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IIPOrpaMMHUPOBaHMUA,

1. Ilesab u 3a1a4u OCBOEHHS IV CUUILIHHBI (MOXYJIAA).

Llens u3y4eHUs IUCHMIUIMHBI — (OPMHPOBAHME Yy ACHHPAHTOB 3HAHMA W yMEHU,
MIO3BOJISIIOIIMX IIPUMEHATH OCHOBHBIE IIOJIOKEHMsSI JMCUMIUIMHBL «Maremaruyeckoe U
IporpaMMHOE OO€CleYeHHE B TEXHMYECKMX HAayKax» O MAaTeMaTHMYeCKMX METO/axX, MOJEIsX,
QITOPUTMaxX U KOMIBIOTEPHBIX MpOrpaMMmax Ul peaau3alui Lesned U 3aaa4 MHGOpMauoHHON
CHCTEMBI, a TAK)Ke HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS KOMILIEKCA TEXHUYECKHX CPE/ICTB.

3ajaun IUCUUIUIMHBIL: IOJyYeHUE OOLIMX CBEIEHUH 0 MareMaTHMYeCKOM IpPOrpaMMHOM
o0ecreyeHUH B TEXHMYECKMX CHUCTEMax; IOJy4YeHHEe 3HaHUM B 0OJIaCTH DPa3BUTHUSA TEOPHUH

Ha3Ha4YCHU.

Co3aaHrusl W COIIPOBOKACHUA IPOrpaMMHBIX CpPCACTB PA3JIMYHOIO

2. Ilnmanupyemble pe3y/bTaThl 0CBOEHUS JUCHUILIMHBI (MOLYJIsI).

B mporuecce ocBoeHHs AaHHON MUCHUILUIMHBI oOydaromuecs (pOPMUPYIOT CIEAYIOLIUE
pe3ynbTaThl OCBOCHUS TUCIUTIIIUHBI:
K9 — cnocoOHOCTh co3maBaTh (PU3MYECKHE M MaTeMaTHYECKHE MOJCIH SJIEMEHTOB
AIEKTPOIHEPTETHUECKUX CUCTEM.

3. CrTpykrypa u cojaep:kaHHe JUCHUIIMHBI (MOLYJIs).

3.1.  Cmpyxkmypa oucyuniunvl (Mo0yis).

Ne HaumeHnoBanue pasnena quCHUIUIMHBL ®opmupyemsbie | Popma TEKYIIETO KOHTPOJIS
/o (Moyms) KOMIIETEHLINHA
1 |Pa3nmen 1. MaTemaTtnyecKkue OCHOBEI K9 TEeMBI IJISI CAMOCTOSTSIILHOTO

MpPOrpaMMHUpPOBaHUs. BerancnuTensHble
MaITuHbI, CHCTEMBI U CETHU. SI3BIKU U
CHUCTEMBbI IpOrpaMMHUpoBaHus. TexHonorus
pa3paboTKH IPOrpaMMHOT0 0OecTIeyeHHs!

HM3YyUCHUA, YCTHBIﬁ OIIpOC Ha
MPAKTUICCKUX 3aHATHAX,

pedepatbl

2 |Pazzmen 2. OnepauuoHHbIe cUCTEMbI. MeTo b K9 TEMBI JIJISI CAMOCTOSTEILHOTO
XpaHEHUs JaHHBIX U JIOCTYyIa K HUM. M3y4eHUs, YCTHBIN Ompoc Ha
Opranuzanus 6a3 JaHHBIX U 3HaHUH. 3auTa MPAKTUIECKHIX 3aHATHAX,
ITAaHHBIX U TPOTPAMMHBIX CHUCTEM pedepaTsl

3.2. Obvem oucyunaunsvl (MOOYIs) U 8UObL YUEeOHOU padbomul.
o =
= 3
Ne i/t Temsl 3aH9TUI = |
8 3

Jlexun
[IpakTnueckue
CaMoOCTOSTEBH

Bcero uacos

Cemectp 4

Pa3zngen 1. MaremaTuyeckue OCHOBBI
CHUCTEMBI U CeTHu. H3I)IKI/I U CUCTEMBI

NMPOrpaMMHOI0 o0ecreYeHust

nporpaMMupoBaHusl. BorunciauTeabHbIE MalllMHbI,

nporpamMmmupoBanus. TexHosaorus paspadoTku

1. | Tema 1. MaTemaTnyeckre OCHOBBI IPOTPAMMHUPOBAHUS.




2. | Tema 2. BeraucanTeabHBIC MAIIMHBI, CHCTEMBI M CETH. 2 2 7 11

Tema 3. SI3bIKu U cHCTEMBI IPOrPaMMHUPOBAHUSL.
TexHosorust pa3pabOTKU IPOrpaMMHOr0 00eCIeYeHHMsL.

Pa3znen 2. Onepaunonnbie cucrembl. MeToabl XpaHeHHs
JAHHBIX M J0CTyNa K HUM. Opranu3zamnus 6a3 JaHHBIX U
3HAHWIA. 3a1UTa JAHHBIX H MPOTPAMMHBIX CHCTEM

4. | Tema 4. OnepaliuOHHbIE CUCTEMBI. 2 2 7 11

Tema 5. Meroas! XpaHeHUs JAHHBIX U TOCTYIIA K HUM.

5. . 2 2 7 11
Opranu3anus 6a3 JaHHBIX U 3HAHUH.

6. | Tema 6. 3amura JaHHBIX U IPOIPAMMHBIX CHCTEM. 2 2 7 11
HTroro, yac 16 16 40 72
Hroro, 3.e. 2

Bua npoMexyro4Hou aTTecTanyu:
3a4der — cemectp 4.

3.3. Tembl 3anamutl u kpamkoe cooeparcanue.

Pa3znen 1. MatemaTnueckre OCHOBBI IPOrpaMMHUPOBaHUs. BbrunciauTenbHble MallIuHBbI,
CUCTEMBI U CETH. SI3BIKU U CUCTEMBI IPOrpaMMHUpOBaHUs. TexXHOIOrus pa3paboTKu
MIPOrpaMMHOI0 0OEeCTIeYeHUs
Tema 1. Mamemamuueckue 0CHOGbL NPOCPAMMUPOBAHU.

Jlexuus 1. Anroput™bl. ABTOMATBHI.

1. Ilonsarue anropurma.

[TonsiTvie anropuT™Ma M €ro YTOYHEHUS: MallMHbl ThIOPUHTA, HOPMaJIbHBIE AITOPUTMBI
MapkoBa, pekypcuBHble (YHKUMH. OKBUBAJICHTHOCTh JAHHBIX (OPMalbHBIX MoAenei
anroputMoB. Ilonstre 00 anropuTMuueckod HepaszpemuMocTH. I[loHsTHE ClIOXKHOCTH
anroputMoB. Knaccel P u NP. IlonuHomuansHast cBogumocTs 3agad. Teopema Kyka o6 NP-
MOJIHOTE 3a/ladd  BBINOJHUMOCTH OyneBoi ¢opmynbl. TouHble U NPUOTMKEHHbBIE
KOMOWHATOPHBIE aITOPUTMBI.

2. ABToMmarsl.

OKCHepUMEHTHI ¢ aBTOMaTaMu. Aredpbl peryasipHbIX BelpakeHuil. Teopema Knunu o
PEryJISpHBIX SI3bIKaX.

[TpakTnueckoe 3ansTHe 1. AITOPUTMBI. ABTOMATBHI.

Mamuna TelopuHra, HOopMajbHBIE ANTOPUTMbI MapkoBa, peKypCHUBHBIE (DYHKIIUH.
OKBHUBAJICHTHOCTb JaHHBIX (POPMaTIbHBIX Mojienel anropuTMoB. [ToHsTHE 00 anropuTMHUYECKOn
HepazpemmmocTu. [lonsarne cioxuoctn anroputmoB. Kmaccet P u NP. IlonmmHomuanbHas
cBoauMOCTb 3a1a4. Teopema Kyka 06 NP-monHoTe 3a1aui BBITOTHUMOCTH OyJeBOH (hOpMYIIBL.
Tounble U MpUOIHKEHHbIE KOMOMHATOPHBIE aJTOPUTMBL. AJreOpbl peryispHbIX BbIPaKEHUI.
Teopema Knnnu o perynsipHbIX si3bIKax.

