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BBenenue

[Iporpamma cocTaBieHa B  COOTBETCTBMM C  TpeOoBaHusiMH  DenepaabHOro
TOCYJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIApTa BBICIIErO MPO(PECCHOHATBHOTO 00pa30BaHMA

no HanpasieHuto noarotoBku 09.03.01 — «MupopmMaTHKa U BEIYUCTUTENIbHAS] TEXHUKAY.

He.]'ll/l " 3a/1a91 BCTYIMUTE/IbHBIX HCNBITAHUI

BerynurensHble  UCHOBITAaHUSA — NPEJHA3HAYEHbl Ul ONPENCIICHUS  yPOBHS
MOJrOTOBJICHHOCTH aOUTYPHEHTA M MPOBOJSATCS C IENBIO ONPENEIeHUsI COOTBETCTBHS MPOpUIIs
M YPOBHS TOJYYEHHOTO UM OOpa3oBaHMs UId JalbHEHIIero oOy4eHus B Marucrpatrype mo

Hanpasienuio 09.04.01 — «MupopmaTHKa U BEIYUCTUTENbHAS TEXHUKAY.

Conepmanne BCTYIIUTEJIbHBIX HCIBbITAHUM

OrneHka ypoBHsS 3HAaHUH MPOBOIUTCS B BHUJAE MEXKIUCUUIUIMHAPHOTO BCTYMHUTEIHHOTO
9K3aMeHa. B OCHOBY mporpamMmbl BCTYMUTENBHOI'O SK3aMEHAa MOJIOXKEHbl KBaTH(PUKAIMOHHBIC
TpeboBaHuss B oOnactu uHPOpMatuku, IBM u nepudepuilHbIX yCTPOHCTB, ONEparlHOHHBIX
CHCTEM, IPOTPaMMHUPOBAHUS, CETEH U TEIEKOMMYHUKAIUH, 3aUThl HHpopMaluu, 0a3 1aHHbBIX,
npenbsBisieMble K OakanaBpam HampasieHus 09.03.01 — «MupopmaTHka ¥ BBIYHCIUTEIbHAS

TCXHUKA.

OO6mas ouenka nojcuuteiBaercs mo 100-0anapHOM MmIKane Kak cymMma 0ajioB IO BCEM

pasaciiaM BCTYIIUTCIIbHBIX HUCITLITAHM.

Paznen 1. JluckperHasi MaTeMaTHKA U MAaTEeMATHYECKAsl JIOTHKA

MHosectBa. OcHOBHBIE onpezaeneHus. [lekapToBo npousBeaeHe MHOKECTB. OCHOBHBIE
olepaly Ha MHO)KECTBax, UX cBoWcTBa. OTHOIIEHNs. buHapHbIE OTHOIIEHUS M UX CBOWCTBA.
[TpumMepbl MHOXECTB M OTHOIIEHUH. DYHKUUU anreOpbl JIOTHKH, CIOCOOBI WX 3a/laHUs.
QDuKTUBHBIC u CYILLIECTBCHHBIE apryMEHTHI. Anroputm IIPOBEPKHU Ha
CYIIECTBEHHOCTH/(PUKTUBHOCTD. DieMeHTapHbIe AByxMecTHbie DAJI. KoMOMHAIIMOHHBIE CXEMBI.
[Tpumep komOMHAIMOHHOW cxeMbl. Jlornka Bbicka3piBaHui. [IpuMepsl BBICKAa3bIBAaHUN M UX
NPEJCTaBICHUE C MOMOMLIBI0 (QYHKIMHA anreOpsl Joruku. OCHOBHBIE 33Jaud MaTeMaTHYECKOU

norukd. MuHMMu3anust GyHKUUN anreOpbl JIOTHKH, Lelb U KPUTEPUH MUHHMHU3ALUHU, OOIIHe
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noaxoasl. Omnpenenenne MuHuMmuzanuu B kiacce JIH®: nmokpeitue, umrunkantsl, CxJIHO,
TAH®, MAH®. I'padsr. CnocoOwl 3amanus rpados. OmnpeneneHue W NpUMEpHl 3a1ad Ha:
nzoMopusM rpadoB, JOCTHKUMOCTh M KOHTPAOCTHXKUMOCTh BepUIMH B rpade. CBI3HOCTh H
CHJIbHBIC KOMIIOHEHTHI B rpade, KoHaeHcanus rpada, TOMUHUPYIOMIKUE U 0a30BbIE MHOXKECTBA
rpaga. OnpeneneHre U IpUMepsl CoJepKaTeIbHBIX MOCTAaHOBOK 3aaa4. [loHATHE KpaTdaliiero
nytd B rpade. Anroput™m JledkcTphl. 3amaua KOMMHBOsDKEpa. MeTol BeTBEH M TpaHUIL.
['aMunbTOHOB MyTh B rpade u ero mouck. JitiepoB myTh B rpade. YCIOBUS CyIIECTBOBAHUS.
Anroputmbl noucka. Ilpumepsl 3amady Ha ['aMuiabTOHOB M OiinepoB nyTh. Mcuncienue
NPEIUKaTOB NepBOro nopsaka. HopmanbHubie (GopMbl, anropuTMbl npuBeneHuss K HUM. CBs3b
JIOTUKU IPEIUKATOB C ECTECTBEHHBIM s3bIKOM. IIpumepsl 3amad Ha JIOTMKY IIPEIMKATOB.
@opmanu3anys MOHATUS aNropuTMa, MamuHa TeropuHra, Tesuc Yepua. AINTOpUTMHYECKU
HepaspeluMble MPOOIEeMbl, Mepbl CI0XHOCTH AalTOPUTMOB, JIETKO W TPYIHOPa3pelIMMbIe
3amayM, kiuaccel 3amad P u NP, NP - monHple 3agaud, MOHSATHE CIIOKHOCTH BBIYMCIICHUIM,

3¢ (heKTHBHBIC AITOPUTMBI.

