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1. IOSICHUTEJBbHAS 3AIIMCKA

[IporpaMma KOMIUTEKCHOTO 3K3aMeHa I TOCTYIAOIMX B MarucTparypy
®eepaTbHOrO TOCYIaPCTBEHHOTO OI0/DKETHOrO 00pa30BaTeNbHOIO YUpeH ICHUA
WHKIIO3UBHOro  BhICIIero  obOpazoBaHua — «MOCKOBCKHH rocynapCTBEHHBIH
ryMaHUTapHO-3KOHOMHYECKHH ~ YHHBEDCHTET»  COCTaBI€Ha ~ HA  OCHOBC
(heiepanbHOro roCyJapcTBEHHOr0 00pa30BATENLHOTO CTaHAApTa 110 HATIPABJICHUIO
01.04.02 [TpuKIagHas MaTeMaTHKa H HHQOPMaTHKa (MarucTparypa).

CTpyKTypa H COJEpKaHHe IPOrpaMMbl OTBEYACT XapaKTepy 1 YPOBHIO
JHAaHWi ¥ HABBIKOB, HEOOXONMMBIX OymylleMy MaruCTpaHTy [uli YCIEIIHOTO
oGyueHHs B MarucTpatype 4 pabore Hal MarucTepcKoif AMCCEPTAlUEH IO
Hampasienuio noaroTosku 01.04.02 IIpuKknaaHas MaTeMaTHKa ¥ HHQOPMaTHKA.

[IporpamMma J0JDKHA CIIOCOGCTBOBATE YCBOEHUIO, KDUTHICCKOMY AHAISY H
OLIEHKE MOCTIXEHHH MHPOBOM MBICIM B OONAacTH MaTeMaTHKH 1 UHGOOPMATHKH,
[OTOBHOCTM K  CaMoOCTOSTElNbHOMYy  OOyYeHHIO ~ HOBBIM ~ MCTOIaM  H
HCCIIe0BATEN5CKAM TPAaKTHKaM B 00JIACTH MaTeMATHKH H uHGOpPMaTHKH, K
CaMOCTOSITeIbHOMY YITyOIeHuio MpodecCHOHAIBHON MONrOTOBKM M OCBOCHHMIO
CMEXHBIX 00nacTeil 3HaHUS.

PsiT TpakTUYEeCKH OPUEHTUPOBAHHBIX BOIPOCOB TpeGyer 0T OyIayIIero
pCCleoBaTeNs IPOSBIEeHHUs MPO(ECCHOHATEHON KOMICTEHTHOCTH 1 CII0COOHOCTH
OpDMEHTHPOBaTbCs B PasIM4HBIX aclexkrax  IporpamMBl, YMEHU
TpaHChOPMUPOBATh TOJYYCHHBIE 3HAHMSI OTHOCHTEILHO KOHKDPETHOI'0 OOBEKTA
CBOETO HMCCIIe[OBaHuUs B paMKax OyayIieH podecCHOHATBHON AeSTETEHOCTH.

[Ipu oTBeTe Ha IpeJIaraeMble BOIPOCEHI aOUTYpHEHTY CIEIyeT I10Ka3aTh
BlaZeHHe OHATMHHO-TEPMHHOJOTHYECKMM  allapaToM, —[POTBHIE 3HAHHE
OCHOBHEIX MATeMaTWYeCKMX 3akOoHOB Hd  (GopMynd, YMETh HCHOIL30OBATR
COBpeMEeHHbIe HH(QOPMAIHOHHBIC TEXHOJIOTHH B cBOEH JeATEeNbHOCTH, & TaKKe
yKa3aTh BO3MOKHOCTb UX IIPUMCHEHNU B HCCIeIoBaTebCKOM paboTe.

[{eNb BCTYTUTENBHOTO MCIBITAHUS: ONPENCTUTE NOTOBHOCTE 1 BO3MOXKHOCTB
[IOCTYNAIOIIEro OCBOMTH BBIOPAHHYIO IPOTPaMMy MIONTOTOBKA M BBISBUTH
HaydHBIE HHTEPECH ¥ MOTEHIMANbHbIE BOSMOXHOCTH B chepe Oynymeii Hay4HO-
JCCIIeIOBATENBCKOM PabOTHL.

3aauu:

e BLISBHUTH CIIOCOOHOCTH AOMTYpPHEHTA K HAyYHBIM H3bICKaHHAM,

« BLISIBUTH CIIOCOOHOCTH a0WTYpHEHTA K CaMOCTOATCIIBHOMY 00y4eHHIO;

« BLISBHUTH CIOCOOHOCTH AOWTYpHEHTa K aHAIM3y M YCBOCHUIO [oITydaeMoi
UHQOPMALUH.

HacTosmas mporpamMMa paspaboTaHa B COOTBETCTBHH C 3aKOHOJIaTEIIECTBOM
PO 1w mpeaHasHadeHa [yl AOMTYyPHUEHTOB, HMEIOIIHX npaBo  CHaBaTh
BCTYIHTENbHbIE HCIbITAHUS B dopme, yCTaHABIMBaeMOH YV HUBEPCUTETOM



CaMOCTOSTEIIEHO.

MaTtepransl IPOrpaMMBl UMEIOT LEJBI0 OKa3aTh MOMOLILR abuTypueHTaMm B
[TOJIFOTOBKE K BCTYIUTEIBHOMY K3aMeHY, CONEPIKaT XapaKTCpHCTHKY 1 OMUCaHHUe
IIpoIeTypbl 9K3aMeHa, [IepedeHb BONPOCOB, CITHCOK PEKOMEHTyeMOH JTUTepaTyphL.

2. CONEPKAHUE ITPOI'PAMMBI BCTYIIMTEJBHOI'O
HUCIIBITAHMA
Teopusi BepOSITHOCTEH H MaTeMaTHYeCKas CTATHCTHKA

Cayuaiirsie coObITHs, OCHOBHBIE IOHIATHL TCOPHH BeposiTHOCTEH. TeopeMsl
CIIOMKEHWS. ¥ YMHOXCHHS BEPOSTHOCTEH M MX OCHOBHBIC CIIE[CTBHA. Dopmyiisl
Batieca. Ciydaiinple BemuuuHBL MareMaTH4ecKoe OXUAAHMC H TUCTIEPCHUS
IUCKPETHOW  CIydalHOM  BEJTHYHHEL 3akon Gompiumx umcen. DyHKIHA
pacipeeieHus BEPOATHOCTEH  CIy4aiHOM  BEJIMYHHBL HopmanpHoe H
noxasarenpHoe pacnpenenenue. CucTemMa ABYX CIIy4YailHBIX BEITMYHH.

MaTeMaTHUecKas CTATACTHKA. DIEMEHThl MaTeMaTH4eCKOH CTaTHCTUKH.
Bribopounsiiit  Meron. CraTcTHYeCKde —OLCHKH  OCHOBHBIX mapaMeTpoB
pacnpenenerms. Meton pacuéra CBOJIHBIX XapakTEPHCTHK BBIOOpKH. DJIEMEHTEI
Teopuu Koppensauu. CTaTHCTHYECKas TIPOBEPKA cTaTHCTHIEeCKMX rurnores. Meron
MowuTe-Kapio. Ilemn Mapxoga.

