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1. MOSICHUTEJBHAS 3AIIMCKA

[TporpamMma KOMIUIEKCHOTO 3K3aMeHa JUIf IOCTYNAIOUIMX B MarucTparypy
DeepallbHOr0 ToCyIapCTBEHHOIO OFOMKETHOr0 00pa3soBaTeNbHOTO yUPEKICHUS
MHKTIO3MBHOTO  BhiCIIero  oOpasoBanus  «MOCKOBCKMHA — roCynapCTBEHHBIH
ryMaHHTApHO-3KOHOMIYIECKMH ~ YHMBEpPCHTET»  COCTaBJeéHa  Ha  OCHOBE
dbeneparpHOro rocyAapcTBEHHOr0 00pa3oBaTeIBHOIO CTaHAAPTA 10 HAMpPaBICHHIO
01.04.02 TpukiaHas MaTeMaTHKa 1 HHpOpMaTHKa (MarHCTPaTypa).

CTpyKTypa ¥ COJEp)KaHHME IIpOTpaMMbl OTBEHaeT XapakTepy M YPOBHIO
3HaHUil ¥ HABHIKOB, HEOOXOMMMBIX OyIylleMy MardCTpaHTy Ijisl YCIEIIHOro
oOydeHHs B Marucrpatype u paboTe Haj MarucTepCKOH IHccepTalyei 1o
manpasiennto noarorosku 01.04.02 Ilpukinannas MaTeMaTHKa U uH(QOpMaTHKA.

TIporpamMma [O/DKHA CIIOCOOCTBOBATH YCBOCHUIO, KPUTHYECKOMY aHAIM3Y H
OlLIeHKE JOCTHKEHHI MHPOBOH MBICTA B 00JACTH MAaTEMaTUKH ¥ MH(POPMATHKH,
FOTOBHOCTH K  CaMOCTOSITEJIbBHOMY  OOydYeHHIO  HOBBIM  METOAaM U
MCCITeIOBATENbCKAM [IPAKTHKAM B OONACTH MAaTeMaTWKH M HHQOPMATHKH, K
CaMOCTOSITEILHOMY YIIIyOJIEHHI0 MPO(ECCHOHAIBHON IOArOTOBKM M OCBOCHHIO
CMEXHBIX 0bacTel 3HaHus.

Psii NIpAaKTHYECKM OPHMEHTHPOBAHHBIX BOIPOCOB TPEOyeT OT Oyymero
FCClIeI0BaTeIs IPOSIBIEHUS TPODECCHOHATBHOM KOMIIETEHTHOCTH U CIIOCOOHOCTH
OpDHEHTHpPOBAaThCA B PasUYHBIX aclieKTax  TNpOorpaMMbl,  YMEHUA
TpaHC(OPMUPOBAT TOTyYEHHBIE 3HAHHS OTHOCHTE/BHO KOHKPETHOIO 00BeKTa
CBOETr0 HCCIIEIOBaHHS B paMKax Oymyie mpo(ecCHOHaNbHON AesTeIbHOCTH.

[Ipy oTBeTe Ha IpeAnaraeMble BOIPOCH AOUTYPHEHTY CIIEIYeT MOKasath
BilafleHHe OHATHHHO-TEPMHHOJIOTHYECKAM  anmaparoM, TpOSBHTE 3HAHHUC
OCHOBHBIX MATeMaTHYeCKHX 3aKOHOB W (GoOpMyJ, YMETb MHCIIOIb30BaTh
coBpeMeHHble HH()OPMAIMOHHBIE TEXHOIOTHH B CBOCH NEATENbHOCTH, 8 TaKKe
yKa3aTh BO3MOYKHOCTb HX [IPUMEHEHHUs B HCCIIe/IOBATENECKOU pabore.

L{enb BCTYMHUTENHHOTO UCIIBITAHUS: ONPEAEUTE TOTOBHOCTE M BO3MOXKHOCTE
[TOCTYMAIOMEro OCBOMTH BHIOPaHHYIO TMPOrpaMMy IOATOTOBKA M BBIABHTH
Hay4HBlE HHTEPEChl ¥ TOTEHIMAIbHBIC BO3MOXHOCTH B cepe Oymymei HaydHO-
MCcCIe0BaTeIbCKOH paboThlI.

3amaqn:

* BBIIBUTH CIIOCOOHOCTH aOUTYpUEHTA K HayYHBIM U3bICKaHUAM,

¢ BLISBUTH CIOCOOHOCTH aOUTYPHUEHTA K CAMOCTOSTENIBHOMY 00y4Y€eHHUIO;

e BBISIBATH CIOCOBHOCTH aGUTYypHEHTa K aHAIW3y W YCBOCHMIO MOIy4aeMOH
WHGOpPMALIHH.

Hacrosimas nporpamMa pazpaboTaHa B COOTBETCTBHU C 3aKOHOIATEIECTBOM
P® wu mpenHasHadeHa I abUTYpHEHTOB, MMEIONMX TIpaBO  CHaBaTh
BCTYIIMTENBHEIE WCTIBITaHWS B (GOpMe, YCTaHABIMBAEMOH Y HHBEPCHTETOM



CaMOCTOSTEJIBHO.

Marepralsl IPOrpaMMbl UMEROT LEIbI0 0Ka3aTh MOMOIIb A0UTypHEHTaM B
MOATOTOBKE K BCTYIMTEILHOMY 5K3aMEHY, COAEPKAT XapaKTePHCTUKY U OIMCaHHe
TIpOILIeAyPHI K3aMeHa, [IepeueHb BOIIPOCOB, CIIMCOK PEKOMEH]yeMOH JIATEPaTy PHI.

2. CONIEPKAHUE TIPOTPAMMBI BCTYIIUTEJBHOI'O
HUCIIBITAHMS
Teopusi BeposiTHOCTEH H MaTeMaTHYecKas CTATHCTHKA

Ciyuaitipie cobbrtus. OCHOBHBIE IOHATHS TEOPUH BEPOSTHOCTEH. TeopeMbl
CITOXEHMS. W YMHOXKEHHS BEpOATHOCTEH M WX OCHOBHBIE CIENCTBHsA. DOPMYIbI
Baiteca. CiyvaiiHple BeTWYMHBI. MareMaTHyeckoe OXHIaHHEe M JUCIEPCHS
JFCKPETHOM CITydaiiHOW BenuduHbl 3akoH OGonbmmx 4ucen. DyHKIHA
pacrpe/ieieHHss  BEPOSTHOCTEH  CIy4alHOM  BeNMHYHMHBEL Hopmanenoe
ToKazaTenkHoe pacmpeneneHne. Cucrema IABYX Cly4yalHBIX BETMIHH.

MareMaTHyecKass CTAaTHCTHKA. DJIEMEHTBl MaTeMaTH4YeCKOW CTaTHCTHKH.
BeiGopounsiii  Meton. CTaTHCTHYECKHE OIEHKM OCHOBHBIX — T1apaMeTpoB
pacrpeznenenns. Meron pacuéra CBOJHEIX XapaKTEPHCTHK BBIOOPKH. DIE€MEHTEI
Teopuu Koppessiuy. CTaTHCTHYECKas! IPOBEPKa CTATHCTHIECKAX THIIOTES. Mertozn
MounTte-Kapno. Llenu Mapkosa.

