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IIporpamma
BCTYIIMTEJIBHOIO JK3aMeHA B ACIIMPAHTYPY
no cnenuaabHocT 01.01.09 /InckpeTrHas MaTeMaTHKAa U MaTeMaTHYecKasi KUOepHeTHKA
1. AnreGpa u reoMeTpusi: OTHOLIEHUS U (DYHKIMH; OTHOIIEHUE SKBUBAJICHTHOCTU U pa30UeHus
(akTOp MHOKECTBA; OTHOIICHUS YACTUYHOTO TOPSJIKA; anreOpanyeckue CTPyKTYpHI.
Teopuss mMarpuil; CUCTEMBbI JMHENHBIX aIreOpanyecKux ypaBHEHUN; BEKTOPHbIE IPOCTPAHCTBRA,
JMHEWHBIE 0TOOPAXCHUS; TMHEHHBIE MPOCTPAHCTBA U ONEPATOPHI; AHATUTUYECKAs TEOMETPHS;
MHOI'OMEpHAas TEOMETPHUSL KPUBBIX U IOBEPXHOCTEM.
Marematnueckuii ananu3: auddepeHnnanbHOe W UHTETPATbHOE HCUYHUCICHUS; IKCTPEMYMBI
(GyHKLUH; TOCIEI0BATENBHOCT U PSIbl; (YHKIMOHAIBHBIE 11OCIEA0BATEIbHOCTH U PSAABL; PAI
®ypbe u mpeobdpazoBanue Dypwe, GyHKINN KOMIUIEKCHOW MEPEMEHHOW; BEKTOPHBIN aHAIIN3 U
3JIEMEHTHI TEOPUH NOJIS; AU PepeHInanbHbIe ypaBHEHMSL.
VYpaBHEHUSI MaTeMaTH4YecKoW (U3MKH: YpaBHEHHS THIEPOOINYECKOro, MapaboM4yeckoro H
JJUIMITUYECKOrO THUIIA; MCCICNOBAHUE OCHOBHBIX 3aJad Ul ypaBHEHUH MAaTeMaTU4EeCKOU
bu3uKu.
YucneHHble METOABl PELICHUs 3a7ad MaTeMaTHYeCKOro aHajln3a, ajireOpbl 1 OOBIKHOBEHHBIX
mudQepeHaIbHbBIX ypAaBHEHHI; YHCICHHBIE  METOABI PEIICHUs 3a7ad MaTeMaTHYeCKOU
(U3UKU; METO/IbI PELLICHHsI CeTOYHBIX YPaBHEHUH.
Teopust BEpOATHOCTENM M MaTEMaTHYECKas CTATHCTHKA: AKCMOMATHUKA TEOPHHM BEPOATHOCTEH;
CIIy4aliHbIE€ BEJIMYUHBL, UX PpACHpPEICIICHHE U 4YHUCIOBBIE XapaKTEPUCTUKU; IPENEIbHBIC
TEOPEMBI TEOPUU BEPOATHOCTEN; CllydaliHbIE ITPOLIECCHI; TOUEYHOE U UHTEPBAJIBLHOE OLICHUBAHUE,
IPOBEPKA CTAaTUCTUYECKUX TUIOTE3; CTATUCTHUECKUE METOJbl 00pabOTKH 3KCIEPUMEHTAIBHBIX
JTAaHHBIX.
Maremarnueckiue METOAbl NPUHATHSA PELICHWI; METOAbl HMCCIeAOoBaHus omnepauuil. Moznemu
JMHEHMHOr0 NpPOrpaMMHUpPOBAHUS; TPAHCIOPTHAS 3ajadya; 3ajJada pacIpeleleHUs] pPecypcoB;
JUHAMHYECKOE IUIAHUPOBAHUE; PACIPENEICHUE IOTOKOB TOBAPHBIX IMOCTABOK Ha TPAHCIOPTHOMU
CETH; SKBUBAJICHTHBIE CETH; TPAHCIIOPTHas 3a7ada Xuukoka—KynmaHca; BEIOOp ONTUMAaIbHOTO
TPAHCIIOPTHOIO MAapLIPYyTa; HCIOJIb30BAaHUE JIMHEHHOIO IPOrpPaMMUPOBAHUA Ul PELLICHUs
ONTUMM3ALMOHHBIX 3a71a4.
[ToHsiTHE aNropuTMa U €ro yTOUHEHHs: MalIMHbl ThIOPUHTa, PEKYPCUBHBIE (DYHKIIHH.
OKBUBaJEHTHOCTh (POPMAIbHBIX MOieNiell anropuTMoB. [lonaTre 00 anropuTMudeckon
HepazpemmmocTt. [lonsarue cnoxuoctu anroputmoB. Kinacest P u NP. [lonnnomuanbaas
CBOJIMMOCTD 33/1a4.
ABToMaThl. Anredpa peryisipHbIX BelpaxkeHuid. Teopema KinuHM 0 perynspHbIX s3bIKax.
@OYHKIMOHAIbHBIE CUCTEMBI C OINEpalMsIMH; JUCKPETHBIE CTPYKTYpHI (Tpadbl, ceTn).
Anrebpa noruku. byneBsl GyHKIIMM, KaHOHUYECKHE (POPMBI 3a/1aHUS OyIeBBIX (PYHKIUI.
Cxembl U3 (pyHKIMOHAJIBHBIX 251eMeHTOB. [loHsATHE nmonHON cucTeMbl. Kpurepuii monHoTs!
ITocra.
Hcuncnenune npeaukaToB nepBoro nopsijika. [lonstue nnrepnperanuu. BeimoaHumocTts u
o011e3Ha4uMOocTb (hopMyiiel epBoro nopsaaka. [lonsrue monenu. Teopema o nosnHoTe
MCYMCIICHUS MPEUKATOB IEPBOTO MOPSAKA.
dopmaibHbIe A3BIKU U CIIOCOObI X onucanus. Kinaccudukanus popmanbHbix rpammaTuk. Mx
HCIIOJIb30BAaHUE B JIEKCUUECKOM M CUHTAaKCHUYECKOM aHAJIN3E.
OcCHOBBI KOMOMHATOPHOT'O aHaNK3a. MeTo1 IPOU3BOAAIINX (PYHKIUI, METO BKIIFOUCHUN U
VCKIIFOYECHU.
Konp! ¢ ucnpasnenuem ommb6ok. AndaBuTHOE KOJUpOBaHUE. MeTOIbI CHKaTUsI MHDOPMAITUH.
OcHoBbl kpunTorpaduu. 3agaun odecrnedeHusi KOHPUIEHIUATBHOCTH U HEIOCTHOCTH
uHpopmanuu. Cucremsl MU(POBaHUS ¢ OTKPHITHIM KitouoM (RSA). Hudposas noanuce.