AJTOPHTMH3AIHA H POrpaMMHPOBaHHE

OCHOBHbIE TIOHATHS AIropHTMU3anud. Anroput™. CBOHCTBa aIrOPHTMA.
Crioco6bl 3aMicH AITOPUTMOB. AJTOPATMHU3AIMA. ANTOpPUTMHYECKHM IIPOLECC.
THIEl BEMHCTUTENBHBIX TpolleccoB JInHeiHble, BETBAMMECS M IMUKIMICCKHAC
anropuT™Mbl. KaHOHMYECKHE —ANTOPUTMHHECKUC cTpyKTyphl. HTepalioHHBIE
[UKJIBl. BBIYHCICHHE CYMMBI 3JIEMEHTOB GeckoHedHOro psna. PeKyppeHTHOES
COOTHOIIEHHE I BBEIYHMCIEHHS O4YEpeHOro CliaraeMoro. Peanuzamusi MeTOla
[IOCIIE/IOBATENHbIX ~ TNPHOMIDKEHMH. ~ ANTOPMTMBL  IOMCKAa B MacCCHUBE.
[TocieqoBaTeILHBIN TTOUCK C MCIIONB30BAHNEM GapbepHOTO BJIEMEHTA. BuHapHbIHA
[OMCK B YIOPAROYEHHBIX  MaccHUBaX. CpaBHHTENbHAs  XapaKTepUCTHKA
ANTOPUTMOB.  AJTOPHTMBI ~ COPTHPOBKHM ~ MAcCHBOB. [TpocTele  AITOPUTMEI
COPTHPOBKH: COPTHPOBKA BEIGOPOM, OOMEHOM ¥ BCTaBKaMu. bricTpast COPTHPOBKA.
D dheKTUBHOCTE AJITOPHTMOB COPTHPOBKH. CraHgapTHEIE THIIBL JaHHBIX B A3bIKAX
IPOrpaMMUPOBAHKSA  BBEICOKOTO  YPOBHAL. CkansgpHble THIBI:  YHCIIOBBIC,
CHMBOJIBHBIE, ornueckuit. CTPYKTypHpPOBAHHbIE THIBI: MACCUBDI, CTPOKH, 3aI1iCH
(cTpykTypsl). Ykasarenu. JMHAMUHYECKHC CTPYKTYpbL. Drtansl MOATOTOBKH H
pelIeHus 3a7ad Ha JBM. OcHOBHbIE STallbl MOATOTOBKMA M PELICHHUC 3alad.
OtTnajka i TecTHpOBaHue mporpamm. JIOKyMEHTHPOBaHHE IPOTpaMMHBIX CPEJICTB.



ba3bl JaHHBIX

Anvuuucrpuposanre SQL Server. YcTaHOBKa SQL server. YnpasieHue
cinyx0amu. HacTpoiika mpaB HOCTyma. OCHOBBEI TEOpUM pEISILHOHHEIX 0a3
NAHHBIX. THIBl JaHHBIX. [lepBUYHBIA KIFOY. Omepalul pessAOHHOM anreOpel.
Teopust Hopmarmsarwd. [lorstre 1H®, 2H®, 3HD, 4H®. Onepatop SELECT.
TpaauMIMOHHBIE ONEpAlMy Haj MHOXECTBAMH. Wcnonk30BaHUE B 3ampoce
HeCKONBKUX MCTOUHWKOB 3ammcedl. @Dynknmu. OYHKIMH UL paboTsl  CcO
3HAYEHUSMH NaThl ¥ BpeMeHH. OyHKIHM pabOTEl CO CTPOKaMH. UucnoBsle
dyHKIME. ArperaTHble QyHKINY. [Ipeo6pasoBanue naHHbX. COCTaBHBIE 3AMPOCEL.
Omnepanyy CoelHeHNs. SIBHBIE ONEpALiK oowreuHeHus. Paznocts. [lepecedenue.
Group By Having. 3ampocs! MOAUGUKAIMH JaHHbIX. DML. Insert Into, Update,
Delete. Xparumsie mporeaypsl. CKansipHbIe Qynkmy. OyHKIWH, BO3BPAIIAIONIHE
ta6mmuHoe 3Haderre. Kypcopsl. Llukisl, Y CIOBHA.

BuIyHCIHTEIbHbIE CHCTEMbI, CeTH H TeJIeKOMMYHHKALHH

Opranmsamus OBM. Vcropus pasBuTds CPEICTB BT. IToxonerus OBM.
Knaccudukanpu OBM. IoHsTHe apXHTEKTYpPhI DBM. ®yHKIHOHAIbHAs CXeMa
SBM. Vausr OBM u kamansl cBszu. [Ipuniumnbl Gpor Hefimana. ITpuscTOHCKAS
apxuTekTypa OBM. Knaccubuxamus @munra. [IporeccopHbIi KOHBeMHep.
MHuorosiiepHbii mporieccop. MHOTOIPONECCOPHEIE CHCTEMEL. ApupmMeTHIEeCKUEe
oCcHOBEI  (yHKIMOHUpoBaHus OBM. [Tpenctasnenne ducen. J(BOWYHAs
apudmernka. Jlormueckue OCHOBBI dynkuuonuposanns OBM. TIpenuKaTsl.
Hopmamsarus. Jlornueckui 371eMeHT. Koneunsiii rudposoit asromat. KiroyeBon
pexuM paboTel TPaH3MUCTOPA. JnemenTtHas 6aza DBM. Tpurrep. Peructp.
Cymmarop. IlepcoHANBHBIA KOMIIBIOTED. Kopmyc ITK. MarepuHckas IUIaTa.
Kanans! casi3i Mexny yanamu IK. ITponeccop. OnepaTuBHas HaMATh. CucreMHBIe
pecyperl TIK. BupeonoacucTeMa [IK. Mouutop. IToctosuuas mamate B IIK.
Buemmue untepbeiicer. Imma USB. VerpoiicTBa BBOJA W BBIBOJA.
MynsTHMeUHHBIE yCTPOHCTBA. [TporpaMMHO€e YTpPaBIECHUC SBM. OCHOBEI
[IPOTPaMMHOI0  YTIPaBJICHI 9BM. Anroputm. MamwHHEas ~— KOMaHAa.
KomrbioTepHas mporpamma. [IporpaMmHOe obecneuenne DBM. OmnepanroHHasA
cucrema. Ilpomeccsl M NOTOKM. BBITECHAIOMIAs MHOTO3aNaqHOCTE. daiinosas
cucTema. KommblotepHsie ceTd. IloHATHE BRIUMCTHATENBHON ceTH. KOMITOHEHTEI
cereit. OcHOBHas 3ajada CETEBOTO B3aMMOIEHCTBHAL. Knaccuburanuy CeTeu.
Kommyramusi B ceTsx. [IoHATHE TOMONOIMH. [ToHSTHE MHOTOYpOBHEBOM MOJIENHN
cereBoro B3ammopeiicTeus. CeTeBOH IPOTOKON U IPOTOKONBHEI cTek. Mozenb
OSI. Mogens creka TCP/IP (DoD). CeteBas apXuTeKTypa. CeteBoii uHTEpQEHC.
MeTomsl JOCTyIa K cpefie Nepenadu. KonupoBaHue CHTHAIOB. Pu3udeckad
anpecaims. CeTeBOd Kap (bpeiim). ApXUTEKTYPBI Ethernet, Wi-Fi, BlueThooth.



Anpecaryis B KOMIBIOTEPHBIX CETIX. AnpecHoe TipocTpaHCTBO. 1Py4-anpecarus.
ARP. 1Py6-anpecauus. DHCP. DNS. Texronorus NAT. TpaHCIIOpPTHEIH YPOBEHE
momenu TCP/IP. Ilporoxomst TCP u UDP. MeToasl B3aUMOJACUCTBUI B
reTepOreHHbIX ceTsaX. MapupyTh3arus. Poyrep. ITporokonsl RIP u OSPF. Cern
o6mmero moms3osanms. Cers Wareprer. Ciyx0a Web. O6GnayHpie TEXHOJOTHH.
Texuomnorus VPN.

CucTeMHOe | IPHKJIaIHOe IPorpaMmMHoe odecnedenue

Onepamuonnsie  cucTembl.  OmepalMOHHBIC — CHCTEMBL U CpeIBl.
BEIYHCAMTENBHEI IPOIeCC M €r0 MOHUTOPHHI, AUCHETHEPhI 3a/at. BBo1/BEIBOA
MaHHBIX, pabora ¢ (AMIOBBIMH CHCTEMAMH. I[TpukiaHble NaKeThl IIPOTPamMM,
MeTONBl ~ pa3BepTBIBAHWs,  MHCTALIALNH, COIIPOBOKACHHA. CucrteMsl
nporpaMmupoBanus. [laKeTHbIe W JIHATIOrOBBIC CHCTEMBL IPOrpaMMUPOBAHHSL.
OHOS3BIKOBEIE W MHOTOS3BIKOBBIE BH3yalbHBIC CPE/IbL. Ornagka MOporpamm,
neGarrepbl 1 MOHHTOPE! pecypcoB. TIPOEKTHI 1 HX Hactpoiika. IIpoexTupoBaHue
rporpamMM. TeXHOJNOTHH TPOrpaMMUPOBAHKA, NpOTrpaMMHaA cucrema. lloHaTie
porpaMMHOro npogykra. IIporpamMMHbIe crenuduKkanid U TpeOOBaHUA K
nporpamme. MHTepdenc 1 TpeGoBanms K Hemy. Bepuukarys TECTHPOBAHME H
OTJIaaKa, BHEIPEHHEe U COMPOBOXKIECHUE. Paspabotka mpuioxeHui. IlogroToska
CAMOCTOSTEIBHOrO IIPOEKTA i BEIOOD TIAT(OPMEL perupciennit. OrpaHnyeHus I
Windows/UNIX. HacTpoiika ONUIMi  KOMIHKIATOPOB U BLIYMCIICHUM.
KommmunsTopsl cBOOOAHON JTHICH3UA GNU. Kommmmaropsr GNU st Windows.
[IpumeneHue TrpapudgeckuX IPUMUTHBOB H Busyanuzauys. | padudeckue
cranmaptel W mpuMuTHBEL. CTpyKTypa H 6ubmioreka OpenGL. Hurepdeiic
nporpammuposanus CUD A, OpenCL.

