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BBenenue
[Iporpamma cocTaBieHa B  COOTBETCTBHMM ¢  TpeOoBaHusiMu  DemepaibHOrO
rOCy/IapCTBEHHOT'O 00pa30BaTEBHOTO CTaHAApTa BBICHIETO MPOPECCHOHATHLHOTO 0Opa3oBaHUs

1o HanpasyieHuto noarotoBku 09.03.04 — «IIporpaMMHas HUHKEHEPUS».

HeJII/I H 3aJa4YM1 BCTYNIUTEC/IbHBIX HCNBLITAHUM
BcerynurenbHble  MCHOBITaHUSA — NIPEJHA3HAYEHBl Ul ONPENEICHUS  yPOBHS
MOJITOTOBJICHHOCTH aOUTYPHEHTA M MPOBOJATCS C IENIBIO ONPENEICHUsI COOTBETCTBHSI PO
Y YPOBHS TOJIY4YEHHOTO UM 00pa3oBaHUs AJIS JalbHEUIIEro 00yYeHHs B CHEIHMAIH3MPOBAHHOM

BBICIIEM oOpa3zoBanuu 1o HarpasiaeHuto 09.04.04 — «[IporpammHas HHKEHEPHUSD».

Conepmaﬂne BCTYIMUTE/IbHBIX HCIIbITAHUH

OrneHka ypoBHS 3HAaHHHA TPOBOJUTCS B BHJE MEXKIUCIHUILUTMHAPHOTO BCTYIHTEIHHOTO
9K3aMeHa. B OCHOBY mporpamMMmbl BCTYNMUTEIBHOT'O JK3aMEHAa IOJO0XKEHbl KBaTH(PHUKAIMOHHBIE
TpeboBaHuss B oOnactu uHPopmartuku, OBM u nepudepuilHbIX yCTpPONCTB, ONEpaliMOHHBIX
cHCTeM, IPOrpaMMHUPOBAHUs, CETel U TEJIEKOMMYHHUKALUH, 3alUThl MH(popMaluy, 0a3 1aHHbIX,
pa3paboTKM MPOrpaMMHOTO OOecCreueHHs, TpenbsIBIIeMble K OakalaBpaM HaIlpaBICHUS
09.03.04 — «IIporpaMMHasi HHXCHEPHS.

O6bmas onenka noacuuthiBaercs no 100-0amuibHOM HIKajge Kak cyMMa OajyioB IO BCEM
paszzienaM BCTYMUTEIbHBIX UCITBITAHHA.

[IporpaMmMa cocraBieHa B  COOTBeTCTBMM ¢  TpeOoBaHusimu  DenepanbHoOro
rOCYJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHJAapTa BBICIIEro MPO(ecCHOHATBHOIO 00pa3oBaHMS

110 HarnpasieHuIo noaArotoBku 09.03.04 — «IIporpaMMHas HHXEHEPUI».

HeJII/I H 3aJa4Y1 BCTYIMUTEC/IBbHBIX HCNBLITAHUM

BcerynurensHble  WCHBITaHUS — NPEJHA3HAYEHBl UL ONPENENEHUs  YPOBHSA
MOATOTOBJIEHHOCTH a0UTYpPUEHTA U MPOBOISATCS C LENbIO ONpeleeHHs] COOTBETCTBUS Mpoduis
U YpOBHS MOJYYEHHOrO0 UM OOpa3oBaHMs JUIsl ajbHelero o0ydyeHus B Clieualu3upOBaHHOM

BbIcIIeM oOpa3oBanuu 1o HarpasieHuio 09.04.04 — «IIporpaMMHas HHKEHEPHUS.



ConepmaHne BCTYIIUTECIbHBIX HCNBLITAHUMA

OueHka ypoBHSI 3HAHMM MPOBOAMUTCS B BUIAE MEXIUCUMIUIMHAPHOTO BCTYHUTEIHHOTO
9K3aMeHa. B OCHOBY mporpaMMbl BCTYNMHTEIHHOTO 3K3aMEHa MOJIOKEHBI KBAU()UKAIIMOHHBIC
TpeboBaHusi B obnactu mHpopmartuku, IBM u mnepudepuiiHbIX yCTPOKMCTB, ONEPAIIMOHHBIX
CHCTEM, MPOTPaMMHUPOBAHUS, CETEH U TeIeKOMMYHHUKAIUM, 3a1UThl HH(OpMaluu, 0a3 TaHHBIX,
pa3paboTKu TporpaMMHOTO OOeCHeUeHHUs, TpEeAbsIBIIeMble K OakagaBpaM HampaBlICHUS
09.03.04 — «IIporpaMMHasi HHXEHEPHS.

O6mas orenka nojacuuthiBaeTcs mo 100-0amuibHON IMIKane Kak cymMMa OajijloB MO BCEM

pasaciiaM BCTYIIUTCIbHBIX HCIIBITAHHIA.

