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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 Ui peaau3aluy Lenel u 3a1ad HHPOpMaLnOHHOM
CHCTEMBI, a TAK)Ke HOPMAJIBHOTO (DYHKIIHOHUPOBAHUS KOMILIEKCA TEXHUYECKHX CPE/ICTB.

3ajaun IUCUUIUIMHBIL: TOJyYeHUE OOLIMX CBEIEHUH 0 MareMaTHMYeCKOM IPOrpaMMHOM
o0ecrieyeHUH B TEXHMUYECKMX CHUCTEMax; IOJy4YeHHEe 3HaHUM B OOJacTH pPa3BUTHUSA TEOPHUH
IIPOrpaMMHUPOBAHUsA, CO3LAHUS U CONPOBOXKICHMS IPOrPAMMHBIX CpPEICTB Pa3IMYHOTO
Ha3HA4YCHMUS.

2. Ilnanupyemble pe3yabTaThl 0CBOEHHUS JUCHUILIMHBI (MOLYJIsI).

B npouecce ocBoeHMsI AaHHOW AUCUMILIMHBI oOyuaromuecss (pOpMUPYIOT cCiexyrole
PE3YIbTAThl OCBOCHUS JUCIHUIIIIMHBI:

K4 — cnocoGHOCTh €aMOCTOATENBHO OCYLIECTBIATh  HAyYHO-UCCIIEI0BATEIbCKYIO
JIEATEIbHOCTh B COOTBETCTBYIOIIEH IpOQEecCHOHAIBHOH 001acTM C  HCIOJIb30BAaHUEM
COBPEMEHHBIX METO/I0B MCCIIEIOBAHUS;

K7 — cnocoOHOCTH pa3BHBAaTh OOLIYI0 TEOPHIO DSJICKTPOTEXHHYECKHX KOMIUIEKCOB W
CHUCTEM, AaHaJU3UpOBaThb CHUCTEMHbIE CBOMCTBAa M  CBSI3M, HPOBOAUTH  (PU3HUECKOE,
MaTEMAaTUYCCKOC, UMHUTAIIMOHHOC n KOMIIBIOTCPHOC MOACIINPOBAHUC KOMIIOHCHTOB
JJIEKTPOTEXHUYECKUX  KOMIUIEKCOB M CHUCTeM,  BKJIIOYas  3JIEKTPOMEXaHUYECKHE,
AJIEKTPOMAarHUTHBIE MPeOOpa3oBaTENM DSHEPTUM U DIJIEKTPUUYECKUE ammaparbl, CUCTEMbI
3JIEKTPOIIPUBOA, JIEKTPOCHAOXKEHUS U AIEKTPOOOOPYI0BAHUS IPOMBIIIJICHHOTO Ha3HAYEHUS.

3. CrTpykTypa u coAep:KaHMe NJUCHUILIMHBI (MOAYJIs).

3.1.  Cmpykmypa oucyuniunvl (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
NPorpaMMUpoBaHusi. BeruncianreabHble MALIMHBI,
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. POTpaMmip 41 4 | 6 | 14

TexHomnorust pa3pabOTKK NIPOrPaMMHOTO 00ECTICUSHHS.

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. ABTOMATBHI.

1. IlonsATHe aropuT™Ma.

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

2.  ABTOMATHI.

OKCIepUMEHTBI C aBTOMaTaMu. Airedpsl peryssipHbIX BelpakeHuid. Teopema Knnnu o
PEryJsIpHBIX S3BIKaX.

IIpakTnueckoe 3ansatue 1. Anroput™mbl. ABTOMATHI.

Mammna TelopuHra, HopMaibHbIE aNrOpUTMbl MapkoBa, PEKypCUBHbIE (YHKIUU.
OKBUBaJEHTHOCTH JIaHHBIX (hOpMabHBIX Mojesel anroputMoB. [loHsTHE 00 anropuTMHYECKOi
Hepaspemmoctu. [lonstue cnoxHoctn anroputmoB. Kmaccet P u NP. IlonmmHomuanbHas
CBOAMMOCTH 3a7a4u. Teopema Kyka 06 NP-noigHOTe 3a1auu BBITOJIHUMOCTH OyJieBOM (hOpPMYIIbI.
Tounble U MPUOIMKEHHbIE KOMOMHATOPHBIE aJTOPUTMBL. AJreOpbl peryispHBIX BbIPaKEHUI.
Teopema KinHu 0 perynsipHbIX S3bIKax.

Jlexuus 2. ®opmasibHbIe A3BIKM U COCOOBI UX onucaHus. OCHOBBI KOMOMHATOPHOTO
aHaynmza. OcHOBBI KpunTorpaduu.
1. ®opmanbHbIe SI3BIKH U CIIOCOOBI MX OMUCAHUS.




Knaccudukanus dopManbHbIX TIpaMMaTHK. VX HcCmonb3oBaHME B JIEKCHUECKOM H
CHHTAKCUYECKOM  aHAJIM3€. «MIO»-UCUYHUCIICHHE, MpaBWIa pEayKUUH, E€IUHCTBEHHOCTh
HOpMaJIbHOU ()OPMBI M ITPaBUJIA €€ TOCTHIKECHHUS, IPEACTABICHUE PEKYPCUBHBIX ()YHKITHIA.

2.  OcCHOBBI KOMOMHATOPHOTO aHAJIN3A.

Meron mnpousBomsmux (YHKIHA, METOJ BKIOYCHUH U uUcKiIodeHuid. Koapl ¢
ucnpaBiieHueM omnook. AndaBuTHoe KoaupoBaHue. MeTo bl cxxaTus HHGOPMALIUU.

