[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
®KO: Mosepuros Uropb Eroposuy MHHOBPHAYKH POCCUH

[omkHocTb: MpopekTop no yqe@iﬁ,ﬂﬁpmﬂbﬂoe rocyjapcTrBeHtoe 0I0/UKeTHOe o0pazoBarennLHoOe Y4YpeRneHue
[ata nognucanus: 26.04.2022 11:19:18 g)

pazoBaHus
YHUKanbHbIIA NPOTPaMMHbIA KIHOY: ¢ BAIICKHIT T0 i L1i| yamsepenTer mvens WL VAL AHOBMS
60465h936eef’31ceded8 dodeded1 2698166501646 e NI RILRUTEN | Y MBED

BLICHICTO O

Yium. V.H.Ynpsrosay)

GakynpTer HHOOPMATHKH H BEIUHCIMTETBHON TeXHHKI
Kadenpa matemariraeckoro o anmaparsoro obecrneuenns HHQOPMALHOHHBIX CHCTEM

YTBEPXKIIAIO

IIpopexTop 1o yuebHoit pabote

(74’1/1’]? TloBepuros

/2 crmcf  2022r.

PABOYAST ITPOTPAMMA IUCIIATITMHBI (MOJTY JIST)
«MaremaTuyeckoe H NPOrpaMmMuoe ofecnedeHne B TeXHUTECKIX HayKax»

Hayunas cnenmansrocts —2.4.1, Teopernueckas u IIPHKITAHAA JIEKTPOTEXHUKA
@opma 06yuerHus — o9Has

I'ox magana ocroenus — 2022

Yeboxcapsr — 2022



COCTABHUTEJIb:

JoteHT Kadenpsl TEITOHEPTETHIECKUX YCTAaHOBOK,
KaHIuAaT (PU3MKO- MaTEMAaTHUYECKUX HAyK, JOLEHT B.B. Angapees

OBCYXIEHO:
Ha 3acemanum kadenpbl MareMaTHYecKOro W ammapaTHoOro obecredeHus MH(OpMaIMOHHBIX
cuctem 25 mapta 2022 r., mpotokos Ne9

3aBeayromuii kadeapoit T.H. Konsimesa
COT'JTIACOBAHO:
Hexan gakynpTeTa ”HGOPMATUKN BBIYUCIUTEIILHON TEXHUKN A.B. IlunmoBa

HauanpHuk oT/ena noAroToBKU U
IIOBBIIICHUA KBa.HI/I(l)I/IKaI_II/II/I
Hay4YHO-TIEJarorn4eCcKux KaJpoB C.b. XapurtoHoBa



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

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

3ajaun IUCLUIUIMHBL: TOTy4YE€HUE OOLIMX CBEIEHUH O MaTeMaTHYeCKOM IPOrpaMMHOM
o0ecreyeHU B TEXHMUYECKMX CHUCTEMax; IOJIy4YeHHE 3HaHUM B 0ONacTH pPa3BUTHUSA TEOPHU
[IPOrpaMMUPOBAHUsA, CO3JAaHUS U CONPOBOXKACHUSA IPOIrPAMMHBIX CPEACTB Pa3IMYHOIO
Ha3HA4YCHMUS.

2. Ilnanupyemble pe3yJbTAThbl OCBOCHHS JUCUMILIUHBI (MOXYJISA).

B mpouecce ocBoeHMsI AAHHOW AMCHUIUIMHBI OOydarouiuecs (pOpMHUPYIOT CIEAYHOIue
pe3yibTaThl OCBOCHUS JUCLUTIIIUHBIL:

K4 — cnocoOHOCTh €aMOCTOATENBHO OCYHIECTBIATh HAyYHO-HCCIEI0BATEIbCKYIO
NeSITeIbHOCTh B COOTBETCTBYIOIEH NPO(EcCHOHATbHOH O00JacTH C  HCIOJIb30BAaHHEM
COBPEMEHHBIX METOJIOB HCCIICIOBAHUS;

K8 — cmocoGHOCTH co3/aBaTh MaTeMaTHYeCKHe, CXEMOTEXHHUYECKHE U CTPYKTYpHBIC
MOJIEIN JJIEKTPOTEXHUYECKUX HU3JEIHNA M YCTPOMCTB CHIJIOBOM JJIEKTPOHUKH, aJITOPUTMBI U
IpOTrpaMMbl UX MCCIIEOBAHUS U pacueTa, 00ecreurBalonie aJlekBaTHOE OTPAaXXEHUE B MOJIEIISIX
(GU3M4ecKoil CYHIIHOCTH 3JIEKTPOMAarHUTHBIX MPOLECCOB U 3aKOHOB (YHKIIMOHMPOBAHUS
NEKTPOTEXHUYECKUX U3JEIUN U YCTPOMCTB CUIIOBOU 3JIEKTPOHUKHU.

3. Crpykrypa H coaepxkaHue TUCHHILUIMHBI (MOLYJIs).

3.1.  Cmpyxmypa oucyuniunsl (MoOy1s).

Ne HanmenoBanue paszaenna quCHUNITIUHEL ®opmupyemsie | Dopma TEKYILETO KOHTPOJIIA

/11 (Motyist) KOMITCTCHITH

1 [Pasmen 1. MaTemMaTu4ecKue OCHOBBI K4, K8 TEMBI I CAMOCTOSITEIHLHOI'O
MpOrpaMMUpPOBaHUs. BeruucauTenbHbie M3y4eHUS, YCTHBIM OMPOC HA|
MAIIIUHBI, CHCTEMbI ¥ CETH. SI3BIKH U MPaKTUYECKHUX 3aHATUAX,
CHCTEMBI POrpaMMUPOBaHUA. TEeXHOIOTHS pedepaTs

a3pabOTKU MPOrPAMMHOTO 00ECTICUCHUS

2 [Pazgen 2. OnepanmoHHbIE CUCTEMBL. MeTOIbl K4, K8 TEMBI IJI CAMOCTOSITEILHOI'O
XpaHEHUs! JaHHBIX U JOCTYyMa K HUM. M3Yy4EeHUs, YCTHBII ONpoc Ha
Opranu3zanus 0a3 TaHHBIX ¥ 3HAHUU. 3amuTa MPAKTUYECKUX 3aHATHAX,
TAaHHBIX U IPOTPAMMHBIX CUCTEM edepatbl

3.2. Obvem oucyuniumsvl (MOOYIA) U 8UObL YUeOHOU pabombi.

Ne /i1 Tembl 3anaTuii

Jlexuun
[IpakTnueckue
3aHATHSA
CaMocCTOoSTENbH
as pabora
Bcero yacos

Cemectp 4




Pa3zgen 1. MaTremaTnuecKkue 0OCHOBBI
NPOorpaMMHUpPoOBaHusi. BeruncinrenbHbIe MAIMHBI,
CHCTEeMBbI B ceTH. SI3bIKH U CHCTEMBI
nporpaMmMupoBanus. TexHoJiorusi pa3padorku
NMPOrpaMMHOIo0 o0ecrnevyeHnst

1. | Tema 1. MaTemaTnyeckre OCHOBBI TPOTPAMMHUPOBAHUS. 4 4 6 14

[\
[\
~

2. | Tema 2. BeruuciaurenbHbIC MAlIUHBI, CACTEMBI U CETH. 11

Tema 3. SI3bIKM ¥ CUCTEMBI POTPAMMHUPOBAHMUSI.
TexHonorust pa3pabOTKH MPOrpaMMHOT0 00ECTICUEHHS.

Pazgea 2. OnepaunonHbie cucreMbl. MeToabl XpaHeHHsI
JAHHBIX M JocTyna K HUM. Opranusauus 6a3 JaHHBIX U
3HaAHUM. 32U TA JTaHHBIX U POTrPAMMHBIX CHCTEM

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

Tema 5. MeToapl XpaHeHUs JaHHBIX U JOCTYIA K HAM.

