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Mporpamma aucumnnvHbl "TexHonoruu paspaboTku nporpamMmmHoro obecnedeHus"; 09.04.03 "MpuknagHas nHpopmaTtuka'”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (noueHT) WaimyxameTos P.P. (kadpenpa cmcteMHoOro aHanuaa v
WHGPOPMALMOHHBIX TEXHONOMMIA, OTAENEeHNe (PyHOAMEHTaNbHON NHPOPMATUKM U MHGOOPMALNOHHBIX TEXHONOMIA),
Ramil.Shaimukhametov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OK-1 CNocoBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 CMOCOBHOCTb K CamMopasBMTMIO, caMopeannaaunm, UCNonb30BaHUIO TBOPYECKOrO
noTeHumana
OrK-1 CMOCOBHOCTb K KOMMYHUKALMW B YCTHOW U NMCbMEHHON hopMax Ha PyCCKOM U

MHOCTPaHHOM $3blKax LN PELWEHUs 3aaa4 NpoddecCMoHanbHoOM AesTeNbHOCTM

OrlIK-3 CNOCOBHOCTb MCCNenoBaTbh COBPEMEHHBIE NPOBNEMbI U METOLbI MPUKNALHOM
MHGOPMATUKKN 1 HAYYHO-TEXHNYECKOrO Pa3BmTrS
MHGOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHONMOTUA

OriK-5 CMNOCOBHOCTb HAa NPAaKTVKE NPUMEHSTb HOBbIE Hay4Hble MPUHUMMbLI 1 METOLbI
nccnenoBaHumn
MK-1 CcrnocobHOCTb NCMONb30BaTh Y Pa3BMBaTb METOObI HAYy4YHbIX UCCNenoBaHWIA U

MHCTPYMEHTapuns B obnactu NPOEKTMPOBAHUSA U ynpaBneHns NHopMaLnoHHbIMU
CucTemMaMu B npuknanHbiX obnactax

MNnKk-10 CNocOBHOCTb NMPOBOANTL MaPKETUHIoBbIi aHanua KT 1 BbIMMCANTENBHOTO
060pynoBaHNsA 4N paunoHanbHOro Belbopa MHCTPYMEHTAPUS aBToMaTn3aumm u
MHdopMaTM3aLnm NPUKNaaHbIX 3a4a4y

MK-11 CMOCOBHOCTb NMPUMEHSTb COBPEMEHHbBIE METOAbI M MHCTPYMEHTallbHbIe CpeacTBa
NpUKNaaHo MHPOPMAaTMKX AN aBTOMATU3aumMn U MHGOPMAaTU3aUMN PeLIEHNS
NpUKNaaHbiX 3a8ay pPasnnyHbIX KNaccos 1 coaaaHus G

MnK-12 CNOCOBHOCTb NMPOEKTUPOBATL APXUTEKTYPY U CEPBUCHI MHZDOPMALIMOHHBIX CUCTEM
NpeLnpusTAA N opraHu3auunii B npuknagHon obnacTu

MK-13 CNOCOBHOCTb NPOEKTUPOBATL UHGPOPMALIMOHHbBIE MPOLLECCHI M CUCTEMBI C
MCNONb30BaHWEM MHHOBALMOHHbBIX MHCTPYMEHTaNbHbIX CPEACTB, aaanTuposatb
cospemeHHble VKT k 3apayvam npuknagHbix NIC

MNnK-14 CNOCOBHOCTb NMPUHMMATD 3EKTUBHBIE MPOEKTHBLIE PELIEHUS B YCNOBUSX
HeonpeLeneHHOCTH 1 pucka

nK-17 CNOCOBHOCTb YNpPaBnsiTe UHCPOPMALMOHHBIMUA PECYpPCaMUn Y UHGOPMALMOHHBIMU
cucTemMamu

MNnK-18 CNOCOBHOCTb YNPaBnATh MPOEKTaMM MO MHAPOPMAaTU3ALMM NPUKIAAHBIX 3a4ay 1
coznaHuio IC npeanpuatuin n opraHmsaumnii

nK-19 CNOCOBHOCTb OPraHN30BbIBATEL Y NPOBOAWTL NEPEroBOPbLl C MPEACTABUTENSAMU
3aKas34yuMKa 1 NPOgECCOHaNbHbIE KOHCYIbTaLMM HA NPeanpuUsTUSX 1 B
opraHM3aumsx

MnK-2 CNocoBHOCTb hopMann3oBaTh 3a4aqun NPYKNanHon obnactu, Npu PeLeHUn KOTOpPbIX
BO3HMKAET HEOBXOLMMOCTb NCMONIb30BaHMS KONIMYECTBEHHBIX Y1 KAYECTBEHHbIX
OLIEHOK

MnK-20 CNoCOBHOCTb B yCNoBusx goyHKUMOoHNpoBaHus NG 6patb Ha cebsi 0TBETCTBEHHOCTb

3a BbINO/IHEHNE NPON3BOACTBEHHbIX 3a0a4 |/|T-CJ'Iy)K6, 300 eKTUBHO UCMONb30BAaTb
COBPEMEHHbIE NMPUEMbl N METOObI pa60Tb| C MT-HepCOHaﬂOM
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(11]7Te o]4) Pacwuucpposka
KOoMneTeHLun npuobpeTtaemMon KOMNeTeHL N
MK-22 CNOCOBHOCTb MCNOMb30BaTh MEXAYHAPOAHblE MHGOPMALMOHHBIE PECYPCHI U
CcTaHgapTbl B MHopMaTusaumm npeanpusaTmin u opraHmsasnmni
MNnK-23 CNOCOBHOCTb UCMONb30BaTh MHPOPMALMOHHBIE CEPBUCHI LS aBTOMATM3aLMm
NPUKNagHbIX N MHOPMAaLIMOHHbIX MPOLLECCOB
MK-24 CNOCOBHOCTb MHTErPMPOBATL KOMMOHEHTHI 1 CEPBUCHI MHZDOPMALMOHHBIX CUCTEM
NnK-5 CroCOBHOCTb UCCNELOBATb NMPUMEHEHNE PA3NNYHbBIX HAYy4YHbIX NMOAX0L0B K
aBToMaTM3aLmMn MHOPMALIMOHHbBIX NMPOLIECCOB N MHApOPMaTU3aLNN NPeanpuaTuim n
opraHvsauni
MK-6 CNoCcoBHOCTb NPOBOANTL aHaNN3 3KOHOMUYECKO agpdpekTmBHOCTU VIC, oueHmBaThb

MNPOEKTHbIE PUCKWN U 3aTpartbl

MK-8 CNocOBHOCTb aHaNM3NPOBaTb AAHHBIE U OLEHVBATL TpebyeMble 3HaHWS afist
peLWeHNs HeCTaH4APTHbBIX 33434 C MCMONb30BAHUEM MAaTEMATNYECKMX METOLOB 1
METOL0B KOMMbIOTEPHOrO MOAENMPOBAHNS

MK-9 CrnocobHOCTb aHannamposaTb U ONTUMU3NPOBATL NPUKNaOHble U MHGOPMALIMOHHbIE
npouecchbl

Ob6yuatolmincs, 0OCBOVBLUNIA AUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

cofepxXaHue OeCTBYIOWMX POCCUACKNX 1 MEXAYHAPOLHbIX CTAHAAPTOB B 061acT CO34aHMS NPOrpaMMHbIX
CpencTs,coaepXxaHve AerCTBYIOWNX POCCUACKMX CTaHAAPTOB AOKYMEHTMPOBAHMS NPOrPamMMHbIX CPEeACTs,
coBpeMeHHoe cocTosiHne passntus CASE-cpefcTs U MPOMbIWAEHHbIX TEXHONOrMi npoekTuposanus MO,

COBpeMeHHble MeTodbl NPOoeKTnpoBaHUA Mno, NPpUHUWNbI opraHnsaunm n Metooukm TeCTmpoBaHnsa npun ncnbltTaHMmn
CNoXHbIx [1C n onpeneneHna nx Haoe>XXHoCTn, MeTodbl ynpasneHus pa3pa60TK0|7| CNOXHbIX NPOrpaMmMHbIX CUCTEM

JonxeH ymeTb:
COCTaBNATb MOLESb XUIHEHHOrO LMKna nns npoektmposanus MG,
goopMUpoBaTh Lenu, 3aaaqn u TpebosaHns K npoekTnpyemomy MC,

Ha OCHOBE NOCTPOeHuUs 1 aHann3a mogenein AS-1S n TO-BE,

CTponTb CEMENCTBO MOLENEN npoeKTMpyeMoVI I'IpOFpaMMHOIZ CNCTeMbl Ha OCHOBe Bbl6paHHOFO metona
NPOEKTNPOBaHNA,

NMPUMEHSTb UHCTPYMeHTanbHble CASE-cpencTea ans pa3paboTky nporpaMMHoro obecneyeHus,
BblGMpaTh 1 NPUMEHsTb MeToabl TecTMpoBaHus MG,
COCTaBNATb JOKYMEHTALMIO, CONpoBOXfatolwyto npoekTuposaHue NC Ha Bcex ero atanax

DonxeH Bnagetb:

-HaBblKaMmn CO3aaHNs LOKYMEHTALMN MO NPOrpaMMHOMY MPOEKTY

-HaBblkamn paspaboTky MO pasnMyHOro YpoBHS CNOXHOCTM

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL!

-NMPVIMEHSITb MOMyYEHHbIE 3HAHUS U HaBbIKW B CBOEW Bynywell TPotECCMOHaNbHON NeSTENbHOCTM

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "bB1.6.7 OucumnnnHbl (Mogoynu)" OCHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoii nporpammel 09.04.03 "MpuknanHas nHgopmaTrka (MHdopMaunoHHas 6e30nacHOCTb 9KOHOMUYECKMX
cmcTem)" n oTHocUTCS K 6a30B0OM (06LWENPOGECCUOHANBHO) YaCTy.

OcBauBaetcs Ha 1 Kypce B 2 CeMecCTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eAuHULLaxX ¢ yKa3aHMeM KoJinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaM yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 42 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTM4eckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).
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CamocTtositenbHas pabota - 84 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3K3aMeH BO 2 CEMECTpeE.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspensl pucumuninHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekunu 3aHATUSA paboTbl
Tema 1. MporpamMmHoe obecneveHune
1. SBM. 2 1 2 0 4
Tema 2. MNakeTbl npuknagHbIx
2 nporpamm. 2 1 2 0 6
3. |Tema 3. lNporpammHblie cpeacTea. 2 1 2 0 8
Tema 5. Mogenu Xn3HeHHOro umkna
5. nporpaMMHoro obecneyveHusl. 2 1 2 0 4
6 Tewma 6. Paspabotka TpeboBaHuit > 1 5 0 8

" |BHewHee npoekTmposaHue MO.
Tema 7. CTpyKTYypHbIA nogxon K

7. [NpoekTupoBaHmio NPorpamMMHOro 2 1 2 0 6
obecneyeHus.
Tema 8. MNpoekTnpoBaHue n

8. nporpamMM1MpoBaHe Moaynei. 2 1 2 0 6
Tema 9.

9 OB BbEKTHO-OPUEHTUPOBAHHDIN 5 1 > 0 6

" |noaxon K NPOeKTUPOBaHMIO
nporpamMmMHoro obecneveHus.