Jlexuust 2. ®opmalibHbIE S3BIKH U CTIOCOOBI UX omnucaHus. OCHOBBI KOMOMHATOPHOTO
aHanmza. OCHOBBI KpunTorpadum.

1. ®opmanbHbIE S3BIKH U CIIOCOOBI X OIMCAHMS.

Knaccudukanust popmanbHbix TpamMmatuk. KX wucmonbp3oBaHWe B JIEKCHYECKOM U
CHHTAaKCMYECKOM aHAIM3€. «MIO»-UCYHCIICHHE, TMpaBWiIa pEAyKIUH, eIUHCTBEHHOCTh
HOpPMaTbHOU (DOPMBI U MIpaBHIIA €€ TOCTHKEHUS, TIPECTaBICHNE PEKYPCUBHBIX (DYHKITHIA.

2. OcHOBBI KOMOMHATOPHOTO aHAIHN3A.

Meron mnpousBomsamux (YHKIHA, METOJ BKIIOYCHUH U ucKimodeHnid. Koapl ¢
ucIpaBjeHueM omuOoK. AhaBUTHOE KOIUPOBaHUE. METOIbI C)KaTHs MH(POPMAIIUH.




3. OcHOBHI KpunTorpaduu.

3anaun obecnieueHus KOHGUIACHIIMATFHOCTH U 1IEIOCTHOCTH MHpopmanuu. TeopeTuko-
MH(GOPMALIMOHHBIN U TEOPETUKO-CI0KHOCTHBIN IMOAXO/BI K ONPEAeNICHUI0 KpUITorpaguueckoi
CTOHMKOCTH. AMepukaHckui crapaapt mu¢ppoBanuss DES wu poccuiickuit  cranmapr
mudpoanus gaHHeIX [OCT 28147-89. Cuctemsbl mudpoBaHus ¢ OTKPBITEIM KitouoM (RSA).
[Mudposast moanuch. MeTOIbI TEHEPAIIUH U paCTIPEACIICHUS KITFOUYCH.

[Ipaktuueckoe 3anstue 2. MopmalibHbIE S3BIKM M CHOCOOBI WX omnucanus. OCHOBBI
KOMOMHATOPHOTO aHann3a. OCHOBBI KpUNTOTpaduu.

Knaccudukanus ¢opmanbHbIX TpamMMaTHK. MeToa Npou3BOAAIIUX (DYHKIUNA, METOJ
BKJITOUeHUN U uckimoyennit. Koael ¢ ucnpaBiennem omuOoK. AsdaBUTHOE KOTUPOBAHUE.
Metoap! cxatust uHpopManuu. 3amaun oOecrieyeHuss KOH(UACHIIUAIBHOCTH M LEIOCTHOCTH
unpopmanuu. TeopeTuko-UHGOPMAIIMOHHBIT M  TEOPETUKO-CIOKHOCTHBIA MOIXOABl K
OTpeieNIeHUI0 KpunTorpadgpuueckoil CTORKOCTH.

Tema 2. BviuuciumenbHbie MAUWUHbBL, CUCTIEMbL U CEMU.

Jlekiust 3. ApXHTEKTypa  COBPEMEHHBIX  KOMIbIOTEpOB.  Kimaccudukarms
BeauCIUTENbHBIX cucteM (BC) mo cmoco0y opraHm3anuu  MapajuieabHOW  00paboTKy.
Ha3nauenue, apXuTeKTypa M NPUHLUIBI HOCTPOEHHUS HH(GOPMAIIMOHHO-BBIYUCIUTEIbHBIX
cereir (MBC).

1. ApXUTEKTypa COBPEMEHHBIX KOMIIBIOTEPOB.

Opranuzanuy naMATH U apXUTEKTypa IIPOLECCOpa COBPEMEHHBIX BBIYMCIIUTENBHBIX
MamMH. CTpaHW4YHas W CETMEHTHAas OpraHu3alnys BHUPTyalbHOM mnamMAtu. Kbomi-mamsrs.
Komanguslii u apupmeTHyeckuii KOHBeHepbl, MapaulelbHOE BBIIOJHEHWE HE3aBUCHMBIX
KOMaHJ, BEKTOpHble  KoMmaHnabl.  CHenuanu3upoBaHHbIE  MpoOLEeccOpbl.  MaluHsl,
o0ecreynBaroIye BHIMOJIHEHUE BBIYUCICHHUH, YIpPaBIseMbIX MOTOKOM JaHHBIX. OpraHuzaunus
BBO/Ia-BbIBO/IA, KaHAJbI U MPOIIECCOPHI BBO/Ia-BbIBO/IA, YCTPONUCTBA CONPSIKEHUS C 00BbEKTaMHU.

2. Knaccudukanus BwruncnutensHbix cuctem (BC) mo cmocoby opranuzanuu

napajuieTbHON 00paboTKH.

MHoronponeccopHble 1 MHOIOMAalIMHHBIE KOMIUIEKCHI. BBIYMCIUTENBHBIE KIIACTEPHI.
[TpoOneMHO-OpUEeHTHPOBAaHHBIE MapajuleibHbIE CTPYKTYpbl: MaTpuuHble BC, cucronnyeckue
CTPYKTYpPBI, HEUPOCETH.

3. Ha3nauenme, apxuTekTypa M NPUHLUUIBI IOCTPOECHUS  HMH(OPMAIMOHHO-

BhruncnuTensHbIx ceteit (MBC).

JlokanbHble u rinobanbubie IBC, TexHMUeCKHe U IPOrpaMMHBIE CPEACTBA 0ObETUHEHUS
pa3iauuHbIX ceTeil. Mertonel U cpenctBa nepenaun jnaHHelx B MIBC, mpoTokossl mepenaun
naHHbIx. OcobeHHocTH apxuTekTypbl JokanbHbIx cerell (Ethernet, Token Ring, FDDI). Cetb
Internet, momeHHas opraHu3anusi, cemeicTBo mnporokoioB TCP/IP. HMudopmannonHo-
BBIUMCIIUTENbHBIE CETH U pacnpeziesieHHas o0paboTka nHGopMaIuu.

[IpakTuueckoe 3aHsATHE 3. APXUTEKTYpa COBPEMEHHBIX KOMIbIoTepoB. Kitaccudukarius
BbIUUCIUTENbHBIX cucteM (BC) mo cnocoOy opraHuzanuu napajuieabHOH 00paOOTKH.
Ha3nauenue, apxurekTypa M NPUHIMIBI HOCTPOCHUS HH(OPMAIIMOHHO-BBIYUCIUTENBHBIX
cereit (MBC).

Komannueli u  apudmerndyeckuil  KOHBEHephbl, MapajUieNbHOE  BBINOJIHEHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHbl. Crienuanu3upoBaHHble Mpoleccopbl. MalnHsl,
o0OecreunBaroIve BBIIOJHEHUE BBIUMCICHHUM, YIpaBiIseMbIX MOTOKOM JaHHbBIX. [IpobiemHO-
OpUEHTUPOBaHHBIE TapajielbHble CTPYKTYpbl: MarpuuHble BC, cucrommyeckue CTPYKTYpBI,
Heiipocetn.  MH(pOpMaMOHHO-BBIYMCIUTENbHBIE CETH W pacmpeiencHHas o0paboTka
nHpopmaruu.



Tema 3. HA3zviku u cucmemvl npoepammuposanus. Texnono2us pazpadomxu npocpammHo20
obecneyeHus.

Jlexuus 4. SI3bIku U cUCTEMBI IPOrPAaMMUPOBAHHUS.

1. $I3pIkM IpOrpaMMUpPOBAHHUS.

[Ipouenypusie s3piku nporpammupoBanust (doprtpan, Cu). OyHKIMOHATBHBIE S3bIKU
nporpammupoBanus  (Jlucm), gormueckoe mnporpammupoBanue (IIposor), oObeKTHO-
OpPUEHTUPOBAHHBIE S3BIKU MTPOrpaMMupoBanus (S1Ba).

2. llpouenypHble  s3bIKM  OporpammupoBaHus.  OCHOBHBIE  YIIPaBIIIOIINE

KOHCTPYKLUH, CTPYKTYpa NpOrpamMMmBbl.

