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I. HEJIH OCBOEHWUSA JUCIHHITLTHHBI

Heasivu _ocpoenust amenmminne _ «TexHoqorun #  MeToant OpPOrpaMMHDOBAHHS»
ABIBIOTCS ODecedeHue NOIrOTOBKH Oakanaspos B cooTBETCTBHH ¢ TpeGosanusmu OIOC BO u
y4eOHOro niaHa mo cmenuatsHocTH  10.05.04 «MHDOPMALIOHHO-AHATHTHYECKHE  CHCTEMB
0e30macHoCTHY,  O3HAKOMIICHHS CTYZEHTOB ¢  OCHOBHBIMH METOAaMH H  TEXHOJOTHSAMH,
NPHMEHACMBIMH  [IPH  pa3padoTKe CHOKHOTO HPOrPAMMHOTO 0BeCHeHeHMs. [Tpu stom ocoBoe
BHUMAHUE  YICICHO MPOEKTHPOBAHMIO IIPOTPAMMHOIO  OBECHECHEHUS ¢  HCIOIB30BAHHEM
CTPYKTYPHOTO ITOAX0/14

3anasamu OCBOEHHs! AMCHHNIHHB « TeXHOMOrMM 1 MeTO 15! NPOrpaMMHPOBAHHSY ABJIACTCS
M3YACHHE. - NPUMCHSEMBIX B MPOIPAMMUPOBAHHN CTPYKTYpP NAHHBIX, HX crienupuKalui |
peanu3alkii B pasIMUHBIX KIAccaX 3aad; -aTTOPUTMOB 00padOTKH JaHHBIX, AHATH3A HTHX
A-ITOPHTMOB; - IPHKIANHOTO NPUMEHEHHS ANTOPHTMOB, B3AHMOCBS3LI0 ATTOPHTMOB H CTPYKTYP; -
PasiMHHEIX HOPM OpraHu3aiiii JaHHLIX B POTPAMMAX H METOAX HX 0dpaboTky.

B npomnecce obyueHus crapates 3agaun: - gath CTYIEHTY CHCTEMATH3MPOBAHILIC 3HAHUS 00
OCHOBHBIX TEeXHOIOTHAX, MPUMEHAEMBIX [IPH Pa3paboTKe COBPEMEHHBIX IPOTPAMMHBIX CPeICTB, U
HACTTO/Ib3YEMOH TEePMHHOIOTHH, O3HAKOMHTE CTYICHTOB ¢ KOHIEITLHAMH | METOMAMH COBPEMEHHhIX
TEXHONOTHH  MPOrpAMMHPOBaHHA: - CHOPMUPUBATL TEOPETHUECKHE 3HAIMA, CBS3aHHLIE C
NIPOCKTHPOBAHHEM, crielun(pHKaLyeil, paspaboTKol, TeCTHPOBAHHEM H OTIANKOH CHOKHELX
MPOIPAMMHBIX CHCTEM, d TAKKe JIOKYMEHTHPOBAHHEM MPUIOKEHHIT, - TPUBHUTH [paKTUIeCcKue
HABLIKK B ODIIACTH TEXHOMOTHH MPOrPaMMHPOBAHHS (KomupoBanye, OTIAIKA W TECTHPOBAHIE),
OPHEHTHPOBAHHOH HA PaspaboTKy M PEaTH3ALHID HHPOPMATHOHHBIX CHETEM H NPHAOKEHII;

2. MECTO JUCUUIIVIMHBI B CTPYKTYPE OIIOII BO CIHEIIMAJIUTETA

JlaHHast IUCHMIIHHA OTHOCHTCS K 0GA30BOIl 4YacTu Broka Bl (xox 51.5.29). B yaedHOM
IUIAHE TIPENYCMOTPEHb! BULbl YY4eOHOH [esIesHOCTH, 00eceunBalonHe CHHTes TEOPETHYECKHX
AeKurH ¥ mabopaTopHBIX padoT.

Hucnunianua usyuaeres wa | Kypce, TpeOOBaHMsl K «BXOIHBIMY 3HAHHSIM. VMEHHSAM H
TOTOBHOCTSAM  (IpEpeKBU3UTAM) O0YUAIOWErocs  OlpeesoTes TpeOOBaHHAMU K YPOBHIO
TMOATOTOBKH 1O CTAHIAPTAM CPEAHEro 00pa3oBaHus 110 KypeaM «MaTeMaTHKay. «Mudopmarnkay.
Kypc TecHo B3aumocessan ¢ APYFEMH Ancuunansamu. OH sBisetcs 6a30BbIM 115 H3YUSHHS TAKUX
AVCUMIIME  KaK  «SI3eIkH  porpaMMupoBans, «ANmapaTHble CPeaCTBA BBIMHUCIHTETHHOMN
TeXHHKH», «CHCTEMHOE MPOrpaMMHOE OGECHedeHHes. «Maremaruueckas Jormka W TeopHs
AIrOPHTMOBY, «be30MacHoOCTh OnepaLMOHHBIX CHCTEMY 1 T.11.

3. KOMIIETEHIIHH OBYYAIOUIEIOCSI, DOPMHUPYEMBIE B PE3Y.ILTATE
OCBOEHUS JJUCTHHUITITHHBI
B pesynpraTe OCBOCHMS IHCLHIUIMHE] CTYACHT AO/LKeH 00magath — CleayroLHMu
00LIENPO(ECCHOHAIBHBIME KOMITCTEHITHAMH:
OITK-4 — ¢nocoGHOCTRIO NpUMEHsTH B MPOPECCHOHANBHON JIEATENLHOCTH S3BIKH H CHCTEMEI

MPOTPAMMUDOBAHHS, HHCTPYMEHTAlIbHBIE CPEACTBA PaspafOTKH MPOrPAMMHOTO obecreyenus,
COBPEMCHHbIC METOIbI M TEXHOJIOIHH IPOrPAMMHPOBAHNS:

HpO(J)CCCP[OH ANLHBIMH KOMITCTEHLIHIAMY:;

IIK-12 ~ cnocobuocTsio paspadarsisars OporpaMMHOe W HHBIE BHIBI oODecrieueHms
crienManbibeix MAC,

