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1. HIOACHHUTEJBHAS 3AIITNCKA

IIporpaMma KOMIUIEKCHOTO 3K3aMeHa JUISl MOCTYHAIOLIHX B MarucTparypy
DenepalbHOr0 rocynapcTBEHHOrO GIOJDKETHOr0 06pa30BATENHFHOIO YUPEKICHHS
MHK/IIO3MBHOTO  BBICIICTO  0Opa3oBanms  «MOCKOBCKHMH  TrocyaapcTBEHHBIIT
TYMaHUTApHO-DKOHOMHYECKHH  YHHBEPCHUTET»  COCT4BJIEHA  HAa  OCHOBE
(heflepalBHOrO  rOCYNApPCTBEHHOTO  0GPa3’oBaTENBPHOTO — CTAHIAPTA  BBHICLIETO
oOpasoBaHus 10 HanpasieHuto noarorosku 01.03.02 Ipuknagnas mMaTeMaTuKa u
HH(pOpPMATHKA.

CTpykTypa U CoOmepXaHMe NpPOTPaMMbI OTBEYAET XapaKTepy H YPOBHIO
3HAHHH W HABBIKOB, HEOOXONMMBIX OyAyIleMy MAarkcTpaHTy IS YCIIEIIHOTO
oOy4eHHsS B MarucTparype M paboTe Haj MaruCTepCKOM auccepTariedl o
Hanpapyienuio nmoarorosku 01.04.02. «Ilpuknagnas MaTeMaTika U HHGOPMATHKAY

IIporpamma ODKHA CIOCOGCTBOBATH YCBOEHHIO, KPUTHYECKOMY aHallu3y H
OLICHKE NOCTIKEHHH MHPOBOM MBICTH B 00J1aCTH MaTEeMAaTHKHM M HMH(OPMATHKH,
FOTOBHOCTH K  CaMOCTOATENbHOMY  OOyYEHHIO  HOBBIM  METOJaM  H
HCCIENOBATEIECKUM IIPaKTHKaM B 001acTM MaTeMaTHKH W WMH(OPMATHKH, K
CaMOCTOSATENBHOMY YITyOJI€HHIO TPO(ECCHOHANBHON OATOTOBKH M OCBOEHHIO
CMEXXHBIX 00J1acTel 3HAHUS.

Pl mpaKkTHYeCKH OpPHEHTHPOBAHHBIX BOIPOCOB TpebyeT OT OyAylIero
HCCIIEA0BATEIIS MPOSBIEHUS MPOGECCHOHATBHON KOMITETEHTHOCTH ¥ CIIOCOOHOCTH
OPHEHTUPOBATHCS B Pa3sIMYHBIX  acmeKTax [IPOTPaMMBl, yMEHHUS
TPaHCHOPMHUPOBATh IIONYYEHHbIE 3HAHMS OTHOCHTENBHO KOHKDETHOTO OBGBEKTA
CBOET'0 HCCIIeIOBaHHUSA B pamMKax OynyIel mpodecCHOHanbHOM AeaTeIbHOCTH.

Ilpu orBeTe Ha mpemnaraeMble BONPOCH aGHTYPUEHTY Cle[yeT [OKa3aTh
BI3JICHHE TIOHATHHHO-TEPMHMHOIOTMYECKMM  almapaTtoM, IPOSBHTh 3HAHHE
OCHOBHBIX MaTeMaTHYEeCKHX 3aKOHOB M (OPMYJ, YMETh HCIIOIb30BATh
COBpEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHH B CBOEH IESTENBbHOCTH, a TAKKe
yKa3aTh BO3MOXHOCTb KX IIPHMEHEHHS B UCCIIENOBATENBCKOM paboTe.

Ilenb BCTYMATENBHOTO HCIBITAHHUS: ONPENETUTh FOTOBHOCTD M BO3MOXHOCTD
NIOCTYNAIOIIEr0 OCBOMTH BBIOPaHHYIO IIPOTPaMMy IIOATOTOBKM M BBISBHTH
Hay4YHbIC HHTEPECH! M MOTCHIMATBHEIE BO3MOXHOCTH B chepe Oyayweli HaydHO-
HCCIIEIOBATENIbCKOM paboTEHI.

3ajmaqu:

® BBISIBUTH CIIOCOOHOCTH aOUTYpPHEHTA K HAYYHBIM H3BICKAHUSIM:;

® BBISBHTH CIIOCOOHOCTL aOHTYpHEHTA K CAMOCTOSTEILHOMY 00YYEHHIO;

® BBIIBUTH CIIOCOOHOCTH abWTypHMEHTa K aHAIN3y W YCBOEGHHMIO TOTy4aeMoil
HH(POPMAIIHH.

Hacrosimias nporpamma paspabotana B COOTBETCTBHH C 3aKOHOIATENBCTBOM
PO u mnpemHasHayena i aGUTYpHEHTOB, HMEIONMX MpaBO  CaBaTh



BCTYNHTENbHBIE UCIIBITAHUS B (POpME, YCTaHABIHBAEMOM By30M CaMOCTOSATENBHO.
Marepuansl nporpaMMbl MMEIOT LENbI0 OKa3aTh MOMOINs aOUTYPHEHTaM B

MIOATOTOBKE K BCTYIIUTENEHOMY 3K3aMEHY, COIEPIKaT XapaKTePUCTHKY H OIIMCAHUE

IPOIeAypbl 9K3aMeHa, IIEPEYEHb BOIIPOCOB, CIIUCOK PEKOMEHIyeMO# JINTEPaTypEL.

2. COAEPXAHUE IMPOT'PAMMBI BCTYIIUTEJBHOI'O
HCIIBITAHUA
Teopus BeposiTHOCTeli H MATEMaTHYECKAs CTATHCTHKA

Crnyyaiinbie co6pITHs. OCHOBHBIE IIOHSTHUS TEOPHH BeposiTHOCTEH. TeopeMsl
CIIOXXCHUSI U YMHOXXEHHS BEPOATHOCTEW M HMX OCHOBHBIE cieAcTBHsS. DopMysisl
baiteca. Ciy4aiiHble BenMYMHBL. MaTeMaTHUeCKOe OXHAAHHE W IAUCIEPCHA
JAMCKPETHOH  CIIy4alHOH BENWYMHBL. 3akoH Oonpmmx umcen. DyHxims
pacmpeZieieHHsl  BEpOSTHOCTeH  ciay4aHOM  BenuwuuHbel.  HopmaneHoe u
TI0Ka3aTeapHoe pacnpeencHue. Cucrema ABYX CITyYailHBIX BEJIHYHH.

MareMaTudeckasl CTaTUCTHKA. OJIEMEHTBl MaTeMaTHYeCKOM CTaTHCTHKH.
Beibopounbii  meton.  CTaTHCTHYECKHE OLEHKH OCHOBHBIX — [1apaMeTpOB
pacnpenenends. Meron pacuéra CBOAHBIX XapaKTEPUCTHK BBIOOPKH. DIIEMEHTSHI
TEOPHH Koppensaui. CTaTHcTHYecKas MpoBepKa CTATHCTHYECKHMX THIIoTe3. MeTos
Monte-Kapito. Ilennu Mapkosa.

AJITOpHTMH321Us H NIPOrpaMMHPOBaHHE

OcHOBHBEIE TOHATHSA aNroputMu3anuu. Anroput™m. CBONCTBA alrOpUTMA.
Croco0bl 3anKMCH alrOpHTMOB. ANropUTMH3aIMs. AJNTOPHTMHYECKHM IIpoLecC.
Tunel BEIYHCIUTENBHBIX TponieccoB JIMHEWHbIE, BeTBAMECS M LIUKIMYECKHE
anroput™Mel. KaHOHHMYECKHE alNrOpUTMHUYECKHE CTPYKTYphl. HMrepanmoHHsIe
IMK/IbL. BBMHCIEHHE CYyMMBI 3JIeMEHTOB OECKOHEYHOro psja. PekyppeHTHOE
COOTHOIIIEHHE JJIA BBIYMCIICHHUS OYEpedHOro cjaraeMoro. Peanusanms Metona
MOCIECIOBAaTENBHBIX  IPUOMDKeHHH.  AJNTOPHTMBI  TOMCKA B MAacCHBE.
ITocnenoBarenbHbId MOKMCK C HCIONB30BaHUEM OapbepHOro snmeMeHTa. BuHapHEBII
MOMCK B  YHNOPANOYEHHBIX MaccuBaX. CpaBHHTENbHas  XapaKTepPHCTHKA
aIrOPUTMOB.  AJITOPUTMBI ~ COPTHPOBKM MAacCHBOB. [IpocTble  ajropuTMBsI
COPTHPOBKH: COPTHPOBKA BEIOOPOM, 0OMEHOM H BCTaBKaMH. BEICTpast COPTHPOBKA.
OQhEKTUBHOCT AITOPUTMOB COPTUPOBKH. CTaHIapPTHEIE TUIBI JAHHBIX B S3BIKAX
IIPOrPAaMMHPOBAHHUS  BBICOKOTO  ypoBHS. CKaldgpHBIE THIBI:  YHCJIOBLIE,
CHMBOJIBHBIE, TOTHYecKUH. CTpyKTYpHpOBaHHbIE THITbI: MACCHBEI, CTPOKH, 3alIUCH
(cTpykTypsl). YKazarenu. JIuHaMH4YeCKHe CTPYKTYpBL. OTalbl IOATOTOBKH W
pemenus 3ana4 Ha OBM. OcHOBHBIe 3Tambl MMOATOTOBKH M pELIEHHME 3a7ad.
Otnazaka v TecTHpoBaHue Iporpamm. JIoKyMeHTHPOBaHUE IPOrPaMMHEIX CPEJICTB.