PabGora ¢ pgaHHBIMM: TIEpeMEHHBIE M KOHCTAHTBI, THIIBI JaHHBIX (OyJIeBCKUi,
LIEJI0YMCIICHHbBIE, IUIABAIOIINE, CUMBOJIbHBIE, TUIIBI JMAalla30HA U MEPEUYMCICHUs, yKa3aTeln),
CTPYKTYpbI JaHHBIX (MaccuBbl U 3anucu). [Ipouenyps! (PpyHKLINMK): BBI30B MPOLEIYp, IEepeaada
apaMeTpoB (II0 CChUIKE, 110 3HAYEHUIO, 110 PE3YNbTATY), JOKAIN3ALUs IEPEMEHHBIX, I000YHbIE
apdextel. OOpaboTKa HUCKIIOYUTENBHBIX cUTyaluid. bubnuoTexku mpouenyp U HX
HCIIOJIb30BaHUE.

3.  OOBEKTHO-OPUEHTHPOBAHHOE POrPAMMHUPOBAHUE.

Knaccer u 00bekThI, HacienoBanue, naTepdericel. [Tonarne 00 0OBEKTHOM OKPYKEHUH.
Pednexcus. bubnmoreku kmaccoB. CpencrBa 00pabOTKM OOBEKTOB (KOHTEHHEPHI U
UTEPaTOPHI).

4. PacnpenerneHHOE IPOrpaMMHUpPOBaHUE.

[Mpoieccer m  ux cunxponumsanus. Cemadopsl, MoHUTOPBI Xoapa. OOBEKTHO-
OpUEHTUPOBaHHOE  pacmpeneneHHoe  nporpammupoBanue. CORBA.  IlapamnensHoe
nporpaMMupoBaHue Haja obmedt mamsteio. Hutu. Cranmaprtaeii unTepdeiic Open MP.
PacnapanmnenuBanue mocneoBaTeiabHbIX MporpamM. [lapaniensHoe mporpaMMupOBaHUE HaJ
pacnpezneneHHoi namateto. [Tapagurmsel SPMD u MIMD. Cranaapthsiii untepdeiic MPI.

5. OCHOBBI IOCTPOEHUS TPAHCIIATOPOB.

CrpyKkTypa ONTUMHU3HPYIOLIETO TpaHcasATOopa. [IpomekyTodHble IpENCTaBICHHUS
IIPOrPaMMBI: IIOCJIEI0BATENBHOCTh CHUMBOJIOB, IIOCIEI0BATEIBHOCTD JIEKCEM, CUHTAKCHYECKOE
JIEpeBO, aOCTPAKTHOE CHUHTAKCUYECKOE JEpPEBO. YPOBHU IMPOMEKYTOUHOI'O IpPEACTABICHUS:
BBICOKUH, CPEIHMM, HU3KHI. DOPMBI TPOMEKYTOUYHOIO MPEACTaBICHUS.

[TpakTnueckoe 3aHdATHE 4. AHamIM3 MCXOAHOM NPOrpaMMbl B KOMIIMJISATOPE.
OnTumMuzanus nporpamm npu ux kommuisinuu. [loctpoenue rpada 3aBucumocteit. I'eneparus
00BEKTHOTO KO0J1a B KOMIIMIATOPAX.

ABTOMaTHbIE (peryjsipHble) T'paMMaTUKM M CKaHMPOBAHHE, KOHTEKCTHO CBOOOIHBIC
rpaMMaTUKM M CHHTaKCHMYECKMH aHaiM3, OpraHu3alus TaOJMIbl CHMBOJIOB IPOTPAMMBI,
uMmeronie  O5ouHyro0 cTpykrypy, xem-¢pyHkuuud. Hucxonsmme (LL(1)-rpammatuku) u
Bocxomsmue (LR(1)-rpammaTtuku), METOIBl CHHTAKCHYECKOTO aHanmm3a. ATpUOyTHBIC
IrpaMMaTUKU U CEMAaHTHYECKHE MpPOrpaMMbl, MOCTPOCHHE aOCTPAKTHOTO CHHTAKCHYECKOTO
nepeBa. ABTOMAaTUYECKOE IMOCTPOCHHE JIEKCMUYECKHMX M CHHTAKCHMYECKHUX aHaJIN3aTOpOB I10
dopmanbHBIM onucaHusaM rpamMaTtik. Cucremsl lex u yace. Cuctema Gentle.

Ontumuzanus 6a30BbIX OJIOKOB, YMCTKA IUKIOB. AHAIN3 IrpadoB MOTOKA YIPaBICHUS U
NOTOKa JaHHBIX. OTHOIIEHNE JOMUHHPOBAHUS U €T0 CBOMCTBA, MOCTPOCHUE T'PaHHIIBI 0071aCTH
JOMUHHUPOBAHMSI BEPIIMHBI, BHIJICIEHUE CHIIBHO CBSI3aHHBIX KOMIIOHEHT Tpada.

IlepeBon mporpammbel B SSA-mpeacraBieHue u  obparHo. [7noGampHas U
MEXIPOLENypHasl ONTUMH3ALIMS.

[TepenactpanBaembie (retargetable) kommuisaTopsl, gec (Habop kommuiasTopoB (Gnu).
[TepepaboTka TepmoB (term rewriting). IlpuMeHeHHE ONTUMU3AIMOHHBIX JBPHUCTHK
(1emouucIeHHoe IporpaMMHUpPOBaHueE, JTUHAMHUYECKOe IPOrpaMMHUPOBAHUE) JUTSE
ABTOMATHUYECKOW TEHEepaluu reHepaTopoB oObekTHoro konxa (cucremsl BEG, Iburg u mp.).



MaimHHO-OpHEeHTUPOBAHHbIE A3BIKH, S3bIK accembiepa. [IpencTaBieHre MalIMHHBIX KOMaH U
koHcTaHT. Komanael TpancisTopy. WX Tunel, npuHmunsl peanu3anud. MakpocpencTsa,
MaKpOBBI3OBbI, SI3bIKH  MAaKpOOIPEIEIECHUM, YCIOBHAs MaKpOreHepauus, IPUHIIMIIBI
peanu3anui.

Jlexmus 5. TexHomorust pa3pabOTKH MPOTPAMMHOT0 00ECIICUEHUSI.
1. Cucrembl nporpammupoBanus (CII). Ilakersr npuxiagasix nporpamm (ITIIIT).
TexHomorust pa3pabOTKU M COMPOBOXKICHHS IPOTPAMM.

Tunosble komnoHeHThl CII: S3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBS3EH, OTJIATUMKH,
TEKCTOBBIE pEIaKTOpbhl. MojylibHOE mporpamMmMmupoBanue. Tumnbl mojaynei. CBsi3bIBaHUE
MOJyJIE! IO YIIPABJICHUIO U IaHHBIM.

2. Ilakersl npuknaansix nporpamm (I1IIIT).

CucremHass yactb U HamonHeHue. SI3piku oOmenus c IIIII1. MamuxHas rpaduka.
CpencTBa nmoaaep KK MallMHHOM rpaduku. ['padudeckne makeTsl.

3. Texnonorus pa3paboTKH U COMPOBOKICHUS IPOTPAMM.

JKuzHeHHBI LMK DporpaMMbl. DTambl pa3paOOTKU, MHKANCYJSALUM, 3aJaHHUsl THUIIOB.
Monynu, B3anMOAEHCTBAE MEXY MOLYJISIMU, HEPAPXUYECKUE CTPYKTYPBI IPOIPAMM.

[Ipaktuueckoe 3anstue 5. Ornanka, TECTUPOBAaHME, BEpUPHUKALUA U OLEHUBAHUE
CJI0KHOCTH Iporpamm. MeTtoibl crienuuKay NporpaMm.

['enepanus TectoB. CucteMsl renepanuu TectoB. Cpesbl mporpamm (slice, chop) u ux
IPUMEHEHHE TIIpU OTJIAAKE IMpOorpaMM M i1 TEHEpaluu TecToB. MeToasl NpOBEpKHU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BHU3yaJbHOE MporpamMmupoBaHue. Pazpaborka
10JIb30BaTeNbCKOro uHTepdeiica, crannapr CUA, MynbTUMeuiiHbIE cpenbl UHTEp(pericHOro
B3aMMOJCHCTBUSI.

Pasznen 2. OnepannoHHble cucTeMbl. MeTOIBI XpaHEHUs JAHHBIX U JOCTYIa K HUM.

