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IIporpamma
BCTYIIMTEJIBHOI0 JK3aMeHA B ACIIUPAHTYPY
MaTeMaTH4ecKoe H IPOrpaMMHoe o0ecredyeHune

BBIYUC/IUTECIbHBIX MAIIMH, KOMILJICKCOB U KOMIIBIOTECPHBIX cerei

1. AnreGpa u reoMeTpusi: OTHOUIEHUS M (DYHKIMH; OTHOIIEHUE SKBUBAJICHTHOCTU U pa30ueHus
(aKTOp MHOKECTBA; OTHOIICHUS YACTUYHOTO TOPSJIKA; alnreOpandeckue CTPyKTYpHI.

Teopuss marpuil; CUCTEMBI TMHENHHBIX adreOpanuyecKux ypaBHEHUN; BEKTOPHbIE IPOCTPAHCTBRA,
JMHEWHBIE 0TOOPAXKEHUS; TMHEHHBIE MPOCTPAHCTBA U ONEPATOPHI; AaHATUTUYECKAs TEOMETPHS;
MHOIOMEpHAasi TEOMETPHUSl KPUBBIX U IOBEPXHOCTEM.

Marematnueckuii ananu3: auddepeHnnaIbHOe W MHTETPAITBHOE HCUHUCICHUS; IKCTPEMYMBI
(GyHKLUH; TOCIEI0BATENBHOCTA U PsIbl; (YHKIMOHAIBHBIE M1OCIEA0BATEIbHOCTH U PSAABL; PAI
®ypbe u mpeobdpazoBanue Dypne, GyHKINN KOMIUIEKCHOW MEPEMEHHOW; BEKTOPHBIN aHAIIN3 U
3JIEMEHTHI TEOPUH NOJIS; AU PepeHInanbHbIe ypaBHEHMSL.

VYpaBHEeHUS MareMaTH4YecKoW (U3MKU: ypaBHEHHS THIEPOOIMYECKOT0, MapaboIM4YecKoro H
JJUIMITUYECKOrO THUIIA; MCCICNOBAHUE OCHOBHBIX 3aJad Ul ypaBHEHUM MAaTeMaTH4eCKOU
buzuku.

YucrneHHble METOABl pELIeHUs 3aJad MaTeMaTH4eCKOro aHaiu3a, anreOpbl U OOBIKHOBEHHBIX
mudQepeHnaIbHbBIX yYpaBHEHHUN; YHCICHHBIE  METOJABl pEIIeHUs 3aJad MaTeMaTH4ecKOn
(GU3UKU; METO/IbI PEILICHHs] CEeTOYHbIX YPaBHEHUH.

Teopuss BEpOATHOCTENM M MaTEMaTUYEeCKas CTATHCTHKA: AKCMOMAaTUKA TEOPUHM BEPOATHOCTEH;
CIIy4aliHbIE€ BEJIMYMHBL, UX PpACHpPEIECIICHHE U 4YHUCIOBBIE XapaKTEPUCTUKU; IPENEIbHbIC
TEOPEMBI TEOPUH BEPOATHOCTEH; CIIy4alHbIE IIPOLIECCHI; TOUEYHOE U MHTEPBAIIBHOE OLICHUBAHHUE,
IPOBEPKA CTAaTUCTUYECKUX TUIOTE3; CTATUCTUYECKUE METO/Ibl OOpabOTKU IKCIEPUMEHTAIbHBIX
JTAaHHBIX.

Maremarnueckiue METOAbl NPUHATHSA PELICHWI; METOAbl HMCCIeAOoBaHUs onepauuil. Moznemu
JUHENHOIO IIPOrpaMMHUpPOBAHMS; TPAHCIOpPTHAs 3a7ada; 3ajada pACIpPENENICHUs PECYpPCOB;
JUHAMHUYECKOE IUIAHUPOBAHUE; PACIPEIEICHUE IOTOKOB TOBAPHBIX IMOCTABOK Ha TPAHCIOPTHOMU
CEeTH; SKBUBAJICHTHBIE CETH; TPAHCIOPTHas 3a7aya Xu4ukoka—KynmaHca; BbIOOp ONTUMAaIbHOTO
TPaHCIIOPTHOTO MapIIpyTa; HCIOJIb30BAaHUE JIMHEHHOIO IPOIPaMMHUPOBAaHUSA U1 PELLICHUs
ONTUMM3AIMOHHBIX 3a71a4.

