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1. BBEJAEHUE

[TporpaMMa BCTYNMTENIbHBIX MCIBITAHUI NpeJHAa3HAueHa AJS JIMI, >KENIAIOLUX MOCTYIHUTh B
maructparypy ®I'BOY BIIO «PXTY um. JI.. MenneneeBa» mo HamnpasieHuto moarotosku 18.04.02 —
«OHepro- M pecypcocOeperaromiue MpoLecchl B XMMUYECKOH TEXHOJIOTWH, HEePTEeXUMUH U
OouotexHoiorun» (Marucrepckas nporpamma «L{udpoBusanns XMMHUYECKUX MPOU3BOICTB U XUMHUKO-
TEXHOJIOTUYECKUX ITPOLIECCOBY).

[Iporpamma pa3paboTana B cOOTBETCTBUH ¢ [lopsakoM oOpraHu3anuy M OCYILECTBIICHUS
00pa3oBaTeNbHON JESATENbHOCTH 10 0Opa30BaTeNIbHBIM IPOrpaMMaM BBICIIErO OOpa3oBaHUS —
nporpaMMmaM OakajiaBpuara, mporpaMmam CIeHUAINTETa, MPOrpaMMaM MarucTpatypsl (YTB. MPHUKA30M
MunuctepcTBa oopazoanus u Hayku P® ot 19 nexadpst 2013 . Ne 1367).

ITporpaMma pekoMeHyeTcs Uil MOATOTOBKM K BCTYNMTEIbHBIM HCIBITAHUSAM CHELUAINCTOB U
0akaJaBpOB KJIACCUYECKUX YHUBEPCUTETOB, TEXHOJOTHMUECKUX M TEXHUYECKHUX BY30B, a TaKXKe
MHCTUTYTOB Poccuiickoii akajeMuu HayK, BEIyHIMX OOpa30BaTENbHYIO NESTEIbHOCTh, B OCHOBHBIX
00pa3oBaTeNbHBIX IPOrpaMMax, MOATOTOBKU KOTOPBIX COAEPKATCS AUCLHUILIUHBI, paboyre MporpaMmsl
KOTOpBIX aHAJOIMYHbI, [0 HAaWMEHOBAaHUIO U OCHOBHOMY COJEpXaHHUIO, padouyuM IporpamMmma
MIEPEYUCIICHHBIX HUKE YUeOHBIX AUCUUILINH, penogaBaembix B PXTY um. J[.W. Menneneesa.

Copneprxanue mporpamMmbl Oazupyercs Ha 0a30BBIX AUCLUILIMHAX MPO(ECCHOHAIBHOIO LUKIA B
coorBercTBUH ¢ PI'OC-3 no HanpasneHusM «MHGOPMAIIIOHHBIE CUCTEMBI i TEXHOJIOTHN» U «DHEPTO-
U pecypcocOeperaronme npouecchl B XUMHUYECKOH TEXHOJOTUH, He(OTEXUMUH U OHOTEXHOJIOTHUY,
npenonasaemblx B PXTY um. /I.1. Menaeneesa:

NudopmaTuka
NHupopmMalinoHHbIE TEXHOJIOTUN
bazbe1r maHHBIX
ApxurekTypa HH(HOPMALMOHHBIX CUCTEM
NHPOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH
MeTo/1bl BBIYMCIUTEIBHON MaTEMaTUKU U TTAKEThI MPUKJIIAJHBIX TPOrpaMM
S3p1k nporpammupoBanus C++
OrnepalinOHHBIE CUCTEMBI
OCHOBBI TEOPUH YIIPABIICHUS
10 MeTo/1b1 KHOEPHETHKU XUMHUKO-TEXHOJIOTMUYECKUX MPOLIECCOB

Hacrosimass mporpamMma BKJIIOYaeT IE€peYeHb TEM, KOTOpbleé HEOOXOAMMO 3HaTh s
MOCTYIUIEHUSI B MarucTparypy Mo JaHHOMY HAlpaBJIEHUIO MOJArOTOBKH, a TAKXKE MEpPEeUeHb BOIIPOCOB K
BCTYNUTEIbHBIM UCIBITAHUAM U NEPEYEHb PEKOMEHIyEMON OCHOBHOMW M JONOJIHUTEIBLHOU JINTEPATypPhl
10 HaIlPaBJICHHUIO.

CoNoOARWNE



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. MupopmaTnka

1. OcHOBHBIE XapaKTEPUCTUKHU, 00J1aCcTH TpuMeHeHHss DBM pa3nu4HbIX KIacCoB.

OyHKIMOHANBHAS U CTPYKTYpHas OpraHus3alus I[poleccopa; opraHuzanus mnamarua OBM.
OcCHOBHBIE CTaUU BBIIIOJIHEHUSI KOMaH/bl; OpraHu3auus npepeiBanuii B OBM. Opranuzauus BBOja-
BBIBOJIa; MepU(epuiiHble YCTPOMCTBa; apXUTEKTYpHblE OCOOCHHOCTH opraHu3auuu OBM paznuunbix
KJIACCOB; MapajljielibHble  cucTeMbl. lloHATHE © MHOrOMAlIMHHBIX M MHOTOIPOLECCOPHBIX
BBIUUCIIUTENIBHBIX CUCTEMAaxX; MATPUUYHBIE M ACCOLMATUBHBIE BBIUMCIUTEIIBHBIE CETH; KOHBEHEpHbIE U
MIOTOKOBBIE BHIYHUCIUTENbHBIE CeTH; ceTH DBM; nHpOpMaMOHHO-BBIYHCIUTEIbHBIE CUCTEMBI U CETH

2. CtpykTypa mpoiieccopa.

Peructpbl 0o0miero Ha3Ha4eHUs, PETUCTPbI CEIMEHTOB, PETHCTPHI COCTOSHUS M YIPABJICHUS.
Peructp ¢unaroB. YpoBeHb MUKPOAPXUTEKTYpPbI: CTEK M K3III; MOAEIM MaMATH; aJpecalus MaMsTH.
O030p ypoBHsSI apXUTEKTypbl Habopa KomaHj mpomeccopa. IIpenckazaHue MpaBHILHOTO ajapeca
nepexona. CnocoObl mnpexacraBieHuss W Qopmarel  JaHHBIX OBM: nBouuHas apugmeTHka,
WCITIOJIb30BAHUE MECTHAANATEPUIHON apUPMETUKH.

3. KonupoBanue uHpopmanuu. WHbopmanusa: ee BuAbl M CHOCOOBI IMPEJICTABICHHUS.
KomupoBanue wundopmanuu. Cucrembl cyucieHUs. AJITOPUTMBI IEpexoja W3 OJHOW CHCTEMBbI
cuuciieHus: B Jpyryto. MamunHas apudmeruka (MaHTHcca W nopsnok). KosnnyecTBeHHast oLeHKa
nHpopmanuu. YpasHenue lllennona.

4. Xpanenue u 3amuthl nHpopmaruu. DaiaoBble cUCTEMBI, (ailiibl, JeCKPUNTOPLI. XpaHEHuUe,
apXUBaTOPBI U CPEJICTBA 3AIUTHI HHPopMauu. [IpuemMbl aHTUBUPYCHOMN 3alIUTHI.

2.2. AudopMmanmoHHbIe TEXHOJIOTHHI

1. Cpeasl mporpammupoBanus. [IpuHIMOB OTIAAKKM Koja mnporpamMMbl. CHHTAaKcHC s3bIKa
nporpamMmupoBanus. CrpaBouHas cuctema. bazoBble Turbl 1aHHBIX. OCHOBBI pabOTHI C YHUCIOBBIMU U
CTPOKOBBIMH THUIIaMU JaHHBIX. DopMaTHpoBaHHE CTPOK.

2. CTpykTypa Koma mporpammbl. BcTpoeHHble omepatopsl U QyHKUuHU. I[lonb3oBaTenbckue
(GYHKIMU ¥ OCHOBBI (DYHKIIMOHAJIBHOTO IIporpaMMupoBanus. ®aitnel. [lepexsar ommook.