MeToabI ONTHMH3AHH

3amaqy, MPUBOAAIIAE K MCCIIEMOBAHUIO yskimi ¥ QyHKIHOHATOB Ha
skcTpeMyM. MaTtemarudeckas IOCTaHOBKA 3ajadnl Ha Ge3yCIOBHBIA B YCTIOBHBIH
3KcTpeMyMbl. HeoOXoauMble M JIOCTATOHHBIC yCIOBHA. MeTobl B aJrOPHUTMBbI
pelieHus 3ama4 Ha Ge3yCTOBHBIH M YCIOBHBIM 9KCTPEMYyMBL. DIeMEeHTEI
BApPHUALOHHOIO MCUHCIICHUSL. 3agaua o OpaxwcroxpoHe. OCHOBHBIC IOHATHL,
CBS3aHHBIE C DKCTPEMYyMOM HMHTErpalbHOTO dynxuuonana. [Ipocreiinas 3anata
BApUAL[IOHHOI0 HCUHCIICHHUS. OcHoOBHas JjeMMa BapHAallMOHHOTO HCHHMCIICHUA.
HeoOXoauMoe YCIOBHE dKCTpeMyMa. Y paBHEHHE Ditnepa. DIEMEHTHl JTHHEHHOTO
nporpammupoBanmsi. KaHoHM4eckasd, OCHOBHAA 1 obmas 3ama49y JIMHEWHOTO
nporpammupoBanus. CHMIUIEKC — METON pellleHus. KaHOHMYECKOH — 3aiaty.
YeTpIpEXOTANHBIN aJITOPHTM CHMILIEKC METO/A.



3amuTa KOMIBIOTEPOB H ceTei

UndopMaimonsas 0e30MacHOCTh:  MOHATHS ¥ ONPEHCICHNA. Poins
MH(GOPMAIIMOHHON 6e30MacHOCTH M €€ MECTO B  CHCTCME HaI[MOHAJIEHOM
Ge30macHOCTH, UHQOPMAIMOHHAsT 630MacHOCTh, €€ OCHOBHbIC COCTABJIIOLINC 1
acreKTl. YTpossl  WH(OPMAIHOHHOH — 0€30macHOCTH. ITousiTe  yTrpO3bI
rH(OPMAI[MOHHOH  0e30MacHOCTH, KnaccH(pUKalus Yrpo3 IO  PpasIHYHBIM
npu3HaKaM. BpeloHOCHBIE TPOrpaMMEL. [ToHsATHe BPENOHOCHBIX IIPOrpamM, HX
Kaccu(UKaIys, CIOCO6bl PACTIPOCTPAHSHMS BPEIOHOCHBIX IPOrPaMM. MeTtozsl 1
CpefcTBa 3AIUUTH  KOMIIBEOTEPHOH unbopMmarpu. TIporpaMMHO-TEXHUIECKUE
MeTOsl OOHAPYXKEHMA BHPYCOB, aJMHHUCTPaTUBHO-TEXHOJIOTHYECKUC METOJBI
3aUIUTH], OCOOSHHOCTH 3aMTE MHQOpMAIUH B MEPCOHANBHBIX KOMIIBIOTEPAX.
Hayka xpumrorpadus, KpUITOrpaQuieckue METONBI 3allHTEL nHbOpMaLHH,
KPHIITOCHCTEMBI, YNPABIECHHE KIIOYaMH, SICKTPOHHAL nudpoBas IMOMAIHUCE.
JluueH3upoBaHHe U CepTH(QHKAIMs B O0IaCTH 3allUTHI uadopmarmu. [ToHATHS
NWIEH3UPOBAHKMS W CepTUGUKAIMH B o6nacTH  3aIIUThl  MH(OPMALHH,
HOpMATHBHas IIpaBoBas 0asa CHCTEMBI cepruGUKAlUA CPEACTB  3allMTEL
HH(pOPMALKY, TOPSIOK MPOBEICHHS JIULCHIUPOBAHMA. Kputepru 0e30MacHOCTH
KOMITBIOTEPHBIX ~cucTeM. Kiacchl 6e30macHOCTH  KOMIBIOTEPHBIX  CHCTEM,
KaTeropuu TpeGoBaHHH 6€30MaCHOCTH KOMIIBIOTEPHBIX CHCTEM

YucjaeHHbIEe METObI
[ToHsTHe O TOYHOM H IPUONIDKEHHOM PEIICHHUAX HHCIOBBIX ypaBHEHHH.
MeTomsl  IPHOMMKEHHOTO — peIleHMS — YHCJIOBRIX ypaBHeHHH.  MeTOMB!
NpUOIKEHHOTO BEIYMCTIEHUS sHadeHni QyHKIMi. MeTonbl HHTePIONUPOBaHHUs 1
anmpoKcuMalui QyHKImi. MeToJbl HHCICHHOTO pellIeHHs. CHCTEM JIMHEHHBIX
anreGpamdeckix ypaBHeHHH. MeTo/bl YUCIeHHOM MUHMMU3AIMH QYHKIHH.
Metoasl IpUONMKEHHOTO  PEIICHU OBGBIKHOBEHHBIX  IU(depeHIInaTbHbBIX

ypaBHEeHWH ¢ HaYaIbHBIMU X KPACBHIMU yCIOBIAMHU.

JucKpeTHas MaTeMaTHKA

MHOXKeCTBa ¥ OIepaIiy Hal HUMH. [IOHATHE MHOXECTBA, MOJIMHOXKECTBY,
criocobs! 3amanus MEOKecTB. Onepaliy HaJl MHOXECTBaMA, CBOMCTBA OIEPALIWid,
jmarpaMMbl  Berza. JlekapToBO TIPOM3BENCHUE MHOMXCCTE, OTHOIIIGHHA Ha
snemeHTax MHOXecTB. OTHOIIEHHS HAa MHOXCECTBaX. OtobpaxeHHus, Kak
OTHOIIEHHMS, CBOMCTBa OTOOpaXkeHw# (MHBEKTHBHOCTD, CIOPBEKTUBHOCTE,
6UEKTUBHOCTH). BUHAPHbIC OTHOIIEHWsS Ha MHOXECTBE, ONCpaluy Hal HUMHU.
3amanve GEHAPHBIX OTHONICHWH HA KOHEYHOM MHOXCCTBE € TIOMOIIEIO OyJIEBOI
MaTpHULEL CgoiicTBa OWHApPHBIX OTHOILICHHM: pedIeKCHUBHOCTE,
uppedIeKCHBHOCTD, CHMMETPUIHOCTE U T.J. YacTuuHbi nopsiiok. OTHOIISHHE



