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Pabouas nmporpamma aucuuiinebl «lIporpamMmHas MH)XEHEpHUs» COCTaBlIEHA B
COOTBETCTBHUH C (heepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
Bpiciero  oOpazoBanust (PI'OC BO) mno  HampaBieHHIO  MOATOTOBKHU
02.03.03Maremarnueckoe oOecrieueHue u aIMUHHACTPUPOBAHHE
UH(GOPMAIIMOHHBIX CHCTEM.

[Iporpammy coctaBmi: A.H. [loneraiikun, nou. kad. UT, k.T.H., A01I.

MOAMHUCH

PaGouast nporpamma gucruiuinasl «IIporpaMmmHuast HHKEHEpHs» YTBEPKICHA Ha
3acefganuu kadeapbl ”HGOPMAIIMOHHBIX TEXHOJOTHM POTOKOJ Nel5 ot «14» mas
2025r.

3aBenyromuii kadenpoi (pazpadboTunka)
B. B. [logkon3un

HIOAIIUCH

PaGouast mporpamma o6cyxaeHa Ha 3acefaHiu Kadeapbl THPOPMAIMOHHBIX
TexHoaorui npotokoa Nel5 ot «14» mas 2025r.
3aBeayrommii kadeapon (BbIMycKaroiei)

B. B. [lonkon3un

MIOAIIHNCH

VYTBepk/IeHa Ha 3aCeJaHNH YUYEOHO-METOAMYECKOM KOMUCCUH (paKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTUKU MPOTOKOI Ned oT «23»
mast 2025 r. L
[pencenarens YMK ¢akysbrera -
A. B. KoBasieHko

noAIucCh

Penensenrsr:

bermapsu M. E., [Ilpopektop mo yuebnoit pabore, KpacHomapckuii
koonepatuBHbIi MHCTUTYT (prman) AHO BO Ilentpocoro3a PO «Poccuiickuii
YHUBEPCUTET KOOTIEPAITU

Py6moB Cepreii EBrenbeBud, kanauaat Gpu3nKo-MaTeMaTHYECKUX HAYK, TOTICHT
kadeapsl matematuaeckoro monenupoBanns GI'BOY BO «Ky6I'Y»



1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 Ileanb ocBOEHUS JUCITUILIHHBI

Henbto kypca siBisieTcs GOPMUPOBAHUE Y CTYACHTOB 3HAHWUN, YMEHUH U MPAKTUYECKUX
HABBIKOB CO3J]aHUSl KAdeCTBEHHOro mnporpammuHoro obOecnedenus (I10) mnma pemeHus
MOCTaBJICHHBIX 3a/1ay, OpraHu3alluu MPOTrpaMMHOrO mpolecca co3fanus cnenuansHoro [10, a
Takke (OPMUPOBAHHE y CTYACHTOB 3HAHWUH, YMEHUH W MPAKTUYECKUX HABHIKOB B 00JIACTH
aHaJIM3a U CUCTEMHOIO MpPEJCTaBICHHUs] OOBbEKTOB U MPOIECCOB B pasHbIX cepax HApOAHOTO
X03sCTBa M pa3pabOTKH MPOEKTHBIX pemieHunit nmo cozganuto I10 ¢ ydyerom 3amau Oymymieit
npohecCuoHaNBHOM NeSTeNbHOCTH.

[Ipeamerom yueOHON AUCHUILIMHBI SBISIOTCS METO/bI, MOAXOAbl U MHCTPYMEHTAJIbHbIE
CpeICTBa MPOrpaMMHON MH)KEHEPHUH [0 OpraHu3allid MpOrpaMMHOrO IMpolecca, B TOM YHCIe
METOJIbI, TOAXOABl W  HWHCTPYMEHTAJIbHBIC  CpPEJACTBA  YIpPABICHUS  TPEOOBAHUSIMH,
koHpuryparmueit, kadecteoM u BHeapenueM [10, a Taxxe TexHonoruu paspadorku [1O Ha Bcex
JTanax >KMU3HEHHOTO IIUKJIA.

1.2 3agauu AUCHMIVINHBI

Jucuuminza «IIporpammHuast HMHXEHEPUS» paccMaTpuBaeT METO/IbI U
MHCTPYMEHTAJIBHBIE CPEICTBA MPOrPaMMHOM WHXXCHEPUHM I PEUICHMs 3azad  Co3JaHus
Ka4eCTBEHHOTO MPOTPaMMHOTO OOeCTeYeHHs B Pa3HBIX cdepax IesTeIbHOCTH YeJIOBEKa C
IPUMEHEHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX U KOMIBIOTEPHBIX TEXHOJOruil. 3agayamu
JUCLIUIUIMHBL SBJSIETCSL IOJydyeHUE IMpejacTaBieHuss o xkuzHeHHoMm 1ukie [1O, a Ttaxke
npruoOpeTeHre HaBBIKOB NPUMEHEHUs 3HaHMM M ymeHud ans cosznanus I1O, oTBeuaromiero
TpeOOBaHUSM COBPEMEHHOTO OU3HEca.

