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)

10 JMCHMILIMHE: Maremarnka GONBIINX JAaHHBIX
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocraBui: A.B. T'acHukoB, A-p ¢u3.-Mar. Hayk, npodeccop, npodeccop

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MaTeMaTH4ecKiX OCHOB ynpasienus 21.02.2025



AHHOTANMA
B mocienHue ToApI CTaNU MOSBISATHCS YHUBEPCHTETCKHE KYPCHI, IMMOCBSIICHHBIC Ba)KHBIM MaTeMaTH4eCKUM
IPUHIMIIAM, 9aCTO MCIOIb3YEMbIM IPU PEIIeHHH 3a7ad OOJIBIINX Pa3MEPHOCTEH, BO3HUKAIOIINX B aHAIN3E
naHHbIX. [lpuBeneM numib ofuWH, HamOojee SPKHUW, HA HAll B3DVIAN, NMPHUMEP TAKOTO Kypca W KHHTH,
HamnucaHHOW Ha ero ocHoBe: Blum A., Hopcroft J., Kannan R. Foundations of data science. — Cambridge
University Press, 2020.
OmnymMe TakuX KypcoB OT MHOTHX JPYTHMX MaTreMaTHUeCKUX KypCOB, B KOTOPBIX PacCMaTpUBAIOTCS
NPOJABHHYThIE CHOCOOBI pEHICHUS 33/7ad aHajdu3a JaHHBIX OOJBIIMX pPa3MEpoB 3aKJIIOYacTcs B
aKIICHTUPOBAaHMM BHUMaHUs Ha OOIIMX MAaTeMaTHYCCKHX INPHHIUIIAX, MOBCEMECTHO HCIOJB3YIOUINXCS B
aHaju3e OOJNBIIMX MACCHBOB AaHHBIX. K TaKMM NMPHUHIMIIAM MOKHO OTHECTH: IMPUHIIMIT KOHIIEHTPAILIMH MEpHI,
MaJIOPAHTOBBIE IPHOIVKEHUST MaTPUII, CTOXaCTHUSCKUI I'PaIMCHTHBIHN CITYCK.
Hacrosimmii Kypc CTaBUT IeJibI0 MO3HAKOMHTH CTYACHTOB C COOTBETCTBYIOUICH MAareMaTHKOW, YTO
BIIOCJIECTBUU [JOJDKHO IIOMOYb MM B M3YYEHHM CICHHUAIM3HMPOBAHHBIX pa3/elioB aHaln3a JaHHBIX
(MammHHOTO OOYYEHUs, CTAaTHCTHKH, OOYYEHHS C TOAKPEIUICHUEM, YHCICHHBIX METOJOB ONTHMH3AINH,
MOJICIIUPOBAHYSI OOJIBIINX CETEH U T.1I.).

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- O3HAKOMJICHHUE CTYACHTOB C HCKOTOPbBIMH THIIAMH OITUMH3AIIMOHHBIX 3a/ia4, BO3HUKAIOUIHNX B
COBPCMCHHOM aHAJIM3C JAaHHbIX, BOINPOCAMU TCOPHUU AHNANTHUBHBIX YHUCJICHHBIX MCTOHAOB IICPBOI0
nopsaAaka uid 3aJad MUHUMU3ALWU, BAPUAIITMOHHBIX HECPABCHCTB, CCJIOBBIX 3a/1a4, OCHOBAMU TCOPUH
METOAOB AJIA 3a1a4 HGBBIHYKHOﬁ OIITUMH3All1H.

33]13‘[1/[ JAUCHUIIINHBI

- IPHOOpETEHNE CIyIIATEeNSIMU TEOPETUUECKUX 3HAHUN U IMPAKTUUYECKUX YMEHHUH U HAaBBIKOB B 00JacTH
KOHLIEHTPAaLU1 MEPBI U €€ IPUIIOKEHUIH;

- IpUOOpEeTEeHNe CITyIIATeIIMU HaBBIKOB BIIAJICHUS allapaToM MaTPHYHbBIX Pa3IoKCHUH;

- BJlaJieHUue OOIIMM TOAXOJOM K PEIICHHIO IIMPOKOTO Kiacca MPUKIAJHBIX 33j1a4 aHallu3a JIaHHBIX,
JIOITYCKAOIIUX MaTeMaTHIECKyI0 (popMan3aimio;