SKRIBATEHTHOCTH, €ro cBsi3b ¢ pasduennem MHOKecTBa. KombLo (11071¢) BEIMETOB.
OcHoBHbIe ajirebpamdeckue CTPYKTYphl. ['DYIIIBI, KOJbL@ M IOJIA. MoIHOCTb
MHOKECTBA. DJIeMEHThl KOMOMHATOPHKH, OCHOBHBIE (OPMYJIBL OIEMEHTEI
MaTeMaTHueckoil Noruku. bBymeBsl anrebpsl. IloHatue OyneBoi anreOpsl,
OCHOBHBIE CBOMcTBAa. Baxueiimme xmacchl GyneBsx — anreGp: anredpa
TOJIMHOKECTB, anrebpsl OyleBBIX BEKTOPOB, MAaTpHI, OyneBbIX QYHKIHHA.
UzomopduamM GyneBbix anrebp, ero NpHMEHeHHe A J0KasaTelhCTBa pPaBeHCIB
MHOKecTB. Anrebpa BhICKa3biBaHHI. BpIiCKasbIBaHHUA, OIEpallMH Hal HAMM,
dopmyssl  anrebpsl  BHICKA3bIBAHHUI, TaOMUIBl HCTHMHHOCTH. PaBHOCHIIBHBIC
hOpMyIBI, 3aKOH JBOMCTBEHHOCTH. JIM3BIOHKTHBHAS M  KOHBIOHKTHBHAA
HOpMaJIbHbIe QOPMyYJIbl, aITOPUTM MX HAXOXKIACHHA (nad u xud). CoBepIIeHHBIE
NW3BIOHKTMBHEIE M KOHBIOHKTHBHBIE HOPMAJBHbIC dopmbl (coHD H CKHO),
AJITOPUTMBI UX HaxokxeHus. CBA3b MeXAY GopMyIaMa anreGpsI BEICKA3bIBAHUH U
GyneseiMu  GyHKIpsaMH. [IpuMeneHne (Qopmyit anreGpsl  BHICKA3BIBAHUM LA
pelleHuns JIOTMYeCKUX 3anad, MU aHamm3a U YHPOMICHUS peneiHO-KOHTaKTHBIX
cxeM W JIOTMUecKux cerTed. OYHKUMOHAIBHO TIIOJIHBIE M 3aMKHYTBIC KIIACChI
6yneBbIx QyHKimd. IToHATHe (QYHKIMOHANBHO IOJIHBEIX M 3aMKHYTBIX KJIaCCOB
6yneBbix ¢yHKmi. Anredpa XKerankuna, ee cBoiictBa. ITommaoM JKerankuHa AJis
GyneBodl (YHKIMM, QITOPUIMBEI €ro  HaXOXICHUA. JIunelinple  (QYyHKIUH,
3aMKHYTOCTh Kilacca JTHHeHHBIX (QyHKIUH. JlemMa 0 HeNHHEWHBIX (QYHKLIHUIX.
MoHoTOHHbIe (YHKIWH, JeMMa O HEMOHOTOHHBIX Gyuxipsax. PyHxumy,
coxpamstonue 0 WM coxpamsomme 1, 3aMKHYTOCTh KJIACCOB STHX byHKIAH.
CaMoIBOMCTBEHHEIE  GYHKIMM, 3aMKHYTOCTh  Kijlacca caMO/IBOHCTBEHHBIX
dyskumii. JleMMa O HECaMOIBOMCTBEHHBIX dyskumsx. Teopema Ilocra u ee
IpUnoXeHus. MPHEMEA3ALKMS OyIeBBIX dyaxmmit. [ToHATHE MHUHAMATIBHOH THO
mnst Gynesoit dyHkumu. Hocutens (QyHKUHH, €ro cBoiicTBa. MHTEepBasbl, HMX
CBOWCTBA, MOMYCTHMBIC MHTePBaibl [t GyneBol QyHKIUH. TTOKpBITHE HOCHUTEJIS
(QYHKIMA HHTEpBAJaMH, €ro CBA3b C nuod. CoxpalieHHBE JTH(, MX CBA3b C
MHUHUMATBHBIMA JHG. AITOPHTM HaXOXACHHUA COKpAILEHHOH JH( METOAOM
KCKJIEUKWY. AJITOPUTM HaXOXICHHUS MUHAMAJIGHOM JTH(} C [OMOIIBIO KapT KapHo.
Tymuxossie HG. Teopema O TOTJOIIEHUH SJICMEHTAPHBIX KOHBIOHKIIUH U ee
IpUMEHEHHE [T HaXOXJECHHSA TYNHKOBBIX ( a 3HAYAT W MMHEMANbHBIX) ITHO.
Jlormka mpemukatoB. IloHsTHE N-MECTHOro IPEAMKATa, omepauuy  Hajm
TIpeIKaTaMy, PaBHOCHUIIBHBIE MPEIUKATHL KBauTOpHl, UX CBOWCTBA, (POPMYJIBI
JIOTMIKH TIPEIHKaToB. PaBHOCHIBHbIE (HOPMYINbI JIOTHKH MPEAMKATOB, OCHOBHBIE
THTIBI PABHOCHJIBHOCTEH, MX NPUMEHEHME B JPYrMX pasjelax MaTeMaTHKH.
TOX/IeCTBEHHO HCTHHHBIE (JIOXKHBIE) (QOPMYJIBL JOTHKM [PELUKATOB, 3aKOHBI
Jloruky, nporTiBopeuns. OCHOBBI MCUHCITCHHH BBICKA3BIBaHWM M IIPEJIUKATOB.
OcHOBLI HCUMCIEHMH BHICKA3bIBAHMM, AKCHOMBI, MpaBHuja BBIBOJA. OcHOBHBIE



3aKOHBI JIOTMKY: [IPABUIIO CHJUIOTH3MA, KOHTPIIO3HIIMH, IEPECTAHOBKH MOCBUIOK H
7.1, Teopema menykiuu. (CBs3b MEXIy BBEIBOIHMOCTHIO (GopMy1 HCUYHCIICHH
BLICKA3BIBAHKH M TOXKIECTBEHHON HCTUHHOCTHIO (POPMYT anreOpEl BHICKA3bIBAHUN.
®opMyibl WCYMCIEHHS TPEIMKATOB, aKCHOMBI, NPaBUJA BBIBOAA. OcHOBHEIE
3aKOHBI McuncieHns npeaukaToB. OCHOBBI TEOPHH rpagoB. OCHOBHBIE MOHATHS
Teopur rpadoB. DHIEPOBEI ¥ FAMUIIBTOHOBEI rpader. [loHATHE KOHEYHOTO rpada,
ero cBoifcTBa. 3amanue rpada ¢ MOMOIIBIO MATPHIl CMEKHOCTH X MHIIUACHTHOCTH.
CBsi3HOCT Tpada, CBA3HBIE KOMITOHEHTHL OWIEPOBBI A raMIIBTOHOBEL rpadsl,
TeopeMbl Oifnepa u JlupaHa, aJrOPUTM Drepu HAXOXKIECHHS SIIEpOBa LHUKIA.
JlepeBbsi, X cBOicTBA. JlepeBbs, HX CTPOCHHUE. OcTOBHOE [EPEBO CBA3HOT'O rpada,
dyHJaMeHTalbHasd CHCTeMa I[MKJIOB M  Paspe3os. Anroput™M  Kpackana
HaXOKIEHUS OCTOBHOT'O JepeBa MUHUMAIILHOTO BECA. [lenTpsl ¥ AMaMETPATBHbIC
IeTIH JIepeBa, arOPUTMBL UX HAXOMKICHUA. TTomeueHHbIE Tpadsl, TeopeMa Keymm.
[Inockue ¥ IUIaHapHBIE Tpadsl, QopMmyna Diinepa. Kone4yHble aBTOMATHL
KoHeuHble aBTOMATHI ¥ WX 3a[aHWe, aHaiu3 u cuHTe3. Onpeesienne KOHedHOro
agromara. CrocoGbl 3amaHus: TaOMMYHBIH, muarpamMmoidt Mypa, CHCTEMOH
6ynesbix GyHkimi. [IpuMepbl KOHEYHBIX aBTOMATOB. MzomMopu3M KOHEUHBIX
apTOMaToB. KaHoHmdeckue ypaBHeHHs aBromara. lIpvMepsl. Komrno3uius
aproMatoB. ApTomarsl Mummu u Mypa. Teopus alrOpHUTMOB. Brraucinumeie
dyHEKIEY. Beraucmumble QyHKIHH U alTOPUTMBL. CpoiicTea anroput™MoB. IloHITHS
pa3peIuMOro MpeJIuKara, paspelnmMoro MEOKECTBE, [IepEeYrCIIMOr0 MHOXKECTBA.
[Tpumep anroput™ma. Teopus PeKypCHBHBIX ¢yukiwit. HopManbHbIe alrOpUTMBI
MapkoBa. OCHOBHBIE —ONPEIEICHH. [Tpobnema CcJIOB B acCOIMATHBHOM
JCuMCIeHHH. AJTOpHTM B HEKOTOpoM andasure A. HopMasbHbIH aJIropUT™
MapxkoBa. HopMaibHO BRIYHCIHAMA ¢ynkuus. Teopus aaropuTMOB II0 TrrOpUHTY
(Mammua ~ TeropuHTa).  MarluHb TetopuHra.  AIropuTMbl  THIOPHHIA.
dopManu3alis MamMHe ThIOpHHTA. Tezuc Yepua-TeropHHTra.
CucTeMHOE NPOrpaMMHPOBaHHE

