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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 Ul peaau3aluy Lesned U 3aaa4 MHGOpMaluoHHON
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 0OJacTU pPa3BUTHUSA TEOPHU
IIPOrpaMMUPOBAHUs, CO3JAHUS U CONPOBOXKICHMS IMPOrPAMMHBIX CpPEICTB Pa3IMYHOTO
Ha3HA4YCHMUS.

2. Ilnmanupyemble pe3yabTaThl 0CBOEHUS JUCHUILIMHBI (MOLYJIsI).

B npouecce ocBoeHMsI AaHHOW NUCUMILIMHBI oOyuaromuecss (pOpMUPYIOT cileryrolue
PE3YIbTAThl OCBOCHUS JUCHUIIIIMHBI:

K4 — cnocoGHOCTH CaMOCTOATENBHO OCYUIECTBIATh  HAyYHO-UCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh B COOTBETCTBYIOIIEH IpOQEecCHOHAIBHONH 001acTM C  HCIOJIb30BAaHUEM
COBPEMEHHBIX METO/I0B MCCIIEJOBAHUS;

K7 — cnocoOHOCTH pa3BHBATh OOLIYI0 TEOPHIO DJIEKTPOTEXHHUYECKHX KOMIUIEKCOB H
CHUCTEM, AaHaJU3UpOBaThb CHCTEMHbIE CBOMCTBAa U  CBSI3M, HPOBOAMTH  (PU3HUECKOE,
MaTEMAaTUYCCKOC, UMHUTAIIMOHHOC n KOMIIBIOTCPHOC MOACIINPOBAHUC KOMIIOHCHTOB
JJIEKTPOTEXHUYECKUX  KOMIUIEKCOB M CHUCTeM,  BKJIIOYas  3JIEKTPOMEXaHUYECKHE,
AIIEKTPOMAarHUTHBIE MpPeoOpa3oBaTeNM DSHEPIUM U AJIEKTPUUYECKUE ammapaThl, CHUCTEMBbI
3JIEKTPOIIPUBO/A, JIEKTPOCHAOXKEHUS U AIEKTPOOOOPYI0BAHUS IPOMBIIIIJICHHOTO Ha3HAYEHUS.

3. CrTpykTrypa u coaep:kaHMe NJUCHUILIMHBI (MOXYJIs).

3.1.  Cmpykmypa oucyuniurvl (MOOYIs).

Ne HanmeHnoBanue pasziena JUCHUIIINHBI ®opmupyemsbie | Dopma TEKyIIEro KOHTPOIIS

n/n (Moyns) KOMIIETEHIIUU

1 [Pasmen 1. MaTtemaTH4ecKkrue OCHOBBI K4, K7 TeMBI IJISI CaMOCTOSITEILHOIO
MporpaMMUpOBaHUsl. BerauciuTensHbIe M3y4eHUs, YCTHBIN OMpoc Ha
MAaIlTMHBI, CUCTEMBI M CETHU. SI3BIKH U MPaKTUYECKHUX 3aHATHAX,
CHCTEMBI POrpaMMHUpPOBaHus. TexHOIOTUs pedepaTs

a3pabOTKU MPOTPaMMHOT0 0OecTIeyeHHs

2 |Paznmen 2. OnepaninoOHHBIE CUCTEMBI. MeTO b K4, K7 TEMBI IJISI CAMOCTOSITEIILHOI'O
XpaHEHUs JaHHBIX U I0CTYyIa K HUM. M3y4EeHUs, YCTHBII ONpoc Ha
Opranu3zanus 0a3 TaHHBIX U 3HAaHUH. 3amuTa MPaKTUYECKUX 3aHATHAX,
TAHHBIX U IPOTPAMMHBIX CUCTEM edepatbl

3.2. Obvem oucyuniunsvl (MOOYIs) U ULl YuebOHOU pabomui.
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Pazgean 1. MatemaTuyeckue 0CHOBbI
NPOrpaMMHUPOBaHusi. BeruncinTeabHbIe MAIIMHBI,
CHCTEeMBbI U ceTH. SI3bIKU U CHCTEMBI
nporpaMmMupoBanus. TexHoJsiorusi pa3padtorku
NMPOrpaMMHOI0 o0ecreyeHnst

1. | Tema 1. MaremaTuueckue OCHOBBI TPOTPAMMHUPOBAHMSI. 4 4 6 14

2. | Tema 2. BeruucaurenbHbIC MAIIUHBI, CUCTEMBI U CCTH. 2 2 7 11
Tema 3. SI3pIKK M CHCTEMBI IIPOrPaMMHUPOBAHUS.

3. POrpaMmup 41 4 | 6 | 14

TexHonOTHs pa3paboTKH MPOTPaAaMMHOTO 00ECIICUCHHSI.

Pazgea 2. Onepanuonnblie cucTeMbl. MeToabl XpaHeHUs
JAHHBIX U J0CTyNa K HUM. Opranuszanus 0a3 JIaHHBIX U
3HAHWI. 3a1MTa JAHHBIX U NPOTPAMMHBIX CHCTEM

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

Tema 5. MeToapl XpaHeHUs JaHHBIX U JOCTYIA K HUM.

5. . 2 2 7 11
Opraanzanus 6a3 JTaHHBIX U 3HAHUH.

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

Bu mpoMexXyTo4HOM aTTeCcTaIiu:
3a4der — cemectp 4.

3.3. Tembl 3anamuti u kpamkoe cooeparcanue.

Paznen 1. MaTemaTiueckue OCHOBBI TPOrpaMMHUpPOBaHus. BeruncnutenbHble MalIuHBbI,
CUCTEMBI U CETH. SI3bIKM U CUCTEMBI IPOrpaMMUpOBaHus. TexHoiorus pa3padoTku
IPOrpaMMHOI0 00eCTIeyeHHs
Tema 1. Mamemamuueckue 0CHO8bL NPOSPAMMUPOEAHUAL.

Jlexuus 1. Anroput™mbl. ABTOMATHI.

1. IlonsATHe aropuT™Ma.

IlonsATHE anropuT™Ma U €ro yTOYHEHUs: MAllWHbl THIOPUHIA, HOPMAJIbHBIE AJITOPUTMBI
MapkoBa, peKypcUBHbIE (QYHKUUH. OKBUBAJIEHTHOCTh JAHHBIX (OpPManbHBIX Mojenei
anroputMoB. Ilonstue 00 anropuTMuueckol HepaszpemuMocTH. I[loHsTHE CclOXHOCTH
anroputmoB. Kmaccel P u NP. IlonmunomuanbHas cBomumocTs 3anad. Teopema Kyka o6 NP-
NOJHOTE 3aJaud  BBIIOJHUMOCTH OyneBoil  ¢opmyinsl. TouHble M HpUOIMKEHHBIE
KOMOMHATOPHBIE aJITOPUTMBI.

2.  ABTOMATHI.

OKCIIepUMEHTBI C aBTOMaTaMH. AJredpsl peryssipHbIX BelpaskeHHi. Teopema Knuau o
PEryJsIpHBIX S3bIKaX.

IIpakTnueckoe 3anatue 1. AnropuT™mbl. ABTOMATHI.

Mammna TeiopuHra, HopMalbHbIE aNrOpUTMbl MapkoBa, PEKypCUBHbIE (YHKIUU.
OKBUBaJEHTHOCTH JIaHHBIX (hOpMabHBIX Mojesielt anroputMoB. [IoHsTHE 00 anropuTMHYECKOi
Hepaspemmoctu. [lonstue cnoxHoctn anroputmoB. Kmaccst P u NP. IlonmmHomuaneHas
CBOAMMOCTH 3a7a4u. Teopema Kyka 06 NP-noigHOTe 3a1aun BBITOJIHUMOCTH OyJieBOH (hOpPMYIIbI.
Tounble U MPUOIHKEHHbIE KOMOMHATOPHBIE aJTOPUTMBL. AJreOpbl peryispHbIX BbIPaKEHUI.
Teopema KinHu 0 perynsipHbIX sS3bIKax.