Opranusanus 6a3 JaHHBIX U 3HAHUH. 3alIUTa JaHHBIX U POTPaMMHBIX CHUCTEM.

Tema 4. Onepayuonnvle cucmembi.

Jlexuust 6. Pexumbl (QYHKIMOHUPOBAHUS BBIYUCIUTENbHBIX CHCTEM, CTPYKTypa H
(GYHKIIMM ONepalMoOHHBIX cucTeM. Buabl mporeccoB u ynpasiieHuss uMu B coBpeMeHHbIX OC.
[TapamienpHble MPOLECCHI, CXEMBI IIOPOXKACHUS U YIIPABJICHMUSL.

1. Pexumbl (YHKIMOHUPOBAHUS BBIUMCIMTEIBHBIX CHCTEM, CTPYKTypa U (YHKIUU

OTIEpPAI[UOHHBIX CUCTEM.

OcHoBHble 010k ¥ Moayiau. OCHOBHBIE CpeJICTBAa anmapaTHON MOAMCPKKU (DyHKIHI
onepaunoHHbix cucreM (OC): cucrema mpepblBaHMN, 3alMTa NaMATH, MEXaHU3MbI
npeoOpa3oBaHUsl aJPEcOB B CUCTEMax BHPTYalIbHOM MaMsATH, YOpaBJICHHE KaHAIaMU U
nepudepuitHpIMU yCTPOUCTBAMHU.

2. Bwugsl npolueccoB U ynpasieHUs UMH B coBpeMeHHbIX OC.

[IpencraBnenne npoueccoB, UX KOHTEKCTHI, MEPAPXUU IOPOXKIEHUS, COCTOSHUS H
B3auMoJieiicTBue. MHOro3asauuplii  (MHOrOOPOrpaMMHBINA) pexuM  paboTel.  Komanmab
yrpasieHus npoueccamu. CpeacTsa B3auMOAEUCTBUS MTPOLieCCOB. MoJienb KIIMEHT-CEPBEp U €€
peanu3anus B coBpeMeHHbIX OC.

3. IlapannenbHble NPOIECCHI, CXEMBI TOPOXKIEHUS U YIIPABIICHUS.

Opranuzanys B3auMOJEHCTBUS MEKy apaJUIeIbHBIMU U aCHHXPOHHBIMU IPOLIECCAMMU:
00OMEH COOOIIECHUSAMH, OpraHMU3alus MOYTOBBIX SIIMKOB. KpuTHUeckue ydacTKd, MPUMHUTHBBI
B3aMMOUCKITIOUEHHS TTpoLieccoB, cemadopsl JlelkcTpbl U ux pacmupenud. [Ipodiema TynukoB
IpU ACHHXPOHHOM BBIIIOJHEHUU IPOLIECCOB, AITOPUTMBI OOHAPY)KEHUS U TNPEIOTBPAIICHUS
TynukoB. OIepallMOHHBIE CPEICTBA YINPAaBICHHWS MPOLECCAaMU IIPH HX pealu3alud Ha



NapaJuIeJIbHBIX W PAclpeAeiCHHBIX BBIUMCIMTEIbHBIX CUCTEMAX W CETSAX: CTAHIAPTHl U
nporpammusie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHsiTue 6. VYHOpaBieHwe AOCTYNOM K JAaHHBIM. OnTuMuzaius
MHOT'033JJa4uHON PabOThl KOMIIBIOTEPOB. Y IaJ€HHBIN JOCTYI K pECypCcaM CETH.

OnHOypOoBHEBbIE M MHOTOYPOBHEBBIC JUCHUIUIMHBI IUKINYECKOIO OOCIYKUBAHUS
MIPOLIECCOB Ha LIEHTPAJIBLHOM IPOLIECCOpE, BHIOOP KBaHTA. YTpaBJICHHE JOCTYIIOM K JAaHHBIM.
QaiinoBasi cucTeMa, OpraHHM3alys, paclpeeieHue AMCKOBOM MaMATH. YTpaBieHue oOMeHOM
JMAHHBIMM MEXJy JIHCKOBOM M OIEpaTuBHOM mamsAThio. Pabodyee MHOMXKECTBO CTpaHMUIL
(CerMeHTOB) MpOTpaMMbl, aJrOPUTMBI €ro  OIpeAeleHUs. YIpaBlieHUE BHEUIHUMU
ycrpoiictBamu. ONTUMH3AIMS MHOT03afadyHOd paboThl  KOoMIbIOTepoB. OrmnepannoHHbIE
cucreMbl Windows, Unix, Linux. OcoO€HHOCTH OpraHM3aiiid, MPEeAoCTaBIsIeMbIe YCIYTH
MOJIb30BATEIBCKOIO  B3auMOAEHCTBUA. OlepalMOHHBIE CPEACTBA YIPABJICHHUS CETSIMHU.
DTalloHHAass MOJEeNb B3aUMOACUCTBUS OTKPBIThIX cucteM [SO/OSI. Mapmpyruzanus u
ylpaBjieHUE IOTOKaMU JTaHHbIX B ceTu. JIokanbHble U rnobanbHble cetu. CereBbie OC, MoJelnb
KJIMEHT- cepBep, cpeactBa ympasieHus cersmu B OC UNIX, Windows NT. CemeiictBo
npotokosioB TCP/IP, crpykrypa u tumbel IP-anpecoB, momennas aapecanusi B Internet.
Tpancnoptabie npotokoasl TCP, UDP. Vpanennsiii goctyn k pecypcam cetu. OpraHuzanus
AJIEKTPOHHOM MOYTHI, TenekoHpepeHuil. [IpoTokonsl nepegaun gaitnos FTP u HTTP, sa3bik
pasmertku runeprekcta HTML, pazpadorka WEB-cTpanu, WWW-cepBepsi.

Tema 5. Memooul xpanenus oanHvlx u docmyna Kk Hum. Opeanuzayus 6a3 OAHHBIX U 3HAHUIL.

Jlexuust 7. MeTopl XpaHEeHUsI JaHHBIX U IOocTyna K HUM. Opranuzamnus 0a3 JaHHBIX U
3HaHUM.

1. Mertoapl XxpaHEeHUS JaHHBIX U JOCTYyNa K HUM.

Konnenus tuna gaaHbeix. AGCTpakTHBIE THUITBI TaHHBIX. OOBEKTHI (OCHOBHBIE CBOMCTBA
U OTJIMYMUTENbHBIE TNpHU3HAKH). OCHOBHBIE CTPYKTYphl [aHHBIX, aJITOPUTMbI OOPaOOTKH U
novcka. CpaBHUTENbHAs XapaKTEPUCTHKA METOJOB XPAHEHUS M INOMCKA JAHHBIX. ITOHATHS
PEISIITUOHHON U OOBEKTHON MojeNiel MaHHBIX. TeopeTHYecKrue OCHOBBI PEIISIITMOHHOW MOJIEIH
nanHelx  (PAM). Penauuonnas anrebpa, peisiquoHHOE ucyHcieHue. OyHKIMOHAJIbHbIE
3aBUCUMOCTH M HopManu3auus oTHomeHui. CASE-cpenctBa M MX HCIOJIB30BAHHE IIPH
npoekTupoBaHuu 0a3bl JaHHBIX (BJ]).

2. Opranuzanus 6a3 JaHHBIX U 3HAHUMN.

SA3pik 0a3 ganubix SQL. CpenctBa onpeseneHus U n3MeHeHust cxeMbl bJ1, onpenenenus
orpaHuueHuil nenoctHoctd. KoHtposs noctyna. CpeiacrBa MaHHUIYJMPOBAHMS JAHHBIMU.
Cranpaptel s3b1k0B SQL. MHTepakTuBHBIN, BCTpOoeHHBIN, AuHamuuyeckuii SQL. OcHOBHbIE
MOHATUS TEXHOJIOTMHU KIMEHT-cepBep. Xapakrtepuctnka SQL-cepBepa m ximenra. CereBoe
B3aUMoOJIeiicTBUEe  KJIMEHTa U cepBepa.  MH(MOPMAIMOHHO-IOUCKOBBIE  CHUCTEMBI.
Knaccudukanusa. Metozsl peaan3ainuu 1 YCKOPEHHUS MTOUCKa.

