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[IporpamMma BCTYNHTEJIBHOIO UCIBITAHHS paspaborana Ha ocHose ®I'OC BO mo
HANpaBlEeHUIO  MOArOTOBKM  OakanaBpoB 09.04.01 - MWudopmaTtuka H©
BLIUMC/IMTEbHAS ~ TEXHHKA,  YTBEPXUEHHOro  mpukasoM  MHHHCTEpCTBA

obpazoBanus U Hayku Poccutickor dezepalluy OT 30 oxTs6pst 2014 r. Ne 1420.
JIHCUMIJIMHBI M HX OCHOBHBIE pa3/iesibl, BHIHOCHMbIE Ha SK3aMeH

ApucbmeTuquKne M JIOFTHYeCKHe OCHOBBI BBIMHCIHTEIbHBIX CHCTEM

OcHoBHble mMoHSTHSE W onpenesienus Teopuu rpados. Crocodbl 3anaHus
rpagos.  [loarpadel.  Marpuusl rpadoB, MaplIpyThl U CBA3HOCTb, LHKIBL.

HaxoxieHne kpatdaiiinmx nyteil B rpade. Jlepesbs 1 MX CBOHCTBA.

Anroputmbl. OCHOBHBLIE TOHSATHS, CBOMCTBA alrOPUTMOB. AJIFOPUTMBI U
BEUMCIUMOCTh. CrmocoObl  3amucu  anroputMma. OnTuMmusalus — alropuTMoB.

PexypcuBHble (DyHKIHH.

OcHOBHbBIE ATallbl KOMIIBIOTEPHOI'0 pEeLICHUS 3a1a4. MeTo1bl MMPOCKTUPOBAHM A

[POrpaMMHBIX POAYKTOB. CTPYKTYpHOE IPOCKTHPOBAHWE W MPOrPAMMHPOBAHHC.

Apudpmeruueckre ocHoBbl DBM. Crcrembl CUMCIEHHS. @opMbl U CTaHIAPThI
npeacrasiene uucen OBM.  AJTOpHTMbI  BbITOJIHCHHS apuMeTUUECKHX U

JIOTMYeCKUX orepaluii ¢ GUKCHPOBAHHOM W MJ1aBaloLLeH 3ansiTou.

D IeKTPOTEXHHKA, JJIEKTPOHHKA H CXEMOTEXHHKA

DieKTpUYecKas Lenb ¥ e€ COCTaBJIAI0IIHe: DJIEKTPUYECKUN TOK, HAIpPSDKEHHUE,
cxema, COTMPOTUBJEHWE, AKTHBHOE W PEaKTHBHOE CONPOTHBICHMHA, BETBb, y3C,
KOHTYD, JInHEeHHas ¥ HeJIMHEHHasH LeTb.

MCTOUHUKM M MapameTpbl CHHYCOWAQJIbHBIX 3.4.C. W HX CBOMCTBA:
IeKTpUYecKMe  MallMHbl W MX  0DpaTMMOCTh, JIOCTOMHCTBA  MPUMEHCHNA
repeMeHHOro TOKa, TpéxdasHas CceTb, auHelHoe U (a3zoBoe HaNpsiKeHUs, HUX
B3aUMOCBSI3b, HYJIEBOH MPOBOJL.

BHGKTpI/ILK?CKI/IC Tp&HC(bOpMaTOPBII BO3MOXKHasi KOHCTPYKLU:, IepBruvHas U
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BTOpMuHas OOMOTKM, COOTHOLICHHS TOKOB M HANpsKeHUH B o0MOTKaX,
KO>(QULMEHT MOJIE3HOr0 JEUCTBUS.

THroBbIe UHTErPaJbHbIE IOTHIECKUEe Y3IIbl. PErUCTPBI, CUETIMKH, CyMMATOPbI,
nemdpaTopbl,  MyNBTUILIEKCOPBI,  apu(METHKO-JIOTHYECKHE  YCTPOHCTBa.
BrinonuseMble GyHKIUY, pa3HOBUIHOCTH.

JNeKTpUYecKUe CHrHalbl M MX CBOWCTBA M NPUMEHEHHMs: CHUrHA,
SeKTPHUECKIH CHIHA, aHATIOTOBbIH M LM(POBOH CHTHANBI M UX CBOHCTBA, CMIOCOOI
[pencTaBlIeHUs U(POBbIX CHIHAJIOB, FAPMOHWYECKUI W UMITYJILCHBIH CHrHAbI, HX
rnapameTpbl ¥ BO3ZMOXKHbIE IPUMEHEHHUSI,

Yeunutenu. Ha3Hadenue, yciioBHOe 0003Ha4ye€HHE, OCHOBHBIC [1apaMETpbI
(k0odQGUIMEHT  yCUIIEHHs 1O  HANpsKEHWIO, TOKY, MOLIHOCTH, BXOAHOC
CONPOTHBIICHHE, BBIXOAHAS MOLIHOCTB). ONepaIvioHHbIE yCHIIUTENH: 00NacTH

[pUMEHEeHH s, 0COGEHHOCTH PabOThI C OTPULIATENBHOM 0OPaTHOMN CBA3BIO.

Mmcponpoueccopuble CHCTEMbI H MUKPOKOHTPOJLJIEPDI

[TpuHumMn nporpaMMHOro ynpasienus. HasHadeHnue, coctaB W CTPYKTypHast
opranu3zaius nporeccopos. Cucremsl komana. Cnoco6si anpecaunn. CISC u RISC
MPOLECCOPBI.