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

6. | Tema 6. 3amnTa JaHHBIX U IPOIPAMMHBIX CUCTEM. 2 2 7 11
HTroro, yac 16 16 40 72
HToro, 3.e. 2

Bug npomexyrouHol arrecTanuu:
3a4er — ceMecTp 4.

3.3. Tembi 3anamuii u Kpamkoe cooepicanue.

Paznen 1. MaTtemaTnueckue OCHOBBI IPOTPaMMHUPOBaHMs. BrlunciuTenpHble MallIuHBI,
CHCTEMBI U CETH. SI3BIKU U CHCTEMBI TPOrpaMMHUpOBaHus. TexHOIOrus pa3paboTKu
MIPOTrPaMMHOT0 00EeCIIeUEHUS
Tema 1. Mamemamuueckue 0CHOBbL NPOZPAMMUPOBAHUAL.

Jlexuus 1. Anroput™mbl. ABTOMATBHI.

1. IlonsaTme anropurma.

[TonsiTHiE anropuT™Ma M €ro YTOYHEHUS: MallMHbI ThIOPUHIA, HOPMAaJIbHBIE AITOPUTMBI
MapkoBa, pekypcUBHbIE (YHKIMU. OKBHUBAJEHTHOCTh JAHHBIX (OPMAIbHBIX MOAEIeH
anroputMoB. IlonsTHe 00 anropuTMHuYecKod Hepa3pemMMocTh. [loHATHE CIOXHOCTH
anroput™oB. Knaccel P u NP. [MonunomuansHast cBogumocTh 3anad. Teopema Kyka 06 NP-
IOJTHOTE  3aJaud  BBINOJHUMOCTH OyneBoil  ¢opmynsl. TouHble U NpUOIHIKEHHBIE
KOMOWHATOPHBIE aITOPUTMBI.

2. ABTOMATHI.

DKCIEPUMEHTHI C aBTOMaTaMu. ANreOpsl peryasipHbIX BeipakeHui. Teopema Kiman o
PETYISIPHBIX S3bIKAX.

[IpakTuueckoe 3ansaTue 1. AnropuT™Mbsl. ABTOMATHI.

Mamuna ThlOpUHTa, HOPMAJIbHBIE aNTOPUTMBI MapKoBa, PEKypCHBHBIC ()YHKIIHH.
OKBHUBAJICHTHOCTb JJAHHBIX (POPMANIbHBIX MO/IeIel anropuT™MoB. [ToHsTHE 00 aNTrOpUTMUYECKOM
HepazpemnMocTu. [lonarue cinoxuoctu anroputmoB. Kimaccst P u NP. IlonmmHomuanbHas
cBoauMoOcCTh 3a1a4. Teopema Kyka 06 NP-monHoTe 3a7a4i BBITOJTHUMOCTH OynieBoi (popMyIIbI.
Tounble U npUOIMKEHHbIE KOMOMHATOPHBIE ATOPUTMBL. AJreOpbl PeryispHbIX BbIpaKEHUI.
Teopema Kinnuu o0 peryisipHbIX si3bIKax.

Jlexust 2. @opManbHbIe S3bIKM U CIOCOOBI MX omucaHusi. OCHOBBI KOMOWHATOPHOTO
ananu3a. OCHOBBI KpUIITOrpaduu.
1. ®opmanbHbIE 3BIKH U CIIOCOOBI X OIHCAHMS.




Knaccudukanusa ¢opmanbHbIXx IpaMMaTuK. VX ucmosnb3oBaHUE B JIEKCHYECKOM H
CUHTAKCUYECKOM  aHAJIM3€. «MIO»-MCUMCIICHHE, IIpaBWJa pEeAyKIUH, E€IUHCTBEHHOCTh
HOpMaJIbHOU ()OPMBI M MTpaBUIIa €€ TOCTHKECHHUS, TIPEACTABICHNE PEKYPCUBHBIX (DYHKITHIA.

2. OcCHOBBI KOMOMHATOPHOTO aHAJTU3A.

Meton mnpousBomamux GYHKIHA, METOJ BKIIOYEHHUH U uckimoueHnit. Koapl ¢
ucrpaBjeHueM omuOoK. AnpaBUTHOE KoupoBaHUuEe. MeTo bl CokaThsi HHGOPMAIIHH.

3. OcHOBBI KpunTOrpapuu.

3anmaun obecnieueHrus KOHQUICHIMATFHOCTHA U IENOCTHOCTH uH(popmanmu. TeopeTrnko-
UH(POPMALIMOHHBIA U TEOPETUKO-CIOKHOCTHBIH MOAXO0/IBI K OMPEAETICHUIO KpUNTOrpaduuecKoi
CTOMKOCTH. AMepukaHckuid cranmapt mmmpposanus DES wu  poccuiickuit  cranmapt
mudpoBanus qaHHeIX [OCT 28147-89. Cuctemsl mudpoBaHus ¢ OTKPHITEIM KitodoM (RSA).
Hudposas moanuck. MeToapl TeHEPALIUU U paclipeeICHUs KITIOUYeH.

[IpakTuueckoe 3ansTue 2. DopMalbHBIE S3BIKM M CIOCOOBI MX omnucanus. OCHOBBI
KOMOWHATOpHOTO aHanu3a. OCHOBBI KpUNITOTPAPUH.

Knaccudukanus ¢dopmanpHbIX rpamMmaTuk. MeToa MpOU3BOAALIMX (YHKLIUH, METO[
BKIIIOYEHUH W uckmoueHnid. Koxapl ¢ ucmpaBieHneM omuoOOK. AndaBUTHOE KOAMPOBAHUE.
Mertoapl cxatust uHpopMaruu. 3anaun olOecrieyeHus] KOH(OUACHIUAIBHOCTH M LEJIOCTHOCTH
uHopmarnuu. TeopeTuko-WHPOPMAIMOHHBI M  TEOPETUKO-CIOKHOCTHBIM  MOIXOIBI K
OTIpeNIeNIEHUI0 KPUIITOTpahuIecKOi CTOMKOCTH.

Tema 2. Boiuucaumenvuvle MAuiuHbl, CUCEMbL U CEMU.

Jlekimus 3. ApxuTeKkTypa  COBpPEMEHHBIX  KoMmmbioTepoB.  Kiaccudukanms
BerunciuTeNnbHbIX cucteM (BC) mo cmocoOy opranm3zanuy mnapauielbHOW  00pabOTKH.
Hasnauenue, apxuTeKkTypa M TPUHLUIBI TOCTPOCHUS HWH(POPMAIIMOHHO-BBIYHCIUTEIBHBIX
cereit (MBC).

1. ApxuTeKTypa COBPEMEHHBIX KOMITbIOTEPOB.

Opranuzanuy NaMaTd U apXUTEKTypa MpOLEeccopa COBPEMEHHBIX BBIYUCIUTEIbHBIX
mammH. CTpaHWYHas W CErMEHTHAas OpraHu3alus BUPTyalbHON mnamsTH. Ksmi-mamsrs.
KoMannueii u apudMeTHUYEeCKHii KOHBEHEphI, NapauieIbHOE BBITOJIHEHHE HE3aBHCHUMBIX
KOMaHJ, BEKTOpHble  KomaHabl.  Croenuanu3upoBaHHbIE  MPOIECCOpbl.  MalluHBI,
o0OecreunBaroIve BBIMOJTHEHUE BBIYMCICHUN, YIPABIAEMbIX MOTOKOM JaHHBIX. OpraHuzanus
BBOJIa-BBIBO/Ia, KaHAJBI U MPOIIECCOPHI BBO/Ia-BBIBO/IA, YCTPOHUCTBA COMPSIKEHUS C 00bEKTaAMHU.

2. Kmaccudukanms BeraucautenbHbix cucteM (BC) mo cmocoOy opranuzamuu

napajuieIbHON 00paboTKH.

