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1. BBEJJEHUE

[IporpaMma BCTYNMMTENBHBIX MCHBITAHUN MpeIHA3HAaYeHa JUISl JIML, SKEJIAIoLIUX
noctynuth B mMaructparypy ®I'bOY BIIO «PXTVY um. [I.M. MenaeneeBay» 1o HamnpapieHUIO
noarotoBku 09.04.02 — «MHdopmaloHHbIE CHUCTEMBl M TEXHOJOTHMU» (Marucrepckas
nporpamMma «MHQOpMaMOHHbBIE CUCTEMBI B IU(PPOBOI SKOHOMHUKEY).

[Iporpamma paszpaboTtaHa B cOOTBETCTBHM C [lopsiikOM opraHM3alliy U OCYILECTBICHUS
00pa30BaTeNIbHOM JEATEIILHOCTH 10 00pa30BaTENbHBIM MPOTrpaMMaM BBICIIErO 0Opa3oBaHUS —
mporpaMMaM MAarucTparypbl 1o HampaBiieHnto mnoarotoBku 09.04.02 — HudopmarmoHHbie
CUCTEMbI U TEXHOJIOTUH, YTBEPKJIEHHBIM IpuKa3oM MuHuctepcTBa oOpazoBaHus v Hayku PO ot
30 oxtsa0ps 2014r. Ne1402.

[IporpaMmma pekoMeHayeTcss [UIsi IOATOTOBKM K BCTYHUTENIBHBIM — HCIIBITAHUSIM
CHEIHAIMCTOB U 0aKaaaBpOB KJIACCUUYECKUX YHHBEPCUTETOB, TEXHOJIOTHUECKUX U TEXHUUECKUX
BY30B, a TakKe MWHCTHTYTOB Poccuiickoil akageMuu HayK, BEAYIIMX 00pa30BaTelbHYIO
NeSITeIbHOCTh, B OCHOBHBIX 00pa30BaTeNbHBIX IporpaMMax, MOArOTOBKH KOTOPBIX COAEpKaTCS
JUCLHMIUIMHBI, paboyue MporpaMmbl KOTOPHIX AaHAJIOTHYHBI, M0 HaWUMEHOBAaHHIO U OCHOBHOMY
COJIEp’KaHHI0, paboyuM  MporpaMma MEPEeUYUCIEHHBIX HMWXKE  Y4€OHBIX  JUCLUIUIMH,
npenoaaBaeMbix B PXTY um. JI.. Menneneena.

Copepxanue mporpammsbl 0azupyercss Ha 0a30BBIX AMCLMILIMHAX MPOPECCHOHATBHOIO
nukiaa B coorBerctBUM ¢ PI'OC-3 no nHanpaBinenuto «MHopmanMoOHHBIE CHCTEMBI H
TEXHOJIOrUW», npenoaasaemMbix B PXTY um. .M. Menneneesa:

1. Maremarnyeckas CTATHCTHKA
KopnopaTusHbie HHGOPMaMOHHBIE CUCTEMBI
MeTo/1bl BBIYMCINUTENBHON MaTEMAaTUKH U MTAKEThI IPUKIAIHBIX IPOrpaMM
Nupopmaruka
ba3bl naHHBIX
NH(poKoMMYyHUKAIIMOHHBIE CUCTEMBI U CETH
A3k mporpamMmmupoBanus C++
8. OmneparmoHHBIE CUCTEMBI

Hacrosimmas nporpamma BKJIIOYaeT IMEpPeUYeHb TEM, KOTOpble HEOOXOAMMO 3HATh IS
MOCTYIUIEHHUS B MarucTparypy IO JaHHOMY HANpaBJIE€HUIO MOATOTOBKH, a TAaKXKE I[EepEvYEHb
BOIIPOCOB K BCTYNUTEIbHBIM HCIBITAHUSIM U IE€pPEUEHb PEKOMEH]YEMOW OCHOBHON H
JOTIOTHUTEIBHON JIUTEPATYPhI IO HAIIPABJICHHUIO.

Nowunbkwd



2. COAEP) KAHUE NNPOI'PAMMBI

2.1. MaremaTnueckasi CTATUCTHKA

1. Teopus BepostHocTel. CiyyaiiHble BETUUYHUHBI U UX 3aKOHBI paclpeaeieHusl.

[Ipeamer Teopum BepositHocTeit. CoywaitHbie COOBITHS. [IpOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHoOcuTenbHass dactoTa. Kilaccuueckoe ©  reoMeTPHUYecKOe
ONpeJIeNIeHue BEPOSITHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX  coObITHM. Kiaccuueckoe — ormnpeneneHue
BEpPOSITHOCTU.  AnreOpa  cOOBITHUH: TEOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouux
MOJIHYIO Ipynny. AKCHOMAaTUYECKO€E onpeziesieHne BeposTHOCTH. CTaTUCTHUECKOE OIpeieIeHHe
BEPOSITHOCTH. YCJIOBHAsl BEPOSITHOCTb. T€opeMbl 0 BEpOSITHOCTU MPOU3BENCHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BepostHOCTh. [loBTOpHBIE HMcmbITaHusa. Popmyna bepHysmim.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna Ilyaccona.