Tema 10. NMpoekTuposaHme un

10. paspaboTka uHtepdeiica Mo. 2 1 2 0 8
Tema 11. TecTnpoBaHue, otnagka u

1. cbopka MMO. 2 1 2 0 6
Tema 12. ConposoxaeHue MO Ha

12. cTaguu aKcnayartaumu. 2 1 2 0 6

13, 1|_'I<E;4a 13. YnpasneHue pa3paboTkoli > 1 5 0 6

14.|Tema 14. OokymeHTauus MO. 2 1 2 0 4
Tema 15. Paspabotka u

15.[cTaHpapTn3aums MHPOPMaLMOHHbBIX 2 1 2 0 6
TEXHONOr M.
Ntoro 14 28 0 84

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. NMporpammHoe o6ecneyeHne 3BM.

TexHonorus nporpammupoBanus (TI1) - TexHonorusi paspaboTtku nporpammHoro cpeactea (MC), Bknovyatowas Bce
NPOLLECChl, HA4YMHAS C MOMEHTa 3apOXAeHns naen atoro cpeactsea. Pesynbtatom npumeHeHus TI1 ssnseTtcs
nporpamma, SercTByoWas B 3a4aHHOM BbIYUCANTENBHOW Cpeae, XOPOLWO OTNaXeHHas 1 JOKYMEHTUPOBaHHAS,
[OCTYMHas Ans NOHMMaHWS U PasBUTUS B NPOLIECCE COMPOBOXAEHUS.

Mpouecc paspaboTku MC 1 MeTonbl OLleHMBAHUS NPOAYKTOB cTaHaapTuaosaHsl (ISO/IEC 12207, 9126 u op.). Bce a0
CrnocobCTBYET NOBLILEHNIO 3OHEKTUBHOCTY NPOEKTUPOBAHNS, pa3paboTku, TECTUPOBAHUS U oLeHkK kadecTsa IMC.

ApxutekTtypa NC - ato npencrasneHne MNMC kak CMCTEMbI, COCTOSALWER N3 COBOKYMHOCTN B3aMMOOENCTBYIOWNX
noagcmcTeM. B kavecTBe Takux NogcMcTeM BbICTYNaoT OTAENbHbIe MporpaMmbl. PaspaboTka apXxntekTypbl SBAseTcs
nepBbiM 3TANOM ynpoueHns codgasaemoro MNMC nyTem BblAENeHNS HE3aBUCUMbIX KOMMOHEHT.

OcHoBHble 3aaa4m paspaboTtku apxutekTypbl MC [1]:

1. BblAENeHMe NPorpaMMHbIX MOACUCTEM 1 0TOBPaKEHUE Ha HMX BHEIWHUX (OYHKLUNIA (3a4aHHbIX BO BHELWHEM ONMUCaHWN)
Mnc;
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2. onpepneneHne cnocoboB B3aMMO1eliCTBUS Mexny BblOeNIeHHbIMU NMpPorpaMMHbIMKA No4gCUCTEMaMN.

C yyeTom NpvHMMaeMbIX Ha 3TOM 3Tarne pelweHnid NPOM3BOAUTCS AaNbHeNIlas KOHKpeTn3aums yHKLUOHaNbHON
cneuudoukaumm.

MpoekTnpoeaHue MNC ? 310 Npouecc, cneayowmin 3a aTanamm aHanusa v popmmpoBaHus TpebosanHuin. Mogenu
aHannaa nocTaensioT aTany NPOeKTMPOBAHNS NCXOOHbIE CBeAeHWs 0Nt paboTbl. IHgopMaLunoHHas Moaenb onncbiBaeT
MHGpopMaLio, KOTOPYIO [onXHo obpabateieaThb MC. dyHKUMOHANBHAS MOAENb ONpeaenseT nepeyeHb PyHKLUMIA
06paboTku. MNMoBeaeH4Yeckast MOAeNb 3akpennsaeT AUHAMKKY cucTeMbl. Ha Bbixoae aTana npoekTMpoBaHns ? paspaboTka
JaHHbIX, paspaboTka apxuTekTypbl U NpouenypHast paspabotka MC

Tema 2. NakeTbl NpUKNaOHbLIX NPOrpamm.

B kauecTBe MOLyNbHOM CTPYKTYpbl MPOrpamMbl MPUHSATO UCMONb30BaTh OPEBOBULHYIO CTPYKTYpPY. B yanax Takoro
JepeBa pa3MeLalTcs NporpaMMHbIe MOAYNVW, a HanNpPaBeHHbIEe Oyri NOKasblBaloT NOLYMHEHHOCTb MOOYNEN.

B npouecce pa3pabotku Nporpammbl ee MOOyNbHAS CTPYKTYpPa MOXET (DOPMUPOBATLCS M UCNONb30BaTbCS MO-Pa3HOMY
LN onpeneneHns nopsaka nporpamMMmMpoBaHns U OTNaaKM MOLynei, ykasaHHbIX B 3T0 cTpykType. OBbI4HO
paccmatpuBatoTCs ABa MeToaa :

[ meTon BoCXOASWEN PaspaboTKy;
[l meTon HuCxoasWel paspaboTku.

MeTon Bocxoasiuei paspaboTku 3akodaeTcs B cnegytowem. CHavana CTpouTtcst MoflynbHasi CTPyKTypa NporpaMMel B
BUIe OepeBa. 3atem nooyepenHo NporpaMmMmnpyoTCs Moay/v NPOrpamMmbl, Ha4YMHas C MOAYNen CaMoro HUXHEro
YPOBHS, B TaKOM nopsake, 4Tobbl ANs KaX40ro NporpaMMmMpyemMoro Moayns 6biim yxe 3anporpaMmMyMpoBaHbl BCe
MOJLyNU, K KOTOPbIM OH MOXeT obpalatbes. [Mocne Toro, kak Bce MOAYNM NPorpamMMbl 3anporpaMmMpoBaHsbl,
NPOV3BOAMTCS UX TECTMPOBAHKE W 0TNaaKa B NOpsiAKe, B KAKOM BE/IOCb X NMPOrpaMMypoBaHue.

TexHonorvel NporpaMMMpPOBaHNS HE PEKOMEHLYETCS BOCXOASAWMIA NOPSAA0K pa3paboTky Nporpammel No Cneayowmnm
npuYHaM.

[l Kaxpas nporpamma noAuNHSIETCS HEKOTOPBIM BHYTPEHHUM ASt HEE, HO rMoBanbHbIM ANsi ee MOLyNei COOBPaKeHUsIM.
Mpw Bocxoasiuein pa3padboTke aTa rnobanbHas MHGOPMaLUUa Ons Modynein HUXHUX YPOBHEN ellle He sicHa B MOMHOM
obbeMe. HacTo npuxoamTcs nepenporpaMMmnpoBaTb Moy, Koraa yTodHAeTcsl aTa uHgopMaLums.

[ Mpu BocxoosieM TeCTMPOBaHMM NS KAXAOrO MOAYNS MPUXOLMTCS CO3AaBaTh BEAYLLYIO NPOrpamMMy, KOTopas
noaroTasnMeaeT 48 TECTMPYEMOro Mooyns Heo6X0ANMOe COCTOSIHUE UHADOPMALIMOHHON cpedbl U MPOM3BOANT
TpebyeMoe obpalueHne K Hemy. STo NpUBOAUT K 60MblOMy 06beMy OTNaA04HOr0O NPOrPaMMMPOBaHNS.

MeTon Hucxoasiwel pa3paboTky 3aknodaeTcs B cnepytoweM. Kak v B npefbioylieM METOAE cHadYana CTponTCs
MoLynbHasi CTPYKTypa NporpaMMbl B BULE AepeBa. 3aTeM NooyepenHo NporpaMMmpyoTcs Moayv NporpamMmbl, Ha4YMHAS
C BEPXHETO0 YPOBHS. [epexon K NMporpaMMMpoBaHUI0 CNeLyOWEro MOaysi IPOUCXOAUT B TOM Clydyae, ecnu
3anporpamMM1MpoBaH Moayrb, KOTOPbIN K HeMy obpalaertcs. [Mocne Toro, kak BCe MOLYNM NPOrpamMMmbi
3anporpamMM1MpoBaHhbl, MPOM3BOAUTCS UX NMOOYEPELHOE TECTUPOBAHUE 1 OTNALKA B TAKOM Xe MOpsaKe.

MepBbIM TECTUPYETCS rONOBHOM MOAYNb NPOrPaMMbl NMPW TOM COCTOSIHUM UHGPOPMAaLMOHHOM cpelibl, NPy KOTOPOM
Ha4vHaeT BbINOMHATLCS 9Ta NporpaMMa. Te Moaynu, K KOTOPbIM MOXET 0bpallaTbCs FOIOBHOM, 3aMEHSIOTCS X
umuTaTopamu. MiMutatop Mogyns npeacTaBnsieTcsl NporpaMMoit, KoTopasl cUrHanuaupyeT o goakTe obpalueHus K
UMUTVPYEMOMY MOOY/IO.

Mocne 3aBeplueHnsi TECTUPOBaHNS U OTNALKMW FOIOBHOIO M NtoHOro nocnenyowero Moayns npoM3BoauTCs nepexon K
TECTMPOBAHNIO MOOY/EN, KOTOPbIE NPeAcTaBneHbl uMUTaTopamn. [ins aToro MMMTaTOP 3aMEHSIETCS CaMUM 3TM
MoLynem u no6aBnSOTCS MMMTATOPBI TEX MOAYNEN, K KOTOPbIM OH MOXeT obpalatbes. [Mpu 3ToM Kaxablii Takor Moayb
6yLeT TECTMPOBATLCS NPV TEX COCTOSIHUAX UHAPOPMALMOHHOM CPeLbl, KOTOPbIE BO3HMKAIOT K MOMEHTY 06palieHus K
STOMy MOAY/IIO MPY BbIMOMHEHUW TECTUPYEMOV NMporpammbl. Takum 06pa3om, 6onbLoin 06beM 0TNan04YHOTO
NMPOrpaMMNpPOBaHUS NP BOCXOASIEM TECTUPOBAHNN 3aMEHSIETCS NMPOrpaMMMpPOBaHNEM MPOCTLIX MUTATOPOB.

Oc0b6eHHOCTbIO KNnacCn4Yecknx METOA0B BOCXOASILWEN N HACXoaswel pa3paboTok sensietcs TpeboBaHne, 4Tobbl
MomyfbHas CTpyKTypa nporpammel 6bina paspaboTaHa Ao Havana NporpamMMmMpoBaHns Moaynei. 3T1o TpeboBaHme
COOTBETCTBYET BOLOMNanHOMY noaxoay K paspabotke NC. OnHako, He Bceraa [0 NPorpaMMMpoBaHmnst MOayneil MoOXHO
TOYHO U cofepxatenbHo paspaboTaTtb CTPYKTYpY NporpamMmbl. KOHCTPYKTUBHBIA U apXUTEKTYPHbIA NOAX04bl K
paspaboTke nporpamm npennaratT OOPMMPOBaHME MOLYNbHON CTPYKTYPbI B MPOLECCe NporpamMM1MpoBaHns Moaynei.
KOHCTPYKTMBHBIA Noaxon Kk pa3paboTke nporpammbl NPeAcTaBNSET COO0M MOONGUKAUMIO HACXOAAWER paspaboTku,
npwv KOTOPOIA MOOyNbHAS APEBOBUOHAS CTPYKTYpa NporpamMmbl (OOPMUMPYETCS B MPOLIECCe NPOrpaMMUpPOBaHUS MOOYNEN.
PaspaboTka nporpamMmbl Npu KOHCTPYKTUBHOM MOAXOLE HAYMHAETCS C MPOrpaMMMpPOBAHMS FONOBHOMO MOOYNS UCXOOS
13 crneumdukaumm nporpamMmbl B LienoM. Ecnm ata nporpamma 6onblias, BolAENSOTCS NOA3aAuM.