2. ApXHUTeKTypa COBPEMEHHBIX KOMIbIOTepOB. OpraHu3alnyu MaMsaTH U apXUTEKTypa
IIPOLIECCOPA COBPEMEHHBIX BBIYMCINTENbHBIX MalIMH. CTpaHUYHAs U CETMEHTHAs! OpraHu3alus
BUpTYyaibHOU naMaTu. Kam-namsate. Komanauelii 1 apugmMeTnyeckuil KOHBeHepsbl,
NapajuleIbHOE BHIIIOJHEHNE HE3aBUCUMBIX KOMaH/l, BEKTOPHbIE KOMaH/IbI.
Criennanu3upoBaHHbIE Mpoleccopbl. MammHbl, 00eCreunBaloMe BbINOJIHEHNE BEIUNCICHUH,



YIPaBIsieMbIX TOTOKOM JIaHHBIX. OpraHu3aIys BBOIa-BbIBOJIA, KAHAIIBI M MIPOLIECCOPHI BBOIA-
BBIBOJIa, YCTPONCTBA COMPSHKEHUS ¢ O0BEKTaMHU.

Knaccugukanus Beraucaurensabix cucreM (BC) mo cocoOy oprannzanuu napamuieabHOR
00paboTku. MHOTOIPOLIECCOPHBbIE U MHOTOMAITMHHBIE KOMIUIEKCHI. BbunciauTensHbie
kjactepsl. [IpobieMHO-OpreHTHPOBaHHbBIE TapalIebHbIE CTPYKTYphl: MaTpuuHbie BC,
CUCTOJIMYECKHE CTPYKTYpbI, HEHPOCETH.

