[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
®K1O: Moseputos Mropb Eroposuy

b3

MHWHOBPHAYKH POCCHH

[omkHocTb: MpopekTop no yqe6Hom(IheﬂJepaﬂhﬂoe rocyJ1apcrBeHHoe 010/ KeTHoe o0pazoBaTejbHoe YUpex/jcHue

[ata nognucanus: 12.06.2023 09:47:56
YHUKaNbHbIA NPOTPAMMHBIA KIIOY: Yy panyekmii
6d465b936eef331cede482bded6d12ab98216652f016465

BBICIICI'0 0OpazoBanms

(SRRl e WL Vaomary

DaxynpTeT HHPOPMATHKY U BEIIUCITHTEBHOM TeXHUKH
Kadeapa marematrueckoro u anmapataoro obecrieuerus HHAOPMAIIMOHHEIX CHCTEM

YTBEPXJIAIO
lIpopexrop 1o yuebmoii pabore

—  ————WE. Ilosepunos

7 J,./é.yzﬁiml/ 20231

PABOYASI TIPOI'PAMMA JIMCITULLIMHBI (MOJIVJIS)
«MATEMATHYECKOE U MPOI'PAMMHOE OBECIHEYEHUE

Hayunass crmenwansaocts —
9KCTPCMAIILHBIX COCTOSIHUM BEUIECTRA

B TEXHUYECKHUX HAYKAX»

1.3.17. Xumuueckas GuU3NKA, TOpeHHE W B3PEIB, (hH3MKa

®opma 00ydeHus — ouHas
I'on Havasa ocroenus — 2023

Yebokcaprr — 2023



COCTABHUTEJIb:

JoteHT kKadeapsl TeIIOHEPTEeTHIECKUX YCTAHOBOK,
KaHIUAAT (PU3UKO-MAaTEeMaTHIECKUX HAYK, TOIECHT
B.B. AnapeeB

OBCYXIEHO:
Ha 3acenannu xadeapbl MaTeMaTH4eCKOTO M allapaTHOro o0ecrnedeHus: HH(POPMAIMOHHBIX
cuctem 6 mapta 2023 r., npotokoin Ne 9

3aBenyrommii kKageapoit
T.H. Konsimena

COT'JTACOBAHO:

Jexan ¢akynbprera ”HGOPMATUKU BHIUMCIUTEILHON TEXHUKHI
A.B. IITunmosa

HauanpHuk oTaena noaroToBKu u
MOBBILICHHS KBATH(PUKAITTT
Hay4HO-TIEAarOru4eCcKuX KaJapoB
C.b. XapuroHoBa

a



1. Ilesab u 3a1a4u OCBOEHHS IMCUUILIAHBI (MOXYJIAA).

Llenp w3y4eHUs IUCHMIUIMHBI — (OPMHPOBAHME Yy ACHHPAHTOB 3HAHMHA W yMEHU,
MIO3BOJISIIOIIMX IIPUMEHATH OCHOBHBIE IIOJIOKEHMsSI JMCUMIUIMHBL «Maremaruyeckoe U
IporpaMMHOE OO€CleYeHHE B TEXHMYECKMX HAayKax» O MAaTeMaTHMYeCKMX METO/axX, MOJEIsX,
QITOPUTMaxX U KOMIBIOTEPHBIX MpOrpaMMmax Ul peaau3alui Lesned U 3aaa4 MHGOpMauoHHON
CHCTEMBI, a TAK)Ke HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS KOMILIEKCA TEXHUYECKHX CPE/ICTB.

3ajaun IUCUUIUIMHBIL: IOJyYeHUE OOLIMX CBEIEHUH 0 MareMaTHMYeCKOM IpPOrpaMMHOM
o0ecrieyeHUH B TEXHMUYECKMX CHUCTEMax; IOJy4YeHHE 3HaHUM B 0OJacTH DPa3BUTHUSA TEOPHUU
IIPOrpaMMHUPOBAHUsA, CO3JAHUS U CONPOBOXKACHMS IPOrPAMMHBIX CpPEICTB Pa3IMYHOTO
Ha3HA4YCHMUS.

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

B mporuecce ocBoeHMs AaHHOW MUCHUILUIMHBI oOydaromuecss (pOPMUPYIOT CIEAYIOLIUE
pe3ynbTaThl OCBOCHUS JUCITUTIIIUHBI:

K4 — cmocoOHOCTH €aMOCTOSITENBHO OCYIIECTBIATH HAyYHO-HCCIEAO0BATEIbCKYIO
JESTEIIbHOCTh B COOTBETCTBYIOMICH MpodeccCHOHAIbHON 00acTh ¢ WCIHOJB30BaHHUEM
COBPEMEHHBIX METOIOB MCCIICIOBAHNS,

K7 — roToBHOCTb K TEOPETHYECKUM M DKCIEPUMEHTAIBHBIM HCCIEIOBAHUSM SIBICHUA U
MPOIIECCOB XUMHYECKOW (PU3MKH, TOPEHUS W B3pbIBa, (PU3MKU DKCTPEMAJIbHBIX COCTOSHUH
BEIICCTBA.

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

3.1.  Cmpyxkmypa oucyuniunvl (Mo0yis).

No HaumeHnoBanue pa3nena IuCHUIIMHBL ®opmupyembie | Dopma TEKYIIETO KOHTPOJIS

/1 (Moyms) KOMIIETEHIINHU

1 |Pasmen 1. MaTemaTrnyeckue OCHOBEI K4, K7 TEeMBI IJISI CAMOCTOSITSIILHOTO
[porpaMMUpOBaHusl. BeranciurenbHbie M3y4eHUs, YCTHBII ONpoc Ha
MaIllMHbBI, CUCTEMBI U CETHU. SI3BIKK U MPaKTUYECKUX 3aHATHAX,
CHUCTEMBI IPOrpaMMHUpoBaHus. TexHonorus pedeparsl
pa3pabOTKH MPOTrPaMMHOTO 0OeCTIeUeHUs

2 |Pazzmen 2. OnepauuoHHbIe cUCTEMbl. MeTo b K4, K7 TeMBI IJISI CaMOCTOSITEILHOI'O
XpaHEHHs JaHHBIX U JIOCTYyIa K HUM. M3y4eHUs, YCTHBII OMpoc Ha
Opranuzanus 0a3 JaHHBIX U 3HaHUH. 3anuTa MPaKTUYECKHUX 3aHATHAX,
ITAaHHBIX U MPOTPAMMHBIX CHUCTEM pedepaTs

3.2. Obvem oucyunaunvl (MOOYIs) U UObL YUeOHOU padbomul.

Ne /1t Temsbl 3aH9TUI

Jlexun
[IpakTnueckue
3aHATUS
CaMocTosTenbpH
as pabora
Bcero uacos

Cemectp 4




Pa3nen 1. MatemaTuyecKne OCHOBBI
NPorpaMMupoBaHusi. BeruncjinrenbHble MALIUHBI,
CHCTEeMBbI U ceTH. SI3bIKU U CHCTEMBI
nporpaMmMupoBanus. TexHoJsiorusi pa3padorku
NMPOrpaMMHOIo o0ecreyeHnst

AN
(@)

1. | Tema 1. MaTemaTnyeckre OCHOBBI IPOrPaMMHUPOBAHUS. 4 14

2. | Tema 2. BeruucaurenbHbIe MAIIMHBI, CACTEMEI U CETH. 2 2 7 11

Tema 3. SI3bIKM ¥ CUCTEMBI IPOTPAMMHUPOBAHHSL.
TexHonorHs pa3paboTKH MPOTPaMMHOTO 00ECIICUCHHSI.

Pazgea 2. Onepanuonnblie cucreMbl. MeToabl XpaHeHUs
JAHHBIX U J0CTyNa K HUM. Opranuszanusa 06a3 JaHHBIX U
3HAHWI. 3a1MTa JAHHBIX U IPOTPAMMHBIX CHCTEM

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

Tema 5. Meroapl XpaHeHUsl JaHHBIX U JOCTYIIA K HUM.

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

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

Bu mpoMexXyTo4HOM aTTeCcTaIiu:
3a4er — cemectp 4.