B pesyaibrare ocroenus mucumMmIHHL] 0D yHaIOLIHHCH TOMKEH JCMOHCTPHPOBATE CISAYIONIHE
Pe3yIbTaThl 00PA30BAHUA:
1) 3nath: - craHmapTHLIe W NOTB30BATENLCKMC THUML! JAHHLIX MCTOALI HX o0paboTky; -
TIPHHIATIEL CTPYKTYPHOTO M MOZYIbHOTO TIPOrPAMMUPOBAHMS; - [IPHHIHIEI pa3paboTiy CIIOKHBIX
MIPOTPAMMHBIX CHCTEM, B TOM 9HCIIE NpaBuia paspadotkun untepdeiica; - TPUHITHIIE] TECTUPOBAHIS

TIPOTPAMMEBIX CHCTEM: - OCHOBHBIC MOHATHA 0OBLEKTHO-OPHEHTHPOBAHHOIO [pPOrpaMMHUPOBAHHS
(OITK-4; TIK-12);



2) ¥Merh: - UCHOIB3OBATE METOAbl alCTPArHPOBAHHS W YIPABICHHS COBPEMEHHBLIX S3LIKOB
IPOrpaMMHPOBAHUS Uil OTIHMCAHAS H pelleHus KOHKPETHBIX IPUKIAAHBIX 3a1a4: - CTPOMTh
hopmaipHyIo MOZIeNL cUCTEMBI (OACHCTEMBI) [0 €€ OMUCAHHIO B TEPMUHAX MPEAMETHOH 061acTi;
- pa3padoTaTh CTIPYKTYPbl MH(POPMANMOHHEIX 00BLEKTOB, (QYHKIMOHHPYIOLIMX B OPOrpPaMMHOI
CHCTEME. U COOTBCTCTBYIOIIME UM CTPYKTYPE! JAHHBIX (B TOM uHene abcTpakTHBIC); - paspaboTarh
AIMOPHTM W peann3oBaThk [porpamMmy, BelOpas HauboIee NOIXOOANIMH METOJ M SA3BIK

[POIPAaMMHPOBAHHA: -  paspaboTarb  MOIUYJIBHYIO — CTPYKTYPY  IIPOIPAMMHON  CHCTEMBL,
obecneynparoIie  e¢  (QYHKIMOHANLHYIO HANOTHCHHOCTB, W  JPYKECTBeHHBIH mHTEpdEic
MOb30BATENA: - BBIIOJIHHTL TECTHPOBAHME M OTIAJKY MPOrPAMMHON CHCTEMBI C IIETbIO

YCTPaHEHHS CHHTAKCHYECKMX M CEMAHTHYECKHX OMMOOK € UEIbK) MOBBINEHWS HAIKHOCTH
nporpammuoro odecnedenns (OITK-4: 11K-12);

3) Baagerb: - METOZaMH TPOTPaMMHPOBaHMs,  paspaboTkn A(PpQEeKTHBHBIX AITOPUTMOB
pewmenus npukiaraex 3agay (OITK-4; [TK-12).

Y obyuwaeMbIX B IpoUecce H3IYHEHHA  IMCUMIIMHBI  AOKHBL  BBIPAOATBIBATHCS
JOTIO/THUTE ILHBIE KOMIETEHIIHH, ¢ VIeToM TpedoBanuil paboToarerei:

- CIOCOOHOCTL NPHMEHATE OCHOBHDBIC METO/bl pa3spaboTKH MPOrpaMMHOro 06CCIedeHNs I
pEIIEHNA MPHKIAAHBIX 3a/1a4 B 001acTH HHPOPMALHOHHOI 5e30MacHOCTH.



4. CTPYKTYPA H COAEP/KAHUE JAUCHHUITTINHBI
Obmmast TPYA0EMKOCTh THCHHIITHHE] COCTABISCT 3 3aYCTHLIX enununsl, 108 gacon.

Buzsl yaeGroii paboTsl, BrIKOYas Obnem Mopme!
CAMOCTORTEIBHYIO paboTy yuednoH TEKYLLEro
bl CTYOEHTUB M TPYA0BMKOCTh (R padoThl, KOHTP O
~ E' qacax) g YCTIEBAEMOCTH
- = é NPHMEHEHH (10 Hedensim
- Pazge (Tema) Iuc Uikl % © ‘ Y | ® 5 ‘ em cemecmpa),
0 = 3 g z HHTEPAKRTH dopma
' g | Bl 88 &3 33 ) : i
o = 28 &8 2 & | 2 BHEIX MPOMERY
T | g £8 5.8 88 & | = | merozos TOYHOI
‘ = ‘ 3 8 g = z & | 5 (Bwacax /| arrectampu (ho
& = =z 9%%) cemecmpan)
1. | Texmonoris
NPOrpaMMHPOBAHNAA, | 1 4 2259
OcHoBHblE MOISTHA 1
OOIXO Lkt
2. | Mpuemsl obecrievenis
TEXHOIOTHTHOCTH I 34 - 4/50%
MPOTPaMMHBLIX MPOAVKTOR
3. | Onpeaenexue TpebosaHnii k
NPOTrpaMMHOMY 00eCneueHHIO | 5.6 4 225 Pefmmr-_
H HCXOOHBIX JAHHBIX A8 ero : ) KOHTpOJL Nel
MPOEKTHPOBAHIIS
4. Awnanus tpedosanuii n
onpeaenexne cnqguquluaunﬁ U] 7.8 | 4 2/25%
NPOrpaMMHOTO obecnedeHs
HPH CTPVKTYPHOM TI0AX01e
3. | [Mpoextuposanue | |
nporpaMmHoro obecneyeHus [ | 9-10 4 ! 2/25%
[MPH CIPVKTYPHOM M0AX01¢
6. | Tectuposanve u 0T1a1Ka U2 ‘ 4 4/50% Pefirunr-
HUPOrPAMMHBIX IPOAYKTOH KOHTPOL N2
7. AnrquTMhloupaﬁuTKn U 13-14 | A 4150%
MAaCCHBOR
8. | Aaropumbl 0Gpaborkn crpok | | |15-16 4 4/50%,
9. | MeTtoamt paboTs! ¢ gaiimamu Peitruur-
I |17-18 4 2/25% KOHTpob No3
|
Beero 36 ‘ 36 | 26/36% Dk3amen

Coaepranue Ancinanubt «TeXHOTOTHH B MeTOAbI NporpaMMUpOBAHUS
Pazjen 1. Texunoaorust mporpammuposanus. OCHOBHBIE NOHSTHS 1 HOIXO/bI
Tewma 1.1 Beeaenue. Texuomorms NPOTPAMMHPOBAHNSA H 3TAIE] €€ PA3BATHS.