[ToHsiTHE aNropuTMa U €ro yTOUHEHHs: MalllMHbl ThIOPUHTa, PEKYPCUBHBIE (QYHKIIHH.
OKBUBaJEHTHOCTh (POPMAIbHBIX MOieNiell anropuTMoB. [lonaTre 00 anropuTMudeckon
HepaspemnmocTu. [Tonsarue cnoxxnoct anroputMoB. Kinacesl P u NP. IlonnHomuansHas
CBOJMMOCTb 3a/a4.

ABToMaThl. Anredpa peryisipHbIX BelpaxkeHuid. Teopema KiuHM 0 perynspHbIX s3bIKax.
@OYHKIMOHAIbHBIE CUCTEMBI C OIEpalUsIMH; JUCKPETHBIE CTPYKTYpHI (Tpadbl, ceTn).

Anrebpa noruku. byneBsl GpyHKIIMH, KaHOHHYECKUE POPMBI 3a/1aHUs OyIeBBIX (PYHKIIHIMA.
CxeMbl U3 (pyHKIMOHAJIBHBIX 271eMeHTOB. [loHsATHE monHON cucTeMbl. Kpurepuii monHoThI
Iocra.

Hcuucnenune npeaukaTos rnepBoro nopsaka. [lonstue narepnperanuu. BeimomHumMocTs u
o011e3Ha4MMOoCTh (hopMyIiel iepBoro nopsaka. [lonsrue mogenu. Teopema o moaHOTE
VCYHUCIICHUS IIPEIUKATOB MEPBOrO MOPSAIKA.

dopmaibHbIe A3BIKU U cIIOcO0bI X onucanus. Knaccuduxanus popmansHbix rpammaTuk. Mx
WCITOJIb30BAaHNE B JIEKCUYECKOM M CHHTAKCUYECKOM aHAJIM3E.

OcHOBBI KOMOMHATOPHOTO aHaNM3a. MeTo MPOU3BOIAIINX (PYHKIUI, METO BKIIFOUCHUN U
VCKIIFOYECHU.

Konp! ¢ ucnpasnenuem ommb6ok. AndaBuTHOE KOJUpOBaHUE. MeTOo bl CHKaTUsl MH(DOPMAITHH.
OcHoBbl kpunTorpaduu. 3agaun odbecrnedeHus: KOHPHUISHINATbHOCTH U LIEIOCTHOCTH
uHpopmanuu. Cucremsl MU(GPOBaHUS ¢ OTKPHITHIM KitouoM (RSA). Hudposas noamnuce.



2. ApXHTEKTypa COBPEMEHHBIX KOMIBIOTEPOB. OpraHu3aluy NamsITH U apXUTEKTypa
IIPOLIECCOPA COBPEMEHHBIX BBIYMCINUTENBHBIX MallMH. CTpaHUYHAsA U CETMEHTHAs! OPTaHU3aLHs
BUpTyanbHOU aMaTu. Kam-nmamsate. Komanauelii n apudmMeTnyeckuii KOHBEHepsbl,
[1apaJUIEIIbHOE BBIIIOJHEHUE HE3aBUCUMBIX KOMAH/[l, BEKTOPHBIE KOMaH/IbI.
Crnennanu3upoBaHHbIe MTpoLieccopbl. MalnHbI, 00€CTIEYNBAIOLIUE BHIIIOJIHEHNE BBIUMCIICHUH,
YIPaBIsEMBIX IOTOKOM JaHHBIX. Opranusanus BBOJa-BbIBO/A, KAHAJIBI U IIPOLIECCOPHI BBOA-
BBIBOJIA, YCTPOICTBA COMPSIKEHHS ¢ 00BEKTaMHU.

Knaccugukanus Beraucaurensbix cucreM (BC) o cnocoOy opranusanuu napauieabHOR
00paboTKu. MHOTOMpOLIECCOPHBIE U MHOTOMAIIMHHBIE KOMIUIEKCHI. BhruncnuTenbHble
kiactepbl. [IpobieMHO-OpHeHTUPOBaHHbIE NTapaLIeIbHbIE CTPYKTYpbI: MaTpuuHble BC,
CUCTOJIMYECKHE CTPYKTYPbI, HEHPOCETH.