3.3. Tembl 3anamutl u kpamkoe cooeparcanue.

Pa3znen 1. MatemaTtnueckrie OCHOBBI TPOTrpaMMHUPOBaHUs. BeruncnuTenbHble MalIUHBI,
CUCTEMBI U CETH. SI3bIKM U CUCTEMBI IPOrpaMMUpOBaHus. TexHonorus pa3padoTku
IPOrPaMMHOI0 00eCTIeUeHHUS
Tema 1. Mamemamuueckue 0CHO8bL NPOSPAMMUPOEAHUA.

Jlexuus 1. Anroput™mbl. ABTOMATHI.

1. TIlonsTue anroputma.

IlonsATHE anropuT™Ma U €ro yTOYHEHUs: MAllWHbl THIOPUHIA, HOPMAJIbHBIE AJITOPUTMBI
MapkoBa, peKypcUBHbIE (YHKLIHUU. OKBHUBAJIEHTHOCTh JaHHBIX (OpPMaJbHBIX MOJEIeH
anroputmoB. Ilonstne 00 anropuTMuueckor HepaszpemuMocTH. I[loHsTHE ClI0XKHOCTH
anroputmoB. Kmaccel P u NP. IlonmunomuanbHas cBogumocTs 3anad. Teopema Kyka o6 NP-
NOJHOTE 3aJaud  BBIIOJHUMOCTH OyneBoil  ¢opmyinsl. TouHble M IpUOIMIKEHHBIE
KOMOHMHATOPHBIE aJITOPUTMBI.

2. ABTOMATHI.

DKCIepUMEHTHI C aBTOMaTaMH. AJlredpsl peryssipHbIX BelpakeHuid. Teopema Knunu o
PETYISAPHBIX SA3bIKaX.

IIpakTnueckoe 3ansatue 1. AnroputMmbel. ABTOMATHI.

Mammna TeiopuHra, HopMaibHbIE aNrOpUTMbl MapkoBa, PEKypCUBHbIE (YHKIUU.
OKBUBaJEHTHOCTH JIaHHBIX (hOpMaTbHBIX MoJenel anroputMoB. [lonarue 06 anropuTMudeckon
HepaspemmocTtu. [lonstue cnoxHoct anroputmoB. Kimaccet P u NP. IlonmHoMuanbHas
CBOAMMOCTH 3a7a4u. Teopema Kyka 06 NP-noigHOTe 3a1auu BBITOJIHUMOCTH OyJieBOH (hOpMYIIbI.
TouHble U TPUOIMKEHHbIE KOMOMHATOPHBIE aJITOPUTMBL. ANreOpbl PEryIsipHBIX BBIPAXKEHUI.
Teopema KinHu 0 perynsipHbIX s3bIKax.

Jlexmusa 2. @opManbHbIE SI3BIKM U CIIOCOOBI UX omnucanus. OCHOBBI KOMOMHATOPHOTO
ananm3a. OCHOBBI KpunTorpaduu.
1. ®opmanbHbIE S3BIKH U CIIOCOOBI UX OMHCAHMUS.




Knaccudukanus ¢opmanbHbIX TIpaMMaTHK. VX HCMONb30BaHHE B JIEKCMYECKOM H
CUHTAKCMYECKOM  aHAJIM3€. «MIO»-UCUYHUCIICHHE, MpaBWIa pEayKLUUH, E€JUHCTBEHHOCTh
HOpMaJIbHOU ()OPMBI M ITPaBUJIA €€ TOCTUIKECHHUS, TIPEICTABICHUE PEKYPCUBHBIX ()YHKIIHHA.

2. OCHOBBI KOMOMHATOPHOTO aHAJIN3A.

Meron mnpousBomamux (GYHKIHA, METOJ BKIIOYEHHH U uckiIoueHuid. Koawl ¢
ucnpaBiieHueM omnook. AndaBuTHoe KoaupoBanue. MeTo bl cxxaTus HHOOPMALIUU.

3. OcHOBBI KpunTOrpapu.

3agaun obecnieueHHs] KOHPHUICHIIMAIBLHOCTH U 1IEIOCTHOCTH MHpopManuu. TeopeTuko-
WH(OPMAIMOHHBIN M TEOPETUKO-CIIOKHOCTHBIN IMOAXO/IBI K OMPEACIICHUI0 KpUIITorpadguaeckoi
CTOMKOCTH. AMepukaHckui crapaapt mudppoBanuss DES wu poccuiickuit  cranmapr
mudpoanus gaHHeIX [OCT 28147-89. Cuctemsbl mudpoBaHus ¢ OTKPBITEIM KitouoM (RSA).
[Mudposast moamnuch. MeToIbI TEHEPAIIUHN U paCTIpEACIICHUS KITFOUYCH.

[TpakTnueckoe 3ansTHe 2. dopmanbHble S3bIKM U CHOCOOBI MX omnucaHus. OCHOBBI
KOMOHMHATOpHOTO aHanu3a. OCHOBBI KpUOTOTrpaduu.

Knaccudukanus ¢opmanbHbIX rpammatuk. MeToa mpou3BOIAMIMX (DYHKIHH, METOX
BKIIIOUCHUH W uckimodeHnid. Komael ¢ wcmpaBieHneM ommuOOK. AjpaBUTHOE KOTUPOBAHUE.
Mertoapl cxatust uHGopMaruu. 3amadn oOecriedyeHns KOH(UIACHINAIBHOCTH M LEJIOCTHOCTH
uHpopmanuu. TeopeTuko-MHGPOPMAIIMOHHBIT M  TEOPETUKO-CIOKHOCTHBIA MOAXOABl K
OTIPEICTICHUIO0 KPUMTOTPAPUIECKON CTOUKOCTH.

Tema 2. Boiuucaumenvuvie MauiuHbl, CUCeMbl U Cemu.

Jlexuss 3. ApXUTEKTypa  COBPEMEHHbIX  KommbioTepoB.  Kiaccudukarus
BbuncauTenpHbIXx cucteM (BC) mo cmoco0y opraHuzanuu mnapajuieabHol  00paboTKu.
Ha3nauenue, apxuTekTypa W MNPUHLUIB TOCTPOEHUS HH(POPMALMOHHO-BBIYUCIUTENbHBIX
cereit (MBC).

1. ApxutekTypa COBPEMEHHBIX KOMIIBIOTEPOB.

Opranuzanuy naMaTH M apXUTEKTypa IPOLEccOopa COBPEMEHHBIX BBIYMCIHTEIbHBIX
MamMH. CTpaHW4YHas W CETMEHTHAas OpraHu3alys BHUPTYyalNbHOM mnamMaATth. Kbomi-mamsts.
Komanaublii u apudmeTHueckuil KOHBEWEpHl, MapajljIeIbHOE BBINOJIHEHUE HE3aBUCHUMBIX
KOMaHJ, BEKTOpHble  KoMaHnabl.  CHenMaau3upOBaHHBIE  IpoLeccOpbl.  MamuHsl,
o0ecreynBaroIye BHIMOJIHEHUE BBIUYUCIEHUH, YIPaBIsSeMbIX MOTOKOM JaHHbIX. OpraHuszaius
BBO/Ia-BbIBO/IA, KaHAJbI U MPOIIECCOPHI BBO/Ia-BbIBO/IA, YCTPONUCTBA COPSIKEHHS C 00BbEKTaMHU.

2. Kiaccudukanusa serunciaurenbHbix cucteM (BC) mo cmocoby opranusanuu

napaiesbHOi 00paboTKH.

MHoOronponeccopable ¥ MHOTOMAIIMHHBIE KOMIUIEKCHI. BBIYMCIMTENBHBIE KIACTEPHI.
[Tpo6ieMHO-OpHEHTUPOBAHHBIE TMapaljielibHble CTPYKTYypbl: MarpuuHble BC, cucronnyeckue
CTPYKTYpPBI, HEUPOCETH.

3. Ha3nauenme, apxuTeKTypa M NPUHLUUIBl IOCTPOCHUS  HMH(DOPMAIIMOHHO-

BeIuKcnuTeNbHBIX cetert (MBC).