Tema 1.2 Ausnenusrit unk:1 1 3rans: paspaboriu NPOTPAMMHOTO 0DecrneYeHns,
Paszgen 2. [Ipuembl oGecnieuenus TexXHO0rHMHOCTH NPOrpaMMHBIX NPOAYKTOR
Tema 2.1 TTonsrre TeXHONOIHYHOCTH TPOIPAMMHEOIO 06ECTeUSHIIS.
Tema 2.2 Texwonorus crpykTypHOro TPOIPAMMUPOBAHMSL.

Pasnen 3. Onpeneitenne rpedosannii k HPOrpaMMHOMY 00€CIIeYeHNI0 H HCXOAHBIX [AHHBLIX
JVI €70 LIPOeKTHPOBAHHSA

Tema

Tewma
Tema

-
D
-
]
2
D

1 Kraceudukanmst nporpaMMHBIX NPOAYKTOB 110 (pyHKUMOHATLHOMY TTPH3HAKY.
.2 OcHOBHBIE IKCTI/TYaTaHONHEIE TPEGOBAHNS K MPOrpaMMHBIM TTPOLYKTAM.
.2 PaspaboTKa TexHHUECKOTo 38 1amHus,

Pasien 4. Ananus rpeGosanuit u onpeaeienne crnennpuKaUMil NPOrPaMMHOro obecieeHus
OpPH CTPYKTYPHOM TOAX0/1€

Tema 4.1 Cneundukanuu nporpayMMHEOro obecneyeHus IIPH CTPYKTYPHOM MOAXO0IE.

Tema 4.2 CTpyKTypBbl TaHHBIX M AHATPAMMBI OTHOLIEHIH KOMIOHEHTOB JAHHBIX




Pazjpen 5. llpoextuposanue nporpavMmuoro ofecievernns OPH CTPYKTYPHOM [0/1X0/1€
Tema 5.1 [IpoexTHpoBaHue NPOrpaMMHOro obecneue s IPH CTPYKTYPHOM HOAXOE.
Pasgen 6. Tecruposanne i oT1aaka HPOrpaMMHBIX IPOAYKTOB

Tema 6.1 Kiiacenuxaius sujios tectu poBaHus,

Tema 6.2 Crpykryproe u (pyHKIOMOHATBHOE TeCTHPOBAHKE.

Tema 6.3 Otnazka nporpaMMHOTo 0Gecncerns.

Paspen 7 Anropurvet 06paGorkun macensos

Tema 7.1 Knaccuueckue atropus peleHns 3a1a4 00paboTKH MacCHBOB.

Paszen 8. Anropurmsr 06padorkn erpok

Tema 8.1 OcrosHbIe nousTH.

Tema 8.2 Kuacenueckue aliropurssl petenns 3aay 00paboTKH CTPOK.

Pazien 9. Merosbt paborsi ¢ daiiiavu

Tema 9.1 Qaitnosbie TANL AaHHBIX., MeTo B! paboTLl ¢ GailnoBEIMK THIAMA JaHHBIX.



5. ObPA3OBATEJIBHBIE TEXHO.IOT WU

V3yueHue THCLHIUHHL TPEAIONAraeT He TOMLKO 3ATTIOMHHAHNC ¥ MOHHMAHHE, HO H aHATH3,
CHHTE3, pediiekcrio, GOPMUpPYeT VHHBepCaThHbIE YMCHHA M HaBbIKH, SBIAIOLIHECS OCHOBO
CTaHOBJICHWS  CHIeMaMeTa 110 cnenmamsioctd  10.05.04 «Mnadopmanmonno-anamiraueckue
CHCTEMBI Oe30ITACHOCTH Y.

Hia peanusauun KoMIeTeHTHOCTHOrO MOJIX0Na MpeaaraeTcsi HHTErpUpOBaTh B yueOHEI
UPOLECC  WMHTEPAKTUBHBIE —00pa3soBaTe/IbHbIE TEXHOJIOIMH, BKIKOYAN HH(pOPMAUHOHHBIE 1
KOMMyHUKalHOHHbIC Texnonorun (MKT), npu ocymecrsnenum PasiIUYHBIX BHAOB yueOHOMH
paboTsr:

— Y4eOHYIO THCKYCCHIO,
— DICKTpOHREIC  cpeacTBa  obydeHus  (CHAlif-NeKUMM,  HICKTPOHHbIE TPEHAXEPHI,

KOMIBIOTEPHBIE TECThI):

— JUCTAHITHOHHBIE (CCTEBLIE) TEXHOTOTHH.,

Kax Tpamuumuolnble, Tak U TeKUHH HEHOBAHOHHOLO XapaKTepa MOryT COTIPOBOMKIATHCS
KOMIBIOTCPHBIMH  CITAldaM¥ WM Clafia-nexkupsmu. OCHOBHOE TpeboBanue K craiia-nekuun —
IPHMEHEHHE  IHAMHYeCKHX  3(DEKTOB  (aHMMUPOBAHHRIX 00bEKTOB),  (PYHKIUOHATBHBIM
HA3HAUCHACM KOTOPBIX ABIISETCS HATIAAH0-00pa3HOE NIPEICTABIeHHE MH()OPMALIUH, CIOKHON LT
MTOHHMAHHA W OCMBICIEHHUS CTYACHTAMH, A TAloke HHTEHCHHKALHS 1 IuBepcuuKanns yuedGHoro
nporecca.

Yaensupiil Bec 3aHATHIE, NPOBOAMMDIX B HHTCPAKTHBHBEIX (OPMaAX, ONpenensercs TIaBHoll
uenpio  OITOIl  conemmazsmoctsr  10.05.04 «MupopMaunoHHO-aHATHTHYeCK e CHCTEMB]
0e30IacHOCTHY, OCOBEHHOCTBIO KOHTHHTEHTa 00y4aromuxes W comepKaHueM KOHKPETHBIX
AMCLUIUTHE, M B UeloM, B yueGHOM MpoLccce, OHH COCTABIAIOT He MeHee 30 MPOLIEHTOB
AyIUTOPHLIX 3aHATHIA.

