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1. O6sacTh NPpUMEHEHUS U HOPMATUBHBIE CCHIJIKH
[IporpaMMa  BCTYNHMTEIIBHOTO  HMCHBITAHHS  cPOpMUpOBAaHA Ha OCHOBE  (QeaepalbHBIX
roCyaapCTBCHHBIX O6pa30BaT€JILHBIX CTaHJAapTOB BBLICIICTO O6pa3OBaHI/I$I o nporpaMmam CICuuaJIuTeTa
WJIM MarucTparypsl.

2. CTpyKTypa BCTYNUTEIbHOTO UCIILITAHUS

®opMma npoBegeHHs: BCTynuTenbHbIe UcibiTanus o npopuisam 05.13.01 «Cucremusbiil aHanus,
ynpaBieHue U o0paborka uHpopmanuuy, 05.13.11 «Maremarndyeckoe U HpPOrpaMMHOE OOecredeHue
BBIYHCIIUTENbHBIX MalllH, KOMIUIEKCOB U KOMIBIOTEpHbIX cerei», 05.13.17 «TeopeTnueckue OCHOBBI
unpopmaruku» u 05.13.18 «Maremaruueckoe MOJETUPOBAHHUE, YUCICHHBIE METOAbl M KOMILICKCHI
IIporpaMM» COCTOAT M3 JIByX 4YacTed: OLIEHKa WHIUBUAYaJbHBIX JIOCTHXKEHHMH (MCCIIE0BATENIbCKOIO
MOTEHIIMAaJIa) U OLEHKA 3HaHUH 10 NPO(UITIO MOATOTOBKH.

2.1. OueHka MHAUBUAYAJBHBIX T0CTHKEHHUH (MCCJI€10BATEIHLCKOT0 MOTEHIMAJIA)

OneHka WMHIAMBUAYAJIbHBIX JOCTH)KEHUH (MCCIIEI0BAaTEIbCKOrO MOTEHIMaNa) OCHOBBIBAETCS Ha
MIPEJICTaBICHHBIX a0UTYpPUEHTOM JOKYMEHTaX M cOOece0OBaHUU C aOUTypuUeHTOM. AOUTYPUEHT MOXKET
(HO He 00s13aH) NPEAOCTaBUThH CIEIYIOLINE JOKYMEHTBI:

1. Pestome (CV), BKiIIOHaroIee CNMCOK MyONUKAIMi, cBeACHHUS 00 ydacTMM B KOH(MEpEeHLUsX,
IIKOJIaX, UCCIIEAOBATEIbCKIX MPOEKTaX, HAYYHBIX I'PAaHTaX, OMbBITE paOOTHl, 3HAHUH S3BIKOB U T.J.
Pestome MoOxeT OBITH COCTAaBIEHO Ha pPYCCKOM WJIM aHIIUHCKOM s3bIKe (IO JKEIaHUI0
abuTypueHTa).

2. OmmcaHue HCCIEIOBATEIbCKOTrO MpoekTa (He Oosee YeThIpeX CTPaHHMIl), KOTOPBIH MOCTYMAOIIHI
IperonaraeT peajiu3oBarb BO BpeMsi 0OydeHMs B aclMpaHType, Ha PYCCKOM HWIJIM aHIIIUICKOM
a3bike. OnucaHue MpoeKTa JIOJKHO COAEp)KaTh KpaTKoe BBEJEHHME B OOJIACTh MPEIIoIaraeMoro
UCCIIEIOBAHUSA; ONMCAaHUE 337a4, KOTOPHIMH TIOCTYHAIOMIMK MperoyiiaraeT 3aHUMaThCsl B
acrimpanType; OOOCHOBaHHME WX TEOPETHUYECKOH WM TIPAKTHUECKOHW 3HAYMMOCTH; KpaTKOe
OTMCaHKE CYMIECTBYIOIIUX MOIXOA0B K PEHICHUIO THUX 3a/1ad M MOIXO0J0B, KOTOpbIe coOMpaeTcs
pa3BUBaTh NOCTYIAOIINAMN.

3. Komus noxkymenTa 06 00pa3oBaHHU C MepeyHEM MPONACHHBIX JUCHUIUIMH U OLIEHOK MO ATUM
TMCIIUTUTAHAM.

4. PexomenpaarenbHoe mucbmMo oT coTpynHuka HUY BIID, B xoTopoM OTpa)X€HO €ro corjiacue
BBICTYIIUTh HAYYHBIM PYKOBOIUTENIEM a0UTYpHUEHTA B aCIIUPAHTYPE.
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5. PexomenmarenpbHOE MUCHMO OT PYKOBOAMTENS OJAHOW M3 HaydyHbIX jJaboparopuit HUY BIID, B
KOTOPOM  BBIp@XEH UHTepec Jaboparopuum K  MpearnojiaraeMoMy  JIHCCEPTAlHOHHOMY
UCCJIEIOBAHUIO a0UTYpUEHTa M TOTOBHOCTh COTPYAHHYaTh C aOUTypHEHTOM B Ciy4ae ero
MOCTYIUICHUSI B aCIIUPAHTYPY.

6. Hayunbie myOnukaiuu abutypuenta (B Bue daiios B opmare PDF).

TexcT MarucTepckoii auccepranuu (B Buae ¢aiina B popmare PDF).

8. JloKyMeHTBhI,  IONTBEPXKIAIONIME  y4dacTHe  a0UTYypHEHTa B  BBIIOJHEHUH  HAy4YHO-

~

uccienoparenbckux pabot (oruet mo HUP, ot3wiB pykoBogutens HUP o pabote abutypuenra).

9. JlumioMbl W cepTH(HKATHI, TOATBEPKIAIONINE aKaJIEMUYCCKUE JOCTHIKCHHS aOMTypueHTa
(moGempl B CTYICHYECKMX OJIMMIHMANAX, KOHKYpCax CTYICHYECKUX pabOT, MOJydYeHUE
WH/IUBUIYaIbHBIX aKaIEMHUUCCKUX CTUIICHIUI U TPAHTOB Ha 00yUCHHE).

MakcumanbHasi BO3MOXKHas olieHKa coctapiseT 50 6amioB. OueHka (GopMupyeTcst U3 CIeIyIOINUX
YacTeu:

Kpurepnii onenkn KosmmuecTBo 0a/10B

Crenenp mpopabOTaHHOCTH MCCIEI0BATEIbCKOIO IMPOEKTa, KOTOPBIN
MOCTYNAIOUINI TpeanoiaraeT peaan3oBaTh BO BpeMs OOy4YeHHS B
aCIUpaHType; €ro COOTBETCTBHE  BBIOpAaHHOMY  HAaIpPaBJICHHUIO
MOATOTOBKH U TEMAaTUKE HAYYHBIX UCCIIEIOBAHUM, OCYIIECTBISAEMBIX B
cooTBeTcTBYIomeM moapazaenennn HUWUY  BIID; wHamuuue vy
abutypueHTa 3ajemna Mo MPOeKTY.

1o 20 6amoB

Hanmmune PEKOMCHAATCIIbHOTO IMUCbMa OT IMOTCHUOMWAJIBHOI'O0 HAYYHOI'O

10 6amroB
PYKOBOIUTEIIA.
Hannune pexkoMeHAaresbHOr0 MUChbMa OT PYKOBOJAUTENS OAHOM U3
HayyHblX Jjgaboparopuii HMY BIID, mnoarsepkmaromiee WHTEPEC
i paTop ’ P p 110 5 6aioB

na0opaTopuu K MpeArnoaraeMomMy JTUCCEPTallMOHHOMY HCCIIE0BAaHHIO
abuTypueHTa.

YpoBeHb  TpEACTAaBIEHHBIX  MyONMKAMiA, WX  COOTBETCTBUE
MpeanosaaraéMoil  TeMaTUKEe  WCCIEIOBAHWM,  JIMYHBIA  BKJIAJ 1o 10 oamnos
abutypueHTa (B cydyae COaBTOPCTBA).

OmngIT y4acCTusia a6I/ITypI/ICHTa B UCCIICAOBATCIbCKUX ITPOCKTAX. o5 0aoB
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MuHuMa/bHOE KOJIHYeCTBO 0AJIJIOB, HEOOXOAMMBIX /ISl YYACTHSI B KOHKYpcCe II0 MTOram
OLleHKHW MHIMBHUAYAJIbHBIX J10CTHKeHHI — 15 0anoB.

2.2. OueHka 3HAHUH 10 NMPOPUIII0 MOATOTOBKH

OneHka 3HaHMM 1O NPO(UIIO MOATOTOBKM IPOBOAUTCS B YCTHOM (opme ¢ 00s3aTebHBIM
oopmieHrEeM OTBETOB Ha BOIIPOCH OMJIeTa B MMCbMEHHOM BHA€. AOUTYPHEHT MOIydaeT JiBa BOINPOCa,
COOTBETCTBYIOIIMX IIpOrpaMMe 3K3aMeHa (CM. MyHKT 3). AGutypueHty npenocrasisgercs 40 MUHYT Ha
MIOJIFOTOBKY, [OCJIe Yero abUTYypHUEeHT OTBEYAET Ha BOIPOCHl. AGUTYPUEHTY MOT'YT OBITh 3aJlaHbl J1OMOJ-
HUTEIBHBIE BOIIPOCH! MJIM 33/1a4H B PAMKax IPOTPaMMBbl IK3aMEHa.

MakcumManbHas BO3MOXKHasi oOlLeHKa cocraBiger S50 O6amioB. MHHHMAJIbHOE KOJIMYECTBO
0a/1710B, He0OXOIMMBIX /UIA Y4YacTHsi B KOHKypce MO HMTOraM OLEHKH 3HaHMii 1o npoguio
noAroToBkM — 15 6asioB.

BerynurensHoe HCTBITAHUE MPOBOIUTCS HAa PYCCKOM HWJIM QHIIMKUCKOM S3bIKE (IO KETaHHUIO
abutypuenta). [lo mpeaBapuUTEIPHOMY COIVIACOBAHHIO C A0WTYPHEHTOM BCTYIHTEIHHOE HCIBITAHHE
MOKET MPOBOAUTHCS TUCTAHIIMOHHO C UCIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOIOTUH.

B cnyuae nabopa aOutypueHTamMu paBHOTO KoJdW4ecTBa OaiioB (MOJYIMPOXOAHOTO Oalia),
MPEUMYIIECTBA TOJy4aeTcs aOUTYypUEHT, COOTBETCTBYIOIIMM TEPEUYHCICHHBIM HUXE KPUTCPUSIMHU.
Kpurepun npencraieHsl B opsiike yObIBaHUS 3HAUUMOCTH.