Pa3znen 1. /luckperHasi MaTeMaTHKA U MATEMaTHYeCKAas JIOTHKA

MhnuoxectBa. OcHOBHBIE ompezaeneHus. JlekapToBo NpOU3BEACHHE MHOKECTB.
OcHoOBHBbIE ONepalui Ha MHOXKECTBAX, UX cBoMcTBa. OTHOIIEHUs. BuHapHbIE OTHOIIEHUS U UX
cBoiictBa. IIpumeppl MHOXeCTB U OTHOLIEHUH. DYHKIUU anreOpbl JIOTMKH, CIOCOOBI HX
3amanus. DUKTUBHBIE W CYIIECTBEHHBIE  apryMEHTBL.  AJIOpUTM  IPOBEPKH  Ha
CYLIECTBEHHOCTH/(PUKTUBHOCTb. DneMeHTapHble JByxmecTHble DAJl. KomOuHanuoHHbIE
cxembl. [Ipumep koMOMHALMOHHOM cxeMbl. Jlornka Beicka3biBaHU. [Ipumepsl Bbicka3bIBaHUI
W UX TpEACTaBICHHE C TOMOIbI0 (GyHKIHMA anreOpel Joruku. OCHOBHBIE —3a7adu
MaTeMaTHUYeCcKON JIOTMKU. MuHuMH3auMs (QyHKUUN anreOpbl JIOTUKH, LEdb U KPUTEpUU
MUHMMM3aLKKU, oOume moaxojnsl. Omnpenenenne MuHMMM3auuu B kiacce JJH®: moxpeitue,
umruinkanTel, CkIH®, TIH®, MJIH®. I'padgsi. CniocoOsl 3aaanus rpados. OnpeneneHue u
MpUMeEpHI 3a7a4 Ha: nu3oMopdusM rpados, TOCTUKUMOCTh U KOHTPIOCTUKUMOCTH BEPILIUH B
rpade. CBSI3HOCTb U CHJIbHbIE KOMIIOHEHTHI B rpade, KoHJaeHcalus rpada, JOMUHUPYIOIIUE U
6a30Bble MHOXKecTBa rpaga. OnpeseneHre U NpUMEpPbl COAepKATENbHBIX TOCTAHOBOK 3ajau.
[Tonatue xparyaiimero mytu B rpage. Anroput™ JlelkeTpol. 3ajgada KOMMUBOsKEpa. MeTon
BETBEU M rpaHull. 'aMIWIbTOHOB MyTh B Tpade U ero nouck. JiiepoB MyTh B rpade. YciaoBus
CyllecTBOBaHMs. ANropuTMmel noucka. Ilpumeps! 3agau Ha ['aMUIBTOHOB U DHJIEPOB IMYyTh.
Hcuucnenue npenukaToB nepBoro nopsaka. Hopmanbheie (GopMbl, anropuTMbl IPUBEICHUS K
HUM. CBS3b JIOTMKM NPEAMKAaTOB C €CTECTBEHHBIM s3bIKOM. IIpuMepsl 3amau Ha JOTHKY
npeaukaroB. @opManuzanus IOHATHS alropuTMa, MamuHa TberopuHra, tezuc Yepua.
AJTOpUTMUYECKH Hepa3pelluMble MpoOJIeMbl, MEphl CIOXKHOCTH aJITOPUTMOB, JETKO U
TpYyIHOpa3peInMbIe 3aaa4un, Kiacchl 3a1a4d P u NP, NP - mosnsle 3a1a4u, NOHATHE CIIOKHOCTH

BBIUUCIICHUH, 3P PEKTUBHBIE aITOPUTMBI.



Pa3nen 2. UudopmaTuka
KonmuectBo w kawectBo wuwHGpopManuu. EnuHUIEl wu3MepeHus WHOOpMAINU.
Wudopmanus u suTponusa. Popmyna Xapriu. KommyectBo uHdpopmanuu mno LllenHony.
JBonunslii andasut. KogupoBanue TEeKCTOBBIX NaHHBIX. KoaupoBanue uncen. [lo3unnonHbie
CUCTEMBI cuucieHus. Metoasl mepeBoaa uucen. JIBowmunas apudmermka. Kopgwl: mpsmoid,
OOpaTHbBIN, OMOTHUTENbHBIA, MOIU(UIMPOBAHHBIN. ONTUMAIBHOE OCHOBAaHUE CHCTEMBI

CUHHCJICHHA.

Pa3nea 3. 9BM u nepugepuiinbie ycTpoiicTBa

OcuoBubie y3nel LIl w wux nasnadenume. Komanner DOBM: apudmernueckue,
JIOTHYECKHE, IIEPEeX0/1a, CBA3b IPOrpaMMsbl ¢ MOANPOrpaMMon. @opMaTsl KOMaHJ, apeCHOCThb
koMaH[. CriocoOs! agpecanuu. OCHOBHBIE CTaJMM BBINOJIHEHUs] KOMaHbl. MUKponporpamma
BBIMOJIHEHUS] KOMAaHJ| C MHJEKCHOW azapecauued. IlpuHnun paGoTbl Oi0ka ycTpoiicTBa
ynpasnenus (bYVY). Mukponporpammuas peanuzanus bYY. ['opu3oHTansHas u BepTHKaIbHAS
peanuzauusi  Mukpornporpammuoro bYVY. Cxemnas peanmmzanus bYY. CpaBHenue
MHUKPOIIPOTPAaMMHOM M cxeMHoi peanmm3anuu BYY. AJIY — HazHadyeHue, KiIacCH(pHKAIHSA.
BrimonHenue onepauuii ClIOXKEHHUs, BBIUMTAHMUS HaJl 4YUCIaMH C (PUKCHPOBAHHOM TOUYKOH €
UCIOJIb30BAaHUEM O00PAaTHOTO U JONOJHUTEIBHOI0 KoaupoBaHus. OnpeeseHue nepernogTHeHMs.
AJIY nns BBINOJTHEHMS Ollepallii YMHOKEHUS Ha YhciaMu ¢ GUKCUPOBaHHOM Toukoi. YeTsipe
crioco0a BBIMOJIHEHHS] ONEepaluy yMHOXeHHs. Mukpornporpamma. AJIY a8 BBINOJTHEHUS
OIepaLlny JIeJICHUs Ha YyhclIaMH ¢ (PUKCUPOBaHHOM Toukol. /leneHue ¢ BocctaHOBIEHHEM U 0e3
BOCCTAHOBJICHUS OCTaTka. MHMKpOIporpaMMa BBINIOJIHEHHS onepanuu jeneHus. Dopmar
MIPEACTABJICHUS YMCENI C IUIABAIOLIEH TOYKOW. MaHTHcca, MOPSAOK, CMEIICHHBIA IMOPSAOK.
Jlnamna3oH ¥ TOYHOCTb. BhINoaHEHHE apupMeTUYECKUX ONepaluii HaJl YUCIaMHU C IJIaBaroliei
TOUKOH. YcioBHe mepenosiHeHus pa3psaHoi ceTku. IlpuHiunsl oOpaOoTKU MpepbiBaHUIl B
OBM. Opranuzanus CUCTEMBI IPEPHIBAHUI € TIOMOILIBIO «CTAPBIX» U «HOBBIX» SUYEEK MAMSITH.
CrexoBbIl MeXaHU3M OpraHu3anuu npepbiBaHui. [Ipsmoit moctyn k mamsatu. OpraHuzanus
CUCTEMBI BBOJIa-BbIBOJA. KaHanbHBINM BBOJI-BBIBOJ: CEJIEKTOPHBIN U MYJIBTUILUIEKCHBIA KaHAJIBI.
MarucTtpaibHblid, pagualbHbBId BBOA-BbIBOA. llapainensHble DOPTHI BBOJA-BBIBOJA CO
CTpOOMpOBaHMEM, C IOJHBIM  KBUTHpOBaHHEM. KOHTpoyiepsl  HOCIEI0BATENbHBIX
untepdeiicoB. Mepapxuueckas cuctema mnamatu. Jlormdeckas M BHUpTyajbHas NaMsTh.
CrpaHuuHasi, CerMeHTHas M CErMEHTHO-CTpaHMYHas OpraHu3alus MNaMsaTH. AJpecHoe