Ba3bl JaHHBIX

AnmunuctpupoBanne SQL server. YcranoBka SQL server. Ympapmenue
cimyx6amu. Hactpoiika npaB noctyna. OCHOBEI TEOPHH PENISIIMOHHEIX 6a3 TaHHEIX.
Tunbr nanneix. Ilepsuunbiii xmod. Omepanuu pelsuuoHHON anre6psr. Teopus
HopManusauuy. [lomstwe 1H®, 2H®, 3H®, 4H®. Oneparop SELECT.
TpamuioHHBle OmepalMd HajJl MHOXECTBaMH. McHonb30BaHWE B 3ampoce
HECKOJIbKMX HCTOYHUKOB 3amuced. DyHkuuu. OYHKIUH I8 paboTel co
3HAYCHUAMM JaThl W BpeMeHH. DPyHKIHMH paboThl cO CTpoKaMH. UYHCIOBHIE
¢ynximu. Arperatasie dynknun. ITpeoGpaszosanue fanHbIX. COCTaBHbIE 3aIIPOCHL.
Onepauyu coenunenus. SBHple onepanuu o6beaunenus. Pasnocts. [lepeceyenue.
Group By Having. 3anpocsl monuukanun maseeix. DML, Insert Into, Update,
Delete. Xpanumbie npouenypsl. Cxaisiprble ¢yHKud. OYHKIMH, BO3BPAIIAIOLIHE
TabnuuHoe 3HaueHHe. Kypcopsr. I{uxiel, YcnoBus.

BoI4HCIATE/IbHbIE CHCTEMBI, CETH H TeJIEKOMMYHHKAIHH

Opranuzanua OBM. Hcropust passutus cpeacts BT. ITokonenws DBM.,
Knaccupukamun OBM. Ilonstue apxutektypsi DBM. ®OyHKUHOHATBHAS cxeMa
OBM. Vzuet OBM u kanans! cBs3d. Ipunnune: don Heiimana. IIpurcToHCKas
apxutektypa OBM. Knaccuduxanus Onunna. IIpoueccopHslii KoHBeiiep.
Meuorosinepsslii mponeccop. MHoromponeccopHsie CucTeMBl. ApudMeTHUecKue
OCHOBbl  (yHKuMoHHMpoBaHHs OBM. Ilpexncrasnenue umcen. JIBowunas
apumernka. Jlormdeckue OCHOBEI (yHKuHOHMpOBaHus OBM. ITpemuxaTs
Hopmamuzarus. Jlorudeckuii snemenT. Koneunsriit nndposoii apromar. Kirouesoit
pexuM paboThl TpaH3ucTOpa. OneMeHTHass 6aza OBM. Tpurrep. Permcrp.
Cymmarop. Ilepconaneneiii kommstotep. Kopmyc IIK. Marepunckas miara.
Kanans! cBasu mexny ysinamu [1K. Iponeccop. OnepaTtusHas namsath. CHCTEMHBIE
pecypcer IIK. Bupeononcucrema ITK. Monutop. IloctosiHHas mamsats B IIK.
Buemmnne wmaTepdeiicsl. Illuna USB. VerpoiictBa BBojga W BBIBOJA.
Mynbrumenuiinple  ycrpoiictBa. [Iporpammuoe ympasmenne DBM. OcHOBEBI
NporpaMMHOro  ymnpasineHuss OBM.  AnroputmM. Mamvegas — xoMaHza.
Kommstoteprast nporpamma. IIporpammuoe oGecreuerne DBM. OnepanuonHas
cucrema. Ilponeccel W motokw. BEITecHsOmas MHOroszamadynocTh., Paiinopas
cucteMa. KommnbiotepHsle ceTH. [loHSTHE BBIYHCIMTENBHOM ceTH. KOMIOHEHTHI
cereii. OcHOBHasi 3a7aya CETEBOrO B3aMMOJICHCTBHSL. Knaccudukanuu cerei.
KommyTanus B cersix. Ilonstue Tononoruu. [ToHsTHE MHOrOYpOBHEBOH MOJIENH
CeTeBOro B3auMoJeicTBuA. CeTeBOH IPOTOKON M NMPOTOKOIBHEIM cTek. Mojens
OSIL. Mogens creka TCP/IP (DoD). Cerepas apxutekrypa. CeTeBoii uHTepdeiic.
Meronsl moctyma k cpene nepenaun. KomumpoBanwe curHanos. Ousmdeckas
aapecanus. CereBoi kanp (dpeiim). Apxurexrypsl Ethernet, Wi-Fi, BlueThooth.



Anpecauust B KOMIBIOTEPHBIX CeTAX. AJIpeCHOe MpocTpaHcTBo. IPv4-ampecarus.
ARP. IPv6-anpecanusa. DHCP. DNS. Texuonorus NAT. TpancnopTHsIi ypoBeHb
mogenu TCP/IP. Ilporokonsr TCP u UDP. Merons! B3auMOIECTBHI B
reTeporeHHbx cetax. Mapmpyrusanus. Poyrep. Ilpotokonsr RIP u OSPF. Cetu
obwero nmonb3oBaHus. Cers Uurepher. Cnyx6a Web. O6naunble TeXHOIOIHH.
Texnomnorus VPN.

CucreMHOe H IPHKJIATHOE POrPaMMHOE oGecreyeHne

Onepaunonnbie  cucreMel.  ONEpalMOHHBIE — CHCTEMBI M CpeJpl.
BhIYMC/IMTENBHBIA IPOLECC B €r0 MOHUTOPHHT, TUCIETYEPH] 3a1ad. BBO/BEIBOL
JaHHBIX, paboTa C (aiioBbIMU cuCTeMaMH. [IpuKiajHble MAKeTH IpoOrpamM,
METOABl  pa3BepTHIBAHHS, HHCTAJULALIMM,  CONPOBOXAeHHSI.  CHCTEMBI
NporpaMMUpOBanus. [lakeTHble M IMANOroBBIE CHCTEMBI IPOrPaAMMHPOBAHHSL.
OnHOA3BIKOBBIE M MHOTOS3BIKOBBIE BM3yalbHBle cpensl. Oriagka mporpamm,
nebarrepsl 1 MOHMTOPHI pecypcoB. ITpoexTsl  Ux HacTpoiika. IIpoekTHpoBaHue
nporpaMMm. TeXHONOTMH INIPOrpaMMHpPOBaHHs, NPOrpaMMHas cucreMma. IloHSTHE
nporpamMMHoro mnponykra. IIporpammusle cnenuduKanuuu W TpeOOBaHHS K
nporpamme. Mutepdetic u tpebopanus k HeMy. Bepudukanms TectupoBaHHe H
OTNajiKa, BHEAPEHHE M COIPOBOXIEHUE. Paspaborka mpunoxeHuil. [loarotoska
CaMOCTOSITEIIEHOTO TIPOEKTA U BBIOOP MmiaThopMbl BeraucieHuii. OrpaHndenus ais
Windows/UNIX. Hacrpoiika omiuii KOMIIMJIATOPOB JUIi  BBEIYMCIIEHHIA.
Komnunsropsr ceoboanoi muiienzun GNU. Kommunsropsr GNU mis Windows.
IIpumeHenne rpa@U4ecKUX IPUMUTHBOB M BU3yaIH3aI[Hs. I'padugeckue
CTaH#apTel M NpUMUTHBEL. CTpykTypa M Oubnuoreka OpenGL. Wntepdeiic
nporpammupoBanuss CUDA, OpenCL.

