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: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(l)OpMaLII/IOHHBIC TCXHOJIOTHH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

3.A. TopOyHOB, acCCUCTEHT
I'A. KaGarsinckuii, n-p ¢u3.-Mat. HayK, npodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl auckpetHoit matematuku 05.03.2020



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

* O3HAKOMJICHHE CTYICHTOB C HEKOTOPHIMU THIIAMH ONTHUMHU3ALMOHHBIX 3aJ]la4y, 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 CIyIIATEIsIMUI TEOPETUIECKUX 3HAHUHM 1 MPAKTUYECKUX YMEHHUH 1 HaBBIKOB B 001aCTH
KOHIIEHTPALUU MEPHI U €€ MPHIIOKEHUH;

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

* BJIQJICHUE OOIIMM MOAXOIOM K PEUICHUIO HIMPOKOTo Kiacca MPHKIATHBIX 33/1ad aHalIn3a JIAHHBIX,
JOIMYCKAIOINX MaTeMaTH4YecKyo (hopmManu3anuio;

¢ IIOArOTOBKa cnymaTeneﬁ K H3Y4YCHUIO CMEKHBIX MATEMAaTUYCCKUX JUCHUIIIIUMH, CBA3AHHBIX C
aHaJIM30M JaHHbIX, MAalllMHHBIM O6y‘I€HI/IeM, OHTHMHSaHHGﬁ;

° HpI/IO6peTeHI/I6 HAaBBIKOB IMPUJIOKCHHA KOHLCHTpAIIMU MCPblI U MAaTPUYHBIX pa3J'IO)K€HPIfI B ApPyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHune TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2 OcymiecTBisger MNOUCK BapUaHTOB
MOCTAaBJICHHOM  NpoOJIEMHOW  CHUTyallud Ha
JOCTYIHBIX HCTOYHUKOB MH(POPMAIUN

peleHus
OCHOBE




VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUNA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

OIIK-1 Bnaneer cuctemoit pynnamenransubix |OINK-1.1  3Haer w  cmocobeH — HMCIONB30BaTh B

Hay4HBIX 3HAHUH B O0JIACTH npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC
(bHU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK
OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh

npoOiemMax HayKH U TEXHUKH B 00JIacTH cBOel |mccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
npodecCHOHAILHON JIESTEIBHOCTH, CIOCOOCH | AEATENIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTD

Ha Hay4YHOM sI3bIKe (pOpMyIIHpOBaTh
npodeccuoHabHBIE 3a/1a4H

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JUCHUIINHE (MOXY.JII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
-- (pyHITaMEHTaJIbHBIE MTOJXO/IbI K PEIICHHIO 3a/]a4 KOHIICHTPAILMH MEepPbl 1 MAaTPHUYHBIX Pa3JI0KCHUH;
— TIOHATHS, aKCMOMBI, METOABI JTOKA3aTEIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasjenax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
— OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUYECKUX OOBEKTOB;
— QHAJINTUYECKHUE U YUCIIEHHBIE TIOAXO0/bl U METO/IbI ISl PELIEHUs] TUIIOBBIX IPUKJIaIHbIX 3a/au.

YMETB:
— MOHATH MOCTABIICHHYIO 3a/a4y;
— MCIIOJIb30BaTh CBOM 3HAHUS IS peIIeHUs (PyHIaMEHTAIBHBIX U MIPUKIIAIHBIX 337a4;
— OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a]1a4;
— CTPOTIO JOKa3bIBaTh WM ONPOBEPIaTh yTBEPKICHUE;
— CaMOCTOSITEJIBHO HAaXOAWTh AJITOPUTMBI pENIEHMs 33Ja4, B TOM YHCJIE€ W HECTaHJApTHBIX, H
[IPOBOJUTH UX aHAIIN3;
— CaMOCTOSATENBHO BUJIETh CIEICTBUS MOMyYEHHBIX PE3YIBTATOB.

