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Bcemynumenvnoe ucnvimanite cocrmoum u3s 08yx 3manos: omeema Ha
eonpocel bunema, cobece0oeanun i OYenKu NOPMPONUO, RPEOCMABAEHHO20
abumypuenmonm.

BeTtynurensHoe HCNBITaHUE JODKHO BBISBUTE:

1) gerkoe 3HaHWe onpeneneHHit W TeopeM, NPEAYCMOTPEHHBIX MPOrPaMMOit
IK3IAMEHa;

2) yMeHHe JO0Ka3bIBATh 3TH TEOPEMBI;

3) cnocoGHOCTL TOYHO U CXKATO BBIPAXKATE MBICb B TUCEMEHHOM H3JIOKEHUH;

4) HaBBIKM MNpaKTHYECKOTO FPHUMEHEHUS YKA3aHHBIX TEOPETHYECKHUX
NOJ0XKEHHH.

5) YpoBeHb MOTHBHPOBAaHHOCTH abHTypHEHTa, ero JMAEPCKHE KadyecTsa,
BO3MOXXHOCTH NPO(eCCHOHANBHOTO H INYHOCTHOIO POCTA.

Kpumepuu OUEHKU OnmGemMa HA 8ONPOCHI bunema GCMIyRUMENBHO20 IK3AMEH

Kaxnplii 3xk3aMeHalMOHHbIH GUIET COCTOMT U3 2 BONPOCOB.

IlepBblit U3 yKa3aHHBIX B GHIIETe BONIPOCOB MPEANONAraeT PpacKphITHE OCHOBHBIX
TEOPETHHECKUX 3HaHWH abMTypHEeHTOB B obnacTy MaTeMaTHKH W uH(popmaThku. ITpu
OTBETE Ha Hero HeoOXOZMMO JaTh KPAaTKYI0 XapaKTEPHCTHKY YKa3aHHBIX ITOHATHIA,
NPHUBECTH NPHMEPbI, PACKPHIBAIOIIME CYTh TEOPETHYECKHX IOHATHH H MOJNOKEHHI,
AOKa3aTh CBOHCTBO HIIH TEOpeMy, eCJIH OHH YKa3aHbl B Ouiere.

Bropoii Bonpoc 6uneta MpakTHYECKOTO XapakTepa M IPEANOJIaraeT pelleHue
3afa4i WIH TIPeACTaBleHHOHR pobneMsl.

Cunraercs, 4TO OTBET yAOBIETBOPSET 3afaHHOMY B GHJIETaX BOMPOCY, ECIHU:

1. PackpelTo copepixaHHe TEOPETHYECKHX IOHSTHH B MEpPBOM BOMpOCE,
yKa3aHbl OCHOBHBIE TEOPETHYECKHE IMONOXKEHHS W TeopeMbl (C MOJHBIM
J10Ka3aTeNbCTBOM) 110 faHHOMY Bompocy (40 Gannos).

2. PeweHa 3ajaya WiIH NpefNoXeHHas npoGlieMa, chOpMyNHpOBaHHAsS BO
BTOpOoM Bonpoce Ounera (40 6amnos).

Hucmpyxyua no omeemy na gonpocst 6unema ecmynumensHozo IK3amena

OTBeTn! Ha yKasaHHble B OWJIeTE BOMPOCH BBIMOMHAIOTCA TMHUCHMEHHO C
yKa3zaHHeM HoMepa Gunera 1 BoIpoca B HEM.

OtseT Ha nmepBBIH BONPOC NOMKEH OBITH YETKUM H CQOPMYIHPOBAH COrAacHO
H3BECTHLEIM OMNpPENCNCHUAM H MONOXKEHHSAM MaTeMaTHYECKHX HaykK. Ecnu  ans
PACKPEBITHA COAEPXKAHUA TEOPETHYECKOTO BOMPOCa NPHBOAMTCS NPaKTHUECKHIT TpUMep,
TO OH [OJDKEH TIOKa3blBaTh NPHMEHEHHWE YKa3aHHBIX B OTBETE TEOPETHUYECKHX
MOJIOJKEHHH Ha MpaKTHKE,