3. OcHOBBI KpunTOrpapuH.

3agaun obecnieueHHs] KOHPHUICHIIMAIBLHOCTH U 1IEIOCTHOCTH MHpopManuu. TeopeTuko-
UH(OPMAIIMOHHBIN M TEOPETUKO-CIIOKHOCTHBIN IMOAXO/IBI K OMPEACIICHUI0 KpUIITorpaguaeckoi
CTOMKOCTH. AMepukaHckuii crapaapt mu¢ppoBanuss DES wu  poccuiickuit  cranmapr
nmmdposanus gaHHbIX [OCT 28147-89. Cuctemsl mudpoBaHus ¢ OTKPBITEIM KitouoM (RSA).
[Mudposast moamnuch. MeToIbI TEHEPAIIUHN B paCTIPEACIICHUS KITFOYCH.

[TpakTnueckoe 3ansTHe 2. dopmanbHble S3bIKM U CHOCOObI UX omnucaHus. OCHOBBI
KOMOHMHATOpHOTO aHanu3a. OCHOBBI KpUOTOTrpaduu.

Knaccugpukamus GopMaibHBIX TpaMMaTUK. MeToa Hpou3BOIAMIMX (DYHKIHH, METOX
BKIIIOUCHUH W uckimodeHwnid. Komael ¢ wcrpaBieHneM ommOOK. ApaBUTHOE KOTUPOBAHUE.
Mertoap! cxatust nHpopManuu. 3amaun oOecrieyeHuss KOH(UACHIIMAIBHOCTH W LEIOCTHOCTH
uHpopmanuu. TeopeTuko-UHGOPMAIMOHHBIT M  TEOPETUKO-CIOKHOCTHBIA MOIXOABl K
OTIPEICTICHUIO0 KPUNTOTPAPUIECKON CTOUKOCTH.

Tema 2. Boiuuciumenvuvie MauiuHbl, CUCEMbL U CEMU.

Jleknuss 3. ApXUTEKTypa  COBpEMEHHbIX  KommbioTepoB.  Kiaccudukarus
BbunciauTensHbix cucreM (BC) mo cmoco0y opraHuzanuu mnapajuieabHOM  00paboTKu.
Ha3nauenue, apxuTekTypa W MNPUHLHUIBI HOCTPOEHUS HHPOPMAIIMOHHO-BBIYMCIUTENbHBIX
cereir (MBC).

1. ApxuTekTypa COBPEMEHHBIX KOMIIBIOTEPOB.

Opranuzanuy naMaTH U apXUTEKTypa IPOLECCOpa COBPEMEHHBIX BBIYMCIUTENBHBIX
MamMH. CTpaHWYHas W CETMEHTHAas OpraHu3alysl BHUPTyalNbHOM mnamMaAtd. Kbomi-mamsts.
Komanauslii u apudpmeTHueckuil KOHBEHMEphl, MapajljieIbHOE BBINOJHEHHE HE3aBUCHUMBIX
KOMaHJ, BEKTOpHble  KOoMaHabl.  CHenuanu3upoBaHHBIE  IMpoOLEcCOpbl.  MamuHsl,
o0ecreuynBaroIie BHIMOJIHEHUE BBIYUCICHHUH, YIpPaBIseMbIX MOTOKOM JaHHBIX. OpraHu3zanus
BBO/Ia-BbIBO/IA, KaHAJIbI U MPOIIECCOPHI BBO/IAa-BbIBO/IA, YCTPONUCTBA CONPSIKEHUS C 0ObEKTaAMHU.

2. Knaccudukanus BeraucnutenbHelx cucreM (BC) mo cmocoOy opranuzanuu

napaiesbHOi 00paboTKH.

MHOronponeccopHble ¥ MHOIOMAIIMHHBIE KOMIUIEKCHI. BBIUMCIMTENBHBIE KIACTEPBHI.
[TpoGiieMHO-OpHEHTHPOBAHHbIE MapajlielibHble CTPYKTYpbl: Marpuunble BC, cucronnueckue
CTPYKTYpPBI, HEUPOCETH.

3. Ha3nauenume, apxuTeKTypa M NPUHLUUIBl IOCTPOECHUS  HMH(OPMAIIMOHHO-

BeIuKchnuTeNnbHBIX ceter (MBC).

JlokanpHble u rinobanbabie IBC, TexHuueckre U mporpaMMHBbIE CpeICcTBa 0ObeTUHEHUS
paznuuHbBIX cered. Mertonbl m cpencrtBa mepenadu AaHHeIx B MIBC, mporokonsl nepepadu
naHHbIX. OcoOeHHOCTH apXUTEeKTYphl JokanbHbIX cetei (Ethernet, Token Ring, FDDI). Cerp
Internet, nomenHast opranuzanus, cemeiictBo mnpotokoioB TCP/IP. HudopmannonHo-
BBIYHCIIUTEILHBIE CETH U pacipeiesieHHast 00paboTka HH(PpOpMAIIUH.

[IpakTuueckoe 3aHsATHE 3. APXUTEKTYpa COBPEMEHHBIX KOMIbIOTepoB. Kitaccudukarius
BbIUUCIUTENbHBIX cucteM (BC) mo crnocoOy opraHuzanuu napajuieabHOl o00paboTKH.
Haznauenue, apXxuTekTypa W MPUHIUIBI TMOCTPOCHUS HWH(GOPMALIUOHHO-BHIYUCIUTENbHBIX
cereit (MBC).



Komannmueii w  apudMeTHYECKU  KOHBEHEpHl, TMapaUiebHOE  BBIMOJHEHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHbl. Crenuanu3upoBaHHbIe Mpolieccopbl. MalinHsl,
00ecIeurBaroIie BHITIOJIHEHUE BBIYMCICHUN, YIpaBiIsSeMbIX MOTOKOM JaHHBbIX. [IpoGiemHo-
OpUEHTUPOBAaHHBIE MapajielbHble CTPYKTYpbl: MarpuuHble BC, cucromnyeckue CTPYKTYpBI,
Heiipocetn. MHOpMallMOHHO-BBIYMCIUTENIBHBIE CETH W pacrpejiesieHHas oOpalboTka
uHpOpMaLnH.