[IpakTnueckoe 3anstue 7. MeToapl XpaHEHUS JAaHHBIX MW JOCTyHna K HHUM.
Opranu3zanus 6a3 1aHHBIX U 3HAHHUH.

Opranuzanys U NpoeKTUpoBaHue Gpusndeckoro yposHs bJl. MeToabl uHAEKCHPOBAHMUSL.
O06o0011eHHas apXUTEKTYpa, COCTaB U (PYHKIUU cucTeMbl yrpasieHus 0a3zoil naHHbIX(CYB/I).
XapakTepucThuka COBpeMeHHBIX TexHouoruid bJ[. OCHOBHbIE NPUHIHUINBI  YIPABICHUSA
TpaH3aKLUUsAMH, )KypHaJIU3alueld 1 BOCCTAHOBIICHUEM.

MeToasl mpeAcTaBleHUs 3HAHUWM: MpoOUEAypHbIE MPEACTAaBIEHUS, JIOTHYECKHE
MPEJICTaBICHUS, CEMaHTHYECKHE CeTH, (QpelMbl, CUCTEeMBbl MPONyKUuH. MHTerpupoBaHHbBIE
METO/IbI MPEICTABICHUS 3HAHUW. SI3bIKM MpEJCTaBICHUSI 3HAHUN. ba3bl 3HaAHUNA. DKCIEpPTHHIE
cucremMbl (DC). O6mactu mnpumenenuss IC. Apxurextypa OC. MexaHu3Mbl BBIBOAA,
MOJACUCTEMBbI OOBSCHEHMS, oOmeHus, mnpuobpereHuss 3Hanmii OC. JKU3HEHHBIH UK
AKcHepTHOM cucteMsl. [Ipumepbl koHKpeTHBIX JC.



Tema 6. 3awuma OaHHBIX U NPOSPAMMHBIX CUCTIEM.

Jlekuus 8. 3amuTa 1aHHBIX U TPOTPAMMHBIX CUCTEM.

1. AnmapaTHble U IpOrpaMMHbBIE METO/IbI 3AIUTHI JAHHBIX U MIPOTPAMM.

AnmnapaTHble U IPOrPaMMHBIE METOJIbI 3aIUTHI JAaHHBIX U IPOrpaMM. 3aliuTa JaHHbBIX
U IIPOTPaMM C ITOMOIIBIO HIHU(PPOBAHUSL.

2. 3ammTa oT HecaHKIHoHUpoBaHHOTO nocTyna B OC Windows NT.

3amura ot HecaHkuuoHupoBaHHoro goctynma B OC Windows NT. Cucrema
0e30MmacHOCTH W pasrpaHudeHust Aoctyna Kk pecypcam B Windows NT. daiinoBas cuctema
NFTS u cepBucet Windows NT.

3. 3ammra OT HECAHKLIMOHUPOBAHHOTO KOIMPOBAHHUS.

3ammTa OT HECAaHKIMOHMPOBAHHOTO KOMHMPOBAaHUSA. MeETOAbl TPOCTAHOBKM HE
KOIUPYEMBIX METOK, HACTPOMKA yCTAHABIMBAEMOM IIPOIPAMMBbI Ha KOHKPETHBIM KOMIIBIOTED,
HACTpOiiKa Ha KOH(UTypauo 000pyI0BaHUS.

[TpakTudeckoe 3aHsATHE §. 3alIUTa TaHHBIX U TPOTPAMMHBIX CHCTEM.

3amuTa OT pa3pylIaruX MPOrpaMMHBIX BO3JEHCTBUI. BpenoHOCHBIE MporpaMMbl U UX

kinaccupukanus. 3arpy3ouHble W (paiioBbIE BHPYCHI, NPOTPAMMBI-3aKIaIKHA. MeETObI
oOHapyXeHHsI W yAaJeHUs BUPYCOB, BOCCTAHOBIEHHUS MPOrpaMMHOro obecriedeHus. 3amura
uHpopmanuu B BeraucauTenbHbIX ceTax Novell Netware, Windows NT u np.

4. OueHouyHble CpeACTBA /sl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, MPOMEKYTOYHOI
aTTecTAlMHU M0 UTOraM OCBOEHMS U CHUILIHHBI (MOXYJIA).

@opMBl M BUABI KOHTPOJISI 3HAHMM aCIUPAHTOB, IIPEIYCMOTPEHHBIE II0 JAHHOMU
JUCLHUIUIMHE: TEKYIIUH KOHTPOJIb U IPOMEXKYTOUYHAas! aTTecTalus (3a4er).

Kpurepun nosnydyenus 3ayera no JuCHUIINHE:

- OIIGHKA <«3ayTeHO» CTAaBUTCS, €CJIM AaclMpaHT TIIyOOKO M MPOYHO YCBOWJI BEChH
IIPOTrpaMMHBIN MaTepHUaJl, UCUEPIIBIBAIOIIE, ITOCIIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKH CTPOMHO
€ro wus3jaraer, He 3aTpyAHAETCS C OTBETOM TIpU BUIOUM3MEHEHMH 3aJlaHusi, CBOOOIHO
CIpAaBIIETCS € 3a7jauaMy M MPAKTUUYECKUMHU 3aJaHUSIMM, MPABUIBHO OOOCHOBBIBAET IMPUHSTHIE
peLIeHHs], YMEET CaMOCTOSITEIbHO 0000IaTh U U3J1araTh MaTepHal, He JI0MyCcKas OLIMOO0K;

- TBEPAO 3HAET IPOTrPaMMHBIM Marepuas, rPaMOTHO M IO CYIIECTBY HM3JIaraeT €ro, He
JIOIIyCKAeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIPOC, MOXKET MPABUIBHO IMPUMEHSATH
TEOPETUYECKHE TMOJOXKEHUS U BjajeeT HEOOXOOUMBIMH YMEHHSMH M HaBbIKAaMH IMpU
BBIIIOJIHCHUM NIPAKTUYECKUX 3aJaHUN;

- €CIIM aCIMPAHT OCBOMJI TOJBKO OCHOBHOM MaTe€pHai, HO HE 3HAET OTACIbHBIX ACTAJCH,
JIONyCKaeT  HETOYHOCTH,  HEJOCTaTOYHO  MpaBWIbHbIE  (OPMYJIMPOBKH,  Hapyuliaer
MIOCJIEIOBATEIBbHOCTh B M3JIO)KEHUM MPOrPaMMHOIO0 MaTepuajga M UCHBITHIBACT 3aTPYJHEHUS B
BBIIIOJIHCHUH IIPAKTUYECKUX 3aJaHUM.

3adeT cyMTAcTCd HE CHAaHHBIM, €CJIIM aCIUpPaHT HE 3HACT OTHCIBHBIX pPa3/eiioB
IPOTPaMMHOT0 MaTepHaja, JOMYCKaeT CYIIECTBEHHbIE OMIMOKU, ¢ OOJIBIIMMU 3aTPyIHEHUSIMHU
BBITOJIHSET, TM00 HE MOKET CAMOCTOSITENIbHO BBIMOJIHUTH PAKTUYECKUE 3aJaHUSI.

4.1. I[IpumepHBIii TIepedeHb BOIIPOCOB K 3a4ETy

Anrebpa JIOTHKH.
OtHomenus v GyHKIMU. OTHOIIECHHS YACTUYHOTO MOPSIKA.

1. TlonsATHe anropuT™Ma M €ro yTOYHEHUSI.
2. lloHATHE CIOXHOCTU AJITOPUTMOB.

3. Kunaccer P u NP.

4. ABTOMATBHL.

3.

6.



7. ®opmanbHBIC SI3BIKH U CLIOCOOBI MX OMHCAHUS.

8.  Kogsl ¢ ucnpaBienueM omuOoKk. MeToapl cxxaThst HHGOPMAITUH.

9. OcHOBBI KpunTOrpapu.

10. ApxuTtextypa COBPEMEHHBIX KOMIIBIOTEPOB.

11. Knaccuduxanus BEIYUCTUTETBHBIX CUCTEM.

12. Ha3naueHue, apXUTEKTypa U MPUHIIMUIIBI TOCTPOEHUSI HHPOPMAITMOHHO-BIYUCIUTEIbHBIX

ceTel.

