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ITporpammy cocTaBuiI(1):
cm. npenodasamens kageopvl ACONUY, Hesuyvin U .H.

Pabouast nporpamma JUCIUIITHHbI

TexH0JI0rMH IPOTPAMMHPOBAHUS

pa3pabotana B cootBeTcTBHE ¢ PI'OC:

®denepanbHBI roCy1apCTBEHHBIN 00pPa30BaTENbHbIA CTAHIAPT BRICIIETO 00pa30BaHus - OakagaBpHaT M0 HAIPABICHUIO TOATOTOBKU
09.03.01 Nudpopmaruka 1 BEIYUCIUTENbHAS TeXHUKA (1prka3 MunoOpHayku Poccun ot 19.09.2017 r. Ne 929)

COCTaBJICHA Ha OCHOBaHHH yqe6H0r0 IJ1aHa:

09.03.01 THO®OPMATHUKA 1 BBIYNCIIMTEJIbBHA I TEXHUKA
HanpaneHHocTs (po¢uiis): MIcKycCTBEHHBIM HHTEIUIEKT U SKCIIEPTHBIE CUCTEMBL

YTBEPXKICHHOTO yueOHO-METOIUUECKUM COBETOM By3a oT 11.06.2025 mpotoxon Ne 5.

Pabouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

ABTOMATH3MPOBAHHBIX CHCTEM 00pPadOTKH HH(POPMALIMHU U YIIPABJIEHHS

3aB. kadeapoii [Ipodeccop kadh. ACOMNY, a.1.H., Bymmenesa K.1.



1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1{13yueHne TeopeTUIECKHX OCHOB Pa3pabOTKU NPOrPAMMHOI0 00€CIIeUeHH s U aITOPUTMH3ALMY C IPUMEHEHUEM
COBpPEMEHHBIX HH()OPMAIOHHBIX TEXHOJIOTHHI U IPOTrPAMMHBIX CPE/ICTB, B TOM YHCIIE OTEYECTBEHHOTO IIPOU3BOACTBA, IPH
peleHun 3a1a4 NpopecCuoHaNnbHOM AesTeNbHOCTH;

1.2|meTonnk u cioco6oB pa3pabOTKH U CONPSDKEHNS KOMIOHEHTOB alNapaTHO-IPOrPaMMHBIX KOMIIIEKCOB C HCIIOIb30BaHHEM
HHCTPYMEHTAJIbHBIX CPEACTB U TEXHOJIOTUH porpaMMHnpOBaHusl, aBTOMATU3UPYIOIHUX PAa3INIHBbIC IIPOU3BOJACTBECHHBIC
3a/1auy ¥ ON3HEC-TIPOIIECCHI; H3y4YeHHEe COBPEMEHHBIX METOI0B POrPaMMHUPOBAHHS, MOACIHPOBAHNS 1 IIPOCKTHPOBAHHS
nporpamMm; roJy4YeHUC NPAaKTHICCKUX HaBbIKOB IIPUMEHCHUS €CTCCTBEHHOHAYUYHBIX U O6H_leI/IH)I(CHCprIX 3HaHHﬁ, MCTOO0B
MaTeMaTHYeCKOT0 aHAIII3a H MOJCIHPOBAHHUS, TEOPETHUECKOTO U SKCIICPIMEHTAIBHOTO HCCIIEI0BAHUS B COBOKYITHOCTH C
COBpPEMCHHBIMHU l/IHq)OpMaLU/lOHHbIMI/l TEXHOJIOTUAMHA U MPOTPAMMHBIMU CPEACTBAMU (B TOM YHCJIC OTe‘ICCTBCHHbIMI/I) JUIISL
pelIeHus 3a1a4 IpohecCHOHANEHOH IS TeNbHOCTH; Oy4eHNe HABBIKOB 00CIICIOBAaHNS OPTaHU3AIHIH C IETbI0 BEISBICHUS
HOTpeOHOCTEH NosIb30BaTeNet, GOPMUPOBAHHS, COTJIACOBAHUS U YTBEPXKICHUS TpeOOBaHUH K MHGOPMAMOHHBIM
CHCTEMaM; HaBBIKOB Pa3pabOTKU MOfeNIed I KOMIIOHEHTOB MH(OPMAIIMOHHBIX CHCTEM.

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE OOII

Huka (pazgen) OOIT: b1.B.01

2.1|TpebGoBaHus K NpeJBapUTEIbHON MOAT0TOBKE 00y4aloLIerocs:

2.1.1|1Uudopmarrka

2.1.2|OcHOBBI IPOrpaMMHUPOBAHHS

2.1.3|AnroputMHYecKUe S3bIKU IPOTPAMMUAPOBAHHS

2.1.4|OCHOBBI IPOCKTHOH IEATEIBHOCTH

2.2|IncuMnaInHbI M NPAKTHKH, /151 KOTOPHIX OCBOEHHE JAHHOM TUCIMILVIMHBI (MOAYJIs1) HEOOXOIMMO KaK
TpeAlIecTBYIONIee:

2.2.1|BpmonHeHne 1 3alKTa BBITYCKHOW KBATU(HUKAIIMOHHON paboThI

2.2.2|IIpon3BoACTBeHHAs IPAKTHKA, IPEIUIUIOMHAS IPAKTHKA

223 HpOI/ISBOZ[CTBeHHaﬂ IIpaKTUKa, HAYYHO-UCCIE€A0BATCIbCKas pa60Ta

2.2 4|VIHTeNeK Ty alIbHBIC CHCTEMEI

3. KOMINIETEHIIUY OBYYAIOUETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIMILIAHBI
(MOJLYJIsT)

MK-13.1: lemoHCTPUPYET 3HAHUSA B 00J1aCTH HHCTPYMEHTOB H MeTO/10B BepU(HKAINMU CTPYKTYPHI MPOrPpaMMHOI0 K02,
HHTErPAlMOHHOI0 TeCTHPOBAHNS, TECTHPOBAHUS He(PYHKIIMOHATBHBIX H (PYHKIMOHATBHBIX XapaAKTEPUCTHK CUCTEMBbI,
KOIMPOBAHHUS HA SA3BIKAX MPOrPAMMHPOBAHUS; METOJ0B TECTHPOBAHUS, OCHOB MPOTPAMMHMPOBAHMS U CHCTEMHOTO
aIMUHMCTPUPOBAHUS, PETJIAMeHTOB HHTErPALMOHHOT0 M MOAYJIHLHOI'0 TeCTHPOBAHNS, YIIPABJIEHUS] KA4eCTBOM
(KOHTpPOJILHBbIE CIUCKH, BepU(UKALMSA, BATHAANMSA, TPHEMO-CAATOYHbIE HCTIBITAHNS), A3bIKOB COBPEMEHHBIX OM3HeC-
NMPHII0KEeHUH, HHCTPYMEHTOB U METO/10B onpe/ieieHUus] (PUHAHCOBBIX U MPOM3BOJACTBEHHBIX NMOKa3aTeleil AesiTeJIbHOCTH
OpraHu3anuM, OlleHKU KavecTBa M 3(PPeKTHBHOCTH HHTEJLUIEKTYAIbHBIX/HH()OPMAIIMOHHBIX CHCTEM, OCHOB YIIPaBJIEHHUS
B3aHMMOOTHOILIEHUSIMH € KJIHEHTAMM U 3aKa34YHKAMH, 0TPAcjieB0il HOPMATUBHO-TeXHUYECKOI TOKYMEHTallMi, COBPEMEHHBIX
MO/IX0/I0B M CTAH/IAPTOB ABTOMATH3ALUH OPTaHU3ANHHI

ITK-13.2: AHajau3upyeT pe3yJbTaThbl TECTHPOBAHUS, BepuHIUPYeT CTPYKTYPY NPOrpaMMHOI0 KO/1a, TeCTHPYeT NPOTOTUIIbI
CHCTEM Ha NMPOBEPKY KOPPEKTHOCTH APXUTEKTYPHBIX pellieHUIl, yCTAaHABJIMBaeT NPOrpaMMHoOe odecneyeHue, BbIMOJIHACT
napaMeTpH4ecKylo HACTPOIiKY, INIAHUPYeT NPOEeKTHbIe PadOThI, IOAr0TABJIUBAET NPOTOKO/IbLI MEPONPHSITHIi, TPOBepsieT
apXUTEKTYPY U AU3aiiH, pa3padaThiBaeT METPUKHU PadoThI cUCTEM, pa3padaTbIBaeT MOJIb30BATEIbCKYI0 JOKYMEHTALUIO U

perjiaMeHTHbIE JOKYMEHTBI, pacnpe/eisieT padoThl H BblAeJIsieT pecypchl, CTPOUT cXeMbl IPUYMHHO-CJIeACTBEHHBIX CBsI3ei,

yCTaHABJIMBAaET NpaBa J0cTyna Kk ¢aiijam n nankam, IporpaMMHoe odecriedeHue, onpeaeasaT napaMeTpbl, KOTOPbIe 10JKHBI
ObITH yJy4IlleHbl, YCTAHABINBAET IPUYMHBI BOSHUKHOBEHH /1e()eKTOB U HeCOOTBETCTBHUIA, yCTpaHsieT 00HAPY KeHHbIe
HECOOTBETCTBHUS




IIK-13.3: Biageer HaBbIKAMH aHAIN3A 3a(MKCHPOBAHHBIX B cucTeMe 1e()eKTOB M HeCOOTBETCTBHIA C y4eTOM apXHUTEKTYPbI U
Au3aliHa CHCTEeMbI, BeIecHUs NPOTOKOJIa IPHEMOYHBIX HCIIBLITAHNH, BepupUKALUU CTPYKTYP 0a3 JaHHBIX U IPOTPAMMHOI0
KO/J12 Ha OCHOBe TPeOOBaHNIi 3aKa34YMKAa, BHISBJIEHHS H ONMMCAHUS OTKJIOHEHHIi paGoThl CHCTEMBI OT TPEOOBAHUIN U OKUAAHMIT
3aHHTEPECOBAHHBIX JIHL, KOHTPOJISI COOTBETCTBHA Pa3padoTAHHOI0 KO/1a U NPolecca KOAMPOBaHMs HA sI3bIKAX
NPOrpaMMHUPOBAaHNS NPUHATHIM B OPTaHU3ANMH WM NIPOEKTe CTAHAAPTAM M TEXHOJIOTHSIM, HACTPOIKH CHCTeMbI JJIsI
ONTHMAJIBHOTIO pellieHUs 32124 3aKa34YUKa, MHPOPMUPOBAHHUS 3aKa34YMKa 0 BO3MOKHOCTAX THIIOBOI CHCTEMbI M BADHAHTax
ee Mo (UKAIMH, HA0II0JeHUS 32 IPOBeAeHNeM TPUEMOYHbIX HCIBITAHUI CHCTEMBI YYACTHUKAMHU KOMaH/bl IPHEMKH,
Ha3HAYeHHs NPaB J0CTYNAa K PeN0o3UTOPHIO IAHHBIX 0 BBINOJTHEHUH PadoT N0 CO3AaHHI0, MOAM(PUKALUH H CONPOBOKICHHUIO
CHCTEMBI, 00y4eHHs YYACTHUKOB padoyeii rpynibl MeTOAUKE OLIEHKH FOTOBBIX CHCTEM, OINpeaesIeHHs BO3MOKHOCTEH
JOCTHKEHHMS COOTBETCTBUSI HHTE/LIEKTYAIbHBIX/MH(OPMALIMOHHBIX CHCTEM NEPBOHAYAJIBLHBIM TPEOOBAHUAM 3aKA3YHKA,
omnpeaeIeHUs] 3HAYMMBIX MOKa3aTeJeil 1esiTeIbHOCTH 00beKTa ABTOMATH3AIlMH, HA N3MeHEeHNe KOTOPBIX HAallPaBJIeH MPOeKT