Apudmernueckue  ycrpodictBa  OBM.  Opranuzauus U CTPYKTypa
apu(pMeTHUECKHX YCTPOUCTB C (PUKCHPOBAHHOM U IIABAIOLLEH 3aIISATOH.

YerpoiicTsa ynpasienus. YV ¢ %eCTKOH ¥ IPOrpaMMUpyeMOii JIOTHKOH.

Oprauusanus namstu coBpeMeHHbIX DBM. HMepapxus namsty. Kour namsars.
BupryanbHas namsTh. 3allUTa NamsTH.

Mukponpoueccopbl. Apxurektypa MIT obuero Hasznauenus. OpraHusaius
MuKpo-2DBM Ha 6aze 0HOKpUCTANIbHBIX MUKPOIMPOLECCOPOB.

MuxkpokoHTposiepbl. Ha3Hadenue, OCOOEHHOCTH apXHTEKTYpPbl, OCHOBHbIC
BCTpOCHHBIE  MepudepuitHble  MOAYJH  (MOPTbI  BBOJA/BBIBOAA,  TakMepbl,

KOMHapaTOpr), opraHuvsauuys namMsaTu nporpaMmm U JaHHBIX.



IBM u nepudepuiinbie ycTpoicTBa

Opranusanysi BBOJA-BbIBOJA JAHHBIX B OBM. Kanansl BBOJa-BbIBOJA.
TIpHHLKTIB! TOKIFOUEH s epUpepUHHBIX YCTPOHCTB.

MuTepdeiicbl  BBIUMCIUTENBHBIX — CHCTEM. Knaccudukauuss U OpUMEpb
peann3altH.

KnaccuduKams TEXHMYECKHE XapaKTePUCTHKH BHELIHMX 3allOMMHAIOIIMX
YCTPOMCTB.

[TeuaTatole yCTPOHCTBA. DIIEKTPOMEXaHMUECKHE YCTPOHCTBA [MOCUMBOJIbHOM
W MOCTPOUHON mevard. MeTojbl HEMEXaHH1ECKOH revaTu: JiasepHble, CTpYHHBIE H
TepMUYECKHe IevaTalollie yCTPOUCTBaA.

YcTpoiicTBa BBOJ@-BBIBOJA [JAHHBIX C JIMHUH CBA3H. [TpeobpazoBanue

CUTHaJIOB C JIMHUHU CBS3U. MeTtobl rnepenavyu 1 3amura OT OLINOOK.

AJTOpHTMHYECKHE A3bIKH H IPOrpaMMupoBaHne

O61e cBeJeHUs O s3blkax nporpammupoBanus. Knaccudukanus s3bIKOB:
MallIMHHO-OPUEHTHPOBAHHbIE U MPOLIEyPHO-OPHEHTHPOBAHHbIC S3bIKH.

OCHOBHbIE MNPHMHIUIBI  O0BEKTHO-OPUEHTHPOBAHHOIO  POrPAMMHUPOBAHHS.
[MousiTe o6bexta. MHKancynsuus aaHHbix. [lonumopdusm. Hacnenosanue.

O6L1as XapakTepucTHKa IMpPOLELYPHO-OPUEHTUPOBAHHOTIO SA3bIKa. Andasur.
OcHOBHBIE 00BEKTHI S3bIKa. IIpecTaBieHue AaHHbIX. OCHOBHBIC OINEPATOPBI S3bIKA.
[ToamporpamMMBsl B sI3bIKE.

OpraHu3anus U XpaHeHHe TaHHBIX. MaccuBbl, TabIHIbI, CIIUCKH. daitnoble
cucreMbl. Daiisibl: OMMUCaHKs U OlNEepaLrH.

MeTo/bl NPOEKTUPOBaHHs MporpamMm. MeToj HUCXOAALIErO MPOCKTHPOBaHUA
rnporpaMm. MeTOI BOCXOASLIETO MPOSKTHPOBAHUS TIPOTPAMM. MeTo/1 cMelaHHOro
[poeKTUpoBanus. MeToa 00beKTHO-OPUEHTHPOBAHHOIO MPOEKTHPOBAHHSL.

OcoGeHHOCTH Tpe/IcTaBleH s 1 00paboTKu JaHHbIX B DBM. Krnaccudukauus
TUMOB MpEACTABICHHS NaHHBIX HAa MalMHHOM YypoBHe. IIpeoOpasoBanue THIIOB

YUCJIOBBIX NAHHBIX.



[loHsTHE MaKpOONpeIeNeHns, MAaKpPOKOMaHAbl M MaKpOpacIIMPEHUA.
CTpyKTypa 1 orepaTopbl JOPMUPOBAHKSI MAKPOONIPEIEIICHHS.
Toanporpammsl.  Opranusauus moanporpamm. Ilepenada  ynpasieHUs.

[lepenaua napaMeTpoOB U BO3BPAT Pe3yJibTaTOB.

OnepanuoHHbIe CHCTEMbI

[TousTHe W  CTPYKTYypa nporpaMMﬁoro obecneuenus. CucTeMHOE U
MpUKIafHoe rporpaMmHoe obecneuenre. OrepalMOHHAA CUCTEMa, CHCTEMHbIC
06pabaThIBarOLe TPOrpaMMbl. Y TUIUTL.