Jlexuus 2. ®opmalibHbIe A3BIKM U CHOCOOBI UX onucaHus. OCHOBBI KOMOMHATOPHOTO
aHaimza. OcHOBBI KpunTorpaduu.
1. ®opmanbHbIe SI3BIKH U CIIOCOOBI MX OMUCAHUS.




Knaccudukanus dopManbHbIX TIpaMMaTHK. VX HcCmonb3oBaHME B JIEKCHUECKOM H
CHHTAKCUYECKOM aHAJIM3€. «MIO»-MCUMCIICHHE, T[IpaBWJa pEeAyKIUH, EIUHCTBEHHOCTh
HOpMaJIbHOU ()OPMBI M ITPaBUJIA €€ TOCTUIKECHHUS, TIPEICTABICHUE PEKYPCUBHBIX ()YHKITHHA.

2.  OcHOBBI KOMOMHATOPHOTO aHAJIN3A.

Meron mnpousBoasmux (YHKIHA, METOJ BKIOYCHUH U uUcKiIodeHuid. Koapl ¢
ucIpaBiieHueM omnook. AndaBuTHoe KoaupoBaHue. MeTo bl cxxaTus HHOOPMALIUU.

3. OcHOBBI KpunTOrpapuH.

3anaun obecnieueHHs] KOHPHUISHIIMAIBLHOCTH U 1IEIOCTHOCTH MHpopManuu. TeopeTuko-
WH(OPMAIIMOHHBIN M TEOPETUKO-CIIOKHOCTHBIN IMOAXO/BI K OMPEACIICHUI0 KpUITorpaguaeckoi
CTOMKOCTH. AMepukaHckuii crapaapt mudppoBanuss DES wu poccuiickuit  cranmapr
mudpoBanus gaHHbIX [OCT 28147-89. Cuctemsbl mmdpoBaHus ¢ OTKPBITEIM KitouoM (RSA).
[Mudposast moamnuch. MeTOIbI TEHEPAIIUH U PaCTIPEACIICHUS KITFOUYCH.

[Tpaktnueckoe 3ansTHe 2. dopmanbHble S3bIKM U CHOCOOBI UX omnucaHus. OCHOBBI
KOMOHMHATOpHOTO aHanu3a. OCHOBBI KpUOTOTrpaduu.

Knaccudukamus GopmanbHBIX IpaMMaTuK. MeTox Hpou3BOIAMIMX (DYHKIHA, METOx
BKIIIOUCHUH W ucKimodeHnid. Komael ¢ wcmpaBieHneM ommOOK. AjpaBUTHOE KOTUPOBAHUE.
Mertoap! cxatust nHpopMauu. 3amaun oOecriedyeHuss KOH(OUACHIUAIBHOCTH M LEIOCTHOCTH
uHpopmanuu. TeopeTuko-UHGOPMAITMOHHBIT M  TEOPETUKO-CIOKHOCTHBIA MOAXOABl K
OTPEICTICHUIO0 KPUNTOTPAPUIECKON CTOUKOCTH.

Tema 2. Boiuuciaumenvuvie MauiuHbl, CUCeMbl U Cemu.

Jlexnuss 3. ApXHUTEKTypa  COBPEMEHHbIX  KommbioTepoB.  Kiaccudukarus
BbunciauTenpHbIXx cucteM (BC) mo cmoco0y opraHuzanuu mnapajuieabHOM  00paboTKu.
Ha3nauenue, apxurekTypa M NPUHIMIBI TOCTPOCHUS HH(GOPMAIIMOHHO-BBIYUCIUTEIBHBIX
cereir (MBC).

1. ApxutekTypa COBPEMEHHBIX KOMIIBIOTEPOB.

Opranuzanuy naMATH U apXUTEKTypa IPOLECCOpa COBPEMEHHBIX BBIYMCINTENBHBIX
MamvH. CTpaHWYHas W CETMEHTHas OpraHu3alysl BHUPTYyalnbHOM mnamMaATth. Kbomi-mamsrs.
Komanasbslii u apudmeTHueckuid KOHBEWEpHl, MapajljeIbHOE BBINOJIHEHUE HE3aBUCHUMbBIX
KOMaHJ, BEKTOpHble  KOoMaHnabl.  CHenMaau3upoOBaHHBIE  IpoLieccOpbl.  MamuHsl,
o0ecreyrBaroIie BhIMOJIHEHUE BBIYUCICHHH, YIpPaBIseMbIX MOTOKOM JaHHBIX. OpraHuzaunus
BBO/Ia-BbIBO/IA, KaHAJbI U MPOIIECCOPHI BBOA-BBIBO/IA, YCTPONUCTBA COPSIKEHHS C 00BEKTaMHU.

2. Knaccudpukanus BeraucnutensHelx cucreM (BC) mo cmocoOy opranuzanuu

napaiesbHOi 00paboTKH.

MHOronponeccopHble ¥ MHOIOMAIIMHHBIE KOMIUIEKCHI. BBIUMCIMTENBHBIE KIACTEPBHI.
[TpoGiieMHO-OpHEHTUPOBAHHbBIE TMapalljielibHble CTPYKTYpbl: MarpuuHble BC, cucromnyeckue
CTPYKTYpPBI, HEHPOCETH.

3. Ha3nauenume, apxuTekTypa M NPHUHLUIBl IOCTPOECHUS  HMH(OPMAIIMOHHO-

BeruncnuTenbHbIx cereit (MBC).

JlokanbHble u rinobanbHbie IBC, TexHUueckre U MporpaMMHbIE CpeICTBa 0ObeTUHEHUS
paznuuHbBIX cered. Mertonsl M cpexncrtBa mnepenadn AgaHHeiX B MIBC, mpoTtokossl mepenaudn
naHHbIX. OcoOeHHOCTH apXUTeKTYphl JokanbHbIX ceTei (Ethernet, Token Ring, FDDI). Certp
Internet, nomenHast opranuzanusi, cemeiictBo mnpotokoioB TCP/IP. WudopmannonHo-
BBIYHCIIUTENLHBIE CETH U paciipeiesieHHast 00paboTka HH(PpOpMaIIUH.

[IpakTuueckoe 3aHsATHE 3. ApXUTEKTYpa COBPEMEHHBIX KOMIbIOTepOB. Kitaccudukarius
BeIUMCIUTENbHBIX cucteM (BC) mo cmoco0y opraHuzanuu mnapajuienbHoil  00paboTKH.
Haznauenue, apxuTekTypa W MNPUHIMIBI TMOCTPOSHHUS HH(GOPMALUOHHO-BHIYUCIUTENbHBIX
cereit (MBC).



Komannmueii u  apudMeTHYECKUA  KOHBEHEpHI, MapajyieIbHOE  BBIMOJHEHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHbl. Crenuanu3upoBaHHbIe Mpolieccopbl. MalinHsl,
00ecrevYnBarOIINe BHITTOJHEHNUE BBIYMCICHHMA, YIPABISEMBIX MOTOKOM IaHHBIX. [IpobOiemMHO-
OpUEHTUPOBAaHHBIE MapajielbHble CTPYKTYphl: MarpuuHble BC, cucromnyeckue CTPYKTYpBI,
Helipocetn. MHOpMalMOHHO-BBIYMCIUTENIBHBIE CETH W pacrpejaeiieHHas oOpalboTka
uHpOpMaLnH.

Tema 3. A3viku u cucmemul npoepammuposanus. Texnono2us pazpabomku npocpammHo20
obecneyeHus.

Jlexuus 4. S3bIKK U CHUCTEMBI MPOTrPAMMUPOBAHUS.

1. $I3bIkM IpOrpaMMUpPOBAHUS.

