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IIPOrpaMMHUPOBaHMUS,

1. Ilesb u 3a1a4u OCBOEHHS IV CUUILTAHBI (MOXYJIAA).

Llenp u3y4eHUs IUCHMIUIMHBI — (OPMHPOBAHME Yy ACHHPAHTOB 3HAHWHA W yMEHHA,
MO3BOJISIIOIIMX IIPUMEHATH OCHOBHBIE IIOJIOKEHMsSI JMCLMIUIMHBL «Maremaruyeckoe U
IporpaMMHOE OO€CleUeHHE B TEXHMUYECKMX HAayKax» O MAaTeMaTHMYeCKMX METO0/ax, MOJEIsX,
QITOPUTMAaxX U KOMIBIOTEPHBIX MporpaMmax Ui peaau3aluy Lenel u 3a1ad "HPOPMaLUOHHOM
CHCTEMBI, a TAK)Ke HOPMAJIBHOTO (PYHKIIHOHUPOBAHUS KOMILIEKCA TEXHUYECKHX CPE/ICTB.

3ajaun IUCUUIUIMHBL: TOJy4eHUE OOLIMX CBEIEHUH 0 MareMaTHYeCKOM IPOrpaMMHOM
o0ecreyeHUH B TEXHMUYECKMX CHUCTEMax; IOJy4YeHHEe 3HaHUM B 0OJacTH pPa3BUTHUA TEOPHU

Ha3Ha4YCHUA.

CO3aHrusA U COIIPOBOXKACHHUA IPOrpaMMHBIX CpPCACTB PA3JIMYHOIO

2. Ilnmanupyemble pe3yabTaThl 0CBOEHUS JUCHUILIMHBI (MOLYJIsI).

B mporecce ocBoeHMs AaHHOW MUCHUILUIMHBI oOydaromuecss (GOpMUPYIOT CIEAYIOLIUE
pe3yabTaThl OCBOCHUS TUCIUTIIIUHBI:
K9 — cnocoOHOCTh co3maBaTh (PU3MYECKHE M MaTeMaTHYECKHE MOJCIH SJIEMEHTOB
AIEKTPOIHEPTETHUECKUX CUCTEM.

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

3.1.  Cmpyxkmypa oucyuniunvl (Mo0yis).

MpPOrpaMMHUpPOBaHUs. BerancnuTensHble
MaITUHbI, CHCTEMBI U CETHU. SI3BIKU U
CHUCTEMBbI MpOrpaMMHUpoBaHus. TexHonorus
pa3paboTKH IPOrpaMMHOT0 0OecTIeyeHHs!

Ne HanmenoBanue paszaena quCHUIIIMHBI ®opmupyemeie | Dopma TEKYIIETO KOHTPOJIIA
/o (Moyms) KOMIIETEHLINHA
1 |Pa3nmen 1. MaTemaTrnyeckue OCHOBBI K9 TEeMBbI IJISI CAMOCTOSTSIILHOI'O

HM3YyUCHUA, YCTHBIﬁ OIIPpOC HAQ|
MPAKTUICCKUX 3aHATHAX,

pedepatbl

2 |Pazzmen 2. OnepauuoHHbIe cUCTEMbl. MeTo b K9 TEMBI JIJISI CAMOCTOSTEIILHOTO
XpaHEHHs JaHHBIX U JIOCTYyIa K HUM. M3y4eHUs, YCTHBII OMpoc Ha
Opranuzanus 6a3 JaHHBIX U 3HaHUH. 3auTa MPAKTUIECKIX 3aHATUAX,
ITAaHHBIX U TPOTPAMMHBIX CHUCTEM pedepaTs

3.2. Obvem oucyunaunsvl (MOOYIs) U 8UObL YYeOHOU padbomul.
= s
= 3
Ne i/t Temsl 3aH9TUI = |
8 5

Jlexun
[IpakTnueckue
CaMoCTOSTEBH

Bcero uacos

Cemectp 4

Pa3zgen 1. MaremaTuuyeckue OCHOBBI
CUCTEMBI U CeTHu. ;[3])IKI/[ U CUCTEMbBI

NMPOrpaMMHOI0 o0ecrevdeHust

nporpaMMupoBaHus. BorunciaureabHbIE MaIlllMHbI,

nporpamMmMupoBanus. TexHosorus paspadoTrku

1. | Tema 1. MaTemaTnyeckne OCHOBBI IPOTPAMMHUPOBAHHSI.




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

Tema 3. SI3bIKU ¥ cHCTEMBI IPOrPaMMHUPOBAHMUSL.
TexHosorust pa3paboTKy IPOrpaMMHOro 00eCIeYeHHMsL.

Pa3znen 2. Onepaunonnbie cucrembl. MeToabl XpaHeHUsA
JAHHBIX M J0CTyNa K HUM. Opranu3amnus 6a3 JaHHBIX U
3HAHWIA. 3a1UTa JAHHBIX H MPOTPAMMHBIX CHCTEM

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

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

3. . 2 2 7 11
Opranu3anys 6a3 JaHHBIX U 3HAHUH.

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

Bua npoMexyro4Hou aTrecTanyu:
3a4er — cemectp 4.

3.3. Tembl 3anamuti u kpamkoe cooeparcanue.

Pasznen 1. MatemaTnueckure OCHOBBI IPOrPaMMHUPOBaHUs. BerunciauTenbHble MalluHBbI,
CUCTEMBI U CETU. SI3BIKU U CHUCTEMBI IPOrpaMMHUpOBaHUs. TexHOI0rus pa3paboTKu
MIPOrpaMMHOT0 0OeCTIeYeHUs
Tema 1. Mamemamuueckue 0CHOGbL NPOSPAMMUPOBAHUA.

Jlexuus 1. Anroput™mbl. ABTOMATBHI.

1. Ilonsarue anropurma.

[TonsiTvie anropuT™Ma M €ro YTOYHEHUsS: MallMHbl ThIOPUHIA, HOPMaJIbHBIE AITOPUTMBI
MapkoBa, peKypcuBHBbIE (YHKIHHA. OKBHBAJCHTHOCTh MJAaHHBIX (OPMAJBHBIX MOJEIEH
anroputmoB. Ilonstue 00 anropuTMuueckod HepaszpemuMocTH. IloHsiTe Cl0XXHOCTH
anroput™oB. Knaccel P u NP. IlonnHomuansHast cBogumocTs 3a1ad. Teopema Kyka o6 NP-
MOJIHOTE  3a/la4d  BBIOJHUMOCTH OyneBoi (opmynbl. TouHble U NPUOTMIKEHHbBIE
KOMOWHATOPHBIE aITOPUTMBI.

2. ABTOMATHI.

OKCHepUMEHTHI ¢ aBTOMaTaMu. Anredpbl peryisipHbIX BelpakeHuil. Teopema Knunu o
PEryISIpHBIX S3bIKAX.

[TpakTnueckoe 3ansTHe 1. AITrOpUTMBI. ABTOMATBHI.

Mamuna TelopuHra, HOpMajbHBIE ANTOPUTMbI MapkoBa, peKypCUBHBIE (DYHKIIUH.
OKBHUBAJICHTHOCTb JaHHBIX (POpMaTIbHBIX Mojienelt anropuTMoB. [loHsTre 06 anropuTMuyecKon
HepaspemmocTu. llonsarne cioxuoctn anroputmoB. Knaccet P u NP. IlonmmHomuanbHast
cBoauMOCTb 3a1a4. Teopema Kyka 06 NP-nmonHoTe 3a1aui BBITOJTHUMOCTH OyJieBol (hOpMYIIBI.
Tounble U MpUOIHKEHHbIE KOMOMHATOPHBIE AJITOPUTMBL. AJreOpbl peryispHbIX BbIpaKEHUI.
Teopema Knnnu o perynsipHbIX si3bIKax.