Onepaunonnast cucremMa (OC). IlpuHIUIBI MOCTPOCHHUS OC. O0630p wu
knaccudurkanus OC.

[MousiTMe mpolecca, CBOMCTBA W KIACCH(HUKALKA MPOLECCOB. YMpaBleHHe
npoueccamu.  CriocoObl  AMCHETYEpU3aLMM  MPOLIECCOB. CuHXpoHU3aLMs
napanenbHeix npoteccos. Cemadopbl ¥ MX HMCMONB30BAHUE JUls ylpaBJCHHs
[POLIECCaMH.

[lousThe pecypca, cBoiicTBa M KiaccHdUKalMs peCypcoB. YMpaBiieHUe
MaMsThIO.

Bunmsl aiinos u crpykrypa (aiina. Onepauuu M OCHOBHBIC byHKUMH
(haitnoBOl CUCTEMEI.

O6uite cBefeHUss o0 OIEpalMOHHBIX cucTeMax, uenn mnpumenenus OC,
ctpykrypa OC. Mozenb B3aMMOJIEHCTBHS KOMIOHEHTOB OIEepPalMOHHON CHUCTEMBI.

Knaccugpukauns OC.

ba3bl panHbIX

[ToHsiTHe 6a3bl JAHHBIX ¥ CHCTEMbl yrnpasjieHusi 0azaMu naHHbIX. Mojenn
JAHHBIX.

Unpopmaryss ¥ MHOOPMALMOHHBIE  CHCTEMBIL. JKu3HEeHHBIH  LUKII
“H(GOPMAIIMOHHBIX cucTeM. OCHOBHBIC 3Tallbl JKU3HEHHOTO LIUKIIA.

OCHOBHBIE O3Talbl TPOeKTHpoBaHWsi 0a3pl mamHbiX. KoHIENTyanbHOE,

JIOTUYECKOE U dpmmecxoe MMPOCKTUPOBAHHUE 0a3bl JaHHBIX.



6

PelsupoHHAS ~ MOJedb  JaHHBIX. CTPYKTypsl  JaHHbBIX.  OTHOIICHHA.
Orpannuenus mozenu. OrpaHuveHust LENOCTHOCTH CYIIHOCTE M OrpaHuyeHHe
LLeJIOCTHOCTH BHEILIHUX KJIFOYEH.

PensionHas  Mojeib  JaHHbiX. Ornepauuu  pejissUMOHHOW — MOJICJIH.
PensiuponHas ajreGpa v pesisilMOHHOE HCUYUCIICHHE.

Pacripesienennas obpabotka M pacrpejlesieHHble 0asbl JaHHbIX. 3anpocel #
TpaH3akuuy. Pusnyeckas opraHuszalus AaHHBIX B CYBJ. Metonsl pocrtyrna K
daiinam B CYB/I.

Opranusamus u  ¢ynkumn  CYBJl.  SI3bikm  onucaHus — [@HHBIX M

MaHumyInposanus nanubivu. CepsrcHbie noacuctemsl CYB/IL

Undopmaunonnoe npaBo
[onsitue  uupopmaunu. OcHoBHble Buabl  uHbopMaunu. [lpaBo Ha
UH(pOpMaLHIO.
CriaM: MOHSATHE W MPABOBbIE METO/bl OOPBLOBI ¢ HUM.
[TpaBoBbie npoGiieMbl ceth MuTepHeT. 3aiiura nepcoHalbHbIX JaHHBIX.
[IpaBoBOe peryjiupoBaHue HHOOPMALMOHHBIX ~OTHOLICHHH B obnacrty

KOMMEPYECKOH TalHBbI.



IMpoextruposanue CAIIP

[TousiTue ABTOMATHU3UPOBAHHOI'O TIPOCKTHPOBAHHUA. an/IHIlI/IﬂbI CUCTEMHOTI'O
noaxo/ja. OcHOBHBIE [TOHSATHS CUCTEMOTEXHHKMU. I/Iepapanecxue YPOBHH

MPOEKTUPOBAHHUS.

OCHOBHbBIE  3a1a4d  aBTOMATHU3MPOBAHHOrO  rpoekThupoBanus.  Craauun
npoekTupoBanusi. CoJepaHue TEXHMYECKMX 3aaHuil Ha MPOEKTHPOBAHHC.
Knaccudukauus — mapameTpoB, — MCIOJIB3YEMBIX TP aBTOMATM3MPOBAHHOM
MPOEKTUPOBaHKUU. VTepalluOHHBIH MOAXO0[ K MPOCKTUPOBAHMIO: 3a/la4i aHanusa M

CHHTE3a MPOCKTHLIX peHleHI/Ifl.

Tunossle npoekTHble npouenypsl. Ctpykrypa CATIP. Pasnosunnoctu CAITP.

TpeGosanus k TexHudeckomy obecneqennio CAIIP.

Knaccudukauus ¥ MOAXOAbl K IOCTAaHOBKE 3a1au CHHTE3a MPOCKTHBIX
petennit. CTPYKTYpHBIA W napameTpudeckuii cunTes. Kputepun ONnTHMalbHOCTH.
MHuoxectso Ilapero. Knaccudukaums MeTOJ0B MareMaTUHECKOro MporpaMMHupo-

BaHMWA.