AJropuTMH3anHAsd ¥ NPOrpaMMHpPOBaHHe

OcHOBHBIE TIOHATHS anropurMuzanuu. AmroputM. CBONCTBa anropurTMa.
Crioco6bl 3aMMCH aNrOPHUTMOB. AJITOPHTMHU3AIHUS. AJTOPUTMHYECKHH IMponecc.
Tumel BLIYUCIUTENBHEIX MpolleccoB JIMHeWHbIe, BETBAIIMECS H NUKIAYECKHE
ANTOPUTMBI. KaHOHWYECKHE AITOPUTMUYECKHE CTPYKTYphL —MTepaluonmHble
IUKI6l. BBUMCIEHHE CyMMBI JJIEMEHTOB OecKOHeUHOro psna. PexyppeHTHOe
COOTHOILEHNE s BBIYMCIEHHsS OUYEPeOHOro ciaraeMmoro. Peanmsanus MeTona
[IOCJIeIOBATEIbHBIX  NPHUONMKEHHH.  ANMOPATMBI ~ IIOMCKa B MaccCHBe.
[TocieioBaTeNbHbIA TTOUCK ¢ UCTIONB30BaHMeM GapbepHOro 3j1eMeHTa. buHapHBIH
[IONCK B  YyHNOpAMOYeHHbIX MaccuBax. CpaBHHTENbHas  XapaKTepUCTHKA
aITOPUTMOB.  AJITOPUTMBI ~ COPTHPOBKM ~ MaccHBOB. IIpocTsle — alrOpHTMEL
COPTHMPOBKH: COPTHPOBKa BEIGOPOM, 06MEHOM 1 BCTaBKaMu. beICTpas COPTHPOBKA.
D¢ hHeKTHBHOCTE AITOPATMOB COPTHPOBKU. CTaHIaPTHBIC THIIBI JaHHBIX B A3BIKAX
IPOrpaMMHpPOBaHMs  BBICOKOTO  ypoBHs.  CKalsipHbIe — THIBI:  YHUCJIOBBIC,
CUMBOJIbHEIE, JIorHdeckni. CTpyKTypHUPOBaHHBIE THIIBI: MACCHBEI, CTPOKH, 3aIlMCH
(cTtpykTypsl). Ykasarend. JlMHaMHYECKHE CTPYKTYPBL. DTambl TMOATOTOBKHA H
peureHus 3ajad Ha OBM. OcHOBHBIE 3Talbl TOANOTOBKM M pelIeHHe 3a1ad.
Otnanka ¥ TeCTUpOBaHue mporpamMM. JIoKyMeHTHPOBaHHE IIPOrPAMMHBIX CPEICTB.



ba3bl faHHBIX

Anvunucrpuposanue SQL Server. Veranoska SQL server. YmpaBieHue
cnyx6amu. Hacrtpoiika mpaB pocTyrna. OCHOBEI TEOPHM PEJAIMOHHBIX 6a3
naHHBIX. TUTbl naHHbIX. IlepBHaEbl Kmod. Onepanuy PelAIHOHHON anreOpel.
Teopust Hopmanusauuy. [loustue 1H®, 2H®, 3HD, 4H®. Oneparop SELECT.
TpaauuuOHHBIEe OIepalldy Hal MHOXeCTBaMu. lcrose3oBaHWe B 3ampoce
HECKONBKMX HMCTOYHHKOB 3ammcedl. ®ykuwu. @OyHKIUE 1711 paboTel CO
3HaueHUsMu f1aThl ¥ Bpemenu. DyHKuMKM paboTel co cTpokamu. “HCIIOBBIE
byHsxkmn. Arperatable yakimn. [Ipeobpasopanne faHHBIX. COCTABHBIC 3AIIPOCEL.
Omnepalmu coeluHeHus. SIBHbIe ornepaluu o0bemuenys. Pasrnocts. [lepeceuenue.
Group By Having. 3ampocst Monu¢ukamuu nanneix. DML. Insert Into, Update,
Delete. Xpanumsie nporueaypsl. Ckansgpusle QyHkimy. QyHKIHH, BO3BPaIlAOIIIe
tabmaHoe 3Hauenue. Kypcopsl. Llukisl, YcnoBus.

BoIYHCAHTE/IbLHBIE CHCTEMbI, CETH H TeJIeKOMMYHHKALIHH

Opranmsamus DOBM. Ucropus passutus cpencts BT. Iloxomenus 2BM.
Knaccudukanuu DBM. IMonstue apxurekTypsl IBM. QyHKIMOHATBHAS CXeMa
SOBM. Vzasl OBM u xanans! cBsizd. Ilpuniuns! ¢ox Helimana. IIpuHCTOHCKAS
apxutextypa OBM. Kiaccupukarmus @munna. [IporeccopHbii KOHBelep.
MHorosiaepHsIil mponeccop. MHOTONPOLECCOpHbIE CHCTEMBL. ApPH(QMETHIECKHE
ocHOBEI  GyHkiwonuposaHus OBM. IlpencraBnenne 4HCel. JIgongHas
apubmerwka. Jlormueckue OCHOBEI (yHKUMOHHpOBaHus OBM. [Ipeguxartsl.
Hopwmammsarus. Jloruaeckuii smement. KonedHsIH 1uQpoBOH aBTOMAT. Kiroueson
pexxuM paboTel TpaHsucTopa. OnementHas 6aza OBM. Tpurrep. Perucrp.
Cymmarop. [lepconampHE# KommbioTep. Kopryc IIK. MarepuHckas IIIaTa.
Kanassl cBssu Mexny y3namu IIK. Tlpoueccop. OneparupHas rmamstb. CHCTEMHBIE
pecypesl TIK. Bupeomoncucrema ITK. Monurop. IlocrosHmas mamsts B K.
Buemmnue uHrtepdeiicel. Illmaa USB. VYcrpoiicrBa BBOZa ©  BBIBOAA.
MynstuMequitHple  ycTpoicTBa. IIporpaMmHOE yIpaBieHHE OBM. OcHOBEI
mporpaMMHOro  ympasieHms OBM.  Anropur™. MammHHas — KOMaH/@.
KomrbioTepHas nporpamma. IIporpammuoe obecrederre DBM. OnepanuoHHas
cucrema. Ilpomeccsl M TOTOKH. BBITECHAIONIAs MHOro3afaqHocTs. (daiinosas
cuctema. KOMIIbIOTepHEIE CeTH. [IOHSATHE BBIYMCIUTENBHON ceTH. KOMIOHEHTHI
cereit. OcHOBHAsS 3ajada CeTeBOro B3amMopeHcTBHA. Krmaccupuxarmu cetei.
Kommyrauus B cersix. [loratne tornonoruu. [lonsTue MHOTOYPOBHEBOH MOJEIH
ceTeBOTo B3auMojeiicTBus. CeTeBOH MPOTOKON U IPOTOKONBHBEIA cTekK. Moxenb
OSI. Mogens creka TCP/IP (DoD). Cerepas apxutekTypa. CeTeBol MHTEpQEHC.
Mertonel focTyna K cpene nepenadu. KoaupoBaHHe CHIHAIIOB. duzuyeckas
anpecanms. CeTeBoii kazp (dpeiim). Apxurextypsl Ethernet, Wi-Fi, BlueThooth.



Anpecaliis B KOMIIBIOTEPHBIX CETAX. AJPECHOE TIPOCTPAHCTBO. 1Py4-anpecarus.
ARP. 1Py6-anpecarus. DHCP. DNS. Texnomnorus NAT. TpaHCTIOpPTHEINA YPOBEHB
momenu TCP/IP. TIpotokomst TCP um UDP. Mertonusl B3aUMOJIEUCTBUS B
reTeporeHHsx cetsx. MapmpyTusamus. Poytep. IIpoToKomE! RIP u OSPF. Cetn
o6utero monesosanusi. Cets MutepHer. Ciyx6a Web. O6naunble TEXHONOTHH.
Texnomorus VPN.

CucTeMHOE U NPHKJIAJHOE POrpaMMHoe obecrevyeHHe

Onepanyonasie  cucreMel.  OmepalOHHBIE — CHCTEMBI W CPC/bL
BhIUHCTUTENBHBIN TIPOIIECC ¥ er0 MOHWTOPHHI, NUCIETYEPHI 3a1ad. BBon/BbIBON
naHHBIX, pabora ¢ GaitnoBeMKM cucTemMamu. lIpuKIagHBIE NAKETBI [POrPAMM,
METOIBl  pa3BepThIBAHHS, WHCTAIITIALAN, COITPOBOXKICHHUSI. CucreMsl
mporpaMMupoBaHusi. IlakeTHpIe W JAHAIOrOBBIE CHCTEMBI IPOrPaMMHUPOBAHMSL.
OIHOS3BIKOBEIE W MHOTOS3BIKOBEIE BH3yalbHBle cpeibl. OTiagka Iporpamm,
nebarrepbl 1 MOHHTOPH! pecypcoB. IIpoekTsl U MX HacTpoiika. IIpoexTupoBaHye
nporpamMM. TeXHONOTHH MPOTpaMMMPOBAHHA, MPOTpaMMHas CHCTEMa. [TonsTHe
NPOrPaMMHOTO TIPOIyKTa. IIporpaMMHbIe —CHELHGUKALMA | TpeOoBaHUSA K
nporpamme. MHTepdeiic U TpeboBaHUA K HEMY. Bepudukanus TeCTHPOBaHHE U
OTTanKa, BHEAPEHHE M COMpOBOXKIeHHe. Paspaborka mpuioxeHud. [loaroToska
CAMOCTOSITENBHOrO IIPOEKTA U BEIGOP IIaT(hOPMB! BEMHCIeHHA. OrpaHHueHAS 1A
Windows/UNIX. Hacrpo¥ixa onmuumid  KOMIMISTOPOB A BBIUHCTICHUH.
Kommunsropsl cBoGoxHo# nuiensurn GNU. KoMnuinaTope! GNU s Windows.
[lpuMeHeHHe TpapuUecKux MPUMHUTHBOB MW BHU3yallM3allld. I'paduueckue
crapmapTsl ¥ mpuMuTuBbL CTpykTypa W OubinoTexa OpenGL. Hurepdeiic
nporpammuposaris CUD A, OpenCL.

