCTAHOBOK 3a1a4;

— CTPOr'0 AOKA3bIBATh UJIN OIIPOBCPraTh YTBCPIKICHUC,

— CaMOCTOATCIIbHO HAaXOAWTL aJITOPUTMbI PEIICHUA 3adaqy, B TOM 4YHCIC MW HCECTAHAAPTHLIX, U
MMPOBOJAUTH UX aHAJIU3;

— CaMOCTOATCIIBHO BUACTDH CJICACTBUSA IOJYYCHHBIX PE3YJIbTATOB.

BJIAJIETh:
— HaBBIKAMU OCBOEHUS OO0JIBIIOT0 00heMa HH(POPMAITH U PEIICHUS 33134,
— HaBBIKAMHU CaAMOCTOSITEIILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILINH;
— KyJABTypOH IOCTAaHOBKH, aHAM3a W PEIICHUS MAaTEMaTHYECKUX M MPHUKIATHBIX 33134, TPEeOYIOIUX
JUISL CBOETO PEIICHUS MCIONIh30BAHUS MaTeMaTHUECKUX MOJXOAO0B M METOJIOB MaTeMaTHKH OOJBITHX
JIAHHBIX;
— TPEAMETHBIM S3bIKOM M HaBBIKAMH TPaMOTHOTO OIMCAHUS pEIIEHUS 3a7ad U NpPeICTaBICHUS
MOJIYYEHHBIX PE3YJIBTATOB.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 KonnienTparusi Mepel Ha cdepe (Okoo 5 ’ 10
9KBATOpPA)
[Tpumepst KOHLIEHTPalu1 Mepbl
2 (cnmyuaitable Tpadbl, Tpynma MOBOPOTOB, 5 2 10
CllydaiiHble TIEPECTAHOBKH U T.1I.)
3 Teopema /[xoncona-Jlunaenmrpaycca. 5 2 10
4 Teopemst Knaprara. 5 3 10
5 HepaBeHncTBa KOHIIEHTpaLIUK MEPHI. 5 3 10
6 ManopaHroBbsle TpHOIMKEHUS MaTpHLl U 5 3 10
BEKTOPOB.
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. Konuenrpanust Mepsl Ha cepe (0KOJI0 IKBATOpa)

OOmass mocraHoBKa 3a1aud. Teopema MakcBeiia 0 CKOPOCTH paclpefeieHUs] MOJEKYNl ra3a B
cocyne. HepaBenctsa Jlesu u Ilyankape. [Ipumepsl KOHLEHTpaMK PaBHOMEPHOM MEpBI Ha IPYTHX
MHO)XecTBax. [Ipuioxenus k Teopun HHOOPMALIUH.




2. Ilpumepbl KOHIIEHTpAaMK Mephl (chyd4aifHble Tpadbl, Tpynmna I[OBOPOTOB, CIyYailHbIE
MEePEeCTaHOBKH U T.1I.)

Mopnenu cinyvaiineix rpagoB Opaéma-Penbu, rpynmsl nepecTaHOBOK, OBOPOTOB M KOHLEHTPALHS
PaBHOMEPHOM MEphl Ha TAKUX JAUCKPETHBIX MHOXKecCTBax. HepaBeHncTBo Tanarpana.

3. Teopema /IxoHcona-JIuHAeHIITpaycca.

Cxarne wuwHpOpMaMU ¢ ToMoOIIbl0 Teopembl JkoncoHa-JluHgeHmTpaycca. IlpunoxeHus x
noctpoeHuto RIP-marpun B L1-ontumuzanuu.

4. Teopemsl Knaprara.

[Honnmanue teopemsl Knaprara kak o6obmieane teopembl MakcBesia. O030p pe3ysibTaToB TEOPUN
KOHIIeHTpaluu Mepsl (o B.JI. Munbsmany).

5. HepaBeHCTBa KOHLIEHTPALMX MEPHI.

HepaBenctBa Asyma-Xedaunra, Hemmuposckoro, bepumreiina-®puamana, HepaBeHCTBA IS
ciydaiiabix Matpun (Tporm, Komuuackuid u ap.). [IpunoxkeHus: HepaBeHCTB KOHIEHTPAIIMH MEPHI K
3a/la4aM CTOXaCTHYECKON ONTUMHU3aLNN.