ABTOMATH3AIH5I KOHCTPYKTOPCKOIrO MPOEKTHPOBAHHS 3JIEKTPOHHOIH

annapatypsl

[ToctanoBKa KOMOWHATOPHBIX 3ajay B TepMHHAaXx OyJieBOro
MpOrpaMMHpOBaHust. 3ajiaua JIMHEHHOro HasHaueHns. MeTojibl oTcedeH s ["omopu.
Benrepckuii anroput™. 3azada kommuBosbkepa. [lnka ["amuibTOHA. 3ajaua o
MOKPLITHH. 3aJadd MaplIpyTH3alud TPaHCHOPTHBIX CPEJCTB. 3ajgaud CcUHTE3a

pacnycaHnil. MeToz BETBEH U IpaHULL

OCHOBHBIE 3a7a4d KOHCTPYKTOPCKOTO MpOeKTHpoBaHus. Mepapxuyeckue
ypoBHH KoHCTpykuui DBM. 3ana4u cuHTe3a KOHCTPYKTHBOB: 3a]a4a KOMIIOHOBKH,

3ajaya pasMelleHus, 3a1a4a TpacCUPOBKH.
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[TocTaHOBKa 3ajlaud KOMIIOHOBKU: THUIU3ALMA, TIOKPLITHE, pa3pe3aHue.

OcHOBHbIE aJITOPUTMbI pELICHUA 3a1a4 KOMITOHOBKH.

3amauu pa3MelIeHUs 3JIECMCHTOB M OCHOBHbIE KPUTEPHUU pPasMCUICHUA. Tunel

3a/1a4y pasMEelCHU. Knaccnc]mxaunﬂ aJITOPUTMOB pa3sMELICHHUA.

3ajaud  TPACCUPOBKH M OCHOBHBIE KPUTEPUU TPACCHMPOBKH. Crioco0bl
MPOKJaAKKU Leneil Ha MOHT&KHO-KOMMYTAalMOHHOM MPOCTPAHCTBE. Bonunoso#
AJIFOPUTM TPACCHPOBKH. JIydeBoil alrOpMTM TPacCHpOBKH. KaHaslbHbIE alIrOpUTMbL

TpacCHpPOBKHU.

IBM u nepudepuiinbie yerpoiicTsa

Tune! Beraucutensabix cuctem (BC), nenosnbzyembix B CAIIP. Apxurektypa
OBM. Ochoshble napamerpbl M kinaccuukauust IBM. Cuctema xomana IBM.
CrtpykTypHas cxema mpoieccopa. Crenuann3upoBaHHble MPOLECCOPbl, MX Pollb B
CAITP. Obuue cBemeHUst U Kiaccubukauus ycTpoicTB mamatd. Kepapxudeckas

cTpykTypa namsatu OBM.

Ceru DOBM u TesileKOMMYHHKAILHH

Tunbl  BbIUMCIMTENBHBIX — ceTed. Meroabl  Ao0CTyna B JIOKaJbHBIX
BBIUMCJINTENIbHBIX ceTsX. PasnoBuaHoct certedl Ethernet. XapakTepHCTHUKU W THIIbI
kanajoB rnepeaaud panubix. Ceresas wmosenb OSI. Crek rpoTOKOJIOB TCP/AP.

Anpecanus B Internet. [TpoGieMbl HHPOPMALMOHHON OE30MACHOCTH.

Apmbmenwecxue M JIOTHYECKHE OCHOBLI BBIYHCIHTEIbHON TEXHUKH

MHoecTBa ¥ OTHouleHMs. Ormepanuy HaJ MHoXecTBamMu. @DyHKUHM.
OrtHouleHus SKBUBaneHTHOcTH. OtTHolleHus rnopsaka. HeueTkne MHOXeCTBaA.
bynesbl GpyHkiyu. Anredpa OyneBbix QyHKIHH. JlekOMIO3HIIKS OyJsieBbIX (DYHKLHH.

['padbl ¥ MOJEbHBIE FPA(BbL.
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MeToabl MOAECTHPOBAHHS

TpeGoBanuss K MareMaTUYeCKUM  MOJCJISAM CAIIP. Knaccudukanus
MaTemaTtHueckux Mmogeiei, ucrnonbdyembix B CAIIP. Ilpencrabnenue CTpyKTYypbl

00BEKTOB B BUE rpadOB U IKBUBAJICHTHBIX CXEM.

AHaJIUTHUECKAE MOIETH CHCTEM MacCOBOro  OOCIyXHBaHUS (CMO).

WmuranrorHoe moaeiuposanre CMO.

I'eomerpuueckoe moaeanposanue B CAIP

Knaccudukauus reoMeTpuyecKux mojaener. IlpencrasiieHne KpHUBBIX C
MOMOLIBK  CIJIAHHOBOW anmnpoKcuMaluu,  MeTola besbe, B-cniialiHOB.

AHaJIMTUYECKUE MOJICIIH HOBerHOCTeﬁ. ﬂapaMeTpnqe(:KMe MOJEJIN HOBerHOCTeﬁ.