MeToabl ONTHMH3ANHH

3amaun, TPHUBOAAIIAE K MCCIENOBaHMIO (QYHKIUH H (GYHKIMOHATIOB Ha
3KCTpeMyM. MareMaTHuecKas MOCTaHOBKA 3a1a49u Ha Ge3yCIOBHBIA 1 yCIOBHBIN
skcTpeMyMbl. HeoOxomumbie ¥ DOCTATOYHBIE YCJIOBHSL. MeTo/iBI ¥ aJCOPHUTMEL
pemeHns 3a1ad Ha Oe3yCNOBHBIH ¥ YCIOBHBIM OKCTPEMYyMEL. DJIeMEeHTHI
BApMAIIIOHHOTO HCYHCICHHS. 3ajadya O OpaxHCTOXpPOHE. OcHOBHBIE I[IOHATHS,
CBS3AHHBIE C SKCTPEMyMOM WMHTErpanbHOro (yHkmuonana. IIpocTenmas 3anaya
BapUalMOHHOrO HcurcleHus. OCHOBHas JIeMMa BapHAal[MOHHOTO WCHHCIICHHA.
Heo6xoauMoe yClIoBre SKCTpeMyMa. YpaBHeHHe Diiepa. DIIeMEHTHI JTUHEHHOTO
nporpamMupoBanusa. KaHoHuveckas, OCHOBHas H obmiasi 3amadu JIMHEHHOIO
nporpammupoBanusa. CHUMIUIEKC METOJ  PEeLICHUS KaHOHHYECKON 3aJadvu.
YeThIpEXATANIHBIH aJITOPUTM CHMILIEKC METOMA.



3amuTa KOMILIOTEPOB H CETEH

UndopmarmonHas 6e30MacHOCTb:  TOHATHA M ONPEACTCHHA. Poxs
MHQOpPMalHOHHON ©e30rmacHOCTH M €e MECTO B  CHCTEME HAI[MOHAJIBHOM
6e3onacHocTy, WHbOpMANHOHHAsS 0€30MacHOCTh, 6€ OCHOBHBIC COCTaBJIAIOIIMC U
acriekTsl.  Yrpossl uHQopManuonHO#  GesomacHocTH. IlomsTme  yrpossl
uH(GOpPMAIMOHHON ~ (e30IIaCHOCTH, KIIACCH(HKAIMA yrpo3 IO  PasIMIHbIM
npu3HakaM. BpepoHocHble mporpamMMbl. IToHsATHE BPEHOHOCHBIX NMPOTPaMM, HX
KIIacCHpUKAIKs, CIOCOOBI PAaCIPOCTPAHEHHUS BPEIOHOCHBIX IIPOrpaMM. Meronsl 1
CpeICTBA 3AIUTHl KOMIbIOTEpHOW wHpopmanuH. [IporpaMMHO-TEXHUICCKHE
MeTOIBl OOHApyXEeHWs BHPYCOB, aJIMUHHCTPATUBHO-TEXHOIIOTHICCKHE MCTOJIBI
3aIUTH, OCOOEHHOCTH 3aIlUThl MHPOPMAalW{ B IEPCOHANBHBIX KOMIIBIOTEpAX.
Hayka xpuntorpadus, KpunTorpagu<deckue MeTObl 3allUThl uH(pOpPMalUH,
KPUIITOCKCTEMBI, YIPABICHHE KIIOYaMHM, SJICKTPOHHAS idpoBas IOIIKCE.
JIuueH3upoBanie U cepTudHKanys B 06IaCTH 3amMThl HHPOPMALHH. [TonsTus
JIMIEH3UPOBAHUS W cepTHGMKAlWd B 00J1acTH  3aIlUThI uHGbOpMalny,
HOpDMATHBHAS TIpaBOBasi 0asa CHCTEMBl CEPTHMHKALMM CPEACTB  3aIUTHI
uH(OPMAIIMH, TIOPSANOK [IPOBEICHMS JHUIeH3UpoBaHus. Kpurepru 6e30MacHOCTH
KOMITBIOTEPHBIX ~ cucTeM. Kiacchl 0e30MacHOCTH  KOMIIBIOTEPHBIX — CHCTEM,
KaTeropuy TpeboBaHKH 6€30MacHOCTH KOMIBIOTEPHBIX CHCTEM

YucieHHbIe METOAbI
[ToHsiTHE O TOYHOM H TPUOMMKEHHOM PEIICHUAX UHCIOBBIX ypaBHEHUH.
Meroasl  HpUOMIKEHHOTO — PEIICHHSA  YHCIIOBBIX ypaBHeHHH. MeTonsl
[IPUGTHKEHHOTO BEIUHCIICHHS 3HAUSHUH QYHKIHA. MeToBl HHTEPIIOIHPOBAHUS U
anmpokcuManuy (GyHKIuH. MeTobl YMCICHHOTO PCIICHHMA CHCTEM JTUHEWHBIX
anrebpaMuecKux ypaBHEHMH. MeToJbI YKUCJIeHHOR MHWHHMH3AUUN (QYHKIHH.
MeToibl TIPHOMIKEHHOrO — pelieHus  OOBIKHOBEHHBIX nud G epeHIHalbHBIX

ypaBHEHHUH C HAYaTbHBIMK U KPACBBIMH YCIIOBASIMHL.

JuckpeTHasi MaTeMaTHKA

MHuoecTBa U orepanuy Hal HAMH. [loHsATHEe MHOXKECTBA, MOAMHOXKECTBA,
criocosl 3ananus MEOKecTB. Omepaliy Hajl MHOXXECTBaMH, CBOKCTBA ONepaluy,
nuarpaMmbl BenHa. J[exapToBO TPOU3BENEHHE MHOXECTB, OTHOLICHHA Ha
yleMeHTax MHOkecTB. OTHOIIeHHs Ha MHOXectBax. OroOpaxeHHsd, KaK
OTHOILEHHMS, CBOHCTBA OTOOpaXKeHHWH (MHBEKTHBHOCTH, CHOPBEKTHBHOCTD,
GUEKTHBHOCTH). DHUHApHBIC OTHOIICHWS Ha MHOXECTBE, OINCpaldd Had HHMH.
3ajiaHue OWHAPHBIX OTHOILICHMH Ha KOHEYHOM MHOXECTBE C IIOMOIIBIO OyneBoit
MaTpHULIBL. CaoiicTBa OMHApHBIX OTHOIIECHHH: peqQIIeKCHBHOCTS,
uppeIeKCUBHOCT, CHMMETPUYHOCTD ¥ T.A. YacTuyHeli mopsiok. OTHOIIEHKE