N3y4aroTcsi OCHOBHBIE IOHATHS, METOAbl W MOJAEIU IPOrPaMMHON WHIKEHEPHH,
COCTaBJISIOLIME Mpoliecca pa3pabOTKU IPOrpaMMHOI0 00eCieueHusl, yIpaBieHe TpeOOBaHUIMU
K [IPOrpaMMHOI cucteme, KOH(PUIypaloOHHOE yIpaBIeHUE IPOrPaMMHBIM IPOJTYKTOM, METO/IbI,
CHOCOOBI W TOPSAOK TECTHPOBAHUS MPOTPAMMHOTO OOECIEUEHUs, YIPABICHHE BEPCHAMU M
coopkamu. PaccmaTpuBaloTCsT M NPUMEHSIOTCS Ha IPaKTHUKE METOJbl, CIOCOOBI U
MHCTPYMEHTAJIbHBIE CpEJCTBa Uil aHalu3a MpPEeAMETHbIX o0yacTed, MOCTaHOBKM 3ajaud,
dopmynupoBaHuss TpeOOBaHMH K TNpPOrpaMMe, KOMIMJIATUBHOM COOPKM M TECTUPOBAHUS
CHEIHAJIbHOTO MPOrPaMMHOI0 00eCIedeHUs ISl SKOHOMHUKHU M COBPEMEHHOI0 OM3HEeca.

1.3 MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnunnuna «IIporpamMmmMHas mHxkeHepus» otHocuTcs kK «K.M.KomriuiekcHbie MOyin»
bnoka 1 «/luctunnuael (Moxynn)» y4eOHOTO MIaHa.

1.4 IlepedyeHp NMJIAHMPYeMbIX Pe3yJbTATOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpMUPOBAaHUE Y
00yYaromuxcst CIeIYIOIUX KOMIETEHIIHA:
YK-2 Crnoco0eH onpeaejsiTb KPYr 3a/1a4 B paMKax NMOCTABJIEHHOM 1€ ¥ BLIOUPATH
ONTHMAJIbHBIC CNOCOOBI MX PpelIeHHsl, HCXOAA W3 JeHCTBYIOIIMX INPaBOBBIX
HOPM, HMEIOILIHUXCSH PECYPCOB M OrPaHUYEHHU I

HJI-1.YK-2 Ilonumaem cywynocms npagosvlx HOpM, Uenu U 3a0a4u HOPMAMUBHBIX
npAagoswvIX aKmoe
3namo Memooonozuu  paspabomku npocpammHo20 obecnevyeHus U MexHOoLo2UU
nPOCPAMMUPOBAHUSL

Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memooonozusn 6edenus 00OKyMeHmoobopoma 6 OpeaHu3aAyusx
Memoovlr u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHUNl U
paspabomox

Ymemo IIposooums ananus ucnonneHus mpeooeaHuil



Bnaoempo

HT-2.YK-2

3name

Ymems

Braaoemw

HT-3.VK-2

3namep

Ymems

Braoemw

HJT-4.YK-2

3nameo

Buvipabamuvieams éapuanmul peanruzayuu mpebosanuii
Ilpumensams HOpMAMUBHYIO OOKYMEHmMayuro 6 coomeemcmeayioujeli obracmu
SHaHUull
Ananuz  6ozmodicHocmell  peanusayuu  mpebOBAHUN K NPOCPAMMHOMY
obecneuenuro
Coenacosanue  mpeboganuii K  HPOSPAMMHOMY  obecneueHuio ¢
3aUHMeEPecoBAHHbIMU CHOPOHAMU
Ocywiecmenaem nouck HeoOX00UMOIU npaeosoil ungpopmayuu 01
peuienus npogheccuonHanbHvIX 3a0au
Hucmpymenmsi u memoOosi eepugpuxayuy Cmpykmypvl RpOSpaAMMHO20 KOOd
Memooonozusn 6edenust 00KyMeHmoobopoma 6 OpeaHu3ayusx
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
paspabomox
I1Iposodums ananusz ucnonnenuss mpeboeanul
Buvipabamvieams éapuanmul pearuzayuu mpebosanuii
I1Iposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX pelleHUll
Ipumensimo HOpMAMUBHYIO OOKYMEHmMAayuro 6 coomeemcemayioujell obracmu
3HaHUU
Ananuz  8ozmodicHocmell  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneyenuio
Coecnacosanue  mpeboganuii K NPOSPAMMHOMY  ObecneueHuro ¢
3aUHMeEPeco8AnHbIMU CHIOPOHAMU
Hcnonvzyem npunyunvl RpoeKmMHOU MemoO0ON02UU 011 pPeUuleHUsn
npogheccuonanvuuix 3a0ay
Memooonoeuu paspabomxu npocpammHo20 o0becneueHusi U MexHOLocUU
npOCPAMMUPOBAHUS
Hucmpymenmol u memoOowt sepughuxayuu Cmpykmypuvl npoSpammHo20 Kood
Lenu u 3a0auu npooOUMbLX UCCIeO08aAHUL U PA3PAOOMOK
Memoowsl ananuza u 0606weHUss OMeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomegemcemayioujeti 001acmu Uccie008aHull
Memoodvl u cpedcmeéa NAAHUPOBAHUSL U OPSAHU3AYUU UCCTeO08AHUL U
paspabomox
Buvipabamuvieams éapuanmel peanruzayuu mpeb6osanuil
I1Iposodums oyeHky u 060cHo8aHUe PEKOMEHOYEMBIX peuleHUll
Ipumensimo HOPMAMUBHYIO OOKYMEHMAayuro 6 coomeemcmayioujeli oonacmu
SHaHUU
Ipumensimo MemoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu
Ananuz  8o3modcHOcmell  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneuenuio
Oyenka epemenu U mpyooemMKOCMU pearu3ayuy mpebosanuti K npocpammHoM)y
obecneyenuio
Coecnacosanue  mpeboganuii K NPOSPAMMHOMY  ObecneueHuro ¢
3auHmMepeco8anHbIMU COPOHAMU
Coéop, obpabomka, aumanuz u o00006ueHUe NEPEO0BO2O OMEYEeCMBEHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCmayoujeli 001acmu UCC1e008aHUlL
HeamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMuYecKo2o xapakmepa,
npeononazanuwux 6vl00p U MHO2000pasue aKmyaabHblX CHOCOD08 peuleHUs]
3a0ay
Boibupaem onmumanvnolii cnocoé pewienus 3a0ay, UMEIOUUXCA
pecypcoé u ozpanuueHuil, OUEeHKU PUCKOE HA O0CHOGE NPOEKMHO20
UHCmMpyMeHmapus
Memooonocuu paspabomku npocpammHo20 o0becneyeHusi U MexHOI0UU