Komnblorepuasi rpaguka u 3D moaesupoBanue

OCHOBHBIE 3Tanbl M METOIAbl BU3yanusaluu u3o0OpaxeHud. Onepanus
orceueHus. | eomerpudeckne MpeoOpasoBaHus: MEPEHOC, MaclTabupoBaHue,
noopoT. OjHOpo/Hble KoopauHathl. [lonsaTue oblleit maTpulbl npeodpa3oBaHus.
Onepalliy yjajieHns HeBUIUMbIX JIMHUA 1 nosepxHocTeil. BekTopHbIA 1 pacTpoBbIH

criocoObl XpaHeHus rpaduyecKoi MHpopMaLnH.

basoBoe nporpammuoe o6ecnevenne CAIIP

Pa3paboTka IPOTrPaMMHOI0 obecrnieueHus CAIIP. Bri6op
MHCTPYMEHTAJIBHBIX ~ CPEICTB:  OCHOBHBIE ~ MOHATHS O 0a30BBIX  SI3bIKAX

nporpammuposanus 1 CYb/JL.

BusyasnbHble cpejibl nporpammupoBausi.  Cpefibl ObICTpON  pa3paboTKH

npunoxenni.  Tumel  CASE-cuctem. CemeiictBo  Merojposoruid  IDEF.
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VHuGUUMpoBaHHbI  f3bik  Moaeauposanus UML. Meronuku 1npoekTHpoBaHHs

06bEKTHO-OpHEHTHPOBaHHbBIX cucteM Ha 6ase UML.

Mojaesu 1 METOABI HCKYCCTBEHHOI'0 HHTEJIJIEKTA

Mcrnofip30BaHWe  METOJOB  MCKYCCTBEHHOI'O  HMHTEJUIEKTa B CAIIP.

ApXUTEKTypa SKCIEPTHEIX CHCTEM.

Undopmauuonunoe odecneuenne CAIP

Opranuszauus 6a3 JaHHBIX M 3HAaHWHM B @aBTOMAaTH3UPOBAHHbBIX CHCTCMaXx.
VH(popMalHOHHbIE MOJEIH OOBEKTOB MPOSKTUPOBAHUA W CJIOBApb [MpPEAMETHOM
obnacTy - GubNMOTeKa 06a30BbIX dJeMEHTOB. [IpeicTaBieHHe 3HAHWH: (pENMBI,
CeMaHTHYeCKUe CeTH, MpaBuia npoaykuuid. CucTeMbl ynpaBiieHus 6a3aMu JaHHbIX

(CYB/): obiacTu pUMEHEHHUS, CTPYKTYpa, XapaKTePUCTUKH.

Mopenu naHHbeIX. Mepapxudeckasi, ceTeBas, peNsLUOHHAs, MHOromepHasd,
00bEKTHO-OPUEHTUPOBAHHAS MOZEJIH. Jransl MPOEKTUPOBAHHUS b/
KOHLIENITyallbHOE, Jlorndeckoe M (usnueckoe npoekTupoBaHue. Hopmanusauus

otHoienuit B PB/I.

JIMHrBHCTHYECKOE H NporpamMmMHoe obecrnievenne

OCHOBHBIE MTOHATUS Teopur HOpMaTbHBIX rpaMMaThK. Kiaccel hopmanbHbIX
rpaMMatvK. KOHTEKCTHO-3aBHCHMBIE W KOHTEKCTHO-HE3aBHCHMbIE I'DAMMATHKH.
MeToabl TpPaHCNALMU, CXEMBI TOCTPOEHHUsS TPAHCIATOPOB. MeTalMHIBUCTHYECKHE

Gopmybel bakyca—Haypa. Cunrakcuueckre 1iarpaMmel.

TexHOJOrnH NPOrpaMMHOro odecneueHust

TexHosnoruu CTPYKTYPHOI'O U 00BEKTHO-OPUEHTHPOBAHHOTO

nporpamMmupoBanus. KoHcTpynpoBatie aGCTPaKTHBIX THIOB JaHHbIX. Kepapxus
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knaccoB. ba3oBble M Npou3BoAHble Kiacchl. [lpoctoe W MHOXKECTBEHHOC
HacnenoBanue. Ileperpyska MeTOJ0B M orepaluii 00paboTKM AaHHBIX B Kiaccax

00beKTOB. AOCTPaKTHbBIE KJIACCHI.
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1999,

5.Kacnepcku K. Texnuka  ONTUMM3ALKK  NPOrpaMM. DddexTuBHOE

ucnonp3osanue namsatu. - CI16.: BXB-Ilerepoypr, 2003.
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6. 'pymma B.B. BrimonHenue — MaTeMaTHYCCKUX ormepauuii B OBM.
[TOrpelHOCTH KOMIIBIOTEPHOM apudmeTvku: YdeOHoe nocooue / CIIBIOTY
"JIDTU". CII6., 1999.
7 IMankos B.A. Cucrema mamstd DBM (®yHkiuoHanbHbi moxxon). Yueb.
noco6ue. CI16.: Usn.uentp CIIOIMTY. 2002.
8. Croysmre B. CTpykTypHasi opraHu3auusi ¥ apXMTEKTypa KOMIBbIOTCPHbIX

cucteM. 5-e uznanue. - M.: Uznarenbckuit jom "Busbsmc", 2002.

Juncuunauna: Buemnue yerpoiicrea 9BM
I. Topuen H., Poumn A.DBM u nepudepuiitibie ycTpoHCTBa. KommnbroTeps! U
BBIYMCIINTENbHBIE cicTeMbl  M.: Academia, 2012.
2.Topren H., Pomun A. ODBM u nepudepuiitble yCTPOHCTBA. YcrpoiicTBa

BBOMa-BhiBoa M.: Academia, 2013.

