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IIporpaMMa BCTYNHMTENIHHOTO HWCIBITAHHS IPHU IpUeMe Ha OOydeHHE II0
nporpamme maructpatypsl 01.04.02 «IIpukinanHas MareMaTuka U UHPOPMATHKAY»
copMupoBaHa Ha OCHOBE (helepalbHOTO TOCyIapCTBEHHOTO 00pa30oBaTeIbHOIO
CTaHfapTa  BBICIIEr0 oOpa3oBaHUS IO mporpamme OakamaBpmara 01.03.02
«I[IpuknagHas MaTeMaTHKa ¥ HHQOpPMAaTHKa», YTBEPXKIEHHOIO IIPHUKA30M
MunucrepctBa obpazoBaHus U Hayku Poccuiickoit @emepammm Ne 228 or 12
mapta 2015 r. 3apeructpupoBano B Munrocte Poccuu 14 ampens 2015 r. Ne36844.

CocraBuTeib:
Huxkonsckmii  A.E., gmounednr xadenpsl OpHUKIAJHOM MaTeMATHKA |

MHPOpMATHKH 10 obnactasm MITDY
3 ®HO, mecto paboThl, 3aHMMaeMas A0JDKHOCTE

- Huxonbckuii ALE. 25 aBrycra 2017 r.

——)

<7 Yg}nﬁ&\/ 0. Tlata
eTpéHa E.B., nexas ¢akynprera I[IMull MI'TOV

®HO, mecro paboTEl, 3aHMMaeMas 1OJHKHOCTh

=< M Ilerpyanua E.B. 25 aBrycra 2017 r.

MOATIHCH ®.1.0. Jara

Penensenr:
XKupos M.B., mpodeccop kabdenpsl IIpUKIATHON MaTEeMaTHKH U

nH(popMaTUKy 1o obnactsm MITIY
®HO, MecTo paboThl, 3aHUMaeMas AOKHOCTE

Xupos M.B. 28 aBrycrta 2017 r.

MOJIIHUCH ®.1.0. Jara

IIporpamma omoOpeHa Ha 3acemaHmy KadeApsl NPUKIAMHON MaTeMAaTHKH MU
uH(pOpMaTHKH 110 061acTsM (potokoia Ne 1 ot 28 asrycra 2017 1.).

Hexan paxynprera [IMuld W Ilerpynuna E.B. 28 aBrycra 2017 r.

TIOTHACE D.1.0. Jlata

IIporpamma paccMoTpeHa u 0106peHa
Ha 3aceaHuu YdueOHO-MeToquueckoro copeta MI IOV
IIporoxon Ne 01 ot 25 centsops 2017 r.



1. MOSICHUTEJBHAS 3AIINCKA

[TporpaMMa KOMIUIEKCHOTO 3K3aMeHa /IS IOCTYHAaIOIIUX B MarucTparypy
®denepanbHOTO TOCYJAPCTBEHHOTO OIOHKETHOTO 00pa3oBaTENBHOIO YUPEXKICHHS
MHKIIIO3UBHOTO  BBICIIETO  0oOpa3oBaHusA  «IMOCKOBCKHWA TOCYIapCTBEHHBIN
I'YMaHUTAPHO-5KOHOMHYECKHH  YHHBEPCHTET»  COCTaBleHa  Ha  OCHOBE
demepaTbHOrO0 TOCYIApPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa  BBICIIETO
oOpa3zoBanus mo HanpasieHuto moarotoBku 01.03.02 IlpuknanHas MaTeMaTHKa U
MH(OPMATHKA. |

CrpykTypa ¥ conepkaHue IMPOrpaMMBbl OTBEUYaeT XapakTepy H YpPOBHIO
3HAHUH U HaBBIKOB, HEOOXONHMMBIX OyIyIIieMy MarucTpaHTy MJid YCIIEIIHOIO
oOy4eHHs B MarucrpaType W paboTe HaJ MarucTepcKod [uccepranued Io
Hampasienuto moarorosku 01.04.02. «IIpukiangnas MareMaTuka ¥ HHPOPMATUKA»

IIporpamma 0mKHA CIIOCOOCTBOBAThH YCBOEHUIO, KPUTUYECKOMY aHAIHU3y W
OlleHKe MOCTIDKEHHH MHpPOBOM MBICTH B 00JacTH MaTeMaTHKU M HH(GOPMAaTHKH,
TOTOBHOCTM K  CaMOCTOATENFHOMY  OOyYEeHHIO HOBBEIM  MeTojaM H
HCCJIeIOBATeIbCKUM TIPaKTHKaM B 00JIaCTM MaTeMaTWKd W HHPOPMATHKHU, K
CaMOCTOSITEIbHOMY YTIyOJeHUIO0 Hpo(ecCHOHATBFHON IOATOTOBKA M OCBOCHHIO
CMEXHBIX o0JacTeil 3HaHUS.

Psin mpakTHUecKH OpPHUEHTHPOBAHHBIX BOIIPOCOB TpebyeT oT OymyInero
UCCIIEI0BATENIS MPOSBICHUS MPOPECCHOHATHFHON KOMIETEHTHOCTY U CIIOCOOHOCTH
OpPUEHTHPOBATHCSA B Pa3IAYHBIX acreKTax IIPOrPaMMBEl, YMEHUS
TpaHC(hOPMHUPOBATh IOJIYUYCHHBIE 3HAHUS OTHOCHUTEIHHO KOHKPETHOTO OOBEKTa
CBOETO HCCIEIOBaHUA B paMKax Oy/ryIied mpodeccrHoHaNbHOR NesITeEHOCTH.

IIpu oTBeTe Ha IpenjaraeMble BOIPOCH aOUTYypHUEHTy ClelyeT I0Ka3aTh
BIAJicHUE IOHATHHHO-TEPMUHOJIOTHYECKUM  aIlllapaToM, IIPOSIBUTH 3HaHUE
OCHOBHBIX MaTEeMaTHYECKUX 3aKOHOB ¥ (OpMyJ, YMeTb HCIIOJIb30BaTh
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTHH B CBOEH NESITENBHOCTH, a TaKkKe
yKa3aTh BO3MOXHOCTh UX NIPUMEHEHUS B HCCIIEI0BATEIBCKON paboTe.

Llemp BCTYIUTEIHLHOTO HUCIBITAHUS: OMPEEITUTH TOTOBHOCTE M BO3MOXHOCTb
IIOCTYITAlOIIET0 OCBOMTH BBIOPAHHYIO MPOTpaMMy TIOATOTOBKA U  BBISIBUTH
HayJHble HHTEPECHI U MOTEHIIMAIFHBIE BO3MOXXHOCTH B cdepe Oymyineidl HaydHO-
HCCJIeI0BaTeNbCKOU paboTEhI.

3amaun:

® BBEIIBUTH CIIOCOOHOCTH a0UTYpPUEHTA K HAYUHBIM U3BICKAHUAM;

® BEBIIBUTH CIIOCOOHOCTH a0UTYypHEHTa K CAMOCTOSITEIEHOMY 00YUEeHHUIO;

® BBIIBUTH CIIOCOOHOCTH aOWUTypHEHTa K aHaJu3y U yCBOEHUIO II0JIy4aeMOMU
uH(pOpMaIIUY.

Hacrosmas nmporpamMmmMa pa3paboTaHa B COOTBETCTBHM C 3aKOHOIATEIHECTBOM
P® wu mpenHasHaueHa I aOWUTYpHUEHTOB, HMEIONMX IIPpaBO  ClIaBaTh



BCTYMHUTEIbHbIE UCIIBITAHUS B (hOpMe, yCTaHABITNBAaEMOM By30M CaMOCTOSTEIBHO.
Martepuaibsl MporpaMMbl UMEIOT IEJBI0 OKa3aTh ITOMOINs aOUTypHEeHTaM B

IIOATOTOBKE K BCTYIIUTEIILHOMY 3K3aMeHY, COAepKaT XapaKTepUCTUKY U OIMCaHue

IIpoLIe Iy Pl SK3aMeHa, IepedeHb BOIIPOCOB, CIMCOK PEKOMEHTyEeMOU JINTEPaTypEI.

2. COAEPXAHHUE ITPOI'PAMMBI BCTYIIUTEJBHOI'O
HUCIIBITAHUSA
Teopusi BeposiTHOCTEH 1 MaTeMaTHYeCKas CTATHCTHKA

Crmyuaiinble coObrTrsi. OCHOBHEIE TTOHSATHS TEOPUU BeposaTHOCTeH. Teopemsl
CIOXXEHUSI M YMHOXXEHHS BEPOSITHOCTEM M MX OCHOBHBIEC cClefCTBUSI. DOpMyIsl
Baiteca. CryuaiiHple BenWYMHBI. MarteMaTH4YecKoe OXUIaHue U JUCIEPCUS
JMUCKPETHON  CIydyalHOW BETWYUHBI. 3aKOH OompImux uwcen. DyHKIuS
pacupeneneHusl  BEepOATHOCTEM  ciaydaliHOM  BenuwuuHbl. HopmanpHOEe U
IoKazaTenbHoe pacupenenenne. CucrteMa ABYyX CIIyYailHBIX BEJIMUHH.