NpOCPAMMUPOBAHUS
Hucmpymenmsi u memoOosi sepugpuxayuy Cmpykmypvl RpOSpAMMHO20 KOOd
Lenu u 3a0auu npooOUMbLX UCCIeO08AHUIL U PA3PAOOMOK
Memoovl ananuza u 0606wWeHUss OMe4yecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeememayoujeti 001acmu Uccie008aHull
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
paspabomox

Ymemo Buvipabamuvieams éapuanmul peanruzayuu mpeb6osanuii
Ipumensimo HOpMAMUBHYIO OOKYMEHmMAayuro 6 coomeemcmayoueti ooracmu
3HaHUl
Ipumensimo memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOpMayuu

Bnaoemso Oyenka epemeHu u mpyooemMKoCmu peanuzayuu mpebo8aHuti K npocpammHoM)
obecneuenuro
Coenacosanue  mpebosanuii K NPOSPAMMHOMY  obecneueHuro ¢
3aUHMeEPecoBAHHbIMU COPOHAMU
OyeHka u coenaco8anue cpoko8 8biNOJIHeHUs NOCIABIEHHbIX 3A0ay
Oyenxa u coenacosanue CpoKos GblNOIHEHUsE NOCMABLEHHbIX 3a0a4
Coéop, obpabomka, aumanuz u o00006ujeHUe NEPeO0B8O20 OMEYEeCMBEHHO20 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEemMcmayoujeli 001acmu Uccie008aHull
HeamenvHocmy, HanpasienHas Ha peuierue 3a0a4 AHAIUMUYecKo2o xapakmepa,
NPeononazanuux 6vl0p U MHO2000pasue aKmydibHblX CHOCOD08 peueHUs.

3a0ay
YK-3 Cnoco0eH ocymecTBIASITH CONMAJIbHOE B3aMMOJCHCTBHE W PeAJTH30BHIBATH
CBOIO POJIb B KOMaH/1e
HJ/I-1.YK-3 Ilonumaem ocHo6HbIE aCnEKmMbl MENCAUUHOCHHBIX U 2PYRNOGHIX

Kommynukauuit; cobarooaem HOpMbBlL U YCHMAHOGB/IEHHbIE npasujia
noeeoenus 6 opzanuzauuu

3unamo Memoovr u cpedcmeéa nNAAHUPOBAHUS U OP2AHU3AYUU UCCLEO08AHUL U
paspabomox

Ymems Ocywecmensams KOMMYHUKAYUY C 3AUHMEPECOBAHHBIMU CIMOPOHAMU

Bnaoems Paspabomxa, usmenenue u coenacosamvue apxumexkmypvi HpOCPAMMHOL0
obecnevenuss ¢ CUCMEMHBbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

HJ/[-2.YK-3 Ilpumensem memoovl KOMAHOHO20 63AUMOOECMEUs; NIAAHUpYem U

opzanu3yem KOManoHyio padomy

3namo Memoovl u cpeocmeéa NIAHUPOBAHUS U OP2AHU3AYUU UCCLEO0BAHUL U
paspabomox

Ymemso Ocywecmensams KOMMYHUKAYUY C 3AUHMEPECOBAHHBIMU CIMOPOHAMU

Bnaoems Paspabomxa, usmenenue u coenacosamue apxumexkmypvi HpOCPAMMHOL0
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HNPOSPAMMHO20
obecneyenus

YK-4 Cnoco0eH ocylecTBJIATH 1eJ0BYI0 KOMMYHUKALIIMIO B YCTHOH U NMHCbMEHHOM

¢popmax Ha rocynapcrBeHHOM s3bike Poccuiickoii  @Pegepauuu U
HHOCTPaHHOM(bIX) si3bIKe(ax)

