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IIPOrpaMMUPOBaHUS,

1. Ilesab u 3a1a4u OCBOEHUS IMCUMILIUHBI (MOTYJIsI).

Lenp u3ydeHHs AUCHUILIMHBI — (OPMHUPOBAHME y ACHUPAHTOB 3HAHUN M YMEHHH,
MO3BOJSIIOIIMX IIPUMEHATH OCHOBHBIC IIOJIOKCHUS JUCLHUIUIMHBL «MareMarnyeckoe U
IpOrpaMMHOE OOECIeUeHHE B TEXHMUYECKHX HayKax» O MaTeMaTHYeCKMX METO0JaX, MOJENsX,
QITOPUTMAaX U KOMIBIOTEPHBIX MporpaMMmax Ul peaau3aluy Lenel u 3a1ad THPOpMaLnOHHOM
CHCTEMBI, a TAaKXKe HOPMAJIBHOTO (DYHKIIMOHUPOBAHHS KOMIUIEKCA TEXHUUYECKUX CPECTB.

3ajaun IUCLUIUIMHBL: TOTy4YE€HUE OOLIMX CBEIEHUH O MaTeMaTHYeCKOM IPOrpaMMHOM
o0ecreyeHU B TEXHMUYECKMX CHUCTEMax; IOJIy4YeHHE 3HaHUM B 0ONacTH pPa3BUTHUSA TEOPHU

Ha3Ha4YCHUA.

COo3aaHnsA W COHNPOBOKACHUA TMPOTpaMMHBIX CPCACTB Pa3JIMYIHOIO

2. Ilnanupyemble pe3yJbTAThbl OCBOCHHS JUCUMILIUHBI (MOXYJISA).

B mporecce ocBoeHuss MaHHOW MUCHUIUIMHBI OOydarommuecs: GOpMUPYIOT CIIETYIOITHE
pe3ynbTaThl OCBOCHUS JUCHUTLITUHBI:
K9 — cnocoOHOCTh co37maBaTh (PU3MUECKHE W MaTEMaTHYECKHE MOJIEIH JJIEMEHTOB
ANEKTPOIHEPIETUUECKUX CUCTEM.

3. Crpykrypa H coaepxkaHue TUCHHUILUIMHBI (MOLYJIs).

3.1.  Cmpyxmypa oucyuniunsl (MoOy1s).

HaumenoBanwue pazaena qUCITUTLIAHBL
(MotyIist)

®opMupyemsie
KOMIIETCHIIMH

dopMa TEeKyIIEro KOHTPOJIA

1 [Pasmen 1. MaTtemMaTu4ecKue OCHOBBI K9 TEMBI I CAMOCTOSITEIHLHOI'O
MporpaMMHUpOBaHUs. BerauciurensHbie M3y4EeHUs, YCTHBIN OMpoc Ha
MAIIIUHBI, CUCTEMBI U CETH. SI3BIKH U MPAKTUIECKIX 3aHATHIX,
CHCTEMBI IPOrpaMMHUpOBaHus. TexHOIOTus pedepaTs

a3pabOTKU MPOrPaMMHOT0 00ECTICUeHUS

2 [Pazgen 2. OnepanoHHbIE CUCTEMBL. MeTOIbl K9 TEMBI IJIS CAMOCTOSTEILHOI'O
XPaHEHUs JAHHBIX U JOCTYIA K HUM. M3Yy4eHUs, YCTHBII ONpoc Ha
Opranu3zanus 0a3 TaHHBIX ¥ 3HAHUU. 3amuTa MPAKTUYECKUX 3aHATHAX,
TAaHHBIX W MPOTPAMMHBIX CUCTEM edepatbl

3.2. Obvem oucyunaunvl (MOOYIA) U 8UObL YUeOHOU pabombi.
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Pa3zgen 1. MaTeMaTHYeCKHE OCHOBBI
CHCTEMBI U ceTH. SI3BIKM U CHCTEMBI

MPOrpamMMHOro odecrneyeHust

nmporpamMmMupoBaHusl. BoluncauTeabHbIe MalllMHBbI,

nporpaMmMupoBanus. TexHoJiorusi pa3padorku

1. | Tema 1. MaTremaTHueckre OCHOBBI IPOTPaMMHUPOBAHUS.




2. | Tema 2. BeruucanTeIbHBIC MAIIMHBI, CUCTEMBI M CETH. 2 2 7 11

Tema 3. SI3bIKH ¥ CHCTEMBI IPOrPaMMHUPOBAHUS.
TexHomorust pa3pabOTKH MPOTPaAaMMHOTO 00ECTICUCHHS.

Pa3znea 2. OnepanuonHbie cucteMbl. MeToabl XpaHEeHUs
JAHHBIX U A0cTyna Kk HUM. Opranusanus 0a3 JaHHBIX U
3HaHHUil. 3a1IMTA JAHHBIX M NPOTPAMMHBIX CHCTEM

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

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

5. . 2 2 7 11
Opranusanus 6a3 TaHHBIX U 3HAHUH.

6. | Tema 6. 3amura JaHHBIX U TPOIPAMMHBIX CUCTEM. 2 2 7 11
Hroro, uac 16 16 40 72
Hroro, 3.e. 2

Buza npoMexyro4Hou arrecTanuu:
3a4er — ceMecTp 4.

3.3. Tembi 3anamuii u Kpamkoe cooepicanue.

Paznen 1. MaremaTuueckue OCHOBBI MPOTPaMMHUPOBAHMS. BhIUMCINTENbHBIE MAIIIUHBI,
CUCTEMBI U CeTH. SI3bIKU U CUCTEMBI IPOTrpaMMHUPOBaHUs. TexHOI0rus pa3paboTKu
IPOTPaMMHOTO 00ECTICYCHHS
Tema 1. Mamemamuueckue 0CHO8bL NPOCPAMMUPOBAHUS.

Jlexuus 1. Anroput™msl. ABTOMATBHI.

1. TlonsiTue anropuTma.

[lonsaTue anropuT™Ma M €ro yrouHeHHUs: MalIuHbl ThlOpUHTa, HOPMAJIbHBIE AITOPUTMbI
MapkoBa, pekypcuBHbIe (DYHKIHH. ODKBHUBAJICHTHOCTh JaHHBIX (OPMATBHBIX MOJEIEH
anroput™MoB. IlonsTHe 00 anropuTMHuYeckod HepazpemMMocTd. [loHATHE CIOXHOCTH
anroputmoB. Kmaccel P u NP. IlonmunomuansHas cBomumocTh 3amad. Teopema Kyka o6 NP-
MOJTHOTE  3a/la4dl  BBIIOJHUMOCTH  OyneBoil  Qopmynsl. Tounsle W OpuUOIMIKEHHBIC
KOMOHMHATOPHBIE aJITOPUTMBI.

2. ABTOMATHI.

DKCIepUMEHTHI C aBTOMaTaMu. AJreOpsl perysipHbIX BelpaxkeHuil. Teopema Knunau o
PETYJSPHBIX S3bIKAX.

[IpakTueckoe 3ansatue 1. Aaroputmbl. ABTOMATHI.

Mammuna TeropuHTa, HOpPMaJbHBIE AITOPUTMBI MapkKoBa, pPEeKypCUBHBIC (YHKIIHH.
DKBHUBAJICHTHOCTb JJAHHBIX (JOPMATBHBIX MOIENIEH anropuT™MOB. [ToHsATHE 00 anroOpuTMUYECKON
Hepa3pemmoctu. [lonsitue cinoxuoctu anroputMoB. Kmaccet P u NP. TlonunomuanbHas
cBoAMMOCTh 3as1ad. Teopema Kyka 06 NP-noHOTE 331241 BRIOTHUMOCTH OyJieBOH (OpMYIIHI.
Tounble ¥ MPUOTMKEHHbIE KOMOMHATOPHBIE ATOPUTMBL. ANTeOpbl PEryJsipHBIX BbIpPaXKEHHUIA.
Teopema KinnHM 0 perymnsipHbIX sS3bIKAX.

Jlekmusa 2. @opManbHbIE SI3BIKM U CIIOCOOBI UX onucanus. OCHOBbI KOMOMHATOPHOTO
aHanmu3a. OCHOBBI KpUIITOrpaduu.