6. ManopaHroBbie IpUOIMKEHNUS MaTPHI] U BEKTOPOB.

Marpuunsie HOpMbl. CuHrynspHoe pasnoxenue (SVD) um Teopema Oxkapra-Snra-Mupckoro.
[Mpuanmn HambGonemero oobema. CGR paznoxkenne v ero mpuiIoKeHUsl. AJITOPUTMBI TOCTPOCHUS
MaJIOPAHTOBBIX MPHUOIMKEHUH. TeH30pHbBIE Pa3IoKeHHs: KAHOHMYECKOE Pa3NIOKECHUE U Pa3JIOKEHHE
Takkepa, higher-order SVD.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U nporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. YH-T), JIab. CTPyKTypHBIX METOJIOB aHAJIN3a AAHHBIX B MPEICKA3aTeIbHOM
monenupoBanuu (IIpeMoJla6), -t npobiem nepenaun nadopmanun uM. A. A. Xapkesnua PAH, M.,
MIIHMO, 2013

JomonanTtenyHas uTeparypa
1. OnruManbsHOCTB B Urpax u pemrennsx [Texer]/D. U. Bunkac, -M., Hayka, 1990

2. I'myGoxoe obyueHue, DnekTpoH. Bepcus neu. nyonukanuu / . ['yadennoy, U. benmxuo, A.
Kypsumis . — Mocksa, [IMK Ilpecc, 2018

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



https://www.cs.cornell.edu/jeh/book%20n0%?20so;utions%20March%202019.pdf
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHt, u3ydaromui Kypc "Maremarnka OONbIINX JaHHBIX', TOJDKEH, C OJHOM CTOPOHBI, OBIAICTh
OOIIMM MOHATUHHBIM aNIapaToM, a ¢ JPYroil CTOPOHBI, TOJKEH HAyYUThCSl IPUMEHATh TEOPETUUECKIE
3HAHHA Ha MPAKTHKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI, METO/IbI JJOKa3aTEeJIbCTB.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s padoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIHFHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHJIUBUTyaJbHBIX KOHCYIIBTALIUH.

[TokazareneM BIaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIle
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBAaTh, CChUTAsICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHHUS.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY WJIH MTPENOAaBaTeNI0, BEAyIIEMy MPAKTHUSCKUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

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 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3ydeHus AUCIUTUIMHBI «MarteMaTrka O0bIINX JaHHBIX)» 00YYaroIIUHCs TOJKEH:

3HATb:

-- @yHHaMeHTaHBHLIG MMOAXOAbI K PCHICHUTIO 3a/1a4 KOHICHTPALUKU MCPbI U MATPHUYHBIX pa3J'IO)KeHPII>i;

— IIOHATHUSA, AKCHMOMBI, MCTOAbI AOKAa3aTCJIbCTB M [J0Ka3aTCJIbCTBa OCHOBHBIX TEOPEM B pasiciax,
BXOJAIIHNX B 63,30BYIO 4aCTh IMKIJIA,

— OCHOBHBIC CBOMCTRBA COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;

— AHAJIUTUYCCKUC U YHUCJICHHBIC NMOAXOAbI U MCTOAbI IJId PCIICHUS TUIIOBBIX IMPUKJIAAHBIX 3a1a4.

yMeThb:
— TIOHSATH MOCTABJICHHYIO 3371a4y;
— MCIIOJIb30BaTh CBOM 3HAHUSI ISl pEIICHHs (PyHIAMEHTAIBHBIX U MIPUKIIAIHBIX 337134
— OLICHMBAaTh KOPPEKTHOCTH MIOCTAHOBOK 3a/1ay;
— CTpOTO JJOKa3bIBaTh WJIM ONPOBEPraTh YTBEPKICHNUE;
— CaMOCTOSITEJIbHO HAXOIWTh AJTOPUTMbI pEIICHHs 3ajJad, B TOM YHCJIE€ W HECTAHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
— CaMOCTOSTEJIHO BUJIETh CIIEACTBUS MOTY4YEHHBIX PE3yIbTaTOB.

