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A. D. Camoxbarob

AHHOTauuA

Undposas TpaHchopmaLmMa OTeHECTBEHHON IKOHOMUKMY,
CTPYKTYPHblE U3MEHEHWUA Ha PbIHKE TpyAa, nosB/eHMe
HOBbIX CNeunanbHOCTEN TPebyT OT COBPEMEHHbIX CU-
CTem cpeHero cnewLmanbHoro 1 Bbicwero o6pasosaHus
COCTaB/IeHMA HOBbIX 0O6pPa30BaTe/IbHbIX NPOrPamm Mno co-
3[aHUI0 UHPOPMALMOHHBIX CUCTEM, aJANTUPOBAHHbLIX K
HOBbIM ycnoBusaM. CerofHA aKTya/bHbl TaKMe KypcCbl, KO-
TOpble 06beANHAIOT OCHOBHbIE TEOPETUYECKME pa3aenbl
NPOEKTUPOBAHUA CUCTEM U creunduKy UX NpakTuye-
CKOTO MUCMO/1b30BaHMA B TPYA0BOW AeATE/IbHOCTU CneLm-
anuctos. Llenbto gaHHOM paboTbl ABNAETCA HOBAaA MeTo-
Anyeckaa paspaboTka NpPaKTUYECKMX 3aHATUI MO Kypcy
«OCHOBbI NPOEKTUPOBAHNA UHPOPMALMOHHbIX CUCTEMY.
MpepnoXKeHo pasaenunTb Ux Ha yuebHble moaynu: Uccne-
JoBaHMe npeameTHoW obnactu, ocTaHOBKa 3afaum,
MpoekTupoBaHue, PaspaboTka nporpamMmHOro npo-
AyKTa, PasBepTtbiBaHMe, [JOKyMeHTMpoBaHMe. MU3yyeHbl
oTeyecTBEHHbIE U 3apybeXkHble METOANKM MO OCBOEHWUIO
nepeyncineHHbix y4ebHbix moayneit. B pabote paccmor-
peHbl TPAAMUMOHHbIE MOAXOAbl K WX OpraHusauuun u
060CHOBaHO NMPUMEHEHWEe HOBbIX: HA cTagun «Uccneno-
BaHMe npegMeTHOM 06/nacTU» MPOBOAUTCA MpaKTU4e-
cKoe 3aHATMe «HOpuanyeckoe obocHoBaHWe pa3paboTku
MHPOPMALMOHHOW CUCTEMBI», HA 3aHATMM «[laTanornde-
CKOe MPOEKTUPOBAHUEY MCTOYHUKOM WMHPOpMauMM sB-
NAOTCA BbIXOAHbIE OTYETHble GOPMbI CUCTEMBI (NpUMe-
HAeTcA meToa obpaTHOro MPOeKTUPOBaHWA) U Apyrue.
[nA 3aHATMI No «Pa3paboTke NporpamMmHOro NpoayKTa»
YUYTEHO aKTyanbHoe cerogHA TpeboBaHWe MCMONb30Ba-
HWA cBOBOAHO pacnpocTpaHAemMbiX U NNAaTGOPMEHHO He-
3aBUCMMbIX CPeAcTB pa3paboTkn u dopmatos daiinos.
PesynbtaTom uccnegosaHuna ctan 6a3oBblli NNaH NPaKTu-
YeCKUX 3aHATUI No Kypcy « OCHOBbI NPOEKTUPOBAHNUA UH-
$GOpPMaLMOHHBIX CUCTEM», KOTOPLINM NpoLuen anpobauuto
B8 MOCKOBCKOM rocy4apCTBEHHOM TEXHUYECKOM YHUBEP-
cuTeTe um. H. 3. BaymaHa npu noaroToeke cTyaeHToB ba-
KanaspuaTta cdakynbteta «UHKeHepHbI BusHec U me-
HeaXXMeHT». TeopeTnyeckan 3Ha4MMOCTb UCCe0BaHUA
cocTouT B pa3paboTaHHON ycoBepLIEHCTBOBAHHON MO-
AYNbHOW CTPYKTYpe NMOCTPOEHUs Kypca, KoTopas Nno3Bo-
nAaet fobuTtbca ero BapMaTMBHOCTU, TMOKOM HACTPOMKK
Mo, KOHKPETHYI CrneuuanbHOCTb U npoduab noaro-
TOBKM CTyAeHTOB. lMpakTuyeckas 3HaYMMOCTb UCCeno-
BaHMA 3aKNHOYAETCA B BOSMOXKHOCTM GOPMMUPOBaAHUA HO-
BbIX y4ebHbIX Nporpamm Ha obueit 6ase. BkatouyeHne mo-
Aynsa «ACKYCCTBEHHbIW UHTENNEKT» NO3BONUT f06aBUTbL
M3y4YeHne 1 NPaKTUYeCKoe OCBOEHUE MHTENIEKTYa IbHbIX
MeTo40B 06paboTKM AaHHbIX MU METO40B MALUIMHHOMO
0byyeHusn, YTO OTKpbIBAeT NepcrnekTnsy npeobpasosa-
HWUA NPeaNOXKEeHHON MEeTOAMKN B OCHOBbI NMPOEKTUPOBA-
HUA TMBPUAHBIX UHTENNEKTYaNbHbIX MHPOPMALMOHHbIX
cuctem. JaHHaa pa3paboTka MOXKeT 3aMHTepecoBaThb He
TO/IbKO cpegHue U BbicMe yd4ebHble 3aBefeHus, HO U
LEeHTPbl NEPENOArOTOBKM U NOBbIWEHUA KBaAUbUKaLUW.

KnioueBble cnoBa

NPOEeKTUPOBaHNE UHPOPMALMOHHBIX CUCTEM, MHDOPMa-
LUMOHHbIE TEXHOIOTUK, NPaKTUYEeCcKoe 3aHATUe, 0bpaso-
BaTe/IbHaA AeATeNbHOCTb

bnaropapHocTu

ABTOp BbIpakatloT 6iarogapHocTb AoueHTy MITY um.
H. 3. baymana 0. E. FanaHioKy 1 3aBeayolLelt yuebHom
yactbto FBMOY r. MockBbl «Akagemma gKasa» U. A. Cmo-
NAAKOBOW 3a MeToAuyeckoe obecneyeHue npu noparo-
TOBKe Kypca 1 CTaTbu.
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Abstract

The digital transformation of the domestic economy,
structural changes in the labor market, the emergence of
new specialties require modern systems of secondary
specialized and higher education to compile new educa-
tional programs for the creation of information systems
adapted to new conditions. Today, such courses are rele-
vant that combine the main theoretical sections of sys-
tem design and the specifics of their practical use in the
work of specialists. The purpose of this work is a new
methodological development of practical classes on the
course "Fundamentals of information systems design". It
is proposed to divide them into training modules: Subject
area research, Problem statement, Design, Software
product development, Deployment, Documentation. Do-
mestic and foreign methods for learning the listed train-
ing modules have been studied. The paper considers tra-
ditional approaches to their organization and justifies the
use of new ones: at the stage of "Research of the subject
area", a practical lesson "Legal justification for the devel-
opment of an information system" is conducted, at the
lesson "Datalogical design", the source of information is
the output reporting forms of the system (the reverse en-
gineering method is used) and others. For classes on
"Software Product Development", the current require-
ment of using freely distributed and platform-independ-
ent development tools and file formats has been taken
into account. The result of the study was the basic plan
of practical classes on the course "Fundamentals of Infor-
mation Systems Design", which was tested at the Bau-
man Moscow State Technical University in training un-
dergraduate students of the Faculty of Engineering Busi-
ness and Management. The theoretical significance of
the research consists in the developed advanced modular
structure of the course design, which allows to achieve its
variability, flexible customization for a definite specialty
and specific students' training. The practical significance
of the research lies in the possibility of compiling new
curricula on a common basis. The inclusion of the module
"Artificial Intelligence" will allow us to add the study and
practical development of intelligent data processing
methods and machine learning methods, which opens up
the prospect of converting the proposed methodology
into the basics of designing hybrid intelligent information
systems. This development may be of interest not only to
secondary and higher educational institutions, but also to
retraining and advanced training centers.