1. ®opmanbHbIE SI3BIKH U CIIOCOOBI MX ONMUCAHMUS.

Knaccudukanus QopmanbHbIX rpamMMaTHK. VX HCIONB30BaHHE B JICKCHUECKOM H
CUHTAaKCUYECKOM  aHAIM3€. «MIO»-HCUUCIEHHWE, INpaBWJIa pPEAyKLUH, EIUHCTBEHHOCTh
HOpMaJIbHOU ()OpMBI M ITPABUJIA €€ TOCTUKEHHUS, TIPEACTABICHNE PEKYPCUBHBIX (DYHKIIHUIA.

2. OcCHOBBI KOMOMHATOPHOTO aHAJTU3A.

Metox mnpou3BoAALIMX (YHKUMH, METOJ BKIIOUEHHH u wuckmoyeHuid. Konel ¢
UCTIpaBJIEHUEM OIINOOK. AllhaBUTHOE KOJUpPOBaHHE. MeTOoIbl CKaTUsl HH(OpMAIIH.




3. OcHoOBBI KpunTorpaduu.

3amaun obecrneyeHus KOH(OHUICHIIMATBEHOCTH U IIETOCTHOCTH HHpOpMaIHH. TeopeTruko-
MH(OPMALIMOHHBIN U TEOPETUKO-CIOAKHOCTHBIN MOAXO0/bI K OMPEeNIEHNI0 KPUMITOTrpapuiecKon
CTOMKOCTH. AMepukaHckuid cranmapt mmpposanuss DES wu  poccuiickuif  cranmapt
mudpoBanus qaHHeIX [OCT 28147-89. Cuctemsl mudpoBaHus ¢ OTKPHITHIM KitouoM (RSA).
Hudposas moanuck. MeToapl TeHEPALIUU U paclipeesIeH s KIIIOYeH.

[Ipaktudeckoe 3ansTue 2. DOpMalbHBIE S3BIKM M CIOCOOBI MX omucaHus. OCHOBBI
KOMOMHATOpHOTO aHanu3a. OCHOBBI KPUITOTpa(HH.

Knaccudukanust ¢popManbHbIX TpaMMaTUK. MeToj Tpou3BOASIIMX (DYHKIMH, METOI
BKJIIOUCHUN W uckaoueHud. Kombel ¢ ucnpaBieHneM omuOOK. AJdaBUTHOE KOJMPOBAHUE.
Metonsl cxxatusi uHbopManuu. 3amadn odecrneueHuss KOH(DUISHITMAIBHOCTH U 1ETOCTHOCTH
uHopmarnuu. TeopeTuko-WHPOPMAIMOHHBI M TEOPETUKO-CIOKHOCTHBIM  MOIXOIBI K
OTIPENICTICHUIO0 KPUMITOTPAPUIECKON CTOMKOCTH.

Tema 2. BoiuucaumenvHvle MQuiuHbl, CUCIEMbL U CEMU.

Jlekiust 3. ApXHTEKTypa  COBPEMEHHBIX  KoMmmbloTepoB.  Knaccugukanus
BbrancauTenbHbIX cucteM (BC) mo cmocoOy opraHu3anuu mapaielibHONH  0O0paOOTKH.
Haznauenue, apxuTekTypa W MNPUHIUIBI MOCTPOEHUS HH(DOPMALIMOHHO-BBIYUCIUTENbHBIX
cereit (MBC).

1. ApxuTeKTypa COBPEMEHHBIX KOMITbIOTEPOB.

Opranuzanuy NaMaTd U apXUTEKTypa MpoLEeccopa COBPEMEHHBIX BBIYUCIUTEIbHBIX
mammH. CTpaHWYHas W CErMEHTHAas OpraHu3alus BUPTyalbHON mnamsTH. Ksmi-mamsrs.
KoMmannHbeiii u apudMeTHYECKUN KOHBEWEpHI, NapallJIeIbHOE BBIMOJHEHUE HE3aBHCHUMBIX
KOMaHJ, BEKTOpHble  KomaHabl.  CrHenuanu3upoBaHHbIE — IPOLECCOPBl.  MalluHbI,
o0ecreunBaroIve BBIMOJTHEHUE BBIYMCICHUN, YIPABIAEMbIX MOTOKOM JaHHBIX. OpraHuzanus
BBO/1a-BBIBO/Ia, KAHAJIBI U TIPOLIECCOPHI BBOJA-BBIBOJIA, YCTPONUCTBA COMPSIKEHUS C 0ObEKTaMH.

2. Knaccudukamuss BeraucnutenpHbix cucteM (BC) mo cmocoOy opraHuzamnuu

napaiebHOi 00paboTKH.

MHoromnpoiieccopHble ¥ MHOTOMAIIMHHBIE KOMILUIEKCH. BbIYMCIUTENbHBIE KIIACTEPHI.
[Tpo6iieMHO-OpHEHTUPOBAHHBIE TMapalljielibHble CTPYKTYpbl: Marpuunble BC, cucronnyeckue
CTPYKTYpPBbI, HEUPOCETH.

3. Ha3nauenue, apxuTekTypa ¥ TNPUHIUIBI [OCTPOCHHUS HUH(DOPMALIMOHHO-

BeruncuTeNbHBIX ceteit (MBC).

JlokanbHble u rnodansabie UBC, TexHMYeCcKHe U POrpaMMHBIE CPEJICTBA OObEAMHEHUS
pa3iauuHbIX ceTeil. Meronel M cpenctsa mnepenaun naHHeix B MIBC, mpotokonsl nepenauu
naHHbIX. OcoOeHHOCTH apXuTeKTyphl JokainbHbIX cereil (Ethernet, Token Ring, FDDI). Cetb
Internet, nmomenHas opranuzamus, cemeiictBo mpotokoisoB TCP/IP. WudopmarmonHo-
BBIUMCIIUTENBHBIC CETH U pactpesiesieHHas o0padoTka nHGOpMaIuu.

[IpakTrueckoe 3ansTHE 3. APXUTEKTYpa COBPEMEHHBIX KOMITbIOTepoB. Kiaccudukarus
BerunciuTeNbHBIX cucteM (BC) mo cmocoOy opranmszanuy mapauielbHOW  00pabOTKH.
Haznauenue, apxuTekTypa W MNPUHIUIBI MOCTPOEHUS HH(DOPMALIMOHHO-BBIYUCIUTENbHBIX
cereit (MBC).

Komannmueii w  apudMeTHYECKUA  KOHBEHEpHI, MapajUieIbHOE  BBIMOJHEHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHabl. Criennaan3upoBaHHbIe MPOLECCOPbl. MallHbl,
o0ecreynBaroIye BBITOJHEHHE BBHIYMCICHUH, YIpPaBIsieMbIX MOTOKOM MaHHBIX. [IpobGiemHo-
OPUEHTHPOBAHHBIE TMapajule/ibHble CTPYKTYpbl: MaTpuuHbie BC, cHCTONMYECKHE CTPYKTYPBHI,
Helipocetn. MHGOpPMAIIMOHHO-BBIYMCIUTENLHBIE CETH W paclpeeneHHas o00paboTka
uHpOpMaLUH.



Tema 3. HA3zviku u cucmemvl npoepammuposanus. Texnono2ust paspabomxku npocpammHo20
obecneyeHus.

Jlexuust 4. SI3bIku ¥ cUCTEMBI TPOrPAMMUPOBAHMS.

1. $I3bIkM mporpaMMUpPOBAHHUSL.

[Ipouenypnsie s3piku nporpammupoBanus (Poptpan, Cu). OyHKIHNOHAIBHBIE S3BIKU
nporpammupoBanus  (Jlucm), gormueckoe mnporpammupoBanue (IIpomor), oOBekTHO-
OPUEHTHPOBAHHBIE SI3BIKH MPOTpaMMUpoBaHus (S1Ba).

2. Ilpouemypuble  s3bIKM  mporpaMMmupoBaHusi.  OCHOBHBIE  YIPaBISIOIINE

KOHCTPYKIIUH, CTPYKTypa MPOrpaMMBbl.