MHoronponeccopuble ¥ MHOTOMAIIMHHBIE KOMIUIEKCH. BhIUMCIUTENBHBIE KIIACTEPHI.
[TpoGeMHO-OpUEHTHPOBAHHBIE MApAIUIEIbHBIE CTPYKTYphl: MaTpuuHble BC, cucronmueckue
CTPYKTYpPBbI, HEUPOCETH.

3. Ha3nauenue, apxuTekTypa M TNPUHUOUOBI [OCTPOCHHUS HUH(POPMALMOHHO-

BeruncuTeNnbHBIX ceteit (MBC).

JlokanbHble 1 rnodansabie UBC, TexHMYecKre U MporpaMMHBIE CPEJICTBA OObEAMHEHUS
pa3nuuHbIX ceTeil. Meronel M cpenctBa mnepenaun naHHeix B MIBC, mpotokonsl nepenauu
nanHbiX. OcoOeHHOCTH apxuTeKTyphl JokanbHbIX ceTed (Ethernet, Token Ring, FDDI). Cetb
Internet, nmomeHHas opraHu3anusi, cemencTBo mnporokonoB TCP/IP. Wudpopmannonso-
BBIUMCIIUTENBHBIC CETH U pactpesiesieHHas o0padoTka nHGOpMaIuu.

[IpakTrueckoe 3anHsTHE 3. APXUTEKTYpa COBPEMEHHBIX KOMITbIOTepoB. Kiaccudukarus
BerunciuTeNnbHBIX cucteM (BC) mo cmocoOy opranmszanuy mapauielbHOW  00padOTKH.
Hasnauenue, apxuTeKkTypa M TPUHLUIBI TOCTPOCHUS HH(POPMAIIMOHHO-BHIYHCIUTEIBHBIX
cereit (MBC).



Komannmueii w  apudMeTHYECKUM  KOHBEHEpHl, MapajUieIbHOE  BBIMOJHEHHUE
HE3aBHCHUMBIX KOMaHJ, BEKTOpHbIe KoMaHabl. Criennain3upoBaHHbIE MPOLECCOpbl. MallHbl,
o0ecreynBaroIye BBITOJHEHUE BBHIYMCICHUH, YIpaBIseMbIX MOTOKOM MaHHBIX. [IpobiemHo-
OpUEHTUPOBAaHHBIE TapajuielbHble CTPYKTYphl: MaTpuuHble BC, cucronnueckue CTPyKTYpHI,
Helipocetn. MHGMOpPMAIIMOHHO-BBIYMCIUTENLHBIE CETH M paclpefeseHHas o00paboTka
UHpOpMaLIUH.

Tema 3. A3viku u cucmemul npoepammuposanus. Texnonoz2us pazpabomku npocpammHo20
obecneyeHus.

Jlexuus 4. S3bIKK U CUCTEMBI MPOTPAMMHUPOBAHUS.

1. $I3bIkM mpOrpaMMUpPOBAHHUSL.

[Ipouenypnsie s3piku nporpammupoBanus (Poptpan, Cu). OyHKIHMOHAIBHBIE S3BIKU
nporpammupoBanus  (Jlucm), goruueckoe mnporpammupoBanue (IIpomor), oOBekTHO-
OpPUEHTUPOBAHHBIE A3BIKU ITPOTrpaMMUpoBaHus (SIBa).

2. IlpoueaypHble  S3bIKM  OPOTPaMMHPOBAHUA. OCHOBHBIE  YIIPaBIISIIOIINE

KOHCTPYKIIUHU, CTPYKTypa POrpaMMmBbl.

PabGora ¢ pJaHHBIMM: TIEpEeMEHHBIE M KOHCTAHTBI, THIBI JaHHBIX (OyJleBCKUH,
LIEJI0YMCIIEHHBIE, IUIaBalOIINE, CUMBOJIBHBIE, TUIIBI JAMANAa30HA U NEPEUUCIICHUS, YKa3aTelH),
CTPYKTYpPHI JaHHBIX (MaccuBHI U 3anucH). [Iporemyps! (yHKIIMN): BBI3OB MpOIEAYp, Eepenayda
napaMeTpoB (II0 CCBUIKE, [0 3HAYEHMIO, [0 PE3yJIbTATy), IOKAIN3alUs IEPEMEHHBIX, I000YHBIE
apdexTel. OO0paboTka HCKIIOUUTENbHBIX cHUTyauui. bubmuorekm mpomenyp U ux
UCIIOJIb30BaHUE.

3. OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHHE.

Knaccel 1 00bekThI, HacaenoBanue, uHTepdeicol. [lonsaTrne 06 00bEKTHOM OKPYKEHHUU.
Pepnexcus. bubmmorekn kmaccoB. CpencrBa o00paOoTku  OOBEKTOB (KOHTEHHEPHI H
UTEPaTOPHI).

4. PacnpeneneHHOE NPOrpaMMUPOBAHHUE.

[Ipoeccbt u wmx cunxponmsamnus. Cemadopsr, MoHUTOphl Xoapa. OOBEKTHO-
OpPUEHTUPOBAHHOE  pacmnpeaesneHHoe  nporpammupoBanne. CORBA.  IlapamwienbHoe
nporpaMMupoBanue Haja oOmied mamsareto. Hutu. Cranpaptabiii uHTepdeiic Open MP.
PacnapannenuBanue nocienoBaTenbHbIX Iporpamm. IlapannensHoe mporpaMMHpoOBaHUE Hal
pactpenenenHoi namateto. [lapaaurmer SPMD u MIMD. Cranaaptasiii uatepgeiic MPI.

5. OCHOBBI IOCTPOEHUS TPAHCIIATOPOB.

CrpykTypa oONTHMHU3MpYIOLIETO TpaHciuATropa. [IpomMexyTouHble IpeacTaBICHUS
IIPOTrPaMMBI: MTOCIIEI0BATEIbHOCTh CUMBOJIOB, HOCIEJOBATEIBHOCTD JIEKCEM, CHHTaKCHUECKOE
JIepeBO, a0CTPAKTHOE CHUHTAKCHYECKOE JI€pPeBO. YPOBHU INPOMEXKYTOUHOTO IPECTABICHHUS:
BBICOKUH, CPeIHUM, HU3KHUM. DOPMBI TPOMEKYTOUHOIO IPEACTABICHUS.

[IpakTnueckoe 3aHsitue 4. AHaIM3 HWCXOJHOM MPOrpaMMbl B  KOMIIMJIATOPE.
OnrtuMu3anys nporpamMm npu ux komnuisiuu. [loctpoenne rpada 3aBucumocteit. ['eneparus
00BEKTHOTO KOJIa B KOMIIHJISATOPAX.

ABTOMaTHBIE (pEryJsipHbIE) TPAaMMAaTUKU M CKAaHMPOBAHUE, KOHTEKCTHO CBOOOIHBIC
rpaMMaTUKM W CHHTAaKCHYECKUH aHajdu3, OpraHu3anus TaOJMIbl CHUMBOJIOB MPOTPAMMBI,
UMEIOIIe OJIOYHYI0 CTpYKTYpy, xem-¢yHkuuu. Hucxomsmme (LL(1)-rpammatuku) u
Bocxomsmmue (LR(1)-rpamMMaruku), MeTOABl CHHTAKCHYECKOTO aHanu3a. ATpuOyTHBIE
IrpaMMaTUKM M CEMAHTUYECKHE IPOrpaMMbl, IOCTPOEHHE AOCTPAKTHOTO CHHTAaKCHYECKOTO
JepeBa. ABTOMAaTHYECKOE IOCTPOCHHME JIEKCHMYECKMX M CHHTAKCHYECKMX aHAJIM3aTOPOB IO
¢dopmanbHBIM onucaHuaM rpamMatuk. Cucremsl lex u yacc. Cucrema Gentle.