Paznen 2. UnpopmarTuka

KomnyectBo u  kadectBo wuHpopMmaruu. EnuHunsl  u3mepeHuss HUHGOPMAIHH.
Nudopmanus u sHrponus. Popmyna Xaprau. KommdectBo unpopmanuu mno IllenHony.
JlBonunsblii andasur. KonupoBanue TekcToBbIX AaHHBIX. Komuposanue umcen. Ilo3unmoHHbIe
CHCTEeMBl cuHcieHus. MeToapl mepeBona umcen. JIBouunas apudmeruka. Koapl: mpsmoit,
OoOpaTHBIN, [OMOJHUTENbHBINA, MoAu(UUIUpPOBaHHBIH. ONTHMaIbHOE OCHOBAHUE CHCTEMBI

CUMCIICHUS.

Paznen 3. 9BM u nepudepuiinbie ycTpoiicTBa

Ocuosablie y31b1 LI u ux nHaznagenne. Komanaer DBM: apudmeTnueckue, T10THIeCKHE,
[epexo]a, CBA3b IPOrpaMMbl C noanporpaMMon. @opMarbl KOMaHJI, agpeCHOCTb KOMaHZ.
Crnoco6br  ampecanuu. OCHOBHBIE CTaJMM  BBINOJHEHHS KOMaHAbl. MuUKpomporpamma
BBIMIOJIHEHUS] KOMaHJ C WHAEKCHOW ajpecammeld. [lpuHmmn paboTel Oioka ycTpoiicTBa
ynpasinenus (bYVY). Mukponporpammuas peanuzauus bYY. 'opusoHTanbHas U BepTHKaIbHAs
peasnzanust  MukpomnporpammHoro  bYVY. Cxemnas peammzauua bYY. CpaBHeHue

MUKPOIPOTPaMMHOM M cxeMHOU peanmuzauuu BYY. AJIY — HasHaueHue, KiacCUUKAIMSL.
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BrimonHenue onepanuii CloKeHHs, BBIYMTAHHUS HAJ YHUCIaMU C (DPUKCHPOBAHHOM TOYKOH ¢
UCTIOJIb30BAaHUEM OOpPAaTHOTO U JOMOJHHUTEIBHOTO KoxupoBaHus. OmpenaesieHue mepernoHeHus..
AJIY nnst BHIIOJHEHHUS ONEPAllUi YMHOKEHUSI HAa YHUCIaMU ¢ (PUKCUPOBAHHOM TOUKOM. UeTsipe
crioco0a BBIMOJIHEHUS] ONepaluu yMHOXeHHA. Mukporporpamma. AJIY s BBINOTHEHUS
OIepaLuy JeNICHHUs Ha YUCIaMU ¢ (UKCHPOBAHHOM TOUKOH. JleleHne ¢ BOCCTAaHOBJICHUEM U 0e3
BOCCTAHOBJICHUSI OCTAaTKa. MHMKpOIIpOrpaMMa BBIIIOJIHEHMS omepauuu  jaeieHus. Popmar
MPEJCTABJICHUSI YHMCENI C IUIABAKOLIE TOYKOM. MaHTucca, NOpSAOK, CMELICHHBIM MOPSIOK.
Jlnana3zoH ¥ TOYHOCTb. BhIMonHeHue apupMeTHYECKUX ONepalnuii Haj YUCIaMU C TUIaBaoLIeH
TOUYKOH. YcJoBUE MepenofHeHus paspsiaHoi ceTku. [IpuHuumnsl oOpa®OTKM TpephIBaHUN B
OBM. Opranusanus CUCTEMBI NIPEPHIBAHUI C MOMOIIBIO «CTaPbIX» U «HOBBIX» AUYEEK MAMSTH.
CrekoBblil MeXaHU3M opraHuzauuu npepeiBanuil. [Ipsmoil noctyn k mamsatu. OpraHuzanus
CHUCTEMBI BBOJIa-BbIBOJA. KaHanbHBIN BBOJ-BBIBOJ: CEJIEKTOPHBIN U MYJIbTUILUIEKCHBIN KaHAJIBI.
MarucTpainbHblii, paguanbHbBIi  BBOIA-BBIBOA. IlapajuienpHple IOPTHL  BBOAA-BBIBOJA CO
CTpOOMpPOBAHMEM, C TTOJTHBIM KBUTHpOBaHUEM. KOHTpOIUIEpH! MOCIe0BaTeIbHBIX HHTEP(HEHCOB.
Hepapxuueckas cuctema namsatu. Jlormueckas u BupTyanbHas namsaTb. CTpaHU4Hasd,
CerMEHTHasT M CErMEHTHO-CTpaHMYHas OpraHu3alnus namsiaTh. AJnpecHoe oOpaiieHue K
uepapxudeckoil mamaru. Opranmsanus KOIll-nmamstu. Anroputmsl 3amermneHus. bydepnas
HaMsTh MPSIMOTO COOTBETCTBHUS, CEKTOPHBII, aCCOLIMATUBHBIN U TPYIIIO-aCCOIMATUBHBINA CIIOCOO
oroOpakeHHs onepaTUBHOW mamsaTH. KoHBeliepHOe M MapajuleidbHOE BBINOJHEHHE ONEpaIHii,
KOMaHJ, nporpaMM. MexXKOMaHIHasi  3aBUCUMOCTh:  MH(QOpPMALMOHHAs, pecypcHasd,
nporpammHas. [lucreruepusanus KoHBedepa. biok ycTpolicTBa ymnpasieHus. BpemeHHbIe
npobnembl. Cunxponuzanus. MeiHppeiimbl. KiactepHble apXUTEKTyphl. ACCOLMATHBHEIE,