PabGora ¢ pJaHHBIMM: TIepeMEHHBIE M KOHCTAHTBI, THIBI JaHHBIX (OyJeBCKUH,
IEJIOUUCIICHHBIE, TJIABAIOIUE, CUMBOJIbHBIC, THUIIBI TUAla30Ha M MEPEUUCICHHS, yKa3aTelH),
CTPYKTYPHI JaHHBIX (MaccuBHI U 3anuck). [Iponemyps! (yHKIMN): BBI3OB MpOIEAYp, TEperayda
napameTpoB (TI0 CCBUIKE, [0 3HAYCHUIO, M0 Pe3yIbTATy), IOKAIN3aIUs IIEPEMEHHBIX, T0O0YHBIE
a¢pdexti. OOpaboTKa HCKIIOYUTENBHBIX CHUTyanui. bubmuorekn mpouenyp U HX
UCIIOJIb30BaHUE.

3. OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE.

Knaccel 1 00bekThI, HacaenoBanue, HHTepdeicol. [lonsaTrne 06 00bEKTHOM OKPYKEHHUU.
Pepnexcus. bubmmorekn kmaccoB. CpencrBa o00paOoTkM  OOBEKTOB (KOHTEHHEPHI H
UTEPaTOPHI).

4. PacnpeneneHHOE MPOrpaMMHUpPOBAHHE.

IIporteccst 1 ux cunxponusauus. Cemadopsl, MoHUTOpPHI Xoapa. OOBEKTHO-
OpUEHTUPOBaHHOE  pacmpenenceHHoe  nporpammupoBanue. CORBA.  IlapamnenbHoe
nporpamMmupoBaHue Haja oOmieil mamsatbio. Hutu. CranpmaptHbii uaTepdeiic Open MP.
PacnapamnenuBanue mociefoBateiabHbIX MporpamM. [lapaniensHoe mporpaMMupOBaHUE HaJ
pactipenenenHoi namsarteto. [lapaaurmer SPMD u MIMD. Cranaaptasiii uatepgeiic MPI.

5. OCHOBBI OCTPOECHUS TPAHCISATOPOB.

CTpykTypa ONTUMHU3UPYIOLIEro TpaHcasTopa. [IpomMexyTodyHble MpelCTaBICHUS
IPOrPaMMBI: TOCJIE0BATEILHOCTh CHMBOJIOB, TOCJIEI0BATEILHOCTh JIEKCEM, CHHTAKCHUECKOE
JiepeBo, a0CTPaKTHOE CHHTAKCHUYECKOE JIEPEeBO. YPOBHU INPOMEXKYTOUHOTO MPEICTABICHUS:
BBICOKUH, CPeIHUM, HU3KUI. DOPMBI TPOMEKYTOUHOIO IIPEACTABICHUS.

[IpakTnueckoe 3aHsitue 4. AHaIM3 HWCXOJHOM MPOrpaMMbl B  KOMIIMJIATOPE.
Ontumu3anys nporpamMm npu ux komnuisiuu. [loctpoenne rpada 3aBucumocteit. ['eneparus
00BEKTHOTO KOJIa B KOMIIHJISATOPAX.

ABTOMaTHBIE (pEryyspHbIe) TpaMMAaTUKd U CKAaHUPOBAaHUE, KOHTEKCTHO CBOOOJHbBIE
rpaMMaTUKU U CHUHTAaKCHYECKHI aHanmu3, OpraHu3ainus TaOJHuIbl CHUMBOJOB MPOTPaMMBbL,
uMerolel OouHyro CcTpykTypy, xem-pyHkuumu. Hucxomsmme (LL(1)-rpammarnku) u
Bocxomsmue (LR(1)-rpamMMaruku), MeTOABl CHHTAKCHYECKOTO aHanu3a. ATpuOyTHBIE
rpaMMaTUKU M CEMAaHTUYECKHE MPOrpaMMbl, TMOCTPOEHHE aOCTPAKTHOTO CHHTAKCHYECKOIO
JepeBa. ABTOMAaTHYECKOE MOCTPOCHHE JIEKCHMYECKMX M CHHTAKCUYECKMX aHAIMW3aTOPOB I1O
dbopmanbHBIM onucaHusaM rpammaTtuk. Cuctemsl lex u yacc. Cucrema Gentle.

OnTtumuszanus 6a30BbIX OJIOKOB, YUCTKA LUKJIOB. AHAIN3 TpadoB MOTOKA yIPABICHUS U
NOTOKa JaHHbIX. OTHOIIEHNE TOMUHUPOBAHUS U €r0 CBOMCTBA, MOCTPOCHHUE TPAHUIIBI 00IacTH
JOMUHUPOBAHUS BEPILINHBI, BbIICTICHUE CUIIBHO CBSI3aHHBIX KOMIIOHEHT rpada.

[lepeBon mporpammbl B SSA-mpencraBieHne W obpatHo. [noGanpHas wu
MEXIpOIlelypHas ONTUMH3ALMS.

[lepenactpanBaembie (retargetable) kommusaTopsl, gee (Habop kKommuiasTopoB Gnu).
[Tepepabotka TepMoB (term rewriting). I[IpuMeHeHWE ONTHMH3AIMOHHBIX 3BPUCTHUK
(IenoYnCIeHHOE IpOrpaMMHUpPOBAHHE, JTMHAMUYECKOe IPOrpaMMHUPOBAHUE) ISt
ABTOMATHYECKON TEeHepalnu reHepaTopoB oObekTHoro koxa (cucrembl BEG, Iburg u ap.).



MaimHHO-OpHEHTUPOBAHHbIE A3BIKH, A3bIK accembiepa. [IpencraBienne MalIMHHBIX KOMaH U
koHcTaHT. Komannel Tpancimaropy. KX Tumbl, npuHuunsl peanusanud. MakpocpeacTsa,
MaKpOBBI3OBbI, S3BIKM  MAKpOOIIPEACICHHUM, YCIOBHAs  MAakKpoOreHepauus, [PUHLIMIIBI
pean3anuy.

Jlexnus 5. TexHomorust pa3pabOTKH MPOrPaMMHOI0 00ECTICUCHHS.
1. Cucremsl nporpammupoBanus (CII). Ilakersr npuxnagseix nporpamm (ITIIIT).
TexHomorust pa3pabOTKU M COMPOBOXKICHHS IPOTPaAMM.

Tunosble komnoHeHTb! CII: SA3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBSI3€H, OTJIATUMKH,
TEKCTOBBIE peAakTopel. MoaynbHOe mporpaMMmupoBanue. Tumbl monyneil. Cps3bpiBaHHE
MOJyJIEH IO YIIPABJIEHUIO U NaHHBIM.

2. IMaxerts! npukinagasix nporpamm (ITIIIT).

CucremHass yactb W HamoyHeHue. SI3piku oOmeHust c¢ IIIIII. Mammnuas rpaduxa.
CpencTBa noaaep KK MalIMHHOM rpaduku. ['padudeckue nakeTsl.

3. Texuomnorust pa3pabOTKH U COMPOBOKICHUS MMPOTPAMM.

JKu3HeHHBI MK IporpaMMbl. OTalbl pa3paOOTKH, WHKAICYJIALNHU, 33/1aHUS THUIIOB.
Monynu, B3aNMOAEHCTBAE MEXY MOLYJISIMU, HEPAPXUYECKUE CTPYKTYPBI IPOIPAMM.

[Ipaktuuyeckoe 3anstue 5. OtTnanka, TECTUPOBAHUE, BEPUPHUKAIMS M OICHUBAHUE
CJIOKHOCTHU MPOrpaMM. MeTo Il cieln(hUKALUH IPOrPaMM.

['enepanust TectoB. Cuctemsl renepaiuu tectoB. Cpesbl nporpamm (slice, chop) um ux
IPUMEHEHHE IIpU OTIAAKE IPOrpaMM M UId TEHEpaluuu TEeCTOB. MeTonbl IPOBEPKHU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BHU3yajlbHOE IporpamMmupoBaHue. Pazpaborka
noJjb30Barenbckoro uHtepdeiica, crangapt CUA, MyabTHUMEIHHbIE cpenbl HHTEp(ercHOro
B3aUMOJICUCTBUSL.

Paznen 2. OnepanonHubie cucteMbl. MeTOIbl XpaHEHHUs JAHHBIX U JOCTYNa K HUM.

Opranmzanus 0a3 TaHHBIX U 3HAHUH. 3alUTa JAaHHBIX U TPOTPAMMHBIX CHCTEM.