Tema 3. MNMporpammHbie cpencTsa.
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Mporpamma aucumnnvHbl "TexHonoruu paspaboTku nporpamMmmHoro obecnedeHus"; 09.04.03 "MpuknagHas nHpopmaTtuka'”.

I'IporpaMMy onda ee ynpouweHus pa3pa6aTb|Bai0T Nno 4acCTsaM, KOTOPbl€ Ha3blBAKOTCA NPOrpaMMHbIM MOOYNAMI. Takon
MeTon pa3pa60TK|/| nporpamm HasblBakloT MOAY/IbHbIM MPOrpaMMMpoBaHNEM.

MporpaMMHbIA MOgYyb ? oparMeHT OnNMcaHns NpoLecca, 0YOPMISEMbIA KaK CAMOCTOSITENbHbIV MPOrpamMMHBbIA MPOLYKT,
MPUrOLHBIA ANS UCMONb30BaHMS B ONMCAHUSX PasHbiX MPOLEeCcCoB. [porpaMMHbIii MOLyNnb NporpaMmmmpyeTcs,
KOMNWUAMPYETCS U OTNAXUBAETCS OTLENbHO; MOXET BK/IOYATLCS B COCTAB Pa3HbIX MPOrpamm; SBASIETCS CPeLCTBOM
60pbObl CO CNOXHOCTBIO NPOrpamMMm; SIBNSETCS CPeAcTBOM Bopbbbl ¢ Ay6NMpoBaHMEM B MPOrpaMMmMpoBaHnm.

OCHOBHbIMW XapakTepUCTUKaMn NporpaMMHOro Moayns sensiotes [1, 7]:
[ pasmep;

|:| CBA3HOCTD,

[ cuennenme ¢ apyrumn moaynsmu;

[ pyTvHHOCTD.

Paamep mooyns M3aMepsieTcst YUCNIOM COLEPXKAWMXCSA B HEM 0MepaTopoB unu cTpok. Mogoynb He BonXeH BbiTb CAMWKOM
ManeHbKUM Unn cnuwkom 6onbwrm. ManeHbkme Mooynu NPMBOLAT K rPOMO34KOW MOLYNbHOM CTPYKTYpEe NporpamMMbl.
Bonbwwre moaynu HeynobHbI ANs U3YHEHWS U UBMEHEHWIA, MOTYT CYLECTBEHHO YBENNYNTb CYMMapHOE BPEMS NMOBTOPHbIX
TPAHCASALMIA NPOrpaMMbl NPU ee OTNamKe.

OTnapka Moaynsi paaMepoM B OAHY CTPaHuLy MOXeT ObiTb B pasbl NPOoLLe 0TNaaKyu MOLyNs pa3MepoM B O4HY CTpaHULy
U elwe 4-5 CTpPOK Ha Opyroi cTpaHuue. 3T0 CBS3aHO C MPUHLMNAaMU opraHnu3aunmn Yenoseveckon namatu. Ectbe
cBepxonepaTvBHasi NamsiTb, CBA3aHHas, B OCHOBHOM, CO 3peHueM. dTa NaMsiTb MMEeT o4eHb BbICTpPbI AOCTYM, HO O4EHb
mana ? 7-9 nosvuwmii. CywecTBeHHO Honblue onepaTrBHas NaMsiTb, B KOTOPO U NPOUCXOANT BCS OCHOBHAs
MbICTTUTENbHAS [esTeNbHOCTb, HO faHHbIE B HE He MOTYT XpaHUTbCcsa Jonro. HakoHeu, camasi 6onbwas ?
JONroBpeMeHHas namsiTb. YenoBeky HEMpoCTo 3aN0XWTb Tyaa AaHHbIE, HO XPaHSTCS OHW AONTO.

C yCTpOWCTBOM MaMSIT CBSA3AH MPUHLIMM LEHTPaNbHOro 3peHmnsi. YenoBek XxopoLwo BOCNPUHMMAET KaKyo-TO TOUKY U TO,
4TO ee okpyxaeT. Ecnu npu oTnagke nporpamMmel aBTOp OOMXeH 0603peBaTtb Honblue, YeM 0JHY HEBOMbLWYO CTPaHMLYy
TEKCTa, OH HEe MOXET MOSIHOLEHHO BOCTIPUHSITL MPOrpaMMmy - MNCTaTb BPEOHO.

CBSI3HOCTb Moayns - Mepa 3aBMCUMOCTU ero yacTen, BHYTPEHHAA XapakKTepucTuka. Yewm Bblile CBSA3HOCTb mMonoyns, Tem
60nbllie CBA3EW OH CKpbiBaeT OT BHELWHEN YyacTu nporpammobl n 6onblINiA BKNaa B ynpouweHne nporpamMmbl BHOCUT. Ins
OUEeHKN CTeneHn CBA3HOCTN MOoayNnA NCNOoNb3yeTCA CEMb TUMNOB CBA3HOCTU

Tema 5. Mopenu X1U3HeHHOro Lukna nporpamMmMmHoOro obecneyeHus.

O6o6LeHneM Moaeny co3aaHns MPOTOTUMOB SABNSETCS CnvpanbHas MoLenb, B KOTOPOV pa3paboTka NpunoxXeHns
BBIFNSOUT KaK Cepumst nocnenoBaTenbHblx nTepaumnii. Mpu 6onbwom yncne ntepaunii paspaboTtka no aToin Moaenu
HyX[aeTcs B aBTOMarnsaunm BCex NpoLieccoB, NHaye oHa CTAHOBUTCS HES(AEKTUBHONA.

dopmanbHble NpeobpadoBaHns. TOT NOAXOL BKNOYAET pa3paboTky dpopmanbHbix cneundmkauuii NMC v npespalweHue
UX B MPOrpamMmbl NyTeM KOPPEKTHbIX NpeobpasoBaHuii. Ha aTom noaxone 6asnpyeTcst KOMMbIOTEPHAS TEXHONOT S
(CASE-TtexHonorus) paspabotku I1C.

C6opoyHoe nporpammupoBaHue. AToT Noaxoq npeanonaraeT, 4to MG KOHCTPYMpYyeTCs U3 KOMMOHEHT, KOTOpPbIE yXe
cywecTByloT. JlonxHa 6biTb 6ubnMoTeka Takmx KOMMOHEHT, KaxXas U3 KOTOPbIX MOXET MHOFOKPaTHO UCMONb30BaTLCS B
pasHbix [M1C. Mpouecc paspabotku MC npu faHHOM NOAXOAE COCTOUT CKOpee U3 CO0PKM MPOrpamm M3 KOMMAOHEHT, YEM
13 MX NPOrpaMMMpoOBaHmNS

OcHoBHOe HasHauyeHue moaenein XU MNC
I MnaHvpoBaHne 1 pacnpeneneHne paboT mexay paspaboTynkamu, yrpasieHne npoekToMm.
[l O6ecneyenme B3auMoAencTBusl Mexay paspaboTyvrkamm NpoekTa 1 3aKkasymnkom.

[ KoHTponb paboT, oLeHNBaHME MPOMEXYTOUHbBIX Pe3yNbTAaToB 3aAaHHbLIM TpeGoBaHusM. CornacoBaHme
MPOMEXYTOYHbIX PE3YNbTATOB C 3aKA34MKOM.

[I I'IposepKa npaBunIbHOCTN KOHEYHOro NpoayKTa nytemMm ero TeCtTmpoBaHnsa Ha 3an1aHnpoBaHHbIX N COrnacoBaHHbIX C
3aKa34MkKoM Ha60an TeCTOB.

I:l OueHuBaHme coOTBETCTBUS XapakTepucTuk ka4yecTtsa Nnosly4eHHOro npoaykrta 3anaHHbIM Tpe6OBaHVIF|M.
D OnpeneneHme Hal'lpaBﬂeHIAI7I yCOBEpPLWEeHCTBOBAHNA U MOOepHM3aunnm npoaykra.

Ha ceronHsa oCHOBOWM GhopMMpoBaHns HOBOW Mogenu XL ons KOHKPETHOW NprKNanHoi CUCTEMbI SBNSIETCS
mexayHapogHbin ctangapt ISO/IEC 12207 ?ViHdopmMaumoHHas TexHonorus. MNpouecchbl XU3HEHHOro uukna
NMpPOrpamMMHbIX CPELCTB?, KOTOPbIA 3aaeT NoNHbIA HABOP NPOLECCOB, 0XBATHIBAIOLWMA BCE BO3MOXHbIE BUAbI paboT u
3ajau, CBA3aHHbIX C NocTpoeHueM MNC, HaunHas ¢ aHanM3a NPeaMeTHON 06nacTu U KOHYAs N3roTOBNIEHUEM
COOTBETCTBYIOWEro npoaykta. JaHHblid cTaHAapT COAEPXUT OCHOBHbIE 1 BCMIOMOraTebHble NpoLecehl

Tema 6. PaspaboTtka Tpe6oBaHuI U BHelLHee npoekTupoBaHue MMO.

Mon mozensto MO B 0bwem cnydae NoHMMaeTcs oopManvM3oBaHHoe onucaHve cuctemsl 1O Ha onpeneneHHOM ypoBHE
abcTpakuun. Kaxpas Monenb onpenensieT KOHKPETHbI acnekT CUCTEMBI, UCMOMb3yeT Habop AMarpamm 1 LOKYMEHTOB
3aaHHOro oopMaTta, a Takxke 0TpaxaeT TOUKY 3PEHUS 1 SBNSieTCS 06 bEKTOM LesaTeNbHOCTU PasnvyHbIX N0AEN ¢
KOHKPETHBIMU MHTEPECAMU, PONSIMU NN 3a4a4amm.
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"padcprueckne (BU3yanobHble) MOLENV NPEACTaBNAOT COBO cpencTBa ANs BU3yanusaunm, OnncaHns, NPOeKTUPOBaHUS U
JLOKYMEHTUPOBAHUS apXUTEKTYPbI cucTeMbl. PaspaboTka monenu cuctemol MO NpoMbILNEHHOTO XxapakTepa B Takon xe
Mepe Heobxoauma, Kak U Hannyme NPoeKTa NPy CTPOUTENLCTBE BONbLIOrO 3AaHUS. DTO YTBEPXKAEHNE CNPABELNIMBO KakK
B Cly4ae pas3paboTky HOBOW CMCTEMbI, TaK M MPU afanTauuy TUNOoBbIX NPoaykToB knacca R/3 unm BAAN, B cocTtase
KOTOpPbIX TaKXXe UMEKTCS COBCTBEHHBLIE CPEeACTBA MOAENMPOBaHMS. XOpOoLme MOAENN SABNSHOTCS OCHOBOIA
B3aMMOJENCTBUS y4aCTHUKOB MPOEKTa MU rapaHTUPYIoT KOPPEKTHOCTb apXMTeKTypbl. [TOCKONbKY CNOXHOCTb CUCTEM
NoBbIWAETCS, BAXHO pacnonararb XopowmnMm MeTogamm MoaenmpoBaHns. XoTsa MMeeTcs MHOro Apyrux oaktopos, oT
KOTOPbIX 3aBMCUT YCMex NpoekTa, HO Hannyne CTpororo ctaHaapTa s3blka MOAENUPOBaHUS SIBNSAETCS BeCbMa
CYILECTBEHHbIM.