2.3. Ba3bl 1aHHBIX

1.0OcHoBHbIe onpeneneHus. banku, 0a3pl JaHHBIX: KIaCCU(PUKALIMS, APXUTEKTYpa, COCTAB.

Nudopmanus, nanneie U 3HaHusA. CuctemMbl 00paOOTKM NaHHBIX. TpaauiroHHBIE (ailIoBbIE
cucteMbl. baza nmanneix u cucrtema ymnpaieHus 0azamu gaHHbIX — CYBJl. ®yuknuu CYBJl. banku
nanablx. CoctaB OaHka maHHBIX. COBOKYIMHOCTH CpelcTB OaHKOB AaHHbIX. Kimaccuduxarnus GaHKoB
naHHbIX. Ponk OaHKOB MaHHBIX B HWHGOPMAIIMOHHBIX CHCTEMaxX. [pexXypoBHEBas apXUTEKTypa:
BHEITHUI, KOHIICTITyaJbHBI BHYTPEHHUU YpOBHU OaHKa JaHHBIX. TpeOoBaHUS K OaHKaM JaHHBIX U
nokasareiu 3pPpeKTUBHOCTH.

2. [InanupoBaHue, IPOSKTUPOBAHNE U AJIMUHUCTPUPOBAHKE 0a3bl TAHHBIX.

DTanbl JKU3HEHHOTO IHKJIa U TMPOCKTUPOBAaHMS 0a3bl NaHHBIX. [IpoeKTHpOBaHWE TPHUIOKCHHUS.
Brei6op CYB/l. AnMUHUCTpUpOBaHKE JaHHBIX. A IMUHUCTPUPOBAaHUE Oa3bl JAaHHBIX.

3. Mojienn TaHHBIX ¥ MPOSKTHPOBaHUE 0a3 TaHHBIX.

[Tonstre moxenu maHHbIX. OOBEKTHBIE MOJENU JAAHHBIX: MOJAENb THIA «CYITHOCTh — CBSI3bY,
CEMaHTHUYECKass MOJIeNb, (YHKIIMOHAIbHAS MOJIETh, 00OBEKTHO-OPUEHTUPOBAHHAS MOJENb. Moienu Ha
OCHOBE 3amucel: ceTeBas M HepapXuueckas MOJETU JaHHBIX, PENSLHUOHHAs MOJENIb JIaHHBIX.
KonnenryansHoe wmonenupoBanue. Puznyueckue MOJAETH JaHHBIX. PensimoHHas MOENb JTaHHBIX.
OcCHOBBI peNsIMOHHON anredprl. PemsirionHoe ucuucnenue. Vcuwcnenue oTHoueHH. OCHOBHBIE
orepany HaJ OTHOIIEHUSMHU: OOBEAMHEHHE, PAa3HOCTh, JIEKAPTOBO MPOU3BENEHHUE, TMPOCKIUSI U
CEJICKLIUS.

4. MeTo0510THs TPOEKTUPOBAHUSI PENISIIMOHHBIX 0a3 TaHHBIX.

[IpoektupoBanue CTPYKTYpbl 0a3 maHHBIX. [1OAXOIBI «OT MPEIMETHOW O0ACTU» M «OT 3ampocay.
Wndonornueckoe monenupoBanue. Jlaranoruueckas mozenb 0a3bl JaHHBIX. OmnpeneneHue cocTaBa
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nHpopmanmonHoit 6a3sl 1 BeIOOp CYBJl. Hopmanuzanust otHomeHnid. OyHKITMOHAIBHAS 3aBUCUMOCTD
JTaHHBIX. AHOMAJIMH MOIU(UKAIINK JaHHbIX. JlekoMmo3unus oTHomeHnid. HopmansHbie GopMBI.

5. @uznyeckasi OpraHu3anus JaHHBIX.

daiioBble CTPYKTYpHI A XpaHeHHs HH(opManuu B 0a3ax NaHHBIX. VHAEKCHbIE (ailibl.
WuBeptupoBaHHble crucku. becdailiioBas opraHuzanus XpaHEHUS JaHHBIX. DKCTEHTHI U CTPAHMIIBI.
burossie ctpanuipl. Ctpykrypa xpanenus ganueix B CYB/l Oracle 1 MS SQL Server.

6. YnpaBneHue 1aHHBIMU B 0a3aX TaHHBIX

BBenenue B A3bIkM ynpaBiieHus JaHHbIMU. BBenenue B s3bik QBE. Benenue B si3pix SQL.
Hasznauenue, uctopus u ctanaaptsl s3bika SQL. 3anucs SQL-onepatopos.

s3Ik ompeneneHus AaHHBIX. Mnentudukaropsr s3pika. Tumnel naHHbIX. OCHOBHBIE ONEPaTOPHI
s3pika DDL. SI3pik mMaHunynupoBaHusi JaHHbIMU. OcHOBHBIE omepaTopsl s3bika DML. IlpocTeie
3ampocel. CopTHpoBKa pe3yibTaTroB. Beruucisembie ¢yHkuuu. [pynmupoBaHHe pe3yiIbTaTOB.
[Tonzanpocsl. MHororabnuunsie 3anpocsl. KomOuHMpoBaHue pe3ynbTUpYyOMUX Tadbmul. M3MmeneHnue
coziepkuMoro 0asbl JaHHbIX. [IpencraBienus.

7. ObecrieueHue 1IETOCTHOCTH JaHHBIX.

OO6s3aTenbHble JaHHble. OrpaHuueHus ans aoMeHoB. LlenoctHocTh cymHocTel. CcbutouHas
LeNI0CcTHOCTh. Mcnonb3oBanue TpaH3akuui. Tpurrepsl 1 XpaHUMbIE IPOLEAYPHI.

8. AamuHHCTpUpOBaHUE 0a3 TaHHBIX.

Juunamnueckuit SQL, ymnpaBinenue noctynoM. Buenpenme SQL-onepaTopoB B HpHKIaJHbIE
nporpammbl. OCHOBHBIE KOHIENIUU AuHamudeckoro SQL. Jlunamuueckue Kypcopsl. [IpenocraBnenue
MIPUBUJIET U MOJIb30BATEIISIM.

9. IlepcrieKTHBHBIEC HAPABJICHUS PA3BUTHUS CHCTEM 00pabOTKH JTaHHBIX.

0O630p coBpemennbix CYBJ[. Xpanunuma manHeix U OLAP-TexHomorus. ApXHTEKTYpa,
TEXHOJIOTUM ¥ MHCTPYMEHTHI XPAaHWIUI JaHHBIX. AHaJIUTHYECKas 0O0paboTka naHHbIX. MHOromepHas
OLAP-texnonorus. Butpunsl nanusix. Pacnpenenennsie, 00bekTHbIE, 00beKTHO-pemsnonnbie CYB/I.
Oynkuuu U apxurekrypa  pacnpeneineHHblx  CYBJI.  OcHOBHble  KOHLENUUH  OOBEKTHO-
OpPUEHTUPOBAHHOT O noaxoaa. 0O630p 06bekTHO-pensuoHHbIX CYB/I.