[lonatne cnydalilHOW BeJWYMHBI. J[MCKpPETHBIE W HENPEPBIBHBIE CIy4allHbIC BEJINYUHBI.
3aKoH pacnpeesieHus ciydaiHol BenuuuHbl. OYHKIUS paclpeieneHus], ee CBONCTBA, rpaduk.
[InoTHOCTHL pacmpeneneHnss HENPEPbIBHON CllydaliHON BeIMYMHBI (IJIOTHOCTb BEPOSTHOCTH).
@opmMyna s BEPOSATHOCTH IIONAJAHUS HENPEPBIBHOW CIydallHOW BEJIWYMHBI B JAHHBIN
MHTEPBaJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTh BEPOSTHOCTH, M€OMETPUUYECKHIl CMBICI (OPMYIIbL.
bunomunansHOE pacnpenenenue. pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE paclpeleleHue,
HOPMaJIBHOE pacCIpeAesIEHHE, SKCIIOHEHIIMAIIBHOE PACTIPECIICHHE.

2.MaremaTnyeckasl CTaTUCTHKA.

[Ipenmer maremaruyeckoil  craTucTUkH. OCHOBHBIE  3aJayd  MaTeMaTHYECKOU
cTaTUCTUKHU. BpiOopounbiii meton. Crarucruueckoe omnucanue. Bpibopku. I'mctorpamma wu
noyurod 4yactoT. Craructudeckass (dmmupudeckas) GyHKUMs pacnpeneieHus. BpibopouHbie
XapakTepUCTUKU M ux pacnpenenenus. CocrositenbHble, 3((EKTUBHbIE CMEIICHHbIE W
HECMEIICHHbIE OLIEHKH MapameTpoB. CTaTHCTUYECKOE CpelHee, CTaTUCTHYecKas TUCHepcus U
CTaTHUCTUYECKOE CpeHEE KBAIPATUYHOE KaK TOYEUHbIE OLIEHKH HEU3BECTHBIX: MAaTEMaTHUYECKOIO
OKUJaHMsl, JUCIIEPCUU, CPEIHEro KBAaApaTUYHOTO OTKJIOHEHUs. [loBepuTenbHbIE UHTEPBANIbI U
MHTEpBAJIbHbIE OLIEHKH. JlOBEpUTENbHBIE OLIEHKW HEU3BECTHOW BEPOSTHOCTU IO OOJBIIMM
BbIOOpKaM. JloBepuTenbHas OLIEHKa MAaTEMaTUYECKOTO OKUJaHUS MIPU HEU3BECTHOM JAUCIIEPCU.
JloBepuTenbHas OLEHKAa CPEAHEro KBAJAPAaTUYHOIO OTKIOHEHUS. TouHble BBIOOPOUHBIE
pactipenenenus: Creromenta (t-pacmpenenenue), Pumepa-Caeaexopa (F-pacnpenenenue),
[Mupcona (y*-pacnpenenenne). [IpoBepka CTATHCTHYECKUX T'MIIOTE3. MaTeMaTHYeCKUe METOIbI
MIPOBEPKU CTATUCTHUECKUX TUIOTE3. DIEMEHThI TEOPUH KOPPEISALUU.

2.2. KopnopatuBHbie HHPOPMALHMOHHBbIE CHCTEMbI

1. Oranbl co3nanuss MHGOPMALMOHHBIX cUCTEM. MeToaosorusi 00beMHO-KaIeHIapHOTO
mnanupoBanuss MPS u ee ocHoBHble monsTHs. Cucrembl kiacca MRP  (mmanupoBanme
MaTepUAJIbHBIX MOTPEOHOCTEN): TEPMHMHOJIOTHS, CTPYKTYpa, OCHOBHbIE ()YHKIMH, BXOJHBIE
aJIeMEeHTHI U pe3ynbTarhl padoTel MRP-niporpammel. Crangapt MRPII (cuctema mimanupoBanust
IIPOU3BOJICTBEHHBIX PECYPCOB MPEANPUATHS): TEPMUHOJIOTHS, CTPYKTYpa, OCHOBHbIE ()YHKIIHH,
uepapxus maaHoB B MRPII-cucreme, oOpatnas cBs3pb (feedback) u e€ posr B MRPII-cucteme,
anroput™ pabotsl MRPII-iporpamMmel.

2. )Ku3HEeHHBIN IIUKI MPOTpaMMHOTO obecniedeHus. Moenu )KU3HEHHOTO UK. DTarbl
paspabotku I1O. Pa3paboTka crpareruu aBromaruszanuu npennpustus. IIporiecc BHeapeHus.
[IpoGnems! npu BHeapenuu I10.

2.3. MeToabl BBIYMCIUTENIbHOH MATEMATHKH U NNAKEThI PUKJIAJAHBIX IPOrpaMM

1. OcHOBHBIE TOHSTHUS U ONPENENICHUS BBIUMCIUTEIBLHOM MareMaTHKu. UYuciieHHble
METO/Ipl PELICHUSI YPABHEHHUM U CUCTEM YPABHEHUM.



