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Ba3bl 1aHHBIX

ApxutekTypa 6a3 nanHbix. Mojenu qaHHeix. Mepapxudeckue, cereBbie, peisiiuoH-
HBbIE MOJEJIM JIaHHBIX. MOJIeNIb «CYITHOCTh-CBSI3b». YPOBHU MPOEKTUPOBAHUS: KOHIIEIITY-
aNbHBIN, Jornueckuid, pusudeckuil. [IpoektupoBanue 0a3 JaHHBIX HA OCHOBE MPUHIUIIOB
HOpMaJIU3alu.

OnHOCXEMHBIE M Pa3HOCXEMHBIE OTHOIIEHHS. OCHOBHBIE OMEpaluu PeasiUOHHON
anreOpel. TpaIUIIMOHHBIC U CTICIIUATU3UPOBAHHBIC OMIEPALIUH.

Pensuuronnast Mosiens JaHHbIX. Onepaiuu HaJl OTHOIICHUsIMU. PensitinonHas anreo-
pa. Ctpykrypa s3eika SQL. Onepartopsl onpeaeneHus gaHHeix DDL. Onepatopsl MaHU-
nynupoBanus nanHbiMU DDL. f3b1k 3anpocoB DQL. Tunsl nansusix. Oneparop SELECT.
3anpockl: MPOCTHIE, MCHOJIB3YIOLINE COEIWHEHUS, BIOXKEHHBbIE 3anpochkl. CTaHIapTHBIE
GyHKIIUU.

Mogens ynaieHHOTO JocTyna K gJaHHbIM. [lapamnensHbie npoueccsl. Moaens TpaH-
3akiuid. CBoiicTBa Tpanzakuuid. [Ipo6ieMsl napanienbHbIx nporeccoB. KondaukTel Tpan-
3aKIMN ¥ MyTH uX penieHus. bezonacHocTh 0a3 JaHHBIX.

[Tpuuunel nosienenust NoSQL moneneit 6a3 nanasix. ['padoBas Moaens 6as3bl JaH-
HbIX. Mojens 6a3bl gaHHbIX «Kitou-3HaueHue». J|OKyMEHTOOPHUEHTUPOBAHHASI MOJIEIb
0a3bl Ja”HHBIX. Moaenb 0a3nl JaHHBIX «CeMeNCTBO CTOJIOIIOBY.

IIpoexTrpoBaHue MHPOPMALUOHHBIX CUCTEM

Beenenue. Tepmunbl u onpezaenenus (MHGOpMaMOHHBIE TEXHOJOTHH, MH(OpMa-
IIUOHHASI CUCTEMa, KOPIOpaTUBHbIE MH(DOPMAIIMOHHBIE CHUCTEMbI, MpEeAMETHasE 00JacTh,
O6usHec-mporiecc, OusHec-ioruka). [loHsATHE TEXHOJIOTHH TPOSKTHUPOBaHUS WHGMOpMAIIH-
onnoi cuctemsl (MC). Cucremnuniit noaxon k nocrpoeruto MC. Craguu pazpadotku MC.
XapakTepuUCTUKH KPYIMTHOMACHITAOHBIX TPOeKTOB. OCHOBHBIE MPOOJIEMBI COBPEMEHHBIX
npoextoB UC.

Monenu ku3HEHHOTO 1TUKIJIa HHPOPMAIIMOHHBIX cucTeM. COcTaB M CojiepKaHue pa-
00T ATANoOB KM3HEHHOTO ITUKJIa HHOOPMAITMOHHBIX CUCTEM.

Kanonnueckoe npoextupoBanue MC. Cragum u sTamel mpouecca KaHOHUYECKOTrO
npoektupoBanus MC. Llenn u 3amaun npeanpoektHor crtaauu coznaanua MC. Moaenu ne-
SATEJILHOCTH OpraHu3aluu («KaK €CTh» M «KakK JOJDKHO OBITh»). TeXHHUUYeCKoe 3aJlaHue.
CocrtaB paboOT Ha CTaJMU TEXHUUYECKOTO U pabouero mpoektupoBanus. CocTaB U Colep-
»KaHUe padOT Ha CTaJUSAX BHEJIPEHUS, SKCIUTyaTalliy U COMTPOBOXKICHUS TTPOCKTA.