3aHATHS  NIEKUHOHHOTO TWiA s COOTBETCTBYIOUMX [PYIIT  CTYIEHTOB COMIACHO
TpeGOBAHMAM CTAHIAPTA BHICLICTO 00pasoBaHug HE MOTYT COCTAaBIATH Oomee 55 MPOLCHTOB
AYAUTOPHBIX 3aHATUH. [IporpamMya IMCLHIITHHB COOTBETCTBY T HANHBIM TPeOOBAHHAM.

Takum ofpazom. npumenenue MHTEPAKTHBHBIX 00pa3oBaTeIbHbIX TEXHOJOTHI npHIaeT
HHHOBAIHOHHBIA XapaKTep NPakTHYCCKH BCEM BHAAM Y4eGHBIX 3aHATHH, BKITIOYas JIEKIHOHHDIE,
Ilpu sTOM menaercs akueHT Ha PA3BHTHE  CAMOCTOATENABHOIO, IPOIYKTHBHOTO MBILLICHHS,
OCHOBAHHOI'0 Ha IMAIOTHHECKHX [HAAKTUIECKHX [IpHEMAX, CYOBEKTHOI MO3UIY 00 yUaroIerocs B
obpasoBarennHoM  mpomecce.  TeM  caMbiM CO3MAIOTCA  YCTOBMA [0S  peand3amdu
KOMIOETEHTHOCTHOIO MOAXO/A TP M3YYEHHM TAHHOH JHCLIHITTHHEL

6. OLEHOYHBIE CPEICTBA /1151 TEKYLEIO KOHTPOJISI YCHEBAEMOCTH,
IIPOMEKYTOYHOM ATTECTALIMHU 110 HTOT'AM OCBOEHUS JIMCUMITIJIUHBI U
YYEBHO-METOAUYECKOE OBECIEYEHUE CAMOCTOSTEJBHOM PABOTBI
CTYJIAEHTOB

It rekyinero kouTpons yememaemocri HPEJUIATaeTCs HUCTIOIB30BAHIE PEHTHHIOBOM
CHCTEMBI OLICHKH, KOTOPAst HOCHT WHTErPUPOBAHIILIT XAPAKTEP ¥ YUHTHIBACT YCICIIHOCTE CTYIEHTA
B Pa3IHYHBIX BHAAX Y4YeOHOH ACHTENLHOCTH. CTETeHDL CPOPMHPOBAHHOCTH V  CTyIeHTa
OOLUEKYIBTYPHBIX H POBeCCHOHATBHBIX KOMIIETCH 11T,

IIpuMepnsrit nepeyens saganuii s TEKYLIHX KOHTPOIBHLIX MEPOTIPHATHIT

Bonpocer peiirunr-kontpoas Nel

* Mertogonorus O0BEKTHO-OPUEHTHPOBAHHOIO 110TX014,
* CHHTAKCHC HANMCAHMS KIACCOB.

¢ CHHTAKCHC HAMTHCAHUS OOLEKTOB,

* [owsrue neperpysku. npasuia HEPErPY3IKH.

* lleperpysxa ynapusix onepanuii.

* [leperpyska Guuapubix orepaiii.

* [Ipeobpazosanue Tumos.

* Haciesosanue: nonstue, mpuveps:



¢ Jlocrym k GazoBomy Kiaccy

o Crenupukatopsl gocTymna

Ofuiee 1 9aCTHOC HACICIOBAHUE.

Bribop cnemaduxaropa noctyna.

MuoxecTBeHHOE HAcTEIOBAHNE.

HeompeneneHHOCTE IpH MHOKECTREHHOM Hac/leJOBAHHH,

JIMHAMHYECKHE CTPYKTYPEI AAaHHBIX: TOHSTHE.

CHvcKu: MoHsTHE, BH/IDI.

Cratrdeckas peanmsalns Criicka,

JuHaMuyeckas peamusauns THHeHHOTo cnucka, Omicanme IMIEMEHTA CITUCKE.
HusavuyecKas peannsaius TUHEHHOIO criuckKa, JlobaBieHue 3/1eMeHTa B CITHCOK.
JlunamHveckas peann3alus THHERHOIO CIHCKa. Y anenue sneMeHTa H3 CIHCKA.
JUHamMAuecKas peanrn3anus THHEHHOTO Cicka. BhIBOT SMeMeHTOR CITHCKA.
[Tonustue crexa. Craruueckas peanuzanng cTeka.

Huramuueckas peamusanus creka, Onucauue 3 eMenTa crexa.

,HHH&MH‘-IGCK&H pealii3allisg cTeKa, ﬂOﬁﬁBJE‘HH& ANCMEHTH B CTEK.

o Jlunamuueckas peanusanns crexd. Y IaieHmne 31eMenTa us CTCKA,

Bonpocs! peitruar-kourpo.s No2:

* O0paboTka HCKIIOUHTENBHBIX CHTYALHIL.

Toustue ouepenn. Cratuyeckas peanusamnus OuepeIH.

HAuramuueckas peanusanus ouepemn. Omucanie 31eMeHTa OUCpEH,
JnHamieckas peannsarus ouepesn. JloGanaerne snemenra s oyepelih.
Hunamudeckas peanusanns ouepen. Yanenue s1eMenTa us oUepeIn.
HepeBba: OCHOBHbIE NOHATHS.

BrHapHEIe fepeBbs: 0CHOBHbIE TOHATHSL.

Crocobel nipe/icTaBienHs GHRAPHOTO Aepesa.

[Toctpoenue GunapHoro gepesa. DopMmEpoBanHe IEPBOro YIeMeHTA.
Ioctpoenue Gutaproro nepesa, Bxmouenue v371a B DHnapHoe aepeso.
* Obxon ODuHapHOTO Aepera.

* Opranusanms noucka s GuHAPHOM nepese.

Ynarnenne yzna 8 Gunaprom Jepese.

Houstie BupTyanbuoi Gynkimy

ADCTPAKTHBIE KJIACCH B YHCTO BHPTYATRHbIE QyHKITHN

Bupryansuele aectpyxropsl

Bupryansusie Gazopbie kiaccs

Bupryainsaeie 6azossie kiaccs!.

* JIpyiKeCTBEHHBIE (DYHKIIMH.

HpyKecTBeHHBIE K1acChl.

Vkazarens this.

[orokosste kiacest. [oustue. TpenmyecTsa.