1. Bonee BhICOKas, 4eM y IPYruX aOUTYPHEHTOB C TOJTYIPOXOIHBIM 0AJIIOM, OIICHKA 33 BCTYIIH-

TeJIbHOE UCIIBITAHUE TIO CIICIUATBHOCTH;

2. Hamuume ombiTa paboOThI B MCCIEAOBATEIHCKOM TPOSKTE IO HAMPABICHHIM, PEICBAHTHBIM
WCCIIEIOBAaHUSIM HAYYHOTO PYKOBOAMTENS, CYIIECTBYIOLIUM IPOEKTaM J1abopaTopuil jaemap-
TaMEHTa, crielu(uKe HalpaBIeHUsI 00yUYEHUs B aCIUPAHTYPE.

3. Hamuume onmyOJMKOBaHHBIX CTAaTe B MEXITYHAPOIHBIX PEICH3UPYEMbIX HAYYHBIX KypHaJIaXx,

HHJIeKcUpoBaHHBIX B Scopus unu Web of Science, ydactue ¢ mokiagamu B KOH(epeHIHIX
ypoBHs A* miu A o peritunry CORE (Bepcust 2014 rona).

3.1 Conep:kanue mporpaMMbl OLlEHKH 3HAHUM M0 NMPO(UII0 MOATOTOBKH
«05.13.01 CucremHblii aHAJIU3, yIIPABJIeHHE U 00pa0doTKAa HHOPMaLIUN»
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BerynurensHblid  3k3aMeH B acnupaHTypy no crnenranbHoctd  05.13.01 «CucteMHbli  aHaAIuU3,
yIpasjieHue U 00paboTka MHPOPMALMK MTPOBOJUTCS B YCTHOH (opMe ¢ 00s3aTeIbHBIM 0OPMIICHUEM
OTBETOB Ha BOIPOCHI OujIeTa B MMChbMEHHOM BHe. [locTymaromue J0KHBI MPOIeMOHCTPUPOBATh 3HAHNE
CIICAYIOIIUX TEM:

1. OcHoBHbIe NOHATHS U 32/1a4H CUCTEMHOI0 AaHAJIN3a

[loHsiTHE O CHUCTEMHOM MOJXOJAE, CUCTEMHOM aHaiu3e. BblaeneHue cucreMbl U3 Cpelbl, OIpee-
neHne cucreMbl. CUCTEMBI U 3aKOHOMEPHOCTH MX (PYHKIIMOHUPOBAHUS U PA3BUTHSI.

VYrpaBiasieMoCTh, JTOCTHKUMOCTb, YCTOMYMBOCTb. MOJIEIM CHCTEM: CTaTUYECKHE, JUHAMUYECKHUE,
KOHIIENTYyalbHbIE, TOMOJOTUYECKUE, (popMann3oBaHHbIe (IpoLeAypsl (hopManu3alud MOJETeH cucTtem),
WH(POPMAIMOHHEIE, JIOTUKO-IMHTBUCTHYECKUE, CEMAaHTUYECKHE, TEOPETUKO-MHOKECTBEHHBIC U JIP.

Knaccudukanus cuctem. EcTecTBeHHBIC, KOHIENTYalbHBIE U UCKYCCTBEHHBIE, TPOCTHIE U CIIOXKHBIE,
L[eJIeHaNIpaBJICHHbIE, IIeNieNoiaraloliyue, aKTUBHbIE W IAaCCHUBHBIC, CTAOWJIbHBIE U pa3BHBAIOIIMECS
CUCTEMBI.

OCHOBHBIE METOJIOJIOTMYECKME MPUHUUIIBI aHAJIW3a CUCTEM. 3aJadd CUCTEMHOro aHanu3a. Pounb
YeJI0BEKa B PELLIEHUH 3a7a4 CUCTEMHOI'0 aHaJIN3a.

2. Meroansl ONTHMHU3ALNH

MaremMaTHueckoe mporpaMMHUpoBaHue. TUIIBI SKCTPEMYMOB (DYHKLIUI MHOTHUX IEPEMEHHBIX, YCIOBHS
JIOKQJIBHOTO 3KCTpeMyMa, MeToja MHoxutened Jlarpamxka. OCHOBHbIE MOHSITHUSI BBIIIYKJIOTO IIPO-
rpammupoBanud. Cennossle Touku. Oynkuusa Jlarpanxka. Teopema Kyna — Takkepa u ee reomerpuue-
ckas uHTeprperanus. COBpeMEHHbIE METOABI TPAAUEHTHON ONITUMHU3ALINN.

dopmynupoBKa 3ajaud JMHEHHoro mnporpamMupoBanus (JIII), skoHOMHYecKas HHTepIpeTarys.
[TonsiTust onmopHoOro miaHa u 6asuca, BEIPOKIEHHOCTh M HEBBIPOKIEHHOCTH 3aaa4 JIII, ocHOBHbIE MTPUH-
LUTIB CUMITIEKC-MeTo1a. OcHOBHBIE Teopembl JITT.

IToroku B cetsax. Teopema @opna — Pankepcona. TpancrnopTHas 3agaya.

JluHamuueckoe mporpaMMmupoBanue. lIpuMepsl 3amad, pemaeMblX METOAOM JMHAMUYECKOTO ITPO-
rpaMMUpPOBaHus. 3a/laya ONTUMAIBHOTO YIIPaBJIEeHUs U IpUHLUI MakcuMyma [loHTpsaruHa.

3. Aureopa

JIuneiitnoe npoctpaHcTBO. JIuHeiHas 3aBucumoctb. basuc. Cucremsl nuHelHbIX ypaBHeHui (CJIY).
Kpurepuii coBmectnoctu CJIY. O6paTHas U niceB1oo0paTHas MaTpHUIIbL.

Jluneitnble onepatopbl. CoOCTBEHHbIE BEKTOPHI M COOCTBEHHBIE 3HAYEHMsI KBaJIPaTHOW MATPHUIBI U
CUMMETPUYHON KBaJpaTHOW MaTpuLbl. J(naroHanusanus MaTpulbl JUHEHHOro oneparopa. CHHIrymsp-
HBIE YMCIIa MPSMOYTOJIBHBIX MAaTPHULl U UX CBSA3b C COOCTBEHHBIMH YHMCIAMU aCCOIIMUPOBAHHBIX MAaTPUIL.
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MatpuuHble pa3jioxeHus (CHHTY/IsIpHOEe pasiioxkenue, QR-pasnoxenue, LU-paznoxeHue, pasioxeHUe
XO0Je1KOoro).

CkansipHoe mpousBenenue. OproroHanbHOCTh. [Iporiecc optoronanmmzamuu ['pama — IImuara.
bununeitnpie W KBagpaTtuyHbie (OPMBI. 3HAKOOIPEICICHHBIC U TOJIYONPEICIICHHbIC KBaJIPAaTUYHBIC
(OpMBI M X CBOWCTBA.

Teopema Ileppona-®dpobenuyca ajis HEOTpUIATENbHBIX MaTpull. CTENEHHONW METOJ OTBICKAHUS
MaKCHMaJIbHOTO COOCTBEHHOTO YMCIIa U COOTBETCTBYIOMIETO COOCTBEHHOTO BEKTOPA; YCIOBUS CXOJIMMO-
CTH.

[Monsatue rpynmel. HopManbHblii genutens u (akrop-rpynma. Pemietku u nomypemierku. bysiesa
anredpa.

4. OcCHOBBI TEOPUM BEPOSITHOCTEH U MaTeMAaTHYeCKOIl CTATUCTUKHU

CrnyuaiiHple BenWYMHBL. PacrnpeneieHne IOUCKPETHBIX CIIyYalHBIX BEJIWYMH. XapaKTEPUCTUKU
pacnpezneneHuii. OCHOBHBIE 3aKOHBI PACHPENEICHHS HENPEPBIBHBIX CIy4alHbIX BeNMUMH. DyHKIMH
IUIOTHOCTH PAacCIpeleIeHNs], CBOWCTBA U KBAHTUJIM OJHOMEPHOM, ABYMEPHONW M N-MEPHOM HOPMAJIbHOM
ciydaiiHON BenuuMHbL. Pacnpenenenust xu-kBaapat, Crbrofenra, CHenekopa — ®duiiepa, JOrHOpMab-
HOE U PABHOMEPHOE.

3akoH Oonpmux yucen (B ¢opme YeOblmeBa) Kak BbIpa)KEHHUE CBOWCTBA CTAaTUCTMUYECKOW YCTOM-
YUBOCTH CPEIHEro 3HaueHus. LlenTpanbHas npeaenbHas TeopeMa.

I'enepanbHas COBOKYITHOCTb, BHIOOpPKA M €€ OCHOBHBIE XapaKTEPUCTUKH (CpeaHee 3HaueHue, JUc-
TepCusi, aACUMMETPUS, KBAaHTHJIA, PYHKIIUU pacCIpe/iesieHUs U MI0THOCTH). [IoHsATHE cTaTUCTUYECKON TH-
MIOTE3bl M CTATUCTHUECKOTO KpuTepusi. OCHOBHBIE MTOHATHS TEOPUU CTATUCTUYECKHUX OLIEHOK M CBOWCTBA
OLIEHOK (HECMELIEHHOCTh, COCTOSITENIbHOCTh, ACUMITOTHYECKAs! HOPMAIbHOCTb, 3PPEKTUBHOCTb).

5. Wrpsl u pemenus

Knaccudukanus 3a1a4 npuHATUS pelIeHni. DTanbl IPUHATHS PEILICHUHN.

Mogenu uWHAMBHUIYyanbHOTO BbIOOpa. OTHOIIEHWs mHopsaka M KBazumopsaka. DyHkius BbeiOOpa.
[TonsATHS HacneayEeMOCTH U HE3aBUCUMOCTH. Teopus MONEe3HOCTH.

OKCHepTHbIE METOAbl B NMPUHATUN perieHui. [IpuHsaTHE peleHnii npu MHOTMX KpUTepHusX. MHo-
xectBo [lapero. Ilponenyps! BeiOOpa yactu MHOkecTBa [lapeto. MeToabl pemeHns MHOTOKpUTepHallb-
HBIX 3aJ]a4: METOJIbl CBEPTKH, IIOPOTOBBIE METOIBI.

Ananus s3¢pdextuBHocTH 3aTpaT AD3 (MeTOBI 3aTpaThl — 3P PEKT).

Heuerkne mHOXecTBa M anredpa HeueTKWx MHokecTB. Heuerkue orHomeHus. [Ipunuun o0606-
menus 3ane. Heuetkue uncna u HeueTkas apudmMeTrka. MHOTOKpUTEpHUATbHOE PUHATHE PEIIeHUH pu
HEYETKUX OTPaHUUYEHUSX.