2.4. ApxuTeKTypa HH()POPMAIHOHHBIX CHCTEM

1. OcHOBHBIE 37I€EMEHTHI IPOrPaMMUPOBaHUs Ha acceMoOepe

Crpyktypa u popmat komana accembiepa. CTpykrypa nporpaMMbl. KOMIOHOBKa M TpaHCIALMA
nporpaMM. Pabota ¢ otnagunkamu u auzaccemOnepamu (OllyDbg, Soft Ice). Komnunsaropsr MASM u
TASM. Tunsl 1aHHBIX U UX 3aBUCUMOCTB OT TUIA UCHOJIb3yeMOro perucrpa. Pabora co 3HaKOBBIMH U
0€33HaKOBBIMU JABOUYHBIMH YHCIIaMH, npeo6pa3013aHHe YuCeI B AOIIOJTHUTECIBHOM KOJIC. ILI/IpCKTI/IBI)I
cermMeHTaluu. Onepanuu CIOXKEHHs, BBIYMTAHUS, YMHOXKEHUS M JEJIEHUS YHUCeNl CO 3HAKOM U
0e33HaKkoBbIX. Ormepanuu CABUTa MPOCTOr0 U IHMKIMYECKOTO, YMHOXEHHE Ha MAacKy. YCIIOBHBIE
nepexoabl M CpaBHEHUs, MacCHBBl M CTpYKTyphl. Lluxiel. ITponenypst u comporpammel. Pabota c
OpOoOHBIMU  BEJIMYMHAMH, pPErucTp comporeccopa. HemocpenacrtBeHHas, mpsiMas, KOCBEHHad,
peructpoBas anpecanus. OTHocUTENbHAs UHAEKCHasA aapecauus. llpepsiBanus. Pemenue noruueckux
3a1aq

2. OnTuMu3aIys HU3KOYPOBHEBOTO NMPOIPaMMHUPOBAHHUS

OHTI/IMH?;&I.[I/I?I CKOPOCTH BBIINIOJIHCHUSA IIPOrpaMMBI: OINITUMHU3AIUA U PAa3BOpAYUBAHUEC ITUKIIOB,
HCIIOJIb30BaHNE PETHCTPOBBIX MEPEMEHHBIX; ONTHMHU3ALNS KOHBEHEpa NPEICKa3aHUN; UCIIOIb30BaHUE
yropapisomux Tadbnuin. OntuMuzanus o0bemMa MPOrpaMMHOIO KOJa: CHelHaTu3UpPOBaHHbIE KOMaH/IbI
IpolLeccopa; ONTHMH3allMA IEepeXoja MW BbI30Ba MOANpPOrpaMM. MOAylbHBIE NPUIIOKEHUS.
[Ipodunuposka kona. Makpochl.

3. PaGora B kKoHCOMH

CrtpykTypa 3arpy3unka onepanuoHHoi cuctembl. Pabota ¢ daitnamMu Ha HU3KOM ypoBHE. Pabora
C KOMaHI[HOﬁ CTpOKOﬁ. praB.HCHI/IC BBOJOM BBIBOAOM H Hp606pa3OBaHI/IeM JaHHBIX B KOHCOJBHOM
pexxume. McnonpzoBanue ncesaorpaduku 11t BBIBOAA HH(OPMALIUH.

4. Pabota B cucreme Windows.

daiinoBas cucrema. Pabora c¢ karamoramu. Co3maHuWe CTPYKTYpbl OKOHHOTO TPHJIOKCHHUS.
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Co3nanne wHTepdelcHbIX dmeMeHToB. PaboTta ¢ rpadwukoil. Pabora ¢ ceTbi0 Ha HU3KOM YpPOBHE.
Co3nanue auHamMHuecKux OMOIMOTEK. B3ammopeiicTBue acceMOIEpHOr0 KoJa M S3BIKOB BBICOKOTO
ypoBHs. UcnonwszoBanne  ¢yakumii  Windows API.  Hcnonws3oBanwe  mpepblBaHMA — TIpH
nporpaMmupoBaHui B cucteme Windows, 3amena npepsiBanuii APl ¢yHKuusMU B 3aBUCUMOCTH OT
Bepcun Windows.

2.5. UH(pOKOMMYHHUKANIMOHHBIE CHCTEMBI U CeTH

1. Beenenue.
[Tepexon x mHbopmarmonHomy obmiecTBy. MHbopMaruzanus odmecta. MHbopMarmoHHBIH
noteHnuan obmiectBa. MHPOpMaIMOHHBIE PECypCHI, WH(OPMAIIMOHHBIE TMPOIYKTHL. PBIHOK

MH(GOPMALMOHHBIX IPOIYKTOB U YCIYT.

2. KoMIploTepHBIE CETH.

KoMMyHMKanmoHHas cpefa u nepenada JaHHbiX. Ilonatue o komnbroTepHOil cetn. HazHauenue
Y KOHIENIHUS MOCTpoeHus ceTi. CHCTeMbI EHTPAIM30BAaHHON U pacTpeIeIeHHON 00padOTKN TaHHBIX.
OO0oOuieHHass CTPYKTypa KOMIbIOTEpHbIX ceredl. Kilaccudukanus  KOMIBIOTEPHBIX — CETEH.
XapakTepucTuKa IMpoliecca INepeiayu JaHHbIX. PexuM repenayd AaHHBIX. AMNNapaTHbIE CPEICTBA.
Tunbl  cuHXpoHM3alMU. XapaKTepUCTUKa KOMMYHMKALMOHHOM  cpenbl. OcHOBHblE  (OpMBI
B3auMoJieiicTBUs a0oHEHTCKUX DBM.

3. ApXUTEKTypa KOMIIbIOTEPHBIX CEeTEeH.

CereBsie mozenn OSI u IEEE Project 802. Monens B3aumoseiicTBust OTKpbITHIX cucteM (OSI).
ApXUTEKTypa BBIYMCIUTEIbHONW ceTH. XapakTepucTuka ceMu ypoBHedl mozenu OSI. PabGorta cetw.
Ilepenaua naHHbIX 1O ceTd. DYHKIMM [AKETOB, CTPYKTypa IaKeTOB, ()OPMHUPOBAHME I1aKETOB,
azipecalnys 1 pacChblIKa.

4. IIpoTOKOJIBI KOMITBIOTEPHBIX CETEH.

OcHoBHbIE THUIIBI MPOTOKOJIOB. Ha3Hauenue mnporokosoB.  Mapuipytusupyemsle U HE
MapLIpyTU3UpyeMble MPOTOKOJIbI. [IpoTOKOIBI B MHOTOYypOBHEBOW apxuTekrype. CTEeKH MPOTOKOJIOB,
CTaHJApPTHBIE CTEKH, NPUKIAJHBIE IPOTOKOJBI, TPAHCIOPTHBIE IPOTOKOJBI, CETEBBIE IPOTOKOJIBI.
PacnpocTpaneHHbIe€ TPOTOKOIBI.

5. JIokanbHbIe BEIYUCIUTENbHBIE CETH.

Ocobennoctu opranuzanuu JIBC. ®@yHKIMOHAIbHBIE TPYMHIBl YCTPOICTB B CETU: CEpBEp,
paOouast craHius, (ailnoBelii cepBep W Ap. THUHOBBIE TOMOJOTMM M METOJbl JOCTyNa W Iepeaaya
naHHbIX 10 Kabemo. baszoswie apxutektypsl: Ethernet, Token Ring, FDDI u ap. O6benunenue JIBC.
[IpoextupoBanue JIBC. 3amuTa 1aHHbBIX.

6. 'mo6anbpHBIE BHIYUCIUTEIBHBIE CETH.

Kananbl cBsi3u, TEXHOJOrMA TMepelauyd JaHHbIX. AHaioromas cBs3b. LludpoBas cBs3b.
Kommyranus nakeros. Knaccudukanus nporpaMMHBIX MPOIYKTOB: KJIACChI IPOIPAMMHBIX MPOITYKTOB,
CHCTEMHOE MpOorpaMMHOE oOecrieueHue, MHCTPYMEHTAapUi TEXHOJOTHH NporpamMmmupoBaHus. [lakeTs
MPUKJIAJHBIX IpOrpaMM. 3allyuTa IPOrpaMMHBIX IPOAYKTOB.

7. 'moGanbHast ceTh MIHTEpHET.

WuTepHer - BcemupHoe oObennHeHue cereid. MHTepHeT Kak riolanbHas KOMIIBIOTEpHAs CETb,
KaKk MH(POPMALMOHHOE MPOCTPAHCTBO M KaK CPEACTBO KOMMYHHUKaIMi. Apxurekrypa WHTepHeT.
CereBble coequnenust Mutepuer. Anpeca Wnrtepuer. [lomennble aapeca kommbiorepoB (DNS). IP -
anpeca koMmmblotepoB. Y3ibel MuHTepHer. URL - ampeca pecypcos. CereBbie mpoTokoinsl MHTEpHET.
CepBucel cetu WutepHer. [lonstue rumeprekcra. ['mmepTekcT Kak Crnoco0 OpraHu3alidy JTaHHBIX.
Crpykrypa WEB- nokymenra. [Iporoxkon HTTP. WEB — caiit. OCHOBBI sI3bIKa pa3METKU THIIEPTEKCTOB
(HTML). [lonstue u pynkunu WEB — xnnenta u WEB — cepsepa.