Jlexiust 2. @opmManbHble S3bIKM U CIIOCOOBI UX omucaHusi. OCHOBBI KOMOWHATOPHOTO
ananmu3a. OCHOBBI KpUIITOrpaduu.

1. ®opmanbHbIe SI3BIKH U CIIOCOOBI X OTHCAHHMS.

Knaccudukanus ¢opManbHbIX IpaMMaTHK. VX Hcmonb3oBaHHEe B JIEKCHUYECKOM H
CUHTaKCUYECKOM  aHalM3€. «MIO»-HCUUCIICHUE, TpaBUia PEOyKIHH, E€JUHCTBEHHOCTh
HOpMaJIbHOU (hOpPMBI M ITpaBUJIa €€ TOCTUKEHHUS, IPEICTABICHUE PEKYPCUBHBIX (DYHKITHHA.

2. OcCHOBBI KOMOMHATOPHOTO aHAIM3A.

Meton mnpousBoAsImIMX (QYHKIMM, MeToX BKIOUEeHHH u wuckimoueHud. Konbl ¢
ucHpaBiieHueM omnook. AndaBuTHoe KoaupoBaHue. MeTobl cxxaTus HHOOPMALIUU.




3. OcHOBHI KpunTorpaduu.

3amaun obecreyeHus: KOH(OUICHIINATEHOCTH U IIEIOCTHOCTH MHpopManuu. TeopeTuko-
MH(OPMALIMOHHBIN U TEOPETUKO-CI0KHOCTHBIN MOAXO/BI K ONPEAeNICHUI0 KpUITorpaguueckoi
CTOMKOCTH. AMepukaHckuii crapaapt mu¢ppoBanuss DES wu poccuiickuit  cranmapr
nmmdposanus AaHHbIX [OCT 28147-89. Cuctemsl mmdpoBaHus ¢ OTKPBITHIM KitouoM (RSA).
[{udposast moanuch. MeToIbI TEHEPAIIUH U paCTIPEACIICHUS KITFOUYCH.

[Ipaktuueckoe 3anstue 2. DopmalibHbIE S3BIKM M CIIOCOOBI WX omnucanus. OCHOBBI
KOMOMHATOpHOTO aHanu3a. OCHOBBI KpUNTOTrpaduu.

Knaccudukanus dopmanbHbIX TpamMMaTHK. MeToa Npou3BOAAIIUX (DYHKIUNA, METOJ
BKIJIIOUeHUN U uckimoyeHuit. Koapl ¢ ucnpaBienneMm omuOoK. AjdaBUTHOE KOIUPOBAHUE.
Mertonsl cxxatusi uHboOpMaIuu. 3amaun oOecredeHus] KOH(PUIACHIIMATLHOCTH U IEIOCTHOCTH
uHpopmanuu. TeopeTuko-UHGOPMAIIMOHHBIT M  TEOPETHUKO-CIOKHOCTHBIA MOIXOABI K
oTpeeNIeHUI0 KpunTorpadguueckoil CTORKOCTH.

Tema 2. BviuucaumenvbHbie MAUWUHbBL, CUCTIEMbL U CEMU.

Jlekiust 3. ApXHTEKTypa  COBPEMEHHBIX  KOMIbIOTEpOB.  Kimaccudukarms
BeauCIUTENbHBIX cucteM (BC) mo cmoco0y opraHm3anuu  MapajuiedIbHOW  00paboTKH.
Ha3nauenue, apXuTeKTypa M HPUHIUIBI HOCTPOEHUS HH(OPMAIIMOHHO-BBIYUCIUTEIbHBIX
cereir (MBC).

1. ApxuTekTypa COBPEMEHHBIX KOMIIBIOTEPOB.

Opranuzanuy naMATH U apXUTEKTypa IPOLECCOpa COBPEMEHHBIX BBIYMCIUTENbHBIX
MamvH. CTpaHWYHas W CETMEHTHAas OpraHu3alnys BHUPTyalbHOM mnamMAtu. Kbomi-mamsrs.
Komanguslii u apupmeTnyeckuii KOHBeHepbl, MapaulelbHOE BBIIOJHEHHUE HE3aBUCHMBIX
KOMaHJ, BEKTOpHble  KomaHnabl.  CHenuanu3upoBaHHbIE  IMpoleccopbl.  MaluHsl,
o0ecreuynBaroIye BhIMOJIHEHUE BBIYUCICHHUH, YIpPaBIseMbIX MOTOKOM JaHHBIX. OpraHuzauus
BBO/1a-BBIBO/IA, KAHAJIBI ¥ TIPOLIECCOPHI BBOIA-BBIBOJIA, YCTPOHUCTBA COMPSIKEHUS C 0OBEKTAMH.

2. Knaccuduxamus eravcnutenbHbix cucreM (BC) mo cmocoOy opranuzanuu

napajuieTbHON 00paboTKH.

MHoronponeccopHble 1 MHOINOMAalIMHHBIE KOMIUIEKCHI. BBIYMCIUTENBHBIE KIIACTEPHI.
[TpoOneMHO-OpHEeHTHPOBAaHHBIE MapajuleibHbIE CTPYKTYpbl: MaTpuuHble BC, cucronndeckue
CTPYKTYpPBI, HEUPOCETH.

3. Ha3nauenume, apxuTekTypa M NPUHLUUIBl I[OCTPOECHUS  HMH(OPMAIMOHHO-

BbruncnuTensHbIx ceteit (MBC).

JlokanbHble u rinobanbubie IBC, TexHMUecKre U MPOrpaMMHBIE CPEACTBA 0ObETUHEHUS
paznuuHbIX ceTeil. Meronbl u cpeactBa mnepenaun naHHeix B MBC, mpoTokosisl nepenauu
naHHbIx. OcobeHHocTH apxuTekTypbl JokanbHbIX ceredl (Ethernet, Token Ring, FDDI). Cetp
Internet, nomeHHas opraHu3auusi, cemeicTBo mnporokoioB TCP/IP. WMudopmannonHo-
BBIUMCIIUTENbHBIE CETH U pacnpeziesieHHas o0paboTka HHGOopMaIuu.

[TpakTryeckoe 3aHATHE 3. APXUTEKTYpa COBPEMEHHBIX KOMIbIoTepoB. Kiaccudukarus
BbIUUCIUTENbHBIX cucteM (BC) mo crnocoOy opraHuzanuu napajieabHol o00paOoTKH.
Ha3nauenue, apxurekTypa M NPUHIMIBI HOCTPOCHUS HH(OPMAIIMOHHO-BBIYUCIUTENBHBIX
cereit (MBC).

Komanguelii u  apudmerudeckuil  KOHBeileppl, MapajuleIbHOE  BBINOJIHEHHE
HE3aBHCHMBIX KOMaHJl, BEKTOpHbIe KOMaH bl. Crienuanu3upoBaHHbIe Mpoleccopbl. MalnHsl,
o0OecreunBaroOIIve BBIIIOJHEHUE BBIUMCICHHUN, YIpPaBIsSeMbIX MOTOKOM AaHHBIX. [IpoOremHO-
OpUEHTUPOBaHHBIE MapajielbHble CTPYKTYpbl: MarpuuHble BC, cucromnyeckue CTPYKTYpHI,
Heiipocetn. MH(pOpMallMOHHO-BBIYMCIAUTENbHBIE CETH W pacmperencHHas o0paboTka
uH(pOpMaLIUH.