IIK-8.1: /lemoHcTpUpyeT 3HAHUSI BUAOB U MPUHIIUIIOB Pa3padoTKM M0JIb30BATEbCKOH JOKYMEHTAMH, OCHOB pa3padoTKu
MeTOMYEeCKOro ofdecrnevyeHns1 U 00y4YeHHs M0JIb30BaTe Ieil HHTeIeKTYaJIbHbIX/HH(GOPMATHOHHBIX CHCTEM

3HaTh:

VYposens 1 |l

IIK-8.2: IIpoBoauT 3aHATHA N0 00y4YEHHIO NOJIb30BaTe/Neii IPHMEHEHHIO IPOrPAMMHO-METOANYECKOr0 o0ecnedeHns, co31aeT
N0JIb30BaTeJIbCKYI0 JOKYMEHTANNIO, Pa3padaThiBaeT MeToJuYecKoe obecnedyeHne 115 00yueHus NnoJb30BaTeliei
HHTEJUIEKTY ATbHBIX/HH()POPMALMOHHBIX CHCTEM

I1K-8.3: Biiajgeer crniocoOHOCTHIO MPOBOIUTH 3aHSATHSI 0 00y4YEHHIO MOJIb30BaTe el MPUMEHEHHIO TPOTPAMMHO-
METOIMYeCKOro o0ecreyeHusl, HABBIKAMH CO3JaHHA M0JIb30BaTe/ILCKOI JOKYMEHTALUH, ONIBITOM Pa3padoTKN MeTOAUYECKOT 0
odecrieyeHHs1 ISl MHTEJUIEKTYATbHBIX/HH(POPMALMOHHBIX CHCTEM, MCIOJIb3YeMbIX HA MPeANPUATHH

NK-7.1: JlemoHcTpUpPYeET 3HAHHUS CMIOCO0OB aHAJIN3A TPeOOBAHUII MPU MPOEKTHPOBAHNHU MPOTPAMMHOI0 00ecreYeHns,
HHCTPYMEHTOB M METOJ0B TEXHHYECKOi, TEXHOJI0Trn4YecKoii, HHGOPMALHOHHOI, TPOrPAMMHOIi, OPraHU3aAHOHHO-
METOANYEeCKOi pa3padoTKN KOMIOHEHTOB HHTEVIEKTYAJIbHBIX/HH(POPMAIMOHHBIX CHCTEM

MK-7.2: IIpuMeHsieT 1 HCIOJb3YeT CNOCOObI AHAIN3a TPe0OBaHMIi MPH NPOEKTUPOBAHMYU IPOrPAMMHOI0 o0ecreyeHns,
HHCTPYMEHTbI M METO/AbI TEXHUYECKOIi, TEXHOJIOTNYeCKOi, HH()POPMAIMOHHOI, MPOrPAMMHOI, OPraHN3aMOHHO-
MeTOMYeCKOi Pa3padoTKH KOMIIOHEHTOB HHTEVIEKTYAIbHBIX/HH(POPMALMOHHBIX CHCTEM

IIK-7.3: Baageer HaBbIKAMH M CI0C00aMH NPUMeHEeHHs aHATN3a TPeOoBaHMIi NPY NPOEKTHPOBAHUM POrPAMMHOIO
ofecneyeHNnsl, HHCTPYMEHTOB M MeTO0B TeXHHYeCKO, TeXHOJI0rn4eckoii, HunGopManHoOHHOIi, IPOrpaMMHOIi,
OPraHN3alMOHHO-MEeTOANYECKOH pa3padoTKH KOMIOHEHTOB HHTENIEKTYaAIbHBIX/HHPOPMAIHOHHBIX CHCTEM

B pe3yabTaTre 0OCBOCHUA TUCHUIIIMHBI OﬁyllalOl[I“ﬁCﬂ JOJIZKEH

3.1|3narth:

3.1.1|0CHOBHI BEIYMCIUTENHHON TEXHUKH, MOJICITHPOBAHHS, IPOTrPaMMHUPOBAHKS M IPOSKTHPOBAHUS, TEOPETHUECKOTO U
HKCHEPUMEHTAIFHOTO HUCCIIEA0BAHKS B IPO(EeCCHOHAIBHON IS TeIbHOCTH

3.1.2|coctaB 1 QyHKIIMOHATIBHBIE BO3SMOKHOCTH COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI U MPOrPaMMHBIX CPEJICTB, B TOM
qHciIe 0TeYeCTBEHHOTO MPON3BO/ICTBA, B YACTH aHAIN3a, MPOSKTUPOBAHMUS U pa3paboTKH HHPOPMALMOHHEIX U
aBTOMAaTH3MPOBAHHBIX CHCTEM, IIPU PEIICHUH 33124 ITPOPECCUOHAIBHON AEATENILHOCTH




