IMPOT'PAMMA
BCTYHNUTEJBHBIX HCOBITAHUN B MATUCTPATYPY IO
HATIPABJIEHUIO 09.04.04 «[IPOTPAMMHAS UH)KEHEPUSI»
®I'BOY BO « JIATECTAHCKHNHN 'OCYJAPCTBEHHBIN
TEXHUYECKHNHN YHUBEPCUTET» HA 2025/2026 YYEBHBIN 'O/

Conep:kaHue BCTYNUTEIBHOT0 IK3aMeHa

BBenenue B mporpaMMHY 0 HHKEHEPHIO

[TporpammHas WHXEHEpHs: Ha3HAYCHUE, OCHOBHBIC MPUHIIUIIBI, TIOHSTHS,
TepMHUHOJIOTHA. VcTOpHs pa3BUTHS TPOTPAMMHON HH)KCHEPHUH.

Hcnonp3oBanue CTaHAapTOB B IPOrPaMMHON MH)KEHepUHU. EnnHas cucrema
NpOrpaMMHON JOKyMeHTanuu. MexayHapoanbie crtanaaptel. Cranmapt |IEEE
Guide to the Software Engineering Body of Knowledge - SWEBOK.

Ku3HEHHBIH IMKI THporpaMMHOro mnpoaykra. O030p KIaCCHYECKUX
Mojieliel KMU3HEHHOTO IMKJIa (BOJAOIAIHAsS MOJEib, CIHpajibHass MOJEIb) U
Mozene ObicTpoi (ruOKoi) pa3paboTku mporpaMMmHoro ooecrieueHus. CBs3b C
APYTUMU JUCIHUILTUHAMH 110 HAIPABICHUIO TIOJITOTOBKH.

VYnpaBneHue MporpaMMHBIM MPOEKTOM: OCHOBHBIC CBEJCHUS, MPUHITUIIHI,
CTaHJAPTHl. YTpaBJICHWE KadyeCTBOM IMPOrPAMMHOTO TpoekTa. CBsA3b C IPYTHUMH
TUCIUITNHAMH 10 HAIIPABJICHHUIO MTOATOTOBKH.

JAuckpeTHass MaTeMaTHKA

CnocoObl  mpencTaBieHUss MHOXKECTB B mamsaté OBM  u  anropuTmel
pea3aluy Oneparuin.

KombOuHaTopHBIE 0OBEKTHI: MOJIMHOYKECTBA, MIEPECTAHOBKU 0€3 TTOBTOPSHHM U
C TIOBTOPEHUSIMU, pa3MEIIeHUs 0€3 MOBTOPEHHM M C TMOBTOPEHUSMHU, COUYETAHUS
0e3 MOBTOPEHUH U C TOBTOPEHUSIMU. METO/1 MOMCKA ¢ BO3BpAIICHUEM. AJITOPUTMBI
MOPOKICHUSI KOMOWHATOPHBIX OOBEKTOB M WX MPUMEHEHUE MPU PEIICHUU 3a7ad
BBIOODA.

Otnomenus. OcHoBHbIE MOHATHSA. CriocoObl 3ajanus oTHOImEHUH. Onepanuu
HaJl oTHOIIeHUsIMU. CBOMCTBA OTHOIIEHUM. AJITOPUTMBI HAXOXKJACHUS 3aMbIKaHU N
oTHOIEeHN. DakTOPMHOXKECTBA.

I'padpr. OcHoBubie moHsATHSA. CrocoObI TpenacTaBiaeHus: rpadoB. MapmipyThl,
nenu, mukiabl. [lokpeiBatontue nepeBbs. Ilomck B oprpade. CBS3HOCTH B
HEOPUCHTUPOBAHHOM W OpUEHTHpoBaHHOM rpade. Kparuaiimme myta wu
paccrosinusi. Knuku u He3aBUCMMBbIE MHOXeCTBa. Packpacka rpada.

Bynesbl pynkuun. OcHoBHbIE OHATUS. CTIOCOOBI 3a1aHUsI OYIEBbIX (YHKIIHIA:
Ta0JIuYHbIe, aHAIUTHYECKUE, rpadoBble. MUHUMH3ALMS TOJHOCTHIO U YaCTUYHO



onpeNieNieHHbIX OyneBbIX (YHKIUMH M ux cucteM. [Iporpammuas peanuzaius
OyneBbIX (DYHKIIUN PU Pa3IUYHBIX CIIOCO0AX UX MPECTABICHHUS.

MareMaTn4yecKas JJOTHKa H TeOPHUs AJTOPUTMOB

Krnaccuueckoe ncuncieHue BbICKa3bIBaHUM. AKCHMOMBI U IpaBWia BBIBOJA.
BoeiBon popmyn u BeiBoA gopmyin u3 rumotes. Teopema o aeaykiuu. Teopembl
MOJIHOTBI U HETTPOTUBOPEYUBOCTH.

HNcunucnenne npenukaroB. Ilpenuxarel u  kBaHTOpbl. IlpenuxartHbie
dopmynbl. UnTepnperanus npeaukaTHbix (Gopmyi. BhINOJTHUMOCTh, HCTUHHOCTb,
0OLIE3HAYUMOCTb.

AKCHOMBI M TpaBuiia BBIBOJIAa MCYHCIICHUSA MPEAUKATOB 1 -ro mopsjka.
CrtpykTypa Teopuu 1 -ro nopsaka. Meron pe3ontonuil s JOTUKA TPEAUKATOB U
BBICKA3bIBAHUIA.

Hopmanbhbie anropudgmbl u MamuHbl ThiopuHra. Beruncienue cioBapHbIX
GyHKIMH HOpMalbHBIMM airopudmamMu W MammHamu Teiopunra. [lpunmnun
HOpMaJu3aluu 1 Te3uc ThlopUHra.

VYHuBepcanbHble aaropuTMbl. TeopeMbl coueTaHusi. Paspemumocts u
nepeuncianmMoctb. Hepaspemmmbie MaccoBbie TPOOTIEMBI.

Teopusi aBTOMaTOB U (POPMAILHBIX A3LIKOB

Perynspuble  s3bIku.  PerynsipHple rpaMMaTHKW: NPaBOCTOPOHHHE U
neBocTopoHHHe. B3aumubie npeobpazoBanus. [Ipeodpasoanne KC-rpammaTukwy,
MOPOXKIAIOIIECH PETYJISIPHBIA A3bIK, B PETYJSIPHYI0. Pacrno3HaBaTtenu peryisipHbIX
A3bIKOB. JleTepMHUHUpPOBAHHbIE U HEIETEPMUHUPOBAHHBIE KOHEYHBIE ABTOMATHI.
Koneunsnie aBTOMAThI C S-nepexoaMmu. Hckimrouenue S-IIepexX0/I0B.
[Ipeo6pazoBanue HEJIETEPMUHUPOBAHHOTO KOHEYHOTO aBTOMAaTa B
JNETEPMUHUPOBAHHBIA. DKBHBAJEHTHOCTh MU MUHHUMM3ALUS JETEPMUHUPOBAHHBIX
KOHEYHBIX aBTOMATOB. IIpuHOMOBI HpOrpaMMHONM  peanu3alyd KOHEYHBIX
aBTOMaTOB. lloCTpO€HME KOHEUHBIX ABTOMATOB II0 PErYJSIPHBIM I'PAMMATHKAM.
PerynsipHble MHOXKECTBa W pETYJsIpHbIE BhIpaKeHUdA. llocTpoeHne KOHEYHBIX
ABTOMATOB IO PETYJISPHBIM BBIPAXKECHUSAM. TPAHCIATOPBHI PErYJISPHBIX SA3BIKOB.
[IprMmeHeHne peryysipHbIX S3bIKOB MU KOHEYHBIX aBTOMAaTOB MPU MPOEKTUPOBAHUU
JIEKCUYECKUX aHAIN3aTOPOB.