Tema 4. Onepayuonnvle cucmembi.

Jlexuust 6. Pexumbl (QYHKIIMOHUPOBAHHSI BBIYMCIUTEIBHBIX CHUCTEM, CTPYKTypa M
(GYHKIINH ONEpaIOHHBIX CUCTeM. BUabI mporieccoB U ynpapieHus uMu B coBpemeHHbIx OC.
[TapannenbHble MPOLECCHI, CXEMBI IOPOXKICHUS U YIIPaBICHUS.

1. Pexumbl (yHKIIMOHUPOBAHUS BBIYMCIUTENBHBIX CHCTEM, CTPYKTypa u (DyHKIUU

OTEPALIMOHHBIX CUCTEM.

OcHoBHbIE 070K ¥ Monynd. OCHOBHBIE CPEJCTBA allapaTHOW MOACPKKH (PYHKITUN
onepanroHHbix cucreM (OC): cuctema mnpepeiBaHUHN, 3alIUTa MaMITH, MEXaHU3MBbI
npeoOpa3oBaHus aJpecoB B CHUCTEMax BHUPTYaJbHOM MaMsTH, YIOpaBlIeHWE KaHalaMH U
nepupepuiHbIMU YCTPOMCTBAMH.

2.  Bunpl mporieccoB U yrpaBiieHUs UM B coBpeMeHHbIX OC.

[IpencraBnenre mpoLECCOB, UX KOHTEKCTBI, HEPAPXUU IMOPOKIACHHUS, COCTOSHHUS U
B3auMoOJICicTBHE. MHOT03a/1auHblii  (MHOTONIPOTPaMMHBIN) peXuM  paboTel. Komanmawl
ynpasieHus npoieccamu. CpeacTBa B3auMOACHCTBUS po1ieccoB. Mojienb KIMEHT-CEpBEP U €e
peanuzanus B coBpeMeHHbIX OC.

3. IlapannenbHble MPOLECCHI, CXEMBI IOPOKIECHUS U YIIPABJICHHUS.

Opranu3zanus B3anMOJEHCTBUS MKy MapajuIeIbHbIMA U ACHHXPOHHBIMHU ITPOLIECCAMMU:
0o0OMeH COOOIIEeHUsIMU, OpraHU3alus MOYTOBBIX ALIUKOB. Kputnueckue y4acTku, MPUMHUTHBBI
B3aMMOMCKITIOYECHHUS TPOLIEeCCOB, ceMadopsl JleiikcTphl u ux pacumpenus. [IpoGiema Tynukos
IIPY ACUHXPOHHOM BBIMIOJIHEHUHU TPOILIECCOB, aJTOPUTMBI OOHApPYKEHUS M IPEAOTBpAILlEHUs
TynukoB. OrnepanvoOHHbIE CpPEACTBAa YIpaBJICHUs IMpollecCaMd NpH HMX pealu3alud Ha



NapajuleJbHBIX W PaclpeAeNeHHBbIX BBIYUCIUTENBHBIX CHUCTEMAaX M CETAX: CTaHAApPTHl U
nporpammuseie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTnueckoe 3aHaATHE 6. VYIpaBieHHe [OCTYNOM K JaHHbBIM. Ontumuzanus
MHOT033a49HOM pabOThl KOMITBIOTEPOB. Y JAJIGHHBIH TOCTYI K pecypcaM CETH.

OnHOypOBHEBbIE M MHOTOYPOBHEBBIE JUCHUIUIMHBI IUKIUYECKOTO OOCITYKUBAHUS
IPOLIECCOB Ha LIEHTPAJIbHOM IPOLIECCOpE, BHIOOP KBaHTA. YTpaBICHHE AOCTYNOM K JaHHBIM.
QaiinoBasi cucTema, OpraHu3alys, paclpeieieHne JUCKOBON maMsTH. YIpaBieHHe 0OMEHOM
JaHHBIMA MEXIYy JHCKOBOW U ONEPAaTUBHOM maMsThio. Pabodyee MHOXKECTBO CTpaHUIL
(cerMeHTOB) MpOrpamMMbl, aJTOPUTMBI €r0  ONpeAeNieHUs. YIpaBlieHHE BHEIIHUMU
ycrpoiictBamu. ONTUMH3AIMS MHOTo3aadyHod  paboThl  KOMIbIOTepoB. OrnepannoHHbIE
cucteMbl Windows, Unix, Linux. OcoOeHHOCTH OpraHu3anud, MpPeJoCTaBIIIEMbIC YCIyTH
MOJIB30BAaTEIbCKOIO  B3auMOAECHCTBUA. OIEepallMOHHBIE CpPEACTBA YIPABICHUS CETSAMH.
OTaJloHHAass MOJENb B3aUMOACWUCTBUS OTKPBITBIX cucteM ISO/OSI. Mapmpyruzanus u
ylpaBJIeHUE IOTOKaMHU JJaHHBIX B ceTH. JlokanbHble U riaobansHble ceTH. CereBble OC, MozeNb
KJIMEeHT- cepBep, cpeactBa ympasieHus cerssmu B OC UNIX, Windows NT. CewmeiicTBO
npotokosnioB TCP/IP, crpykrypa u tumsl IP-agpecoB, momennas aapecauuss B Internet.
Tpancnoptabie potokosibl TCP, UDP. VY ananennsiii qoctyn kK pecypcam cetu. OpraHuszanus
AIIEKTPOHHOM MOUTHI, TenekoHpepeHuid. [Iporokonsl nepenaun daiinos FTP u HTTP, sa3bik
pa3mertku runeprekcra HTML, pa3paborka WEB-ctpanun, WW W-cepBepsl.

Tema 5. Memoowt xpanenusi danHvlx u 0ocmyna K vum. Opeanusayus 6a3 OGHHLIX U 3HAHUI.

Jlexmus 7. MeToasl XpaHeHUs JaHHBIX U JocTyna K HUM. Opranu3anus 0a3 JaHHBIX U
3HAHUMU.

1. Meroasl XpaHeHUs1 JaHHBIX U JOCTYIa K HUM.

Konnernius tuna nanHbix. AGCTpakTHBIC TUTBI JaHHBIX. OOBEKTHl (OCHOBHBIC CBOMCTBA
U OTIWYHUTENbHBIC TNpu3Haku). OCHOBHBIC CTPYKTYpPhI JAaHHBIX, aNTOPUTMBI OOpabOTKH U
noucka. CpaBHHUTENbHAs XapaKTEPUCTHUKAa METOJIOB XPAaHEHMS W NOMCKA JAHHBIX. IOHATHUSA
PENAMOHHON U OOBEKTHOM Mojenel JaHHBIX. TeopeTuyeckre OCHOBBI PEISIIMOHHONW MOJENN
nanHeix  (PIM). PensumonHass anreOpa, pensiuoHHOE wucuyucieHue. DyHKIMOHAIbHBIC
3aBUCUMOCTH W HopManuzauus otHomeHud. CASE-cpenctBa M WX HUCHOJIB30BAaHHE MPHU
npoekTrupoBaHuu 6a3bl naHHbIX (B/1).

2. Opranuzanus 6a3 JaHHBIX U 3HAHUH.

S3p1k 6a3 ganabx SQL. CpenctBa onpeaeneHus U u3MeHeHus1 cxembl bJ1, onpenenenus
orpaHnyeHu 1enoctHoctd. KonTpons noctyma. CpeacTtBa MaHHUIYJIMPOBAHUS JIAHHBIMH.
Crangaptel s3bIk0B SQL. MHTepakTuUBHBIN, BCTpOEHHBIM, AuHaMuueckuid SQL. OcHOBHbIE
NOHSTHUSI TEXHOJIOTUU KIIMEHT-cepBep. Xapakrtepuctuka SQL-cepBepa u knmeHra. CereBoe
B3aMMOJIeicTBHE  KJIMeHTa U cepBepa.  VHPOPMAIMOHHO-TIOMCKOBBIE  CHUCTEMBI.
Knaccudukanus. MeTopl peanu3ainuy U yCKOPSHHsI OUCKA.

IIpaktueckoe 3ansTue 7. MeToasl XpaHEHUS MOAaHHBIX M JOCTyIa K HUM.
Opranuzanus 6a3 JaHHBIX ¥ 3HAHUH.