CocTaB Momeneii, UCNoNb3yeMbIX B KaXA0M KOHKPETHOM MPOEKTE, U CTEMEHb NX AETANbHOCTM B 0OLWeEM cnyyae 3aBUCAT
OT cnenyolunx oakTopoB:

CNOXHOCTM NPOEKTUPYEMOW CUCTEMbI;
Heo6X0aMMOV MONHOTLI €8 ONUCAHUS;
3HaHWUIA U HaBbLIKOB Y4aCTHUKOB NPOEKTa;
BPEMEHW, OTBEAEHHOr0 Ha MPOEeKTUPOBaHME.

BuayanbHoe MoaenvpoBaHne okasano 6ornbluoe BvsHue Ha passutie TC MO Boobuwe n CASE-cpeacTB B YACTHOCTM.
Monstne CASE (Computer Aided Software Engineering) ncnonb3ayercs B HacTosilee BPEMS B BECbMA WWNPOKOM CMbICTIE.
MepBoHaYanbHOEe 3Ha4YeHMe 3TOro NOHATUS, OrpaHMYEHHOE TONbKO 3aJadYamMu aBTomaTusaumm paspabotku MO, B
HacToslwee BpeMsl Nprobpeno HOBbLIM CMbICS, OXBATbIBAOWMIA OONBIIMHCTBO NPOLIECCOB XU3HeHHoro umkna Mo.

CASE-TexHonorusi npeacTaensieT coboi CoBOKYNHOCTb MeTo4oB npoekTuposaHus MO, a Takxe Habop
WHCTPYMEHTa/bHbIX CPeCTB, MO3BONAOWMX B HArNSAHOMW hopMe MOAenMpoBaTb NpeaMeTHyo 0651acTb, aHann3npoBaTb
3Ty Modenb Ha Bcex cTaausix paspabotkm n conposoxaeHus MO v paspabartbiBaTb NPUNOXEHNS B COOTBETCTBUN C
VHJPOPMaLMOHHBIMU NOTPeBbHOCTAMM nonb3oBaTenein. bonbwmnHeTBO cywecTeytowmnx CASE-cpencte ocHoBaHo Ha
MEeTo4ax CTPYKTYPHOro unn 06 beKTHO-OPUEHTMPOBAHHOIO aHann3a 1 NPOEeKTUPOBaHNS, UCMOMb3YOWNX crneumuKaumm
B BUIE AMarpamm Unm TeKCTOB LSl ONUCAHUS BHEWHMX TpeboBaHWi, CBS3el MeX oy MOLENSIMUA CUCTEMbI, OVHAMKKU
NMOBEOEHMNS CUCTEMbI M aPXUTEKTYPbI MPOrPamMMHbIX CPEACTB.

Tema 7. CTPYKTYpHbI/ Noaxom K NPOeKTUpOBaHUIO NporpaMMHOro o6ecrneuyeHust.

CTpYKTYpHbIi NOAXO04 K MPOEKTUPOBAHMIO MPOrpaMMHOro obecneyeHms. XapakTepucTka 1 OCHOBHbIE MPUHLMMbI
cTpykTypHoro nogxoga. SADT (Structured Analysis and Design Technique), DFD (Data Flow Diagrams) n ERD
(Entity-Relationship Diagrams) mogenun cTpykTypHoro nogxoaa. KoHuenuun pyHkumoHansHon mogenn SADT. CocTtas
doyHKUMOHanbHon mogenu. lNMoctpoeHne nepapxmu gnarpamm mogenei ctangapta IDEFO. Tunbl cea3ein mexay
PYHKLMSAMMN.

Tema 8. NpoekTpoBaHue N NporpaMmmpoBaHue Moaynen.

Bocxonsiwee npoekTpoBaHue (v NpoekTpoBaHue ?CHIN3Y BBEPX?) OCHOBAHO Ha BblAENEeHUN HECKOMbKMX [OCTAaTOYHO
KPYMHbIX MOLYNEel, peanunsyiowmx HekoTopble oyHKLMM B 06wWeit nporpamme. MNpuv BelAeNneHn Moaynein onmpatoTcs Ha
LOCTYMHOCTb peanuayembiX (OYHKLIMIA 0Jis MOHMMAaHUS, NPOCTOTY CTPYKTYPVPOBAHNUS [aHHbIX, CYLEeCTBOBAHME rOTOBbIX
nporpamm 1 Moaynen ons peannsaumn 3afaHHbix yHKLMUA, BO3MOXHOCTY Nepeaenku CyWecTBYoWNX nporpamMm asist
HOBGbIX Lieneit; nMeeT 3HaveHmne 1 pasmep Byayuero Mmoaynsi. Kaxablii Moay/b Npy BOCXOASILEM MPOEKTMPOBAHUM
AaBTOHOMHO MpOrpamMmpyeTcs, TeCTUpyeTcs 1 oTnaxmeaertcs. [ocne aToro oTaenbHbIe Moaynv 06befMHAITCS B
NOLACUCTEMbI C MOMOLLBIO YNPaBASIOWEro MOLY/s, B KOTOPOM ONpenensieTcs nocnenoBaTebHOCTb BbI30BOB MOLYNE,
BBOJ-BbIBOJ M KOHTPO/b LaHHbIX 1 pe3ynbTaTtoB. B cBoto o4epenb, noacncTeMbl 3aTeM o6beanHsioTcst B 6onee
CNOXHbIE CUCTEMbI 11 B 0BLIMIA NPOrpaMMHbIA KOMMNIEKC, KOTOPbIA NOABEPraeTcs KOMMIEKCHOM 0TNanke ¢ NpOoBEpKOo
NPaBnIbHOCTV MEXMOIYNbHbIX CBA3ENA.

PaCCMOTpeHHbIIZ noaoxon MOXHO pekoMeHOoBaTtb npu pa3pa60TKe He O4€eHb CNOXHbIX NPOorpamm. Ecnn pa3mepbl
noonporpamm Hesenunku, To uenecooépasHo BblOENNTb NoONpPOorpamMmmbl 1 Ha4aTb NporpamMmmpoBaHne C NX COCTaBNEHUA.

OCHOBHbIEe He40CTaTKM BOCXOASILEro NPOeKTUPOBAHNS NPOrpamMmbl NPOSIBASIOTCS B CIOXHOCTM 06beAMHEHNUS MOy nei
B ©MHYIO CUCTEMY, B TPYLHOCTU BbISIBNEHNS 1 UCNPaBNEeHUs OWMBOK, OONYWEHHbIX HA PaHHUX CTaausx paspaboTku
Moaynei. Kpome Toro, oTAenbHble MOAYNN MOTyT cO3AaBaTbcs 6e3 06wero NnpeacTaBneHns o0 CTPYKType BCEen CUCTEMDI,
4TO 3aTPyOHSIET UX 06beanHeHMe.

Insa coznaHnst CNoXHbIX MPOrpamMM MOXHO PEKOMEH0BATb HUCXOASIee NPOEeKTUPOBaHNe, OCHOBAHHOE Ha BblOeNeHUM
B peluaemoli 3aaqe nepapxum ypoBHein 0606weHns. Cxema nepapxmm ypoBHe 0606w eHsl NO3BONSeT NporpaMMncTy
CHayana CKOHLEHTPUPOBaTb BHUMAHWE Ha TOM, YTO HYXXHO caenatb, U IIb 3aTeM ? Ha TOM, Kak 3T0 caenartb.

Benywas nporpamMma 3anucelBaeTcs Kak nporpamMMma BepxHero ypoBHsl, ynpaensiolas BbiaoBamy Mogynei 6onee
HM3KOro ypoBHS. Kaxaplii s moayneli 6onee HU3KOTO YPOBHS, B CBOIO oYepelb, YNpaensieT Bbi30BaMyi Moaynel ewe
6onee HU3KOro ypoBHS. Takoi cnocob NpoeKTUpPOoBaHs NO3BONSET Co3aaBaTb CNOXHbLIE 1 FPOMO3IKNe NporpamMmbl 13
HebonbLlKX NPOCTbIX MOAYNEN: pa3Mep 3a4a4mn 0TpaxaeTcst TONbKO B YMCNe Moaynei 1 ypoBHel 0606LLeHWA.
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I'Ip|/| HUCXOOSLWEM MPOEKTUPOBAHNN NMOABNAETCA BO3MOXHOCTb MCMNOJIb30BaTb BEPTUKA/IbHOE yrNpaBNeHNne B CXeMe
nepapxmn C NCNnoJsib3o0BaHNEM TakmnxX NpaBui: MO4yNb BO3BpaALLaET ynpasieHne Bbi3BaBLUEeMYy; MOLY/b Bbi3blBA€T TO/IbKO
mooynun 6onee HM3KOro YPOBHSA; NPUHATUE OCHOBHbIX peLIJeHI/II7I BO3naraetcs Ha Moaynm MmakCmMasibHO BbICOKOIo ypOBHA.

Tema 9. O6bEKTHO-OPUEHTUPOBaHHbIN NOAXOA, K MPOEKTUPOBAHUIO NPOrPaMMHOro obecneyeHus.

KoHuenTyanbHoM 0CHOBOM 06 bEKTHO-OPUEHTUPOBAHHOMO aHannaa u npoektuposaHus MO (OOAIN) sensieTcs o6 bekTHas
monenb. Ee ocHOBHbIe MpuHUMMLI (AbCTparnpoBaHme, HKaNCynaums, MoaynbHOCTb 1 Mepapxus) U NoHATUS (06bekT,
knacc, aTpubyT, onepaums, HTepdelic 1 ap.) Hambonee 4eTKo cgpopMynupoBaHbl 'paau Bydem B ero
PyHIOAMEHTaNbHOM KHUIe U nocnenyownx paboTax.

BonbwnHcTBo coBpeMeHHbix MeTonoB OOAI ocHoBaHbl Ha ucnonb3osaHmu s3bika UML. YHULUMPOBaHHBbIA A3biK
monenuposarus UML (Unified Modeling Language) npencrasnsiet coboit s3bik Ans onpeneneHuns, npeacTaBneHus,
NPOEKTMPOBAHUS U OOKYMEHTMPOBAHMS MPOrPaMMHbIX CUCTEM, OPraHN3aLNOHHO-3KOHOMMYECKUX CUCTEM, TEXHUYECKMX
CUCTEM 1 Opyrux cuctem pasnuyHon npuponbl. UML conepXxut ctaHAapTHbl HABop Auarpamm u HoTauuii cambix
pa3Hoobpa3sHbIX BULOOB.

