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1. BBEJEHUE

[IporpaMMa BCTYNHMTENbHBIX HWCHOBITAHWN MpeqHA3HAYeHa JUIS JIML, JKeJAIoLUX
noctynuth B Marucrparypy ®I'bOY BIIO «PXTY um. .M. MenneneeBa» 1o HamnpaBiICHUIO
noarotoBku 09.04.02 — «ubopmManmoHHBIE CHCTEMBI M TEXHOJOTUM» (MarucTepckas
nporpamma «MHGOpMAIIMOHHBIE TEXHOJIOTHH JIJIS IU(PPOBOTO MPOCKTHUPOBAHUS»).

[Iporpamma pazpabotana B coorBeTcTBUU ¢ [lopsakomM opraHuzanyivi U OCyIIeCTBICHUS
00pa3oBaTeNbHON JIEATEIILHOCTH 10 00pa30BaTEIbHBIM MPOTrpaMMaM BbICIIETO 00pa30BaHUS —
nporpamMmaMm OakajlaBpuaTta, IporpamMmaMm CIELUUalIWTeTa, MpOorpaMMaM MarucTparypsl,
YTBEP)KJICHHBIM IpuKa3oM MunucTepcTBa o0pasoBanus u Hayku P® ot 6 anpenst 2021 roma Ne
245. [Ilporpamma peKkOMEHAyeTCsl [UIsl TOATOTOBKM K BCTYNUTEIbHBIM HUCIHBITAHUSAM
BBIITYCKHUKOB OakallaBpuaTa M CICIHAIUTETa KIACCUYECKUX YHUBEPCUTETOB, TEXHHUYECKUX U
TEXHOJIOTHYECKHUX BY30B.

Conepkanue mporpaMMmbl 0Oa3upyeTcsi Ha CIEAYIOUUX Y4YeOHBIX JUCHUILIMHAX,
npenogaBaemMbeix B PXTY um. JI.M. MenaeneeBa B pamkax HarpaiieHuii noarorosku 09.03.02
«MHpOpMAIIOHHBIC CUCTEMBI U TEXHOJIOTHIY !

Nudopmaruka

NudopmaninoHHbIe TEXHOIOTUN

ba3sl nanHbBIX

Apxurektypa uHHOPMaIMOHHBIX CUCTEM

NH(poKoMMYyHUKAIIMOHHBIC CUCTEMBI U CETH

MeTo/1bI BHIYMCTUTENbHON MaTeMaTUKU U TTAKEThI MTPUKIIAIHBIX TPOrpaMM
s3Ik iporpammupoBanust C++

OnepalnoHHbIE CHCTEMBI

Hacrosimass mporpamMma BKITIOYAaeT IEPEYeHb TEeM, KOTOpbIE HEOOXOAMMO 3HATh IS
MOCTYIJIEHUSI B MarucTparypy MO JaHHOMY HampaBiICHHUIO MOJTOTOBKH, a TakKKe IepeueHb
BOIIPOCOB K BCTYNUTEIbHBIM HCHBITAHUSAM U TIEPEYCHb PEKOMEHIYyeMOH OCHOBHOW W
JOTIOTHUTETIFHOU JTUTEepaTyphl IO HAMIPABIICHUIO.

ONoa~WNE



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. MupopmaTnka

1. OcHOBHBIE XapaKTEPUCTUKH, 00JIACTH TpUMeHEHHsI DBM pa3n4HbIX KIacCoB.

OyHKIMOHANBHAS M CTPYKTYpPHas OpraHu3alus Mpoleccopa; OpraHu3alus HamsTd
OBM. OcHOBHBIE CTaJu{ BBIIIOJIHEHUS KOMaH/bl; OpraHu3auus npepbiBaHuii B OBM.
Opranu3anus BBOJA-BbIBOJA; Nepu(epuilHble YCTPOMCTBA; apXUTEKTypHblE OCOOEHHOCTHU
opranuzanuy OBM pa3inuuHbIX KJIacCOB; apajljiesibHble cUcTeMbI. [IoHATHE 0 MHOTOMAIIMHHBIX
U MHOIOIIPOLECCOPHBIX  BBIUMCIUTENBHBIX CHCTEMax; MaTpUYHbIE M  aCCOLMATHUBHBIE
BBIUMCJIUTEIbHBIE CETH; KOHBEWEpPHBbIE M IIOTOKOBBIE BBIUMCIMTEIbHBIE CETH; ceTH DBM;
MH(POPMALIMOHHO-BBIYNCIIUTENIbHBIE CUCTEMBI U CETH

2. CTpykTypa mpoleccopa.

Peructpbl o0miero Ha3HaueHHs, PETUCTPbl CEIMEHTOB, PETUCTPbl COCTOSIHUS MU
ynpasieHus. Peructp ¢uaroB. YpoBeHb MHUKPOAPXUTEKTYpPBI: CTEK W KAII; MOJAETH MaMSTH;
anpecanus namsaT. O030p ypoBHS apXMTEKTyphl Habopa komas] mnpoueccopa. [Ipenckazanue
NpaBWIBHOTO aspeca nepexoaa. CrocoOsl mpeacTaBieHus U popmarthl 1aHHBIX DBM: nBonvHas
apudMeTHKa, UCIOIb30BAHUE IECTHAALATEPUYHON apUPMETUKH.

3. KonupoBanue undopmanuu. Wubopmanus: ee BUABI U CIIOCOOBI IPEICTABICHHUS.
KonupoBanue mnpopmanuu. Cuctemsl cUMCICHUS. AJNTOPUTMBI NEpexoja U3 OJHOW CHCTEMbI
cuMcieHHs B pyryro. MamuHHas apupmMeTuka (MaHTucca ¥ nopsiaok). KonnuecrBeHHast oneHka
uHpopmanuu. Ypasuenue lllenHona.

4. Xpanenue u 3amuThl uHGopMmanuu. DaiinoBble cUCTEMBbI, (Dailibl, JECKPUITOPHI.
XpaHeHue, apxXuBaTOPbl U CpeACTBa 3alUThl HHGopManuu. [IpuemMbl aHTUBUPYCHOH 3alLIUTHI.

2.2. UudopmManinoHHbIe TEXHOJIOTHH

1. Cpenpl nporpammupoBanus. [IpyHIKIIBI OTIaKK KoJ1a TporpaMMbl. CUHTAaKCHC SI3bIKa
nporpamMupoBanus. CrnpaBouHast cucrema. ba3oBble Tumbl JaHHBIX. OCHOBBI pPabOThHl ¢
YUCJIOBBIMH U CTPOKOBBIMH THIIaMU JaHHBIX. POpMaTUPOBaHUE CTPOK.

2. CtpykTypa  KOJa  mporpammbl.  BcTpoeHHble — omepatopel U (YHKIIHH.
[Tonb30Barenbckue QYHKIMM W OCHOBBI (PYHKIIMOHAJIBHOIO IporpaMMupoBaHusi. Dailibl.
[TepexBat ommooK.

2.3. Ba3bl 1aHHBIX

1.0cHoBHbIe onpeneneHus. banku, 6a3pl JaHHBIX: KJIACCU(PUKALIMS, ADXUTEKTYpa, COCTAB.