MeToabl ONTHMH3ALHH

3ama4d, TNPHBOAAIIME K MCCIENOBaHUIO (YHKIMA M (PYHKIHMOHAIOB Ha
dKCTpeMyM. MareMaTnyecKas IOCTaHOBKa 3alauyd Ha Ge3yCIIOBHBIM M YCIOBHBIH
akcTpeMyMbl. HeoOXoluMBble M JOCTaTOYHBIE YCIOBUS. METOJBI U alrOpPUTMBI
pelleHus 3a7a4 Ha O€3yCIOBHBIM M YCIOBHBI OKCTPEMYMEL JNeMEHTHI
BapHAllMOHHOTO HCYHCIeHMs. 3anada o OpaxucroxpoHe. OCHOBHBIE TOHSTHS,
CBSI3aHHBIE C 3KCTPEMYMOM HHTErpaibHOro (yHkuuoHana. [Ipocreiimas 3amaua
BapHallHOHHOTO HcuHciaeHus. OCHOBHas JieMMa BapHAallMOHHOIO HCUHCITEHHS.
Heobxoaumoe ycinoBue skcTpeMyMa. YpaBHeHue Diinepa. DJIeMeHTH! THHEHHOro
nporpaMmupoBanus. KaHoHWueckas, OCHOBHas W o0OINas 3aJa4d JHHEHHOro
nporpaMmupoBanusa. CHMIUIEKC METON pelleHHA KaHOHMYECKOH 3ajadqm.
YeThIpEXITaNHBIN AITOPATM CHUMILIEKC METO/IA.



3ammnTa KOMILIOTEPOB H ceTel

HNudopmanmonnas Oe30macHOCTh: MOHATHS M ONpeJeNneHus. Pomb
UHPOPMAIIMOHHONH Oe30I1acHOCTH ¥ ee MEeCTO B CHCTEeMe HaI[MOHAIBHOM
Oe3omnacHOCTH, HHGOPMALMOHHAS 0€30I1aCHOCTh, €€ OCHOBHBIE COCTAaBIISIOIIHE U
acnekThl.  Yrpossl HMHGOpPMalMOHHOH Oe3omacHocTH. IIOHSTHE  YIpo3EI
HHQOPMalMOHHOH  6Ge30macHOCTH, KiacCHMHKAIMs Yrpo3 10  pas3iIuYHBIM
npusHakaM. BpenonocHsle mporpamMmel.  I[loHATHE BpeIOHOCHBIX NPOrpaMm, HX
KJIacCH(pHKalHs, CIIOCOOB! PacCIIpOCTpaHEHHs BPEIOHOCHBIX IporpaMMm. MeToibl U
CpEeICTBa 3alllMThl KOMIBIOTEpHOH HHpopManuu. [IporpaMMHO-TEXHHYECKHE
MEeTOIBl OOHApy)XE€HHs BUPYCOB, aIMHHHCTPATHBHO-TEXHOIOTMYECKHE METOBI
3allUThI, OCOOCHHOCTH 3alIMTHl MHQOPMAIMH B IIEPCOHAIBHBIX KOMIIBIOTEpAX.
Hayka kpunrorpadus, KpHNTOrpaduueckue MeTObl 3allluThl HH(POPMAIHH,
KPHUIITOCHCTEMBI, YIpaBIeHHE KIIOYaMH, SJEKTPOHHAS LU(PpPOBas IOMIHCE.
JInnensupoBanue ¥ cepTUdUKaLus B 0OMacTH 3amuThl MHpopManuu. IToHSTHS
JHIEH3UPOBaHUA W CepTH(HKAUMM B o00JacTH 3ammThl  HH(OPMALWH,
HOpDMAaTHBHas IIpaBoBas 0a3a CHCTEeMBl CepTUHKAIMH CPEACTB  3allUThI
vH(pOpMaLluK, NOPANOK MpPOBENeHHs NHIeH3upoBaHus. Kputepun 6esomacHocTy
KOMIBIOTEPHBIX cucTeM. Knaccel  0€301acHOCTH ~ KOMIIBIOTEPHEIX  CHCTEM,
KaTeropuH TpedoBaHUi 6e30I1aCHOCTH KOMITBIOTEPHBIX CHCTEM

Yncaennblie METOIbI
IlonsiTHe O0 TOYHOM M NPHOMKEHHOM pEIIeHHSX YHCIOBBIX YpPaBHEHHI.
Metonsr  npuOMIXEHHOrO  pellleHHsT  YHCIOBBIX  ypaBHeHuWil.  Merozsl
npuOIMKEHHOTO BEIYMCICHHUS 3HAUeHUH GyHKUMI. MeTOnbl HHTEpIIOIMPOBAHUS U
aNnnpoKCHMalMu (QyHKIMH. MeToabl YUCICHHOTO pelleHHsS CHCTEM JIMHEHHBIX
anreOpandecKux ypaBHEHH#H. MeTOasl YHCIEHHOH MHHHUMH3ALUA GYHKIHH.
Metonel  npHONMKEHHOTO  pelIeHHs OOBIKHOBEHHBIX A depeHIHaNBHbIX

YpaBHEHHMH ¢ HaYaJbHbIMU U KPaeBbIMH YCIOBHSIMH.,

JucKpeTHas MaTeMaTHKA

MuoxecTBa U onepanyu Hag HUMHU. [IoHATHE MHOXECTBa, ITOJMHOMECTBA,
crnocoOsl 3aanus MHOXeCTB. Onepanuy HaJl MHOXXECTBaMHU, CBOUCTBA Ollepaluii,
nuarpaMMmel  Benna. JlekaproBo Ipou3BeleHHE MHOXECTB, OTHOIIEHHs Ha
dNeMeHTax MHOXKecTB. OTHomEeHMs Ha MHOXecTBaX. OrobpaxeHus, Kak
OTHOIUECHHMS, CBOMCTBA OTOOpakeHHH (MHBEKTHBHOCTB, CIOPBEKTHBHOCTD,
OMEKTUBHOCTH). DHHapHBIE OTHOLIEHHS Ha MHOXECTBE, ONEpaldH Haj HHUMH.
3amanue OMHAPHBIX OTHOIICHHWH Ha KOHEYHOM MHOXKECTBE C IOMOIIBI0 OyieBoii
MaTpHLEIL. CsoiicTBa OMHapHBIX OTHOIIIEHHI: peQIIeKCUBHOCTS,
Hppe(IIEKCUBHOCTb, CUMMETPHYHOCTh M T.A. YacTHuHBIH mopsmok. OTHOLIEHHE



3KBUBAJICHTHOCTH, €T0 CBA3b C pasbnenneM MHoxecTBa. KombIio (ojie) BEIUETOB.

OcHoBHBIe anrebpauyueckue CTPYKTYpbl. ['pymmbl, Konelia U moss. MOIIHOCTE
MHO)K€CTBA. JJIEMEHTHl KOMOHHATOPHKH, OCHOBHEIE (DOPMYJNBL. JIEeMEHTHI
MaTeMaTHYE€CKOH JIOTUKH. byneBsl anreOper. Ilonatue OyneBoit  anre6pel,
OCHOBHBIE  CBO¥cTBa. Baxmeiimme knaccel OyneBeix —anreGp: anrebpa
MOAMHOXECTB, ainreOpsl OyNEBBIX BEKTOPOB, MAaTPHL, OyJIEBBIX (YHKIIHIL.
WzoMopdusm OyneBbIX anrebp, ero NpUMeHeHHE IS N0KAa3aTelbCTBA PABEHCTB
MHOXecTB. Anrebpa BbICKasbIBaHHM. BhICKasbiBaHus, omepalMud Haj, HUMH,
(GopMynel anre6psl BBICKA3bIBAHWMA, TabNuIbl HCTHHHOCTH. PaBHOCHIIBHBIE
GopMynbl, 3aKOH JBOWCTBEHHOCTH. JIM3BIOHKTHUBHAS ¥  KOHBIOHKTHBHAS
HOpMaJIbHbIE (DOPMYJIBI, AITOPUTM MX HaxoxiaeHus (1HO U kud). CoBepreHHbIe
JIU3bIOHKTHBHBIE ¥ KOHBIOHKTHBHEIE HOpMalbHble (opMbl (coHd u ckuD),
alITOPUTMBI UX HaXOKIeHHA. CBA3b MEXly HOpMyIaMHu anreOps! BEICKA3bIBAHHH U
OyneBbiMu QyHKUMAMH. IlpuMenenue dQopMyn anre6psl BBICKAa3BIBAHUN ISt
pelIeHHs JIOTHICCKUX 3a4ad4, JJis aHajdu3a W YIPOIIEHHS peleHHO-KOHTAKTHBIX
CXeM H JIOTHYECKHX CceTel. DYHKUMOHAIBHO IIONHBIE W 3aMKHYTEIE KJIACCHI
Oynesbix ¢ynkumid. IlonATue (QyHKIHOHAILHO MOJHBIX M 3aMKHYTHIX KIACCOB
OyneBrix Qynkumii. Anredpa Jerankuna, ee csoiicrsa. ITomaoM XKerankuua mis
OyneBod (YHKIMH, aIrOPUTMBEI €TO HaxOXaeHus. JluHeiinple (GyHKIHY,
3aMKHYTOCTh Kjlacca JMHEMHBIX (QyHKIMHA. JleMMa o HenwHeHHBIX (YHKIMAX.
MoHOTOHHbIE (QYHKIHM, JleMMa O HEMOHOTOHHBIX OyHKuMAX. @yHKIHH,
coxpansorie 0 v coxpansrompe 1, 3aMKHYTOCTb KJIACCOB 3THX (YHKI[HIA.
CamonBOiCTBEHHBIE  (DYHKIHMH, 3aMKHYTOCTh KJIacca CaMOJBOMCTBEHHBIX
¢ynkuuii. Jlemma o HecaMoaBoMcTBEeHHbIX (yHKuHsX. Teopema ITocta u ee
npuioxeHus. MuHumusanus OyneBelx OyHkuumit. IloHsTHe MUHHMAaIBHON IHG
jst OyneBod Qynkuun. Hocurens ¢yHKIMH, ero cBolctBa. MHTepBanbl, HX
CBOHMCTBA, [OIlyCTHMBIE MHTEPBABI Ul OyneBoi GyHKUMU. [IOKpEITHE HOCHTEN
(QYHKIMM HHTEpBalaMM, ero cBa3b ¢ JH(}p. COKpameHHBle IH(, HX CBS3b C
MUHUMAJIBHBIME JH(G. AJIFODHTM HaXOXIEHUS COKPAIEHHOW IH( MeTomoM
«CKIEHKI». AJITOPUTM HaXOXIEHHs MEHUMAJIBHOH TH(} ¢ moMouisio kapT KapHo.
Tynuxosele gu(. TeopeMa O HOTNOIEHHH SJIE€MEHTAPHBIX KOHBIOHKIMN H ee
NPUMEHEHHE AT HaXOXJICHHS TYNHKOBBIX ( 4 3HAYUT M MUHUMAIBHBEIX) JHCQ.
Jloruka npenukaroB. IlonaTHe n-MecTHOro mpegWKara, oONepaldM Haj
NpefuKaTaMy, paBHOCHUJIBHBIE NpenuKkaTel. KBaHTOpPBL, MX CBOMCTBA, (DOPMyJIBI
JIOTHKH MPEIUKAaTOB. PaBHOCHIBHBIE (OPMYIBI JIOTHKH IPEIUKATOB, OCHOBHEIE
THIIBl PaBHOCHUJIBHOCTEM, HX IPUMEHEHUWE B JPYTHX pasjenax MaTeMaTHKU.
ToxmecTBeHHO WCTHHHBIE (JIOXKHBIE) (POPMyYNBl JIOTHKH NPEAMKATOB, 3aKOHEI
JIOTHKU, NpOTUBOpeYHs. OCHOBBI HMCYHCICHUH BBICKA3bIBAHHH M IIPEIHKATOB.
OCHOBBI HMCUHCIIEHHUH BBICKa3bIBaHHHM, aKCHOMEI, NpaBHja BbBIBOAA. OCHOBHBIE



3aKOHBI JIOTHKH: TIPaBUJIO CHJUIOTM3Ma, KOHTPIIO3UIIMH, IEPECTAHOBKH IIOCHIIOK H
T.IL., TeopeMa AenayKuuu. CBsi3b MEXKAy BBIBOJMMOCTHIO (OPMYN HCUUCIEHHS
BBICKa3BIBAaHUH M TOXIECTBEHHOH HCTHHHOCTBIO (QOPMYIT aJireOpEI BEICKA3LIBAHUH.
@opMyIibl HCYHCIIEHHs IPEIUKATOB, aKCHOMBI, IPaBHIa BbIBOAA. OCHOBHEBIE
3aKOHBI MCYHCJICHHS IpeaukaroB. OcHOBHI TeopuH rpadoB. OCHOBHEBIE MOHATHS
Teopuy rpaoB. DHNePOBLl M TaMIIBTOHOBBI rpadsl. [IoHsTHe KOHeYHOTO rpada,
ero cBo¥crsa. 3aganue rpada ¢ MOMOIIBIO MATPHI] CMEXKXHOCTH M HHIMIEHTHOCTH.
CesisHOCTB Tpada, CBA3HBIE KOMMOHEHTHL OHIEPOBBl W TaMUIBLTOHOBEI Ipadbl,
TeopeMsl Jiinepa u Jlupana, anroput™ Oiepd HaxOXAeHUs 3iIepoBa IUKIA.
HlepeBbst, ux cBoicTsa. Jlepesbs, ux cTpoerue. OCTOBHOE JePEBO CBA3HOTO rpada,
(yHmaMeHTaNnbHas CHCTeMa IHKJIOB M paspe3oB. Asroputm Kpackama
HaXOXK/ICHHSI OCTOBHOTO JIepeBa MHHHMMAJBHOIO Beca. LIeHTprl U auameTpasnbHbie
LIeTTH JIepeBa, allfOPUTMbI X HaxoxzcHus. [lomedeHnbie rpadsl, Teopema Kemm.
[Inockue u mnanapsele rpadsl, ¢opmyna Oiinepa. KoHeuHBle aBTOMATEL
Koneynsle aBTOMaThl M MX 3afaHue, aHAIK3 U CUHTe3. OmpeseneHue KOHEYHOro
aBromara. CrocoOwl 3ajaHus: TaONW4HBIA, guarpaMmoli Mypa, CHCTEMON
OyneBbix QyHkimit. [IpuMepsl KOHEYHBIX aBTOMATOB. M30MOp(HM3M KOHEUHBIX
aBromMatoB. Kanonumueckue ypaBHeHHs aBromara. Ilpumepsl. Kommosumus
aBToMatoB. ABroMarsl Mumn u Mypa. Teopust anropurmMoB.  Beruuciumele
¢yHKIHK. Beraucnumele GyHKIHH 1 anroput™el. CBoicTBa anroput™oB. [ToHsTHS
pa3peiruMoro npeIuKara, pa3pernaMoro MHOXKECTBA, EPETHCIMMOrO MHOXKECTRA.
IIpumep anroputMma. Teopus pekypcuBHBIX (yHKIMi. HopMasbHble alropHTMbL
MapkoBa. OcHoOBHBIE onpeneneHus. I[IpoGieMa CJIOB B acCOLHATHBHOM
MCYHCICHHH. AJrOpuT™ B HeKoTopoM aidaBute A. HopManbHBIH amroput™
Mapxosa. HopmansHo Beranciumas Gpysxnus. Teopus anroputMoB 110 ThIOpUHTY
(Mammna  Tetopunra). Mammaer  Telopunra.  Anroputmsl  ThlopmHTa.
®opmanuzanus MmamuHe Teiopunra. Tesuc Uepua-Triopunra.

CucTeMHOE MpOorpaMMHpOBaHHe

Komanzsr o6paborku ctpok. Obpaborka Tabmuu. CBOHCTBA OIEpaTopoB
pabotsl ¢ 9KkpaHoM. JIoruka u oprausanus nporpaMMsl. KoMImoHoBka mporpamm.
Brimonuenue mporpamm. MakpocpesncTa. Makpomnponeccopsl. 3arpy3dnkd u
pemaktopel  cBszedl.  Kpocc-cuctembl.  OCHOBHBIE  TOHATHS  OOBEKTHO-
OpPHEHTHPOBAHHOTO IPOEKTUPOBAHHS. Ilonp3oBarenbckue KIaccChl,
TI0JIb30BaTEIbCKHE CBOMCTBA Kiacca. bubnroreka kinacca. KoHCTpyKTOp cBOiicTBA
Property Get,Set, ReadOnly. HacnenoBanune xiaccos. O61acTs BUIMMOCTH, BpeMs
)KU3HH,  HacienmoBaHue, mnonuMopdusMm. Kmace, arpubytel.  CuHcremsl
nporpaMmupoBanus. IlakeTHBle W [IHalOroBble CHCTEMBI IPOrPAMMHPOBAHHS.
OLHOSI3BIKOBBIE M MHOTOS3BIKOBBIE BM3yalbHble cpenpl. OTIagka Hporpamu,



nebarrepsl 1 MOHHTOpPHI pecypcoB. IIpoexTs! u ux HacTpoika. ITpoekTHpoBaHHe
nporpaMM. TexHOIIOTMHM IPOrpaMMHpOBaHHS, NPOrpaMMmHas cucrema. [loHsTHE
NporpaMMHOro nponykra. IIporpammuble crnenupukaimun u TpebOBaHUS K
nporpamme. MHtepgeiic u TpeboBanus k Hemy. Beputukanus, TecTHpoBaHHE U
OTJaJIKa, BHEJPEHUE U COIIPOBOKICHHUE.

HuTennexkryanbHble HHPOPMANHOHHLIE CHCTEMbI

Mopnenu mnpencrasnenus 3HaHuii. [IoHATHE W 3a4a4¥  MCKYCCTBEHHOTO
unreiekra (M), CoBpeMeHHOe cocTOSIHME HayyHBIX HCCIENOBAHMN B
npoektupoBanud IMC. OO6nactn npumvenenuss M. OcHOBHbIE MDOOXOIBI K
IIOCTPOSHHIO CHCTEM HMCKYCCTBEHHOI'O HHTeNIeKTa. [IpeicTaBieHMe 3HAHUH C
noMopro cucteM npoaykuuu (CIT). Tpebosanuwe x CII. MexanusM BBOJA.
IIpencrasnenue CII rpadamu. [peacrasnenre 3HaHWI CeMaHTUYECKHMH CETSM.
JnarpaMMBl IIpOLEAYPHOTO NPEACTABICHHS CEMAHTHUECKMMHU CETSMH M BBIBOJIBL.
CeMaHTHYeCKHE OTHOLIeHHS. Moaenu NPEACTAaBIIEHHsST HEYETKHX 3HAaHHH H
HEIETEPMHHHPOBAHHEIE MPOLEAYPHl BBIBOAA pelleHHid. MeTogsl HETOYHBIX
pacCyXIEeHHH C HEHaJe)KHBIMU 3HaHusMH. OOIIHMe CBEeNEHHS O HEYeTKOH M
BEPOATHOCTHOM JIOTMKaX. OKCIepTHble cHcTeMBl. Apxurektypa OC. Pexumsl
¢ynkunonuposanus ¥ knaccudukauus OC. OGomouka VP-expert. OcHOBHbIE
sramel pazpabotku OC. S3eiku mporpammupoBanus WU (pyHKIHMOHANBHOE,
JIOTHYeCKOe M OOBEKTHO-ODHEHTHPOBAHHOE  INPOrpaMMHpOBaHMe).  Mx
CpaBHHTeNbHas XapakTeprcTHKa. ObIas XapakTepUCTHKa SI3BIKOB TIPEACTABIEHHS
3HaHW. @DpelMOBbIE  A3BIKHA. SI3BIKM  NPOAYKIHOHHO-OPHEHTHPOBAHHOTO
IIPOrpaMMHUPOBaHHSI. I'paMMaTHKO-CceMaHTHUeCKass ~ 00paboTKa  TEKCTOB.
WHTenexTyansHble  MHQOPMAlMOHHO-TIOUCKOBBIE CHCTEMBI. DBPHCTUYECKHUE
MeTonbl MoMcKa pemeHud B HMHMC: KOHCTpYKTHBHBIE, JIEKOMIIO3HIIHH,
MaHUIYIUPOBaHHE C MOJENBIO, JIOKAJbHOE YJIyYIlleHHe, TIOUCK pelleHHH.
HelpoHHEBIE U MyIBTHATEHTHBIE CACTEMBI. ODJIEeMEHTBI TEOPHH MW  TEXHOJIOTHH
MOCTPOCHHS MHTEJUIEKTYalbHBIX JHaloroBbIX cucreM. Tect Teropunara. Mopens
HCKyCCTBEHHOI'O HEHpOHa. ApXHUTeKTypa HEHpPOHHBIX ceTed. IIpuMKiIamHble
BO3MOXKHOCTH HEHpOHHBIX ceTell. OCHOBHBIE TIOHSATHS, XapakTEPHCTHKH H
apXUTCKTYpbl ~ MYyJIBTHAreHTHBIX  CHCTEM. TE€XHOIOTMH  IpPOEKTHPOBAHHS
MyJbTHAlreHTHBIX CHCTeM. WHCIpyMeHTanpHBIE CpeACTBa s  TOCTPOEHHS
MyJbTHAreHTHBIX CHCTeM. MIHTelleKTyanbHBIi aHalu3 JaHHBIX. MIHTepakTHBHAs
aHanuTH4yeckasd obpaboTka JaHHBIX OLAP. I'myOHHHBIN aHAmu3 DaHHBIX - Data
Mining. HMcronb3oBaHHME IIOHATHH WHIYKIWM, MAeIyKIAM H abAyKUuH B
HCKYCCTBEHHOM HHTEJIeKTE,
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3. IPUMEPHBIN IEPEYEHB BOIIPOCOB K BCTYHUTEJILHOMY

© N LA W

8.

e R W R

HUCIIBITAHHIO
TeopHs BeposiTHOCTEH U MaTeMaTHUYeCKAasl CTATHCTHKA
JIMCKpeTHBIE U HEeNPEPBIBHBIE, CIlyYaiiHbIe BETUYMHBL.

DYHKIMH pacTpeneneHus BEpOATHOCTEN CIIy4YaifHOM BEITMYMHEL, CBOMCTBA.
JIuCKpeTHBIE U HENPEPbIBHBIE, CIIy4alHble BEJIMYHHBI U UX XapaKTePHUCTUKH.

YcioBHas BEPOSTHOCTh COOBITHS.
@opmyna OTHOH BeposTHOCTH U (opmyna baiieca.
3aBHCHMOCTbH CIIy4YalHbIX BEIHYHH.

KOBapPIaIlHOHHaH H KOppe/AHOHHAaA MaTPUILl K X OCHOBHBIC CBOMCTBaA.

CBs13b HE3aBHUCHMOCTH H HEKOPPEIHPOBAHHOCTH.

AJITOPHTMH3AIHS H MPOTrPaMMHPOBAHHE
Jluneitnsle ciuckd. CTEKU U oyepey.
JlepeBbs 1 CIOCOOBI MX OpraHu3allly B MTaMSTH.
XelMpoBaHHUeE.
beicTpas copTHpoBka Xoapa.
MeTtoasl HOUCKa JaHHBIX.
Kiacc u ero ctpykrypa.
KuzHeHHBIH UK ¥ nporecckl pazpabortku [10.
PazpaboTka IOJIB30BaTeNBECKOrO HHTEpdeiica ¢  MOMOIIBIO

TEXHOJIOTUH.

9.

DiieMeHTHI S3BIKOB MporpaMMmupoBanus Visual Studio (C#,VB.net).

10.AHanm3 mpeaMeTHO# obiacty 1 TpedoBanus K I10.

nanlia i & B

5

6.

ba3b1 naHHbIX
Monenu naaueix B CYB/I.
Hepapxuieckui, CETeBOH U pesIHOHHBIN TTOAXOIBI.
PensunonHas u 00beKTHO-pesnoHHas Mojenu JaiHsix CYB/I.
CTpyKTypa ¥ BO3MOXKHOCTH s3bIKa peIslMOHHOr0 ucyucaesus SQL.

WEB-

ITomzanpocer B s3pike SQL. Ilomzampocsl ¢ omepatopamu SELECT,
UPDATE, INSERT, DELETE.

CeMaHTHYECKOE MOJCIIHPOBAaHHUE TaHHBIX. ER-I[PIanaMMI:I.

7. LlenoctHocTh 0a3 maHHBIX. TpaH3akiys, TpaH3aKIHUs Ha YpOBHE 0a3bl
JIaHHBIX, Ta0JIHI], 3aITHCEH.

BuluucauTenabHbIE CHCTEMBI, CETH H TCJICKOMMYHHRKAaIHH

1. OyHKUMOHaNBHAsA M CTPYKTypHas opranmsauusd LI, xapaxtepuctuku
nporieccopa, peructpoBble cTpykTypsl LI, HasHaueHuwe u kiaccupukanms
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IEHTPAIBHBIX ycTpolcTB ympasienus (L[YY), oCHOBHBIE CTaauH BBITOJHEHHS
KOMAaHJIBL.

2. ®opmarsl koMaHn OBM, cmocobbl azpecallid KOMaHI M OIEPaHIOB,
KnaccuUKaIys Ccrnoco0OB ajpecallid OIlepaHNoB (sBHas, HesBHad, NpsMasd,
KOCBEHHas, OTHOCHTEJIbHASI CTeKOBas aipecaliysi).

3. Tunel pasHeix B OBM (B dopMmare ¢ ¢(uUKcHpoBaHHOM W IaBaroIei
TOYKOM, CO 3HAKOM M 0e3 3Haka, ABOWYHBEIE M JBOUYHO-JIECATHYHBIC, CTPOKU U
CHMBOJIbHBIE JIaHHEIE, YKA3aTeNH, TETH U JECKPUIITOPHI).

4. AnmapaTHoe W IporpaMMHoe obecrieueHre oOMeHa WH(OpMaLuel, KaHajbl
1 KOHTPOJUIEPEI BBOIa/BBIBOJIA (OCHOBHBIE (DYHKITMM U peau3alus).

5. OgHOIPOIIECCOPHBIE B MHOTOIIPOLIECCOPHBIE apXHMTEKTYpHI. IlapannensHee
CHUCTeMBI ¢ o0Omeld NaMATBI0O W ¢ pacnpeneneHHOM mnamateo. KiactepHble
CHCTEMBL.

6. OCHOBHBIE TOTIOJIOTHY KOMITBIOTEPHBIX CETEH.

7. CemuyposHeBas Mosiens OSI. @yHxuuy Kaxaoro yposHs mozgena OSI.

8. OCHOBHBIE MPHUHIIUIIBI PAOOTHI COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH.

9. TIpoTOKOJBL, CTEKH IIPOTOKOIIOB.

10.0cHoBHOE CETEeBOE o0opyloOBaHUE: aJlanTepsl, MIOBTOPUTEIIH,
KOHIIEHTPATOPBI, [IEPEKIIIOYATEIH.

11.Internet u Intranet TEXHOJIOTHU.

CucTeMHOe M IPHKJIaJHOE NPOrpaMMHOe o0ecniedeHHe
OneparnonHas cucreMa. OyHKINH, Ha3HAYCHHUE.
MHOrononb30BaTelIbCKIE CUCTEMBI.
MynbTUIIPOrpaMMHBIE CHCTEMBI.
SI3BIKH yIIpaBlieHUs 3aJaHUSIMU (S3BIKH KOMaH][ OIepaI[iOHHON CHCTEMBI).
[Tponemypsl. CpencTBa ypaBieHUs: BBOJAOM/BEIBOJOM.
IMousTHs HaOOPOB IaHHBIX U (aiinoB.
Onepanuy nogiepKUBaeMble Ha CHCTEMHOM YPOBHE.
8. Ympasnenue TaHHBIMH Ha HOCUTENAX. YTIpaBieHHe NaMaThio. OrpaHudeHust

N LvE L~

JIocTyna K HabopaM JaHHBIX.

9. Ilporiecchl B OmepanmuoHHBIX cHcTeMax. OOmue nonATHS. Pecypcn
npomecca. Co3maHHe M YHUYTOXKEHHE IIpollecca. YIpaBleHHe MpOLEeCcCaMu.
B3auMmoeHCTBHE IIPOLIECCOB.

10.Curganel u ux oOpaborka. IIpomecchl B ONEpallMOHHBIX CHCTEMAax.
B3aumozieficTBIE IIPOLIECCOB.

MeToabl ONTHMH3ALNH
1. Jluneiinoe mporpamMmupoBanue. CUMILUIEKC-METO/.
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2. JIBOWMCTBEHHEBIE 3ala4M JIMHEHHOro nporpammupoBanus. [lepBas W Bropas
TE€OpEMBI ABOHCTBEHHOCTH.

3. JlvHeiiHOe ILI€J0YHCIIEHHOE INPOrpaMMHpOBaHMe. AJITOPHTMBEL ['omMopu
METO/1a BETBEH U rPaHulLl.

4. TpaucnoprtHas 3agada.

5. 3amava BhIIyKJIOro mnporpaMmupoBanus. @ymkuws Jlarpamxka 3agadu
BBIITYKJIOTO mporpamMmupoBanusa. Cennoas Touka ¢yHKiuu Jlarpanxa. Teopema
Kyna — Takepa.

6. JlmHamuyeckoe mnporpaMmupoBanre. OCHOBHas HIes AHHAMHYECKOTO
IIPOrpaMMHPOBaHUS.

7. OcCHOBHBIE TIOHATHS TEOPUM UIP: YUCTHIE W CMEIIAHHBIE CTPATErHH, LieHa
UIrpbl. MaTpuyHbIe UTPEI.

8. Kpurepuu onTUManbHOCTH. MeTo]| pelreHuss MHOTOKPHTEPHAILHOMN 3a1a4un
[IPUHATHS PEILICHHH.

3amuTa KOMNBIOTEPOB H CeTei

1. CaHKUMOHMPOBAHHBIM ¥  HECAaHKIMOHMPOBAHHBIA  OOCTYN.  YTPO3bI
0e30M1aCHOCTH U KaHaJlbl yIpo3.

2. Pasrpanmvenue jgocryna K pecypcam. MneHTuduKanms 1 ayTeHTHHKAINSL
CyOBEKTOB.

3. Ilonatue wuHQopManus. MudopMmauuoHHBEIE pPHCKH H  0€30MacHOCTD
uHGOPMaITHH.

4. OpraHuzanus IyOnmupoBaHus HHGOpMaiWH. [IOBBIIIEHHE HAJEKHOCTH H
OTKa30yCTOMYHUBOCTH KOMIBIOTEPHBIX CUCTEM. AJITOPHUTMBI CIKATHSI.

5. HMureprer-TepMuHansl 6ankoB. CiydaliHble U IpeHAMEePEHHBIE YIPO3EI.

6. Knaccuukanys KOMIBIOTEPHBIX BHPYCOB H BPEIOHOCHBEIX IIPOTPaMM.
@aiinoBEIe, 3arPy304HbIE U CETEBBIE BUPYCHIL.

YucieHHbIE METOAbI

1. UucnenHoe pelieHye 3agad ¢ [IPUMEHEHHEM KoMIbioTepa. ITorpemHocru
pellUeHHUs 3a/1a4u.

2. KoppekTHocTb 3a1a4t. KOoppeKTHOCTh BBHIYUCIUTEILHOTO AITOPHTMA.

3. PemeHue cucTeM NMHEHHBIX anreOpanyeckux ypaBHenuil. Metox I'aycca u
€ro MOAU(UKAITIH.

4. Meron 3eliaens nAnd peIleHUS CUCTEM JHUHEHHBIX =~ aNreOpanyecKux
YPaBHEHHIA.

5. Metoap! pemieHusl HeNWHEHHBIX YpaBHEHHH: IPOCTas WTEpalus, METO[

HeroToHa.
6. Ilpubmixenne ¢yHxkmid. IHTeprnonsuuoHHbd MHOrouneH Jlarpamxa.
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HnTepnomsuunonnsie Gpopmyins HeroToHa.

7. CpennexBagpaTudeckoe npuOImwKeHHe (GYHKIHH. Meron HaMMeHBIIHX
kBajparos (MHK).

8. /lupdepennmposanue u HHTETpUPOBaHKe TaGIAIHON DYHKIIHH.

9. Metoasl OJiinepa u Pynre-Kyrra 4mciieHHOro pemneHHs OOBIKHOBEHHBIX
g depeHINANEHBIX YPaBHEHHH.

10.YucnenHoe  pelleHWe  KpaeBOM  3amaud Il OOBLIKHOBEHHOTO
AuGdepeHInaNbHOro ypaBHEH S BTOPOTo MOpsiIKka. MeTo pOroHKH.

11.Hucnennoe pemreHue ypaBHEHMH C YacTHBIMH NPOM3BOAHEIMH. KOHEUHO-
pasHOCTHas cxeMa JUIi ypaBHeHus [Tyaccona.

HHcKkperHasi MaTeMaTHKA

1. AnreGpa MHOXeCTB, CBOMCTBa omepauuii oO6beIMHEHMS, IepecedeHus u
JOTIOJTHEHUSI.

2. buHapHble OTHOLICHHS Ha MHOXeCTBaX. VHBEpCHS H KOMIIO3UIHS
OuHapHbIX OTHOWIEHMH. CBOIMCTBO HMHBEPCHH KOMIIO3MLMM JABYX OHHAPHBIX
OTHOILLUECHUH.

3. CpoiictBa OMHapHBIX OTHOIIEHHH (pedIeKCHBHOCTB, HppedIeKCHBHOCTD,
CHMMETPUYHOCTD, AaHTHCUMMETPHYHOCTH U TPAH3UTUBHOCTE).

4. OTHOIIEHHS ODKBHBAIEHTHOCTH ¥ €r0 CBA3b C pa3OMEHHEM MHOKECTB.
Knaccs sxBuBaneHTHOCTH. OTHOLIEHHE OPSIKA M €r0 CBOMCTBA.