Opranu3anus u npoektupoBanue Gpuzndeckoro ypoBHs bJ[. MeToasl nHACKCHPOBAHUS.
O06o0meHHas apXuTEeKTypa, COCTaB U (DYHKIIMU CUCTEeMbI yrpaBiieHust 6a30ii qaHHBIX(CYB/).
XapakTepucTuka CcoBpeMeHHbIX TexHosoruii bJI. OcCHOBHbIE TPUHLUIBI YIpPaBJICHUS
TPaH3AKUHUSAMH, )KYPHAIU3ALUEN! U BOCCTAHOBIICHUEM.

Meroabsl TpeACTaBICHHMS 3HAHUW: TPOLENYpPHbIE MPEACTABICHUS, JIOTUYECKUE
MPEIICTAaBICHUS, CEMaHTUYECKHE ceTH, (peMbl, CHUCTeMbl MPONYKIUH. HTEerpupoBaHHBIC
METO/Ibl MPECTABICHUS 3HAHUM. SI3BIKM MpeacTaBieHUsl 3HaHUM. ba3bl 3HaHM. DKCHEpPTHBIE
cucteMbl (DC). Oo6mactm npumenenuss OC. Apxutektypa OC. MexaHU3MBl BBIBOJA,
NOJCUCTEMBbl O0OBSCHEHHs, oOmeHus, mnpuodperenuss 3HaHuil OC. JKu3HEHHBIH UK
3KcnepTHOM cuctemsl. [Ipumepsl KoHKpeTHBIX DC.



Tema 6. 3awuma OaHHBIX U NPOSPAMMHBIX CUCTIEM.

Jlexuus 8. 3amuTa JaHHBIX U TPOTrPAMMHBIX CUCTEM.

1. AnnapaTHble U IpOrpaMMHBIE METO/IbI 3AIIUTHI JAHHBIX U IPOTPAMM.

AnmapaTHble U MPOrpaMMHbIE METO/IbI 3aIUThl JAaHHBIX U MPOrpaMM. 3aluTa JaHHBIX
U TIPOTPaMM C ITOMOIIBI0 HTU(PPOBAHUS.

2. 3ammTa oT HecaHKuoHupoBaHHOTO noctyna B OC Windows NT.

3ammra OT HecaHkiuoHupoBaHHoro nocryna B OC Windows NT. Cucrema
0€30MacHOCTH M pa3rpaHudeHust nocryna k pecypcam B Windows NT. daiinoBas cuctema
NFTS u cepeucet Windows NT.

3. 3ammra OT HECAHKIIMOHUPOBAHHOI'O KOMIMPOBAHMSL.

3amuTa OT HECAaHKUHMOHUPOBAHHOIO KOMMpPOBaHMWS. MeToabl NIPOCTAaHOBKU HE
KOIUPYEMBIX METOK, HACTPOMKA yCTaHaBIMBAEMOW IIPOrpaMMbl Ha KOHKPETHBIH KOMIIBIOTED,
HACTpoOWKa Ha KOH(UTypaluio 000PyI0BaHUS.

[IpakTueckoe 3aHsATHE §. 3alIUTa JAHHBIX U IPOrPAMMHBIX CHCTEM.

3ammTa OT pa3pylalMX MTPOTPaMMHBIX BO3JEUCTBUM. BpenoHOCHBIE MPOrpaMMBbl U UX

kinaccupukanus. 3arpy3odyHble W (paiJoBble BHUPYCHI, IPOTPAMMBI-3aKJIaIKU. MeToIbI
oOHapyXeHHsI W YAaJeHUS BUPYCOB, BOCCTAHOBJIEHHUS MPOrpaMMHOro obecriedeHus. 3alura
uHpopmanuu B BerunciauTenbHbIx cetax Novell Netware, Windows NT u np.

4. OueHoYHbIe CpeICTBA JJIA TEKYLIero KOHTPOJIsl YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHHS IV CHUILIHHBI (MOXYJIA).

@opMBl M BHUABI KOHTPOJISI 3HAHWM AaCHUPAHTOB, IIPEIYCMOTPEHHBIE II0 JAaHHOHN
JUCIUILIMHE: TeKYIUN KOHTPOJIb U IPOMEXKYTOUHAs aTTecTanus (3a4er).

Kputepun nosnyuenus 3adera 1o JUCLHUIUIMHE:

- OIICHKa <«3auTEHO» CTaBUTCS, €CIH acCIUpaHT I[IyOOKO M TMPOYHO YCBOWJ BECh
IIPOrpaMMHBIM MaTepHall, UCUEPIBIBAIOLIE, [10CIEI0BATENBHO, IPAMOTHO U JIOTUUECKU CTPOIHO
€ro Hu3Jaraer, He 3aTpyJHSeTCs C OTBETOM IIpH BUJIOM3MEHEHHH 3aJaHusi, CBOOOIHO
CHpaBIISIETCS € 3a/la4aMy M MPAKTUYECKUMHU 33JaHUSMH, NPABUIHLHO OOOCHOBBIBAET MPHUHATHIC
pEIICHUS, YMEET CaMOCTOSTEIFHO 0000IIaTh U U3JIaraTh MaTepuall, He TOMyCKast OIINOOK;

- TBEPAO 3HAET NPOrpaMMHBIA MaTepual, 'PaMOTHO U IO CYILECTBY H3JIaraeT €ro, He
JIOTIYCKaeT CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MOKET MPAaBWIBHO MPUMEHSTH
TEOPETUYECKHE TOJIOKEHHUsI M BJIaJeeT HEOOXOJUMBIMH YMEHHUSMU M HAaBBIKAMH IIpH
BBIMOJTHEHUH MMPAKTUYECKUX 3a]IaHUM;

- €CJIM aCIUPAHT OCBOWJI TOJILKO OCHOBHOW MaTepHajl, HO HE 3HAeT OTACIbHBIX JeTalleH,
JOTyCKaeT  HETOYHOCTH,  HEJOCTaTOYHO  NpaBUIbHbIE  (OPMYIHPOBKHM,  HapyllaeT
IIOCJIE0BATENBHOCTh B M3JI0’KEHUHU MPOTrPaMMHOIO MaTepuaja U HCHBITHIBACT 3aTPyJHEHUS B
BBIMIOJTHEHUH MPAKTUYECKUX 3a/laHuM.

3aueT cuuTaeTcd HE CHIAHHBIM, €CJIM AacCHUpPaHT HE 3HAET OTAENIBHBIX pa3/eiioB
IPOrpaMMHOT0 MaTrepHasa, JOMYCKaeT CYHUIECTBEHHbIE OUIMOKH, ¢ OONBIIUMU 3aTPyAHEHUSIMU
BBITIOJIHSET, TM00 HE MOXKET CAMOCTOSITENILHO BBIMOJIHUTH MIPAKTHUECKUE 3a/IaHUSL.

4.1. IlpumepHbIi IEpeYEHb BOIIPOCOB K 3aUETY

Anrebpa JOTHKH.
Otnomenns u pyHKIuH. OTHOLICHUS YACTUYHOTO MOPSAKA.

1. TlonsiTHe anropuT™Ma U €ro yTOUYHEHUsI.
2. lloHsiTHE CIIOXKHOCTU AITOPUTMOB.

3. Kiaccer P u NP.

4. ABTOMATBHI.

5.

6.



7. ®opmanbHBIC SI3BIKH U CLIOCOOBI MX OMHCAHUS.

8.  Kogpl ¢ ucnpaBiaeHuemM omuOoK. MeToapl cxatus HHGOPMAITIH.

9.  OcHoBbI KpunTorpaduu.

10. ApxuTekTypa COBPEMEHHBIX KOMITBIOTEPOB.

11. Knaccuduxamus BEIYUCIUTETHHBIX CHCTEM.

12. Ha3Hauenwue, apXUTEKTypa U MPUHITUIIBI TOCTPOCHUS WH(OPMAITMOHHO-BBIYUCIUTEIbHBIX

ceTel.

13. TIporokoJibl mepesayn JaHHbIX.

14. Ocobennoctu apxuTeKTyphI JokanbHbIX ceTer (Ethernet, Token Ring, FDDI).
15. Certs Internet, momeHHas opranuzaiys, cemeiictso mporokosiaos TCP/IP.
16. $I3pIkM IpOrpaMMUpPOBAHHUSL.