[Tpouenypusle A3biku nporpammupoBanus (Poprtpan, Cu). OyHKIMOHAIBHbBIE SA3BIKU
nporpammupoBanus  (Jlucm), gormueckoe mnporpammupoBanue (IIpomor), o00BEKTHO-
OpPUEHTUPOBAHHBIE S3BIKU ITPOrpaMMUpoBaHusl (fIBa).

2. IlpouenypHble  s3blkM  mporpamMmupoBaHus.  OCHOBHbIE  YIpaBIIAIOLIUE

KOHCTPYKLIUH, CTPYKTypa IPOrpaMMmbl.

Pabora ¢ pnaHHBIMU: [€peMEHHbIE M KOHCTAHTbHI, THUIIBI JAaHHBIX (OYJIEBCKUH,
L[eJI0YKCIICHHbIE, IUIABAIOIINE, CUMBOJIbHBIE, THUIIBI JHMANla30HAa M NEPEUYUCIICHUs, yKa3aTelln),
CTPYKTYpbI AaHHBIX (MaccuBbl 1 3anucu). Ilpounenyps! (GyHKINN): BBI30B MPOLEAYp, Nepeaaya
napameTpoB (II0 CCBUIKE, [0 3HAYEHHUIO, IO PE3YNIbTaTy), JOKAIU3ALMs IEPEMEHHBIX, TOOOYHbIE
apdexTel. OO0paboTka HCKIIOYUTEIBHBIX CUTyauuid. bubmuorekn mpomenyp U uX
UCIIOJIb30BaHUE.

3.  OOBEKTHO-OPUEHTHPOBAHHOE POrPAMMHUPOBAHUE.

Knaccer 1 00bekThI, HacnenoBanue, nHTepdeiicel. [lorsTre 00 0OBEKTHOM OKPYKEHHUH.
Pednexcus. bubnmoreku kmaccoB. CpencrBa 00paOOTKM OOBEKTOB (KOHTEHHEPHI U
UTEPaTOPHI).

4. PacnpeneineHHOE IPOrpaMMHUpPOBaHHE.

ITpoieccel u  ux cunxponuzamus. Cemadopbl, MOHUTOpbI Xoapa. OOBEKTHO-
OpUEHTUPOBaHHOE  pacmpenencHHoe  nporpammupoBanue. CORBA.  IlapannensHoe
nporpaMMupoBaHue Haja oomeid namsrbio. Hutu. CrangaptHeiii unTepdeiic Open MP.
PacnapayuienuBanue mociefoBareiabHbIX IporpamM. IlapamiensHoe mporpaMMUpOBaHUE Ha
pacnpenenennoil namsreio. [lapaaurmel SPMD nu MIMD. Crangapthsiii uatepdeiic MPIL.

5. OCHOBBI IOCTPOEHUS TPAHCIIATOPOB.

CrpyKkTypa ONTUMHU3HPYIOLIETO TpaHcasATopa. [IpoMekyTodHblE IIPENCTaBICHHUS
IIPOrPaMMBI: IIOCJIEI0BATEIBHOCTh CHMBOJIOB, IOCIIEN0BATEIBHOCTD JIEKCEM, CUHTAKCHYECKOE
JIepeBo, a0CTPaKTHOE CHUHTAKCHYECKOE JI€peBO. YPOBHU INPOMEXKYTOUHOTO MpPECTaBICHUS:
BBICOKUH, CPEHMM, HU3KHIU. POPMBI ITPOMEKYTOUHOIO MTPEACTABICHUS.

ITpakTnueckoe 3aHaTHe 4. AHamuM3 MCXOAHOM MPOrpaMMbl B KOMIIMJIATODE.
OnTumMuzanus nporpamm npu ux kommuisinuu. [loctpoenue rpada 3aBucumocteit. I'eneparus
00BEKTHOTO KOJ1a B KOMIIIIATOPAX.

ABTOMaTHBIE (peryyispHble) IPaMMATUKH W CKaHHUpPOBAaHUE, KOHTEKCTHO CBOOOJIHBIE
rpaMMaTUKU W CHUHTaKCUYECKHH aHajau3, OpraHu3alusi TaOJMIbl CHMBOJIOB MPOTPaMMBbI,
uMerolel OMouHyro CcTpykTypy, xem-pyHkuuu. Hucxomsmme (LL(1)-rpammaTtuku) u
Bocxomsamue (LR(1)-rpammaTtuku), METOIBl CHHTAKCHYECKOTO aHanmm3a. ATpuOyTHBIC
rpaMMaTUKM MU CEMAaHTUYECKHE MpPOrpamMMbl, MOCTPOECHUE aOCTPAaKTHOTO CHHTAKCHYECKOTO
nepeBa. ABTOMATHYECKOE IOCTPOCHHME JIEKCUUYECKMX M CHHTAKCHUYECKHX aHaJIU3aTOpPOB I10
dbopmabHBIM onucaHusAM rpammaTuk. Cuctemsr lex u yace. Cuctema Gentle.

Ontumuzanus 6a30BbIX OJOKOB, YUCTKA IIUKIOB. AHaIM3 TpadoB MOTOKA YIPABICHUS U
NOTOKa JaHHBIX. OTHOIIEHNE JOMUHUPOBAHUS U €r0 CBOWCTBA, OCTPOCHHUE IPAHUIIBI 00JIaCTH
JOMUHHUPOBAHMSI BEPIIMHBI, BHIJICIEHNE CHIIBHO CBSI3aHHBIX KOMIIOHEHT Tpada.



IlepeBon mporpammbl B SSA-mpencraBieHne U oOpartHo. [noOanpHas U
MEXITPOIEypHAs ONTHMH3AIINS.

[TepenactpauBaemblie (retargetable) xommuisTopsl, gec (Habop kommuisTopoB Gnu).
[lepepabotka TtepmoB (term rewriting). [IlpuMeHEeHHE ONTUMU3ANMMOHHBIX OSBPUCTHK
(LIe0YHCIICHHOE IPOrpaMMHUPOBAHHE, JTMHAMAYECKOE POTrPaMMHUPOBAHHE) TUIst
ABTOMATUYECKON T'eHepaluu TeHepaTopoB 00BekTHOTro konaa (cucrembl BEG, Iburg u mp.).
MamuHHO-OPUEHTHPOBAHHBIC S3BIKH, S3BIK accembiepa. [IpencraBieHne MaTMHHBIX KOMAaH]T U
koHcTaHT. Komaunuel TpaHcistopy. WX THIIBI, TPUHIMIBI pean3alud. MakpocpenacTsa,
MaKpOBBI3OBBI, SI3BIKM  MAaKpOOMPEIEICHH, YCIOBHAS  MaKpPOTEHEpallvs, [PHHIIHUITBI
pea3alum.

Jlexuus 5. TexHomorus pa3paboTKU NPOrpaMMHOI0 00eCeYeHHU .
1. Cucrempl nporpammupoBanus (CII). ITakersr mpuxmamaeix mporpamm (ITIIIT).
TexHomorust pa3pabOTKU 1 COMPOBOXKJIEHHS IPOrPaMM.

Tunosble komnoHeHTbl CII: s3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBsI3€H, OTJIATUMKH,
TEKCTOBbIE peAakTopel. MoaynbHoe nporpamMmmupoBanue. Tumbl Monyneidl. Cpsi3piBaHME
MOJIyJIel IO YIPaBJICHUIO U JaHHBIM.

2. [Makertsl npuknaansix nporpamm (I1IIT).

Cucremnass yactp u HamonHeHue. SI3piku oOmenus c IIIIII. MammuHas rpaduka.
CpencTBa nmoaaep KK MalTMHHON rpaduku. ['paduieckne makeTsl.