HJ/[-2.YK-4 Jlemoncmpupyem cnocoonocms K peanusayuu 0en080i KOMMYHUKAUUU
6 YCIHOU U RUCbMEHHOU Popmax Ha UHOCMPAHHOM(bIX) A3bIKe(aX)

3namo Memodonozus gedeHus 0OKyMeHmoobopoma 6 OpeaHu3ayusx

Ymems Ocywecmnsams KOMMYHUKAYUY C 3AUHMEPECOBAHHBIMU CIMOPOHAMU

Bnaoemp Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0becnedeHuro c

3AUHmMepPecoO6aAHRbIMU CMOPOHAMU
Pa3pa6om1<a, USMEHEeHUue U coclacoeaHue apxumeKkmypbl npocpammHoco
obecnevyenuss ¢ CUCMEMHbIM AHATUMUKOM U apxumexkmopom npocpamMmmHroco



obecneuenus
Oyenxa u coenacosanue CpoKos GblNOJHEeHUsE NOCHABLEHHbIX 3A0aY

HJ/I-3.YK-4 Buvibupaem Kommynukamueno npuemnemvlie CHMUIL U CPeOCmed
e3aumooeiicmeus 6 00uieHUU ¢ 0eJ106bIMU NADMHEPAMU
3namo Memooonozusn 6edenust 00KyMeHmoobopoma 6 OpeaHu3ayusx
Ymemso I1Ipo6odums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX pelleHUll
Ocywecmansams KOMMYHUKAYUY C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Bnaoemy Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0DecnedeHuro c

3AUHMEPeco8aHHbIMU CMOPOHAMU
Oyenxa u coenacosanue CpoKos blNOIHEHUSL NOCMABLEHHbIX 3a0aY

Paspabomxa, usmenenue u coenacosanue apxumexkmypvi NpOCPAMMHO20
obecneyeHuss ¢ CUCEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O

obecneuenus
H/[-4.YK-4 Beoem  oenosyro  nepenucky u  ucnoawvzyem  ouanoz - 0is
COMPYOHUYECMEa 6 COUUANbHOIU U NPOpeccuoHANbHOU chepax
3uamo Memooonozusn 6edenust 00OKyMeHmoobopoma 6 OpeaHu3ayusx
Ymems I1Ipo6ooums oyenky u 060cHo8anUe PEKOMEHOYEMbIX PeuleHUll
Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIOPOHAMU
Bnaoems Coecnacosanue  mpeboganuii K NPOSPAMMHOMY  O0becneueHuro ¢

3AUHmMepeco6aAHRbIMU CMOPOHAMU

OueHKa U coenacosaHue CpoKoe 6blnojHEHUA NOCMAeB/IEHHbLX 3a0ay
Pa3pa60ml<a, U3SMEHEeHUue U coeciracoeanue apxumexkmypbl npocpammHroco
obecnevyenuss ¢ CUCMEMHbIM AHATUMUKOM U apxumexkmopom npocpammHoco

obecneyenus
YK-9 CnocobeH npuHUMAThL O0OOCHOBAHHbIE JKOHOMMYECKHE pelleHHsl B
Pa3JIHYHBIX 00J1ACTAX KU3HEAEATETbHOCTH
HJ/I-2.YK-9 Ilpunumaem o6ocHo6anHble IKOHOMUYECKUE PEUICHUA HA OCHO8e
UHCMPYMEHmMapus ynpaeieHus puHancamu
3uamo OcHogvl Oyxeanmepcko2o yuema u Om4emuoCmy OpeaHu3ayull
Ymemy IIposooums ananu3z ucnoanenus mpeoosanull

Buipabamuvieams éapuanmul peanuzayuu mpebosanuii
IIposooums oyeHnky u 060CHOBaHUE PEKOMEHOYEMBIX PeUleHUll
Bnaoemp Oyenka u co2nacoganue cpoko8 8bINOIHEeHUs NOCMABIeHHbIX 3A0aY
OIIK-2 CnocoGeH MpUMEHSITh COBPEeMEHHBIH MaTeMaTH4YeCKHil annapar, cBA3aHHbII
¢ NPOCKTHPOBAaHHEM, pa3padoTKoW, peaau3anueil W OLECHKOH KavecTBa
MPOIrpaMMHBIX MPOAYKTOB M IMPOrPaMMHBIX KOMILUIEKCOB B Pa3jMYHBIX
00J12CTSIX YeJI0BeYeCKOM 1esiTeIbHOCTH

HJI-1.0IIK-2 Cnocoben npumeHamv CUCHIEMHBLIL NOOX00 K AHAU3Y NPEOMEMmHOU
(npoonemmnoit) oonacmu, eviasnenuio mpevosanuit kK HC
3namep Memooonocuu  paspabomku npocpammHo20 obecnedyeHuss U MexHOoLoUU
npOCPAMMUPOBAHUSA

Lenu u 3a0auu npooOUMbLX UCCIeO08AHUI U PA3PAOOMOK
Memoost  nposedenus dKCnepumMeHmos U  HabnOeHutl, 0000weHus u
0bpabomku ungopmayuu