3.1.3

APXUTEKTYPY, YCTPOUCTBO M (PYHKIIMOHUPOBAHHE BBIYMCIUTEIBHBIX CUCTEM, METOIbl CHCTEMHOTO aHaJi3a, OCHOBBI
COBPEMEHHBIX OIEPALIMOHHBIX CUCTEM M CHCTEM yIpaBJIeHHs 0a3aMy JaHHBIX, METOJIOB BbISBICHUS TPEOOBaHHUH,
MPOTPAMMHBIX CPEICTB U MIaTHOopM HHPPACTPYKTYPhI HHPOPMALMOHHBIX TEXHOJIOTUH OpPraHU3allnil, METOUK U CPEJCTB
OINKCAHMA U MOJIEJIMPOBaHUS OM3HEC-TIPOIIECCOB, METOA0B OLIEHKH Ka4eCTBa IPOrPAMMHBIX MTPOAYKTOB, HHCTPYMEHTOB 1
METO/IOB MPOCKTHPOBAHUS U BEPUPHUKALINU aPXUTEKTYPbI BBIYUCIUTEIBHBIX CHCTEM, SI3bIKOB POTPAMMHUPOBAHHS U PAOOTHI
¢ 6a3aMM JaHHBIX, COBPEMEHHBIX METO/IUK TECTUPOBAHUS pa3padaTbIBAEMbIX CUCTEM, HHCTPYMEHTOB U METOJIOB
MPOCKTUPOBAHUS U BEPHUPUKALIUHN CTPYKTYp 0a3 JaHHBIX, pa3pabOTKH MMOJIb30BATEIbCKOM JJOKYMEHTAIIUH, OLICHKH KauecTBa
1 3(p(peKTUBHOCTH MHTEIUIEKTYJIbHBIX/MH()OPMALIMOHHBIX CUCTEM

3.14

BO3MOXHOCTHU THITOBOH MHTEIUICKTYaIbHOW/MH(POPMAIIMOHHON CHCTEMBI, PEAMETHYIO 00JIaCTh aBTOMATU3AIUH,
UHCTPYMEHTBI M METObI MOJICIMPOBAHHS OM3HEC-TIPOIIECCOB, COBPEMEHHBIE MOIXO/bI X CTaHAAPThl aBTOMaTH3aLUH
OpraHu3aliy, HHCTPYMEHTBI U METOJIbI TPOCKTUPOBAHHS APXUTEKTYPhl HHTEIUICKTYaIbHBIX/HHPOPMAITHOHHBIX CHCTEM,
APXUTEKTYPY, YCTPOUCTBO M (YHKIIMOHUPOBAHHE BBIYMCIUTEIBHBIX CUCTEM, S3BIKOB ITPOTPAMMHUPOBAHUS U PabOTHI C
0a3aMu JaHHBIX

3.15

COBPEMEHHBIE METOJUKH IPOBEICHUS] aHKETUPOBAHUSI, HHTEPBLIOMPOBAHMUS, COOpa NCXOIHON JOKYMEHTAIMH, METOIBI
cOopa IaHHBIX O 3alpocax U MOTPEOHOCTAX MOJIb30BATENEH, HHCTPYMEHTHI M METObI (OPMUPOBAHHUS, COTIIACOBAHUS U