MaremaTndyeckas CTaTHCTHKA. OJEMEHTHl MaTeMaTHYeCKOM CTaTHUCTHKH.
Bri6opounsrii  Meron. CraTUCTHUeCKWe OIIEHKH OCHOBHBIX  I1apaMETPOB
pacupenenenus. Meroa pacu€ra CBOIHBIX XapaKTEPUCTHK BEIOOPKHU. DIEMEHTEHI
Teopuu Koppemsanuu. CTaTucTudeckas MpoBepKa CTATUCTUYECKUX THIIoTe3. MeTron
MounTte-Kapio. I{enu Mapkoga.

AJropurMu3anus U NporpaMMHpOBaHHe

OcHoBHBIE IOHATHS anropuTMuzanuu. AnroputMm. CBoiicTBa anropurMma.
Crioco0Bl 3amuCH alIrOPUTMOB. ANTOPUTMH3ANUSA. AJITOPUTMHYECKUN IIPOIIECC.
THUIBI BEIYUCTUTENBHBIX TIPOIeCCOB JIMHEWHbIE, BETBAIIMECS W LUKIMYECKUe
anroputMbl. KaHOHWYECKHWe alropUTMHYECKHe CTPYKTyphl. HTepalroHHEBIE
IIUKIJIEl. Bpraucienue CyMMBI 3JIeMEHTOB OecKOHEWHOro psma. PexyppeHTHoe
COOTHOIIIEHHE [JIsl BBIUMCIIEHUS OUEpPEeTHOTO cliaraeMoro. Peammzamus MmeTojna
IIOCJIEIOBATEIbHBIX  NPUONMKEHUH.  AJNTOPUTMBI ~ IOMCKAa B MAacCHUBe.
IlocnenoBaTenbHBIN ITOMCK C MCIIOJIB30BaHUEM OaphepHOro 3jieMeHTa. buHapHBINA
IIONCK B  YHOPSANOYEHHBIX MaccuBax. CpaBHUTENBHAS  XapaKTEpPUCTHUKA
QITOPUTMOB. AJTOPUTMBI COPTHPOBKH MacCHBOB. IIpocThle  alrOpUTMEL
COPTHUPOBKH: COPTUPOBKA BEIOOPOM, 0OMEHOM M BCTaBKaMU. BEICTpasi COpTHPOBKA.
OQPeKTUBHOCTE aITOPUTMOB COPTHPOBKU. CTaHAapTHBIC THUIIHI TaHHBIX B SI3BIKAX
IIpOTPaMMHUpPOBAHUS  BBICOKOTO  ypoBHsA. CKanspHBIE  THUIIBI:  YHCIOBBIE,
CHUMBOJIBHEIE, JIorHueckuii. CTpyKTypUpOBaHHBIE THUIIBI: MACCUBEI, CTPOKH, 3aIIUCH
(cTpykTypsl). VYkazatenu. JMHaMU4YecCKHe CTPYKTYpBL. OTambl TOJATOTOBKH U
pemenus 3amad Ha OBM. OcHOBHBIE STanbl IOATOTOBKM K peEIIeHHE 3a1ad.
OTtianka u TecTUpOBaHUE IporpaMM. JIoOKyMeHTHpOBaHKE MPOTPaMMHBIX CPEJICTB.



Ba3bl JaHHBIX

AnmunauctpupoBanue SQL server. YcranoBka SQL server. YipasieHue
ciyx6amu. HacTtpotika mpaB moctyma. OCHOBEI TEOPUHU PENSIIIUOHHBIX 0a3 JaHHBIX.
Tunel mansaeix. [lepBuunbrid xirod. Omeparnuu pensiiuoHHON anrebpel. Teopus
HopMmanuzaruu. Ilomstue 1H®, 2H®, 3H®, 4H®. Omnepatop SELECT.
TpanuIMOHHEIE oOIepaldyd HaJ MHOXecTBaMu. VIcmonp30BaHMEe B 3ampoce
HECKOJIBKMX MCTOYHUKOB 3amucedl. @DyHkumu. DyHKmmm  ais paboTel co
3HAQYEHWSIMHU JaThl U BpeMeHU. DyHKIuM paboOTBl cO cTpokamMu. UHCIIOBEIE
¢yuxun. Arperatasie Gyuknuu. [IpeobpazoBanne qanabsx. CocTaBHBIE 3aPOCHL.
Omnepanuu coenrHeHus. SIBHBIE omepanuu o0searHeHns. PasHocth. [lepeceuenue.
Group By Having. 3anpocsr mogudukanuu masabrx. DML. Insert Into, Update,
Delete. Xpanumsie nporenypsl. Ckasapable GyHKun. OYHKIUH, BO3BPAIAIOIIHE
tabnuunoe 3uadenue. Kypcopsl. [ukisl, VcmoBus.

BurynciuTebHBIE CHCTEMbI, CETH H TeJIeKOMMYHHKAIIUH

Opranmmsanus OBM. Hcropus passutus cpencts BT. Iloxonernuss DBM.
Knaccuduxanuu OBM. Ilonstue apxurekrypsl OBM. @yHKIMOHAIbHAS CXeMa
OBM. V3ner OBM u xanans! cBs3u. [lpuaiunsl ¢don Heiimana. IlpuncTOHCKAsS
apxutrektypa OBM. Knaccudpukamus @nuanra. IIporeccopHbI KoHBekep.
MpuorosnepHsli nponeccop. MHOToNpoeccopHble CHUCTEMBL. ApHPMeTHYeCKHe
ocHOBBI  (yHKIMOHHpoBauus OBM. IlpencraBmenue uucen. J[BoMuYHAas
apudmeTrka. Jlormdgeckue OCHOBBI (QyHKuHOHUpoBaHuss OBM. IIpenukarsl.
Hopmanuzanus. Jloruaeckuii snement. Koneunsiit nudposoit aBromat. Kimrouesoit
pexxuM paboTHl TpaH3UCTOpa. OieMeHTHas 6asza OBM. Tpurrep. Perwmcrtp.
Cymmarop. Ilepconanbubiii kommproTep. Kopmyc ITK. Marepunckas Iuiara.
Kanaiel csasu mexay yznamu K. Tporeccop. OneparuBHas namsath. CHCTEMHBIE
pecyperl 1IK. Buneomoncucrema IIK. Mouwutop. Ilocrosuuas mamsts B IIK.
Buemnue wunHTepdeticel. Illmra USB. VcrpoiictBa BBoma M BEIBOJA.
MyneTuMenuiiaele ycrpoiictBa. Ilporpammuoe ympasienne OBM. OCHOBEI
IpOrpaMMHOr0o  ympaBieHus OBM. AnroputM. MammHHas  KOMaH[A.
Komnrrorepras mporpamma. IIporpammuoe obecriedenne OBM. OmneparponHas
cucrema. IIpomeccsl u motoku. BriTecHsromas MHoOrozamadyHocTh. PDaitmoBas
cucrema. Kommerorepusle cetu. IlonsTre BRIUMCIUTENBHOM ceTH. KOMIIOHEHTEI
ceredi. OcHOBHas 3afada ceTeBOro B3amMmojeicTBusa. Kiaccudukanuu cereil.
Kommyramus B cersax. Ilonsatue Tomomoruu. [IoHATHE MHOTOYPOBHEBOH MOJIEIH
ceTeBOro B3amMozeicTBusA. CeTeBOM IPOTOKOI M MPOTOKOJBHEIN cTeK. Moeis
OSI. Mogens creka TCP/IP (DoD). CeteBas apxurekrypa. CereBoii uHTEpdeEiic.
Meronsl nmoctyna k cpene mnepepauu. KomupoBanue curHanoB. Duznyeckas
anpecanus. CereBoll kanp (dpeiim). Apxurekrypsl Ethernet, Wi-Fi, BlueThooth.



Anpecaniis B KOMIIBIOTEPHBIX ceTsX. AznpecHoe mpocTpancTBo. [Pv4-ampecanus.
ARP. TPv6-anpecaruss. DHCP. DNS. Texnonorus NAT. TparncnopTHbIll ypoBEeHb
monenu TCP/IP. Ilporokomsr TCP wm UDP. Mertoasl B3aUMOAESHCTBHSI B
reTeporeHHslx cersax. Mapmpytusanus. Poyrep. Ilporokonsr RIP u OSPF. Cetn
obmero nmons3oBaHus. Cers MHuTepner. Ciyx06a Web. OO6naunble TEXHOIOIHH.
Texuonorus VPN.