Tema 3. A3viku u cucmemul npocpammuposanus. Texnono2us pazpabomxu npocpammHo20
obecneyeHus.

Jlexuus 4. SI3bIKu U cUCTEMBI IPOrPAaMMUPOBAHHUS.

1. $I3bIkM IpOrpaMMUpPOBAHUS.

[Tpouenypusle a3blku mporpamMmmupoBanus (Poprtpan, Cu). OyHKIMOHAIbHbBIE SA3BIKU
nporpammupoBanus  (Jlucm), gormueckoe mnporpammupoBanue (IIposor), oObekTHO-
OpPUEHTHPOBAHHbIE SI3bIKU IPOrpaMMUpoBaHus (S1Ba).

2. IlpouenypHble  s3bIKM  nporpamMmupoBaHusi.  OCHOBHBIE  YHPaBISAIOLIUE

KOHCTPYKLUH, CTPYKTYpa IpOrpamMMmBbl.

PabGora ¢ gaHHBIMH: TIEpeMEHHBIE M KOHCTAHTBI, THIIBI JaHHBIX (OyJneBCKUi,
LIEJI0YMCIICHHBIE, IUIABAIOIINE, CUMBOJIbHBIE, TUIIBI JMAlla30HA U MEPEUYMCICHUs, yKa3aTeln),
CTPYKTYpbI JaHHBIX (MaccuBbl U 3anucu). Ilpounenyps! (GyHKLINN): BBI30B POLEAYp, Nepeaaya
apaMeTpoB (II0 CChUIKE, 110 3HAYEHUIO, 110 PE3YNbTATY), JOKAIN3ALUs IEPEMEHHBIX, I000YHbBIE
apdextei. OOpaboTKa HCKIOYUTEIBHBIX CHTyalluid. buOIMoTekn mporeayp ©W  HX
UCIIOJIb30BaHUE.

3.  OOBEKTHO-OPUEHTUPOBAHHOE IPOrPaMMHUPOBAHUE.

Knaccer u 00bekThI, HacnenoBanue, naTepdericel. [Tonarne 00 0OBEKTHOM OKPYKEHUH.
Pednexcus. bubnmorekum kmaccoB. CpencrBa 00paOOTKM OOBEKTOB (KOHTEHHEPHI U
UTEPaTOPHI).

4. PacnpeneieHHOE IpOrpaMMHpPOBaHHE.

[Mpoieccer m  wux cunxponmsamus. Cemadopsl, MoHUTOPBI Xoapa. OOBEKTHO-
OpUEHTUPOBaHHOE  pacmpeneneHHoe  nporpammupoBanue. CORBA.  IlapamnensHoe
nporpaMMupoBaHue Haja obmedt mamsateio. Hutu. Cranmaprtaeii unTepdeiic Open MP.
PacnapanienuBanue mocienoBaTeabHbIX Mporpamm. [lapaiienbHoe mporpaMMHUpOBaHHE HAJ
pacnpenenennoil namsreio. [lapagurmel SPMD nu MIMD. Crangapthsiii uatepdeiic MPIL.

5. OCHOBBI TOCTPOEHUS TPAHCISTOPOB.

CTpykTypa ONTHUMHU3HPYIOLIETO TpaHcasATOopa. [IpoMekyTodHble IpEICTaBICHHUS
IIPOrPaMMBI: IIOCJIEI0BATENIBHOCTh CHUMBOJIOB, IIOCJIEI0BATEIBHOCTD JIEKCEM, CUHTAKCHYECKOE
JIEpPEBO, aOCTPAKTHOE CHUHTAKCUYECKOE JEpPEeBO. YPOBHU IMPOMEKYTOUHOI'O IpPEACTABICHUS:
BBICOKUH, CPEIHNM, HU3KHI. DOPMBI TPOMEKYTOUHOIO MPEACTaBICHUS.

[TpakTueckoe 3aHaTHE 4. AHamIM3 MCXOAHOM NPOrpaMMbl B  KOMIIMJISATOPE.
OnTumMuzanus nporpamm npu ux kommuisiiuu. [loctpoenue rpada 3aBucumocteit. I'eneparus
00BEKTHOTO KOJ1a B KOMIIMIATOPAX.

ABTOMaTHbIE (pEryJsipHble) TpaMMaTUKM M CKaHMPOBAHHE, KOHTEKCTHO CBOOOIHBIE
rpaMMaTUKM W CHHTaKCHMYECKMH aHaiM3, OpraHu3alus TaOJUIbl CHMBOJIOB IPOTPAMMBI,
uMeroniel  05ouHyr0 cTpykrypy, xem-¢pyHkuuu. Hucxomsumme (LL(1)-rpammatuku) u
Bocxomsamue (LR(1)-rpammaTtuku), MeETOIBl CHHTAKCHYECKOTO aHanu3a. ATpUOYTHBIC
IrpaMMaTUKM U CEMAaHTUYECKHE MpOrpamMMbl, MOCTPOECHUE aOCTPAaKTHOTO CHHTAKCHYECKOTO
nepeBa. ABTOMATUYECKOE IOCTPOEHHME JIEKCMUYECKMX M CHHTAKCHMUYECKHX aHaJIN3aTOpOB I10
dopmanbHBIM onucanusaM rpamMaTtik. Cucremsl lex u yace. Cucrema Gentle.

Ontumuzanus 6a30BbIX OJIOKOB, YMCTKA IUKIOB. AHAIN3 TpadoB MOTOKA YIPABICHUS U
NOTOKa JaHHBIX. OTHOIIEHNE JOMUHHPOBAHUS U €T0 CBOMCTBA, MOCTPOCHUE T'PAaHHIIBI 0071aCTH
JOMUHHUPOBAHMSI BEPIIMHBI, BHIJICIIEHUE CHIIBHO CBSI3aHHBIX KOMIIOHEHT Tpada.

[lepeBon mporpammsl B SSA-mpencraBienue U oOpatHo. [nobanbHas
MEXIPOLEypHasl ONTUMH3ALIUSL.

[TepenactpanBaembie (retargetable) kommuisaTopsl, gec (Habop xommuiasTopoB (Gnu).
[lepepaboTka TepmoB (term rewriting). [IpumMeHeHHE ONTHMHU3ALMOHHBIX 3BPUCTHK
(1emouucieHHoe MIPOrpaMMHUPOBAHUE, JTUHAMHUYECKOe MIPOrpaMMHUPOBAHUE) TUISt
aBTOMATHUYECKOW TEHepaluu reHepaTopoB oObekTHoro konxa (cucremsl BEG, Iburg u np.).



MaimHHO-OpHEeHTUPOBAHHbIE A3BIKH, S3BIK accembiepa. [IpencTaBieHre MalIMHHBIX KOMaH U
koHCcTaHT. Komannbl Tpancigaropy. WX Tumbl, OpuHOMIOB peanu3anuu. MakpocpeacTsa,
MaKpOBBI3OBBI, A3BIKU MaKpOOHpeILCJICHI/Ifl, yCji0BHad MaKporceHepanms, MIPUHIMUIIBI
pean3aluu.

Jlexnus 5. TexHomorust pa3pabOTKH MPOTrPAMMHOI0 00ECIICUCHUSI.
1. Cucremsr nporpammupoBanus (CII). Ilakersi mpuxmamueix mnporpamm (IIIIT).
TexHomorust pa3pabOTKU M COMPOBOXKICHHS IPOTPAMM.

Tunosble komnoHeHThl CII: S3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBsSI3€H, OTJIATUMKH,
TEKCTOBBIE pEeIaKTOpbl. MojylbHOE mnporpamMmMmupoBanue. Tumnbl moaynei. CBsi3pIBaHUE
MOJyJIEH 10 YIIPABJICHUIO U IaHHBIM.