Ha3naueHnue, apxuTeKkTypa v MPUHLUIIBI TOCTPOECHUS HH(MOPMALIMOHHO- BEIYMCIUTEIbHBIX CETEH
(UBC). Jlokanbueie u rinodansasie MBC, TexHu4yeckue u mporpaMMHbIE CpeICTBA 00bEeAMHEHUS
Pa3JIMYHBIX CETEH.

MerTtonb! u cpenctBa nepenaun JaHHbix B IBC, npoToKoibl epeiauu JaHHBIX.

OcobenHoctr apxuTeKTyphl JJokabHBIX ceTell (Ethernet, Token Ring, FDDI).

Cers Internet, momenHast opranu3zansi, cemercTBo mpotokonoB TCP/IP. MuadopmannonHo-
BBIUUCIIUTENBHBIE CETU U paciipeiesieHHas 00paboTka MH(pOpMaIH.

3. IIpouenypubie sA3b1ku nporpammupoBanus (Cu). OyHKIIMOHATBHBIE S3bIKU
nporpammupoBanus (JIucm), nornyeckoe nporpammuposanue (IIponor), o0bekTHO-
OpPUEHTUPOBAHHBIE S3BIKU MTPOrpaMMupoBanus (S1Ba).

[TpouenypHsle S3bIKH IporpaMMupoBanus. OCHOBHBIE YIPABIISAIOINE KOHCTPYKILUHU, CTPYKTYpa
nporpaMmel. PaboTa ¢ JaHHBIMU: IEpEMEHHbIE M KOHCTAHThI, TUIIBI JJAaHHBIX (OYIEBCKUH,
LIEJI0YKCIICHHbBIE, TUIaBAIOINE, CUMBOJIbHBIE, THIIBI AMANAa30HA U IEPEUUCICHUS, YKA3aTEIH),
CTPYKTYpPHbI JaHHBIX (MaccuBHI 1 3anucH). [Iponeayps! (pyHKIMM): BEI30OB MpOLENyp, Iepeaada
napaMeTpoB (II0 CChUIKE, [0 3HAUYEHUIO, 10 PE3YJIbTATY), JIOKAIU3ALUs IEPEMEHHBIX, I0O0YHbIE
s dextsr. OOpaboTKa UCKIIOYUTENBHBIX CUTYalui. bubianorexku mpoueayp u ux
UCIIOJIb30BaHUE.

OO0BbeKTHO-OpUEHTHPOBAHHOE MTporpaMMupoBanue. Kiaccol 1 00beKThI, HacIe10BaHuE,
untepdeiicel. [lonsTHEe 00 00bEKTHOM OKpYkeHUU. Pednexcus. bubnuoreku knaccos. Cpencrsa
00paboTKH 00BEKTOB (KOHTEHHEPHI M UTEPATOPHI).

Pacnpenenennoe nporpammupoBanue. [Ipoiecco! u ux cuaxponusaius. Cemadopbl, MOHUTOPBI
Xoapa. O6beKTHO-OpHEHTHPOBAaHHOE pacnpeaenaeHHoe nporpammupoanne. CORBA.
[TapannensHoe mporpamMMupoBanue Hal oomien namarbio. Hutu. Ctannaptabiii nuHTEpdEtic
Open MP. PacnapannenuBanue nociieoBaTelNbHbIX porpamm. IlapannensHoe
MporpaMMHUpOBaHuE HaJ pacrpeaeieHHon namareio. [lapagurmer SPMD u MIMD.
CranpaptHslif uatepgeiic MPL.

OcHOBBI IOCTPOEHUS TPAHCAATOPOB. CTPYKTYpa ONTUMU3UPYIOLIETO TPAHCIATOPA.
ITpoMexyTOUHBIE IPEACTABIEHUS IIPOTPaMMBIL: ITOCIIEJOBATEILHOCTD CUMBOJIOB,
MOCJIE0BATEIBHOCTD JIEKCEM, CHHTAKCUYECKOE JAEPEBO, A0CTPAKTHOE CUHTAKCHUECKOE JIEPEBO.
YPpOBHU IPOMEKYTOUHOTO NPEACTABIEHUS: BBICOKUM, CPEIHUMN, HU3KUNU. DOpMBI
IIPOMEKYTOUHOTO MPECTABICHUS.