KC-sa3piku. PacnioznaBatenu KC-s3bIKOB: NpUMUTUBHBIE U paciiupernHbie MII-
aBTOMaThl. JleTepMuUHHUpOBAaHHBIE U HeAeTepMUHHUpPOBaHHble MII-aBTOMATHI.
NuTynTnBHOE moctpoenue npuMutuBHOro MII-aBTomata m pacmmpennoro MII-
apTomMata ¢ OJHUM coctosHueM. lloctpoenme MIIl-aBromaroB mo KC-
rpaMMaTUKaM. Hucxonsamme MII-pacnio3naBarenu. [Toctpoenue
HenetrepmuHupoBaHHbIX  MII-pacniosnaBateneir no KC-rpammarukam. KC-
rpaMMaTUKH,  JOIYCKAKIIME  MOCTPOEHHWE  AeTepMUHUpPOBaHHbIX  MII-



pacniozHaBateneil. [IpeodpazoBanne KC-rpammatuk npousBoiasHOTO Buaa K bb(1)-
rpammaruke. [loctpoenne  MII-pacnosnaBateneit mno  1X(1)-rpammatuke.
Bocxomsamme MII-pacnio3HaBarenyu THNa «IIEPEHOC-OMO3HAHUE) U «IIEPEHOC-
ceeptkay. KC-rpammaruku, pomyckaromue mnoctpoenue MII-pacnio3naBarenei
TUNA «1epeHoc-ono3Hanuey. lIpeoOpazoBanuss KC-rpaMMaTuk, HCKIIOYAIOLIUE
KOH(JIMKTBI TUNIA «IepeHoc-omno3HaHuey. [locTpoenue ynpasistonieil Tabauubl u
npoueaypsl ono3HaHuA. KC-rpamMmaTtuku, pomyckaromue mnoctpoenue MII-
pacno3HaBareseil Tuma «rmepeHoc-cBepTka». llocTpoenue rpada cuTyauuid u
ynpapisome  tabmunel.  Tpancastopel  KC-s3bikoB.  Tpancnupyroiue
rpamMmatuku. Iloctpoenne Hucxonsammx MII-tpancnstopos. TpaHcnupyromue
rpaMMaTHKd  TOJIbCKOrO  mepeBojaa.  lIpeoOpa3oBaHue  TpaHCHUpYOIIEH
IPAMMATHUKN C BHEIPEHHBIMU JIEUCTBUSMHM B T'PAMMATHKY IOJBCKOTO IMEPEBOJA.
IToctpoenne Bocxomsamux MII-TpaHCISITOpOB 1O TIpaMMaTUKaM MOJbCKOTO
nepeBoAa. IIpuHUMIBI  NOpPOrpaMMHOM  pealM3allMd  paclo3HaBaTelied |
tpaHcasaTopoB KC-sa3pikoB. Ilpumenenne KC-rpammatuk m MII-aBTOMaToB npu
IPOEKTUPOBAHUM CHUHTAKCUYECKUX aHAJIM3aTOPOB U CUHTAKCUYECKH YIPABISEMBIX
TPaHCISATOPOB.

HUccaenoBanue onepanui

OcCHOBHBIE TEOPEMBI JIMHEWMHOrO MNporpaMMuUpoBaHus. CHUMILIEKC-METO] B
CJly4ae M3BECTHOTO JOIMYCTUMOI0 0a3UCHOTO BHUIAa CUCTEMBI orpanndeHuil. [louck
HAYaJIbHOTO JOMYCTUMOT'0 0a3MCHOTO BHJIa (METO/ UCKYCCTBEHHBIX MEPEMEHHBIX).
JIBoMCTBEHHAsA 3a7aya JIMHEWHOIO0 MPOrpaMMHUPOBAHHMS, TPU OCHOBHBIC TEOPEMBI
JIBOMCTBEHHOCTH. DKOHOMHUYECKAs] MHTEPIPETALUs ABONCTBEHHBIX MEPEMEHHBIX.
JIBOMCTBEHHBIN CUMILUIEKC METOI. MeTOo1 MOCIeI0BaTEIbHOTO YTOYHEHUS OLICHOK.

LenouncienHoe nmporpaMmmupoBanue. [loctTaHoBKa 3a7a4u 1IEIOYUCIEHHOTO
IpOrpaMMHUPOBAHUSL. Mertonsl peueHus 3aaa4 LEJI0YNCIEHHOTO
MIPOrPAMMHUPOBAHUS: METOJBI oTceueHuss P. I'omopu u mMeTron BETBEW W T'paHUL.
[Ipuknanusie 3a7a4H, IIPUBOISIINE K 3aza4am LEJIOYUCIIEHHOTO
nporpammupoBanus. Krnaccuueckass TpaHCHOpTHasi 3ajadya M CBA3aHHBIE C HEU
noHaTHsl. CHUMIUIEKCHBIM MeToH (METOJ MOTEHIMAIOB) PEHICHHS KJIaCCUYECKOM
TPAHCMOPTHOM 3a7auu. 3a/laya O HA3HAUYCHUSIX U BEHIE€PCKUI METOJ €€ PEIICHHUS.
TpancnopTHass 3ajgaya C TOPOMEXKYTOUYHBIMU IMYHKTaMU. 3ajada BblOOpa
KpaT4auIero myTyd B CETAX, MPHUKIAIHBIE 33a/1a4, IPUBOAIIME K 3a7a9e BHIOOpa
KpaT4anIero myTH.

OOmrast 3amada HEMMHEWHOTO MPOTPAMMHUPOBAHHUS W CBS3aHHBIE C HEH
MOHATHUSA. 3a7aya Ha YCIOBHBIM 3KCTPEMYM. BBINMYKJIbIE MHOXKECTBA U BBINYKJIbIE
dyHKIMM, 3a7ada BBINYKJIOro mnporpammupoBaHus. Teopema Kyna-Takkepa.
KBagpatuunoe mnporpammupoBaHue. [[poOHO-TMHENWHOE MPOrpaMMHUPOBAHUE.



HuciieHHble METOABI PELICHUS 3aJa4 HEJIMHEWHOTO IMPOrpaMMHUpoOBaHusd. Meron
OUCKPETHOIO JUHAMUYECKOIO IIPOrpaMMUpOBaHus. MHOIOMAroBbld IIPOLECC
npuHATUA peweHui. [Ipuanun ontumMansHocTy bemimana.

MHorokpurepuagbHas ONTUMHU3ALMsA: [OCTAaHOBKAa 3aJayd, IIPUMEPBI.
OnrumansHocts mo Ilapero, mMuoxkectBO Ilapero. Ilouck pemenuss merogom
YCTYIIOK, METOAOM MIEAIBHOU TOUYKH, METOAOM OIPAHUYECHUM.

ba3bl 1aHHBIX

Konnenmus monenu ganubeix. Kimaccudukanus Moaeneil TaHHBIX, JeXKaIIuX
B OCHOBe 0a3maHHBIX. MojenupoBaHue MpeaMeTHONW objactu ¢ moMmolnsio ER-
monenu. OrobOpaxenue ER-muarpamMmbl B cxemy pensiiMOHHOM 0Oa3bl JTaHHBIX.
Hopmanuzamus cTpykTypbl 0a3bl JaHHBIX.

Turbl CBSI3eM MEXKAY CYLIHOCTSIMMU.

Pensauuvonnas mopenb. PensiimoHHbIE  OOBEKTHl JAHHBIX: JIOMEHBI U
oTHoIIeHUs. CBOMCTBAOTHOIIEHUI. BUABI OTHOLICHUN: «OJIUH K OJTHOMY», «OIUH
KO MHOTHM)», «MHOTHE€ KO MHOTHM». Pa3HOBHUIHOCTH TEPEMEHHBIX-OTHOIICHHIA:
0a30BbI€ OTHOIICHHS U TIPEACTABICHUS.

LlenocTHOCTh pensiMOoHHBIX JaHHBIX. Crenuduueckre u oOIIKMe MpaBUIIa
LEJIOCTHOCTH./leKnapaTuBHbpIE W NPOUEAYPHBIE  CPEACTBA  MOIIEPKKH
OTpaHUYEHUM LIEIOCTHOCTH.

OrpaHuyeHusi Tumna, arpuOyTa, MepeMEHHON-OTHOIIEHUSI U 0a3bl JaHHBIX.
[ToTeHunanbHbIC, IEPBUYHbBIE, aJIbTEPHATUBHBIE U BHELIHHUE KIIOYU.

SA3pIkM  penanMOHHBIX cucTeM. KpaTkas xapaktepuctuka si3pika SQL.
Cpenctsa si3pika SQL1s oTyYeHUs TaHHBIX U MAHUITYJIMPOBAHUS TaHHBIMHU.

[IpencraBieHusi, XpaHUMbIE  MPOLEAYPHI, TPUITEPbHI, T'E€HEPATOPHI:
Ha3HauYeHUeE, NMPUMEPHl UCTOIb30BaHus, cpenctBa SQLmia co3ganus u paboTsl C
sTUMHU 00BbekTamMu. Tpan3akiuu. Buasl TpaH3aknuil. BIOKUPOBKU TpaH3aKITHH.

[IpencraBnenue nanubix B popmare XML. Cpencrea CYB]] ans paGoTsl ¢
dopmarom XML.Umnopt u skcrmopt maHHbiXx. COBpEeMEHHBIE MPOrpPaMMHBIC
CpeACTBa ISl OpraHU3alMy PE3EPBHOTO KOMUPOBAHUS U BOCCTAHOBIICHUS JAHHBIX.

[TonHOTEKCTOBBIT TOWCK B 0a3e JaHHBIX. Peanuzanus TEXHOJIOTUH
MOJIHOTEKCTOBOT0 noucka B coBpeMeHHbIX CYB/I. Texnonorus ORMasist paboThl ¢
0azaMH JaHHBIX: OCHOBHBIE OCOOEHHOCTH, TPHUHIUIBI PaOOTHI, TPUMEPHI
MIPUMEHEHMUS.