SKBHBAJICHTHOCTH, €r0 CBS3b ¢ pa3bueHnemM MHoxecTBa. Kombo (1ore) BEIYETOB.
OcHOBHBIE anrebpandeckyie CTPYKTYpHI. I'pyIIibl, Koibla W IO Mo1HocTb
MHOXECTBA., DJIeMeHTbl KOMOMHATOPWMKM, OCHOBHBIE (OPMYJIBI. OIEMEHTEI
MATEMaTHIecKoif TMorukd. bBymeBel anre6psl. Ilomsrwe OyneBodt —aireOpel,
OCHOBHBIE CBONCTBA. Baxmefmme Kmacchl OyneBblx amrebp: —anrepa
[IOIMHOECTB, anreOpsl Oyl1eBbIX BEKTOPOB, MaTpHIl, OyIeBbIX (hYHKITHH.
Mzomopdusm GyneBbIx anrebp, ero NpUMEHEHHE VI JI0Ka3aTelnbCTBA PABEHCTE
MHOKecTB. Anrebpa BbicKa3bIBaHUH. DBrICKasbIBaHWs, oONEpaldyd Hal HHUMH,
dopMynsl  anreGpsl  BHICKA3BIBAHWM, TaOIHULBl MCTHHHOCTH. PaBHOCHIIBEHEIE
bopMynbl, 3aKOH IBOMCTBEHHOCTH. JIM3BIOHKTMBHAs W  KOHBIOHKTHBHAA
HOpMaJbHBIE (POPMYIIBI, AITOPUTM MX HaxoxmeHus (AHG H kH(}). CoBepIlIeHHbIE
M3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpManbHbe GOpMEI (CAH( ¥ CKHO),
AIITOPUTMBI MX Haxoxkaenus. CBsi3b MexIy HOpMynamu alreGps! BBICKa3bIBAaHUH U
GyneBsiME  dyHKIWMAME. [Ipiuvenenne (opmyn aireGpsl BBICKA3bIBAaHUH LA
pelLlleHns NOTMUecKUX 3aj1ad, [ aHalW3a M YIPOLICHHS PEeNeHHO-KOHTAKTHBIX
cXeM M JIOTHUeCKHX ceTel. (DyHKUMOHAIBHO IIOJHBIE U 3aMKHYTBHIE KIIACCEHI
GyeBerx QyHKkuuit. I[IoHsTHE (QYHKIMOHATIBHO IONHBIX W 3aMKHYTBIX KJIAcCOB
6yseBbIx dyHknuit. Anre6pa XKerankuna, ee cBoicrsa. [lomuHOM JKerankuna oy
OyneBol (QYHKIMH, AaITOPUTMBI €ro HaXOXICHHS. JIuneiinele  (QyHKIWH,
3aMKHYTOCTh KJacca JuHeMHBIX (yHKImH. JleMma 0 HETHHEHHBIX GYHKIUAX.
MoHOTOHHBIE (QYHKIHH, J€MMa O HEMOHOTOHHBIX —QYHKIHSIX. OyHKIHH,
coxpansrome 0 WM coxpaHsroliue 1, 3aMKHYTOCTh KJIAcCoB STHX (hyHKLIHH.
CaMopBolcTBeHHBIe  (QYHKIWH, 3aMKHYTOCTb  Kiacca CaMO/IBOMCTBEHHBIX
¢yukumit. JleMMa 0 HeCaMOJBOHCTBEHHBIX dyukuusx. Teopema Ilocta u ee
npunoxends. MUHEMM3AIUS OyIEBBIX ynkiuit. [ToHATHE MUHAMAIBLHOU THO
st GyneBoit (ymkuwu. HocuTens (QyHKIMH, €ro CBOHCTBA. WHTepBansl, UX
CBOMCTBa, HOMyCTUMBIe WHTEpBANbl 1T Oynesol GyHKuud. [ToKpeITHE HOCHTEINA
QYHKIMM HHTepBalaMHu, ero cBsi3b ¢ aH}. CokpalleHHBIE oH}p, UX CBA3L C
MUHUMATBHBIME IH(. AMTOPHTM HAXOXACHWS COKpaIlleHHOH [HG® MeToIoM
«CKJIEWKI». AJTOPUTM HAXOKACHUS MUHAMATBHOH JHQ ¢ IIOMOIIBIO KapT Kapno.
Tynukossie nu(}. Teopema O MOTTOIICHUH SIIEMEHTAPHBIX KOHBIOHKIIUH K €e
MpUMEeHEHHE [UI HAXOXKIEHMsS TYNMHUKOBBIX ( @ 3HAYAT U MHHHMAJIBHBIX) THO.
Jlornka mpeaukaroB. [loHATHE N-MECTHOrO TpeauKara, Omepanu —Hal
peKaTaMi, PaBHOCHIIBHBIE NpenuKartbl. KBaHTOPEI, HX CBOMCTBa, (QOPMYIIEI
JIOTHKH TIpeNUKaToB. PaBHOCHIIBHEIE (POPMYINBI JIOTMKM IPEJUKATOB, OCHOBHBIC
TWMBl PAaBHOCWIBHOCTEH, WX TNpPUMEHEHHWEe B JPYTHX pasfenax MaTeMaTHKH.
ToIecTBEHHO HCTHHHBIE (JIOKHBIE) (DOPMyINbl JIOTWKH MPEIUKATOB, 3aKOHEI
NOTMKH, mpoTHBopeuks. OCHOBBI MCYHCIIEHMH BBICKA3bIBAHMH M TIPE/IUKATOB.
OCHOBBI HCUMCICHHN BHICKA3BIBAHMH, aKCHOMSBI, IpaBuia BbIBOjd. OCHOBHBIC

10



3aKOHBI JIOTHKH: TPABAJIO CHILIOTM3Ma, KOHTPIIO3UIKH, IEPECTaHOBKH IIOCBUIOK 1
T.m., TeopeMa JAeAyKiud. CBi3b MEXKAy BBIBOIUMOCTBIO hopMyn HCUMCITEHHS
BEICKA3LIBAHMIA ¥ TOXIECTBEHHOM MCTHHHOCTEIO (QOPMYJT alreOpsl BEICKA3bIBAHUH.
@opMyJIbl WCUMCIEHHS IIPEIMUKATOB, AKCHOMBI, IpaBuia BHIBOJA. OcHOBHEIE
3aKOHBI McuMcenus mpeaukatoB. OCHOBBEI TeopuH rpadoB. OCHOBHbIE MOHATHA
Teopuu rpaoB. DHIepOBbl U FAMUIBTOHOBDI rpacsl. [lousitne KoHEdHOTO rpada,
ero cBoiicTBa. 3ajaHue rpada ¢ MOMOIIBIO MaTPHULl CMEXHOCTA ¥ HHIIUACHTHOCTH.
CBs13HOCTS Tpada, CBS3HBIE KOMIIOHEHTBI. OWIIEPOBBI M IaMH/IBTOHOBDI rpadsl,
TeopeMsl Diinepa u Jlupana, anroputM Piepd HaXOXKIACHHA JiinepoBa LMKIA.
JlepeBbst, X cBOMcTBA. JlepeBbs, NX CTPOCHHUL. OcTOBHOE JIEpeBO CBA3HOTO rpada,
QyHIaMeHTaNbHAas CHCTEMa IHKJIOB M  Paspesos. Amroput™m  Kpackaia
HaXOXKIeHHsS OCTOBHOTO JlepeBa MHHMMAIILHOTO Beca. LIeHTphl W THaMeTpaibHbIe
[lermy iepeBa, arOpUTMbl UX HaxokeHus. loMedeHHbIe rpader, Teopema Kemn.
[lnockue ¥ IulaHapHele rpadsl, dopmyna ODiinepa. KoHedHble aBTOMATDL
KoHeuHble aBTOMATLI W MX 3ajaHue, aHamu3 U cuHTe3. OnpeeneHne KOHEHHOTOo
apToMaTta. CrocoObl 3amaHus: TaOIM4HBIA, KHarpammod Mypa, CHUCTEMOH
6yneBblx (GyHKIMHA. [IpuMepbl KOHEYHBIX aBTOMATOB. H3omophu3M KOHEYHBIX
aproMaroB. KaHOHWuYeckue ypaBHeHWs aBromara. Ilpumepsl. Kommosnnus
apTomMaToB. ABToMathl Mumin u Mypa. Teopus anropuTMoB. BrrduciuMble
dyHKIuY. Berauciumele GYHKIUA U AT OPUTMBL. CgoiicTBa aJroput™MoB. ITonsTrs
pa3peIMOTo [PeUKaTa, Pa3PEIMOro MHOXKECTBa, [IEPETHCIUMOT0 MHOKECTBA.
[Tpumep anropuT™a. TeopHs peKypCHBHBIX dyuxuuit. HopManeHble anroOpUTMBI
MapkoBa. OCHOBHBEIE —ONpPENCIEHHUS. [TpoGiemMa cJlIOB B  ACCOLHATHBHOM
MCUuCIeHAH. AJTOPHTM B HEKOTOpoM andasute A. HopManbHBINA aJlropuT™
Mapxkosa. HopmanbHO BEIMHCIAMAS dynkums. Teopus anroputMoB 10 THIOPHHTY
(vammua ~ Teropuara). Mammnel  ThropuHra. Anroput™Mbl  ThropHuHTa.
dopManu3aiys MamEel Teropusra. Tesuc Yepua-TpropHHra.
CucTeMHOE NpOrpaMMHPOBaHHe