BJIaJeTh:
— HaBBIKAMHU OCBOEHUS OO0JIBIIOT0 00heMa HH(POPMAITH U PEIICHUS 33134,
— HaBBIKAMHU CAMOCTOSITEIILHOM PabOThl U OCBOSHUS HOBBIX JTUCIIHILINH;
— KyJAbTypOH IOCTAaHOBKH, aHAM3a W PEIICHUS MAaTEeMaTHYECKUX M MPHUKIAIHBIX 33134, TPEeOYIOIrX

IJIA CBOCTO PCHICHHUS HMCIIOJIB30BaAHUA MATEMATUYCCKUX IIOAXOA0B M METOIJOB MAaTCMATUKU OOIBIINX
JaHHBIX

— HNPEAMETHBIM S3BIKOM H HABBIKAMHW TPaMOTHOI'O OIIMCAaHHWA PEHICHHA 3aJad U IPCACTABICHHS
MOJYUYCHHBIX PC3YJILTATOB.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Konrnenrpamus Mepbl Ha cepe (0K0JI0 IKBATOpa);

2. Ilpumeps! KOHIIEHTPALMK MEpHI (CiTydaiiHble rpadpl, IpyIa HOBOPOTOB, CIydaliHbIC IEPECTaHOBKU
U T.J.);
. Teopema JI)xoHcoHa-JIMHIEHIITpaycca;

W

. Teopems! Knaprara;

. IlpunoxxeHust K KOOUPOBAHUIO U TEOPUU UHPOPMALNH;

. HepaBeHctBa koHUeHTpauu Mepbl. A3yma-Xednaunra, bepumrelina-Opunmana;
. MarpuyHbie HOPMBI;

. Cunrynsiproe paznoxenue (SVD) u reopema Dxkapra-SHra-Mupckoro;

9. Ilpunanmn HanOoIbIIeTO 00BEMA;

00 3 N L b

10. CGR-paznoxxeHue 1 ero npuiIoKeHHUs;

11. AnropuT™MBI TOCTPOCHHUSI MAJIOPAHTOBBIX MTPUOJINKEHUH;

12. TenzopHble pa3ioKeHUs: KAHOHMUECKOE Pa3lioKeHne U pasiokeHue Takkepa, higher-order SVD;
13. CroxacTU4ecKuil rpaJMeHTHBIN CITYCK;

14. OnnaliH-ONTUMU3ALIHA.

burer 1.

1. SBnenue xoHUeHTpauuu Mepsl Ha cdepe. M3zomepumerpuueckoe HepaBeHCTBO (3amau JWIOHBI).
Teopema Makcsemnina. Teopema Knaprara.

2. CunrynsipHoe paznoxenne (SVD) u reopema Dxkapra-AHra-Mupckoro.



buner 2.

1. Teopema [IxxoHcoHa-JInameHITpaycca (C JOKa3aTebcTBOM). [IpuMep NMpUIIosKeHHsI B KOMITO3UTHOM
11-ontumu3zanun (RIP matpuisr).

2. TeH30pHBIE Pa3JIOKEHHS: KAHOHUYECKOE pasJioxKeHue u pasnoxkeHue Takkepa, higher-order SVD.

Kpurepun oneHnBanus
- omerka «ommuHo  (10)»  BbICTaBHsieTCST  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HaHWSA Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOTHOE U MPaBIIILHOE 000CHOBAaHUE
MPUHATHIX PEIIEHUN;
- omeHka «oraumuHo  (9)»  BBICTaBIsIETCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIbLHOE 00OCHOBAaHUE MPHUHSATHIX
PpELICHMUI;
- omneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE MIPH PEIICHUH KOHKPETHBIX 3aj1a4, U TPaBUIBHOE 000CHOBaHUE MPUHSTHIX PEHICHUN;
- OLIEHKa «xopoIuo (7)» BBICTABISIETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO U MO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHITh MOJyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOMYyCKAeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha TPaKTHKE, HO JIONMYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XopoiIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraer
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OIIGHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;
- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIEIOBATEIHHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/iellaMU Y4YeOHOU mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;
- OLICHKAa «HEYIOBJIECTBOPUTEILHO (2)» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJblIel 4acTu
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]1a4;
- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemst mpoBeseHust 3k3aMeHa 00ydaroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JUCIUIUIMHEL, a
TAKXe CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OpOBOAUTCA IMYTEM OpraHu3alviv CIHCHHUAJIBHOI'O OIIpoCa, MpOBOAMMOIO B YCTHOI>'I (bopMe.