KoHcTpynpoBaHne mporpaMMHOro odecreveHust

Opranuszanus nponecca KOHCTpyupoBaHus. CTpaTerum KOHCTPYHPOBAHUS.
[IpoextupoBanune moaynei. OOBEKTHO-OPUEHTUPOBAHHOE KOHCTpyupoBaHue [10.
Oco0eHHOCTH ~ OOBEKTHO-OPUEHTUPOBAHHBIX  SA3BIKOB  MPOrPAMMHUPOBAHUS.
[Tonxoasl K MOBTOPHOMY HCHOJIB30BaHUK. lIpoekTrpoBaHHE IO KOHTPAKTY,



noctpoenue HanexxkHoro [10. MneoMbl KOHCTpYHPOBaHHS NMPOTPAMMHBIX CHUCTEM.
Cruiie mporpamMmMupoBanus. PekoMeHanuu mno nporpaMmupoBanuio. Ctanaaprsl
nporpammupoBanus. Pedaxropunr. IIpon3BoguTeNbHOCTh M MNPOPUIMPOBAHUE
I1O. IlepenocumocTh koxa. Mojaenu KadecTBa MNPOLIECCOB KOHCTPYHPOBAHMS.
Cucremsl ynpaBieHus: BEpcusiMUA. IHCTpyMeHTaIbHBIE CPEACTBA U AaBTOMATU3aLUs
KOHCTPYUPOBAHHUS IPOIrPAMMHBIX CUCTEM.

TecTupoBaHue NPOrpaMMHOIo odecneyeHust

[IpuHimnel 1 MeTonbl TecTHpoBaHus. [IpoexkTupoBaHue TeCTOBBIX HAOOPOB
naHHbIX. KpuTepun 3aBeplIeHHOCTH TeCTUpoBaHUA. CTPYKTYpHOE TECTUPOBAHHME.
OyHKIMOHAIbHOE  TecTupoBaHue.  TectupoBanue  moayied.  OOBEKTHO-
OpPUEHTHPOBAHHOE TECTUPOBaHME. TeCTHUpPOBaHME KOMIUIEKCOB MPOrpamMM.
NHcTpyMEHTaNIbHBIE CpEJICTBA M ABTOMATH3allMsl TECTUPOBAaHMS. YIpaBJIEHUE
rpynnoit TectupoBanus. [IpuHiumnel otianku nporpamm. O0paboTka pe3ynbTaToB
TECTUPOBAHUS U OTIAJIKHU POrPAMM.

AJITOPUTMBI U CTPYKTYPbI JAHHBIX

CTpyKTyphl JaHHBIX: CTEKH, OdYepeau, Jeku. Jlormueckoe u (Quznueckoe
OPEACTABICHUE CTPYKTYp, HX JECKPUNTOPbL. AJNTOPUTMBI BKIIOYEHUS H
UCKIIFOUEHUSI DJIEMEHTOB CTEKOB, OYepelei, JEKOB. YCIOBHE NYCTOTHl H
NEPENOJIHEHUS JaHHBIX CTPYKTYP.

JIuHeliHple NUHAMUYECKUE CBSA3aHHBIE CTPYKTYpbl NaHHBIX. OIHOCBSA3HBIE U
JIIBYXCBSI3HBIE CHUCKU. HenuHEWHBbIE CBS3aHHBIE CTPYKTYpPbl. MHOTOCBS3HBIE
crnucku. Onepanuu HaJl 3JIEMEHTAMU CITUCKOB.

[Tonsitue spdexTuBHOCTH aNrOpuTMOB. BpeMeHHass U €MKOCTHasi CJIOKHOCTb
anroputMoB. OCHOBHBIE MpaBWiIa ISl ONPEAECIECHUSI CIOXKHOCTU AJITOPUTMOB.
ClOXHOCTh pPa3IMYHBIX AJITOPUTMOB COPTHPOBKM U TIOMCKAa D3JIEMEHTOB B
MAaCCHUBaX.

O0BbeKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE

[TpuHIMIIBI 00BEKTHO-OPUEHTUPOBAHHOTO TPECTABICHHUS TPOrPAMMHBIX
CUCTEM (abcTparupoBaHue, UHKATCYJISAIus). [TprHIMUIIBL O00BEKTHO-
OpPUEHTHPOBAHHOTO TMPEACTABICHUS MPOrPAMMHBIX CHUCTEM (MOJYJIBHOCTD,
uepapxuueckas opranmsanus). Uepapxus «is - a». Uepapxus «part-of».

OO6mrast xapakTeprcTHKa 00bEKTOB. Buapl OTHOMEHNH MEX Ay 00bEKTaMuU

OOmrast xapakTepuCTHKa KIAcCOB. Buabpl OTHOMICHWA MEXAy Kiaccamu
(accommanuu,  HaclelIOBaHWE, MOIUMOP(PHU3M,  arperamusi, 3aBUCHUMOCTbD,
KOHKpPETHU3aIMsl, METaKJIacC, pean3alus).

OOBEKTHO-OpUEHTUPOBAHHOE THporpammupoBanne B Typ6o Ilackare.
OObektHbld THN. OOmactu neictBust uaeHTU(UKATOpoB. CrocoObl CO3aHUS



IK3EMILISIPOB 00HEKTOB. BupTyanbHbie, TuHAMUYECKUE METO/Ibl. DopMaT JaHHBIX
oObekra. Tabuuia BUPTYaIbHBIX METOIOB. TabIUIa TUHAMUYECKUX METO/IOB.

OO0bekTHO-OpHeHTHPOBaHHOE MporpammupoBanue B ObjectPascal (Delphi).
CtpykTypa omucanus kiacca. O0JacTh BHIUMOCTH B KilaccaX. Buabl MeToJ0B
(ctaTuveckue, BUPTYaIbHBIC, JHHAMHYCCKHE, KOHCTPYKTOP, JECTPYKTOD,
a0CTpaKkTHbIE METOJAbI, METOJbl 00paboTKU cooOmieHuii). PanHee u mo31qHEE
cea3piBanue. [leperpyska wmetomoB. CroiictBa. CoObitmsa. Kiaccer TObject,
TThread, TStream. OOpaboTka HUCKIIOYMTEIbHBIX cuTyanuii B Delphi.
Komnonentsr B Delphi. Knacc TComponent. Kitace TControl.

OnepanuoHHbIe CHCTEMBI

[Mpuniuner co3ganuss OC. Metonbl ctpykrypupoBanuss OC (MoOHOIUTHas
peanuzaiys, MOypOBHEBas JEKOMIIO3HIIMS, MOMYIBHBIA MOAXOJ, MHUKPOSIEpHAs
OC); mpotieccbl U pecypcehl; MOHATHE MPUKIATHOTO MPOrpaMMHOro HHTEpdeiica
(API); TpeOoBaHMs MPUIOKESHUN W DBOJFOIMS IPOTPAMMHO-AIAPATHBIX CPE/ICTB;
Bompockl opranu3anun OC; mpepbiBaHus (METOABI W pean3aius); MOHATHE
TIOJIb30BATENIBCKOTO M CHCTEMHOTO COCTOSIHHSI, MEXaHWU3MBI 3aIllUTHI, MEPEXOJ B
PEKUM CHUCTEMBI (s171pa).

[Mapamnenenusm. CocTosHUST U JUArpaMMbl COCTOSHHS; CTPYKTypbl OC
(ciCKM TOTOBHOCTH, OJIOKM YIpaBJICHHS NPOIECCaMu); AUCIETYNPOBAHUE H
NEPEKITIOYEHNE MEXKJIYy KOHTEKCTaMHU; pOJIb MPEepbIBaHUI; MapaieIbHOe
UCIIOJIHEHUE; MpoOiieMa B3aMMHOIO MCKIIOUEHUS M €€ pEIICHHs; B3auMHas
OJIOKUpPOBKA  (MEUIOKHM): TPUYUHBI BO3HUKHOBEHHS W  YCJIOBUS, METOJIbI
NPEIOTBPAILICHNUS;, OCHOBHBIE MOJEIM W MEXaHU3MbI (ceMadopbl, MOHUTOPHI,
NepeMeHHbIC YCJIOBUHM, paHAEBY); 3aJadya B3aWMOJEHCTBHE IIOCTaBIIHKA-
noTpeOuTeNs W CHUHXPOHM3alMsi  TMPOIECCOB;  MYJBTHIPOIIECCUPOBAHUE
(muknmraeckuit orpoc (Spin-locks), moBropHast BXOIUMOCTB ).

[InanupoBanne u naucnerdepuzanus. CraTMueckoe M JIUHAMHYECKOE
IUIAHUPOBAHUE; IUIAHUPOBUIMKUM W METOJbl IUIAHWPOBAHMS;, MPOLECCHl U HUTH;
TYIUKH, PEKUM PEATTLHOTO BPEMEHH.