13. IIporokoJibl mepesayn JaHHbIX.

14. OcobenHocTH apXUTEKTYphI JoKanbHbIX cetei (Ethernet, Token Ring, FDDI).
15. Certs Internet, tomeHHast opranuzarus, cemeiicTBo nporokonos TCP/IP.
16. $I3bIkM IpOrpaMMUpPOBAHHUS.

17. PacnpeneneHHOe NPOrpaMMHUPOBAHHUE.

18. IlapamnenbHOE MPOrpaMMHUPOBAHKE HAJT O0IIEH MaMSTHIO.

19. ITlapannenbHOE IpOrpaMMUPOBAHKE HAJ pacpeeieHHON MaMAThIO.

20. OcCHOBBI IOCTPOEHUS TPAHCISATOPOB.

21. IlakeThl MPUKIATHBIX TPOTrPaAMM.

22. Ornaaka, TECTHPOBAaHUE, BEPUPHUKAIHS U OLIEHUBAHUE CIIOKHOCTH IPOTPaAMM.
23. Meroapl cienupUKauy MporpamMmm.

24. Bujsl IpoOLECCOB U yNpaBiIeHUs] MU B coBpeMeHHbIX OC.

25. TlapannenabHble IPOLECCHI, CXEMbI TOPOXKACHUS U YIIPABJICHUS.

26. YnpaieHHE TOCTYIOM K JaHHBIM.

27. VYupapineHHe BHEIIHUMHU YCTPOHCTBAMHU.

28. Ontumuzanys MHOT03adauHoN paboThl KOMIIBIOTEPOB.

29. OnepaunoHHbIE CPEICTBA YIPABICHUS CETSIMHU.

30. YnaneHHbIN TOCTYI K pecypcam CeTH.

31. KoHrenuus THIa JaHHBIX.

32. OcHOBHBIE CTPYKTYPBI JaHHBIX, aJITOPUTMBI 00OpaOOTKH U TIOHMCKA.

33. OcHOBHBIE MOHATHUS PESAIMOHHON U 00BEKTHOI MOIeNeil JaHHBIX.

34. XapakTepucTuka COBpeMEHHbIX TexHosoruii b/1.

35. SI3wik 6a3 qaHHBIX SQL.

36. NupopmManmoHHO-TIOUCKOBBIE CUCTEMBI.

37. Meroabl IpeACTaBIICHNS 3HAHNH.

38. DKcnepTHbIE CUCTEMBI.

39. AnmapaTHbie U IPOTpaMMHBIE METOIbI 3AIIUTHI JAHHBIX U IPOTPAMM.
40. 3ammTa OT HECAaHKIIMOHUPOBAHHOT'O KOTIMPOBAHMUSI.

41. 3ammTa OT pa3pylaIIUX TPOrPaMMHBIX BO3/IEUCTBHII.

42. 3amuta nHGOPMAIIUU B BEIYUCIUTEIBHBIX CETAX.

5. VYueOHo-MeToanueckoe W UHGPOpPMANMOHHOE oOOecneyeHUe JAUCHUNIHHBI

(Mmomyais).

5.1. Pexomenoyemas 0CHOBHAS Tumepamypa.

HaszBaunmue

UepnsimeB, C. A. [lpuHIUNbB, TaTTEpPHBI U METOJOJIOTHU Pa3pabOTKH MPOTPAMMHOTO
oOecrieueHusi: yueOHoe mocobue ans  By3oB/ C. A. UepHbimeB. — Mocksa:
[13natenscTBO FOpaiit, 2022. — 176 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
14383-6. — Texcr: anexTponHslii / OOpa3oBatensHas muatdopma Opaiit [caiit]. —
(URL: https://www.urait.ru/bcode/497029

HoBrkoB, @. A. CUMBOJMYECKUN UCKYCCTBEHHBIN MHTEIUIEKT: MAaTEMAaTHYECKUE OCHOBBI
peACTaBIeHUsl 3HaHMU: ydeOHoe mocobue s By3oB/ @. A. HoBukoB. — Mockaa:

[13natenscTBO FOpaiit, 2022. — 278 c. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-



https://www.urait.ru/bcode/497029

0734-3. — Texkcr: anektponHbid // OOpa3zoBarenbHas miaardopma FHOpaiit [caiit]. —
RL: https://www.urait.ru/bcode/490386

5.2. PexomeHndyemas 0OnoIHUmMENbHAS TUMepamypd.

HaszBanue

CremanoB, A.A. OT MaTeMaTUKu K 0000IICHHOMY IPOrPAaMMHUPOBAHUIO [ DIEKTPOHHBIN
pecypc] / A.A. Crenanos, [1.3. Poy3s. — Dnekrpon. nan. — Mocksa : JIMK Ilpecc,
2016. — 264 c. — Pexum nocryma: https://e.lanbook.com/book/97345. — 3aru. ¢
JKpaHa.

Anamenko, M.B. OCHOBBI KJIaCCHYECKOW KPHUIITOJIOTHHU: CEKPEeThl MHU(POB M KOIOB
[DnexTponHbIi pecypc] — Dnextpod. naH. — Mocksa : JIMK Ilpecc, 2016. — 296 c.
— Pesxxum nocryna: https://e.lanbook.com/book/82817. — 3ari. ¢ skpana.

Hpese, I0.I. TexHuueckue U MpPOTpaMMHBIE CPEACTBA CHCTEM pPEalbHOrO0 BPEMEHU
[OnexTponnblii pecype] : ydeb. — OnekTpoH. naH. — MockBa : M3gaTenbcTBO
"Jlaboparopus  3manumit", 2016. — 337 c¢. —  Pexum  jgoctyma:
https://e.lanbook.com/book/70691. — 3aru. ¢ skpana.

Kpy3 P.JI., CTpykTyphl AaHHBIX U IPOEKTUPOBAHKUE IIpOrpamMmM [DIEKTPOHHBIN pecypc] :
yueb. mocodue — DnekTpoH. nan. — Mocksa : M3natenscTBo "Jlaboparopus 3HaHMiA",
2017. — 768 c. — Pexum poctymna: https://e.lanbook.com/book/94149. — 3arn. c
JKpaHa.

[Terpenko, I1.b. MeTrponoruueckoe obecrieueHue 3amuThl MHPOpMauK [ DIEKTPOHHBIH
pecypc] : yueb. mocodue / I1.B. Tlerpenko, A.B. CyxopykoB. — DJIEKTpOH. JaH. —
Mocksa : MITY wum. H.D. baymana, 2011. — 153 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62066. — 3ari. ¢ skpana.

anerun, B.®. WMubopmanmonHas O6e30macHOCTh [DNEKTPOHHBIA pecypc| : yueO.
nocobue — OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2014. — 702 ¢. — Pexum
nocryma: https://e.lanbook.com/book/50578. — 3arn. ¢ skpana.

[Manprun, B.®. 3ammrta wuHbopManuM B KOMIBIOTEPHBIX CHUCTEMaX M CETSX
[DnexTpoHHbIH pecypc] : yueb. mocobue — DnexTpoH. gaH. — Mocksa : JIMK Ilpecc,
2012. — 592 c. — Pexum pocrtyna: https://e.lanbook.com/book/3032. — 3arn. ¢
JKpaHa.

by6noB, B.A. Wnadopmarnka u wuHpOpManus. 3HAKOBO-CUMBOJBHBINH  aCIEKT
[DnexTpoHHBIH pecypc] : MoHorpadus — DnekTpoH. 1aH. — MockBa : M3aarenscTBo
"Jlabopatopust ~ 3mamumi", 2015. — 323 ¢. — Pexum  gocryma:
https://e.lanbook.com/book/66117. — 3ari1. ¢ skpaHa.

Porren6epr, K.®. Cynepkommneiotep u3 Bamiero IIK. Kak ogHOBpemeHHO paboTarh B
HECKOJIBKMX CHUCTEMAaxX Ha OJTHOM KOMIIBIOTEpE. 3allyCK OJHOW CUCTEMBI BHYTPHU IPYyrou
Kak OOBIYHOW TporpamMmbl. BupTyanpHbie MamuHbl [DnekTpoHHBIH pecype] / K.O.
Porren6epr, P.I'. [Ipokau. — Onekrpon. nan. — Cankrt-IletepOypr : Hayka u Texnuxka,
2011. — 224 c. — Pexum noctyma: https://e.lanbook.com/book/49624. — 3aru. ¢
JKpaHa.