2.6. MeToabl BBIYHCIUTEIbHOI MaTeMAaTHKH M MAaKeThl IPUKJIATHBIX POrPaMM

1. OcHOBHEIE TOHATUS U OIIPCACIICHUA BBEIUMCIUTEIBHON MaTeMaTUKU. YUucieHHBIE METOAbI
pELICHHS] YPAaBHEHUM U CUCTEM YPaBHEHUM.

HCJII/I n 3aJa4u JUCLHUIIIINHBI. Kiaccrr 3ala4, pClIacMbIX YHUCICHHBIMHU MCTOdAaMHU. OcCHOBHEBIE
MOHSATHSI, OnpeieneHus, TepMuHOIorHs. [loHsaTus ommoku u TouHoctu. Bunel ommbok. Utepannonnsie
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BBIUKCICHUS. (CXOAMMOCTb WTEPALMOHHBIX BBIYUCICHUN. UYUHCIIEHHOE pEIIEHUE HEJIMHEHHBIX
anreOpandyeckux ypaBHeHUH. Metoasl pemenus. OtaeneHue KOpHEH TrpauyuecKUMH METOIAMU.
YTounenue KopHen. IHTepBasibHBIE METOABl. MEeTOIbl KOPPEKIIMU MPUOIMKEeHUs. METO 1 TOJIOBUHHOTO
neneHus. Meroj NponOpLMOHAIBHBIX YacTe. YCIOBUSA OKOHYAHMS BBIYMCICHUN HWHTEPBAJIbHBIMHU
Meronamu. IIpeumymecTBa M HENOCTAaTKM HHTEPBAJIbHBIX METOAOB. MeTOn MpOCTBIX HUTEpaLuUil.
JlocraroyHOEe  yCIIOBUE CXOAUMOCTH PEIICHHMs METOAOM INPOCThIX uTepauuid. Ilomydenwue
rapaHTHPOBAHHO CXOASIIEHCA NTEPaMOHHON (DOPMBI HEJIMHEHHOro ypaBHEHUs. MeToJl KacaTeIbHbIX.
JlocTaTouHO€ YCIOBUE CXOJUMOCTH METOJa KacaTeNbHBIX. BbUuuciuTenbHble MTPOOIEeMBbl METOoIa
KacaTeJbHBIX M MX pemeHne. CucTembl JHMHEHHBIX anredpandyeckux ypaBHeHui. Ilpsmele u
UTEepaIOHHbBIE METONAbl pemeHus. Matpuunblii noaxoa. Meroasl Kpamepa, oOpaTHO# MaTpwuiibl,
XKopnana—T'aycca u ux anropurmusanus. MeTox nIpOCThIX UTEPALUM Ul PEIICHUs CUCTEM JIMHEHHBIX
ypaBHEeHHI. J|0CTAaTOYHOE YCIIOBHE CXOJMMOCTH W MPHUBEACHUE K CXOMSIICHCS UTEPAIMOHHON (opme.
VYcaoBusi OKOHYAHUS HUTEpPAlMOHHOW mpouenypbl. Momudukanus 3einens. OcoOOCHHOCTH peIICHUS
CHCTEM HEIIMHEHHBIX aireOpanyecKuX ypaBHEHHH. MeTOoJ MPOCTHIX UTEpalHid U ero MOIUpHUKAIHA
OPUMEHUTEIBHO K CHCTEMaM HEIMHEWHBIX ypaBHeHud. Meronx Herootona—Padcona wu ero
Mo uUKaIys. ANTOPUTMH3AIMS PEIICHUs] YPaBHEHHI M CHCTEM ypaBHEHUHU. Pemienue ypaBHEHUH u
CUCTEM YPaBHEHUH C MCIOJIb30BAHUEM IIAKETOB IPUKJIAJHBIX TPOIPAMM.

2. O0paboTKa IKCIIEPUMEHTAILHBIX 3aBUCHUMOCTEH.

HuTeprnionupoBaHue SKCIEpUMEHTAIBHBIX 3aBucumoctedl. llocranoBka 3anmaum. IlonsaTus
VHTEPIOJIILMY U SKCTPANOIALUUHU. Y3716l HHTEPIIONIMPOBaHUs. KycOUHO-IMHEHHOE MHTEPIOJNPOBAHUE.
WHTepnoasiroHHbIe OJUHOMBL. I'paduueckoe onpeneneHue cTeneHu nojinHoMa. [IoHsaTHe KOHEUHbBIX
pasHocteil. OmnpezeneHue CTENeHU IMOJIMHOMAa € MOMOIIbI0 KOHEYHBIX pasHocTed. OrpaHuyeHue Ha
UCIIOJIb30BaHUE KOHEUYHBIX pasHocTed. HHrepnomsumonHbli nosmHoM Jlarpawxka. Ilonstue
pa3aenEéHHbIX pa3HOCTEN. HNHTepnossimoHHbIi MMOJINHOM HprotoHa. Anmnpokcumarius
JKCIIEPUMEHTAJIbHBIX 3aBUCHUMOCTEM. MeTon HaMMEHbIIMX KBagpaToB M ero kpurepuil. Cucrema
JUHEHHBIX YpaBHEHUH A pacyéra Kod((UIMEHTOB anlpOKCUMHPYIOIIETo MoJMHOMa. MaTpuyHas
dopma pemlieHHs 337ayd  ANNPOKCHMALMM METOJOM HaWMEHBIIMX KBajapaToB. DopMupoBaHME
XapaKTEPUCTUYECKOM MaTpuIlbl. BBIBOJ OCHOBHOTO pacd4€THOrO COOTHOIICHUS. AJITOPUTMHU3ALNS
00paboOTKM S3KCIIEPUMEHTANBHBIX 3aBUCUMOCTeH. OOpaboTKa HKCHEPUMEHTANbHBIX 3aBHCHUMOCTEH ¢
HCIIOJIb30BAHUEM ITAKETOB MPUKJIAJIHBIX IPOIPAMM.

3. HucneHHsle MeTO bl AU PepeHIIMPOBAHUS U HHTETPUPOBAHUS.

Uucnennoe auddepeHunpoanne. UnCneHHbIH pacy€T MPOU3BOJIHBIX OJHOMEPHBIX (PYHKIMN
NEepBOTO MopsiaKa. YnCIeHHbIH pacuéT 4acTHBIX MPOM3BOAHBIX MHOTOMEPHBIX (GYyHKUMN. UncieHHbINH
pacuéT TNPOM3BOAHBIX BBICIIUX MNOPAAKOB. DakTOpbl, OMNPENENAIOIINE OUIMOKY YHCIEHHOIO
muddepeHnpoBanus. YucieHHOe MHTErpupoBaHue. YNCIEHHBIH pacuéT omnpeneraéHHbIX MHTErpajoB.
[[Tar wHTerpupoBaHus. Meroabl NPSMOYTOJIbHUKOB, Tpameuuid, mapadon. Koapdunments: Koreca.
dakTopbl, ONpeAesIoIre OMUOKY YUCICHHOTO UHTEIpUpOBaHMs. YNCIEHHBIH pacuéT onpeaenéHHbIX
uHTerpanoB meroaoM Monrte-Kapno. YuciaeHHoe pemieHne OOBIKHOBEHHBIX IU(depeHInaTIbHbIX
ypaBHEHMH U UX cucteM. Meron Diinepa. MonudunmpoBanHblii MeTo Ditnepa. Meroa Diinepa—Komu.
Meton Pynre—Kyrtel 4 mopsaka. @axTophl, BIUSIOUIME HA HAKOIJEHHE OMIMOKM IMPH YHCICHHOM
pemieHn U depeHIuanbHbIX  ypaBHEHUH U uxX cucrteM. (OCOOEHHOCTH pELIeHHS CUCTEM
muddepennnanbHeix ypaBHeHHH. [loctanoBku 3amaunm Komm u kpaeBoil 3ajaun. Pemienue 3anauu
Komm. Csenenue kpaeBod 3amaun K 3agade Komm. AnroputMusanus 4YHMCIEHHOTO pacuéra
MIPOM3BOJHBIX M OMpENeNEHHBIX HHTErpajoB. AJTOpUTMHU3ALUSA peleHus AuddepeHnnarbHbIX
ypaBHEHUH M HUX cucTeM. YucieHHble MeToAbl AU(QepeHIIMPOBaHUS U WHTETPUPOBAHUS B IAKeTax
MIPUKJIAIHBIX ITPOTrPaMM.