JincuuninHa: AJropuTMHUYecKHe A3bIKH U NPOrpaMmMHpoOBaHue
1. Hosukos @.A. JluckpetHas martemaruka juis nporpammuctos,- CIT0: TTurep,
2010.
2. A6nsizos P. TlporpammupoBanue Ha accembiepe Ha miatpopme x86-64. -
JIMK TIlpecc, 2011.
3.Beepn Crpayctpyn. , Ilporpammuposanue. [IpUHIMIBI W NpaKTHKa

ucnonp3oBanust C++. -Bunbsme, 2011..

Jlucuunauna: CucreMHoe nporpaMMHuoe obecreveHue
I.Topaees A.B., Mosuanos A.IO, CucremHoOe MporpaMmMHoe obecrneuenue, -
CII6.: I'Tutep, 2003.
2. Commepsunn U.. Mnxernepus nporpamMmmuoro obecnevenus. — M3natenncTso

Bunbsmc, 2002. — 624 c.
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Jucuuninna: basel 1aHHbIX

1. Manesixuaa M. T1. Ba3bl JaHHBIX: OCHOBBI, IIPOSKTUPOBAHUE, MCIOJIb30BAHNE:
yue6HuK a1 BY3os. — CII6.: BHV, 2007. — 528 c.

2. Iuporos B. 10. MHpopmaloHHbIe CUCTEMBI W 0a3bl IAHHbIX: OpraHn3aliis 1
npoektuposanue: yueb. nocobue. — CI16.: BXB-Tletepbypr, 2009. — 528 c.

(OBC  «ZNANIUM.COM», URL: http://znanium.com/bookread2.php?book=
350672

3. Basbl JaHHbIX: KoHcnekT nekuuit / Konnextus Aropos // Caift «Mreadz.com.
Camast kpynHas 6u6nnoreka. UnTanbHblid 3aj1 OHjaiin» — [DneKTPOHHBIH pecype,
URL: http://mreadz.com/category/kompyutery%20i%20internet/ comp_db |.

4. Kysnenos C.JI. OcHoBbl 6a3 naHHBIX: yueOHoe mocodbue. — M.: BMHOM, 2012.
— 484 c. (bubnuotexa [1I'Y).

5. Epemenko A.B., Jloarosa M.A., lllep6akosa C.B. basbl naHHbIX: yueOHHUK. —
[lensa: Usn-so [I'Y, 2010. — 112 ¢. (bubnuoteka [1I'Y).

JMucnuniauna: Undpopmauunontoe npaBo

1. Axonos I".JI. Undpopmanmontoe npaso. M.: ®enukc, 2008.

2. bauwno W. JI. Mndopmannonnoe npaso. M.: Beicuiee o6pasosatue, tOpanT-
Uz nat, 2009.

3. Baumno W.JI., Jlonaruu B. H., ®enoros M. A. Mudopmanmonnoe npaso./Ilon
pen. akanemuka PAH b. H. Tomopuuna. CII6.: M3narenbcTBo P. Acnanosa
«lOpuanueckuit ueHtp Ipece», 2005.

4. YeGorapera A.A. Hudopmauuonnoe mnpaso: ydeOHoe nocobue. M.:

IOpuauueckuit uncrutyr MUAUT, 2014. — 162 c.

Jucuuniauna: Mpoexruposanue CAIIP

1. Hopenkos ML.IT. OcHOBbI aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHHs. M.: MI'TVY um.

Baymana, 2000. (bubnuoteka I1I'Y)

2. Bepmuines 10.X. OcHOBBI aBTOMATH3aLUN POSKTUPOBAHHS. M.: Paguo u cBs3b,

1988. (bubnuoreka [1I'Y)
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3. Mamox B. Beenenne B copemennbie CAIIP: kype nexuuid — M.:IMK-IIpecc,
2014. - 192 c. (bubauoreka [1I'Y)

4. Jln, Kyuy. Ocuosel CAITP. CAD/ CAM /CAE / K. Jlu. - CII6. : TTurep. 2004. - 580 c.

5. byu I'., Pam6o JDx., Jlxexobcon A. S3bik UML — pyKkoBOJCTBO MoJb30BaTeis.

M.: JIMK Ilpecc, 2000. (bubnuoreka [1Y)

Ilncuunﬂmla: ABTOMATH3ALMA KOHCTPYKTOPCKOI'O NMPOCKTHPOBAHHS

3JleKTpOHHOﬁ annapaTtypbl

I. Tpuomn B.H. Teoperndeckue OCHOBBI TOCTPOEHHMsI 0a30BBIX anaNTHPYEMbIX

komronent CAITP MDA, M.: Hayka, 1989.

2. Kopsuko B.IL., Kypeitunk B.M., Hopenkos H.I1. Teoperrieckne OCHOBBI CATIP.

Vue6HKK 115 By30B. M.: Dneproaromuszar, 1987. (bubnnoreka II'Y)

3. Topbatos B.A.  ®yHuaMeHTalbHbIE OCHOBbI JIMCKPETHOH — MareMaTHKH.
MHpopManHoHHas maTeMaThka: YueOHMK s BTy30B. - M.: Hayka. ®dusmariur,
2009.