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

Jlexuus 4. S3bIKK U CUCTEMBI MPOTrPAMMUPOBAHUS.

1. $I3pIkM IpOrpaMMUPOBAHUS.

ITpouenypusle a3blku mporpamMmmupoBanus (Poprtpan, Cu). OyHKIHMOHAIbHbBIE SA3BIKU
nporpammupoBanus  (Jlucm), normueckoe mnporpammupoBanue (IIposor), oOBeKkTHO-
OpPUEHTUPOBAHHBIE A3BIKU ITPOrpaMMUpoBaHusl (fIBa).

2. IlpouenypHble  s3blkM  mporpamMmupoBaHus.  OCHOBHbIE  YIpaBIIAIOLIUE

KOHCTPYKLIUH, CTPYKTYpa MPOrpPaMMBbl.

Pabora ¢ pnaHHBIMU: TepeMEHHbIE M KOHCTAHTbHI, THUIIBI JAaHHBIX (OYJIEBCKUH,
L[EJI0YKCIICHHbIE, TUIaBalOIINe, CUMBOJIbHBIE, TUIIBI JMAlla30HA U MEpEUMCICHUs, yKa3aTelu),
CTPYKTYpbI AaHHBIX (MaccuBbl 1 3anucu). Ilpouenyps! (GyHKIMN): BBI30B MPOLEAYp, Nepeaaya
napameTpoB (II0 CCBUIKE, [0 3HAYEHUIO, IO PE3YNIbTaTy), JOKAIU3ALMs IEPEMEHHBIX, TOOOYHbIE
apdexTel. OO0paboTka HCKIIOYUTEIBHBIX CUTyanuil. bubamorexknm mpoumenyp ©u HX
UCIIOJIb30BaHUE.

3.  OOBEKTHO-OPUEHTUPOBAHHOE POrPaMMHUPOBAHUE.

Knaccer 1 00bekThI, HacinenoBanue, naTepdericel. [Tonarne 00 0OBEKTHOM OKPYKEHUH.
Pedmekcus. bubnmoreku kmaccoB. CpencrBa 00paOOTKM OOBEKTOB (KOHTEHHEPHI U
UTEPaTOPHI).

4. PacnpeneneHHOE IPOrpaMMHUpPOBAaHUE.

ITpoieccel u  ux cunxponuzamus. Cemadopbl, MoOHUTOpbI Xoapa. OOBEKTHO-
OpUEHTHUPOBAaHHOE  pacmpenencHHoe  nporpammupoBanue. CORBA.  IlapamnensHoe
nporpamMmupoBaHue Haj oOmiedt mamsateio. Hutu. Cranmaptsii untepdeiic Open MP.
PacnapaiuienuBanue nociieoBatenabHbIX IporpamM. IlapamiensHoe nmporpaMMupOBaHUE Haj
pacnpenenennoil namsreio. [lapagurmel SPMD nu MIMD. Crangapthsiii uatepdeiic MPIL.

5. OCHOBBI IOCTPOEHUS TPAHCIIATOPOB.

CrpyKkTypa ONTHMHU3HPYIOLIETO TpaHCasATOpa. [IpoMekyTodyHblE IIPENCTaBICHHUS
IIPOrPaMMBI: IOCJIE0BATEIBHOCTh CHUMBOJIOB, IIOCJIEI0BATEIBHOCTD JIEKCEM, CUHTAKCHYECKOE
JiepeBo, a0CTPaKTHOE CHUHTAKCHYECKOE JI€peBO. YPOBHU INPOMEXKYTOUHOTO MpPECTAaBICHUS:
BBICOKUH, CPEIHMM, HU3KHI. DOPMBI TPOMEKYTOUYHOIO MPECTaBICHUS.

[TpakTueckoe 3aHaATHE 4. AHaIM3 MCXOAHOM NPOrpaMMbl B  KOMIIMJISATOPE.
OnTumMuzanus mporpamm npu ux kommuisiiuu. [loctpoenue rpada 3aBucumocteit. I'eneparus
00BEKTHOTO KOJ1a B KOMIIMIATOPAX.

ABTOMaTHbIE (peryyispHble) IpaMMaTUKH U CKaHUPOBAaHUE, KOHTEKCTHO CBOOOJHBIE
rpaMMaTUKU W CHUHTaKCUYECKHI aHamu3, OpraHu3aius TaOJHIbl CHUMBOJIOB MPOTPaMMBbl,
uMerolel OmouHyro cTpykTypy, xem-pyHkuuu. Hucxomsmme (LL(1)-rpammaTtuku) u
Bocxomsmue (LR(1)-rpammaTtuku), METOIBl CHHTAKCHYECKOTO aHanmmu3a. ATpUOyTHBIC
rpaMMaTUKM U CEMAaHTUYECKHE MpPOrpamMMbl, MOCTPOECHHE aOCTPAaKTHOTO CHHTAKCHYECKOTO
nepeBa. ABTOMATUYECKOE ITOCTPOCHHME JIEKCMUYECKMX M CHHTAKCHMUYECKHMX aHaJIU3aTOpOB I10
dbopmabHBIM oncaHusAM rpammaTuk. Cuctemsr lex u yace. Cuctema Gentle.

Ontumuzanust 6a30BbIX OJIOKOB, YMCTKA IUKIOB. AHAIN3 IrpadoB MOTOKA YIPaBICHUS U
NOTOKa JaHHBIX. OTHOIIEHNE JOMUHUPOBAHUS U €T0 CBOMCTBA, OCTPOCHUE T'PaHHIIBI 0071aCTH
JOMUHHUPOBAHMSI BEPIIMHBI, BHIJICIEHNE CHIIBHO CBSI3aHHBIX KOMIIOHEHT Tpada.



[lepeBon mporpammbl B SSA-mpencraBieHne W obpatHo. [nobampHas wu
MEXITPOIEypHAs ONTHMH3AIINS.