4. YucrneHHbIEe METO/IbI OJTHOMEPHON 1 MHOTOMEPHOM ONTUMHU3AIUH.

[ToctaHoBKka 3amady OJHOMEPHOW M MHOTOMEPHON onTUMH3anuu. Kpurepuii onTuMH3aLKH.
I'moGanbHble W JOKanbHBIE onTUMyMBL. Krnaccupukanuss meromoB ontummzanuu. OpHoMepHas
ontuMusanud. Merox Jokanusanuu ontuMmyma. Meron 3omororo cedeHnsa. CpaBHEHHE METOAOB
OJHOMEpPHOM ontuMu3anuu. MHoromepHas onrtuMusanus. MiumocTpanus 4YMCIEHHBIX METOAOB C
IIOMOUIBIO JIMHUHM ypOBHSA. MeTOIbl NETEPMUHUPOBAHHOIO NOMCKA. MeToa moo4epEéAHOro U3MEHEHUS



nepeMeHHbIX. Meron ckanupoBaHus. CpaBHEHHE METOJIOB JIETEPMUHUPOBAHHOIO IMOUCKA. MeTozsl
IPaJIMEHTHOTO TMoKcKa. Merton penakcanuii. Beibop mepeMeHHON M 3HaKa HampaBiICHUS IMOMCKAa Ha
OCHOBE aHAJIN3a 3HAYEHUW YaCTHBIX MPOU3BOJIHBIX. MeToz rpaguenTa. Pacuér koopauHaT HalpaBiIeHUs
IBYOKEHMSI K onTUMyMy. MeTton Hauckopeiuiero crnycka. CpaBHEHHE I'PaJUEHTHBIX METOJI0B. MeTo bl
ClydaiiHOTO TIoMicKa. MeToja ciydalHbIX HampaBiieHuid. Mertoa oOpaTHoro mara. MeToj crycka ¢
Haka3aHWeM ciy4yailHocThlo. CpaBHEHHE KJIACCOB YMCIIEHHBIX METOJI0B MHOTOMEPHOM ONTHUMH3ALUU.
AnropuTMusanus pemieHus 3agad  onTuMmuzanuu. OnThMM3anus C  KCIOJIb30BAHUEM IAKETOB
MIPUKJIAIHBIX IPOrpamMM.

2.7. SI3bIk nporpammupoBanus C++

1. Beenenue fA3pik mporpammupoBanuss C++. DnemeHTsl sizbika C++. AsndaBuUT, KOHCTAHTHI,
nepemennbie. CTpykrypa nporpammbl (st MS-DOS): - nmoxakimodenne OuOIMOTEK, QyHKIUS main,
JIEKCEMbI, TPUHIMIIBI CO3aHMs (YHKLUH, BbI3bIBAEMbIX M3 INIaBHOW mporpammbl. OOMEH JaHHBIMM B
¢bynkuusax. Mopenn mamMATH. buOmmoTexkn  cTaHmApTHBIX  QYHKOMK  s3bIKa.  [lpuHOMNBT  MX
KJaccu(uKaluuy 1 BbI3oBa. Bo3Bpariaemble 3HaueHUs QyHKLIUH.

2. CtpykTypHOE nporpamMmmupoBanue. bazossie cpeicTsa si3pika C++.

Tunbl ganneix. Onepanuu sI3blKa: - MaTeMaTHYECKUE U Joruuyeckue. Boipakenus. [IpuHImIb!
WCTIOJIB30BAaHUS ONEepallii U CTaHAAPTHHIX (PYHKIMIA B BeIpakeHHsIX. OnepaTopsl si3blKa (COCTaBHOM,
OIepaTopbl IIMKJIA, YCJIOBHBIE OINEPAaTOphl, ONEPaTOpbl IMEpPexona, IEpeKIOYeHUus M BO3BpaTa).
[IpeoOpazoBanue TtHroB. MoaynpHOe mporpammupoBanue. OyHknuun. OOMEH HaHHBIX B (YHKIIHSX.
Omneparop return. Ilepegaua mHbopmManuu 1Mo 3HAYEHMIO, IO YKa3aTello, MO CChUIKE. YKa3zaTelu U
MaccuBbl. [IpuHIUIBI HUCIIOJIIB30BAaHMSI CUMBOJBHBIX CTPOK. JIMpPEKTHBBI mpemnporeccopa. Y CloBHas
komnwisinus. OOnactu  feiictBus  upeHTHdUKaTopoB. BHemnue o0bsaBiaeHus. IloumeHoBaHHbIE
obnactu.

3. OOBEKTHO-OPHEHTUPOBAaHHOE MporpamMmupoBanue. WHkancymsuus M kiaccbl. DYyHKIUU-
wieHsl kinacca. JlpyxectBeHHbie ¢GyHKuMH. KOHCTpyKTOpeI W JecTpykTopel. Ileperpyska
KOHCTpYKTOpoB. CrTaTHueckue wieHbl Kiacca. [IpuHOMIBI co3maHusl 00BeKTOB. MexaHu3M
HacJeqoBaHus W uepapxus kiaccoB. Kimounm moctyma private:, protected:, public:. IMeperpyxxaembie
(byHKIMHN — YiIeHbl KJaccoB. MHOXeCTBEHHOE HacyefoBaHue. [lomumopgusm 1 BUPTyalibHbIE () YHKIMH.
Yuctele BupTyanbHble GyHkuuu. [lonmumMoppusM U MHOXKECTBEHHOE HaclieZjoBaHue. UTeHue U 3aInuch
uHpopmanuu u3 Qaiinos. [loToku (cranmapTHBI M OTKpbIBaeMblil). OTKpbITHE U 3aKkpbITHE (aiina.
[Tepemernenue ykazarens BHyTpH Qaiina.

4. [lla6nonsl. CrannaptHas Oubmauoreka. Illabmonbl. CTpOKOBbIE M IMOTOKOBBIE KJIACCHI.
CrannapTHbIE aJITOPUTMBI.

2.8. OnepaunoHHbIE CHCTEMBI

1. ®aioBast cucrema. BBoa-BeiBoa. OmneparuBHas namsath. PaiinoBeie cuctembl. CTpyKTypa
¢aiinoBeix cucteM FAT (File Allocation Table — «rabnuna pasmemienus ¢ainoB») 1 NTFS (New
Technology File System — «daiinoBas cucrema HOBO# TexHOJOrHHY»). MHDOpMAIMSI O COCTOSHUM
YKECTKOTO JIMCKa, YUCIO CEKTOPOB, KiacTepoB, mopokek. API (application programming interfaces —
IpOrpaMMHBIM MHTEpdelc NpuiokeHus), QYHKUUMU paboThl ¢ ¢aillaMu U Katajsoramu (CosJaHHe,
ylaJIeHHe, TIepeMelIeHre, KOMMPOBAaHHWE, TIONyYeHHE ¢ W3MEHEeHHWe arpuOyToB). Pabora c
3alIMIIEHHBIME  JTaHHBIMHU. [loMCK, yaaneHue, mepeMmelleHue, CO3/JaHue YCTaHOBKAa aTpuOyTOB,
nosiyueHue uHpopmanuu o ¢ainax. Ha npumepe oneparmonsoii cucremsl Windows.