oOpamienue k uepapxuueckoit mamaru. Opranmzanust KOUI-mamsiti. AIropuTMBI 3aMeIeHHSL.

4



Bydepnas mnamsaTh MPsIMOrO COOTBETCTBHUSA, CEKTOPHBIM, AacCOIMAaTUBHBIA M TPYIIIO-
aCCOIIMATUBHBIN CII0COO OTOOpa)keHHsl onepaTUBHOW mamsaTH. KoHBeliepHoe M mapauieabHOoe
BBIIIOJIHEHUE orepanuii, KOMaH/, IIPOIPaMM. MexkomaH1Has 3aBUCUMOCTb!
uH(popMalMOHHas, pecypcHas, mporpammHas. Jlucneryepusanus KoHseliepa. biok yctpoiicTsa
yrpaBiaeHus. Bpemennole mpoOnembl. Cunxponusarnus. MelHndpeiimbl.  KinacrepHbie

apXUTEKTYphl. ACCOLIMATUBHBIE, MaTpUUHbIe, BeKTOpHbIE DOBM. Cynep-OBM.

Pa3znen 4. OnepanuoHHble CUCTEMBI

Apxurekrypasie ocodbenHoctn OC. MoHOIUTHOE 11p0. MUKposiAepHas apXUTEKTypa.
Hano-agpo. Ok3o0-sapo. Ilpoueccel. Onepauuu Hajg mIpolLeccamMH, KOHTEKCT IIpoliecca,
OJIHOpa30Bble U MHOropaszoBble omnepauuu. IlepexntoueHue koHTekcTa. IlnanupoBanue
IIPOLIECCOB: yPOBHU IIJIAHMPOBAHUS, KPATKOCPOYHOE U JOJIOCPOYHOE IUIAHUPOBAHHUE.
Kputepun muiaHupoBaHHs IpOLECCOB M TpeboBaHus K anroputmam. Ilapamerpsl
IUIAaHUPOBaHMs. BhITECHSIONIEE U HEBBITECHAIOIIEE IJIAHUPOBAHUE HAa IMPUMEpPE aIrOpUTMOB
SIJF u SRT. Anroputmel mnanupoBanus: FCFS, RR, mnpuoputerHoe miaHupoBaHHE.
Kputnueckass cexkums. Opranuzanus B3aMMOMCKIIOYEHMSI JUIsI KPUTHYECKMX YYacTKOB.
VYcnoBue mporpecca, yCIOBUE OIPAHUYEHHOIO OXKHUJAHUSA. 3anpeT IPEpbIBAHUNA. AJTOPUTM
[lerepcona. Mexanu3msbl cuaxponmn3zanuu. Cemadopsl. Pemenne npoOieMsl «IIpON3BOAUTENb-
norpedurens» ¢ nomomibio cemapopoB. Mouutopsl. Coobmienus. Tynuku. Pazgensemsie u
BbIJICJIEHHBIE PECYpChl. YCIIOBHsS BO3HMKHOBEHMs TYNHMKOB. boppba ¢ Tynmukamu. AJNroputm
6ankupa. [IpenoTBpaleHne TYNHKOB 3a CUET HApPYUICHUs YCIOBUHA BO3HUKHOBEHHUS TYNHKOB.
Oobnapy>xeHue TynukoB. Penykius rpaga NoBTOPHO UCHOIb3YyEMBbIX pecypcoB. Moaens XonTa.
Boccranosnenue nocne TynukoB. CXeMbl yIpaBieHUs MaMsaThio: Cxema ¢ GUKCHPOBaHHBIMU
pasznenamu. OBepuieliHasg cTpykTypa. JmHammdeckoe pacnpeznenenue. CpomuHr. Cxema ¢
IIEPEMEHHBIMHU pa3lielaMHi. ANNapaTHO-HE3aBUCHMBIH YPOBEHb YIPABIEHUS BUPTyaJbHON
namsATe0. MCKItounTenpHble CUTyalluu npu padote ¢ mamsaTeio. CTpaHMYHOE HapylIEHUE.
Crpareruu ymnpaBlieHUs CTPAaHUYHON MaMsThiO. AJTOPUTMBI 3aMEIIEHUs CTPAaHULL AITOPUTM
FIFO, Anomanus bumsau; ontumanehbeiii anroputy™; aaroputmel LRU, NFU. Onpenenenue
npaiiBepa ycrpoictBa. Mecro apaiiBepa B OC. CumBounbHbIM, biiounsiii, CeTeBoi apaiiBep.
BsaumoneiictBue npaiisepa OC u 0060pyZ0BaHUs: TOPTHI U aMATh BBOJIa-BbIBOJA, 00pabOTKa

IIpEephIBaHUI.