CnupanbHas Mmojenb xku3HeHHoro nukia MC. TlpenMyiiectBa U HEIOCTATKH Kac-
kaaHou Mojenu. OcoOeHHOCTH crupanbHO Monaenu. [IpenmyiiiecTBa U HEJOCTATKUA CIH-
pansHOM Mozenu. CocTaB U cofep KaHue MPOCKTHON JOKYMEHTALIUH.

dopMupoBaHuE MOJAEIN MPEeAMETHON 00nacTi. DYHKITMOHATEHO-MOYIBHBIA TO/I-
X0/l 1 00BEKTHO-OPUEHTUPOBAHHBIN MOIXObI K pa3paboTke WH(DOPMAIMOHHBIX CHCTEM.
Meron dynkuuonainsHoro moaenupoanus SADT (IDEF0). Meroa MoaenupoBaHusi mpo-
ueccos IDEF3. MonenupoBanue notokoB nanHbix (DFD).

YuudummpoBanueiii 361k MoaenupoBanuss UML: Ha3HadueHHMe, OCHOBHBIE 3Tarlbl
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pa3BUTHS, CIIOCOOBI UCIIOJIB30BAHUS, CTPYKTYpa ONPEAEIEHHUS, TEPMUHOJIOTUS U HOTALIMH
UML. ®ynkunonansHas crpykrypa MC. JleiicTByroniue auia, BApuaHThl HCIOJIb30BAHMS.
Onpenenenue ¢yukiui MUC (amarpamma mpeneacHToB). OOBEKTHO-OPUEHTUPOBAHHOE
POEKTHUpOBaHUE 0a3bl TAHHBIX KJIACCOB (Iuarpamma kiaccoB). [IpoekTrpoBaHue TeXHO-
JoruM 0o0pabOTKU HMH(poOpMaIuu (AuarpaMMmsbl MoclieloBaTesIbHOCTEH). MoenupoBaHue
MOBEACHUS Ha JIOTMYECKOM ypoBHE. [IpoekTupoBaHue MOJIb30BaTEbCKOrO HMHTEpderica
(muarpammel coctosiHui). [IpoexkTrpoBaHue 3ampocoB K 0a3e JAaHHBIX (IUarpamma Jes-
TenbHOCTH). Micnionb3oBanue si3pika UML 1u1s co3manusi mporpaMMHBIX CPEJICTB.

[Tonsitue »u3HeHHoro 1ukia nporpammuoro ooecneuenus: (KL [10). Mogenu XKI|
I1O. Kackannas u cnupanbias moaenu XKL 1O, Moaens ¢ mpoMeKyTOUHBIM KOHTPOJIEM.
Cragun XK1 [10. ®opmupoBanue tpedboBanuit k [10; mpoekTupoBanue; peanusanus; Te-
CTUPOBAHHE; BBOJ B JCHCTBUE; DKCIUTYaTallUs U COIIPOBOKICHUE; CHATHE C DKCILTyaTallUH.
ConepxaHue ¥ B3aUMOCBS3b IpolieccoB ku3HeHHoro 1ukia 110 MC. JloroBopHbie mpo-
ueccel. [Iponeccer mpennpustus. [IpoektHsle npoueccel. Texuuueckue mpoueccol. Crie-
AAJIBHBIE ITPOLECCHI.

IIporpamMmupoBanue

Tunbel nanHbix. OnMcaHusi KOHCTaHT, MEPEMEHHBIX, TUIOB. CTaHIApTHBIE THUIIbI
JNAHHBIX: LEJbI, BENIECTBEHHBIN, CUMBOJIbHBIN, JOTUYECKUH, UX MPEICTABICHUE B IaMsi-
TU. BelpaxkeHus, onepauuu. MaccuBbl, CTPYKTYpbl, 00bEAMHEHNS, YKa3aTeIU U UX OIUca-
nue. Crangaptasie pynkuuu. [IpucBauBanue. BBoa-BbIBOI JaHHBIX.