3. Texnonorus pa3paboTKH U CONPOBOKICHUS IPOIPaMM.

KuzHeHHBI LMK DporpaMMbl. DTambl pa3pabOTKU, MHKANCYJSALUM, 3aJaHHUsl THUIIOB.
Monynu, B3aumMoieiicTBUE MEXAY MOAYISIMU, HepapXUUECKUE CTPYKTYPbI IIPOTrPaMM.

[TpakTueckoe 3anatue 5. OTnagka, TECTUpPOBaHUE, BepUPUKAIUS U OLICHUBAHHE
CJIO)KHOCTH TPOTrpaMM. MeTo Il crienn(UKauy MPOrpaMM.

['eneparus TecroB. Cucremsl renepanuu TectoB. Cpessl nporpamm (slice, chop) u ux
NpPUMEHEHHE Tpu OTJIAJKe MporpaMM M JJid TEHepauuu TecToB. MeToapl MNpOBEpPKHU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BHU3yaJbHOE MporpammupoBaHue. Pa3paborka
M0JIb30BaTeNbCKOro uHTEepdeiica, ctannapr CUA, MynbTUMeIuiiHbIE cpebl MHTepdericHoro
B3aMMOJCHCTBUSI.

Pasznen 2. OnepannonHble cucTeMbl. MeTOIbI XpaHEHUs JaHHBIX U JOCTYIa K HUM.

Opranu3zanus 6a3 JaHHBIX U 3HAHUH. 3alKUTa JAHHBIX U IPOTPAMMHBIX CHCTEM.

Tema 4. Onepayuonnvle cucmembi.

Jlexuust 6. Pexumbl (QYHKIMOHUPOBAHUS BBIYUCIUTENbHBIX CHCTEM, CTPYKTypa H
(GYHKIIMM ONepalMoOHHBIX cucTeM. Bunbl nmporeccoB u ynpasieHus uMu B coBpeMeHHbIX OC.
[TapamienpHble TPOLECCHI, CXEMBI IIOPOXKACHUS U YIIPABICHMUSL.

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

ONEPALMOHHBIX CHCTEM.

OcHoBHble 0710kM U MOIynu. OCHOBHBIE CPEJCTBA alapaTHON MOIAEPKKU (PYHKIIMMA
onepanrioHHbix cucreM (OC): cuctema mnpepelBaHUM, 3alIUTa TaMATH, MEXaHU3MBbI
npeoOpa3oBaHusl aJPEcOB B CUCTEMax BHUPTYaJIbHON NaMATH, YIpPaBICHHE KaHaJlaMH H
nepudepuitHpIMU yCTPOUCTBAMH.

2. Bwuasl nponeccos u ynpasieHHUst UMH B coBpeMeHHbIX OC.

IIpencraBiaeHue mpoLECCOB, MX KOHTEKCTBI, HUEPAPXUU IOPOKIACHUSA, COCTOSHUS U
B3auMoJieiicTBue. MHOro3asayuplii  (MHOrOOPOTrpaMMHBIA) pexuM  paboTel.  Komanmabl
yrpasieHus npoueccamu. CpeacTsa B3auMOAECHCTBUS NMPOLECCOB. MoJienb KIIMEHT-CEepBEp U €€
peanu3anus B coBpeMeHHbIX OC.

3. IlapannenbHble NPOLECCHI, CXEMBI TOPOXKIAECHUS U YIIPABJICHUS.



Opranu3zanus B3anMOJCHCTBUSA MEKy NTapauIeIbHbIMUA U ACHHXPOHHBIMU ITPOLIECCAMM:
0o0OMeH COOOIIEeHUsIMU, OpraHu3alus MOYTOBBIX AUIMKOB. KpuTHueckue y4acTK, MPUMHUTHUBBI
B3aMMOMCKITIOYEHHUS MPOLIECCOB, ceMadopsl JIeikcTprl u ux pacmupenus. [Ipobiema TynmukoB
IPU ACUHXPOHHOM BBIIIOJIHEHUHU IPOILIECCOB, aJITOPUTMbI OOHAPYKEHUS U IPeIOTBPALCHUS
TynukoB. OrlepaluoHHBIE CpPEACTBAa YIPABJIEHUS IPOLIECCAMM MPU HX pean3alud Ha
[apaJuIeJIbHBIX W PaclpeieiCHHBbIX BbIUMCIMTEIbHBIX CUCTEMAX WU CETSAX: CTAHIAPThl U
nporpammusie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHsitue 6. VYmOpaBieHwe AOCTYNOM K AaHHBIM. OnTuMuzaius
MHOT'033Ja4HON PabOThl KOMIIBIOTEPOB. Y NAJEHHBIN JOCTYII K pecypcaM CeTH.

OnHOypOBHEBbIE M MHOTOYPOBHEBBIE JUCUUIUIMHBI ILUKINYECKOIO OOCIYKHBAHUS
MPOLIECCOB Ha LIEHTPAJBLHOM IPOIECCOpe, BbIOOp KBaHTA. YIIpaBJICHHUE JOCTYIOM K JaHHBIM.
QailnioBas cucremMa, opraHu3anus, paclnpeieseHue TUCKOBOM mamsaTH. YNpaBieHHe 0OMEHOM
JAHHBIMM MEXJy JIHCKOBOH M OIEpaTHBHON mnamsaThio. Paboyee MHOMKECTBO CTpaHMIL
(CerMeHTOB) MpOrpamMMbl, aNrOPUTMBI €r0  ONpeAeNieHUs. YIpaBlieHUE BHEIIHUMHU
ycrpoiictBamu. ONTUMH3AIMS MHOT03aadyHOld  paboThl  KOMIbIOTepoB. OrepannoHHbIE
cucremMbl Windows, Unix, Linux. OcoOeHHOCTH OpraHW3amnuu, MpPEeAOCTaBIsiEMblE YCIYTH
MOJIb30BAaTEIbCKOIO  B3auMOACHCTBUA. OnepalMOHHBIE CPEACTBA YIPABJICHUS CETSIMHU.
DTalloHHAasE MOJENb B3aMMOACUCTBUS OTKPBITBIX cucteM [SO/OSI. Mapmpyruzanus u
yIpaBJieHUE TIOTOKaMHU JTaHHBIX B ceTu. JIokanbHbie u rinobansHabie cetu. CereBbie OC, Mosenb
KIIMEHT- cepBep, cpeactBa ympasieHus cersmu B OC UNIX, Windows NT. CewmelicTBo
npotokosioB TCP/IP, crpykrypa u Ttunsl IP-anpecoB, momennas azapecanust B Internet.
Tpancnoptabie npotokoasl TCP, UDP. Vpanennsiii goctyn k pecypcam cetu. OpraHuzanus
3JICKTPOHHOM TOYTHI, TelaekoHdepeHuuid. [Tporokonsr nepenaun ¢aiinos FTP u HTTP, s3bik
pasmertku runeprexkcta HTML, paspadorka WEB-ctpanu, WWW-cepBepsl.

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

Jlexius 7. MeToabl XpaHEeHUs! JaHHBIX M AOCTyNa K HUM. Opranuzanus 6a3 JaHHBIX U
3HaHUM.

1. Meroapl XxpaHeHUs TaHHBIX U JOCTYIA K HUM.

Konnenus tuna gaHHbeix. AGCTpaKTHBIE THIIBI TaHHBIX. OOBEKTHI (OCHOBHBIE CBOMCTBA
U OTJIWYMUTENbHBbIE TNpHU3HAKH). OCHOBHBIE CTPYKTYphl [aHHBIX, aJITOPUTMbI OOPaOOTKH U
noucka. CpaBHUTENbHAs XapaKTEPUCTUKA METOJOB XPAHEHHs M IOMCKA JaHHBIX. ITOHATHS
PENSAMOHHON M 0OBEKTHOW MoJiesiel TaHHBIX. TeopeTuyeckue OCHOBBI PESILIMOHHON MojeIH
nanHeix  (PIAM). PenduuonHass anrebpa, peisiuoHHOE ucyHucieHue. OyHKIMOHAJIbHbIE
3aBUCUMOCTH M HopManu3auus oTHomeHud. CASE-cpenctBa M MX HCIONB30BaHME IIPH
npoekTupoBaHuu 06a3bl JaHHBIX (B/]).