Paznen 5. IlporpammupoBanue

OOGOCHOBAaHHOCTH THUIIOB JAHHBIX B SI3bIKE BHICOKOT'O YPOBHS M MX HMpPUMEHEHHUS. THITBI
KOHCTaHT B SI3bIK€ BBICOKOTO YpOBHs. PeKypCHBHBIN TOCTYIN K MOANpPOrpaMMe, OCOOCHHOCTH,
peamuzanus. PabGota ¢ BHemHuMH OuOIMoTKaMH. OOBEKTHO-OPUEHTHUPOBAHHAS HapaaurMma.
OO0mwexkT n kiacc. Ilonst maHHBIX W MeToAbl. OTKPBITBIE U 3aKPbIThIE KOMIIOHEHTHI Kilacca.
MeTroasl-KOHCTPYKTOpBl ¥ MeTroabl-akueccopel. Ileperpyska wMeromoB. HMukancymsanus,
HaclleIoBaHWe, MOJIUMOPGU3M B OOBEKTHO-OPUEHTHPOBAHHOM  MPOTPAMMHUPOBAHHH.
amuméHHble KOMIIOHEHTHI Kiacca. [lepeonpenenenne MeTo0B. DKOHOMHES KO/a MPOrpaMm
IIpU HacleloBaHUU. BupryanbHble QyHKUMU (METOABI). DKOHOMHUS KOJA C HCIOJIb30BAHHUEM
BUPTyaJIbHBIX (QYHKUUH. AOCTpakTHble METOAbI M alOcTpakTHble Kiacchl. [lonmumopgHsbie
00beKThl. OCHOBHBIC 3Talbl MPOSKTUPOBAHUS MporpamMMbl. Kpurepun kadecTBa MporpamMmel.
JKu3HEeHHbI LUK OporpaMMHBIX cucteM. TpeOoBaHMs, NpeabsBIseMble K pa3paboTke
nporpamMmmuoro obecneuenus (I10), Meroasl pazpaboTku mporpamMmmuoro odecnedenus (I10).
ITocranoBka 3anaun u cnenuduxanus [10. Hucxomsmuit 1 Bocxoasmuil noaxo K pazpadoTke
[10. InnaMuvecknue CTPYKTYpPbl JaHHBIX, CIIOCOOBI KIIACCH(HUKAIIMKA U BapHAHTHI PEeaTH3aliH.
Vcnonp30BaHne MOCTIENOBATEIBHOTO U CBSA3aHHOTO PACHPEICICHHS MaMsITH TPH peaTn3aiun

AMHAMHUYCCKUX CTPYKTYP JaHHBIX.

Pa3nen 6. CeTn u TeJIEKOMMYHUKAMHA

JlokanbHble M TJI00aJbHBIE BBIYMCIUTENbHBIE CETH. Tomosorun (QpU3M4ecKuX CBs3EH.
®usnyeckas U Joruyeckas Ttonosoruu cetu. Cpenpl mepenaud JaHHBIX. [IpoBogHbIE |
6ecripoBoHble TuHUM cBsi3u. Kabenu. CereBble ycrpoiicTBa. KomMmyTaliysg Ha OCHOBE KaHAJIOB,
NakeToB. Arperanus KaHanoB. MynbsrumekcupoBanue. Ilepsuunsie cetu. Moaenu ISO OS],
TCP IP. YpoBHu, npoTokosbl. UHKancymsmms u feuHkancynsuus. [punnun padots! Ethernet.
Atpubytel kanpa Ethernet. MAC Ethernet. Pa3spemenue anpecoB. Axpecanus B
KopropatuBHOM cetu. Mcmonbs3oBaHMe CXeMbl ajapecauuu uepapxudeckoil [P-cern.
Hcnons3oBanne VLSM. Co3nanne cxemsl IP- angpecanuu. Onucanue IPv4 u IPv6. Crpykrypa
IPv4 u IPV6 anpeco. Macka noxacetu. OnHoapecHasi, IIMPOKOBeNIaTeIbHas 1 MHOT0aIpecHas
pacceuika [Pv4. Tunel anpecoB IPv4 u [Pv6. Peann3anus craTnyeckoi MapmpyTu3anuu. THIbI
cTaTHUYecKux MapupyToB. HacTpolika craTnyeckux MapuipyToB U MapUIpyTOB IO YMOTYAHHUIO.
Hactpoiika cymMMapHbIX ¥ IUIaBalOIIMX CTATUYECKMX MapuipyToB. JuHamuueckas
MapuipyTu3anus. AIrOpUTMBI, TPOTOKOJIBL. ABTOHOMHBIE cCCTeMBbl. Talnuia MapmpyTH3aIug.
Onpenenenne onTuMalibHOrO Mapipyta. [IpenoTBpaiienune nerens kommyTtanuu. Hactpoiika

VLAN. Tpankuar wu wmapmpytusanus Mexay VLAN. OoOcayxuBanue VLAN B



koprnoparuBHOU ceT. [IpeoOpa3oBaHme ceTeBHIX aapecoB mis mporokona [Pv4. Tlpunnumn
pabotrel NAT. Cratnueckuit NAT. Junamuueckuit NAT. NAT c meperpyskoii. Hacrpoiika
NAT. Coenunenus tuna "touka-touka". Makancynsius HDLC. Ipunnun paboTel mpoTOKOIa
PPP. Hactpoiika npotokona PPP. Otnanka coenmnenuit WAN. OunbTpanus tpaduka c
HCIIOJIb30BaHUEM CIHCKOB KOHTpOoJis qoctymna (ACL-crimckoB). I'pynmoBasi macka. Hactpotika
CIIMCKOB KOHTPOJS JOCTymna. Paspernenue W 3amperieHue OIpeNesIeHHBIX THUIIOB Tpaduka.