Komanmsr obpaborku crpok. O6paboTka tabmui. CBoiicTBa OIEPAaTOPOB
paboTh! ¢ 9KpaHoM. JIorviKa M OpraHu3alys [porpamMMbL. KoMIIOHOBKA IIPOTrpamMM.
BeimonHenne mporpamMM. MaxpocpescTa. MakponpoLeccops. 3arpy3duKd U
pemakTopsl  cBssed.  Kpocc-CHCTEMBI. OcHOBHbIE  TIOHSTHS  OOBEKTHO-
OpPHEHTHPOBAaHHOT'O IpoeKTHpoBaHus. [10/1630BaTENBCKUE KIIACCHI,
IOMB30BATEILCKHE CBOMCTBA Kiacca. bubnrorexa Kiacca. KoHCTPYKTOp CBOHCTBA
Property Get, Set, Read-only. Hacnenosanue kiaccoB. Obnacte BHIAMMOCTH,
BpeMsl JKH3HH, Haclel0BaHue, nomamopdusm. Kiace, arpuOyTsL. CucTteMbl
nporpammupoBanus. llakeTHble # JMATIOTOBBIC CHCTEMBI IPOrPaMMHPOBAHKS.
OJHOA3BIKOBbIE U MHOIOS3BIKOBBIC BHM3YAIBHBIC CPEEI. Ornamka NpOrpaMM,
nebarrepsl 1 MOHUTOPBI PECYPCOB. [IpoeKTHl U MX HACTPOMKa. ITpoexTrpoBaHUES



nporpamM. TeXHONIOTHH NPOrpaMMHPOBAHMS, MPOrpaMMHAL CHCTEM. ITonsTHE
MpOrpaMMHOro Ipofykra. IIporpamMMHBIC cenuduKanid # TpeOOBaHUSI K
nporpamme. Vutepdeiic u TpeOOBaHUA K HEMY. Bepubukanusi, TeCTUPOBaHUE H
OTIAzKa, BHEIPEHUE U COIIPOBOXKACHHUE.

WHTe/NIeKTyaJbHble HH(pOPMaLHOHHbIE CHCTEMBI

Moyeln TpeAcTaBieHus 3HaHui. IloHsTnHe ¥ 3ajaiH HMCKyCCTBEHHOIO
uaremexkta (M), CoBpeMeHHOE COCTOSHHE HaydHBIX WCCIIeJIOBAaHHH B
npoextuposanun MUC. Obmactd NpAMEHCHH MU. OcHoBHbIE TOOXOABI K
TIOCTPOEHHIO CHCTEM HMCKYCCTBEHHOTO HHTEILIEKTA. TIpencraBieHUe 3HAHWA C
momompio cucteM mnpomykupu (CIT). TpeboBanue K CIl. MexaHu3M BBOJA.
IIpencrasnenue CII rpadamu. Ilpencrasnenne 3HAHWM CEMaHTHIECKUMH CCTIMU.
JlMarpaMMBs! TIPOLETyPHOTO MPEeACTaBICH)A CEMAHTHICCKUMU CETAMM 1 BBIBOJIBI.
CeMaHTHYECKHe OTHOIIEHMs. Mojenu MpeACTaBIeHMs HEHCTKUX 3HaHUH U
HeJleTEPMUHHAPOBAHHEIE TIPOLENyPhl  BBEIBOZA pemteruit. MeTonsl  HETOYHBIX
pacCyXIeHHH ¢ HEHa[C)KHBIMHU 3HAHUAMH. O6mue CcBeoeHHMs O HEUeTKOH H
BEPOSATHOCTHOM JIOTHKaxX. OKCIEPTHBIC CHCTCMBL. Apxutextypa OC. PexuMel
(GYHKIIMOHHPOBaHUSA H xnaccupukanus DC. Obomouxa VP-expert. OcCHOBHBIE
sranmsl paspaborku OC. SI3bIKM IPOrpaMMHPOBAHHA MM (byHKIHOHATIEHOS,
JorAueckoe HW  OOBEKTHO-OPHEHTHPOBaHHO® nporpammuipoBanue).  HXx
CpaBHHTENbHAs XapakTepucThka. O0IIas XapaKkTepUCTHKA A3BIKOB IpeCTaBIeHHS
spampuil. ®peifiMoBble  A3BIKA.  FI3BIKH IPOAYKLIHOHHO-OPUEHTHPOBAHHOTO
[IPOTrPaMMHUPOBAHMSL. ['paMMaTHKO-CEMaHTHIeCKas obpaboTka  TEKCTOB.
WHTeluleKTyalbHble  HHQOPMAIHOHHO-TIOUCKOBBIC  CHCTEMBL. DBpPUCTHYECKHE
meromsl mowcka pemenuii B MMC: KOHCTPYKTUBHBIC, —JICKOMIIOSHIHM,
MaHAIYTHPOBAHAE C MOJENbIO, JIOKAIbHOE YIyHIICHHE, MOHCK peIIeHHH.
Heitporsble ¥ MyJIbTHArCHTHBIC CHUCTEMBI. DjeMeHTEl TeOpHUH U TEXHOJIOTHH
[MOCTPOCHHS MHTEIUICKTYAIBHBIX IHANOrOBEIX CHCTEM. Tect Trropunra. Mopemnb
FCKYyCCTBEHHOTO HeHpoHa. ApPXHTEKTypa HelpoHHBIX ceTed. IIpuKiaaHbe
BO3MOYKHOCTH HeHpOHHEIX ceTell. OCHOBHbIE TOHATHS, XapaKTCpPUCTHKH H
APXUTEKTYPsl ~MYJIBTH AareHTHBIX — CHCTCM. TexXHOJIOTHH ITPOEKTUPOBAHUA
MyJIBTHAreHTHbIX ~CcucTeM. MHCTpYMEHTalBHBIC CDEICTBA IUIA  TIOCTPOEHHS
MyJIBTHAr€HTHBIX CHCTEM. MHTe/IeKTyalbHEIH aHaln3 AaHHBIX. MHTepakTHBHAA
aHanuTHUeckas obpaborka maHHEIX OLAP. ['myGuHHBIA aHamu3 AaHHBX - Data
Mining. Mcronb3oBanue MOHATHH MHAYKIHHK, [ACIyKIHNA 1 abgyKuuu B
HCKYCCTBEHHOM MHTEIUIEKTE.
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3

[IPUMEPHBIA MEPEYEHB BOITPOCOB K BCTYIIUTEJIBHOMY

NCIBITAHUIO
Teopusi BeposiTHOCTEH M MaTeMaTHIECKas CTATHCTHKA
JIMCKpETHBIE ¥ HETPEPBIBHBIE, CIIyTalHbIe BETUTHHDI.

DOyHKIMH pacipee/IeHI BEPOATHOCTEH CITy4aiHON BEIMIHHEL, CBOMCTBA.

HI/ICKPETHBIG ¥ HEIIPEPBIBHEIC, cnyqaﬁHBIe BEIIUYHHEBI H HX

XapaKTePUCTHKH,

4.

g By Pr n

8.

N AW

Y clI0BHAs BEPOSITHOCTD COOBITHSL.
®opMyIa IIOJIHOA BEPOATHOCTH U ¢dopmyna baiteca.
3aBUCUMOCTh CITy4aiHBIX BEITHYHH.

KoBapuallioHHas! ¥ KOPPENALIOHHAS MATPHILBI 1 UX OCHOBHBIC CBOMCTBA.

CBsI3b HE3aBUCHUMOCTH ¥ HEKOPPEINPOBAHHOCTH.

AJTopHTMH3AIHS ¥ IPOrpaMMHPOBAHHE
JIuueiiasle cucku. CTEKH U OICPEIH.
JlepeBbs ¥ CIIOCOOBI UX OPraHM3alUH B TTaMATH.
XemrpoBaHHE.
BrlcTpast copTUpoBKa Xoapa.
MeTos! ITOMCKa JaHHbIX.
Kacc u ero CTpyKTypa.
YK y3HeH B UK 1 mporecchl paspaborku I10.
PaspaGoTka IOJIB30BATEIBCKOTO uHTEpdetica ¢  IOMOIIBIO

TEXHOJIOTHH.

9.