2. Opranuzamnus 0a3 TaHHBIX W 3HAHU.

S3p1k 6a3 manHbIx SQL. CpencrtBa onpenenenus u u3MeHeHus cxemsl b1, onpenenenus
orpanuueHuil 1nenoctHoctd. KoHTposp noctyna. CpeiacTBa MaHHUIYJMPOBAHUS JaHHBIMU.
Cranpaptel s361k0B SQL. MHTepakTuBHBIN, BCTpoeHHBIN, AuHamuueckuih SQL. OcHoBHbIE
MIOHATUS TEXHOJIOTMHU KIMEHT-cepBep. Xapakrtepuctnka SQL-cepBepa u kimenra. CereBoe
B3aMMoOJIeiicTBMEe  KJIMEHTa U cepBepa.  MH(MOPMAIMOHHO-IOUCKOBBIE  CHUCTEMBI.
Knaccugukarus. MeTopl peainzaliui 1 yCKOPEHUs TIOUCKA.

IIpakTnueckoe 3aHsTMe 7. MeTonbl XpaHEHMs [JaHHBIX W JIOCTylIa K HHM.
Opranuzanus 0a3 JaHHBIX W 3HAHH.

Opranuzanys U NpoeKTupoBaHue Gpusndeckoro yposHs bJl. MeToabl uHAEKCHPOBAHMUSL.
O06o0011eHHass apXUTEKTYpa, COCTaB U (PYHKIUU cucTeMbl yrpasieHus 0a3zoil naHHbIX(CYB/I).
Xapaktepuctuka CcoBpeMeHHbIX TexHonoruii bJ[. OCHOBHBIE NPUHIMIBI  YIpaBICHUS
TpaH3aKLUUsAMH, )KypHaJIU3alueld 1 BOCCTAHOBIEHUEM.



Meroabl TpenCTaBlIEHHs 3HAHUU: NPOLUEAYPHBIE MPEICTABICHUSA, JIOTHYECKUE
MPEJICTABICHUSI, CEeMaHTHYECKHE CeTH, (QperMbl, cUCTeMbl Mpoaykiuil. MHTerpupoBaHHbIE
METO/Ibl TIPEACTABJICHUS 3HAHUM. SI3bIKM IpeicTaBieHUs 3HaHUM. ba3bl 3HaHM. DKcriepTHBIE
cucreMbl (DC). Oo6mactu mnpumenenus IC. Apxurektypa IC. MexaHu3Mbl BBIBOJA,
MOJACUCTEMBI OOBSCHEHMS, OOmmeHus, mnpuobperenus 3Hanmii OC. JKU3HEHHBIH UK
sKcnepTHOM cucteMsl. [Ipumepsl koHKpeTHBIX JC.

Tema 6. 3awuma OaHHbIX U NPOSPAMMHBIX CUCTIEM.

Jlekuus 8. 3ammuTa 1aHHBIX U TPOTPAMMHBIX CHCTEM.

1. AmnmapaTHble U TPOTPAMMHBIC METO/IBI 3AIUTHI JJAHHBIX U IPOTPAMM.

ArnmapaTHbIe U TIPOTPaMMHBIC METOJIbI 3alUTHI JJAHHBIX M MPOrpamMM. 3alliuTa JTaHHBIX
U POTPaMM C MTOMOIIBIO NIH(PPOBAHHUS.

2. 3ammra ot HecaHKknuoHUpoBaHHOTO MocTyrna B OC Windows NT.

3amurta ot HecaHkuuoHupoBanHoro jgoctyna B OC Windows NT. Cucrema
0e30MacHOCTH W pasrpaHudcHusi Aoctyna Kk pecypcam B Windows NT. daiinoBas cucrema
NFTS u cepsucst Windows NT.

3. 3ammMra OT HECAHKIIMOHUPOBAHHOT'O KOIUPOBAHMUSL.

3amuTa OT HECAaHKIMOHMPOBAHHOTO KOMHUPOBAaHHS. METONbI TMPOCTAHOBKH HE
KOIUPYEMBIX METOK, HACTPOWKa YCTaHABIMBAEMOU MPOrpaMMbI Ha KOHKPETHBIH KOMITBIOTED,
HACTPOWKa Ha KOH(PUTYPAIIIO 000PYIOBAHHS.

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

3amuTa OT pa3pylIaruX MPOrpaMMHBIX BO3JIEHCTBUI. BpenoHOCHBIE MporpaMMbl U UX

KIaccupuKanus. 3arpy304Hble ©  (ailyloBbIe BHPYCH, NPOrpaMMbI-3aKIaJKu. MeTompl
oOHapyXeHHsl W yAaJeHUs BUPYCOB, BOCCTAHOBIEHHUS MpPOrpaMMHOro obecriedeHus. 3amura
uHpopmanuu B BeraucauTenbHbIX ceTax Novell Netware, Windows NT u np.

4. OueHouyHble CpeACTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, MPOMEKYTOYHOI
aTTecTallMi MO0 UTOraM OCBOEHMS TUCHUILIUHBI (MOIYJIA).

@opMBI M BUABI KOHTPOJISI 3HAHMM aCIUPAHTOB, IPEIYCMOTPEHHBIE II0 JAaHHOMN
JUCLUIUIMHE: TEKYIIUH KOHTPOJIb U IPOMEXKYTOYHAs! aTTecTalus (3a4er).

Kpurepun nonydenus 3ayera no JuCHUIIINHE:

- OIIEHKa <«3ayTeHO» CTABUTCS, €CJIM AaclHUpaHT TIIyOOKO M MPOYHO YCBOWJI BEChH
IIPOTrPaMMHBIN MaTepHaJl, UCUEPIIBIBAIOIIE, ITOCIIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKHA CTPOMHO
€ro Hu3Jaraer, He 3aTpyJHSeTcss C OTBETOM IIpU BUJOU3MEHEHMM 3aJaHus, CBOOOJHO
CHpaBJISIETCs € 3a/ladyaMy U MPAKTHUECKUMH 3aJaHUSMH, TPAaBUIBHO OOOCHOBBIBAET MPUHSATHIE
peleH s, yMEeT CaMOCTOSTEIbHO 0000IaTh U U3J1araTb MaTepUall, He J0IYCKas OUIHOO0K;

- TBEPAO 3HACT MPOTrpaMMHBIN MaTepuaj, IPAMOTHO M IO CYLIECTBY H3JIaraeT €ro, He
JIOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOXKET NMPABHIBHO IPUMEHSATH
TEOpPETUYECKHE TOJIOKEHUsT W BiIaJgeeT HEOOXOAWMBIMH YMEHUSMH W HaBbIKAMU IIpU
BBIIIOJIHEHUH NTPAKTUYECKUX 3aJaHUI;

- €CJIM aCIUpPaHT OCBOWJI TOJBKO OCHOBHOM Marepual, HO HE 3HAeT OTHEJIbHBIX JETaJeH,
JOTyCKaeT  HETOYHOCTH,  HENOCTaTOYHO  MpaBUIbHbIE  (OPMYIHPOBKM,  HapyllaeT
[IOCJIEIOBATEILHOCTh B U3JIOKCHUM IPOIPaMMHOIO0 MAaTepuajga ¥ UCIBITHIBACT 3aTPYJHECHUS B
BBIIIOJITHEHUH NPAKTUYECKUX 3aJaHUM.

3aueT cuuTaeTcd HE CHIAHHBIM, €CJIM aCHUpPaHT HE 3HAET OTAENBHBIX pa3/eiioB
IIPOrpaMMHOT0 MaTepHasa, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, C OOJBIIMMH 3aTPyTHEHUSIMHU
BBITOJIHSET, TM00 HE MOXKET CAMOCTOSITEIILHO BBIITOJIHUTH IPAKTHUYECKHUE 3aJaHUS.
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10.
11.
12.