Ontumuzanus 6a30BbIX OJOKOB, YMCTKA UKIOB. AHAIM3 IpadoB MOTOKA YIPABICHUS U
NOTOKA JaHHbIX. OTHOIIEHNE JOMUHUPOBAHUS U €r0 CBOWCTBA, IOCTPOCHHUE IPAHUIIBI 00JIACTH
JOMUHUPOBAHUS BEPILINHBI, BBIICTICHNUE CUIIBHO CBSI3aHHBIX KOMIIOHEHT rpada.



[lepeBonx mporpammbl B SSA-mpencraBieHne W obpatHo. [noGanmpHas wu
MEXKIPOLEypHAast OITUMH3ALIHSL.

[lepenactpanBaemble (retargetable) kommuisTopsl, gec (Habop kommuiasTopoB Gnu).
ITepepabotka TepMoB (term rewriting). I[IpuMeHeHWE ONTHMH3AIMOHHBIX 3BPUCTHUK
(esTouncIeHHoe IporpaMMHpPOBAHNE, IMHAMHYECKOe IPOTrPaMMHUPOBAHHE) TSt
AaBTOMATHUYECKOW TEHEepaluu reHepaTopoB 00beKkTHOro koxa (cuctembl BEG, Iburg u ap.).
MarmHHO-OpHEHTUPOBAHHbIE A3BIKH, SA3bIK accembiepa. [IpencraBieHne MalIMHHBIX KOMaH U
koHcTaHT. Komanzasl Ttpancmatopy. VX Tumbl, NpuUHOWOBL peanu3anuu. MakpocpencTsa,
MaKpOBBI3OBBI,  SI3BIKK  MAaKpOOIIPENECIICHUI, YCIOBHas  MaKpOT€HEpalus, IMPUHIIMIIBI
pear3almi.

Jlexmus 5. TexHomorus pa3pabOTKH MPOTrPaMMHOTO 00eCTICUSHUS.
1. Cucrembr mnporpammupoBanus (CII). Ilakerst mpuxmamaeix mporpamm (ITIIIT).
TexHomorust pa3pabOTKU M COMPOBOXKIECHHS IPOrPaMM.

Tunosble komnoHeHTh! CII: SA3bIKH, TpPaHCIATOPBI, PENAKTOPHI CBsI3€H, OTJIATUMKH,
TEKCTOBbIE peAakTopel. MoaynbHOe mporpaMMmupoBanue. Tumbl Monyineil. Cps3bpiBaHME
MOJyJIEH IO YIIPABICHUIO U NaHHBIM.

2. TMakerts! npukinagasix nporpamm (ITIIIT).

CucremHass yactb W HamoiHeHue. SI3piku oOmeHust c¢ IIIIII. Mamunnas rpaduxa.
CpencTBa noaaep KK MalIMHHOM rpaduku. I'padudeckue nakeTsl.

3. Texuomorust pa3pabOTKH U COMPOBOKICHUS MPOTPAMM.

JXKu3HeHHBI MK IporpaMMbl. OTalbl pa3paOOTKH, WHKAICYJALNHU, 33/JaHUS THUIIOB.
Moy, B3aNMOAEHCTBAE MEXIY MOLYJISIMU, HEPAPXUYECKUE CTPYKTYPBI IPOIPAMM.

[Ipaktuuyeckoe 3anstue 5. OtTnanka, TECTUPOBAHUE, BEPUPHUKAIMS M OICHUBAHUE
CJIO)KHOCTHU TPOrpaMM. MeTo/Ibl cieln(hUKALUH IPOrPaMM.

I'enepanus tectoB. Cuctemsl reHeparuu tectoB. Cpesbl nmporpamum (slice, chop) u ux
IPUMEHEHHE TMpU OTJIAAKE MporpaMM M JUld TEHepauuu TeCTOB. MeToapl IPOBEpPKHU
cneuudukanuu. CxeMHoOe, CTPYKTYpHOE, BHU3yajlbHOE IporpamMmupoBaHue. Pazpabotka
noJb30Barenbckoro uHTepdeiica, crangapt CUA, MyabTHUMEHHbIE cpenbl HHTEp(ercHOro
B3aUMOJICUCTBUSL.

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

Opranuzanus 6a3 JaHHBIX ¥ 3HAHUW. 3aIUTa JAHHBIX U TPOTPAMMHBIX CHCTEM.

Tema 4. Onepayuonnvle cucmembi.

Jlexuust 6. Pexxumbl (QYHKIIMOHUPOBAHHSI BBIYMCIUTEIBHBIX CHUCTEM, CTPYKTypa M
(GYHKIIMH ONEpaioHHBIX CUCTeM. BUabI mporieccoB U ynpapieHus uMu B coBpemeHHbx OC.
[TapannensHbIe MPOLIECCHI, CXEMbI TTOPOKIACHUS U YIIPaBICHUS.

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

OTEPALIMOHHBIX CUCTEM.

OcHoBHbIe 0710k ¥ MOyau. OCHOBHBIE CpE/CTBA anmapaTHON MOANCPKKU (DYyHKITHI
onepanuoHHbix cucreM (OC): cucremMa mnpepblBaHUM, 3aluTa [aMATH, MEXAHU3MBI
npeoOpa3oBaHus aJpecoB B CHUCTEMax BHUPTYaJbHOM MaMsTH, YOpaBlIeHWE KaHalaMH U
nepupepuiHbIMU YCTPOMCTBAMH.

2.  Bunpl mporeccoB U yrpaBiieHUs UMHU B coBpeMeHHbIX OC.

[IpencraBieHue MpoueccoB, MX KOHTEKCTHI, HEpapXUU MOPOXKIEHUS, COCTOSHHUS U
B3auMoOJICicTBHE. MHOT03a/1auHblii  (MHOTONIPOTPaMMHBIN) peXuM  paboTel. Komanmawl
ynpasieHus npoueccamu. CpeacTBa B3auMOAEHCTBUS IporieccoB. Moienb KIMEHT-CEPBEP U €€
peanuzanus B coBpeMeHHbIX OC.

3. TlapannenbHble MPOIECCHI, CXEMBI TOPOXKICHUS U YITPABIICHUS.



Opranu3zanus B3anMOJEHCTBUS MEKY apajuIeIbHbIMA U aCHHXPOHHBIMHU ITPOLIECCAMMU:
0o0OMeH COOOIIEHUSIMU, OpraHu3alus MOYTOBBIX ALIIUKOB. Kputnueckue y4acTku, MPUMHUTHBBI
B3aMMOMCKITIOYECHHUS TPOLIECCOB, ceMadopsl JleiikcTphl u ux pacumpenus. [IpoGiema Tynukos
IIPU aCUHXPOHHOM BBIIIOJIHEHUHU TPOILIECCOB, aJTOPUTMBI OOHApPYKEHUS M IMPEeAOTBpAIllEHUs
TynukoB. OIepalroOHHbBIE CpPEACTBA YIpPaBICHUsA IMpoIeccaMd IPU HMX peaau3alud Ha
NapauleJIbHBIX W PaclpeAeieHHBbIX BBIYUCIUTEIBHBIX CUCTEMAaX M CETAX: CTaHAApPTHl U
nporpammueie cpeactsa PVM, MPI, OpenMP, POSIX.

[IpakTuueckoe 3aHdaTHEe 6. VYIpaBieHHe JOCTYNOM K JaHHbBIM. Ontumuzanus
MHOT033a49HOM pabOThl KOMITBIOTEPOB. Y JAJIGHHBIN TOCTYT K pecypcaM CETH.