- MOATOTOBKA CIyLIATeNed K M3YyYEHHI0 CMEXHBIX MAaTEMaTHYECKUX JUCLUUIUIMH, CBA3AHHBIX C
aHaJIM30M JIaHHBIX, MAIIMHHBIM 00y4YeHHEM, ONITHMH3AIINEH;

- NMpUOOpEeTeHNEe HABBIKOB NMPHUJIOKEHHS KOHIICHTPALMM MEpPhl U MAaTPUYHBIX Pa3JIOKEHUI B IPyTHX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

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

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AEATEeIBHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD IaroB
s JOCTIDKCHUS JaHHOrO  pesynbrarta. Dopmupyer
WiaH-TpadQuK peanu3alyd IPOEKTa B LEJIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB IMpOEKTa, obecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.




OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macT MHOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKHU

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKU M CIIOCOOECH MX
OPUMEHATh TpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKU, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX PE3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALHNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTaBIATH B BHAC AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIEHOMY POCTY U PYKOBOJCTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO

BOCHPUHUMAS couuajbHbIe, 3THUYECKUE,
KOH(peCCHOHAIbHBIE U KYJIbTYPHBIC Pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajibIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
poeCCHOHATBHOMY M IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiATh  3ddekTuBHOE
yhnpaBieHue pa3paboTKOH  NPOrpaMMHBIX  CPEICTB U
MIPOEKTOB

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

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

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

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, 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
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl 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 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON




[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pPE3YIbTATC OCBOCHUA JUCHUIIINHBI O6y‘{aIOH_II/I€C$I JOJIXKHBI
3HAThb:

-- (pyHIITaMEHTaJIbHBIEC MTOJXO/IbI K PEIICHHIO 3a]a4 KOHIIEHTPAIMH MEepPbl 1 MAaTPHUYHBIX Pa3JI0KCHUH;
— TIOHATHS, aKCMOMBI, METOABI JTOKA3aTEJIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasjenax,

BXOJISIIMX B 0A30BYIO 4aCTh ITHKJIIA;

— OCHOBHBIC CBOMCTBaA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’BGKTOB;
— AHAJIMTUYCCKUC U YHUCJICHHBIC IMOAXOAbI U METOAbI AJI1 pCHICHUS TUIIOBLIX IMPUKJIAJHBIX 3a1a4.

YMETB:

— IIOHATH NOCTABJICHHYIO 3a/1a1y,

— HUCIIOJIB30BAaTh CBOU 3HAHUS [JIs1 PCIICHUA (bsz[aMeHTaanbe 1 MIPUKIIAJHBIX 3a1a4,
— OLCHUBATb KOPPCKTHOCTb MNOCTAHOBOK 3a/1a4,

— CTPOTIO JOKa3bIBaTh WM ONPOBEPIaTh yTBEPKICHUE;

— CaMOCTOATCIIBHO HAaXOAWTb aJIrOpUTMbl pPCHICHHA 3a4a4, B TOM UYHUCIC KW HCCTAHAAPTHBIX, H

IMPOBOAUTDH UX aHAJIU3,

— CaMOCTOATCIIbHO BUACTD CICACTBUA NMOJYUYCHHBIX PC3YJILTATOB.

BJIAJIETh:

— HaBBIKAMHU OCBOEHUS OOMNBIIOT0 00beMa HHPOPMAITUHN U PELICHHS 3a]1ay;
— HaBBIKAMHU CAMOCTOSATEIILHON pabOThl M OCBOSHHS HOBBIX TUCLUILINH;

— KyJIbTYpO#l IIOCTAaHOBKH, aHAJIM3a U PEILCHUS MaTeMaTHYeCKUX U HPUKIAIHBIX 337a4, TPeOyIomuX
JUIS. CBOETO PELICHUS MCIOJIb30BAHUS MAaTEMAaTHYECKHX IOAXOIOB M METOJOB MaTeMaTUKU OONBIIMX

JIaHHBIX

— MNPCAMCTHBIM fA3BIKOM W HABBIKAMU TPAMOTHOIO OINHCAHUA PCHICHUA 3ada4 U HOPCACTABICHUA

IIOJIyYEHHBIX PE3yJIbTaTOB.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Konuentpanust mepsl Ha cdepe (0koo 4 4 7
JKBaTOpa)
[Tpumepst KOHIICHTPAIH Mephbl
2 (cirydaifaple Tpadpl, rpynmna MmoBOPOTOB, 4 4 7
Clly4yaiiHble IepeCTaHOBKU H T.1I.)
3 Teopema /[xoHcoHa-JInHAeHIITpaycca. 5 5 7
4 Teopems! Knaprara. 5 5 8
5 HepaBeHcTBa KOHIEHTpALUN MEPBI. 6 6 8
6 ManopaHroBsie MPUOIMKEHUSI MaTpUL] U 6 6 3
BEKTOPOB.
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

OOmas mnocraHoBka 3amadd. Teopema MakcBemia O CKOPOCTH pacIpelesieHUus] MOJEKyNl rasa B
cocyne. Hepasencrsa JleBu u Ilyankape. IIpumMepnl KOHLIEHTpAallMM paBHOMEPHOW MEPHI HA IPYTUX
MHOXxecTBax. [Ipunoxenus k Teopun HHGOPMALIUH.

2. Ilpumepbl KOHLEHTpauuWW Mephl (ciaydaiiHple Tpadpl, Tpynma [OBOPOTOB, CIy4ailHble
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 wHpopMmauuum ¢ mnomombelo Teopembl JxoncoHa-Jlungenmpaycca. IlpunoxeHus 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 MCPEIL.

HepaBenctBa Asyma-Xedaunra, Hemmuporckoro, bepumireiina-Opuamana, HepaBeHCTBA ISt
ciydaiiaeix Matpul (Tpomm, Komunuckuit u ap.). [Ipunoxenus: HepaBeHCTB KOHLUEHTPALMH MEPHI K
3aJayaM CTOXaCTUUYECKOW ONTUMU3ALMUH.

6. ManopaHroBsle IpuOINKEHHUS MaTPULL U BEKTOPOB.

Marpuunsie HOpMBI. CunrymsipHoe paszioxenne (SVD) u teopema Dxkapra-SAnra-Mupckoro.
[Mpunumn Hambonbmero oobema. CGR pasznoxkenne u ero mpuiaokeHUs. AJITOPUTMBI MOCTPOCHUS
MaJIOPAHTOBBIX NpUOIMKEeHUH. TeH30pHBIE pa3IoKeHNsI: KAHOHNYECKOE PA3JIOKeHNE U Pa3JIOKCHHE
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. I'myGokoe oOyuenue, JnekrpoH. Bepcus med. nmyonukanuu / A. l'yadennoy, U. benmxuo, A.
Kypsuis . — Mocksa, [IMK Ilpecc, 2018
2. MaremMaruka, KOMIIBIOTED, POTHO3 MTOTOIBI ¥ IPYTHE CIICHApUH MareMarndeckoil pusuku [ Texct]/B.
A. Topaun, -M., ®uzmarnurt, 2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
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, JOJKEH HAyYUThCsl IPUMEHSATh TEOPETUUECKIE
3HAHHA Ha MPAKTHKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI, METO/IbI JJOKa3aTeJILCTB.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst 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  W3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[TokazareneM BIaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxka0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBATh, 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
JICKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy PAKTHUSCKUE 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

Pa3paborunk: A .B. I'acHukos, n-p ¢us.-mart. Hayk, mpodeccop, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
HccienoBaHui B 00macT MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

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

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cmnocoben  ocymectBiATh  3ddeKkTuBHOE
yInpaBieHHe pa3padOTKON IPOrPaMMHBIX  CPEICTB U
MPOEKTOB




[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

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

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

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Maremaruka OOIbIINX JaHHBIX» 06yqa10m1/11710;1 JOJIKCH:

3HAThb:

-- (pyHIITaMEHTaJIbHBIE MTOJXO/IbI K PEIICHHIO 3a/a4 KOHIIEHTPAILMH MEepPbl M MaTPHUYHBIX Pa3JI0KCHUH;
— TIOHATHSI, aKCMOMBI, METOABI JTOKA3aTEJIbCTB M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B pasjenax,

BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

— OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHUYCCKUX OG’LGKTOB;
— AHAJIMTUYCCKUC U YHUCJICHHBIC MMOAXO0AbI U METOAbI AJI1 pCHICHUS TUIIOBLIX IIPUKJIAJHBIX 3a/4a4.

yMeTh:
— MOHATH MOCTABIICHHYIO 3a/]a4y;

— MCIIOJIb30BaTh CBOM 3HAHUS IS peIIeHUs (PyHIaMEHTAIBHBIX U MIPUKIIAIHBIX 337a4;

— OLICHUBATh KOPPEKTHOCTH IOCTAHOBOK 3a]1a4;

— CTPOTIO JOKa3bIBaTh WM ONPOBEPIaTh yTBEPKICHUE;

— CaMOCTOSITEIBHO HAaXOAWTh AJITOPUTMBI pENIEHMs 3aJa4, B TOM YHCJIE€ W HECTaHJApTHBIX, H

IMPOBOAUTDH UX aHAJIU3,

— CaMOCTOATCIIbHO BUACTD CICACTBUA MOJYUYCHHBIX PC3YJILTATOB.

BJIAA€Th:

— HaBBIKAMHU OCBOEHUS OOMBIIOT0 00beMa HHPOPMAITUHN U PELICHHS 3a]1a4;

— HaBBIKAMHU CAMOCTOSATEIILHON pabOThl M OCBOCHHS HOBBIX TUCLHUILINH;

— KyJIBTYpOIl IIOCTAaHOBKH, aHAJIM3a U PEILCHUS MaTeMaTHYeCKUX W NPUKIAIHBIX 33/ad, TPeOyIomuX
JUIS. CBOETO PELICHUS MCIOJIb30BAHUS MAaTEMAaTHYECKHX IOAXOIOB M METOJOB MaTeMaTUKU OONBIIMX

JIaHHBIX

— MNPCAMCTHBIM fA3BIKOM W HABBIKAMU TPAMOTHOIO OIHCAHWA PCHICHUA 3ada4 W HOPCACTABICHUA

IIOJIyYEHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Konnenrtpauus mepsl Ha cepe (0KOJI0 IKBATOpa);

2. Ilpumepsl KOHIEHTPALUU MEPHI (caydaiHble rpadpl, rpynmna IoBOPOTOB, CIy4YaiHbIC IEPECTaHOBKU
U T.J.);

3. Teopema JI>)xoHcoHa-JIMHIEHIITpaycCa;

4. Teopewms! Knaprara;

5. TlpunoxxeHust K KOJUPOBAHUIO U TEOPUH HH(POPMAIUH;

6. HepaBencrsa koHIeHTpanuu Mephl. Azyma-Xedaunra, bepamreiina-Opuamana;

7. Marpu4Hble HOPMBI;

8. CunrynspHoe paznoxenue (SVD) u reopema Dkkapra-SAHra-Mupckoro;

9. Tlpunnun HanbobIIero 00beMa;

10. CGR-paznoxeHue 1 €ro NpuiIoKeHHs;

11. ANTOpuTMBI TOCTPOCHHUST MAJIOPAHTOBBIX MTPHOINKESHUH;

12. TeH3opHBIE pa3IoKeHHUs: KAHOHIMYECKOE Pa3lioKeHne U pasiokenue Takkepa, higher-order SVD;
13. CroxacTryeckuii rpaJueHTHBIN CIIyCK;

14. OunaiH-onTUMA3AIIHISL.

buner 1.

1. fBnenue koHIEHTpanuu Mepbl Ha cdepe. M3onepumerpudeckoe HepaBeHCTBO (3ana4 JMOHBI).
Teopema Makcemna. Teopema Kitaprara.

2. CunrynspHoe paznoxkenue (SVD) u reopema Dxkapra-Anra-Mupckoro.

buier 2.

1. Teopema [Ixoncona-JlunneHmTpaycca (¢ qokazaresnbcTBoM). Ilpumep npuiioskeHust B KOMIIO3UTHOM
11-ontumu3zaruu (RIP Matpuisr).

2. TeH30pHBIE Pa3JIOKEHHS: KAHOHUYECKOE pas3lioxKeHue u pasnokeHne Takkepa, higher-order SVD.

Kpurepun onennBanus

- omenka «ormmmuHo  (10)»  BBICTaBUsieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peLIEHN;

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MpOorpaMMbl AUCHUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHMH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;

- OILIEHKa «xopoluo (7)» BbICTaBISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
pEILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJAJCET OCHOBHBIMU pa3lelaMyd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETOo
00yueHHs M MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZACP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
pEILIEHUH TUTIOBBIX NPAKTUYECKUX 3a7ad;

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 0OydaroliyMecss MOTYT IOJIb30BaThCs MPOrPaMMON AMCLHUIUIMHBL, a
TAKXKE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAMN.

DK3aMeH IPOBOAUTCS IyTEM OPraHU3alUH CIEIMAIBHOTO OIpoca, MPOBOAMMOIO B YCTHOH (opme.