Komanusl 06paboTku crpok. Obpaborka Tabmui. CBoHCTBa OIEPaTOPOB
paboTe! ¢ 5KkpaHoM. JlorvKa ¥ OpraHu3alys NporpamMMel. KoMITOHOBKa IIPOTPaMM.
BrmonHenre mporpamM. MakpocpencTsa. Makpomporeccopel. 3arpy3uuku U
penaktopsl  cBased.  Kpocc-CHCTEMBL. OCHOBHBIE ~ TOHATHS ~ OOBEKTHO-
OpPHEHTHPOBAHHOI'O npoexTupoBaHus. [1o/1b30BaTEIBECKHE KIIACCHI,
[1ONE30BATEILCKHE CBOMCTRA Kiacca. bubnuoreka knacca. KOHCTpYKTOp CBOHCTBA
Property Get, Set, Read-only. HacnemoBanue Kiaccos. Ob6nacteh BUAUMOCTH,
BpeMsl JKH3HH, HacC/Ie[0BaHHUE, nonmumopdmsm. Kiace, atpubyTtsl. CHCTEMBI
nporpaMMupoBaHus. [lakeTHBle M JHANIOTOBBIE CHCTEMBI IPOrpaMMHPOBaHHSL.
OIHOS3EIKOBBIE ¥ MHOTOS3BIKOBEIE BH3yanbHble cpenbl. OTnajka NpOrpaM,
neGarrepsl ¥ MOHHTOPBI pecypcoB. TIpoeKTsl U nx Hactpoiika. IIpoexTrupoBaHye

11



mporpamMM. TEeXHOJIOTHH HPOrPaMMHPOBAHHSA, IPOTPaMMHAA CHCTEMA. [TousTHE
MpOrpaMMHOr0 Hpoxykra. IIporpamMMHbIe cienuduKanun ¥ TpeOoBaHUA K
nporpamMme. VHTepdelic 1 TpeOOBaHHA K HEMY. Bepugwukanus, TECTHPOBaHUE U
OTIaNKa, BHEIPEHHE U COIIPOBOXK/ICHUE.

UnTennexkTyalbHble HHPOPMAaNHOHHbIE CHCTEMBI

Mopenu TpencraBneHus 3HaHud. [loHsTHe ¥ 3a1a4M HCKYCCTBEHHOTO
uaremnekta (M), CoBpeMeHHOE COCTOSHHE HAyTHBIX HCCICIOBAaHUM B
npoektupoBanun  MMC. OOmactd NPUMEHEHHS NN, OcHOBHbIE TOAXOIBl K
[TOCTPOEHHIO CHCTEM HCKYyCCTBEHHOI'O WHTEIUICKTA. [NpencraBienue 3HaHUHA C
nomompro cucteM mpoxykimu (CIT). Tpebosamme k CIL MexaHusM BBOJA.
TMpencrasnenue CIT rpadamu. [IpencraBnenue 3HAHUH CEMaHTHUUYECKHMH CETAMH.
JlnarpaMMbl TPOLEAYPHOI0 MPEJCTABICHNS CEMAaHTHIECKUMH CETAMH U BBIBOAELL.
CeMaHTHYeCKe OTHOIIeHWs. MOIenu IIpeICTaBlIeH!s HEYEeTKMX 3HAHUH W
HeJleTeDMUHMPOBAHHBIE IPOLEAYPHl BBIBOJA PCIICHHUH. MeToapl HETOYHBIX
paccyKIeHHH ¢ HEHaJe)KHBIMU 3HAHMIMH. O6mue cBegeHHs O HEYETKOH |
BEpPOSTHOCTHON JIOTHKaX. OKCHEPTHBIE CUCTCMBI. Apxutektypa OC. Pexumsl
DYHKIMOHUPOBAHHSA M KIACCH(UKALHA 9C. O6onouka VP-expert. OcHOBHBIC
sransl paspaborku OC. S3bIKM MPOrpaMMUPOBaHUA N (byHKUHOHAIBEHOE,
ormueckoe 1 OOBEKTHO-OPHEHTHpOBaHHOe  mporpammuposanue).  Mx
CpaBHMTeNbHas Xapakrepuctuka. Obmas XapakTepuCTHKa A3BIKOB TIpeICTaBIECHHS
sHanuii. @peliMoBble  A3BIKM.  SI3BIKH  TPOJYKIMOHHO-OPHEHTHPOBAHHOTO
IPOTrPaMMUPOBAHHSL. [ paMMaTHKO-CeMaHTH4eckas ~ obpaboTka  TEKCTOB.
VHTeleKTyanbHble  HHOOPMALHOHHO-IIOMCKOBBIE  CHCTEMBL. DBpPHUCTHUECKHE
meronsl moucka pemrenuit B VIMC: KOHCTPYKTHBHBIC, NEKOMIIO3HIIHH,
MaHHITYIAPOBAHWE C MOJMENbIO, JIOKAIbHOE YIy4IICHHC, MOHCK peIeHHH.
HelipoHHBIE ¥ MYJIbTHATEHTHBIE CHCTEMBI, DeMeHTEl TEOPHH U TEXHOJOTHH
TOCTPOGHHS WHTE/UIEKTYalbHBIX THAJOrOBBIX CHCTEM. TecT Teropunra. Mojens
MICKYCCTBEHHOIO HEHpOHA. ApPXHTEKTYpa HelpoHHBIX ceTeid. [IpuKITagHbIe
BO3MOXKHOCTH HeHpoHHbIX ceTell. OCHOBHBIE TIOHATHA, XapaKTepUCTHKH U
ADXUTEKTYphl ~MYyJBTH AreHTHBIX CHCTeM. TeXHOJOrMHM MPOCKTUPOBAHNS
MyJIBTHATEHTHBIX ~CHCTeM. VIHCTpyMeHTalbHBIE CPEACTBA [UIA  TIOCTPOCHIA
MYJIbTUArEHTHEIX CHCTEM. MHTe/IeKTyalbHbIA aHanu3 JaHHbX. HTepaKTHBHAA
ananutuueckas obpaborka manusix OLAP. T'myOWHHEIN aHallu3 IaHHBIX - Data
Mining. Mcrionb3oBaHne TMOHATHH HMHIYKIWH, NEAYKIUM U abIyKIIHMu B
MCKYCCTBEHHOM MHTEJIICKTE.
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2. IIPUMEPHBIN ITEPEYEHB BOITPOCOB K BCTYIIUTEJILHOMY

1.

UCIIBITAHHUIO
Teopusi BeposiTHOCTEl H MaTeMaTHYeCKAas CTATHCTHKA
JTMCKpeTHBIE U HellpephIBHbIE, CITy4alHbIe BEMIHHBL.

2. OyHKIWMM PaclpefielleHAs BEPOATHOCTEH CIyqaiHON BENMIHHBI, CBOMCTBA.

3.

JIMCKpeTHbIE ¥ HETIPePhIBHBIE, CITydaliHble BETMIHMHbL A UX

XapaKTEepPHUCTHKH.

4.

pe = O A

8.

e BE-L B ol o

VcItoBHAs BEPOSTHOCTD COOBITHSL.
dopMyna MoHoM BepoSTHOCTH U (hopMyia batieca.
3aBHCHMOCTB CITy4YalHBIX BETUIHH.

KoBapuarnuoHHas U KOPPENsSUHOHHAsT MaTPUIIEI ¥ KX OCHOBHBIC CBOMCTBA.

CBsI3b HE3aBHCUMOCTH U HEKOPPEIMPOBAHHOCTH.

AJITOPHTMH3ALHS H IPOrpaMMHPOBaHHAE
Jluneitaspie coucky. CTEKH B O4YCPEH.
JlepeBbs U cr10cOObI MX OpPraHA3aIMH B ITaMSTH.
XemnpoBaHHe.
BricTpas coptupoBka Xoapa.
MeToabl MOUcKa JaHHBIX.
Kracc u ero cTpykrypa.
YK M3HEHHBIH MK ¥ TIpoLieccs paspadotku I10.
PazpaboTka I10JB30BATEIBCKOIO uHTepdeiica ¢ MTOMOUIBIO

TEXHOJIOTUH.