[TepenactpauBaemblie (retargetable) xommmisTopsl, gec (Habop xommmisTopoB Gnu).
[lepepabotka TtepmoB (term rewriting). [IlpuMeHEeHHE ONTUMU3ANMMOHHBIX OSBPUCTHK
(LIe0YHCIICHHOE IPOrpaMMHUPOBAHHE, JTMHAMAYECKOE POTrPaMMHUPOBAHHE) ISt
ABTOMATHYECKON T'eHepaluu TeHepaTopoB 00BekTHOTro konaa (cucrembl BEG, Iburg u mp.).
MammuHHO-OPUEHTHPOBAHHBIE S3BIKH, S3BIK accembiepa. [IpencraBienne MalmMHABIX KOMaH]T U
koHcTaHT. Komaunuel TpaHcistopy. WX THIIBI, TPUHIMIBI pean3alud. MakpocpenacTsa,
MaKpOBBI3OBBI,  SI3BIKM ~ MAaKpOOIPENEICHMA, YCIOBHAS  MaKpPOTEHEpalus, [PHHIIUITHI
pea3alum.

Jlexuus 5. TexHonorus pa3paboTKH MPOrpaMMHOI0 00eCIIeUeHus.
1. Cucrempl nporpammupoBanus (CII). ITakersr mpuxmamaeix mporpamm (ITIIIT).
TexHomorust pa3pabOTKU 1 COMPOBOXKJIEHHS IPOrPaMM.

Tunosble komnoHeHThl CII: S3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBsSI3€H, OTJIATUMKH,
TEKCTOBbIE peAaKTOphl. MoayinbHOe nporpamMmmupoBanue. Tumbl Moxaynei. CBsi3bIBaHUE
MOJIyJIel IO YIPaBJICHUIO U JaHHBIM.

2. [Makertsl npuknaansix nporpamm (I1IIT).

Cucremnass yacte u HamonHeHue. SI3piku oOmenus c [IIII1. MamuaHas rpaduka.
CpencTBa nmoaaep KK MalIMHHON rpaduku. ['padudeckne makeTsl.

3. Texnonorus pa3paboTKH U CONPOBOKICHUS IPOTPAMM.

KuzHeHHBI LMK OporpaMMbl. DTambl pa3paOOTKU, MHKANCYJSALUM, 3aJaHHUsl THUIIOB.
Monynu, B3aumMoieiicTBHE MEXAY MOAYIISIMU, HEPAPXUUECKUE CTPYKTYPBI IPOTrPaMM.

[TpakTueckoe 3anatue 5. OTnagka, TECTUpPOBaHUE, BepUPUKAIUS U OLICHUBAHHE
CJI0KHOCTH Iporpamm. MeToibl crienuuKay MporpaMm.

['eneparus TecroB. Cucremsl renepanuu TectoB. Cpessl nporpamm (slice, chop) u ux
IPUMEHEHHE TIpU OTJIaJAKE MpOorpaMM M JJid TEHepaluu TecToB. MeTolbl IpPOBEPKHU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BHU3yaJbHOE MporpammupoBaHue. Pa3paborka
1oJIb30BaTeIbcKOoro uHTepdeiica, crannapr CUA, MynbTuMeauiiHble cpenbl MHTepdericHoro
B3aMMOJCHCTBUSI.

Pasznen 2. OnepannonHble cucTeMbl. MeTOIBI XpaHEHUs JAHHBIX U JOCTYyNa 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 OnepallMOHHBIX cUcTeM. Bunbl nporeccoB u ynpasieHus uMu B coBpeMeHHbIx OC.
[TapamienpHble TPOLECCHI, CXEMBI IIOPOXKACHUS U YIIPABICHMUSL.

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

ONEPALMOHHBIX CHCTEM.

OcHoBHble 0710kM U MOIynu. OCHOBHBIE CPEJCTBA alapaTHON MOIAEPKKU (PYHKIIMMA
onepanroHHbix cucreM (OC): cuctema TmpephBaHUM, 3alIUTa MaMATH, MEXaHU3MBbI
npeoOpa3oBaHUsl aJPEcOB B CUCTEMaxX BHPTYalIbHOM MaMsATH, YIpaBJIeHHE KaHAIaMU U
nepudepuitHpIMU yCTPOUCTBAMHU.

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

IIpencraBiaeHue mpoLECCOB, MX KOHTEKCTBI, HEPAPXUU IOPOKIACHUSA, COCTOSHUS H
B3auMoJieiicTBue. MHoOro3asauuplii  (MHOrOOpOTrpaMMHBINA) pexuM  paboTel.  Komanmabl
yrpasieHus npoueccamu. CpeacTsa B3auMOJEUCTBUS MTPOLeCCOB. MoJienb KIIMEHT-CEpBEp U €€
peanu3anus B coBpeMeHHBIX OC.

3. IlapannenbHble NPOLECCHI, CXEMBI TOPOXKAECHUS U YIIPABJICHUS.



Opraau3zanus B3aMMOJEHCTBHS MEKy TapajuIeIbHIMA U aCHHXPOHHBIMH MTPOLIECCAMMU:
0o0OMeH COOOIIEHUSIMU, OpraHu3alusl MOYTOBBIX SAIIMKOB. KpuTHndeckue ydyacTKH, TPUMHUTUBBI
B3aMMOMCKITIOYEHHUS MPOLIECCOB, ceMadopsl JIeikcTprl u ux pacmupenus. [Ipobiema TynmukoB
IPU ACUHXPOHHOM BBIMIOJIHEHUH IPOLIECCOB, aJTOPUTMBI OOHAPYXKEHUS U IPeIOTBPALICHUS
TynukoB. OIepalMoOHHbIE CpPEACTBA YIPABJIECHUS IMIPOLIECCAMM MPU HUX pealn3aluyd Ha
NapaJuIeJIbHBIX W PaclpeieiCHHBbIX BbIUMCIMTEIbHBIX CUCTEMAX W CETAX: CTAaHIAPThl U
nporpammusie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHsitue 6. VYmOpaBieHwe AOCTYNOM K AaHHBIM. OnTuMuzaius
MHOT'033JJa4HON PabOThl KOMIIBIOTEPOB. Y TaJI€HHBIN JOCTYI K pECypcaM CETH.