MaTpuuHsble, BekTopHble DBM. Cynep-OBM.

Paznea 4. OnepanuoHHbIe CHCTEMBI

Apxurekrypabie ocodeHHocTH OC. MoOHOIMTHOE siipo. MUKpoOsiepHas apXHUTEKTypa.
Hano-aapo. Ok3o0-aapo. Ilponeccsl. Omnepauuu Haj IpoleccaMu, KOHTEKCT —Ipoliecca,
OJIHOPA30BbIE M MHOropas3oBble onepauuu. llepexmroueHne koHTekcra. IlnmanupoBanue
IIPOLIECCOB: YPOBHU IUIAHUPOBAHMS, KPATKOCPOUHOE U JI0JITOCPOUYHOE IIIaHupoBaHue. Kpurtepun
IUIAHUPOBAHMS TPOLECCOB U TpeOoBaHUS K aidroputMam. IlapameTpsl IIaHUPOBAHUSL.
BeiTecHsIOIIEE M HEBBITECHAMOIIEE IIaHUMpoBaHuEe Ha mnpumepe ainroputmoB SJF u SRT.
Anropurmbl mnanupoBanus: FCFS, RR, npuopuretHoe nnanupoBanue. Kputuueckas cekuusl.

OpFaHI/BaHI/ISI B3aUMOUCKIIIOUCHUA JIs1I KPUTUUCCKUX YYACTKOB. YcnoBue nporpecca, yCcioBue
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OTPaHMUYEHHOr0 OXHJaHus. 3anper npepbiBaHui. Ausroput™m llerepcona. MexaHu3mbl
cuaxponmnzanuu. Cemagopsl. Pemenne npoOieMbl «IIpON3BOAUTENb-TIOTPEOUTENH» ¢ TIOMOIIBIO
cemadopoB. Mouutopsl. Coobmiennst. Tynuku. Pa3aensemMbie u BIZIeIEHHBIE PECYPCHL. Y CIIOBUS
BO3HUKHOBEHUS TyNnUKOB. bopbba ¢ Tynukamu. AnroputMm 6ankupa. [IpenorspaiieHue TynuKoB
32 CYeT HapyIIEHHUs YCIOBUII BO3HMKHOBEHHs TynHKoB. OOHapyXeHHEe TYNMUKOB. Penykims
rpada MOBTOPHO HUCIOJB3YeMBbIX pecypcoB. Moaens Xonra. BoccTaHoBieHue mocie TYMUKOB.
Cxewmsl yrpaBieHus naMaTbio: Cxema ¢ (PMKCUpOBaHHBIME pazaenamu. OBeprieliHas CTPYKTYpa.
Junamuueckoe pacmnpeneneHue. CponuHr. CxeMa ¢ HNEPEMEHHBIMM pasfelaMu. AnnaparHo-
HE3aBHCHMBII YpOBEHb YNPABIEHUS BUPTYyalbHOW MaMAThIO. VCKIouMTENbHBIE CUTYyallMH NpU
pabote ¢ mamsThio. CtpaHnyHoe HapyuieHue. CTpaTeruu ynpaBlIeHUs CTPAaHUYHOM MaMSATHIO.
AnroputMmbl 3amenieHust crpanui: anroput™m FIFO, Anomanus bwisau; onTuManbHBIN
anroputy™; anroputmsl LRU, NFU. Onpenenenue npaiisepa yctpoiictBa. Mecto npaiisepa B OC.
CumBonbHbIH, briounsiit, CeteBoil npaiiBep. BzaumoneiictBue apaiisepa OC u o0opyaoBaHus:

MOPTHI ¥ IAMATh BBOJa-BBIBOJA, 00paOOTKa MpEphIBAaHUM.