Crannaptusie ACL-cniucku nnst [Pv4. Pacmiupennsie ACL-ciucku st [Pv4.

Paszpnen 7. 3amura nuadopmanun
Kpunrorpadguueckne meronbl 3amuthl uHMopManuu. Kpuntorpadpuueckue Moaenu.
[Tpumepsl npuMeHeHHsT B KpunTorpaduu. AyTEHTH(UKAIMS JOCTyNa IOJIb30BaTeNell K
MH(POPMAIIMOHHBIM pecypcaM. DJeKTpoHHas noanuch. Peammzamms. Lludpooit ceprudukar.
Metozbl U alropuTMBbl MKU(GPOBAHUSA ¢ OTKPBITBIM M 3aKPBITHIM KitouaMu. Peannzanus. Buasl
arak Ha uHpopmanmioo. Cucremsl oOHapykeHHs arak. CpeincTBa 3allUMThl OT arak Ha

MH(OPMAIIHIO: MEKCETEBBIC IKPAHbI, HA YPOBHE MPOTOKOJIOB.

Pa3jen 8. ba3bl JaHHBIX

Oranel npoekTHpoBaHus 06a3bl JaHHbIX. ER — monens. [Ipumep onucanus npeameTHon
obnmactu u coorBerctBUsd ER-monenu. Mcnonb3oBanue nuarpamm cymHocTh-cBs3b (ER-
auarpaMMm) B IIpoliecce MPOEKTHPOBaHUS 0a3 MaHHBIX. PensiuoHHas MOAENb JaHHBIX.
CTpyKTypbl JaHHBIX PENSUUOHHON Mojaenu. Mcnonb30BaHNe OTHOUIEHUH UIsl TPEICTABICHUS
naHHbIX. OrpaHudeHuss Mojenau. MeToNIbl TPOCKTUPOBAHUS PEISIMOHHBIX 0a3 JaHHBIX.
Hopmanuzanus otHomenuid. O60CHOBaHHOCTh UCIOJB30BaHUSI HOpMalbHBIX (QopM. IIpumep
HOpMaJIU3allui OTHOIICHWH. SI3bIK MaHUIYJIUPOBAHUS JAHHBIMU JIS PEJIALIMOHHOM MOJEIN
(DDL). Pensuuonnas anrebpa u s3eik SQL. JloGaBnenue, ynaneHue, U3MEHEHHUE TAHHBIX B
SQL. Crpyktypa u mnpuMepsl omneparopoB. Mogenun naHHbIX. CXeMbl W TOJCXEMBI.
HenoctHocts nmaHHbIX. OrpaHuueHuss 1ENOCTHOCTH. (OCHOBHBIE BHJIBI CBSA3EH MEXKITY
pa3IMYHBIMU TUMaMU O0BEKTOB. CTpykTypa 0a3 maHHbIX. TaOnuIlbl, TOJS, TUIBI JaHHBIX,
cBoiicTBa moineil. CrocoObl co3laHus U pedakTUpoBaHus Tabnuil. [lepBUYHBIE W BHEIIHHE

KJIFOYH.



Pa3znen 9. OcHoBBI pa3padoTKu MPOrPaMMHBIX CHCTEM

KoHuenmum M NOpUHLOUIB NPOEKTUPOBAaHUS IPOrPaMMHBIX cucTeM. B3aumocsssb
MEXy TPOSKTHPOBAHUEM U TPEOOBAHUSMH. APXUTEKTYPHBIE CTHIIU U ITA0JIOHBI.

VYpoBHM ollpelesieHust mpolecca pa3padOTKH MPOrpaMMHOIO Ipoaykra. Moaenn u
CTaHJApThl JKU3HEHHOIO LHMKJIA IPOrpaMMHOro oOecrneyeHus. MeToabl, NPUHLHUIBI U
CTpaTeruy TECTUPOBAHUSA NIPOrpaMMHBIX cucTeM. IIporecc TectupoBanusi, aHaIU3 pe3yJIbTaTOB
U CO3[JaHME OTYETOB. YTMpaBieHHE KOH(DUTypauueil mporpamMmmHoro obecreueHus. KoHTpons

BEPCUI U COIIPOBOXKICHUE.
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BbiciI. yueO. 3aBenenuit / B. W. Urommn. — 2-¢ u3n., crep. — M. | M3naTenbckuii 1EHTp

«Axamemusy», 2008. — 448 c.

3. Urommunu B.W. 3agaum u ynpaxHeHUs 110 MAaTEMATUYECKOM JIOTUKE U TEOPUH AJITOPUTMOB
/ B. W. Urommun. — 3-¢ u31., crep. — M. : U3naTensckuii nenTp «Akagemus», 2007. — 304 c.
4, Tumux B.B. JuckperHas MaTeMaThKa B npuMepax 5 3aJ1a4ax.
BXB-Ilerepoypr, 2008. — 352 c.

5. HaGeOun, A.A. [uckpernas wmarematnka / A.A. HabeObun. - M.: Hayunslii
mup, 2010. - 512 c.

6. HoBukoB, ®.A. JluckperHas MatemaTtuka: Y4eOHUK asisg By30B. CTaHAapT TpPETbEro
nokoseHust / @.A. Hosuxkos. - CII6.: ITutep, 2013. - 432 c.