UML - aTo npeemHuk Toro nokoneHus metogos OOAT, koTopble nossunmcb B KoHue 1980-x n Havane 1990-x rogos.
CosapaHue UML dpakTmyeckn Havanocb B koHue 1994 r., korga Mpaon Byy u Oxeiimc Pambo Havanm paboTy no
06beanHeHuo nx metonos Booch n OMT (Object Modeling Technique) nog arnnoi komnanuu Rational Software. K
KoHUy 1995 r. oHM co3ganu nepsyto crneumndrkaumio obbeanHeHHoOro Metoaa, HassaHHoro numm Unified Method, Bepcusi
0.8. Toroa xe B 1995 r. k H1UM npucoeanHuncs co3partens metoga OOSE (Object-Oriented Software Engineering) ViBap
SkobcoH. Takmum obpazom, UML sinsietcs npsiMbiM 06beoUHEHEM 1 yHUGOMKaUMen MeTonoB Byda, Pambo n SkobcoHa,
0[HAaKO LOMOJIHSIET NX HOBbIMU BO3MOXHOCTSAMM. [naBHbiMK B paspabotke UML 6binv cnepyowue uenw:

NMpefocTaBnTb NONb30BATENSM FOTOBbIV K MCMONIb30BAHMIO BbIPA3UNTENbHbIV S3bIK BU3YanbHOMO MOLAENMPOBAHUS,
no3BonsoWNi M paspabdaTbiBaTte OCMbICNIEHHBIE MOLENU U 0OMEHMBATLCS UMK;

NnpenycMoTpeTb MEXaHN3Mbl PacIMPSIEMOCTY U creuuannsaumn ans pacwmpeHmns 6a3oBbix KOHLENUWIA;
06ecneunTb He3aBUCKMOCTb OT KOHKPETHbIX S3bIKOB MPOrpaMM1MpoBaHNS 1 MPOLECCOB pa3paboTku.

obecneuntb hopManbHy0 OCHOBY A1 MOHUMAHWS 3TOrO A3blka MOAENUPOBaHNS (A3bIK AONXEH ObiTb OAHOBPEMEHHO
TOYHBIM 1 OOCTYNHBLIM NS NOHUMaHWs, 6e3 nMwHero hopmannamay);

CTUMYNMPOBATb POCT PbiHKA 0O BEKTHO-OPUEHTUPOBAHHBIX UHCTPYMEHTANbHBLIX CPELCTB;
WHTErpupoBaTb Nyylinii NPakTUYECKNin onbIT.

Tema 10. MpoekTnpoBaHue n paspabotka nHtepdcpenca Mo.

NHTepdpelichl SBNSOTCS OCHOBOM B3aVMOLENCTBUS BCEX COBPEMEHHbIX MHADOPMALIMOHHLIX cucteM. Ecnn nHtepdeiic
Kakoro-nmbo o6bekTa (NepcoHanbHOro KoMnbloTepa, Nporpammbl, OYHKLUMK) He 3MeHsieTcst (cTabuneH,
CTaHOapTU3MPOBaH), 3TO AaéT BO3MOXHOCTb MOAMCPMUMPOBATL caM 06bEKT, He NepecTpavBas NPUHLMMbI ero
B3aMMOJENCTBUS C APYrUMU 0O BEKTaMM.

Hanpumep, Hay4mBluch paboTtaTb ¢ oaHoi nporpammori noa Windows, nonb3oBatesnb C NErkocTbio OCBOUT 1 Apyrue ?
MOTOMY, YTO OHW UMEIOT OANHAKOBBIN UHTEPPEVAC.

B BblYMCNNTENBHOM CUCTEME B3aMMOLOENCTBNE MOXET OCyLWwecCTBNATbCA HA NONb30BaTE/IbCKOM, NMPOrpaMMHOM 1~
annapaTtHOM YPOBHSX. B cootBeTcTBUM C 3TON KnaccmcpMKaumeM MO>XHO BblOeNNTb:

WNHTepdpelic nonb3oBatens ? COBOKYMHOCTb CPELCTB, NMPU MNOMOLM KOTOPbIX NONb30BaTenb 0bWwaeTcs ¢ pasnuyHbiMu
yCTpONCTBaMMU.

WHTepdbenc KoMaHOHON CTPOKN: MHCTPYKLIMM KOMMNBbIOTEPY OAalTCA NyTEM BBOAA C KNaBmaTypbl TEKCTOBbIX CTPOK
(komaHg).

["padpmnyeckunin nHTepdenc nonb3osBaTens: NPorpaMmMHbIe PYHKUUN NPeaCcTaBNSOTCS rpadouyeckmmMn aneMeHTamm
9KpaHa.

Lwnanorosblin nHTEPENC

EcTecTBeHHO-A3bIKOBOW MHTEPDENC: NONb30BaTEND ?pasroBapmeaeT? ¢ NPOrpamMMoin Ha POOHOM eMy S3biKe.
dusnyecknin nHTepdenc

Cnocob B3anMoeincTBMS (hn3nNYECKMX YCTPOMCTB. Halle Bcero peyb MOET O KOMMbIOTEPHBIX NMOPTAX.

CerteBoit nHTEpPhElC

LUnto3 (TenekoMMyHuKaLmm) ? yCTPOMCTBO, COELUHSAIOWEE NOKaNbHYI CETb C Bonee KpynHoW, Hanpumep, IHTepHETOM
lnHa (komnbioTep)

Helipo-koMnbloTepHbI MHTEPAPEC (aHrn. brain-computer interface): oTBeqaeT 3a 06MeH Mexay HelMpoHamm n
SNEKTPOHHbIM YCTPONCTBOM MPU NMOMOLWM CneumanbHbIX UMANAHTUPOBAHHbBIX 9N1EKTPOAOB.

NHTepdeiicbl B nporpamMMmnpoBaHnm

NHTepdeinc doyHKUmMM
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VHTepdelic nporpammmnpoBanus npunoxenuii (API): Habop cTaHOapTHbIX BBNMOTEYHbIX METOOB, KOTOPbI
NPOrpaMMnUCT MOXET NCNOMb30BATb AN AOCTYNa K (PYHKLUMOHANBbHOCTU APYrov NporpaMMmel.

Bbi3os yoanéHHbix npouenyp
COM-uHTepgeiic
UuTepdpeiic (OOIM)

Tema 11. TecTupoBaHue, otnapka u céopka MO.

Yuntoieas pa3H006pa3|/|e NCTO4YHMNKOB OLI.II/I6OK, npu cocTaBneHn nnaHa TecTUMpPoBaHUa Knaccmumuupyor owmnbKn Ha
nBa Tmna: 1 ? cuHTakcuyeckue; 2 ? cemaHTU4eckune (CMbICJ'IOBbIe).

CuHTakcmnyeckue owmbkm ? 310 OWMOKM B 3annCy KOHCTPYKLUIA A3blka MPOrpaMMUpPOBaHUS (YMCEN, MEPEMEHHDIX,
OyHKUMIA, BbIpaXeHuil, onepaTopos, METOK, NOAMNPOrpamm).

CemaHTu4eckume owmnbkm ? 370 owmnbkm, CBA3aHHbIE C HENMPABWUIIbHBIM COLEPXAHUEM OEACTBUIA U UCMONb30BAHUEM
HeOoMnyCTUMbIX 3HAYEHWI BENNYMH.

O6HapyxeHne 60MbLWNHCTBA CUHTAKCUYECKMX OWMOOK aBTOMATU3NPOBAHO B OCHOBHBIX CUCTEMAX MPOrpaMMpPOBaHUS.
Mouck e ceMaHTNYeckmx owmbokK ropasio MeHee POpPMann3oBaH; YacTb KX NPOSIBNSETCS NPV UCMONHEHNM NPOrPaMMbi
B HAPYLIEHWSIX MPOLECCa aBTOMaTUHECKUX BBINUCIEHUIA U MHAMUMPYEeTCs b0 Bblaayer AnarHoCTUYEeCKMX CoobILeHN
pabouyein nporpamMmel, TGO OTCYTCTBMEM NeYaTy Pe3ynbTaTtoB U3-3a 6ECKOHEYHOro NOBTOPEHWSI OLIHOM 1 TOW Xe 4acTu
nporpammsl (3aUMKNMBaHUs), B0 NOSBNEHNEM HEMPEAYCMOTPEHHOW CPOPMbI UMK COLepXaHns nevaTy pesynbTaTos.

B nnaH TecTnpoBaHu4 006bI4HO BXOOST cnenyouine stanbl:

CpaBHeH1e nporpaMMbl CO CXEMOI anropuTMa.

BrsyanbHbIA KOHTPOMb NPOrpPaMMbl Ha 9KpaHe AUCNAes UIn BU3yanbHoe N3yvyeHne pacnedarku nporpammbl 1
CpaBHEHVE €€ C OPUrMHANOM Ha NporpamMMHoOM BnaHke. MNepBble ABa 3Tana TECTMPOBAHNS CNOCOBHbI yCTpaHUTb 6onblue
KONMYeCTBO OWMBOK, KaK CUHTAKCUYECKIMX (4TO HE TakK BaXHO), TaK M CEMAHTMYECKUX (YTO O4EHb BaXHO, TakK Kak
NO3BONSET UCKMIOYUTb UX TPYLOEMKUIA NOUCK B NPOLIECCe fanbHenWen oTnaaku).

TpaHcnaums nporpaMmbl Ha MaWWHHBIX A3bIK. Ha 3TOM aTane BbISBASIOTCA CMHTakcuyeckne ownbkn. KoMmnunstopsl ¢
a3blkoB Cu, Mackanb BblAAOT OMArHOCTNYECKOE COOBWEHNE O CUHTAKCMYECKUX OWMNBKax B TMCTUHIE NpOrpaMMbl
(MMCTUHIOM Ha3blBaeTCs BbIXOLHOW AOKYMEHT TPaHCNATopa, COMPOBOXAAIOLWMA OTTPAHCIMPOBaHHYO NporpamMmy Ha
MalMWHHOM $13blKe ? 06 BEKTHbIN MOAYIb).

PenaktupoBaHne BHEWHNX CBA3EN 1 KOMMOHOBKA Nporpammbl. Ha atane penaktnpoBaHms BHELWHWX CBSA3EN
MporpamMMHbIX Modysnie NporpaMmma-peaakTop BHEWHMX CBSA3e, U KOMMOHOBWWK 3a4a4, 0OBHapy>XuBaeT Takue
CUHTaKcu4eckue owmbkm, Kak HeCOOTBETCTBUE YMCTa NApaMeTPOB B ONUCAHUM NMOAMNPOrpPamMMbl U 0BpaWEeHNN K Hel,
BbI30B HECYLIECTBYIOLWEN CTaHOapTHOW nporpamMmbl. Hanpumep, 51 H BMecto 51 N, pasnnyHble anuHbl obwero 6noka
NMamsTh B Bbi3bIBAIOLLEM U Bbi3bIBAEMOM MOAY/E U Psi OPYrvX OWnBOK.

BbinonHeHune nporpammbl. Mocne yCTpaHEeHUA 06Hapy)KeHHbIX TPaHCNATOPOM M penakTopoM BHELWHUX cBsA3en
(KOMI'IOHOBLIJ,I/IKOM 33_}13}4) CUHTAKCUYEeCKNX OWmnBoK nepexonqar K cnegyrouemy arany ? BbIMOMIHEHWNIO nporpammbl Ha 9BM
Ha MallMHHOM s3blKe: nMporpamMma 3arpy>xaetcs B onepaTtnBHyO NamMsAaTb, B COOTBETCTBUE C I'IpOFp&MMOI7I BBOOATCA
MNCXOOHble NaHHble N HA4YNHAeTC4A CHerT. I'Ipo9|BneH|/|e owmnbkun B npouecce Boga NCXOOHbIX OaHHbIX UK B npouecce
cyeTa NpMBOOUT K NpepbiBaHUIO cYeTa 1 Bblaade AnarHoCTu4eckoro coobuieHus pa6oqe|7| nporpammobl. I'IpoasneHVle
owWmnbKKN oaeT NoBo AN BbINONHEHNS OTNaA0YHbIX OEencTBui; OTCYTCTBME Xe coobuieHuin 06 olwmbkax He o3HaAYaeT ux
OTCYTCTBUA B nNporpamme. MnaH TeCTUpoBaHMA BKKOHAET Npn 3TOM NPOBEPKY NpaBuIbHOCTU NOYYEHHbIX Pe3ynbTaToB
NS Kakux-nmbo O0nyCTUMbIX 3HAYEHUN NCXOOHbIX OaHHbIX.