3anuce 0a30BBIX CTPYKTYp alIropuTMa Ha 0a30BOM S3bIKE. YCJIOBHBIA OIEpaTop.
CocraBHoil oneparop. Oneparopsl HUKIOB C MPEAYCIOBUEM M C MOCTyciaoBueM. Lluki ¢
napameTpoM. [IporpammupoBaHue CTpyKTypHUPOBAaHHBIX aJITOPUTMOB.

Onucanue noanporpamm. O6palieHue K noanporpaMmam u QyHKIUSM. Cno-
coObl mepegayd MapameTpoB MO CChUIKE U 3HauyeHuio. Mcrnonb3oBaHue OMOIMOTEYHBIX
nporpamm. Pekypcus.

MeTtoasl u cpeacTBa pazpabOTKH, TECTUPOBAHUS U OTJIAJKU MPOTPaMM Ha S3bIKAaX
BBICOKOr0 ypoBHA. [lapagurmsl mporpaMMUpOBaHUs: IPOLEAYPHOE, CTPYKTYpHOE, MO-
OyJAbHOE U OOBEKTHO- OPUEHTHUPOBAHHOE MTPOrPaMMUPOBAHHUE.

JlanHbIe U anropuTMbl. MeToAbl U CpPEICTBA MPEACTABICHUS U PEau3alii OCHOB-
HBIX CTPYKTYpP JAHHBIX: O4epelb, CTEK, JeK, CTPOKa, MaCCUB, MHOXECTBO, rpad, AepeBo,
TabyuIIa.

OnepanuoHHbIEe CUCTEMbI

Ha3znauenue u ocHOBHbIE (DYHKIIMU OMEPAIIMOHHBIX cucTeM. OrnepaluoHHas cpena,
M0JIb30BaTENbCKUI U nporpaMMHubiil uHTepdericsl OC. Buasl pecypcos. [lonsitue npoiec-
ca, MOTOKa, 3aj1a4i. MHoro3amgadHocts. [loHsITHE TpepbIBaHUs.

[ToHsiTUE BBIYMCIUTENBHOTO TIpolecca. AIPECHOE MPOCTPAHCTBO mporiecca. Maen-
Tudukatop u aeckpuntop nporecca. CTpykTypa KOHTEKCTa Mporiecca. Mepapxus nporec-
coB. CoCTOSIHUSI TIPOIIECCOB. YTIpaBJICHUE BBIUMCIUTENBHBIMU Tporieccamu. CrocoObl
IJTAHUPOBAHMS 3aJaHui 1oJib3oBaTens. [IoHsTre npruoputeTa nu oYepear MpoLeccoB.

VYrpasnenue naHHbBIMU U (alIoBbIe CUCTEMBI. [IpuHITMIIBI opraHu3anuu (HpaiioBbIX
cucteM. Crucrema ymnpasieHus ¢aiiamu.

PeanvHas u BupTyanpHas namsatb. MeXaHU3M pealv3alld BUPTYAIbHOM IAMSTH.
CerMeHTHBIN, CTPAaHUYHBIA CIOCOOBI OpPTraHU3AIMU BUPTYAIbHOW MaMsTH. MeToabl pac-
npeaeneHus naMmsaTu. COBMECTHOE UCIIOIb30BAHUE NTAMSITH. 3aIIATA TAMSATH.