Wudopmanus, nanHele u 3HaHus. CucremMbl 00paOOTKM AaHHBIX. TpaaulMOHHBIE
¢aitnoBble cuctembl. baza 1aHHBIX U cucTeMa ynpasineHus 6a3zamu JaHHbIXx — CYBJl. Oynkiun
CVYB/J. banku pannpix. CoctaB OaHka JMaHHBIX. COBOKYMHOCTb CpEJICTB OaHKOB JaHHBIX.
Knaccudpukanus OankoB naHHBIX. Poib OaHKOB JaHHBIX B MHGOPMAIMOHHBIX CHCTEMaXx.
TpexypoBHeBast apXUTEKTypa: BHEIIHUH, KOHIENTYaJIbHbIH BHYTPEHHUI YPOBHU OaHKa JTaHHBIX.
TpeboBanust k OaHKaM JaHHBIX U MOKa3aTeau 3(PPEeKTUBHOCTH.

2. IlnannpoBaHue, MPOSKTUPOBAHUE U aIMUHUCTPUPOBAHUE 0a3bl TaHHBIX.

Otanbl JKU3HEHHOTO LHWKJIA W MPOeKTHpoBaHMUS 0a3bl JaHHBIX. [IpoekTupoBaHue
npuioxenus. Beibop CYBJl. AnMuHHCTpHpOBaHHE J@HHBIX. AJMUHHCTPHpPOBAaHUE Oa3bl
JTAHHBIX.

3. Mozenu JaHHBIX U IPOEKTUPOBaHKE 0a3 TaHHBIX.

[TonsitTue monenu naHHbIX. OOBEKTHBIE MOJENU JAaHHBIX: MOJENb THUIMA «CYIIHOCTh —
CBSI3b», CEMaHTUYeCKas MoJeNb, (YHKIMOHANbHAs MOJAETb, OOBEKTHO-OPUEHTUPOBAHHAS
Mozeab. MoJenn Ha OCHOBE 3aIlliCe: CeTeBask U MepapXudecKasi MOJIEIN JAHHBIX, PEISUOHHAS
Mozenb JAaHHbIX. KonnentyanbHoe MonenupoBaHue. Pu3nueckue MOJEIM  JIaHHBIX.
Pensumonnas mMozenb naHHbIX. OCHOBBI PENSIIIMOHHOW anreOphl. PenmsinmnoHHOE HCYHCIICHHE.
Hcuucnenue otHomeHuil. OCHOBHbIE ONEpalMy HaJ OTHOIIECHUSAMH: OOBbeIWHEHHE, Pa3HOCTb,
JIEKapTOBO MPOU3BEICHUE, TPOCKIMS U CENEKIIUS.



4. Metonosorust IpOEKTUPOBAHUS PENIALIMOHHBIX 0a3 JaHHBIX.

[IpoexkTupoBanue CTPYKTYpbl 0a3 naHHBIX. [loIXOIBI «OT TPEIMETHOW O0O0JIACTH» U «OT
3anpoca». MHdonoruueckoe wmojaenupoBaHue. Jlatamoruueckas Mojenb 0as3bl  JJaHHBIX.
Omnpenenenne cocraBa mHpopmanuonHou 6a3el U BeIOOp CYBJI. Hopmanusanus OTHOIICHHIA.
OyHKIMOHANbHAA 3aBUCHUMOCTh JAaHHBIX. AHOMaJIUU MOAM(MUKALIUHN JaHHBIX. J{eKOMITO3UIMS
otHomeHuid. HopmasnbHbie popMsl.

5. dusnueckas opraHu3anys JaHHBIX.

@aiinoBble CTPYKTYpPHI AJIs XpaHeHus: uH(opMaru B 6a3ax gaHHbIX. HAEKCHBIE (hailiibl.
WuBepTupoBaHHble CIUCKU. becdaiinoBas opraHu3anus XpaHEHHs JaHHBIX. OKCTEHTHl U
cTpanunbl. butoBbie crpanunbl. CtpykTrypa xpaneHus nanHbix B CYBJl Oracle u MS SQL
Server.

6. YrpaBienue JaHHBIME B 0a3ax JaHHBIX

BBenenne B s3bIku ynpaBiieHus nTaHHbIMU. BBenenue B sa3bik QBE. BBenenue B si3bIk
SQL. Haznauenue, ucropus u cranaaptsl s3pika SQL. 3anucs SQL-onepaTopos.

S3pIk ompeneneHus JaHHbIX. MaeHTUUKATOpbl s3blka. Tumbl aaHHBIX. OCHOBHBIE
onepaTtopsl si3pika DDL. SI3bIk MaHumnynupoBaHus JaHHbIMH. OCHOBHBIE ONEpPATOPHI SI3bIKA
DML. Ilpoctsie 3anpocsl. CopTupoBKa pe3ynbTaToB. Beruucisemslie pynkuuu. ['pynnupoBanue
pesynbTatoB. Ilogzanpocsl. MHorotabmmuHble 3ampockl. KoMOMHUpOBaHUE pPE3yNbTHPYIOIIUX
tabmui. M3mMeHnenue cogepxuMoro 6a3el JaHHbIX. [IpencraBienus.

7. ObecrieueHune 1IETOCTHOCTH JTAHHBIX.

OO6s3arenbHble  naHHble. OrpaHuyeHus Ui JOMEHOB. LlelnoCTHOCTH  CyIIHOCTEH.
CcpbulouHas 1enocTHOCTh. Micnonp3oBanue TpaH3akiuil. TpUrrepbl U XpaHUMbIE TPOLEAYPBHI.

8. AIMUHHCTpUpOBaHUE 0a3 JaHHBIX.

Huunamuueckuit  SQL, ynpasnenune goctynoMm. Buenpenne SQL-omepatopoB B
IpUKIagHple nporpaMMbl. OcCHOBHbIE KoHUenuuu auHamuueckoro SQL. JInHammueckue
Kypcopsl. [IpenocraBinenue npuBUIETHN TOJIb30BATENSAM.

9. IlepcieKTHBHbIE HAIIPABJICHUS Pa3BUTUS CUCTEM 00pabOTKHU TaHHBIX.

0630p coBpemenHbix CYBJl. Xpauunumia nanusix 1 OLAP-texHonorus. ApxuTexTypa,
TEXHOJIOTUM M MHCTPYMEHTHl XpaHWIMI JaHHBIX. AHalIuTHYecKas o00paboTka JIaHHBIX.
Muoromepnass OLAP-texnonorus. Burpunsl nanHbiX. PacnpeneneHnHble, 0OBEKTHBIE,
o0bexTHO-pensaunonnble CYBJl. @ynkiuu u apxutektypa pacnpeneneHHbx CYBJl. OcHoBHBIE
KOHLENINH 00bEKTHO-OPUEHTHPOBAHHOTO 1oAx0/1a. O030p 00bekTHO-pensiuoHHbIX CYB/I.