WMepapxust moTokoBBIX KI14cCOB,

Dnard 1 MAHHITYIATOPDL.

Kaace istream.

o Kiacc astream

* Knacce iostream i _withassign..

e OwndKH NOTOKOB

* [TOTOKOBBL BROJ-BRIBOJL [IHCKOBBIX haiiion

Bonpoce: peiiTuHr-Kourpouas Nel:

* 3anuce/d4TeHME AaHHBIX U3 (aitna (B Qaiin) OTAETBLHBIX CHMBOJIOB | CTPOK. He COMePKaInx
npodes.



Beoz/BeIBOA cTpOK. comepkatux npobensl (cTpoku Tuma char*) us aiina (B daiia).
ITocuMBOIBHBIH BEOI/BBIBO CTPOKHA B (haiia (13 daiina).
JBOWYHBIH BBOI/BEIBOL.

3anmch 00beKTa HA JIMCK

BBO#/BEIBOA MHOKECTBA 0OBEKTOB

Yxkazarenu (aitios

[Mabnous! GyHKUHIE: HOHSTHE.

Kouuenmms mabnonos GpyHkimi,

[Tabnoxe! QYHKIHIH ¢ HECKOIBKHME apryMeHTaMH.
Pasnuuieie apryMenTs! 0HOTO rabaona,

[Iabaoxbl Kiraccos.

UML u mabdaost.

ANTOPUTMB]

ITocnenoBarensble KOHTEHHEPD!

HMreparops

o CpenmaibHble HTEPATOPBI

* ACCOUMATHBHBIC KOHTEHHCPLI

o XpaHeHue moIp30BaATEIbCKHX 00bEKTOR.

o DyHKIHOHATBHbIE 0OBEKTHI

e Peamnsaums Ha mpaxTuke koHTeHHEpa STL.
o KonTeiinep Bexrop.

Konreiinep criucok.

Konrefinep Ouepens ¢ aByHANPABIEHHBIM AOCTYTIOM
Peamusaius anropurmon STL.

Uteparopsr.

Padora ¢ ureparopamm.

CrnennanM3upoBaHHbIe HTEPATOPI.

Ilepeuenns 3azammii M BONPOCOB K 3K3aMeHY (MpOMERYTOUHOH aTTeCTAUMH [0 HTOram
OCBOEHUH IHCUHILIHHBL):

L.

Lo

n

Paspabomaiime cmpyxmypuyio cxemy u 6bIn0IHUME OeMAAUIAYLUIO W2OpUMMO8 Modyiaen K
zaoave:

@) € UCNOABLIOGUARUECN hVHIYUL,

) 0e3 ucnoap306aHUA HyHKyUL,
Hanuwme npoepasmot Ha aseike C 015 paspaGomanislx ai2opummos peueus 3a0aui;
BLINOTNUME QMAGOKY U KOMAUAIYUIO RPOZPAMM, NOAYYUME UCHOTHACMbIC (atitsl;
BHINOTHUINE TRECTNUPOBANLUE NPOZPAMM.

W3 3apanmoro sexropa A(3N) nonyunts sektop B(N), OuepeaHas KOMIIOHCHTa KOTOPOTro
paBHa cpestHeMy apuMETHUECKOMY OuepeaHOH TPOIKH KOMIOHEHT BeKTOpa A.

B samannoM wmaccuse X(N) 3aMEHHTE HYIMH  BCE  OTPHIATE/IbHBIE KOMIOHEHTH,
HEMOCPCACTBEHHO  TIPEALICCTBYIOMME Cr0  MAKCHMATBHON KOMIOHEHTE (mepBoil 1o
MOPAIKY. €CIIM UX HECKOIBKO).

Borune: s 3navenns GyHKuu z = (a+b—c, ) / i, ecnn @ m3mensercs ot 0 ¢ warom 1, b
H3MCHACTCS OT 5 ¢ waroMm 1, ¢; ssnsercs anementoMm Mmaccusa C(N). Tlpn astom a u b
HU3MEHSIOTCS OJHOBPEMEHHO C .

o tpém sasannev matpumam A(N,N), B(N,N) u C(N,N) nocrpouts Marpuiy X Toro e
Pa3Mepa, KaKALIH SNeMEHT KOTOPOii BerMeaseTes no Gopmyne x;; = max { di;, by, ¢i; )
Hana wmatpuua 4 (NNJ u uenoe P. [Ipeobpasosars Matpuuy o IPaBUI1y: CTPOKY ¢
HOmepoM P caenath cronbnom ¢ Homepom P, a crobert ¢ Homepom P clienarh CTPOKoii ¢
HOMEpOM P,

W3 3anannoit matpust A(N, M) ygamnte cTpoky ¢ HoMepom K u cTonb1m! ¢ Homepavin P u
O. TlonyueHHYRO MATPULLY VITOTHU LS.
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7. JHana marpuua A(N M), [lepecrapmas eé CTPOKH H CTONDULL, AOOHTBECS TOTO, YTOGEL]
HanOOBIIHN 371eMenT (OQUH U3 HUX) OKA3AICS B BEPXHEM JIEBOM YLy,

8. Haiiti camoe jUIHHHOE CHMMETPHYHOE COBO 3A1AHHOLO TIPETOIKEHH3L.

9. BbIICHHTH, BEPHO TH. YTO B 3a1aHHOM npentoxkeHnd P oects Bee OykBBlL, BXOMMIINE B
3a0aHHOE CIOBO S.

10. B sajannyio YHOPSUIOHEHHYIO B JleKCHKOrpadugeckom (anaBuTHOM)  mopsiKe
MOCICAOBATCABHOCTE  CJAOB  BCTABHTH  HOBOC  3aJaHHOE  COBO TaKk,  9T00BI
JIEKCHKOTpahuuecKuii nopanok coxpanuncs,

I, Boranenuts npabimKkéHHoe 3HaYeH e HecKoHeY HOI CYMMBIL:

2 4 6 x-2
X x x xr

Pt 2r-2)

11. CymMyMHpoBaHue MPOM3ROANTE 10 Tex Nop, MNoKa O4YepeaHOe claraéMoe HE CTaHeT Mo
aDCOMIOTHOH BEANYHHE MEHbILIE 3aMaHHOTO Yucta e>0.
12. Jlausr Tpu KBAAPATHBIX yPABHEHUS:
ax +bx+e=0
bx*+ax+c=0
ex*+ax+b=0
Onpeaemats  $yHkiHio. NO3BOTAIOUIYIO  pacliO3HABATDL HATHHHUC BEUICCTBEHHLIX KOpHCH B
KBAOPaTHOM YPaBHEHHH.