BJIQJICT!
— HaBBIKAMHU OCBOEHUS OOMNBIIOT0 00beMa HHPOPMAITUHN U PELICHHS 3a]1a4;
— HaBBIKAMHU CAMOCTOSATEIILHON pabOThl M OCBOCHHS HOBBIX TUCLHUILINH;
— KyJIBTYpO#l IIOCTAaHOBKH, aHaJIM3a U PEILCHUS MaTeMaTHYeCKUX W NPUKIAIHBIX 337a4, TPeOyIomuX
JUIS. CBOETO PELICHUS MCIIOJIb30BAHUS MAaTEMAaTHYECKHX IOAXOIOB M METOJOB MaTeMaTUKU OONBIIMX
JaHHBIX;
— TIPEIMETHBIM SI3BIKOM W HaBBIKAMH TIPAaMOTHOTO OIMCAHUS PEIICHUS 3a1ad W TPEICTABICHUS
HOJIyYECHHBIX PE3YJIbTaTOB.

4. Conep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Konuentpanust mepsl Ha cdepe (0Okomo 10 5
9KBaTOpPa)
[Tpumepst KOHIICHTPAIH Mephbl
2 (cmyuaitable Tpadmbl, rpynmna MOBOPOTOB, 10 5
Clly4yaiiHble IepeCTaHOBKHU H T.1I.)




3 Teopema /[xoncona-Jlunaenmrpaycca. 10 5
4 Teopems! Knaprara. 10 5
5 HepaBeHncTBa KOHIIEHTpaLIUX MEPHI. 10 5
6 ManopaHroBbsle PHOIMKEHUS MaTpHLl U 10 5
BEKTOPOB.

Hroro yacos 60 30
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Konuenrpanus Mepsl Ha cepe (0KOJI0 IKBATOpa)

OOmass mocraHoBKa 3azaud. Teopema MakcBeiia 0 CKOPOCTH paclpefeieHUs] MOJEKYll ra3a B
cocyne. HepaBenctsa Jlesu u Ilyankape. [Ipumepsl KOHLIEHTpaMK PaBHOMEPHON MepBI Ha IPYTHX
MHO)XecTBax. [Ipunoxenus k Teopun HHOOPMALIUH.

2. Ilpumepbl KOHIIEHTpAaMK Mephl (chyd4aiiHble Tpadbl, Tpynmna I[OBOPOTOB, CIy4aiHbIe
MEPEeCTaHOBKH U T.1I.)

Mopnenu cinyvaiiHeix rpagoB Opaéma-Penbu, rpynmsl nepecTaHoBOK, OBOPOTOB M KOHLEHTPALHS
PaBHOMEPHOM MEphl Ha TAKUX JAUCKPETHBIX MHOKecTBax. HepaBeHncTBo Tanarpana.

3. Teopema /IxoHcona-JIuHaeHIITpaycca.

Cxarne uWHQOpPMAIMU C TOMONIIbIO TeopeMbl JxoHcoHa-JluHneHmTpaycca.  [lpunoxkeHus x
noctpoeHuto RIP-marpun B L1-ontumuzanuu.

4. Teopemsl Knaprara.

[Honnmanue teopemsl Knaprara kak o6obmienne teopembl MakcBesia. O030p pe3ysibTaToB TEOPUU
KOHIIeHTpaluu Mepsl (o B.JI. Munbmany).

5. HepaBeHCTBa KOHLIEHTPALMU MEPHI.

HepaBenctBa Asyma-Xedaunra, Hemmuposckoro, bepumreiina-®puamana, HepaBeHCTBA IS
ciydaiiaeix Matpun (Tpomr, Komunackuid u ap.). [IpunoxkeHnus: HepaBeHCTB KOHIEHTPAIIMHA MEPHI K
3a/la4aM CTOXaCTHYECKON ONTUMHU3ALNN.