2. IMakersl npuknaansix nporpamm (I1IIIT).

CucremHass yacte U HamonHeHue. SI3biku obmenus c IIIII1. MamunHas rpaduka.
CpencTBa noaaep KK MalIMHHON rpaduku. ['paduueckne makerTsl.

3. Texnonorus pa3paboTKH U CONPOBOKICHUS IPOTPAMM.

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

[TpakTnueckoe 3anatue 5. OTiagka, TECTUpPOBaHUE, BepUPUKALUS U OLICHUBAHHE
CJI0KHOCTH Iporpamm. MeTtoibl crienuuKay MporpaMm.

['enepanus TectoB. CucrteMsl renepanuu TectoB. Cpesbl mporpamm (slice, chop) u ux
IPUMEHEHHE IIpU OTJIAAKE IpPOorpaMM M i1 TEHEpalMH TeCTOB. MeToasl MpOBEPKU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BU3yaJbHOE MporpamMmupoBaHue. Pazpaborka
10JIb30BaTeIbCKOoro uHrepdeiica, crannapr CUA, MynbTUMequiiHble cpenbl uHTEpdhercHoro
B3aMMOJCHCTBUSL.

Paszpnen 2. OnepannonHble cucTeMbl. MeTOIbI XpaHEHUs JAHHBIX U JOCTYIIa K HUM.

Opranusanus 6a3 JaHHBIX U 3HAHUH. 3alIUTa JaHHBIX U IPOTPAMMHBIX CUCTEM.

Tema 4. Onepayuonnvle cucmembi.

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

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

OTIEPAI[UOHHBIX CUCTEM.

OcHoBHbIe 010k ¥ Moayau. OCHOBHBIE CpEJICTBA anMapaTHON MOAMEPKKU (PyHKIHI
onepaunoHHbix cucreM (OC): cucrema mnpepblBaHMN, 3aliMTa NaMATH, MEXaHU3MbI
npeoOpa3oBaHUsl aJpPEecoB B CUCTEMax BHUPTYalbHOM NaMsATH, YIpaBJIeHHE KaHAlaMU U
nepudepuitHpIMU yCTPOUCTBAMH.

2.  Bwuasl nponeccos u ynpasieHHUs: UMH B coBpeMeHHbIX OC.

[IpencraBnenune npoueccoB, UX KOHTEKCTHl, HUEPAPXHUU IOPOXKIEHUS, COCTOSHUS M
B3auMoJieiicTBue. MHoOro3asaunblii  (MHOrOOpOrpaMMHBINA) pexuM  paboTel.  Komanabl
yrpasieHus npoueccamu. CpeacTsa B3auMOJEUCTBUS MTPOLeCCOB. MoJienb KIIMEHT-CEPBEp U €€
peanu3anus B coBpeMeHHbIX OC.

3. IlapannenbHble NPOLECCHI, CXEMBI TOPOXKIEHUS U YIIPABIICHUS.

Opranuzanys B3auMOJEHCTBUS MEKy apaJUIeIbHBIMU U aCHHXPOHHBIMU IPOLIECCAMMU:
00OMEH COOOIIECHUSAMH, OpraHMU3alus MOYTOBBIX SIIMKOB. KpuTHUeckue ydacTKd, MPUMHUTHBBI
B3aMMOMCKITIOUEHHS TpolieccoB, cemadopsl JlefkcTpbl U ux pacmupenud. [IpodiemMa Tynukos
IpY ACHHXPOHHOM BBIIIOJHEHUU IPOLIECCOB, AITOPUTMBI OOHAPY)KEHUS U TNPEIOTBPAIICHUS
TynukoB. OrmepallMOHHBIE CpPEICTBA YIpaBieHHUs MpolleccaMd NpU HUX peanus3alud Ha



NapaJuIeJIbHBIX W PaclpeAeieHHBIX BbIUMCIMTEIbHBIX CUCTEMAX W CETSAX: CTAHIAPThl U
nporpammueie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHsitue 6. VYmOpapieHwe AOCTYNOM K AaHHBIM. OnTuMuzaius
MHOT'033Ja4HON PabOThl KOMIIBIOTEPOB. Y IaJCHHBIN JOCTYI K pECypcaM CETH.

OnHOypOBHEBbIE M MHOTOYPOBHEBBIC JUCHUIUIMHBI IUKIUYECKOIO OOCITYKUBAHUS
MPOLIECCOB Ha LIEHTPAJIBLHOM IPOLIECCOpE, BHIOOP KBaHTA. YTPaBJICHHE JOCTYIIOM K JaHHBIM.
QaiinoBas cucTeMa, OpraHM3alys, paclpeeeHue AMCKOBOM MaMATH. YTpaBieHue oOMeHOM
JAHHBIMM MEXJy JIHCKOBOM M OIEpaTuBHOM mamsAThio. Pabodyee MHOMXKECTBO CTpaHHUIL
(CerMeHTOB) MpOTpaMMbl, aJrOPUTMBI €ro  OIpeAeieHUs. YIpaBlieHUE BHEIIHUMHU
ycrpoiictBamu. ONTUMH3AIMSg MHOTr03afadyHold paboThl  KOMIbIOTepoB. OrmnepannoHHbIE
cucreMbl Windows, Unix, Linux. OcoO€HHOCTH OpraHM3aiiid, IMPEeAOoCTaBIsIeMbIe YCIYTH
M0JIb30BAaTEIbCKOIO  B3auMOACHCTBUA. OlepaluOHHBIE CpPEACTBA YIPABJICHHUS CETSIMHU.
OTaJloHHAass MOJEeNb B3aUMOACUCTBUS OTKPBIThIX cucrteM [SO/OSI. Mapmpyruzanuus u
yIpaBjeHHe NOTOKaMU JaHHBIX B ceTu. JlokanbHbie U rinolanbHble ceTu. CereBbie OC, Monenb
KJIMEHT- cepBep, cpeactBa ympasieHus cersmu B OC UNIX, Windows NT. CemeiicTBo
npotokosioB TCP/IP, crpykrypa u tumel [P-anpecoB, momennas azapecanusi B Internet.
Tpancnoptabie npotokoasl TCP, UDP. Vpanennsiii goctyn k pecypcam cetu. OpraHuzanus
AJIEKTPOHHOM MOYTHI, TesnekoHpepeHuil. [IpoTokonsl nepenaun gaitnos FTP u HTTP, sa3bik
pasmetku runeprexkcta HTML, paspaborka WEB-ctpanu, WWW-cepBepsl.

Tema 5. Memoouvl xpanenus oanHvlx u 0ocmyna Kk Hum. Opeanuzayus 6a3 OAHHBIX U 3HAHUIL.

Jlexus 7. MeToabl XpaHeHUs JaHHBIX M AOCTYyNa K HUM. Opranu3zanus 0a3 JaHHBIX U
3HaHUM.

1. Mertoapl XpaHeHUs JaHHBIX U AOCTYyNa K HUM.

Konnenmus tTumna qanabix. AGCTpakTHBIE THUIBI JaHHBIX. OOBEKTHI (OCHOBHBIE CBOHWCTBA
U OTIMYUTEIbHBIE TpHU3HaKU). OCHOBHBIE CTPYKTYPHI JaHHBIX, aJTOPUTMBI OOpabOTKH U
noucka. CpaBHUTENBbHAs XapaKTEPUCTHKA METOJOB XPAHEHUs M IOMCKA JAHHBIX. ITOHATHS
peNSIMOHHON ¥ O0OBEKTHOW MOJENIe aHHBIX. Te0peTUUeCKHE OCHOBBI PEIISIIMOHHON MOJIETH
nanHelx  (PIAM). PenduuonHas anrebpa, peisiuoHHOE ucyHucieHue. OyHKIMOHAJIbHbIE
3aBUCUMOCTH M HopManu3auus oTHomeHui. CASE-cpenctBa M MX HCIIOJIB30BAHHE IIPH
npoekTupoBaHuu 06a3bl JaHHBIX (BJ]).