Key words

information systems design, information technology,
practical training, educational activity
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BBenenme / Introduction

B Crparernn passurusa nadopManmonHoro obimiectsa B Poccurickon @enepanym Ha
2017-2030 ropp! omrpesiesieHbI IVIaBHbIe HAIIPaBJIeHs pa3BUTIS MHPOPMAIIMIOHHOTO O0I1Te-
crBa B Poccum, cpeiyt KOTOPBIX OTAEIBHO BhlleleHbl MHPOPMallVIOHHbIe CYCTeMBI (Jalee —
VC), koTOpHBIe «CTalu YacThIO IIOBCeTHeBHOW XV3HW POCCUAH» V1 «OKa3bIBaIOT CYIIeCTBeH-
HOe BJIVISTHVIE Ha Pa3BUTHe TPAOVUIIMIOHHBIX OTpaciiet 5)KOHOMUKM» [1]. B pamkax denepais-
Horo Inpoekrta «PasBuTme Kamposoro mnoteniuasia VT-oTpaciv» HalyoHaJIbHOW IIPO-
rpammbl «Lndposas skoHoMuKka Poccuiickont ®Peneparmm» cocrasieHo Oostee 250 gomos-
HUTEJIbHBIX ITpOdecCOHaIbHBIX IIPOIPaMM U IIpOrpaMM IIpodeccroHaIbHOV ITeperiofiro-
ToBKM VT-nipodpwia it crielnamcTos 1o paspaboTke u skcruryatanyuy VIC pasimaHbix
oTpacJjiey HapOAHOIO XO34VICTBa — OT TOIUIMBHO-3HEPreTMYeckKoro KoMIUIeKca 10 CaloBOI-
YeCKMX VI OTOPOIHMYIECKIIX XO3SVICTB [2].

CeropmHs NeVICTBYIOT TpU pefepaIbHBIX TOCYAapCTBEHHBIX 00pa3oBaTeIbHbIX CTAaH-
napra (PI'OC). ®I'OC cpennero npodeccroHaIBHOTO 00pa3oBaHMs MO CIIEHVaIbHOCTI
09.02.07 «VMBdopMaLMOHHBIE CHCTEMBI 1 IIPOrpaMMMpPOBaHVe» YeTKO OIlpeflesisieT IIpo-
deccroHasIbHBIe KOMIIETeHIIMM OyAyIIMx BBITYCKHUKOB B 00JIacTV HPOeKTUPOBaHM:
«I1K 5.1. CobmpaTs mcxomHble TaHHbIe I pa3paboTKy IIPOeKTHOV JOKYMeHTally Ha VH-
dopmanmonnyto cucremy; I1K 5.2. PaspabaTbiBaTh IpOEKTHYIO JOKYMEHTAIIVIO Ha pas3pa-
60TKy MHMOPMAIIMOHHOM CUCTEMBI B COOTBETCTBUM C TpeboBaHMsAMM 3akazumka; [1K 5.3.
Pa3pabatbiBaTh HOACHCTEMBI O€30IIaCHOCTVI MHAOPMAIIVIOHHOV CVICTEMBI B COOTBETCTBUIN C
TexHmyecknM 3ananmeM; 11K 5.4. ITpoussoanTs pa3paboTky Momysiert MHMOPMALVIOHHO
CHUCTEeMBI B COOTBeTCTBUM ¢ TexHMdecknM 3agaHueM; I1K 5.5. OcyiecTsiiaTs TecTupoBaHe
MHQOPMalIVIOHHOVI CHICTeMbI Ha 3Tarle OIBITHOV SKCIUIyaTaliy ¢ oMKcalyet BbIsIBJIeHHBIX
oIIMOOK KOAMPOBaHMs B paspabaTbiBaeMbIX MOYJIAX MHAOPMAIIMIOHHOV CCTeMBbI» [3].

@I'OC BoiciIero obpaszoBaHms - 6akasaBpuar 1o HarpassieHno rtoarorosku 09.03.02
«/adopmalioHHbIe crcTeMbl U TexHOormm» [4] 1 @I'OC Bricirero oOpa3oBaHMs — Maru-
cTpaTypa Ho HampasileHnto noarorosku 09.04.02 «VHdopmalioHHBIe CICTEMBL ¥ TeXHO-
joruv» [5] ycTaHaBIMBAIOT TOJIBKO OoJlee mmpoKme obmenpodeccrioHaIbHbIe KOMITETEH-
L1, a KOHKpeTHbIe IIpodeccroHaIbHbIe KOMITeTeHIINV OIIpeeIsiioTcs OpraHu3aliye ca-
MOCTOSITeJIbHO Ha OCHOBe ITpodpeccroHasIbHbIX CTaHIapPTOB, COOTBETCTBYIOIINX IIpodecc-
OHaJILHOW J1eATeJIbHOCTY BBIITY CKHIKOB.

B cBsasu ¢ MaccoBeiM BHegpeHneM VI T-TexHosorum Bo Bce cdepbl IpodeccrnoHaIbHO
IeATeIbHOCTY OTHOeIIbHBIE pasfelbl 3TNX O0pa3oBaTeNIbHBIX IIPOrpaMM IIPVIMEHSIOTCS B
y4eOHBIX IUIaHaX IIOATr0TOBKY crelyaiancTos He VT-mpodwis.

BypHoe BHeIpeHMe 1CKyCCTBEHHOIO MHTeJUIeKTa IIPVBeJIO K II0sIBJIeHVIO0 HOBOTO I10-
KOJIEHVISI CVICTEM — TMOPVIHBIX MHTEIUIEKTyaIbHbIX MH@opMatmoHHbIX cucteM (I'TIVC), B
KOTOPBIe BCTpamBaroTCsl MOYJIV MHTeJUIeKTyaIbHOV 00paboTKY JaHHBIX 1 3HaHUM [6]. Ta-
KOV TTIOJIXOJ], CYIIIeCTBEHHO YBeJINYWI CTelleHb «I1(poBM3al» TpaJgUIMIOHHBIX Tpodec-
cuil, 9To TpebyeT cocTapiieHns afallTYPOBaHHBIX I HMX 0Opa3oBaTe/IbHBIX IIporpamMm [7].
IIpencrapiieHHast paboTa gBiIseTcs IIPUMePOM TaKo ajlanTarmy oobeMHoro Kypca «IIpo-
eKTMpoBaHVe MHAOPMAIIMOHHBIX CHCTEM» 1O HEOOXOIMMOTro COKpaIlleHHOro o0beMa.

IIpopbiBHBEIE M3MeHeHWsI MHPOPMALIMOHHBIX CPeJICTB M TeXHOJIOTMII He MOTYT M3Me-
HUTb OCHOBOIIOJIATaoIINX Iearormdeckmx NpyHIMIIoB. CBsA3b TeOPUM M ITPaKTUKN B I1e-
Jarorvike ymeeT HelrpepeIBHBIV XapakTep [8]. C 3Tovi TOukM 3peHus aBTOp CUMTaeT BaXKHBIM
OpraHM30BaTh IpaKTUYeCcKye 3aHATHA 110 Kypcy «OCHOBBI IPOEKTUPOBaHs MHPOpMaIl-
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OHHBIX CM1CTeM» Ha OCHOBe O6paSOBaTEHBHOFO TPpE€Ka, HallpaBJIEHHOI'O OT ITIOJIyU€HMS TE€O-
pPeTMIECKMX 3HaHUW II0 IIPOEKTNPOBAHNIO K HpT/IO6p€T€HVIIO IIPaKTMYeCKMX YMeHT/IT7I n
HaBBIKOB I10 CO3aHMIO ITPOTOTUIIA ITPOI'PaMMHOTIO ITPOAYKTA.

O030p nureparypsl / Literature review

B YpamsckoMm denepasbHOM yHMBepcuTeTe MMeHM ItepBoro Ilpesmpenra Poccym
b. H. Enbrivza onyOimmkoBaHa MeToamdeckasi paspadorka O. I'. VIHromkiHoM 11 IprMeHe-
HVIS Ha ITpaKTVIKe MeTOOJIOIUV CTPYKTypHOro aHaymsa 1 mpoektuposanys VIC [9]. HaunHa-
eTcsi ITPOLIece C ITpeIIPOeKTHOIo 00cIIefoBaHs 00beKTa, KOTOpOe COCTOUT 13 cOopa cBefleHI
00 00BeKTe, 1X crcTeMaTU3alN Y ONVICAHVIS, MOJIeIPOBaHIA ITpeIMeTHOVI OOJIacTA.