Paspea S. IlporpammupoBanue

O060CHOBaHHOCTh THUIIOB JIAHHBIX B SI3bIKE BBICOKOTO YPOBHS M UX NpPUMEHEHHs. THIBI
KOHCTaHT B S3BIKE€ BBICOKOTO YpOBHS. PeKypCHBHBIN IOCTYN K MOANpPOrpamMme, 0COOECHHOCTH,
peanmuzanust. Pabota ¢ BHemHuUMH OuOAMOTKaMH. OOBEKTHO-OPUEHTHUPOBAHHAS MapajurMma.
Oo6wext u kinacc. [lons manubIXx U Metoabl. OTKpBITBIE M 3aKpbITble KOMIIOHEHTHI Kiacca.
Meroasl-KOHCTPYKTOpBl U MeToAbl-akueccopsl. Ileperpy3ka MeronoB. MHkancyssanus,
HaclleZIoBaHWE,  MOTUMOPPHU3M B OOBEKTHO-OPMEHTHPOBAHHOM  IPOTPaMMUPOBAHUHU.
anmméHHbple KOMIIOHEHTHI Kiacca. Ilepeonpenenenne MeToJ0B. DKOHOMHS KOJa MpPOTrpamMM
Ipyu HacienoBaHWU. BupryanbHble (QyHKIHMH (METOIbI). DKOHOMHS KOJAa C HCIIOJIb30BaHHEM
BUPTyalbHBIX (QYHKUMNA. AOCTpakTHble MeTOIbl M aOcTpakTHble  kiacchl. Ilomumopdubie
00bekThl. OCHOBHBIC 3Tambl MPOSKTUPOBaHMSA MporpaMMbl. KpuTepuu kauecTBa MpOrpaMMBL.
JKuzHeHHBI IMKJI TPOrpaMMHBIX CHUCTeM. TpeOoBaHUs, TIpenbsBIsIeMble K pa3paboTke
nporpammuoro obecrieuenust (I10), Mertoasl pa3pabotku nporpammuoro obecneuenus (I10).
[TocranoBka 3amaun u cnenudukanus [10. Hucxonammii 1 Bocxoasmuil moaxoa K pa3padboTke
[10. Jlunamuydeckue CTPYKTYphl JaHHBIX, CIIOCOOBI KJIACCU(HUKAIMA M BaPUAHTHl peasn3alliu.
Vcnonp30BaHue MOCIENIOBATEIBHOTO U CBA3aHHOTO pACHpEAETCHUs MaMATH NpPU peau3aliiu

JUHAMUAYECKHUX CTPYKTYp JaHHBIX.



Pa3nen 6. CeTn ¥ TeJIEKOMMYHUKAIIMA

JlokanbpHble M TJI00aTbHBIC BBIYUCIUTEIbHBIE CETH. TOMOJOrHMH (PU3HMUECKUX CBS3CH.
@dusnueckas U Jjorudeckas Ttomnosorun certu. Cpenpl nepenauv AaHHbIX. IIpoBogHble u
6ecripoBoHble TuHUK cBsi3u. Kabenu. CeteBble ycTpoiicTBa. KommyTanus Ha OCHOBE KaHAJIOB,
nakeroB. Arperauus ka"anoB. Mynbrummiekcuposanue. Ilepsuunbsie cetu. Monenu ISO OSI,
TCP IP. YpoBHH, npoTokosibl. MHKancymsiuus u aenHkancyssiuus. punmun padoter Ethernet.
ATpubyTsl kanpa Ethernet. MAC Ethernet. Pa3zpemenne agpecoB. Anpecanys B KOPIOPaTUBHOM
cetu. Mcnonp3oBanue cxemsl aapecanuu uepapxuueckod I[P-cetn. McnonpzoBanue VLSM.
Coznanmne cxemel IP- appecanuu. Onucanue IPv4 u IPv6. Crpykrypa IPv4 u IPv6 anpecos.
Macka noaceru. OgHoaapecHas, IIMPOKOBELIaTeNbHAs U MHOTOaApecHas paccbuika IPv4. Tumsl
anpecoB IPv4 u IPv6. Peanuzanus craTHdeckol MaplIpyTHU3alMU. THIBI CTaTHYECKUX
MapuipyToB. HacTpolika CTaTH4ECKHMX MapLIpyTOB M MapLIPyTOB IO ymoydaHuio. Hactpolika
CYMMapHbIX M IUIABAIOIIUX CTATUYECKUX MapuIpyToB. JlMHaMuyeckas MapLIpyTU3aLus.
AJNTOPUTMBI, TIPOTOKOJIBI. ABTOHOMHBIE CHCTEeMBI. Tabmuma mapmpytuzamuu. OmnpeneneHue
ontuManbHoro Mapupyta. IlpemorBpamenue mnerens kommyTtauuu. Hacrtpoiika VLAN.
Tpankunr u mapupytuzanust Mexay VLAN. O6cnyxuBanne VLAN B KOpHopaTHBHOM CETH.
[IpeobOpazoBanue ceTeBbIX aapecos st nporokona [Pv4. [punuun padorel NAT. Ctatnyeckuii
NAT. Junamuueckuiit NAT. NAT c neperpyskoil. Hactpoiika NAT. Coenqunenus tuna "Touka-
touka". Mukancymsaius HDLC. Ilpunmun pabots! nmpotokona PPP. Hacrpoiika mpotokona PPP.
Otnanka coenuHennii WAN. OunbTpanus Tpaguka C HCIOIb30BAaHHEM CHHCKOB KOHTPOJIS
noctyna (ACL-cnuckoB). I'pynnoBas wmacka. Hactpoiika cnHMCKOB KOHTpOJs JAOCTYIIA.
Paspemienre u 3ampemnieHue ornpeneneHHbIx TUNoB Tpaduka. Crangaptabie ACL-cniucku Juis

[Pv4. Paciunpennslie ACL-cnincku nis [Pv4.