4. Hosuko ®.A. JluckpeTHas MarTeMartuka it nporpammuctos - CII6: Tlutep,
2010.

5. Axyand, MU.JI.  MaremaTHieckoe NnporpaMMHpOBaHHE B NpUMEpax M 3aj1aqax :
yueGroe nocobue / W. JI. Akynnu. - 3-¢ u3j., crepeorun. - CI16. : Jlans, 2011. - 352

C

Jiucunnauna: DBM u nepudepuiinbie yerpoiicrsa

1. Linnbkep B. 51., Opnos C. A. Opranuzauus OBM u cucreM: YueOHHUK 17 By30B. -
CII6.: TTutep, 2011. (bubnuorexa II'Y)

2. B.B I'opreny H.H., Poumn A.T'., Conomennes B.B. Opranusauus OBM u cucrem —
M.: Axagemusi, 2006

3. Tanenbaym . Apxutektypa xomnbiorepos. CII6.: Tlurep, 2007 (bubanorexa
[y)
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HMuecnnnuuna: Ceru IBM u TeekoMMyHHKAIMN

1. Onudpep B.I'., Onudep H.A. KommbroTepHbie CETH. [TpUHLKIIBI, TEXHOJIOTHH,
npotokonsl - CI16.:ITutep, 2010. (bubnuorexa IT'Y)

2. boxnait A.C., ®unoree A.I'. CereBble TexHomoruu. YuebHoe nocobue — Ilensa:
M3n-o TII'Y, 2009, 213c. (bubnuoreka I1I'Y)

3. Tanen6aym, D. Kowmmbiotepnbie cetr / D. Tanenbaym. - 4-e uzn. - CII6. : Iutep,

2007. - 992 c. (bubnuoreka [1I'Y)

Jlncuuniauna: ApudmeTHUecKHe M JIOTHYECKHE OCHOBbI BbIYHCJIUTEILHOI
TeXHHKH

I. I'pymun B.B. BeinonHeHue marematuyeckux onepauuid 8 DBM. Tlorpernoctu
KOMITbIOTEpHO# apudmetnku: YueGHoe nocobue / CIIGIDTY "JIDTU". CII6., 1999.
2. CTpyKTypHasi OpraHu3alus 1 apXUTeKTypa KOMIBIOTEPHBIX CUCTEM. - U3JaHHE. -

M.: Uznatensckuii noM "Bunbsamc", 2002,

JIucuunauna: MeTtoabsl MoAeTHPOBAHUS
l. Octpeiikosekuii B.A. Teopust cuctem. M.: Beicw. mkona, 1997.

2. PoikoB A.C. MeToabl CUCTEMHOrO aHajM3a: MHOTOKpPUTEpHUasibHAsh U HeveTKas
ONTHUMH3ALMs, MOJENUPOBAHHE W SKCIEpTHbIe OLeHKH - M.: Dxonomuka, 1999.
(bubnuoteka [1TY)

3. Mazasnos B.B. MaTtemaTtuueckas teopus urp u npunoxxerus — CI16.:Jlanp, 2010.

4. Kopsuko B.I1., Kypeitank B.M., Hopenkos W.I1. Teopetuueckue ocrosbl CAIIP.

YueGHUK 171 By30B. M.: DHeproaromusnar, 1987. (bubmuorexa I1I'Y)

Jucuunauna: leomerpuueckoe moaennposanue 8 CAITP

I. A. JI. Xeiien [u ap.] Unxenepuas 3D - kommnbiotepHas rpaduka [Tekcr] @ yue0.
noco6ue/ nox pen. A. JI. Xelideua. - 2-e u3a., nepepad. u gon. - M. : Opaiirt, 2012. -
464 c. (budnuoreka I[1I'Y)
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2. M. H. Kpactos, H. ®@. bapbimies PykoBoJAcTBO JUlsl BbITOJHCHHUS 3a/1aHui 110
HH)KEHEPHOH U KOMIbIOTEpHON rpaduke : yuebHoe mocodue B ; MOA peil. E. M.

Kupuna ; Ilens. roc. yH-t. - Ilensa : Msn-o llens. roc. yH-ta, 2008. - 116 c.

(bubnuoreka 1Y)

NMucunnauna: Komnbiotepuas rpaguka u 3D moaennpoBaHue

1. Muxaun Huxonaesuu Ilerpos, Bragumup IlerpoBud Monoukos KommnproTepHas
rpapuka [Texer] : y4eOHuk . - 2-e uzn. - CII6. : Ilurep, 2006. - 592 c. : un. -
(YueOuuk juisg By3oB). (bubnuorexa [1I'Y)

2. Pemontos A.IT., Pemonrosa JI.B. KomnbiotepHas rpaduka: yuebHoe nocodue —
[lensa, u3n-Bo Ilensl’Y, 2008 — 96 c. (bubaunoreka [1TY)

3. Biunosa T.A., [Topees B.H. Komnbtotephas rpaduka: yuebHoe nocobue — CII16.:

Kopona npunt, 2006 — 520 c. (bubnuoreka [1I'Y)

Jncuunuunna: baszosoe nporpammuoe odecneuenune CAITP

1. CoBpemeHHble omepannonHbie cuctemsl / J. Tanenbaym. - 2-e u3A. - CIIo. :
[Tutep, 2006. - 1038 c. (bubanoreka [MT'Y)

2. Ornepaunonnsie cuctembl [Texer] : yuebnuk / Asnexcanap BiaanMuposu
[opnees. - 2-e u3a. - CII6. : Iurep, 2005. - 416 c. (bubauorexka I1I'Y)