Ymemo IIposooums ananusz ucnonuenuss mpeboanui
Hcnonvzoeams  cywecmeyiowue — munogvle — peuleHus U waOIOHbl
NPOEKMuUpOBaHUss NPOSPAMMHO20 0Decnedenus

Bnaoemo Ananuz  8o3modicHocmel  peanusayuu  mMpeboBaHUll K - NPOCPAMMHOMY
obecneyenuio
Cocnacosanue  mpebosanuii K NPOSPAMMHOMY  ObecneueHuro ¢
3auHmMepeco8anHbIMU CIOPOHAMU
Paspabomxa, usmenenue u coenacoganue apxumexmypvi NpoOcPAMMHOZO



HJT-2.011K-2

3namep

Ymems

Braoemw

HJT-3.0I1K-2

3name

Ymems

obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOO
obecneyenus
IIpoexmuposanue cmpykmyp OaHHbIX
Paspabomra cmpyxmypul npoepammnozo kooa UC
Coéop, obpabomxa, aumanuz u 0000wWeHUe pe3YIbMaAMmMo8 KCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmasyroujeli 001acmu 3HaHul
HesamenvHocmy, HanpasieHHas Ha peulerue 3a0ay aHAIUMUYecKo20 xapakmepad,
npeononazanuux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0ay
Ilpumenaem  cospemenHblll  MamemMamuyecKuii  annapam  npu
nocmpoenuu mooeneii 6 PA3IUYHBIX 001ACMAX  Uel08eUecKOll
desamenvHOCMU
Bosmoorcnocmu  cogpemeHHbIX U nepCneKmueHuIX  CpeOCcme  paspabomiu
NPOSPAMMHBIX BPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu paspabomxu npocpammMHo20 o0becneuyeHusi U MexHOL02UU
npOCPAMMUPOBAHUS
Teopus 6a3 oanHblx
Lenu u 3a0auu npo6oOUMbLX UCCIE008AHUL U PA3PAOOMOK
Memoovl  npoeedenus 3Kcnepumenmos U  HabaooeHul, 0000wenus u
0bpabomxu ungopmayuu
Buvipabamuvieams éapuarnmul pearuzayuu mpebosanuii
Hcnonvzoeams  cywecmeyiowue — munogvle — peuwlenus U WAOIOHb
NPOEKMUPOBAHUS NPOSPAMMHO20 0Decneyenus
Ananuz  8o3modcHOCmell  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneuenuio
Paspabomxa, usmenenue u coenacosanue apxumexmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOO
obecneuenus
Ipoexmuposeanue cmpykmyp OaHHbIX
Paszpabomxa cmpyxkmypol npoepammnozco kooa UC
Coop, obpabomrka, amarusz u o0OoOwenue pe3yIbmamos IKCNEepUMEeHmos U
uccne0o8anull 8 coomeemcmayroweli 0oaacmu 3HaHUull
Hesmenvrocms, HanpasieHHas Ha peulerue 3a0ay aHaIUMUYecKo20 xapakmepd,
npeononazanuux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0au
Apzymenmuposeano npumensem Memoobl npoeKmuposanus,
pazpadomKu u peanuzayuu nPoPaAMMHBIX RPOOYKMOE U RPOZPAMMHBIX
KOMNJIEKCO8 8 Pa3IUYHbIX 0071ACHAX YeN06eUeCKoll 0eameibHoCmu
Bosmoarcnocmu cywecmayioweti npoepammHO-mexHu4ecKol apxXumexkmypol
Bosmoorcnocmu  cogpemenHblx U nepcneKmueHubIX  CpeoCms  paspabomru
NPOCPAMMHBIX HPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu paspabomku npocpammHo20 o0becnevyeHusi U MexHOI0UU
npoOCPAMMUPOBAHUSA
A3biKu npoecpammuposanus u pabomul ¢ 6azamu OaGHHbIX
Hucmpymenmoi u memoowi npoekmuposanus u ousatina MC
Lenu u 3a0auu npooOUMbLX UCCIeO08AHUI U PA3PAOOMOK
Memoov: u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
paspabomox
Memoost  nposedenus dKCnepumMeHmos U  HabaOenull, 0000wenus u
0bpabomku ungopmayuu
Buipabamuvieams éapuanmul peanruzayuu mpebosanuii
Hcnonvzoeams  cywecmeyiowue — munogvle — peulenus U WAOIOHb



NPOEKMUPOBAHUSL NPOCPAMMHO20 0OeCneyeHUs.
Bepuguyuposame cmpykmypy npozpammHozo kooa

Bnaoemuw Paspabomxa, usmenenue u coenacosanue apxumexmypvl NpOSPAMMHO2O
obecnedenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus

Paspabomra cmpykmypul npoepammnozo kooa UC

Bepugukayuss  cmpykmypot  npoepammnozo  koda HC  omnocumenvHo
apxumexmypol UC u mpebosanuii saxazyuxa k UC

Coéop, obpabomxa, aumanuz u 0000WeHUe pe3YIbMmaAmo8 KCNEPUMEHMO8 U
ucciedosanuil 8 coomgemcmayoujeli 001acmu 3HaAHULL