9.

eMeHTH! A361K0B nporpamMmuposanus Visual Studio (C#,VB.net).

10. AHanu3 npeAMeTHOH 00IacTu | tpebosanus k I10.

P B by =

5

6.
7. llenocTHOCTh 6a3 AaHHBIX. TpaH3aKLis, TPaH3AKII Ha yPOBHE 0a3bl

ba3bl JaHHBIX
Mopenu gaaneix B CYB/L
epapxudeckuii, CeTeBOH U PEJSIIIUOHHBIN TTOIXO/IBI.
Pensimonnas ¥ 00beKTHO-PEIAMOHHAS MOACIH JaHHBIX CVYB/.

CTpyKTypa ¥ BO3MOXXHOCTH S3bIKa PENIALIMOHHOTO HCUHCIICHHA SQL.

WEB-

. Tlomzampoce B s3pike SQL. Ilomsampocel ¢ ONEpaTopamMu SELECT,
UPDATE, INSERT, DELETE.

CeMaHTHUECKOE MOJETUpOBaHie TaHHbIX. ER-THarpaMmbl.

NAHHBIX, TaOJIHII, 3aTUCEH.

1. OyHKIMOHATBHAS ¥ CTPYKTYpHasd OpTraHm3ali L1, xapakTepHuCTHKH
Ipoleccopa, PeruCTPOBBIE CTPYKTYPBI L{I1? Ha3HaueHwe U KIacCHhUKALIA

BeraucauTe/IbHbIe CHCTEMbBI, CETH H TeJIEKOMMYHHKAIHH
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L(eHTPAJIbHBIX YCTpOHcTB yrpasienns (LIY'Y), OCHOBHBIE CTa/H BBIIOTHEHNA
KOMaH/BI.

2. ®@opmatel koman OBM, cmocoObl ajpecald KOMaHA M ONEPanIIos,
knaccuduKalms CcrocoboB axpecanyy ONEpaHIIOB (aBHas, HesBHas, MpsaMad,
KOCBEHHas, OTHOCHTE/bHAs CTEKOBAs afpecaliys).

3. Tumer nasEsrx B OBM (B Gopmarte ¢ (GUKCHPOBaHHOM M IUIABAOIIEH
TOuKOM, co 3HakoM M 0e3 3HaKa, JNBOUYHBIC W JBOMYHO-ICCATHUYHbIC, CTPOKH M
CHMBOJIBHBIE IAHHBIE, YKA3aTeNH, TeTH U JECKPUIITOPEL).

4. AnmapaTHoe M porpaMMHOe obecriedenre oOMeHa uHbOpMaLel, KaHabl
¥ KOHTPOJIIEpH! BBO/Ia/BbIBOIA (OCHOBHBIE (YHKIMU 1 pean3alys).

5. OIHOMPOLECCOPHbIE ¥ MHOTOMPOIIECCOPHBIE apXUTEKTYPBL. [TapasienpHble
cHcTeMBl ¢ ofmeif MaMSTBIO M C paclpeleleHHON mamsThio. KiracTepHbie
CHUCTEMEL

6. OCHOBHBIE TOITOJOTUH KOMITBIOTEPHBIX CETEN.

7. CemuyposreBas Moaens OSI. OyHKIMH KaXIO0T0 yPOBHA MOICIIH OSI.

8. OcHOBHbIE IPUHIIHAIIE! PAOOTE COBPEMEHHBIX KOMIIBIOTEPHBIX ceTel.

9. IlpoTOKOIBI, CTEKH IPOTOKOIIOB.

10.0cuoBHOe  ceTeBoe 000pyNOBaHKeE: aalTePEl, IOBTOPUTEIIH,
KOHILIEHTPATOPHI, IIEPEKITIOYATEIH.

11 .Internet u Intranet TeXHOJIOTHH.

CucTeMHOe H IIPAKJIAJHOE POrpaMMHoe oGecnevyeHne
OmeparuorHas cuctema. OyHKIMH, Ha3HAYCHHE.
MHOromnoIs30BaTENBCKUE CACTEMBI.
My JILTHIIPOrPAMMHEIE CHCTEMBI.
SI3BIKA yTIPaBIIEHNS 3a/IaHISIMK (F3BIKH KOMAHT ONepaloHHON CHCTEMBI).
ITporeaypsl. CpeacTBa yIpaBIeHUA BBOJIOM/BBIBOJIOM.
[TonsTust HA6OPOB JIAHHEIX U (aiyIoB.
Omnepauuy moepKuBacMble Ha CHCTEMHOM YPOBHE.
8. VYmpapieHue JaHHBIMM  Ha  HOCHTC/IAX. VirpaBneHHe — HDaMsITHEO.

al ol < o

OrpaHuyeHust JOCTyna k Habopam JaHHBIX.

9. Ilporeccsl B OINEPAL[MOHHBIX CHCTEMaX. O6ume moHATHA. Pecypchl
nporecca. Co3maHue M YHHYTOXEHHE TpoLecca. VmpasineHue NpolecCcamy.
BzauMomeicTBHE IIPOIIECCOB.

10. Curmansl u ux obpaborka. Ilpomeccel B OINEpalHOHHBIX CHCTEMaX.
BzaumoeiicTBrE ITPOLIECCOB.

MeToabl ONTHMH3AUUH
1. JlunetiHoe nporpamMmMupoBaHue. CUMINIEKC-METO.
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2. JIBofiCTBEHHbIE 3a1a4M JIMHEHHOro IporpaMmupoBaHys. Ileppas u Bropas
TEOPEMBI JBOHCTBEHHOCTH.

3. JIumeiiHOe IENOYHUCIEHHOE MPOrpaMMUpOBaHHe. ANropuTMbl ['omopu H
METO/Ia BETBEN M TPaHHILI.

4, TpancropTHas 3ama4a.

5. 3amaua BBIIYKIOro mporpamMupoBanus. @ymkuus Jlarpamxa 3anadd
BBIIYKIIOr0 TTporpamMMupoBanus. Ceinosas T0UKa QyHKIMH Jlarpanxa. Teopema
Kyna - Takepa.

6. Jlumamuueckoe mporpamMmuposanue. OCHOBHas uAes TUHAMIICCKOTO
MPOTrpaMMUPOBAHHSL.

7. OCHOBHBIE MOHATHS TEOPUM WIP: YUCTHIE M CMEIIAaHHbIC CTPATErHH, LEHa
Urpbl. MaTpU4YHBIC UTPHL.

8. Kputepuut ONTHMANbHOCTH. MeETOA pemIeHus MHOTOKPUTEPHAIIBHOM 3a/1a9H
TIPUHATHS pEIEHUH.

3amuTa KOMIBIOTEPOB U ceTel

1. CaHKIMOHHPOBAaHHBIA ¥  HECAHKIMOHMPOBAHHBIM  JIOCTYIL Yrpo3ssl
6e30macHOCTH U KaHajlbl yTpo3.

2. Pasrpanmuenue mocTyna K pecypcam. MneHTHQuKaLus 1 ayTeHTU(QUKALNA
CyOBEKTOB.

3. IMoustwe wuHdopMamusa. WHbOpMALHOHHEIE pPHCKA K  0e30IaCHOCTD
WHGOPMALIHH.

4. Opranuzanus xy6impoBaHus HHpopMauud. IIOBBIIEHHE HAASKHOCTH H
OTKa30yCTONUMBOCTH KOMITBIOTEPHBIX CUCTEM. AJIFOPUTMBI CHKATHS.

5. Hntepuer-tepMuHainsl 6ankos. Ciry9daiHble U IIPETHAMEPEHHBIC YTPO3BL.

6. Knaccubuxanus KOMIIBIOTEPHBIX BHPYCOB M BPENOHOCHBIX MPOIPaMM.
®aiinoBele, 3arpy304HbIE U CETEBBIC BUPYCHI.

YucaeHHbIe METOABI

1. UucieHHOE pellleHue 3aay ¢ IPUMEHEHHeM KoMIbroTepa. 11oTpemHocTH
peleHus 3a1auM.

2. KoppekTHOCTb 3a/ia49i. KOppeKTHOCTH BEIMHUCIUTEBHOTO alropuT™Ma.

3. PeleHue cUcTEM JHHEWHBIX anreOpawdeckux ypasHeHud. Merox I'aycca u
ero MoauGbUKaLKH.

4. Meron 3eiimens [UIs pelIeHWs CHCTeM JHMHEHHBIX anredpandecKux
ypaBHEHHH.

5. MeToabl pelleHHs HENTHHEHHBIX ypaBHEHWH: NpOCTasd WTeparust, MeTOX
HeroToHa.

6. TMpubmmxenue GyHKImi. VIHTEPIOISIHOHHEIH MHOTOWIEH Jlarpanxa.
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MurepnonsaimonHele Gopmysr HpIOTOHA.