JlokanbHble u rinobansabie IBC, TexHMUeCcKHe U MPOTrpaMMHBIE CPEACTBa O0bEeINHEHUS
paznmuuHbBIX cered. Meronsl m cpexncrtBa mnepenadn ngaHHeIX B MIBC, mpoTtokonbl mepemaudn
naHHbIX. OcoOeHHOCTH apXUTEeKTYphl JokanbHbIX ceTei (Ethernet, Token Ring, FDDI). Cetb
Internet, nomenHast opranuzanus, cemeiictBo mnpotokoioB TCP/IP. WudopmanmonHo-
BBIYHCIIUTENLHBIE CETH U pacipeiesieHHast 00paboTka HHPOpMAIIUH.

[IpakTuueckoe 3aHsATHEe 3. ApXUTEKTYpa COBPEMEHHBIX KOMIbIOTepoB. Kitaccudukarius
BbIUUCIUTENbHBIX cucteM (BC) mo crnocoOy opraHuzanuu napajuiedbHOH 00paOOTKH.
Ha3nauenue, apXuTeKTypa M NPUHIUIBI HOCTPOEHHUS HMH(OPMAIIOHHO-BBIUYUCIUTEIbHBIX
cereit (MBC).



Komannmupii w  apudMeTHYECKU  KOHBEHEpH, MapajyieIbHOEC  BBIMOJHEHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHbl. Crienuanu3upoBaHHbIe MpoIieccopbl. MallnHsl,
00ecIeurBaroIe BHIMIOJIHEHUE BBIYUCICHUN, YIPAaBISEMBIX MOTOKOM JaHHBIX. [IpoGnemHo-
OpUEHTUPOBAaHHBIE MapajielbHble CTPYKTYpbl: MarpuuHble BC, cucTomnyeckue CTPYKTYpBI,
Heiipocetn. MHQOpMalMOHHO-BBIYMCIUTENIBHBIE CETH W pachpejaesieHHas oOpaboTka
uHpOpMaLnH.

Tema 3. A3viku u cucmemul npozpammuposanus. Texnonozus pazpabomxu npocpammHo20
obecneyeHus.

Jlexuus 4. S3bIKK U CUCTEMBI MPOTrPAMMHUPOBAHUS.

1. $I3pIkM IpOrpaMMUpPOBAHHUS.

[Tpouenypusle a3biku nporpammupoBanus (Poprtpan, Cu). OyHKIMOHAIBHBIE SA3BIKU
nporpammupoBanus  (Jlucm), gormueckoe mnporpammupoBanue (IIposor), oOGBekTHO-
OpPUEHTUPOBAHHBIE S3bIKU MTPOrpaMMUpoBaHusl (fIBa).

2. IlpouemypHble  s3bIKM  IporpaMMupoBaHus.  OCHOBHBIE  yHpaBisrOLINE

KOHCTPYKLIUH, CTPYKTypa IPOrpaMMmBbl.

PaGora ¢ naHHBIMU: [I€pEMEHHbIE M KOHCTAHTBI, THUIIBI JaHHBIX (OyJneBCKuUM,
LIEJI0YKCIICHHBIE, IUIaBalOIINe, CUMBOJIbHBIC, TUIIBI JMalla30Ha U NEPEUYUCIICHUs, yKa3aTelu),
CTPYKTYpbI AaHHBIX (MaccuBbl U 3anucu). Ilponenyps! (GyHKINN): BBI30B MpOLEAYp, Nepeaaya
napameTpoB (II0 CCBUIKE, [0 3HAYEHHUIO, IO PE3YNIbTaTy), JOKAIU3ALMs IEPEMEHHBIX, TOOOYHbIE
apdexTel. OO0paboTka HCKIIOYUTEIBHBIX CUTyanuil. bubiamorexknm mpoumenyp ©u HX
UCIIOJIb30BaHUE.

3.  OOBEKTHO-OPUEHTHPOBAHHOE POrPaMMHUPOBAHUE.

Knaccer u 00bekThI, HacnenoBanue, nHTepdeiicel. [lorsTre 00 0OBEKTHOM OKPYKEHHUH.
Pednexcus. bubnuorexkn kiaccoB. CpenctBa 00pabOTKM OOBEKTOB (KOHTEHHEpPHI U
UTEPaTOPBI).

4. PacnpeneneHHOE IPOrpaMMHUpPOBaHUE.

[Tpoieccel u  ux cunxponuzanus. Cemadopbl, MOHUTOPbI Xoapa. OOBEKTHO-
OpUEHTUPOBaHHOE  pacmpenencHHoe  nporpammupoBanue. CORBA.  IlapannensHoe
nporpamMmmupoBaHue Haj oOmiedt mamsateio. Hutu. Cranpmaptsii untepdeiic Open MP.
PacnapayuienuBanue nocienoBareiabHbIX Iporpamm. IlapaniensHoe mporpaMMupOBaHUE HaJ
pacnpeneneHHoi namateto. [Tapagurmsel SPMD u MIMD. Cranaapthsiii untepdeiic MPI.

5. OCHOBBI IOCTPOEHUS TPAHCIIATOPOB.

CrpyKkTypa ONTUMHU3HPYIOLIETO TpaHcasATopa. [IpomekyTodHble IpENCTaBICHHUS
IIPOrPaMMBI: TIOCJIEOBATENBHOCTh CUMBOJIOB, TOCJIEI0BATEIBHOCTD JIEKCEM, CUHTAKCHYECKOE
JiepeBo, a0CTPaKTHOE CHHTAKCHYECKOE JIEpPeBO. YPOBHU INPOMEXKYTOUHOTO MPECTAaBICHUS:
BBICOKUH, CPETHNM, HU3KHI. POPMBI TPOMEKYTOUHOIO MPEACTABICHUS.

[TpakTueckoe 3aHaTHe 4. AHamUM3 MCXOAHOM MPOrpaMMbl B  KOMIIMJISATOPE.
OnTumMuzanus nporpamm npu ux komnuisiuu. [locrpoenue rpada 3aBucumocteid. ['enepanus
00BEKTHOTO KOJ1a B KOMIIIIATOPAX.

ABTOMaTHBIE (peryyispHble) IPaMMATUKH W CKaHHUpPOBAaHUE, KOHTEKCTHO CBOOOJIHBIE
rpaMMaTUKM W CHUHTaKCUYECKHI aHanu3, opraHu3anus TaOJHIbl CHUMBOJIOB MPOTPaMMBbl,
uMerolel OouHyro CTpykTypy, xem-pyHkuuu. Hucxomsmme (LL(1)-rpammaTtuku) u
Bocxomsmue (LR(1)-rpammaTtuku), METOIBl CHHTAKCHYECKOTO aHanmu3a. ATpuOyTHBIC
rpaMMaTUKU MU CEMAaHTHYECKHE MpPOrpamMMbl, MOCTPOECHHUE aOCTPAKTHOTO CHHTAKCHYECKOTO
JepeBa. ABTOMATUYECKOE IOCTPOCHHME JIEKCUYECKMX U CHHTAKCMYECKHX AaHAJIU3aTOPOB IIO
dbopMabHBIM oncaHusAM rpammaTuk. Cuctemsr lex u yacc. Cuctema Gentle.

Ontumuzanus 6a30BbIX OJIOKOB, YACTKA IIUKIOB. AHaIM3 TpadoB MOTOKA YIPABICHUS U
NOTOKa JaHHBIX. OTHOIIEHUE JOMUHHPOBAHUS U €TO CBOMCTBA, MOCTPOCHUE IPAHUIIBI 00JIaCTH
JOMUHHUPOBAHUS BEPLIMHBI, BBIIEIICHUE CUIBHO CBSI3aHHBIX KOMIIOHEHT Irpada.



IlepeBon mporpammbl B SSA-mpencraBieHne U oOpatHo. [noOanpHas U
MEXITPOIEypHAs ONTHMH3AIIN.