2.4. ApxuTeKTYpa HH(POPMALHOHHBIX CHCTEM

1. OcHoBHBIE 371€MEHTHI IPOrPAMMUPOBAHMS Ha acceMOiepe

Crtpykrypa u Qopmar xomann accembnepa. Ctpykrypa mnporpammbl. KommoHoBka u
TpaHchsAMsa nporpamMM. PaGora ¢ ormamumkamu u ausaccemOnepamu (OllyDbg, Soft Ice).
Kommuaroper MASM u TASM. Tunsl JaHHBIX M HX 3aBUCUMOCTBH OT THIIA HCIOJIB3YEMOTO
peructpa. PaGora co 3HaKoBbIMM M O€33HAKOBBIMH JBOWYHBIMHM YHCJIaMH, MpeoOpa3oBaHUE
YHcelsl B TOMOJHUTENbHOM KoJie. J{upekTuBbl cerMmeHTanuu. Onepanuu CII0KeHUs, BBIYUTAHUSA,
YMHOXXEHUS U JIeNICHHs] 4Yucell CO 3HaKoM M Oe33HakoBbIX. Omepanuu cABUTra MPOCTOTO H
UKIUYECKOT0, YMHOXEHHE Ha MacKy. YCJIOBHbIE NEpeXo/lbl M CpPaBHEHHUS, MAaCCUBBI H
ctpyktypbl. Hukisl. [ponenypst u conporpammsl. Pabota ¢ 1poOHBIMU BeTMYUHAMH, PETUCTP
compoueccopa.  HemocpeacTtBeHHas, mpsiMas, KOCBEHHas, pETrUCTpoBas  aJpecariusl.
OtHocurenbHas MHIEKCHas aapecanus. [IpepsiBanns. Pemenne nornueckux 3agad

2. OnrTuMu3aIys HU3KOYPOBHEBOTO TIPOTPAMMHUPOBAHHSI

OnTumuzanus CKOPOCTH BBINOJIHEHMS MPOTrpamMMbl: ONTHUMM3ALMUS U Pa3BOpauMBaHME
LIUKJIOB; MCIIOJIb30BaHHE PErUCTPOBBIX MEPEMEHHbIX; ONTHUMM3allUsi KOHBeHepa MpeicKa3aHui;
UCTOJIb30BaHUE  yhpaBigomux Tabmuu. Ontumuszanus o0beMa MPOrpaMMHOIO  KoJa:
CHeLMaIU3UPOBAHHBIE KOMaH/bI ITPOLIECCOPa; ONTUMM3ALIUS NIEPEX0/IAa U BBI30BA MOIIPOTPAMM.
MonaynbHble npuitokenus. [IpopunupoBka koga. Makpochl.

3. Pabota B xoHCONIN



CtpyKTypa 3arpy34nka oneparioHHON CUCTeMBbl. PaboTa ¢ ¢alimaMmu Ha HU3KOM ypOBHE.
Pabora ¢ KoMaHJHOH CTPOKOH. YTpaBiieHHE BBOJOM BBIBOJIOM M NMPeoOpa3OBaHHEM JaHHBIX B
KOHCOJILHOM pexkume. Vcnonp3oBanue nceBaorpaduky sl BBIBOAA HH(DOPMALIUU.

4. Pabota B cucreme Windows.

QaitnoBast cucremMa. Pabora c¢ karanoramu. Co3gaHue CTPYKTYpbl OKOHHOTO
npuioxenus. Coznanue uHTEpPercHbIX mmeMeHToB. Pabora ¢ rpadukoii. Pabora ¢ cerpio Ha
Hu3KkoM ypoBHe. Co3aanue quHamMuueckux oubanorek. BzaumoneiictBue acceMOiepHoro kojia u
S3BIKOB  BBICOKOTO ypoBHS. HMcmonw3oBanme ¢yuknuii Windows APIL  Hcnons3oBanue
MpEphIBaHU TpU MporpaMMmupoBanun B cuctemMe Windows, 3ameHa mnpepsiBanuii API
(GyHKIMAME B 3aBUCUMOCTHU OT Bepcur Windows.

2.5. UHpoKOMMYHHKAIIMOHHBIE CHCTEMbBI H CETH

1. Beenenue.

[lepexon x  uHpopManmmoHHOMY  oOmectBy.  Mupopmaruzamuss  oOmecTsa.
Nudopmanunonssiii notenuuan ooduiectBa. MHpopmanmoHHele pecypcbl, HH(OpMaIOHHbIE
IPOAYKTHI. PBIHOK MH(OPMAIIMOHHBIX IPOJYKTOB U YCIIYT.

2. KoMIbIOTEpHBIE CETH.

KoMMmyHuKanmoHHass cpela U mepenada JaHHbIX. [IOHATHME O KOMIIBIOTEPHOW CETH.
HazHnauenue u KoHLenuus NocTpoeHus ceTd. CUCTEMBI LIEHTPAIM30BAaHHON U PacIpelelICHHON
o0paboTkn maHHBIX. (OO000IIEHHAs CTPYKTypa KOMIBIOTEPHBIX ceTeil. Kiaccudukanus
KOMIIBIOTEPHBIX CeTel. XapaKTepUCTHKa Ipolecca Iepeladd AaHHbIX. PexxuM nepenauu
JAaHHBIX. ATIIapaTHbIE CPEJCTBA. TUIBI CUHXPOHMU3ALMH. XapaKTEpPUCTUKA KOMMYHUKALMOHHON
cpeabl. OcHOBHBIE (hOPMBI B3aUMOIEHCTBHS a0oHeHTCKX DBM.

3. ApXHUTEKTypa KOMITBIOTEPHBIX CETEH.

Ceresbie Mosienn OSI u IEEE Project 802. Mozaenb B3aMMOAEHCTBHS OTKPBITBIX CUCTEM
(OSI). ApxurekTypa BBIYHCIUTEIBHON ceTH. XapakTepucTtuka cemu ypoBHed mozpenu OSI.
Pabota ceru. Ilepemaua naHHbIX 1o ceTd. DYHKIUM [aKETOB, CTPYKTypa IaKeToB,
(dbopMUpOBaHKE AKETOB, apecalus U pacChlIKa.

4. ITpoTOKOJIBI KOMIIBIOTEPHBIX CETEH.

OcHoBHbIE THUIIBI MPOTOKOJOB. HazHaueHne mpoTokosioB. MapuipyTusupyemble U He
MapLIPYTU3APYEMbIE TPOTOKONBI. [IpoTOKOIBI B MHOrOypoBHEBOM apxuTekType. CTeku
IIPOTOKOJIOB, CTAHJAPTHBIE CTEKH, NPUKIAIHBIE IPOTOKOJIbI, TPAHCHOPTHBIE MPOTOKOJIBL,
CETEBBIE IPOTOKOJIBL. PacripocTpaHEeHHbIE TPOTOKOJIBI.

5. JIokanpHbI€ BEIYUCIUTENbHBIE CETH.

Ocob6ennoctu opranuzaiuu JIBC. @yHKIMOHAIBHbIE TPYHIBI YCTPOMCTB B CETH: CEpBED,
pabouas cranuus, (ainoBslit cepBep U Jip. TUIIOBBIE TOMOJOTUH U METO/BI JOCTYIIA U Mepeaaya
naHHbIX 1o kabemo. basoeie apxurektypsl: Ethernet, Token Ring, FDDI u np. O0beannenue
JIBC. IlpoektupoBanue JIBC. 3amura 1aHHBIX.

6. 'moGanbHbIE BBIYMCIUTEIBHBIE CETH.

Kananpr cBsi3u, TEXHOJNOTHS Tepeavyn AaHHBIX. AHaimoroBas cBs3b. LludpoBas cBs3b.
Kommyranus mnakeroB. Kiaccuduxanus nporpaMMHBIX MPOJYKTOB: KJIACChl MPOTPaMMHBIX
IPOJAYKTOB, CHCTEMHOE MpOrpaMMHOE oOOecrieueHue, HMHCTPYMEHTAapUil  TEXHOJIOTUHU
nporpaMMupoBanus. [TakeTsl mpuKIaaHbIX IporpaMM. 3alliyuTa IPOrpaMMHBIX IPOAYKTOB.