1. [TpoceeroB, I'.'1. JluckpeTHas mMareMaruka: 3aqaqd W PEIIeHUs:: Y4eOHO-TPAaKTUIECKOE
nocobue / I'.1. IlpocBeros. - M.: Anbda-IIpecc, 2013. - 240 c.

8. Tiopun, C.®. JluckperHas martemaruka: [IpakTudeckas AMCKpeTHas MaTeMaTHKa U
MaTeMaThueckas joruka: yueoHoe nocooue / C.®. Tiopun, F0.A. Anses. - M.: ®uC, UHDPA-
M, 2012. - 384 c.

9. Xarrapa, I'. [uckperHas maTeMaTuka JUisi MPOTPaMMHUCTOB: YdeOHoe mocobue / I
Xarrapa, J. Inund, C. Yaiitcaiiac; Ilep. ¢ anrn. H.A. Illuxosa; I[Tox pea. A.A. CanoxeHko. -
M.: BUHOM. JI3, 2012. - 627 c.

Pa3nen 2. Undopmaruka
1. Co6omns B.B. u np. Uadopmaruka. (Yuedbnnk), 2007, 3-e u3j., 446¢.
2. Undpopmaruka u uHbopManuoHHble TexHonoruu. (YuebHoe mnocobue) Ilom pen.
Pomanogoit FO. /1., 2008, 3-¢ u3m. - 592c¢.
3. Uudopmannonnusie TexHonoruu. (Yuebuuk) Kopuee W.K., Kcanmomyno TI.H.,
Mamypues B.A., 2007 - 224c.
4. Masnunus JILA., JIsicenko B.B. OcHoBbI nH(pOpMaTHKH (y4eOHUK /1715 BY30B), M., H3/1-BO
«Denunkcy, 2006.
5. Axynos O.I1., Mensenes H.A. UudopmaTuka. ba3zoserit kypc (yaeOHUK 171 By30B), M.,

n3a-so «OMeray, 2006.



Pa3nen 3. 9BM u nepudepuiinbie ycrpoiicrBa
1. [Mwibkep  B.A., Opaos  C.A. Opranmzauus OBM  u  cucrem. —
CIIb.: «ITutep», 2007.
2. A.IL XKwmakun. Yuebnuk 1t Bysos. Apxutextypa 9BM.-.-bXB-Ilerepoypr, 2006.

3. Tanenbaym D. Apxutektypa kommbtorepa. [Tutep, 5-¢ uzganue, 2007.

Paznen 4. OnepanoHHbIe CHCTEMBbI
1. Xapsu /[leiiten, Onepaunonnsie cuctembl. Yactbl. OCHOBBI M TpUHIUNBI / XapBU
Heiiren, [Ton deiiren, JJpBun P. Yoduec. - M.: bunom-IIpecc, 2011. - 1024 ctp.
2. Xapsu [leiiten, Onepanuonnusie cucreMmbl. Yacts 2. PacripeneneHHble CUCTEMBI, CETH,
oe3onacHocth / Xapsu Jewiten, Ilon [ewiten, Iaeun P. Hoduec. - M.: bunom-IIpecc, 2011. -
704 ctp.
3. Ounpapio Tanenbaym, CoBpeMeHHBIE OINEpalMOHHBIE cucTeMbl / DHIpro TanenOaym. -

CII6.: U3patenbckuit gom "IMutep", 2011. - 1120 ctp.

Pa3nen 5. [IporpammupoBanue
1. CraBpoBckuii  A.b. Typ6o Ilackame 7.0. VYuebnuk.- K.: MWzparemsckas rpymma
BHYV, 2008, -400 c.
2. C.A. Hemutorun. TurboPascal: mpaktukym. ITutep, 2008.
3. T.A. TTaBnosckas C/C++. [IporpamMmmupoBaHue Ha SI3bIKE BBHICOKOTO YpPOBHS. YUeOHHUK
1t Beiciie mkonsl. — CI16.: Jluaep, 2010 — 461 c.: ui.
4, T.A. TlaBnosckas HO.A. llymak C/C++. CTpyKkTypHOE M OOBEKTHO-OPUEHTHPOBAHHOE
nporpaMMmupoBanue. YueoHuk Juist Boicieit mk. — CII6.: ITutep, 2010 — 352 c.: ni.
5. Kapruran, bpaitan V., Putun, /lenuc M. f3sik nporpammupoBanus C, Ilep. ¢ anrin.-M.:

Wz nmarensckuit gom «Bunbsamey, 2010.-304 c.: un.

Pa3nen 6. Cetu 9BM H TelleKOMMYHUKAIMH
1. Kommbrorepasie cetu. [lpunanmmer, Texnomoruu, mnpotokonsl./ B.I'. Omudep, H.A.
Omnudep. - CII6.: U3natensctBo «Ilutep», 4-e uzganue 2010. -672 c.: ni.

2. Cemenos 10.A. TenekoMMyHHKaMOHHbBIE TexHOMOrHH, http://book.itep.ru

Pa3zpnen 7. 3amura nndopmauun
1. ®opoysan b.A. Kpunrorpadus u 6e3onacHocts cereit. BUHOM. JlaGoparopust 3HaHUH,

2010. - 783 c.
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2. KneiimenoB C.A. Hudopmannonnas  06e30macHOCTb W 3alIUTa  HMH(OPMALIUH.
NI"Axanemus", 2012. - 331 c.

3. Hlanerun B.®. HMudopmanmonHas 0€30MacHOCTh KOMIBIOTEPHBIX CHCTEM U CETEH.
OOPYM: UH®PA-M, 2013.

4, CKpUITHUK JLA. Obecnieuenue 0e30IacHOCTH MEPCOHATIbHBIX JTAHHBIX.
NHTYUT, 2011. - 122 c.