HanunonaneHelii HccneoBaTeILCKUM YHUBEPCUTET «BhIciias mkona 3koHOMUKW» [IporpaMma BCTynUTEIHHOTO
ucnbiTannsa o HanpasiaeHuio 09.06.01 MudopmaTtrka n BeraucauTeapHas texauka, npoduip 05.13.01 «Cu-
CTCMHBIA aHajaM3, ymnpaBlicHHe W 00paborka wmH(opmarmm», mpodmis 05.13.11 «Marematndeckoe W IPo-
rpaMMHOEe 00eCTIedeHNE BBIYUCIUTEIHHBIX MAIllWH, KOMIICKCOB W KOMMIBIOTEPHBIX ceTei», nmpodminp05.13.17
«Teoperndyeckne ocHOBHI MH(MDopMaTuk», npodmis 05.13.18 «MatemaTndyeckoe MO/EINPOBaHUE, YUCICHHBIE
METOJIbI K KOMIUIEKCHI IIPOTPaMM»»

HexoonepatuBHbie Wrpel. AHTaroHucTudeckue wurpel. Pemenue wMarpuuHod wurpbl. [lonsitue
ctpareruu. JlomruHaHTHbIe cTpaTeruu. PaBHoBecue o Haury B YMCTBIX M CMEIIAHHBIX CTPATETUSIX.
KoonepartusHusie urpsl. SAnpo. Liena urpsl Hlenu. IIpocTteie urpst.

6. AJropuT™MbI U BHIYHCIUTEIBHAS CI0KHOCTD

AJNTOPUTMBI U CTPYKTYPBI JaHHBIX. ACUMIITOTUYECKUN aHAJIN3 CIIOKHOCTH anropuTMoB. [loaxoasl k
MIPOCKTUPOBAHUIO AJITOPUTMOB: «pa3leisail M BIACTBYW», JUHAMHUYECKOE MPOrPaMMHMPOBAHUE, KaJHas
cTpaTerusi. AJrOPUTMBI COPTUPOBKH, JBOMYHOTO MOMCKA. ANTOPUTMBI Ha Tpadax: o0xox rpada, mouck
KpaTyallmx IyTed, NOCTPOEHUE MUHUMAIBLHOTO OCTOBHOIO JiepeBa. J|BOMUHbIE 1€pEBbs MOUCKA, KYUH,
XeII-TaOJIULIBL.

Mammna Teropunra. Tesuc YUepua. HepaspemmmocTs mpo0sieMbl OCTaHOBA MallMHbI ThIOpUHTA.

Kunaccrr 3amau P u NP, nmpumepst. CBogumocts 3anau o Kapny u Tertopunry. NP-nomnora. Teo-

pema Kyka.

7. JIucKpeTHBIH aHAJIN3 U NPeIcTABJIeHNe 3HAHU I

KoMOuHaTopHBIe METOMIBI AUCKPETHOTO aHanmm3a. Kiaccumueckne 3a1adyu KOMOMHATOPHOTO aHAIU3a.
Pa3ouenust u pasmemienus. OCHOBHbIE KOMOWHATOPHBIE TOXKJECTBA. 3aJadyd O KOJUPOBAHUU HHGOP-
Mauuu. [lepeuncnurenbHble 3aJa4u O HA3HAYEHUSX.

bunapnsie otHomeHus u rpadel. CiocoOsI peacTaBIeHus rpados.

[Tyt B rpade. CsizHOCTh. Teopema O CBSA3aHHOCTH JBYX BEPIIMH, UMEIOIIMX HEYETHYIO JIOKAJIb-
HYIO CTeNeHb. MakcumalibHOE YHciio pedep B rpade ¢ n BepiinHaMu U K CBSI3HBIMU KOMIIOHEHTaMH. J{o-
CTaTOYHOE YCIIOBUE CBSI3HOCTHU rpada ¢ n BepmuHamMu. JlepeBbs. CBA3aHHOCTH JTIOOBIX JBYX BEPIIHH Jie-
peBa eIMHCTBEHHBIM MPOCThIM myTeM. [Ipobiema BU3yanu3anuu 1epeBLEB.

dopManu3Mbl, OCHOBaHHbIE Ha MaTeMartuuyeckou Jjoruke. CoBpeMeHHBIE JOTUKHU. Jlormueckuit
BBIBOJI.
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Maremarudeckoe M MNPOrpaMMHOe o0OecredyeHHe BbIYMCIUTEIbHBIX MAIIUH,
KOMILIEKCOB U KOMIIbIOTEPHBIX ceTei»

BerynurenpsHbI 9K3aMeH B acMpaHTypy no cnenuaibHocTH 05.13.11 «Maremarnueckoe u mpo-
rpaMMHOE 00€eCrieYeHHEe BBIYUCIUTENIBHBIX MAIIWH, KOMIUIEKCOB M KOMITBIOTEPHBIX CETEil» MPOBOIUTCS B
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1. JIuckpeTHasi MaTeMaTHKAa

OcHOBHbIE TMOHATUS TEOPUU MHOXKecTB. Omepanuu Haj MHOXecTBaMHu. bynean. Anrebpa mnon-
MHOXecTB. Jluarpammbl Oinepa-Benna. IlpencraBieHue MHOXKECTB B KommbroTepe. OmnpeneneHue u
CBOMCTBAa OTHOILEHUH. 3aMbIKAHWE OTHOILEHUN OTHOCHUTEIBHO DPA3IMYHBIX CBOMCTB. OTHOIIEHHUS Ya-
CTUYHOTO W TONHOTO mopsiaka. Juarpammer Xacce. OTHOIIEHHE SKBUBAJIGHTHOCTU. Kiaccel sKBHBa-
neHTHocTH. PakTtopMHO)kecTBa. [IpeacraBineHue oTHOmIEHMM B KoMmmbloTepe. @yHkuuu. Hubexnws,
cropbekius u oueknus. [Ipencrapnenue GyHKIHA B KOMITBIOTEPE.

Anrebpandeckue CTpyKTyphl. AjreOpbl. CpoiictBa omepauuil. Mopdusmsel. I[lomyrpynmel. Mono-
unsl. ['pynnel. Konbua. O6nactu nenoctHoctu. [lons. Bekropusie npoctpancTBa. JluneitHbie koMOMHa-
uuu. bazuc u pasmepHocTs. Pemnetku.

bynessr anreOpsl. Marpouasl. XKanseiii anroputm. byneBbl ¢yHkiuu. Peamuzarms ¢GyHKImii
dbopmynamu. PaBHOCHIIBHBIE bopMyIbIL. TaBTonorus. [IpotuBopeune. BoImotHUMOCTS.
Omnposepxxumoctb. [logcranoBka u 3amena. AnreOpa OyneBblX (QyHKIUH. [IpHHINMT ABOHCTBEHHOCTH.
Hopmanbabie ¢opmbl. [IM3bIOHKTUBHBIE W KOHBIOHKTHBHBIC paznoxenus lllemnona. CoBepIlcHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpMaibHBIE (OpMBL. OpTOrOHaNBLHOCTh. JIM3BIOHKTUBHBIE H
KOHBIOHKTHBHbBIE pa3noxeHus Puna. [Tonnnom XKeranknHa. 3aMblkaHHEe MHOXKECTBA OyJIeBBIX (DYHKIIHIL.
3amkHyThIe Kinaccbl. Kpurepuii [Tocra.

Jlornueckue ucuucnenus. Jlornueckue cBa3zku. dopmynbl BbICKasbiBaHUW. BeiBogumocts. Jloru-
YECKOE CJIEIOBAHUE U JIOTMYECKas 3KBUBAJECHTHOCTb. DopmanbHble TeopuH. VMcuuciaeHrne BbICKAa3bIBa-
Huil. Anroput™m yHubukanuu. [IpaBuna BeiBoga. Jenykmus. [Ipenukarsl u kBaHTOphl. Vcuncienue mpe-
nukaroB. MaTepnperanud. [lonHOTa 4UCTOr0 MCYUCIEHUs MpeaukaroB. Teopun nepsoro nopsaka. Hc-
YuCJeHHUs ¢ paBeHCTBOM. DopmanbHas apudmernka. MaTepnperanus u moaenu. OOIEe3HAYUMOCTh, He-
MPOTUBOPEUYUBOCTD, MOITHOTA, HE3AaBUCHUMOCTh, Pa3pelIUMOCTh, aKCHOMATU3UPYEMOCTh. POPMYITHPOBKA
teopemsl Yepua o HepazpemmmocTr. PopmynnpoBka Teopemsl [enens o HenmoaHoTe. AKCMOMaTH4ECKOEe
JI0Ka3aTeabCTBO TeopeM. JlokazaTenbCTBO OT NMpoTUBHOro. CBefeHue K npeanonoxkeHusm. [Ipasuio pe-
30JII0LMU JUISI UCYUCIICHHS BBICKA3bIBAHUN M MCUUCIICHUS NpeaukaTtoB. ONpoBEpKEHHE METO/IOM pe30-
JIFOLUH.

KomOuHaropuka: pa3MmelieHus, MepecTaHOBKH, COUETAaHUS C TMOBTOPEHUSIMH U 0€3 TOBTOPEHUH.
[ToncranoBku. ['pynna moacrtanoBok. Llukiel. [loncranoBku u nepectaHoBku. MHBepcuu. buHoMuanb-
Hble ko3 dunmentol. bunom Herorona. CroiictBa OmHOMUANBHBIX KOd(hduimentos. Tpeyronpauk Ilac-
Kans. [eHepanusi mepecTaHOBOK. YMOPSAOYCHHBIC W HEYNOpsAodeHHbIe pazOueHus. Yucna Crupnunra
nepBoro u Broporo poxa. Yucno bemna. [lpuanun BxmroueHus u uckiaodeHus. [IpousBomsmue QyHk-
uu. Koguposanue. AndaButHoe koaupoBanue. Paznenmmble u npedukcHble cxembl. KoaupoBanue c
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MUHUMAaIbHON H30bITOUHOCTHIO. lleHa komupoBanus. AnroputMm @Pano. OnTUMaIbHOE KOAUPOBAHHE.
Anroputm Xaddmena. [TomexoycroitunBoe kogupoBanue. KogupoBanue ¢ ucnpanieHuemM omuook. Ko-
noBoe paccrosHue. Kon Xemmunra ¢ ucnpasienueMm omubok. Cxxatue naHHbIX. Anroput™ Jlemrmena-
3uBa. [lludposanue. Kpunrorpadus u creranorpadus. Kpunrocroiikocts. MomynsipHas apudmeTrka.
udposanue ¢ oTKpHITHIM KiItouoM. [{udpoas noanuce.