AHanM3 UCXOAHOU MpOrpaMMbl B KOMIUJISATOPE. ABTOMATHBIE (PEryJIsipHbIE) TPAMMATUKH U
CKaHHPOBAaHME, KOHTEKCTHO-CBOOOAHbIE TPAMMATHKU M CUHTAaKCUYECKUI aHaIu3, OpraHu3aIus
TaOJIMIIBI CHMBOJIOB ITPOTPAaMMBI, UMEIOIIEH OJI0UHYIO CTPYKTYPY, Xem-GyHKIuu. Hucxosime
(LL(1)-rpammaTuku) u Bocxoasmme (LR(1)-rpaMMaTiKi) METOIbI CHHTAKCHUECKOTO aHATU3a.
ATpuOyTHBIE TPAMMATHKU ¥ CEMaHTUYECKUE MMPOTPAMMBI, IIOCTPOEHUE a0CTPAKTHOTO
CHUHTAKCUYECKOro JiepeBa. ABTOMATUYECKOE MOCTPOEHUE JIEKCUYECKUX U CHHTAKCUYECKUX
AQHAJIU3aTOPOB MO POPMAIBHBIM OMUCAHUAM rpaMMaTUK. ONTUMU3ALNS IPOTPaMM TIPH UX
KOMITHJISIIIAH.



Cuctemsl nporpammupoBanus (CII), TunioBbie komnoHeHTsl CII: S3bIKH, TPAHCISITOPHI,
PEIaKTOPhI CBSA3EH, OTIAAUNKH, TEKCTOBBIE peakTopbl. MoayinbHOE mporpaMMupoBanue. THrbl
MoyJiell. CBg3pIBaHUE MOAYJIEH IO YIPABIECHUIO U JAHHBIM.

[TakeTs! mpukiagaeix mporpamm (I1I1I1). CucreMuas yacTh U HaMOJTHEHHE. SI3BIKH OOIIECHHMS C
[1II1. Mamunnaas rpaduka. Cpeactsa NOAAEPKKHA MAaIIMHHON Tpaduku. ['paguueckue nakeTsl.
TexHonorus pa3paboTKy U COMPOBOXKIEHUS TporpaMM. JKU3HEHHBIN IUKIT IPOTrpaMMBbl. JTarbl
pa3palboTKH, , UHKAIICYJIALNHU, 3aJaHuUs TUIIOB. MOAY/IH, B3aUMOJEHCTBUE MEKIY MOAYIISIMH,
UepapXUUECKUe CTPYKTYPbI IPOTPaMM.

Otnazaka, TecTupoBaHue, BepuduKanus 1 OleHHBaHUE CI0KHOCTH porpaMM. | eHeparus
TecToB. CHCTEMBI FreHepalliy TECTOB.

Mertonsl cienudukaum mporpamm. MeTosl IpOBEpKU CIeU(DUKAIIH.

4. PexxuMbl (yHKIIMOHUPOBAHUS BEIYUCIUTEIBHBIX CHCTEM, CTPYKTYpa U (DYHKIIUN
orepanuoHHbIX cucteM. OcHOBHBIE OJIOKK U MOy Il. OCHOBHBIE CPE/ICTBA allapaTHOM
noanepkku GyHkuui onepanuoHHbix cucteM (OC): cucreMa mpepbhIBaHMM, 3alUTa MTaMSITH,
MEXaHHU3MBI ITPe0Opa30BaHus aAPECOB B CUCTEMaX BUPTYaJIbHOM MaMATH, YIIpaBJIeHUE KaHaTaMH
U IepuUQepUITHBIMHI YCTPOHCTBAMH.

Bunbl npoueccoB u ynpasienust umu B coBpemeHHbIX OC. [IpencraBnenue npoueccoB, ux
KOHTEKCTBI, U€PAPXUU MTOPOKICHHS, COCTOSIHUS U B3aUMOAECTBHE. MHOT03a4auHbIi
(MHOTOIIPOrpaMMHBIH) peskuM padoTel. Komanae! ynpasnenus nporeccamu. Cpeactaa
B3aMMO/JICHCTBHUS MPOLIECCOB.