OnHOypOBHEBbIE M MHOTOYPOBHEBBIE JUCUUIUIMHBI LUKINYECKOIO OOCIYKHBAHUS
MIPOLIECCOB Ha LIEHTPAJLHOM IPOLECCOpE, BHIOOP KBaHTA. YIpaBICHHE JOCTYIIOM K JaHHBIM.
QailnioBas cucremMa, opraHu3anus, paclnpeieseHue TUCKOBOM mamsaTH. YNpaBieHHe 0OMEHOM
JAHHBIMM MEXJy JIHCKOBOM M OIepaTuBHOM mamsAThio. Pabodyee MHOMXKECTBO CTpaHHUIL
(CerMeHTOB) MpOrpamMMbl, aNrOPUTMBI €r0  ONpeAeNieHUs. YIpaBlieHUE BHEIIHUMU
ycrpoiictBamu. ONTUMH3aIMS MHOT0337adyHod  paboThl  KOMIbIOTepoB. OrepannoHHbIE
cucremMbl Windows, Unix, Linux. OcoOeHHOCTH OpraHHM3aluH, MPEIOCTABISIEMbIE YCIyTH
M0JIb30BAaTEIbCKOIO  B3auMOAEHCTBUA. OlepaluOHHBIE CPEACTBA YIPABJICHUS CETSIMHU.
DTaJloOHHAasE MOJENb B3aUMOACUCTBUS OTKPBITHIX cucteM ISO/OSI. Mapmpyruzanus u
yIpaBJIeHUE TIOTOKaMHU JTaHHBIX B ceTu. JIokanbHbie u rinobansHble cetu. CereBbie OC, Mosenb
KIIMEHT- cepBep, cpeacTtBa ymnpasieHusi cersmu B OC UNIX, Windows NT. CewmelicTBo
npotokosioB TCP/IP, crtpykrypa m Ttunsl IP-anpecoB, momennas azapecanusi B Internet.
Tpancnoptabie npotokoasl TCP, UDP. Vnanennsiii goctyn k pecypcam cetu. OpraHuzanus
3JICKTPOHHOM TOYTHI, TelaeKkoHdepenuuid. [Iporokonsl nepenaun daitioB FTP u HTTP, s3bik
pasmetku runeprexkcta HTML, paspadorka WEB-ctpanu, WWW-cepBepsl.

Tema 5. Memoouvl xpanenus oanHvix u docmyna K Hum. Opeanuzayus 6a3 OAHHbIX U 3HAHULL.

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

1. Meroapl XxpaHeHUs TaHHBIX U JOCTYIA K HUM.

Konnerus tuna gaHHeIXx. AGCTpaKTHBIE TUITBI TaHHBIX. OOBEKTHI (OCHOBHBIE CBOMCTBA
U OTJIMYMUTENbHBIE TNpHU3HAKH). OCHOBHBIE CTPYKTYpbl [aHHBIX, aJITOPUTMbI OOPaOOTKH U
novcka. CpaBHUTENbHAs XapaKTEPUCTHKA METOJOB XPAaHEHUS M INOMCKA JaHHBIX. ITOHATHS
PENSMOHHON M 0OBEKTHOW MoJieNiel TaHHBIX. TeopeTuyeckue OCHOBBI PESIIMOHHON MOojeIH
nanHelx  (PIAM). Penduuonnas anreOpa, pensiuuoHHOe wucuucieHue. OyHKIMOHAJIbHbIE
3aBUCUMOCTM M HopManu3auus oTHomeHud. CASE-cpenctBa M MX HCIOJIB30BAHHE IIPH
npoekTrpoBaHuu 06a3bl JaHHBIX (B/]).

2. Opranuzamnus 0a3 TaHHBIX W 3HAHU.

S3p1k 6a3 manabix SQL. CpencrBa onpenenenus 1 u3MeHenus cxemsl bJl, onpenenenns
orpanuueHuil nenoctHoctd. KoHTponp noctyna. CpeiacTBa MaHHUIYJMPOBAHUS JaHHBIMU.
Cranpaptel sa3b61k0B SQL. MHTepakTuBHBIN, BCTpoeHHBIN, AuHamuuyeckud SQL. OcHoOBHbIE
MOHATUS TEXHOJIOTMHU KIMEHT-cepBep. Xapakrtepuctuka SQL-cepBepa u ximenra. CereBoe
B3aUMOJICIicCTBMEe  KJIMEHTa Hu  cepBepa.  MH(OPMAIMOHHO-IOUCKOBBIE  CHUCTEMBI.
Knaccugukarus. MeTop! peainzaliui 1 yCKOPEHUs TIOUCKA.

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

Opranuzanus U npoekTupoBaHue gpusnueckoro ypoBHs bJl. MeToab! HHAEKCHPOBaHUSL.
O06o0011eHHass apXUTEKTYpa, COCTaB U (PYHKIUHU cucTeMbl yrpasieHus 0a3zoil naHHbIX(CYB/I).
Xapaktepuctuka CcoBpeMeHHbIX TexHonoruii bJl. OCHOBHBIE TNPUHIMIBI  YIpaBICHUS
TpaH3aKLUUsAMH, )KypHaJIU3alueld 1 BOCCTAHOBIICHUEM.