I'padper. Iloarpader. Mapmpytel, nenu, UKL PacctosHue Mexny BepmmHamu. CBS3HOCTB.
[Tonuble, NByIONIBHEIE, HapaBieHHbIE oprpadsl U cetu. [IpencraBnenue rpadoB B KOMIbIOTEpE. AIUK-
mudeckue rpadul. Tomomormueckas coprupoBka. O6xomer rpados. I'pader u oTHomeHus. JocTrku-
MOCTb U YaCTHYHOE ymnopsiaoueHue. TpaH3uTHUBHOE 3aMblkaHue. KOMIIOHEHTHI CBA3HOCTU. TOUKM coulie-
HeHus. Bepumnuas u peGepHas cBA3HOCTh. MocThl u Oioku. Mepsl cBsizHOCTH. DOpMYITHPOBKA Teope-
Mbl Menrepa. Henepecekaromuecs nenu v pasjaenstomune MHoxecTBa. @opMylupoBKa TeopemMbl X0Juia.
CogepuienHoe napocouderanue. [loroku B cersix. Pa3zpessl. @opmynupoBka teopemsl @opna u dankep-
COHa. AJITOPUTM HAaXOXKJIEHUS MAaKCHUMalbHOTO MOTOoKa. CuibHasg U cinabas CBSI3HOCTh. KoMIOHEHTHI
cwiIbHOH cBsi3HOCTH. Kparuaiimne nytu. Anroputm ®noiina. Anroputm Jlelkerpsel. JlepeBbsi OpueHTH-
pOBaHHBbIE, yNopsiioueHHble, OuHapHble. [IpencraBnenue nepeBbeB B KoMIbtoTepe. JlepeBbs COPTHUPOB-
ku. CriocoObl peanu3aluu acCOLMAaTUBHON MaMATH. AJTOPUTMBI MTOMCKa, BCTABKU U YIAJIEHUS B JIepeBe
COPTUPOBKU. BrIpoBHEHHbIE M cOalaHCHPOBAHHBIE JE€peBbs. MHHHMMaJIbHOE OCTOBHOE JAepeBO. AJro-
putMmsl [Ipuma u Kpackana. @yHnaMeHTalbHbIe IIUKIIBI U pa3pe3bl. L{ukibl u komukisl. [uknnyeckuil u
KOIMKIIMYECKUI paHr. DWIEpOBbl LHMKIBL. AJTOPUTM MOCTPOEHUsS DWIepoBa IUKIA. ['aMUIBTOHOBBI
IUKIBL. 3amadya koMMmuBoOsDKepa. Packpacka rpadoB. Xpomaruueckoe uucno. [ImanapHocTs. Ykiaaka.
DiinepoBa xapakTepucTika. [Ipobnema yeTbIpex Kpacok.

2. Teopus aaropuTMOB

@opManbHOE OIPENEICHHE alropuTMa: MamuHbl ThropuHra, MamuHbel [locra, HOpManbHBIE all-
roput™Mbl MapkoBa, pekypcuBHble (QyHKIUU. [IpumMuTHBHO-peKypcuBHbIe (QyHKIMU. DyHKIMS AKKep-
MaHa. OOLIepeKypCUBHbIE U YaCTUYHO-peKypcHUBHbIE (DyHKIMU. OCHOBHAs TMIIOTE€3a TEOPHM AITOPUT-
MoB. Tesuc Trropunra. Te3uc Uepua. DKBUBaIEHTHOCTh AJITOPUTMHUECKHUX CHCTEM.

Beruucnmumocte ¥ paspemmmmocTts.  Hymepanuss — anropuTMOB.  YHUBEPCAIBHBIA — AJITOPUTM.
Paspemmmble M mepednciavMble  MHOXKECTBA. ANTOpPUTMHUYECKas HepaspemuMmocTb. lIpumepst
AITOPUTMHYECKH Hepa3pelmnMbIx pobnem. Teopema Paiica. BeruncnurenbHast cI0XKHOCTb alrOPUTMOB.
Henerepmuauposannas mammaa Teropunra. [lommaoMuaneHas ceogumocts. Kinacest P u NP. [Ipumepsr
NP-nionmubIx 3ama4. OLEHKH CIOKHOCTH aJITOPUTMOB.

3. ®opMajbHble A3bIKH H TPAMMATHKH
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OcCHOBHbIE MOHATHS U onpezeiaeHUs (OpMaNbHBIX SA3bIKOB M rpammaruk. Kiaccudukauus rpam-
MaTuK U s3bIKOB 110 XoMmckoMy. [lopokaromuye 1 aHanuTH4Yeckue (pacno3Harouye) rpaMMaTuky. Pery-
JSIpHbIE T'PaMMAaTHKH, KOHEYHBIC aBTOMAThl M PEryJApHbIE BbIpakeHUsA. MuHUMHU3aLUSA JETEPMUHUPO-
BaHHBIX KOHEYHBIX aBTOMAaroB. KOHTEKCTHO-CBOOOJHBIE IPaMMaTUKU U JepeBbs BbIBoJa. HopmanbHbIE
(OpMBI KOHTEKCTHO-CBOOOIHBIX TPAaMMAaTHK. ABTOMAThl C Mara3uHHOW MaMsAThIO. AJITOPUTMHYECKU pa3-
peummMele M Hepaspemumble 3a1adu. PopMaapHOE ONMMCAHUE sI3bIKA ITPOrpaMMUpOBaHus. JIEKCH4eCKHit
aHanmu3 si3pika. VHUKCHAsA, onbekas npedukcHas u noctgukcHas ¢popmsl 3anucu. OnrcaHue CHHTaK-
cHca sI3pIKa C TIOMOIIBI0 HOpMaJIbHOW M pacumpeHHoi popm bakyca-Haypa. CuHTakcuueckuii u cemaH-
TUYECKUI aHAJIN3 SI3bIKA.

4. Teopus M NPAKTHKA NPOrPAMMHUPOBAHUS

[Tapagurma mnporpammupoBaHus. VimneparuBHoe mporpamMmmupoBaHue. JlekinapaTuBHOe Mpo-
rpammupoBanue. CTpykTypHOe mporpamMmupoBanHue. PyHKIMOHAJIbHOE HporpamMmupoBanue. Jlornue-
CKO€ TporpaMMHupoBaHue. ABTOMaTHOE IporpammupoBanue. [IponenypHoe mporpammupoBanue. O0b-
eKTHO-OPHEHTHPOBAHHOE  TMporpamMmupoBanue. IIporoTumHoe  mporpammupoBaHue.  ACIEKTHO-
OpPHEHTHPOBAHHOE IpOrpaMMHpoBaHue. KOMIIOHEHTHO-OpHEHTHPOBaHHOE mporpammupoBanue. CyOb-
€KTHO-OpPUEHTUPOBAHHOE MPOrpaMMUpPOBaHue. ANIMIMKAaTUBHOE MporpammupoBanue. O6001eHHoe Mpo-
rpammupoBanue. JlokazarenbHoe nporpammuposanue. Ilopoxatomee nporpamMmupoBaHue. ATEHTHO-
OpPHEHTUPOBaHHOE MporpaMMmupoBanue. CoOBITUITHO-OPHEHTUPOBAHHOE HporpaMMupoBaHue. [pamot-
HOE mporpaMMmupoBaHue. PediuexcuBHoe mnporpammupoBaHue. PacnpeneneHHOe NporpaMMHpPOBAaHUE.
KonTpakTtHoe mporpammupoBanue. [lapamiensHoe mporpamMMmupoBaHue. MynbTuIIapaurMaibHOE MPO-
rpaMMHpPOBaHUE.

Tuner U cTpykTypsl HaHHbIX. CTarudeckas, AMHAMUYECKas, sSIBHAs W HEsBHas TUmu3anus. [Ipuse-
nenue tunos. [lapamerpruueckuil momuMoppusMm.

VYrpasnenue namsateio. COopka Mycopa. YrpaBieHHE TOTOKOM BBIYUCIICHHH. Pexypcus.

5. IlporpamMHoOe obGecrieyeHne: MOIEIH, METOAbI, AJITOPUTMBI, SI3BIKA U HHCTPYMEHTAJIb- HbIe
cpeacTBa

WuTtepnpeTnpyeMble U KOMOWIMpyeMble Tporpammel. IlmardopmozaBucumbie U Kpoccruiathop-
MEHHBIE TIPOTPAMMBI, CIIOCOOBI oOecmedeHusi KpoccmiarhopmeHHocTr. [IpompuerapHoe, OTKpHITOE U
cBOOOIHOE MporpaMMHOe obecriedeHre. CucTeMHOe, MPUKIIATHOE U UHCTPYMEHTAIbHOE MPOrpaMMHOE
obecrieuenue. BetpoeHHoe mporpaMMHOE 00€CTICUCHHUE U YTHIIUTHI.

Cpenctsa u cpesl pa3pabOTKH TporpaMMHOTO obecrnedeHusi. CHuCcTeMbl TPOrPaMMHUPOBAHHUSI: SI3BIKH,
TPAHCISATOPBI, PENAKTOPHI CBsI3€H, OTIATYNKH, TEKCTOBBIE PEHAKTOPBI. THIbI Momyneil (MCXOMHBIH,

12



HanunonaneHelii HccneoBaTeILCKUM YHUBEPCUTET «BhIciias mkona 3koHOMUKW» [IporpaMma BCTynUTEIHHOTO
ucnbiTannsa o HanpasiaeHuio 09.06.01 MudopmaTtrka n BeraucauTeapHas texauka, npoduip 05.13.01 «Cu-
CTCMHBIA aHajaM3, ymnpaBlicHHe W 00paborka wmH(opmarmm», mpodmis 05.13.11 «Marematndeckoe W IPo-
rpaMMHOEe 00eCTIedeHNE BBIYUCIUTEIHHBIX MAIllWH, KOMIICKCOB W KOMMIBIOTEPHBIX ceTei», nmpodminp05.13.17
«Teoperndyeckne ocHOBHI MH(MDopMaTuk», npodmis 05.13.18 «MatemaTndyeckoe MO/EINPOBaHUE, YUCICHHBIE
METOJIbI K KOMIUIEKCHI IIPOTPaMM»»

3arpy30uHblif, 0OBEKTHBIN). CBS3bIBAaHUE MOJYNIEW IO yOpaBieHHIO W JaHHBIM. [loHsTHE Hepapxuu
abcTpakTHbIX MamnH. CucTemMa KOHTpoJis Bepcuid. CucrteMa OTCIeKUBAaHUS OLIUOOK.

Knaccudukanus SDK. UaTepdeiic nporpammupoBanus npuiiokeHuid API.

Crpykrypa u ¢yaknun omnepanuoHHbix cucteM (OC). OcHOBHBIE CpeACTBa amnmapaTHOM MOM-
nepxku ¢yaknuii OC: cucTemMa npephIBaHMA, 3alllUTa MAMSITH, MEXaHU3M PeoOpa3oBaHUs aPECOB B
CHCTEeMax BUPTYaIbHOH MaMsTH, yIIpaBIeHUE KaHaJaMU U iepudepuitHpIMu ycTpoiictBamu. Firmware —
BCTpPOCHHBIE Tiporpammbl. Middleware — cBsizyroriee (MPOMEXYTOYHOE) MPOTPaAMMHOE OOECIICUCHHE.
Knaccuukamus yTHIUT OnepaliiOHHBIX CUCTEM.

VYopaBneHue 10CTYNoM K aHHbIM. DailioBble CUCTEMBI (OCHOBHBIE THUIIBI, XapaKTEPUCTHUKA).

Pacnpenenenrie m MCHOIB30BaHME PECYPCOB BBIUMCIUTENBHOM cuUCTEMbl. OCHOBHBIE MOAXOIbI U
aJIrOPUTMbI IUIAHUPOBAHUS. YIpaBI€HUE MaMAThIO. MeToAbl OpraHu3alii BUPTYajJbHOM MaMsTH B CO-
BpeMeHHbIX OC.