VYnpaenenue namsateio. O030p BUAOB (U3MUYECKON MaMATH W ammapaTHBIX
CPEICTB YIpaBICHUS MaMATHIO; EPEKPHITHE MMaMATH, MOAKaUKa, (hparMeHTaIus u
3arpy3ka pasjeiamH; CTpaHHUYHAs U CETMEHTHas OpraHu3als NaMsTH; METOJIbI
pasMelieHUs H 3aMCEIICHHS OJIOKOB TaMITH (CTpaHMIY/CErMEHTOB); pabouee
MHOKECTBO; "IpoOYKCOBKA namsTh" (thrashing); KOIIMPOBAHUE
(caching).XapakTeprcTiuka OCHOBHBIX BO3MOXKHOCTEH cyiecTByromux OC.

KomnbrorepHas rpajguka.



MareMaTuyeckue U aJropuTMUUYECKHE OCHOBBI KOMITBIOTEPHON TIpaduku.
OcHOBBI pacTpoBOoi rpaduku. AJTopuTMBl bpeseHxema pas3inoxeHUss B pacTp
OTPE3KOB, OKpYx)HOCTeW U 3yuuncoB. [loctpoenue rpadpukoB pyHkuuii. Pactpoas
pa3BepTKa CIUIONIHBIX oOjacTed. 3amojiHEHWE MHOTOYTOJBHUKOB. AJITOPUTMBI
OTCEYEHMS OTPE3KOB HA IJIOCKOCTU MPSIMOYTOJIBHBIM OKHOM. CHCTEMBI KOOPAUHAT
B KoMmmbloTepHOU rpaduke. [Ipeobpa3oBaHus HA TUIOCKOCTU UM B IPOCTPAHCTBE.
[IpoexTtupoBanue. YaajaeHue HEBUIUMBIX 3JEMEHTOB M300pakeHus. TpexmepHoe
OTCEUYCHHE.

Bunbl reomerpruyeckux MoOJENed, UX CBOMCTBA, MapaMeTpU3alus MOJCIEH.
CrniocoObl 3a71aHusl TEOMETPUUECKUX 00beKTOB. ['eomeTpruueckue nmpeodpa3zoBaHus
rpaduyecKux O0OBEKTOB. ['paduueckue OMOIMOTEeKN B A3bIKaX
nporpaMMupoBanus. lIporpammupyeMblii KOHBEMEp BU3yalu3alluy U ILICHIEPHI.
Mexaynaponubiii rpadguueckuit crangapt GKS. Cucrema ynpasnenus GKS.
[lonsTue pabouero mecra.

[locTaHoBKa 3ajauu CHUHTE3a CIOXHOTO JAUHAMHUYECKOTO HW300pa)KeHUs.
Dtarpl CUHTE3a U300paKEHUS.

[ToctanoBka  3amaun  ¢uiabTpaluu W 00pabOTKHM  M300paKCHHIA.
TexctypupoBanue: mnpobieMbl U ocoOeHHOCTH. ['‘eHepanus TEKCTYypHBIX
KOOpJMHAT J1JIs1 0OBEKTOB CIIOKHOU (POPMBI.

OMOupU4eckue  Monaend  ocBemeHus.  [locTpoeHwe  mOIyTOHOBBIX
nzo0pakenuit. AnroputMbel ['ypo, ®@onra u TpaccupoBku nydei. [locraHoBka
3aJlayy 3aT€HEHUs 0ObEKTOB.

3amura ungopmanuu

VYrpo3sl Oe3omacHocTy HHpOpManuu U ux kiaccudukamnus. Kpunrorpadus,
KaK cpeacTBO 3amuThl uHpopmaruu. OCHOBHbIE TOHSITHS M OIpPEACNICHUS IPHU
kpunrorpaduyeckor 3amure uHGopMamuu. [IpuHIMIBI KpunTorpaduyecKou
3amuThl nHGopManmu. [lepuonsl pazsutus kpuntorpaduu. AnmapaTHbie CpeaCcTBa
mudpoBanusi OCHOBHBIE KIACCHl MU(POB 1 uX cBorcTBa. COBpeMeHHbIE OJI0YHBIC
mudpsel. Marematnyeckue Metoisl kpuntorpaduu. CucreMbl MHQPPOBAHUS C
OTKpbITBIM ~ KitouoM. Kpuntocucrema RSA. Kpunrtocucrema Omnb-I'amarns.
Kpuntocuctema Illnoppa. Omnpenenenus x3m  QyHkuun. TpeOGoBanus,
MIPETBSBISIEMbIC K KpUTNTOrpad iueCKUM byHKIHAM XOUTUPOBAHMSI.
Kpunrorpadhuueckne  mporokonsl.  Kmaccudukamms — kpunrorpaduyecKux
MPOTOKOJIOB. CXEMBI IPOTOKOJIOB HA OCHOBE CUMMETPHUYHBIX KPUITOTPaPUISCKUX
cucteM. CxemMbl MPOTOKOJIOB Ha OCHOBE KPHUITOCHUCTEM C OTKPBITHIM KITFOUOM.
Hudpossie moanucu. Kinaccudukanusa uudpossix noamnuceid. CxeMbl 1UPOBBIX
MOJANMKUCEH Ha OCHOBE TPATUIIMOHHBIX KpunTorpadguueckux cucteM. CXembl
MUQPOBBIX TOAMKHCEH HAa OCHOBE KPHUITOCUCTEM C OTKPBITBIM  KIFOUOM.



Pacnipenenenne xmouen. IIpotokonsl pacnpeneneHus kiroyen. ['eHepaTopsl
IICEBAOCIYYAaHbIX IIOCIEN0BaTeNIbHOCTEN. IIpocTeninne naTyuky Cily4yalHbIX
yucen. Hanexunocts mmdpos. [lpakTuyeckas u TeopeTudeckas CTOMKOCTh mudpa.
Mepa Teoperuueckoil ctoiikoctu mudpa. Knaccudpukanus atak B KpUIToaHaIIU3e.
[lonsitue copepuieHHOTO MK pa. UMUTOCTONKOCTH K(pPa U €ro Mepa.

IIpoekTUpOBaHUE Y€JI0BEKO-MAIUMHHOIO HHTepdeiica

[IpoexkTpoBaHne © TecTUpOBaHWE UHTEep(elica TMOIb30BaTENs: JTarbl
paboThl Haa MPOEKTOM HMHTepdeiica monp3oBaress; rpad auaiora; (opMaibHbIE
METOJbl OMHCAaHWsl IUATOTOBBIX CHCTEM; IOCTPOCHHE MPOTOTHIIA HHTepdeiica
MOJB30BATENsl; HWHCTPYMEHTAIbHBIE CpEIbl Pa3pabOTKH  IMOJIb30BATEIBCKUX
UHTEp(EHCOB; TMOATOTOBKA K TECTHPOBAHUIO U TIPOBEACHHE TECTHPOBAHHMS
uHTEepdeiica TMoNb30BaTeNsl, MOJBEACHUE WTOTOB TECTHPOBAHUS; METOAHUKH
TECTHPOBaHMsI HHTEpQeiica monp30BaTers.

DOproHoMHuKa TOJIh30BATEIBCKOTO WHTEp(deiica: KpUTEpHH 3PTOHOMHUYHOCTH
uHTEepdeiica; TPOU3BOAUTEIBHOCTh, BpEMs OTBETa H BpEeMsS OTOOpaKEHUS
pe3ynbTaTa; YeJOBeUeCKHe OMMOKH;, 00ydeHHe paldoThl C CHUCTEMOH; MeTadophl
M0JIb30BATENbCKOTO MHTEpdeiica M KOHLENTyalIbHbIE MOJEIH B3aUMOJEHCTBUS,
AJIIEMEHTHI MOJIb30BATEIBCKOTO UHTEpdeNica 1 PEKOMEHAAINH TI0 UX IPUMEHEHUIO;
BUPTYaJIbHbIE YCTPONCTBA JMANIOTa; MPUKIAJHBIE ACTIEKThl YE€IOBEKO-MAITUHHOTO
B3aMMO/JICHCTBHUS npu BU3YaJIbHOM IPOEKTUPOBAHUY; 0COOEHHOCTH
IPOCKTUPOBAHUS BeO-UHTEpeiica.

Ynpasiienne nporpaMMHBIMHU NIPOCKTAMH

TpanuonHas METONOJIOTHS yIpaBieHus mpoektaMu. OrnpeaeneHue cpeibl
npoekra. DopmynupoBaHue mnpoekta. l[lnaHupoBanue mnpoekra. TexHuueckoe
BBINIOJIHEHUE TPOEKTA (32 MCKIIOUYEHUEM IUIAaHUPOBaHUA U KOHTpoiist). KoHTponb
Ha/Jl BBITIOJIHEHUEM MPOEKTA.

VYmpasnenne npoektom mo Mmerogonorun PMI. Onpenenenue tpeboBanmii K
npoekty. IloctaHoBka 4YETKMX W JOCTHXKUMBIX IeJied. bamancupoBanue
KOHKYpHUPYIOIIMX TpeOOBaHMI 1O KAadyeCTBY, BO3MOXKHOCTAM, BpPEMEHH U
CTOMMOCTH. ApanTanusi crhnenu(puKanuii, TUIAHOB W TIOAXOJI0B [JIi HYXI H
po0JIeM pa3IMIHbIX 3aMHTEPECOBAHHBIX JUIT (CTEUKXOIACPOB).