Cucrembl JIMHEHHBIX anredpandeckux ypaBHeHHH. IIpsMble M UTepallMOHHBIE METOIbI
pemieHus. MeTox MpOCTBIX HTEpalMid JUIsl pPEHIeHUs CUCTEM JIMHEHHBIX ypaBHEHMI.
JloctaTouHO€ YCIIOBHE CXOJMMOCTH M TPUBEACHHE K CXOZSIIEHCS WUTEepallMOHHOM Qopme.
VYcnoBus OKOHYAHHS WTEpAlMOHHOW mporeaypbl. Moaudukanus 3ergens. OcoOeHHOCTH
pEILICHUs CUCTEM HEJIMHEHHBIX anreOpanyecKux ypaBHEHUI.

2. O0paboTKa 3KCIEPUMEHTAIbHBIX 3aBUCUMOCTEH.

HNuTepnonnpoBanue sKkCepUMEHTAIBHBIX 3aBUcUMOCTEN. [locTanoBKka 3amaun. [Tonarus
MHTEPHOJSIMM W DKCTPAmoOJBSILMHM.  Y3JIbl  HMHTEpHoJMpoBaHusa.  KycoudHO-IMHENHOE
uHTepnonupoBanue. MHTeprnonsiimoHHble NOJMHOMBL. ['paduyeckoe omnpeneseHne CTENeHU
nonvHoma. IloHsATHe  KOHEYHBIX  pa3HOCTEH.  AMNMPOKCHUMAlMs  AKCHEPUMEHTAJIbHBIX
3aBUcHUMOCTed. MeToJ HauMMEHbIIUX KBaJpaToB U ero Kpurepuil. CucremMa JIMHEHHBIX
ypaBHEHUH 1715 pacuéra Ko3PPUIMEHTOB allPOKCUMUPYIOLIETo nojauHoMa. MaTtpuuHas popma
pelieHus 3aJayd  anmnpoKCUMaluM METOJOM HauMEHbIIUX KBajpaToB. dopmupoBaHue
XApaKTEPUCTUYECKOM  Marpuubl.  BBIBOA ~ OCHOBHOrO  pacd4€éTHOr0  COOTHOIIECHUS.
AnropurMuzanusi 06pabOTKH SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

3. Yucnennsie MeTo 1l 1UGHepeHIMPOBAHNS U UHTEIPUPOBAHMUSL.

Uucnennoe auddepenuupoBanue. YucieHHbI pacyéT MPOU3BOAHBIX OJIHOMEPHBIX
¢GyHKIMI 1epBoro mnopsaka. UYMCIEeHHBIH pacy€éT 4YacTHBIX IPOU3BOJHBIX MHOTOMEPHBIX
¢GbyHkui. YucneHHbId pacyéT MPOU3BOAHBIX BBICHIMX MOPSAAKOB. DaKTOpbI, ONpPEEIIAIONINe
omnOKy uucieHHoro nuddepenurpoBanus. YnucieHHOe MHTErpUpoBaHue. YHCIEHHBINH pacyér
onpenenéuupix uHTerpanoB. lllar wunTerpupoBanus. YucineHHoe penieHHE OOBIKHOBEHHBIX
muddepeHInanbHBIX ypaBHEHUNW W UX cucteM. Meron Oiiepa. MoanduunpoBaHHBI METOT
Oiinepa. Merox Oinepa—Komm. Meton Pynre-KyrTsl 4 mnopsaka. @akTopbl, BIUSIOUIUME Ha
HAKOIUIEHHE OIIMOKU IPU YMCIEHHOM pelleHun Au(@epeHuanbHbIX YPAaBHEHUNH U UX CHUCTEM.
OcoOenHocTtH penieHus cucteM nuddepeHanIbHbIX ypaBHEHUH.

4. YucneHHble METO/Ibl OJJHOMEPHON M MHOTOMEPHOW ONTUMHU3AIUH.

[locraHoBKa 3agad OJAHOMEPHOM M  MHOIOMEpHOM ontumusauuu. Kpurepui
onTuMM3alMu. [ 1o0anbHbIe U JTOKanbHbIE ONTUMYMBI. Kitaccudukanus MeTo 0B ONTUMU3AIIH.
OnnomepHas onTuMu3amus. MeToa JIoKau3auy onTuMyMma. MeTo 30J0TOro cedeHusi. Meton
®ubonauuu. CpaBHEHHE METOJIOB OJHOMEpPHOM omTuMM3anuu. MHOromepHas ONTHMHU3ALIUAL.
NnnrocTpanus 4MCIEHHBIX METOA0B C IIOMOIIBIO JINHUM YpOBHS. MeToAbl NETEPMUHUPOBAHHOTO
noucka. Meroa MmooyepE€THOro M3MEHEHMsI NepeMeHHbIX. MeTon ckaHupoBaHus. CpaBHEHUE
METOJIOB JIETEPMHUHHMPOBAHHOIO MOMCKA. MeToabl IpaJlueHTHOrO MOoncKa. MeTon perakcarui.
Bri0op mepeMeHHON W 3HAKa HaIpaBJIEHWs IMOMCKAa HAa OCHOBE aHajIW3a 3HAYCHUN YaCTHBIX
MpOU3BOJHBIX. Merton rpaauenTta. Pacuér koopAauHAT HampaBieHUs JBWKEHUS K ONTHMYMY.
Meron nHauckopeimero crycka. CpaBHEHHE TPaJIUCHTHBIX METOJOB. METOIbI CIIy4aitHOTO
noucka. Meroa ciydailHbIX HampaBieHuid. Meton oOpatHoro imara. Meroa ciycka ¢
Haka3aHueM cliydyaiiHocThio. (CpaBHEHHE KJIAaCCOB YHCJIEHHBIX METOJOB MHOTOMEpPHOM
ONTUMM3ALMH. AJTOPUTMHU3ALINS PEILICHUS 3a]a4 ONTUMM3AIIH.