WuTepdeiicel B3auMONENHCTBUS YelOBEKa C BBIYUCIHUTEIbHOU cuctemon. Obonouku. MHTepmpe-
TaToOpbl KOMaH/.

Opranu3zanus ceTeBoro B3auMoaencTsus B coBpeMeHHbIx OC.

Bunel nponecco u ynpasnenue umu B coBpeMeHHbIX OC. Cpezncta B3auMOJECHCTBUS MPOLIECCOB.
Mogenb KITMeHT-cepBep U ee peanu3anus B coBpeMeHHbIx OC.

CrpykTypa coBpeMmeHHbIX pacnpeneneHHbIXx OC. OObeKTHO-OPHMEHTHUPOBAHHBIM MOJXOA B Opra-
Huzauu OC.

[IporpamMHBIe cpencTBa MalIMHHOM rpaduku, BU3yamu3aluu, oOpabOTKM HM300pakeHHH, cucteM
BUPTYQJIbHOUN peaqbHOCTU, MYITETUMEIUMHOTO OOIIEHUSI.

[IporpaMMHBbIe cUCTEMBI CHUMBOJIBHBIX BHIYMCIIECHUI.

Cucrempl ympaBieHus 0a3aMu JaHHBIX W 3HaHUM. Mogenu naHHbIX. Mepapxuyeckasi, cereBas,
pensimuonHasi, anredpa otHomeHuid. [lpumepsr CYB/l. ba3sl gaHHbIX. OCHOBHBIE TMOHSATUS SI3BIKOB
yIOpaBiIeHUS U MaHUIYIUPOBaHUA JaHHBIMU. OpraHuzanus (pu3n4eckoro ypoBHs 0a3 JaHHBIX. MeTojibl
WHJCKCUPOBAHUS M CKaTus JaHHBIX. A3bik 6a3 manHbix SQL. CpenctBa ynmpaBieHUs U U3MEHEHHsI cXe-
MBI 0a3bl IaHHBIX, OTIPENIEIEHUS] OrPaHIYEHHUH 1eloCTHOCTH. KOHTpoub focTyna.

WNudopmanmonHo-nonckoBslie cucteMsl. Kimaccudukanms. MeToabl peanu3ani U METOAbl yCKO-
pEHMS MOUCKA.

[TonsiTe o Oazax 3HaHMM, UX HCIOJIB30BAaHHE B AKCHEPTHBIX CHCTEMax U CHUCTEMAax JIOTUYECKOTO
BbIBO/Ia. CTIOCOOBI MpeICTABICHUS 3HAHUH.

KuzHeHHbI MK TporpammHoro obecrnedenus. CpencTtBa MOJEIMPOBAHMS ApXUTEKTYPbl IMpPO-
rpaMMHOro obecnedenus. OleHKa KauecTBa IporpaMMHoro obtecrieueHus. V3mepeHue U METPUKH.
Krnaccudukanuu BUIOB U ypPOBHEH TECTUPOBAHUS.
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Brerancaurenpnas TOYHOCTB, INOI'PEIIHOCTH U OIIIMOKH.
9KCHepI/IMeHTaJ'II)HBIe METOABI UBMEPCHUS 3arpy’>KCHHOCTHU IIPpOLECCOopa U UCIIOJIb30BaHM ITaMATH.

6. ApXHTEKTypa BHIYHCJIUTEIBHBIX CUCTEM U ceTeil

[TonsATHE apXUTEKTYpHI BRIYHCIUTENbHBIX cucTeM (BC). OcHOBHBIE OaX0AH! K Kiaccupukamsm BC.
Ocnoabie npuHnunbsl opranusanuu CISC, RISC, URISC, MISC u VLIW apxutekryp. CrocoOb
OpraHusanuu o0padoTku nHGOpPMaLUU B HUX.

[IpuHumnel opraHu3anuu ¥ (YHKIUOHUPOBAHUS IMOTOKOBBIX BblUMcIuTENed M Heipocereil. [lo-
HSTHE TIOTOKOBOW CXEMBbI IPOTPAMMBI.

OcCHOBHBIE METO/IBI OPTaHU3AIMA MHOTOMPOIIECCOPHBIX CUCTEM C PacCIpe/le]ICHHBIM YIIPABICHU- EM.
Mertoab! opranuzanuu 00paboTKku HHPOPMALIMK B TAKUX CUCTEMAaX.

Cucremsl ¢ 001IeH U pacIpeCIICHHON MaMsIThIO.

OcHoBHble NpUHIUIBL (yHKIMOHUpOBaHUs cereid DBM. Knaccudukamus cereit mo macumtady u
tonionioruu. [Tonstue cereBoro mportokoia. CemmypoBHeBas mozaenb OSI/ISO. CereBas apXuTeKTypa
TCP/IP: ocHOBHBIE MPUHIUIIBI OpraHu3anuu u (yHKIHOHHpOBaHM. CrocoObl MapuIpyTH3aluUd CO00-
IIEHUH B KOMIIbIOTEPHBIX ceTAX. OCHOBHBIE IPUHIIUIIBI M CPEICTBA YIIPABICHUS CETHIO.

CnHcok pekoMeHayeMoil TuTepaTyphbl:
1. AxkumoB O.E. JluckpeTHas maremaruka: JOTrHKa, rpynmsl, rpadsl. — M.: JlaGoparopus ba3oBbix
3uanuii, 2001.
2. Annepcon/lx. JluckpeTHasMareMaruka 1 komOnHaropuka. —M.: Busbsame, 2006.
3. Axo A., VYmeman/[x. Teopus CHHTaKCHYECKOTO aHaiau3a, MepeBoga W komnwiuu. T.1.
Cunrakcuyeckuit ananus. — M.: Mup,1978.
4. Axo A., Yapman Jx. Teopust CHHTaKCMUECKOTO aHan3a, rnepeBoga U koMnuisuuu. T.2. Komnumsiamst.
— M.: 6 Mup,1978.
5. bacakep P., Caatu T. Koneunsle rpa¢sl u cetu. — M.: Hayka,1974.
6. breiixyt P. Teopus u npakTHKa KOA0B, KOHTPOJIUPYIOUIMX omKnOku. — M.: Mup, 1986.
7. Benapo A.M. Case-texHonoruu. CoBpeMEHHbBIE METO/IbI M CPEJICTBA NMPOEKTUPOBAHUS HH(OpMAaIIU-
OHHBIX cucTeM. — M.: duHaHCHI ¥ cTaTUCTHKA, 1998.
8. Bonkosa N.A., Pynenko T.B. ®opmanbHble rpaMMaTUKU U S3bIKU. DJIEMEHTHI TEOPUH TPAHCISALUU. —
M.: MI'V,1999.
9. I'apcua-Monuna I'.,, Yaeman JIx., Yugom JIx. Cuctemsr 6a3 manubix. [lomsbiit kypce. — BumbsaMc,
2003.
10. Heiit K. [Ix. BBenenue B cucteMbl 0a3 JaHHBIX. — 8-¢ u3a. — M.: Bunbsmc, 2005.
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11. XKypasnée FO.U., ®népor FO.A. Huckpernbiii anamus. Y.1: Yuebnoe mocobme. — M.: M3a-Bo
M®THU, 1999.

12. KacesinoB B.H., EBcturuees B.A. I'padsr B mporpamMmmupoBaHuu: 00padOTKa, BU3yaIU3aAIUs U TIPH-
menenne. — CII6.: BXB-IlerepOypr, 2003.

13. Konnomnmu T., berr K. ba3sl nanneix. I[IpoekrupoBanue, peanusaiusi U conpoBoxacHue. Teopus u
npakTtuka. — 3-e u3a. — M.: Buesmc, 2003.

14. Kopmen T.X., Jleiizepcon Y.U., Pusect P.JI., Ulrtaiin K. Anropurmsl: mOCTpO€HHE U aHAIH3, 2-€ W3-
nmanue. — M.: Bunbsimc, 2007.

15. Kpucropunec H. Teopust rpadoB. Anropurmudeckuid moaxoa. — M.: Mup, 1978.

16. Kpynckuii B.H. Beenenue B cioxxHocts BerunuciaeHuid. — M.: @akropuai [Ipecc, 2006.

17. Kysnenos O.I1. luckperHasimarematuka s urxkenepa. —CI16.: MznarensctBo «JIanby, 2005

18. JIunckuiiB. KomOunaropuka a1 nmporpammucta.—M.: Mup, 1988

19. Mopenoc-Caparoca PJckyccTBO 1OMEXOYCTOMYMBOIO KOAMPOBaHUSA. MeETOnbl, alropuTMBsl,
npumenenne. —M.: Texnocdepa, 2006.

20. HoBukoB®.A. JluckperHasiMaremaruka ajisg nporpammuctoB. —CII6.: TTutep, 2009.

21. IlentycA.E., IlentycE.P. TeopusdopmansHbix s3p1k0B. —M.: MI'Y, 2004.

22. PobGept VY. Cebecta. OCHOBHBIE KOHIIETILIUYU SI3bIKOB IIPOrpaMMUpPOBaHusl. —o-€ u3a.—M.: Buibsamc,
2001.

23. PoranoBE.A. OcHoBbIMH(pOpPMATUKH U nporpammupoBanus.—M.: MI'Y, 2001.

24. Pomanosckuitll.B. Jluckpernsriii anamus. —CI16.: HeBckuit/{uanexr, 2008.

25. CommepBuin Y. MHxxeHepust mporpaMMHoro odecredenusi. —6-e uzg.—M.: Bunbsamc, 2002

26. CrenanoBA.H. ApxuTexkTypa BBIYMCIUTENIBHBIX CUCTEM U KoMmmbrloTepHbix cered. —CII6.: Tlurep,
2007.

27. Tanenb6aymD.C. CoBpeMeHHbIE OnepanmoHHble cucteMbl. —2-¢ u3a. —CI16.: ITurep, 2005.

28. Tanenbaym 3.C., Bynxamr A.C. OnepanuoHHble cucTeMbl. Pazpabotka u peaym3anus. — 3-¢ U3, —
CIIG.: ITutep, 2007.

29. ®arpenn PT., MMladgepd.®., Hladep).U. YnpasneHue mporpaMMHBIMH MPOEKTAMU: JOCTHXKEHHE
ONITHMAJIBLHOIO KaueCcTBa NPUMUHUMYMe 3arpar. —M.: Bunbsamc, 2004.

30. Xarraptu P. JluckperHasimaTtemMaTHka Ui IporpaMMucToB. — exHocdepa, 2012.

31. Xappunrron/x. [IpoektupoBanre o0beKTHO-OpHEHTHPOBAHHBIX 0a3 naHHbIX. —/MKrmpecc, 2001.
32. Xappunrrton JIx. [IpoektupoBanue pensiquoHHbIX 6a3 ganHbx. — Jlopu, 2006.