OnHOYpOBHEBBIE UM MHOTOYPOBHEBBIC IMCHUUIUIMHBI LHUKIXYECKOTO OOCITYKUBAHHS
IIPOLIECCOB Ha LIEHTPAJbHOM IPOLIECCOpE, BHIOOP KBaHTA. YTpaBICHHE JOCTYNOM K JaHHBIM.
daiinoBas cucTema, opraHu3aIys, pacnpeaesieHue AUCKOBON MaMsaTH. YTpaBieHHEe 0OMEHOM
TaHHBIMA MEXIYy JHCKOBOW U ONEPAaTUBHOM maMsThio. Pabodee MHOXECTBO CTpaHUIL
(cerMeHTOB) MpOrpamMMbl, aJTOPUTMBI €r0  ONpeAeNieHUs. YIpaBlieHUE BHEIIHUMU
ycrpoiictBamu. ONTUMH3AIMS MHOro3afgadyHod paboTsl  KoMIbloTepoB. OrepalnnoHHbIE
cucreMbl Windows, Unix, Linux. OcobeHHOCTH OpraHu3aluy, HpeAOCTaBIsSEMbIE YCIYTH
MOJIB30BAaTEIbCKOIO  B3aUMOAECHCTBUA. OIepallMOHHBIE CpPEACTBA YIPABICHUS CETSAMH.
OTaJloHHAass MOJEeNb B3aUMOACUCTBUS OTKPBITRIX cucteM ISO/OSI. Mapmpyruzanus u
yIpaBJIeHUE TIOTOKaMM JTaHHBIX B ceTu. JlokanbHble u riaobanbHbie ceth. CereBbie OC, Moemb
KJIMEHT- cepBep, cpeacTBa ympasieHus cersmu B OC UNIX, Windows NT. CemelicTBo
npotokosnoB TCP/IP, crpykrypa u tumsl IP-agpecoB, nomennas aapecauuss B Internet.
Tpancnoptabeie ipotokosibl TCP, UDP. VY ananennsiii qoctyn K pecypcam cetu. OpraHuszanus
3JICKTPOHHOM TOUTHI, TelnekoHpepenumii. [Tporokonsr nepenaun ¢aiinos FTP u HTTP, s3p1k
pasmetku runeprekcra HTML, paspabotka WEB-cTpanun, WW W-cepBepbl.

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

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

1. Meroasl XpaHeHUsI JaHHBIX U JOCTYIa K HUM.

Konnernius tuna nanHbix. AGCTpakTHBIC TUTBI JaHHBIX. OOBEKTHl (OCHOBHBIC CBOMCTBA
U OTIMYHUTENbHBIC TNpu3Haku). OCHOBHBIC CTPYKTYpPhI JAaHHBIX, aNTOPUTMBI OOpPabOTKH U
noucka. CpaBHHUTENbHAs XapaKTEPUCTHUKAa METOJIOB XPAaHEHMS W NOMCKA JAHHBIX. IOHATHUSA
PeNSAIMOHHON M O0OBEKTHOW MOJIENICH NaHHBIX. TeopeTHYeCKue OCHOBBI PEISIIMOHHON MOJIETH
nanaeix  (PIIM). PensumonHass anreOpa, pensiuoHHOE wucuyucieHue. DyHKIMOHAIbHBIC
3aBUCUMOCTH W HopManuzauus otHomeHud. CASE-cpenctBa M MX HUCHNOJIB30BAaHHE MPHU
npoexkTrpoBanuu 6a3bl naHHbIX (B/1).

2. Opranuzanus 0a3 JaHHBIX U 3HAHUH.

SA3pik 0a3 ganabix SQL. CpenctBa onpeneneHus 1 u3MeneHus cxemsl b/, onpenenenus
orpannyeHuil 1nenoctHoctTd. KonTpons npocrtyma. CpeacTtBa MaHUIYJIMPOBAHUS JIAHHBIMH.
Crangaptel s3bIk0B SQL. MHTepakTUBHBIN, BCTpOEHHBIM, AuHaMuueckuid SQL. OcHOBHbIE
IOHSTHUSI TEXHOJIOTUU KIIMEHT-cepBep. Xapakrtepuctuka SQL-cepBepa um knmeHra. CereBoe
B3aMMOJIeicTBHE  KJIMeHTa U cepBepa.  VHPOPMAIMOHHO-TIOUCKOBBIE  CHUCTEMBI.
Knaccudukanms. MeToasl peanu3anuu 1 yCKOPEHHS TTOUCKA.

IIpaktueckoe 3ansTue 7. MeToasl XpaHEHUS JOAaHHBIX M JOCTyIa K HUM.
Opranmzanus 0a3 TaHHBIX U 3HAHUH.

Opranu3zanus u npoektupoBanue Gpuzndeckoro ypoBHs bJ[. MeToasl mHACKCHPOBAHUS.
O06o0meHHas apXuTeKTypa, COCTaB M (DYHKIIMU CUCTEeMbI yrpaBiieHust 6a30ii qaHHBIX(CYB/).
XapakTepucTuka CcoBpeMeHHbIX TexHosoruii bJI. OcCHOBHbIE TPUHLUIBI YIOpPaBJICHUS
TPaH3aKUHUSAMH, )KYPHAIU3ALUEN! 1 BOCCTAHOBIICHUEM.



Metoapl TpencTaBlIeHUs 3HAHWH: TPOIEAYypHBIE TMPEACTABICHUS, JIOTHYECKUE
MPEACTABJICHHS, CEMaHTHYECKUE CeTH, (PpelmMbl, CUCTEMbl TPOAYKIWW. WHTEerpupoBaHHbBIC
METO/Ibl MPECTABICHUS 3HAHUM. SI3BIKM MpeacTaBieHUsl 3HaHUU. ba3bl 3HaHM. DKCHEpTHBIE
cucteMbl (DC). Oo6mactu npumenenuss OC. Apxutektypa OC. MexaHU3MBbl BBIBOJA,
MOJACUCTEMBI OOBSCHEHMS, OOmmeHus, npuodbperenus 3HaHui OC. JKU3HEHHBIH ITUKI
sKcnepTHOM cucteMsl. [Ipumepsl koHKpeTHbIX JC.

Tema 6. 3awuma OAHHBIX U NPOSPAMMHBIX CUCTIEM.

Jlexuus 8. 3amuTa JaHHBIX U TPOTrPAMMHBIX CUCTEM.

1. AnnapaTHble U IPOrpaMMHBIE METOBI 3aILUTHI JAHHBIX U IPOIPaMM.

AnnapaTHble U IPOTrPaMMHBIE METOJIbl 3aLIUTHI JaHHBIX M IIpOrpamMM. 3aliuTa JaHHBIX
U IPOTPaMM C MOMOILBIO HIH(PPOBAHHUS.

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

3ammra OT HecaHkiuoHupoBaHHoro nocryna B OC Windows NT. Cucrema
0€30MacHOCTH M pas3rpaHudeHust nocryna k pecypcam B Windows NT. daiinoBas cuctema
NFTS u cepBucet Windows NT.

3. 3ammra OT HECAHKIIMOHUPOBAHHOI'O KONMPOBAHMSL.

3amuTa OT HECAaHKUHMOHUPOBAHHOIO KOMMpPOBaHMWS. MeToabl NIPOCTAaHOBKU HE
KOIUPYEMBIX METOK, HACTPOMKA yCTaHaBIMBAEMOW IIPOrpaMMbl Ha KOHKPETHBIH KOMIIBIOTED,
HACTpPOWKa Ha KOH(UTYpAIUIO 000PYA0BaHUSL.

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

3anmTa OT pa3pylaluX MTPOTPaMMHBIX BO3JCUCTBUNM. BpenoHOCHBIE MPOrpaMMBbl U UX

kinaccupukanus. 3arpy3odyHble W (paiJoBble BHUPYCHI, IPOTPAMMBbI-3aKJIaIKU. MeTOoIbI
oOHapyKeHHsl U yJalleHUs BUPYCOB, BOCCTAHOBJIEHMs IPOrpaMMHOr0o obOecnedeHus. 3aluTa
uHpopmanuu B BerunciauTenbHbIx cetax Novell Netware, Windows NT u np.