Haznauenue, apxuTeKTypa ¥ NPUHLIUIIBI TOCTPOCHUS HHPOPMALIMOHHO- BEIYUCIUTENBHBIX CETEeH
(MBC). JlokansHubie 1 rnodansabie UBC, TexHUYeCKHEe U TPOrpaMMHBIE CPEICTBA 00bETUHEHHS
Pa3JIMYHBIX CETEH.

Metonsl u cpencTsa nepeaaun AanHbix B UBC, mpoTokosbl nepegaun JaHHbBIX.

Ocobennoctu apxuTekTypsl JokaiabHbIX cetet (Ethernet, Token Ring, FDDI).

Certb Internet, tomeHHas opranuzarus, cemeiicTBo npotokosoB TCP/IP. MudopmarmonHo-
BBIUMCIIUTENLHBIC CETH U pactpesiesieHHas o0padoTka nHGopMaIuu.

3. Ilpouenypusle sA3b1ku nporpammupoBanus (Cu). @yHKIIMOHAIbHBIE S3bIKU
nporpammupoBanus (JIuc), norudyeckoe nporpammupoanue (IIposor), 00bekTHO-
OpPUEHTUPOBAHHBIE A3BIKU [TPOrpaMMupoBanusl (fIBa).

[TponierypHble SI3bIKM IPOrpaMMUpoBaHusi. OCHOBHBIE YIPABIISAIOLINE KOHCTPYKIIUHU, CTPYKTYpa
nporpaMmel. PaboTta ¢ 1aHHBIMU: IEPEMEHHBIE M KOHCTAHTBI, TUIIbI JaHHbBIX (OYJIEBCKUH,
LIEJIOUUCIICHHBIE, [7IaBAIOLIUE, CUMBOJIbHbIC, TUIIBI IUANa30HA U IEPEYUCICHUs, YKa3aTeln),
CTPYKTYPBI TaHHBIX (MaccuBHI U 3anucu). [Iporeayps! (GyHKIMN): BEI30OB MPOLEAYD, Ieperada
napameTpoB (10 CCbUIKE, 10 3HaYEHUIO, 110 Pe3yJIbTaTy), JJOKaIU3alks IepEMEHHBIX, 1000YHbIE
s dexTsl. OOpadoTKa UCKITIOUUTENBHBIX CUTYalMid. BUOIMOTEKN mpoueayp u ux
UCIIOJIb30BaHUE.

OO0BEKTHO-OpPUEHTUPOBAHHOE MporpamMMupoBanue. Kitaccel 1 00BEKTHI, HaclIeI0BaHUE,
untepdeiicel. [Tonstie 06 00beKTHOM OKpYykeHuu. Pednexcus. bubnuoreku knaccos. Cpencrsa
00paboTKH 00BEKTOB (KOHTEHHEPHI K UTEPATOPHI).

Pacnpenenennoe nporpammuposanue. [Iponeccsl u ux cunxponuszanus. Cemagopbl, MOHUTOPEI
Xoapa. O0BEKTHO-OPHUEHTHUPOBAHHOE pacmpeeracHHoe nporpammupoBanne. CORBA.
[TapannensHoe nporpaMMupoBaHue Haj oouiei namsareio. Hutu. CtannaptHblil uHTEpdeEiic
Open MP. PacnapannenuBanue nociieoBaTelbHBIX porpamm. [lapaniensHoe
IIPOrpaMMUPOBAHUE HaJ pacnpeesieHHo naMatero. [lapagurmer SPMD u MIMD.
Cranpapthblil uarepdeiic MPIL.

OcHOBBI TOCTPOEHUS TPAHCAATOPOB. CTPYKTYpa ONTUMU3HUPYIOLIETO TPAHCIIATOPA.
[TpoMexyTOuHbIE MTPeACTAaBIECHUS MPOTPaMMBbI: ITOCIEA0BATEIHHOCTH CUMBOJIOB,
M0CJIEI0BATENBHOCTD JIEKCEM, CHHTAKCHUECKOE JepeBO, a0CTPAaKTHOE CUHTAKCHYECKOE JIEPEBO.
YPpOBHU IPOMEKYTOUHOTO IIPEACTABICHUS: BBICOKUM, CPETHAN, HU3KUH. DPOpPMBI
IIPOMEXKYTOUYHOTO MPECTABICHUS.