VYnpasnenue npoekrom o meropoiorur PRINCE2. Hagano npoekra (SU).
3amyck npoekra (IP). [Tnanmposanue npoekra (PL). Ynpasnenue npoekrom (DP).
Koutpons cramuii  (CS). Konrtpone rpanuny craguit (SB). VYmopasnenue
npou3sBoacTBOM mpoaykTa (MP). 3aBepmenue npoekra (CP).

VYropaBneHue MpOrpaMMHBIMH — TMPOEKTaMu 1o  metomonoruu  MSF.
Bripabotka konnemnmuu (Envisioning). ITnanuposanue (Planning). Paspabotka
(Developing). Craoumm3anus (Stabilizing). Bueapenue (Deploying).



['ubkue (agile) meromonorwm ympaBieHUsT TPOTPAMMHBIMU TMPOCKTAMHU.
Agile Modeling, Agile Unified Process, Agile Data Method, DSDM, Essential
Unified Process, 3xcrpemanbHoenporpammupoBanue (Extreme programming,
XP), Feature Driven Development, Getting Real, Open Unified Process (OpenUP),
Scrum, OepexnuBaspaspaboTkanporpammuoroooecneuenns (Lean  Software
Development).

OueHka TpPyJOEMKOCTH M CpPOKOB pPa3pabOTKH MPOTrpaMMHBIX CPEJCTB.
PasmepHo-opueHTHpoBaHHbIe MeTpuku. [Iparmatuunsiii moaxona. Meron PERT.
0630p MeToaa GpyHKIMOHAIBHBIX TOueK. OcHOBBI MeTo K COCOMO 1.

VYropaBieHnue MepcoHaJoM B MPOrpaMMHOM mpoekrte. JluaepcTtBo
ynpasieHue. Motuaius. DPpHEeKTUBHOE B3aMOICHCTBHE.

HNHCcTpyMEHTAIbHBIE CPEICTBA IS MOAACPKKA YIIPABICHHS TPOTPAMMHBIMH
IPOCKTaMHU.

Jlornyeckoe 1 GpyHKUMOHAIBbHOE POrPAMMHUPOBaHHE

[Ipumenenue (YHKIIMOHAIBLHOTO W  JIOTUYECKOTO IPOrpaMMHUPOBAHMUS.
[lonsiTue W OCHOBHBIE 00JIACTH HCCIEAOBAHUS HCKYCCTBEHHOIO MHTEJIICKTA.
[lonsitue, BHUABIL, CTPYKTypa © (PYHKIIMOHAJBHOCTH OSKCHEPTHBIX CHCTEM.
[IpuHIMNBEI peanu3allud  SKCHEPTHBIX CHUCTEM CpeacTBamMu  si3bika [Iposor.
Peanu3zainusi 0OTBETOB Ha BOMPOCHI «KaK» U «IOYEMY». AJbTEPHATUBHBIC TOIXOIbI
K JICKJIapaTUBHOMY IporpamMMupoBanuto. O030p s3bika Lisp. O630p s3bika Pedan.
O030p s3bika Ruby. CpaBHUTENbHBIN aHAIW3 CHJIBHBIX CTOPOH M HEIOCTATKOB
pPaccMOTpPEHHBIX A3BIKOB. MTOTHM KYypca.

Cetn IBM 1 Te1eKOMMYHHKAIIUA

Texnomorust  pacmpeaeneHHor — oOpabGoTtku.  lleHTpanmu3oBaHHas U
JeleHTpaIn30BaHHas o0paboTka gaHHbIX. Kilaccudukaius cucrteM 1o crocobam
pacrpeeneHus: JaHHbIX.

Hepapxuueckas cTpykTypa OpOTOKOJIOB. OpraHu3anus B3auMOJCUCTBUS
Mexay ypoHsamu. Kiaccudukaius mpoTOKOJIOB Mepenayd JaHHBIX. DTaloHHas
MOJICNIb B3aUMOJICHCTBUS OTKPBITHIX CHUCTEM. XapaKTepUCTUKa (U3HYECKOTO,
KaHaJIbHOT0, CETEBOr0, TPAHCIIOPTHOTO, CEAHCOBOI'O, MPEICTABICHUS NTAHHBIX U
npukiiagHoro yposHei. Ctek mportokosnos TCP/IP.

OcobOeHHOCTH pa3pabOTKK pacTlpeneeHHbIX MPWIOKEHUH Ha OCHOBE
npotokosioB TCP/IP. Anpecanms B cetssx DBM. Ilonstue cokeroB. IIpuHITUTIBEI
pabotsl ¢ cokeramu. [lapamnenbHass oOpaboTka cokeTroB. CTpyKTypHash MOJEb
pabOTHI CETEBBIX MPUITOKECHUH.

Crpykrypa u npuniunsl noctpoerus JIBC. Koudurypanus csazeit. [Ipotokonst u
UHTEp(EHCHL.
Cpena mepenaun JaHHBIX. MeETONbI JOCTyNa K Cpele Mepenadyd JaHHBIX.



CucreMbl THNIA NEPBUYHBIA/BTOPUUYHBIA. MHOXKECTBEHHBIM JTOCTYN C KOHTPOJIEM
Hecylled U OOHapyX eHHUEM KOH(IMKTOB. MapkepHble MeTOIbl JAO0CTyIHa.
Cranpgaptel B obOmactu ceteii DOBM. BBICOKOCKOPOCTHBIE JIOKaJbHBIE CETH.
Opranuzanus KOpInOPaTUBHBIX CETEM.

OYHKIMU U apXUTEKTypa cucteMm ynpasienus cetsimu. Konuemnuuss SNMP
YIPaBIECHUS.

CtpykTtypa © HMHPOPMALMOHHBIE YCIYyTU TEPPUTOPUANBHBIX CETEH.
[Iporokonsl  ¢aiaoBoro oOMEHa, AJIEKTPOHHOM IMOYTHI, JUCTAHLIUOHHOTO
yIPaBIEHUS.

TexHomoruss mnepenadyd JaHHBIX B pPacHpeiesIieHHbIX cucTteMax. KaHaibl
nepeaayd JaHHbIX. KOMMyTHpyeMble CEeTH Tmepefadd JaHHbIX. (OCHOBHBIE
NPUHIIMITBI TOCTPOEHUSI CUCTEM C KOMMYTAIME KaHAJIOB, MAKETOB, COOOILIEHU.

BOITPOCHI K BCTYHUTEJBHBIM NCIIBITAHUAM

BBenenue B NpOrpaMMHYI0 HHKEHEPHIO

1. Bgeaenwue B nporpammuyio urxxkeneputo. [lousarue [TH.

2.  CraHgapTel U METOAOJOTMHM pa3pabOTKU MPOrPaMMHOI0 0OeCHEeUeHHS.
CBoiicTBa MpOrpaMMHOI0 00€CIeYeHusI.
Kitaccuueckue npoueccsl 1 MOJEIH.
OCHOBHBIE KOMIIOHEHTHI TEXHOJIOTHU CO3AaHUs IPOrPaMMHOIO IPOAYKTA.
Mogenps TEXHOIOTMYECKOTO NPOLECCa CO3MaHMUs IIPOrPAMMHOI0 IIPOLYKTA.
Mertononorust Moaenuposanust IDEFO.
OOBEKTHO-OPUEHTUPOBAHHOE MOJICIIUPOBAHHUE.
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Case-TexHOJIOTUH CO3[IaHus MPOTPAMMHOTO MTPOIYKTA.

JIucKkpeTHass MaTeMaTHKAa

1. Onpenenenne moHATHS MHOXKecTBa. CrmocoObl 3aJaHUsl  MHOMKECTBA.
Koneunsie u Oeckoneunbsie MHOkecTBa. Ilyctoe mHOMXkecTBO. PaBeHCTBO
MHOKECTB.

2. Tlonatne moamHOXKecTBa. KommdectBo K—3JEMEHTHBIX IOJMHOYKECTB
MHOKECTBA U3 N DJIEMEHTOB.

3. Omepanuy HaJg MHOXECTBAMHU. YHHMBEPCAIILHOE MHOXECTBO. JlomomHeHue
MHOXkecTBa. [{uarpamma Ditnepa-BenHa.

4. Tlpsimoe (mexapToBO) mpou3BeAeHNE MHOKeCTB. Onpeaenenne, Gpopmyna.

5. YHOpsAIOYEHHOE MHOXKECTBO, OMNPENEICHUE, YHUCIO YIOPSAOYEHHBIX
MHOXECTB U TeOopeTHKO-MHOKECTBEHHOE OmnpeesieHrue QYHKIMU anreOpsl
noruku (OAJI).