7. I'moGanbHas cets HTEpHET.

WutepHer - BcemupHoe oObeanHeHne ceTeil. MHTepHeT Kak riaodaibHasi KOMIIbIOTEpHAs
CeTh, KaK HMH(POPMAIMOHHOE IMPOCTPAHCTBO M KaK CPEACTBO KOMMYHHUKAIMH. ApXHUTEKTypa
Wnrepuer. CeteBble coeaunenust HWHrepHer. Anpeca WutepHer. [lomeHHbIE afapeca
kommbioTepoB (DNS). IP - agpeca xommberorepoB. Y3nsl Muateprer. URL - aapeca pecypcos.
Ceresble nnporokonsl MaTepHeT. CepBuchl cetn UnTepHer. [lonarue runeprekcra. ['uneprekcr
Kak croco0 opranmsaiuu ngaHHbIX. Ctpykrypa WEB- nokymenta. IIpotoxom HTTP. WEB —
caifr. OcHOBHI sA3bIKa pa3meTku runeprekctoB (HTML). [Tonsitue u ¢pynkuuu WEB — kimenTa u
WEB — cepsepa.



2.6. MeToabl BHIYUCIUTEIBHOH MATEeMATHKH M AKeThl NPUKJIAJAHBIX IPOrpaMM

1. OcHOBHbIE TOHATHSA M ONPEAEICHUS BBIYMCIUTEIBHON MaTeMaTUKU. YucIeHHbIe
METO/bI PEIICHNS] YPABHEHUU U CUCTEM YPABHEHUM.

Lemn u 3amaunm aucuunauHbl. Kiaccesl 3ajad, pellaeMbIX YHUCIECHHBIMH METOIAMH.
OcHOBHbBIE TOHSTHS, ONpENENIeHUs, TepMHUHONOTUA. [loHATHS OmWMOKM M TOYHOCTH. Buasl
omn6ok. MtepanuonHsie BbruucieHus. CXOAMMOCTh UTEPALMOHHBIX BblUMCIEeHUH. YucieHHoe
pellieHue HEJIMHEHHBIX alreOpandyeckux ypaBHEeHUU. Meroasl pemeHus. OTaeneHue KOpHEn
rpa¢pu4ecKUMU MeToJlaMHU. YTOYHEHUEe KOpHeW. MHTepBaibHbIE METOJbl. MeTo/bl KOPPEKIHU
npuoIKeHus. MeToJ1 MOJOBUHHOTO JAelieHHus. MeToJl MponoplUrUOHAIbHBIX 4YacTed. YcaoBus
OKOHYAHUS BBIYMCICHUM HWHTEpBaJIbHBIMH MeTonaMu. [IpemmymecTBa W HENOCTaTKU
WHTEPBAJIbHBIX METOAOB. MeTrox mHpocThIX uTepauuid. JlocTaTo4HOE YCIOBHE CXOIUMOCTH
pelleHuss METOAOM  IPOCThIX Hrepauuid. IlomydeHwe rapaHTUPOBAHHO — CXOZSIIEHCS
UTEPAIMOHHON (OPMBI HEMHEHHOTO ypaBHEHHUs. MeTosa KacaTenbHbIX. JlocTaTo4HOE ycioBUe
CXOAMMOCTH METOJ]a KacaTelbHbIX. BblunciuTeNbHbIe NMPOOJIeMbl METOJA KacaTelIbHBIX M HMX
pemenne. CuCTEMBI JIMHEHHBIX alNreOpandeckux ypaBHeHUH. [IpsMble U UTepalnOHHBIE METOIBI
pewenust. MaTtpuusslif noaxon. Meroabsl Kpamepa, oOpatnoii marpunbl, XKopaana—I'aycca u ux
ajnropuTMusanys. MeTox NpOoCTBIX WTEpAalMi I PELIEHUs CUCTEM JIMHEHHBIX YPaBHEHHM.
JlocTaTouHoe yCIOBHE CXOAMMOCTH W NpPUBEACHUE K CXOAALIeHcs HTepalMoHHOW ¢opMme.
VYciioBUsL OKOHYAaHHUS WTEpAllMOHHOW mpoueaypbl. Monmudukamus 3edigens. OcobeHHOCTH
peLIeHHs] CUCTEM HEJIMHEWHBIX anreOpanyeckux ypaBHEHHH. MeToJ HMpOCThIX UTEpaluil U ero
Moau(UKAIMK MPUMEHUTEIBHO K CHCTEMaM HeJIWHEHHbIX YypaBHeHH. Meton Herorona—
Padcona u ero moaudukanus. AnropuTMuszanus peuleHUs ypaBHEHUN M CHUCTEM ypaBHEHHUHU.
Pemenne ypaBHEeHUI U CUCTEM yPAaBHEHHUH C MCIOJIb30BAaHUEM NIAKETOB IIPUKJIAHBIX IIPOIPAMM.

2. O6paboTKa 3KCIIEPUMEHTATBHBIX 3aBUCUMOCTEH.

NHTepnionnpoBaHne 3KCIIEpUMEHTaIbHBIX 3aBucuMocTel. [loctanoBka 3anaun. [loHaTHs
UHTEPNIOJSIIMA M DKCTPAnoJsILMU.  Y3Ibl  MHTepHoiaupoBaHus.  KycouHo-nuHEHOE
UHTepIonupoBanue. HTepnonsunoHHbBIE NOIMHOMBL. ['paduueckoe ompeseneHue CTENeHu
nonuHoMa. [loHsATHE KOHEUHBIX pasHocTed. OnpeneseHne CTENEHW INOJMHOMA C IOMOIIBIO
KOHEYHbIX  pa3HocTeidl.  OrpaHuueHuMe Ha  HCIOJIb30BAHME  KOHEYHBIX  Pa3HOCTEH.
HMHTepnoauOHHbIN [IOJIUHOM Jlarpanxa. ITonsTue pa3nenéHHbIX Pa3HOCTEHN.
WMHTepnoauOHHbIN IIOJIMHOM Herotona. Arnmpokcumanus JKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEN. MeTon HaMMEHBIIMX KBaApaToB M ero Kpurepui. Cucrema JIMHEHHBIX
ypaBHEHUH 1Js pacuéra Kod(pPUIHMEHTOB anMpOKCUMHUPYIOIIEro NoJuHOMa. MatpuuHas ¢popma
pelIeHUs 3aJadd  allpoOKCUMAalMM METOJOM HauWMEHbIIMX KBaapartoB. dopmupoBaHue
XapaKkTepUCTUYECKOM  MaTpuibl.  BBIBOA ~ OCHOBHOIO  PAacdy€THOIO  COOTHOILEHMS.
AnropurMusanus 00paboTKu DKCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEN. O6paboTtka
AKCIIEPUMEHTAIIBHBIX 3aBUCHMOCTEN C UCIOJIb30BAHUEM ITAKETOB NPUKJIAIHBIX TPOTPaMM.