2. Opranuzanus 6a3 JaHHBIX U 3HAHUH.

SA3pik 0a3 ganubix SQL. CpenctBa onpeseneHus 1 u3MeHeHust cxeMbl bJ1, onpenenenus
orpaHuueHuil nenoctHoctd. KoHTposs noctyna. CpencrBa MaHHUIYJMPOBAHMS JAHHBIMU.
Cranpaptel s3b61k0B SQL. MHTepakTuBHBIN, BCTpOoeHHBIN, AuHaMmuuyeckui SQL. OcHOBHbIE
MOHSTHUSI TEXHOJIOTUU KIIMEHT-cepBep. Xapakrtepuctuka SQL-cepBepa u knmenra. CereBoe
B3aUMoOJIeiicTBME  KJIHMeHTa U cepBepa.  VH(pOpMAIMOHHO-IOUCKOBBIE  CHUCTEMBI.
Knaccudukanus. Metozsl peayin3anuy U yCKOPEHUsI TIOUCKa.

IIpakTnueckoe 3aHsaTMe 7. MeTonbl XpaHEHMS [JaHHBIX M JIOCTyIIa K HHM.
Opranu3zanus 6a3 1aHHBIX U 3HAHHUH.

Opranuzanus U NpoeKTupoBaHue Gpusndeckoro yposHs bJl. MeToabl HHAEKCUPOBAHMUS.
O06o0011IeHHass apXUTEKTypa, COCTaB U (PyHKIUU cucTeMbl yrpasieHus 0a3zoil naHHbBIX(CYB/I).
XapakTepucTka COBpeMeHHBIX TexHouoruid bJ[. OCHOBHbIE NPUHIHUNBI  YIPABICHUSA
TpaH3aKLUUsAMH, )KypHaJIU3alueld 1 BOCCTAHOBIICHUEM.

MeToael mpencTaBleHUs 3HAHUM: MpOUEAypHbIE MPEACTABIEHUS, JIOTHYECKHE
MPEJICTABICHUS, CEMaHTUYECKHE CeTH, (QpelMbl, CUCTEMBbl MNPONyKIUH. MHTerpupoBaHHbBIE
METO/BI NMPEICTABICHUS 3HAHUN. SI3BIKM NpEACTaBICHUS 3HAHWW. ba3bl 3HaHMN. DKCHEPTHBIE
cucremMbl (DC). OOGmactu mnpumenenuss IC. Apxurtektypa OC. MexaHu3Mbl BBIBOAA,
MOJACUCTEMBI OOBSCHEHHs, oOmeHus, mnpuobperenuss 3Hanmii OC. JKU3HEHHBIH UK
sKcnepTHOM cucteMsl. [Ipumepsl koHKpeTHBIX JC.



Tema 6. 3awuma OaHHbIX U NPOSPAMMHBIX CUCTIEM.

Jlekuus 8. 3ammTa 1aHHBIX U TPOTPAMMHBIX CUCTEM.

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

ArmnaparHble U IPOrpaMMHBIE METO/IbI 3aIIMTHI JAaHHBIX U IpOrpaMM. 3aliuTa JaHHbBIX
U IIPOTPaMM C ITOMOIIBI0 HIHU(PPOBAHUSL.

2. 3ammra ot HecaHknuoHUpoBaHHOTO MocTtyna B OC Windows NT.

3amurta or HecaHkuuoHupoBaHHoro goctynma B OC Windows NT. Cucrema
0e30MmacHOCTH W pasrpaHudeHusi Aoctyna Kk pecypcam B Windows NT. daiinoBas cuctema
NFTS u cepBucet Windows NT.

3. 3ammMra OT HECAHKLIMOHUPOBAHHOTO KOIHMPOBAHHUS.

3ammTa OT HECAaHKIMOHMPOBAHHOTO KOMHMPOBAaHUSA. MeETOAbl TPOCTAHOBKM HE
KOIUPYEMBIX METOK, HACTPOMKA yCTAHABIMBAEMOM IIPOIPAMMBbI Ha KOHKPETHBIM KOMIIBIOTED,
HACTpOiiKa Ha KOH(UTrypanuo 000pyI0BaHuUs.

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

3amuTa OT pa3pylaruX MPOrpaMMHBIX BO3JIEHCTBUI. BpenoHOCHBIE MporpaMMbl U UX

kinaccupukanus. 3arpy3odHble W (paiioBbIE BHPYCHI, NPOTPAMMBI-3aKIagKUA. MeETObI
oOHapyXeHHs W yAaJeHUs BUPYCOB, BOCCTAHOBIEHHUS MPOrpaMMHOro obecriedeHus. 3amura
uHpopmanuu B BeraucauTenbHbIX ceTax Novell Netware, Windows NT u np.

4. OueHouyHble CpeACTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, MPOMEKYTOUYHOI
aTTecTAlMHU M0 UTOraM OCBOEHMS M CUUILIUHBI (MOIYJIA).

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

Kpurepuu nosnydyenus 3ayera no JuCHUIINHE:

- OILIGHKa <«3ayTeHO» CTAaBUTCS, €CJIIM AaclMUpaHT IIyOOKO M HPOYHO YCBOWJI BEChH
IIPOTrpaMMHBIN MaTEpHUaJl, UCUEPIIBIBAIOIIE, ITOCIIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKHA CTPOMHO
€ro wus3jaraer, He 3aTpyAHAETCS C OTBETOM TIpU BUIOM3MEHEHMH 3aJlaHusl, CBOOOIHO
CIpAaBIIETCS € 3a7jauaMy M MPAKTHUYECKUMHU 3aJaHUSIMM, MPAaBUIBHO OOOCHOBBIBAET IMPUHSTHIE
peLIeHHs], YMEeT CaMOCTOSITEIbHO 0000IaTh U U3/1araTh MaTepHal, He J0IMyCcKas OUIMO0K;

- TBEpJO 3HAECT MPOTrPaMMHBIN MaTepHall, TPaMOTHO WM IO CYLIECTBY H3JIaraeT €ro, He
JIOIyCKAEeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOXKET MPABUIBHO MPUMEHSATH
TEOPETUYECKHE TMOJOXKEHUS U BjajeeT HEOOXOOUMBIMU YMEHHSIMH M HaBbIKAMH IpU
BBIIIOJIHEHUH NIPAKTUYECKUX 3a0aHUI;

- €CJIM aCIUPAHT OCBOMWJI TOJIBKO OCHOBHOW MAaT€pHall, HO HE 3HACT OTACIBHBIX JETalleH,
JIONyCKaeT ~ HETOYHOCTH,  HEJOCTaTOYHO  MpaBWiIbHble  (OPMYJIHMPOBKHM,  Hapyulaer
IIOCJIEIOBATEIBbHOCTh B U3JIOKEHUM MPOrPaMMHOIO0 MaTepuasga M UCHBITBIBACT 3aTPYJHEHUS B
BBIIIOJIHEHUH NIPAKTUYECKUX 3aJaHUM.