3Ha4YMMOCTb 3TOT0 IlepBOHAYaJIbHOIO 3Tamna I JOCTVDKeHNs BBICOKMX IOKa3aTesIei
3¢ PeKTUBHOCTI co3aBaeMOVl CCTeMbl OTMeudeHa IperogaBaTesiMiu MOCKOBCKOTO rocy-
JapCTBEHHOIO TexHu4deckoro yHusepcurera MMm. H. D. baymana b. C. I'opsukunbiM 1
K. C. MbrreHKoBBIM. VM1 «I1pejio)KeH HOBBIV IIOAXO/, B ITapaJgurMe IIOCTaHOBKY 3a/1a4m
Ha ITpOoeKTMpoBaHMe, ee popMam3aly, BbIpaboTKe MaccuBa BapMaHTOB TeXHUUECKUX U
MH@POPMAIIVMOHHO-TIPOIPaMMHBIX PellleHNTI, OCHOBBIBAIOIIMXCS Ha BU3YaJIbHOM IIpeiCTaB-
JIEHUV 3JIEMEHTOB 11 KOMIIOHEHTOB IPOEKTVMPOBaHMS 4eJIOBEKO-OPMEeHTUPOBAHHOM CU-
CTeMBl C VMCIIOJIb30BaHVeM COBpeMeHHBIX MHCTPYMEHTOB U CPeJICTB, [IJIs pellleHlsl MHOTO-
KpUTeprasIbHbIX 3amad» [10]. B craTee mpomeMoHCTprpOBaH palivioOHaIBHBIV CIIOCO0 Co3/1a-
HVS MTHAOPMAalMOHHO-JIOTMYeCKIX MojIesIell Ha paHHMX 3Tallax XM3HEeHHOTI'o 1IMKJIa aBTo-
MaTu3vpoBaHHBIX 1C, KOTOPBIV HO3BOJIAET eMKO M HaIJIAIHO IIpeCTaB/IsATh 3HaUMTelIbHbIe
oOBpeMbl MHpOPMaLINIL.

OcnHoBanHas B 1989 rony mMexnyHapopHasi opraHmsanusi The Object Management
Group, Inc. (OMG), obobenuusitornas 6osee ueM 800 y4acTHMKOB, BKJIIOUAs [IOCTABIINKOB
MHQPOPMAIIMIOHHBIX CHCTEM, Pa3pabOTUIMKOB IPOrpaMMHOrO oOecriedeHIsl U IIOJIb30BaTe-
J1evi, crieslajia OrPOMHBIV BKJIaZl B pasBUTIe OObeKTHO OPVEeHTMPOBAaHHBIX TEXHOJIOTUVL CO-
spanud VIC. OcHoBoM MX cTajla crienydurKalys yHUPUIVPOBaHHOTO s3blKa MOJIeJIVpOoBa-
Hyst UML [11], koTopast cTasta oOIIennpvHATHIM CTaHAAPTOM B 001acTV 0OBeKTHO OpVEeHTH-
pOBaHHOV pa3paboTKM MPOrpaMMHOIO OOecIieueHmsl.

B yue6HOM rmocobmm V1. FO. Koirio6rr1, A. B. Uynaesa, A. H. Illukosa nmpeiioXxeHo omnm-
caHIe IIpeIMeTHOV 00J1acTy ¢ HOMOIIIBIO JMarpaMMBbl BapMaHTOB MCIIOJIb30BaHMs (IIpelie-
JIeHTOB, use case diagram), ayarpaMmsl gesresibHOCTH (activity diagram), myarpaMmsl 11o-
cJleffoBaTelIbHOCTH (sequence diagram), guarpaMmsbl Kaccos (class diagram), auarpaMmbl
KOMITOHEHTOB (component diagram), muarpammser pasBeptbeiBanus (deployment diagram)
[12]. DT rpadrraeckrie 371€eMEeHTHI CIPYIIPOBAHEI 110 CJIEAYIOIIVIM Y POBHSM B3y aJIBHOTO
MOZIEJIVIPOBAHMS: KOHIEIITY aJIbHBIVI, JIOTMYEeCKU U c]DM3quCKVH7L

ITpennogasaTernm Tomckoro nonmrexHudeckoro yuusepcureta P. B. Kosun 1 E. A. Mu-
POIIHITUYEHKO COCTaBWIIN JIA0OPATOPHBIV MPAKTUKYM [13], ITOCBAIIIEHHBIN PelleHNnIO IIpaK-
TUYecKMX 3aj1ad 1o IrpoekTnposaHmio VIC, BKmoyas acKn3HOe 1 TeXHUYecKoe ITPOeKTUpPO-
BaHMe, OINcaHMe pelileHnn ¢ momoripio nuarpamm UML, cocrasiienme moneren 6a3 gas-
HBIX 1 MHTepdericoB rosib3oBaresiss. OcoOeHHOCThIO JaHHOIO TPYy/a SIBJIseTCs TO, UTo j1abo-
paTopHBle PabOTHI HOCBAIIeHB pa3spaboTke HekoTopon VIC, a B KaX10o1 KOHKPeTHO pa-
00Te BBIIIOJIHSAETCS OT/IEJIbHBIV 3Tall IPOEKTUPOBaHMSL.

B yuebHuke A. V1. CyxomymHOBa HOAPOOHO M37I0)KeHBI TaKye MeTOIbl aHasIn3a CH-
CTeM, KakK JIOTMYecKoe MOJeIMpOBaHle JaHHbIX, KOHCTpyVpoBaHVe MH(OPMaIMIOHHON
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MOJIeJIN. DTV MeTO/IbI SIBJISIOTCSL OCHOBOW ISl IIPOEKTMPOBaHMs 0a3bl JaHHBIX, MHTepden-
COB M AMasioros cucteMsl [14]. VIHTepeceH Te3mc aBTOpa ITOCOOMS O €IMHCTBE IIPOIIECCOB
KOPIIOPaTMBHOTO CTPaTerM4ecKoro IUIaHVPOBAHMS, B XOIe KOTOPOIrO OIPeHesIsIOTCS MIC-
cuUM, 1Vl M CTpaTerMyl OpraHM3aIni, ¥ IIpoleccos IvlaHuposaHus VIC, mpu KoTopoM
dopmymupyroTcss MHPOpPMaLVIOHHBIe MTOTPeOHOCTM OpraHM3allMi ¥ IPOEKTUPYIOTCS
JyHKIIMOHaJIbHBIE IPOrPaMMHBbIe MOJ1yJIV, Oa3bl JTaHHBIX, TEXHOJIOIMI 00paboTKM 1 ITpef-
cTaBjIeHVs MHPOpMaLuy, KOTOpble MaKCMMaJIbHO YAOBJIETBOPSIOT 3TUM HOTPeOHOCTSIM.

Texnomormst dpopmrpoBaHMsi COBpeMEHHOV CXeMbl PeJIAIMIOHHOV Oa3bl JaHHBIX W3-
soxeHa B pabotax D. @. Kogma[15] errte B koHIte 1960-x ro1oB 1ponuIoro Beka. B ee ocHoBe
3aJI0’KeHa peJIAlIOHHAasl MOlellb, B paMKaX KOTOPOVI VCIIOJIb3YeTCsl ecTeCTBeHHast CTPYK-
Typa ormcanus mH@opmaym. [Ipy TakoM mogxome KOMITBIOTepHBIE IIPOTPAMMBI CTaHO-
BSITCS He3aBVICVIMBIMY OT MAIIIVIHHOTO IIpefICTaB/IeH s ¥ OpraHu3amy JaHHeIx. OmcaHne
MTOTOBOVI CX€MBI BBITIOJIHSIETCS B BUZle JaTaIOTMIeCcKOV MOZIEIINL.

T. KornHosum [16] 06001111471 OIIBIT CBOET0 KOJUIEKTHBA B 00s1acTy pa3paboTky Oa3 maH-
HBIX JIJT HyKII ITPeOIIPUSITI, OpTaHW3allNl, HayYHBIX YUpeXIeHNII 11 pa3padoTasl Kypc 1
cepmio yueOHBIX TTocoOmit my1st oOydeHMs crynenTos B yHMUBepcutete [lenicin B lllomian-
avvi. ABTOpP CTaTby CYMTAeT BaXXHBIM OTMETUTB TaKow pakT: B paborax T. Kornosm cra-
AUV TIPOEKTUPOBaHVs 0a3bl JAHHBIX CrPYIIIMPOBAHBI IIO TeM XXe YPOBHSAM (KOHIIEITYasIb-
HBIVI, JIOTYeCKUY, (PU3MYeCcKNL), 9TO ¥ OIVICaHVe IIpeaMeTHOV oO1acTy Ha si3bike UML.