2.4. Uudopmatuka

1. KonupoBanue undopmanuu. Mubopmanus: ee BUObl M CHOCOOBI MPECTABICHUS.
KomupoBanue nndopmanuu. CucreMsl cHUCIeHUs. AJITOPUTMBI Mepexoja U3 OAHOM CHCTEMBbI
cuucieHus B Apyryroo. MammunHas apudmeruka (MaHTHCcca U NopsAaok). KonnuecTBeHHas oleHKa
nHpopmanuu. YpaBuenune Illennona. Jlormueckue omneparuu. OO03HAYCHHUS JIOTHYECKUX
onepauuii. [IpuoputeT BbINONHEHUS JJorHueckux onepaunid. CoctaBieHrne TabIUL HICTUHHOCTH.

2. XpaHnenue u 3amuThl MHPopMmanuu. PaioBble cUCTEMBI, (ailiibl, JECKPUITOPHL
XpaHeHue, apXuBaTOPbl U CPeICTBA 3aUIUThl MH(popManuu. [IpueMpl aHTUBUPYCHON 3allIUTHL.

3. BuyrpeHHue u BHENIHHE yCTpoHcTBa nepcoHabHoi DBM. OnepanoHHbIE CUCTEMBI.
VYnpapieHue onepanuoHHON CUCTEMOM.



2.5. ba3bpl TaHHBIX

1.OcHoBHbIe onipeaenenus. banku, 6a3pl JaHHBIX: KiacCU(DUKAIMS, apXUTEKTypa, COCTAB.

Wndopmanus, nanHple u 3HaHUsA. CucreMbl 00pabOTKM JaHHBIX. TpagUlIOHHBIE
¢aitnoBbie cucteMbl. ba3a naHHbIX U cucteMa yrpaiaeHus 6azamu aaHHbIX — CYB/l. ®ynkuun
CYB/l. banku nannbix. CoctraB OanHka JaHHbIX. COBOKYIHOCTb CpEACTB OaHKOB JaHHBIX.
Knaccudukanuss 6aHkoB naHHBIX. Poiap OaHKOB JaHHBIX B HH(OPMALMOHHBIX CHCTEMaXx.
TpexypoBHeBasi apXUTEKTypa: BHEIIHUHN, KOHIENTyaJIbHbIIl BHYTPEHHUI YPOBHU OaHKa JAHHBIX.
TpeOGoBanus k 6aHKaM JaHHBIX U MOKa3aTelu 3PPEKTUBHOCTH.

2. IInanupoBaHue, NPOEKTUPOBAHUE U aIMUHUCTPUPOBAHNE Oa3bl JaHHBIX.

Oranbl JKM3HEHHOTO LMKJIA M MpOoeKTHpoBaHUsl 0a3bl JaHHBIX. [IpoexTupoBaHue
npwioxenus. Bpibop CYBJl. AnMuHucTpupoBaHHe ITaHHBIX. AJIMHHHCTPUPOBAaHHE Oa3bl
JAHHBIX.

3. Mojienu TaHHBIX U IPOEKTHUPOBaHUE 0a3 JTaHHBIX.

[Tonsitne monenu AaHHbIX. OOBEKTHBIE MOJEIM AAHHBIX: MOJEIb TUIA «CYIIHOCTh —
CBS3b», CEMaHTHYeCKas MOJENIb, (QYHKIMOHAJIbHAs MOJENb, OOBEKTHO-OPUEHTUPOBAHHAS
Mozenb. MoJienu Ha OCHOBE 3allMCel: ceTeBas U UepapXudecKkas MOJENIN JaHHBIX, PESILIMOHHAS
Mozenb AaHHbIX. KoHuentyanbHoe MopenupoBaHue. @Du3nueckre MOJECIU  JaHHBIX.
Pensmonnass Mozaens AaHHbIX. OCHOBBI PESIMOHHON anreOpbl. PensiiiMoHHOE HcYHCIEHUE.
Wcuncnenue otHomeHuid. OCHOBHbBIE ONEpalMi HAJl OTHOUICHUSIMH: OObEIMHEHUE, Pa3HOCTD,
JIEKapTOBO IIPOU3BE/IEHUE, IPOCKIIUS U CEIEKIH.