4.1. IlpumepHBbIil TepeYeHb BOMPOCOB K 3a4ETy

[TonsiTre aaropuT™Ma u €ro yTouHeHHsI.

[ToHsITHE CIOXKHOCTH AIITOPUTMOB.

Kiaccer P u NP.

ABTOMATHI.

Anrebpa JIOTHKH.

Otnomenus v QyHkuuu. OTHOMICHHS YaCTUYHOTO MOPSIKA.
@DopMabHbIE SI3bIKU U CIIOCOOBI UX OMUCAHUS.

Kompl ¢ ucripaBienreM omuOoK. MeTobl CokaTusi HHPOPMAITUH.
OcHoBbI KpunTorpaduu.

ApXHUTEKTYpa COBPEMEHHBIX KOMITBIOTEPOB.

Knaccudukanus BbIYUCIUTETbHBIX CHCTEM.

Hasnauenue, apXxuTeKkTypa U IPUHIHUIIBI IOCTPOCHHSI HH(POPMAIIMOHHO-BBIYHCIUTEIBHBIX

CceTen.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

IIpoTOKOIIBI IEpEaYM TaHHBIX.

OcobenHoctu apxutekTypsl JokainbHbIX cerell (Ethernet, Token Ring, FDDI).
Cers Internet, momenHast opranusans, cemercTBo nmpotokonoB TCP/IP.
SI3bIKM IPOrpaMMUPOBaHUS.

Pacnpenenennoe nporpaMMupoOBaHue.

[TapannensHO€ NporpaMMHUpOBaHUE HaJ OOLIEH NaMsThIO.
[TapayuenpHOE MPOrpaMMHUPOBAHKE HAJT PACIPEIEICHHON MaMATBIO.
OCHOBBI IOCTPOEHHUS TPAHCIATOPOB.

[TakeThl PUKIIAJAHBIX IPOIPAMM.

Otnazaka, TecTupoBaHue, BepuuKanus 1 OLEHUBaHUE CI0KHOCTH IIPOrPaMM.
MeToap! crienupuKaId TPOTPaMM.

Buael npoueccoB u ynpasieHust UM B coBpeMeHHbIX OC.
[TapayutenpHbIE MPOLECCHI, CXEMBI IIOPOKICHUS U YIIPABJICHMUS.
VYmpasieHne A0CTYNIOM K JaHHBIM.

VYrpasieHne BHEIIHUMH YCTPOHCTBAMM.

OnTuMu3aus MHOT0331a4HON paboThl KOMITBIOTEPOB.

OnepanvoHHbIE CPECTBA YIIPABIECHUS CETIMHU.

Y 1aneHHbli JOCTYII K pecypcaM CETH.

Konuenmus tuna qaHHbIX.

OCHOBHBIE CTPYKTYPbI JaHHBIX, AITOPUTMBI 0OPAOOTKH U TIOUCKA.
OCHOBHBIE TIOHATHS PEIIAIIMOHHON U OOBEKTHON MOJIeNIel JaHHBIX.
XapakTepucTHKa COBPEMEHHBIX TeXHOI0run b/I.

SI3p1k 0a3 marHBIX SQL.

WHpopMalnOHHO-TIOMCKOBBIE CUCTEMBI.

MeTobl peACTaBICHUS 3HAHUM.

OKCHEPTHBIE CUCTEMBI.

ArnmnapaTHble U IPOTPAMMHBIE METObI 3aIUThHI JAHHBIX U IPOrPaMM.
3amuTa OT HECAaHKIIMOHUPOBAHHOIO KOITMPOBAHUS.

3anmTa OT pa3pylUIaroUX MPOTPAMMHBIX BO3/ICUCTBUM.

3ammTa THPOPMALIMU B BHIYUCIUTEIBHBIX CETAX.

5. YueOHo-meroamueckoe W UHGpOpMALMOHHOEe o0ecneyeHHe IWCHUILIHHBI

(Mmonmy.Jsi).

5.1. Pexomendyemas ocHOBHAs Tumepamypa.



Ne HasBanue
Uepubime, C. A. IIpuHIUIB, TATTEPHBI U METOJOJOTUU Pa3padOTKH MPOTPAMMHOTO
1 oOecrieueHus: ydeOHoe mocobme s By3oB/ C. A.UYepHeimeB. — Mocksa:
" MzpmarensctBo HOpaiit, 2022. — 176 c¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
14383-6. — Tekct: anextponHsid // O6pa3oBarenbHas miatdgopma HOpaiit [cait]. —
URL.: https://www.urait.ru/bcode/497029
HoBukoB, @. A. CHUMBOJIMYECKUN MCKYCCTBEHHBIN MHTEJUIEKT: MaTEMaTUYECKHE OCHOBBI
5 [WpencraeieHus 3HaHWI: ydeOHoe mocobue mis By30B/ ®. A. HoBukoB. — Mockaa:
" MzparensctBo HOpaiit, 2022. — 278 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-
00734-3. — Tekct: anekTpoHHblld // O6pa3oBarenbHas miardopma HOpait [caiit]. —
URL: https://www.urait.ru/bcode/490386
5.2. Pexomenodyemas 0OnoIHUmMeNbHAs TUmMepamypd.
Ne HasBanmue

1. | CrenanoB, A.A. OT MareMaTUKu K 0000IIEHHOMY MPOTPAMMHUPOBAHUIO [DIEKTPOHHBIN
pecypc] / A.A. Crenanos, [1.3. Poy3. — Dnekrpon. nan. — Mocksa : JIMK Ilpecc,
2016. — 264 c. — Pexum nocryna: https://e.lanbook.com/book/97345. — 3arn. ¢
JKpaHa.

2. | Agamenko, M.B. OCHOBBI KJacCHMY€CKON KpHUITOJIOTHUHU: CEKpeThl MHU(GPOB M KOAOB
[DnexTponHbIit pecypc] — Onektpod. naH. — Mocksa : JIMK Ilpecc, 2016. — 296 c.
— Pexxum noctyna: https://e.lanbook.com/book/82817. — 3aru. ¢ skpana.

3. | Apesc, KO.I'. Texnuyeckue u MPOTrpaMMHBIE CPEICTBA CHUCTEM PEATbHOTO BPEMEHU
[OnexTponnblii pecype] : ydeb. — OnekTpoH. naH. — MockBa : M3gaTenbcTBO
"Jlaboparopus  3manumit", 2016. — 337 c¢. —  Pexum  jgoctyma:
https://e.lanbook.com/book/70691. — 3ari. ¢ sxpana.

4. | Kpy3 P.JIL., CTpyKTypbl JaHHBIX U IPOEKTUPOBAHUE MPOTpaMM [ DIEKTPOHHBIA pecypc] :
yuel. nocobue — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3HaHui",
2017. — 768 c. — Pexum pgoctyna: https://e.lanbook.com/book/94149. — 3arn. ¢
JKpaHa.

5. | llerpenko, I1.Lb. Metponornueckoe obecrieueHue 3auThl HHGOpMALUU [ DIEKTPOHHBIH
pecype] : yueb6. mocobue / I1.b. Tlerperko, A.B. CyxopykoB. — DIJIEKTpPOH. JaH. —
Mocksa : MITY wum. H.D. baymana, 2011. — 153 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62066. — 3ari. ¢ sxpaHa.

6. | [Hanerun, B.®. HMubopmanmonHass 0e30MacHOCTh [DIEKTpOHHBIA pecypc| : yueO.
nocobue — OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2014. — 702 ¢. — Pexum
nocryma: https://e.lanbook.com/book/50578. — 3arun. ¢ skpana.

7. | IHanprun, B.®. 3amurta 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.