TecTupoBaHve nporpamMmbl. Ecnun nporpamma BeIMOMHAETCS YCMNEWHO, XenaTeNnbHO 3aBepWnTb e UCMbITAHUS
TECTMPOBAHMEM MPY 3a4AHUN UCXOOHbIX AAHHbIX, MPUHUMAIOLMX NPEAENbHbIe A5 NPOrpamMMbl 3HAYEHUS. a TakXe
BbIXOASILME 32 NOMYCTUMbIE NPELENbl 3HAYEHNS HA BXOLE.

KoHTponbHble npuMepbl (TECTbI) ? 3TO crieumanbHO NogobpaHHble 3aaayun, pesdynbTaTthl KOTOPbIX 3apaHee U3BECTHbI MU
MoryT 6bITb onpeneneHbl 63 CyWweCcTBEHHbIX 3aTpar.

Tema 12. ConpoBoxaeHue MO Ha cTapum aKkcnayartauuu.

®a3za aKcnnyaTtauusa n conposoxneHue - npaktndeckoe nMcnosib3osaHme nporpaMmMHOro nsnenus. I'Ipoue,uypbl
conpoBoXnaeHus pernaMmeHTUpyroT COOTBETCTBYOWNMMI CTaHOapTaMn Ongd CHUXeHUa 3aTpat Ha 3TOT BUO OeATEeNbHOCTU.

Uenb conpoBoxaeHns ? obecneynTb yAOBNETBOPEHNE PeanbHbIX NOTPeOHOCTER NoNb3oBaTENS.

LeaTtenbHocTb - pa6OTbI MO BHECEHWIO U3MEHEHWIA B nporpammbl 1 0OKYMEHTAUWUKO O/14 Ppa3BUTUA N COBEPLIEHCTBOBAHUA
pyHKUMOHANbHbIX BO3MOXHOCTEWM NpoOrpamMmMHOro n3nennsa n NoBblleHNsA ero Ka4ectea, No nogaepXneaHMio n3nennsd B
pa60'-|eM COCTOSIHMW U MO NOBbIWEHMIO 3PPPEKTUBHOCTU €ro UCNONb30BaHUS.

ConpoBoxaeHre NPorpaMMHOro U3Lenus B pedynbTaTte BCErna fLaeT U3MeHeHWe nporpaMmHoro npogykta. Wrar,
3aHSATbI CONPOBOXAEHNEM, LONXEH MONHOCTLIO MOHMMATb NMPOrPaMMHbIA NPOOYKT, B KOTOPbIA HEOBXOAMMO BHOCUTb
n3mMeHeHus. B HekoTopbix cnyyasix Tpebyetcs obyyeHune crieLmanicToB Mo CONPOBOXAEHNIO. B npouecce akcnnyatauum
W COMPOBOXAEHNS co3naeTcs [LoKyMEHT, OTpaxatowWwmii MICTOPUIO PasBUTUS NPOeKTa.
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Ha paHHUx cTagmsx skcrnnyataumm CylwecTByeT rapaHTUiiHbIA neprot, Koraa pa3paboTynk CoxpaHseT OTBETCTBEHHOCTb
3a ucnpaeneHme owmnbok B MPOrpaMMHOM MPOOyKTe.

OkoHYaHue rapaHTURHOro nepmoaa OUKCMpyeTcs OKOHYaTeNbHON NPUEMKOW, KpUTepmem KOTOPOW CNy>XKUT yCrelwHoe
BbIMO/IHEHWNE BCEX NPUEMHbIX TECTOB U NOLATBEPXAEHNE BbINONHEHUS BCex TpeboBaHW Nonb30BaTens.

MOMEHT OKOHYaTENbHO NPUEMKM COOTBETCTBYET (DOPMAIbHOW Nepefadye NporpaMmMHOro M3aenus ot paspabotymka K
nonb3oBatento (06bIYHO OpraHM3aLmm).

ConpoBoxaeHre NporpaMMHOro obecrneyeHnst CBA3aHo C BHECEHMEM U3MEHEHUIA B Te4eHe BCero BpeMeHu
MCMONb30BaHNS NPOrPaMMHOrO U3Oenus.

Mpu4rHbI, onpeaensoume HeobXxoAMMOCTb BHECEHUS UBMEHEHW B n3aenve:

- Hanu4ne oWwmnooK,

- n3mMeHeHune TpeboBaHUs NoNbL3oBaTens,

- nosiBneHne 6onee coBepLIEHHbIX 0BWECUCTEMHbBIX MPOrPaMMHBLIX CPEACTB UK TEXHUHECKMX YCTPOMNCTB,
- U3MEHEeHMe OpraHn3aLVOHHO CTPYKTYPbI, YCNOBUI 1 MeToaoB paboThl MONb30BaTeNs.

Tema 13. YnpaBneHue paspabotkon MO.
Crtpyktypa ctangapta FOCT ISO/IEC 12207
MepBbiii pa3gen onucbiBaeT 06nacTb NPUMEHEHUS AAHHOrO CTaHhapTa.

1. HaaHaveHve. YcTaHaenmeaet obuwyto cTpykTypy npoueccos XL, MC, Ha KOTopyto MOXHO OPVEHTUPOBATLCS B
nporpammHoi uHaycTpuun. Onpeaensiet npouecchl, padoTsbl U 3a4a4n, KOTOPblE MCNONb3YHTCA: NpY NprobpeTeHnn
CUCTEMbI, coflepXalleli NporpaMMHble CPeAcTBa, Unn OTAENbHO NOCTABASIEMOro MPOrpaMMHOro NPoaykTa; npw
oKasaHuM NPorpamMMHON yCcnyri, a Takxxe npu nocTaeke, paspaboTke, aKcnayatauum U CONPOBOXAEHUM NPOrPaMMHbIX
NpoayKTOB.

2. ObnacTb pacnpocTpaHeHus. [prMeHsieTcs Npu NpMoBpPETEHUN CUCTEM, MPOrPaMMHbIX MPOAYKTOB 1 OKa3aHUK
COOTBETCTBYIOWMX YCNYT; @ TAKXe Npu NocTaeke, pa3paboTke, aKcnayataumm U CONPOBOXAEHNN NMPOrPaMMHbIX
MPOAYKTOB U NPOrpaMMHbIX KOMMOHEHTOB NMPOrPaMMHO-anmnapaTHbIX CPeACTB.

3. AnanTauus. OnpenensieT Habop npoleccos, paboT 1 3aaay, NpeaHasHaYeHHbIX 418 aganTauum K yCrnoBusiM
KOHKPETHbIX MporpaMMHbIX NPoekToB. MNpouecc aganTtauun 3aknio4aeTcs B UCKNIOYEHNN HEMPUMEHSIEMBIX B YCIOBUSAX
KOHKPETHOro NpoeKkTa NpoLeccos, paboT 1 3aaav.

4. CooteeTcTBMe. COOTBETCTBUE CTAHAAPTY ONPEenensieTcs Kak BbiMOfHEHNE BCEX NMPOLECcoB, paboT 1 3amav,
BbIOpaHHbIX U3 CTaH4apTa B MPoLEeCCe anantaumn, Ans KOHKPETHOrO MPOrpamMMHOro NpoekTa. BeinonHeHre npouecca
unu paboTbl CHATAETCS 3aBEPLIEHHbBIM, KOrAa BbINONHEHbI BCe TpebyeMble Anst HUX 3a4a4M B COOTBETCTBUM C
npenBapuTENbHO YCTAaHOBNEHHBIMUA B [OrOBOPE TPeboBaHnAMN.

5. OFpaHI/ILIeHI/ISI. OnucbiBaet APXUTEKTYPY NpoLecCcoB XMN3HEHHOro LUKKNa NporpamMmHbiX cpencTts, HO He onpenenseT
netanun peann3aunm nnn ebiNnoNHeEHNA pa60T M 3a4a4y, Bxoosuwmx B AaHHblIe npouecchbl

Mog kavectsom NC NPUHATO NOHMMATb COBOKYMHOCTb XapakKTepuUCcTukK, OTHOCALLYIOCA K ero CrnocobHOCTM yOoBNeTBopATb
yCTaHOBNEHHbIM I'IOTpeéHOCTFIM.

O6wenpuHsTON MOLenblo, nexallei B OCHOBe oLeHkM kadecTsa MC, sBnseTcs Moaenb, pernaMmeHTpoBaHHas B
ctranpapte ISO/IEC 9126-1:2001 ?VHgpopmMaumoHHas TexHonorms. OueHka nporpamMMHOro npoaykra. XapakTepucTukiu
KayecTBa 1 PyKOBOACTBA MO MX MPUMEHEHNIO?. B COOTBETCTBMM C faHHbLIM CTaHAAPTOM Moaesb kadecTsa [1C
npenctasnsieT coboit nepapxn4eckyto CTPYKTYpY, COCTOSILLYIO U3 TPEX YPOBHEVA.

1. Xapaktepuctmku ka4ectsa (Lenu) - 70, 4T0 Mbl XoTUM BuaeTb B 1C.
2. ATpunbyTbl KayecTBa - ceoicTBa NC, nokasbiBatowme NpubnnXeHue K Lenu.
3. MeTpuKu - KONMYECTBEHHbIE XapPakTEPUCTUKN CTENEHU HANNYMS aTpubyToB.

BerHMVI YpoBeHb OaHHOW Moaenn npencrtas/ieH WeCTbio OCHOBHbIMU XapakTepuctmkaMmm ka4ectea MC. 910
prHKLI,I/IOHaJ'IbHOCTb, HaneXxHoCTb, NPaKTU4YHOCTb, S(p(peKTI/IBHOCTb, conpoBoXnaemMocCTb 1 MOBUNTbHOCTb.

®yHkUMoHanbHocTb [ 370 cnoco6HocTb MC BLINOAHATL HABOP MYHKLWIA, YAOBNETBOPSIOWMX 33 AaHHBIM NOTPEBHOCTSM
nonb3oBarenei. Habop ykasaHHbIx oyHKLMIA onpeaensieTcs BO BHeWHeM onucanum MNC.

HanexHocTb - 310 cnocobHocTb MNC 6e30TKa3HO BbINONHATL ONpenenéHHble OyHKLMM NPy 3a4aHHbIX YCNOBUSX B
TeYeHve 3aaHHOro Neproaa BPEMEHN C AOCTaTOYHO Honblwoii BeposiTHoCTbio. HanéxHoe MNC He ucknoyaeT Hanuums B
HEM ownbBoK, BaXHO, YTOObI 3TV OWNBKM NPU NPaKTUYECKOM NpumMeHeHun atoro MNMC B 3aaaHHbIX YCNOBUSX MPOSBASANNCH
LOCTATOYHO PenkKo.