Meroabl OpenCTaBlIEHHUs 3HAHUU: NPOLEAYPHbIE TNIPEICTABICHUS, JIOTHYECKHE
MPEJICTAaBICHUSI, CEMaHTHYECKHE CeTH, (QpelMbl, CUCTEeMbl MPONyKIuH. MHTerpupoBaHHbBIE
METO/Ibl TIPEACTABJICHUS 3HAHUM. SI3bIKM IpeicTaBiieHUs 3HaHUM. bas3bl 3HaHM. DKcriepTHBIE
cucteMbl (DC). Ob6mactu mnpumenenus IC. Apxurektypa OIC. MexaHM3MBI BBIBOJA,
MOJACUCTEMBI OOBSCHEHMS, OoOmeHus, mnpuobpereHus 3Hanuid OC. JKU3HEHHBIH UK
sKcnepTHOM cucteMsl. [Ipumepsl koHkpeTHbIX JC.

Tema 6. 3awuma OaHHBIX U NPOSPAMMHBIX CUCTIEM.

Jlekuus 8. 3amuTa 1aHHBIX U TPOTPAMMHBIX CHCTEM.

1. AnmapaTHble U IpOrpaMMHbIE METO/IbI 3AIIUTHI JAHHBIX U IPOTPAMM.

ArnrmnaparHble U IPOrpaMMHBIE METO/IbI 3aIIMTHl JAHHBIX U IpOrpaMM. 3aliuTa JaHHbBIX
U IIPOTPaMM C ITOMOIIBI0 HIHU(PPOBAHUSL.

2. 3ammra ot HecaHkuuoHUpoBaHHOTO MocTtyrna B OC Windows NT.

3amura ot HecanknuoHupoBanHoro jgoctyna B OC Windows NT. Cucrema
0C30MacHOCTH W pasrpaHuycHus foctymna K pecypcam B Windows NT. daiinoBas cucrema
NFTS u cepsucst Windows NT.

3. 3ammMra OT HECAHKLIMOHUPOBAHHOTO KOIHMPOBAHUS.

3amuTa OT HECAaHKIMOHHPOBAHHOTO KOMHUPOBAaHHS. METONbI TMPOCTAHOBKH HE
KOMUPYEMBIX METOK, HACTPOWKa YCTAaHABIMBAEMOM MPOrpaMMBI Ha KOHKPETHBIA KOMIIBIOTED,
HACTPOWKa Ha KOH(PUTYPAIUIO 000PYIOBAHHS.

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

3amuTa OT pa3pylIaluX MPOrpaMMHBIX BO3JIEHCTBUI. BpenoHOCHBIE MporpaMMbl U UX

KIaccupuKanus. 3arpy304Hble ©  (ailyloBbIe BHPYCHI, MPOrPaMMBI-3aKIaJKu. MeTompl
oOHapyXeHHsI W yAaJeHUs BUPYCOB, BOCCTAHOBIEHHUS MPOrpaMMHOro obecriedeHus. 3amura
uHpopmanuu B BerauciauTenbHbIX ceTsax Novell Netware, Windows NT u np.

4. OueHouyHble CpeACTBA /sl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, MPOMEKYTOYHOI
aTTecTallMi MO UTOraM OCBOEHMS U CHUILIHHBI (MOIYJIA).

@opMBl M BUABI KOHTPOJISI 3HAHMM aCHUPAHTOB, IPEIYCMOTPEHHBIE II0 JAaHHOM
JUCLUIUIMHE: TEKYIIUH KOHTPOJIb U IPOMEXKYTOUYHAs! aTTecTalus (3a4er).

Kpurepun nonydenus 3ayera no JuCHUIIINHE:

- OIIEHKa <«3ayTeHO» CTAaBUTCS, €CJIM AaclHUpaHT TIIyOOKO M NPOYHO YCBOWJI BEChH
IIPOTrpaMMHBIN MaTEpHUaJI, UCUEPIIBIBAIOIIE, ITOCIIETI0BATEIBLHO, TPAMOTHO U JIOTUYECKHA CTPOMHO
€ro H3Jaraer, He 3aTpyJAHSeTCs C OTBETOM NpHU BUJOU3MEHEHUHU 3aJaHUs, CBOOOJHO
CHpaBisIeTCsl ¢ 3a/ladyaMy M MPAKTUUECKUMH 33JaHUSMH, IPAaBUIbHO 0O0OCHOBBIBAET MPHUHATHIE
peleH s, yMEET CaMOCTOSITEIbHO 0000IaTh U U3J1araTb MaTepuall, He J0IMYyCKas OUIHOO0K;

- TBEPAO 3HAECT NMPOTPaMMHBIA MaTepual, IPaMOTHO WU IO CYLIECTBY H3JIaraeT €ro, He
JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOYKET NMPABHIBHO NPUMEHSTH
TEOpPETUYECKHE TOJIOKEHUsI M BiaJeeT HEOoOXOAMMBIMM YMEHUSIMHM M HaBBIKAMU MpU
BBIIIOJIHEHUH NTPAKTUYECKUX 3aJaHMI;

- €CJIM aCIUpPaHT OCBOWJI TOJBKO OCHOBHOM Marepuall, HO HE 3HAeT OTHEJIbHBIX JETaleH,
JOIYCKaeT  HETOYHOCTH,  HENOCTaTOYHO  MpaBUIbHbIE  (OPMYIHPOBKM,  HapyllaeT
[IOCJIEIOBATEIbHOCTh B U3JIOKCHUM IPOIPaMMHOIO0 MAaTepuajga M UCIBITHIBACT 3aTPYJHECHUS B
BBIIIOJITHEHUH NTPAKTUYECKUX 3aJaHUM.

3aueT cuuTaeTcd HE CIAHHBIM, €CJIM AaCHUpPaHT HE 3HAET OTACNBHBIX pa3/EeioB
POrpaMMHOT0 MaTepHasa, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, C OOJBIIMMH 3aTpyTHEHUSIMHU
BBITIOJIHSET, TM00 HE MOXKET CAMOCTOSITENILHO BBIITOJIHUTH IPAKTUYECKHE 3aJaHUS.
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10.
11.
12.

4.1. IlpumepHBbIil TepeYeHb BOMPOCOB K 3a4ETy

[TonsiTue anropuT™Ma M €ro yTO4YHEHHsI.