4. Meto10510T1sI MPOEKTUPOBAHUS PEISIIMOHHBIX 0a3 TaHHBIX.

[IpoextupoBanue CTpyKTypbl 0a3 mAaHHbIX. [loaXxonpl «OT mpeaMEeTHONM o01acTu» U «OT
3ampoca». HMuadonorudyeckoe wmojaenupoBanue. Jlartamormueckas wmonaens 0a3bl  JTaHHBIX.
Omnpenenenue coctaBa nHPopmannonnoit 6a3er u BeIOOp CYBJl. Hopmanuzamusi OTHOIICHUH.
OyHKIMOHATIbHASL 3aBUCUMOCTh JIaHHBIX. AHOMaIUM MojauduKanuu JaHHbIX. JleKoMmo3uuus
oTHomeHu. HopmanbHbie GOpMBIL.

5. ®usnyeckas OpraHv3anus 1aHHbIX.

dailsioBble CTPYKTYpHI 17151 XpaHeHUsI HHPopMauu B 0azax naHHbIX. IHaekcHbIe dailibl.
WNuBeptupoBannble cnucku. becdaiinoBas opraHu3zanust XpaHEHHs] JAHHBIX. OKCTEHTBl H
cTpanulbl. butoBeie crpanunpl. Ctpykrypa xpanenus aanHbix B CYBJl Oracle u MS SQL
Server.

6. YrpaBiieHue JaHHBIMH B 0a3ax TaHHBIX

BBenenue B s3biku ynpasiieHus AaHHbIMU. BBenenue B si3pik QBE. BBenenue B si3bIk
SQL. Haznauenue, ucropus u ctanaaptsl s3bika SQL. 3anuce SQL-onepaTopos.

S3pIk ompeneneHust AaHHbIX. MneHTudukaropsl s3pika. Tunbl naHHBIX. OCHOBHBIE
onepatopsl si3pika DDL. SI3pik MaHunynupoBaHus JaHHbIMU. OCHOBHBIE ONEPATOPbI S3bIKA
DML. IIpoctsie 3ampocel. CopTupoBKa pe3ynbTaroB. Beruucnsemsle Gpynkuuu. ['pynnupoBanue
pe3ynbraToB. I[lomzanpocsl. MHorotaGnuunble 3anpockl. KoMOMHUpOBaHUE pE3yAbTUPYIOLIUX
tabnuu. M3Menenue conep:kumoro 0asbl gaHHbIX. [Ipencrabienus.

7. ATMUHHCTpUpOBaHUE 0a3 TaHHBIX.

HNuuamuuecknit  SQL, ympaBnenne poctynoM. Baempenme SQL-omepaTtopoB B
NpUKIagHble nporpammbl. OCHOBHBIE KOHLENUuU auHamuueckoro SQL. [Iunamuueckue
Kypcopsl. IIpenocraBienne NpuBUIETHii IOJIb30BATEISAM.

2.6. KomnboTepHble CHCTEMBI M CETH

1. Kommnsrorepuele cetn. KoMMyHuKanvoHHas cpefa W nepenada JaHHbIX. llonstme o
KoMIIbloTepHOW  cetu. HasHauenme u  koHuenuus nocTpoeHuss cetu. Cucremsl
LEHTPAJIM30BaHHOM U  pacnpesesieHHoN o00paboTku gaHHbIX. (OOoOLIEHHAas CTPYKTypa
KOMITIbIOTEPHBIX ceTell. Knaccudukanus KOMIbIOTEPHBIX CETEH.

2. Mogenb B3aumojeicTBusl OTKpBHIThIX cucteM (OSI). ApxuTekTypa BbIYUCIUTENbHOMN
cetu. Xapakrepuctuka ypoaeut monenu OSI. [lepenaya naHHBIX MO CETH.

3. T'nmoGanbHble BBIUMCIUTEIbHBIE CETU: KAaHAJbl CBSI3U, TEXHOJIOTHS MEpeAaydl TaHHBIX,
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KoMMyTalus naketoB. [mobanbHas cetb HTEpHET: apXUTEKTypa, aipecamusi KOMIBIOTEPOB U
pecypcoB, MPOTOKOJIBI, CEPBHCHI.

2.7. SI3bIk nporpammupoBanus C++

1. Benenue S3pik mporpammupoBanuss C ++. Onementsl s3pika C++. Andasur,
KOHCTaHThI, mepeMeHHble. CTpykTypa nporpammsl (Juist MS-DOS): - noaxitoueHue 6uOiInoTex,
GyHKIMS main, JIEKCEMbl, MNPUHLMIBI CO3JaHUS (DPYHKUMN, BBI3BIBAEMBIX U3 TJIaBHOU
nporpaMMbl. OOMeH naHHbIMM B GyHKUMSIX. Monenn namsTH. BuOmmoTeku craHIapTHBIX
¢byHkuuit s3pika. [IpuHnune! ux knaccudukanuy U Bbi3oBa. Bo3BpaiiaeMble 3HaueHUS GYHKLIUHN.