5. BbIckasbiBaHHs M OIEpalud Haj HUMH. AjreOpa JOTMKH. PaBHOCHIIBHBIE
(bOpMyYJIBI TOTUKH BBICKA3bIBaHMM.

6. Jlornka mpexwkaros. KsaHTopbl. PaBHOCHIBHBIE (DOPMYNBI  JTOTHKH
npeaukaToB. IIpuBeieHHBIe HOpMaIbHEIE (POPMEI.

7. Cynepnosunmst OyneBbIX (yHKUWM. OyHKIHOHAJIbHAS ITONHOTA CHCTEMBI
OymneBbIX (PyHKIIHI B ctaboM cMEICITIE.

8. Kpurepuii HOTHOTEI CUCTEMBI OYJIEBBIX (DYHKIIHIA.

9. Onpenenenue KoHeWHOro apromaTa. CHocoOBl 3afaHUst KOHEYHOIO
aBTOMara.

10.I'pagpr. CmocoOsl  mpexcraBinenus rpada. Mapmpytsl. Ilemn. I{uxist.
Ces3HOCTB. DHIepoBbl ¥ I 'aMUIBTOHOBEI IpadEl.

CucreMHOe mporpaMMHpoOBaHHe
1. Komanner 06pabotku ctpok. O6paboTka TabIIuLL.
2. CpoiicTBa onepaTopoB pabOThI ¢ IKPAHOM.
3. Jloruka u opranusanysa IporpamMmel. KomnoHoska nporpaMm. Brimosnaenne
IpOrpaMM.
4. MaxpocpeznctBa. Makponporieccopsl.
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5. 3arpy3udKH U pefakTopsl cBasei. Kpoce-cucteMst.

6. OCHOBHBIE MIOHSATHS 06BEKTHO-OPUCHTHPOBAHHOTO MPOEKTHPOBAHHS.

7. Ilonp30BaTenbCcKUe  KIIACCHL,  IOJB30BAaTENBCKHE  CBOMCTBA  KIIacca.
bubnuorteka xnacca.

8. Kouctpykrop cBoiictea Property Get,Set, ReadOnly.

9. Hacnenosanue Kj1accos.

10.0611acTh BUIMMOCTH, BpeMs XHU3HH, HacIeIOBaHHE, TIOJIUMOP(DHU3M.

11.Knacc, arpuOyThL.

HHTe1IeKTya bHbIe HH(OPMALHOHHDbIE CHCTEMBI

1. Ilonatue 6a3bl 3HaHUM. [Ipencrasnenue 3HAHMIA.

2. Mogene oHTONOrMY. 3afau, pelraeMble ¢ IOMOIIBIO OHTOJIOTHIL. MeTtoast
NOCTpOeHHsA OHTONOTHH. CTaHZapT OHTONOrMYECKOro wuccienoBanus IDEFS.
WEB-onTO0M0r1H (BH3yaH3anms).

3. IlpencraBnenue 3HaHui. ®peliMel. CeMaHTHYECKHE CETH (pacumpeHHBIE,
HEOJHOPOJHBIE, HEUETKHE).

4. IlponykuHOHHbIE CcHCTeMbl (OCHOBaHHBlE Ha mpaBuiax). JIoTHYeCKHe
KOHCTPYKIWH (MCUMCICHHE BHICKa3bIBAHHM U IPEAUKATOB).

5. MHTeNNeKTyalbHBIA  aHANM3  JAaHHBIX. 1€XHONOTHMS  HHTEPAKTHBHOM
aHAMMTHYECKOH 00paboTku manHblX (OLAP) Daita Mining (DM). Crpykrypa
aHaJIM3a JaHHBIX.

6. Heiiponnble cucTeMbl. XapaKTepHCTHKA HEHPOHHBIX CeTell. Heiiponaxkertsr.

7. CnocoGelI pemeHus mioxo (popMann30BaHHbIX 3a/ad.

8. KormutuBHBIN aHAIIH3.

9. OKCIepTHBIE CHCTEMBl, CIPYKTypa M HX NPaKTHUIeCKOe IpHMEHEHHUe.
JluHaMuYeCcKure SKCTIepTHBIE CUCTeMbl. CHCTEMBI YIIpaBIeHHs 3HAHHAMH.

10.0cHOBHEIE MHCTPYMEHTAIIBHbIE CPEACTBA HCKYCCTBEHHOTO HHTEIIEKTA.,
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4. CIUCOK PEKOMEHJOBAHHOM JINTEPATYPBI JJISI
IHOJATOTOBKHU K BCTYIIUTEJIBHOMY UCIIBITAHUIO

4.1. OcHoBHas JHTepaTypa:

1. A3piku mporpamMMupoBanus: Y4eOHoe mocoOue. [DnekTpoHHbIH pecypc]. /
O.JL. Tomuupina, T.JL. Ilapteika, ML.J. [lonos. - 3-e usn., nepepa6. u jom. - M.:
®opym: HUIl HHOPA-M, 2017. - 400 c. Pexum moctyma: http:
WWWw.Znanium.com

2. basel pmanHBIX: YueOHuK. [Onexrponnbiii pecypc]. / Illycrosa JLH.,
Tapakanos O.B. — M.: HUIl MH®PA-M, 2016. — 304 c. Pexxum moctyna: http:

WWW.znanium.com
3. OnepauOHHBIE CHCTEMEBI, CpeOsl M OOOJOYKH: yueOHOoe mocobue.

[Onextponnsiit pecype]. / T.JI. Ilapreika, .M. TTomoB. — 5-e u3z., mepepab. u
gom. — M. ®@OPYM: HWH®PA-M, 2017. Pexum pgoctyma: http:

WWW.znanium.com

4. KomnerotepHsle cetd: ydeOHoe mocobue. / Ilerpynuna E.B., CaBemsepa
O.H., I'oguapyk T.B. - M.: MIT3V, 2017. - 114 c.

4.2. JlonmoJHHMTeNbHas JHTEpPATypa:

1. Anexuna I'.B. Mndopmatuka: 6a3oBslii kype / I'.B. Anexuna, A.C. I'ycakos,
IT.A. CmenoB; MockoBek. ¢uH.-ripoM. akan. — M.: M®IIA, 2010. — 414c¢.: w1 +
oub., cnos. TepMuHOB. — (HempepsisHoe o6pazosanue). — ISBN 978-5-902597-
40-7: 141.00.

2. D'yzenxo Enena HukxonaeBna. Pabora B cetu Mureprer: yue6. mocobue /
['ysenko Enena Huxonaesna, Cypsmuelit Anexceit Cranuciasosuy. — M.: ACT,
2011. — 431c.: un. — (HoBelmmuii camoyuutens). — ISBN 978-5-17-076172-2 :
161.00.

3. JlucKpeTHas MaTeMaTHKa M MaTeMaTHYecKas JIOrmKa: y4ed. rocobue mis
MH()OPMATUKOB, 3KOHOMHCTOB M MeHemxepoB / Tpuymdroponckux, Makcum
Banepsesny. - M.: Jluanor-MU®HU, 2011. - 180c.: mn. + 6ubn. - ISBN 978-5-
86404-238-0: 230.00.

4. KapneHkoB Crenan XaprnaHOBHY. CospemMeHHBIE cpeacTsa
MHGOPMAlMOHHBIX TEeXHONOTHit: yuel. nocobue mis By3os / KaprmenkoB Creman
XapnaHoBHY. — 2-¢ U3[1., UCTpaBi. u go1. — M.: KnoPyc, 2009. — 400c.: ui., rpad.
+ 6161., npunox. — ISBN 978-5-390-00393-0 : 141.10.

5. MaxkcumoB Huxonali BenmammuoBnd. MHGOpPMAaIMOHHEIE TEXHOJIOTHH B
IPO(ECCHOHANBHOM JieATeNnbHOCTH: y4e6. mocobue Ui cpemd. mpod. obp. /
MakcumoB Hukonaii Bennamunosud, Ilapteika Tartesna JleonunosHa, Ilomos
Urops MBanosuu. — M.: ®opym, 2010. — 495¢.: ui., tabn. + 6ubn., rnoccapuit. —
ISBN 978-5-91134-399-6: 124.95.

6. MaremaTrdeckuil aHamu3: y4e0. nmocobue. Yacte 1. [Iuddepennuansuoe
ucuncienue / Kapaces, Bragumup Anatonbesud, JIésmuna I'amuna JIMutpreBHa .
- M.: Unekca, 2011. - 296 c.
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7. Marematudeckuii ananms: yue6. nocobwe. Yacts 2. HHTerpansHoe
ucuucienne / Kapaces, Bmagumup Amnartonsesud, Kapacesa, Beponuxka
BrnagumuposHa, JIEsmuna ["anina JImutpuesna . - M.: Unekca, 2011. - 296 c.