S. A. B. Arpanosckuii, P. A. Xanmu. Ilpaktuueckass Kpunrorpadus: aaropuTMbl U HUX
nporpamMmupoBanue. Conon-IIpecc, 2009.

6. babam A.B., llankun I'.Il. Kpuntorpadus. [lox penaxumert B.I1. [lepctroka, DJI.
[Tpumenko / A.B. ba6am, I'.I1. [llankun. - M.: COJIOH-TTPECC, 2007. - 512 c.

Pasneu 8. Ba3el jaHHBIX
1. Heiit, K.Jx. Bsemenue B cucrembl 0a3  pannbeix; K. JluanexTuka;
U3z nanue 6-¢e, 2012. - 360 c.
2. IeBuncon, Jlync mpoektmpoBanme 0a3  mamHeix  Ha  SQL  Server  2000;
Bunom, 2009. - 631 c.
3. TymanoB, B.E.  OcHOBbl = NpPOEKTUPOBAHUS  pENSALMOHHBIX  0a3  JJaHHBIX;
bunowm, 2012. - 420 c.
4. @eitepuireitn, C.; Ilpuosur, b, Oracle PL/SQL  mns  mpodeccronanos;  CII6:
[Mutep, 2012.- 540 c.

5. C. . Ky3nenoB. ba3bl tanHbIX: A361kH U MOJesd. Mocka, burowm, 2008

Pa3nen 9. OcHOBBI pa3padoTKU MPOrPaMMHBIX CHCTEM
1. I'apukoB M.M., HBanuenko A.H., I'punuenkoB J[.B. Teopernueckne OCHOBBI
pa3paboTKy U peanu3aluu sI3bIK0oB nporpammupoBanus. — M.: «Kuopycy, 2010.
2. Axo A., Xomkpodr J., VYneman J[. CTpyKTypbl HOaHHBIX U aIrOpUTMbl. — M.:
«Bunbsimey, 2016.
3. KoGepn A. CoBpeMeHHBIE METOAbl ONHMCAaHUS (QYHKIHOHAJIBHBIX TpeOOBaHMHA K
cuctemaM. — M.: «Jlopu», 2011.
4. Kapn U. B. Pa3paborka TpeOoBaHuii kK mporpaMMHoMy obOecneueHuto. — «Pycckas

penakuus», 2014.
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JlonoJIHUTeIbHAS JIUTepaTypa

Pasznen 1. luckpeTHasi MAaTeMaTHKA M MATEMATH4YECKas JIOTHKA
1. H.K. Bepemarun, A. Illens. JIeknuu no MareMaTH4€CKOM JIOTUKE U TEOPUH aJITOPUTMOB.
Yl1-3. M.: MIIHM, 2002 r. 2-e u3ganue.
2. A.H. I'amoBa. MaTemaTtnyeckas Jioruka u Teopust anropurmon. Caparos: U3n-so CI'Y,
1999 .- 76 c.
3. H.H. HeneiiBoxa. [Ipuknannas noruka. Y4ue6Hoe nocodue. MkeBck, u3a-so YMm. YH-Ta.
1997 r.—385c.
4. N.A. JlaBpos, JI.JI. MakcumoBa. 3ajaur 110 TEOPUN MHOKECTB, MATEMAaTUYECKON JIOTUKE
U TEOPUH aNropuUTMOB. — 3-¢ uznanue, M.: ®©USMATIIUT, 1995.
5. N.A. ManbieB. AITOpUTMBI U peKypcuBHbIE GYHKIUH. — 2-€ u31. — M.: Hayka. ['n. pen.
®uz.-mat aut. 1986 1. — 368 c.
6. A.H. Konmoropos, A.I'. Iparaiiua. Marematuueckas Jioruka. JlomoTHUTEIbHBIC TIIaBbI:

Vuebnoe mocobue. — u3a-so Mock. YH-ta, 1984 r. — 120 c.

Pa3nen 2. UndopmaTuka
1. CagenbeB A. 1. OcHoBbl unpopmatuku. — MockBa, «3natensctBo MI'TY umenu H.O.
baymana», 2001
2. Morunes A.B., ITak H.U., Xennep E.K. Mnudopmartuka: YueOH. mocobue s CTya. Hel.
By30B. — M.: U3n. Llentp «Akanemusi», 2004.
3. Cumonosuu C.B. u np. Madopmatuka. bazossrii kype. — C-116.: TTurep, 2005.
4. CrenanoB A.H. Madopmatuka: yueonuk st Bysos. — CII6: TTutep, 2003.

Pa3gen 3. 9BM u nepudepuiinbie ycrpoiicTBa
1. [TsaTuOparoB u ap. BeruucnurtenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKAIMU: Y YeOHUK. 2-
e u3a., nepepad. u gon. — M:. ®uHaHchl U cratuctuka, 2004.-512 c.
2. [TeckoBa C.A., I'ypoB A.U., Ky3un A.B. Llentpanbable u nepudepuiiHbie yCTpoiicTBa
ANEKTPOHHBIX BEMUCIUTENBHBIX cpeactB./ [Toa. pen. O.I1. ['myakuna. —M.: Pagno u cBs3s, 2000.
—496 c.
3. MuxkponporieccopHble cucteMbl: YdueOHoe nocobue st By3os/ E.K. Anekcannpos, P.1.
I'pymBunxkuii u ap. [lox o6m. pex . JI.B. IlyzankoBa. —CI16:. ITlonurexnuka, 2002, -935 c.
4, JlapuonoB A.M., Maiiopos C.A., HoBukos I".1. BeraucanTenbHbie KOMIUIEKCHI, CHCTEMBI
u cetr: Yuebnuk s BY3oB. - JI.: DHeproaromusaar, 1987, -288 c.