3. Hucnenusle MeTo bl AU PepeHIIMPOBAHUS U HHTETPUPOBAHUS.

Uucnennoe auddepenumporanre. YucneHHbIH pacy€T NPOU3BOJHBIX OJHOMEPHBIX
¢GyHkuuii mepBoro mopsaka. UYMCIEHHBIH pacuyéT YacTHBIX IPOU3BOAHBIX MHOTOMEPHBIX
byHkuil. YncneHHbIH pacd€T MPOU3BOJIHBIX BBICIIUX MOPAIKOB. DaKTOPHI, ONpenessiouie
omMOKy yHucieHHoro nuddepeHupoBanus. YnucieHHOe UHTErpupoBaHue. UMCIeHHBIH pacdér
onpenenéHHpix uHTerpanos. lllar wHTerpmpoBaHus. MeToapl NPSAMOYTOJIBHUKOB, TpAaICLHM,
napabon. Kospoumments: Koteca. DakTopbl, omnpenensioonie OMMUOKY YHUCIECHHOTO
WHTErpUpoBaHus. UMCIEHHBIH pacy€T ONpeneN€HHBIX WHTErpasoB MmeroaoM MonTe-Kapio.
YucnenHoe pelieHue OOBIKHOBEHHBIX UG (epeHINaTbHBIX YpaBHEHUN U UX cucTeM. Meron
Ditnepa. MonuduimpoBanasiii Meto Jitniepa. Meton Ditnepa—Kommu. Meton Pynre—Kyrter 4
nopsiaka. DakTophl, BIUSIOIIME HA HAKOIJICHHE OIIMOKM TIPU YHUCIEHHOM pEIeHUH
muddepeHIMANIBHBIX ~ ypaBHEHUH W uX cucteM. (OCOOEGHHOCTHM  pEeUIeHUS  CHUCTEM
muddepennmanbHbIX  ypaBHeHuil. IloctanoBku 3amaunm Komm u kpaeBoi 3amaun. Pemenue
3agaun Komm. CBeneHue kpaeBoi 3amauu K 3amade Komwm. AnropurMmuzaius YUCIECHHOIO
pacuéTta NOpPOU3BOAHBIX W  ONPEACIEHHBIX HMHTETPAJoB. ANTrOpUTMU3ALUSA  PELICHUs
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nuddepeHIAIBHBIX YpaBHEHUH W MX cucTteM. YuciaeHHble MeToabl AuddepeHnupoBaHus U
MHTETPUPOBAHUS B MMAKETaX MPUKIIAIHBIX IPOTPAMM.

4. YucneHHbIe METOIbI OTHOMEPHOI 1 MHOTOMEPHOI ONTUMU3ALIUY.

IloctaHoBKa 3amad  OJHOMEPHOM M MHOIOMEpHOM onrtummsauuu. Kpurepuit
ontuMu3aluu. ['1o06anbHbIe U TOKaNbHbIE ONTUMYMBI. Kiiaccudukanus MeTo10B ONTUMU3ALINN.
OpHoMepHast ontuMuzauus. Meron Jokanu3auMM onTUMyMa. MeToa 3010TOro CeueHusl.
CpaBHeHHE METOJIOB OJHOMEPHOM onTUMH3anuu. MHoromepHas ontumu3zauus. Mimoctpanus
YHUCJIEHHBIX METOAOB C IOMOILBIO JMHUNA YypOBHS. MeToabl NE€TEPMUHHUPOBAHHOIO IIOUCKA.
Meton mooyep&aHoro u3MEHEHHUsl MepeMeHHbIX. Meton ckanupoBaHus. CpaBHEHHE METOOB
JeTEPMUHAPOBAHHOTO TIOMCKA. MeToabl TpaJueHTHOro moucka. Merton penakcanuii. Beibop
NEePEeMEHHON M 3HAaKa HampaBlIeHUWsT I[OMCKa Ha OCHOBE aHalu3a 3HAYEHUH YaCTHBIX
npou3BOIHBIX. MeTon rpagueHTa. Pacuér koopAMHAT HaIpaBiIEeHHUs ABM)KEHUS K ONTUMYMY.
Meron Hauckopeiiiero crnycka. CpaBHEHHE TPaJIMEHTHBIX METOJ0B. MeETObl CIy4ailHOTO
novcka. Meron ciydallHbIX HampaBiieHud. Meron oOpaTHoro mara. Meroa cmycka c
HaKa3aHWeM clydailHocThio. (CpaBHEHHE KJIacCOB YHCICHHBIX METOJO0B MHOTOMEPHOM
ONTUMM3ALMU.  ANrOpuTMHU3ALMSA  pElIeHUs 3ajad  onTumuzauuu. OnrtuMusanus ©
MCIOJIb30BaHUEM TAKETOB MPUKJIAJIHBIX TPOTPAMM.

2.7. S13bik nporpammupoBanusi C++

1. Beenenue S3bik nporpammupoBanust C++. OnemeHtsl si3pika C++. Andasur,
KOHCTaHTHI, epeMenHbie. CTpykTypa nporpammbl (aas MS-DOS): - noakiroueHre OUOIHOTEK,
¢GyHKIMS main, JIEKCeMbI, MPHHIMIBI CO3/MaHUS (YHKUWH, BBI3BIBAEMBIX W3 TJABHOH
nporpaMMbl. OOMeH JaHHBIMM B (QyHKIUAX. Mozaenu namstu. bubaumoTexku cTaHIapTHBIX
¢bynkuunit s3pika. [IpuHImIe HX KIaccuukanuy 1 BeI3oBa. Bo3Bpamaemble 3HaYeHNUS (HYHKIHH.

2. CtpykTypHOE nporpammupoBanue. bazosbie cpenctBa si3pika C++.

Tunsl nanHeix. Onepanuu s3bplKa: - MaTeMaTHMYeCKWe M JIOTWYecKue. BripaxeHwus.
[TpuHIMIBI MCTIONIB30BAaHMS ONEpalii U CTaHJApTHBIX (QyHKIHUI B BeIpaxkeHHAX. Oneparopsl
A3blKa (COCTaBHOM, oOIEpaTopbl IMKJa, YCIOBHBIE OIEpaTOpbl, OIEpaTOphl IMepexoia,
nepexiaroueHuss MW Bo3BpaTa). [IpeoOpasoBaHue TunoB. MoaylbHOE NPOrpaMMHUpPOBAHHE.
Oyuknuu. OOMeH naHHBIX B (QyHkumsx. Omneparop return. [lepemaya uHpopmanuu 1o
3HAUEHUIO, 0 YKAa3aTelllo, N0 CChUIKE. YKa3aTreau M MaccuBbl. [IpHMHIMIBI MCIIONB30BaHUS
CHMBOJIBHBIX CTpOK. J[MpekTuBBl mpenporieccopa. YcinoBHas komnwisius. Obmactu AercTBuUs
ueHTUPUKATOpoB. BHentnue o0bsaBnenus. [lonmMeHoBaHHbIE 001aCTH.