CucreMHOe N NPUKJIAAHOE POrPaMMHOe obecrieueHHe

Omneparmonnsle  cucteMbl.  OmnepaliOHHBIE  CHCTEMBI W CpEIbl.
BrrauciauTenbHBIA IPOIECC W €ro MOHUTOPHHT, AHUCIIeTYephl 3a1ad. BBoI/BRIBO
NaHHBIX, pabota ¢ (aimoBEIMA CHUCTeMaMu. IIpHKIamHbIE TaKETHI IIPOrPaMM,
METOIEI pa3BepTHIBAHHUS, MHCTAJIIAINH, COTIPOBOXKICHIS. CucteMsl
IporpaMMupoBaHus. [lakeTHBIE W OHAIOTOBBIE CHUCTEMBI MPOTPAMMHPOBAHUS.
OnRHOSA3BIKOBEIE W MHOTOS3BIKOBBIE BH3yalbHBIE cpefsl. OTiiamka IIporpamm,
nebarrepsl 1 MOHHUTOPHBI pecypcoB. IIpoekTsl U uX HacTpoiika. [IpoexTupoBaHue
nmporpaMM. TexXHOJIOTMH MPOTPAaMMHUPOBAHUSA, IMpOrpaMMHas cuUcTeMa. lloHsaTHe
IIPOTpaMMHOT0 TpoaykTa. IIporpaMMHEIe cHeUGUKAITAHNA W TpeOOBaHHUSI K
nporpamme. MHTepdelic u TpeboBanus k HeMmy. Bepudukamnus TecTUpOBaHHE U
OTIIafKa, BHEApPEHUE U compoBoXkaeHme. Pa3zpaborka mpmnoxenuid. IlogroroBka
CaMOCTOSITEJIEHOI'O MPOEKTa U BEIOOP IIaThOPMBI BEIYUCIeHUH. OTpaHudeHus s
Windows/UNIX. Hactpoiika OmIuii KOMIOWIATOPOB Ui  BBIYHCIICHHMA.
Komnunstopsr cBobonuoit munenzuu GNU. Kommumsatopsr GNU st Windows.
IIpumenenue rpaduuecKux MPUMUTHBOB M BH3YaTU3AIIHA. ['paduueckue
cTamapTsl U npuMmutuBbl. Ctpykrypa u Oumbmmoreka OpenGL. HHTepdeiic
nporpammupoBanus CUDA, OpenCL.

MeToabl ONTHMH3ANH

3ajaud, MPUBOIAIINE K HCCISHOBAaHUIO (QYHKIUHA W (QYHKIMOHAIOB Ha
sKkcTpeMyM. MaremaTuueckas IIOCTaHOBKa 3afadd Ha 0e3yCIIOBHBIA M YCIOBHBIN
skcTpeMyMbl. HeoOxonuMble W JOCTaTOYHBIE YCIOBHUS. MeTOABI W aTOPUTMEL
pelieHus 3amad Ha O€3yCIOBHBIA U YCIOBHBIA OSKCTPEMYMBI. OJIEMEHTHI
BapUallMOHHOTO HCYHCIEeHMS. 3anada o OpaxucroxpoHe. OCHOBHBIE IOHSTHS,
CBA3aHHBIE C OKCTPEMYyMOM HHTerpaibHOro ¢ynkuuonana. Ilpocreifmas 3amada
BapHanoHHOro ucuuciaeHus. OCHOBHasg JeMMa BapUAllMOHHOTO HCUMCICHUS.
Heobxonumoe ycioBue skcTpeMyMa. YpaBHeHHe Ditiiepa. DJIEMEHTHl JTHHEHHOTro
nporpammupoBaHus. KaHoHuueckas, OCHOBHas U 0OIIas 3a1add JHUHEHHOTO
nporpamMmupoBaHus. CHMIDIEKC METOL peIIeHHs KaHOHMYECKOM 3alauu.
YeThIpEXATANIHBIN AITOPUTM CUMILIEKC METOA.



3amuTa KOMIOBLIOTEPOB U CeTeH

Hudopmarmonsas 0e30I1aCHOCTh: IOHATHA M ompejeneHus. Poib
MHGOPMALMOHHONW 6Ee30IIaCHOCTH ¥ ee MEeCTO B CHCTeMe HalluOHaTbHOM
0e30IacHOCTH, HH(POPMaIMOHHAs 0€30I1aCHOCTh, €€ OCHOBHBIE COCTABIIAIOLINE U
acmeKkThl. YTrpo3bl uH(pOpManuoHHOW  OezomacHocTH. IloHATHE — yTPO3BI
nHGOPMAIMOHHON 0e30macHOCTH, KiaccuuKalysd Yrpo3 IO  PasIuYHbIM
npusHakaMm. BpemoHocHsle mporpaMMel.  IloHATHE BpeNOHOCHBIX MPOTPAMM, UX
K1accU(UKAIMs, CIIOCOOB! PaCIpOCTPaHEHHs BPEIOHOCHBIX TporpaMm. MeTos! U
CpefcTBa 3aluThl KOMIBIOTepHOH wHH(popManuu. IIporpaMMHO-TEXHHYSCKUE
MeTOoABl OOHApYXXEeHWsI BHUPYCOB, aIMUHUCTPATHBHO-TEXHOJIOIHYECKHE METOJIBI
3aIUTEl, OCOOEHHOCTH 3aIUuThl WHGOPMAIMU B IEPCOHAIBHBIX KOMIIBIOTEpaX.
Hayka xpunrorpadus, Kpumnrorpaduvyeckde MeETONBl 3aIlUThl HH(OpMAaLUH,
KPHUIITOCUCTEMBI, YIpaBlIeHHe KIIOYaMM, SJIeKTpOHHas IU(ppoBas IOIIIKCE.
JInnensupoBanue u cepTu(UKaIyss B OONAacTH 3aIlUTHl HHQopMarwy. [ToHATH
JUIEH3UPOBAHASA ¥  CepTU(QUKANMU B 00NacTH 3aIlUTEl  HHGpOpMAalUH,
HOpPMaTHBHas IIpaBoBas 0a3a CHCTEMBl CEpPTU(QHKAIUMM CPENCTB 3allMTHI
uH(OpPMAIINH, IOPANOK IIPOBEAEHUS JHIeH3upoBanusi. Kpurepunu Oe3omacHoCTd
KOMITBIOTEPHBIX cucTeM. Kitacchl  0e30IIacCHOCTH  KOMIIBIOTEPHBIX ~ CHCTEM,
KaTeropuu TpeboBaHui 0€30IaCHOCTA KOMIIBIOTEPHEIX CHCTEM

YmncsieHHBbIE MeTOABI
IToHATHE O TOYHOM M IPUOIMKEHHOM PEIICHUSX YHCIOBBIX ypaBHEHHH.
Meronsl  OpUOMIDKEHHOTO  PEIIEHWS  YHCIOBBIX  ypaBHEHHMH.  MeTombl
MPUOIMKEHHOTO BEIYUCIICHHS 3HaueHuH GyHKIuMA. MeToabl HHTEPIOIMPOBAHUS U
AIIpPOKCUMAITAN (QYHKIMHA. MeToApl UYHUCICHHOI'O PpEeIIeHHs CHUCTEM JIMHEHHBIX
anre0paduecKux ypaBHEHHM. MeTomsl YHCICHHOW MHHUMH3aIMKA (YHKLIHUH.
MeTomsl IpUONMKEHHOTO pEIIeHUs OOBIKHOBEHHBIX Au(ddepeHIranbHbIX

ypaBHEHUN ¢ HAYAIBHBIMU U KPa€BBIMHA yCIIOBHUAMMU.

JucKpeTHAsi MATEMaTHKA

MHoxecTBa U omeparuy Haj HuMUA. [[oHITHE MHOXXECTBA, IIOAMHOXKECTBA,
crioco0sI 3aanus MHOXecTB. Onepanuy HaJl MHOXKECTBaMH, CBOMCTBA OIlE€pallti,
nuarpamMvbl  Benna. JlekapToBO IpOW3BEIeHWE MHOXECTB, OTHOIIEHHSI Ha
aieMeHTax MHOXecTB. OTHOIeHWsT Ha MHOXecTBaxX. OrobpaxkeHHs, Kak
OTHOIIIEHUs, CBOMCTBa OTOOpakeHWH (MHBEKTUBHOCTH, CIOPBEKTHUBHOCTH,
OMeKTUBHOCTH). BHHApHBIE OTHOINEHHS Ha MHOXKECTBE, OIlepaluy Hal HHUMHU.
3amanve OMHAPHBIX OTHOLICHWH HAa KOHEYHOM MHOXKECTBE C IIOMOIIBIO OYIeBOi
MaTpHIBI. CgoiicTBa OMHAPHBIX OTHOIIIEHUM: pedIeKCUBHOCTB,
UppedIeKCHBHOCTh, CAMMETPUYHOCT U T.A. JacTU4HBIM mopsanok. OTHOIIeHHE



SKBUBAJIEHTHOCTH, €T0 CBA3b ¢ pa3zbueHreM MHOXecTBa. KonbIlo (1ojie) BEIUETOB.