[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.

ApXHUTEKTYypa 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.

OcoOennoctu apxuTekTypsl nTokanbHbIX ceteil (Ethernet, Token Ring, FDDI).
Cers Internet, momenHast opranu3zansi, cemencTBo mpotokonoB TCP/IP.
SI3BIKM IPOrpaMMHUPOBAHMUSL.

Pacnpenenennoe nporpaMMupoOBaHue.

[TapannensHOE MPOrpaMMUPOBAHKE HAJ O0IIEH TaMSThIO.
[TapayuenpHOE MPOrpaMMHUPOBAHKE HAJT PACIPEIEICHHON MaMATBIO.
OCHOBBI IOCTPOEHUS TPAHCIATOPOB.

[TakeThl MPUKIIAJAHBIX IPOIPAMM.

Otnanka, TecTupoBaHue, BepuUKalvs U OLIEHUBAHUE CII0)KHOCTH MPOTPaMM.
MeToap! crienupuKaId TPOTPaMM.

Bunbl npoueccoB u ynpasieHust MU B coBpeMeHHbIX OC.
[TapayutenpHbIE MPOLECCHI, CXEMBI IIOPOKICHUS U YIIPABJICHMUS.
VYmpasieHne 0CTYNIOM 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 OOPAOOTKHU U MOKCKA.
OCHOBHBIE TIOHATHS PENISIIMOHHON U OOBEKTHOM MOJIENIeH TaHHBIX.
XapakTepucTHKa COBPEMEHHBIX TeXHOI0run b/I.

SI3p1k 0a3 marHBIX SQL.

WHpopMalnOHHO-TIOMCKOBBIE CUCTEMBI.

MeTobl peACTaBICHUS 3HAHUM.

OKCHEPTHBIE CUCTEMBI.

ArmnapaTHble U IPOTrPAMMHBIE METO/IbI 3aIUTHI IaHHBIX U TPOTpaMM.
3amuTa OT HECAaHKIIUOHUPOBAHHOTO KOMMPOBAHUS.

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. IIpuHIUIBI, TATTEPHBI U METOJOJOTUU Pa3padOTKH MPOTPAMMHOTO
1 oOecrieueHus: ydeOHoe mocobme s By3oB/ C. A.UYepHeimeB. — Mocksa:
" MzpmarensctBo HOpaiit, 2022. — 176 c¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-
14383-6. — Tekct: anextponHsid // O6pa3oBarenbHas tiargopma IOpaitt [caiiT]. —
URL.: https://www.urait.ru/bcode/497029
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" MzparensctBo HOpaiit, 2022. — 278 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-
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https://e.lanbook.com/book/70691. — 3ari. ¢ sxpana.
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Porren6epr, P.I'. [Ipokau. — Onekrpon. nan. — Cankt-IletepOypr : Hayka u Texnuxka,
2011. — 224 c. — Pexum pgocrtyma: https://e.Janbook.com/book/49624. — 3armn. c

JKpaHa.
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3G GEeKTUBHOCTH [ DNEKTPOHHBIN pecypc| : MoHOTrpadus — DIeKTpoH. 1aH. — MOCKBa :
®dusmarnut, 2016. — 312 ¢. — Pexum nocryna: https://e.lanbook.com/book/91146. —
3arJ. ¢ ’KpaHa.

14.

Oxkyno, C.M. AGcTpaKTHBIE THIIBI JaHHBIX [DJIECKTPOHHBIA pecypc]| — DIEKTPOH. JIaH.
— MockBa : HznarensctBo "JlaGoparopust 3uanumii", 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. — 3ar. ¢ skpana.

18.

3natononbekuii, .M. IIporpammupoBaHue: THUIOBbIE 3aJayH, AITOPUTMbI, METOIbI
[DnexTponHbIit pecypc] — DnekTpoH. naH. — Mocksa : U3gatensctBo "JlabopaTopus
3Hanuit", 2015. — 226 c¢. — Pexum goctyna: https://e.lanbook.com/book/70753. —
3arJ. ¢ ’KpaHa.

19.

3aiiueB, K.C. Ilpumenenume wmeronoB Data Mining a8 HOJAEPKKH IPOLECCOB
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 HCKYCCTBEHHBIN 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.

I'aBpunosa, W.B. WccrnenoBarenbckas MNOATOTOBKA OYyQylIIMX CHELMATUCTOB IO
MH(GOPMALIMOHHBIM TEXHOJIOTUSAM [DneKTpoHHbIM pecypc] : MoHorpadus / U.B.
l'aBpunoBa. — OnextpoH. nmaH. — Mocksa : ®JIMHTA, 2017. — 115 c. — Pexum
nocryna: https://e.Janbook.com/book/104904. — 3aru. ¢ 3kpaHa.

22.

'y, A.K. CunTeTndeckas BBIYUCIMMOCTD: y4eOHOE mocooue [DIeKTpOHHBIN 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 NapajulebHBIX BBIYUCICHUN: ydyeOHOe MocoOue.
Mocksa: Unrepuet-Yuusepcuter Uudopmanmonusix Texnonoruit (MHTYUT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpoecpammnoe obecneuenue, npogeccuonaivHvle 6a3vl OAHHLIX U UHGOPMAYUOHHbLE
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»: st By30B U ¢Cy30B [ DIEKTPOHHBIN pecype]. —
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 [ DneKTpoHHBIH 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. bubnuorpaduyeckas u pepepatuBHas 0a3za 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 € BO3MOKHOCTBIO IOAKJIIOYEHUs K ceTH MHTEpHET M JOCTYNOM K
ANIEKTPOHHOM  MH(pOpMaloHHO-00pazoBaTenbHO  cpene  PI'BOY BO  «Uysamckuit
rocyJapCcTBEHHbIN yHUBepcuTeT nMenn M.H. YipaaoBay.