HesamenvHocmy, HanpasieHHas Ha peulerue 3a0ay aHAIUMUYecKo20 xapakmepd,
npeononazanuux 6vl00p U MHO2000pa3ue aKmyaabHblX CHOCOD08 peuleHUs]

3a0au
HJ/[-4.0IIK-2 Hcnonvzyem uncmpymenmaibHvle, NPOZPAMMHBIE U aRNAPAMHDbLE
cpeocmea  usMepeHuil  0n1A  OUeHKU Kauecmea npoZPpaAMMHOZ0
obecneuenusn
3uamo Bosmooichocmu  coépemennvix U nepcnekmueHwvix  Cpeocms  paspadomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu paspabomxu npoSpaMmMHoO20 obecneveHuss U MexHOLO2UU
npPOCSPAMMUPOBAHUS
A3biKku npoepammuposanus u pabomul ¢ 6a3amu OAHHbIX
Hucmpymenmoi u memoOosi sepugpuxayuu Cmpykmypuvl RPOSPAMMHO20 KOOd
Memoovl  npoeedenus KCnepumenmos U  HabaooeHu, 0000wenus u
0bpabomxu ungopmayuu

Ymems HUcnonvzoeams  cywecmeyiowue — munogvle — pewlenus U WAOI0Hb
NPOEKMUpOBaAHUsI NPOSPAMMHO20 0Decnedenus
Bepuguyuposame cmpyxmypy npoepammnozo kooa
Ipumensmo memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOpMayuU

Bnaoemp Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpPOSPAMMHOZO
obecnevenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

Paszpabomxa cmpyxkmypol npoepammnozco kooa UC
Hesmenvrocms, HanpasieHHas Ha peulerue 3a0ay aHaIUMUYecKo20 xapakmepd,
npeononazanuux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0au
OIIK-4 Cnocoben yuyacTBoBaThb B pa3pa0oTke TeXHHYECKOH JOKyMEHTalUH
NMPOrpPaMMHBIX MPOAYKTOB U MPOrPAMMHBIX KOMILIEKCOB
HJ/I-1.01IK-4 Oobnadoaem 3nHanuamMu 00 OCHOBHBIX CHIAHOAPMAX, HOPMAX U NPAGU]I
pazpadomKku mexHu4ecKoi 0OKyMeHmayuu npozpammHusix npooyKmoe
U RPOZPAMMHBIX KOMNIEKCO8

3namep Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memooonozus 6edenus 00KyMeHmoobopoma 6 OpeaHu3aAyusx
Ymemo IIposooums ananusz ucnonunenuss mpeb6osanui

Bepugpuyuposams cmpyxmypy npo2pammno2o Kkooa
Ipumensimo HOPpMAMUBHYIO OOKYMEHMAayuio 6 coomeemcmeayioujel obracmu
3HAHUU
Ogopmrsime  pesyromamvl — HAYYHO-UCCACO08AMENbCKUX U ONIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Coenacosanue mpebosanuil K NPOSPAMMHOMY obecneuenuro c
3QUHMEPECOBAHHLIMU CIMOPOHAMU
Iloocomoska npeonodiceHull 0Nl COCMABIEHUS NIAHO8 U MemOOUYeCKUX
npocpamMm UCCIe008anull U paspabomox, NPAKMUYEcKUx pPeKOMeHOayuil no



UCNONIHEHUIO UX Pe3yTbImamos

HJI-2.01IK-4 Cnocoben npumenamp cmanoapmel, HOPMbl U NPAGUIA NPU
opopmnenuu mexHuyecKou OOKyMEeHmauuu Ha pPasnudHblX CHMAOUAX
NPOEKMUPOBAHUA U NOOOEPIHCKU IHCUSHEHHO20 WUKIAA NPOPAMMHBIX
HPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8

3namep Hucmpymenmoi u memoOosi sepugpuxayuy Cmpykmypvl RpOSpamMMHO20 KoOd
Memooonozusn 6edenust 00KyMeHmoobopoma 6 OpeaHu3aAyusx
Ymemo I1Iposodums ananusz ucnonnenuss mpeboeanul

Bepuguyuposame cmpykmypy npoepammnoco kooa
Ilpumensmo HOpMamueHyl0 OOKYMEHmMAayuio 6 coomeemcmeyujei ooiacmu
3HAHUU
Ogopmnams  pezyriomamsi  HAYYHO-UCCIEO0BAMENLCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoempw Coenacosanue mpebosanull K NnpOCPAMMHOMY obecneuenuro c
3aUHMEPECOBAHHBIMU CIMOPOHAMU
Iloocomoska npeonodceHuti 011 COCMABNEHUsT NIAHO8 U MemOOU4eCcKUx
NpOCPAMM UCCAe008AHULL U paA3pAbOOMOK, NPAKMUYECKUX PEKOMEHOAYUll Nno
UCNOJIHEHUIO UX Pe3YTbmamos