6. DneMeHTapHble AByMECTHbIE OyneBbl (QyHKUMU (mpu N=2),0003HAYEHUA,
Ta0JIULIBI ICTUHHOCTH.

7. OcHOBHBIE 3aKOHBI OyJI€BOM anreOphl.

8. llonstue (QYHKIIMOHATBHO-TIOJIHOM CHUCTEMBI JJIEMEHTApHBIX (YHKIUH.
Teopema Ilocta — SA610HCcKOTO. [ToHsATHE Oa3ucCa.

9. basucwkl byns, llleddepa, [Tupca, Kerankuna.

10.OcHoBHBIE oOmpeneneHuss U crnocoowsl 3aganusa. OmnpeneneHue rpada.
OpueHTHpOBaHHbIE U HEOpUEHTHpPOBaHHbIE Tpadbl. [loHsTHe MynbTUrpada,
nojarpada, 10MOJIHEHUS, CMEKHOCTH, UHLIUJIEHTHOCTH

11.CtpykTypHblEe XapakTepucTUKU TrpadoB. JlaTh ompeneneHue TMNOHATUIM:
uenb, LUK, MyTh, KOHTYp rpada, nnuHa nytd. [IpuBecTtu npumepsl.
CuMMeTpUYHbIE U ACCUMETPUYHBIE TPAPHI.

12.Matpuunoe npeactaBienue rpadon. Yersipe Buaa marpull. llpusectu
puMep.

13.3anaua onpeneneHus myTel W Kpardallmmx myTeil Ha rpadax. AITOPUTMBI
pElIeHUs 3aJa4H.

14. Anroputm JlefiKkcTphI.

15.0mnpenenenue neHTpa u nepudepuinHbIX BepiIuH rpada.

MartemaTHueckasi JOTMKA U TEOpHUs aJIropuTMoOB

1.

BrickaspiBaHusi U BbICKa3biBaTeNbHble (yHKIUH. Jloruueckue cCBSI3H, HUX
JOTUYECKUH CMBICHT (KaK YUTAIOTCA Ha E€CTECTBEHHOM S3bIKE) MU TMOPSIOK
BBIIIOJIHEHUS

HctunHoCTHBIE TAaOMUIBI  BBICKA3BIBAHMM  JUISI OCHOBHBIX  JIOTHYECKUX
Oneparuu.

®opmynsl 1 popManuzaius BeickazpiBaHUN. CIIOCOOBI HAXOXKICHHS 3HAYECHUN
bopmyITbI

OO6me3HaunMocTh (TOXAECTBEHHOCTH) hopmyn B MIB. CriocoOs! onpeaeneHus
00Ie3HAYNMOCTH (POPMYIL.

[IpaBuna momydenust oOme3naunmoctu (popmyn B WB. Tlonarue nHeratua
dbopMyIbI.

Jlornueckasi paBHOCUILHOCTb. OCHOBHBIE PABHOCHJIBHOCTH (3aKkoHbl) B VB.
OOpatHbIe ¥ TPOTHUBOTIOI0KHBIC BEICKA3bIBAaHUS. 3aKOH KOHTPATIO3UIINH.
Jlornueckoe cnegoBaHUE: apryMEHT, MOCHUIKA, 3akitoueHue. DopmanbHas
3alUCh apryMEHTa.

[TonaTue npenukata. MecTHOCTh mnpeaukarta. TOXIECTBEHHO HMCTHHHBIE M
TOXJIECTBEHHO JIOKHbIE MTPEIUKATHI.

10.Jlornueckue onepaiuy Haj npeaukaramu. [ToHATHE CBA3aHHBIX U CBOOOIHBIX

MIEPEMEHHBIX.



11. 531k ipeiuKaToB nepBoro nopsaka CUHTaKCHC.

12. 5131k peniukata nepBoro nopsiaka. CeMaHTuKA.

13.UuTepnperauys B JOTMKE NPEIUKATOB THepBoro mnopsaka. Ilonstue
yHUBEpcyMa. JIBOMCTBEHHOCTh (OPMYN C KBaHTOPAMHU OOLIHOCTH U
CYILECTBOBAaHMS.

14.Onpenenenre QopMylibl B HMCUHMCIEHUU TMPEIUKATOB IEPBOrO MOPSIKA:
IPOCTBIE U COCTaBHBIE (TEPMBI, aTOMBI, (POPMYJIbI)

15.Mammuna I[locta u Mammna TeropHuHra, OTIMYKATENbHBIE 0COOEHHOCTH. CBS3b C
ompeiesICHHEeM alropuTMa (CBOMCTBa, mapamMeTphl)

16.Hopmanbubie anroput™ MapkoBa. CBsizb € ONpENEICHUEM aIrOpUTMa
(cBOMCTBA, MapaMeTphl).

Teopust aBTOMaTOB H (POPMATIBLHBIX A3BIKOB

1. ABTOMAaTHI C Mara3uHHOM MaMSITHIO

2. Anroput™M aOCTPaKTHOrO CHHTE3a aBTOMATOB IO rpady perysipHbIX
BBIPAKCHUH

3.Ananus cereit [letpu

4, I'pammatuka tnna 3 u KA. IlocTpoeHue aBTomara IO JIEBOCTOPOHHEU
rpaMMaTHKe

5. I'pammatuka tina 3 u KA. IlocTtpoeHue aBTOmMara MO MPaBOCTOPOHHEMN
rpaMMaTHKe

6. JlepeBo pazbopa nenouexk KC-s3b1K0B

7. JleTepMUHUPOBAHHBIN M HEJACTEPMUHUPOBAHHBIA KOHEYHBIC ABTOMATHI.
IToctpoenne JIKA mo HAKA

8. 3amanme perynsipHbIX BbIpakeHuil B popme rpados. [IpaBuna

9. Knaccudukamms s36I1K0B 10 XOMCKOMY

10.Mara3zunnbie aBToMatsl U KC-s13b1kH

11.Mamuna Tetopunra u si36iku Tuna 0

12.Haznauenue u obmas xapakrepuctuka ceteit [letpu

13.HC-s3biku. JIuHEHHO-OTpaHUYCHHBIE ABTOMATHI

14.0OcHoBHBIE OmpenenieHus Teopusi PopMaTbHBIX TPAMMATHK

15.1TonsaTre aBTomara. Mogens aBromata Munu, Mypa

16.ITpumepst ceteit [letpu

17.PerynsipHbie BhIpa>KeHUS

18.PerynspHbie rpaMMaTHKA U KOHEYHBIE aBTOMATHI

19.Coenunenue aBroMaroB. [lapannensHoe coeTMHEHHE

20.Crioco0wI 3a1annst abCTpaKTHBIX aBTOMATOB

21.Cmioco0sl 3amanus cereit [lerpu

22.Crioco0bI coeTMHEHNS KOHEYHBIX aBTOMAaTOB. [lapamiensHoe coequHeHne



23.Croco0bl coeIMHEHHS] KOHEYHBIX aBTOMATOB. CoeinHeHne ¢ 00paTHOU CBS3bIO

24. Tunbl KC-sa3b1k0B. Hucxosiye u BocXoAs1ue pacro3HaBaTeau

25.DopMalbHbIE SI3bIKU U (hOpMaJIbHBIE TPAMMATHKU

HccnenoBanue onepauuu

1. I'paduueckuii ciocoO pemieHus 3aa4 JUHEHHOTr0 NPpOrpaMMHUPOBAHUS.
JluHamuyeckoe nporpaMMUpPOBaHUE.

Knaccuduxanus cucteMm MaccoBoro o0CiIy>KMBaHUS.

Kpurepun 3aBepiiieHHOCTH TECTUPOBAHUS.

vk wnN

JluneiiHoe  mporpammupoBaHue. (OCHOBHbIE TIOHSTUS  JIMHEMHOTO
IPOrpaMMHPOBAHMUS.

o

MaremaTudeckas MOJCIIb TPAHCIIOPTHOH 3a1a4H.

7. Meron HaumMmeHbluero sneMmentra. Merton norenuuanoB. (TpaHcnopTHas
3a/1a4a)

8. MeTo10J10THs U METO/Ibl IPHHSITHS PeIICHUN

9. Ommcanue anroputMa CHUMILIEKC-METO1a

10.OcHOBHBIC MTOHATHS UCCIICAOBAHUS OTEepaIlUi

11.Teopust maccoBoro oOciyxuBaHus. Lleap U 3amauvl TEOPUU MacCCOBOTO
00CITy)KUBaHHUS.

12.TpancnioptHas 3agaua. [loctaHoBka 3a1ayu.

13. Xapakrepuctuku 3¢ hekTuBHOCTH QyHKImoHUpoBanus CMO.

14. XapaxrepucTtku 3¢ dexkTuBHOCTH GyHKIIMoHUpoBanus CMO.

15.DKOHOMHKO-MaTEMATHUECKOE MOJEIMPOBAHUE. Knaccudukarus
HKOHOMHYECKHUX 3a/a4.

16.2¢(HeKTUBHOCTH ONEPAIMH IO HECKOJIBKUM KPUTECPHUSIM.