3. Kopsiuko B.I1., Kypeitunk B.M., Hopenkos V.I1. Teopernieckne 0CHOBBI CAIIP.

Vue6GHKK 1151 By30B. M.: DHeproaromussar, 1987. (bubnuorexa IMT'Y)

Jucuunuuna: Mojesid H MeTO/ibl HCKYCCTBEHHOI0 HHTEJJIEKTA

1. Yorpemanc JI. Beenenue B akcrepTHbIe cucteMsl. M.: Mup, 1989.

2. Jlaprues O.W. Teopust 1 METObI MPUHATUS PeLLEHUH - M.: Jloroc, 2000.

3. BusHec-aHANUTHKA: OT AaHHBIX K 3HaHusMm [Tekcrt] : yueOHoe mocobue / H. b.
[Makaun, B. . Opelkos. - 2-e u3i., ucnp. - CI16. : ITutep, 2013. - 704 c.

4. Pyrkosckas JI. HelipoHHbIE CeTH, NreHETHYECKHE allTOPUTMbI W HEUCTKHE CUCTEMBI
/ JI. Pytkosckas, M. IlunuHbCKUH, JI. PyTkoBCKMH ; mep. C TOJIbCK. n. Jl.

Pynuuckoro. - M. : ['opstuasi JIMHUS - Tenekom, 2007. - 452 c. (bubaunoreka [11'Y)



Jucuunanna: Mudopmaunonnoe obecnedenne CAIP
I. Byu T'., Pam6o J[x., [xekobcon A. f3bik UML — pyKOBOJCTBO MOJB30BATEIA.

M.: JIMK Ilpecc, 2000 (bubauoreka [1I'Y).

2. Manpixuna M. I1. Baspl JaHHBIX: OCHOBBI, NMPOEKTUPOBAHUE, HCMOJB30BaHUE!
yue6HuK a1 BY3o8. — CI16.: BHV, 2007. - 528 c.

3. IMuporos B. 0. MudopmanroHHble CUCTEMBI U 0a3bl JAHHBIX: OpraHu3alus U
npoektuporanue: yueb. nocodue. — CI16.: BXB-Ilerepdypr, 2009. — 528 c.

4. Kysuenos C.JI. OcHosbl 6a3 naHHbIX: yuedroe nocodbue. — M.: BMHOM, 2012. —
484 c. (bubnuorexa I[11'Y).

5. Epemenko A.B., Jlosrosa M.A., lllepbakosa C.B. ba3bl naHHbIX: yueOHUK. —
[lensa: Usn-o [TV, 2010. — 112 c. (bubauoteka [1I'Y).

JMuecuuniauna: JIMHrBHCTHYECKOE H MPOrpaMMHOe obecneueHue

1. T. B. Uepymena [IpoekTupoBaHie NPOrpaMMHOr0 o0ecreyeHus [Texct] : yuebHoe
nocobue - [ensa : [lens. roc. yn-t, 2014. - 172 c. (bubauorexa I1T7Y).

2. C. A. Opnos, b. $l. Luaskep Texnonorun pa3pabOTKH MNPOrpaMMHOrO
oGecrieuenust [Teket] : cOBpeMeHHbIi Kype 110 MPOrpaMMHOM HHKEHEPHH: yHeOHUK -
4-e u3n. - CI16. : Tutep, 2012. - 608 c. : ui. - (YueObuuk ais By3os). (bubnnorexa
[ry).

3. Beepn Crpayctpyn SI3pik mporpammuposanust C++ - M.:bunom, 2011.
(bubaunoreka [1I'Y).

4. brepn Crpayctpyn ITporpammuposanue. [IpuHIUIBL ¥ TIPAKTUKA MCIOJIB30BAHMS

C++ - M.: Buneamc, 2011.

Jlucuunanna: TexHoJoruu nporpaMmmHuoro obecnevyeHus
I. Knyt /1. MckyceTBo nporpammuposanus — M.:Bubsimc, 2011.
2. Bboepn Crpayctpyn S$I3bik mporpammuposanus C++ - M.:bunowm, 2011.

(bubnuoreka I1I'Y).
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3. brepn Crpayctpyn Ilporpammuposanue. [IpUHIHKIBI ¥ TPAKTHKA UCIOJIb30BAHHS
C++ - M.: Bunbamc, 2011.
4. TlaBnoBckas, TatesHa AnekcanapoBHa C/C++. IIporpaMMupoBaHue Ha SI3bIKE
BBICOKOT'O YPOBHS : y4eOHMK Juisi MarucTpoB U 6akanaspos - CII6.: ITutep, 2012 -
461 c. (bubnuorexa ITT'Y).
5. C.B. 1llu6anos, E. H. Jly6posuna OcHOBBI NpOrpaMMHpoOBaHus Ha s3bike CH++:
yuebnoe nocobue/ ; moa pea. b. I'. Xmenesckoro; Ilens. roc. yH-T. - [Tensa : U3n-BO

[lens. roc. yn-ta, 2008. - 112 c. (bubnuotrexa I1I'Y).

HpeﬂceﬂaTenb KOMMUCCHH II0 ITPOBEACHUIO

BCTYITUTEJIBHBIX UCIIBITAHUI Ha HAIIPABJICHUE JI.B.ITamenko