2. YrpaBiieHHe BBOJOM-BBIBOJIOM. PaboTa ¢ oOopyaoBaHHMeM BBOJAa M BBIBOJA (KJIaBHATYpa,
MBIIb, cKkaHep, npuHTep). [loacucrema Oydepusanuu. bydepusiii KEI (npomexyrounsiit 0ydep c
OBICTPBIM JOCTYIIOM, COJIEpKalluii MHPOPMALIUIO, KOTOpas MOKET OBbITh 3ampolleHa ¢ HauOoJbIIeH
BEpPOSITHOCTBHIO), OTIEPATUBHBIN TOCTYII, COXpaHEHHUE pa3HOPOAHON nHpopmaruu. JIpaidiBepsl - MOHATHE,
yCTaHOBKa, MpobiemMbl coBMecTuMocTd. Ha mpumepe omnepanmonnoii cucreMel Windows.

3. OneparuBHas mamsaTe. CTpykTypa omnepaTuBHOW mnamsATdH. IlamsaTe W oToOpakeHue,
BUPTYaJIbHOE aJIpECHOE IPOCTPAHCTBO. AJNTOPUTMBI pacmlpeneneHus namsatu. Pabora c daiinmamu,
0TOOpaXEeHHBIMU B MaMSTh, MOJyYEHHE TOCTyNa K 3a0J0KHUpOBaHHBIM (haiiam, MporpaMMHpPOBaHUE U
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UCMOJb30BaHUE (AMIOBBIX IOTOKOB M IIOTOKOB JAHHBIX B onepatuBHOW mamatu. Ha mpumepe
ornepannoHHoi cucreMel Windows.

4. TIponeccel, MOTOKHU, TMHAMUYECKHE OMOINOTEKH.

ITpouecc u notok. [Tonstue "npouecc” u "norox". Pogurensckue u foUepHue NOTOKH, epeaaya
uHbOpMAalUM  MEXJYy IOTOKaMM, IOPOKACHHBIMU  DPA3JIUYHBIMU  HPUIIOKEHUAMH, Iepejada
uHbOpMAIUM MEXIy TIOTOKaMd B OJHOM mpuiokeHnHu. Co3gaHue MPOIECCOB M HOTOKOB.
MHoronoTouHsle NpUIOKEHUA: yIIpaBleHHe U CUHXpoHu3anus. Ha npumepe onepanmoHHON CUCTEMBI
Windows.

5. [lunamuueckue OuOanoTeku. IloHATHS, AMHAMMYECKOE M CTATUYECKOE MOJKIYEHUE
oubnuoreynpix pyHkiuid. Co3gaHne CUCTEMHBIX JIOBYIIEK (JOBYIIKM Ha pabOTy KJIaBUATYPHI, MBIIIH,
JIOBYILIKA, OTCJEKUBAroIIas paboTsl ¢ (aitnamu). MHOronoTo4YHbIE JOBYLIKH, CKPbIThIE JIOBYIIKH. Ha
pUMepe onepannoHHoi cucteMbl Windows.

6. Pabora B ceru.

Pabora B nokanbHO# cetr. CHHXPOHHBIM M aCHHXPOHHBIH CIIOCOOBI mepeaayn HH(pOpMAIUH.
Ilepenaua cuMBONBHOM M 4MciaoBOM MHpopMarnuu. Vcnonb3oBaHue nmporpaMMHOro uHTepdeiica s
obecniedueHrss MHGOPMAITMOHHOTO OOMEHa MexIy mporeccamu (cokera). Co3maHue COOCTBCHHBIX
IIPOTOKOJIOB. YIIPaBJIeHUE YaTIeHHBIMU YCTPOUCTBAMH 110 JIOKAJILHOM CETH.

7.Pabora B cerm HurepHer. Be0O-cepBep, NOHATHE W CO3JaHUE MPUIIOKECHHUS CEpBEpa.
Opranu3anus Joctyna K yjaaleHHbIM cepBepaM. Ilouck uH(OpManuu B JIOKaJbHOW CETH U B CETH
HNuTtepner.

2.9. OcHOBBI TEOPUH YIPABJIEHUA

1. Knaccuduxanus cucTeM aBTOMaTHYECKOIO peryaupoBaHMsL. bnok-cxema
CUCTEMbI aBTOMATHUYECKOTO perynupoBaHus (CAP). Onucanue IIPOLIECCOB
perynupoBanust CAP.

2. OCHOBHBIE TIOKA3aTEJIA Ka4eCTBA pAOOTHI CHCTEM aBTOMATHICCKOTO PETYJIMPOBAHHMSI.
3. Tunossle 3akoHbI perynupoBanus. [1-, V-, [T1-, [TN]I-3aK0HbI peryaupoBaHus.

4. TunoBele ~ 3aKOHBl  perynupoBaHus.  lcnonp3oBaHme B~ KayecTBe  peEryisTopa
HEJIMHEHHBIX HJIEMEHTOB: JIBYXTIO3ULIUOHHOE pere, JIBYXIIO3ULIHOHHOE pene c
THCTEPE3UCOM.

5. CTpyKTypBl, OJIOK-CXEMBI, OTIMCAHUE U CpaBHEHHE pabOThl OAHOKOHTYPHBIX, KOMOMHUPOBAHHBIX
n KaCKaJIHBbIX CHUCTEM ABTOMAaTHYECKOI'O peryjmpoBaHud
TEIIO0OMEHHBIX MPOLIECCOB.

6. [IpeoOpazoBanme Jlamnaca. Hcnons3oBanne npeobpazoBaHus Jlannaca JUTS
MOCTPOCHUS nepeaToOYHbIX byHKUIni 3JIEMEHTaPHbIX 3BEHbEB U cHCTEM

ABTOMATUYECKOTO PETYIMPOBAHMUSL.

2.10. MeToabl KuGepHeTHKH XMMHKO-TE€XHOJIOTHYeCKUX MPOLeccoB

1. Knaccuueckue METOJbI OIpENeNIeHUs] JIOKAIbHBIX U TJ00aJBHBIX OSKCTPEMYMOB. 3ajaya
BBIITYKJIOTO TMPOrPAMMHPOBAHUS M €IMHCTBEHHOCTh €€ pemeHus. Teopema Be#epmrpacca o
JOCTaTOYHBIX YCJIOBUSAX TJI00aTBHOrO 3KCTpeMyMa. Bekrop-rpamueHt, MaTpuna lecce, KpuUTepuii
CunbBectpa.

2. be3ycnoBHbI skcTpeMyM. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS CYIIECTBOBAHUS 3KCTpEMyMa
IIEPBOTO M BTOpOro nopsako. @ynknus Jlarpanxka. Meron HeonpeneneHHbIX MHOXUTeNNeH Jlarpanxka.

3. HeoOxomumbple W JAOCTaTOYHBIE YCIOBHS YCJIOBHOTO »JKcTpeMyMma. [loHsiTHe mnepBoro
middepennmana orpannueHuii. Bropoit nuddepennman knaccuueckot pyHkuuu Jlarpamxa.

4, dynknuonan. CpoiictBa (yHkrumoHanma. OcHoOBHbIE TmOHATHS. McTopusi BO3HUKHOBEHHS.
IIpocreiimasg 3amaya BapHallMOHHOIO HCYMCIEHUS. YpaBHeHue Oinepa. IlpuHuun mnocrpoeHue
YUCJIEHHBIX METO/I0B MOMCKa 0€3yCI0BHOIO SKCTPEMYyMaA.