NerkocTb npumeHenms [ a1o xapakTepuctukm MC, KOTOPbIE MO3BONSIOT MUHMMI3NPOBATL YCUNMS MONL30BATENS MO
MOArOTOBKE NCXOLHbIX AaHHbIX, MpuMeHeHuto MNC v oueHKe Nony4YeHHbIX Pe3ynbTaTos.

SpcpektneHocTs [l 370 OTHOWEHME ypoBHS yenyr, npenocTasnsiembix MC Nonb3oBaTenio Npu 3aaaHHbIX YCNOBUSX, K
06BEMY MCMONb3YEMbIX PECYPCOB.

ConpoBoxanaeMocTb [ s70 xapaktepucTtumkm MC, koTopble NO3BONAIOT MUHUMN3NPOBATL YCUINS MO BHECEHUIO
N3MEHeHWI Onsi yCTpaHeHUsl B HEM OWMOOK 1 MO ero MoAMUKaLMN B COOTBETCTBUN C N3MEHSIOWMMUCS NOTPEBHOCTAMU
nonb3oBartenen.
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Mo6unbHocTb [ 370 cnoco6HocTs MC 6biTh NepeHeCeHHbIM U3 OLHOI cpebl (OKPYXXEHUS) B APYrylo, B YACTHOCTY, C
OJHOTO KOMMbIOTEPA Ha ApPYrom.

myHKLI,VIOHaJ'IbHOCTb N HAOEXHOCTb SBNSOTCS 0693aTeNbHbIMM XapakTepucTtnkamm Kka4ecrtea Mnc.

PaspaboTka cneundgukaumnm ka4ecTea CBOANTCS K MOCTPOEHUo Moaenu kadectsa 1C. B aToit Mogenu nonxeH 6biTb
nepeyeHb BCEX CBOMCTB, KOTOpbIMM TpebyeTcst obecnednTs MNC, 1 KoTopble B COBOKYNMHOCTM 06pasytoT npuemnemMoe
kayecTtso l1C.

Tema 14. LokyMmeHTauus NMO.

JlokymeHTaums Ha nporpaMmHoe obecneveHne ? 310 4OKYMEHThI, CONPOBOXaatowme nporpammHoe obecnedverue (M0O)
? nporpamMMy Unx NPOrpaMMHbIiA NPoayKT. TN AOKYMEHTbI ONMCHIBAIOT TO, Kak paboTaeT nporpamMa U/unm 1o, kak eé
NCnonb30Barthb.

JokyMeHTUpoBaHMe 3TO BaXHas 4acTb B pa3paboTke nporpaMMHOro obecrneyeHus, Ho 4acTo eli yaensercs
HeooCTaTOYHO BHUMAHUS.

CyIJ.leCTByeT YeTblpe OCHOBHbIX TUNA OOKYyMEeHTauun Ha Mno:

apxX1TeKTypHas/mpoekTHas ? 0630p NporpaMMHOro obecnedeHns, BKoyawmin onucaHne pabodei cpeapl u
MPVHLMMNOB, KOTOPble AOMXKHbI OblTb MCMOMb30BaHbI Npu cosaaHum MO

TeXHMYeckas ? 4OKyMeHTaums Ha KoL, anropuTMmbl, nHTepgoericol, API
nonb3oBartenbckas ? PyKOBOACTBA AN KOHEYHbIX MONIb30BaTENEN, aAMUHUCTPATOPOB CUCTEMBI 1 APYroro nepcoHana
MapKeTUHrosas

ApXuTeKTypHas/NpoekTHas OOKYMeHTauns

MpoekTHas foKyMeHTaumsi 06bIYHO ONMUCHIBAET NPOAYKT B 06wmx yepTtax. He onuckiBas Toro, kak 4yto-nubo bynet
MCMOMb30BaThCS, OHA CKOPEee OTBEYaeT Ha BOMPOC ?rnoyeMy UMeHHO Tak?? Hanpumep, B NPOEKTHOM JOKYMEHTE
MPOrpamMKCT MOXET onrcaTb 0BOCHOBaHKE TOrO, MOYEMY CTPYKTYPbl AaHHBIX OPraHU30BaHbl MIMEHHO TakuM 06pasoM.
OnuncbiBalOTCS NPUHKHBI, NMOYEMY KaKOM-NBo KNnacc CKOHCTPYMPOBAH OnpenenéHHbiM 06pa3oM, BbiOENSaOTCS NaTTepHbI,
B HEKOTOPbIX Clydasx Aaxe [aloTCs Uaen Kak MOXHO ByneT BbiNoNHWTb ynyylWweHus B fanbHelwem. Huyero ns atoro He
BXOAMT B TEXHUYECKYIO WNIN NMONb30BaTENbCKYIO LOKYMEHTaLMI0, HO BCE 3TO LECTBUTENbHO BaXHO A/ MPOeKTa.

TexHunyeckas OOKyMeHTauuns

OTO UMEHHO TO, 4YTO nogpasymesaroT nog TepMMHOM OOKYyMeHTaunsA 60/bWNHCTBO nporpamMMnNCTOB. |_|pl/l co3gaHnun
nporpammbl, 0OOHOro NnLb Koaa, Kak npaskno, HeJoCTaTO4YHO. JlonxeH 6biTb npenocrtaeneH HeKOTOprVI TeKCT,
onvcbiBarowWwmii pa3nnyHble acnekTbl TOro, 4710 MMEeHHO oenaet KoA. Takas OOKyMeHTauna 4acTto BKNo4YaeTca
HenocpencTseHHo B WCXOIHbIN KoL 1K npenocrtaBndeTcsa BMectTe C HUM.

MonobHas fOKyMEHTaLMs MMEET CUMbHO BbIPAXEHHbI TEXHUYECKMX XapakTep U B OCHOBHOM UCMONb3yeTcs AJist
onpenenexHns n onucaHns API, CTpyKTyp AaHHbIX 1 anropuTMOB.

YacTo npu cocTtaBneHnm TEXHNYECKON AOKYMEHTaLUMM NCNONb3YI0TCS aBTOMaTU3MPOBaHHble CpeacTea ? reHepartopbl
OOKyMeHTauun. OHnu nony4yatroT MHcpopmaumo N3 cneunanbHbiM 06pa30M OC*)OpMJ'IeHHbIX KOMMEeHTapunes B NICXO0HOM
KofZe, 1 CO30atoT CrpaBoYHbIe PYKOBOLCTBA B KAKOM-NMO0 chopmate, Hanpvmep, B Buge tekcta nnm HTML.
Mcnonb3oBaHune reHepartopoB OOKyMeHTauun N JOKYMEHTUPYOWNX KOMMEHTapmnes MHOrMMn nporpamMmMmncTamm
I'IpVISHaéTCﬂ y,£l,06HbIM CpencTBoMm, No pasnvHbIM MPUYNHaM. B 4aCTHOCTW, NPK TaKOM noaxone AOKyMeHTauuna AaBndeTca
4aCTblO MCXOOHOro Kona, h 0OHN N 1€ XXe MHCTPYMEHTbl MOTYT MCMONb30BaTbCA ANA CﬁOpKI/I nporpammbl n
OLHOBPEMEHHOM CO0PKM [OKYMEHTALMM K HE. DTO TaKXe ynpoLaeT NoanepXKy AOKYMEHTALMW B aKTyaibHOM
COCTOSAHUN.

Tema 15. Paspa6oTka u cTaHaapTU3auus MHPOPMAaLLMOHHbIX TEXHONOTUM.

CranpapTt B T onpenensitoT kak obuwenpuHsiTole TpeboBaHus, NpeabaBisieMble K TEXHUYECKOMY, MPOrPaMMHOMY,
MHADOPMALIMOHHOMY U MHOMY obecrnedyeHmnto, KoTopble 06ecneymBatoT BO3MOXHOCTb CTbIKOBKM U COBMECTHOI paboThbl
cuctem. Pasnnyator:

cTaHOapThbl fe-tope (06bSBNEHHbIE U MPUHATHIE 0PULIMATBHO);
cTaHmapThbl fe-0pakTo (He OCPOPMIEHHbBIE B BUAE LOKYMEHTA, HO MPYMEHSIEMbIE HA NMPaKTUKE).

B obnactu TpPaonUMOHHOro ?MaTepmaanoro? npon3eoacTea AaBHO CnoXuMnacb CUCTEMA NOAOEPXKN U cornacoBaHns
CTaHOapToB, a B obnactu NHJOOPMaLIMOHHbIX TEXHONOrMA MHOroe elwé npencTonT coenartb.

MonynsipHoe nporpaMMHOe obecrneyeHre He 3HAET rPaHNL, TEPPUTOPWIA U BOCTATOYHO BLICTPO pacnpocTpaHseTcs no
BCEMY Mupy. [103TOMY Ha HALMOHaNbHOM, MEXKOPMNOPATMBHOM M MEXAYHAPOLOHOM YPOBHSX BCE valle TpebyeTtcs
1Cronb3oBaHmne 0bWmnx (YHUPMLMPOBAHHBIX) MEXOYHAPOAHbIX CTaHAaPTOB.

BaxHo 0TMeTUTb aKkTMBHOE Ucnonb3oBaHune HTepHeTa npu paspaboTke CTaHOaPTOB, B KOTOPOW NPUHUMAIOT yyacTue
MHOrVe opraHv3auum 1 CrneunanucTbl X PasnuyHbIX CTpaH. 1o TENEKOH(EPEHUMM C OMCKYCCUsSMM MO Hambonee
BaXXHbIM BOMPOCaM; 3NEKTPOHHOE FONOCOBAHMNE MO YTBEPXKAEHMIO NMPOEKTOB CTAaHAAPTOB HA Pa3HbIX CTaANsX
paspaboTku BNNOTb 4O CTaTyca MeXAyHapo4HOro CTaHAapTa; OpraHn3aums O4YHbIX CEMUHAPOB N KOHGDEPEHLINIA;
opraHu3auus NofHOro NeKTPOHHOro apxunea, LOCTYMHOro Mo CeTy.
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Pa3Butne MHMOPMALMOHHBIX TEXHONOMMIA CBSI3aHO C HALMOHASIbHBIMU 1 MEXAYHAPOAHbIMUA CTaHOAPTaMu.

Mex oyHapoHble cTaHaapTbl CO30alTCs Ha OCHOBE WeCTU NPUHLUMMOB, onpeeneHHbIX BceMypHon Toproeoi
opraHnsauuei (BTO): oTKpbITOCTb, NPO3PaYyHOCTb, HEMPEAB3STOCTb U coBMoaeHNEe KOHCEHCYCa, 30DIEKTUBHOCTb U
LenecoobpasHoCTb, COrNacoBaHHOCTb U HALLENEHHOCTb Ha pasBuTue.

B Poccun cospnaéres otedecTBeHHas HopmaTueHas 6asa B 061acTy MHGPOPMALIMOHHBIX TeXHonorui. Ons
CTaHOapTU3aumMmn MHGPOPMALIMOHHBIX TEXHONOMMA, MH(POPMaLVOHHO-TEIEKOMMYHUKALIMOHHBIX CUCTEM 1 MPOEKTUPOBaHMS
VHCPOPMAaLMOHHBIX CUCTEM B CTPaHe CO34atoTCs HauMoHanbHble CTaHAapThl U ApYre HOpMaTUBHbIE LOKYMEHTbI. OHu
onpenenstoT oyHaamMeHTanbHble obwue npouenypbl, NON0XEHUs 1 TpeboBaHUS, KOTOpble MOTYT BbiTb MCMONb30BaAHbI B
pasnuyHbIX NpeaMeTHbIX obnacTax aeatenbHocTy. CylecTByOT CneumnannavpoBaHHble opraHusauumn: BHUWcTannapr,
ocTexkommccun Poccun n aop.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosiTenbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHy0, Hay4HYO 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AucunninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB heaepanbHoro rocyjapCTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe oUeHOYHbIX CPeACcTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHUPYEMBIM Pe3dynbTatamM 06y4eHUs Mo JUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTs, BKOYas TpeGOBaHI/IFI, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTataM, 3adaHns pa3/IndHbIX TUMOB.