Ilpu otBeTe Ha BTOpO}i Bompoc GuneTa cieayeT NPUBECTH PEIIEHHE YKa3aHHOI
3afauy MM npeanoxeHHoH npobnemel. O60CHOBATH CBOE pelleHHE.,



Yemueotii sman

IIpoBoauTca B TOT #e A€HBb cpa3y Nocie MMCHMEHHOro 3Tana. Ha yeTHoM 3Tane
nposoauTca cobecefloBaHME M oOueHHBaeTcs mnoptdonuo mnocrynamoomero. Ha
cobecenoBaHuH aDHUTypHEHT MOXeT apryMeHTHPOBaHHO OoGOCHOBATE CBOH OTBET Ha
Ouner, ecnu y 4YNEHOB KOMHCCHH BO3HMKJIHM BONpPOCH, M paccka3aTh O CBOEM
HOPT(QONHO, KOTOPOE MOXKET BKNTKOYATE B ce04:

1) munnoM ¢ oTnMyHeM Mo NpogHUILHOMY HaNlpaBleHHIO. YTBepXKaaeTcs Hpu
HaNH4YHH KONKK Auruioma (o 4 6ainos).

2) wHamuuue nybnuKauMi—3a HamMuue nyONMKauMd MO HaMpaBIEHHIO
MOATOTOBKH B MarucTpatype (B JxypHanax Scopus wnn Web of Science), mo
nybnukauuam cnuckos BAK u PUHLI, IToaTsepxnenue: nu6o cama mybnukanus, mubo
YBENOMIIEHHE O NPHHATHH CTAaThH Ha nybnukauuio (o 9 6amios).

3) mposBNEHHE HCCEAOBATENbCKOH aKTMBHOCTH B oAbl yuebbl — y4acrue B
HayYHbIX KOH(EepeHUMsX (HOMKHO NOATBEPKIATHCA Te3ucaMu/MyOaHKaLHIMK),
CTYAEHYECKHX OJIMMNHaNax (QUILIOMBL/TPaMOThI) , HMEHHBIE CTHNIEHANH (cepTH(UKaT),
BBIMTPaHHbIE TPaHThl (CepTH(HUKAT/CBUIETENLCTBO O BHEIUTPAHHOM TPAHTE), YYacTHE B
OOLIECTBEHHOH JKM3HH HWHCTHTYTAa (JOJDKHO TOATBEPKHATECH JHILIOMAMH HIIH
rpamMoTamu) (mo 4 6annos).

4) OMBIT NpaKTHYECKOl peanu3allMyl BHIIOIHEHHBIX KYPCOBBIX K MHIUIOMHBIX
paboT Ha NpeanpUATHH MW OpraHH3alUK (NOATBEPKUAETCS aKTOM BHeApeHHs) (mo 3
6annos).

Bcero 3a noprdonuo He Gonee 20 6anos.

Hucmpykyun no ogpopmnenuro nopmgonuo

[Toprdonuo opopmasercs B COOTBETCTBUH C HIDKENPUBENEHHOH CTPYKTYpoit
CaMMM MOCTYNAIOIHM Ha 6yMaKHOM HOCHTENE U NepeAaeTcs B JUPEKTOPAT HHCTUTYTA
BrruncnuTensHoii MaTeMaTHKH M HHOOPMALMOHHBIX TEXHOJIOTHI HENOCPEACTBEHHO B
YTBEPXICHHBIE OAaThl BCTYNMHUTENBHEIX HCNBITaHHH, 6€3 BO3MOXKHOCTH IOCHELYIOLIETO
AOTOJIHEHHA U KOPPEKTHPOBKH.

OTBETCTBEHHOCTL 32 [JOCTOBEPHOCTh MH(POPMALMHM NpENCTABNEHHOH B
nopThonuo Hecer abUTypHEHT, MOCTynaomuii B Maructpatypy. IIpu odopmieHHu
ciemyeT cobmonaTh akKypaTHOCTb H JOCTOBEPHOCTh JaHHEIX.