2. CtpyktypHOe€ nporpamMmupoBanue. basossie cpencrpa sizpika C++.

Tunel nanHeix. Onepauuu s3blKa: — MaTeMaTHMYECKUWE W JIOTMYEcKHe. BripaxeHus.
[IpuHIMIBI UCHIOJIB30BAaHUS ONEpalil U CTaHIAPTHHIX (QYHKUIUN B BbIpakeHUsX. OnepaTtopsl
s3plka (COCTaBHOM, oOIepaTopbl IUKJIA, YCIOBHBIE OIEPATOpPbI, OINEpPaTOphl IMepexoja,
nepexytoueHuss M Bo3Bpara). [IpeoOpasoBanue TuNoB. MoayabHOE HNPOrpaMMHUPOBAHHE.
Oynkuuu. OOMeH JnaHHbBIX B (QyHkumsx. Omneparop return. Ilepegaua wmudopmanum no
3HAYEHUIO, MO YKa3aTeslo, MO CChUIKE. YKa3aTeau U MacCUBbl. [IpMHIMIBI KCIOJIB30BAHUS
CUMBOJIbHBIX CTpPOK. /lupekTuBbl mpemnpoieccopa. YciaoBHas koMmnuiasius. O6iactu 1edcTBuUs
uaeHTugukaTopoB. BHemnue oObsBiaeHus. [lonmenoBanHbie 001acTH.

3. OOBEKTHO-OPHEHTHPOBAHHOE TMpPOTpaMMHUpoBaHue. WHKancyisius W KJIaccChl.
OyHKIMU-wWIeHbl Kiacca. JlpyxectBeHHple (QyHKmuu. KOHCTPYKTOpBI W JECTPYKTOPHI.
[leperpy3ka koHcTpykTOpoB. CraTmueckue uieHbl kiacca. [lpuHuummnel co3gaHust oOBEKTOB.
Mexanu3m HacienoBaHusi U wepapxus kiaccoB. Kmrounm poctyna private, protected:, public:.
[leperpyxaemble GyHKIIUU — WiIEHbI Ki1accoB. MHokecTBeHHOE HacnenoBanue. [lomumopdusm u
BUpTyalbHble (QYHKIMH. YucTble BUpTyanbHble QyHKUMH. [losmMOpdu3M M MHOKECTBEHHOE
HacienoBaHue. Yrenue u 3anuch uHPopmauuu u3 (dainos. IloToku (cTaHmapTHBI U
oTKpbIBaeMblif). OTKpbITHE U 3aKpbITHE Qailna. [lepemerienne yka3zatens BHyTpH (aiiia.

2.8. OnepanuoHHbIEe CUCTEMbI

1. @aitnoBas cucrema. BBoa-BeiBoj. OmnepatuBHas mnamMaTh. DaillioBble CHCTEMBI.
Crpykrypa ¢aitnossix cucreM FAT (File Allocation Table — «rabnuua pazmenienus aiaony)
nu NTFS (New Technology File System — «dailioBasgs cuctema HOBON TEXHOJIOTUNY).
Nudopmanmisi 0 COCTOSTHUU KECTKOTO JUCKA, YUCIO CEKTOPOB, KIAcTepoB, a0pokek. API
(application programming interfaces — mporpamMHblii HHTepQeEic npunoxkeHus), QyHKIUU
pabotel Cc (QaiitaMu M Katajoramu (CO3/aHMe, yOaJIeHUE, TEPEeMEIICHHE, KOMMPOBAHUE,
MoJlyueHue U u3MeHeHue aTpuOyroB). Pabora c¢ 3amumieHHsiMu aaHHbiMH. [louck, ynanenue,
nepeMenieHre, Co3JaHue YCTaHOBKa arpuOyToB, mnoixydeHue wuHbopmanuu o (daitmax. Ha
npuMepe onepauoHHoi cucreMbl Windows.

2. CoOpITuiinas moaens WINDOWS

[Tponiecc u motok. [lonsarue "mponecc" u "moTok". Pomurensckue u gouepHue MOTOKH,
nepeada WHGOPMAIMM MEXIY ITOTOKAMH, TOPOKICHHBIMH PA3IMYHBIMH TPUIOKCHUSIMH,
nepenaya MHGOpMalMK MEXIY MOTOKaMHU B OJHOM mnpuioxeHuu. Jleckpunropsl. Co3naHue
IIPOLIECCOB U TOTOKOB. MHOIONOTOYHBbIE NPUJIOKEHHUS: YyIpaBieHHE W CcHUHXpoHu3auusa. Ha
npuMepe onepauoHHoi cucreMbl Windows.

5. Aunamuueckue OubnuoTeku. [loHSATHS, TMHAMUYECKOE U CTATUYECKOE MOJKIIOYCHHE
onbmuoTeyHbix QpyHkiui. Co3aHne CUCTEMHBIX JIOBYIIEK (JIOBYIIKA Ha paOOTy KIaBHATYPHI,
MBIIIIY, JOBYILIKA, OTCIEXHUBaoLas padoTsl ¢ (daitnaMmu). MHOrONMOTOYHbBIE JTOBYILKH, CKPBIThIE
noByuiku. Ha npumepe onepaunonHoi cuctemsl Windows.