4. OueHoYHbIe CpeaCTBA JJIA TEKYLIero KOHTPOJIsl YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHMS IV CHUILIMHBI (MOXYJIA).

@opMBl M BHUABI KOHTPOJISI 3HAHWM aCHUPAHTOB, IIPEIYCMOTPEHHBIE II0 JAHHOHN
JUCLUIUIMHE: TEKYIIUH KOHTPOJIb U IPOMEXKYTOUHAs! aTTecTalus (3a4er).

Kputepun nosnyuenus 3adera 1o JUCLHUIUIMHE:

- OILIEHKAa <«3auyTeHO» CTABUTCH, €CIM AaclHUpaHT TIIyOOKO M IPOYHO YCBOWJI BEChH
IPOrpaMMHBIM MaTepuall, HCUEPIIBIBAIOLIE, [10CIEI0BATENBbHO, IPAMOTHO U JIOTUUECKU CTPOIHO
€ro wu3jaraer, He 3aTpyAHSETCS C OTBETOM NPU BHUJOW3MEHEHHH 33/aHusl, CBOOOJHO
CHpaBIISIETCs € 3a/la4aMy M MPAKTUYECKUMU 33aJaHUSIMU, IPABUIBHO OOOCHOBBIBAET MPHUHATHIE
pEeLIeHHs, YMEET CaMOCTOSITEIbHO 0000IaTh U U3J1araTh MaTepuall, He JOIMyCcKas OUIHOOK;

- TBEPAO 3HACT NPOrPaMMHBIA MaTepuall, TPaMOTHO U IO CYILIECTBY H3JIaraeT €ro, He
JIOTTYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, MOKET NPaBWIBHO INPUMEHATH
TEOPETUYECKHE IIOJIOKEHUsI M BiajeeT HEOOXOAUMBIMM YMEHHUSMH U HaBbIKAMHM IpH
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUM;

- €CIIM aCIUPAHT OCBOMJI TOJIBKO OCHOBHOW MaTepHall, HO HE 3HACT OTACIBHBIX JETalleH,
JIONyCKaeT ~ HETOYHOCTH,  HEJAOCTATOYHO  NpaBWIbHbIE  (OPMYIHPOBKH,  HapylIaeT
IIOCJIE0BATENBHOCTD B M3JI0KEHUHU NPOTrPaMMHOIO MaTepuajga M WCHBITHIBACT 3aTPyJHCHHUS B
BBITNIOJTHEHUH NTPAKTUYECKUX 3aaHUM.

3aueT cyuTacTCd HE CHAHHBIM, €CJIM AacCIMpPaHT HE 3HACT OTHCIBHBIX Pa3/eioB
IPOTPaMMHOT0 MaTepHaia, JOMYCKAaeT CYIIECTBEHHbIE OLIMOKH, C OONBLUIMMU 3aTPyIHEHUSIMU
BBINOJIHAET, TM00 HE MOXKET CAMOCTOSITENILHO BBIMOJIHUTh IPAKTHUECKUE 3a/IaHUSL.
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4.1. IlpumepHBbIil IEpeYeHb BOMPOCOB K 3a4eTy

[TonsiTvie aaropuT™Ma U €ro yrouHeHUsl.

[TonsATHE CIOKHOCTH aJITOPUTMOB.

Kiaccer P u NP.

ABTOMATBL.

Anrebpa JIOTHKH.

OtHomenus v QyHkHU. OTHOIIEHUS YaCTUYHOTO MOPSIKA.
@opManbHbIE SI3bIKU U CIIOCOOBI UX OMUCAHUSI.

Konp! ¢ ucnpasiennem ommbok. Metoabl cxatus HHPOpMAaLIUH.
OcHoBBI KpuniTorpaduu.

ApPXUTEKTYpa COBPEMEHHBIX KOMITbIOTEPOB.

Knaccudukanus BbIYUCIUTETBHBIX CHCTEM.

Haznauenue, apXuTeKTypa ¥ NPUHIMITEI TOCTPOSHHUS HH(POPMAIIMOHHO-BBIYHACITUTEIBHBIX
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[IpoTokoibl nepenayn TaHHbBIX.

OcobenHoctu apxuTeKTyphl JokabHBIX ceTelt (Ethernet, Token Ring, FDDI).
Cers Internet, momeHHas opranu3zansi, cemencTBo mpotokosiaoB TCP/IP.
SI3BIKM IPOrpaMMHUPOBAHMUSL.

Pacnpenenennoe nporpaMMupoBaHue.

[TapannenpHOE MpOrpaMMHUPOBAHKE HAJT OOIIEH MTaMAThHIO.
[TapamiensHOE IPOrpaMMUPOBAHUE HAJl PACIIPEACICHHON aMATHIO.
OCHOBBI NOCTPOEHUS TPAHCIIATOPOB.

[TakeTs! MPUKIIAIHBIX POTPAMM.

Otnagka, TecTupoBaHue, BepUpUKaLUS U OLIEHUBAHUE CII0)KHOCTH MPOTPaMM.
MeTtonb! crieniuGUKaIid MPOTPaMM.

Buasl nporieccoB u ynpasieHust UMU B coBpemeHHbIx OC.
[TapannenbHbIe NPOLECCHI, CXEMBI TOPOKIACHUS U YIIPaBICHUSI.
VYrnpasneHne JOCTYNIOM K JaHHBIM.

VYipasieHue BHEIIHUMU YCTPOKUCTBAMM.

OnTuMu3aInys MHOT03aJaqHON PaboThl KOMIIBIOTEPOB.

OrnepalinoOHHBIE CPECTBA YIPABICHUS CETSIMHU.

YV naneHHslil 10CTyN K pecypcaM CETH.

Konuenimus Tuna gaHHbIX.

OcCHOBHBIE CTPYKTYpBI JaHHBIX, AITOPUTMBI 0OPaOOTKH U MOUCKA.
OcHOBHBIE TIOHATHS PENALUMOHHON U O0BEKTHON MOJIEIeH TaHHBIX.
XapakTeprucThKa COBpEeMEHHbBIX TexHOoJIorui B/I.

S3pik 0a3 manHBIX SQL.

HHupopMalinoHHO-TOUCKOBBIE CUCTEMBI.

Mertonbl peacTaBICHUS 3HAHUMN.

OKCMEPTHBIE CUCTEMBI.

AnmnaparHble ¥ IPOrpaMMHBIE METObI 3aIIUTHI JAaHHBIX U IPOTPamMM.
3amuTa OT HECAaHKIIMOHUPOBAHHOTO KOITMPOBAHUS.

3amuTa OT pa3pyllarlUX IPOrpaMMHBIX BO3/IEHCTBUI.

3amuTa “HPOpPMAIUH B BBIYUCIUTEIbHBIX CETAX.

5. VYdeOHo-MeToauveckoe ¥ UHGPOPMAUMOHHOEe oO0ecredyeHUue AUCHUIIMHBI

(Mmoxyuis).

5.1. Pexomenoyemas ocHo8Has tumepamypa.



Ha3zBanmue

Uepupimes, C. A. IlpuHIUNbBL, NATTEPHBI U METOAOJOTUU Pa3pabOTKH MPOrPaMMHOTO
oOecrieueHus: ydeOHoe mocobme mua  By3oB/ C. A. YepubimeB. — Mocksa:
[13naTenscTBO FOpaiit, 2022. — 176 c. — (Beicuiee o6pa3oBanue). — ISBN 978-5-534-
14383-6. — Tekct: anexktpoHHslid // OOpa3oBarenbHas miargopma IOpait [calT]. —
URL: https://www.urait.ru/bcode/497029

HosukoB, @. A. CHUMBOJIMYECKUI NCKYCCTBEHHBIH MHTEIIEKT: MATEMAaTUYECKUE OCHOBBI
pencTaBlIeHUs] 3HaHUW: ydyeOHoe mocoOue st By3oB/ @D. A. HoBukoB. — Mocksa:
[13naTenscTBO FOpaiit, 2022. — 278 c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-
00734-3. — Tekct: anekTpoHHblid // O6pa3oBarenbHas miargopma HOpait [caiiT]. —

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

5.2. PexomeHnoyemas 0OnoiHuUmenbHas iumepamypa.

HazBanue

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

Anamenko, M.B. OCHOBBI KJIaCCHYECKOH KPHIITOJOTHHU: CEKPEThl IMHM(PPOB U KOJOB
[DnekTpoHHBIN pecypc] — DnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2016. — 296 c.
— Pexxum nocryna: https://e.lanbook.com/book/82817. — 3ari. ¢ skpana.