[lepenactpauBaemblie (retargetable) xommmisaTopel, gec (Habop xommwisTopoB Gnu).
[Tlepepabotka TepmoB (term rewriting). IlpuMeHeHHME ONTUMH3AIMOHHBIX 3BPUCTHUK
(LIeI0YHCIICHHOE IPOrpaMMHUPOBAHHE, JTMTHAMAYECKOE IPOTPaMMHUPOBAHHE) TUIst
ABTOMATUYECKOW T'eHepaluu TeHepaTopoB 00BeKkTHOro konaa (cucrembl BEG, Iburg u mp.).
MaimHHO-OpHEHTUPOBAHHBIE SA3BIKH, S3bIK accembiepa. [IpencraBinenne MaITMHABIX KOMaH[ U
koHcTaHT. Komaunuel TpaHcistopy. WX THITBI, TPUHIMIBI pean3anud. MakpocpencTsa,
MaKpOBBI3OBBI,  SI3BIKM  MAaKpOOIPEICIICHUH, yCIOBHAs  MaKpOTeHEepanus, [PHHLUIIBI
pea3aym.

Jlexuus 5. TexHonorus pa3paboTKH MPOrpaMMHOI0 00eCIIeUYeHus.
1. Cucrembr nporpammupoBanus (CII). ITakersl mpuxmamabix mnporpamm (ITIIIT).
TexHomorus pa3pabOTKU U COMPOBOXKJIECHHS TPOrPaMM.

Tunosble komnoHeHTbl CII: s3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBSI3€H, OTJIATUMKH,
TEKCTOBbIE peAakTopbl. MoaynbHoe nporpamMmmupoBanue. Tumbl Moxaynei. CBsi3bIBaHUE
MOJIyJIel IO YIpaBJICHUIO U JaHHBIM.

2. [akertsl npuknaansix nporpamm (I1IIIT).

Cucremnass yactp u HamonHeHue. SI3piku oOmenus c IIIIII. MamwmuHas rpaduka.
CperncTBa nmoaaep KK MallMHHON rpaduku. ['padudeckne makeTsl.

3. Texnonorus pa3paboTKH U COMPOBOKICHUS IPOTPAMM.

JKuzHeHHBI LMK mporpaMMbl. OTambl pa3padOTKH, MHKANCYJIALUH, 3aJaHUS THUIIOB.
Monynu, B3aumMoeiicTBUE MEXAY MOAYIISIMU, HEPAPXUUECKUE CTPYKTYPbI IPOTrPaMM.

[TpakTnueckoe 3anatue 5. OTnagka, TECTUpPOBaHUE, BepUPUKALUS U OLICHUBAHHE
CJI0KHOCTH Iporpamm. MeToibl crienuuKay MporpaMm.

I'enepanus TectoB. CucrteMbl reHepanuu TectoB. Cpesbl mporpamum (slice, chop) u ux
NpPUMEHEHWE Tpu OTJIAJKe MporpaMM M JJid TEHepaluuu TecToB. MeToapl MpOBEPKHU
cneuudukanuu. CxeMHOe, CTPYKTYpHOE, BHU3yaJbHOE MporpammupoBanue. Pazpaborka
noJib30Barenbckoro uHrepdeiica, crangapr CUA, MynbTuMeauiiHble cpenbl UHTepdhercHoro
B3aMMOJCHCTBUSI.

Paznen 2. OnepannonHble cucTeMbl. MeTOIbI XpaHEHUs JaHHBIX U JOCTYIIA K HUM.

Opranmzanus 6a3 JaHHBIX U 3HAHHUH. 3alIuTa JaHHBIX U MPOTPAMMHBIX CHCTEM.

Tema 4. Onepayuonnvle cucmembi.

Jlexuust 6. Pexumbl (QYHKIIMOHUPOBAHUS BBIYUCIUTEIBHBIX CHUCTEM, CTPYKTypa H
(GYHKIIMM OINepaloHHBIX cucTeM. Bunabl nmporeccoB u ynpasieHuss uMu B coBpeMeHHbIX OC.
[TapasienpHble MPOLECCHI, CXEMBI IIOPOXKACHUS U YIIPABICHMUSL.

1. Pexumpl GyHKIMOHUPOBAHUS BBIYHCIUTEIBHBIX CHCTEM, CTPYKTypa M (YHKIIUU

ONEPALMOHHBIX CHCTEM.

OcHoBHble 0710kM U MOaynu. OCHOBHBIE CPEJCTBA aIapaTHON MOAEPKKU (QYHKIIMMA
onepanrionHbix cucreM (OC): cuctema mnpepelBaHUM, 3allUTa TaMATH, MEXaHU3MBbI
npeoOpa3oBaHus aJpecoB B CHUCTEMax BHUPTYadbHOW MaMsTH, YIpaBIEHUE KaHaIaMH U
nepudepuitHbIMU YyCTPOMCTBAMH.

2. Bwugsl npoueccos U ynpaBieHUs UMH B cOBpeMeHHbIX OC.

[IpencraBiaeHue mpoLECCOB, UX KOHTEKCTHI, HUEPAPXUU IOPOKIACHUSA, COCTOSHHUSA U
B3anMoJieiicTBie. MHOro3agauHblii  (MHOTONPOTPAaMMHBIN) pexkuM  paboTel.  KomaHabl
ynpasiieHus npoueccamu. CpencTBa B3auMOACHCTBHS MPoLeccoB. Moenb KIMEHT-CEPBEP U €€
peanuzanus B coBpeMeHHbIX OC.

3. IlapannenbHble NPOLECCHI, CXEMBI TOPOXKIECHUS U YIIPABJICHUS.



Opranu3zanys B3anMOJCHCTBUSA MEKy NTapauIeIbHBIMUA U ACHHXPOHHBIMU ITPOLIECCAMM:
o0OMeH COOOIIEeHUsIMU, OpraHu3alus MOYTOBBIX AMIMKOB. KpuTtnyeckue y4acTku, NPUMHUTHBBI
B3aMMOMCKITIOYEHHUS MPOLIEeCCOB, ceMadopsl JIeikcTprl 1 ux pacmmpenus. [Ipobiema TynmukoB
IPU ACUHXPOHHOM BBIMIOJIHEHUHU IPOILIECCOB, aITOPUTMbI OOHAPYXKEHUS U IPeIO0TBPALCHUS
TynukoB. OIepalMoOHHbIE CpPEACTBA YIPABJIEHUS IMPOLIECCAMM MPU HX pealn3aluyd Ha
NapaJuIeJIbHBIX W paclpeielieHHbIX BbIUMCIUTEIbHBIX CUCTEMAX W CETAX: CTaHIAPThl U
nporpammusie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHsitue 6. VYmOpaBieHwe AOCTYNOM K AaHHBIM. OnTuMuzaius
MHOT'033Ja4HON PabOThl KOMIIBIOTEPOB. Y IaJ€HHBIN JOCTYI K pECypcaM CETH.

OnHOYpOBHEBBIE W MHOTOYPOBHEBBIC IMCLUUIUIMHBI LHUKIUYECKOTO OOCITYKHUBaHHS
MIPOLIECCOB Ha LIEHTPAJIBLHOM IpOIECCOpe, BbIOOp KBaHTA. YIIpaBJICHHUE JOCTYIOM K JaHHBIM.
QailnioBas cucTtemMa, opraHu3alus, paclnpeieseHue TUCKOBOM mamsTH. YTpaBieHHe 0OMEHOM
JAaHHBIMH MEXJ1y JAMCKOBOW U ONEpaTUBHOM MaMAThbio. Pabodyee MHOXECTBO CTpaHUIL
(cerMeHTOB) MpOrpamMMbl, aNTOPUTMBI €r0  ONpeAeNieHUs. YIpaBleHWE BHEIITHUMHU
ycrpoiictBamu. ONTUMH3AIMS MHOT03aadyHOld  paboThl  KOMIbIOTepoB. OrepannoHHbIE
cucrembl Windows, Unix, Linux. OcoOeHHOCTH OpraHHM3aluH, MPEIOCTABISIEMbIE YCIyTH
M0JIb30BAaTEIbCKOIO  B3auMOAEHCTBUA. OnepalMOHHbIE CpPEACTBA YIPABJICHHUS CETSIMHU.
DTalloHHAasE MOJENb B3aMMOACUCTBUS OTKPBITHIX cucrteM [SO/OSI. Mapmpyruzanus u
yIpaBJIeHUE TIOTOKaMHU JTaHHBIX B ceTu. JIokanbHbie u rinobansabie cetu. CereBbie OC, Mosenb
KIIMEHT- cepBep, cpeactBa ymnpasieHus cersmu B OC UNIX, Windows NT. CewmeiicTBo
npotokosioB TCP/IP, crpykrypa u Ttunsl IP-anpecoB, momennas azapecanusi B Internet.
Tpancnoptabie npotokoasl TCP, UDP. Vpanennsiii goctyn k pecypcam cetu. OpraHuzanus
3JICKTPOHHOM TOUTHI, TelaekoHdepenuuid. [Iporokonsl nepenaun ¢aiiinos FTP u HTTP, s3bik
pasmertku runeprekcta HTML, pazpadorka WEB-cTpanui, WWW-cepBepsi.