33. Xonkpodt [x., MotBanu P., Yneman [[)x. BBenenue B Teopuio aBTOMATOB, SI3IKOB M BRIYUCICHUH. 2-
e m3gaane. — M.: Bunesamc, 2008.

34. sSA6nonckuiiC.B. Beaenue B nuckpernyromaremaruky. —M.: Hayka, 1979
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3.3 Conep:xxanne mnporpaMMbl OLEHKH 3HAHUH 10 MNPOPWIO TOATOTOBKH
«05.13.17 TeopeTnyecKue 0CHOBbI HH(POPMATUKI»

BerynurenpHbli 5K3aMeH B acUpaHTypy 1o crneunanbHocTu 05.13.17 «TeopeTnueckre 0CHOBBI
WH(POPMATHKW» TPOBOIUTCS B yCTHOW (opMe C 00s3aTenbHBIM O(OPMIIEHHEM OTBETOB Ha BOMPOCHI
Ousnera B mucbMeHHOM BHjIe. [locTynaromue T0mKHbI TPOAEMOHCTPUPOBATh 3HAHUE CIISTYIONIIX TEM:

1. Maremaruyeckunii anaau3 u quddepeHuajabHble YPABHEHUS

HccnenoBanue TOYEK ONTHMyMa M Ieperuba (yHKUMH OFHOM IEpeMEeHHOH C IOMOUIbIO
npou3BoAHbIX. [losHbIe cucTeMbl GyHKUIUH (IOTMHOMBI U TPUTOHOMETpUYeckue GyHKIun). Pasnoxenne
MIPOU3BOJILHON (PYHKITUH IO MTOJTHON crcTeMe (DYHKIIHIA; OCTaTOUHBIN YJICH.

OObikHOBeHHBIE A depeHnnanbHble YpaBHEHUS: TeopeMa CYIIECTBOBAHUS W EAMHCTBEHHOCTH,
JUHEWHBIE YPaBHEHUS IIEPBOIO W BTOPOTO TOPSIKOB, OJHOPOJHBIE YPABHEHHS, KIACCHU(PUKAIHS
CTallMOHAPHBIX TOYEK.

2. MeToanl ONTHMH3AINHA

Maremarudeckoe mporpaMMHpoBaHue. THUIIBI SKCTPEMYMOB (DYHKIIMI MHOTHX MEPEMEHHBIX, yCII0-
BHs JIOKAJIBHOTO 3KCTpEMyMa, METOJ MHOXHTeNel Jlarpanxka, nx uarepnperanus. OCHOBHbIE TIOHATHUS
BBITTYKJIOTO porpamMmmupoBanus. CemoBbie Touku. Oynkius Jlarpanxa. Teopema Kyna — Takkepa u ee
reomeTpuyeckas uHTeprperanus. COBpeMeHHbIE METO/IbI TPaIMEHTHON ONTUMU3ALINH.

®opmynupoBKa 3a1a4u JuHeHoro nporpammupoBanus (JIIT). [Torstust onopHoro niana u 6a3uca,
BBIPOKACHHOCTE M HCBBIPOXKICHHOCTD 3a/1a4 HH, OCHOBHBIC NPUHIOMUIIBI CUMIIJICKC-METOAA. OcHOBHBIE
teopemsl JIII.

JluHamMuueckoe MporpaMMHpPOBaHHE.

3. Aaredpa

JIuneiinoe npoctpancTBo. JInHeitHas 3aBucuMOCTh. bazuc. CucTeMbl IMHEUHBIX YpaBHEHUM
(CJIY). Kpurepuii comectHoctu CJIY. O6parnas u riceBmrooOparHasi MAaTPHUIIHL.

Jluneiinsie oneparopsl. COOCTBEHHbBIE BEKTOPBI U COOCTBEHHbIE 3HAUEHUS KBAJIPaTHOM MaTpULIbI U
CUMMETPUYHOM KBaJPATHOM MaTpulbl. J[MaroHann3anus MaTpUIbl JMHEHHOTO oneparopa. CUHTYISAp-
HbI€ YHCJIa IPSIMOYTOJIBHBIX MaTPHUIl U UX CBA3b C COOCTBEHHBIMU YHCIIAMHU aCCOLMMPOBAHHBIX MaTpuLl.
MarpuuHble pa3ioxeHus (CHHTyIsIpHOe pasznoxkenue, QR-paznoxenune, LU-pa3noxkenue, paziokeHue
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XO0JIeIKOTO).

CxkansipHoe npousBegeHue. OproroHanbHOCTh. [Iponiece oproronanuzanuu ['pama — HImuara.

bununeiitnble u kBagpaTuuHbie GopMbl. 3HAKOONPEACICHHBIE U MONyONpe/elieHHbIe KBaJpaTUyHbIe
(GhOpMBI U UX CBOMCTBA.

[Tonyrpynnel 1 MmoHOUARL. [ pynnel, Koabua, nois. Maeansl. Moaynu. [lonypemerku u pemeTkH,
TUCTPUOYTHBHBIC U OYJICBBI PEIICTKH.

4. OcHOBBI TEOPHUH BEPOSTHOCTEN U MATEMATHYECKON CTATUCTHKHU

Cayuaiinble BeIMUMHBL. PacpesneneHne IMCKPETHBIX Cy4alHbIX BEJIMYMH. XapaKTEePUCTUKU pac-
npeneneHuid. OCHOBHbBIE 3aKOHBI PACIIPEEIICHNS HENPEPBIBHBIX CIy4YaiHbIX BeIUYUH. OyHKIMH MJI0T-
HOCTHU pacupezesieHHs, CBOMCTBA U KBAHTHIIM OJTHOMEPHOH, IByMEpPHOI 1 N-MEpPHOI HOpMaJIbHOM City-
yaiiHo! BenuuuHbl. Pacnipenenenns xu-ksaapar, Creronenra, CHenexkopa — @uiepa, J0rHOpMalIbHOE U
paBHOMEpHOE.

CayyaiiHble IpOLECChl: OCHOBHBIE IOHATHS, Kiaccuukanus. Koneunsle nenu MapkoBa. Dproau-
yeckasi TeopeMa Il KOHEYHOM OJHOpoIHOM enu MapkoBa. YpaBHenue Yenmena — Konmoroposa aiist
JUCKPETHBIX U HEMPEPBIBHBIX LIETIEH.

3akoH Oonbiux ymnceln (B popme UeObIéBa) Kak BbIpaKeHHE CBOMCTBA CTATUCTUUECKOM YCTOM-
YMBOCTHU CPEeJHETo 3HaueHus. LleHTpanbHas mpenenbHas TeopeMa.

I'eHepanbHast COBOKYIHOCTh, BEIOOPKA M €€ OCHOBHBIE XapaKTEPUCTHKH (CpeaHee 3HaYeHHe, JTuc-
nepcusi, aACUMMETPHsL, KBaHTWIIN, PYHKIIMM paciipeeneHus U mioTHocTh). [Tonarue cratuctuueckoi
TUIOTE3bI U CTAaTUCTUYECKOTO KpuTeprs. OCHOBHBIE MOHATUS TEOPUHU CTATUCTUYECKUX OLIEHOK U CBOM-
CTBa OLIEHOK (HECMEUIEHHOCTb, COCTOSITEIbHOCTh, aCUMIITOTUYECKAas! HOPMAJIbHOCTh, 3()()EKTUBHOCTB ).

5. OCHOBBI TEOPUM MHOKECTB M MAaTEeMAaTHYECKOM JIOTUKH

OcHOBHBIE TOHSTHS TEOpUU MHOXecTB. Ormepanuu Haj MHOxecTBamH. CUeTHBIE MHOXKECTBA.
Kapnunaneubie uncna. OnpeneneHre U CBOKWCTBA OTHOIIEHHWH. 3aMbIKaHWE OTHOUIEHUH OTHOCUTEIBHO
pa3UYHBIX CBOMCTB. OTHOIIEHUE SKBUBAJIEHTHOCTHU. KilacChl 5KBUBAJIGHTHOCTH.

OTHOIIEHUS YACTUYHOTO ¥ MOJHOTO nopsiaka. [lomypemerku 1 pemeTkd Kak 4aCTUYHO YIOpsiAo-
YEHHbIE MHOXKECTBA.

CHHTaKCUC ¥ CEMaHTHKA JIOTUKHU BhICKa3bIBaHHM. [[OHATHS BBIMOTHUMOCTH, OOIIE3HAYMMOCTH H
JIOTUYECKOTO CIIENICTBUS. [[M3bIOHKTHBHBIC U KOHBIOHKTUBHBIC HOPMaJIbHBIE (hOpPMBI. METO1 pe30TIoInn
B JIOTUKE BBICKA3bIBAaHU.

CHHTaKCUC ¥ CEMaHTHKa JIOTUKH MPETUKATOB TepBOro mopsiaka. Hopmanbsabie hopmbl, 5pOpaHOB-
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CKHME HHTepIperanuu, Teopema OpOpanHa. HepaspemmmocTs 3agad omnpeaencHus BBIIOJIHUMOCTH U
0011e3HaYUMOCTH (POPMYJIIbI IOTUKH MTPEIMKAaTOB. MeTo Pe30IIoLUH B JIOTUKE MTPEIUKATOB.

[ToHSATHS TOMHOTHI M HETIPOTUBOPEUUBOCTH JIOTHUECKOM cucTeMbl. TeopeMbl 0 MOJTHOTE UCUHUCIIe-
HUS BBICKa3bIBAaHUM U JIOTHKH MPEAUKATOB MepBOro nopsiaka. Teopemsl ['enens o HenonHoTe.

6. OcHoBbI TEOpUM rpagos

bunapubeie otHomenus u rpadpl. CriocoOsl mpencrasineHust rpados. Iloarpader. MappyTsl,
e,
1uKiIbl. CBsI3HOCTh. KOMIIOHEHTHI CBA3HOCTH B OPMEHTUPOBAHHBIX U HEOPUEHTUPOBAHHBIX Ipadax.

DOiepoBbl MyTH U LUKJIIBL. AJITOPUTM NOCTPOECHUS SHIEpOBBIX HUKIIOB. OLIEHKA CII0KHOCTH aJlro-
puT™a. ['aMUIBTOHOBBI IMyTH U HMKJIBL. CI0KHOCTb 3aJ1a4yl IPOBEPKH CYLIECTBOBAHHSI FaMUIIBTOHOBA
LUKJIA.

Packpacka rpagoB. XpoMaTuyeckoe 4ucio.

JiBynonbHbIe Tpadsbl. [lapocoueTanus U anropuTM MOCTPOCHUS HAaHOOJBIIIErO MapoOCOYETaHus B
IBYIOJILHOM Tpade.

HepeBbsi. CBsI3aHHOCTD JIFOOBIX JABYX BEPILUH J€peBa €IMHCTBEHHBIM MPOCTHIM myTeM. CriocoObl
npeJicTaBieHus aepeBbeB. COaaHCUPOBAaHHBIE ABOUYHBIE AEPEBbS.