Mopenb KIMEHT-cepBep U ee peanu3anus B coBpeMeHHbIx OC.

[TapanienpHble IPOLIECCHL, CXEMbI IOPOXKACHUS U yrpaBieHus. Opranusanus B3auMo1eiCTBUS
MEXy MapaieIbHBIMU U ACHHXPOHHBIMU MPOIECCAMU: OOMEH COOOIICHUSIMH, OpTaHU3AIIS
MIOYTOBBIX SIIMKOB. KpuTHueckue yyacTKu, IPUMUTUBbI B3aUMOUCKIIIOUEHUS TIPOLIECCOB,
cemadopsl [eitkeTpsl 1 ux pacumpenus. [lpobiema TyNuKoOB Mpu aCHHXPOHHOM BBITIOJTHEHUH
IPOIIECCOB, ATOPUTMBI OOHAPYKEHUS U MTPEIOTBPAIICHHS TYITUKOB.

OrnepanmoHHbIE CPEICTBA YIPABICHUS POLECCAMU ITPU UX PeAIM3aliy Ha NapaJyIeIbHbIX U
pacHpeesIeHHbIX BBIUUCIUTENbHBIX CUCTEMAX U CETAX: CTAHJIAPThI U IPOrPaMMHBIE CPEICTBA
PVM, MPI, OpenMP.

VYnpasneHue 10ocTynoMm K fJaHHbIM. DaiiyioBas cucTeMa, OpraHu3anus, paclipeaesieHue TUCKOBOU
namsTi. YipasieHne 0OMEHOM JaHHBIMU MEXY IUCKOBOM M ONEpaTUBHOM maMaThi0. Pabouee
MHO’KECTBO CTPaHMI] (CErMEHTOB) MPOTrPaMMBbl, AITOPUTMBI €TI0 OIPEAETICHHUS.

VYrnpaBneHre BHEILIHUMH YCTPOHUCTBAMM.

Onrumu3anys MHOT03a1a4HO paboThel KoMmbloTepoB. Onepanrionnbie cucteMbl Windows,
Unix, Linux. Oco6eHHOCTH OpraHu3aliy, IpeA0CTaBIsSEeMbIE YCIYTH MOIb30BaTEIbCKOTO
B3aWMO/ICUCTBUA.

OnepaninoHHBIE CPEACTBA YIPABICHUS CETSIMU. DTAJIOHHAsI MOJEIb B3aUMOJIEUCTBUS OTKPBITHIX
cucreM [SO/OSI. MapmpyTtuzanus 1 yrpaBjieHUue TOTOKaMH JTAHHBIX B CETH. JIOKabHbBIE 1
rnobansHbie ceTu. CeteBbie OC, MoIeNb KIMEHT-CEPBEpP, CPpeACTBa ynpasieHus ceTssmu B OC
UNIX, Windows NT. CemeiictBo npotokonoB TCP/IP, ctpykrypa u tunsl [P-agpecos,
noMeHHas aapecauus B Internet. Tpancnopraele nporokossl TCP, UDP .

VY naneHHsli 10CTyI K pecypcaMm cetr. OpraHu3aiusi JIeKTPOHHOM MOYTHI, TeIEKOH(EPEHITUH.
[TpoTokounsl nepenauu daiinos FTP u HTTP, s3b1x pazmerku runeprexcta HTML, pazpabotka
WEB-ctpanun, WWW-cepBepsi.

5. Konnenmust Tuna nanHpix. AGCTpakTHBIE TUITBI JaHHBIX. OOBEKTH (OCHOBHBIE CBOMCTBA U
OTJINYUTEJIbHBIE IPU3HAKH).

OCHOBHBIE CTPYKTYPBI JJaHHBIX, aJITOPUTMBI 00pa00TKH 1 TToucKka. CpaBHUTEIIbHAS
XapaKTEPUCTUKA METOJO0B XPAHEHUS U MIOUCKA JJaHHBIX.

OCHOBHBIE TTOHATHS PENSAIIMOHHON U 00BEKTHONU MOJIENICH TaHHBIX.