YTBEpXKIeHUS TpeOOBaHUH MIPHIMEHHUTEIHHO K HHTEIUICKTYaIbHOW/MH()OPMAIIMOHHON cucTeMe

3.2|YMmeTh:
3.2.1|BBIOMpATH U UCTIONB30BATh COBpEMEHHbIe HH(OPMAIIHOHHBIE TEXHOJIIOTHU H IIPOrPaMMHEBIE CPEJICTBA, B TOM YHCIIE
OTEUECTBEHHOI'O IPOM3BOCTBA, HA BCEX CTaIUSIX KU3HEHHOI'O IUK/IA HMH(GOPMAIMOHHBIX U aBTOMaTU3UPOBAHHBIX CHCTEM,
NP pEeLIeHHH 3a1a4 MPOoheCcCHOHAIBLHOMN IesTeTbHOCTH;
3.2.2|CTpoHTh CXeMBbI IPUIMHHO-CIIEACTBEHHBIX CBA3EH, IPOCKTUPOBATH APXUTEKTYPY MHTEIIEKTYalbHBIX/HH()OPMAIIIOHHBIX
CHCTEM, aITOPUTMU3UPOBATD ASATENEHOCTD, KOJAUPOBATh Ha A3bIKAX MPOrPAMMHPOBAHUS, TECTHPOBATH PE3YIIBTATHI
IPOTOTUIIMPOBAHHUS, BBIIIOIHATH IApaMETPUIECKYI0 HACTPOIKY, yCTaHABIMBATh IIpaBa JOCTyIA K (aiiyiaM U Mankam;
3.2.3|BBINONHATE aHKETHPOBAHUE ¥ HHTEPBBIOMPOBAHUE, COOUPATh HCXOTHYIO TOKYMEHTAIIHIO, TAHHBIE O 3aIpocax u
HOTPEeOHOCTSX MOJIb30BaTeNeH, (POPMUPOBATH, COTJIACOBBIBATL U YTBEP)KAATH TPEOOBAHUS IPUMEHUTEIBHO K
MHTEIUIEKTY IIbHOH/ MH()OPMAaIMOHHON CHCTEME;
3.2.4|BBIIONHATE IPOSKTUPOBAHNE ¥ BEPUPUIIPOBAHNE aPXUTEKTYPBl HHTEIIEKTYalbHBIX/HH()OPMAIIIOHHBIX CHCTEM,
KOIMPOBAHKE HA S3bIKaX MPOrPaMMHUPOBAHHUs, BEPUPHIUPOBAHHE CTPYKTYPHI IPOrPaMMHOTO KOJIa.
4. CTPYKTYPA U COJEP)KAHUE TUCIIUIIJIMHBI (MOAY JIS)
Kon HaumenoBanue paznenoB u TeM /Bua | Cemectp / | YacoB | Kommneren- | JlutepaTypa [Ipumeyanue
| 3aHATHS 3aHATHA/ Kvnc 110071
Pazgen 1.
11 CoBpeMeHHBIE METOJIbI U CPENICTBA 5 2 IK-7.1 IIK- J1.1
pa3paboTKH aIrOPUTMOB U IPOTPAMM. 7.2 TIK-7.3 | JI1.2J12.1J13.1
OTedecTBEHHOE amnmnmapaTHoe U [IK-8.1 IIK- J13.2
mporpaMMHoe obecrieuenue. /JIex/ 8.2 TIK-8.3 319253
MK-13.1 [IK
-13.2 TIK-
13.3
1.2 CoBpeMeHHBIE METOJIbI U CPEJICTBA 5 4 IK-7.1 TIK- J.1
pa3paboTKH aJropuTMOB M IPOTPaMM. 7.2 1IK-7.3 | JI1.2J12.1J13.1
OTtedecTBEHHOE amnmapaTHOE U IIK-8.1 TIK- JI3.2
nporpaMmmuoe odecrneuenue. /Cp/ 8.2 TIK-8.3 3132 33
IK-13.1 TIK
-13.2 TIK-
13.3
1.3 WucTpyMenTapuii TEXHOIOT U 5 2 IK-7.1 IIK- J1.1
nporpamMmupoBaHus. CoBpeMeHHEIE 7.2TIK-7.3 | JI1.2J12.1J13.1
MH(QOPMALOHHbIE TEXHOIOTUH, SI3bIKH U IK-8.1 K- J13.2
CHUCTEMEBI IIPOTPAMMHPOBAHHUS, CPEIIBI 8.2 TIK-8.3 2132933
paspabotku /Jlex/ MK-13.1 TIK
-13.2 TIK-
13.3
1.4 WHucTpyMeHTapuii TEXHOJIOTHit 5 4 IK-7.1 TIK- J.1
nporpamMmupoBanus. CoBpeMeHHbIE 7.2 TIK-7.3 | JI1.2J12.1J13.1
“H(POPMALIMOHHBIE TEXHOJIOTHH, SI3bIKH U [IK-8.1 IIK- JI3.2
CHCTEMBI IPOrPaMMHUPOBAHHUSL, CPEABI 8.2 I1K-8.3 30103233
paspabotku /Cp/ MK-13.1 TIK
-13.2 TIK-
13.3




1.5 B3anMoCBsI3b aJrOPUTMOB U CTPYKTYP IK-7.1 TIK- J1.1
JaHHBIX. Anroput™M EBkinaa. 7.2 TIK-7.3 | JI1.2J12.1J13.1
Omnpenenenre IpOCTOTH Yucia. Pemero [IK-8.1 IIK- J13.2
Opatocdena. /Jlex/ 8.2 TIK-8.3 013233

IK-13.1 TIK
-13.2 TIK-
13.3

1.6 B3anMocBs3b aXropuT™MOB U CTPYKTYP [K-7.1 IIK- J1.1
JaHHBIX. Anroput™ EBkiuza. 7.2TIK-7.3 | JI1.2J12.1J13.1
Omnpenenenue IpocToThl yncia. Pemero I1K-8.1 K- JI3.2
Oparocdena. /Cp/ 8.2 TIK-8.3 0135233

MK-13.1 TIK
-13.2 TIK-
13.3

1.7 B3auMocBsI3b aIropuTMOB U CTPYKTYp IK-7.1 IIK- J1.1
JaHHBIX. Anroput™M EBxinaa. 7.2 TIK-7.3 | JI1.2J12.1J13.1
Omnpenenenue npocToTkl yncia. Pemero IK-8.1 INK- J3.2
Opatocdena. /J1ad/ 8.2 TIK-8.3 213233

[IK-13.1 TIK
-13.2 IIK-
13.3

1.8 JIMHaMUYEeCKUE CTPYKTYPbI JAaHHBIX. IK-7.1 TIK- J1.1
OJHOCBSI3HBIE U IBYCBSI3HBIE CITUCKH. 7.2 TIK-7.3 | JI1.2J12.1J13.1
Ouepenn u cTexu. L{ukimdaeckue CriMcKy. [IK-8.1 IIK- J13.2
3anmaua J[xo3eda. /Jlex/ 8.2 TIK-8.3 3135233

IK-13.1 TIK
-13.2 TIK-
13.3

1.9 JluHaMuuecKue CTpyKTYpbl JaHHBIX. [K-7.1 IIK- J1.1
OJHOCBSI3HBIC U JIBYCBSI3HBIE CITUCKH. 7.2 TIK-7.3 | JI1.2J12.1J13.1
Ouepenn u cTeku. L{ukimdaecke CIiMcKA. I1K-8.1 IIK- JI3.2
3anaua /Ixo3eda. /Cp/ 8.2 TIK-8.3 219233