OcHoBHBIE ajiredpandecKkue CTPYKTYpHl. ['pymimbl, Koibla W TOJA. MOIIHOCTH
MHOXECTBA. OJEMEHTHl KOMOWHATOPHUKH, OCHOBHBIE (OPMYIBL. OJIEMEHTHI
MaTeMaTU4eCKOU JOTUKH. ByeBbl anreOpkI. [lonsatue OyneBoit anrebpsl,
OCHOBHBIE CBOMcTBa. Baxuelmme kmaccel OyneBslx anrebp: anre6pa
IIOAMHOXECTB, aureOpsl OyJeBBIX BEKTOPOB, MaTpPHIl, OYJEeBBIX (YHKIUH.
Wzomopdusm OyieBrIX anredp, ero MpUMEeHEeHHe IS JTO0Ka3aTelbCTBAa PaBEHCTB
MHOXecCTB. Aunrebpa BBICKa3bIBaHWHA. BBICKa3bIBaHWS, OIEpallMd HaJ HUMH,
(opMynbl anreOpbl BBICKA3BIBAHWM, TAONHIBI WCTUHHOCTH. PaBHOCHIIBHEIE
bopMymBI, 3aKOH JIBOUCTBEHHOCTH. JIM3BIOHKTMBHAasS W KOHBIOHKTUBHASI
HOpMaJbHBle (DOPMYIIBI, anroput™M ux HaxoxzaeHws (mH) u kH(]). CoBeplIeHHBIE
IU3BIOHKTUBHBIE YW KOHBIOHKTHUBHBIE HOpMalbHbIe (opMmbl (cmad ©u CcKHOD),
QITOPUTMBI UX HaxoxaeHus. CBsI3b MeXxay ¢hopMyiaMu anreOpbl BEICKa3bIBAaHUH 1
OyneBeiMu QyHKIsIME. [IprveHeHue ¢opMyn anreOpsl BBICKa3BIBAHHHA IS
peIIeHns JIOTHYECKHUX 3a/ad, IUId aHallh3a W YIPOIIEHHs pelleiHO-KOHTAKTHBIX
CXeM M Jormdeckux cered. DyHKIMOHATBFHO IIONHBIE W 3aMKHYTBIE KJIacCHI
OyneBbix (yHkrmid. [loHSITHE (QYHKIMOHAIBHO IOJHBIX M 3aMKHYTBIX KJIaCCOB
6yneBrix pynkuuid. Anre6pa XKeraakuna, ee cBoiicTBa. ITonmuuoMm JKerankuHa s
OyneBoil (YHKITMH, QITrOPUTMBI €ro HaxoxieHws. JIuHelHble (yHKINH,
3aMKHYTOCTh Kijlacca JUHEHHBIX (yHKuuid. JleMMa O HENMUHEHHBIX (QYHKITHIX.
MoHOTOHHBIE (QYHKIIUH, JIeMMa O HEMOHOTOHHBIX (yHKIuIX. DyHKIWMH,
coxparsromue 0 mnm coxpaHsione 1, 3aMKHYTOCTh KJIACCOB 3THUX (YHKITUH.
CaMonBoOlicTBeHHbIE  (YHKIIMH, 3aMKHYTOCTh Kjacca CaMOJBOHCTBEHHBIX
Qynxmmii. Jlemma o HecamonBolicTBeHHBIX (yHKnmax. Teopema Ilocta u ee
npuioxkeHus. Munummsaius OyneBslx QyHKIwA. [ToHITHE MHHMMAaTBEHOW THG
s OyneBoit ¢ynkimu. Hocurens ¢yHkimm, ero cBoiicTBa. VHTepBanbl, HX
CBOMCTBa, MOIyCTUMBIE HHTEPBAIBI Uit OyneBoi (yHKuuu. [ToKpBITHE HOCHTEIS
byHKIIMN WHTepBaiamu, ero cBsa3b ¢ mqHG. CokpallneHHbIe IH(], HX CBI3b C
MUHUMATBHBIMA THG. AJNTOPUTM HAXOXICHHUS COKpAIeHHOH ITH(G MEeTOI0M
«CKJIEUKI». ANTOPUTM HaxXOXICHUS MUHHUMAIBHOHN qHG ¢ moMoIipio kapt KapHo.
TynuxoBsle nHG. Teopema O TOIVIOIMIEHWH 3JIEMEHTAPHBIX KOHBIOHKIMM U ee
IpUMEHEHHEe I HaXOXICHUS TYNHUKOBBEIX ( a 3HAYAT U MHHUMAIBHBIX) THO.
Jlormka mnpenukaroB. IloHATHE n-MecTHOro IIpeAuMKaTa, OIEpaly HaJ
IpenuKaTaMy, pPaBHOCHUIIBHBIC NpeauKaThl. KBaHTOPBI, MX CBOHCTBA, (HOPMYIIBI
JIOTUKU IIpeNruKaToB. PaBHOCHIBHBIE (DOPMYIBI JIOTHKH HPEIUKATOB, OCHOBHBIE
TUIBl PaBHOCHIIBHOCTEHW, WX IPUMEHEHHWE B JPYrHUX paslaenax MaTeMaTUKH.
ToxxnecTBeHHO HCTUHHBIE (JIOXKHBIE) (DOPMYJIBI JIOTHKM HPEIUKATOB, 3aKOHBI
JOTUKH, IpoTuBopedns. OCHOBBHI HCYUCIEHUN BBICKA3bIBAHWM U IPEIUKATOB.
OCHOBBI HMCYUHCIICHHUH BBICKa3BIBAHWUN, aKCHOMEBI, IpaBuiia BbIBoja. OCHOBHEIE



3aKOHBI JIOTHKH: MMPABUJIO CHIUIOTHU3Ma, KOHTPIO3UIINH, IIEPECTAHOBKH IIOCHIIOK U
T.II., TeopeMa meaykiuu. CBs3b MEXIy BBIBOJUMOCTBIO (OPMYJ HCUMCIECHUS
BHICKA3BIBAHUHI M TOXKIECTBEHHOM UCTHHHOCTHIO (GOPMYIT alreOphl BEICKa3hIBAHHM.
@opMyJIBl HCYMCIEHHS TPETUKaTOB, AaKCHOMBI, IIpaBuia BbIBOAd. OCHOBHEIE
3aKOHBI HMCUMCIIeHHs npenukatoB. OcHOBBI Teopuu IpadoB. OCHOBHEIE IOHATHS
Teopur rpados. DiIepoBEl ¥ TaMUIBTOHOBEI rpadel. [lorsaTHe KoHeuHOro rpada,
ero cBoiicTBa. 3amanue rpada ¢ IMOMOIIBI0 MAaTPHUI] CMEXHOCTU U MHIUAEHTHOCTH.
CasizHOCTh Tpada, CBI3HBIE KOMIIOHEHTHL. DUIEPOBBI M TaMUIBTOHOBHI I'padEl,
TeopeMbl Jiiepa u Jupana, anroputM ®Pruepu HaxoXIeHHUS diilepoBa ILHMKIIA.
JlepeBns, ux cBoicTBa. JepeBbs, ux crpoenue. OCTOBHOE JepeBO CBI3HOTO rpada,
GyHmaMeHTaNbHAsS CHCTeMa IIMKIOB M paspe3oB. Amroput™m Kpackana
HAXOJXXJIEHUS OCTOBHOI'O JiepeBa MHUHUMAIBHOTO Beca. I{eHTphl U nuaMeTpaabHEIe
IIEH IepeBa, alTOPUTMBI UX HaxoxaeHus. [lomedeHnHble rpadsl, TeopeMa Kemm.
IImockne w turaHapHBle Tpadsl, ¢opMyna Oinepa. KoHedHBIE aBTOMATHL
KoHeuHple aBTOMATHI M MX 3a7aHue, aHamu3 u cuHTe3. OnpenereHrHe KOHEYHOIO
aBromara. CrocoObl 3amaHus: TaONWYIHBIA, auarpaMmoi Mypa, cHcTeMon
OyneBrix (ynkumid. [IpuMepbl KOHEYHBIX aBTOMAarToB. V3oMopdusM KOHEYHBIX
aBromMaroB. KaHoHmdeckue ypaBHeHHs aBTomara. Ilpumeprl. Kommosumnus
aBToMaroB. ABToMatsl Munu u Mypa. Teopus anroputMoB.  Breranciumele
¢byHkumy. Beraucnumele GyHKIUY U anropuTtMel. CBolicTBa anropuTMoB. 1lonarus
pa3penmMoro npeauKara, pa3pernmmMoro MHOXXeCTBa, IIEPeUUCIIMOr0 MHOXKECTBA.
[Tpumep amropurma. Teopusi peKypcuBHBIX (yHKImHA. HopManpHBIE alrOpUTMEL
MapkoBa. OcHoBHBIE ompeneneHus. IIpobGiema CIOB B  acCOUATHBHOM
UCYHCIeHHH. AJNropuTM B HekoTopoMm aindasute A. HopMmanpHBIM anroputm
MapkoBa. HopmanbHo Berauciaumas ¢yHkius. Teopus alropuTMoB 110 TerOpHHTY
(mammmaa  Teropunra). Mamunasl  Teiopusra.  Anroputmbel  TeropuHra.
®opmanuzanus MammHel Teropunra. Tesuc Yepua-Trropunra.