AHanIu3 UCXOAHOHM MPOTrpamMMbl B KOMIMIATOPE. ABTOMaTHbIE (PETyNIpHbIE) TpPaMMaTHKU U
CKaHUPOBaHNE, KOHTEKCTHO-CBOOOHbBIE IPAMMAaTUKH U CHHTAKCUYECKUI aHaIu3, OpraHn3alus
TaOJIMLBI CHMBOJIOB ITPOrPaMMbI, UMEIOLIEH OJI0YHYIO0 CTPYKTYpY, Xem-¢pyHKkiuuu. Hucxonsmue
(LL(1)-rpammaTrku) u Bocxomsiiue (LR(1)-rpaMMaTiKi) METOABI CHHTAKCHUECKOTO aHATU3a.
ATpuOyTHBIE TPAMMAaTHKU U CEMaHTUYECKHE MPOTPAMMBI, IOCTPOEHUE a0CTPAKTHOTO
CHUHTAKCUYECKOI0 JEpeBa. ABTOMATUYECKOE MOCTPOEHUE JIEKCUUECKUX U CUHTAKCUYECKUX
aQHAJIM3aTOPOB MO POPMAJIBHBIM OMUCAHUAM rpaMMaTuk. ONTUMU3ALKS IPOrPaMM IIPU UX
KOMIIWJISILINH.

Cucremsl nporpammupoBanus (CII), Tunossie komnoHeHTs! CII: A3bIKH, TPaHCASTOPHI,
PENAKTOPBI CBA3EH, OTIAAUNKH, TEKCTOBBIE peJAaKTOpbl. MoaynbHOE porpaMmupoBanue. THrb
Moaynei. CBs3bIBaHUE MOAYJIEN IO YIIPABICHUIO U JAHHBIM.

[Taxets! npukiagubix nporpamm (IIIT). CucremHas yacTb U HaroJHEHHUE. SI3bIKU OOLIEHHS C
[1I1I1. MamunHas rpaguka. Cpenctsa o epKKU MalIMHHOM rpaduku. ['padudeckue nmakeTsl.
TexHoorus pa3pabOTKU U CONPOBOXKIEHHS TporpamMM. JKU3HEHHBIH UK POrpaMMbl. DTambl
pa3palboTKH, , MHKATICYJIALNU, 3aJaHus TUTIOB. MOy M, B3aUMOJIEHCTBUE MEKIY MOAYIISIMH,
UEPAPXUUECKUE CTPYKTYPBI IPOTrPaMM.



Otnazaka, TecTupoBaHue, BepuduKanus 1 olleHHBaHUE CI0KHOCTH IporpaMM. | eHeparus
TecTOB. CHCTEMBI T'€HEPALlUU TECTOB.
Mertonsl cienudukauy mporpamm. MeTosl IpOBEpKU CIEU(DUKAIIH.

4. PexxuMbl (yHKIIMOHUPOBAHUS BEIYUCIUTEIBHBIX CHCTEM, CTPYKTYpa U (QYHKIIUN
orepanuoHHbIX cucteM. OcHOBHBIE OJIOKU U MOy Il. OCHOBHBIE CPE/ICTBA allIapaTHOM
noanepkku GyHkuui onepanuoHHbix cucteM (OC): cucrema mpepbhIBaHMM, 3alUTa TaMSITH,
MEXaHHU3MBI ITPe0Opa3oBaHus aAPECOB B CUCTEMaxX BUPTYaJIbHOM MaMATH, YIIpaBJIeHUE KaHaTaMH
U IepuQepUitHBIMHI YCTPOHCTBAMH.

Bunsl npoueccoB u ynpasienust umu B coBpemeHHbIX OC. [IpencraBnenue npoueccos, ux
KOHTEKCTBI, UEPAPXUU MTOPOKICHHS, COCTOSIHUS U B3aUMOAEHCTBHE. MHOT03a1auHbIi
(MHOTOIpPOrpaMMHBII) peskuM padotsl. Komane! ynpasiaenus nporeccamu. Cpeacraa
B3aMMO/JICHCTBUS MPOLIECCOB.