OIIK-6 CnocofeH HCIOJIB30BATH B MeIArOruyeckoi J1esiTte IbHOCTH HayYHble OCHOBBI

3HaHu#l B cpepe HHPOPMALMOHHO-KOMMYHUKAUMOHHBIX TEXHOJIOTH I

HJ/I-1.0IIK-6 Oonaoaem OCHOBHBIMU neoazozuuecKumu npunyunamu u
nonodyceHuamMu 6  cghepe  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHono2uu

3unamo Memooonozusn 6edenust 00KyMeHmoobopoma 6 OpeaHu3ayusx

OcHognbie nedazoeuieckue NPUHYUNGL U NOJOJICEHUS 8 chepe UHDOPpMaYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOI02ULL

Ymems Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU

Bnaoemy Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  o0becnedenuio c
3AUHMEPECcOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABIEHHbIX 3a0aY
Paspabomxa, usmenenue u coenacosanue apxumexkmypvi HpOCPAMMHOL0
obecnevenuss ¢ CUCMEMHBbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20

obecneuenus
HJI-2.0IIK-6 Ocywiecmenaem yCmuy) U RUCbMEHHYI0 KOMMYHUKAUUIO HA PYCCKOM
U UHOCMPAHHOM A3bIKE
3namo Memooonozus 6edenust 00OKyMeHmoobopoma 6 OpeaHu3ayusx
Ymems Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Bnaoemy Cocnacosanue  mpeboganuti K  NPOSGPAMMHOMY  o0becnedenuio c

3aUHMEPecOBAHHbIMU CIOPOHAMU

Paspabomxa, usmenenue u coenacosanue apxumexkmypvi NpPOSPAMMHO2O
obecnedenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecnevenus

Oyenxa u coenacosanue cpoKos GblNOJHEeHUsE NOCMABLEHHbIX 3a0a4



2. CTpyKTYpa U cofepKaHue QU CIUILIHHbI

2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMIIMHBI IO BUaM padoT
O6mas TpyA0EMKOCTh IUCHHUIUIMHBI cocTaBisieT 9 3a4. efl. (324 yaca), Uux pacupeeneHme

110 BUJIaM pabOT MPEICTABIEHO B TabJIHLIe

B CemecTtpsl
Bup yueOHoii padoTbl cero (4acel)
4acoB
5 6
KonTakTHasi pabora, B TOM 4ucJje: 140,6 | 72,3 | 68,3
AyIuTOpHBIE 3aHATHS (BCEro): 132 68 64
3aHsTUs JCKIIMOHHOTO TUIIA 66 34 32
JlaGopaTopHble 3aHITHS 66 34 32
3aHATHUSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
PAKTUYECKHE 3aHSITHSI) B } }
HNnas koHTaKkTHas1 padora: 8,6 43 | 43
KonTpons camocrositenbaoi padotsl (KCP) 8 4 4
[Tpomexyrounas arrectauus (MKP) 0,6 03 | 03
CamocrosiTesibHas padoTa, B TOM 4HcJIe: 103 72 31
Kypcosas paboma - - -
Ilpopabomxka yuebHoeo (meopemuueckozo) 17 36 8
Mamepuana
Buvinonnenue unousuoyanbhvix 3a0anuil 9 20 3
(nodcomosexa coobujenull, npe3eHmayuil)
Peghepam 8 - 4
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 33 16 16
KonTpoJn: 80,4 | 35,7 | 44,7
IToaroroBka K s3K3aMeHY 80,4 | 35,7 | 44,7
Jac. 324 180 | 144
B TOM YHCJIe
OO0mas Tpy10eMKOCTb KOHTAKTHAasl 140,6 | 72,3 | 68,3
pabora
3a4. e 9 5 4

2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnpez[eneHI/Ie BHU 0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH I10 pa3JaciiaM JUCIUIIINHBI.

Pasnensl (TeMbl) TUCIUILIMHBL, H3YYaeMbIE B 5 cemecTpe

KoanvecTBo yacos
Bueayn
o HTOpPHA
Ne HaumeHnoBanue pa3gesnos (Tem) Beero AynuTopHas padora a
padora
J 13 JIP CPC
1 2 3 4 5 6 7
1. | [IpoucxoskeHne NporpaMMHOM HHKEHEPUU 6 2 — 2 2
2. | OcHOBHBIE MTOHSTHS TPOTPAMMHON MHKEHEPUH 6 2 — 2 2
3 [Tpouecc pa3paboTku IPOrpaMMHOTO 5 5 B 9 5
" | obecriedeHust — MPOrpaMMHBIN TIPOIIECC
4. | Kuznennsid uks (OKL) I10. Monenu XI I1O 6 2 — 2 2
5. | Yopasnenue TpeboBanusivu K [10 6 2 — 2 2
6. | MeTopl M MOJIEIIH TPOTPAMMHOM MHKCHEPHH 6 2 — 2 2
7. | S3pik UML u ero npuMeHeHHE B NMPOrpPaMMHOMN 8 2 — 4 2