MK-13.1 TIK
-13.2 TIK-
13.3
1.10 JluHaMuuecKue CTpyKTypbl JaHHBIX. IK-7.1 IIK- J1.1
OIHOCBSI3HBIE U IBYCBSI3HBIE CITUCKHU. 7.2 TIK-7.3 | J11.2J12.1J13.1
Ouepeau u cTexu. L{ukindeckue Crimcku. [K-8.1 IIK- J13.2
3anaua J[xo3eda. /J1ab/ 8.2 TIK-8.3 D152 33
[K-13.1 TIK
-13.2 IIK-
13.3
1.11  |TloHsATHE KH3HEHHOTO IHKJIA IK-7.1 IK- J1.1
oporpaMMHOro obecrnedenus. Pa3surtue 7.21TIK-7.3 | JI1.2J12.1J13.1
crannaptoB. Kackagnas momens XK1, IK-8.1 IIK- J13.2
cnupanbHasg Mozens XKL, V-o6pa3Has 8.2 TIK-8.3 013233
mogenb K IK-13.1 I[IK
/JTex/ -13.2 TIK-
13.3
112 IloHATHE KU3HEHHOTO LIMKJIA IK-7.1 IIK- J1.1
MporpaMMHOro obecrnieueHus. Pazsurue 7.2 TIK-7.3 | JI1.2J12.1J13.1
crannaptoB. Kackagnas monens XKII, IK-8.1 IIK- JI3.2
cnimpansHas Mozens XKL, V-o6pasnas 8.2 TIK-8.3 013233
mozeis JKI] TIK-13.1 TIK
/Cp/ -13.2 TIK-
13.3
1.13 Co3naHue 1 UCHOJIb30BaHIE IBONYHBIX IK-7.1 IIK- J1.1
YIOPSIOYEHHBIX JIEPEBEB. AJITOPUTMBL 7.2 TIK-7.3 | JI1.2J12.1J13.1
obxona nepesa. /Jlex/ I1K-8.1 TIK- J13.2
8.2 TIK-8.3 013233
IK-13.1 TIK
-13.2 TIK-

13.3




1.14 Co3naHue 1 UCIOJIb30BaHUE IBOUYHBIX IK-7.1 K- J1.1
YIOPSIOYEHHBIX JIEPEBLEB. AJITOPUTMBL 7.2 TIK-7.3 | JI1.2J12.1J13.1
obxona nepesa. /Cp/ I1K-8.1 TIK- JI3.2

8.2 TIK-8.3 013233
IK-13.1 I[IK
-13.2 [IK-
13.3

1.15 Co3gaHne U UCII0JIb30BaHUE JBOMYHBIX I1K-7.1 IIK- JI1.1
YIOPSAJOYEHHBIX JEPEBHEB. AITOPUTMBI 7.2TIK-7.3 | JI1.2J12.1J13.1
obxoa iepesa. /J1ab/ I1K-8.1 TIK- JI3.2

8.2 TIK-8.3 313233
IK-13.1 TIK
-13.2 TIK-
13.3

1.16 Knaccudeckue anropuTMbsl COpTUPOBOK. IK-7.1 IIK- J1.1
KBanpaTuansie copTupoBKH. 7.2 TIK-7.3 | JI1.2J12.1J13.1
D¢ dexTuBHBIE COPTHPOBKH. /JIeK/ [K-8.1 IIK- JI3.2

8.2 TIK-8.3 313233
TIK-13.1 TIK
-13.2 TIK-
13.3

117 Knaccuveckne anropuTMbl COPTHPOBOK. IK-7.1 TIK- JI1.1
KBanpaTuunble COPTHPOBKH. 7.2 TIK-7.3 | JI1.2J12.1J13.1
DddexrurHbie copTrpoBkH. /Cp/ I1K-8.1 TIK- JI3.2

8.2 TIK-8.3 013233
IK-13.1 [IK
-13.2 TIK-
13.3

1.18 Kitaccuueckue anropuTtMbl COPTHPOBOK. [K-7.1 TIK- JIT.1
KBagpatuuHble COPTHPOBKU. 7.2 TIK-7.3 | JI1.2J12.1J13.1
D¢ dexTuBHbIe COPTHPOBKH. /J1ab/ [K-8.1 IIK- JI3.2

8.2 TIK-8.3 313233
MK-13.1 TIK
-13.2 TIK-
13.3

1.19 TTouck mo o6pa3uy. HansHbIi anroputm. IK-7.1 IIK- JI1.1
Co3aHre KOHEYHOro aBToMarTa Jist 7.2 TIK-7.3 | J11.2J12.1J13.1
noucka maobmnoHa. /Jlex/ IK-8.1 IIK- JI3.2

8.2 TIK-8.3 0132053
TK-13.1 TIK
-13.2 TIK-
13.3

1.20 TTouck mo o6pa3ity. HauBHBII alropuTMm. IK-7.1 TIK- JI1.1
Co3/1aHue KOHEUHOTO aBTOMATa JJIst 7.2TIK-7.3 | JI1.2J12.1J13.1
roucka mabinona. /Cp/ I1K-8.1 TIK- JI3.2

8.2 TIK-8.3 013233
IK-13.1 [IK
-13.2 TIK-
13.3

1.21 ITouck no o6pasiy. Anroputm Knyra- [K-7.1 IIK- JI1.1
Moppuca-Ilparra. Anroputm boitepa- 7.2 TIK-7.3 | JI1.2J12.1J13.1
Mypa-Xopcnyna. Anroputm Pabuna. IK-8.1 TIK- JI3.2
/JTex/ 8.2 TIK-8.3 313233