3. OOBEKTHO-OPHEHTUPOBAHHOE ~ TPOTpaMMHUpOBaHue. VHKancymsmums W KIIAcChHl.
OyHKuuu-uwieHsl kiacca. [lpyxecTBeHHble (yHKIMH. KOHCTPYKTOpPBI M J€CTPYKTOPHI.
[leperpy3ka KoHCTpykTOpoB. CTarnueckue uieHbl kinacca. [IpuHIMNBI co3gaHUs OOBEKTOB.
MexaHnu3M HacjeIoBaHUs M uepapxus kiaccoB. Kioum moctyma private:, protected:, public:.
[Teperpyxaemble GyHKIIUU — YiIeHBI KJaccoB. MHoecTBeHHOe HacnenoBanue. [lomumoppusm u
BUpTyanbHble (pyHKIMH. YucTeie BupTyaibHble (QyHKIMH. [lonmuMopdusM M MHOXKECTBEHHOE
HacienoBanue. YteHune u 3anuch uHpopmauuu u3  QaitnoB. Iloroku (cTaHmapTHBIA U
OTKphIBaeMbIit). OTKpBITHE U 3aKpbITHE (haitna. [lepemerienne ykaszarens BHyTpH (aiina.

4. [la6nonsl. CrannaptHas Oubnuoteka. [11abmonsl. CTpoKOBBIE U MMOTOKOBBIE KJIAacChI.
CraHgapTHbIE aNTOPUTMBI.

2.8. OnepanMoHHbIE CHCTEMBI

1. ®aiinoBas cucrema. BBoa-BeiBoa. OmneparwBHas mnamsaTh. DaloBbIE CHUCTEMBI.
Crpykrypa ¢aiinoBeix cucrem FAT (File Allocation Table — «rabnuna pasmenieHus: (aiinony)
nu NTFS (New Technology File System — «dbaitioBas cuctema HOBOW TEXHOJIOTHN).
WNudopmanus O COCTOSHUHU >KECTKOT'O JWCKA, YHUCIO CEKTOPOB, KIAacTepoB, Aopoxek. API
(application programming interfaces — mporpamMmubiii uHTEpEHC NPHIOKEHHS), GYHKIUN
paboTel ¢ (¢aiimamu W KaTamoramMu (Co3maHHWe, yOAJCHUEe, IepeMeIleHre, KOIHUPOBAaHUE,
MoJlyueHUue U U3MeHeHue atpudyTtoB). Pabora ¢ 3ammiueHHbiME qaHHbIMU. [louck, ynanenue,
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MepeMeINIeHNe, CO3/IaHhe YCTaHOBKA aTpuUOYyTOB, ToJiyueHHe wuHpopmanuu o dainax. Ha
nprUMepe orepaunoHHo cucreMbl Windows.

2. YopaBneHue BBOJOM-BbIBOJOM. PaGora ¢ o0opyaoBaHueM BBOJa M BbIBOJA
(knaBuaTypa, MbIb, ckaHep, npuHTep). [lomcucrema Oydepuzammu. bydepnsiii KEII
(mpomexyTouHbI Oydep ¢ OBICTPBIM AOCTYIOM, COAEPIKAITUN HHPOPMAIIMIO, KOTOpPas MOXKET
ObITH 3ampolieHa ¢ HauOOJbIIEH BEPOSATHOCTHIO), OIEPATUBHBIA JIOCTYI, COXpaHEHUE
pasHopoaHoil undopmanuu. JpaiiBepbl - MOHATHE, YCTAHOBKA, IPOOJIeMbl coBMecTUMOCTH. Ha
nprUMepe orepatnoHHo cucreMbl Windows.

3. OneparuBHas namsaTh. CTpyKkTypa omnepatuBHOW mnamsTu. [lamate u oroOpaxkeHue,
BUPTYaJIbHOE aJIpeCHOE MIPOCTPAHCTBO. AJITOPUTMEBI pactpeaeneHus namsatu. Pabora ¢ daiinamu,
OTOOpaXEHHBIMH B  MaMATh, I[OJy4€HHE JOcTynma K  3a0JOKMpOBaHHBIM  (paiinawm,
IpOTpaMMHUPOBAaHUE U HCIOJb30BaHKE (DAJIOBBIX MOTOKOB M MOTOKOB JAHHBIX B ONEPATUBHOU
namsatu. Ha npumepe onepannonHoit cucrembl Windows.

4. TIportieccel, MOTOKH, JMHAMUYECKUE OUOITHOTEKH.

[Ipouiecc u norok. Ilonarue "npouecc" u "motok". Poautenbckue U 104epHUE MOTOKH,
nepenaya WHGOPMAIMKA MEXAY IOTOKaMH, MOPOKICHHBIMH pPa3IUYHBIMU TPHIIOKEHUSIMH,
nepenaya MHGOPMAMU MEXAY MOTOKAaMH B OJHOM mpuioxeHud. Co3gaHHe MPOIECCOB U
IIOTOKOB. MHOTONOTOYHbIE MPWJIOXKEHHUS: YIpaBleHHEe M CcUHXpoHM3auus. Ha mnpumepe
onepanroHHoi cucteMbl Windows.

5. unamuueckue 6mbnuoTexku. [loHATHS, TUHAMUYECKOE U CTATHYECKOE MOAKIIOYCHUE
oubmuoreynsix GyHkuuid. Co3maHue CUCTEMHBIX JIOBYIIEK (JIOBYLIKA Ha pabOTy KIaBHATYPBI,
MBIIIH, JOBYIIKA, OTCIICKHUBAIOMAs padOTHl ¢ Qaitamu). MHOTOIIOTOYHBIE JIOBYIIKH, CKPBITHIE
noByuiku. Ha mpumepe oneparmonnoii cucremsl Windows.

6. Pabota B cern.

PabGora B nokanbHOM ceTH. CHHXPOHHBIM M aCHHXPOHHBIM CIIOCOOBI mepeaayu
uHpopmauuu. Ilepenaua cumBonbHOM W uMcinoBod  uHpopmanuu. Mcenonb3oBaHue
nporpaMMHOro nHTepgeiica 1 obdecriedeHnss HHPOPMALMOHHOT0 oOMeHa MeXly MmpoleccaMu
(cokera). Co3gaHue COOCTBEHHBIX HMPOTOKOJIOB. YTpPaBICHHE YHaJEHHBIMH YCTPONCTBAMH IO
JIOKAJIbHOM CETH.

7. Pabora B cetn MHTepHeT. BebO-cepBep, MOHATHE M CO3AaHME MPHIIOKEHUS CepBepa.
Opranuzanusa 1ocTyna K yaaleHHbIM cepBepam. [louck mHbopMaiuu B JOKAaTbHOW CETH U B
cetu MHTEpHET.

2.9. YucjieHHBbIE METObI PellleH!ii ypaBHEHHI MaTeMaTH4ecKOil (PUM3UKH M XUMHU.

Su 5u82_u

1. Annpokcumanus auddepeHInaIbHbIX ONepaTopoB ot , X , ot? . IlonsTme
MOpsAJKa alIPOKCUMAIIUU Pa3HOCTHON CXEMBI.

2. IlonsTHe SIBHOM U HESIBHOM CXEMBI.

3. Jloka3aTenbCTBO  YCIIOBHOW  yCTOMYHMBOCTH  SIBHOM  PA3HOCTHOW  CXEMBI,
anMpOKCUMHUPYIOIIEH ypaBHEHHE MapaboInyecKoro Tuma (CIeKTpaibHbIM METO).

4. Jloka3aTenbCTBO  aOCONIOTHOM  yCTOMYMBOCTH  HESIBHOM  Pa3HOCTHOM  CXEMHI,
anMpOKCUMHUPYIOIIEH ypaBHEHHE MapaboIuiecKoro Tuna (CeKTpalabHbIi METO.).