5. Kapmo F0.I". Teopus aBTomatoB. — CII6.: «ITutep», 2002.
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6. YrpromoB E.I1. [udposas cxemorexnuka. YueoHoe mocodue 1t BY308. - Cnb.: «bXB-
[etepOypry», 2002.
1. boiiko B.M. (CxemoTexHHMKa  3JIEKTPOHHBIX  CUCTeM.  MMUKpomnpoueccopsl U

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

Pa3znen 4. OnepaunoHHbIe CHCTEMBI
1. Crommunre Bunbsm. Onepannonssie cuctembl; Bunbsimc - Mocksa, 2004. - 848 c.
2. ['anarenko B. A. IlporpammupoBanue B crannapre POSIX. Kypc nexkuuit; Matepuer-

YHHUBEPCHUTET HH()OPMAIIMOHHBIX TEXHOJOTHH - MockBa, 2004. - 560 c.

3. A. B. T'opnees, A. HO. MomyanoB. CucremHoe nporpamMmmaoe obecneuenue. [Turep, -
2001.
4, A. B. TI'opaees. Onepanrionabie cucTeMsbl, 2-o¢ n3aanue. [lurep, - 2004,

Pa3nen 5. [IporpammupoBanue
1. B.B. [Toa6enbckuii, C.C ®omun. [IporpammupoBanue Ha s3bike Cu: Yu. mocodue. - u3.

— M.: ®unanch u ctatuctuka, 2005.-600 c.: ui.

Pa3nen 6. Cetu 9BM H TelleKOMMYHUKAIMH
1. 3. Tanenbaym. Kommnerorepusie cetu. [Turep, 2007 r. — 992 c.
2. Hosukos 10.B., Kongparenko C.B. JlokalbHblE CETH: apXHUTEKTypa, aJrOPUTMBI,
npoektupoBanue. — M.: OKOM, 2000.

3. Croyumuare B. CoBpemeHHBIE KOMITBIOTepHBIE ceTH. 2-¢ u3. CII6.: [Turtep, 2003.

Pa3nen 7. 3ammuTa undopmanun
1 A.Il. Andepos u ap. OcHoBsl kpunrorpaduu. M.. 2001.
2 Ymopa A.JI. CoBpemeHnHas npukiaanas kpunrorpagus. I'enuoc APB, 2002. - 244 c.
3. Cwmaprt H. Kpunrorpadus. Texnocdepa, 2005. - 525 c.
4 [nuaitep b. [Ipuknannas kpuntorpadus. [IpoToKoIbI, aTTOPUTMBI, HCXOJIHBIE TEKCTHI HA
s3pike Cu. Tpuymd, 2003. - 797 c.
5. Benpmenbax M. Kpunrorpadust va CU u C++ B nevictun. Tpuymd, 2004. - 461 c.
6. MacnenaukoB M.E. IIpaktuueckas kpuntorpagus. BXB-ITerepoypr, 2003. - 458 c.
7. Mamok A.A. MadopmanrionHast 6€301MacHOCTh: KOHIIENTYaJIbHBIE U METOI0JIOTHIECKIE
OCHOBBI 3a1IuThl HHpopmanuu. ['opsiuas nmuaus-Tenexom, 2004. - 280 c.
8. Keunes JI.H. OMC u nundopmarmornHas 6€30mMacHOCTb B CHCTEMaX TEICKOMMYHUKAIIHH.

Texnmomorum, 2005. - 312 c.
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9. Hosukos AA. Vs3BuUMOCTD u uHpOpMAIIMOHHAS 0€30MacHOCTh

TEJIEKOMMYHUKALMOHHBIX TeXHOI0rui. Paguo u cBs3pb, 2003. - 294 c.

Pa3zneua 8. Ba3el naHHBIX
1. K. Jleiit. BBenenue B cucteMbl 0a3 qaHHBIX. 6-¢ u3z., M.; CII6.: Bumbsmc.- 2000.
2. . Meiiep. Teopus pensioHabix 6a3 ganabix. M., Mup, 1987.
3. Benapos A.M. CASE-texnosoruu. CoBpeMeHHbIE METO/IbI U CPEACTBA MPOSKTUPOBAHUS
nH(POPMAIMOHHBIX chcTeM. M., ®UHAHCHI U cTaTUCTHKA, 1998.
4, M.P. KorajsoBckuili. DHIOUKIIONEOUS TeXHOJOTUA 0a3 maHHbIX. M.: ®duHa”cel u

cratuctuka, 2002.

Pa3nesn 9. OcHoOBBI pa3padoTKU MPOrPaAMMHBIX CHCTEM
1. Kapnos IO.I'. Teopuss u TtexHojoruss nporpammupoBaHus. OCHOBBI OCTPOEHHUS

TpaucasaTopoB. — CII6.: «bXB-Ilerepoypr», 2005.

2. bpayne O. Texnomnorus paspabotku mporpamMmmuoro oodecrieuenusi. — CII0.: «ITutepy,
2004.
3. Koucranraitn JI., JlokByx JI. Pa3pabotka mnporpammuoro obGecneuenusi. — CII6.:

«ITurep», 2004.

4, Nnwuna E.A., JlorynoBa O.C., flunkoB .M. YenoBeko-MalimHHOE B3aUMOJICHCTBUE:
Teopus U mpakThka: YuedHoe nocoodue. — Poctos H//I.: «Denukcy, 2006.

S. Kanep C. u ap. TectupoBanue nporpammaoro obecneuenus. — M.: «lnaCodt», 2001.

6. Kantop M. VYnpaBienue nporpaMMHbIMU NpoekTamu. I[IpakTuiyeckoe pyKoBOJACTBO IO
pa3paboTKe yCIenrHoro NporpaMMHOTro obecreuenus. — M.: «Bunbsamey, 2002.

7. Commepsunb U. MHxeHepus mporpaMMHOro obecrieueHus. 6-e uza. — M.: « Bunbsamcey,

2002.
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