6. ManopaHroBbie IPUOIMKEHNUS MAaTPHIL] U BEKTOPOB.

Marpuunsie HOpMbl. CuHrynspHoe pasnoxenue (SVD) um Teopema Oxkapra-Snra-Mupckoro.
[Mpuanmn HambGonemero oobema. CGR pasznoxkenne v ero MpuiIoKeHUsl. AJITOPUTMBI TOCTPOCHUS
MaJIOPAHTOBBIX NMPHUONMMKEHUH. TeH30pHbBIE Pa3IOKEeHHUs: KAHOHMYECKOE Pa3JIOKECHUE U Pa3JIOKEHHE
Takkepa, higher-order SVD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Merojp! uncnennoro ananusa [Texcr] : yue6. mocooust st By3oB / E. E. TeipTeimaukoB .— M :
Wzn. nentp "Axagemus", 2007 .— 320 c.
2. MaremaTrrn4yecKie OCHOBBI MAlTMHHOTO 00y4yeHus u nporHo3uposanus [Tekcr] / B. B. Belorus ;
Mock. ¢u3.-TexH. uH-T (Toc. YH-T), JIab. CTPYyKTYpHBIX METO/IOB aHAJIN3a JAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Un-t npobnem nepenaun nadopmanun uM. A. A. Xapkesuua PAH, M.,
MITHMO, 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(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

https://www.cs.cornell.edu/jeh/book%20n0%20s0;utions%20March%202019.pdf
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzyvatromuid Kypc "MartemaTrka OONBIINX JaHHBIX'", JOJDKEH C OJHOM CTOPOHBI, OBJIAJETh
OOIIMM MOHATUHHBIM aNIapaToM, a C IPyroll CTOPOHBL, JODKEH HAYYUTHCS IPUMEHSTh TEOPETUUECKHIE
3HaHUS Ha [IPAKTUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOSATEJIILHOTO  M3Y4EHHS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHMUS.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPETIOaBaTeNI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxmnagnas MareMaTnka U HTHQOPMAMOHHBIE TEXHOIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaspaGorunkm:

3.A. TopOyHOB, acCCUCTEHT
I'A. KaGarsinckuii, n-p ¢u3.-Mat. HaykK, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE pe3yJbTaTbl UM BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT ©W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUIUIMHBL «MarteMaTrka OObIINX JaHHBIX)» 00yYaroIIUHCs TOJKEH:

3HATb:

-- (I)yHI[aMeHTaJ'IBHBIG MOAXOAbI K pCHICHUTIO 3a/1a4 KOHICHTPALUKU MCPbI 1 MATPHUYHBIX pa3J'IO)KeHPII>i;
— IIOHATHUA, AKCHMOMBI, MCTOAbI AOKAa3aTCJIbCTB M [J0Ka3aTCJIbCTBAa OCHOBHBIX TEOPEM B pasieciax,

BXOJAIINX B 63,30ByIO 4aCTh IUKIJIA,

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

yMeThb:
— TIOHSATH MOCTABJICHHYIO 3371a4y;

— HCIIOJIB30BAaTh CBOU 3HAHUA IJId PCUICHUA ®YHH3MGHT3HBHBIX " NPUKIIAAHBbIX 3a/4a4;

— OLCHUBATb KOPPEKTHOCTH IIOCTAHOBOK 3a1a4;

— CTPOIr'0 AOKA3bIBATh UJIN OIIPOBCPraTh YTBCPIKICHUC,

— CaMOCTOATCIIbHO HAaXOAWTL aJITOPUTMbI PEIICHUA 3ada4y, B TOM 4YHCIC MW HECTAHAAPTHLIX, U

MMPOBOAUTH UX aHAJIU3;

— CaMOCTOATCIIBHO BUACTDH CICACTBUA TOJYYCHHBIX PE3YJIbTATOB.