17. PacnpeneneHHOe NPOrpaMMHUPOBAHHUE.

18. TNapamnenbHoe MpOrpaMMHPOBAHUE HAJl OOIIEH MaMATHIO.

19. TlapamnenbHOE MPOrpaMMUPOBAHUE HAJl paCIIPEACICHHON MaMSThIO.

20. OCHOBBI IOCTPOEHUS TPAHCISATOPOB.

21. IlakeTsl MPUKIATHBIX TPOTPAMM.

22. Ornaaka, TECTUPOBAaHUE, BEpUPHUKAIHS U OLIEHUBAHHUE CIIOKHOCTHU MPOTPAMM.
23. Meroapl crienuPuKauy MporpamMm.

24. Bupasl IpoOLECCOB U yNpaBiIeHUs UMH B coBpeMeHHbIX OC.

25. IlapamienbHble MPOLECCHI, CXEMbI MOPOXKACHUS U YITPABIICHHUS.

26. YnpaBieHHE JOCTYIIOM K JaHHBIM.

27. YnupaBieHHUE BHEIIHUMHU YCTPOHCTBAMH.

28. OnTumu3anus MHOT033aJauHON PaboThl KOMIIBIOTEPOB.

29. OmnepallMOHHBIE CPEJICTBA YIIPABJICHUS CETIMH.

30. YnaneHHBIN IOCTYI K peCypcaM CETH.

31. KoHnennusa Thia JaHHBIX.

32. OCHOBHBIE CTPYKTYpPbI JaHHBIX, AITOPUTMBI 00PaOOTKH U TOUCKA.

33. OcHOBHBIEC TIOHATHS PEIAIIMOHHON U OOBEKTHOW MOJCIICH JTaHHBIX.

34. XapakTepucTuKa COBpeMEHHbIX TexHosnoruit b/1.

35. S3wik 6a3 marHBIX SQL.

36. MHpOpMAITMOHHO-TIONCKOBBIE CHCTEMBI.

37. Metonbl IpeACTaBICHUS 3HAHUM.

38. DKcnepTHbIE CUCTEMBI.

39. AnmapaTHbI€ U IPOrPAMMHBIE METO/IbI 3aIUTHI JAHHBIX U TPOTPAMM.
40. 3amuTa OT HECAHKLITUOHUPOBAHHOI'O KOIIMPOBAHUSI.

41. 3ammTa OT pa3pylaronMX TPOrPaMMHBIX BO3JECHCTBUH.

42. 3amuta vHGOPMAIUH B BBIYUCIUTEIHHBIX CETAX.

5. VY4eOHo-meToguyeckoe ¥ HHPOPMALMOHHOEe o0ecrmedyeHHe IUCHMUILIUHBI

(MoayJisn).

5.1. PexomeHnoyemas 0OCHOBHAs Tumepamypa.

Ha3zBanue

Uepupimes, C. A. TlpuHIUNbBL, TATTEPHBI U METOAOJIOTUU Pa3pabOTKH MPOrPaMMHOTO
oOecrieueHus: ydeOHoe mocobme mua  By3oB/ C. A.UYepubimeB. — Mocksa:
[13natensctBO FOpaiit, 2022. — 176 c. — (Beicmiee o6pa3oBanue). — ISBN 978-5-534-
14383-6. — Tekct: anexkTpoHHbid // OOpa3oBarenbHas miargopma FOpait [calT]. —
URL: https://www.urait.ru/bcode/497029

HosukoB, @. A. CHUMBOJIMYECKUNA NCKYCCTBEHHBI MHTEIIEKT: MATEMAaTUYECKUE OCHOBBI
pencTaBleHUs] 3HaHUW: ydueOHoe mocobue st By3oB/ @D. A. HoBukoB. — Mocksa:

[13naTenscTBO FOpaiit, 2022. — 278 ¢. — (Beicmiee obpazoBanue). — ISBN 978-5-534-




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

5.2. PexomeHnoyemas 0OnonHUmMeNbHAs Iumepamypa.

Ha3zBanue

CremanoB, A.A. OT MareMaTUKu K 00OOIIIECHHOMY TTPOTPaMMHUPOBAHUIO [ DIIEKTPOHHBIN
pecypc] / A.A. Crenanos, [[.3. Poy3. — Dnekrpon. gan. — Mocksa : JIMK Ilpecc,
2016. — 264 c. — Pexum noctyma: https://e.lanbook.com/book/97345. — 3arn. ¢
JKpaHa.

Anamenko, M.B. OCHOBBI KJIaCCHYECKON KPHIITOJOTHHU: CEKPEThI IMH(PPOB U KOJOB
[DnexkTpoHHBIN pecypc] — DnektpoH. aaH. — Mocksa : JIMK Ilpecc, 2016. — 296 c.
— Pesxxum mocryna: https://e.lanbook.com/book/82817. — 3ari. ¢ skpana.

Hpesc, FO.I'. Texnuueckue W MmporpaMMHBIE CPEACTBA CHUCTEM PEATbHOTO BPEMEHH
[DnexkTpoHHBIN pecype] : yued. — DOnekTpoH. maH. — MockBa : M3pmatenbcTBo
"Jlabopatopus  3Hammi", 2016. — 337 c¢. —  Pexum  gocryma:
https://e.lanbook.com/book/70691. — 3ari. ¢ skpaHa.

Kpy3 P.JI., CTpyKkTyphl JaHHBIX ¥ TPOCKTUPOBAHUE MpOrpaMM [DIEKTPOHHBIN pecypc] :
yueb. mocodue — DnekTpoH. naH. — Mocksa : M3natensctBo "Jlaboparopus 3HaHMA",
2017. — 768 c. — Pexum noctyma: https://e.lanbook.com/book/94149. — 3arn. ¢
HKpaHa.

[Terpenko, I1.b. MeTponoruueckoe obecrieueHne 3amuThl HHGOPMAIUU [ DIEKTPOHHBIN
pecypc] : y4eb. mocobue / IL.b. Tlerpenko, A.B. CyxopykoB. — DIEKTpOH. JaH. —
MockBa : MITY wum. H.D. baymana, 2011. — 153 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/62066. — 3ari. ¢ skpaHa.

[Manprun, B.®. MuadopmanronHas 0e30MacHOCTh [DJIEKTPOHHBIA pecypc] : yueo.
nocobue — InektpoH. gaH. — Mocksa : JIMK Ilpecc, 2014. — 702 c. — Pexum
nocryna: https://e.lanbook.com/book/50578. — 3ari. ¢ ’3xpana.

[Hanerun, B.®. 3amumra uHQOpMaIUM B KOMIBIOTEPHBIX CHCTEMax U CETIX
[DnexTpoHHbI pecypc] : yueb. mocodne — InexTpoH. naH. — Mocksa : JIMK Ilpecc,
2012. — 592 c¢. — Pexwum pgocrtyma: https://e.lanbook.com/book/3032. — 3arm. ¢
JKpaHa.

by6noB, B.A. MWudopmaruka u wuHbopmanus. 3HAKOBO-CUMBOJBHBIM  aCIIEKT
[DnexTponHbIi pecypc] : MoHOTrpadus — DnaekTpoH. gaH. — Mocksa : M3gaTenbcTBo
"Jlaboparopuss ~ 3Hanmit", 2015. — 323 ¢. — Pexum  goctyna:
https://e.lanbook.com/book/66117. — 3ari. ¢ 3xpaHa.

Porren6epr, K.®. Cynepkommsiorep u3 Bamero IIK. Kak ogHoBpeMeHHO paboTaTh B
HECKOJIBKMX CHCTEMax Ha OJIHOM KOMIIbIOTEpE. 3amyCK OJHOM CHCTEMBI BHYTPH APYIroOi
Kak OOBIYHON mporpammbsl. BupryanbHble MamuHbl [DnekTpoHHBIH pecype] / K.O.
Porren6epr, P.I'. IIpokau. — DnextpoH. nan. — Cankr-IletepOypr : Hayka u TexHuka,
2011. — 224 c¢. — Pexum npoctymna: https://e.lanbook.com/book/49624. — 3arn. ¢
JKpaHa.

10.