AnroputMmsl Ha rpadax: 06xof rpada, MoUCK KpaTyaiiux myTei, NOCTpOeHHe MUHUMAIbHOTO
OCTOBHOTO JIepeBa, HAX0X/IEHUE MAaKCUMAJILHOTO MIOTOKAa 1 MUHUMAJIBHOTO pa3pesa.

7. OCHOBBI TCOPUH NPUHATHSA PelIeHUI

Krnaccudukanus 3agad npuHATUS pelieHUI. DTarnbl IPUHATUS PELICHHUH.

Mogenu uHAMBUIyaIbHOTO BhIOOpa. OTHOILIEHUS NopsiaKa U KBazunopsaka. OyHkuus BeIoopa.
[TonsATHA HacIeAyEeMOCTH U HE3aBUCUMOCTHU. Teopus NOJIE3HOCTH.

DKcIepTHBIE METO/IbI B IPUHATHH perieHuid. [Ipunarue pemenuit npu MHOTUX KpuTepusix. MHo-
xectBo [Tapero. [Iponenyps! BeiOOpa yactu MHOKecTBa [TapeTro. MeTozpb! pelieHuss MHOTOKpUTEepUallb-
HBIX 3a/1a4: METO/bI CBEPTKH, [IOPOTOBBIE METO/BI.

Ananu3 r¢dexkTuBHOCTH 3arpar AD3 (MeTobI 3aTparhl — 3G heKT).

CucreMpl NONAEPKKY NPUHATHA pelieHni. COBpeMEHHbIE HHCTPYMEHTAJIBHBIE CPENICTBA U CUCTE-
MBI NTOIIEPKKU IPUHSITHS PEIICHUH.

8. ®opmajibHbIE A3BIKH U TPAMMATHKHU
OcHOBHbIE TIOHSATUSL M oOMmpeAeNeHus (QOopMalbHBIX S3BIKOB W Tpammaruk. Kiaccudukarus
IpaMMAaTHK | SI3bIKOB 110 XoMcKoMy. [lopoxkaaromue n aHaIuTH4YecKue (pacrlo3HaroIye) TpaMMaTHKH.
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Perynspnsle rpaMMaTiKy, KOHEYHbIE aBTOMATHI U PETYIISIPHBIE BBIpAXKEHUsS. MUHMMU3aLus Jie-
TEPMUHUPOBAHHBIX KOHEYHBIX aBTOMATOB. IloCcTpOeHME 1eTEpPMUHUPOBAHHOTO aBTOMATa, YKBUBAJICHT-
HOT'O JAaHHOMY HEJIETEPMUHUPOBAHHOMY aBTOMaTy. JIeMma 0 pazpacTaHuu JJIsi KOHEYHBIX aBTOMAaTOB U
ee IIPUMEHEHUE.

KoHTekcTHO-CBOOOAHBIE TPAMMATHKH U JepeBbs BhIBOA. HopManbHbIe (hOPMBI KOHTEKCTHO-
CBOOOJHBIX TPaMMAaTHK. ABTOMATHI C MAra3MHHOH MAMSTHIO.

9. AJITOPUTMBI U BIYUCINTEIbHASA CJI0KHOCTh

Mammnsl TeloprHra, 4aCTUYHO PEKYPCHUBHBIE (DYHKIIMH, MAIIUHBI C TPOU3BOJIBHBIM JOCTYIIOM K
namsata (PAM-mammunsn). Tesuc Yepua. HepaspemmmocTs mpo0ieMbl 0CTaHOBA MaIIMHBI ThIOPUHTA.

AHanu3 cinoxHoctu anroputmoB. Knaccesl 3anad P u NP, npumepst. CBogumocTs 3a1a4 o Kapny
u Teropunry. NP-nonnora. Teopema Kyka — JleBuHa.

Knaccel 3anau no nmamsitu: L, NL, coNL, PSPACE. Mx cooTHolIeHHE ¢ KiaccaMu 3aj1a4d 1o Bpeme-
HU.

BeposarHocThsie anroputmsl. Knaccesl 3agau BPP, ZPP, RP.

[Toaxombl K MPOEKTUPOBAHUIO aJITOPUTMOB: «Pa3eisii U BIACTBYH», JMHAMHYECKOE POTrPaMMHM -
poBaHue, XKaJHas CTparerus. AJITOPUTMBI COPTUPOBKH, JBOMYHOTO TOHUCKA, OBICTPOE BO3BEICHUE B
CTETeHb, BEIUHCIICHHE paccTOsHUS JIeBeHITeliHa. J[BONYHbIE 1epeBbsl TOUCKA, KydH, XeII-Ta0IHIIbI.

10. AHaJIM3 JaHHBIX H OCHOBBI MAIIMHHOIO0 00y4eHHUsI

Bunpl 3a1a4 mammHHOTO 00yueHus. 3agada kinaccuduxanuu. [Ipocreifme MeToas! kiaccuduka-
LMU: pelIaroiye nepesbs, k Onkalmx cocenel, TMHeHas perpeccusi.

Onenka kauecTBa 0Oy4eHHs: TOUHOCTb, NOJIHOTa, F-Mepa. SIBnenue nepeodyuenus. Obyuaromias
1 BajJIxuJalilMOHHAas1 OIITMOKA. Perynﬂpmaunﬂ AJIrOpuTMOB Knaccmbnxaunn M BOCCTAHOBJICHUA PCTPECCCUN.

[TonsiTue cnoxxHOCTH 3a1aun 00ydeHus no BamHuky — YepBOHEHKUCY.

Knacrepuszauus: meton k cpeanux, nepapxudeckas kiaacrepuszanus. [louck 3aBucumocteil B qaH-
HBIX. ACCOIIMaTUBHBIE MPaBUIIA.

3amaun ¥ METOJIbl aHAJIM3a TEKCTOBBIX JaHHBIX. TeMaTuyecKasi KaTeropu3alysi, KjiacTepu3anus
JOKYMEHTOB, aHAJIN3 MHEHUH, HH(OPMALIMOHHBIN MOUCK, MAITUHHBII ITEPEBO/I.

Cnncok pekoMeH1yeMo# JINTepaTyphbl:
1. AneckepoB @.T., Xabuna 3.J1., HIBapi /I.A. bunapusie oTHomIeHUs, Tpadbl U KOJUIEKTUBHBIE pelle-
Hug. — M.: ©®m3marimt, 2013.
2. Apuonsa B.U., O6sikHOBeHHBIE AU depennnanbable ypaBHeHus. — M.: Hayka, 1984.
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3.4 Conep:xanue TnPOrpaMmMbl OLEHKH 3HAHMHA 1O TNPOPUII0 TOATOTOBKH
«05.13.18 MaremaTu4eckoe MOAeIMPOBAHME, YMCJICHHbIE METOAbI U KOMILJIEKCHI
NnporpaMmm»

BerynurensHblil 5k3amMeH B acnupaHTypy no cneuuansHoctH 05.13.18 «Maremarnueckoe
MOJICIUPOBAHME, YWCJIEHHbIE METOJbl M KOMIUIEKCHI IpOrpamMm» IPOBOAUTCS B YCTHOM ¢dopme ¢
00s13aTebHBIM 0(OPMIICHHEM OTBETOB Ha BOIPOCHI OMiieTa B MUCbMEHHOM BHIe. [locTynaromue 10 KHbBI
IIPOAEMOHCTPUPOBATH 3HAHUE CIICAYIOLIUX TEM:

Pa3gen 1. MaremaTnyeckoe MOAeTHPOBAHHE

1.1.0cHoBBI MaTEMATHY€CKOT0 MOJEJTHUPOBAHUSA
OcHOBHBIE IPUHIIUITBI MATEMAaTUYECKOTO MOJIeTMpoBaHus. Bunsl Matemarndeckux moaeneii. O0
JACTH TPHUMEHCHUs. [IpUHIMIBI MOCTPOCHUS MaTeMaTHYeCKUX Mojelieid. MeToapl HCCIeIoBaHUS
MaTeMaTUYeCKHUX MOJIECNCH.
KoMribroTepHOE M UMUTAIIMOHHOE MOJICTTUPOBaHUE. METOMOIOTHSI IMATAIIMOHHOTO MOJICITUPOBA-
Hus. O6nacTh npuMeHeHHs. MareMaTHIecKuil armapar UMUTAIIHOHHOTO MOJIeTpoBaHus. [IpuHIUITE 1
METOIBI TOCTPOCHHS MU TAIIMOHHBIX MOJICIICH.
KoMmribroTepHbIe Cpe/bl U 361K UMUTAIIMOHHOTO MOJICITHPOBAHUS.

1.2. MaremaTudeckuii anaau3 u 1upgepeHnnaIbHbIe YPABHCHUS

HccnenoBanue TOYeK ONTHMyMa W mepernba (GyHKIUH OJHOH NEpeMEHHOM ¢ IMOMOIIBIO
npou3BoAHbIX. [loaHbIE cucTeMbl GYHKIMH (TIOJTMHOMBI U TPUTOHOMETpUYecKkrue QpyHKuun). Paznoxenue
MIPOU3BOJILHON (DYHKITHH IO MOJTHOM cucTeMe (YyHKIUI; OCTaTOUHBIH UJeH.

OO6bIkHOBeHHBIE TG depeHIInaTbHbIe YPaBHEHUS: TEOpEMA CYIIECTBOBAHUS U €IMHCTBEHHOCTH,
JUHEIHbIE YpaBHEHHsI TEpPBOTO W BTOPOTO TMOPSJIKOB, OJHOPOJHBIE YpaBHEHHUS, KiacCU(PHUKAIUSI
CTallMOHAPHBIX TOYEK.
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1.3. MeToanl oNITHUMU3AIHAU

Maremarudeckoe NporpaMMHUpoBaHue. THIBI SKCTPEMYMOB (YHKIHMH MHOTHX IE€PEMEHHBbIX,
YCIIOBUSL JIOKAJIBHOIO JKCTpEMyMa, MeTon MHokutened Jlarpawka, ux wuHTepnperauuss. OCHOBHBIC
MOHATHS BbIMyKJoro nporpammupoBanus. CemioBeie Touku. dynkuus Jlarpanxka. Teopema Kyna -
Takkepa u ee reomeTpuuecKasi UHTEPIPETALIHSL.

@opmynupoBka 3aaaud JuHeHoro nporpammupoBanus (JIIT). Ilonstust onmopHoro miaHa u
0a3mca, BBIPOXKJACHHOCTh W HEBBIPOXKAECHHOCTh 3anad JIII, OCHOBHBIE NPUHIMITEI CHUMILIEKC-METO/A.
OcHoBHble Teopemsl JIIT.

JluHamMuueckoe NporpaMMHUpPOBaHHUE.

1.4. Aareopa

JIuneiinoe npoctpaHcTBO. JInHeitHas 3aBUcUMOCTh. bazuc. CucteMbl IMHEWHBIX YpaBHEHUN
(CJIY). Kpurepuii coBmectHocTr CJIY. OOparHas u riceBIooOpaTHas MaTPHUIIBL.