-+

Bonpocer k sx3ameny:

el R B o B S

10
11

12.
13.
14.
15,
16.
17.
18.
19,
20.

21

- TexHOMOrua NporpaMMUpPOBAHIS: TOUATHE, COCTAR,

- CTuxuitHoe nporpamMmiposanie.

. CrpyKTypHBIH M101X011 K TPOrpaMMi POBAH MO,

- Moaynsnoe nporpavmuposatie.

. O6BeKTHBI MOAXO K POrpamMMHpOBAHKIO.

- Komnonentusiit noaxon n CASE-Texnooru.

- [lonsTie KU3HEHHOrO UMKTA HPOrPAMMHOTO 06CCTICUCHUS.
. CTpYKTYpa JKH3HEHHOrO [HKIA.

Kackamas MoJiens Ku3HeHHOro wwka 110,

- Mozens sxusiennoro mikaa [0 ¢ npoMekyTounsm KOHTpPOIeM
-Compansras Moaens uIneHHOTo waia 110

Wsmenenue AHZHEHHOTO umkia 10 tpu uenoaszopanun CA SE-cpescts.
Orenka KavecTsa Mporeccos Co3aanms LIPOrpaMMHOro obecreueH sl
[lorsitne TexHOMOrMU CTPYKTYPHOTO OPOrpaMMUPOBAHHS

OCHOBHBIE HPHHLHATILI CTPYKTYPHOTO HPOTPAMMUPOBAHHS,

Moaynshoe MPOTpPaMMHpPOBAHHE.

IprHunn cobeTBeHRO CTPYKTYpHOTO IPOTPAMMHPOBAHUS.

[TonsTiHe CTpYKTYPHOI IeKOMIO3HILIH, [Tpivep.

Texnuueckoe sananne. Coaepxanne pasiena «Bregenuey,

Texuuyeckoe sananne. Conepxannue pasena «Hasnadenme paspaboTkm,

- Texumueckoe 3ajanue. Comepikanne pasiena «Tpebopauus k mporpamme uiu OPOIPaMMHOM

H3Ie U0,

22.
23,
24,
23
26.
27.

Texnuueckoe 3aanue. Conepxanne pasiena « TpeGoBanus k MIPOrPaAMMHOH TOKYMEHTALIHIY.
Texnnueckoe 3ananme. Couepianne pazjle;d « T eXHUKO-3KOHOMMUECKUE TIOKA3aTe .
lexuuueckoe saganne. Conepxanue pasieia «CTauu U HTansl pa3paboTKuy,

Texuuyeckoe 3azanue. Cogepsxanue pasiaena «[1opsaaok KOHTPOIsS U NPHEMKHY.

[lorsiTie CIpyKTyphl JAHHBIX NPOTPAMMEL. Onepaitiy HaJl CTPYKTYPaMHi IAHHEIX.
Cneundnxauun paspabarsizaemoro Io: TOHATHE, 4acTH, TpeGoBanus, NpeabsBIsIeMbie K

cnenudukanmsim,

28
29
30

31
32

. JHarpaMmel OTOKOB MaHHBIX (DFD).

. JAnarpamMvbl nepexosos cocrosuii (SDT).

. Ionsitue rectuposanue nporpaMmuoro npoayKTa. CTaful ¥ MPUHITHIIL TECTHPOBAHMSE.
DopMHpPOBaHHE TECTOBLIX HABOPOB. CrpyxrypHbLH MOAXOT.

. POpMHpOBaNHE TECTORBIX Hadopos. [Toxkpeitae oneparopos;



Dopmuposanue TecToBLIX HA00POB. [ToKpsiTHE penieHnii (epexonon):
DOPMUPOBAHHE TECTOBLIX HaOOPOB, [TOKpLITHE YCIOBHIA;
DopmupoBarie TecToBbIX HadOpoB. [ToKpbITHE pemennil/ycnoBui;
dopmupoBaHHe TecTOBRIX Habopos. KoMOUHATOPHOE NOKPLITHE YCI0BHIT
[TousTue OTHANKA, NOKATHIALUMY B KCTIPABICHHS OLIHGOK.

. CHHTaKcHuecKHe OIHOKH OTAaIKH,

. OummdKH KOMTIOHOBKH.

. Knacentpukanust oinuboK BLITONHEHNS.

. Knaccudmkanus npuams omubox.

Merons oTnagkn [10).

MeToaB! 1 CpeacTBa MOy eHUs TOTOTHITeNLHO HidopMaln 0f ommbKax.
. Oburas MeToaMKa OTIAAKH POrPAMMHOTO 0OeCTIeYeH s,

B S SO S T PG U S T S T S P |
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Tembr nabopaTopubix pabor:
1. Jlaboparopras pabota Nel «3nakomerBo co cpenoit Microsoft Visual C++ 2008 Express
Edition. Cosnanne nexoqroro (aitzia i ero npeodpasoBanie B FOTOBYIO K 3aMyCKY HPOIPAMMY»

2. Jlabopatopnas pabora Nu2 «BeTsncHus»

3. Jlaboparopras padora No3 «llukmbi

4. ITaGoparopnas padora Ned «DunomepHBIE MACCHBL)

5. Jlabopatopras pabota NeS «IBYMCpPHBIE MACCUBLD)

6. Jlaboparopnas pabota Ne6 «KoMOHHHPOBAHHBI THI AAHHLIX (CTPYKTYPBI)»



7. VYHEBHO-METOJMYECKOE H THOOPMAIIMOHHOE OBECIEYEHWUE
JANCHHUITIMHBI

a) OcHoBHan Jnreparypa:
1. Dnexrponnoe m3nanue Ha ocHose: 3natononsckuii J.M. ITporpaMyHpoBaEie: THIIOBbIE 3a144H,
anroput™bl, Merogsr [ JI. M. 3narononkekuit, - 2-e m3a. (911.). - M. : BUHOM. Jla6opatopus
3HALUI, 2012.- 223 C. Peaxum JoCTyIa: http://www.studentlibrary.ru
/book/ISBN9785996308880.html
2. OcHOBBI ATOPUTMU3ALKK W TIPOrpaMMupoBarisa: YueGuoe nocobue / B.JI. Komaaen: Iox peu.
JLT. I'arapuno#. - M.: ]I ®OPYM: UH®PA-M, 2013, - 416 c. ISBN 978-5-8199-0279-0 Pesxum
noctyma: http://znanium.com/catalog.php?bookinfo=484837
3. lMonesnoe mnporpavmuposanne / Kommes HIO. - M. : COJIOH-TIPECC, 2014, -
http://www.studentlibrary.ru/book/ISBN9785913591715.html 256 c.
4. S3eic C#. basoselit kype : yue®. nocobue / B.B. [TonBensekuit. - 2-e u3a., nepepab. u jom. - M.
: Ouuanckl ¥ crarucruka, 2015, - hitp://www studentlibrary.ru/book/ISBN9785279035342 html
408 c.