5. MeTtoapl onTUMM3alMM HYJIEBOIO, INEPBOr0 M BTOporo mnopsaka. [loHsTue yHuMonanbHOU
byakuun. Ycnosue Jlummmuia.



3. BOITPOCHI AJIA TOATI'OTOBKHU K BCTYHHUTEJIBHBIM UCIIBITAHUAM

1. UupopmaTuka

1. ITonstue wapopmanuu. Janueie. Buapl manasix. [lepemennsie. IIpencraBienne nepeMeHHBIX B
IaMATH KOMIIbIOTEPA.

2. Cucremsbl cuucienus. Yto Takoe cucrema cuucieHus. bazuc cucrtemsl cumcieHusi. OCHOBHbIE
cUCcTeMbl cuucieHus. IlepeBog U3 eCATUYHBIA CHUCTEMbI CUUCIIEHUS B JABOMYHYIO, BOCBMEPUUYHYIO U
HIECTHAIIATEpPUYHYI0O M O00paTHO. YTPOIIEHHBIH NEpeBOA MEXKAYy [IBOMYHON, BOCBMEPUYHOU U
niecTHaguaTepuyHon cucteMoi. Cllo)KeHHE, BBIUUTAHUE U YMHO)KEHHME YUCEN B PA3JIMYHBIX CUCTEMAax
CUMCIICHHUS.

3. Jlornyeckue omepanuu. OOo03HaueHHWsI JIOTHYECKUX omepanuid. IIpHopuTeT BBITOTHEHHS
norudeckux onepaiuii. CocraBiaeHue TabIULl UCTUHHOCTH.

4. MammuaHas apudmernka (MaHTHCCAa M TNOpAAOK). KonmuecTBeHHass oneHKa HWH(POPMAIUH.
VYpasuenue lllenHoHa.

2. MudopManmoHHbIE TEXHOJIOTHH

5. Tumbl nmanHbIX W uX npeanazHadeHue. llepeuncnenuss (Enum) u konctantsl. CTPyKTYypHI.
Maccussl.

6. OCHOBHBIE IPUHIIUIIBI PAOOTHI CO CTPOKAMH U X (hOpMATUPOBAHUE.

7. Oneparopsl moBTopa (1ukiel). OmnepaTopsl nepexoaa u Beibopa. Buabl ommboK, BOSHUKAIOIINE B
X0/JIe paboThI HaJ IporpaMMoi. [IpHHIUITEI 00paOOTKH UCKITIOUCHHH.

8. [Tonp3oBarenbckas popma. OCHOBHBIE CBOMCTBA M COOBITHSI TIOJIB30BATENbCKON (PopMbl. THUIIOBBIE
AJIEMEHTHI YIPaBIEHUs, UX IPEIHA3HAYEHUE U IPUHLIUIIBI UCIIOJIb30BAHMUS.

9. Ilonb3oBarenbckue npoueaypsl U GyHkuuu. Paitnel. Tunsl ¢aiinos. OCHOBHbIE TPUEMBI PaOOTHI U
¢ dainamu.

3. ba3bl JaHHBIX

10. baza ganHbIX M cuctema ympasineHus Oazamu naHHbix — CYBJl. ®@yaknuun CYBJl. banku
nanHbix. CoctraB Oanka panHbIX. Kiaccudukammss OaHkoB JaHHBIX. Ponab 0aHKOB JaHHBIX B
MH(OPMALIMOHHBIX cUCTeMaX. TpexypoBHEBas apXUTEKTypa: BHEIIHHUMA, KOHIENTYaIbHBIH BHYTPEHHUI
ypOBHM O0aHKa JaHHBIX.

11. Mopenu naHHBIX. MoJenu Ha OCHOBE 3alMcel: ceTeBas M UepapXuyecKas MOJIENU JaHHBIX,
pensIuoHHas MOJIENb JaHHBIX.

12. Metononorusi IpoeKTUPOBAHUS PENSIUOHHBIX 0a3 qaHHBIX. MH(pomornueckoe Mo1eIupoBaHuE.
JlaTamormdeckast MoieNb 0a3bl JaHHBIX.

13. daiinoBble CTPYKTYpbl AJs XpaHeHHs HHpopMaruu B 0a3zax AaHHBIX. MHIeKcHbIe (ailibl.
WNuBepTupoBanHble ciucku. becdaiinoBas opranu3anus XpaHeHHs! TaHHBIX.

14. YupaBnenue naHHbIMH B 0a3ax JaHHBIX. SI3BIKM YIpaBiIeHUsS AaHHbIMH. WaeHtuduxatops
si3bIKa. THIIBI TAHHBIX.

15. AnmunucTpupoBanue 0a3 JaHHBIX. JlmHamuueckue Kypcopbsl. [IpemocTaBieHue NpUBUIETHI
MOJTH30BATEIISIM.

4. ApxuTeKTypa HHPOPMALMOHHBIX CHCTEM

16. Ctpykrypa u popmat komanj accembiuepa. CTpykrypa nmporpammbl. KOMIOHOBKa M TpaHCIAIMS
nporpamMM. Pabota ¢ otnagunkamu u auzaccembOnepamu (OllyDbg, Soft Ice). Komnunstoper MASM u
TASM.

17. OnTuMu3anuss HU3KOYPOBHEBOI'O IporpaMMupoBaHus. ONTUMHU3AIMs CKOPOCTH BBINOJIHEHUS
IIPOrpaMMBbl: ONTHUMH3ALUs U PAa3BOpAaYMBaHHUE LUKIIOB; HCIIOJIb30BAHHUE PErMCTPOBBIX INEPEMEHHBIX;
ONTUMM3ALMs KOHBeMepa MpeICKa3aHuil; HCIOIb30BAHNE YIPABIISAIOIINX TAOJIHI.

18. PaboTta B xoHcomu. CTpyKTypa 3arpy3udka omnepanuoHHON cucteMmbl. Pabora c¢ aitmamu Ha
HU3KOM ypoBHe. Pabora ¢ KoMaHAHOW CTPOKOW. YTpaBjeHHE BBOJOM BBIBOJAOM W IpeoOpa3zoBaHUEM
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JTaHHBIX B KOHCOJIFHOM pexkuMe. Vcronp3oBanue niceBnorpaduku uist BEIBOAA WHPOPMAIIHH.

19. Pa6ota B cucreme Windows. QaiinoBas cucrema. Pabora ¢ karanoramu. Co3gaHue CTPyKTYpbI
OKOHHOTO Tprioxkenus. Coznanue nHTEpEHCHBIX 3J1eMeHTOB. PaboTa ¢ rpaduKoi.

20. Pabota ¢ ceTbio Ha HU3KOM ypoBHE. Co3/laHue TMHAMUYecKuX Onbmmorek. BzanmoeicTeue
acceMOJIEpHOTO KOJIa M SI3bIKOB BBICOKOTO YpoBHs. Mcnonb3oBanue ¢pynkuuii Windows API.

5. UH(pOKOMMYHUKAIIMOHHBIE CHCTEMbI U CeTH

21. KomnbioTepHsle cetn. KoMMyHuKanuoHHass cpeda H Iepenada JaHHbIX. [loHsTHe O
KOMIbIOTepHOM ceTH. HazHaueHue u koHuenuus nocrpoeHus: cetu. CUCTeMbl LIEHTPaIM30BaHHOW U
pacripenenenHol 00padoTku gaHHbIX. O000IIeHHas CTPYKTypa KOMITBIOTEPHBIX ceTeil. Kiaccupukarus
KOMIIBIOTEPHBIX CETEH.

22. Mopnenb B3auMoAeHCTBHS OTKPHITHIX cucteM (OSI). ApxuTekTypa BBIYMCIMTEIBHON CETH.
Xapakrepuctuka ypoBHer mojenu OSI. Ilepenada 1aHHBIX 11O CETH.

23. JlokaJbHBIE BBIYHUCIHUTENBHBIE CETH: OCOOCHHOCTH OpraHU3alyH, (YHKIMOHAJIBHBIC TPYIIIHI,
TUIIOBBIE TOMOJIOTUH, 0A30BbIE APXUTEKTYPBHI.

24. I'moOanbHble BBIYMCIUTEIbHBIE CETH: KaHAJIbl CBS3M, TEXHOJIOTHS TMepeladyd JaHHBIX,
KOMMyTalnus makeroB. I['noGanpHas ceTb HTepHeT: apXuTekTypa, ajpecalys KOMIIBIOTEPOB U
pECYpCOB, IPOTOKOJIbI, CEPBUCHI.