3ayeT cuuTaeTCs HE CIAHHBIM, €CJIM AaCHUPAaHT HEe 3HAaeT OTJEJBHBIX pa3/esioB
IPOTPaMMHOI0 MaTepHala, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, ¢ OOJIBIIMMU 3aTPyIHEHUSIMHU
BBITOJIHSET, TM00 HE MOKET CAMOCTOSITENIbHO BBIOJIHUTH TPAKTUYECKUE 33 JaHUSI.

4.1. IIpumepHBIii TIepeYeHb BOIIPOCOB K 3a4ETY

Anrebpa JOTHKH.
OtHomenus ¥ GyHKIMU. OTHOIIEHHS YACTUYHOTO MOPSIKA.

1. TloHATHe anropuT™Ma U €ro yTOYHEHUSI.
2. lloHATHE CIOXHOCTU AJITOPUTMOB.

3. Kitaccer P u NP.

4. ABromarsl.

3.

6.



7.
8.
9

DopMabHbIE A3BIKHA U CITOCOOBI UX ONMHCAHUSI.
Kozl ¢ ncipaBnennem omubok. MeToas! cxxatust HHOPMAIUH.
OcHOBBI KpUNTOrpapum.

10. ApxuTekTypa COBPEMEHHBIX KOMITbIOTEPOB.

1.
12.

13.
14.
15.

Knaccudukaiiys BEIYUCIUTETBHBIX CHCTEM.

Ha3nauenwue, apXuTEKTypa U MIPUHIUIIBI TOCTPOCHUS HH(HOPMAITMOHHO-BBIYUCITUTEIIBHBIX
ceTel.

[IpoToKoOIBI IEpeaun TaHHBIX.

OcobenHoctu apxuTeKTyphl TokanbHbIX ceteil (Ethernet, Token Ring, FDDI).

Certb Internet, momeHHast opranuzarus, cemeiicTBo nporokonos TCP/IP.

16. $I3bIkM IpOrpaMMUPOBAHHUS.

17.
18.
19.
20.
21.
22.
23.

Pacnipenenennoe nporpaMMupoBaHUe.

[TapannenbHoe MporpaMMHUpPOBaHKE HAJT O0IIEH AaMSTHIO.

[TapannenbHOE MPOrpaMMHUPOBAHUE HAJl PACHPEIEICHHON MaMAThIO.

OCHOBBI IOCTPOCHUS TPAHCIISITOPOB.

[TakeTsl MPUKIIAIHBIX TPOrPAMM.

Otnanka, TeCTHpOBaHKE, BEPUPUKALNS U OLICHUBAHUE CIIOKHOCTH IPOTPAMM.
MeTosl cieruduKaluy IporpamMmm.

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

25.

HapanneanLIe IMPONLECCChI, CXEMbI ITOPOKACHUA U YIIPABJICHUA.

26. YnpaieHHE TOCTYIOM K JaHHBIM.

27.
28.
29.

YnpapieHue BHEIIHUMHU YCTPOUCTBAMHU.
OnruMu3anys MHOT03a1a4HOM pabOThl KOMITBIOTEPOB.
OrnepalinOHHBIE CPEICTBA YIPABICHUS CETSIMHU.

30. YnaneHHbIN IOCTYI K pecypcam CeTH.

31.
32.
33.

Konuenmus tuna qaHHbIX.
OCHOBHBIE CTPYKTYPbI JaHHBIX, AITOPUTMBI 00PaOOTKH U TTOKCKA.
OCHOBHBIE TIOHATHS PEJIALMOHHON U 0OBEKTHON MOJIeNIel TaHHbIX.

34. XapakTepucTuka COBpeMEHHBIX TexHoyoruii b/1.
35. SI3wik 6a3 qanHBIX SQL.

36.
37.
38.

NudopManinoHHO-TTOUCKOBBIE CHCTEMBI.
Mertobl IpeACTaBICHNS 3HAHUM.
OKCHEepPTHBIE CUCTEMBI.

39. AHHapaTHBIe U IpOTrpaMMHBIC METObI 3allIUTHI JaHHBIX U IIPOTpaAMM.

40. 3ammTa OT HECAaHKIIMOHUPOBAHHOTO KOTTMPOBAHMUSI.
41. 3amuTa OT pa3pylIalOUIMX IPOrPAMMHBIX BO3EHCTBUH.
42. 3amuta nHGOPMAIIUU B BEIYUCIUTEIBHBIX CETAX.
5. YueOHo-MeToanueckoe W UHPOpPMANMOHHOE oOOecneyeHUe JAUCHUNIHHBI
(Mmonmyais).
5.1. Pexomenoyemas oCHOBHAS Tumepamypa.
No HasBanmue
UepnusimeB, C. A. [lpuHIUBI, TAaTTEPHBI U METOJIOJIOTHU Pa3pabOTKH MPOTPAMMHOTO
1 oOecrieueHusi: yueOHoe mocobue ans  By3oB/ C. A. UepHbimeB. — Mocksa:
" MzmatensctBO FOpaiit, 2022. — 176 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-
14383-6. — TexkcT: snexTpoHHbIN // Obpa3oBarenbHas matdopma FOpaiT [cailfT]. —
URL: https://www.urait.ru/bcode/497029
) HosukoB, @. A. CHUMBOJIMYECKUNA UCKYCCTBEHHbIN MHTEJUIEKT: MaTeMaTUYE€CKHE OCHOBBI
" |[opeacrtaBieHus 3HaHMNA: ydeOHoe mocobue s By3oB/ . A. HoBukoB. — Mockaa:
[13natenscTBO FOpaiit, 2022. — 278 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-



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

0734-3. — Texkcr: anexktponHblid // OOpa3zoBarenbHas miaardopma FOpaiit [caift]. —
RL: https://www.urait.ru/bcode/490386

5.2. Pexomendyemas 0OnOIHUmMENbHAS TUMepamypd.

HaszBanue

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

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

Hpesc, FO.I'. Texnuyeckue W NpPOrpaMMHBIE CPEACTBA CHUCTEM pEabHOTO BPEMEHHU
[OnexTpoHHbIii pecypc] : ydeb. — OnekTpoH. naH. — MockBa : M3gaTenbcTBoO
"Jlaboparopus  3manumit", 2016. — 337 c¢. —  Pexum  jgoctyma:
https://e.lanbook.com/book/70691. — 3ari. ¢ sxpana.

Kpy3 P.JI., CTpyKTyphl AaHHBIX U IPOEKTUPOBAHKUE IIpOrpamMm [DJIEKTPOHHBIN pecypc] :
yueb. mocodue — DnekTpoH. nan. — Mocksa : M3natenscTBo "Jlaboparopus 3HaHmiA",
2017. — 768 c¢. — Pexum nocryna: https://e.lanbook.com/book/94149. — 3arx. ¢
JKpaHa.

[Terpenko, I1.b. MeTrponorudeckoe obecrieueHue 3amuThl MHGOpMauK [ DIEKTPOHHBIH
pecypc] : yueb. mocodue / I1.B. Tlerpenko, A.B. CyxopykoB. — DJIEKTpOH. JTaH. —
Mocksa : MITY wum. H.D. baymana, 2011. — 153 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62066. — 3ari1. ¢ sxpaHa.

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

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

by6noB, B.A. Wnadopmarnka u wuHpOpManus. 3HAKOBO-CUMBOJBHBINH  aCIEKT
[DnexTpoHHBIH pecypc] : MoHorpadus — DnekTpoH. 1aH. — MockBa : M3aarenscTBo
"Jlabopatopusst ~ 3mamumit", 2015. — 323 ¢. — Pexum  gocryma:
https://e.Janbook.com/book/66117. — 3aru. ¢ skpaHna.