Pa3nen 7. 3amura nngopmanun

Kpunrorpadguueckue wmeroapl 3ammutbl uHpopmanuu. Kpunrorpaduueckue MOIEIH.
[Ipumepsl npuMeHeHuss B Kpunrorpaguu. AyTreHTH(UKaLus [OCTyna TOJb30BaTesed K
MHPOPMALIMOHHBIM pecypcaM. DIeKTpoHHas moianuch. Peamuzamus. Lugposoii ceprudukar.
Metoabl U aITOpUTMBI MU(GPOBAHUS C OTKPBITBIM U 3aKpPBITHIM KiltouamMu. Peanmuszarms. Busr
atak Ha wuHpopMmarmio. Cucrembl oOHapyxeHus arak. CpelncTBa 3alIUTHl OT aTaKk Ha

MHPOPMALIHIO: MEKCETEBbIE 3KPaHbl, HA YPOBHE IMPOTOKOJIOB.



Paszngea 8. ba3bl JaHHBIX

Oransl npoekTUpoBaHusa 0asbl naHHBIX. ER — Mozens. IIpumep onucanust mpeaMeTHON
obmactu u coorBercTBusi ER-monenu. Hcmonb3oBanme pauarpamm cCymiHOCTh-cBs3b (ER-
IuarpaMM) B TIIpOLIECCe MPOEKTUPOBaHHMS 0a3 JaHHBIX. PensiuoHHAas MOJIENb JaHHBIX.
CTpyKTypsl JaHHBIX PESLMOHHON Mozaenu. Mcnonp30BaHHME OTHOIIEHWH JUIsl NMPEACTABICHUS
naHHpIX. OrpaHudeHuss Mojenud. MeToasl NPOEKTHPOBAHUS PEJSIHMOHHBIX 0a3 JIaHHBIX.
Hopmanu3arust otHommennii. OO0CHOBAaHHOCTh HCIIOJIB30BaHHUS HOpPMalbHBIX (opm. [Ipumep
HOpMaJIM3alMy OTHOIICHHUH. SI3bIK MaHUIYJMPOBAaHUS [IAaHHBIMM JJIs PEJALIMOHHOW MOZENIN
(DDL). Pensimmonnas anredpa u si3eik SQL. JloGaBienwue, ynaneHne, i3MeHeHne JaHHbIX B SQL.
Crpykrypa u mpumepsl omnepaTopoB. Mozaenu naHHbIX. CxeMbl U THoJCXeMbl. llenocTHOCTB
naHHbIX. OrpaHudeHus 1eNOCTHOCTH. OCHOBHBIE BBl CBSI3€H MEXAY pa3IWYHBIMU THUIIAMU
00bekToB. CTpykTypa 6a3 naHHbIX. TaOMUIb, MMOJIS, TUIIBI JaHHBIX, CBOMCTBA moseld. CriocoOb!

CO3aaHuA U pCAAKTUPOBAHUA Ta6JII/IL[. HepBI/I‘IHBIe 1 BHCIIHHUEC KIIIOYH.

Pa3nen 9. Teopusi BepoOSITHOCTEH M MAaTeMATHYECKAS CTATUCTUKA

TeopeMbl CIIOXKEHUS W YMHOMEHHsS  BEPOSTHOCTEH. YCIIOBHas  BEPOSATHOCTD.
[lepecTaHOBKM, pa3MEIIEHUS M COYETAHUS C IMOBTOpPeHHMEM U 0Oe3 moBTOpeHus. CBOWCTBa.
®opmyna nosnHoil BeposiTHocTH. Popmyna baiteca. Cxema beprymm. 3agaHue AUCKPETHON U
HEIPEPBIBHON Clly4aiHbIX BeJWYMH. DyHKIUM pacnpenesieHus, INIOTHOCTH BEPOSTHOCTH IS
CIIy4alHbIX BEJIMYMH. XapaKTEPUCTHUKU CIydyalHbIX Beau4MH. CBOIlCTBA MaTEMaTHYECKOIO
OKMJIaHUS U [ucriepcuud. MOMEHTBI ciiyd4aliHOM BeIWYUHBl. bUHOMHAIBHOE, TEOMETPUYECKOE U
IIyaCCOHOBCKOE pAaCIHpECIICHUs] IUCKPETHOM CIIy4allHOM BEJIMYUHBI, UX XapaKTCPUCTUKH.
HopmanbHOo pacnpezneneHHas ciydaliHas BEJIMYMHA, €€ XapaKTepUCTUKU. HepaBeHCTBO H
teopema YeoObimeBa. CtaTucTuyeckas oneHka napamerpoB. CoCTosATeNbHAs OILICHKA IapamMeTpa.
MeTox MOMEHTOB W METOJ MaKCHUMAaJbHOT'O MPaBIONOI00US HAXOXIECHUS TOUYEUYHBIX OLIEHOK.
HNHTrepBanbHOE OLCHUBAaHHWE IapaMeTpoB. JlOBEpUTENbHBIE MHTEPBAILI Ul IIAPAMETPOB

HOpMaJsbHOIO pacnpeaeneHus. [Iposepka cratuctuueckux runore3. Kpurepuit x2.
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8. Tropun, C.®. luckperHas matematuka: IIpakTuueckas 1uckpeTHas MaTeMaTHKa
U MaTeMaTHyeckas Joruka: yueoHoe nocobue / C.®@. Tiopun, F0.A. Anses. - M.: ®uC, UHOPA-
M, 2012. - 384 c.