7. CpenHexBampaTHueckoe NPUOTIKEHHE GYHKIHH. Meron HavMEHBIIHX
keaapatoB (MHK).

8. IuddepeHnrpoBanye 1 HHTErPUPOBAHKE TAOTHIHON (bYHKIWH.

9. Metonpl Dinepa W PyHre-Kyrra 4HCI€HHOrO DEMICHI 0OBIKHOBEHHBIX
nuddepeHIraTbHBIX yPaBHEHUH.

10.UncneHHoe ~ pellleHHe  KpaeBoW  3amadd AL 0OBIKHOBEHHOTO
nuddepeHIMaTbHOTO ypaBHEH s BTOPOrO MOPSAKa. MeTo MPOTrOHKH.

11.YucneHHoe pellleHHe YpaBHEHWH C YaCTHBIMM IPOU3BOJAHBIMA. Koneuno-
pasHOCTHas cxeMa juii ypaBHeHus llyaccona.

JluckpeTHasi MATEeMaTHKA

1. AnreGpa MHOXECTB, CBOICTBa ornepaiuii OOBeIMHEHWS, MEPECeIeHUT U
JIOTIOTHEHHS.

2. BuHapHble OTHOWIEHHS HA MHOXecTBaX. MHBepcHs M KOMIIOZMIHSL
GuHapHBIX OTHOmIeHHH. CBOMCTBO MHBEPCHM KOMIIOZHIMH JBYX OUHAPHBIX
OTHOILCHHUH.

3. CpoiicTBa GUHAPHBIX OTHOIICHWH (PeQIEKCHBHOCTD, UPPEPIEKCHBHOCTD,
CHUMMETPHUYHOCTh, aHTHCUMMETPUYHOCTE U TPAH3UTUBHOCTB).

4. OTHOIIGHWS DKBHUBAJEHTHOCTH M €ro CBi3b C pasOMeHHeM MHOXECTB.
Kitacenl skBrBaneHTHOCTH. OTHOIIEHHE MOPAIKA U €r0 CBOKMCTBA.

5. BpicKa3blBaHusl W Omepanuu Han HuMH. Anrebpa Joruku. PaBHOCHIIBHBIE
(OpMyJIBI IOTHKH BBICKA3bIBAHUH.

6. Jloruka mpenaukaroB. KpaHTOpEI. PaBHOCHJIBHBIE dbopMyJBl  JIOTHKA
npeuKaToB. [IpiBeIeHHEIE HOPMABHBIS (DOPMBL.

7. Cynepnosunus Oy1eBsx (yHkiud. QYHKUHOHATBHAS MOIHOTA CHCTEMBI
OyneBbIX GYHKIHH B c1a00M CMBICTE. '

8. KpuTepwmit TOIHOTEI CHCTEMBI GyIEBBIX (QYHKIHH.

9. OmpeneneHue KOHEYHOrO aBTOMATA. Cnoco0sl  3afaHusl KOHEYHOIO
aBTOMATA.

10.I'pappr. CriocoGsl  mpejcTapienust rpaga. MapiipyTst. Iermm. LAKIIEL
CBs13HOCTB. DitIepoBs ¥ | aMIIFTOHOBEI TPA(BL.

CueremMHOe NpOrpaMMHPOBaHHe
1. Komanzs! 06pabotku cTpok. O6paboTka TabIuil,
2. CBgoiicTBa ONepaToOpoB pabOTHI C IKPaHOM.
3. Jlorwka W oprasusamus nporpammbl. KomrnoHoska nporpamMm. BeimonHeH#e
IIPOTPaMM.
4, MaxkpocpeactBa. MakpoIrpoueccopsl.
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3. CIHCOK PEKOMEH/IOBAHHOM JIMTEPATYPBI JIJIA
MOJArOTOBKH K BCTYIIUTEJIBbHOMY HUCIIBITAHHUIO

3.1. OcHoBHag JHTEpaTypa:

1. SI3pikKM IpOrpaMMHUpoBaHus: YdeOHOe mocobue. [DneKTpoHHBIA pecypce]. / O.JL
Tomuisina, T.JI. [Tapreika, V.. Tlomnos. - 3-e u3L., nepepab. u jor. - M.: ®opym: HULL
MH®PA-M, 2017. - 400 c. Pexxum gocTymna: http: www.znanium.com

2. Basbl nammbX: Yuebuuk. [Dnextporseii pecype]. / Ilycrosa JLU., TapakaHos
O.B. - M.: HUL] UTH®PA-M, 2016. — 304 c. Pexum goctyma: http: www.znanium.com

3. OrepalMOHHBIE CHCTEMBI, Cpe/lbl B 0605104KH: yuebHOe nocobue. [DNeKTPOHHBIA
pecypc]. / T.JL. apteika, .M. Tlonos. — 5-e u3x,, nepepab. u gom. — M.: ®OPYM:
MH®PA-M, 2017. Pexum jnoctyna: http: WWWw.znanium.com

4. Kommsrotepusle cetu: yueGHoe mocobue. / Ilerpynuna E.B., Cagensera O.H.,,
Tonuapyk T.B. - M.: MITDVY, 2017. - 114 c.

4.2. JlomosiHUTe/bHAs JIHTEpaTypa:

1. Anexuna I.B. Mudopmaruxa: 6azossiii kypc / I'.B. Anexuna, A.C. I'ycakos, TLA.
CMenoB; - 2-e u3l., MOCKOBCK. GWH.-poM. axam. - M.: MO®IIA, 2016. - 414c.: ni. +
6u61., cios, TepmuHoB. - (HenpepsiBHoe obpasosanue). - ISBN 078-5-902597- 40-7:
141.00.

2. Tyzenko Enena HukonaesHa. Pabora B cetn MHTepHeT: y4e6, mocobue / I'y3eHKo
Enena Hukonaesna, Cypsaubiii Anexceit Cranucnasosud. - M.: ACT, 2017. - 431c.: wi.
- (HoBeitmmit camoyuutens). - ISBN 978-5-17-076172-2.

3. JluckpeTHas MareMaTMKa M MareMarHdeckas JIOTHKa: yueb, mocobue A
MH(POPMATHKOB, SKOHOMUCTOB U MEHEIKEPOB / Tpuymdropopackux Maxkcum BanepseBud.
- M.: Jluanor-MW®H, 2017. - 180c.: ui. + 6ubi. - ISBN 978-5- 86404-238-0: 230.00.

4. Kapnenxos Creman XapnaHoBud. COBpEeMEHHBIE CpPENCTBa rHDOPMALMOHHBIX
TexHONOTHI: yueb, mocobue must ByzoB / Kaprenkos Creman XaprmaHOBHY. - 3-e u3n.,
ucrpasi. u por. - M.: KrnoPyc, 2019. - 400c.: un., rpad. + 6ubn, npunox. - ISBN 978-5-
390-00393-0.

5. MaremaTudeckuit anamm3: yueb, mnocobume. Yacte 1. [uddepenimanproe
ncuncnenue / Kapaces, Brnagumup AHatonbesud, Jlemuna ['annna JIMuTpreBHa . - M.:
Wnekca, 2017. - 296 c.

6. MaTemaTuueckuii aHanus: yueO, mocodue. Hacte 2. MHTerpanpHoe HCUUCICHUS /
Kapaces, Brnamumup AmnatonseBud, KapaceBa, BepoHuka BnamumupoBHa, JleBimmHa
Tanuua JIMutpuesHa . - M.: Miekca, 2016. - 296 c.

7. MeTombl ONTHMANBHBIX pelleHHi: y4e6, mocobume mist By3oB. Tom l:
Matematideckoe nporpammuposarne / Coxonos, Anexcanap Banephesud, Toxapes,
Bramucinas BacuiseBnd. - 2-€ u3M., ucnp. - M.: @usmatiur, 2017. - 563c.: 1. + 6ubm.,
IpeaMeTa, yKas. - (AHanu3 U NoAAepiKKa pemenuii). - [ISBN 978-5-9221-1257-4.