6. MeToabl BBIYHCIUTEIbHOM MATEMATHKH M MAKETHl NPUKJIAAHBIX IPOrpamMMm

25. UncnieHHbIe METO/IbI MHTETPUPOBaHUS. METO/ b MPSIMOYTOJIbHUKOB, TPAIelnii, mapado.

26. Merojbl pelieHrs] CHCTEM JIMHEWHBIX aireOpanmdecknx ypaBHeHui. Meronsl ["aycca, aycca-
Seiinens.

27. YucnenHoe pemeHue OOBIKHOBEHHBIX MU(QPepeHINaIbHBIX YpaBHEHHH M MX cUCTeM. Metox
Oinepa. MoauduuupoBanuslii meron Oiinepa. Meron Oitnepa—Komm. Meron Pynre—Kyrrer 4
MOpsJIKA.

28. AnmpokcuManus 3KCHEepUMEHTANbHBIX 3aBUCUMOCTEH. MeTol HauMEHBUIMX KBaJpaTOB U €ro
KpUTEpUHL.

29. Metoapl onTUMHU3alMK (YHKIMHM OJHOM NepeMeHHOH. MeToJ JoKamu3aluu >KCTpeMyMa.
Merton 3050TOr0 ceuenusi. MeTo ] moncka TOUKH SKCTpeMyMa ¢ UCToyib3oBanueM uucen Gubonayun.

7. SI3b1k mporpammupoBanus C++

30. DnemeHTHI si3bika C++. AndaBuT, KOHCTAHTHI, TepeMeHHble. CTpykTypa nporpaMmsl (s MS-
DOS): mnoakmrouenue OuOIMOTEK, GYHKIMUS main, JEKCeMbl, NPUHIMIBI CO3MaHus (YHKIIHM,
BBI3bIBAEMBIX U3 INIaBHOM mporpamMMbl. OOMEH JaHHBIMU B GYHKLUSX.

31. bazoBeie cpeactBa s3pika C++. Tumbl manHbIX. Omnepanuu  sA3bIKa: MaTeMaTHYecKHe |
noruueckue. Bpipaxkenusa. IIpuHIUNBI HMCTIONB30BaHHUS ONEpalii M CTaHJAPTHBIX (QYHKIUH B
BbIpakeHUsX. OmnepaTopbl sA3bIKa (COCTaBHOM, ONEpaTOphbl LMKIA, YCIOBHBIE ONEPATOPHI, OMEPATOPbI
nepexoja, IepeKiIoueHus 1 Bo3Bpara). [IpeoOpa3oBanue TUIIOB.

32. TeopeTndyecknue OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO TpOrpaMMupoBaHus. lIporpamMmHas
peanu3alys UHKaICYISIUY, HACIEIOBaHUS U MOJTUMOpH3Ma.

33. [TotokoBsIit BBOA-BEIBOA B C++. OTKpBITHE U 3aKPBITHE TIOTOKA JUIST YTCHHS U3 (aiia u 3armmcu
B Qailn.

34. OnepaTopsl BBIACTICHHUS U OCBOOOXICHUS MAMSITH JJIs MEPEeMEHHOH M MaccuBa. YKa3aTelu.
Onucanue ykazarenei.

35. Kimacch! 1 4iieHsl: GyHKIMU-YICHBI, TOHATHE KJIacca U 00bEKTa.

8. OnepanuoHHbIE CHCTEMBI

36. Paborta B cucreme Windows. ®aitnoBas cucrema. Pabora ¢ karamoramu. Co3gaHue CTPYKTYpPBI
okoHHOrO npuioxenus. Coznanue HHTEpEHCHBIX 3eMeHToB. PaboTa ¢ rpadukoil.

37. Coowrruitaas monens WINDOWS. Jleckpurnropsr. [Iporecc u moToxk.
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38. Cucremnsie daitnier WINDOWS. Tlonsarue u ucnonszoBanue DLL.
39. BuyTpeHHue ¥ BHEIIHHME YCTpoiicTBa mnepcoHanpHOW OBM. OnepanuoHHBIE CHCTEMBI.
VYpapieHue onepaiiOHHON CUCTEMOM.

9. OCHOBBI TEOPUHU YNIPABJICHUS

40. Knaccudukarnus CUCTEM ABTOMATHUYECKOT0 peryiampoBaHusi. brok-cxema
CUCTEMBbI aBTOMATHUYECKOTO perynupoBaHus (CAP). Onucanue MIPOLIECCOB
perynupoBanusi CAP.

41. OcHOBHBIE [TOKA3aTeNN KauecTBa pabOThl CUCTEM aBTOMAaTHUECKOTO PEryIUPOBAHHUS.
42. Tunossle 3akoHbI peryiaupoBanus. 11-, Y-, ITH-, IT1/]-3aK0HBI peryaupoBaHHUs.

43. TunoBble  3aKOHBI  peryiupoBaHus.  Vcronb3oBaHME B~ KadyecTBE  perynaropa
HEJIMHEUHBIX AJIEMEHTOB: JBYXITO3ULIMOHHOE peie, JBYXII03ULIMOHHOE peie C
THCTEPE3UCOM.

44. CtpykTypbl,  OJIOK-CXEMBbl,  ONHCAaHUE U  CpaBHEHHE  pabOThl  OJHOKOHTYpPHBIX,
KOMOHMHUPOBaHHbIX u KaCKaJHbIX cucTeM aBTOMAaTHUYECKOTO peryanupoBaHus
TEIIO0OMEHHBIX MPOIECCOB.

45. TIpeobpazoBanue Jlamnaca. Hcnonb3oBanue npeoOpa3oBaHus Jlarnaca IS
IIOCTPOEHHUS nepeJaTOYHbIX byHKIUH 3JIEMEHTAPHBIX 3BEHBEB U CUCTEM

ABTOMATHYCCKOI'O PCTyJINPOBAHUA.

10. MeToabl KI/IﬁepHeTHKI/I XUMHUKO-TEXHOJOITHIECCKHUX IMPpOoECCOB

46. Kilaccuueckue MeTOJbl ONpEeAETCHUs JIOKAJIbHBIX W TIJIOOAJIBHBIX 3KCTPEMyMOB. 3ajaua
BBIIYKJIOTO IIPOIpaMMHMpPOBAHMS M €IMHCTBEHHOCTb €€ pemieHus. Teopema Benepmrpacca o
JOCTaTOYHBIX YCJIOBUSAX TJ00aTbHOrO 3KCTpeMyMa. Bekrop-rpanueHt, MaTpuna lecce, Kputepuii
CuinbBecTpa.

47. be3ycnoBHbIN skcTpeMyM. Heobxomumble U T0CTaTOYHBIE YCIIOBUS CYIIECTBOBAHUS HKCTpPEMyMa
IIEpBOTO U BTOpOro nopsakos. @ynkuusa Jlarpanxka. Meroa HeonpeneneHHbIX MHOXUTENEeH Jlarpanixka.

48. HeoOxomumple ¥ JIOCTATOYHBIE YCIIOBHS YCJIOBHOTO OJKcTpemyMma. lloHsiTHe mepBoro
muddepennmana orpannueHuii. Bropoit nuddepennman knaccuueckot pyHnkuuun Jlarpanxa.

49. dynknuonan. CpoiictBa (yHKnmoHana. OCHOBHBIC TOHATHSA. VcTOpHsi BO3HUKHOBEHUS.
ITpocreiimmas 3agaya BapUAMOHHOTO MCYHUCIeHHs. YpaBHeHue Oiiepa. [lpuHuun mnocrpoeHue
YHCJICHHBIX METO/IOB TIOMCKA 0€3yCIOBHOTO SKCTPEMYyMaA.

50. MeToapl ONTHUMM3ALMU HYJIEBOTO, MEPBOrO M BTOporo mopsiaka. IloHsTHe yHHMOIANbHOM
¢byskun. Ycnosue Jlummuna.
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