0) donosnuTebHas AuTepaTypa:

1. Ilporpammuposaiiue: Teopembl # 3agaun / Weus A. - 4-¢ mw3n., crepeotnmel. - M.: MLIHMO,
2011, http://www.studentlibrary.ru/book/ISBN9785940576969.html 296 c.

2. TlporpaMmupoBanKe - 310 TaK TPOCTO, HPOIPAMMHPOBAHKE - ITO Tak cioxkno. CoBpeMeHHsIt
ydeGHHK  mporpammupoBanms. /  Amgpeesa E.B. - M. MIHMO, 2009, -
http://www.studentlibrary.ru/book/ISBN9783940575344.htm! 184 ¢.

3. IlporpaMmupoBaHie Ha A3BIKAX BHICOKOTO yposHs: YueGnoe nocobue / O.J1, Tomuusina, WU,
Homos. - M.:. dopym, 2008. - 496 ¢ ISBN 978-5-91134-209-8 Pewmuy moeTyma:
http://znanium.com/

B) ITepuoanveckne usganus:

1 Kypran «Bomnpochl 3AILHUTHI HHGOpPMALTHIY, Pexum aocryma: http://i-
vimi.ru/editions/detail.php?SECTION _ID=155/;

2. Kypnan “Information Security/Mudopmannonnas GezomacHocTs".  PesuM JocTyna:
hitp://www.itsec.ru/insec-about.php.

3. Exxemecsiunnii TEOPCTHYECKHE W [pPHKIaaAoi HAYIHO-TEXHMUYECKNH  JKypHAN
«Mudpopmanuonnsie Texuonorumy, Pexuy goctyna http:/movtex.rw/IT/.

r) lIporpamvuoe obecneyenne u Mureprer-pecypest:

Obpasosatenbibiii ceprep kadenper U3W.—~ Pexnw aoctyma: http://edu.izi.visu.ru
Vndopmannonnas odpazoparenbras cets.- Peskum goctyma: hitp://ien.izi.visu.ru
Buyrpusysosexue usnanns Bal'V.— Pexuwm nocryna: hiip:/fe.lib.vlsu.ru/

WHTYHT. Haumonansuslii 0TKPBITLIH YHIBepeuTeT.~ PeskiM noctyma: http:/www.intuit.ru/

e



8. MATEPUAJIbHO-TEXHUYECKOE OBECTIEYEHHUE
AUCHUIIIMHBI (MO/1YJ151)

ayn. 408-2, JlekunonHas ayIHTOPHS, KOJMYECTBO CTYISHUYECKHX MECT — 50, nmowaas 60 M2,
OCHAallleHHe: MyIbTUMEAniiHOe obopynoanue (MHTepakTHBHas jocka Hitachi FX-77WD,
npoextop BenQ MX 503 DLP 2700ANSI XGA). noytéyk Lenovo Idea Pad B5045

ayn. 427a-2, abopatopusi cereBbix IE€XHONIOIMH, KOJIMYECTBO CTY/IEHYECKHX MecT — 14,
II0mIaab 36 M2, OCHAMIEHHE: KOMIBIOTEPHBI Kaace ¢ 8 paGounmu cranmmsvu Core 2 Duo E8400
¢ Bexo#oM B Internet, 3 mapupytrsaropa Cisco 2800 Series. 6 Mapmpyrtusaropos Cisco 2621, 6
xommyraropos Cisco Catalyst 2960 Series, 3 xommyratopa Cisco Catalyst 2950 Series,
kommyTarop Cisco Catalyst Express 500 Series. npoekrop BenQ MP 620 P, IKpaH HACTEHHEBIH
PYJIOHHBIH. JIMLEH3HOHHOE MporpamMMHoe ofecrieuenne: onepannoHnas cucrema Windows 7
Hpodecenonanpuas, oducustii naker npuioskennii Microsoft Office [IpodeccronanbHbii mmoc
2007, GecniaTHO pacmpocTpaHsieMoe TporpaMMuoe ofecrieueHue: THHelHKa HHTETPHPOBAHHBIX
cpen paspadorkn Visual Studio Express 2012, nporpamMmuslii mpomykt supryanusamuu Oracle VM
VirtualBox 5.0.4. cumynstop cetn nepenaun garmbix Cisco Packet Tracer 7.0. HHTErPHPOBAHHAS
cpezia paspaboTky mporpamMmuoro obectedenns Intellil IDEA Community Edition 15.0.3.