CtpykTypa nopTdoaHo THYHBIX JOCTHXKEHH:

1. TurynpHsli nuct noprdonuo;

2. Onucs

3. KOIHH JOKYMEHTOB:

Bce nokymeHTH! B mOpT(OIHO MpPENOCTaBNAIOTCA B BHAE KOMHA JOKyMEHTOB,
MOJAHHOE TOPT(OIHO OCTAETCS B HHCTUTYTE DBHIYMCIHTENEHOt MaTeMaTHKH H
HH(OPMAIOHHBIX TEXHOJIOTHIA.

OpHrvHaIBl JOKYMEHTOB HE IPUHHMAIOTCA.



MutuMyM GanioB Ans NOMY4eHHS TMONOXHTENBHON CyMMapHOH OLEHKH 3a
OTBET Ha OMneT W mo uroraM cobecenosaHns cocTasnser 40 6amto. Makcumym
Oannos 3a oTBeT Ha Ounet cocrasiser 100 6amnos.

B cinyyae, ecnm Ha onHO OIOMKETHOE MECTO MpPETEHAYIOT HECKOJIBKO
abHTYPHEHTOB C OLMHAKOBBLIM KOJHYECTBOM 0aJUloB, NONYYEHHBIX HA BCTYMHTENBHEIX
UCIMBITAaHUAX, KOMHCCHEH  pacCMaTpHBAalOTCA  HHAWBHAYANBHBIE  AOCTHXKEHHA
HOCTYIAIOLIEro € TOUKH 3peHus Npoduis NporpaMM MariCTpaTyphl M cpeaHuit 6amn no
JHILIOMY O BBICLIEM 0Opa30BaHHH,

OcHosneie pasoenst

ﬂllCermHa}! MAMEMAMUKA U MameMamuieckan 102uKa

Teopernueckne Bonpochr: Kanonudeckue ¢opMbl npeacTaBneHHs GyneBBIX
ynxunit (JJH®, KHO, CTH®, CKH®, nonusom XKerankusa).

3ambikanue cucTeM QpyHKUHi anreGpst noruku. OCHOBHBIE 3aMKHYTHIE KACCHL.

ITonHoTa cucteM dyHkuui anrebpel snoruku. Kpurtepuit dyHKUMOHANBHOM
IIOJIHOTHI.

IIpobnema nocTpoeHUs MHHMMAJBHBIX AH3BIOHKTHBHEIX HOPMANbHBIX (GOPM H
MOIXOIBI K €€ pelleHHI0.

JleTepMUHHPOBAHHEIE M  OTPAaHHYEHHO JETEPMUHHPOBAHHBIE  (QYHKIMH.
Criocobn1 3a1aHms OrpaHHYEHHO-AETePMHHHPOBAHHEIX (yHKIIHIA.

AKkcHOMaTHYecKad CHCTEMa HCYMCIEHHS BRICKa3blBaumit. J[okaslyeMocTh H
BBIBOIHMOCTb.

Jlornka mnpenukatoB. KsanTopel. CBoGOmHBIE M CBf3aHHbIE MepEMEHHEIE.
®opmynsl. Wurepnperauun. O6mesnaunmoctb. Jloruyeckoe cnenosakue. Teopus
J0Ka3aTeNbCTB. AKCHOMBI H NpaBUJia BEIBOJA.

IIpobneMarrka TeopuH KOAHpOBaHHA. AndaBuTHOe KomHpoBanHe. IIpoGnema
OOHO3HAYHOCTH KomupoBaHHs. Ilpedukcubie komel. Kool ¢ MHUHEMANBHOIM
n3beITouHoCcThIO (Koasl XadMana).

ITomexoycroiuusoe kogupopanue. Koxpl XeMMuHra.

I'papbi. Cnocobsr 3anamusa rpados. Teomerpuueckas peanusaius rpados.
O6xoxel rpada B rimyGHHY M B LUMpHHY. BBIUMCIEHHE YHCITA KOMIIOHEHT CBS3HOCTH
rpada. ANrOpuTMEI MOMCKa IyTeill B rpade. AIropUTMBI HaXOXAEHHS MUHAMATBHOTO
octoBa rpada.