5. [IprMepsl HESBHBIX CXEM JJIsl pelIeHHs] YpaBHEHUs NMapaboIudyecKoro THMa ¢ MePBbIM
¥ BTOPBIM MOPSJIKOM allPOKCUMAIIUH 110 BpeMeHH (B ToM uncie cxema Kpanka-Hukoncona).

6. Cxema pacmerieHust (METOA JAPOOHBIX INAroB) JUIsl PEHICHWS  MHOTOMEPHOTO
ypaBHEHHS 1apabOIMYECKOTO THIIA.



3. BOITPOCHI AJIA TOATI'OTOBKHU K BCTYHIUTEJIBHBIM UCIIBITAHUAM

1. UudopmaTnka

1. [Tonsstue wuHbopmanuu. Jlanueie. Bunel nganubix. Ilepemennsie. IlpencraBienue
IIEPEMEHHBIX B IaMATU KOMIIbIOTEPA.

2. CucreMbl cuucieHusa. YTo Takoe cucTeMa CUMCICHHsS. ba3uc cucTembl CUMCICHUS.
OcHoBHbIE cucTeMbI cuucieHus. llepeBoa M3 NECATUUHBIM CUCTEMBI CUHUCIEHHS B JBOMYHYIO,
BOCHBMEPUYHYIO U IIECTHAALIATEPHUUHYIO U 00paTHO. YIPOIICHHBIN MepeBOa MEXIY ITBOMYHOM,
BOCBMEPUYHON U IIECTHAALATEPUYHOIN cucteMoil. CiiojkeHue, BBIYMUTAHUE U YMHOXKEHHUE YHMCET
B Pa3JIMYHBIX CUCTEMAX CUUCIICHUS.

3. Jlornueckue oneparnuu. OO03HauEHHs JOTMYECKHX omnepanuidi. [I[puopuTeT BHIMOIHEHUS
norudeckux onepanuii. CocraBiaeHue TabIUIl HCTUHHOCTH.

4. MamuHHas apudmeTrnka (MaHTHCca M TOPsAA0K). KommuecTBeHHas oieHKa HMH()OpMAIHH.
Ypasuenue [llennoHa.

2. MudgopManMoHHbIE TEXHOJIOTHH

5. Tumnbl ganHbIX U ux npeaHasznaudenue. [lepeuncnenus (Enum) u koHcTaHTBI. CTPYKTYPHI.
Maccussl.

6. OcHOBHBIE PUHIUITBI PA0OTHI CO CTPOKAMH U UX (hOpMATHPOBAHUE.

7. Oneparopsl moBTOpa (uMkibl). Ormeparopsl mepexona U BblOOpa. Buabl omuooK,
BO3HHKAIOIINE B X0JI¢ pabOTHI Ha mporpaMMoid. [IpuHImIE 00paboTKH NCKITFOUYEHUIA.

8. Ilonb3oBarenbckas popma. OCHOBHbIE CBOMCTBA M COOBITHS IOJIB30BATENBCKON (DOPMBI.
TunoBble 3J1IEMEHTHI YIIPABICHUS, X NPeAHA3HAYEHNUE U PUHIUIIBI HCIIOJIb30BaHUS.

9. Ilonb3oBarenbckue npoueaypbl U GyHkuuu. Paiinsl. Tunsl ¢aiinos. OcHOBHbIE TPUEMBI
paboTHI U ¢ daitiaMu.

3. Ba3bl JaHHBIX

10. baza nannbIx u cuctema ympasnenus 6azamu naHHeix — CYB/l. @yukiuun CYB/l. banku
nanubix. CocraB Oanka naHHbIX. Knaccudukanus 6aHkoB MaHHBIX. Ponb OaHKOB JTaHHBIX B
WH(GOPMALIMOHHBIX CHCTeMax. TpexypoBHEBas apXWUTEKTypa: BHEIIHUN, KOHIENTYyalbHBIN
BHYTPEHHUH ypOBHU OaHKA JTAHHBIX.

11. Monenu naHHBIX. MoJenu Ha OCHOBE 3alHCed: ceTeBas W Hepapxuyeckas MOJAETU
JIAHHBIX, PEJISIITUOHHAS MOJIETTh JaHHBIX.

12. Metononoruss  MPOEKTUPOBAHMS  pENSIIMOHHBIX  0a3  maHHBIX. HWH)omoruyeckoe
MojenupoBanue. Jlaramorudeckas MojieNb 0a3bl JaHHBIX.

13. daiinoBblie CTPYKTYpHI 71 XpaHeHUs! HH(popMauy B 6a3ax naHHBIX. HIEeKCHBIE (ailibl.
WuBepTupoBanHble ciucku. becdaitnoBas opranu3anus XpaHeHHs! TaHHBIX.

14. YopaBnenue JaHHBIMA B 0a3aX JaHHBIX. SI3BIKM  yOpaBlieHUs  JIaHHBIMHU.
Nnentudukatops! s3p1ka. TUTIBI TaHHBIX.

15. AnmunuctpupoBanue 0a3 gaHHbIX. JluHammueckue Kypcopsl. lIpemocraBnenHue
MIPUBUJIETUI MOJIB30BATEISM.

4. ApxuTeKTypa HHPOPMALMOHHBIX CHCTEM

16. Ctpyktypa u ¢dopmar komana accembOiepa. Ctpykrypa mporpammbl. KommoHoBKa u
TpaHcsiuss mporpamm. Pabora ¢ otnmagumkamu u am3accemOnepamu (OllyDbg, Soft Ice).
Komnunsitopst MASM u TASM.

17. OntuMuzanys  HU3KOYPOBHEBOTO  MporpamMmupoBaHus. OnTtumuzamnuss CKOpPOCTH
BBIIIOJIHEHUSI TPOTPaMMBbI: ONTHMHU3AIMS W  pa3BOpAauMBaHUE IIUKJIOB; HCIIOJIb30BaHHUE
PETUCTPOBBIX  MMEPEMEHHBIX; ONTHUMM3AIMs KOHBEilepa NpeacKa3aHMii; HCIOJIb30BaHUE
YIPaBJIAIONUX TaOIHII.

18. Pabora B xoHCcOMM. CTpyKTypa 3arpy3urka ONepaloHHON cucTeMbl. PaboTa ¢ daitamu
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Ha HU3KOM YypoBHe. PabGoTa ¢ KOMaHIHOW CTpPOKOH. YmpaBieHHWE BBOJAOM BBIBOJAOM U
npeoOpa3oBaHUEM JaHHBIX B KOHCOJBHOM pexume. Vcrmonb3oBaHue mnceBaorpaguku s
BBIBOZIa MH(OPMAIIHH.

19. Pabora B cucreme Windows. QaiinoBasi cuctema. Pabora ¢ kartamoramu. CosnaHue
CTPYKTYpPBI OKOHHOTO npriioskeHus1. Co3ianne HHTepdeiicHbIX 37eMeHToB. PaboTta ¢ rpadukoii.

20. PaboTa ¢ ceThio Ha HU3KOM ypoBHE. Co3/1aHNe TMHAMUYECKUX OMOITMOTEK.
B3aumoeiictBre acceMOJIEPHOTO KOJIa U SI3BIKOB BEICOKOTO YpOBHS. Vcnonp3oBanue GyHKINH
Windows API.