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

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

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

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

anerun, B.®. 3amumra uHQOpMaIUM B KOMIBIOTEPHBIX CHCTEMax U CETIX
[DnexTponHbI pecypc] : yueb. mocodne — InexTpoH. n1aH. — Mocksa : JIMK Ilpecc,
2012. — 592 c¢. — Pexwum pgocrtyma: https://e.lanbook.com/book/3032. — 3arm. ¢
JKpaHa.

byonoB, B.A. MWudopmatuka u wuHbopmanus. 3HAKOBO-CUMBOJBHBIA  aCIIEKT
[DnexTponHbIi pecypc] : MoHOrpadus — DaekTpoH. gaH. — Mocksa : M3gaTenbcTBoO
"Jlaboparopuss ~ 3Hanmit", 2015. — 323 ¢. — Pexum  goctyna:
https://e.lanbook.com/book/66117. — 3ari1. ¢ 3xpaHa.

Porren6epr, K.®. Cynepkommbiorep u3 Bamero IIK. Kak omHoBpeMeHHO paboTaTh B
HECKOJIBKMX CHCTEMax Ha OJIHOM KOMIIbIOTEpE. 3amyCcK OJHOM CHUCTEMBI BHYTPH APYIroi
Kak OOBIYHON mporpammbl. BupryanbHble MamuHbl [DaekTpoHHBIH pecype] / K.@.
Porren6epr, P.I'. IIpokau. — DnextpoH. nan. — Cankrt-IletepOypr : Hayka u TexHuka,
2011. — 224 c¢. — Pexum npoctymna: https://e.lanbook.com/book/49624. — 3arn. ¢

JKpaHa.




10.

[lermoB, A.KO. Moaenu, MeTOAbl W CpEICTBA KOHTPOJA JOCTyNla K pecypcam
BBIUUCIIUTENILHBIX CHCTEM [DIIeKTpOHHBIN pecypc] : yueb. mocobue — DIEKTPOH. JaH.
— Cankr-Ilerepoypr : HUY HUTMO, 2014. — 95 c. — Pexum pgocryna:
https://e.lanbook.com/book/70924. — 3ari. ¢ skpaHa.

11.

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

12.

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

13.

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

14.

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

15.

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

16.

OxkynoB, C.M. JluHamudeckoe MporpaMMUpPOBAaHHUE [DIEKTPOHHBIN pecypc]| : yueo.
nocodbue / C.M. Okynos, O.A. IlectoB. — DiekTpoH. naH. — Mocksa : M31aTenscTBo

"Jlabopatopuss ~ 3Hamui", 2015. — 299 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/66114. — 3ari. ¢ skpaHa.

17.

Menbaukos, J[.A. MHdopmanmronHass 6€30MaCHOCTh OTKPBITBIX CUCTEM [DIEKTPOHHBIHA
pecype] : yue6. — DnektpoH. naH. — Mocksa : ®JIMHTA, 2014. — 448 c. — Pexum
nocryma: https://e.lanbook.com/book/48368. — 3arm. ¢ skpana.

18.

3narononbckuii, .M. IlporpammupoBaHue: THUIIOBBIE 3aayd, AJTOPUTMBI, METOJbI
[DnexTpoHHbIH pecypc] — DnekTpoH. naH. — Mocksa : UznatensctBo "JlabopaTopus
3Hanuit", 2015. — 226 c¢. — Pexum mocryma: https://e.lanbook.com/book/70753. —
3ari. ¢ sKpaHa.

19.

3aiinie, K.C. Ilpumenenme wmeromoB Data Mining i TOANEPKKHA TMPOIECCOB
ynpasnenus: [T-ycnyramu: yyeOHoe mocoOue [DneKTpoHHBIH pecypc] : yueb. mocobue
— DOnektpoH. gaH. — Mocksa : HUAY MU®U, 2009. — 96 c¢. — Pexum noctyna:
https://e.lanbook.com/book/75805. — 3ari. ¢ skpaHa.

20.

Knanos, A.A. ABTOHOMHBIN UCKYCCTBEHHBIN WHTEJUICKT [ DJIEKTPOHHBIN pecypc] : yueO.
nocobue — DnekTpoH. naH. — Mocksa : M3natensctBo "Jlaboparopus 3Hanuit", 2015.
— 362 ¢. — Pexxum noctyma: https://e.lanbook.com/book/70761. — 3armn. ¢ skpana.

21.

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

22.

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

23.

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

5.3. Ilpoecpammnoe obecneuenue, npogheccuonanrvHvle 6a3bl OAHHLIX U UHDOPMAYUOHHBIE
CNpagounble CUCeMbl, UHMEPHEm-PecypChl.




Ne IlepeyeHb NporpaMMHOro odoecrneyeHus, NpPopeccCuOHAILHBIX 023 TaHHBIX U
HHG(OPMANIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYPCOB

[lepedeHp nporpaMMHOTO 00ECTICUCHHSI

1. | ITaket odpucubix nporpamm Microsoft Office

2.| Onepanuonnas cucrema Windows

[lepeuens ObC
1.| Hayunas Oubnmorexka Yysl'Y [Onektponnsiii pecypc]. — Pexum pgocryna:
http://library.chuvsu.ru
2.| DnexTponHo-0nbaroTeunas cucrema IPRBooks [Dnexrponnsiii pecypc]. — Pexum

noctyna: http:// www.iprbookshop.ru

3. | ObpasoBarenbHas miaardopma «HOpaiT»: A By30B U cCy30B [DIEKTPOHHBIN pecypc]. —
Pexxum noctyma: https://www.urait.ru

HNHuTtepHeT-pecypcesl

1. EnmHoe okHO K 00pa3oBaTeIbHBIM pecypcaM [ DIeKTPOHHBIN pecypc]. — Pexum gocryna:
http://window.edu.ru

2. Poccuiickas rocynapcTBenHas 6unbauoTeka [ DneKTpoHHBIN pecypc]. — Pexxum moctyma:
http://www.rsl.ru

3. Poccuiickas HanmoHabHast OuOaMOTEKA [ DIEKTPOHHBIN pecypc]. — Pexxum moctyma:
http://www.nlr.ru

4. Hayunas snektponnas 6ubnmoreka «KubepneHunkay [ DnekTpoHHBIN pecype]. — Pexxum
nocryna: http://cyberleninka.ru

5. bubnuorpaduueckas u pepepatuBHas 6a3a 1aHHBIX «Scopus» [DIEeKTpOHHBIN pecypc]. —
Pexum octyna: www.scopus.com

6. IouckoBas miardpopma «Web of Science» [DnexTponnslii pecypce]. — Pexxum nocryna:

https://webofknowledge.com

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

6. MaTepuajibHO-TEXHUYECKOEe olOecriedyeHUue IUCHUILIMHBI (MOAYJIA).

VY4eOHble ayAUTOPUM [UISl JIGKIIMOHHBIX W MPAKTHUYECKUX 3aHATUH MO JUCHUIUIMHE
OCHAIIIEHbl MYJIbTUMEAUINHBIM MPOEKTOPOM U HACTEHHBIM SKPAHOM.