10.

[Ilernos, A.FO. Mopenn, MeToasl M CpPEACTBA KOHTPOJISL JOCTya K pecypcam
BBIUUCIIUTENIBHBIX CHCTEM [DNeKTpOoHHBIN pecypc] : yuebd. mocobue — DIEKTPOH. JaH.
— Camnkr-IlerepOypr : HUY HUTMO, 2014. — 95 c¢. — Pexum pocryna:
https://e.lanbook.com/book/70924. — 3ari. ¢ skpaHa.

11.

3amuTa oT XakepoB Web-npunoxkenuit [Dnexrponnsiit pecypce] / . @oppucran [u ap.].
— OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2008. — 496 c¢. — Pexum goctyna:
https://e.lanbook.com/book/1116. — 3arn. ¢ skpaHa.

12.

®docrep, JI. 3ammTa OT B3JI0OMa: COKETHI, IKCIUIONTHI, shell-kox [DnexTponnslit pecypc]|
— OnekrpoH. naHn. — Mocksa : JIMK Ilpecc, 2008. — 784 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/1117. — 3aru. ¢ skpaHa.



https://www.urait.ru/bcode/490386

13.

Cremanenko, C.A. MynbsTumnponeccopubsie cpeasl cynepOBM. MacmtabupoBanue
3G GEeKTUBHOCTH [ DNEKTPOHHBIN pecypc] : MoHOrpadus — DIeKTpoH. 1aH. — MOCKBa :
®usmarnut, 2016. — 312 ¢. — Pexum nocryna: https://e.lanbook.com/book/91146. —
3arJ. ¢ ’KpaHa.

14.

OxkynoB, C.M. AGcTpaKTHBIE THIIBI JaHHBIX [DJIEKTPOHHBIA pecypc] — DIEKTPOH. JIaH.
— MockBa : M3parensctBO "JlaGopatopusi 3uHanuit", 2016. — 253 c. — Pexum
nocrymna: https://e.lanbook.com/book/84085. — 3aru. ¢ skpana.

15.

OcumnoB, I'.C. MeToapl HMCKYCCTBEHHOTO MHTEIUIEKTa [DJIEKTPOHHBIH pecypc]
MoHoTrpadust — DNeKTpoH. JaH. — Mocksa : ®usmariaut, 2011. — 296 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59611. — 3arun. ¢ skpana.

16.

OxkynoB, C.M. JluHamuueckoe MporpaMMUpOBaHUE [DIEKTPOHHBIM pecypc| : yueo.
nocobue / C.M. Okynos, O.A. IlectoB. — DnekTpoH. 1aH. — MockBa : M31areiascTBo
"Jlabopatopus  3mamumi", 2015. — 299 c¢. — Pexmm = goctyma:
https://e.lanbook.com/book/66114. — 3aru. ¢ sxpana.

17.

Menbuukos, J[.A. UndopmannonHas 6€30MacHOCTh OTKPBITBIX CUCTEM [DIEKTPOHHBIN
pecype] : yue6. — DnektpoH. nan. — Mocksa : ®JIMHTA, 2014. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/48368. — 3arn. ¢ skpana.

18.

3narononsckuii, J.M. IlporpammupoBaHue: THUIOBbIE 3aJa4yd, AITOPUTMbI, METOIbI
[DnexkTpoHHBI pecypc] — DnexTpoH. gaH. — Mocksa : U3narensctBo "Jlabopartopus
sHanuid”, 2015. — 226 c¢. — Pexum mocryma: https://e.lanbook.com/book/70753. —
3arj. ¢ 9KpaHa.

19.

3aiineB, K.C. Ilpumenenume wmeromoB Data Mining s MOIAEPKKH IPOLECCOB
ynpanenus [T-ycnyramu: yuebHOe mocoOue [DneKTpoHHBIM pecypce] : y4ed. mocobue
— DnekTpoH. naH. — Mocksa : HUAY MUOU, 2009. — 96 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/75805. — 3aru. ¢ skpana.

20.

XKnanos, A.A. ABTOHOMHBIN UCKYCCTBEHHBIN MHTEIUIEKT [ DNEeKTPOHHBIN pecypc] : yueo.
nocobue — DnekTpoH. naH. — Mocksa : U3natensctBo "JlabopaTopus 3nanmit", 2015.
— 362 c. — PexxuM pocryna: https://e.lanbook.com/book/70761. — 3aru. ¢ skpaHna.

21.

laBpuoBa, W.B. WccrnenoBarenbckass TMOATOTOBKA OyIyHIMX CHEIUATUCTOB IO
MHGOPMALIMOHHBIM TEXHOJIOTUSAM [DneKTpoHHbIM pecypc] : MoHorpadus / U.B.
laBpuoBa. — OnektpoH. naH. — Mocksa : ®JIMHTA, 2017. — 115 c. — Pexum
nocryma: https://e.lanbook.com/book/104904. — 3arun. ¢ skpaHa.

22.

'y, A.K. CunTeTndeckas BBIYUCINMOCTD: y4eOHOE mocooue [DNeKTpOHHBIN pecypc] :
yueb. mocobue — OInekTpoH. maH. — Owmck : OmI'Y, 2016. — 152 ¢. — Pexum
nocrymna: https://e.lanbook.com/book/89974. — 3arun. ¢ skpana.

23.

I'eprens B.II. Teopus M mnpakTHka NapajulebHBIX BBIYMCICHHUN: yuyeOHOe mocoOue.
MockBa: UntepHet-YHusepcuter Undpopmannonusix Texnonoruit (MHTYUNT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpoepammnoe obecneuenue, npogheccuonanrvhvie 6a3bl OAHHLIX U UHGOPMAYUOHHbIE
CNPABOYHBLE CUCHIEMbL, UHMEPHEM-PECYPChl.

Ne IlepeyeHb NporpaMMHOro odecrnedyeHus, NPopecCuOHAIbLHbIX 023 JTaHHBIX U
HH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM, HHTEPHET-PeCypPCcoB
[TepedyeHp mporpaMMHOTO 00ECTICUSHHSI
1.| [Taker opucHbix nporpamm Microsoft Office
2.| OnepanuonHas cuctema Windows
Ilepeuens ObC
l.| Hayunas Oubnuoreka UYyBl'Y [Onekrponnsiii pecypc]. — Pexum mocryma:
http://library.chuvsu.ru
2.| DnexTpoHHo-OnbaMoTeuHas cucrema IPRBooks [Onexkrponnsiii pecypc]. — Pexum

noctyna: http:// www.iprbookshop.ru




3.| O6pazoBarenbHas miaaThopma «HOpalT»: 17 By30B B CCY30B [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: https://www.urait.ru
HNutepHeT-pecypcbl

l. Ennnoe okHO kK 00pa3oBaTeNbHBIM pecypcam [ DeKTpoHHbIN pecypc]. — Pexum mocryna:
http://window.edu.ru

2. Poccwuiickas rocynapcTBeHHass Onbmuoreka [ DneKTpoHHEIH pecypc]. — Pexxum gocryma:
http://www.rsl.ru

3. Poccwuiickas HanmoHanbpHast OMOIMoTeKa [ DNEeKTPOHHBIN pecypc]. — Pexum mocryna:
http://www.nlr.ru

4. Hayunas snekrponnas 6ubnmoreka «Knbepnenunkay [ DneKTpoHHbIN pecypc]. — Pexxum
noctyna: http://cyberleninka.ru

5. bubnuorpaduueckas u pedeparuBHas 6aza TaHHBIX «Scopus» [DIEKTPOHHBIN pecypc]. —
PexxuMm noctyna: www.scopus.com

6. [Touckonas mnardopma «Web of Science» [Dnexktponnsiii pecypc]. — Pexxum nocryna:
https://webofknowledge.com

7. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU. [OnexTponnsiii pecypc]. — Pexxum
noctyna: http://elibrary.ru/defaultx.asp

6. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue TUCUMILUITUHBI (MOYJIA).

VY4eOHble ayAUTOPUM [UIS JICKIMOHHBIX W NPAKTUYECKUX 3aHIATHH IO JAUCIUILINHE
OCHAILEHBI MYJIBTUMEAUIHBIM IIPOEKTOPOM M HACTEHHBIM 3KPAaHOM.