Mogens KIMeHT-CepBep U ee peanuzaius B coBpeMeHHbix OC.

[TapasnienpHble IPOLIECCHL, CXEMBI IOPOXKACHUS U yrpaBieHus. Opranu3anus B3auMoIeHCTBUS
MEXy MapayieIbHBIMU U ACHHXPOHHBIMHU MIPOIECCAMU: 0OMEH COOOIICHUSIMH, OpTaHU3aIS
MIOYTOBBIX SIIMKOB. KpuTHueckue yyacTKu, IPUMUTUBbI B3aUMOUCKIIIOUEHUS TIPOLIECCOB,
cemadopsl [eitkeTpsl 1 ux pacumpenus. [lpobiema TynuKoB Mpu aCHHXPOHHOM BBITIOJTHEHUH
IPOIIECCOB, ATOPUTMBI OOHAPY)KEHUS U MTPEIOTBPAIICHHS TYITUKOB.

OrnepanmoHHbIE CPEICTBA YIPABICHUS POLECCAMU IIPU UX PeaM3aliy Ha NapaJlyIeIbHbIX U
pacHpeesIeHHbIX BBIUUCIUTENbHBIX CUCTEMAX U CETAX: CTAHIAPThI U IPOrPaMMHBIE CPEICTBA
PVM, MPI, OpenMP.

VYnpasneHue 10ocTynoM K JaHHbIM. DaiiyioBas cucTeMa, OpraHu3anus, paclpeaesieHue TUCKOBOU
namsTi. YipasieHue 0OMEHOM JaHHBIMU MEXY IUCKOBOM M ONEpaTUBHOM nmaMsaThio. Pabouee
MHO’KECTBO CTPaHUI] (CErMEHTOB) IPOTrpaMMBbl, AJITOPUTMbI €TI0 ONPEAETICHUS.

VYrpaBieHue BHEULIHUMHU YCTPONUCTBAMH.

OnTumu3anus MHOT03a1a9HOi paboThl KOMIIBIOTEpOB. Oneparmonnbie cucteMbl Windows,
Unix, Linux. Oco0eHHOCTH OpraHU3aIuy, IPEAOCTABISIEMbIE YCIYTH M0JIb30BATEIHCKOTO
B3aUMO/JICUCTBUA.

OrnepaninoOHHBIE CPEACTBA YIPABICHUS CETSIMU. DTAJIOHHASI MOJEIb B3aUMOJIEUCTBUS OTKPBITHIX
cucreM [SO/OSI. MapmpyTtuzanus 1 yrpaBjieHUe TOTOKaMH JTaHHBIX B CETH. JIOKabHbBIE U
rno6ansHbie ceTu. CeteBbie OC, MoIeNb KIMEHT-CEPBEpP, CPpeACTBa ynpasieHus ceTsmu B OC
UNIX, Windows NT. CemeiictBo npotokosnoB TCP/IP, ctpykrypa u tunsl [P-agpecos,
noMeHHas aapecauus B Internet. Tpancnopraele nporokossl TCP, UDP .

VY naneHHsli 10CTyI K pecypcam cetr. OpraHu3aiusi JIeKTPOHHOM MOYTHI, TeIeKOH(GEPEHITUH.
[TpoTokounsl nepenauu daiinos FTP u HTTP, s3b1x pazmerku runeprexcta HTML, pazpaboTtka
WEB-ctpanun, WWW-cepsepsl.

5. Konnenuus tumna gaHHbIX. AGCTpaKkTHbIE TUIIBI JaHHBIX. OOBEKTHI (OCHOBHBIE CBOMCTBA U
OTJIMYUTENbHbIE IPU3HAKH).

OCHOBHBIE CTPYKTYPBI JJaHHBIX, aJITOPUTMBI 00pa00TKH 1 TToucka. CpaBHUTENIbHAS
XapaKTEepUCTHKA METOJOB XPAHEHHUS U TIOUCKA JaHHBIX.

OcHOBHBIE IOHATHSA PENIALUOHHON U OOBEKTHON MOJIeeH TaHHBIX.