JeMeHTHI S36IKOB IPOrpaMMHUPOBaHI Visual Studio (C#,VB.net).

10. AHam3 mpeMeTHOM 00acTi | tpeGosanus K I10.

= B

5

6.
7.

Bba3bl JaHHBIX
Moenu JaHHBIX B CYB/.
HepapxmeCKHﬁ, ceTeBOH U penﬂuHOHHmﬁ MOIXOIEL.
PensiiiAOHHAs X 00BEKTHO-PENIAIMOHHAA MOJICITH IAHHbIX CVYB/.

CTpyKTypa i BO3MOKHOCTH 3bIKa PENIAIIMOHHOTO ucyucienns SQL.

WEB-

. TMomzampocsl B S3BIKE SQL. Tlopmzampocsl € oOnepaTopaMi SELECT,
UPDATE, INSERT, DELETE.

CeMaHTHIeCKOe MOJIeTHpoBanye NaHHbIX. ER-1uarpaMMbl.

[{enocTHOCTE 6a3 NaHHbIX. TpaH3aKIud, TpaH3aKIys Ha yPOBHE 0as3kl

JIAHHBIX, TABIIHII, 3amHuCceil.

1.
npoIeccopa,

BerauciuTebHbIe CHCTEMBI, ceTH U TeJeKOMMYHHUKaIHH

dyHKIHOHATBHASA K CTPYKTYpHA opranu3arma L1, XxapakTeprCTHKY
PETHCTPOBBIE CTPYKTYPBI [II1? HasHaueHHE U KiaccuUKaIys
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LeHTpaIBHBIX ycTpoiicTs ynpasnenus (LIYY), oCHOBHEIE CTaJHM BBIIOIHEHNS
KOMaH[BL.

2. ®opmarsl komaHn OBM, cmocoOkl anpecaluy KOMaHA U ONCPAHIOB,
knaccudukanys crIocoboB anpecanuy ONepaH/oB (aBHas, HesBHAdA, MpsMas,
KOCBEHHAS, OTHOCHTEbHAS CTEKOBas a/[peCcallsl).

3. Tumbl nasEsx B DBM (B Qopmare ¢ (QUKCHPOBaHHOH H IIaBaroIleh
TOYKOH, CO 3HAKOM M 63 3HaKa, JBOMYHBIC M IBOMYHO-AECATHIHBIC, CTPOKH H
CHMBOJIBHBIE TAHHbIE, YKa3aTeNy, TErM U JISCKPUIITOPSI).

4, AnmapaTHOe ¥ IPOrpaMMHOe 0OecreqeHue ob6MeHa uHbOpMALAEH, KaHAIIbI
¥ KOHTPOJUTEpHI BBOZ@/BbIBOAIA (OCHOBHBIC (YHKIIHA K peanr3anus).

5. ORHOIPOLECCOPHBIE ¥ MHOTOIIPOIIECCOPHBIC aPXUTEKTYPEL. [TapannenpHbIe
cHcTeMbl C OBmel TAMATHI0 M C pacmpeielneHHoM mamsrhbio. KiacTepHbie
CHCTEMBEL.

6. OCHOBHBIE TOIIOJIOTHM KOMITBIOT@PHEIX CETEeH.

7. Cemuyposresas Mozenb OSI. @yHKIMH KaXA0T0 yPOBHA MOACIH OSL

8. OCHOBHBIE IPUHIMIIE PAGOTH COBPEMEHHBIX KOMIIBIOTEPHBIX ceTeil.

9. TIpOTOKOJBI, CTEKH MPOTOKOJIOB.

10.0cHOBHOe ceTeBoe 00OpyIOBaHKE: alanTephl, IOBTOPUTEIH,
KOHIIEHTPATOPBI, IEPEKITFOIaTeIH.

11 .Internet u Intranet TEXHOIOTHH.

CucTeMHOe ¥ IPHKJIaJHOE PorpaMmMHoe obecneveHue
OneparuonHas cucrema. QyHKIMHY, Ha3HATCHHE.
MHOrOoI0JIE30BaTeIbCKHE CHCTEMBL.
MyJIbTHIIPOrPAMMHBIE CHCTEMBL.
SI3BIKY YIIPABJICHHS 3aJaHUAMHY (S3BIKH KOMaH[ OTIepaILMOHHOM CUCTEMBI).
IMporemypsl. CpesicTBa YIIpaBIeHUS BBOJIOM/BBIBOJIOM.
[TorsTist HAOOPOB JaHHAIX U (HaAMIIoB.
Orepaliiy TOAAEPKHBAEMBIE Ha CHCTEMHOM YPOBHE.
8. VYmpasneHMe OaHHBIMM  Ha  HOCHTEIAX. VmpapneHue — MaMsThIO.

e =S ol A o

OrpaHuYeHys 10CTyTIa K HabopaM JaHHbIX.
9. Ilpomecchl B OIEPAI[MOHHBIX CHCTEMAX. Obume moHATUA. Pecypchl
nporecca. Co3gaHHe M YHHYTOXEHHE IIPOLECCA. YipaBieHHe HPOLECCAMH.

BzauMoeHicTBHE IPOIECCOB.
10. Curmamsl W ux o0paborka. IIporecchl B ONEPAlMOHHBEIX CHCTEMAX.

BsaumoaeiicTBHE IIPOLIECCOB.

MeTtoabl ONTHMH3ALAH
1. Jluneiinoe mporpammupoBanne. CHMILIEKC-METO.
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2. JIBoiicTBeHHbIE 33/la4 JIMHEHHOTO NMPOTPaMMHUPOBAHHA. [TepBast U BTOpas
TEOpPEMBI IBOMCTBEHHOCTH.

3 JIuHelHOE IEJOYMCICHHOE IIPOrPaMMHpPOBAHME. AJITOPUTMBI ['omopu H
METOJIa BETBEW ¥ IPaHUII.

4. TpancroprTHas 3a7a4a.

5. 3ajaua BBITYKIOro NpOrpaMMUpoBaHus. QYHKIMA Jlarpamxa 3a1a4u
BBITYKJIOTO TporpamMuposarms. CefutoBas TOUKa ¢yuxuuu Jlarpamxka. Teopema
Kyna - Takepa.

6. I[HHaMHqéCKoe nporpammupoBadue. OcHOBHaA uies IHHAMHIECKOTO
IIPOTPaMMHUPOBAHUSL.

7. (OCHOBHBIE TIOHATHS TEOPHUH WIP: YMCTBIC W CMEIIaHHBIC CTPATCTHH, HCHA
Urpbl. MaTpuYHBIe UTPEL

8. Kpurepuu onTEManbHOCTH. MeTox peleHus MHOTOKPUTEpHAIBHOHN 3a1a4u
IPHUHATHS PELICHHH.

3amuTa KOMILIOTEPOB H ceTel

1. CaHKIMOHHPOBAHHBIM ¥  HECAHKIMOHMPOBAHHBIH  JIOCTYIL. VYrpo3st
6e30MacHOCTH U KaHaIbl yIpos.

2. PasrpanuueHHe JOCTyNa K pecypcam. VineHTHGUKAIMS ¥ ayTeHTHQUKAINS
CyOBEKTOB.

3. IMomstre wuHdopmauus. HYHdopMalMOHHBIE PHCKH H 0e30MacHOCTh
HHGbOpPMALIHH.

4. Opranmzamnys AyGnMpoBaHML HHGOPMALUH. [ToBBIlIEHHE HAAEKHOCTH H
OTKA30yCTOWYMBOCTH KOMIIBIOTEPHBIX CHCTEM. AJITOPUTMBI CXKaTH.

5. VmrepHer-TepMuHaibl 6aHKoB. CllydalHbIC U IPEAHAMEPCHHEIC YTPOSBL.

6. Knaccudrkaims KOMIIBIOTEPHBIX BHPYCOB H BPEJOHOCHBIX [POIPAMM.
daiioBble, 3arpy30IHbIE ¥ CETEBBIE BUPYCHI.

YucaeHHbIe METOAbI

1. UucneHHOe pelleHHe 3ajad C MPUMEHCHMEM KOMIIBIOTEPA. ITorpemHocT!
pelIeHus 3a1a9H.

2. KoppekTHoCTh 3a1a9i. KoppeKTHOCTB BBIMMCIHTEILHOTO ajropuTMa.

3. PelreHue cucTeM IMHEHHBIX alreOpandecKux ypaBHennit. Metox I'aycca 1
ero Moau(UKaLKH.

4. Meton 3eiimens [Uid peIICHHsS CHCTEM AUHEeHHBIX —anredOpandecKux
ypaBHEHHH.

5. Meronsl peIleHHs HEIMHEHHBIX ypaBHEHHMI: MPOCTast HTEpalys, METOJ
HerotoHa.

6. TIpubmmkeHne QyHKIHH. VHTepIOJIIMOHHbIH MHOTOYIEH Jlarpanxa.
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WHTepronsuioHHble popMysisl HbroToHA.