17.9¢dexTuBHOCTH onepanun. Kputepuit 3 PpeKTHBHOCTH oneparuii.

ba3bl jaHHBIX

1.
2.
3.

HasnaueHnue 1 0OCHOBHBIE KOMITOHEHTHI CHCTEMBI 0a3 JaHHBIX.

YpoBHH npeacTaBiaeHUs 0a3 JaHHBIX; TOHITHS CXEMbI U TIOJICXEMBI.
Mopgenn npannbeix. HMepapxuueckasi, cereBass M pEIALMOHHAS MOJAEIH
JAHHBIX; CX€Ma OTHOILIEHHSI.

S3bIK  MaHMNYJIUPOBAHUS  JAHHBIMU IS PEISIIUOHHOM  MOJEINH;
Pensiinonnas anre6pa u sa3eik SQL.

[TpoexTupoBanme peasIMOHHON 0a3bl JTAHHBIX HA OCHOBE (DYHKIIMOHATBHBIX
3aBUCcUMOCTEN. O YHKIIMOHAJIbHBIE

3aBUCUMOCTH, IEKOMIO3UIINS OTHOILICHHUH, TPAH3UTUBHBIE 3aBUCUMOCTH.
[IpoexTupoBaHuE C UCMIOIB30BAHUEM METO/Ia «CYIIHOCTh — CBSI3bY.
Coznanue u Mmogudukanus 6a3bl TaHHBIX.
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8. Ilouck, copTupoBKa, UHAEKCUPOBAHUE 0a3bl JAHHBIX.

9. Cosznanue Gopm U OTYETOB.

10. ®uznueckas OpraHu3alus 0a3bl JAHHBIX. XelnpoBaHHbIE,
UHJAEKCUPOBaHHbIE (DALIbI;

11.3amuTa 6a3 nanHbIX. [[e10CTHOCTH U COXpAaHHOCTH 0a3 TaHHBIX.

KoncTpynpoBanue nporpaMMHOro odecrne4eHust
1. ABTOHOMHAas U KOMIUIEKCHAs OTJIaJIKK MOYJIS.
2. ApxuTtekTypa nmporpammHoro cpeactsa. [lonsTtue apxutexTypbl, OCHOBHbBIE
kiacesl [1C
3. Arrecranus NOpOrpaMMHOIO  cpeicTBa. MeTonbl OIEHKM  KadecTBa
IPOrpaMMHOI0 CPEJICTBA
Bepuduxanus u Banuaamms.
Buenpenue, skcriyatanus U CONPOBOXKICHUE
BcnomorarenbHble cpeacTBa MPOEKTUPOBAHUSI.
MoaynbsHoe nporpammupoBanue. O6001IeHHas CTPYKTYypa MOTYJIS.
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Hucxonsmee tectupoBanue. [IpeumyinecTBa HUCXOSIIETO TECTUPOBAHUS.

Obecnedenre PyHKIIMOHATBHOCTH M HA/IEKHOCTH MPOTPAMMHOI0O CPEJICTBA.

10.0O6beKTHBIN MOAX0 K pa3paboTKe MPOrpaMMHBIX CPEACTB.

11.OcHoBHBIE (aKTOPHI, BIUSIONINE HA TPYIOEMKOCTh Pa3pabOTKH KOMIUIEKCOB
nporpamMm. JIuTenbHOCTh pa3paboTKK MPOTPAMMHBIX CPEJICTB.

12.OcHoBHBIE 3TaIlbl )KU3HEHHOTO ITUKJIA TPOrPaMM.

13.0cobennoctr 00BEKTHOTO MOAX0a Ha dTarne KoHcTpyupoBanus [1C.

14.CnoXXHOCTb MPOTPAMMHOTO 0OecTiedeHUs. XapaKTEePHBIC YSPTHI

TecTupoBaHue NPOrpaMMHOro odecnevyeHust

1. Pyunoii kouTpoJib [10. OcHOBHBIE METOABI PYYHOTO KOHTPOJIS

2. CTpyKTypHOE TE€CTHpOBaHHE (TECTHpOBaHHE «Oenoro smuka»). OCHOBHBIE
croco0bl POPMUPOBAHUS TECTOBBIX HAOOPOB

3. ODOYHKIIMOHAIBHOE TECTUPOBAHHE (TECTUPOBAHHUE «UEPHOTO  SIIITHKAN).
OcHoBHBIE c1TOCOOBI (HOPMHUPOBAHUS TECTOBBIX HAOOPOB

4. Opranmzauust npouecca tectupoBanusi [10. Meroguka TecTUpOBaHUS.
TectupoBanue wmopayne. Hucxoxasiiee U BOCXOAAIIEEC TECTUPOBAHUE
uHTerpauu. OUeHOYHOE TECTUPOBAHUE

5. OcobeHHOCTH TECTHPOBAHUS OOBEKTHO-OPUEHTHPOBAHHBIX IMPOTPAMMHBIX
cucreM.  IIpoekTupoBaHne  OOBEKTHO-OPUEHTUPOBAHHBIX  TECTOBBIX
BapUaHTOB



O0BbEeKTHO-OPHEHTHPOBAHHOE IPOrPAMMUPOBAHHE

1.

OCHOBHBIE NPUHLHUIBI OOBEKTHO-OPHUEHTUPOBAHHOIO MPOrPAMMHUPOBAHUS.
AbcTparupoBanue u uakancysauus. Hacnenosanue. [omumopduzm
OcHOBHBIE TOHATHSI 0OBEKTHOTO MoAxoAa Buabl 00beKTOB. XapaKTepUCTUKH
o0bekToB. [lonsiTHE KITacca

CocraB knacca. [[pyxectBeHHble QpyHKIMU. CTaTHYeCKHE 3JIEMEHTHI Kiacca.
KoHCTpYKTOpBI U 1ECTPYKTOPHI.

HacnenoBanue. [Ipoctoe 1 MHOKECTBEHHOE HacieqoBaHUE. KOHCTPYKTOPHI U
NECTPYKTOPBI MPOU3BOIHBIX KJIACCOB

[Honumopdusm. Buptyanbubie yHKIUU. AOCTPaKTHBIE KIIACCHI
[lapameTpuzoBanubie QyHkuMu W kinacchl. CrangaptHas Oubamoreka
ma6sionoB (STL)

OnepanuoHHbIe CHCTEMBI

1.
2.

[Tporecchr u motoku. Knaccudukarust oneparioHHbIX CHCTEM.
OyHkImoHaNbHbIE KOMIIOHEHTHI OC. YnpasieHue npoueccaMu. Y paBieHUE
naMsThiO. YTIpaBiieHue daiiaMu U BHEIITHUMH YCTPOMCTBAMH.

Co3pnanue mporeccoB U MOTOB.

He3aBucumbple W B3aMMOJEHCTBYIOIIME BBIYMCIUTENIBHBIE TMPOLECCH U
MOTOKHU.

Cemadapubie npumutuBbl Jleiikctpol. HWcmonb3zoBanue cemadopoB mpu
IPOEKTUPOBAHUM B3aMMOJECUCTBYIOIIMX BBIYMCIUTENBHBIX MPOLECCOB H
IIOTOKOB. MBIOTEKCHI.

3amura uagopmannu

1.

no
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OpraHu3aiMoHHbIE U MPABOBBIE OCHOBBI 00ECIIEYeHUS 3aIIUThl MHGOpMAIIUH
(3N).

BosmoxkHbie yrpo3bl Oe3omacHocTH miisi kKommbioTepHbix cucteM (KC) m ux
cneruduka.

O606mmennas ctpykrypa cuctemsl 31 B KC.

Mertonb! uaeHTH(PUKANN U ayTeHTUUKAIU noias3oBareneit B KC.
VYnupasnenue nocrynom B KC.

[IpoTokonuposanue u aynut B KC.

Kpunirorpaduueckue metoast 31 B KC.

OkpanupoBanue. Kinaccuduxarms MeKCeTEBbIX SKPaHOB.



IIpoexTHpOBaHMeE Ye10BEKO-MALINHHOI0 HHTepdeiica

1. UudopmanmonHoe B3aumojeiicTBue. BzauMmojeicTBue 4yenoBeka U
MAIIHHBI.

PaGoTa HepBHOM cucTeMBbl. XapaKTEePUCTUKU U OCOOCHHOCTH aHAJIU3aTOPOB.
CymHocTb, (hakTOphl, MOKa3aTeNd U JUHAMUKA pabOTOCIIOCOOHOCTH.
XapakTepUCTUKU YeJI0BEKa-0IepaTopa.

o~ wnN

NHxeHepHO-TICUX0J0rnyecKasi OlleHKa croco00B KOAUPOBAHUS BU3YalIbHOMN
uH(pOpMaIIH.

o

[Tonp3oBaTenbckuiit UHTEPPENC.
7. I'paduueckuii noap3oBaTenbCckuil HHTEPGEIC.