B merommueckmx ykasanmax C. M. Kynenko mig crymeHros KasaHckoro rocypap-
CTBEHHOTO 3HEpreTUYecKOro YHMBEpPCUTeTa, OOydaloIyxcsi o oOpas3oBaTesIbHOV IIpo-
rpamMe HarrpasileHms noarotosku 09.04.03 «IIpuxitaguas nHpopMaTKa», 00beITHEHbI
TeopeTndecKne 1 IIpaKTrdecKne 3afaHns B paMKax KypcoBont paboTer: «CTygeHT mpro0-
peTaeT OIBIT ¥ HaBbIKM VICIIOJIb30BaHS TEOPETYECKVIX 3HAHWUI B pellIeHNI ITPaKTITIeCKIIX
3a1ad4, TakKe pacIivpseT IpaKTIdecKyie HaBBIKVI V1 OIIBIT PaOOTHI CO CIIeIMaIbHOM JInTepa-
Typovi. OCHOBHBIMM 3a/Ta9aMy IIPVI BBIIIOJTHEHMV Ky PCOBOVI PabOTHI SIBJISIOTCS ITOBBIIIIEHVIE
3 PeKTUBHOCTI paccMaTpyBaeMbIX IIPOIIECCOB M IPUOIVDKeHMe CTyAeHTa K IIpaKTude-
CKOVI IesITeTIbHOCTH. VITOroM BBIIIOIHEHMS KyPCOBOVI pabOTEI SIBJISI€TCS CO3MIaHVIe TOTOBOTO
IIPOrPaMMHOTO IIPOyKTa IO IIpeyIoKeHHO TeMe» [17].

[TpentopaBaTerm kademps! «CrcTeMbl 00pabOTKV MHQOPMAIII 1 YIIpasIeHvs» Moc-
KOBCKOI'O TOCYJapCTBEHHOTI'O TeXH4ecKoro yuusepcurera nm. H. D. baymana 1. A. I'ypba-
HoB 1 K. C. MpIrieHKoB 00600111yI111 cCrIocoOBI BBIOOPa METOIOIIOT MY Pa3pabOTKM IIpOorpaMM-
Horo obecrieuerns [18]. [TpentosxeHHBII MM CIOCOO OIIEHKM ee 3P PEKTUBHOCTII MOXKET
IIPVUMEHSTHCS B KauecTBe CpeCTBa MOAIEePKKM IIPUHSITIS PellleHnI pyKOBOAMTeIeM KO-
MaH/IBI Pa3paboTUMKOB. B yueOHBIX 11e/I51X OH MHosIe3eH 11 00y d4eHIs CTYIeHTOB COCTaBIIe-
HVIIO OIITVIMAJIBHOVI CTpaTeTrMy CO3MaHsl IPOTOTHUIIA M 3KCIUTyaTanym rorosoit VIC.

ITpaxTmueckas peanmsanys VIC no 2022 roga Ha Kadegpe BBIIIOIHSIIACH!

- Ha sA3bIKe IIporpaMMupoBaHus Java B cpefe paspabotku Intelli] IDEA. B coBpemen-
HoM yueOHuKe T. Xaroca [19] mommMo ommcaHmd si3bIKa M TeXHOJIOIMM PabOTHI CO Cpefont
y[eJIeHO BHVIMaHVIe IIpo0IeMaM TeCTMPOBaHMS M Pa3BePThIBAHIS TOTOBBIX IIPVIIOXKEHMIVL
CTyIeHTBI IOJIy4YaloT 3HaHVS, IT03BOJIAIOININEe ITI03TAIlHO IIePexXOAUTh OT IporpaMMIpoBa-
HMS IIPOCTBIX HacToIbHbIX (desktop) mprtoskeHnit k cosmanmio VIC ¢ Tpex3seHHOM BeO-ap-
XUTEKTY POV,

- sa3pIKe nporpammupoBaHuss C# B cpene paspaborkm Microsoft Visual Studio. B
kuwure I'. viara [20] mpercrasieHo nomgpobHoe orvcaHme si3bika C# 11 cTaHgapTHBIX 0110-
JMOTeK ISt paspaborumka. DT 3HaHMs mononHseT yaeOHmk K. Hemrerna, b. ViBbeHa,
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. I'miana, K. Yorcona [21] pasmesioM, TTOCBSAINIEHHBIM M3Y4YeHUIO TEXHOJIOTUI BU3yalb-
HOro npoekTuposaHus B cpefle Visual Studio. Ha ocHOBe 3Trx MHOCTpaHHBIX yueOHBIX IO-
cobunt nipenopasaterm kadpenpsl 0. E. Ianantox, I'. V. Pesynkos, 2. H. Camoxsaiios pas-
pabotanmu yueOHUK 15t crygeHToB MI'TY mvmenn H. 3. baymana, obyuaroriyixcs 110 criermy-
astbHOCTH «VIHdOpMaTIKa 1 BEIUMCINTeIbHAS TeXHMKa» [22]. DToT Tpym o0benHmI B cebe
Cpa3y HeCKOJIbKO yueOHbIX aucrmiuH: OcHOBHI si3bika C#, OCHOBBI 0OBEKTHO OPVIEHTVIPO-
BaHHOTO ITpOorpaMMMpoBaHys, BusyapHoe mpoexkTrposanme. Ha mwianmmx Kypcax Oaka-
JaBpUaTa peKOMeHJIyeTCs M3ydeHle MeTOI0B pa3paOOTKM I10JIb30BaTeILCKOrO WMHTep-
devica c cronbzoBaHueM TexHosrorun Windows Forms.

B 2007 romy B poccurickom oOpasoBaHMM ObUI B34T Kypc Ha BHe[peHue CBOOOIHOIro
IIpOrpaMMHOr0 obecrieueHs B yueOHbIV mporiecc [23]. OcHOBHBIM HpPensTCTBUEM, C KOTO-
PBIM CTOJIKHYJIVICH IIIKOJIBI Ha 3TOM ITyTH, CTaJla HECOBMECTVIMOCTD VCIIOJIb3Y€eMBbIX IIPWJIO-
JKEHUTI C OIepaIlIOHHBIMM crcTeMaMy (Ha Oase Linux) v TexHWYecKnMI XapaKTepUCTH-
KaMy KOMIIBIOTepOB. B yHUBepcuTeTax TaKmx IPOrpaMMHBIX IIPOAYKTOB 3HAUMTEIHHO
GosIbllle, T03TOMY ITPpO0OJIEMBI pelaIich A0JITO 1 He BCerjia yCIIelHo.

C 2022 roma nepexop, Ha cBOOOHOE IIpOrpaMMHOe o0ecIiedeHe pe3Ko YCKopwiIcs. B
HooM PI'OC a3pIk TporpamMmmMuposanusd Python BkmoueH B pabouyto ImporpaMMy IO MH-
dopmaTiKe 111 0011I€00pasoBaTeIbHBIX YUpeXaAeHNI. BbITy CKHMKY I1IKOJT aKTMBHO BbION-
PaloT ero IIpu IIPOXOXIEHNI IIPOMEXYTOUHBIX aTTecTalny, caade EqyHoro rocynapcrses-
HOTO 5K3aMeHa ¥ IIPOJI0JDKAOT VIM IT0JIb30BaThCs B BHICIINX yueOHBIX 3aBemeHsx [24]. [Tpu
oOyd4eHNMM ITpOrpaMMMpOBaHMIO Tpadrdaeckmx nHTepdericos VIC Bce Gorlee TIOMyIISpHON
CTaHOBUTCS CBOOOAHO pacmpocTpaHsieMas: Oubimmoreka Tkinter [25], koTopas BrIOUeHa B
cTaHgapTHYI0 nnoctaBkKy Python3. [IpocToTa JaHHOV TeXHOJIOI MY II03BOJISIET IIPUMEHSTD ee
He TOJIbKO Ha MJIaJIIINX Kypcax YHUBEPCUTETOB, HO U B IIIKOJIaX.

O06o0r11as 137105keHHOe, MOXKHO cfieJIaTh BBIBOIL O TOM, YTO Kypc «OCHOBBI ITIPOeKTUPO-
BaHVsA 1C» oTDKeH 00beIVHNUTD CIeMYIOIIVie STalIbL:

- VICCTIeIOBaHMe, CYICTEMATH3alls CBEIIEHMTI VI MOJIeTIpOBaHyie IIpeIMeTHON 00J1acTus;

- IIOCTaHOBKA 3a7ja4 IIPOeKTVPOBAHIAS;

- CTPYKTypMpOBaHVe MHPOPMALIVIN 1 COCTABJIEHVIE PEJISAIIMIOHHON CXeMbl 0a3bl JaH-
HBIX, OIlVICaHVe aJIFOPUTMOB 00paboTKM MHMOpMaIIN;

- paspaboTKa MOJIB30BaTesILCKOro rpadudeckoro nHrepderica VC;

- popMmpOBaHe IIPOEKTHOV JOKYMeHTall VM.