8. | byonos, B.A. Wnadopmarnka u wuHpOpMamms. 3HAKOBO-CHMBOJBHBIH  aCIEKT
[DnexTpoHHBIH pecypc] : MoHorpadus — DnekTpoH. n1aH. — MockBa : M3aarensecTBo
"Jlabopatopust  3mamm", 2015. — 323 ¢c. — Pexum  pgocryna:
https://e.Janbook.com/book/66117. — 3arux. ¢ skpaHna.

9. | Porrenbepr, K.®. Cynepkommbiotep u3 Bamero [IK. Kak ognoBpemeHHo pabotath B

HECKOJIbKMX CUCTEMAaxX Ha OJTHOM KOMIIBIOTEpE. 3allyCK OJHOM CUCTEMBI BHYTPH ApYroi
Kak OOBIYHOM Tporpammbl. BupTyanpHbie MamuHbl [DnekTpoHHBIH pecype] / K.O.
Porren6epr, P.I'. [Ipokau. — Onekrpon. nan. — Cankt-IletepOypr : Hayka u Texnuxka,
2011. — 224 c. — Pexum pgocrtymna: https://e.lanbook.com/book/49624. — 3armn. c

JKpaHa.
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10.

[lermoB, A.FO. Moaenu, MeTOAbl W CpPEICTBA KOHTPOJA JOCTyNla K pecypcam
BBIYHUCITUTENLHBIX CUCTEM [DIEKTPOHHBIA pecypc] : ydued. mocodue — DIeKTPOH. JaH.
— Cankr-Ilerepoypr : HUY HUTMO, 2014. — 95 c. — Pexum pgocryna:
https://e.lanbook.com/book/70924. — 3ari. ¢ sxpana.

11.

3ammra ot xakepoB Web-npunoxenunii [ Inexrponnsiid pecype] / 1. @oppuctan [u ap.].
— Onexrpon. nan. — Mocksa : JIMK Ilpecc, 2008. — 496 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/1116. — 3aru. ¢ skpaHa.

12.

®ocrep, . 3amura oT B3IOMA: COKETHI, IKCIUIONTHI, shell-kon [DnexTpoHHbIN pecypc]
— OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2008. — 784 c¢. — Pexum noctyna:
https://e.lanbook.com/book/1117. — 3aru. ¢ skpaHa.

13.

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

14.

OxkynoB, C.M. AGcTpaKTHbBIE THIIBI JAaHHBIX [DJIEKTPOHHBIA pecypc] — DIEKTPOH. JIaH.
— MockBa : WMznarensctBo "JlaGoparopust 3uanmii", 2016. — 253 c¢. — Pexum
nocryma: https://e.lanbook.com/book/84085. — 3aru. ¢ skpana.

15.

OcumnoB, I'.C. MeToapl HMCKYCCTBEHHOTO UHTEIUIEKTa [DJIEKTPOHHBIN pecypc]
MoHorpadust — DnekTpoH. AaH. — Mocksa : ®usmatnut, 2011. — 296 c. — Pexum
nocryma: https://e.lanbook.com/book/59611. — 3aru. ¢ skpana.

16.

OxkynoB, C.M. JluHamuueckoe NpOrpaMMHpOBaHUE [DIEKTPOHHBIN pecypc] : yueO.
nocobue / C.M. Okymnos, O.A. IlectoB. — DnekTpoH. naH. — Mocksa : M3mxareiascTBo

"Jlaboparopus  3manumit", 2015. — 299 c¢. —  Pexum  jgoctyma:
https://e.Janbook.com/book/66114. — 3aru. ¢ skpaHna.

17.

Menbaukos, J[.A. NadopmanronHas 6€30MacHOCTh OTKPBITBIX CUCTEM [DIEKTPOHHBIN
pecypc] : yue6. — DnektpoH. gaH. — Mocksa : ®JIMHTA, 2014. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/48368. — 3ari. ¢ skpana.

18.

3naronoinbckuid, J[.M. I[lporpammupoBaHue: THUIIOBBIE 3a/ia4yH, AJITOPHUTMBI, METOJbBI
[DnexTponHbIit pecypc] — DnekTpoH. naH. — Mocksa : U3gatensctBo "JlabopaTopus
3Hanuil", 2015. — 226 c¢. — Pexxum goctyna: https://e.Janbook.com/book/70753. —
3arJ. ¢ ’KpaHa.

19.

3aitieB, K.C. Ilpumenenune wmeromoB Data Mining i MOAAEPKKH TPOIECCOB
ynpasnenus [T-ycnyramu: yue6Hoe mocodue [DneKTpoHHbIN pecypc] : yued. mocobue
— DnekTpoH. naH. — Mocksa : HUAY MUOU, 2009. — 96 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/75805. — 3ari. ¢ sxpana.

20.

XKnanos, A.A. ABTOHOMHBIN UCKYCCTBEHHBIN UHTEIUIEKT [ DNEeKTPOHHBIN pecypc] : yueo.
nocodbne — 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 OyAyHIMX CHEIUATHCTOB IO
MH(OPMALIMOHHBIM TEXHOJOTHSIM [DIeKTpoHHBIM pecypc] : wmonorpadus / W.B.
l'aBpunoBa. — OnextpoH. nmaH. — Mocksa : ®JIMHTA, 2017. — 115 c. — Pexum
nocryma: https://e.lanbook.com/book/104904. — 3arun. ¢ skpaHa.

22.

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

23.

I'eprens B.II. Teopus u mnpakTHka NapajuleIbHBIX BBIYMCICHHUN: yuyeOHOE MocoOHe.
Mocksa: Unrepuet-Yuusepcuter Uudopmanmonusix Texnonoruit (MHTYUT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpoecpammnoe obecneuenue, npogeccuonaivvle 6a3vl OAHHLIX U UHDOPMAYUOHHbIE
CNpasouHble cucmembl, UHMEPHEM-PECYPChI.




Ne Ilepeyenb nporpaMMHOro odecrnedyeHus, NPopeccCuOHAILHbIX 023 JTaHHBIX U
HHG(OPMANMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYPCOB

[lepeuens nporpaMmMHOro obecrneyeHus

[

[Taket opucubix nporpamm Microsoft Office

2.| Onepanuonnas cucrema Windows

ITepeuens ObC
1.| Hayunas Oubmuorexka YyBl'Y [DnekTponHbIii pecypc]. — Pexum mgoctyma:
http://library.chuvsu.ru
2.| DnexTponHo-OnbanoTeunas cucrema IPRBooks [Dnexkrponnsiii pecypc]. — Pexum

noctyna: http://www.iprbookshop.ru

3.| O6pazoBarenpHas miargopma «HOpailT»: s By30B U CCy30B [DIEKTPOHHBIN pecypc]. —
Pexxum nmoctyma: https://www.urait.ru

HHTepHeT-pecypcesl

1. EnmHoe okHO kK 00pa3oBaTeNbHBIM pecypcaM [ DIIeKTPOHHBIN pecypc]. — Pexxum goctyna:
http://window.edu.ru

2. Poccuiickas rocynapcTBeHHas 6ubmuoreka [ DneKTpoHHBIN pecypc]. — Pexxum gocrtymna:
http://www.rsl.ru

3. Poccuiickas HanoHanbHas 6MbIMoTEeKa [ DNEeKTPOHHBIHN pecypc]. — Pexxum gocryma:
http://www.nlr.ru

4. Hayunas snexktponnas 6ubnuoreka «KubepneHnHka» [ DneKTpOHHBIN pecypc]. — Pexxum
nocryna: http://cyberleninka.ru

5. bubnmuorpaduyeckas u pepepatrBHas 0aza JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
Pexum noctyna: www.scopus.com

6. [TouckoBas tarpopma «Web of Science» [Dnekrponusiii pecypc]. — Pexxum nmocryna:

https://webofknowledge.com

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

6. MaTepuajibHO-TeXHHYECKOe oOecnevyeHue IMCUMILIUHBI (MOAYJIA).

VYyeOHble ayAUTOPUM Ui JIEKIMOHHBIX M NPAKTUYECKUX 3aHATUH MO JAUCIUILIMHE
OCHAIIIEHbI MYJIbTUMEANMHBIM POEKTOPOM M HACTEHHBIM SKPAaHOM.