Tema 5. Memoovl xpanenus oannvix u oocmyna Kk Hum. Opeanuzayusi 6a3 OAHHBIX U 3HAHUI.

Jlexus 7. MeToabl XpaHEeHUs! JaHHBIX M AOCTYyNa K HUM. Opranu3zanus 0a3 JaHHBIX U
3HAHUM.

1. Meroapl XpaHeHUs TaHHBIX U JOCTYIA K HUM.

Konmnenmus tuna qaHHbIX. AGCTpaKTHBIE THUIBI 1aHHBIX. OOBEKTHI (OCHOBHBIE CBOMCTBA
U OTIWYMUTENbHBIE TNpHU3HAKH). OCHOBHBIE CTPYKTYphl [aHHBIX, aJITOPUTMbI OOPaOOTKH U
noucka. CpaBHUTENbHAs XapaKTEPUCTHKA METOJOB XPAaHEHUS M IOMCKA JAHHBIX. TIOHATHUSA
PENSUOHHON M 0OBEKTHOW MoJiesiel TaHHBIX. TeopeTHyeckue OCHOBBI PESILIMOHHON MOojeIH
nanHelx  (PIAM). PenduuonHass anrebpa, peisiquoHHOE ucyHucieHue. OyHKIMOHAIbHbIE
3aBUCUMOCTH M HopManu3auusi orHomeHui. CASE-cpenctBa M WX HCIOJIB30BAHHE IIPH
npoekTupoBaHuu 6a3bl faHHBIX (BJ]).

2. Opranuzanus 6a3 JaHHBIX ¥ 3HAHUH.

S3p1k 6a3 marHbBIx SQL. CpenctBa onpenenenus u u3MeHeHus cxembl bJI, onpenenenus
orpanuueHuil nenoctHoctd. KoHtpons noctyna. CpeiacTBa MaHHUIYJIMPOBAHUS JaHHBIMU.
Cranpaptel sa3b1k0B SQL. MHTepakTuBHBIN, BCTpOoeHHbIM, AuHamuueckuih SQL. OcHoBHbIE
MOHATUS TEXHOJIOTMHU KIMEHT-cepBep. Xapakrtepuctuka SQL-cepBepa u kimenra. CereBoe
B3aUMoOJIeiicTBME  KJIMEHTa U cepBepa.  MH(pOPMAIMOHHO-IOUCKOBBIE  CHUCTEMBI.
Knaccugukarus. MeTop! peainzaliui 1 yCKOPEHUs TIOUCKA.

IIpakTnueckoe 3aHsTMe 7. MeTonbl XpaHEHHWs [JaHHBIX M JOCTYIIa K HHUM.
Opranuzanus 0a3 JaHHBIX W 3HAHHM.

Opranuzanus U NpoeKTupoBaHue Gpusndeckoro yposHs bJl. Metoabl uHAeKCHPOBAHMUSL.
O06o0011IeHHas apXUTEKTYpa, COCTaB U (PyHKIUU cucTeMbl yrpasieHus 0a3zoil naHHbIX(CYB/I).
XapakTepucThka COBpeMeHHBIX TexHosoruid bBJl. OcCHOBHBIE TPUHLMIBI  yIPaBICHUS
TpaH3aKLUUsMH, )KypHaJIU3alueld 1 BOCCTAHOBJIEHUEM.



Meronbl OpenCTaBlICHHs 3HAHUU: NPOLEAYPHBIE MPEICTABICHUS, JIOTHYECKHE
MPEJICTABICHUS, CEMaHTHYECKHE CeTH, (pelMbl, CUCTEMbl MNPONyKIuH. MHTerpupoBaHHbBIE
METO/Ibl TPEJCTABJICHUS 3HAHUU. SI3bIKM IpecTaBiieHUs 3HaHUM. bas3bl 3HaHM. DKcriepTHBIE
cucteMbl (DC). Oo6mactu npumenenus IC. Apxurektypa IC. MexaHuU3Mbl BBIBOJA,
MOJACUCTEMBbI OOBSCHEHMS, OOmmeHus, npuobpereHus 3Hanmid OC. JKU3HEHHBIH UK
sKcnepTHOM cucteMsl. [Ipumepsl koHKpeTHbIX JC.

Tema 6. 3awuma OaHHBIX U NPOSPAMMHBIX CUCTIEM.

Jlekuus 8. 3ammTa 1aHHBIX U TPOTPAMMHBIX CHCTEM.

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

AnmnaparHble U IPOrpPaMMHBIE METOJIbI 3aIUTHl JAHHBIX U IPOrpaMM. 3aliuTa JaHHBIX
U IIPOTPaMM C ITOMOIIBI0 HIHU(PPOBAHUSL.

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

3amurta ot HecanknuoHupoBanHoro jgoctyna B OC Windows NT. Cucrema
0e30MacHOCTH W pasrpaHudcHusi Aoctyna kK pecypcam B Windows NT. daiinoBas cuctema
NFTS u cepsucst Windows NT.

3. 3ammMra OT HECAHKLIMOHUPOBAHHOTO KOIHMPOBAHHUS.

3amuTa OT HECAaHKIMOHHPOBAHHOTO KOMHUPOBAaHHS. METONIbI TMPOCTAHOBKH HE
KOMMUPYEMBIX METOK, HACTPOWKA YCTaHABIMBAEMOU MPOrpaMMbI Ha KOHKPETHBIH KOMITBIOTED,
HACTPOWKa Ha KOH(PUTYPAIHIO 000PYIOBAHHS.

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

3amuTa OT pa3pylIaroluX MPOrpaMMHBIX BO3JEHCTBUI. BpenoHOCHBIE MporpaMMbl U UX

KIacCupUKanus. 3arpy304Hble ©  (ailyloBbIe BHPYCH, NPOrpaMMBbI-3aKIaJKH. MeTompl
oOHapyXeHHsl W yAaJeHUs BUPYCOB, BOCCTAHOBIEHHUS MpPOrpaMMHOro obecriedeHus. 3amura
nH(popMannu B BeruncauTenbHbIx ceTsix Novell Netware, Windows NT u nip.

4. OneHo4YHbIe CpeCTBA JJISA TeKYIero KOHTPOJIsl yCIieBaeMOCTH, IIPOMEeKYTOYHOI
aTTecTallMy 10 UTOraM OCBOECHMS JMCHUIIIMHBI (MOAYJIs).

@opMBl M BUABI KOHTPOJISI 3HAHMM aCHUPAHTOB, IPEIYCMOTPEHHBIE II0 JAaHHOMN
JUCLHUIUIMHE: TEKYIIUH KOHTPOJIb U IPOMEXKYTOYHAs! aTTecTalus (3a4er).