YnpasiieHne NporpaMMHBIMHU NIPOCKTAMH
1. OcHOBHBIE MOHATHS MPOTPAMMHOTIO MTPOEKTA
Mogenu )KM3HEHHOTO I[IUKJIa TPOrPaMMHOT0 ITPOEKTa
NHnnmanus nporpaMMHOTO MPOEKTA
[InaHupoBaHKEe NPOrPaMMHOIO MPOEKTA

2

3

4

5. VYmpapieHue puckamu MporpaMMHOTO TIPOSKTa

6. KiroueBble yUacTHUKHU M 3aMHTEPECOBAHHBIE CTOPOHBI
7. . MOHUTOPHUHT U KOHTPOJb PUCKOB

8. IIpuHIUIIBI KOTMYECTBEHHOTO YIIPABJICHHUS

9. IIpoexT u opraHu3anMoHHas CTPYKTypa KOMIAaHUU
10. YnpaBrienue npuoputTeTaMu MpoeKTOB

11.MotuBanus

12. JKuzneHHbIN UK nipoekTa. Da3pl U MPOAYKTHI
13.I'maBHBIE PUCKU IPOTPAMMHBIX IIPOEKTOB U CIIOCOOBI pearupoBaHus
14.JTunepcTBO U ynpaBieHUE

15.VnpaBneHue npuopuTeTaMu IpoOeKTOB
16. VYmnpaBrneHue MPOEKTOM, HaNPaBIEHHOE HA CHIDKEHHUE PUCKOB

Jloruyeckoe ¥ PyHKIHOHAJIBbHOE IPOrPAMMHUPOBAHUE
Oc00EeHHOCTH S3BIKOB JIOTHYECKOTO MTPOTPAaMMHUPOBAHUS
Oco00eHHOCTH S3BIKOB (DYHKITMOHATBHOTO MTPOTrPAMMHUPOBAHUS
Pabora co cniuckamu Ha [Ipostore

Pa6ora co ciuckamu Ha Haskell

Peypcus Ha nponore

Pexypcus na Haskell

No ko

beckoHneunble CTPYKTYPbI JdHHBIX WU JICHUBBIC BHIYUCJIICHHA.



8. ComnoctaBneHue ¢ 00pa3ioM. As-o0pasilbl. Y HUBEpPCATIbHbBIE 00pa3Ibl.

9. CemanTtuka comnocTaBiieHHs ¢ oOpa3iioM. Beipaxkenue case. JIeHnBbIe 00pa3Iibl.

10.JIexcuyeckass  BUAUMOCTb U BIOXEHHble  (opmbl.  Let-BeipaxkeHus.
[Ipennoxxenue where.

11.Kom6unatophas noruka X. Kappu. [IporpammupoBanue B pyHKIIMOHAIBHBIX
o0o3nauenusix JI. B. Kantoposuua.

12.Ctporo (QyHKUMOHAJIBbHBIA S3bIK. OiNeMeHTapHble MOHATUS. CHUMBOJBHBIE
JAaHHBIE:
AsIMOa-BbIpQXKEHUS] U TPEJICTABIICHUE JIAHHBIX. DJIEMEHTapHbIE CENEKTOPhI U
KOHCTPYKTOPBI JIIMOJa-BbIpAXKEHUH.
DOnemeHTapHble MpeAuKaThl U apupMeruka. PexypcuBHble QYyHKIUU: pa3oop
Clly4aeB, pEKypCHBHbIE oOIlpejaesieHus, BbIOOp mnoadyHkuuid. Ilpumeps
00pabOTKU CIHCKOB.

13. JlononHUTENbHBIE BO3MOXHOCTH. [Tpuemsl IPOTpaMMHUPOBaHUSI.
AKKYMYJSITOPBI.

14.JloxanpHble ompeaeneHus. (DYHKIMOHAIBI W Apyrue (YHKIUU BBICIIUX
HOPSIKOB.

15.CootBercTBUE MEXTY (PYHKIMOHAIBHBIMU U UMIIEPATUBHBIMU IPOTrpaMMaMH.

Cetu DBM ¥ TeJIeKOMMYHHKALMHA
1. OcHOBHBIE XapaKTepHUCTUKH, oOmactTu npuMmeHeHuss OBM pasznumdHbIX
KJIACCOB
OyHKIIMOHANIbHAA U CTPYKTYpHAs OpraHu3aIlys mporeccopa
Opranuzanus namsitu 9BM
OCHOBHBIE CTAJIUU BHITIOJHEHUST KOMaH/IbI
Opranuzanus npepsiBanuii B O BM
Opranu3zanus BBOJ1a-BbIBOJIA
[lepudepuitabie ycTpoiicTpa

O N Ok W

ApXUTEKTYpHBbIE 0COOCHHOCTU Opranuzanuu IBM pa3nuyHbIX Ki1accoB
[TapannenbHbIE CUCTEMBI

10.[lorsiTHE O MHOTOMANIMHHBIX W MHOTOMPOIECCOPHBIX BBIYUCITUTEIIBHBIX
CHCTEMAX.



PEKOMEHAYEMAS JIMTEPATYPA

. Tpodumon B.B. HpopMaliMOHHBIE CUCTEMBI U TEXHOJIOTHH B SKOHOMUKE U
ynpasieHuud : yuyeOnuk / [B. B. Tpodumo u ap.] ; mox pen. B. B.
Tpodpumosa; C.-Ilerepd. roc. yH-T 3koHOMUKH U (puHaHcoB (CIIOI'YIDD). —
M.: IOPANT, 2011. - 521 c.

. CoseroB b.4. npopmannonuesie TexHosoruu : y4yed. st By3oB / b. Sl
Cogetos, B. B. Ilexanosckuii. — M. : Beicmi. mik., 2009. — 263 c.

. KononneBa W.A. MHpopManMoOHHBIE TEXHOJOTHM : y4ebd. mocobue ams
BY30B 1o cnenuanbHoctd "llpuknan. napopmaruka (mo obmactam)" / U. A.
Konomnesa, O. A. Xoxnosa, A. B. Jleancos. — M.: IIpocnekt, 2010. — 327 ¢
Opumen 3J. Ilarrepubl npoexktupoBanus :[Tekcr] : [ydueOHuk]| / Dpux

Opumen, Dnmuzadber Opumen; npu yuactuu Kot Ceeppa u bepra beiitca. -
CIIG.: TTutep, 20c.

. Abenbcon X., Caccman [I. 1. CTpyKTypa U UHTEpIpeTanusi KOMIIbIOTEPHBIX
nporpamMm Structure and Interpretation of Computer Programs / X.
Ab6enncon, JI. JI. Caccman; Ilep. ¢ anrm. - M.: JIo6poceerT, 20c.

. Hoctpoenne kommunstopoB. Bupr H. JAMK Ilpecc/ 2010r. 3BC
«YHUBepcUTeTCKass OMOINOTEKAY.

. Toxmaxkos, I'. Il. ba3bl nanubix. KoHmennus 6a3 JaHHBIX, peISIIMOHHAS
MozeNnb AaHHbIX, 136k SQL 1 XML: yuebnoe nocobue / I'. I1. Tokmakos. -
Vnesguosck: Yal'TV, 20c.

. FOpoB B. U. Assembler: 2-e uzn. — CII6.: ITutep, 2010. — 637 c..

. Tanenbaywm, O. C. Apxutekrypa komnbroTepa [Tekcr] / O. C. Tanenbaym. —
CII6.: TTutep, 2010. — 844 c.

10.Menexun, B. ®. BrruucauTenbHble MaIIWHBI, CUCTEMBI U CETH: YYECOHUK

[Tekct] / B. ®. Menexun, E. I'. [1aBnoBckuii. — M.: Akagemus, 2010. — 560
C.

11.0pnoB, C. II. Opranuszainus KOMIBIOTEPHBIX CHUCTEM: ydeOHOE TocoOue

[Onextponnsiii pecypc] / C. II. Oprnos, H. B. E¢umymkuna. — Camapa,
Camap. roc. texH. yH-T, 2011. — 203 c. Pexxum gocrtyna: http://window.
***x*[resource/007/77007/files/organizatsiya. pdf.



	7. Бесконечные структуры данных и ленивые вычисления.
	8.  Сопоставление с образцом. As-образцы. Универсальные образцы.
	9. Семантика сопоставления с образцом. Выражение case. Ленивые образцы.
	10. Лексическая видимость и вложенные формы. Let-выражения. Предложение where.
	11. Комбинаторная логика Х. Карри. Программирование в функциональных
	обозначениях Л. В. Канторовича.
	12. Строго функциональный язык. Элементарные понятия. Символьные данные:
	лямбда-выражения и представление данных. Элементарные селекторы и конструкторы лямбда-выражений.
	Элементарные предикаты и арифметика. Рекурсивные функции: разбор случаев, рекурсивные определения, выбор подфункций. Примеры обработки списков.
	13.  Дополнительные возможности. Приемы программирования. Аккумуляторы.
	14. Локальные определения. Функционалы и другие функции высших порядков.
	15. Соответствие между функциональными и императивными программами.
	РЕКОМЕНДУЕМАЯ ЛИТЕРАТУРА