JIuneiinble oneparopbl. COOCTBEHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS KBAIPaTHON MaTpUILIbI U
CUMMETPUYHON KBaJlpaTHOM MaTpulibl. JlnaroHanusanus MaTpuLbl JuHEHHOro oneparopa. CUHTYIspHbIE
qyclia IPSMOYTOJIbHBIX MaTPHUIl U UX CBA3b C COOCTBEHHBIMH YMCIIaMU aCCOLIMMPOBAHHBIX Marpull. Mar-
PUYHBIE PA3IIOKECHMS.

CkanspHoe npoussenenue. OproroHanbHocTh. [Iponecc oproronanusanuu I'pama — [lImuara.

bununelinple M KBaaparuyHble (OpMBI.  3HAKOOMNpEIENEHHbIE U  IOJyOIpeesIeHHbIe
KBaJpaTUYHbIE (POPMBI U UX CBOUCTBA.

1.5. OcHOBBI TEOPHHU BEPOATHOCTE U MATEMATHYECKON CTATHCTHKH

CrnyyaitHble BenuuuHbl. Pacnipenenenye qJUCKPETHBIX CIyYalHbIX BETUYMH. XapaKTEepUCTHKU pac-
npeneneHuii. OCHOBHBIE 3aKOHBI pAaCHpEeNieHUsT HENPEPBIBHBIX CIIy4YailHbIX BeIWYUH. DYHKIUH
IJIOTHOCTU PACHpPENEICHUs, CBOUCTBA U KBAHTWIA OJHOMEPHOM, IBYMEPHOW U N-MEPHON HOPMAaJbHOU
cllydaiiHOHM BennuuHbl. Pacnpenenenus xu-keaapar, Cteronenra, CHenexkopa — @uiiepa, JOTHOPMaabHOE
U PaBHO MEPHOE.

3akoH Oompmmmx uucen (B Qopme YeOwlméBa) Kak BbIpaKEHHE CBONCTBA CTAaTHCTUYECKOM
YCTOMUYMBOCTH CPEAHETO 3Ha4eHMs. LleHTpasibHas npenenbHas TeopeMa.

I'enepanbHast COBOKYIHOCTh, BBIOOPKA U €€ OCHOBHBIE XapaKTEPUCTUKH (CpeHee 3HaYeHUE, TUC-
Nepcusi, ACUMMETPUS, KBAHTUIIH, QYHKIIUU pacrpeesieHus U IoTHocTr). [loHsiTHe cTaTucTuueckoi ru-
IIOTE3bl U CTATUCTUYECKOTO KpUTepHsi. OCHOBHBIE TOHATHS TEOPUU CTaTUCTUYECKUX OLIEHOK M CBOMCTBA
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OLICHOK (HCCMCI_HCHHOCTI), COCTOATCIBHOCTh, aACUMIITOTUYCCKAsA HOPMAJIbHOCTD, 3(1)(1)6KTI/IBHOCTB).

1.6. Cay4aiinble npouecchl 1 TEOPUsi MACCOBOI0 00CTy:KUBAHUS

CiyuyaiiHple ITpOLECChl, OCHOBHbIE MNOHATHS, MX Kiaccupukanus. Koneunsle nenu Mapkosa.
Oproauyeckas Teopema. YpaBHeHue Yenmena — KosMoroposa Jiisi IUCKPETHBIX U HENIPEPHIBHBIX LIETIEH.

[Tonsatue cucrempr MmaccoBoro oOcmyxkuBanus (CMO). Kmaccupukamuss CMO. Cucremsl
MaccoBOTr0O 0OCITyKHBaHUs ¢ OTKazamMu. CHCTEMBI MaCCOBOTO 0OCTY)XKHBaHUS Oe3 0TKa30B. [10TOK 3asiBOK.
[Ipocreiimmii notok. [Torok ¢ nepemeHHbIM napamerpoM. CranmoHapHelie notoku. [lotoku tuna Ilanbma.
[IpenenbHast Teopema. MapkoBckuii MOTOK. YpaBHeHHs Opinanra. llpomecc Tuma «rubenb u
Pa3MHOKEHHUED.

1.7. IluckpeTHbIi aHAIN3

KomOuHnaropuble MeToAbl IUCKpPETHOro aHanm3a. Kiaccumueckue 3agaud  KOMOWHATOPHOTO
aHanmu3a. Pa3Ouenus u pasmemieHusi. OCHOBHbIE KOMOWHATOPHBIE TOXIECTBA. 3aauydl O KOIMPOBAHUHU
nHpopmanuu. [lepeuncianTenpHbIe 3a1a4M O HA3HAYCHHUSX.

DnemeHTapHasi Teopust MHOXeCTB. bysnesa anreopa. Jloruka BrickassiBanuii. [loctpoenue [JHO u
KH® noruueckoit pynkuuu. Jloruka npeaukaroB nepBoro nopsaka. Teopema o neaykiuu. Teopema o
IIOJIHOTE. METO/IbI IOTHYECKOTO BBIBOJIA.

bunapubie oTHomEeHHs U rpadsl. CiocoObl peAcTaBiIeHus rpados.

ITytu B rpade. CBsizHOCTB. Teopema 0 CBA3aHHOCTHU JIBYX BEPIINMH, UMEIOLINX HEYETHYIO JIOKAJIb-
HYIO CTeNeHb. MakcuMallbHOE YHcio pedep B rpade ¢ n BeplIMHaMU U K CBI3HBIMM KOMIIOHEHTaMH. J{o-
CTaTOYHOE YCJIOBUE CBSI3HOCTH Ipada ¢ n BepimnHamu. [lepeBbsi. CBA3aHHOCTB JIIOOBIX ABYX BEPIIMH Jie-
peBa eIMHCTBEHHBIM IIPOCThIM myTeM. [IpobiieMa Bu3yanu3auuu JepeBbeB.

DOUepoBBl YT U HUKJIIBL. AJITOPUTM MOCTPOEHUS 3ilJIepoBbIX HUKIOB. OIEHKa CI0XKHOCTH ajro-
putMa. ['aMHIIBTOHOBBI MyTH M LUKJIBL. CIOXHOCTbH 3aJadyd MPOBEPKU CYIIECTBOBAHUS TaMUJIBTOHOBA
nukiaa. Haxoxkienue kpardaimx myTei B OpMeHTHPOBaHHOM rpade.

1.8. OcHOBBI TEOPUM NPUHATHSA PelIeHUI

Knaccudukarus 3a1a4 npuHATHS peIIeHUNA. DTarbl IPUHIATHS PELICHUH.

Mogenu uHAMBHUIYaIbHOTO BhIOOpa. OTHOIIEHUS IOpsAKa U KBazumnopsaaka. OyHkuus Beioopa.

[TonsTHS HacIenyeMOCTH U HE3aBUCUMOCTH. TeopHsl MOJIE3HOCTH.

OKCHEpTHBIE METOABI B IPUHATHU penieHui. [IpuHsaTre pemennii npu MHOTUX KpUTepusx. MHo-
xectBo [lapero. [Ilpomemypsl BbeIOOpa vacTm  MHOkecTBa Ilapero. Metoasl  pemieHus
MHOTOKPUTEPHAJIBHBIX 3a]1au: METOABI CBEPTKH, IOPOTOBBIE METO/BI.
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Ananus 3¢ dextuBHOCTH 3aTpaT AD3 (MeTOABI 3aTpaThl-d(HPeKT).
CucTeMbl OIICPIKKH MPUHATHUS perneHuil. CoBpeMeHHbIE HHCTPYMEHTAIIbHBIC CPE/ICTBA M CUCTE-
MBI TIOAJICPIKKU TPUHSATHS PEIICHHUN.

Pazgen 2. UncjaeHHbIe MeTOAbI

YucneHHble METOABI JINHEHHOM anreOpbl. Berunciienne HauOoJIbLIETo 110 MOAYII0 COOCTBEHHOTO
3HaueHus MaTpuilsl [IpsiMbie 1 uTepanronnbie MeTobl. CIIOCOOBI YCKOPEHHS CXOIUMOCTH. | pagueHTHbIe
MeTOJIbl. MeTO/Ibl OpPTOTOHANIU3AIUH.

MeTo/1 KOHEUHBIX Pa3HOCTEH U KOHEUHBIX 00bEMOB, METOJT KOHEUHBIX AIEMEHTOB. AIIPOKCHMA-
LU, YCTOWYMBOCTb U CXOAUMOCTb. TeopeMa 0 cxoguMocTH. KOppeKTHOCTh TOCTaHOBOK KPAeBbIX 3a7a4
MPY UX YUCJICHHOM alMpOKCUMAIWH.

OCHOBHbBIE YHCJICHHbBIE AITOPUTMBI PELICHUS OOBIKHOBEHHBIX JU(depeHIInaTbHbIX YPaBHEHHI:
Meronbl Pynre-KyTTel u Anamca.

Paznen 3. UndopmaTuka v 0CHOBBI pa3padoTK NPOrPaMMHOI0 obecnedeHnst

3.1. AropuT™MbI M CTPYKTYPbI JaHHBIX

ITonxompl K MPOEKTUPOBAHUIO AITOPUTMOB: «Pa3JeNsii U BIACTBYi», JMHAMUUYECKOE ITPOrPaMMH-
poBaHUe, KaJgHas CTpaTerusi. AITOPUTMBI COPTUPOBKH, JBOMYHOIO MOHMCKAa. AJNTOpUTMBI Ha Tpadax:
o0xon rpada, NOMCK KpaTdaWlMx IyTed, MOCTPOEeHHEe MHUHUMAJIBHOIO OCTOBHOTO jAepeBa. JIBomdHbIe
JIepeBbs MOUCKA, KyUH, XeII-TaOIUIIbI.

Mammna Tetopunra. Tesuc Uepua. Hepaspemmmocts npoOneMbl 0CTaHOBA MallIMHbl ThIOpUHTA.
Ananu3z cioxsHoctu ainroputmoB. Kmaceel 3amay P u NP, npumepst. CBoaumocts 3anad no Kapny u
Teropunry. NP-nonnora. Teopema Kyka.

3.2. IIporpammHoe obecneyeHue

OcHoOBHBIE BU/IbI TPOrpaMMHOT0 obecrnieueHus. [IporpaMMHbIe TPOITYKTHI U CEPBUCHI.

ApXHUTEKTypa MNpOTrpaMMHBIX CHUCTEM. TEXHOJOIMM NPOEKTUPOBAHUS IPOTPAMMHBIX CUCTEM.
Mertonosnoruu pa3paboTku rnporpaMmHbIx cucteM: Agile, RUP, Scrum.

[IpuHIMIBI pa3paboTKH YeTOBEKO-MaIIMHHOTO UHTepdeiica.

CereBble TEXHOJIOTHH.

basbl qanHbIX. OCHOBBI PENALMOHHON anredpsl. @yHKIMOHAIbHBIE 3aBUCUMOCTH. HopMabHbIe
(bopMBI.

TecTupoBaHue MporpaMMHOToO oOecredeHusl.
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