TeopeTrnyeckme pesysbTaThl, MHOJIyYeHHBble Ha KaK[OM 3Talle IPOeKTUPOBaHIs,
IIOJDKHBI OBITh MAaKCMIMaJIBHO TOYHO pean3oBaHbl B mpoTotuiie VIC ¢ mcronp3oBaHeM CBO-
601HOTO IPOrpaMMHOrO OOeCIIeYeH IS

Mertononornueckas 6a3a mncciaemosanms / Methodological base of the research

C 11e71610 YCBOEHVISI CTYIeHTaMV 3HaHUT 00 opraHmsanyv msHeHHoro 1ykiia VIC cocras
MPpaKTUYecKMX 3aHATUI peKOMEeHIOBaHO CTPYKTYpuUpoBarTh I10 ero dasam: 3aMelceI (IUIaHN-
poBaHMe IIpoeKTa), AHaJIM3 1 [IOCTaHOBKa 3ax1auy, I Ipoextmposanme, Paspabotka, PazBepTsI-
BaHMe ¥ BHelpeHue, DKcivtyarauys, [lognepxka, MonepHmsans, Yrwmsanys [26]. Ecm
npvivensTe OpyHIMII GI'OC, To yueOHBIV I1aH COCTOUT 13 0a30BOVI 11 BapMaTMBHOV YacTerl.
Taxvm ob6pasom dpopmIpyroTcs MOy I 0a30BOVI YacT y4eOHOT IIPOrpaMMBbL:

M1 - VicciemosaHue mpeaMeTHON 0071acTy,

M2 - I'locraHoBKa 3agaun,

M3 - IlpoexTnpoBaHue,

M4 - PaszpabOoTka IporpaMMHOTO IIPOJIyKTa,
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M5 - PasseprriBaHMeE,

M6 - JlokyMeHTVpOBaHMe.

BapuaTiBHYyIO "acTh cilefyeT cOCTaBiIATh C y4eToM HpodIuIs HOATOTOBKM OyayImx
CIIeLIVIaJIVICTOB.

Crynenry HasHadaeTcs BapyaHT ¢ Temon VIC, B paMKax KOTOPOVI OH ITOCIIeJOBaTeJIbHO
BBIIIOJIHSET 3a/JaHusl OT IIepBOTr0 MOJYJIA 110 TTocieqHero. Ha mmpakTke mporecc mpoeKTu-
pOBaHV HOCUT UTepallIOHHBIV XapaKTep: IIpY BBIIOJIHEHNY O4epeHOro 3Talla OOHapy-
KMBAIOTCSL HEIOJTHOTa MHAOPMAINM, OIIMOOYHOCTh VI HepalVOHAIBHOCTh PeIleHnT,
AOITyIIIeHHBIX Ha IpeIblAyIIIX IIarax. TO Ha/l0 YYUTHIBATh IIPY pacueTe ayAUTOPHBIX Ya-
COB, OTBOJVIMBIX Ha 3aHATAL.

Momyne M1 «Vccrtenosanme IrpeIMeTHOVI 00J1acTi» ITOCBSIIeH IMPOKOMY MccileloBa-
Hro obrtacTy mpumeHeHmst mpoekTupyemont VIC. Kpome Toro, cTyieHT 3HaKOMIUTCS C TaKVMM
TpeOoBaHVAMM CBOeVl Oyyller BBbITyCKHOV KBaJMUKaIMOHHOV paboThl OakasiaBpa, Kak
0bOCHOBaHMe ee aKTyaIbHOCTH, ITPaKTIYeCcKOV 3HaYMMOCTH, COOp 1 crcTeMaTH3alys JIuTepa-
TYpbI IO TeMe. TPpaguIIOHHO Ha 3TOM 3Talle MCCIeAYIOTCS I OIVCHIBAIOTCS OVI3HEeC-IIPOIIecChl
npennpvsTvet [27]. JKennarerbHO, 4TOOBI MapaUTeIbHO VWM Heper, 9TeHreM Kypca «OCHOBEBI
IIPOEeKTUPOBaHNs MHAPOPMAaLMIOHHBIX CHICTeM» IperofaBaIviCh AVCIIMIUIVMHBI, ITIOMOIakolIye
JTydllle TIOHVMATh IPeAMeTHY0 00/1acTh, HalIpyMep « DKOHOMVIKA IPeITPVTTI.

B monysie M2 «IlocTanoBKa 3a/1a4vi» OIIpeAesIsIFoTCs JeVICTBYIOIIVIe JINIA Y MX PYHK-
Lyu, HoIexaniye apromaTmsanym. CTponTcsd repapxus 3a7ad, OIlpeieIsieTCs X COCTaB U
OMIIMOHAJILHOCTh. TpeboBanus, mpembasiidemsle K VIC, 1 onmcaHMe ycjIoBUIL ee SKCIUTya-
TallMV COCTABJIAIOT TeXHUYecKoe 3afaHue Ha paspadorky VIC [28]. [ obyuarommxcs He
no VIT-crenasibHOCTSAM 3TOT MOJYJIb, II0 MHEHMIO aBTOPa, MOXKHO COKPaTUTh 10 YPOBHS
UML-anarpaMmel BapraHTOB VICIIOJIb30BAHVI.

B momyste M3 «IIpoekTrpoBaHme» CTydeHT IIPaKTUKyeTCsl CTPyKTYpupoBaTh MHPOP-
MalIVIO, COCTaB/IATh JaTajIorM4ecKylo MOJIesIb JaHHbIX U aJlfOPUTMBI X 00pabOTKM, Ipo-
eKTpoBaTh 9KpaHHbIe POPMBI 1 Irpad Anasiora cucreMsl [29]. Beixomnas nadopmarinsg VIC
IpeficTaBjIeHa OTYeTHOV pOpMOVL, HarrpyuMep, OyayIyM OakajlaBpaM 0 SKOHOMIYeCKIM
CHeIMaIbHOCTAM 11e1eco00pa3sHo IIpeIoKUTh cpOpMIUpPOBaTh TaKie OTYeThl: KapTouKa
ydeTa MaTepuaios 1o ¢popme M-17, pacuetHast BemoMmocTsb T-51, MHBeHTapHas KapTouKa
ydeTa o0bekTa OCHOBHBIX cpefcTB OC-6, XXy pHas Kaccupa-onepanyonvcra KM-4 m T. 1.

Ha stame M4 «Pa3paboTka mporpaMMHOTO IPOIyKTa» BBIIIOIHSIOTCS 3a7a4 I10 IIPO-
rpammupoBaHuio IipoToTuma VIC Ha ocHOBaHMV Pe3yJIbTaTOB IIPEIbIIYIINIX y4eOHBIX MO-
nynen. Cpena nporpammuposaHus (Integrated development environment, IDE) onipeness-
eTcd IperiofaBaTesieM, KOTOPBIV IIPOBOAUT IIpaKTUUecKye 3aHATHs, WIN BbIOMpaeTcs ca-
MVIM CTY[J€HTOM. Y CIIeIIHbIM I1e/JarOrM4ecKM pe3ysIbTaTOM CUMTaeTCs TaKas peayln3ariyis
IIpOeKTa, IPY KOTOPOVI MaKCMMaJIbHO TOYHO OTpakeHbI IIPOMeXyTOUHbBIEe pe3yJIbTaThl ero
IPeIbIIy VX 3TarloB.

Monyns M5 «Pa3BepTsiBaHMe» IIpejiaraeTcs AjIsl OTpabOTKM pa3INMUHBIX BApUaHTOB
passepthiBaHys VIC Kak yacTyt Ooslee KpYIIHOTIO IIpOeKTa C 3JleMeHTaMI 3JIeKTPOHHOTO B3a-
VIMOZIEVICTBYSL C APYTVIMY BHEIITHVMY CUICTeMaMM. 3/1eCh yMeCTHO IO3HaKOMUTh CTYIeHTOB
C TaKMMM paciipocTpaHeHHbIMU popmaTamm parwioB oomena: XML, JSON, XBRL u np.