Uepapxuueckuii noaxox. Konuenmus abcTpakTHbIX MalivH. Pe3ujeHTHas 4acTb
OC — agpo. @yukuuu sigpa OC. CucteMHBIE NPOILECCHl M IMPOLECCHl MOJIb30BATENEH.
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Konnenuus BuptyanbHbix MamuH. KoHuenuus: oTKpbIThIX cucteM. [IpuHIUNBI opranuza-
uun OC: MOIyJIBHOCTh, HEPAPXUUYECKHUI TOAXO0M, TeHEPUPYEMOCTh, BUPTyaIn3alus, He3a-
BUCHUMOCTh MPOTPAaMM OT BHEIIHMX YCTPOWCTB, COBMECTUMOCTb, MOOUIBLHOCTh, HAJEK-
HOCTh U 0€301aCHOCTb.

CoxpaHHOCTh U 3alllUTa MPOrPAMMHBIX CUCTEM, 3alIUTa OT COOEB M HECAHKI[MOHU-
poBaHHOTrO jaoctyna. MHcaiinepckue ataku. Bueninue ataku. BpegoHOCHBIE MPOTpaMMBI.
TposiHckue KOHU, YepBU U BUpYChl. CpeAcTBa 3alIUThI OT BPEIOHOCHBIX MPOrPAMM.

BoruucauTenbHbIE CHCTEMbI, CETH U TEJIEKOMMYHHUKAIIUHA

OO0nue TpUHIKUITBI TOCTPOCHUS TEIEKOMMYHHUKAIIMOHHBIX CETEH

OO6uue NoHATUS O TEIEKOMMYHHUKAIIMOHHBIX CETSAX U CUCTEMaX, OCHOBHbBIE TEPMU-
HBI U onpeneneHus. [lousTre 00 ATaTOHHOW MOJETU B3aUMOACHCTBUS OTKPBITHIX CUCTEM
(OSI). IIpuHUMIBI TOCTPOEHUS U CTPYKTypa B3auMoyBsizaHHOU cetu cBsizu (BCC) PO,
[ToHsTHE O MEPBUYHON U BTOPUYHBIX CETAX CBSI3U, TPAHCIOPTHOU CETU CBSI3U U aOOHEHT-
ckoi cetu moctyna. [loHaTHe 0 KOMMyTallMK KaHAJIOB, COOOIIEHUN U MTAKETOB, TOMOJIOTHS
cereld cBsi3U. KpaTkas XapakTepuUCTHKa OCHOBHBIX 3JIEMEHTOB TEJIEKOMMYHUKAIIMOHHBIX
ceteit. OCOOEHHOCTH TOCTPOEHUSI MU(PPOBBIX CETE HMHTETPATBHOTO OOCITY>KHBAHUS, WH-
TEJUIEKTYaJIbHBIX, JIOKAJIIbHBIX U KOPIIOPATUBHBIX CETEN CBSI3H.

CeTteBble TPOTOKOJIBI

Opranuzanusi CETEBbIX MPOTOKOIOB. CTPYKTypa MpoTOoKonoB. CTaHAAPTHI U IPOTO-
koibl ISO u OSI. Jluckperusanusi HenmpepbIBHBIX coobenuid. [Tporokonsl cBsa3u. CeMu-
ypoBHeBass Mojenb OSI. Crangapt IEEE 802. IIportokonsr I'BC. Crexku mpoTOKOJIOB
(upM-IpOU3BOIUTENEH.

TexHosioruu nepenayu JaHHbix. KoMmmyTtanus u pazaenenue kaHanoB. KoMmmyraius
kaHasioB. Kommyranus makeroB. CeTd ¢ AMHAMUYECKOM M TMOCTOSIHHOW KOMMYTAILIUEH.
®u3nvecKkuii ypoBeHb CBSI3U M YPOBEHb KaHaja JAaHHBIX. THIOBBIE CETEBbIE TEXHOJIOTUU
nokanbHbIX ceTed. Cerb Ethernet. Token Ring. Texnonorust FDDI.