9. Xarrapn, I'. JluckpeTrHass MmaTeMaTHKa JJIsl IPOTPaMMHUCTOB: Y4eOHoe mocobue /
I'. Xarrapa, [. nund, C. Yaiircaiiac; [lep. ¢ anrn. H.A. [lluxosa; Ilox pea. A.A. CanoxxeHko.
- M.: BUHOM. JI3, 2012. - 627 c.

Paznea 2. UngopmaTnka

1. Co6onpb b.B. u np. Uudopmaruka. (Yuedbnuk), 2007, 3-e uzn., 446c¢.

2. WNudopmaruka u uHpopmanmonnsle Texnonoruu. (Yuednoe nocobue) Ilox pen.
Pomanogoii FO. /1., 2008, 3-¢ u3m. - 592c.

3. Nudopmanuonnsie texHonoruu. (Yuebnuk) Kopuees W.K., Kcanmomyno I'.H.,
Mamypues B.A., 2007 - 224c.

4. Manunus JILA., JIsicenko B.B. OcHoBbl nHpopmatuku (yueOHUK JUIs BYy30B), M.,

n31-Bo «Dennkcey, 2006.



5. AxynoB O.Il., Measenes H.A. Uudopmaruka. ba3oBeii kypc (y4eOHHK st

BY30B), M., u3a-Bo «Omeray, 2006.

Paznea 3. 9BM n nepugepmuiinbie ycrpoiicTaa

1. [Munekep b.4., OpnoB C.A. Opranmzamus 9BM u cucrem. — CIIO.: «Ilutepy,
2007.
2. Al Xwmakun. YuyeOuuk ais Byzos. Apxutekrypa 9BM.-.-bXB-Iletepoypr, 2006.

3. Tanenbaym 3. ApxutekTypa komnbiotepa. [lutep, 5-e uznanue, 2007.

Pa3nen 4. OnepaunoHHbIe CHCTEMbI

1. Xapsu /[leitren, Onepanuonnsie cucteMbl. Yacth1. OCHOBBI U IPUHIUIIBI / XapBU
Heiiren, [Ton deiiren, »Bun P. Yoduec. - M.: bunom-IIpecc, 2011. - 1024 ctp.

2. Xapsu [lewiten, Onepanuonusie cucteMbl. Yacts 2. PacnpeneneHHble CUCTEMBI,
cetn, OezonacHocts / Xapsu [leviten, ITon [ewiten, Iaun P. Yoduec. - M.: bunom-IIpecc,
2011. - 704 ctp.

3. Ouapio Tanenbaym, CoBpeMeHHbIE OINEpALMOHHBIE CHCTEMBI / DHIpPIO

Tanenbaywm. - CII6.: U3marensckuit gom "[Murep", 2011. - 1120 cTp.

Paspnea S. IIporpammupoBanue

1. CraBpoBckuii A.b. Typ6o Ilackans 7.0. Yuebnuk.- K.: M3narensckas rpymnma
BHYV, 2008, -400 c.

2. C.A. Hemnrorun. TurboPascal: npaktukywm. I[Tutep, 2008.

3. T.A. IlaBnosckass C/C++. IlporpaMMupoBaHHE Ha S3bIKE BBICOKOTO YPOBHSI.
VYuebuuk s Beicie mkomsl. — CII6.: JIugep, 2010 — 461 c.: un.

4. T.A. TIlaBnoBckas FO.A. Illynmak C/C++. CrpykrypHOe # OOBEKTHO-
OpPHEHTUPOBAHHOE MpOTrpaMMUpoBaHue. YueOHuk juist Beiciiei mk. — CII6.: ITurep, 2010 — 352
C.: WL

3. Kapruran, bpaitan V., Putun, lennc M. f3bik nporpammupoBanus C, Ilep. c

aHrn.-M.: U3parenbckuii nom « Bribssamcey, 2010.-304 c.: wit.



Paznen 6. Cetu DBM M TeJileKOMMYHMKALIMH

1. Komnbrotepnsie cetu. [Tpuniunsl, TexHonoruu, npotokoinsl./ B.I'. Omudep, H.A.
Omudep. - CII6.: U3natensctBo «Ilutepy, 4-e u3znanue 2010. -672 c.: ui.

2. CemenoB H0.A. TenekoMMyHUKaIIMOHHBIE TEXHOJIOTHH, http://book.itep.ru

Pazpnen 7. 3ammra undopmanun

1. ®opoysan b.A. Kpunrorpapus u 6ezonacuocts cereit. BUHOM. Jlaboparopus
3nanui, 2010. - 783 c.

2. Kneiimenos C.A. HudpopmannoHHas ©0e30HacHOCTb M 3allMTa HH(OPMAIIHH.
NI1"Axanemus", 2012. - 331 c.

3. [Hanprun B.®. Wndpopmanmonnas 0e30MaCHOCTh KOMIBIOTEPHBIX CHCTEM U
cereii. DOPYM: UHOPA-M, 2013.