B pamkax yuebroro mopyis M6 «JlokyMeHTHpoBaHMe» OTpabdaThIBalOTCd HaBBIKM
ocdpopMiIeHNsI ITPOEKTHOVI JOKYMEHTAaIlMM B COOTBETCTBUN C FOCyJapCTBeHHBIMY CTaHap-
TaM¥, B COKpallleHHOM BapyaHTe — B BUJe MOACHUTEIbHO 3aIlVICKM K IIPOEKTY.

[TurtoTHast ampobariyiss HOBOro Kypca IIpoBOIVIach aBTOPOM B MOCKOBCKOM rocyziap-
CTBEHHOM TeXHWI4ecKoM yHuBepcuTeTe M. H. D. baymana Ha rpakTmdeckmx 3aHATHSAX CO
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CTyZeHTaMu IlepBoro Kypca 6akasiaBpmara ¢akysibTeTa «/IHXeHepHBIVI OM3HeC 11 MeHe K-
MEHT>». COCTaBJ'IeHBI 30 BapT/IaHTOB C paSHMqHBIMM TeMaMIN HpOQKTOB "3 06J'IaCTT/I 9KOHO-

MUKM OpeanpuaTys. [1an sanatvn npeacrasiieH B TaOuLe.

Inan npakTHUYecKnXx 3aHATU

Yueonuoiii Tema 3anamusn Koauuecm8Bo
MOO0Yab akademuueckux
uacob
M1 WUccnenosanme npenmMerHon obacti. [Tovck MCTOYHMKOB MHQpOpPMAL B 2
VInTepHeTe
M1 IOpummaeckoe obocaoBanMe paspaborkm MIC 2
M2 HuarpaMMa BapMaHTOB VCIIOJIb30BaHVI 2
M3 JaTtajioriueckoe IIpoeKTpOBaHe 4
M3 ITpoexTrpoBaHMe pacdeTHBIX aJIrOPUTMOB 4
M4 Pa3paboTka mporpaMMHOrO IIPOyKTa 10
M5 HuarpaMMa KOMIIOHEHTOB 2
M5 HuarpaMMa pa3BepThIBaHI 2
M6 OdopmiteHVIE TTOSICHUTEIILHOW 3aIIMCKM 4
ITpesenTanms v 3al1MTa IIpOeKTa 2
UTOI'O 34

ITpoMexyTOUHBIe OTYETBI IT0 MOJIYJISIM COCTaBJIAIOT BMeCTe IMOACHUTESIbHYIO 3aIIiCKy
K npoekty. Ha 3armre cTyieHT unTaeT J0K/Ia/, O IIpojieJlaHHON paboTe ¢ JeMOHCTpalen
npeseHTarym (7-10 ciarnos). Jlydiive paboTsl peKOMeHIYIOTCS 1T TT0Ka3a Ha eXKeroIHO
Beepoccurickont crynendeckon koHdepeHun «CTyneHuecKas Hay4dHas BeCHa».

PesynbTaTsl nccienoBadmsa / Research results

I'To MHeHMIO aBTOPa, MOAYJ1b M1 «VlccitemoBaHMe IIpeIMETHOV 00JIacT» JOJDKEH 00s-
3aTeJIbHO BKJIIOYATh B ceOs ImpakTmueckoe 3aHsTHe «IOpuanueckoe obocHOBaHMe paspa-
6otk MC». Cormacao PI'OC cTyIeHT JOJDKEeH YMeTh «paspabaThiBaTh IIPOEKTHYIO TOKY-
MEeHTAIIMIO Ha pa3spaboTKy MHAOPMALMIOHHON CUCTEMBI B COOTBETCTBUM C TPpeOOBaHMSIMU
3aKa3umKa», OJfHaKO 3aKa34MK 4acTO BKJIIOYaeT B TeXHYeCKoe 3a/jaHle TaKoe yHUBepcalb-
Hoe ycioBme, Kak «pyHKOum VIC JoDKHBI COOTBETCTBOBATh TPEOOBAHSIM AEVICTBYIOIIETO
3aKOHOZaTeIbCcTBa». Llerrb paboTel: OCBOEHMe METOOB TIOVICKa ¥ aHaJIV3a 3aKOHOIATe b
HBIX aKTOB V1 HOPMaTMBHO-IIPaBOBbIX [JOKYMEHTOB, HeOOXOIVIMBIX 111 Pa3paboTKy MHPOP-
MaIlVIOHHOVI CMCTeMBl. 3a/laHle: B COOTBeTCTBUV C yKa3aHHOM B BapuaHTe Temot VIC Hanty,
VI3YYUTB VI COCTaBUTh IlepeueHb I0OKYMEHTOB B TaKOV I10CJIeI0BATEIIbHOCTIAL:

denepanbHBIT ypoBeHb (0OIINMII) - HalMOHaJIbHBIE ITPOEKTHI, KOMIEKCHI, 3aKOHBI,
ykasbl IIpesunenrta PD, nocranosienws IIpasurenscrea PO;

denepasibHBIN ypOBeHb (OTpaciIeBo) - HOpMaTUBHO-IIPaBOBbIe [JOKYMEHTBI OTpacile-
BBbIX MUHICTEPCTB U BeZIOMCTB, TOCYlapCTBeHHbIe CTaHIapPThl, TeXHIYeCKe yCIIOBYS;

PperMoHaJIbHBIV YPOBEHB — [IOCTAaHOBJIEHVs periOHaIbHBIX OPTaHOB BJIaCTV;

KOPIOPaTMBHBIVI YPOBEHb — TeXHUYECKVe perJlaMeHThl VI CTaHJapThl HPeIIIpusaTAN 1
YUpeXIeHUI.

B pesynbTaTe cTyeHT nospkeH cpopMyIIMpOBaTh:

- IepedeHb JAeVICTBYIOMIVX JInI] (11ojib3oBaTesient) VIC, nx pyHKImmy;

- COCTaB BXOIHO ¥ BBIXOAHOV MHMOpMaLmy, coctas cripaBouHmkos VC;

- AITOPUTMBI POPMATHO-TIOTMUECKOTO KOHTPOJISI BXOTHOV (V1 BBIXOITHON) MH(OpMarIm;
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- QJITOPUTMBI 0OpabOTKM TaHHBIX 11 PacUeToB;

- perslaMeHTBbl (POPMIPOBaHMS OTUETOB ¥ 3JIeKTPOHHOIO B3aMMOIEVICTBYIS C BHeIII-
HVIMU CHICTeMaMI;

- TpebOoBaHMs 10 OrPaHNYEHNIO JI0CTYIIa K JJaHHBIM ¥ KOMIUIeKcHOV 3atiuTe VIC.

B monyne M2 «IloctaHoBKa 3amadn» BBIIIOJIHAETCS IIpaKTUYecKoe 3aHATHe «[lya-
rpaMMa BapMaHTOB MCIIOIb30BaHVsA». Llestb paboThl: ocBOeHMe MeTo1a IIPOeKTUPOBaHMIA
VIC - nocTpoeHne auarpaMMbl BapMaHTOB MCIIONIb30BaHMs (use case). 3ajiaHue: B COOTBET-
CTBUM C yKa3aHHOW B BapuaHTe TeMow1 VIC cocTaBuTh InarpamMMy BapyaHTOB VCIIOIb30Ba-
Husl. PekoMeHnIoBaH GecIiaTHBIV OHJIATH-cepBuC draw.io.

CocraB auarpaMMel: 1) akTOpel — FPyHIIbL JIVILL WIV CUCTEMBI, B3aIMOJEVICTBYIOLIVie C
rpoextupyemont VIC; 2) BapuaHTbI MCIIOJIb30BaHMS (ITpeliefleHThl) — cepBuckl, KoTopble VIC
IpeoCcTaByIseT akTopaym; 3) KOMMeHTapuiL; 4) OTHOIIIEHVISI MeX/Ty IIpeliefleHTaMV ABYX BUIOB:
include (oGs3aTenTbHO McHIONHSIETCs), extend (BBIIOIHSAETCS IO YCIIOBUIO MJIN TI0 BBIOOPY).