8. Merogpl ONTMMAIBHBIX pelleHmii: ydeb.mocobme mia By3oB. Tom 2
MHorokputepuaibHocTs. JuHamuka. HeonpeaeneHHOCTh / Toxapes, Bianmucias
BacuibeByd. - 2-e W3, ucnp. - M.: ®@usmarmur, 2017. - 416¢.: ui. + 6ubI., MpenMera,
yKas3. - (AHamM3 ¥ [OJIepXKKa perenutt). - ISBN 978-5-9221-1258-1.

9. Xie6unxos A.A. MHpopmarmorssie TexHonoruy: yaeonux - M.: KHOPYC, 2016.
- 472¢.: uyL. + 6ubn. - (bakanaspuar). - ISBN 978-5-406-02419-5: 514.50.
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[IpruMedaHue: BBUTY PasHOOOPa3ns HMEIOIIMXCS yICOHHKOB 1 y4eOHBIX [T0COOHH,
B HEKOTOpBIX M3 HHX OT/JeJibHBIE TeMBI Tepedrsi (I1.2) MOIyT Ha3bIBATLCA HHAMC,
dopMymupoBaTeCss B BHAE 3ajay, MO0 BOOOIIE OTCYTCTBOBATS. OT0, OQHAKO, HE
0CBOBOKIaeT aOUTypHeHTa OT HeOOXOIUMOCTH 3HATH 3TH ITOTOXKESHHS.

5. MOPSIIOK MPOBEJAEHUS BCTYIIUTEJIBHOI'O NCIIBITAHUSA

BCTYNUTENBHOE UCIIBITaHHE TPOBOAUTCS B (POPME YCTHOTO 3K3aMeHa.

ITpu oTBeTe aOUTYPHEHT JO/DKEH MOKA3aTh:

« uyeTKOe 3HAHWE TOHATHH, (akToB, GOPMYJT AUCLUMIUIMHAM, [PEIYyCMOTPCHHBIM
deeparbHBIM KOMIIOHEHTOM 00pa30BaTelbHBIX IPOTPaMM BBICIIETO o0Opa3oBaHHs,

* yBepEeHHOE BIaJEHHE NPOBEJEHHEM CTPOTMX PAacCyXICHMH U HABBIKAMH PCIICHHA
3amad.

[lepen HayajgoM OdK3aMeHa aOWTypHEHTaM pa3[aloTCs CrelyanbHble JIMCTRL H
6nanky. Ilocjie TOro 4ieH JSK3aMEHAIMOHHOM KOMMCCHH TIPOBOJUT HHCTPYKTaX H
OTBeYaeT Ha BONPOCH aOWTYPHEHTOB IO 3aIOJHEHMIO JUCTOB M OIIAHKOB M MPOLEAYpe
IK3aMeHa.

3aTeM aGUTYpHEHT MONydaeT 3K3aMeHalHoHHblH Guner. C 3T0ro MOMEHTa SK3aMeH
cupTaeTcss HadapmMMcs. AGUTYPHEHTY TIPEeNOCTaBIIsIeTCs OJIMH aKaJleMUYeCKHH dac (45
MMHYT) Ha [TOJITOTOBKY K OTBETY.

BueThl BKIIOYAIOT TPU TEOPETHYECKMX BOIPOCA IO Pa3IMYHBIM NUCIMIUIMHAM H3
nepeyns (1. 3).

B 5T0 BpeMsl KaTeropUyYeCcKd 3alpeleHo HCIOJIB30BaHue MOOHMIBHBIX TeIe(MOHOB U
Ipyro#f 3MeKTpoHHOM TexHuKM. Ha oK3amMeHe He paspelacICs II0/b30BAThCA
CNIPaBOYHMKAMH H  APYroi KaKo#-mib0  BCIIOMOTATENbHOM JIUTEpaTypodt WM
MaTepHalaMu.

[Tociie OKOHUYAHHS SK3aMeHa B TOT K€ [JeHb aOHTYPHEHTY COOOIIAeTCs OLEHKA H,
IpY HEOOXOAUMOCTH, MOSCHEHHS 9K3aMeHaTopa.

6. OCOBEHHOCTH IMPOBEAEHMSA BCTYIIUTEJBHOI'O UCIIBITAHWS

JIJIS1 JIUL C OTPAHUYEHHBIMHA BO3MOKHOCTSIMA 310POBb

®I'BOYU BO MITDV obecrnieuuBaeT NpoBeIcHHE BCTYNMUTEIBHBIX HCIIBITAHHMN
U TIOCTYIAIOMIAX M3 YKCIa JIHI C OTPaHMYCHHBIMH BO3MOXHOCTAMHU 3/10pPOBbA H
uaBamugos (Hanee mun ¢ OB3).

I[Ipr TIPOBENEHMM BCTYMHTENbHBIX HCIIBITAHHH kakapii abutypueHt ¢ OB3
TpebyeT WHIMBHIYalbHOrO TOAXOAa B 3aBUCHMOCTH OT ocobeHHOCTEH 370POBBSA
IIOCTYIIAIOIIIETO.

Jlis crembIX 3afaHUs JIOJDKHBI OBITH O(QOPMIIEHBI IIPU(PTOM Bpaitns, mis
CabOBHUMALIMX - YBEIMUEHHBIM IIpUGTOM (WM MPENOCTABIAETCS YBEIMIMBAOIICE
ycrpodictso). s rmyxux W CcaDOCIBIIIAIINX obecrieynBaeTcs  HaJIM4YHE
3BYKOYCHJIMBAIOLIEH ammapaTyphl; s JTUIl C HapylIeHWEeM ABHIaTC/IBHBIX GbyHKIUA -
HAJTMYHe CIIEUAIBHOT0 TPOrPAMMHOI0 00eCIIEUeHHSL.
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BerynurensHoe uenbitanne s i ¢ OB3 npoBonuTes B OTHEIbHOH ayIUTOPHH,
YHCI0 AGUTYPHEHTOB B KOTOPOH He JOJIKHO IPEBBIIIATH 6 HeOBeK.

JTloykeH ObITh ObecneyeH OecpensaTCTBEHHBIN IPOXO B ay/INTOPUN MHBAAI0B-
KOJNSCOYHMKOB, IPH OTOM CTONBI M CTyJdbsl MOIDKHBI OBITH PaccCTaBICHEI 0e3
HarpoMoxieHut. [IpoIOIDKUTENBHOCT BCTYIHTEIBHONO HUCIBITAHUA IS JHI © OB3
MosKeT GBITh yBenuuera 1o 1,5 gacos (90 MuHyT).

B03MOXHO IPOBENEHME BCTYINHTENBHOTO HCIHBITAHMA €  HCIONb30BAHAEM
IVCTAHIIMOHHBIX TEXHOJIOTHH.

7. OIIEHUBAHUE PE3YJIbTATOB BCTYIUTEJBHOI'O
NCIbITAHHUA
BeTynuTenbHOe — HCTBITaHWE — KOMIUIGKCHOTO — 9K3aMeHa podeccHOHaIbHOM
HAIPaBJIEHHOCTH II0 HAlpaBlIeHHIO IOATOTOBKH 01.04.03 IlpuxnagHas maTeMaTdKa U
uH(popMaTHKa (ypPOBEHb MATHCTPATYPEI) OLEHHBACTCH IO 100-0anmpHOM  IIKATE.
MHEHIMAILHOE KOJIMIeCTBO OALIOB BCTYNUTEIEHOIO UCTIBITAHUS, TPOBOAMMBIX MITDV
CaMOCTOATENbHO, NpH TIpHeMe Ha oOydeHHe IO 00pa3oBaTe/bHBIM IIPOrpaMMaM
marucTpatypsl B 2021/2022 y4e6HOM To/ly COCTABIACT 67 6annos.
67 - 100 6aJI0B - YIOBJIETBOPUTEIbHBIE PE3YJIbTATHI BCTYIIUTEIBHOTO MCIILITAHMA.
0-66 GaUIOB - HEYIOBIETBOPHTENBHBIE PE3YIBTaThl BCTYIUTEIBHOTO HCTIBITAHNA.
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