aya. 4276-2, VHIL «KomnmekcHas 3ammura 00BEKTOB HH(GOPMATUZAIAWY. KOTUUYSCTBO
CTyneHYeCKNX MecT — 15, miomaue 52 M2, ocHalleHHe: KOMTIBIOTEPHBIH Kiace ¢ 7 padounmMu
cranuusavu Alliance Optima P4 ¢ Bpixogom B Internet, kommyTarop D-Link DGS-1100-16
MYy/IbTUMEIHHAHBIH KoMItekT (mpoektop Toshiba TLP X200, skpay HacTeHmbit PYJIOHHBII),
npudop ST-031P  «llupauss-P»  MHOrO(YHKUHOHATBHEIL NOHCKOBLIH, npubop «Yman-2»
MOMCKOBLIA, BUOpoaKycTHueckuil rereparop myma «Conata AB 1My, UMHTATOP paboTe! CpeacTs
HEJICTATbHOTO CheMa mH(OopManuu, pabortaionmx 1o pamuoxasany «lllumosumky. AHATH3ATOP
criekrpa «GoodWill GSP-827». wmmuuxatop mnons «SEL SP-75 Black Hunters. YCTPOHCTRO
O10KMpoBaHkA PaboThl CHCTeM MOGHILROIM cBsizl «Mo3alika-3», YCTPOHCTBO 3aUIHTEL TeIedOoHHEIX
Meperosopos ot npocaymmsanis «llpokpyer 2000», muxtodgon Edic MINI Hunter, JTOKaTop
«Poannk-2K»  AermuelnbIl, KoMILIeke [poBeIeHHs AKYCTHYECKMX H BHOPOAKyCTHYECKHX
u3mepernit «Crpyr MuHH-A». BUacoperneTparop uudposoit Best DVR-405, remeparop lllyma
«I'HOM-3».yHeOHO-HCeaeA0BATEIRCKIN  KOMILTEKE «CBepXIUIMPOKOIIOIOCHEIE  BeCHPOBOIHEIE
cencopHele cet» (Nano Xaos), ckanupyonmii mpuemuuk «lcom [C-R1500. AHATM3aTOp ceTel
Wi-Fi Fluke AirCheck ¢ akrusmoii antesnoii. Jlnienssonnoe NpOrpaMMHoOe  obecredyeHne:
Windows 8  llpodecenonaisnas. odmeusii  naxer npunoxkennd  Microsoft  Office
[Ipoeccuonansueit nmoc 2010, GeermarHo pacrpocTpaHsieMoe NpoTrpaMMHOe obecrnedeHue:
NUHeHKA MHTEIPHPOBAHHBIX Ccpea paspaborki  Visual Studio Express 2012, wuHCTpy™mEHT
HUMHTALMORHOro Mojteposanus AnyLogic 7.2.0 Personal Learning Edition, HHTEI PHPOBAHHAS
cpeaa pa3paboTku mporpaMmMHoro obecrneuenns Intelli] IDEA Community Edition 14.1.4.



IIporpamma coctapiena B coorBerctBHH ¢ TpeGoBanmsMu ®PI'OC BO 10 CHeUHaTbHOCTH

10.05.04 "MHDOpPMAIMOHHO-aHAIUTHYECKHUE  CHCTEMEI OesomacHOCTH",  crienmaIH3aIus

«aBTOMATH3AllU s I/IHCbODMaLLHOHHO-al-IH.‘IHTHLIeCKOﬁ JEATCIBHOCTH Y

Pabouyio nporpammy cocraBui gouent kadeapsr U3U k.1.1. [onguckuit JLA. 77~ ﬂ/&i’ﬂtb
(®HO, noanwucs)

PeneHzeHT
(mpeacraBuTens pabotoaatens) 3amecTHTens pykoomdrens PALL 000 «UudollenTpy

K.T.H. Beptuaesckuii H.B.

(mecto paboThl, }J.OJ'[}KHOCTB fDI/IO IIO,HI'IHCI:)

[Iporpamma paccmoTpeHa u 0100peHa Ha 3ace/aHy Kali)e,upm 13U

[Tpotokon Ne "t or L% A2.1¢ roma ’_//_4
3asenyronmit kadeapoil 1.1, mpodeccop /M.IO. Monaxos/

(Q)HO ) HCB)

Pabouas nporpamma paccMoTpeHa B 0100peHa Ha 3acelaHHH y4eGHO-METOMUYECKOH KOMUCCHH

no cnerpanproctd  10.05.04 "HMubopMaliionHo-aHAIUTHYECKHE CHCTEMBI 0€30IacHOCTH",

CHENHATH3ANNS «aBTOMATH3alMs] HHOOPMAIIHOHHO-aHATHTHYECKOH JCATCIIEHOCTHY

[Ipotokon Ne Y4 or_ L2.\2.1{ roma "
IIpencenarens KOMUCCHH JI.T.H., Ipodeccop s /MLIO. Monaxos/
(CDP}A, TOAMHKCH )
JIMCT IIEPEYTBEPKAEHUS

PABOYE IMPOTPAMMBI JUCLIHILTHHBI (MOLY.JIST)

Pabouas nporpamma onobpena Ha 1Or7] ko y4eOHBIH ron

ITpoTokon 3acenanus xademapnr No | OT 9 - roaa
3aBenyromuii kadenpoi _.1.H., mpodeccop /M.1O. Monaxos/
(@1 ‘ \fn‘nﬁ:h)
JIMCT IEPEYTBEPXXIEHHUSA

PABOYEN IPOT'PAMMBI U CIIATIIAHBI (MOYJIST)

Paboyas nporpamma ogobpena Ha y4eOHBIN roj
ITpotokoun 3acenanust kadeapsr Ne oT roaa
3asenyromuii kadpenpoit 1.T.H., npodeccop /MLIO. MoHnaxos/

(OHO, noamuck)



[Tpunoxenne

Munnereperso obpasosanus n nayku Poceniickoii @exepamin
DejrepansHoe rocyrapeTseHHOe G10pKeTHOE 00pa3oBaTenbHOe YapesiieHne
BBRICLIETO 00pasoBaHms
«BaaanMupekHii rocy 1apeTBeHHBIN YHHBEPCHTET
uvenn Ajexcanapa I'puropseBnya n Hukonast I'puropsesnua CrosieToBbixy
(Bal'y)

Muerntyr

Kadenpa

ARTYyalnu2upoBaHHan

pabouas nporpamMmma
paceMoTpena n ogobpeHa

Ha 3acejlanny Kadeapsl
nporokon Ne ot 20_r.

3asenyrommii Kadepoi

(noanucs, GHUO)

AxTyanusauus paGodeil HIPOrpaMMbl IHCUHITHHbI

[HANMEHOBAIINE QHCLN IHHBI]

Hanpasienue nojrorosxu
ITpothumb/mporpamya noAroTosKH
Yposens Briciero obpazoBanus

Qopma obyueHus

Bramamup 20



Patoyast mporpavmva yueGHOH AHCHHIIHIL] AKTYaIM3HPOBAHA B YacTH PEKOMeNayeMoil

JUTEpaTypel.

AKTyanu3aius BeITONHEHA:

(noarmes, goaxuoCTh, PHO)

@) OCHOBHAS JIUTEpaTypa:

0) moNMOMHMUTETRHAS THTEPATYPA:

B) MEPHO/IMYECKHE H3AAHUS:

B) HHTEPHET-PECYPChL:




