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Bemynumenshoe ucnuimanue cocmoum u3 06yx 3manogé: omeema Ha
80npocyl bunema, cobecedosanun 1 oyenKU NOPMGONUO, HPEOCIABAEHH 020
abumypuenmon.

BerynutenbHoe uenbiTaHue JOMKHO BbISBHTE:

1) ueTkoe 3HaHHe ompexeneHHii M TeopeM, NPedyCMOTPEHHBIX HPOrpaMMoii
3K3aMeEHa;

2) yMeHHe A0Ka3bIBaTh 3TH TEOPEMEI,

3) cnoco6HOCTE TOYHO M CHKATO BBIPAKATEH MBICIIL B IIMCBMEHHOM H3TOMKEHHH!

4) HaBBIKH IIPaKTHYECKOTO [MpPHMEHEHHS YKa3aHHBIX TEOPETHYECKHX
NON0MEHMUI],

5) ypoBeHb MOTHBHDOBaHHOCTH aGUTYpHeHTa, ero JHAEpPCKHE KadecTsa,
BO3MOXXHOCTH NPO(ECCHOHAIBLHOIO H INYHOCTHOTO POCTA.

I(pumepuu OUEHKI omeemd Ha 6onpocsi bunema SCMYRUMENBHO20 IKIAMEH1

Kax[iplii 3x3aMeHalHOHHBIH OHIIET COCTOMT H3 2 BOTPOCOB.

TepBeIit M3 yKazaHHEIX B 61I€TE BONIPOCOB MPEAMNoaraeT packphITHE OCHOBHEIX
TEOPETHYECKHX 3HaHHH aOUTYypHeHTOB B 06nacTH MaTeMaTHKH u HHbopmartuku, [Ipu
OTBETE Ha HEr0 HeOOXOAHMMO AaTh KpaTKYH) XapaKTEPUCTHKY YKA3aHHBIX MOHATHI,
TIPUBECTH TPHUMEPB!, PACKPLIBAIOIME CYTh TEOPETHYECKUX MNOHATHH W nonoKeHHil,
J0Ka3aTh CBOHCTBO MJIM TEOPEMY, €CJIH OHH YKa3aHbI B GueTe.

Bropoii Bonpoc 6unera NpakTHYECKOro XapakTepa W MpeamnonaraeT peleHue
3aa4M HJIH IPECTaBleHHOH npobieMsl.

Cunraercs, 4To OTBET YAOB/ETBOPAET 3aaHHOMY B GHIIETaX BOMPOCY, €CIIH:

1. PackpbiTo conepxaHMe TEOPETHMYECKHX MOHATHI B IEpBOM BOMpoCe,
yKa3aHbl OCHOBHBEIC TEOPETHYECKHE [IOJIOKEHHS H TeopeMbl (C  MOMHEBIM
JI0Ka3aTeNbCTBOM) 10 AaHHOMY Bonpocy (40 6annos).

2.  Pewena 3ajaya WM npepIoKeHHas mpoGneMa, chOpMyTHPOBaHHAsA BO
BTOpOM Bomnpoce 6unera (40 6ayuios).

Hucmpykyuns no omeemy Ha 60npocst Guiema 6cmynumenbHozo IK3aMena

OtBeTel Ha yKka3aHHBle B OwieTe BOMPOCH BBIMONHAIOTCH HCHMEHHO C
yKa3aHHEM HOMepa OuileTa M BoMpoca B HEM.

OTBeT Ha nepBEIf BOIpPOC JOMKEH OBITh YETKHM H CHOPMYAHPOBAH COrMAcHO
H3BECTHBLIM ONpEAENIEHHAM H [MONOXKEHHUAM MareMaTHYecKMX HayK. Ecinu s
PACKpBITHA COACPIKaHHsA TEOPETHUECKOro BONMpPOca NPUBOAKTCA NPaKTUYECKH MpUMep,
TO OH [O/KEH TIIO0Ka3blBaThb MpPHMEHEHHE YKa3aHHbIX B OTBETE TEOPETHYECKHX
MIOJIOKEHH Ha MpaKTHKe.

Ilpu oTBeTE Ha BTOpPOi Bompoc GuileTta clieAyeT NMPUBECTH PEIIEHHE YKA3aHHOM
3a/la4y MM NpeioxkeHHoH npobaemel. OG0CHOBATh CBOE peLIEHHE.



Yemuoiit saman

ITpoBoaHTCSA B TOT e AEHb cpa3y rocie mHcbMeHHoro 3tana. Ha ycTHoM arane
NpoOBOAKTC cobecefoBaHME M  OLUEHHBaeTcs noprdonuo mnocrynawmero. Ha
cobecenioBaHUH abUTYPHUEHT MOXET apryMeHTHpOBaHHO 0GOCHOBaThL CBOH OTBET Ha
Guner, ecau y WiEHOB KOMHCCHM BO3HHKJIM BOMPOCH, M paccKasaTh O CBOEM
nopToano, KOTOPOE MOXKET BKJIIOYATE B cebs:

1) munnom ¢ oTiMYKEM MO MPOGHIBHOMY HANpaBAEHUIO. YTBEPKIAETCS IpU
HAJTMYHH Konuu AuIuioma (1o 4 6awios).

2) Hampuwe nybnukauMi-—3a HamHyde NyOnuMKauMii [0  HaNpaBJIEHHIO
IIOATOTOBKH B MarucTpatype (B ypHamax Scopus und Web of Science), mo
nybnukauuam crnuckos BAK u PUHII,. IToatsepxaeHue: mubo cama nmy6nukanus, oo
YBEMOMJIEHHE O IIPHHATHY CTaThH Ha myOnukauuio (no 9 6annos).

3) nposiBleHHE HCCeNOBaTENbCKOH aKTHBHOCTH B rOAB! y4eBbl — ydacTHe B
Hay4HBIX KOH(EpeHUHAX (HOMIKHO TIOATBEPXKIAATECA Te3HCAMH/MyOMHKALHSIME),
CTyA€HYECKHX OJIMMNUANAX (AMILIOMBL/TPaMOTHI) , HMEHHBIE CTHIEHANH (CepTH(hHKAT),
BBHIMTPAHHBIE PAHTEI (CEPTH(UKAT/CBHAETENLCTBO O BBIUTPAHHOM IPAHTE), YYACTHE B
OOLIECTBEHHOH MH3HH HHCTUTYTa (HOJDKHO MOATBEPXAAThCA JUMIOMAMH WM
rpamotamu) (10 4 6aju1oB).

4) ONBIT NpPaKTHYECKOH peann3alld BBINOJHEHHBIX KYPCOBEIX M JHILTOMHBIX
paboT Ha MpeAnpHATHH MM OpraHM3aUuH (MOATBEpXKAAeTCA aKTOM BHeapeHus) (o 3
Oannos).

Bcero 3a noprdonuo ue 6onee 20 6annos.

Hucmpykyun no opopmneniio nopmgponuo

IToprdomo odopMAseTcs B COOTBETCTBHM C HUXKENPUBEAEHHON CTPYKTYpOil
CaMHUM MOCTYTIAIOUIMM Ha 6YMa)KHOM HOCHTENE M MepeaeTca B AMPEKTOpPaT HHCTHTYTa
BhIuMCIUTENBHON MaTeMaTHKH H HH(OPMALMOHHBIX TEXHONOIHH HEMOCPEACTBEHHO B
YTBEpXKIEHHBbIE NaThl BCTYIHTENbHBIX MCMBITaHHH, 6€3 BO3MOKHOCTH MOCAENYIOLLEro
JOTIONHEHUA U KOPPEKTHPOBKH.

OTBETCTBEHHOCTh 33 JIOCTOBEPHOCTE HHGOpPMALHM TPEACTABIEHHON B
noprdonuo HeceT abuTypHeHT, mocTynatouuii B Maructpatypy. Ilpu odopmnenuu
crnexyer cobJIoAaTh aKKYpaTHOCTE U AOCTOBEPHOCTD AAHHBIX.