DOHLI OLEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHbI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYMHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6GnbnnoTekoil.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Bukunenus - http://ru.wikipedia.org

UHTepHeT-XypHan no UT - http://www.rsdn.ru

NHTepHeT-n3naHue o BbICOKUX TexHonorunsx - hitp://www.cnews.ru/
NHTepHeT-nopTan obpasosatenbHbix pecypcos no UT - http://www.intuit.ru
KoMmnbloTepHas sHumknoneaus - http://www.computer-encyclopedia.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn B xone NeKLUMOHHBIX 3aHSATUI BECTU KOHCNEKTUPOBaHWE y4ebHoro

MmaTtepuana. ObpalaTtb BHUMaHWE Ha KaTeropuu, oopMyMpoBKY, packpbiBatowme
coaepxaHue Tex UM NHbIX SBNEHNIA 1 MPOLIECCOB, HAaY4YHbIE BbIBOAbI 1
npakTU4yeckme pekoMeHaauum, NonoXMTENbHbIA OMbIT B 0PaTOPCKOM NCKYCCTBE.
XenaTenbHo ocTaBuTb B paboymnx KOHCMEKTax MnoJsisl, Ha KOTOPbIX AenaTb NMoMeTKy
13 PEKOMEH0BaHHON NnTepaTypbl, LONONHAOWME MAaTepyan NPoCylWaHHOM
NeKkumMn, a Takxe noayvepkmearolLme ocobyto BaXXHOCTb TEX U UHbIX
TEOPETNYECKMX NMONOXEHNI. 3aaBaTb NPenofaBaTenio yTOYHSIOLWME BOMNPOChI C
LieNblo YSICHEHWS TEOPETUYECKMX MONTOXEHWIA, PA3PELIEHNS CMOPHBIX CUTYaLIWIA.

npaktudeckue | MNpwu Boibope coaepxaHns n o6bema nabopatopHbix paboT crenyeT UCXoauTb U3

3aHATUS CNOXHOCTM y4ebHOro Matepviana afisi YCBOEHUS!, U3 BHYTPUNPEOMETHbIX 1 MEXMNPeOMeTHbIX
CBSI3€M, U3 3HAYUMOCTU N3yHaeMbIX TEOPETUHECKNX MONOXEHUN ONS NPEeACTOsWeiR
NpPodheccrMoHanbHOM NesiTEeNbHOCTM, U3 TOr0, KaKoe MECTO 3aHNMaeT KOHKpeTHas paboTta B
COBOKYMHOCTM labopatopHbiX paboT 1 X 3HAYNMOCTY 47151 DOPMUPOBAHNS LIETOCTHOIO
MpencTaB/ieHnsl 0 CoaepXaHun y4ebHOW OUCUMUMNMHBI.
Mpw nnaHmpoBaHMmn nabopaTopHbIx paboT cnemdyeT y4nTbiBaTb, YTO HAPsOy C Beoywei
OMOAKTUYECKOW Lenbto (MoATBEPXAEHNEM TEOPETUHECKMX MOMOXEHNIA) B XO4€ BbIMO/HEHMS
3a4aHuiA y CTYAEHTOB CPOPMUPYIOTCS NPaKTUYECKNE YMEHNS 1 HaBblKi 06palleHns C pasinyHbIMK
npubopamm, yctaHoBKamu, nabopatopHbIM 060pynoBaHMEM, annapaTtypoii, KOTopble MOryT
COCTaBMATb 4aCTb NPOYECCUOHANIbHOW NPaKTUHECKOM NOArOTOBKU, a TakXe
nccnenoBaTenbckue yMeHus (HabnonaTb, CpaBHMBATDL, aHANM3MPOBATb, YCTaHaB/IMBATD
3aBUCUMOCTY, AenaTb BbiBOAbl 1 0606LEHMSsl, CAMOCTOSITENIbHO BECTM UCCNenoBaHne, 0POPMASTb
pesynbTaThl).
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTensHas pabota ctyneHToB (nanee, CPC) ? nnaHupyemas yuebHas,
TenbHas Hay4HO-uccnegoBatenbckas paboTta CTyIeHTOB, BbINOHSEMas BO BHeAyIMTOPHOE/(ay ANTOPHOE)
pabota BPEMS MO 3a4aHWIO U MPU METOANYECKOM PYKOBOACTBE

npenonasartens, Ho 6e3 ero HeNOCPeACTBEHHOMO yHacTUs (BO3MOXHO YacTUYHOE

HEeNoCcpeACTBEHHOE y4acTne nNpenonasarens npy CoOXpaHeHUn BeayLen ponm

CTYOEHTOB).

Llenbio CPC aBnsetca oBnageHne oyHaaMeHTaNbHbIMA 3HAHNSMUA,

npodeccmoHanbHbIMM YMEHUSIMU 1 HABbIKaMK No npodounto Byayuwei

crneumanbHOCTU, OMNbITOM TBOPYECKOW, MCCNEROBATENLCKOW AeATENbHOCTMH,

pasBUTUE CaMOCTOSATENbHOCTU, OTBETCTBEHHOCTM U OPraHN30BaHHOCTY,

TBOPYECKOro NoaxoAa K peweHuo npobnem y4ebHOro u npogoeccrnoHansHoro

YPOBHef.

3apnaun CPC:

cucTeMaTmM3auns u 3akpenneHne nonyYeHHbIX TEOPETUYECKNX 3HAHUIA 1

NPaKTNYECKMX YMEHWUIA CTYLEHTOB;

yrnybneHue n paclwmpeHne TeopeTMyeckoin NoLroToBKY;

POPMUPOBAHNE YMEHWI NCNONb30BaTb HOPMATKBHYIO, MPABOBY!HO,

CMpPaBOYHYIO OOKYMEHTALMIO U CNeUManbHyo nnutepaTypy;

pasBUTME NO3HABATENbHbBIX CNOCOOHOCTEN N aKTUBHOCTU CTYAEHTOB!

TBOPYECKON MHMLMATUBbI, CAMOCTOSTENBHOCTMW, OTBETCTBEHHOCTY U

OpraHvM3oBaHHOCTY;

(POPMMPOBaHME CAMOCTOSATENBHOCTM MbILWIEHUS, CNIOCOBHOCTEN K

€camopas3BuUTMIO, CaMOCOBEPLIEHCTBOBAHMIO 1 camopeannsauuu;

pasBuNTUE UCCNENOBATENbCKNX YMEHNIA;

MCMNONb30BaHWe Matepuana, cobpaHHOro 1 NONyYeHHOro B X04e

CaMOCTOSTENbHbIX 3aHATU Ha NPAKTUYECKUX 3aHATUSX, MPU HanncaHum

KYPCOBbIX 1 BbIMYCKHOM KBanMgprKaLMoHHON paboT.

9K3aMeH MonroToBKy K 3K3aMeHy (3a4eTy) LenecoobpasHo HavaTb ¢ NnaHMpoBaHus 1 nogbopa nutepaTypsl.
Mpexpae Bcero, cneayeT BHAMATENbHO NepeynTaTth y4ebHyo NporpamMmy 1 NporpaMMHbIe BOMPOCH
LNs MOArOTOBKM K 9K3aMeHy (3a4eTy), 4ToObl BblOAENNTb U3 HUX HaUMeHee 3HakoMble. [lanee AonXeH
cnenoBaTh aTarn NOBTOPEHUSI BCEro NPorpaMMHoro Matepmana. Ha aty paboty LenecoobpasHo
oTBecTn Bonblyto YacTb BpeMeHWU. Creaytowmm 3Tanom siBnsieTCsl CaMOKOHTPOMb 3HAHWS N3YHEHHOMo
mMartepwuana, KoTopblii 3aKto4aeTCs B YCTHbIX OTBETAX Ha NPOrpaMMHbIE BOMPOCHI, BIHOCKMbIE HA
aK3aMeH (3a4eT). Teaucbl 0OTBETOB Ha Hanbonee CNoXHbIe BOMPOCHI XenaTenbHO 3anncatb, Tak Kak B
npouecce 3annucu BKIOHaTCA OONONHUTENbHbIE MOTOPHbIE PECYPChI NaAMSTW.

Jlntepatypa Ons noaroToBkM K aK3aMeHy (3a4eTy) pekoMeHayeTcs npenogasarenem 1 ykasaHa B
nporpamme Kypca.

OCHOBHbIM UCTOYHMKOM MOAFOTOBKY K 9K3aMEHY (3a4eTy) SBNSETCS KOHCMEKT NeKUMiA. YuebHblii
marepwuan B nekuun 0aetcs B CUCTEMATU3NPOBAHHOM BMAE, OCHOBHbIE €ro NONOXEeHMS
JeTanManpyoTcs, NOAKPennAoTCS npumepamu. NpaennbHO COCTABNEHHbIA KOHCNEKT NeKLUMIA
COOEPXUT TOT ONTUMANbHBIA 06 bEM MHGPOPMALIMU, HA OCHOBE KOTOPOrO CTYEHT CMOXET
npenctaButb cebe Becb y4ebHbIli Matepuan.

Cneﬂ.yeT TOYHO 3anoMMHATb TEPMUHbI N KaTeropum, NOCKONIbKy B UX onpeneneHnsax cogepxarcs
Npn3Hakuy, no3eondrowne yaCHUTb X CylWHOCTb 1 OTNTUHUTDb 3TU NOHATUA OT OPYrux.

B xone noaroToBkM K 9K3aMeHy (3a4eTy) CTydeHTam Heobxoammo obpalarte BHUMAHNE He TOMbKO Ha
YPOBEHb 3aNMOMUHAHUS, HO 1 HA CTEMEHb MOHUMAaHWS. A 3TO LOCTUraeTCs He MPOCTLIM 3ay4UBAHVEM,
a YCBOEHMWEM MPOYHbIX, CUCTEMATU3NPOBAHHBIX 3HAHWIA, aHANUTUYECKM MbILNEHUEM.
CnepoBatenbHO, HENOCPEACTBEHHAS NOArOTOBKA K 9K3aMeHy (3a4eTy) AONXHa B pa3yMHbIX
MPONOpPLMsX CoYeTaTb W 3aroMUHAHKE, U NOHMMaHWe NPOrpaMMHOro Matepuana.

B aTot nepunon none3HbiM MOXeT ObITb o6u.\eH|/|e CTyOEeHTOB C npenogasartendMm no gucunnnnmHe Ha
rpynnosbiX N HOMBUAOYyanbHbIX KOHCYNbTaUunAX.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIiM nnaHom no HanpasneHuto 09.04.03
"MpuknagHas uHgopmaTrka" n marmcTepckon nporpamme "ViHgpopmMaLmoHHast 6e30MacHOCTb 9KOHOMUYECKMX CUCTEM".
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 18 ns 18.