Kpurepun nosnydyenus 3ayera no JuCHUIIINHE:

- OIIGHKAa <«3ayTeHO» CTAaBUTCS, €CJIM AaclHUpaHT TIIyOOKO M MPOYHO YCBOWJI BEChH
IIPOrpaMMHBIN MaTEpHUaJl, UCUEPIIBIBAIOIIE, ITOCIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKH CTPOMHO
€ro Hu3Jaraer, He 3aTpyJHSeTcss C OTBETOM IIpU BUJOW3MEHEHMM 3aJaHusi, CBOOOJHO
CHpaBisIeTcsl ¢ 3a/ladyaMy U MPAKTHUECKUMH 3aJaHUSAMH, TMPAaBUIBHO OOOCHOBBIBACT MPUHSATHIE
pELICHHs], YMEET CaMOCTOSITEIbHO 0000IaTh U U3J1araTh MaTepHall, He J0IMyCKas OIIMOO0K;

- TBEPAO 3HACT IPOrPaMMHBIM Marepuas, I'PaMOTHO WU IO CYIIECTBY H3JIaraeT €ro, He
JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOYKET MPABHIBHO MPUMEHSATH
TEOpPETUYECKHE TOJIOKEHUsI M BJajgeeT HEOOXOAMMBIMH YMEHUSIMH M HaBBIKAMU MpU
BBIITOJIHEHUH NPAKTUYECKUX 3aJaHUM;

- €CJIA aCIUPAHT OCBOWJI TOJIBKO OCHOBHOM MaTepHuall, HO HE 3HAeT OTACIIbHBIX ICTAJICH,
JOTYCKaeT  HETOYHOCTH,  HENOCTaTOYHO  MpaBUIbHbIE  (DOPMYIHPOBKM,  HapyllaeT
[IOCJIEIOBATEIbHOCTh B U3JIOKCHUM IPOIPaMMHOIO0 MAaTepuajga M UCIBITHIBACT 3aTPYJHCHUS B
BBIIIOJIHEHUH NPAKTUYECKUX 3aJaHUM.

3aueT cuuTaeTcd HE CIAHHBIM, €CJIM AacCHUpPaHT HE 3HAET OTAENIBHBIX pa3/eiioB
IPOrpaMMHOT0 MaTepHasa, JOIMYCKaeT CYIIECTBEHHbIE OMIMOKH, C OOJBIIMMH 3aTPyTHEHUSIMHU
BBITOJIHSET, TM00 HE MOXKET CAMOCTOSITEIILHO BBIITOJIHUTH IPAKTUYECKHUE 33 JaHUS.



OO N U R W

10.
11.
12.

4.1. IlpumepHBbIil epeYeHb BOMPOCOB K 3a4ETy

[ToHsiTHe adropuT™Ma U €ro yrouHeHusl.

[ToHsITHE CIOXHOCTH AIITOPUTMOB.

Kiaccer P u NP.

ABTOMATHI.

Anrebpa JIOTHKH.

Otnomenus u pyakuuu. OTHOMICHHS YaCTUYHOTO MOPSIKA.
DopMabHbIE SI3bIKU U CIIOCOOBI UX OMUCAHUS.

Kompl ¢ ucnipaBienreM omuOoK. MeToabl C:kaTusi HHPOPMAITUH.
OcHoBbI KpunTorpaduu.

ApXHUTEKTYypa COBPEMEHHBIX KOMITBIOTEPOB.

Knaccudukanys BEIYUCIUTETbHBIX CHCTEM.

Hasnauenue, apXuTeKTypa U IPUHIHUIIBI IOCTPOCHHSI HH(POPMAIIMOHHO-BBIYHCIUTEIIBHBIX

ceTen.

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.

OcoOenHoctu apxuTekTypsl JTokanbHbiX ceteil (Ethernet, Token Ring, FDDI).
Cers Internet, momenHast opranusansi, cemencTBo nmpotokonoB TCP/IP.
SI3BIKM IPOrpaMMHUPOBAHMUSL.

Pacnpenenennoe nporpaMMHupoOBaHue.

[TapannensHOE MPOrpaMMUPOBAHKE HAJ OOIIEH TaMSThHIO.
[TapayuenpHOE MPOrpaMMHUPOBAHKE HAJT PACIIPEIEICHHON aMSATBIO.
OCHOBBI IOCTPOEHUS TPAHCIATOPOB.

[TakeTsl PUKIIAJAHBIX IPOIPAMM.

Otnazaka, TecTupoBaHue, Bepu(UKaLus U OLEeHUBAaHUE CI0KHOCTH ITPOrPaMM.
MeTtobl crienuuKany IporpaMm.

Buel npoueccoB u ynpasieHust UM B coBpeMeHHbIX OC.
[TapaytenpHbIE IPOLECCHI, CXEMBI IIOPOKICHUS U YIIPABJICHMUS.
VYrpasieHne J10CTYIIOM K JaHHBIM.

VYrpaBieHne BHEIIHUMH YCTPOHCTBAMM.

OnTuMu3anus MHOT0331a4HOM paboThl KOMITBIOTEPOB.

OnepanoHHbIE CPECTBA YIIPABIECHUS CETIMHU.

VY 1aneHHbli JOCTYII K pecypcaM CETH.

Konuenmus tuna qaHHbIX.

OCHOBHBIE CTPYKTYpbI JaHHBIX, AITOPUTMBI OOPaOOTKHU U MOKCKA.
OCHOBHBIE TTOHATHS PENIAIIMOHHON U OOBEKTHON MOJIeNIel TaHHBIX.
XapakTepucTUKa COBPEMEHHBIX TeXHOI0run b/l

A3pIk 6a3 maHHBIX SQL.

WHpopManinoOHHO-TTIOMCKOBBIE CUCTEMBI.

Mertobl TpeACTaBICHNS 3HAHUH.

OKCHEPTHBIE CUCTEMBI.

ArmnapaTHble ¥ IPOTPaAMMHBIE METO/IbI 3aIUTHI IaHHBIX U IPOTpaMM.
3amuTa OT HECAaHKIIMOHUPOBAHHOIO KOITMPOBAHUS.

3anmTa OT pa3pylUIaroIUX MPOTPAMMHBIX BO3/IEUCTBUM.

3ammTa HHPOPMALIMU B BHIYUCIUTENBHBIX CETAX.

5. YueOHo-meroanueckoe W UHGpOpMAUMOHHOEe o0ecneyeHHe IWCHUILIHHBI

(Mmonmy.Jsi).

5.1. Pexomendyemas oCHOBHAS Tumepamypa.



Ha3zBanmne

Uepubime, C. A. [IpuHIUIBI, TATTEPHBI U METOJOJOTUU Pa3padOTKH MPOTPAMMHOTO
oOecrieueHus: ydeOHoe mocobme miusa  By3oB/ C. A.UYepneimeB. — Mocksa:
[13naTenscTBO FOpaiit, 2022. — 176 c. — (Beicmiee o6pa3oBanue). — ISBN 978-5-534-
14383-6. — Tekct: anekTtponnblid // O6pa3oBarenbHas miargopma HOpait [caiiT]. —
URL: https://www.urait.ru/bcode/497029

HoBukoB, @. A. CHUMBOJIMYECKUN MCKYCCTBEHHBIN MHTEJUIEKT: MaTEMaTUYECKHE OCHOBBI
peIcTaBlIeHUs] 3HAHWW: ydeOHoe mocobue s By3oB/ @D. A. HoBukoB. — Mocksa:
[13naTenscTBO FOpaiit, 2022. — 278 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-
00734-3. — Tekct: anekTpoHHblid // O6pa3oBarenbHas miardopma HOpait [caiit]. —

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

5.2. PexomeHndyemas 0OnOIHUMENbHAS TUMepamypd.

HaszBanmne

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

Anamenko, M.B. OCHOBBI KJIacCHUECKOW KpHUIITOJIOTHHU: CEKpPeThl MHU(POB M KOJOB
[DnexTponHbIil pecypc] — Onektpod. naH. — Mocksa : JIMK Ilpecc, 2016. — 296 c.
— Pexxum noctyna: https://e.lanbook.com/book/82817. — 3aru. ¢ skpana.

Hpesc, I0.I. Texnuueckue U MNpPOTpaMMHBIE CPEACTBA CHCTEM PEATbHOIO BPEMEHH
[OnexTponnblii pecype] : ydeb. — OnekTpoH. naH. — MockBa : M3gaTtenbcTBO
"Jlaboparopus  3manumit", 2016. — 337 c¢. —  Pexum  jgoctyma:
https://e.lanbook.com/book/70691. — 3ari. ¢ sxpana.

Kpys P.JI., CTpyKkTypsl JaHHBIX ¥ IPOEKTUPOBAHUE NPOrpaMM [DIEKTPOHHBIN pecypce] :
yue0. nocobue — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3HaHui",
2017. — 768 c. — Pexum noctyna: https://e.lanbook.com/book/94149. — 3arn. ¢
JKpaHa.