4. Ckpunauk  J[.A. OOecneuenue 0€30MaCHOCTH  TEPCOHAIBHBIX  JIAHHBIX.
NHTYWUT, 2011. - 122 c.

3. A. B. Arpanosckuii, P. A. Xanu. [Ipaktudeckast Kpunrorpa@us: aaropuTMbl U UX
nporpamMmmupoBanue. Conon-IIpecc, 2009.

6. babam A.B., [lHankun I'.Il. Kpunrorpagus. [lox penakmueit B.I1. Hlepctioka,
SOJI. Ipumenxo / A.B. ba6am, I'.I1. Hlankun. - M.: COJIOH-TITPECC, 2007. - 512 c.

Pa3gea 8. ba3bl 1aHHBIX

1. Jenit, K.JI)x. BBenenue B cucremsl 0a3 nmaHubiX; K.: Jlnanektuka; M3nanue 6-
e, 2012. - 360 c.
2. JeBuncon, Jlync mpoektupoBanue 6a3 ganHeix Ha SQL  Server 2000;

bunowm, 2009. - 631 c.

3. TymanoB, B.E. OcHOBBI NpPOEKTHPOBAaHUS PESLMOHHBIX 0a3 JAaHHBIX;
bunowm, 2012. - 420 c.

4, @eitepmireiin, C.; [Ipubsin, b. Oracle PL/SQL mns mpodeccuonanos; CII6:
ITutep, 2012. - 540 c.

5. C.A. Ky3ueuos. ba3bl nannbix: 361k 1 Mogenu. Mocksa, bunom, 2008

Pa3nen 9. Teopusi BeposiTHOCTEH M MATEMATHYECKAS CTATHCTHKA

1. Bentuens E.C. Teopus BepositHocTeld, M.: Briciias mkona, 2006, (y4eOHUK)
10



2. I'mypman B.E. «Teopust BeposSTHOCTEM M MaTeMaTU4yecKas CTaTUCTHKa». M.
FOpaiituznar, Beiciiee oOpasosanue, 2009 r.

3. I'mypman B.E. «PykoBOACTBO K pELICHHIO 3a1ad 10 TEOPUH BEPOSATHOCTEH M
MaTeMaTH4eckoi craructuke». M. FOpaiituzaar, Breiciiee o6pa3oBanue, 2009 r.

4. Teopuss  BeposTHOCTEM M Maremarhueckas  cratuctuka [lox pemakumeit

npodeccopa H.ILI. Kpemepa. M.: B3OOU. 2010.
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I[OIIO.HHI/ITeJILHaSI Jarepartypa

Pasznen 1. I[I/ICerTHaH MaTeMaTHKa U MaTeMaTHn4eCKas JOIruKa

1. H.K. Bepemarun, A. Illenp. Jlekuuum no mMaTeMaTH4YeCKOM JIOTMKE U TEOPUH
anroputmoB. U1-3. M.: MIIHM, 2002 r. 2-e uznanue.

2. A.H. I'amoBa. MaTtemaTtnueckas Joruka u teopus anroputmon. Capatos: M3a-Bo
CIy, 1999r.-76c.

3. H.H. HeneiiBona. [Ipuknannas noruka. YuebHoe nocodue. MxeBck, n3a-so Y am.
VYH-Ta. 1997 1. — 385 c.

4. N.A. JlaBpos, JI.JI. MakcuMoBa. 3afgauu Mo TEOPUH MHOXKECTB, MaTEMaTHYECKOMN
JIOTUKE U TEOPUH aITOpUTMOB. — 3-¢ uznanue, M.: ®UU3MATIINT, 1995.

3. N.A. MasnblieB. ANTOpUTMBI U peKypcuBHBIe (QyHKIMU. — 2-¢ u31. — M.: Hayka.
I'n. pen. ®uz.-mat aut. 1986 1. — 368 c.

6. A.H. Konmoropos, A.I'. [lparanua. Matemarnueckast jgoruka. JlonoJHUTENbHbBIE

riaaBel: YueOHOe mocobue. — u3a-Bo Mock. Yu-Ta, 1984 . — 120 c.

Paznea 2. UngopmaTnka

1. CaenbeB A. S. OcHoBel mHpopmatuku. — MockBa, «M3mgarensctBo MI'TY
umenu H.O. baymana», 2001

2. Morunes A.B., Ilax H.U., Xennep E.K. Uudopmaruka: YuyeOH. mocoOue s
cTyn. nef. By3oB. — M.: U3n. Llentp «Akagemus», 2004.

3. Cumonosuu C.B. u ap. Mudopmatuka. bazossrii kype. — C-110.: ITurep, 2005.

4. CrenanoB A.H. Mudopmatuka: yueonuk s Bysos. — CI10: ITurep, 2003.

Paznea 3. 9BM n nepugepmuiinbie ycrpoiicTea

1. [TstuOparoB u ap. BbluncnIuTeNbHBIE CHCTEMBI, CETH U TEICKOMMYHHMKAIIUU:
Y4eOHuk. 2-e u3f., nepepad. u gom. — M:. @unanck u ctatuctuka, 2004.-512 c.

2. ITeckoBa C.A., I'ypoB A.U., Ky3zun A.B. llenrpanpHble u nepudepuiiusie
YCTPOMCTBA 3JEKTPOHHBIX BhIUUCIUTENbHBIX cpeacTs./ [loa. pea. O.I1. I'mynkuna. —M.: Pagno u

cB:3b, 2000. —496 c.
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3. MukponponeccopHble  CUCTeMbl:  YuebHoe mocobue i By3os/ E.K
Anexcauapos, P.1. I'pymBurnkuii u ap. [Tox o6m. pen . 1.B. Ily3ankoBa. —CII06:. [Tonurexnuka,
2002, -935 c.