Porren6epr, K.®. Cynepkommneiotep u3 Bamiero IIK. Kak ogHoBpemenHO paborath B
HECKOJIBKMX CHUCTEMAaxX Ha OJJHOM KOMIIBIOTEpE. 3aIlyCK OJHOM CHUCTEMBI BHYTPHU IPYrou
Kak OOBIYHOW Tporpammbl. BupTyanbHbie MamuHbl [DnekTpoHHBINH pecype] / K.O.
Porren6epr, P.I'. [Ipokau. — Onekrpon. nan. — Cankt-IletepOypr : Hayka u TexHuxka,
2011. — 224 c. — Pexum pgocrtyma: https://e.lanbook.com/book/49624. — 3armn. c
JKpaHa.

10.

[lernos, A.FO. Mopenn, MeTroasl M CpPEACTBA KOHTPOJISL JOCTyla K pecypcam
BBIUUCIIUTENIBHBIX CUCTEM [DNeKTpOoHHBIN pecypc] : yuebd. mocobue — DIEKTPOH. JaH.
— Camnkr-IlerepOypr : HUY HUTMO, 2014. — 95 c¢. — Pexum pocryna:
https://e.Janbook.com/book/70924. — 3arux. ¢ skpaHna.

11.

3amuTa oT XakepoB Web-npunoxkenuit [Dnexkrponnslit pecype] / . @oppucran [u ap.].
— OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2008. — 496 c¢. — Pexum goctymna:
https://e.Janbook.com/book/1116. — 3aru. ¢ skpaHa.

12,

®ocrep, Jl. 3amura oT B3IOMA: COKETHI, 3KCIUIONTHI, shell-kon [DnexTponHbIN pecypc]
— OnexrpoH. naH. — 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. MynbsTunponeccopusie cpeasl cynepOBM. MacmtabupoBanue
3G deKTUBHOCTH [ DNEKTPOHHBIN pecypc] : MoHOrpadus — DIeKTpoH. 1aH. — MOCKBa :
®usmarnut, 2016. — 312 ¢. — Pexum nocryna: https://e.lanbook.com/book/91146. —
3arJ. ¢ ’KpaHa.

14.

Oxkyno, C.M. AGcTpaKkTHBIE THIIBI JaHHBIX [DJIECKTPOHHBIA pecypc] — DIEKTPOH. JaH.
— MockBa : M3garensctBO "JlaGopatopusi 3uanuit", 2016. — 253 c. — Pexum
nocryna: https://e.lanbook.com/book/84085. — 3aru. ¢ skpana.

15.

OcunoB, I'.C. MeToapl HMCKYCCTBEHHOTO UHTEIUIEKTa [DJIEKTPOHHBIN pecypc]
MoHoTpadust — DNeKTpoH. JaH. — Mocksa : ®usmariaut, 2011. — 296 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59611. — 3aru. ¢ skpana.

16.

OxkynoB, C.M. JluHamuueckoe MporpaMMUpOBaHuEe [DJIEKTPOHHBIM pecypc| : yueo.
nocobue / C.M. Okynos, O.A. IlectoB. — DnekTpoH. naH. — MockBa : M31areiascTBo
"Jlabopatopus  3mamumi", 2015. — 299 c¢. — Pexmm = gocryma:
https://e.lanbook.com/book/66114. — 3ari. ¢ sxpana.

17.

Menwsnukos, JI.A. NadopmarmonHas 06€30MacHOCTh OTKPBITBIX CHUCTEM [DIIEKTPOHHBIN
pecype] : yue6. — DnektpoH. nan. — Mocksa : ®JIMHTA, 2014. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/48368. — 3aru. ¢ skpana.

18.

3narononsckuii, J.M. IlporpammupoBaHue: THUIOBbIE 3aJa4yd, AITOPUTMbI, METOIbI
[DnexkTpoHHBII pecypc] — DnexTpoH. aaH. — MockBa : 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
ynpasienus [T-ycnyramu: yueGHOe mocobue [DnekTpoHHbIH pecypc] : yued. mocobue
— DnekTpoH. naH. — Mocksa : HUAY MUOU, 2009. — 96 c¢. — Pexxum nocrymna:
https://e.Janbook.com/book/75805. — 3aru. ¢ 3kpaHna.

20.

XKnanos, A.A. ABTOHOMHBIN UCKYCCTBEHHBIN UHTEIUIEKT [ DNEeKTPOHHBIN pecypc] : yueo.
nocobue — DnektpoH. naH. — Mocksa : U3natensctBo "Jlaboparopus 3Hanuit", 2015.
— 362 c. — Pexwum nocryna: https://e.lanbook.com/book/70761. — 3arun. ¢ sxpana.

21.

laBpunoBa, W.B. WccrnenoBarenbckass TMOATOTOBKA OyIyHIMX CHEIUATUCTOB IO
MH(OPMALIMOHHBIM TEXHOJNOTHSIM [DIeKTpoHHBI pecypc] : wmonorpaduss / W.B.
laBpunoBa. — OnextpoH. naH. — Mocksa : ®JIMHTA, 2017. — 115 c. — Pexum
nocryma: https://e.lanbook.com/book/104904. — 3arun. ¢ skpaHa.

22.

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

23.

I'eprens B.II. Teopus u mpakTHka NapajuleIbHBIX BBIYMCICHHUN: yuyeOHOe mocoOue.
MockBa: Unrepuer-YHusepcuter Uupopmanmonusix Texnonoruit (MHTYUT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpocpammmnoe obecneuenue, npogheccuonanrvhvie 6a3bl OAHHLIX U UHGOPMAYUOHHbIE
CNpaBoOYHble CUCTEMbI, UHMEPHEM-PECYPChl.

Ne IlepeyeHb NporpaMMHOro odecrnedyeHus, NPopeccCuOHAIbLHbIX 023 JTaHHBIX U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, HHTEPHET-PECyYpPCoOB
Ilepeuens nporpaMmMHOro obecrneyeHus
1.| ITaket oducHeix nporpamm Microsoft Office
2.| OnepanuonHas cuctema Windows
Ilepeuens ObC
1.| Hayunas Oubnuotexka UYyBl'Y [OnexkTtponHslii pecypc]. — Pexum gocryma:
http://library.chuvsu.ru
2.| DnexTpoHHO-OnbaMoTeuHas cucrema I[PRBooks [Dnexkrponnsiii pecypc]. — Pexum

nocrtyna: http://www.iprbookshop.ru




3.| O6pazoBarenbHas miaThopma «HOpalT»: I By30B M CCy30B [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: https://www.urait.ru
HNutepHeT-pecypcbl

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

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

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

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

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

6. ITouckosas mnatdopma «Web of Science» [DnekTpoHHBIH pecypc]. — Pexum moctyma:
https://webofknowledge.com

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

6. MaTepuajJbHO-TeXHHYeCKOe o0ecnevyeHue TUCUMILUITUHBI (MOYJIA).

YLIG6HBIG AyOAUTOpUN [OJid JICKOUOHHBIX MW HNPAKTHYCCKUX 3aHATHA 110 JUCLUIIIINHE
OCHAIIIEHBI MYJIbTUMEAUIHBIM TPOEKTOPOM M HACTEHHBIM SKPAHOM.

YLIG6HBIG ayauTopun Jjid  CaMOCTOATCIIbHBIX 3aHATHN 110 JUCLHUIININHE OCHAIIICHBI
KOMIIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO IMOAKIIOUEHHUS K ceTH VHTepHeT W JOCTYymoM K
JIEKTPOHHON  WH(pOpPMAIMOHHO-00pa3oBarenbHO  cpene  DPI'BOY BO  «Uysamickuit
rocyaapcTBeHHbIN yHUBepcuTeT uMeHu V.H. YipsHoBay.