7. CpenHeKBajpaTHIecKoe NPUOMMKEHHE dyukuun. MeTon HaHMMEHBIIMX
xBagparos (MHK).

8. JubdepeHumpoBanie U UHTETPUPOBaHHE TabNUIHON (YHKIWH.

9. Meronsl Diinepa U Pynre-KyTra UYHCICHHOTO PEINCHMS 0OBIKHOBEHHBIX
mudhepeHIMaTEHBIX YPaBHEHHUH.

10.UnceHHoe  pellieHHe  KpaeBoi  3ajaid 1A 0OBIKHOBEHHOTO
nudpepeHIHaTBHOTO YPaBHEH ) BTOPOTO OPAIKA. MeTto IIPOTrOHKH.

11.YucneHHOe pelleHne ypaBHEHHW C YaCTHBIMU MPOH3BO/HBIMU. KoneuHo-
pa3HOCTHAS cxeMa i ypaBHeHus [Iyaccona.

JlacKkpeTHasi MATEMATHKA

1. AnreGpa MHOXECTB, CBOWCTBa OIepalMH o0BeIMHEHHUS, NIEPECEYCHUST U
JIOTIOTHEHHSL.

2. BunapHple OTHOIIEHUss Ha MHOXECTBaX. WuBepcuss H KOMIIO3MIIMA
GuHapHeIX oOTHOWEHHMI. CBOMCTBO HHBEPCHM KOMIOSHIAM IBYX OWMHAapHBIX
OTHOIICHHUH.

3. CpolicTBa GHHAPHEIX OTHOIUEHHH (PehIeKCHBHOCTD, nppehIeKCUBHOCTE,
CHMMETPHYHOCTE, AHTUCHMMETPUIHOCTD 1 TPaH3UTHBHOCTE).

4 OTHONICHHS SKBHBAJICHTHOCTH M €ro CBA3h C PasOMEHHEM MHOXKECTB.
K acchl SKBUBaneHTHOCTH. OTHOIIEHNE [OPSAKa 1 €r0 CBOKCTBA.

5 BrICKAa3bIBAHHA W ONEpalyy Haj HUMH. Anredpa JOTMKH. PaBHOCHIIBHBIE
(hOpMyIBI JTIOrMKH BBICKa3bIBAHHUH.

6. Jlornka mnpeauxaToB. KsaHTOpBL ~PaBHOCHIBHBIC bopMysIBl  JIOTHKH
npeauKaToB. IIprBe/IeHHbIC HOPMAIbHbIC (bOpMEL.

7. Cyneprosuiwst GymneBbx (GyHKITHH, @yHKI[MOHANBHAs TOJHOTa CHCTCMBI
Gys1eBbIX QyHKIMH B CIaboM CMBICTIE.

8. KpuTepHii MOTHOTEL CHCTEMBL 6yseBBIX QyHKIAH.

9. OmpeneneHde KOHEYHOIO aBTOMaTa. CriocobObl  3aaHWsl  KOHEYHOI'O
aBToOMaTa.

10.I'padsr. CrocoObl TpECTaBICHUA rpada. MapmpyTsl. Llenn. LIMKIIBL.
CBSI3HOCTb. DHiepoBsl U [ aMUITBTOHOBEL rpadsl.

CHcTeMHO€E NporpaMMHpOBaHHe
1. Komammsl 06pabortku crpok. O6paboTka TabIuLl.
2. CRoiicTBa ONEpaTopoB PabOTEI ¢ SKPAHOM.
3. Jloruka ¥ OpraHu3alis IporpaMMBl. KOMITOHOBKA TIpOrpaMM. BEITOIHEHAC
IIpOTpaMM.
4. MaxpocpezncTaa. Makponpoueccopel.
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3.CITUCOK PEKOMEHIOBAHHOM JUTEPATYPBI LTI
NOJATrOTOBKHU K BCTYIUTEJBHOMY UCIIBITAHUIO

3.1. OcuoBHag JUTEpaTYypa:

1. SI3pIKM IPOTPaMMHPOBaHMSA: YueOHOe nocobue. [Dnexrponnsiit pecypc]. / O.JL
Tomuueiaa, T.JL IMapreika, M.H. Tlomos. - 3-¢ u3m., nepepab. u mom. - M.: @opyM: 515181
NH®PA-M, 2017. - 400 c. Pexxum nocTyna: http: WWW.zZnanium.com

2. Baspl JaHHBIX: Y4eOHUK. [DNeKTpOHHBIA pecype]. / Iycrosa JLH., TapakaHoB
O.B. - M.: HUI[ UH®PA-M, 2016. — 304 c. Pesxum pocTyna: http: www.znanium.com

3. OmnepalllOHHBIE CHCTEMBI, CPEIbI 1 06010uKY: yaebHoe mocobue. [DIIeKTPOHHBIH
pecypc]. / T.JL Tlapteixa, VLML IMoros. — 5-e u3s., mepepab. u gon. — M.: ®OPYM:
VH®PA-M, 2017. Pexxum noctyna: http: WWW,znanium.com

4. KoMmbioTepHBIe ceTH: ydebHoe mnocodue. / Tletpynuna E.B., Casemsesa O.H.,
[omuapyk T.B. - M.: MITOY, 2017. - 114 c.

4.2. JomoJiHHTe/bHas JHTEPATYpa:

1. Aunexuna I'.B. Madopmaruka: 6asossi kype / I'.B. Anexuna, A.C. T'ycaxos, [LA.
CMmenoB; - 2-e u3fl., MOCKOBCK. (QUH.-IPOM. aKai. - M.: M®IIA, 2016. - 414c.: wn. +
6u6I., cI0B, TepMUHOB. - (HempepsIBHOE obpazosanue). - ISBN 978-5-902597- 40-7:
141.00.

2. T'yzenxo Enena HrukolraeBHa. Pa6oTa B cetn WuTepHeT: yuel, mocodue / I'y3eHKo
Enena Huxomaesra, Cypsnusiit Anexcelt CTaHHC/IABOBAT. - M.: ACT, 2017. - 431c.: un.
- (Hoseiimmmii camoyuntess). - ISBN 978-5-17-076172-2.

3, JlucKpeTHas MaTeMaTHKa § MareMmarhvecKas JIOoTHKa. y41e6, mocobme LA
HH(GOPMATHKOB, SJKOHOMICTOB K MEHEDKCPOB / Tpuymdropozckux Makcum BajepbeBH.
- M.: Jluanor-MW®U, 2017. - 180c.: WL + 6u6iL. - ISBN 978-5- 86404-238-0: 230.00.

4. Kaprerkos Creman XapraHOBHM. CoBpeMeHHEIE CpeJiCTBa uHGbOPMAIIHOHHBIX
TeXHOJIOTHIA: y4eb, 1mocobue I By30B / Kapnenkos CremaH XapnaHOBAY. - 3-e U3,
ycrpasi. u jgom. - M.: KaoPye, 2019. - 400c.: wi., rpad. + 6ubn, mpurox. - ISBN 978-5-
390-00393-0.

5 MaremaTHdeckuii aHamm3: yded, mocobue. Yactes 1. JuddepenunanbHoe
wcuauciernue / Kapaces, Bragumup AHaTONbEBAY, Jlepmmaa [amvHa J{MutpreBHa . - M.
Wexca, 2017. - 296 c.

6. MaremaTHueckuil aHamus: yueb, nocobue. HacTh 2. VurerpaibHoe HCUUCTEHHE /
Kapaces, Bramumup AHATOILEBAY, Kapacesa, Beponuka BiaJumupoBHa, JlepmuHa
TCanuua [IMuaTpueBHa . - M.: Hekca, 2016. - 296 c.