Iernos, A.}O. Mogenu, MeToapl M CpeICTBAa KOHTPOJISL JOCTyla K pecypcam
BBIYMCIIMTEIIBHBIX CUCTEM [DIIEKTPOHHBIN pecypc] : y4ed. mocobre — DIEeKTPOH. JIaH.
— Camnkr-Ilerepoypr : HUY HUTMO, 2014. — 95 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/70924. — 3ari. ¢ ’xpaHa.

11.

3ammra ot xakepoB Web-npunoxenuii [dnexrponnsiii pecype] / 1. @oppuctan [u ap.].
— OnekrtpoH. nan. — Mocksa : JIMK Ilpecc, 2008. — 496 c¢. — Pexum pocryna:
https://e.lanbook.com/book/1116. — 3ar. ¢ sxpaHa.

12.

®ocrep, . 3amura oT B3IOMa: COKETHI, IKCIUIONTHI, shell-kon [DnexkTpoHHBINH pecypc]
— OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2008. — 784 c¢. — Pexum goctyna:
https://e.lanbook.com/book/1117. — 3arux. ¢ 5kpaHa.




13.

Cremanenko, C.A. MynpsTumnponeccopubie cpeasl cynepOBM. MacmrabupoBanue
3¢ deKTUBHOCTH [DNEeKTPOHHBIN pecypc] : MOHorpadus — DIeKTpoH. 1aH. — MOCKBa :
®dusmarnut, 2016. — 312 ¢. — Pexum gocryna: https://e.lanbook.com/book/91146. —
3ari. ¢ sKpaHa.

14.

OxkynoB, C.M. AGcTpakTHBIC THUIIBI JAHHBIX [DJIEKTPOHHBIN pecypc| — DIEKTPOH. JaH.
— MockBa : UznatensctBo "JlaGoparopus 3uanmit", 2016. — 253 c. — Pexum
nocryna: https://e.lanbook.com/book/84085. — 3ari. ¢ sxpana.

15.

OcumnoB, I'.C. Metoapl HMCKYCCTBEHHOTO UHTEIEKTa [DIEKTpOHHBIA pecypc]
MoHoTpadust — DNeKTpoH. naH. — Mocksa : @uszmariut, 2011. — 296 ¢. — Pexum
nocryma: https://e.lanbook.com/book/59611. — 3arn. ¢ skpana.

16.

OxkynoB, C.M. JluHamudeckoe MNporpaMMUpPOBAaHHUE [DIEKTPOHHBIN pecypc]| : yueo.
nocodue / C.M. Okynos, O.A. IlectoB. — DaekTpoH. naH. — Mocksa : M31aTenscTBo
"Jlabopatopus  3Hamumi", 2015. — 299 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/66114. — 3ari. ¢ skpaHa.

17.

Menwsuukos, I.A. UadopmanmonHas 6€30MacHOCTh OTKPBITBIX CUCTEM [ DJIEKTPOHHBIN
pecypc] : yue6. — Dnektpos. gan. — Mocksa : ®JIMHTA, 2014. — 448 ¢. — Pexum
nocryna: https://e.lanbook.com/book/48368. — 3ari1. ¢ ’3xpana.

18.

3narononsckui, J.M. IlporpammupoBaHue: THNOBBIE 3a7aud, AJITOPUTMBI, METOJBI
[DnexTponHbIi pecypc] — DnekTpoH. n1aH. — Mocksa : U3parensctBo "JlabopaTopus
sHanuii", 2015. — 226 c¢. — Pexum mocryma: https://e.lanbook.com/book/70753. —
3ar. ¢ dKpaHa.

19.

3aitieB, K.C. Ilpumenenue w™eromoB Data Mining ais MOANEPKKH TPOIECCOB
ynpasierus: [T-ycnyramu: ydyeOHOe mocoOue [DneKTpoHHBIH pecypc] : yued. mocodue
— OnexkTpoH. n1aH. — Mocksa : HUAY MUOU, 2009. — 96 c. — Pexum nocryna:
https://e.lanbook.com/book/75805. — 3ari1. ¢ axpaHa.

20.

Knanos, A.A. ABTOHOMHBIN UCKYCCTBEHHBIN WHTEUICKT [ DJIEKTPOHHBINA pecypc] : yueoO.
nocobue — DnekTpoH. naH. — Mocksa : M3natensctBo "Jlaboparopus 3nanuit", 2015.
— 362 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/70761. — 3armn. ¢ skpana.

21.

l'aBpunoBa, W.B. HWccrnenoBarenbckas TOATOTOBKA OyayIIMX —CHEIUAIKMCTOB IIO
MH(POPMAIIMOHHBIM TEXHOJIOTUSIM [DJEKTpOHHBIM pecypc] : MoHorpadus / W.B.
I'aBpunoBa. — OnektpoH. gaH. — Mocksa : @®JIMHTA, 2017. — 115 c¢. — Pexum
nocryma: https://e.lanbook.com/book/104904. — 3ari. ¢ skpana.

22.

I'yn, A.K. CunTteTnueckas BEIUMCIMNMOCTD: yueOHOe mocodue [DIeKTPOHHEIN pecypc] :
yueb. mocobue — OnextpoH. maH. — Omck : OmI'Y, 2016. — 152 c. — Pexum
nocryma: https://e.lanbook.com/book/89974. — 3arn. ¢ skpana.

23.

I'eprens B.II. Teopus m mpakThka TMapauiebHBIX BBIUHUCICHUN: ydeOHOE mocolue.
Mocksa: Uuteprer-Yuusepcurer Unpopmannonusix Texnonoruit (MHTYUT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpoepammmuoe obecneuenue, npogeccuonarvuvle 6a3vl OAHHLIX U UHDOPMAYUOHHbIE
CNpasouHble CUCMeMbl, UHIMEPHEeM-PeCcypChbl.

Ne

IlepeyeHb NporpaMMHOro odecrnedeHusi, NpogecCHOHATbHBIX 023 TAHHBIX U
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HHTEPHET-PECYPCOB

[Tepeuens mporpaMMHOT0 0OeCTICUeHUS

[Taket opucHbIx mporpamm Microsoft Office

2.| Onepanmonnas cucrema Windows
[lepeuens ObC
1.| Hayunas Oubnmorexka Yysl'Y [Onektponnsiii pecypc]. — Pexum pgocryna:
http://library.chuvsu.ru
2.| DnextporHo-6ubmoreyHass cucrema IPRBooks [Dnektponnbrii pecypc]. — Pexum

nocryna: http://www.iprbookshop.ru




3.| O6pazoBarenbHas maaThopma «HOpalT»: s By30B M CCY30B [ DJIEKTPOHHBIN pecypc]. —
Pexxum noctyna: https://www.urait.ru
HNHTepHeT-pecypchl

1. Ennnoe okHO K 00pa3oBaTeNbHBIM pecypcaM [DIeKTpoHHbBIN pecypc]. — Pexum mocryna:
http://window.edu.ru

2. Poccuiickas rocypapcTBeHHas Oubimoreka [ DnekTpoHHbIH pecype]. — Pexxum nocryma:
http://www.rsl.ru

3. Poccuiickas HannoHanbHas 6MOIMOTEKA [ DIEKTPOHHBIN pecypc]. — Pexum goctyna:
http://www.nlr.ru

4. Hayunas snexktponnas oubnuorexa «Knubepnennnkay [ DneKTpoHHbIN pecypc]. — Pexxum
nocrtyna: http://cyberleninka.ru

5. bubnuorpaduueckas u pedpepatuBHas 6aza TaHHBIX «Scopus» [DIEKTPOHHEIN pecypc]. —
Pexxum octyna: www.scopus.com

6. [Touckosas mnatdopma «Web of Science» [DnekTpoHHbIN pecypc]. — Pexxum moctyma:
https://webofknowledge.com

7. Hayunas snextponnas 6uommoreka eLIBRARY.RU. [DnekTponnslit pecypc]. — Pexxum
nocryna: http://elibrary.ru/defaultx.asp

6. MaTepnajibHO-TeXHUYECKOe olecrneyeHue NUCHUIIMHBI (MOAYJIs1).

VYyeOHble ayAUTOPUM [UIS JICKIHMOHHBIX W NPAKTUYECKUX 3aHATUH 1O JAUCIUILIMHE
OCHAILIEHbl MYJIbTUMEANINHBIM IPOEKTOPOM U HACTEHHBIM YKPAHOM.