7. CpeacTBa agantanuy NpPenoJaBaHHUsA JUCHUIIMHBI (MOAYJIA) K MOTPEOHOCTAM
JIMI{ C OTPAHNYEHHBIMH BO3MOKHOCTSMHU.

B cayuae HeoOxomumocTd, OOydyaromUMCS W3 4YHCIA JHUI] C OrPaHUYCHHBIMU
BO3MOXHOCTSIMHM 3JI0pOBbsl (IO 3asBJCHHIO OOYyYarollerocsi) MOTyT NpeIJaraTtbCsi OAHU U3
CICOAYIOMUX  BAapUAHTOB  BOCIIPUATHA I/IH(i)OpMaHI/II/I C Yy4eTOM HUX HHIAUBUAYAJIbHBIX
NCUXO(PHU3UUECKUX OCOOCHHOCTEH, B TOM YHUCJIE C MPUMEHEHUEM 3IIEKTPOHHOTO OOyueHHs U
JUCTAaHIITMOHHBIX TEXHOJIOTHIA:

—JUTs1 JIUL C HApYUIEeHUsMU 3pEHMs: B IIeYaTHOM opMe yBeJIMYeHHBIM IpudTOM; B popme
AJIEKTPOHHOI'O JIOKyYMeHTa; B (opme ayauodaiina (mepeBosl ydueOHBIX MaTepHalloOB B
aynuodopmar); B medatHod ¢(opme Ha s3bike bpailis; MHAMBUAYyadbHBIE KOHCYJIBTAIlUU C
IpUBJICUEHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUYaIbHbIE 3a/1aHUS U KOHCYJIbTAIHH.

—/JIs1 JIULL C HApYLICHUSMH cyXa: B IeuaTHOW Gopme; B popMe 3JIEKTPOHHOTO JOKYMEHTA,
BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; WHIUBUAYAJIbHBIC KOHCYJIbTallUH C IMPUBJICYCHUEM
CYpJIOTIEpEBOJUNKA; UHANBUIYAIbHBIE 3aJJaHNUS U KOHCYJIbTALIUH.

—JIA JIM C HApYIICHHUAMH OIIOPHO-ABHUIAaTCIBLHOI'O arirmapara: B MeYaTHOH (1)0pMe; B
dopMe DIEKTPOHHOTO TOKyMeHTa; B (opMme aymuodaiina; WHIWBUAyaTbHBIC 3alaHUs U
KOHCYJIbTAIHH.

8. Mertoauyeckue PeKOMeHal Ul o0y4aromumcest 1no BBINOJTHEHH IO
CaMOCTOSITe/ILHOH padoThl.

CamocrosiTenpHass paboTta ompenenseTcss crnenuuKoil MUCIMIUIMHBI M METOJIUKOW ee
MpenoaaBaHus, BpeMeHeM, IPEeyCMOTPEHHBIM YUYeOHBIM TUIAHOM, a TAK)KE CTYIEHbIO 00yUeHUS,
Ha KOTOPOHM MU3Yy4aeTcsl JUCIUIUIMHA.



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

JUis  caMOCTOATENBbHOM TMOATOTOBKM MOXKHO PEKOMEHJOBATh CIEAYIOIINE HCTOYHMUKH:
KOHCHEKTHI JIGKIMA W/HWIN MPaKTUYECKUX M JIAOOpaTOPHBIX 3aHATUH, YYEOHYIO JUTEpaTypy
COOTBETCTBYIOLIETO MPOMUIISL.

[IpenogaBarens B Hauajie 4TeHUs Kypca nHGopMupyer odydaromuxcs o Gopmax, BUIaX U
COJCpKAHUU CAMOCTOSITENIBHOW  palOThl, pa3zbsCHIET TpeOOBaHUS, MPEIbSBISEMbIE K
pe3ysibTaTaM CaMOCTOATEIbHOW paboThl, a Takke (OPMBI U METOJbl KOHTPOJIS U KPUTEPUU
OLICHKH.

Memoouueckue pekomenoayuu no nOO2OMOBKe K 3auemy

[ToaroToBka K 3adyeTy HAYMHAETCS C TEPBOTO 3aHATHS MO JUCHUIUIMHE, Ha KOTOPOM
oOydaromuecsi MOJIy4yaloT MpPeIBAapUTEIbHBIA TepedeHb BOMPOCOB K 3a4€Ty U CIHUCOK
PEKOMEH/IyeMOM JINTEPATYpPhl, UX CTaBAT B U3BECTHOCTh OTHOCUTEIIBHO KPUTEPUEB BHICTABICHUS
3auéTta U cnenuduKe TeKyle U MpoMexyTouHor arrectanuu. C caMoro Havaja ejlaTelbHO
IUIAHOMEPHO OCBAaWBaTh MaTepHall, PyKOBOJCTBYSCh MEPEYHEM BOIPOCOB K 3a4€Ty M CIIUCKOM
PEKOMEHIyeMOW JIUTEpaTypbl, a TakkKe MyTEM CaMOCTOSTENbHOTO KOHCHEKTUPOBAHUS
MaTepHaJIOB 3aHATUH U PE3YNIbTATOB CAMOCTOSATEIILHOTO N3YUEHHs YI€OHBIX BOIIPOCOB.

Tembl, BRIHECEHHBIE HA CaMOCTOSITENIbHOE U3y4YeHHE, HEOOX0IMMO 3aKOHCIIEKTHPOBaTh. B
KOHCIIEKTE€ KpATKO W3JIaraeTcsi OCHOBHAs CYIIHOCTh YYEOHOTrO MaTepuana, HpUBOIATCS
HeoOXoauMble 00OCHOBaHUs, TaOJIMUYHBIE JaHHBIE, CXEMbI, 3CKHU3bI, Tpaduku U T.m. KoHCmekT
1enecoo0pa3Ho COCTaBISITh LEIMKOM Ha Temy. [Ipm 3TOM HMMeeTcss BO3MOXKHOCTH BCerna
JOTIOJHSATh COCTABIIEHHBIM KOHCIIEKT MaTepuajiaMH W3 >KypHAIOB, JaHHbIX W3 MHTepHeTa u
JIPYruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHHUKOM HEOOXOIMMBIX
MaTepuasoB, KyJa acUpaHT BHOCHUT BCE€ HOBOE, YTO OH M3y4yWs, y3Hal. Takue KOHCIEKTHI
IPECTABIISIOT, OOJIBIIYIO IEHHOCTH MPH MOATOTOBKE K 3aHATHUSIM.

OCHOBHBIE 3TaIlbl CAMOCTOSITEILHOTO U3y4YeHHs Y4eOHBIX BOIIPOCOB:

1. TlepBuyHOE O3HAKOMJIEHHE C MaTepUaIOM M3y4yaeMOW TEMbI IO TEKCTy Yy4eOHHKa,
KapTam, JOTOJHUTEIbHON JUTEepaType.

2. BpieneHue TIaBHOTO B HM3Y4aeMOM MaTepualie, COCTaBJIIEHHME OOBIYHBIX KPATKUX
3anucei.

3. Ilogbop kK JaHHOMY TEKCTY ONOPHBIX CUTHAJIOB B BUJIE€ OT/JEIBHBIX CJIOB, ONPENEIEHHBIX
3HAKOB, I'pa(h)UKOB, PUCYHKOB.

4. TlpomymbIBaHHE CXEMAaTHYECKOTO CIOCO0a KOAMPOBAaHUS 3HAHWMA, WCIIONBb30BaHUE
pasnu4Horo mpudra u T.J1.

5. CocraBiieHue ONOPHOTO KOHCIIEKTA.