7. MeToasl ONTHUMAJIbHBIX pelIeHHH: y4e6, mocobue UL BY3OB. Tom 1:
Martemarudgeckoe nporpammuposanue / COKOJIOB, Asexcannp Banepbeny, ToKapes,
Bamucinas BacunseBdd. - 2-€ U3J., HCTIP. - M.: ®usmariut, 2017, - 563c¢.: wi. + ouoII.,
npeaMera, ykas. - (AHaIU3 ¥ OJCPKKa pewenwnii). - ISBN 97 8-5-9221-1257-4.

8. MeTompl ONTHMAIBHBIX  PEIIEHHI: yueb.mocobue 1A BY3OB. Tom 2:
MHOTFOKpPUTEPHAIBHOCTD.  JHHaMUKA. HeonpenenextHocts / Toxapes, Bragucias
BacibeBHY. - 2-€ U3M., uemp. - M.: ®@u3MaTIuT, 2017. - 416¢.: un. + 6udmn., mpeaMeTa,
ykas. - (AHanu3 U NOJIEPXKKa pemenuit). - ISBN 97 8-5-9221-1258-1.

9. Xne6uuxos A.A. MHbOpMAaIMOHHEIE TEXHOIOTHH: yae6uuk - M.: KHOPVYC, 2016.

_ 472c.: w. + 6ubmn. - (Bakanaspuar). - ISBN 978-5-406-02419-5: 514.50.
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[IprMeuaHye: BBUTY Pa3HOOOpasus HMEIOINXCA y4eGHNKOB ¥ yIeOHBIX Tocobui,
B HEKOTOPHIX M3 HHUX OTHENbHBIC TEeMBI IEPEedHA (1.2) MOTYT Ha3BIBaThCS MHAYE,
GopmynupoBaThCs B BHIE 3a7ad, 6o BOOOIIE OTCYTCTBOBaTh. OJTO, OJHAKO, HE
0CcBO6OXKIaET AOUTypHEHTA OT HEOOXOMMUMOCTH 3HATE OTH IOJIOKEHIA.

5. IOPSIOK IIPOBEJEHHWS BCTYIUTEJBHOTO HCIIBITAHUS

BcTynuTensHOE HCIBITaHHE IPOBOUTCS B dopme yCTHOrO 9K3aMeHa.

I1pu oTBeTe aOUTYyPUEHT JOJIKCH MTOKa3aTh:

e uyeTKOe 3HAHHE MOHATHH, (axkToB, (OPMyN IHUCIMIIMHAM, IIpexyCMOTPEHHEIM
dbenepanbHEIM KOMIIOHEHTOM 00Pa30BATENBHEIX IPOTPaMM BBICILIETO OOPAa30BaHMSI,
 yBEepEeHHOE BIAJCHHE I[POBEICHUEM CTPOIHX pacCyX/leHUi M HaBBIKAMH pEIICHIs

3a/1a4.

[lepen Ha4aioM O5K3aMeHa a0HTypHEHTaM paslaroTes crenuaibHble JIMCTHl U
6apxy. [locie 3TOr0 WIEH dK3aMEHAIMOHHON KOMHCCHH NPOBOIMT HMHCTPYKTaX H
OTBEUYaeT Ha BOMPOCH aOHTyPHEHTOB IIO 3allOJIHECHUIO JIACTOB 1 OIaHKOB M IpoLEeIype
9K3aMeHa.

3aTeM aOUTYPHEHT MONyYaeT SK3aMeHalOHHBIA omrer. C 3TOro MOMEHTa dK3aMeH
cUnMTaeTcd HayaBIIUMCH. AOUTYpHUEHTY MPEeNOCTaB/ACTCA ONNH akageMuueckuii dac (45
MMHYT) Ha IIOJrOTOBKY K OTBETY.

BuJIeTsl BKJIIOYAIOT TPY TEOPETHUECKHX BOIPOCA MO PAsTMIHBM AHCIAILIMHAM u3
nepedss (1. 3).

B 5T0 BpeMs KaTeropuyecKy 3alpelleHo HCIOoNb30BatHe MOOMIBHBIX TeIe()OHOB
Jpyro#f SNEKTPOHHOM TEXHHKH. Ha »skx3aMeHe He paspeliaercss I0Jb30BaTECA
CIIpaBOYHHKaMU H Opyro#  KakoH-nu6o BCIIOMOTATENIbHOM  JIMTepaTypodl UK
MaTepraaMHu.

TMocyie OKOHYAHMS DK3aMeHa B TOT XKe JeHb a0HTYpPHUEHTY cooO1aercst OLEHKA H,
1Ipy HeoOXOAMMOCTH, [IOSCHEHHS SK3aMEHATODA.

6. OCOBEHHOCTH IIPOBEJIEHMSI BCTYINMNUTEJHHOI'O UCHIBITAHUSA

JIJIs1 JIHIL C OIrPAHMYEHHBLIMH BO3MOXHOCTAMNA 310POBbs

®TEO0YH BO MITDVY obecrednBacT NpOBEACHHE BCTYIHMTEIBHBIX UCIIBITAaHUH
U TIOCTYMAIONMX W3 YHWCia JIHI[ ¢ OrpaHHYeHHBIMH BO3MOXKHOCTSMU 3JI0pOBBS H
uaBamunoB (manee mui ¢ OB3).

IIpu TpPOBEAEHHMM BCTYNUTEIBHBIX dempiTanuil  kakasii abutypuent ¢ OB3
TpeGyeT WHIMBHAYAIBHOIO IOAXONa B 3aBHCHMOCTH OT OCODEHHOCTEH 3[10pOBbA
[IOCTYTIAFOIIETO.

Jns ciembIX 3amaHus  JIOTDKHBI 6B OQopMITeHsl IpupToM bpaiiius, i
CTaGOBMASIMX - YBETHUYEHHBIM LIPUHTOM (AN¥ TIPEROCTABISAETCA YBENMIMBAIONICE
ycrpoiicteo).  Hma  rayxux  H cnabocnpnuamx ~— obecredrdBaeTcs — HATHTIHC
SBYK.OYCHHHBEI]:DIHEI\/JI AImapaTyphl; AL JIKI C HapyMeHHEM JBUraTeNbHbIX (QyHKIME -
HATIYHE CIISIMATBHOTO IPOrPAMMHOTO 00eCTedeHH.
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BerynurensHoe ucnbitanue 1w ¢ OB3 mposonuTes B OT/IEJIbHOM ayIHTOPHH,
qHCII0 ABUTYPHEHTOB B KOTOPOH He JODKHO MPEBBIIATh 6 HeN0oBeK.

JlomkeH GBITH ObecredeH GeCIPENATCTBEHHbIH POXOM B ayAUTOPUH HHBATHIOB-
KOTSCOYHHMKOB, NP OTOM CTOJBI ¥ CTYJbs JOJDKHBI GBITH paccTaBlieHbl 0e3
HArpOMOXKIeHHi. TIpOJIOTIKUTENBHOCTS BCTYIMTENBHOTO HCIBITAHMA s man ¢ OB3
MoskeT GBITh yBemuuena go 1,5 qacos (90 MHHYT).

BO3MOKHO TPOBEIEHWE BCTYNHTEIBHOIO HCIBITAHUS C  MCTOJIE3OBAHHCEM
JIUCTAHIIHOHHBIX TEXHOIOTUH.

7. OLEHUBAHME PE3YJIbTATOB BCTYIIUTEJBHOI'O
HNCIIBITAHUA
BeTymuTenbHOE — MCIBITAHME — KOMILIEKCHOTO  OK3aMeHa npodeccuoHaIbHON
HAIpaBJIeHHOCTH IO HANpPaBICHHIO MOATOTOBKH 01.04.03 IlpuknagHas MaTeMaTHKa |
uHpopMmaTika (ypoBEeHb marucTpaTypsl) ouenusaercs mo 100- OampHOM IIKaJe.
MuHEMATLHOE KOJIHUYECTBO OaIIoB BCTYIHTEILHOTO UCIIBITAHHUS, IIPOBOTUMBIX MIT2VY
CaMOCTOATENBHO, TpU TpreMe Ha OoOydeHme IO 06pa3oBaTeNpHEIM IIPOrpaMMaM
marucTparypsl B 2022/2023 y4ebHOM Tofly COCTaB/IACT 67 6anos.
100-67 6aJ10B - YAOBIETBOPUTEIbHBIE PE3YIIBTATEl BCTYIUTEILHOT0 HCIBITAHIA.
66-0 6asIOB - HEYIOBIETBOPUTEIBHBIE Pe3yJIbTaThl BCTYIUTEBHOTO HCIBITAHHA.
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