MK-13.1 TIK
-13.2 TIK-
13.3

1.22  |Tlouck mo obpa3uy. Anroputm Knyra- IK-7.1 K- J1.1
Moppuca-Ilparra. Anropurm boiiepa- 7.2 TIK-7.3 | JI1.2J12.1J13.1
Mypa-Xopcmyna. Anroput™ Pabuna. IK-8.1 IIK- JI3.2
/Cp/ 8.2 TIK-8.3 013233

IK-13.1 I[IK
-13.2 [IK-

13.3




1.23 ITouck no obpasiy. Anroputm Knyra- IK-7.1 TIK- JI1.1
Moppuca-Ilparra. Anropurm boiiepa- 7.2 TIK-7.3 | JI1.2J12.1J13.1
Mypa-Xopcmyina. AiaroputMm Pabuna. [IK-8.1 IIK- JI3.2
/J1ab/ 8.2 TIK-8.3 013233

IK-13.1 I[IK
-13.2 TIK-
13.3

1.24 AnropuTMEI CKaTHsI 0€3 TToTeph. [K-7.1 TIK- JI1.1
Anroput™ RLE. Crartnueckuii kox 7.2TIK-7.3 | JI1.2J12.1J13.1
Xadpdmana. Anroputm LZ77 /Jex/ ITK-8.1 TIK- JI3.2

8.2 TIK-8.3 313233
IK-13.1 TIK
-13.2 TIK-
13.3

1.25 ANTOPUTMBI CxKaTUsl 6€3 IOTepb. IK-7.1 IIK- J1.1
Anroputm RLE. Cratngeckuii kof 7.2 TIK-7.3 | J11.2J12.1J13.1
Xaddmana. Anroput™m LZ77 /Cp/ IK-8.1 IIK- JI3.2

8.2 TIK-8.3 313233
MK-13.1 TIK
-13.2 TIK-
13.3

1.26 AJITOpUTMBI CKaTHsI O€3 MTOTePb. IK-7.1 TIK- JI1.1
Anroput™ RLE. Crartnueckuil kox 7.2 TIK-7.3 | JI1.2J12.1J13.1
Xadpdmana. Anroputm LZ77 /J1ab/ I1K-8.1 TIK- JI3.2

8.2 TIK-8.3 013233
IK-13.1 [IK
-13.2 TIK-
13.3

1.27 Kauectso [10. CranmapTsl, [K-7.1 TIK- JIT.1
XapaKTepUCTHKH, aTpUOYyThl. MeTo b 7.2 TIK-7.3 | JI1.2J12.1J13.1
KOHTpOJIs KauecTa /JIex/ [K-8.1 IIK- JI3.2

8.2 TIK-8.3 313233
MK-13.1 TIK
-13.2 TIK-
13.3

1.28 Kauectso [10. Crannaprsl, IK-7.1 IIK- JI1.1
XapaKTepUCTUKH, aTpuOyThl. MeTo bl 7.2 TIK-7.3 | JI1.2J12.1J13.1
KOHTpoJIsI KauecTBa /Cp/ IK-8.1 IIK- JI3.2

8.2 TIK-8.3 0132053
MK-13.1 TIK
-13.2 TIK-
13.3
1.29 Tecruposanue [10. Ilenu, metosl, IIK-7.1 TIK- JI1.1
noaxonsl /Jlex/ 7.2TIK-7.3 | JI1.2J12.1J13.1
IK-8.1 K- JI3.2
8.2 TIK-8.3 013233
IK-13.1 [IK
-13.2 TIK-
13.3
1.30 Tectuposanwme I[10. Llenu, meTomsl, IIK-7.1 IIK- JI1.1
noaxonsl /Cp/ 7.2 TIK-7.3 | J11.2J12.1J13.1
IK-8.1 K- JI3.2
8.2 TIK-8.3 313233
MK-13.1 TIK
-13.2 TIK-
13.3
1.31  |IIpoekTupoBaHME APXUTEKTYPHI IK-7.1 K- J1.1
nmporpaMMHoro ooecneuenus /Jlex/ 7.2 TIK-7.3 | JI1.2J12.1J13.1
IK-8.1 I1K- JI3.2
8.2 TIK-8.3 013233
IK-13.1 I[IK
-13.2 TIK-

13.3




1.32 IIpoekTrpOBaHUE APUXTEKTYPHI 5 4 IK-7.1 K- J.1
nporpaMMHoro obecreuenus /Cp/ 7.2 TIK-7.3 | JI1.2J12.1J13.1
IK-8.1 K- JI3.2
8.2 IIK-8.3 30103233
IK-13.1 TIK
-13.2 TIK-
13.3
1.33 TIpornecc pa3paboTku 5 2 TIK-7.1 TIK- JI1.1
aBTOMAaTU3UPOBAHHBIX CHCTEM. 7.2TIK-7.3 | JI1.2J12.1J13.1
BrisBiienue TpeOOBaHMI 3aKa34yrKa U TIK-8.1 T1K- JI3.2
nons3oBarenei. /Jlex/ 8.2 TIK-8.3 3132 33
IK-13.1 TIK
-13.2 TIK-
133
1.34 TIponecc pazpaboTku 5 4 IK-7.1 K- J1.1
aBTOMATHU3HPOBAHHEBIX CUCTEM. 7.2 TIK-7.3 | JI1.2J12.1J13.1
Brrasienue TpeOOBaHUH 3aKa3yMKa U I1K-8.1 IIK- JI3.2
nons3oBareneit. /Cp/ 8.2 TIK-8.3 319253
IK-13.1 IIK
-13.2 TIK-
13.3
1.35 /Kontp.pad./ 5 1 [K-7.1 K- J1.1
7.2 TIK-7.3 | JI1.2J12.1J13.1
MK-8.1 IK- JI3.2
8.2 TIK-8.3 3103233
IK-13.1 TIK
-13.2 TIK-
13.3
1.36 Ok3aMeH /Dk3aMeH/ 5 36 | IIK-7.1 IIK- J1.1 Bormpocks! k 3K3aMeHy
7.2TIK-7.3 | JI1.2J12.1J13.1
IK-8.1 IK- JI3.2
8.2 TIK-8.3 3132 33
IK-13.1 TIK
-13.2 TIK-
13.3