VYyeOHblE ayAUTOPUHM [UIS CAMOCTOSTENBHBIX 3aHATUH 1O JAUCHUIUIMHE OCHAIICHBI
KOMITBIOTEPHOM TEXHHMKON € BO3MOXXHOCTBIO IOAKJIIOUEHUsS K ceTH VHTEpHET W NOCTYyNoOM K
ANIEKTPOHHON  MH(popMaroHHo-00pazoBaTenbHOl  cpene  PI'BOY BO  «UyBamckuit
rocynapctBeHHblld yHuBepcuter umenu U.H. YbsHoBay.

7. CpencrBa ajantanuy NPenoJaBaHUs JUCUMILIMHBI (MOAYJfI) K MOTPEOHOCTAM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH.

B cnydae HeoOXoauMOCTH, OOydYarOUUMCS W3 4YHCIA JIMI C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBsI (IO 3asBIICHUIO OOYYAroOIIErocs) MOTYT MpeayiaraThCs OJHH U3
CIEIYIOIIUX BAapUAHTOB BOCHPHUATHS HWHQPOPMAIMM C YY4ETOM WX HWHIAUBHIYAITbHBIX
MCUXO(PU3NIECKIUX OCOOEHHOCTEH, B TOM YHCJIE C MPUMEHEHUEM DJIEKTPOHHOTO OOydYeHUS W
JTUCTAHIIMOHHBIX TEXHOJOTHH:

—JJISL JIWI] C HApYIIEHUSMH 3PEHUS: B IeUaTHON (hopme yBeTHMUYeHHBIM mpudToM; B hopme
JJICKTPOHHOTO JOKyMeHTa; B (Qopme aymuodaiina (mepeBoa ydeOHBIX MaTepHaOB B
aynuodopmar); B medaTtHoW ¢opme Ha si3bike bpaiins; MHIMBUAyadbHBIE KOHCYJIBTAIUU C
npuBIIeYeHHEM TU(DIOCYPIOTIEPEBOAYNKA; HHINBUAYAIbHbBIE 3aJaHHs U KOHCYJIbTAI[UH.

—JIJIs1 JTMII C HAPYIICHUSIMH CITyXa: B TIEYaTHOU Gopme; B hopMe IIEKTPOHHOTO JOKYMEHTA;
BUJICOMATEpHANIBI C CYOTUTpaMu; WHIWBHUIYabHbIE KOHCYJIBTAIUA C TMPUBICYCHHUEM
CypAOIEpEeBOIUNKA; MHAUBHUIYyaIbHbIE 33/1aHUS U KOHCYJIbTAIIUH.

—IJIs JUI] ¢ HApPYIIEHUSMHU OMOPHO-IBUTATENHLHOTO amnmapara: B Ne4aTHod Qopme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiiina, WHIUBUAYAIbHBIE 3aJaHUS U
KOHCYJIbTAIIUH.

8. Metoanueckue peKoMeH AU o0yyaomumcs no BBINNOJIHEHHIO
CaMOCTOSITEJILHOM padoThI.

CamocrosTenbHas paboTta ompeaessercs crneuu(uKoi IUCUUIUIMHBI M METOJUKOH ee
IPEnoIaBaHMsl, BpEMEHEM, IPETYCMOTPEHHBIM yUEOHBIM IIIIAHOM, a TaKXKe CTYNEHbI0 00yUYeHHUS],
Ha KOTOPOH U3ydaeTcsl AUCLUILINHA.




Jiss  caMOCTOSITETFHOW TIOJATOTOBKM MOYHO PEKOMEH/IOBATh CIEAYIONINE HCTOYHUKU:
KOHCIEKTHI JIGKIMA W/WINW MPAaKTUYECKUX M JIaOOpaTOPHBIX 3aHATUH, y4eOHYIO JIUTEparypy
COOTBETCTBYIOLIETO MPODUIISL.

[IpenonaBarens B Hauajae YTeHUS Kypca HHGOPMHUPYET 0O0ydaromuxcs o GopMax, BUAAX U
COJIEpP’)KaHUU CAMOCTOSITENIbHOM  pa0OTHI, pa3bsACHAET TPeOOBaHUS, TMPEABIBIIEMbIE K
pe3yibTaTaM CaMOCTOATEIbHOW palboThl, a Takke (OpPMBI U METOJbl KOHTPOJIS U KPUTEPUU
OLICHKH.

Memoouueckue pexomenoayuu no no020MmMoeKe K 3auemy

[MoaroroBka K 3a4eTy HAYMHAETCS C TMEPBOTO 3aHATHS MO JUCHUIUIMHE, Ha KOTOPOM
oOydaronuecsi MOJy4aloT MpPEJBApUTEIbHBIA TEpeYeHb BOIMPOCOB K 3a4€Ty M CIIUMCOK
PEKOMEHIyeMON TUTEPATYPhl, UX CTABSAT B U3BECTHOCTh OTHOCUTEILHO KPUTEPUEB BHICTABIICHUS
3auéra u cnenuduke TeKymenl U MPOMEXKYTOUYHOU arrtectamuu. C caMoro Hauana »KenaTelbHO
IUTAHOMEPHO OCBAaWBaTh MaTepHall, PyKOBOACTBYSACH MEPEYHEM BOMPOCOB K 3a4€Ty U CIIHCKOM
PEKOMEHIyeMOW JIUTEpaTypbl, a Takke MyTEM CaMOCTOSTENLHOTO KOHCIEKTUPOBAHUS
MaTepUasoB 3aHITHIA U PE3yIbTATOB CAMOCTOSTEIHHOIO U3YUYCHUS YIeOHBIX BOIPOCOB.

Tembl, BRIHECEHHBIE HAa CaMOCTOSITENIbHOE U3yYeHHE, HEOOX0IMMO 3aKOHCIIEKTHPOBaTh. B
KOHCIIEKTE KpaTKO W3JIaraeTcs OCHOBHAs CYIIHOCTh Y4eOHOTO Marepuana, MPUBOIATCS
HE0OXOrMBbIe 00OCHOBaHMsI, TaOJIMYHBIC JaHHBIC, CXEMbI, ICKU3bI, Tpadukn U T.1. KoHCHeKkT
[[EIeCO00Pa3HO COCTABIATh IEIUKOM Ha TeMmy. llpu 3TOM uMeeTcsi BO3MOXKHOCTH BCerja
JOTIOJHSATH COCTABJIEHHBIM KOHCIIEKT MaTepuajaMH W3 JKypHaJloB, JaHHbIX W3 VIHTepHeTa U
JIPYTruX MCTOYHUKOB. TakuM o00pa3oM, KOHCIIEKT CTAaHOBUTCS COOPHHUKOM HEOOXOAMMBIX
MaTepuasoB, KyJa acHUpaHT BHOCHUT BCE HOBOE, YTO OH M3y4uWi, y3Hald. Takue KOHCIEKTHI
MPENICTABIISIFOT, OOJIBIITYIO [IEHHOCTH P MOJATOTOBKE K 3aHATHUSIM.

OCHOBHBIE 3TaIbl CAMOCTOSITEILHOTO U3yYEHHS Y4EOHBIX BOIIPOCOB:

1. TlepBuyHOE O3HAKOMIICHHE C MAaTEpHUAJIOM HM3y4aeMOW TEeMBl MO TEKCTYy y4eOHWKa,
KapTam, JOTIOJIHUTEIbHON JIUTepaType.

2. BwigeneHue TIaBHOTO B HW3y4aeMOM MaTepHale, COCTaBICHHE OOBIYHBIX KpPATKUX
3anucei.

3. [TonGop ¥ JTaHHOMY TEKCTY OTIOPHBIX CHTHAJIOB B BHJIE OTJIEIBHBIX CIIOB, OMPEIEIEHHBIX
3HAKOB, Tpa()MKOB, PUCYHKOB.

4. TlpomymbIBaHHE CXEMATHYECKOTO CHOco0a KOIWPOBAHHS 3HAHHMA, HCIOJIb30BAHUE
pasznuyHOro mpudTa u T.1.

5. CocTaBiieHrEe OTIOPHOTO KOHCIIEKTA.