Monyis M3 «ITpoekTupoBaHue» HauMHaeT ITpaKTUdecKoe 3aHsTHe «[laTajormyeckoe
poeKTypoBaHye». Llerb paboTeL: OCBOeHIe METOMVIKY COCTaBJIeHNIS JAaTAIOIMTYeCcKOl MO-
memv 6a3el JaHHBIX. 3a/1aHMe: B COOTBETCTBUM C YKa3aHHOM B BapuaHTe Temon VIC cocra-
BUTH PEKBU3UTHBIV COCTaB OCHOBHOV TaOJIMIIBI 1 IIepedeHb COITyTCTBYIOIINX CIIPABOYHM-
koB. ITocTpouTs maTanormdeckyio mopenb. OtmernTs nepsuuanble (PK - primary key) u
sHerHue (FK - foreign key) xmoun. Ipemyiaraercst dpopmaT mpoeKkTupyeMbix parios 0asel
maHueix — CSV.

ABTOp cumMTaeT BaXXHBIM VCIIOJIB30BaTh Ha 3TOM 3aHATUM Oj1aHKM POPM OTUETHOCTM
VC, xotopsle BeIOpasl cTyzieHT Ha 3Tarte M1. Heobxoxammo 13 Bcex rpad oTdera BbIIEINTD
Te, KOTOpble TOAAeP KMBAIOTCS CIIPaBOYHMKaMIL. [lepBrIM mIarom ompenesstoTcs peKBu-
3UTBI CITPaBOYHMKA HACTPOEK CHCTeMBI (SUeVIKV BbllesIeHbl IIBeTOM, CM. puc. 1).
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MpeacTaBnAeTCA B HANOroBLIN OpraH (Koa) Mo mecty HaxoxAeHuA (yyera) (koa)

nn s nnn e m e e e e s e s et et s m et s s e s s st

(HaNOroBLIN areHT)

®opma peopraHMaauMy (MMKEMaaLnA) (ko) / JIMweHne NonHoMOouNii (3aKpbITHe) 060coBNeHHoro nogpasaenenua (kog) | |

MHH / KINMN peopraxnaoeaHHoi opradnaalym/
WMHH / KIMMN auwexHoro nonHOMouwil (3aKkpeiToro)
obocobnexHoro noapazaeneHna

Kog no OKTMO

Homep KOHTaKTHOro TeneqoHa

PacyeT cocTaeneH Ha

! CTPaHNUax C NPUNOMKEHWEM NOSTEEPXQAIWMX SOKYMEHTOE WAK MX KONWI Ha

i nucrax

Puc. 1. Omuem «6-HIDJI». Cocmabaenue paiira nacmpoex YC
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Ha npumepe cripasounuk «HacTpoviku crcteMbl» OyeT MMeThb CIedy oI COCTaB:

INN - MIHH (napeHTMdMKaIMOHHBIV HOMEP HaJIOTOIUIAaTeIbIINKA);

KPP - KIIIT (kox, mocTaHOBKYM Ha HaJIOTOBBIN YUeT);

FNS - xoz HajI0roBOro opraHa s IIpefocTaB/IeHNs OTYeTOB;

NAMEFIRM - nHanMeHOBaHMe opraHm3alnm (II0JIHOe);

OKTMO - kop opraHmsanmm M3 OOIIEPOCCUTICKOTO KilaccudmKaTopa TeppuUTOPUM
MYHUIIUIIJIBHBIX 00pa3oBaHNIL;

TELEFON - HOMep KOHTaKTHOTO TejledpoHa.

[TpuMep 3amosIHeHMsI COOTBETCTBYIOIIEro CIIPaBOYHMKY daiijia system.csv:

«7728702752;772801001;7728; OBI111ecTBO € OrpaHMYeHHON OTBeTCTBeHHOCTHIO “CodT
Komrurext”; 45910000; +7-495-***_**_**,,

BropbIM 111aroM oripenessroTcs: peKBU3UTHI IPYIVIX CIIPABOYHVIKOB CUCTEMBI (CM. PUC. 2).

Damunua

lmA

OtyecTeo

pa#OaHcTeo (KO CTpaHb!) 3

KoO BMAA OOKYMEHTE, f
YAOCTOBEPAKILEND MHYHOCTR — -7

Pazgen 2. OBwKe CYMMBl SOX04A W HANOMA MO WTOraM HANOroEOro NEpHoda

Ko SwoaxeTHoR KnaccudHEaym e

O6wan cymma goxoga

Puc. 2. Omuem «6-HIODJI». Cnpabounuku 014 pazdesa 1

Ha npmmepe cripaBounmk «CTaTyc HaJIOTOIUIATENIBIIMKA» Oy/IeT MMeTh CIeIyIOIII
coctas: ID - Kopg, NAMESTAT - Hawumenosanue. IlpumMep 3anonHeHmsa daivia
statusnal.csv:

«1; HastoroOIUIaTe IBIIMK SIBJIsIeTCS HaJIOTOBBIM pe3umeHToM Poccuiickon Penepariym

6; HaJIOTrOIUIATe/IBIIMK — MHOCTPAaHHBIV IpaXIaHWH OCYLIeCTBIISIeT TPYIOBYIO aes-
TeJIbHOCTB 110 HaVIMy B Poccurickon CDe,uepaLU/M Ha OCHOBAHWMM IIaTeHTa».

VIToramv BEITIOITHEHVISI TOTO 3aHATS SBJISIOTCS CXeMa JaTaJIOITIeCcKOo MO eIV Oa3el
ZlaHHBIX ¥ Habop cooTBeTcTBYOMMX el CSV-daiios.

ITpomorrkaet momystb M3 «IIpoekTupoBaHue» IpakTideckoe 3aHsATHe «IIpoekTmpo-
BaHMe pacueTHBIX aJlrOpUTMOB». Llesib paOoThl: ocBOeHMe MeTOHOB coCTaBJIeHMs OJIOK-
cxeMbl ajiropuTMa 1o rnpaswiaM, copmysposadHeiM B [OCT 19.701 «CxeMmsl airoput-
MOB, IIpOTpaMM, JaHHBIX U CUCTeM. Y CJIOBHBIe 0003HaueHMs 11 IIpaBiyla BBIIIOJIHeHs». 3a-
JaHle: B COOTBETCTBUM C yKa3aHHOV B BapuaHTe Temont VIC cocTaBuUTh OJIOK-CXeMy ajIro-
puTtMa. OOsg3aTeIbHO MCIIOIb30BaTh OJIOKM BeTBJIeHM U IIMKIIa.

B pamkax yuebroro mopyirst M4 «Pa3paboTka IporpaMMHOT0 IIpOAYyKTa» aBTOP IIpe]l-
J1araeT BBIIIOJIHUTE ITpaKTUYecKye 3aHATHA 110 IIporpaMMuposaHio rporotuna VIC. Iens
paboThl: mprobpeTeHVe IIPaKTUYECKX HaBBIKOB TOYHOT'O BBIITOJIHEHMS IIPOeKTHBIX YCII0-
BUT 1 TpeboBaHMIL. 3ajaHe: COCTaBUTh IporpaMMHBINt Kofl, VIC, KOTOpBIVI BBIIOJIHSIET Cile-
YOIV MMHMMAaJIbHBIV Habop moz3anad:
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- Hacrpoviku cucreMsl 1 clipaBOYHMKOB, yTeHMe JaHHBIX 13 CSV-daria.

- dopma BBOA M pedaKTMPOBAHMS 3alVCV VICXOOHBIX JaHHBIX, VX XpaHeHWe B
CSV-dare.

- Tabrmmunas popma mpocMoTpa JaHHBIX.

- OyHKUIMY POPMaTHO-JIOTMTYECKOTO KOHTPOJISL.

- Pacuer. ®opmMupoBaHMe TabIMIIBI BBIXOAHBIX JaHHBIX.

- OruetHocTs. [Toaroroska daruia ¢ mabiaoHoM otueTa B popmate txt v Excel. Ber-
BOJI OTYETHOV (POPMBI C TIOMOIIIBIO (paruia-mrabiIoHa.

B cBs311 cO CI10)KHOCTSIMM MICTIOIIB30BaHVSL CPeICTB, pa3spabOTKM 3aIlafHbIX KOMIIaHWI
aBTOp peKOMeHIyeT VCIIOJIb30BaTh Ha 3aHATUX S3bIK IIporpammuposaHms Python 1 616-
JINOTEKY BU3yasibHbIX 00bekToB Tkinter.