Bo3moxkuble THNbI 3agau: [loctpoeHue (yHKUME anreGpsl JOTMKH B
KaHOHHYeCKHX ¢opMax g  QyHKUMM, 3amaHHOH Tabnuueil. [IposexeHue
3KBHBANICHTHBIX NpeobpasoBanuii Gyneseix ¢ynkuumii. [ToctpoeHue komos Xadmaua.
ITocTpoenne komoB XeMMHHra.,

Anzebpa u zeomempun
Teopernueckne Bonpocbl: OGparHas MaTpuua: GopMyna IS BBEIYHCIEHHS
3neMeHTOB oOparHoii Matpuuel. Merton Iaycca-XKopmana Belumcriens o6paTHoi
MaTpHLUBI.



IIpaBuno Kpamepa ana pemeHns cucTeMbl TMHEHHBIX YpaBHEHHUIA.

basa nuHeitHoro npoctpancTBa. Koopauuartel BekTopa B Gasice. Marpuua
repexofsia oT OgHOM 6a3sl K ApYroii.

PaHr MaTpuLubl. MeTozB! BEIYKCIIEHHE PAHTa MaTPHIIBL.

OnxoponHele cucTeMsl ypaBHeHui. TeopeMa o GyHAaMEHTANBHOM MHOKECTBE
peLIeHnii.

Teopema Kpouexepa-Konemmu. OGiuee pewienne HEONHOPOAHOM CHCTEMBI
YpaBHEHHH.

CoG6cTBeHHbIe 3HaY€HHs H COBCTBEHHBIH BEKTOD IMHEHHOTO oneparopa.

Kanonmnyeckoe ypapHexue npsamoii B npocTpaHcTse. YCioBHe NapamienbHOCTH
H [1epECEYEHH st ABYX MPAMBIX.

Ksagpatuynbie ¢opmbl. 3ameHa nepeMeHHBIX. PaHr  KaHOHHYeCKoi
KBaApaTH4HOH GOpMEL,

Bosmoxknble THnbl 3amau: PeleHne cucTeM NMHEHHEIX ypaBHEHHUIl.
Beruncnenue paira MaTpHUE], NPUBEAEHAE KBAAPATHYHOM (POPMBI K IIaBHBEIM OCSIM.

Memoost onmumusayuu, uccnedosanue onepayuii u meopus uzp

Teoperuueckue BOIPOCHI: IIpuBeneHue 3ajja4uu JIMHEHHOro
NpOrpaMMHpPOBaHHA K KaHOHHYECKOMY BHAY. CHUMIIIEKCHBIH MeTOH pelleHHa 3amaqy
JHHEHHOro0 NporpaMMHpOBaHHA. MeToA MOMNOJNHHTENBLHEIX NEPEMEHHBIX W MEeTo
HCKYCCTBEHHBIX NTEpEMEHHBIX.

OnpeneneHue BBITYK/IBIX MHOXECTB H BBUIYKIBIX (QYHKUME. DKCTpeManbHbIe
CBOMCTBA BBITYKNBIX QYHKUMIA.

Metoasl  Ge3ycnoBHO#i  MMHUMH3aUMH  BBIYKNBIX  QYHKUME  (MeTon
HAMCKOPEHILIero CnycKa, MeTOI IOKOOPAHHATHOTO Ciycka, MeToA HeoToHa).

MeTtoasl ycnoBHOH MHHMMH3aLMM BHIMYKIBIX (yHKOME (MeTox YCIOBHOTO
rpagveHTa, MEeTo/ NPOEKLHH ITPagueHTa).

MeToABl MHOTOKpHTEPUANIBHON ONTMMH3ALIHH.

Wrposble MOAENH 3aj1a4 NPHHATHSA PELIEHHH: aHTACOHMCTHYECKHE MATPHUHEIE
MIpbl, BUMATPUYHBIE UTPBI, KOOTIEPATUBHBIE HIPbI, IO3UIIMOHHEIE HIPBL.