CucTreMHOe IpOrpaMMHpPOBaHHE

Komannsr o6pabotku ctpok. OOpaborka Tabmun. CBolicTBa OIEpaTOpOB
paboThl ¢ sKpaHoM. Jlorruka u opraHusanus nporpaMmMbl. KOMITOHOBKa IPOTpaMM.
BrimonaeHune mporpamm. MaxkpocpeacTBa. MakpoIpoleccopbl. 3arpy3udkd U
penaktopsr  cBs3ei.  Kpocc-cuctembl.  OCHOBHBIE  TOHATHS ~ OOBEKTHO-
OpPUEHTHUPOBAHHOTO IIPOCKTUPOBAHHS. ITonp30BaTenbekue KJIACCHI,
II0JIb30BaTEIBCKUE CBOMCTBA Kitacca. bubmuoreka kiacca. KoHCTpyKTOp CBOMCTBA
Property Get,Set, ReadOnly. HacnenoBanue kiaccoB. O01acTh BUAUMOCTH, BpeMs
OKU3HW, HaciuemoBanue, monuMopdmsm. Kiace, arpubyrel.  CucTeMmbl
nporpamMmupoBaHus. [lakeTHbIle W OHAIOTOBBIE CHCTEMBI IIPOTrPaMMUPOBAHUS.
OnHOS3BIKOBEIE W MHOTOS3BIKOBBIE BU3yalbHBIE cpefpl. OTiagka IIporpamm,



nebarrepsl 1 MOHUTOPHBI pecypcoB. IIpoekTsl U ux HacTpoiika. IIpoexTupoBaHue
nporpamMM. TexHOJIOTMM NPOTrpaMMUpPOBaHUs, IporpaMmHas cucreMa. lloHsatue
IIpOrpaMMHOr0 TmpoaykTa. IIporpamMmHbIe crIenupUKanUMUU HU TpeOOBaHUS K
nporpamme. Muatepdeiic u tpeboBanus xk Hemy. Bepudukanus, TecTupoBaHUuEe U
OTJIa[Ka, BHEIPEHUE U COIIPOBOXKIEHNE.

HNuTennexryajbHble HHGOPMAIHOHHBIE CHCTEMBI

Mopgenu mnpencraBieHus 3HaHUK. lloHsATHE ¥ 3amaydl MCKYCCTBEHHOTO
uHTemekta (VMM). CoBpeMeHHOE COCTOSHHE HAYJYHBIX HCCIEIOBaHUN B
npoexktupoBanuu MUC. O6nactu npumenenuss WM. OcHOBHBIE MOIXOABI K
IIOCTPOEHHUIO CHCTEM MCKYCCTBEHHOI'O HWHTeIUIeKTa. lIpencraBieHue 3HAHUM C
nomotnpio cucreM npoxykiuu (CIT). Tpe6oamme k CII. Mexanusm BBogA.
IIpencrasnenue CII rpadamu. IlpencraBnenre 3HaHUN CEMaHTHUYECKUME CETSIMHU.
JuarpaMMbl IIpOLIE{ypHOTO MPECTABICHUS CEMAHTHYECKUMHU CETSIMH U BBIBOJBIL.
CemaHTHYecKkHe OTHOIIEHUs. MoJenu INpeACTaBIeHAs HEYSTKUX 3HAHUH U
HEeJIeTEPMUHUPOBAHHBIE IIPOLIEAYypHl BHIBOAA pelleHud. MeTombl HETOYHBIX
pacCy)XIeHU ¢ HEHaAeKHBIMU 3HaHWsIMH. OOIue CBeAeHUS O HEYeTKOH u
BEPOSATHOCTHOM JIOTMKaX. OKCIEepTHhIe cucTteMbl. Apxutektypa OC. Pexumel
dyskiuonupoBanus u kiaccudukanus OC. O6omouka VP-expert. OcHOBHbIE
sTanmbl pazpaborku OC. S3pikum mporpammupoBanus WU (dyHKIIHOHATBHOE,
JOTrM4ecKkoe U OOBEKTHO-OPHEHTHpPOBAaHHOE  IporpaMMHpoBaHue).  Mx
CpaBHUTENIbHAs XapakTepuctuka. O0IIas XxapaKTepUCTHKA I3BIKOB IIPEACTABICHHS
3HaHui. @DpeliMOBBIE  SA3BIKM. SI3BIKM  IPOAYKIIMOHHO-OPHUEHTUPOBAHHOTO
IIPOTPaMMUPOBAHUS. I'pammaTiKO-ceMaHTHIEeCKas obpaboTka TEKCTOB.
HHremnekTyanbHple  HH(QOPMAIMOHHO-IIONCKOBEIE CHCTEMBI. ODBPHCTHYECKUE
Meronel mnomcka pemenudt B WMC: KOHCTPYKTHBHBIE, JIEKOMIIO3HUIIUH,
MaHHUILyJITUPOBaHHE C MOJEINBI0, JIOKAJIbHOE VIyYIIeHHe, IIOUCK peIIeHUH.
HeliponHsle 1 MyIbTHAreHTHBIE CUCTEMBI. JJIEMEHThI TEOPUH U  TEXHOJOTHH
IIOCTPOCHMST MHTEIUIEKTYAIbHBIX IUAIOroBLIX cucteM. Tect Trropunra. Momens
HMCKYCCTBEHHOIO HeHpoHa. ApxXuTeKkTypa HeHpoHHBIX ceTeil. IlpukiamHbie
BO3MOXXHOCTH HEUpPOHHBIX ceTedl. OCHOBHBIC IIOHSATHSA, XapaKTEPUCTHKHA U
ApXHUTEKTYpPBl  MYJBTHAreHTHBIX  CHCTEM. 1EeXHOJOTMH  IPOEKTUPOBAHHI
MyJIbTHAr€HTHBIX CHCTeM. IHCTpyMeHTalnpHBIE CpeacTBa I IIOCTPOCHHS
MyJIBTHAr€HTHBIX cHcTeM. VIHTelleKTyalbHBIM aHalu3 JaHHBIX. VIHTepakTUBHAsS
aHanuTudeckas obpaborka manueix OLAP. ['myOuHHBIN aHamu3 JaHHBEIX - Data
Mining. Wcrnonb3oBanuwe IOHATHNA HHAYKUWH, OeAYKIUH # aOOyKIUHA B
HUCKYCCTBEHHOM HHTEIJICKTE.
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3. IPUMEPHBIV IIEPEYEHH BOITPOCOB K BCTYIIUTEJILHOMY

@ =L PR R D RO

8.

=8 R W e

HNCIIBITAHUIO
Teopusi BepoATHOCTEH N MaTeMaTHYeCKas CTATHCTUKA
JlucKkpeTHBIe U HEeNIpePBIBHBIS, CIIlydaiiHble BEIMYHHBI.

OYHKIIUYU pacipeesieHus] BEpOSITHOCTEH clTydaliHON BEIUYUHBI, CBOUCTBA.
JuckpeTHBIe U HeTIpephIBHBIE, CIIydailHbIe BEJIUYUHBl U UX XapaKTEPUCTUKH.

VYcnoBHas BEPOSITHOCTH COOBITHS.
dopmyna moaHOU BeposTHOCTH U opmyna baiteca.
3aBHACHAMOCTBG CIIy4aliHbIX BEJINYHH.

KOBapI/IaHI/IOHHaH U KOppEeIAIIUOHHAA MaTPHUIIbL 1 KX OCHOBHBIC CBOMCTBA.

CBs13b HE3aBUCHUMOCTH U HEKOPPEIUPOBAHHOCTH.

AnropuTMH3anus ¥ NPOorpaMMHpPOBaHHE
JIunetinple ciucku. CTeKH U odepeau.
JlepeBrs 1 CIIOCOOBI MX OpTaHU3AINH B TTAMSITH.
XemupoBaHue.
BbricTpas coptupoBka Xoapa.
Meto bl HOUCKA TaHHBIX.
Knacc u ero crpykrypa.
JKuzHeHHBIH UK U poriecchl pazpadborku [10.
Pazpabotka monb30BaTeNbCKOrO HHTEpdeiica ¢ IIOMOIIBIO

TEXHOJIOTHUH.

9.

DJeMeHTHI S3B6IK0B IporpammupoBanus Visual Studio (C#,VB.net).

10.Ananu3 npeameTHo# obnactu u TpeboBanus k I10.

AW

5.

6.

ba3bl nanHbBIX
Mopenu mauaeix B CYB/IL.
Hepapxudeckuii, CET€BOMA U PEISALIMOHHBIN ITOIXO/IBL.
Pensiimonnas u 06bekTHO-pessnonnas moaenu nanaeix CYB/I.
CrpykTypa ¥ BO3MOXKHOCTH SI3BIKa PESAIIMOHHOro ucuncieHus SQL.

WEB-

ITomsanpocer B s3eike SQL. Ilomsampocsr ¢ omeparopamu SELECT,
UPDATE, INSERT, DELETE.