VY4eOHble ayAUTOpPUM [UIsI CAMOCTOATEIBHBIX 3aHATUH 1O JUCIUIUIMHE OCHALICHBI
KOMIBIOTEPHON TEXHHUKOM C BO3MOXHOCTBIO IMOJKIKOYEHUS] K ceTh VHTEpHET U AOCTYNOM K
9JIEKTPOHHOM  WHpOpManKoHHO-00pazoBarenbHolt  cpene  DPI'BOY BO  «Uyamickuii
rocynapcrBeHHblid ynupepcuter umenu U.H. YibsHaoBay.

7. CpeacrBa ajanrtanuy NpenogaBaHusl NUCHHUILVIMHBI (MOAYJSA) K NMOTPEOHOCTAM
JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU.

B cnysae HeoOxomuMocTH, OOy4alOmMMCS W3 4YHCIA JHI C OTrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsl (IO 3asiBJICHUIO OOYyYaroIIerocsi) MOTYT MpeUIaratbCs OIHHU U3
CIICAYIONINX BApHAaHTOB BOCHPUATHA HWHPOpPMANIMK C y4EeTOM UX HWHIUBHIYAIbHBIX
NCUXO(PHU3HMUECKUX OCOOCHHOCTEH, B TOM 4YHCJE C NPUMEHEHHEM 3JIEKTPOHHOTO O0Y4eHUs U
JMCTAaHIMOHHBIX TEXHOJIOTHIA:

— TSl JIUI ¢ HApYLICHUAMH 3pEHHs: B TIeYaTHOH (opMe yBeIUYeHHbIM mpudTom; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme aymuodaitna (mepeBon yueOHBIX MaTepHAOB B
aynnodopmar); B medatHoW (opme Ha s3bike bpaiins; MHIUBHIyalbHbIE KOHCYJIBTALUH C
IpUBJICUYCHHEM THU(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYATbHBIC 33JaHUS M KOHCYJIbTALIUH.

—JUTS JIAL C HApyUISHUSIMH CITyXa: B IIEYaTHOH (hopme; B hOopMe 3JIEKTPOHHOTO IOKYMEHTA;
BU/ICOMATEePHAIbl € CYOTUTpaMH; WHAMBHAyalbHbIE KOHCYIbTAllMd C IPHUBJICYCHHUEM
CYpZIOTIEpEBOIUMKA; WHANBUYAIbHbIC 3aJaHHUsI U KOHCYJIbTAIHUH.




—IUIsl JIAL C HapyIIEHUSMH OIOPHO-ABHraTeNbHOTO ammapaTa: B INedaTHOW Qopme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina; WHIWBUIyaJIbHBIC 3aJaHUS |
KOHCYJIbTallhuH.

8. MeTtoauyeckue peKoOMeHAal U o0yvarommmcst mno BBIINIOJTHEHH IO
CaMOCTOSITEJIbHOM PadOThI.

CamocrosiTenpHass pabora ompenensercs crnenuPuKoll AUCIHUIUIMHBI U METOIHUKON e
IpernoAaBaHusl, BpeMEeHEM, IIPETyCMOTPEHHBIM yUeOHBIM TUTAHOM, & TAK)XKE CTYIICHBIO 00YUCHUS,
Ha KOTOPOW U3ydaeTcs AUCLUUILINHA.

Jnst caMOCTOSITENbHOM MOATOTOBKA MOKHO PEKOMEHJIOBATh CJIENYIOLIME HCTOYHUKH:
KOHCIEKThI JIGKIMH W/WINW MPaKTUYECKUX M JIaDOpaTOPHBIX 3aHATUH, y4eOHYIO JIUTEparypy
COOTBETCTBYIOLIETO MPODUIISL.

[IpenonaBarens B Hauajae YTEeHUS Kypca HHGOPMHUPYET 00ydaromuxcs o GopMax, BUAAX U
COJIEpP’)KaHUU CAMOCTOSITENIbHOM  pa0OTHI, pa3bsCHAET TPeOOBaHUS, TMPEAbIBIIEMbIE K
pe3ysbTaTaM CaMOCTOATEIbHOW paboThl, a Takke (OPMBI U METOJbl KOHTPOJIS U KpPUTEPUU
OIICHKH.

Memoouueckue pexomenoayuu no n0020MoeKe K 3auemy

[TogroroBka K 3aueTy HAYMHAETCSA C NEPBOTO 3aHATUS MO JUCHUIUIMHE, HA KOTOPOM
oOydaromuecs: TOJIy4aloT TPEIBAPUTEIbHBIA TIEPEYCHb BOIMPOCOB K 3a4€Ty H  CIIUCOK
PEKOMEHIyeMON JTUTePaTyphl, UX CTaBAT B U3BECTHOCTh OTHOCUTEILHO KPUTEPUEB BbICTABIICHUS
3auéra U crenuduKe TeKyllel U MpoMexyToyHol arTecranuu. C caMoro Haudania >KeJaTesIbHO
IUTAHOMEPHO OCBAaMBaTh MaTepHall, pyKOBOACTBYSACH MEPEYHEM BOMPOCOB K 3a4ETy U CIIHCKOM
PEKOMEHJyeMOM JUTepaTrypbl, a TaKXke MyTEM CaMOCTOATEIbHOIO KOHCIEKTHPOBAHUS
MaTepuasoB 3aHATHI U PE3yIbTATOB CAMOCTOSTEIHHOIO U3YUYEHUS YU€OHBIX BOIPOCOB.

Tembl, BBIHECEHHBIC HAa CAaMOCTOSITENIbHOE M3yYeHUE, HEOOXOIMMO 3aKOHCIIEKTHPOBaTh. B
KOHCIIEKTE€ KpaTKO M3JIaraercs OCHOBHAs CYUIHOCTh Y4eOHOTO Marepuana, MpPUBOIATCS
HeoOX0ouMbIe 000CHOBaHUs, TaOJIMYHBIC TaHHBIE, CXEMbI, 3CKU3bl, rpaduku u T.m. KoHCHekT
1eJIecO00pa3HO COCTaBIATh LEIUKOM Ha TeMy. llpu 3ToM umeeTcss BO3MOKHOCTH BCeria
JIOTIOJIHATDh COCTABJIEHHBIN KOHCIIEKT MaTepuajaMy U3 KypHAJIOB, NaHHBIX W3 MHTepHera u
OPYT'MX MCTOYHHUKOB. Takum 00pa3oM, KOHCIEKT CTaHOBUTCS COOPHHUKOM HEOOXOAMMBIX
MaTepuayioB, KyJa acIUpaHT BHOCUT BCE HOBOE, YTO OH M3Yy4MJI, y3HajJ. Takue KOHCHEKTHI
MPENICTABIISIIOT, OOJIBIITYIO LIEHHOCTh NP MOJATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIbl CAMOCTOSITEILHOTO U3y4eHHS Y4EOHBIX BOMPOCOB:

1. TlepBu4yHOE O3HAKOMJIEHHE C MaTEpPHAJIOM H3y4aeMOW TEMBbI IO TEKCTy y4deOHHUKa,
KapTaM, JOMOJHUTEIbHOU TUTEpaType.

2. BpigeneHue TIaBHOIO B H3y4aeMOM MaTepuaje, COCTaBICHHE OOBIYHBIX KpPAaTKHUX
3aIncei.

3. [Ton6op k JaHHOMY TEKCTY OTIOPHBIX CUTHAJIOB B BUJIE OTJENbHBIX CJIOB, OMPEIEIEHHBIX
3HAKOB, I'Pa(h)UKOB, PUCYHKOB.

4. TlpomymbIBaHWE CXEMAaTHYECKOTO CIOCO0a KOAMPOBAHMS 3HAHWM, WCIOJIb30BaHUE
pasnu4Horo mpudra u T.J1.

5. CocTaBiieHHE OMIOPHOTO KOHCIIEKTA.