5. OLEHOYHBIE CPEJCTBA

5.1. OIIeHO‘IHI)le MaTepuaJibl IJId TEKYII€ro KOHTPOJId U IIpOMe)KyTO‘lHOﬁ aTreCcTalun

HpCHCTaBHGHBI OTACIIBHBIM JOKYMECHTOM

5.2. OueHo4yHbie MATEPHUAJIBI VI JUATHOCTHYECKOT0 TECTHPOBAHHUS

HpeZ[CTaBJ'ICHI)I OTACIBbHBIM JOKYMEHTOM

6. YYHEBHO-METOJNYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JTUCHUIIJIMHBI (MOAYJI5I)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHAas JUTEpaTypa

ABTODBIL, COCTABUTEIH 3arnaBue W3zparensctBo, rox | Konuu-so
JI1.1 |Kamaes B. A., TexHonoruu NporpaMMupoOBaHus: y4eOHHK [T CTYAEHTOB M.: Beicmiast mkouna, 17
Kocrepun B. B. BBICIIMX Y4EOHBIX 3aBeICHHUM 2006
JI1.2 |CmupHOB A. A, TexHoNornu nporpaMMUpoBaHus: YueOHoe mocooue Mocksa: 1
Xpunkos /. B. EBpazuiickuii
OTKPBITHIN
HHCTHUTYT, 2011,
SJIEKTPOHHBIN
pecypc
6.1.2. lonotHUTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Koany-Bo




ABTOpBI, COCTaBUTEIHN 3arnaBue HznarenscTBo, ron | Komnd-Bo
JI2.1 |Kotos O.M. S3bik C#. KpaTkoe onucaHue u BBeJEHHE B TEXHOJIOTHU ExarepunOypr: 1
IIPOrpaMMHUPOBaHHS: yaeOHOe Tocobue Vpanbckuit
(enepanbHbIi
yHuBepcuteT, 2014,
2IIEKTPOHHBIH pecypc
6.1.3. MeTtoguueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Konnd-Bo
JI3.1 |3aitnes M.T. CoBpeMEHHbIE TEXHOJIOTHU IPOrPaMMUpPOBaHUs: IpakTukyM |HoBocubupck: 1
Cubupckuii
roCyJapCTBEHHBIN
YHUBEPCHUTET
TEJIEKOMMYHHKALU I
1 UH(HOpPMATHKH,
2008, ameKTpOHHBIH
pecypc
JI3.2 |Mumosa B.B. TexHonoruu nNporpaMMHUpOBaHMA: IPAKTUKYM Kemeposo: 1
Kemeposckuit
roCy1apCTBEHHBIN
MHCTHUTYT KYJIBTYDBI,
2016, anexTpOHHBIH
pecypc
6.2. Ilepeuens pecypcoB HH(OPMANMOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTn ""UHTepHeTt"
D1 |https://docs.microsoft.com/ru-ru/ - xpanuunie rokymeHTaunu Maiikpocodt st Tosb30BaTeei, paspadorunkos u UT-
CHELHATNCTOB
32  |https://www.sololearn.com/Course/CPlusPlus/ - C++ Tutorial
33 |https://code-live.ru/tag/cpp-manual/ - Ypoku mporpammupoBanus va C++
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|Onepanmonnas cucrema Microsoft, maker npukiraausix mporpamm Microsoft Office.
6.3.1.2|UnTeprperarop sizsika Python 2.7 u Beire, kommmtsitop MinGW 4 u Breie, cpesa paspadorku Microsoft Visual Studio
2017 Community Edition (cBo6omHO-pacpocTpaHseMoe IporpaMMHOE 00ecedeHue).
6.3.2 Tlepeyens HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1]http://www.garant.ru UudopmaimonHo-mpaBoBoii moprai ['apant.py
6.3.2.2]http://www.consultant.ru/ Cipaouno-npaBoBast cucrema Koucyspbrant [Liroc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHOUIIJIMHBI (MOYJISI)
7.1|y4ebnas ayauTopus i POBEICHHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO TUIA (JTAOOPATOPHBIX 3aHSTHH),

TPYMNITOBBIX U MHAWBUYAIBHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOI artectanuu. OcHaleHa: KOMIUIEKT
CTHECIHMAM3UPOBAHHON yueOHOW MeOesn, MapKepHas (MeoBasi) 10CKa, KOMILJICKT EPEHOCHOTO MYJIbTUMEAMHHOTO
000pyIOBaHUS - KOMIIBIOTEP, NPOEKTOP, MPOEKIIMOHHBIN SKpaH, KOMIBIOTEPHI C BO3MOKHOCTBIO BbIX0Aa B MIHTEpHET 1
JOCTYTIOM B 2JIEKTPOHHYIO HHGOPMALIMOHHO-00pa3oBaTeNbHyo cpeny. ObecreueH 1oCcTym K ceT MIHTepHeT U B
IEKTPOHHYIO HH(YOPMALOHHYIO CPEIly OpraHU3aLuy.