CemaHTHUYecKoe MoienpoBanue JaHHbIX. ER-auarpamMmel.

7. LlemoctHOCTh 6a3 maHHBIX. TpaH3aKIWsd, TpaH3aKIWs Ha YpOBHE Oa3bl

IaHHBIX, TAOJIHII, 3aIIHCEH.

BrrunciaureabHbIe CHCTEMBbI, CETH H TCJICKOMMYHHKAaIIUH

1. ®yuknuoHaNbHAS MW CTpyKTypHas oprasuzanmsa LI, XapaxrepucTHKH
mporeccopa, peructpossle crpykrypsl LIII, HasHaueHWe M KIacCH(QUKAIHA
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IEHTPANbHBIX ycTporcTB ympasieHus (L[YVY), ocHOBHBIE CTaiuM BBIIOJHEHHUS
KOMAaH/IB.

2. ®opmarel komaHa OBM, cmocoObl agpecalud KOMaHI M OIIEPaHIOB,
KTaCCH(UKANUA CIIOCOO0B aJpecaldy ONepaHIoB (sABHas, HesABHAsd, IpsAMasd,
KOCBEHHas, OTHOCHUTEJbHAS CTEKOBasl aJIpecaliys).

3. Tunsl mamaeix B OBM (B dopmare ¢ (uKCHpoBaHHOM M ILTaBarollel
TOYKOM, cO 3HAKOM u Oe3 3Haka, JBOMYHBIE U [BOUYHO-IECATUYHBIE, CTPOKH H
CHUMBOJIbHEIE TaHHBIE, YKa3aTelH, TeTH ¥ IeCKPUIITOPEI).

4. AnmapartHoe W IporpaMMHOe obecriedueHue oOMeHa MH(popMaIei, KaHalkl
M KOHTPOJUTEPHI BBOIa/BEIBOA (OCHOBHEIE (DYHKIINH U pealu3alIlis).

5. OmHOmpoIecCopHbIe U MHOTOIPOIIECCOpHBIe apxuTeKTypsl. IlapamnensHbre
CHCTeMBI ¢ OOImel maMsiIThI0O U C paclpeaeneHHOM mnamiThio. KiacTepHble
CHCTEMBL.

6. OCHOBHBIE TOIIOJIOTHH KOMIBIOTEPHBIX CETEH.

7. CemuyposHeBas Moneinb OSI. @yHkImuH Kaxoro yposss mogenu OSIL

8. OCHOBHBIE IPHUHITUITEI paOOTEI COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH.

9. IIpOTOKOIBI, CTEKH IIPOTOKOJIOB.

10.0OcHoOBHOE CeTEeBOe obopynoBaHue: aZlanTepsl, ITOBTOPUTENH,
KOHIIEHTPATOPHI, IEPEKIIIOUATEIIH.

11.Internet u Intranet TeXHOIOTHU.

CucreMHOe M PUKJIAJHOE IPOrpaMMHoOe o0ecredeHne
Omneparuonnas cucrema. OyHKIIUY, Ha3HAUYCHUE.
MHOTr0IT0Th30BaTEIECKIE CHCTEMBEL.

MynbTUIIPOrpaMMHBIE CHCTEMEL.

SI3bIKYM yTIpaBiIeHus 3afaHUAMH (S3BIKA KOMaH I OIePalliOHHON CUCTEMBI).
TIporenypst. CpencTBa yIIpaBIeHrst BBOIOM/BBIBOIIOM.

ITonsTHs HAOOPOB HAHHEIX U (aiIoB.

LR ol L

Ornepanuu nojepKuBaeMple Ha CACTEMHOM YPOBHE.

8. VYIpaBileHHe JaHHBIMU Ha HOCUTEISX. YIpaBieHrne NaMATbi0. OrpaHuYeHns
IocTyIa K HabopaM JTaHHBIX.

9. Ilpoeccsl B omepaluoHHBIX cucTeMax. OOmume mousaTus. Pecypcbl
npouecca. Co3maHve YW YHHUYTOXKEHHE IpoIlecca. YTIIpaBIIeHHE IPOIeCCaMHu.
BzaumopeiicTBre mpoIieccos.

10.Cargansl m ux obpabotka. IIporecchl B OIEpaIlOHHBEIX CHCTEMAX.
BzaumopeiicTBre mpoIeccos.

MeTtoabl OITHMH3AIUH
1. Jlunelinoe nporpammupoBanue. CHMILIEKC-METO/I.
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2. JIBoiicTBeHHBIE 3a7au JIMHEHHOTrO mporpaMmMupoBaHus. [lepsas u Bropas
TEOpEeMBI JBONCTBEHHOCTH.

3. JluneiiHoe IIENOYUCICHHOE IporpaMMupoBanre. AnroputMmbel ['omopu u
MeTOo/la BeTBEU U I'paHMIl.

4. TpaucnoprHas 3aga4a.

5. 3amaya BBIDYKJIOTO IIporpamMmupoBanus. Dynkmus Jlarpamxa 3amadu
BBIIYKJIOTO nporpamMupoBanus. CemioBas Touka QyHknuu Jlarpamxka. Teopema
Kyna — Taxepa.

6. JluHampgeckoe mporpamMmmupoBaHue. OCHOBHas uAes JUHAMHYECKOIO
IIpOrpaMMUPOBaHUS.

7. OcHOBHBIE IOHATHS TEOPUU WIP: YUCTHIE M CMEIIAHHBIE CTPAaTeTvH, IeHa
Urpbl. MaTpU4YHEIE UTPHL.

8. Kpurepun ontumanbHOCTH. MeToJ peleHus MHOTOKPUTEPUAIEHON 3alauu
NIPUHATHS PELICHUM.

3ammuTa KOMIOBIOTEPOB U ceTeil

1. CaHKUMOHUPOBAHHBIM W  HECAHKIMOHWPOBAHHBIA  JOCTYN.  YTPO3EI
0e301acHOCTH U KaHAJIBI yTPO3.

2. Pasrpannuenue nocrtyma K pecypcam. MneHtudukanus U ayTeHTUDUKAIIL
CcyOBEeKTOB.

3. Ilonstue wuHbopmarusa. HMubopmarmonHsle puUCKH ©  0e30mMacHOCTb
HH(pOpPMAITUH.

4. Opranuzanusa myonupoBanus uH(opmarmu. [loBellleHHe HANEKHOCTU U
OTKa30yCTOMYMBOCTY KOMITBIOTEPHBIX CUCTEM. AJITOPUTMBI CXKATHS.

5. WurepHer-TepMmuHaibl 0ankoB. CirydaiiHble U peIHAMEPEHHBIE YTPO3EI.

6. Kiaccudukaius KOMIBIOTEPHBIX BHPYCOB H BPEJOHOCHBIX IPOTPAMM.
daiinoBsIe, 3arPy30UHbIC U CETEBbIE BUPYCHI.

YucjaeHHbIE METOABI

1. UucnenHoe pelieHue 3a7ad ¢ IpUMEHEHHEeM KoMImbioTepa. llorpemmnoctu
pelIeHus 3aJa49u.

2. KoppexTtHocTh 3amaun. KoppeKTHOCTH BEIUUCIUTEIHFHOIO AJITOPUTMA.

3. Pemenue cucteM JIHHEHHBIX anreOpamdeckux ypaBHeHuU. Meton I'aycca u
ero Mou(puKaIum.

4. Meron 3edimenss Uil pelIeHHUS CHCTEM JIMHEHHBIX anre0pandecKux
YPpaBHEHU.

5. MeTonpl pelieHUs] HEIWHEWHBIX YPAaBHEHWM: IIpocTas HUTEPALMsd, METOJ

HerotoHa.
6. Ilpubmmwxenne QyHKIUE. MHTEpIONANIMOHHBIM MHorodneH Jlarpamxa.
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Nutepnonsnuonnsie ¢popmyisl HeroToHa.

7. CpennekBaapatuyeckoe mpubOmmKeHue (yHKIUH. MeTol HauMEeHBIINX
kBagpaToB (MHK). |

8. HuddepenmupoBanue u HHTETpUPOBaHNE TAOTUIHON (QYHKITUH.

9. Metoner Oiinmepa um Pynre-KyTra 9ucieHHOro pemieHuss OOBIKHOBEHHBIX
nuddepeHINAIBHBIX YPaBHESHHH.

10.YucnenHoe  pemieHWe — KpaeBOW — 3amayd  UIsI  OOBIKHOBEHHOTO
b depeHINaTFHOTO YPaBHEHHS BTOPOTO IOpsaKa. MeTo T IPOTOHKH.

11.YucneHHoe pelieHWe ypaBHEHHH C YaCTHBIMH Ipou3BOoAHBIMHU. KoHedHO-
pa3zHoCTHas cxeMa i ypaBHeHus [lyaccona.