CrpyxTypa nopTdonuo MTHUHBIX JOCTHKEHHUI:

1. TurynsHbIH THCT TOPTHOIHO;

2. Omuce

3. KOIMHH JOKYMEHTOB:

Bce NoKyMeHTEI B MOpPTHONHO MPEeAOCTABNSAIOTCA B BHIE KOMMI NOKYMEHTOB,
MONAaHHOE MOPT(OMHO oOCTaeTci B MHCTHTYTE BBIUMCIMTENLHOH MaTeMaTHKH H
WH(OPMALHOHHBIX TEXHOJIOTHI.

OpHruHansl NOKyMEHTOB He IpPHHHMAIOTCA.

MunuMyM GaioB Ans MONyYEHHS TMONOMKHMTEAbHOH CYMMapHOM OLEHKH 3a
OTBET Ha Ouner ¥ mo MToraM cobecefoBaHusa cocTaBnser 40 GawroB. MakcuMyM



6annos 3a oTBeT Ha Ouner cocrasnser 100 6annos.

B cnyyae, ecnm Ha o0gHO OIOIKETHOE MECTO MPETEHAYIOT HECKONBKO
aOUTYPHEHTOB C OJMHAKOBBIM KOJHYECTBOM GaJlioB, MONYYEHHBIX HA BCTYNHTEIBHBIX
HCIIBITAHUAX, KOMMCCHEM  paccMaTpHBAlOTCH  MHAMBHAYAJIBHBIE  JOCTHXKEHHS
IIOCTYMAIOINEro ¢ TOYKH 3pEHUS NPOQuIIs TporpaMM MarkCTpaTypbl ¥ CpeaHHi 6art mo
OUILIOMY O BeIclieM 00pa3oBaHHH.

OcHosnule pazoensi

T, eopun BEPOHmHOCmeﬁ U MamemamuHecKans CImamuchuKka

Teoperuyeckne Bonpocsl: YcinoBHas BeposTHOCTb. He3aBUCHMOCTE COBBITHIL.
®opmyna nonHoit BepostHocTH. Dopmyna Baiieca.

OyHKUMA ~ pacnipelle/ieHnHs BepoATHOCTeHl M ee  cBoiicTa. [IpuMeps
pacripenenenuii: bepuysiu, 6uHomMuanbroe, IyaccoHa, paBHOMepHOE, TOKa3aTeNbHOE,
HOpMaJIbHOE H JIp.pacnpeneseHus,

Maremaruyeckoe OxHAaHHE M ero cBoiicTBa. JlucrepcHs M ee CBOICTBA.
MoMeHTBI.

He3aBHCHMOCTE CTy4aiiHbIX BENMYHH; KDUTEPHH WX HE3aBUCHMOCTH.

3akoH GonpLx yucen Yebwlnesa.

IlpoBepka cTaTHCTHYECKHX THUIOTES.

Memoost onmumusayun, uccredosanue onepayuii u meopusn uzp

Teopernueckue BONPOCHI; IlpuBenenue 3afauu nuHeiltHoro
NpOrpaMMHpOBaHUA K KaHOHM4YeCKOMY BHAY. CHMINEKCHBIH METOJ pelleHMs 3afadu
JMHEHHOro MporpaMMHUpOBaHHA. MeTOA MAONMOMHUTENBHBIX NEPEMEHHBIX H METOX
HCKYCCTBEHHBIX MEPEMEHHEIX.

Onpezenenye BBIMYKABIX MHOXECTB H BBUTYKIBIX (YHKIHE. DKCTpeManbHbIE
CBOHCTB2 BbINYKJIBIX (PyHKIHIA.

Mertoael  Ge3sycnoBHoOfi ~ MMHHMH3AUMH — BBINYKIBIX  yHKUH  (MeTox
HalCKOpEHIIero CIycka, METO/l IOKOOPAUHATHOTO cIiycka, MeToq HeloToHa).

Metopsl ycnoBHOM MHHHMH3AUMM BBITYKIBIX QYHKUMI (METOJ YCIOBHOTO
rpagMeHTa, METO IPOEKIUHH rpaJHeHTa).

MeTonb1 MHOTOKPHTEPHANBHOM ONTHMH3ALIUH.

Wrpossie Mozeny 3anad NpPUHATHS PEIUEHHMI: aHTArOHHCTHYECKHE MATPHYHBIE
HMrpbl, GUMATPHYHbIE HIPbI, KOOIIEPATHBHEIE HIPBI, O3HIHOHHBIE HIPHI.

Bo3mo:kubie THRbI 3axau: Pemenue 3agauu sauHeiHOTo NporpaMMHpOBaHUs
CHMIUIEKCHBIM MeTofoM. [lposepka BeimyknocT ¢yHkuuit. IlpoBeneHHe HECKOMBKUX
MTEpalMH 1N peleHus 3afad Ge3yCNOBHOH MHHHUMH3alUMU BBITYKIBIX (DyHKIHMIA.
IlpoBeneHHe HECKONBKHX HTEpalMii A pelIeHMA 3a1ad YCIOBHOM MHHHMM3ALHH
BBIMYKJIBIX (PYHKIHIA.

Anzebpa u zeomempun

Teopernuyeckne Bonmpocei: OGpatHas Marphua: opMyna ANA BEIYUCIEHHA
3eMeHToB oOparHoii Matpuubl. Meton Taycca-XKopaana Belumcienns o6paTHOI
MAaTpPHULBL



IIpaBuno Kpamepa y1s1 pelieHus CHCTEMBI JIHHENAHBIX YpaBHEHHI.

baza smneiinoro npoctpanctsa. Koopauuate! BexkTOopa B Gasuce. Marpuua
nepexona ot oiHOH 6a3bl K APyroii.

Panr MaTpuisl. MeTons! BEIYHCNEHUE paHra MaTpULIBL.

OzHoponHele cHcTeMsl ypaBHeHuHi. Teopema 0 QyHAAMEHTANEHOM MHOXECTBE
pelleHHi,

Teopema Kponekepa-Konennu. O6uiee pelieHne HEOZHOPOAHOH CHCTEMBI
YPaBHEHMIA.

CoGcTBeHHbIe 3HaYeHNA M cOOCTBEHHBII BEKTOp JIMHEHOro onepaTopa.

Kanonuyeckoe ypaBHeHHe NpAMoOi B MPOCTpaHCTBe. YCI0BHE NapaiieNbHOCTH
H NepecevyeHus IByX NpsIMBIX.

Ksanparuuuele ¢dopmbl. 3aMmeHa repeMeHHbIX. PaHr  KaHOHHYECKOI
KBaJpaTHYHOH HOpPMEI.

Bosmoxubie THnbl 3agau:  PelieHne cucTeM AMHEHHBIX  ypaBHeHwil.
Borunciienne patra Matpuuel, PHBEASHHE KBANPATHYHOH (HOPMBI K ITABHBIM OCSM.

Web-mexnonozuu

Teoperuueckue Bonpocki: Moziens «kiHeHT-cepeep». Ctex npotokonos OSL
Ocobentoctn hitp-mpotokona. Oprauu3zauus KAHEHTCKOR CTOPOHBI web-npunoxenus
(front-end): HTML, CS, JS. TexHomornu co3jaHus CepBEpHON CTOpPOHBI Wweb-
npunoxkenus (back-end): PHP, ASP.NET, Django, Java-texsonoruu unu Ruby on
Rails,

Bosmoxubie Tunbl 3agau: OnucaTh anroput™ OTIpaBkH web-3ampoca u
NpHEMAa M MHTEPNpETaldy pe3ynbTaTa Ajd 3a/laHHBIX NMpeOMeTHHIX obnacteil (MOXHO
HAMUCaTh NPOTPAMMHBIH KOZ HJIK MOXKHO OITicaTh OOLIHE NPUHLHUIELI 00MEHa JaHHEIMU
ANrOPUTMHYECKH, HANPHMeEP, ¢ NOMOLIBIO TCEBAOKOA, HO C YKAa3aHHEM MpHMEHAEMOH
TEXHOJIOTHH NMPOrpaMMHPOBaHHS).

ﬂ HCKPDEMHARA MAMEMAMUKA H MAMEMIMUYECKan T02HKAG

Teopernueckne Bompochbi: KaHonudeckne dopmbl mpencTtaBneHus OyneBbIX
oyuxkumit (JH®, KH®, CIIH®, CKH®, nonusom XKerankuna).

3aMblkaHne cucTeM QyHKUMI anreGpb! Joruku. OCHOBHBIE 3AMKHYThHIE KJIACCHI.

HonHoTta cucteM ¢ynxuuii anre6per noruku. Kpurtepwii dyHKIHOHANBHOlM
MOJTHOTBI.

IIpoGieMa MOCTpOEHHs MHHHMANBHBIX AU3BIOHKTHBHEIX HOPMATBHBIX dhopM H
MOAXO/BI K €€ PEeLICHHIO.

JIeTepMUHUPOBaHHbIE H  OrPaHHYEHHO NETePMHHMPOBAHHBIE (YHKIMH.
Croco6el 3a/1aHKs OrpaHH4eHHO-IETEPMUHHPOBAHHEIX (QYHKLHIA.

AxcuomarHyeckas CHCTEMa HCYHCIIEHUs BbICKa3biBaHMit. JIoKa3yeMocTh H
BBIBOAUMOCTb.

Jloruka npeaukatoB. KpanTopel. CBoGonHbIE W CBA3aHHBIE HEPEMEHHBIE.
®opmynbl. HMatepnperanuu. O6mesHaunmocts. Jlormueckoe cjieqoBaHHE. Teopus
JTIOKa3aTeNbCTB. AKCHOMB! M NTPaBHJIa BEIBOAA.



IIpobnematuka Teopum komupoBaHus. AndaBuTHOe Komaupoaaue. IIpo6nema
OHO3HAYHOCTH KomupoBaHMsa. [IpeduxcHeie xomel. Komel ¢  MHMHHMAaTLHO#
n3beiToynocTeio (Koawl Xagpmana).

[Tomexoycroitunsoe koguposanue. Koapl XeMMuHra.

I'pager. Croco6s1 3amanua rpadoB. I'eoMeTpuueckas peanuzauus rpados.
Obxonpl rpada B rnybuHy W B WHpuHY. Bhiuncnenne yucnia KOMIOHEHT CBS3HOCTH
rpaca. ANTOpHTMEI MIOHCKA MyTel B rpade. ANropUMTMBI HAXOXIEHHS MUHUMAIBHOTO
ocTOBa rpagda.

Bosmoxubie Tunel 3aga4: IlocTpoenne ¢yHKumii anrebpel nOrHKH B
KaHOHMYECKHX (popMax 1ns  QyHKuMM, 3amaHHON TaGmuueit. ITposemenne
SKBMBAJICHTHBIX Npeobpasopanuii Gynesrix ¢yHkumii. IocTpoene konos XadMaHa.
ITocTpoeHne kogoB XeMMUHra.

Mawunnoe obyuenue

Teopernueckne Bonpocki: JIuHeliHElE MOHENH perpecCHM M MeTox
HaHMEHbIUHX KBaApaToB.

3amaua knaccudukauuu. ITonsatHe nepesa pelieHmil. Bumpl pasmensrommx
¢ynxkuuii. O6yueHwe pepeBa pewenuii. AnroputM Random Forest. Kackan
Knaccu(pUKaTopos.

3afava KnacTepus3alUdy U arOpUT™ k-means.

Ocnogut npozpammuposanus

Teoperutieckue BoNpochl: ANTOPUTMH3AUMS: AJITOPHTMb! COPTHPOBKH M
OLEHKa HX BbIYHCIIMUTENBHOH CNOXHOCTH. ANFOpPHTMBI IIOMCK M OLEHKa MX
BBIYHCIIMTENBHON CNOXHOCTH. CHMBONBHBIE CTPOKH H alirOPHTMBI HX 06paBoTKH.
CTpyKTypbl HaHHBIX — COMCKH, CTEKH, OYEpedd M MX NMPUMEHEHHE B ANTrOPHTMAX.
JlepeBest 1 anroputMbl X 06paborku. CrocoGsl IPUMEHEHHS 1EPEBBER B NPOrpaMMax.

Ilpouenypuoe nporpammupoBanue: Ilpouenypsl, (GyHKUMM H [paBuiia HX
onycanus. CnocoObl nepenaun mapaMeTpoB B MPOLEAYPH U (yHKuuu. PexypcHBHbIE
$YHKLUUH M HX OCOOEHHOCTH.

OcobenHoctn  A3blkoB  mporpammupoBanus C++, C#. Java, Python:
0COGEHHOCTH CHHTAKCHCA, YIIPABIIEHHS MAMATEIO, pealH3aliy KOJUIEKIMI.

IIpuHUHIE 06BEKTHO-OPHEHTHPOBAHHOTO NPOrPAMMUPOBAHUS (MHKATICYMALHA,
Hacne#oBaHWe M monuMopgusM): IlonatHe kiacca: cBolicTBA M MeToIBl Knacca,
MOZM(HKATOPEI JOCTYNA, KOHCTPYKTOPH!, NeCTPYKTOPEI, NEpEeoNpeaeneHne onepatuii.
Peanusauus npyHUMITOB HacnenoBaHHA U MoAuMophH3Ma pH pa3paboTKe KIAccoB.

Bo3moxabie Tunbi 3ana4: Hanncanue nporpaMm 171s1 peanusaliy anropuTMOB
COPTHPOBKH H MoWcka. Hamucanne nporpamMm Ajis peany3aluy anroputMoB o6paboTku
CHMBOJIBHBIX CTpoK. Hamucanue nporpamm s peanusaluu anroputMoB o6paboTku
CIIUCKOB, CTEeKOB H o4epened. Hamucanue nporpaMMm ais pealusalUMHd alropHTMOB
obpaGoTku Aepesbes. Hanucanue nporpaMMm Ans peann3sauuy alropHTMOB 06paGoTKH
rpagos. Cosmanne kmaccoB. CosgaHKe KIaccoB C MCIONBb3OBAHMEM HAcNeNOBaHHS.
Ilepeonpenenenne 3neMEHTOB KIIacCOB NPU HAacNeAOBaHUM. (SI3bIK MporpaMMHpPOBaHHUS
TpPH peleHHH 3ala4y MOXET ObITh BbIOpaH abUTYPHEHTOM CaMOCTOSATENBHO).



Texnonozuu 6a3 oannstx

Teopernueckne Bompocbl: PensuuoHHas Mogens paHHeIX. Meton ER-
avarpamm. IlpeoGpaszosanne ER-muarpaMMbl B peldllMOHHYIO MOAENs JaHHBIX.
[ToHsATHE CCHUIOYHOH LIEMOCTHOCTH.

Teopust HOpManM3alMK: TNOHATME OTHOLIEHHS, HOpManbHEIE (opmbl (IH®D,
2H®, 3H®, HopmansHas ¢opma Boiica-Koana).

OcHoBHele omepartope! a3eika SQL: co3aaHue TaGMHUbBI, BCTaBKH, yAaNeHHUs
H3MEHEHHUs AaHHbIX, onepatop SELECT.

Pensunonusie onepauun anre6psl Kogna 1 ux ces3b ¢ onepatopom SELECT.

OnTuMH3auMs mMoOMCKa: TOHATHE WHIEKCA, BHIAB MHIOEGKCOB (MHIEKCHO-
nocjiefosaTenbHbIe ¢aiinel, B-nepensbs, Xel-Tabauwe).

Opranu3anus foctyna k 6a3aM NaHHBIX H3 KIHEHTCKMX NPHIOKeEHHH (cpeacTBa
AocTyna K 6a3aM JaHHBIX /IS A361KOB nporpaMmupoBanua C#, Java, Python u nip.).

Bo3moxkubie THNb! 3agau: OnucaHue peNgUHOHHON MOAENH HAHHBIX A
3afaHHOH mpeaMeTHOH obnactd. Hanmcanue 3anpocoB Mis 3aJaHHOM pesUHOHHOMN
6asbl faHHbIX. [IOMCK M ycTpaHEeHHe HapyweHHil HOpMaNbHBIX (GOPM B PENALHOHHBIX
6aszax maHHbIX. [TocTpoeHHe HHAEKCOB A pa3NIMuHBIX HaGOPOB AaHHBIX.
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