ITerpenko, I1.b. Metponoruueckoe obecredeHre 3amuThl HHGOpPMaIU [ DIeKTPOHHBIN
pecype] : yueb6. mocobue / I1.b. Tlerperko, A.B. CyxopykoB. — DJIEKTpPOH. JaH. —
Mocksa : MITY wum. H.D. baymana, 2011. — 153 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62066. — 3ari. ¢ sxpana.

anerun, B.®. HMubopMmanmonHas 06e30MacHOCTh [DJEKTpOHHBIA pecypc| : yueO.
nocobue — OnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2014. — 702 ¢. — Pexum
nocryma: https://e.lanbook.com/book/50578. — 3arn. ¢ skpana.

Manerun, B.®. 3ammurta wuHbOpManuMu B KOMIBIOTEPHBIX CHUCTEMAaX M CeTSX
[DnexTpoHHbIH pecypc] : yueb. mocobue — DnexTpoH. naH. — Mocksa : JIMK Ilpecc,
2012. — 592 c. — Pexum pocrtyna: https://e.lanbook.com/book/3032. — 3armn. ¢
9KpaHa.

by6noB, B.A. Wnadopmarnka u wuHpOpManus. 3HAKOBO-CHMBOJBHBINH  aCIEKT
[DnexTpoHHbIH pecypc] : MoHorpadus — DnekTpoH. n1aH. — MockBa : M3aarenscTBo
"Jlabopatopust  3mammu", 2015. — 323 c. — Pexum  pgocrymna:
https://e.lanbook.com/book/66117. — 3ari. ¢ skpaHa.

Porren6epr, K.®. Cynepkommnerotep u3 Bamiero IIK. Kak ogHOBpemenHO paboTarh B
HECKOJIbKMX CUCTEMAaxX Ha OJTHOM KOMIIBIOTEpE. 3allyCK OJHOM CUCTEMBI BHYTPH IpYroi
Kak OOBIYHOW TporpamMmbl. BupTryanpHbie MamuHbl [DnekTpoHHBIH pecype] / K.O.
Porren6epr, P.I'. [Ipoxau. — Dnekrpon. nan. — Cankt-IletepOypr : Hayka u Texnuxka,
2011. — 224 c. — Pexum noctyma: https://e.lanbook.com/book/49624. — 3aru. ¢
JKpaHa.



https://www.urait.ru/bcode/497029
https://www.urait.ru/bcode/490386

10.

[lermoB, A.FO. Moaenu, MeTOAbl W CpPEICTBA KOHTPOJA JOCTYNIa K pecypcam
BBIYHUCIUTEILHBIX CUCTEM [DIEKTPOHHBIA pecypc] : y4uebd. mocodue — DIIeKTPOH. JaH.
— Cankr-Ilerepoypr : HUY HTMO, 2014. — 95 c. — Pexum pgocryna:
https://e.lanbook.com/book/70924. — 3ar. ¢ skpana.

11.

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

12.

®ocrep, . 3amura oT B3IOMa: COKETHI, 3KCIUIONTHI, shell-kon [DnexTporHbIN pecypc]
— OnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2008. — 784 ¢. — Pexum noctymna:
https://e.lanbook.com/book/1117. — 3aru. ¢ skpaHa.

13.

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

14.

OxkynoB, C.M. AGcTpakTHbIE TUIIBI JAHHBIX [DIEKTPOHHBINA pecypc] — DIEKTPOH. AaH.
— MockBa : HznarensctBo "JlaGoparopust 3nanumii", 2016. — 253 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/84085. — 3aru. ¢ skpana.

15.

OcumnoB, I'.C. MeToasl HMCKYCCTBEHHOTO UHTEIUIEKTa [DJIEKTPOHHBIN pecypc]
MoHorpadust — DnexTpoH. 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.
nmocobue / C.M. Okymnos, O.A. TlectoB. — DnekTpoH. naH. — MockBa : M3xareiabcTBo

"Jlaboparopus  3manumit", 2015. — 299 c¢. —  Pexum  jgoctyma:
https://e.lanbook.com/book/66114. — 3ar. ¢ skpana.

17.

Menbaukos, J[.A. NUadopmanronHas 0€30MacHOCTh OTKPBITBIX CHUCTEM [DIEKTPOHHBIN
pecypc] : yue6. — DnektpoH. gaH. — Mocksa : ®JIMHTA, 2014. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/48368. — 3aru. ¢ skpana.

18.

3natononsckuil, .M. IIporpammupoBaHue: THUIOBBIE 3a7ayd, aJITOPUTMBI, METOJbI
[DnexTponHbIit pecypc] — DnexTpoH. naH. — Mocksa : U3gatensctBo "JlabopaTopus
3Hanuil", 2015. — 226 c¢. — Pexum goctyna: https://e.lanbook.com/book/70753. —
3arJ. ¢ ’KpaHa.

19.

3aiineB, K.C. Ilpumenenume wmeronoB Data Mining s HOJAEPKKH IPOLECCOB
ynpasnenus [T-ycnyramu: yuebHoe mocodue [DneKTpoHHBbIN pecypc] : yued. mocobue
— DnekTpoH. naH. — Mocksa : HUAY MUOU, 2009. — 96 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/75805. — 3ar. ¢ sxpana.

20.

XKnanos, A.A. ABTOHOMHBIN HUCKYCCTBEHHBIN UHTEIUIEKT [ DNEeKTPOHHBIN pecypc] : yueo.
nocodbne — DnekTpoH. naH. — Mocksa : U3natensctBo "JlabopaTopus 3nanmit", 2015.
— 362 c. — Pexwum nocryna: https://e.lanbook.com/book/70761. — 3armn. ¢ sxpana.

21.

I'aBpunosa, W.B. WccrnenoBarenbckas MOATOTOBKA OyIyIIUX CHELMAIUCTOB IO
MH(POPMAIIMOHHBIM TEXHOJIOTUSAM [DNeKTpoHHbIM pecypc] : MoHorpadus / U.B.
l'aBpunoBa. — OnekTpoH. gaH. — Mocksa : ®JIMHTA, 2017. — 115 ¢. — Pexum
nocryma: https://e.lanbook.com/book/104904. — 3arun. ¢ skpaHa.

22.

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

23.

I'eprens B.II. Teopus u mnpakTHka MHapajulebHBIX BBIYMCICHUN: ydyeOHOe MocoOue.
Mocksa: Unrepuet-YHusepcuter Undopmanmonusix Texnonoruit (MHTYUNT), 2016. -
480 c.. - ISBN 978-5-94774-645-7.

5.3. Ilpoepammnoe obecneuenue, npogeccuonaivHvle 06a3vl OAHHLIX U UHDOPMAYUOHHbBIE
CNpasounble cUcmembl, UHMEPHEeM-Pecypchbl.




Ne IlepeyeHb NporpaMMHOro odecrnedyeHus, NPopecCuOHAILHBIX 023 JTaHHBIX U
HHG(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYPCOB

[lepeuens nporpaMmMHOro obecrneyeHus

1. | ITaket oducubix nporpamm Microsoft Office

2.| Onepanuonnas cucrema Windows

ITepeuens ObC
1.| Hayunas OuGnmoreka Yysl'Y [DnekrponHwiii pecypc]. — Pexum gocryna:
http://library.chuvsu.ru
2.| DnexTponHo-OnbanoTeunas cucrema IPRBooks [Dnexrponnsii pecypc]. — Pexum

nocrtyna: http:// www.iprbookshop.ru

3.| O6pazoBarenpHas miargopma «KOpailT»: s By30B U ¢Cy30B [ DIEKTPOHHBIN pecype]. —
Pexxum nmoctyna: https://www.urait.ru

HHTepHeT-pecypcesl

1. Enunoe okHO k 00pa3oBaTeNbHBIM pecypcam [DneKTpoHHbBIN pecypc]. — Pexum nocryna:
http://window.edu.ru

2. Poccuiickas rocynapcTBenHas 6ubanoreka [ DneKTpoHHBIH pecypc]. — Pesxxum poctyma:
http://www.rsl.ru

3. Poccuiickas HanmoHanbHas 6MbIuoTeKa [ DNEeKTPOHHBIN pecypc]. — Pexxum gocryma:
http://www.nlr.ru

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

5. bubnuorpadudeckas u pepepatuBHas 0a3za JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
Pexum noctyna: www.scopus.com

6. [TouckoBas arpopma «Web of Science» [Dnekrponnsiii pecypc]. — Pexxum nmocryna:

https://webofknowledge.com

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

6. MaTepuajibHO-TeXHHYECKOe oOecnevyeHue TMCUMILIUHBI (MOAYJIA).

VYyeOHble ayAUTOPUM Ul JIEKIMOHHBIX M NPAKTUYECKUX 3aHATUH MO JAUCHUILIMHE
OCHAIIIEHbI MYJIbTUMEANMHBIM POEKTOPOM M HACTEHHBIM SKPAaHOM.