JdckpeTHasi MAaTeMaTHKA

1. AnreGpa MHOXXECTB, CBOHCTBa ONepalyii OOBEAWHEHHS, IePEeCceUeHUs U
JOTIOJTHEHUS.

2. buHapHBIE OTHOINEHWS Ha MHOXecTBaX. IMHBepcuUs © KOMIIO3UIUS
OuHapHBIX oOTHOmIeHHH. CBOWCTBO WHBEPCHHM KOMITO3WIIUH JABYX OWHAapHBIX
OTHOLLIEHUM.

3. CgoiicTBa OMHapHBIX OTHOWIEHUU (pedIIeKCUBHOCTh, HPPEDIESKCHBHOCTS,
CHUMMETPUYHOCTh, aHTUCUMMETPUIHOCTh U TPAH3UTHBHOCTE ).

4. OTHOIIEHUS SKBUBAJICHTHOCTH M €ro CBsA3b C pa3OMEeHHEeM MHOXXECTB.
Kiaccsl sxBuBaneHTHOCTH. OTHOIIIEHHUE OPSIIKA U €0 CBOMCTBA.

5. Bricka3piBaHUS U omepandy Haj HuUMH. AnreOpa JOTHKH. PaBHOCHUIIBHBIE
(OpMyIIBI TIOTUKH BBICKa3BIBAHUH.

6. Jloruka mnpenukaroB. KBaHTOprl. PaBHOCHIBHBIE (OPMYJIBI  JOTHKH
npeaukaToB. [ [puBeneHHBIe HOpMaJIBHBIE (DOPMEL.

7. Cyneprnosunius OyineBbIX GyHKIUHA. DYHKITHOHAIBHAS ITOJHOTA CHUCTEMBI
OymneBbIX QYHKITUN B c1a00M CMEICITE.

8. Kpurepuit moITHOTEI CUCTEMBI OYJIEBBIX (DYHKITHA.

9. Onpenenenne koHeyHOro aBTomara. CrmocoObl 3afaHUs KOHEYHOTO
aBTOMarTa.

10.I'padgrr. Cmocobwer mpenctaBienuss rpada. Mapmpytel. Ilemn. I{ukisl.
CBs13HOCTB. DilliepoBH U I aMUIIBTOHOBEI TpadBbI.

CucremMHOe NporpaMMHpOBaHHe
1. Komannsr o6pabotku ctpok. O6paboTka TadiwmII.
2. CaoiicTBa omepaTopoB pabOTHI C SKPAHOM.
3. Jloruka u opranumzanus nporpamMmmel. KomnoHoBka nporpamm. BeinonHenue
IIPOTPaMM.
4. MaxkpocpeacTsa. MakponpoLeccopsl.
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5. 3arpy34mKu u pefakTopsl cBs3eit. Kpocc-cucreMsl.

6. OcHOBHEBIE TIOHSITHS 00BEKTHO-OPUEHTUPOBAHHOTO IPOSKTHPOBAHMS.

7. Tlonp30oBaTenbCKHEe  KIIACCH, IIOJNB30BATENIbCKAE  CBOWCTBa  Kjacca.
bubnroTeka knacca.

8. Konctpykrop coiictBa Property Get,Set, ReadOnly.

9. HacnengoBaHue KJIacCOB.

10.06:1acTh BUAUMOCTH, BpeMsI XU3HH, HACIEIOBAaHUE, TIOTUMOPPU3M.

11.Knacc, atpuOyTHLI.

HHaTennexryaabHubie HHGOpPMAHOHHBIE CHCTEMbI

1. IlonsaTtue 6a3rl 3HaHUH. [IpecTaBieHne 3HaAHUH.

2. Mogenp OHTONOTHH. 3aaud, pelraeMble ¢ MOMOIIBI0 OHTOJOTHM. MeTons!
noctpoeHus oHtonorud. Cranmapt oHTonorudeckoro wuccienoanus IDEFS.
WEB-onTONM0THY (BU3YyaTH3AITH).

3. IIpencraBnenue 3HaHuil. @peitmpl. CeMaHTHYECKHE CETH (pacCIIMpEHHBIE,
HEOTHOPOIHEIE, HEUETKHE ).

4. IlpomykuMOHHBIE CHCTEMBI (OCHOBaHHBIE Ha IpaBmiax). Jlormdeckue
KOHCTPYKIIUU (MCUMCIIEHNE BEICKA3bIBAHUH U IIPEIUKATOB).

5. VHTe/IeKTyanbHbI  aHauu3 JaHHBIX. [eXHONOTHS  UHTEPaKTUBHOU
aganutudecko obpaborku maHHbIX (OLAP) Daita Mining (DM). CrpykTypa
aHanu3a JaHHBIX.

6. Heiiponnsie cucteMbl. XapaKTepuCTHKa HEHPOHHBIX ceTeil. HelipormakeTsl.

7. Croco65! pemeHus IIoxo GopMaln30BaHHbIX 3a1ad.

8. KOrHUTHUBHEIN aHATH3.

9. OkcnepTHBIE CHCTEMBI, CTPYKTypa M HX IIPaKTHYECKOe IpPUMEHEHHE.
JuHaMu4eckue sKcepTHBIEe CUCTeMbl. CUCTEMBI YIIPaBISHUS 3HAHUSIMHU.

10.0OcHOBHEIE HHCTPYMEHTANbHBIE CPEJICTBA HCKYCCTBEHHOT'O MHTEIIEKTA.

4. CIMCOK PEKOMEH/JOBAHHOM JINTEPATYPBI J1JIsI
IHOAI'OTOBKU K BCTYIIUTEJBbHOMY UCIIBITAHUIO

4.1. OcHoBHas JuTEpaTypa:

1. Xne6uukoB A.A. Madopmatuka: yueb. 4-e usm., ucup. u goir. — Pocros u/]1:
Qennxc, 2013. — 444c.: un. + 6mbn. — (Cpemmee mpodeccrnoHaNIBHOE
obpazoBanue). — ISBN 978-5-222-20699-7: 98.00.

2. Teopus BeposTHOCTel W MaTeMaThdeckas CTaTHCTHKA : y4eO.mocobue s
By30B / I'Mmypman, Brnamumup Edumosud. - 12-e m3m.,mepepab. - M. : IOpaiit,
2013. - 479c. : un. + 3amauum U OPWIOK.,IpeaMmeT.yka3. - (bakamaBp. ba3oBbrit
Kypc). - ISBN 978-5-9916-2647-7 : 319.00.
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4.2. JlomonHuTeNbHAs JHTEpaTypa:

1. Anexuna I'.B. Mudopmaruka: 6a3oBsiii kypc / I'.B. Anexuna, A.C. I'ycakos,
IT.A. CmenoB; MockoBck. ¢uH.-ipoM. akan. — M.: MOIIA, 2010. — 414c¢.: uin. +
6ub1., coB. TepmuHOB. — (HempepriBHOe o6paszoBanue). — ISBN 978-5-902597-
40-7: 141.00.

2. TI'yzemxo Enenma HukomaeBHa. PaGota B cetu MHTepHeT: yueb. mocobue /
I'ysenko Enena HuxomaeBna, Cypsimubiii Anekceit Cranucnasosud. — M.: ACT,
2011. — 431c.: wr. — (HoBelimmii camoyunrens). — ISBN 978-5-17-076172-2 :
161.00.

3. JluckpeTHas MaTeMaTHKa W MaTeMaTHdecKas JIOrmKa: yded. rmocobue aid
HH(POPMATUKOB, SKOHOMHUCTOB WM MeHemkepoB / Tpuymdproponckux, Maxkcum
BanepreBud. - M.: Huamor-MU®U, 2011. - 180c.: mn. + 6ubn. - ISBN 978-5-
86404-238-0: 230.00.

4. KapneHkos Crenan XapiaHOBHY. CoBpemMeHHBIE cpencTaa
HHGOPMAaIMOHHBIX TEXHOJIOTHH: yueb. mocobue mist By30B / Kapnenkos Creman
XapnaHoBud. — 2-€ u3f., ucupasi. u goir. — M.: KaoPyc, 2009. — 400c.: ui., rpad.
+ 6ub., mpmiox. — ISBN 978-5-390-00393-0 : 141.10.

5. MaxkcumoB Huxkomait BennammuaoBwd. MHQOpManvoOHHBIE TEXHOJIOIHMH B
poeCCHOHANBHON HeITeNbHOCTH: y4eb. mocobue mmsa cpemd. mpod. obp. /
MaxkcumoB Hukomnait BenmamunoBud, [lapteika Tatesna JleoHunmosHa, Ilomos
Urops UBanoBud. — M.: @opym, 2010. — 495¢.: un., Tabn. + 6ubin., rimoccapui. —
ISBN 978-5-91134-399-6: 124.95.

6. Maremarudeckuii aHamu3: ydeb. mocobume. Yacts 1. TuddepennuanbHoe
ucuncienue / Kapaces, Bnagumup AnatonseBud, JI€pmuna ['annna JIMuTpreBHa .
- M.: Unekca, 2011. - 296 c.

