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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-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HWCCIECIOBAaHUN B paMKax TeMaTHYeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnoco0eH  OUEHHTh  aAKTyalbHOCTb  H
OIIK-2 CriocoOeH coBepIICHCTBOBATh U MPaKTHYECKYI0 3HAUMMOCTh MPHUKIAIHBIX MaTeMaTHYeCKUX
pean30BBIBaTh HOBBIE MAaTEMAaTHUYECKHE HCCIICAOBAaHUM B CBOEH Mpo(eCcCHOHANBHOM 001acTn




METO/bl PCHICHHUS NPUKIIAAHBIX 3aJ1a4

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu Mpo(heCCUOHATBHOU JISATEILHOCTH

[MK-1.1 3HaeT TPUHIUNBI MMOCTPOCHHS HAYYHQPROOTHI,
Merogsl cOopa W aHamM3a TIOJMyYSHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICIOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrpaMMHOTO 00ecHedeHus B CBA3M C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKUBIIBIT BBICTYIUICHUM
HAyYHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAay4YHO-UCCIIEIOBATCIBCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MIPOTPAMMHOE
o0ecrieyeHne; OrepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
NesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOIOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHUH M HAaBBIKAMH HX
MPOBEICHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer nmpUMEHATH MONy4YeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEIILCKON JAESITeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

-- (pyHIITaMEHTaJIbHBIEC MTOJXO/IbI K PEIICHHIO 3a/a4 KOHIIEHTPAILMH MEepPhl 1 MaTPHUYHBIX Pa3JIOKCHUH;
— TIOHATHS, aKCMOMBI, METOABI JTOKA3aTEJIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasienax,

BXOJISIIMX B 0A30BYIO 4aCTh ITUKJIIA;

— OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
— AHAJIMTUYCCKUC U YHUCJICHHBIC MMOAXO0AbI U METOAbI AJI1 pCHICHUS TUIIOBLIX IPUKJIAJAHBIX 3a/1a4.

YMETB:
— MOHATH MOCTABIICHHYIO 3a/]a4y;

— UCIIOJIb30BaTh CBOM 3HAHUS IS peIlIeHNs (PyHIaMEHTAIBHBIX U MIPUKIIAIHBIX 337a4;

— OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a]1a4;

— CTPOTIO JOKa3bIBaTh WM ONPOBEPraTh yTBEPKICHUE;

— CaMOCTOSITEJIBHO HAaXOAWTh AJITOPUTMBI pENIEHMs 3a]a4, B TOM YHCJIE€ W HECTaHJApTHBIX, H

IMPOBOAUTDH UX aHAJIU3,

— CaMOCTOATCIIbHO BUACTD CICACTBUA MOJYUYCHHBIX PC3YJILTATOB.

BJIAJIETD:




— HaBBIKAMHU OCBOEHUS OOMBIIOT0 00beMa HHPOPMAITUHN U PELICHHS 33]1a4;

— HaBBIKAMHU CAMOCTOSATEIILHON pabOThl M OCBOSHHS HOBBIX TUCLUILINH;

— KyJIbTYpO#l IIOCTAaHOBKH, aHAJIM3a U PEILCHUS MaTeMaTHYeCKUX W NPHUKIAIHBIX 337a4, TPeOyIomuX
JUIS. CBOETO PELICHUS MCIIOJIb30BAHUS MAaTEMAaTHYECKHX IOAXOIOB M METOJOB MaTeMaTUKU OONBIINX
JaHHBIX;

— TIPEIMETHBIM SI3BIKOM W HaBBIKAMH TPAaMOTHOTO OIMCAHUS PEIICHUS 3a1ad W TPEICTABICHUS
HOJIyYECHHBIX PE3YJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 Konuentpanust mepsl Ha cdepe (0koo 5 5 10
JKBaTOpa)
ITpumepst KOHLEHTPALUH MepbI
2 (cnmyuaitable Tpadpbl, rpynmna MOBOPOTOB, 5 2 10
cilydaiiHble IIEpECTaHOBKU U T.11.)
3 Teopema /[xoHcoHa-JInHAeHIITpaycca. 5 2 10
4 Teopems! Knaprara. 5 3 10
5 HepaBeHcTBa KOHIIEHTpALN MEPBI. 5 3 10
6 ManopaHroBsie MPUOIMKEHUSI MaTpUL] U 5 3 10
BEKTOPOB.
Nroro yacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Konuenrparust Mepsl Ha cepe (0KoJI0 IKBATOpa)

OOmas nocraHoBka 3amadd. Teopema MakcBemia O CKOPOCTH pacIpelesieHUus] MOJEKyNl rasa B
cocyne. Hepasencrsa JleBu u Ilyankape. IIpumMepsl KOHLIEHTpallM paBHOMEPHOW MEPBI HA IPYTUX
MHOXxecTBax. [Ipunoxenus k Teopun HHGOPMALIUH.

2. Ilpumepbl KOHLEHTpauuWW Mephl (ciaydaiiHple Tpadpl, Tpynma [OBOPOTOB, CIy4ailHble
TIepEeCTaHOBKH U T.11.)

Mognenu cnyvaiiHeix rpadoB Opjacmia-PeHbr, rpynmbl nmepecTaHoBOK, TTOBOPOTOB M KOHICHTPAIHSI
PaBHOMEPHOI MephI Ha TAKUX AMCKPETHBIX MHOXecTBax. HepasencTBo Tanarpana.

3. Teopema /IxoHcoHa-JInnaeHmTpaycca.

Cxarue wHpopMauuum ¢ mnomomplo Teopembl JxoncoHa-Jlungenmrpaycca. Ilpunoxenus x
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 MCPHEIL.