Y4eOHblE ayAUTOPUHM [UIS CAMOCTOSITENIBHBIX 3aHATHH 10 JUCIHUIUIMHE OCHAIICHBI
KOMIIBIOTEPHON TEXHMKOM C BO3MOXKHOCTBIO IIOAKIIOYEHHUs K ceTH MHTepHeT M JoCTynoM K
JIEKTPOHHONH  WH(pOpPMAIMOHHO-00pa3oBarenbHO  cpene  DPI'BOY BO  «Uysamickuit
roCyJapCTBEHHbIN yHUBepcuTeT uMeHu M.H. Yibauosay.

7. CpencrBa ajanTanuy NPeNnoJaBaHUs TUCHHUILVIMHBI (MOAYJs) K MOTPeOHOCTAM
JIMIL ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH.

B cayuae HeoOxomumocTd, OOydyaroOmMUMCS W3 4YHCAA JHUIl C OrPaHUYCHHBIMU
BO3MOXHOCTSIMHM 3]I0pOBbsl (IO 3asBJCHHIO OOYyYarollerocsi) MOTyT NpeJlaraTtbCsi OAHU U3
CICAYIOUX  BAapUAaHTOB  BOCIIPUATHA I/IH(i)OpMaHI/II/I C Yy4eTOM HUX HHIAUBUAYAJIBHBIX
NCUXO(PHU3NUECKUX OCOOCHHOCTEH, B TOM YHUCJIE C MPUMEHEHUEM 3IIEKTPOHHOIO OOyueHHs U
JUCTaHIITMOHHBIX TEXHOJIOTHIA:

— ISl JIUL ¢ HApYUIEeHUsMU 3pEHMs: B IIeYaTHOM opMe yBeIMYeHHBIM MIpudTOM; B popme
AJIEKTPOHHOI'O JIOKyMeHTa; B (opme ayauodaiina (mepeBosl ydeOHBIX MaTepHalloOB B
aynuodopmar); B medatHoil (opme Ha s3bike bpaiins; MHIUBUAyanbHbIE KOHCYJIBTALUU C
NpUBJICUECHHEM TH(IIOCYPONIEPEBOAUNKA; MHIMBUIYaIbHBIE 3a/1aHUS U KOHCYJIbTAIHH.

—JJIs1 JIUIL C HApYIICHUSMHU CyXa: B IeuaTHOU Gopme; B popMe 3JIEKTPOHHOTO TOKYMEHTA,
BHUJACOMATCpHAIIbI C CY6TI/ITpaMI/I; WHIUBUAYAJIbHBIC KOHCYJIbTallUH C IMPUBJICYCHUCM
CYpJIOTIEPEBOJUMKA; UHANBUIYAIbHbIE 3aJJaHNUS U KOHCYJIbTALIUH.

—JIA JIMO C HApYIICHHUAMHW OIIOPHO-ABHUIaTCIBHOI'O arirapara: B MIeYaTHOH (1)0pMe; B
dopMe DIEKTPOHHOTO TOKyMeHTa; B (opme aymuodaiina; WHIWBUAyaTbHBIC 3alaHUs W
KOHCYJIbTAIHH.

8. Mertoauyeckue PeKOMeHal Ul o0y4aromumcest mno BBINOJIHEHH IO
CaMOCTOSITe/ILHOH padoThl.

CamocrosiTennpHass paboTra ompenenseTcss crnenuuKoil MUCIMUIUIMHBI M METOJIUKOW ee
IpEeno/IaBaHusl, BpEMEHEM, PETYCMOTPEHHBIM y4eOHBIM TUIAHOM, a TaK)Ke CTYNEHBIO 00yUYeHHH,
Ha KOTOPOH MU3y4aeTcCs AUCITUTUIHHA.



http://www.scopus.com/
https://webofknowledge.com/
http://elibrary.ru/defaultx.asp

I[JISI CaMOCTOSITEIbHOM MNOATOTOBKMU MOXKHO PCKOMCHAOBATH CICAYIOIIHUEC HWCTOYHUKU:
KOHCIIEKTBI JIEKIMI W/WIM NPaKTUYECKUX M JIAOOPAaTOPHBIX 3aHATUH, Yy4eOHYIO JUTEpaTypy
COOTBETCTBYIOLIETO MPOGUIISL.

[IpenonaBaTens B Hayaje yTeHUs Kypca HHPOpMUpYeT oOydaromuxcs o GpopMax, BUAaxX U
COJCpKAHUU CAMOCTOSITENIBHOW  pabOThl, pa3zbsCHIET TpeOOBaHUS, MpPEIbSBISEMbIE K
pe3yibTaTaM CaMOCTOSATENbHON padoThl, a Takke (OpMbI U METOJbl KOHTPOJS U KPUTEPUU
OLICHKH.

Memoouueckue pekomenoayuu no n0020MosKe K 3a4emy

HOIIFOTOBKa K 3a4€Ty HAYMHACTCA C ICPBOr0 3aHATHUA 1O AUCHUIINIMHEC, HAa KOTOPOM
oOyyaroliyecs: IOJy4yaloT IIpPEeIBApPUTENIbHBIA IepeueHb BOMPOCOB K 3auéTy U  CIHCOK
peKOMeHI[yeMOfI JIUTCPATYPbI, UX CTABAT B U3BCCTHOCTb OTHOCUTCIIbHO KPUTCPUCB BbBICTABJICHUA
3a4éra U cnenuduke TeKylleld u NpoMexxyToyHoll arrectanuu. C caMoro Havajaa ejlaTelbHO
IUIAHOMEPHO OCBaMBaTh MaTepHajl, PyKOBOJACTBYSCH IEPEYHEM BOIIPOCOB K 3aU€Ty M CIUCKOM
pPEKOMEHAyeMON JUTepaTypbl, a TaKkKe MyTEM CaMOCTOATENBHOIO KOHCIEKTUPOBaHUS
MaTcpHraJioB 3aHATHH U PE3YIBTATOB CAMOCTOATCIBHOI'O U3YUYCHUSA yqe6me BOITPOCOB.

TeMmbl, BBIHECEHHBIE HAa CAMOCTOSITENIbHOE M3yYeHHEe, HEOOXOMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpATKO W3JIaraeTcsi OCHOBHAs CYIIHOCTh YYE€OHOTro MaTepuana, IpUBOISATCS
HEo0Xo/uMble 00OCHOBaHUS, TaOJIMUYHbIE JTAaHHBIC, CXEMBI, 3CKU3bI, I'paduku U T.M. KoHCnekT
1eJ1ecO000pa3HO COCTaBIATh LEIUKOM Ha TeMy. lIpu 3ToM umeeTrcss BO3MOMKHOCTb BCerja
JIOTIOJIHATh COCTABJICHHBIH KOHCIIEKT MaTepuajaMu M3 JKypHAJIOB, JaHHBIX M3 MHTepHeTa u
JIPYruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHHUKOM HEOOXOIMMBIX
MaTepHajoB, KyJa acUpPaHT BHOCUT BCE HOBOE, YTO OH M3Y4MJ, y3HaJl. Takue KOHCIEKTHI
npeacCTaBJIAIOT, 6OJII>IHYIO LOCHHOCTD ITPU MMOATOTOBKE K 3aHATUAM.

OCHOBHBIE 3Tallbl CAMOCTOATEJILHOTO N3YUYEHUs Y4€OHBIX BOIIPOCOB:

1. TlepBuyHOE O3HAKOMJIEHHE C MaTEpUaIOM M3y4yaeMOW TEMbI IO TEKCTy Yy4eOHHKa,
KapTaMm, JOTIOJIHUTEIbHON JIUTEPATYpE.

2. BplgeneHue TIJIaBHOTO B H3y4aeMOM MaTepuase, COCTaBJICHHE OOBIYHBIX KpaTKUX
3amucen.

3. [Tog6op kK TaHHOMY TEKCTY OMOPHBIX CUTHAJIOB B BUJIE OT/ICIBHBIX CJIOB, ONPEACIEHHBIX
3HAKOB, I'Pa(h)UKOB, PUCYHKOB.

4. TlponymbIBaHME CXEMaTHMUECKOTO CHOC00a KOIMPOBAaHUS 3HAHHUM, HCIIOJIb30BAHUE
pasnu4Horo mpudra u T.J1.

5. CocraBiieHuE OOPHOIO KOHCHEKTA.