BJaJeTh:

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

— HaBBIKAMH CaMOCTOSITEIbHOMN pa6OTI>I N OCBOCHUSA HOBBIX JUCHUIIIINH,

- KYJ'IBTypOI\/’I IMOCTAaHOBKH, daHAJIM3a U PCHICHUSA MATCMATUYCCKUX W MPHUKIAAHBIX 3aa4, Tpe6YIOH_II/IX
IJIA CBOCTO PCHICHHUS HMCIIOJIB30BAHUA MATEMATUYCCKUX IIOAXOA0B M METOHJOB MAaTCMATUKU OOIBIINX

JaHHBIX

— HNPEAMETHBIM SA3BIKOM H HABBIKAMHW TPaMOTHOI'O OIIMCAaHHWA PEHICHHA 3aJad U IPCACTABICHHSA

MOJYUYCHHBIX PE3YJIbTATOB.

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

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

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

o0yuyarommxcst




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

2. Ilpumeps! KOHIIGHTPALMK MEPHI (CiTydaiiHble rpadbl, Tpyma HOBOPOTOB, CIydaliHbIC IEPECTaHOBKU
U T.J.);
. Teopema JI)xoHcoHa-JIMHIEHIITpaycca;

W

. Teopems! Knaprara;

. IlpunoxxeHust K KOOUPOBAHUIO U TEOPUU UHPOPMALNH;

. HepaBeHctBa koHUeHTpauu Mepbl. Asyma-Xednaunra, beprmrelina-Opunmana;
. Marpuynslie HOpMBI;
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. Cunrynspuoe paznoxenue (SVD) u reopema Dxkapra-Snra-Mupckoro;

9. Ipunnmn HanOoIbIIeTO 00BEMA;

10. CGR-paznoxxeHue 1 ero npuiIoKeHHUs;

11. AnropuTMBI TOCTPOCHHUSI MAJIOPAHTOBBIX MTPUOJINKEHUH;

12. Ten3opHble pa3ioKeHUs: KAHOHMUECKOE Pas3lioKeHne U pasiokeHue Takkepa, higher-order SVD;
13. CroxacTU4ecKuil rpaJeHTHBIN CITYCK;

14. OnnaliH-ONTUMU3ALIHA.

Kputepun onennBanus

- omerka «ommuHo  (10)»  BbICTaBhsieTCS  CTYAEHTY,  IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIEHUN;

- omeHka  «omimuHO  (9)»  BBICTABISIETCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M HMpPaBWIbHOE 0OOCHOBaHME NMPHHATHIX
PpELICHMUI;

- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsAETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAKTUKE PU PEIICHUN KOHKPETHBIX 3a/1a4, U MPaBUIbHOE 000CHOBAHHNE IPUHSTHIX PEIICHNH;

- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATL NMOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OlIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOIMYCKaeT B OTBETE WJIHU B
pEeLIeHNH 3a/1a4 HEKOTOPble HETOYHOCTH;

- OLICHKAa «XOopouIo (5)» BBICTABJIACTCA CTYACHTY, CCJIM OH 3HACT MATCpHaJl, U IO CyYLICCTBY H3JIaracTt
€ro, yMeCT NpPHUMCHATH IIOJYYCHHBIC 3HAHUA Ha MPAKTHUKE, HO AOIIYCKACT B OTBCTC WJIM B PCIICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIaJICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAaHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI K HE YMEET UCIIOJIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

- OIICHKA «HEYIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBIH HE 3HaeT (hopMyTHMpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems npoBemeHuss audQepeHIMPOBaHHOIO 3adeTaoOyyaromiyecs MOTYT — IOJb30BaThCA
NpOrpaMMOM JUCLUHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypOM, BBIYMCIUTEIBHON TEXHUKOW,
KOHCIIEKTaMH CEMHUHApPOB. JuddepeHnnpoBaHHblid 3a4€T TPOBOAUTCS MYTEM OpraHU3aLUH
CIIELAJIBHOTO OIIPOCa, IPOBOANMOTIO B YCTHOH (hopme.