TeopeTrueckre OCHOBBI peNsIIHOHHON Moenu nanHbIX (PJIM). Pensunonnas anredpa,
penauuoHHoe ucurciaeHne. @yHKIMOHAIbHbIE 3aBUCUMOCTH Y HOpMaJIU3aIHs OTHOILIEHHUH.
CASE-cpencTBa u UX UCIOJIb30BaHUE MTPHU MPOSKTHPOoBaHUHU 0a3bl naHHBIX (B/I).
Opranuzanus u npoektupoBanue ¢puznyeckoro yposHs bJl. Metoasl nHAEKCHPOBaHUSI.
O06o0011eHHAsE apXUTEKTYpa, COCTaB M (PYHKIIUKM cUCTeMBI yripaBieHus 0azoil nanubix (CYB/).
XapakTeprucTHKa COBPEMEHHBIX TeXHOJIOTUN BJI.

OcHOBHBIE IPUHLIUIIBI YIIPABIEHUS TPAH3AKIUAMMU, KypHAIU3aLUEeH U BOCCTAHOBIEHUEM.
S3p1k 0a3 manabix SQL. CpenctBa onpesenenus 1 n3MeHeHus cxembl b/[, onpenenenns
orpanuueHui neaoctHocTd. KonTpons nocryna. CpeacTsa MaHUITYJIMPOBAHUS TaHHBIMH.
Crannmaptsl s1361k0B SQL. OCHOBHBIE TOHSITHS TEXHOJIOTHUN KIIMEHT-CEPBEP. XapaKTEPUCTHKA
SQL-cepBepa u knuenTa. CereBoe B3auMo/JIeiiCTBHE KIMEHTA U CEpBEPA.



HNudopmannoHHO-IOMCKOBbIE cucTeMbl. Kitaccudukarus. MeToap! peanu3aiy U yCKOpEeHUs
MTOUCKA.

MeTto1bl IpeicTaBICHUS 3HAHUI: POLIEIyPHBIE [TPEACTABICHUS, IOTUYECKUE NIPEACTABIEHUS,
CEMaHTHYEeCKUe CeTH, (ppeiimMbl, CUCTEMbI MPOAYKLIHA. HTEerprupOoBaHHBIE METOIBI
IIPEACTABJICHNS 3HAaHUU. fI3bIKU ITPEACTABICHNS 3HaHUN. ba3pl 3HAaHUI.

OxkcneptHbie cucteMbl (JC). O6nactu npumererus IC. Apxutekrypa IC. MexaHu3Mbl
BBIBOJIA, TIOJICHCTEMBI 00BSICHEHU, 00IeHus1, mpruodperenus 3Hanuit DC. JKu3HeHHBIH UK
SKCHEPTHON CUCTEMBI.

6. AmnmmapaTHbIe ¥ MPOrPaMMHBIE METO/IbI 3alIUTHI IAHHBIX M MPOTpaMM. 3allliTa TaHHBIX U
MPOrpaMM C TIOMOIIBIO MU(POBAHMSL.

3amura oT HecaHkuoHupoBanHoro Aoctyna B OC Windows NT. Cucrema 6€301acHOCTH H
pasrpannyeHus goctyna k pecypcam B Windows NT. @aiinosas cuctema NFTS u cepBucs
Windows NT.

3amuTa OT HECAHKITMOHUPOBAHHOTO KOMMPOBaHUS. MeTOIbI MPOCTAHOBKH HEKOITUPYEMBIX
METOK, HACTPOMKA yCTaHABIMBAEMOM MPOTPaMMbl Ha KOHKPETHBIN KOMITBIOTEp, HACTPOWKA Ha
KOH(UTYPAIHIO 000PYIOBAHHSI.

3aiuTa OT pa3pymaiuX NPOrpaMMHBIX BO3JIEHCTBUI. BpeqoHOCHBIE TPOrpaMMBbI U UX
KJIaccu(uKanus. 3arpy304Hbie U (HalioBble BUPYCHI, TPOrPaMMBbI-3aKIaKH. MeTO bl
oOHapyXeHHs U yAaJeHHs] BUPYCOB, BOCCTAHOBJICHHS IPOTPAMMHOI0 00eCIeYeHHUS.
3amuTa vHPOpPMAIUK B BRIYUCIUTENBHBIX ceTsaX Novell Netware, Windows NT u nip.
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