VY4yeOHble ayAUTOPUM [UIS CAMOCTOSTENBHBIX 3aHATUH IO JUCLUIUIMHE OCHAIIEHBI
KOMITBIOTEPHOW TEXHHMKOM € BO3MO>KHOCTBIO IOAKJIIOYEHHUs K ceTH VMHTEpHET M JOCTYIoOM K
ANIEKTPOHHOM  MH(pOpMaloHHO-00pazoBaTenbHOl  cpene  PI'BOY BO  «YyBamckuit
rocyJapcTBeHHbIN yHuBepcuteT nMeHu M.H. Yieaaosay.

7. CpeacrBa agantanuy NpenoJaBaHus JUCHUIIMHBI (MOIYJIfA) K MOTPEOHOCTIM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSMHU.

B cnaysae HeoOxoaumocTH, oOOy4aroIIMMCS U3 4YHclIa JHUI C OrPaHUMYCHHBIMH
BO3MOXHOCTSIMHM 3]I0pOBbsl (IO 3asBJICHUI0 OOYyYaroIErocsi) MOTyT MpeularatbCsi OIHHU U3
CIIEAYIOIIMX BapHaHTOB BOCHPHUATHA HHGPOPMAMK C Y4eTOM HMX HHJIUBUAYAJTbHBIX
NCUX0(U3UUECKUX OCOOCHHOCTEH, B TOM YHUCIE C MPUMEHEHHEM D3JIEKTPOHHOTO OOYy4eHHUs U
JUCTAaHIIMOHHBIX TEXHOJIOTUI:

—/1JIs1 JIUI] C HApYIIEHUSMHU 3PEHHUsS: B IeYaTHON ¢opMe yBeIHYeHHBIM HIpUPTOM; B hopMme
JJIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiina (mepeBos ydeOHBIX MaTepuaioB B
aynuodopmar); B medyaTHoW ¢opme Ha si3bike bpaiins; MHAMBHIyadbHbIE KOHCYJIbTAI[MH C
HPUBJICUYEHHEM TH(IIOCYPONIEPEBOAUNKA; MHIUBUIYAJIbHBIE 3a1aHUSI U KOHCYJIbTAI[HH.

— TSl TUI] ¢ HApYIIECHUSIMU CITyXa: B IeYaTHOH Gopme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
BUZCOMATEpHUAIBl C CYOTUTpaMHu; WHAMBHUIYAIbHbIE KOHCYIbTAllMM C TPHUBJICYCHUEM
CYpZIOTIEpEBOJUNKA; UHANBUYAJIbHbIE 3aJJaHNUS U KOHCYJIbTALUU.



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

—IJIsl AL C HapyIIEHUSIMH OINOPHO-ABUraTeNbHOTO ammapaTa: B IedaTHOW Qopme; B
dbopMe BIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHAUBUAyaJbHbIE 3aJaHUS H
KOHCYJIbTallUH.

8. MeTtoauyeckue  peKOMEHIALMH o0yuamumcst no BbITIOJIHEHH 10
CaMOCTOSITEJIbHOM PadoOThI.

CamocrostenbHas paborta ompexaensercs crnenuUKod AMCHUIUIMHBL U METOAMKON ee
Iperno/IaBaHusl, BpeMEHEM, MPETYCMOTPEHHBIM y4eOHBIM IUIAHOM, a TaK)Ke CTYNEHBIO O0yUYeHHH,
Ha KOTOPOH U3y4yaeTcs AUCLUILINHA.

s caMOCTOSTENPHOM MOJArOTOBKM MOXKHO PEKOMEHJI0BaTh CIEAYIOIIME HCTOYHUKHU:
KOHCIIEKTbI JIEKUMI W/MIM NPaKTUYECKUX M JIAOOpaTOPHBIX 3aHATUH, Yy4eOHYIO JIUTEpaTypy
COOTBETCTBYIOLIETO MPOMUIISL.

[IpenonaBarens B Havajie YTeHUs Kypca MHGOpMupyeT obydarommxcs o popmax, BUaax u
COJIEp’)KaHUU CaMOCTOSITEJIbHOM  paboOThl, pa3bsACHAET TpeOOBaHMs, TMPEABIBIIEMbIE K
pe3yibTaTaM CaMOCTOSTENbHON paboThl, a Takke (OpPMbI U METOJbl KOHTPOJS U KpPUTEPUU
OLICHKH.

Memoouueckue pekomenoayuu no n0020MosKe K 3a4emy

[TonroroBka K 3aueTy HauMHAETCS C IMEPBOrO 3aHATUSA IO JUCLUIUIMHE, HA KOTOPOM
oOydaroluecss MOJIYy4YarOT HPEJBApPUTEIbHBIA IIEpEYeHb BOIPOCOB K 3a4€Ty M CIMCOK
PEKOMEH/1yeMO JINTEPaTypbl, UX CTABIT B U3BECTHOCTh OTHOCUTEJIBHO KPUTEPUEB BHICTABICHUS
3auérta U creuu@uke TeKylel U npoMexyroyHoi arrectanuu. C caMoro Havaja ejlaTreiabHo
IUIAHOMEPHO OCBAaMBaTh MaTepHall, PyKOBOJCTBYSCh MEPEYHEM BOIPOCOB K 3a4€Ty M CIHCKOM
PEKOMEHlyeMOW JIUTEpaTypbl, a Takke MyTEM CaMOCTOSTEIbHOTO KOHCHEKTUPOBAHUS
MaTepHaJIOB 3aHATUI U PE3YJIbTATOB CAMOCTOSATEIIBHOTO H3YUYEHUs YU€OHBIX BOIIPOCOB.

Tembl, BEIHECEHHBIE HA CaMOCTOSITENIbHOE M3Y4YeHHE, HE0OX0IMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpAaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuana, HpUBOAATCS
HeoOxoauMble 00OCHOBaHUS, TaOJIMUYHbIE JaHHBIE, CXEMbl, 3CKU3bl, rpaduku u T.. KoHCeKkT
1es1ecoo0pa3Ho COCTaBIATh LEIMKOM Ha TeMy. [Ipu 3ToM MMeeTcs BO3MOXKHOCTH BCEr/a
JIOTIOJIHATh COCTABJIEHHBIM KOHCIIEKT MaTepuajlaMM W3 JKypHAJlIOB, JAAaHHbIX W3 MHTepHeTa u
JIpYTruX HMCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHHUKOM HEOOXOJMMBIX
MaTepuasoB, KyAa acUPaHT BHOCUT BCE HOBOE, YTO OH M3y4ywWJl, y3Hasl. Takue KOHCIEKTbI
IPECTaBIISAIOT, O0JIBIIYIO 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. BblieneHue TriIaBHOIO B M3Yy4aeMOM MaTepuaje, COCTaBICHHE OOBIYHBIX KpPaTKUX
3anucei.

3. IToxg0op k JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE€ OT/EIBHBIX CJIOB, ONPEIeIEHHBIX
3HAKOB, I'pa()MKOB, PUCYHKOB.

4. TlpogymbIBaHHE CXEMAaTHYECKOTO CIOco0a KOIAMPOBAHUS 3HAHHM, HCIIOJIb30BaHUE
pa3IMyYHOro WIpUQTa U T.1.

5. CocraBiieHrE ONIOPHOTO KOHCIIEKTA.