Monyie M5 «PasBepTbiBaHMe» COHEPXUT ITpaKTUYecKye 3aHATHS 110 COCTaBJIeHUIO
AViarpaMMbl KOMIIOHEHTOB U AViarpaMMbl pa3BepTeiBaHys. Llers paOoThl: 0CBOUTH METOMBI
JeKOMITO3UIINY 3ajlay, pa3sBepThIBaHMS IIPOTPaMMHBIX V1 TeXHUYECKIX KOMIIOHeHTOB, Mac-
IITaOVPOBaHMS CHCTEM, OPTaHM3ALINL VIX 3JIEKTPOHHOTO B3aVIMOIEVICTBVIS.

3aBepIIaroT aBTOPCKMI KypcC IMpaKTUdecKye 3aHaTis yaeOHoro Momyisa M6 «[Joxy-
MEHTVPOBaHVe», Pe3yJIbTaTOM KOTOPOTO CITy>KIUT IOSICHUTEIbHAS 3aII/CKa CJIeAyIOIIero co-
e KaHs:

+

Pasmen1

* TUTyILHBIV JINCT.

+ Kpartkoe onmcanme mpeMeTHOM 00J1acT.

+ Hassanane VIC. Haznauenne VIC. ObocHOBaHMe pa3paboTKm.

* [marpamma BapmaHTOB vcrionb3oBanms VIC.

* JlaTastormdaeckast MomesIb 0a3bl TaHHBIX.

* biiok-cxema ajiropmuTMma.

¢ [Juarpamma koMrnoHeHToB VIC.

» [wuarpamma passeptbiBanus VIC.

Pasmgen 2

 Ilpumepsl parIoB JaHHBIX (CSV).

* CKpMHIIIOTH 3KpaHHBIX (POPM C IIpUMepaMIL.
* TexcTsl mporpaMMHBIX py-darnIos.

B xome mmvtotHOM anpobarinm paspaboTaHHast aBTOPOM MeTOJIMKA ITPaKTUUeCKMX 3a-
HATUI IIpYIMeHeHa IIpu oOyueHuM CTYIeHTOB IlepBoro Kypca Oakasiaspmara dakysbTeTa
«VImkxeHepHBII OM3HEC ¥ MeHeI)KMeHT» MOCKOBCKOIO roCyapCTBEHHOIO TeXHWYEeCKOro
yHusepcurteta M. H. D. baymana B 2021/2022 n 2022/2023 yuebnbix rogax. CTygeHTaMm
paspaboransl cirepytomye VIC: Yaer ToBapos Ha ckilazie, PacueT 3apaborHon ruiatsl, [ITaT-
Hoe pacmucanue, Tabesrb pabOTbI CTPOUTEIPHOV MAaIVHBI (MexaHW3Ma) U JIpyrie TeMbl
KaJIPOBOTO ¥ OyXTraJITepCcKOro yJeTa.

ExeromHo B pamkax Bcepoccuiickoro MHHOBAIIIOHHOTO MOJIO[IEKHOTO Hay4IHO-MHKe-
HepHoro ¢opyma «Ilommrexsanka» Ha 3ToM akysbTeTe IIPOXOAUT ceKiysl «VIHkeHepHBIV
OusHec 1 MeHeIKMeHT» Becepoccurickoit cryfendeckort KoHdepenim «CTyieH4uecKas Hayd-
Has BecHa». JIOKJIa/ibl CTYAeHTOB-IIePBOKYPCHIMKOB O IIOJIyYeHHBIX pe3ysIbTaTax IIPOeKTIPO-
Barv VIC OpUM 3aciTyIIIaHb! ¥ OLleHeHb! CJIemyIomM oopasom: B 2022 romy OmyH IpoeKT 3a-
H:U1 TpeTbe MecTo [30], B 2023 romy 11Ba IpoeKTa 3aHsUIV BTOpOe MecTO U JBa IpoeKTa 3aHsUIN
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TpeTbe MecTo [31]. BaXkHO OTMeTUTB, UTO CTy[IeHTbI, KOTOpbIe Y4acTBOBaJIV B KOH(EPEeHIINI B
2022 ropy, IpoOo/DKWIV aKTUBHYIO JesTeJIbHOCTb 1 Ha KoHdepeHIm 2023 rofa, 4To ToXe
SBJII€TCH Pe3yJIbTaTOM ycIlexa, JIOCTUTHYTOI'O PV OCBOeHMI OCHOB ITpoekTyposaHs VIC.

Pabota aBTOpa monyumia cieayoliee passuriie. MoayipHas CTPyKTypa II03BOIMIIa
pacImpuTs pabouyio IIporpaMMy, HallpuMep, IS CTyaeHToB OakastaBpuara [V Kypca Ka-
denpsr «/HPOpMaMOHHAS aHAINTMKA ¥ ITOJIUTUYECKVe TEXHOIOTMI» JT100aBIeH HOBBIN
y4eOHbIV MOy JIb «TexXHoIorMy MamyHHOro 00y4eHNs B MHPOPMaIIMOHHBIX CCTEMaX» C
MPaKTUYECKMMM 3aHATUAMM T10 TeMaM: VCCiIe[IoBaHle JIMHEVHOM 1 HeJIMHEeTHOW perpec-
CUM, aHAJIN3 BpeMEeHHBIX PsiI0B, MeTOABI KiTaccudMKalM 1 KlacTepu3alni JaHHBIX, IIPU-
MeHeHMe TexHostornm AutoML. [171g crygentos I'BITOY r. Mocksbl Akanemuis mkasa (cpea-
Hee ITpodeccroHaIbHOe 00pa3oBaHue) cocTaBiieHbl cienyomne Tembl VIC: nzanH aduii
¥ TIporpaMM BeICTyIUIeHMVI, CricTeMa KOHKYPCHOV JTOKYMEHTAIMM, YUeT My3bIKaIbHBIX
VHCTPYMeHTOB, My3bIKasibHasl O10ioTeka n apyrue.

3akroueHme / Conclusion

Kypc «OcHoBBI mpoeKTrpoBaHus MHAPOPMaLIMOHHBIX CICTeM» B COBPeMeHHBIX YCJI0-
BISIX CTAHOBUTCS Bce Oojlee BOCTpeOOBaH MpVI MOATOTOBKE CIIELVAJIVICTOB, TPYISIIVIXCS B
Pas3/IMYHBIX OTPACIISAX POCCUVICKOVI S KOHOMMKM, OJJHAKO TPaJUIIMIOHHBIE ITOJIXOIbI K COCTaB-
JIEHUIO ero paboumx IIporpaMM HalleJIeHbl B OCHOBHOM Ha oOydeHMe paspaboTUMKOB IIpo-
rpaMMHBIX IPOAYKTOB M VMHKeHepoB 1o skciuryaTtauymu VIC. g me VT-cnenmamicros
HeoOXxoaVMo cdopMMUpPOBaTh HOBYIO afaliTPOBaHHYIO MeTOAVIKY OOy4deHVs.

Momy mpHBIVI TPUHIIUII OpraHM3aly 00y YaroIX KYpPCcoB XOPOIIIO 3apeKOMeH/I0BaI
ceOs Ha mpakTnke. KoppekTnpoBka cocTaBa IpaKTUIeCKX 3aHATUI 1 X 0ObeMa I03BO-
JIIeT IPOBECTVI IMOKYI0 HaCTPOVIKY 00pa3oBaTeIbHOTO TpeKa II011 o0IIie TpeOoBaHs IIpo-
deccroHasIbHOV IOATOTOBKY U JIMYHBIe ITOXKeJIaHWs CTyJeHTa.

J114 cocTaBrieHNs TeM IIPOeKTOB y4yeOHbIe 3aBelleHIsl MOTIYT IIpUIylalliaTh KOHCYJIbTaH-
TOB 13 IpOecCOHaIBHON Cpebl OYAyIX CIelaIICTOB, IIpeicTaBuUTeIIel IPeIIpsITI
u opra"usanuit. VicciaenosaHye ITpeIMeTHOV O0JIacTy MX JIeATeJIbHOCTY B paMKaX JaHHOIO
Kypca IIOMOXeT B OyZIyIIieM TPyIOyCTPOVICTBE BBITYCKHVKOB I10 CHELVIJTBHOCTAL.

CocTaBieHHBIVI aBTOPOM KypC HPaKTUYeCKMX 3aHATUI MOXKeT HalTy IIVPOKoe IIpu-
MeHeHVIe He TOJIBKO IIPW MOJIy4eHunr 0a30Boro o0paszoBaHMs, HO ¥ IIPU II€PEIIOATOTOBKe
VIV TIOBBIIIIeHUY KBa/IpUKalyy pabOTHMKOB, HalIpUMep B paMKax peasii3alliyi [IPOeKTa

«Indposble Kadenpol».
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