4, JlapuonoB A.M., Maiiopo C.A., HoBukoB I'.1. BrruuciaurenbHbie KOMILIEKCHI,
cuctembl U cetu: YueOnuk s BY3os. - JI.: Dueproaromusnar, 1987, -288 c.

3. Kapnos FO.I'. Teopus aBromatoB. — CII6.: «ITutepy», 2002.

6. VYrpromoB E.I1. [udpoasi cxemoTexHuka. Yuebnoe nocooue mains BY3o0s. - Cnb.:
«bXB-IleTepOypr», 2002.

7. boiiko B.M. CxeMoTeXxHUKa 3JIEKTPOHHBIX cHUCTEM. MuKponponeccopsl u

MUKpOKOHTpoJuiepsl. — Cno.: «bXB-IletepOypr», 2005.

Pa3nen 4. OnepaunoHHbIe CHCTEMbI

1. Cromnmuare BunbsaM. Onepannonssie cuctemsl; BunbsMce - Mocksa, 2004. - 848

2. I'anatenxko B. A. IlporpammupoBanue B cranpapre POSIX. Kypc nekumii;
WuTepHeT-yHuBEepCcUTET HH(POPMAIIMOHHBIX TEXHOJOTHI - MockBa, 2004. - 560 c.

3. A. B. Topnee, A. FO. MonuanoB. CHCTeMHOE MPOTrpaMMHOE OOeCTieueHuE.
ITutep, - 2001.

4. A. B. I'opnees. OnepaiimoHHble cucTeMsl, 2-oe uganue. ITutep, - 2004.

Paspnea S. IIporpammupoBanue

1. B.B. Ilon6ensckuii, C.C ®omun. IlporpammupoBanue Ha s3bike Cu: VYu.

rmocodue.- uza. — M.: ®unance! u cratuctuka, 2005.-600 c.: ui.

Pazpnen 6. Cetu DBM M TeJileKOMMYHMKALMH

1. 3. Tanenbaym. Kommnetorepusie cetu. [Turep, 2007 r. — 992 c.
2. Hosuxkos 10.B., Konnparenko C.B. JlokaibHble ceTU: apXUTEKTYypa, aJrOPUTMBI,
npoektupoBanue. — M.: OKOM, 2000.

3. Crommuare B. CoBpemeHHbBIE KOMITBIOTEpHBIE ceTu. 2-¢ m3a. CII6.: ITutep, 2003.
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Pazpnen 7. 3ammra undopmanun

1. A.Il. Andepos u ap. OcHoBsl kpuntorpaduu. M.. 2001.
2. Umopa A.JI. CoBpemenHnas npukiannas kpunrorpagpus. 'ennoc APB, 2002. - 244

3. Cwmapt H. Kpunrorpadus. Texnocdepa, 2005. - 525 c.

4. nattep b. INpuknaanas kpunrorpadus. [IpoTOKOIBI, aNroOpuUTMBbI, UCXOJHBIE
TekcThl Ha si3bike Cu. Tpuymd, 2003. - 797 c.

5. Bensmenbax M. Kpunrorpadus na CU u C++ B neiicteuu. Tpuymd, 2004. - 461

6. MacnennukoB M.E. [Ipaktnueckas kpunrorpadus. BXB-IlerepOypr, 2003. - 458

7. Mamok  A.A. UWudopmammonHas  0e30MacHOCTb:  KOHIENTyaldbHBIE U
METO0JIOTMYECKHE OCHOBBI 3alIUThI HHpopManuu. ['opsiaas muuus-Tenekom, 2004. - 280 c.

8. Keunes JLH. DOMC wu wunpopmanmoHHas O€30MaCHOCTh B  CHCTEMax
tenekoMmyHukanui. Texnonoruu, 2005. - 312 c.

9. HoBukoB  A.A. Vsa3BumMocth M MH(OpManuoHHas ~ 0e30MacHOCTb

TEJIEKOMMYHUKALIMOHHBIX TexHoJorui. Panno u cBsse, 2003. - 294 c.

Pa3gea 8. ba3bl 1aHHBIX

1. K. JleiiT. BBenenue B cucteMsl 0a3 maHHbIX. 6-¢ u3a., M.; CII0.: Buiabssamc.- 2000.
2. J. Meiiep. Teopus pensiuoHHbIX 6a3 naHHbIX. M., Mup, 1987.
3. Bengpos A.M. CASE-texHonorun. CoBpeMEHHbIE METOABl U CpEACTBa

MIPOCKTHUPOBAHUS MHPOPMALMOHHBIX cucTeM. M., @UHAHCHI U cTaTHCTHKA, 1998.
4. M.P. KoranoBckuil. DHIMKIONEIUS] TEXHONIOTUN 0a3 naHHbIX. M.: OUHAHCH U

craructuka, 2002.

Pa3nen 9. Teopusi BeposiTHOCTEH M MATEMATHYECKASA CTATHCTHKA

1. Bentuens E.C., OBuapos JI.A. Ilpuknaanble 3ajauu T€OpUH BeposiTHOcTeN, M.:

Hayxa, 1983r.
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