3. BOITPOCHI AJIA NOATI'OTOBKHU K BCTYIIUTEJIbHBIM UCIIBITAHUAM

1. MaTremaTu4eckasi CTAaTUCTUKA

1. Tlpemmer wmartematuyeckod cratucTHKA. OCHOBHBIE 3aJaydl  MaTeMaTHYECKOM
cTaTucTUKHU. BpiOopounbiii meton. Crarucrtuyeckoe omnucanue. BpiObopku. ['mctorpamma u
noyurod 4yactor. Craructudeckass (3mnupudeckas) QyHKUUsS pacrpezneneHus. Boibopounsie
XapaKTepUCTUKU M ux pacnpenenenus. CocrositenbHble, 3((EKTUBHbIE CMEIICHHbIE W
HECMEIIEHHbIE OLIEHKU [TapaMeTPOB.

2. CraTUCTUYECKOE CpeIHee, CTAaTUCTUYECKas JAUCIEepPCHs U CTAaTUCTHYECKOE CpelHee
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MaTEMaTH4YECKOTO 0KHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOTO OTKJIOHEHUs. JloBepUTeIbHbIE HHTEPBAJIbl U HHTEPBAJIbHBIE OILICHKH.

3. Tounsie BbIOOpOuUHBIE pacmpenenenus: CrpiogeHTa (t-pacnpenenenue), Dumepa-
Cuenexopa (F-pacnpenenenne), Ilupcona (y*-pacnpenenenue). IIpoBepka CTaTHCTUUECKUX
runore3. MaTemaTHueckue METOJAbl MPOBEPKU CTATUCTHUYECKUX THUIOTE3. DJIEMEHTHl TEOPUHU
KOPPESALUU.

2. KopnoparuBHbie HH(pOPMaLIMOHHbIE CHCTEMbI

4. Dranbl co3naHus MHGOPMAUMOHHBIX cUCTeM. OCHOBHBIE CTaHIAPTHI JJISl MOCTPOEHUS
KOPHOPATUBHBIX HHPOPMAILIMOHHBIX CUCTEM.

5. Xuznennslil nuki nporpamMmmuoro obecrneuenus (I10). Monenu )Ku3HEHHOTO LIUKIIA.

3. MeTobl BBIYUCIUTEIBbHON MATEMAaTHKH U NAKEThI NPUKJIAJHBIX IIPOrPaMM

6. Metoapl pemnieHus CHUCTEM JIMHEWHBIX alreOpandyeckux ypaBHeHuU. Meroawl ["aycca,
l"aycca-3eiaens.

7. YucneHHoe peuieHue OOBIKHOBEHHBIX NU(p(EepeHIHATbHbIX yYpaBHEHUH M UX CUCTEM.
Meton Oinepa. MoauduimpoBanuslii metos Ditnepa. Meron Oitnepa—Komu. Meron Pynre—
KyrTtsl 4 nopsika.

8. Anmpoxcumarnus dKCIIEpUMEHTAIBHBIX 3aBUCUMOCTEW. MeTo1 HAMMEHBIINX KBAIpaTOB U
€ro KpUTEpHUH.

9. Mertopl onTumMu3aluu GyHKIMU OJHOU nepeMeHHOW. MeTo Iokainu3anuu 3KCTpeMyma.
Meton 30m0TOrO ceueHus. MeToJ MOMCKAa TOYKH D3KCTPEMyMa C HCIOJIb30BAHMEM YHCEIN
duboHauyu.

4. Uupopmatuka

10. Cuctembl cuucienus. Uro Takoe cucrema cuMcieHus. ba3uc cucTembl CUMCICHUS.
OcHoBHbIE cUcTeMbl cuucieHud. [lepeBoa U3 NecATHUUHBIN CHCTEMBbl CUHMCIEHUS B JIBOUYHYIO,
BOCBMEPHUUHYIO M IIECTHAALATEPHUUHYIO U 00paTHO. YIPOLIEHHBINH MEPEBOJI MEXAY ABOUUYHOM,
BOCBMEPHUYHON U HIeCTHaaUaTepuyHON cucteMoil. CiioxeHHe, BBIUYUTaHUE U YMHOKEHUE YHCEeN
B Pa3JIMYHbIX CUCTEMAaX CUHUCIICHHUSI.

11. Jlornueckue onepanuu. O003HadeHUsI JJorHyecKux omnepaiuil. [lpuopurer BhIIOTHEHUS
nornueckux omneparuid. CoctaBieHue TabJInIl KCTUHHOCTH.

12. MamunHast apudmerrka (ManTucca u nopsaaok). Konuuecrsennas onenka nHpopMaluu.
VYpaBuenue lllenHoHa.

5. ba3bl JaHHBIX

13. baza ganneix u cuctema ynpasieHus: 6azamu nanHbix — CYBJ[. @ynknuun CYB/l. banku
nanHbiX. CocraB Oanka maHHbBIX. Krnaccuduxanus 0aHKOB gaHHBIX. Poyib 0aHKOB JaHHBIX B
MH(QOPMAIIMOHHBIX CHUCTEMaxX. TpexypoBHEBas AapXUTEKTypa: BHEIIHHWM, KOHIENTYaIbHBINA
BHYTPCHHUH YPOBHH OaHKa JIaHHBIX.