7. Marematuyeckuii aHanmm3: yde0. mocobme. Yacte 2. HHTerpambHOE
ucuucienne / KapaceB, Bmamumump AmnaronneBud, KapaceBa, Beponuxa
BragumuposHa, JIEBmuHa ["anuna JImutpueBHa . - M.: Mnekca, 2011. - 296 c.

8. MeTombl ONTUMAIBHBIX pelreHui: ydebd. mocobume mms By3oB. Tom 1:
Maremarudeckoe mporpammupoBanue / CokonoB, Aunexcannp Banepsesuu,
TokapeB, Bimanucnap BacmwipeBud. - 2-e u3gn., ucnp. - M.: @usmarmur, 2011. -
563c.: mi. + OuoOII., mpeaMeTH. yka3. - (AHanu3 u mojaepxka pemeHuit). - ISBN
978-5-9221-1257-4.

9. Meronsl ONTHMABHBEIX peIleHui: ydeb.mocobue mnsa By3oB. Tom 2:
Mpuorokputepuansaocts. Jlunamuka. Heonpenenennocts / Tokapes, Binanucnas
BacunbeBud. - 2-e m3f., ucmp. - M.: @usmarmur, 2011. - 416¢.: un. + 6u0mI.,
IpeIMeTH. yKa3. - (AHau3 1 mojaepkka pemenuit). - ISBN 978-5-9221-1258-1.

10. Xte6uukoB A.A. Mudopmanuonnsie TexHomorun: yueonuk - M.: KHOPVC,

2014. - 472c.: wi. + 6ubmn. - (bakanaspuar). - ISBN 978-5-406-02419-5: 514.50.
11. ITaymyxoBa JI.3. Hudbopmartmka. Teopus u mnpaxTuka [DIEKTPOHHBINA
pecypc] URL: http://book.kbsu.ru/ (mara mocemierns 31.08.2015).

ITprMedaHre: BBHAY Pa3HOOOpA3Us HMEIOIIMXCS YIeOHMKOB U y4eOHBIX
II0COOH#, B HEKOTOPBIX U3 HUX OTAENbHBIE TeMbI IIepedHsI (I1.2) MOT'yT Ha3bIBaThCS
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uHave, (HOPMYIHPOBATECA B BUAE 3aiad, JHOO BOOOINE OTCYTCTBOBAaTh. JTO,
OJIHAaKO, HEe OCBOOOKIaeT a0UTypHEeHTa OT HeOOXOAUMMOCTH 3HATh 3TH IIOJIOKEHHUS.

5. MOPSAAOK MPOBEJAEHUS BCTYIIUTEJIBHOI'O UCIIBITAHMA

BceTynuTtenbHOE UCIBITAHUE POBOAUTCS B JOpMe yCTHOTO 3K3aMeHa.

IIpu oTBeTe aOUTYPHEHT NOJDKEH IOKa3aTh:

« YEeTKOe 3HAaHWEe MOHATHUH, (aKkToB, GOPMYN JUCIUIUIMHAM, NPELYCMOTPEHHEIM
bemepadbHBIM  KOMITOHEHTOM  0Opa30oBaTeNbHBIX  IIPOrPaMM  BBICIIIErO
o0OpazoBaHusI;

- yBEepeHHOe BIIaJIcHWe IPOBEACHHUEM CTPOTHX PACCYXIEHHW M HaBBIKAMH
peIeHus 3a1ad.

Ilepen HagamoMm sk3amMeHa aOUTypHUEHTaM pa3laloTcs CHEeIUalbHbIe JIUCTEL U
6manku. [Tocie 3TOTO WieH 9K3aMEeHAITMOHHONH KOMUCCUH IIPOBOAUT HHCTPYKTaX U
OTBeYaeT Ha BOIPOCH AOWTYPHEHTOB IIO 3aAIIOJHEHUIO JIMCTOB M OIaHKOB H
Ipolielype d9K3aMeHa.

3aTeM aOUTypUEHT MONydYaeT SK3aMEHAIMOHHBIH Ouier. C 3TOro MOMEHTa
9K3aMEH CUHUTAeTCs HadaBIHUMCSI. AOUTYpHEHTYy IIpeNOoCTaBIIeTCI ONHH
akajeMudeckuii gac (45 MUHYT) Ha IIOATOTOBKY K OTBETY.

buneTsl BKIIOYAIOT TpPU TEOPETUUECKUX BOMNpoca IO  Pa3IUuYHBIM
TUCITATIINHAM U3 TTepedHs (1. 3).

B 5T0 BpeMs KaTeropwdecKd 3alpelieHO HCIOIh30BaHUE MOOUIBHBIX
TeneOHOB W APYro SJIeKTPOHHOM TexHuWkHW. Ha sK3aMeHe He pa3pelnaeTcs
IIOJIb30BATECS  CIPAaBOYHWKAMH W JIPYyrod KakoW-InOO  BCIIOMOTaTeIbHOMN
JIATEPATYPOU WU MaTepUaIaMu.

ITocne okoHYaHUS dK3aMeHa B TOT )K€ JIeHb a0UTYyPHEHTY COOOIIAeTCs OIleHKa
U, IpY HeOOXOAUMOCTH, TIOSICHEHUS SK3aMeHaTopa.

OCOBEHHOCTHU ITPOBEJAEHWS BCTYIIUTEJBHOI'O UCIIBITAHUA
JJIS JIAL C OTPAHUYEHHBIMHT BOSMOXHOCTAMM 310POBbA
O®I'bOY BO MITOV obecnieuuBaeT IpOBEIEHHE BCTYIUTEIBHBIX
VICIIBITAaHUH IS MIOCTYTAIOIIUX U3 YHCIIA JIUI] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
.3I0pOBbs U HHBaMUIOB (Hanee aurr ¢ OB3).
IIpu npoBeneHUM BCTYNHUTENbHBIX MCHBITAHUN KaXXIeld abutypueHt ¢ OB3
TpebyeT WHIUBHUIYAILHOTO IOAXOAa B 3aBUCHMOCTH OT OCOOCHHOCTEH 370pPOBBS

IIOCTYIAIOIIETO.
JUia ciensIx 3amaHUS JOJDKHEI OBITH opopMieHbl Ipudtom Bpaiins, mms
CIaboBUIAIIUX  —  yBEIMYEHHBIM  mpudToM (WM  IPEJOCTaBISIETCS

YBEJIMYUBAIOIEe YCTPOUCTBO). i IIMyxuX W Cla0OoCHBIIAIIX 00ecrneunBaeTcs
HaJlu4ye 3BYKOYCHJIHMBAIOLEH  ammapaTyphl; [HIsS JHI C  HapylleHHeM
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JBUTATEIBHBIX (QYHKIMHI — HAIMYKE CIEIMATBHOrO IPOrPaMMHOT0 0OecredeH s.

BerynurensHoe ucmbiTanue it aun ¢ OB3 mpoBomuTcs B OTACIBHOM
ayIUTOPUH, YUCIIO aOUTYPUEHTOB B KOTOPOU HE JTOJDKHO IPEBHIILATH 6 YeI0BeK.

JNlomkeH OBITH oObOecliedeH OeCHpelnsaTCTBEHHBI IPOXOI B ayIWTOPUH
MHBAJUI0B-KOJIICOYHUKOB, IIPH STOM CTOJIBI A CTYJIbs JOJDKHBI OBITH PACCTABIECHBI
0e3 HarpOMOXKIEHUH.

ITpOoJOIKHATENLHOCTS BCTYTUTENBHOTO UenblTanus A i ¢ OB3 moxer
OBITEH yBenuueHa 1o 1,5 gacos (90 MUHYT).

B03MOXXHO IIPOBEIEHHE BCTYIUTENHFHOIO HCIBITAHMSA C KCIIOJNB30BaHUECM
JIUCTAHITMOHHBIX TEXHOJIOTUH.

6. OIEHHUBAHUE PE3YJbTATOB BCTYIIMTEJIBHOI'O
HNCIIBITAHMA

BCTynuTeNnbHOE MCIBITaHHE KOMIUIEKCHOTO 5K3aMeHa IPOoQeCcCHOHANBHOM
HAIpaBJIE€HHOCTH Mo HampaBmeHwio moxrorosku 01.04.03  IlpuxmanHas
MareMaTHKa ¥ HHpopMaTHKa (YpOBEHb MarucTparypbl) oneHuBaeTca mo 100-
OanpHOM ImKare. MUHUMATBHOE KOIMYECTBO 0alIoB BCTYIIUTENILHOTO HUCIIBITAHNUA,
npopoguMbix MITODV  caMocTOSTeNbHO, IpH IIpueMe Ha oOydeHHe 110
06pa3zoBaTeNbHEIM IporpaMMaM MarucTparypsl B 2018/2019 yuebmoM romy
cocraBiseT 67 Ganos.

67 - 100 GamioB — YIOBIETBOPHUTENIBHBIE PE3YNIBTATHI BCTYIHUTEIHBHOTO
UCIIBITAHUS.

0 - 66 GamIoB — HEYNOBIECTBOPUTENBHBIE PE3YJLTAThl BCTYIHTEIBHOIO
UCIIBITaHH.
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