VYyeOHble ayAUTOPUM [UIS CAMOCTOSTENBHBIX 3aHATUH IO JUCHUIUIMHE OCHAIIEHBI
KOMITBIOTEPHOM TEXHHMKOM € BO3MOXKHOCTBIO ITOAKJIIOUEHUA K CeTH MHTEepHET M IOCTynoM K
ANIEKTPOHHOM  MH(pOpMaloHHO-00pazoBaTenbHO  cpene  PI'BOY BO  «Uysamckuit
rocyJapCcTBEHHbIN yHUBepcuTeT nMenn M.H. YiegaaoBay.

7. CpeacTBa agantanuu NpenoJaBaHus JUCHUIIMHBI (MOIYJIfA) K MOTPEOHOCTAM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSMHU.

B caysae HeoOxomumocTH, oOOy4arolMMCS U3 4YHCIa JHUI C OrpaHMYCHHBIMH
BO3MOXXHOCTSIMU 37I0pOBbsI (II0 3asBJICHHUIO OOYyYaloOUIerocsi) MOTYT MpeularaTbCsi OAHH U3
CIIEAYIOIIMX BapUAaHTOB BOCHPHUATHA HHGPOPMALMK C YYETOM HMX HWHJIUBUAYAIbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEH, B TOM YHCIIE€ C MPUMEHEHHEM JJIEKTPOHHOIO OOYy4YeHHs U
JUCTAHIIMOHHBIX TEXHOJOTHIA:

—JJIs1 JIUI] C HAapYIIEHUSIMU 3pEHUs: B TIeUaTHOW opMme yBelndeHHbIM HpudTom; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa y4eOHBIX MaTepUalioB B
ayauodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; mHAMBHAyadbHBbIE KOHCYJIBTAIUH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOTINKA; HHIMBUIYaIbHBIC 3aIaHUSI H KOHCYJIbTAIlHH.

—JUJTs1 JTUL] ¢ HApYLIEHUSIMU CITyXa: B IeYaTHOH Gopme; B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
BUJEOMaTEepUaIbl C CYOTUTpaMHu; WHAMBHUIYAIbHbIE KOHCYIbTAllMM C TPHUBJICYCHUEM
CYpIIOTIEPEBOUNKA; MHANBUIYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.



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

—IJIsl ML C HapyIIEHUSIMH OIOPHO-IBUTaTEeNFHOIO ammaparta: B Ie4aTHOW Qopme; B
dbopMe DIEKTPOHHOTO MOKyMeHTa; B (dopme ayauodaiiia; WHANBUAYyaTbHBIC 3adaHUs |
KOHCYJIbTalluU.

8. MeTtoauyeckue  peKOMeHIALMH o0yuarmumcst no BbITNIOJIHEHU IO
CaMOCTOSITEJIbHOM PadoOThI.

CamocrostenbHas paboTta ompeaensercs crneuquUKod AMCHUILUIMHBIL U METOAMKON ee
IpernoIaBaHusl, BpeMEHEM, PETYCMOTPEHHBIM y4eOHBIM IUIAHOM, a TAK)Ke CTYNEHBIO O0yUYeHHH,
Ha KOTOPOH U3y4yaeTcs AUCLUILINHA.

Jis caMOCTOSITENPHOM MOATOTOBKUM MOXKHO PEKOMEHJI0BATh CIEIYIOIIME HCTOYHMKH:
KOHCIIEKTBI JIEKUMI W/WIM NPaKTUYECKUX M JIAOOPaTOPHBIX 3aHATUH, Yy4eOHYIO JUTEepaTypy
COOTBETCTBYIOLIETO MPOGHUIISL.

[IpenonaBarens B Havaje YTeHUs Kypca MHGopMupyeT odydarommxcs o popmax, BUaax u
COJCpKAHUU CAMOCTOSITENIbHOW  Pa0OThI, pa3zbsCHSAET TpeOOBaHUS, MpPEIbIBIAEMbIE K
pe3yibTaTaM CaMOCTOATENbHON paldoThl, a Takke (OpMbI W METOJbl KOHTPOJS U KPUTEPUU
OLICHKH.

Memoouueckue pekomenoayuu no no020mMosKe K 3a4emy

[TonroroBka K 3aueTy HAuMHAETCS C IMEPBOrO 3aHATUSA IO JUCLUIUIMHE, HA KOTOPOM
oOydaronuecss MOJIY4YalOT NPEJBApUTEIbHBIA IEpEYeHb BOIPOCOB K 3a4€Ty M CIHUCOK
PEKOMEH/1yeMO JINTEPaTypbl, UX CTABAT B U3BECTHOCTh OTHOCUTEJIBHO KPUTEPUEB BbICTABICHUS
3auérta U creuuuKe TeKylled U NpoMeKyTouHoi arrectanuu. C caMoro Havaja »eylaTreiabHo
IUIAaHOMEPHO OCBAaMBaTh MaTepHall, PyKOBOJCTBYSCh IEPEYHEM BOIPOCOB K 3a4€Ty M CIIUCKOM
PEKOMEHAYEMOW JIUTEpaTypbl, a Takke MyTEM CaMOCTOSTEIbHOTO KOHCIEKTUPOBAHUS
MaTepHaJIOB 3aHATUI U PE3yJIbTATOB CAMOCTOSATEIIBHOTO U3YUYEHUs Y4€OHBIX BOIIPOCOB.

TeMmbl, BEIHECEHHBIE HAa CAMOCTOSTENIFHOE 3y4eHHEe, HEOOXOMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpAaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuana, IpUBOAATCS
HE0O0X0MMBbIE 00OCHOBaHUS, TAOJMUHBIC JAaHHBIE, CXEMBI, 3CKHU3bI, rpaduku U T.1. KoHcmekT
1es1ecoo0pa3Ho COCTaBIATh LEIMKOM Ha TeMy. [Ipm 3TOM MMeeTcss BO3MOXKHOCTH BCerja
JIOTIOJIHSATHh COCTABJIEHHBIM KOHCIIEKT MaTepuajlaMM W3 JKypHAJlOB, JaHHbIX W3 MHTepHeTa u
JIpYTruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHUKOM HEOOXOJMMBIX
MaTepuasoB, KyAa acCHUPAaHT BHOCUT BCE HOBOE, YTO OH M3y4yWJl, y3HaJl. Takue KOHCIEKTbI
NPECTaBIISIOT, OOJIBIIYIO LIEHHOCTh MPH MOATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIlbl CAMOCTOSITEILHOTO U3y4EeHHs Y4EOHBIX BOIIPOCOB:

1. IlepBuyHOE O3HaKOMJIEHHE C MaTepHaloOM M3y4aeMOM TeMbl MO TEKCTy YydeOHHKa,
KapTam, JOTIOJIHUTEIbHON JIUTEpaType.

2. BblieneHue rnaBHOIO B M3y4aeMOM MaTepuale, COCTaBJIEHHME OOBIYHBIX KpaTKUX
3aIKCEH.

3. Ilog0op k JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE€ OT/EIBHBIX CJIOB, ONPEIeNEHHBIX
3HAaKOB, I'Pa(pUKOB, PUCYHKOB.

4. TlpogymbIBaHHE CXEMAaTHYECKOrO crocoda KOJUPOBAHMS 3HAHHWM, HCIONb30BaHUE
pa3IMyYHOro WpUQTa U T.1.

5. CocraBiieHrE ONIOPHOTO KOHCIIEKTA.