Bo3mozknble THObI 3aja4;: Pemenye 3agaun AMHENRHOro MporpaMMHpOBAaHHA
CHMIUICKCHBEIM MeTOAOM. IIpoBepka BhimywinocTH ¢yHkuuii. IIposenesne HeCKOMBKHX
WTepauuit i1 pelleHus 3ana4 Oe3yclnoBHOH MMHMMH3AUMH BBITYKIBIX (YHKLHIE.
IIpoBefieHHe HECKONBKMX HMTEpaLMii AN pelleHus 3aJay YCNOBHOH MHHMMH3ALMH

BBINYKJBIX QYHKIHIA,

Teopuﬂ eepo;lmuocmeﬁ i MameMamiuidecKan cmamicmiuxa

Teoperuueckne Bonpockbl: YClI0BHAs BEpoATHOCTh, He3aBUCHMOCTE COBBITHIL.
®opmyna nonHoii BepoaTHocTH. ®opmyna Baiieca.

DyHKIHA paclpeneNeHHs BEpOSTHOCTEH W ee  CBOIMCTBA. ITpumepnl
pacnpeneneHui: bepHynny, 6unomuansHoe, IlyaccoHa, paBHOMEpPHOE, NOKa3aTeNLHOE,
HOPMAJBHOE H Ap.pachpeneeHHs.

Martemartuyeckoe oxunaHMe H ero cBoicrsa. Jlucmepcus M ee CBOMHCTBA.
MoMeHTBI.

He3aBUCHMOCTE cly4aiiHBIX BeIMYHH; KPHTEPHH HX HE3aBHCHMOCTH.



3akoH OonbIuX yHcen Yebriuiesa.
ITpoBepka cTaTHCTHYECKHX THIIOTES.

Maiwunnoe obyueriue

Teopernueckne Bonpocel: JIuneliHple MOHENM perpeccud H  MeTON
HaHMEHBIIKX KBAJAPaTOB.

3anaya xknaccuduxaumu. ITonsTue nmepeBa pewenuit. Buasl paspensiommx
Qynkuuii. O6yuenne pepeBa pemenuit. Anroput™ Random Forest. Kackan
Knaccu(pHKaTOpPOB.

3ajada KnacTepH3aluy U anroput™ k-means.

Texnonozuu 6az oannsvix

Teopernueckne Bonpockbl: PensdunonHas Monens maHHeIX. Meton ER-
huarpamM. IIpeobpasopanne ER-muarpaMmbl B peluyOHHYIO MOIENb JaHHBIX.
ToHATHE cchUTOMHOHN LIENOCTHOCTH.

Teopus HOpManM3auWM: NMOHATHE OTHOIUEHHMs, HopMaibHble topmsl (1H®,
2H®, 3H®, Hopmansras gopma Boiica-Koana).

OcHoBHEle oneparophl A3bika SQL: cozpanue Tabnuub!, BCTABKH, yJaleHUs W
HU3MeHEHHA JaHHEIX, onepatop SELECT.

Pensunontele onepauuu anre6pel Konna u ux cessb ¢ oneparopom SELECT.

OntaMusalyua MOMCKA: IOHATHE HWHAEKCA, BHAE MHIEGKCOB (MHIEKCHO-
nocnenoBaTenbHble (aiinel, B-nepesbs, xem-Tabnue).

Oprauusauys goctyna k 6a3aM JaHHBIX M3 KITHEHTCKHX MPHIIOKEHHH (cpeacTsa
AocTyna k 6a3aM AaHHbIX 4715 A3LIKOB MporpamMMupoBanus C#, Java, Python u np.).

Bosmozknbte THNBI 3agau: OnHcaHWe pPeALHOHHON MOAENH AaHHBIX s
3aJaHHOH mpeaMeTHoi obnactH. Hanucanne 3ampocoB mid 3ajaHHON peNsLMOHHOH
Ga3br manHex. Houck u ycTpaHeHMe HapyleHHil HOPMANBLHBIX (GOPM B PENALMOHHBIX
6asax gauHsX. [locTpoeHHe HHAEKCOB [T pasfiHYHBIX HAGOPOB NaHHEIX.