becnipoBonbie cpeanl niepenaun. TpeboBaHus K OSCIIPOBOAHBIM ceTsM. Tumbl 6ec-
IIPOBOJHBIX ceTel. becrpoBOIHbIE TEPCOHANBHBIE CETU. BECITPOBOHBIE JTOKAIBHBIE CETH.
becnipoBoanbie Toponckue cetu. becnpoBogHbie TiOOanbHBIE ceTH. MHTerpanuoHHOeE
obopynoBanue. Cpencta maciradbupoBanus ceteil. [lopropurenu. Moctsl. KommyTaTo-
pbl. MapuipyTu3aTopsl, MPOTOKOJIBI MapHIpyTH3allMd U LT3l OpraHuzanus Oecrpo-
BogHOM cBs3u. Bletooth. W-F. Touku nocryma Iloctpoenue 6ecnipoBojnbix cereid. IIpo-
TOKOJIbI. PerieHne npukiiaHbIx 3a1ay.

[upoxononocHslid uutepHeT. Ctangapt RadioEthernet IEEE 802.11.

IIporpamMMHasi MHKEHePUS

[IporpamMmHasi UHXKEHEPUS B KU3HEHHOM IIUKJIE TPOrpaMMHBIX cpeacTB. [Ipoduau
CTaHJIaPTOB KM3HEHHOTO IUKJIa CUCTEM W MPOTPaMMHBIX CPEJICTB B MPOrPAMMHON MHKe-
Hepuu. Mojenu u nporecchl ynpaBiaeHus NPOEKTaMu TPOTPaMMHBIX CPECTB.

CucteMHOE NPOCKTUPOBAHUE MPOTPAMMHBIX CPEACTB. TEXHUKO-3KOHOMHYECKOE
000CHOBaHUE TIPOEKTOB MPOTPAMMHBIX CPE/ICTB.

Pa3zpaboTka TpeOoBaHuli K MPOTpaMMHBEIM cpeacTBaM. [ImanupoBanue KU3HEHHOTO
[MKJIa TPOTPaAaMMHBIX CpeAcTB. OOBEKTHO-OPUEHTUPOBAHHOE MPOCKTUPOBAHHUE TPO-
TPaMMHBIX CpPEICTB. YMpaBJIEHUE pecypcaMd B JKU3HEHHOM LHKJIE MPOrpaMMHBIX
cpencts. [edexTsl, omMOKH U PUCKU B )KU3HEHHOM IIMKJIE IIPOTPAMMHBIX CPEJCTB.

XapaKkTepuCTUKN KadecTBa MPOTPAMMHBIX CPEICTB. BBIOOp XapakTEepUCTHUK Kade-
CTBA B MPOEKTaX NPOrPaMMHBIX CPEJICTB.

Bepuduxanus, TecTupoBaHue U OIIEHUBAHWE KOPPEKTHOCTU MPOTrPaMMHBIX KOMIIO-
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HeHTOB. MHTerpanus, kBaaupuKkalmoHHOE TECTUPOBAHUE U UCTIBITAHHUS KOMIUJIEKCOB MPO-
IpaMM.

ConpoBoKI€HUE U MOHUTOPUHT MTPOTPAMMHBIX CPEJCTB. YTpaBlieHne KOHpUrypa-
ued B JKM3HEHHOM IMKIIE MPOTPAMMHBIX CPENCTB. JJOKyMEHTHpOBaHUE MPOrpaMMHBIX
CpelcTB. Y I0CTOBEpEHHE KauecTBa U cepTU(UKAIIU TPOrPaMMHbBIX MPOAYKTOB

O6cyx0deHa u 0dobpeHa Ha 3ace0aHuuU npedMemHoU 3K3amMeHalyUOHHOU KOMUCCUU.

OdobpeHa Ha 3acedaHuu npuemHol komuccuu 26 mas 2023 2., npomokon Ne2.
MuHrMaIbHOE KOJIUYECTBO OAJIOB JIJIsl BCTYIUTENIBHOTO UctibiTanus — 40 dannos.

IIkana oneHUBaHUA BCTYIIUTECJIbHOI'O HCIIBITAHUA

Ouenka «Heynosetso- «¥ HOBACTBODH- «Xopouro» «OTauuHO»
PHUTEIIBHO» TEIIbHOY
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