8. MeTonsl ONTHMANBHBIX pelleHMi: y4ed. mocobue s By30B. Tom 1:
Marematnyeckoe nporpammuposanne / Cokonos, AneKcarjp Banepreuy,
Toxapes, Bnanucnas Bacuinbesnu. - 2-¢ u3gm., ucmp. - M.: ®usmarnur, 2011. -
563c.: win. + 6ubI., NpeAMETH. yKa3. - (AHAIM3 U HOIIepsKKa pemienuit). - ISBN
978-5-9221-1257-4.

9. MeTtoasl ONTUMAJIBHBIX peuleHuii: ydyeb.mocobue s By3oB. Tom 2:
Mmnoroxpurepuaisaocts. Junamuka. Heonpenenennocts / Tokapes, Brajgucnas
BacunseBuy. - 2-e usf., ucop. - M.: Ousmariut, 2011. - 416¢c.: wi. + ouoI.,
NpenMeTH. yKas. - (AHanus u noanepxka pemenni). - ISBN 978-5-9221-1258-1.

10. X7ebnukoB A.A. VIHbopManHOHHEIe TexHOMOTUH: yuebHuK - M.: KHOPYC,

2014. - 472c¢.: un. + 6ubn. - (bakanaspuar). - ISBN 978-5-406-02419-5: 514.50.
11. laynykosa JI.3. Mudpopmarnka. Teopus u mnpaxTuka [DnexTponHbIH
pecypc] URL: http://book.kbsu.ri/ (nara nocemenus 31.08.2015).

IIpumeyanne: BBUIY pa3sHOOOpasHsl MMEIOIMXCS Y4eOHHKOB M yueGHBIX
MOCOOHH, B HEKOTOPBIX M3 HUX OT/EIbHBIE TEMBI IepedHs (11.2) MOTYT Ha3bIBAThCS
uHaye, (QOopMyJUpOBaThC B BHJE 3ajad, JMOO BOOOIIE OTCYTCTBOBAaTh. ITO,
OJIHAKO, HE OCBOOOXK1aeT abHTypHEeHTa OT HEOOXOJUMOCTH 3HATE 3TH [OJOKEHHS.

S. IIOPSIAOK MPOBEAEHUS BCTYTIMTEJBHOT O UCIIBITAHUST

BerynuTensHoe uenbITaHRe IPOBOAKUTCA B JOPME YCTHOTO HK3aMeHa.

IIpu oTBeTE aOUTYpPHEHT NOIDKEH NMOKA3ATh:

* YETKOe 3HaHHE MOHATHH, (pakToB, GOPMyYT AUCLUILIMHAM, HPEeayCMOTPEHHBIM
(beniepaibHBIM  KOMIIOHEHTOM — O0pa3’oBATENBHBIX — IIPOLPAMM  BBICIIErO
0bpazoBaHus;

* YBEPCHHOE BJaJieHUE TIPOBEINECHMEM CTPOTHX pACCYXICHHMH M HaBBIKAMH
pellleHus 3a/1ay.

Ilepen HavanoMm sKk3aMeHa abUTYPHEHTaM pa3faloTCs CHElUaTbHBIC JHUCTH U
Gnanku. Ilocre 5TOro YieH sK3aMeHALMOHHONH KOMHCCHH TIPOBOIHAT UHCTPYKTaX U
OTBEYaeT HA BOIPOCH aOWUTYPHEHTOB IO 3alOIHEHHIO JIACTOB W OJIAHKOB H
npoLeaype sK3aMeHa.

3areM aOUTypHEHT MONy4YaeT 3K3aMeHAlHOHHBIH Omier. C 3TOro MOMEHTa
DK3aMEH CYMTAeTCss HavaBmUMCHA. AOUTYpHEHTY NPEXOCTaBIAETCS  OJIMH
aKaZleMHYecKuii 4ac (45 MMHYT) Ha ITOATOTOBKY K OTBETY.

buetbl  BKIIOYAIOT TPH TEOPETHYECKMX BONPOCA 110  PasiIMYHBIM
JUCLUIIIMHAM U3 nepeyns (1. 3).

B 9TO BpeMs KaTeropuyecKd 3ampelieHO HCIOIb30BaHHE MOOMIbLHBIX
Tene(OHOB H JAPYroil 3JIeKTPOHHOH TexHukW. Ha dsKk3aMmeHe He paspeiaercs
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MIONB30BAaThCA  CIPAaBOYHHMKAMH H  JIPYrod  Kakoi-TMOO  BCIIOMOraTelbHOM
JTUTEPATYPOH UM MaTepUalaMHu.

ITocne okOHYaHUS K3aMeHa B TOT )Ke JIeHb a0UTYPHEHTY coo0IIaeTcs oleHKa
H, IpY HE0OXO0AUMOCTH, ITOSICHEHUS SK3aMeHaTopa.

OCOBEHHOCTHU ITPOBEJAEHM S BCTYIIHTEJBHOI'O UCIIBITAHUS
JJIS JIAIL C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHA 3I0POBBSI
OI'bOYHM BO MITOY obecneunBaer MpoOBeICHHE BCTYIHTEIbHBIX
UCIIBITAHUM JUIS ITOCTYMAKOIIMX U3 YKCa JIUI C OTPAaHHYEHHBIMM BO3MOMXKHOCTSIMH
3OPOBBsI ¥ HHBANKAOB (nanee jui ¢ OB3).
IIpu npoBefieHHH BCTYNHMTEIbHBIX HCIBITAHMHA KaXablit abutypuent ¢ OB3
TpeOyeT MHIMBHAYAIBLHOIO IOJX0/a B 3aBUCHMOCTH OT OCOOEHHOCTEHN 3/10pPOBBA

IIOCTYIAIOLIETO.
Jns cnensix 3ajaHus NO/DKHBI OBITH oopMileHbl mpubToM bpaiins, mis
cTaboBHIAMX  —  YBEIMYEHHBIM  HmpupTOoM  (WIH  [IPEHOCTABIIAETCS

YBEJIMYIHBAIOIIEE YCTPOMCTBO). [ rimyxux u cinabociplmanux obecrneynuBaeTcs
Haju4yKMe 3BYKOYCHIMBAIOLIEW  almaparypbl; I JHUI C  HapylleHdeM
ABUTraTeNbHBIX (QYHKIMI — HaHYHe CIeHAIEHOTO MPOrPaMMHOTO 00eCIIeYeHH .

BerynurensHoe ucneitanue ans aun ¢ OB3 NpoBOAMTCS B OTHEIBHOM
ayIUTOPHH, YHCIIO aDUTYPUEHTOB B KOTOPO# HE OKHO IPEBBINIATE 6 YeJIOBEK.

Jomxen ObITh obecrieueH OeCIpeniTCTBEHHBI IIPOXOJ B ayJUTOPHH
HMHBAJIMI0B-KOJIICOYHHUKOB, ITPH 3TOM CTOJIbI U CTYJIbSI JODKHBI OBITH pPacCTaBIEHEI
0e3 HarpoMoxaeHUH. [IpoIOKUTENEHOCTE BCTYIHUTENBHOTO HCIIBITAHUS IS JTHIT
¢ OB3 Moxer OBITh yBennyeHa 1o 1,5 yacos (90 MuHyT).

Bo3MOXHO npoBefeHHE BCTYNMHUTENBHOTO HCIBITAHHS C HMCIIOIB30BAHHMEM
JTUCTAHIIMOHHBIX TEXHOJIOTHH.

6. OIEHHMBAHMHME PE3YJBTATOB BCTYIIUTEJIGHOI'O
HNCIIBITAHUSA
BerynuTensHoe HCIBITaHHE KOMIUIEKCHOIO 3K3aMeHa MpodecCHOHAIBHOM
HANpaBJIeHHOCTH 110 HanpaBiaeHHto moarotoBkd  01.04.03  Ilpukmagnas
MaTeMaTdka M HMHQpOpMaTHKa (YpOBEHb MarucTparypbl) oueHuBaercs mo 100-
GanpHOH mIKane. MUHMMaIbHOE KOJIWYECTBO OAIOB BCTYIHTEIFHOIO UCILITAHNUS,
npoogumelx MITOVY camocTodTensHO, NpM mNpueMe Ha OOydeHHE IO
o0pa3oBaTelbHBIM HpOrpamMMaM Maructpatypsl B 2019/2020 ygyeGHOM romy

cocrasiseT 67 0amios.
67 - 100 GamnoB — yHOBIETBOPHUTENBHBIE PE3YJIBTATHl BCTYIIHTEILHOIO

HCHBITAaHHUS.
0 - 66 GannoB — HEyNOBIETBOPUTENbHbIE PE3YJIbTATHl BCTYIHTEILHOIO

HUCIIBITaAHHA.
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