Octogbi npozpammuposanun

Teopernueckue Bompochl: ANTOPHTMH3ALKA: ANCOPUTMBI COPTHPOBKH H
OLEHKa HMX BBMMHUCIUTENBHOM CIOMHOCTH. ANFOPHTMBEI TOHCK M OLEHKa HX
BBIYHC/IHTENBHOH CNOXHOCTH. CHMBOJIBHBIE CTPOKHM M aNrOPUTMBL MX 06paboTKH.
CTpYKTypbl HaHHBIX — CNHCKHM, CTEKH, Ouepefiy M WX NPHMEHEHHE B AIrOPUTMaX.
JlepeBbs 1 anropuT™el MX 06paborku. CrocoGbl NPHMeHEHHS JEPEBLEB B MPOrpaMMax.

IlpouenypHoe nporpamMMupoBaHde: Ilpouenypsl, QYHKUMH M TpaBHNa MX
onucanni. CrocoOsl nepemaqn mapameTpos B Npouenypsl U GyHKuuH. PexypcHBHEIE
(YHKLHH K UX OCOOEHHOCTH.

OcobenHoctn  A3bikoB  nporpammupoBanus C++, C#. Java, Python:
0COBEHHOCTH CHHTAKCHCA, YIIPaBAEHHS MAMATBIO, PeaTN3alMH KOJUIEKIIHIL.

ITpuHUUIBE 06BEKTHO-OPHEHTHPOBAHHOTO NMPOrpaMMUPOBaHHA (HHKAMCYIALAA,
HacnenoBaHHe M nonuMopdusM): IloHsTHe kimacca: cpoiicTBa M MeTodbl Kiacca,
MOAHGHKATOPEL IOCTYNA, KOHCTPYKTOPbI, AECTPYKTODbI, MIEPEONpEAENeHHE ONepaLHii.
Peanusauus npuHIMNIOB HacaeNOBaHUA ¥ NONUMOpdHU3Ma Py pa3paboTKe KIACCOB.

Bo3mosxkuble THNBI 3a8a4: Hamicanye nporpamMm Ai1s peajiv3alii airopHTMOB



COPTHPOBKH H rioucka. Hanucanue nporpaMm 1t peanHsaluiy alnroputMoB o6paboTku
CHMBONBHBIX CTpOK. Hamucanue nporpamMm A pealn3allMH aJrOPUTMOB 06paBoTkn
CIIHCKOB, CTeKOB M ouvepeneil. Hamucawwe mporpamMM Ans peanus3aluH alrOPHTMOB
obpabotku nepesbes. Hanycanue nporpamMm AIs peanv3alyy ajlfOPUTMOB 06paGoTKH
rpados. Cosnanue knacco. Co3faHHe KJIACCOB C HCNONb30BAaHHEM HACIENOBAHMUA.
[lepeonpesenenne 3neMeHTOB KIaccoB NPH HacneoBaHuu. (SI3s1k mporpaMMupoBaHus
NpH peLeHHH 3aa4 MOXKET ObITE BBIOpaH aGUTYPHEHTOM CaMOCTOATENLHO).

Web-mexnonozuu

Teopernueckne Bonpocel: Mogens «knueHT-cepep». Crek npotokosnos OSI.
Ocobennoctu http-npoTtokona. OpraHu3auus KIHEHTCKOH CTOPOHBI Web-IpHNoKeHus
(front-end): HTML, CS, JS. TexHoloruu co3sgaHus cepBepHOik CTOpPOHBI Web-
npunoxenus (back-end): PHP, ASP.NET, Django, Java-rexnonoruu uam Ruby on
Rails.

Bo3mozkHble THOBI 3agauy: OnucaTe anropuTM OTMHpaBKd web-3anmpoca u
npHeMa ¥ HHTEPNPETAUWH pe3yNbTaTa ANA 3aJaHHBIX MPEAMETHRIX obnacTel (MOXKHO
Hal{caThb MPOrPpaMMHBIH KOJ WAH MOXKHO ONMHUCATh obluye NpHHIHIL 06MeHa JaHHBIMH
AITOPUTMHYECKH, HAIPUMED, € MOMOLILIO TICEBROKOAA, HO C YKa3aHHEeM NpHMEHIeMOil
TEXHOJIOTHH NpOrpaMMHPOBaHHA).
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