HepaBenctBa Asyma-Xedaunra, Hemmuporckoro, bepumireiina-Opuamana, HepaBeHCTBA ISt
ciydaiiaeix Matpul (Tpomm, Komunuckuit u ap.). [Ipunoxenus: HepaBeHCTB KOHLUEHTPALMH MEPHI K
3aJayaM CTOXaCTUYECKOW ONTUMU3ALMH.

6. ManopaHroBble IpHOIMKEHHUS MaTPULL U BEKTOPOB.

Marpuunsie HOpMBI. CunrymsipHoe paszioxenne (SVD) u teopema Dxkapra-SAnra-Mupckoro.
[Mpunuun Hambonbmero oobema. CGR pasnoxkenne u ero mpuiaokeHusl. AJITOPUTMBI MOCTPOCHUS
MaJIOPAHTOBBIX NpUOIMKEeHUH. TeH30pHBIE pa3IoKeHNsI: KAHOHNYECKOE PA3JIOKeHNE U Pa3JIOKCHNE
Taxxkepa, higher-order SVD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanus [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. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

https://www.cs.cornell.edu/jeh/book%20n0%20s0;utions%20March%202019.pdf
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, m3yqaromuii kypc "MaremaTrka OONBIIMX JaHHBIX", JIOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh
OOIIMM MOHATUHHBIM aNIapaToM, a C IPyroll CTOPOHBL, JODKEH HAYYUTHCSA IPUMEHSTh TEOPETUUECKHIE
3HAHMA Ha MIPAKTHKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
AKCHOMBI, METOJIbI I0KA3aTEIIbCTB.



VYeneniHoe ocBoeHue Kypca TpeOyeT HaupsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

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

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXXHT YMEHHE pemarh 3amadd. s popMupoBaHUS YMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e qecTBIEe HEOOXO0AMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHHUS.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JICKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy PAKTHUSCKUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI «Maremaruka OOIbIINX JaHHBIX» 06yqa10m1/11710;1 JOJIKCH:

3HAThb:

-- (pyHIITaMEHTaJIbHBIC MTOJXO/IbI K PEIICHHIO 3a]a4 KOHIICHTPAILMH MEepbl 1 MAaTPHUYHBIX Pa3JI0KCHUH;
— TIOHATHS, aKCMOMBI, METOABI JTOKA3aTEJIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasnenax,

BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

— OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
— AHAJIMTUYCCKUC U YHUCJICHHBIC MMOAXO0AbI U METOAbI AJI1 pCHICHUS TUIIOBLIX IPUKJIAJHBIX 3a4a4.

yMeTh:




— INOHATH IOCTABJICHHYIO 3a1a4y,

— HCIIOJIB30BAaTh CBOU 3HAHUA IJId PCUICHUA Q)YHHaMeHTaJ'IBHBIX " 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.

BJIaJeTh:

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

— HaBBIKAMH CaMOCTOSITEIbHOMN pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH,

- KYHBTypOfI IMOCTAaHOBKH, daHAJIM3a U PCHICHUSA MATCMATUYCCKUX W MPHUKIAAHBIX 3aa4, Tpe6YIOHII/IX
IJIA CBOCTO PCHICHHUS HMCIIOJIB30BAHUA MATEMATUYCCKUX IIOAXOA0B M METOHJOB MAaTCMATUKU OOIBIINX
JaHHBIX

— HNPEAMETHBIM SA3BIKOM H HABBIKAMHW TPaMOTHOI'O OIIMCAaHHWA PEHICHHUA 3aJad U IPCACTABICHHSA
MOJYUYCHHBIX PE3YJIbTATOB.

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

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

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

2. Ilpumeps! KOHIIGHTPALMK MEPHI (CiTydaiiHble rpadpl, TpyIa HOBOPOTOB, CIydaliHbIC IEPECTaHOBKU
U T.J.);

3. Teopema JI)xoHCcOHa-JIMHIEHIITpaycCca;

4. Teopems! Knaprara;

5. IlpunoxkeHus K KOJUPOBAHUIO U TEOPUHU HH(POPMALNH;

6. HepaBencrBa koHIeHTpauuu Mepbl. Azyma-Xedaunra, bepumreiina-Opuamana;

7. Marpu4Hble HOPMBI;

8. CunrynsapHoe paznoxenne (SVD) u reopema Dxkapra-Anra-Mupckoro;

9. Ilpunanmn HanOoIbIIeTO 00BEMA;

10. CGR-paznoxxeHue 1 ero npuiIoKeHHUs;

11. AnropuT™MBI TOCTPOCHHUSI MAJIOPAHTOBBIX MTPUOJINKEHUH;

12. TeHzopHble pa3ioKeHUs: KAHOHMUECKOE Pas3iioKeHne U pasiokeHue Takkepa, higher-order SVD;
13. CroxacTU4ecKuil rpaJeHTHBIN 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 J/IxoHcoHa-JInHaeHIITpaycca (C JOKa3aTebcTBOM). [IpuMep NMpUIIosKeHHsI B KOMITO3UTHOM
11-ontumu3zanun (RIP matpuisr).

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

Kputepun onennBanus

- omenka «ommuHo  (10)»  BbICTaBHsieTCST  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
pELICHUI;

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE MPH PEIICHUH KOHKPETHBIX 3aj1a4, U TPaBUIBHOE 000CHOBAaHUE MPUHSTHIX PEHICHUN;

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl 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 U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]1a4;

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

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

Bo Bpemst mpoBesieHust 3k3aMeHa 00yd4aroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JUCIUIUIAHEL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

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