TeopeTrueckre OCHOBBI peNsIIHOHHOM Moaenu nanHbix (PIM). Pensunonnas anredpa,
pensiuoHHoe ncunciaeHne. yHKIMOHATBHBIE 3aBUCUMOCTH U HOPMAJIM3aLUsl OTHOILICHUH.
CASE-cpencTBa u UX UCIOJIb30BaHUE MTPH MPOSKTHpoBaHUU 6a3bl naHHBIX (B/1).
Opranuzanus u npoexktupoBanue ¢puznyeckoro yposHs bJl. Metoasl HHAEKCUPOBAHUSI.
O060011eHHAsE apXUTEKTYpa, COCTaB M (PYHKIIMH CUCTEMBI yripaBieHus 6a3zoii nanubix (CYB/).
XapakTeprucThKa COBpeMEHHbIX TexHOoJIorui bJI.

OCHOBHbIE IPUHITUIIBI YIIPABICHUS TPAH3AKIHUAME, )KypPHAIU3ALMENH U BOCCTAHOBJICHUEM.
S3p1k 0a3 mannabix SQL. CpenctBa onpezenenus 1 u3MeHeHus cxeMbl b/l, onpenenenus
orpannyeHuit nenoctHoctu. Kontpoas gocryna. CpeactBa MaHUITYJIMPOBAHUS TAHHBIMU.
CrangapTtsl s361K0B SQL. OCHOBHBIE MOHATHS TEXHOJIOTUU KIMEHT-CepBEp. XapaKTepUCTUKA
SQL-cepBepa u knuenta. CeTeBoe B3aUMOJICHCTBHE KIIMEHTA U CEPBEPA.
HndopmanmonHo-nouckobie cucreMbl. Kiaccudukanus. MeToapl peanuzanuu U YCKOPEHUS
MOUCKA.

MeToabl IpeICcTaBICHNs 3HAHUN: IPOLIEAYPHBIE TPEACTABICHUS, JIOTUYECKUE IIPE/ICTABIICHHUS,
CEeMaHTHYECKUE CeTH, PpeiiMbl, CUCTEMBI MPOAYKIUN. IHTErpHpOBaHHBIE METOBI
MIPEACTABJICHUS 3HaHUW. fI3bIKM ITpEeACTABICHNS 3HaHUW. ba3pl 3HAaHUI.

OxcneptHbie cucteMbl (JC). O6nactu npumenenus: IC. Apxutekrypa IC. MexaHu3mbl
BBIBO/I, MIOJICCTEMbI O0BsICHEHHUSI, 001eHNs, TpuoOpeTenus 3HaHui DC. JKu3HeHHbIN UK
AKCIEPTHOM CHUCTEMBI.

6. AnmapaTHble ¥ MPOrPaMMHbBIE METO/IbI 3aIIUTHI IAaHHBIX U MPOrpaMM. 3allUTa TaHHBIX U
POrpaMM C MOMOIIBIO MU(POBAHHUSL.

3amuTa OoT HecaHKIMoHUpoBaHHOTO jocTyna B OC Windows NT. Cucrema 6e30macHoCTH U
pasrpanndenus focryna k pecypcam B Windows NT. daiinosas cucrema NFTS u cepBucsr
Windows NT.

3amuTa OT HECAaHKIIMOHUPOBAHHOTO KOMMPOBaHUs. MeTo 1bl NPOCTaHOBKH HEKOITUPYEMBIX
METOK, HACTPOWKA yCTaHABIMBAEMOU IIPOTPaMMBbI Ha KOHKPETHBIN KOMIIBIOTED, HACTPOKKA Ha
KOH(UTYpaLHi0 000pyI0BaHHUS.

3amura OT pa3pytaruX IPOrpaMMHBIX BO3JIEHCTBHM. BpenoHOCHBIE TpOrpaMMBbl U UX
Kiaccudukanus. 3arpy304Hblie U (haiaoBble BUPYCHI, TPOrpaMMBbI-3aKiIaKi. MeTo bl
0OHapy>XeHUS U yJIaJIeHUsI BUPYCOB, BOCCTAHOBJIEHHUS MPOTPAMMHOT0 00€CTICUEeHHUSI.
3amuTa uHpOpMaIK B BEIYHCIUTENbHBIX ceTsax Novell Netware, Windows NT u nip.
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