5. UH(pOoKOMMYyHHKAIIHOHHBIE CHCTEMbI H CETH

21. Komnbrotepusle cetd. KoMMyHHKalMOHHas cpeia M nepenada JaHHbIX. [loHsTue o
KOMIIbIOTepHOH  cetu. Hasnauenme u  KoHuenuuss  noctpoeHuss ceth.  Cucrtemsl
LEHTPAJIM30BaHHON M pacnpeneneHHoll oOpaboTku paHHbIX. OO0OIIEHHas CTPYyKTypa
KOMIIbIOTEpHBIX ceTell. Kimaccudukaius KoMIbIOTEpHBIX CETEH.

22. Mogens B3aumozecTBus OTKpbITHIX cucteM (OSI). ApxuTekTypa BBIYUCIMTEIBHOM
ceTu. Xapakrepuctuka ypoBHel mojenu OSI. Ilepenaua gaHHBIX IO CETH.

23. JIokanbHble BBIYUCIUTENbHBIE CETH: OCOOEHHOCTH OpraHM3alud, (QYHKIHMOHAJIbHBIC
IPYNIIbl, TUIIOBBIE TONOJOTUH, 0a30BbIE APXUTEKTYPHI.

24. I'moGasibHble BBIYUCIUTENBHBIE CETU: KaHAJbl CBSI3M, TEXHOJIOTHS Iepelauyd JaHHBIX,
KOMMyTalus nakeToB. I'obanbHas cetb VHTEpHET: apXUTEKTypa, ajpecanusi KOMIbIOTEPOB U
pECYPCOB, IPOTOKOJIBI, CEPBUCHI.

6. MeTobl BLIYUCIUTEIbHOM MATEMAaTHKH M MAKEThI NPUKJIAAHBIX IPOrPaMM

25. YucieHHbIe METOIBI HHTETPUPOBAHUS. METO bl IPSMOYTOJILHUKOB, TPAIEIHiA, TapadoJr.

26. Metoapl pelieHusl CUCTeM JIMHEHHBIX anreOpanueckux ypaBHeHuil. Metozawl ["aycca,
["aycca-3eitnens.

27. YucneHHoe pelieHue OOBIKHOBEHHBIX An((depeHIHalbHbIX YPAaBHEHHH U HMX CHUCTEM.
Merton Diinepa. MoauduuupoBanuslii Metos Ditnepa. Meton Oitnepa—Komu. Meron Pynre—
Kytts! 4 nopsaka.

28. AnmpoKcUManus YKCIIEPIMEHTAIBHBIX 3aBUCHMOCTEH. MeTo/T HANMEHBIIINX KBAIPaTOB U
€ro KpUTepui.

29. Metoap!l onTUMH3anny GYHKIIUU OJHON TIEpEeMEHHOW. MeTo/1 JToKaIu3anun IKCTpeMyMa.
Meton 3o010TOoro cedeHus. Merox MOHCKa TOYKH 3KCTPEMyMa C HCIOJIB30BAHUEM YHCEI
®uboHauyy.

7. SI3b1k mporpammupoBanus C++

30. Dnementsl s3pika CH++. AndaBuT, KOHCTaHTHI, mepeMeHHble. CTPyKTypa HpOrpaMMbl
(mss MS-DOS): noakmroueHne OuOIMOTEK, (YHKIMS main, JIEKCEMbI, MPUHLHUIBI CO3/IaHUs
(yHKLUH, BEI3IBAEMBIX U3 TIaBHOM nporpamMmbl. OOMeH JaHHBIMU B YHKIIHSAX.

31. bazoBeie cpeactBa s3pika C++. Tunsl gaHHBIX. Omiepaluu sS3bIKa: MaTeMaTHYCCKHE H
agoruyeckue. BoipaxeHus. [IpuHIMIBI HCTIONB30BaHUS ONEpaluii U CTaHAAPTHHIX (YHKIHUN B
BbIpaxeHHsX. OmepaTopsl si3blka (COCTaBHOM, oIepaTopbl ILMKIA, YCJIOBHBIE OIEpPaToOpBhl,
oTiepaTopsl Nepexoa, NepeKIroueHus 1 Bo3Bpara). [Ipeobpa3zoBaHue TUIIOB.

32. Teopetndeckue OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO IPOrpaMMHUPOBAHUS.
[TporpamMHas pean3anusi HHKANCyISIUH, HAcIeI0BaHHs U TOTUMOp(hU3Ma.

33. [TotokoBsIit BBOA-BBIBOM B C++. OTKpBITHE W 3aKpBITHE ITOTOKA TSI YTEHUS W3 (aiina u
3anucu B (ai.

34. OniepaTopbl BBIJICTICHUS W OCBOOOXKACHHUS TaMSATH IS TEPEMEHHOW W MacCHBa.
VYkaszarenu. Onucanue ykaszarenei.

35. Knacchl 1 uieHbl: QyHKIIMU-WICHBI, TOHIATHE KJlacca U 00BEKTa.
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8. OnepanuoHHbIe CHCTEMBbI

36. Pabora B cucreme Windows. ®aitnoBas cucrema. Pabora c¢ karamoramu. Co3mganue
CTPYKTYpbl OKOHHOTO npuiioxenust. Co3nanue nHtephencHpIx eMeHToB. Paborta ¢ rpadukoii.

37. Cobsrtuitnas mogens WINDOWS. Jleckpuntopsl. [Iporece u moTok.

38. Cuctemnsie daitiet WINDOWS. Tlonstue u ucnionszoBanune DLL.

39. BHyTpeHHHEe M BHEIIHHE YCTpOMCTBa mepcoHabHON DBM. OmnepalnroHHbIE CHCTEMBI.
VYnpasieHue onepalioOHHONW CUCTEMOM.

9. UncjieHHbIe METO/IbI PellieHUI ypaBHEeHH MaTeMaTHYeCKOi (PM3MKH U XUMMH.

Su 6u62_u

40. Anmpokcumanus auddepeHInaIbHbIX OTIepaToOpPOB ot , X : ot? . [TonsiTne mopsiaka
aNMPOKCUMAIIUHN PA3HOCTHON CXEMBI.

41. TlonaTue SIBHOM U HESBHOM CXEMBI.

42. Jloka3aTeiabCTBO YCJIIOBHOM YCTOWYUBOCTH SIBHOM Pa3HOCTHOMN CXEMBI,
anmnpoKCUMHUPYIOIIEH ypaBHEHHE MapaboJIuiecKoro TuIa (CIeKTpaibHbII METO).

43. Jloka3aTtenbCTBO ~ a0OCONIOTHOM ~ yCTOWYMBOCTH ~ HESBHOW  Pa3HOCTHOW  CXEMBI,
anmnpoKCUMHUPYIOLIEH ypaBHEHHE MapaboInyecKoro Tuma (CHeKTpaibHbIM METO).

44, TIpuMepsl HESBHBIX CXEM JUIS PEUICHUs YPaBHEHUS MapaboIM4ecKoro TUIA C MEPBBIM H
BTOPBIM MOPSIIKOM aIIPOKCUMAIIMK 110 BpeMeHH (B ToM uuncie cxema Kpanka-Hukoincona).

45. Cxema pacuiernyieHus: (MeTo ApoOHBIX LIAroB) JJIsl PEIIEHUsT MHOTOMEPHOI'O YpaBHEHUs
napaboIMYeCcKOro THIIA.
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