14. Monenn nmaHHbIX. Mojenun Ha OCHOBE 3alUCed: CeTeBas M HepapXuuecKas MOICIH
TAHHBIX, PEJIAIIMOHHAS MOJIECh JAHHBIX.



15. Metonionorust  MpPOEKTHUPOBAHUS  PEISUMOHHBIX 0a3 naHHbIX. MH(osnornueckoe
MoJienupoBanue. Jlatasornyeckas Moelb 0a3bl JaHHBIX.

16. ®aiinoBble CTPYKTYpHI Ui XpaHeHus nHdopmaluu B 6a3zax JaHHbIX. HeKCcHbIE (ailibl.
WNuBeptupoBanHsble criucku. becgaiinopas opranu3anus XxpaHeHUs JaHHbIX.

17. YopaBnenue JnaHHBIMM B 0a3ax  JaHHbIX. SI3BIKM  yIpaBJI€HUS  JAHHBIMU.
WNnentuduxatopsl s3pika. Tumnbl gaHHBIX. AIMUHUCTpUpOBaHHE 0a3 AaHHbIX. JlMHamuueckue
Kypcopsl. IIpenocraBienne NpuBUIIETHii 10JIb30BATENSAM.

6. UH(POKOMMYHHUKALMOHHBIE CHCTEMbI U CETH

18. Kommnbrorepusie cetn. KoMMyHMKanMoHHas cpena W Iepenada JgaHHbIX. [loHsATHE O
KoMIIbloTepHOW  cetu. HasHauenme u  koHuenuuss nocTpoeHuss cetd.  Cucremsl
LEHTPAJIU30BaHHOM W pacmpenesieHHo o00paboTku gaHHbIX. (OOoOLIEHHAas CTPYKTypa
KOMITIbIOTEPHBIX ceTell. Knaccudukanus KOMIbIOTEPHBIX CETEH.

19. Moaens B3aumopencTBusi OTKpbITBIX cucteM (OSI). ApXuTekTypa BBIYMCIUTEIBHOMN
cetu. Xapakrepuctuka ypoBaer monenu OSI. Ilepenava nanHbIX MO CETH.

20. I'moGanbHble BBIYUCIUTEIbHBIE CETH: KaHalbl CBS3HM, TEXHOJOTUS IEpenadyd JaHHbBIX,
KoMMyTauus nakeroB. ['obanbHas cerb VIHTEpHET: apXUTEKTypa, agpecalus KOMIBbIOTEPOB U
PECYpCOB, IPOTOKOJIBI, CEPBUCHI.

7. SAA3bIk nporpammupoBanus C++

21. OnemenTsl s3pika CH++. AndaBuT, KOHCTAHTHI, NepeMeHHble. CTpyKTypa IpOrpaMMbI
(mms MS-DOS): noakmtouenne OuOMMOTEK, (YHKIUS main, JIEKCEMbl, MPUHLUIIBI CO3/aHUs
(GyHKIMH, BBI3bIBAEMBIX U3 TVIaBHON Nporpammbl. OOMEH JaHHBIMU B (DYHKIIUSIX.

22. bazoBeie cpeactBa sizbika C++. Tunbl naHHbIX. Omnepanuu s3bIKa: MaTeMaTUYeCKUE U
norudeckue. Boipaxkenus. [IpuHIMIBI MCNOJIB30BAaHUS ONEpaluil U CTaHJAPTHHIX (QYHKUIUN B
BbIpakeHusAx. OmnepaTopsl s3bIka (COCTaBHOM, ONEpPaTOpbl IUKJIA, YCIOBHBIE OIEPATOPHI,
oIrepaTophl Mepexo/1a, NepeKtoueHus u Bo3Bpara). [IpeoOpa3zoBaHue TUIIOB.

23. Teopernueckue OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO IIPOrpaMMHUPOBAHUS.
[IporpamMmmMHuast peanu3anysi UHKANCYISALUU, HACIEOBaHUS U MOJUMOpPHU3Ma.

24. IloToxoBblil BBOA-BbIBOJ B C++. OTKpBITHE U 3aKpBITHE MOTOKA JUIsl YTeHUs U3 (ailna u
3amucu B (aii.

25. Onepatopbl BBIIECTCHUS W OCBOOOXKICHUS TaMATH JUIsl TIEPEMEHHOM M MacCHBa.
Vkazarenu. Onucanue ykazareneil. Kmaccel M uieHbl: (QYHKUMU-YIIEHBI, MOHATHE Kilacca U
00BEKTA.

8. OnepanuoHHbIe CHCTEMbI

26. Pabota B cucrteme Windows. ®aiinoBast cucrema. PaGora c¢ kartanmoramu. Co3paHue
CTPYKTYpBl OKOHHOTO npuioxenus. Coznanue uHtepgeiicHbIx 31emMeHToB. Pabora ¢ rpadukoil.

27. CoOpituiinas Mmoaens WINDOWS. Jleckpunropsl. [Ipouecc u notox.

28. BHyTpeHHHE U BHEIIHHME YCTpoiicTBa nepcoHanbHoii DBM. OnepannoHHbIE CHCTEMBI.
VYnpaieHue onepanuoHHON CUCTEMOM.
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