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

B caysae HeoOxoaumocTH, oOOy4aroIIMMCS U3 4YHCla JHUI C OrPaHUMYCHHBIMH
BO3MOXXHOCTSIMU 37I0pOBbsI (110 3asBJICHUIO OOYYalOLIErocsi) MOTYT MpeiaraThCsi OJIHU U3
CIIEAYIOIIMX BapUAaHTOB BOCHPHUATHA HHGPOPMALMK C YYETOM HMX HWHJIUBUAYAIbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEH, B TOM YHCIE C MPUMEHEHHEM DJIEKTPOHHOTO OOydeHHUs U
JUCTAHIIMOHHBIX TEXHOJOTHIA:

—/1JIs1 JIUI] C HApYIIEHUSMHU 3pEHHUsS: B Ie4aTHON dopMe yBelInYeHHBIM HpUudToM; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa y4eOHBIX MaTepUaloB B
aynuodopmar); B medyaTHoW ¢opme Ha si3bike bpaiins; MHIMBHIyadbHbIE KOHCYJIbTAI[UH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOTUNKA; HHIMBUIYaIbHBIC 3aIaHUSI H KOHCYJIbTAI[HH.

—JUJTs1 JTUL] ¢ HApYLIEHUSIMHU CIIyXa: B IeYaTHOH Gopme; B (hopMe IIEKTPOHHOTO JOKYMEHTA;
BUZEOMATEepUaIbl C CYOTUTpaMHu; WHAMBHUIYAIbHbIE KOHCYIbTAllMM C IPHUBJICYCHUEM
CYpIIOTIEPEBOUNKA; WHANBUIYAIbHBIC 3a]JaHNUS 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 SIEKTPOHHOTO MOKyMeHTa; B (dopme ayauodaiiina; WHANBUAYyaJbHBIC 3adaHUs |
KOHCYJIbTalluU.

8. MeTtoauyeckue  peKOMeHIALMH o0yuarmumcst no BbITIOJIHEHH IO
CaMOCTOSITEJIbHOM PadoOThI.

CamocrostenbHas paboTta ompeaensercs crneuquUKod AMCHUILUIMHBIL U METOAMKON ee
IPEeIoIaBaHMsl, BDEMEHEM, MPETYCMOTPEHHBIM yUeOHBIM IUTAHOM, a TAK)XXE CTYIEHbIO 00yUYeHHUS,
Ha KOTOPOH U3y4yaeTcs AUCLUILINHA.

s caMOCTOSITENbHOM MOJArOTOBKM MOXKHO PEKOMEHJI0BATh CIEAYIOIIME HCTOYHUKHU:
KOHCIIEKTBI JIEKUMI W/WIM NPaKTUYECKUX M JIAOOPaTOPHBIX 3aHATUH, Yy4eOHYIO JUTEepaTypy
COOTBETCTBYIOLIETO MPOMUIISL.

[IpenonaBarens B Havaje YTeHUs Kypca MHGopMupyeT odydarommxcs o popmax, BUaax u
COJCpKAHUU CAMOCTOSITENIBHOW pabOThl, pa3zbsCHIET TpeOOBaHUS, MpPEIbSBISEMBbIE 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
3auéra U creuuuke TeKylel u npoMexxyroyHoi arrectanuu. C caMoro Havajga »eylareiabHO
IUIAaHOMEPHO OCBAaMBaTh MaTepHall, PyKOBOJCTBYACh MEPEYHEM BOIPOCOB K 3a4eTy M CIHMCKOM
PEKOMEHAYEMOW JIUTEpaTypbl, a TakkKe MyTEM CaMOCTOSTEIbHOTO KOHCHEKTUPOBAHUS
MaTepHaJIOB 3aHATUH U PE3yJIbTATOB CAMOCTOSATEIIBHOTO H3YUYEHUs Y4€OHBIX BOIIPOCOB.

Tembl, BBIHECEHHBIE HA CaMOCTOSITENIbHOE U3YYEHHE, HE0OX0IMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpAaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuana, IpUBOAATCS
HE00X0MMBbIe 00OCHOBaHUS, TAOJIMYHBIE NTAaHHBIE, CXEMBI, 3CKHU3bI, Ipaduku u T.M. KoHCHEeKT
1es1ecoo0pa3Ho COCTaBIATh LEIMKOM Ha TeMy. [Ipu 3ToM MMeeTcs BO3MOXKHOCTH BCEr/a
JIOTIOJIHSATHh COCTABJIEHHBIM KOHCIIEKT MaTepuajlaMM W3 JKypHAJlOB, JaHHbIX W3 MHTepHeTa u
JIpYTruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHUKOM HEOOXOJMMBIX
MaTepuaioB, KyJa acCHUPaHT BHOCUT BCE HOBOE, YTO OH M3y4yWJl, y3HaJl. Takue KOHCIEKTbI
IPEJCTaBIAIOT, OOJIBIIYIO LIEHHOCTh MPH MOATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIlbl CAMOCTOSITEILHOTO U3y4EeHHs Y4EOHBIX BOIIPOCOB:

1. IlepBuyHOe O3HaKOMJIEHHE C MaTepHalOM M3y4aeMOHl TeMbl MO TEKCTy YyueOHHKa,
KapTam, JOTIOJIHUTEIbHON JIUTEpaType.

2. BbueneHue riaBHOIO B M3Yy4aeMOM MaTepuaje, COCTaBICHHUE OOBIYHBIX KpPaTKUX
3aIKCEH.

3. ITog0op k JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE€ OT/JEIBHBIX CJIOB, ONPEIeNEHHBIX
3HAaKOB, I'Pa(UKOB, PUCYHKOB.

4. TlpogymbIBaHHE CXEMAaTHYECKOTO CIoOco0a KOAMPOBAHUS 3HAHHWM, HCIIOJIb30BaHHUE
pa3IMYHOro WpUQTa U T.1.

5. CocraBiieHrE ONIOPHOTO KOHCIIEKTA.