KoanyecTBo 4acoB
Bueayn
Ne HaumeHnoBanue pa3jesos (TeM) Beero AynurtopHasi pa6oTa “Tosfma
padora
J 3 JIP CPC
1 2 3 4 5 6 7
WHXCHEPUU
8. | Ynpasnenue kouduryparmeit [10 6 2 — 2 2
9 VYupasnenue Bepcusmu [10. BepcuonHblit 6 5 B 2 2
KOHTPOJIb.
10. | Yopasaenwne coopkoit 110 6 2 — 2 2
11. | Yopasnenue kauectBoM 110 8 2 — 4 2
12. | PaGota ¢ omnbkamu B [10 8 2 — 2 4
13. | TectupoBanue [10 8 4 — 2 2
14. | Yopasnenue pa3septeiBanueM [10 6 2 — 2 2
15. | Yopasnenue skcryaranueit [10 6 2 — 2 2
16 CosepiieHcTBOBaHMe npoiecca paspadorku [10. 4 5 3 3 5
" | Mozens CMMI
HUTOTI'O no pa3aenam AU CUUITAHBI 104 34 - 34 36
KonTpons camocrositensaoi padotsl (KCP) 4
[Tpomexxyrounas arrecranus (MKP) 0,3
IToaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
OO0masi Tpy10eMKOCTDb M0 JMCUUILIHHE 144
Paznensl (TeMbl) TMCHUIUIMHBI, U3yYaeMble B 6 ceMecTpe
KoJyimyecTBo yacos
Bueayn
Ne HaumeHnoBanue pa3aesos (Tem) Beero AynurtopHasi pa6oTa “Tos? na
padora
J 113 JIP CPC
1 2 3 4 5 6 7
1. | IlpoextupoBanue I1C: ocHOBHbIE OHSATHUS 17 4 — 4 9
5 TexHonorus aHanu3a MpeAMETHON 00IacTy Ipu 17 4 3 4 9
npoektupoBanuu [1C
3. | OcHoBbI MeTosos0ruu npoekruposanus 11C 17 4 — 4 9
4. | IlpoexktupoBanue pyHkunoHanbHoi yactu [1C 17 4 — 4 9
5 [TpoexTupoBanue HHHOPMALIMOHHOTO 17 4 B 4 9
obecneuenus [1C
6. [TpoekTrpoBaHKEe MaTEMATHIECKOTO 17 4 3 4 9
obecneuenus [1C
7 gl():OCKTI/IpOBaHI/Ie MPOTPaMMHOTO 00€CTICUeHUS 17 4 B 4 9
8. | Hoxymentuposanue [1C 17 4 — 4 9
HUTOI'O no pa3nesnam AUCHUIIMHBI 136 32 — 32 72
KonTpons camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,3
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 39,7
OO0masi TPy10€eMKOCTDb MO JMCHMILIHHE 180

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —

camocmosmenvHas paboma cmyoeHma
2.3 Coaep:xanue pa3iesioB (TeM) TUCHUILIAHBI
2.3.1 3aHATHSA JIEKIIMOHHOT0 THIIA




®opma

TeKyImer
No HaunmenoBanue pasjesia (TeMbl) Conep:xanue pasaesa (TeMbl) 0
KOHTPOJI
s
1 2 3 4
Moayas | — MeToab! 1 Moe/IH IPOTPAMMHOI HH:KEHEPHH
IIpoucxoxnenue nporpamMMHoOil | McTopus cTaHOBIEHUS IPOrpPaMMHOIN HHXKEHEPUU
1.1 | umxenepun KaK y4eOHOH 1 Hay4HOW aucuuiuinHa. PakTopsl T, JIP
npoBaJioB mpoekToB [10
OcHOBHBIE TOHATHA TporpaMMHoi | [ToHATHE IPOTPaMMHONM WH)KEHEPUH, IPOTPAMMHBIN
1.2 | umkeHepUH TpoIiecc, MporpaMMHOe 00ecIieueHHe: ONpeIeIeHHE, T, JIP
CBOWCTBA
IIporecc paspabotku | ITonstre mpouecca paspadbotku I10,
1.3 | nporpaMmMHOrO  obOecnedeHHs — | COBEPIICHCTBOBAHHE IPOIECCa, MOJEIB IIpoIecca T, JIP
MIPOrPaMMHBIH MpoIiecc paspabotku 10, (a3sl ¥ BUABI ACSITSILHOCTH
Kuzuennprt  1wkn  (OKII) IT1O. | Ionsrwe xusnenHoro nukina [10, kackagHast
1.4 | Mogmemm XII 1O MOJENb, CIUpaibHas MOJAENb, apxurekrypoi 110, T, JIP
MHOKECTBEHHOCTh TOUEK 3PEHHUS
VYnpasnenue tpeboBanusiMu K [10 3anaua ynpasienus tpedoBanusMu k 110, Bubl
TpeboBanuii k [10, cBoiicTBa TpeboBanuii k 110,
(dopmanuzanus TpeOGOBaHHUMN, OIIKOKY ITPH
15 JIOKyMEHTHUPOBAaHUH TpeOOBaHUI, INKI PabOTHI C T, JIP
TpeOoBaHUSIMH, MPO(HECCHOHAIBHBIC TPCOOBAHHUS,
sTHdeckue TpedboBaHus, konekc sTuku IEEE-
CS/ACM
N Metons! nporpammuoi naxenepun, CASE-
MeTop! ¥ MOAETH IPOTPaMMHOI .
1.6 HEDKCHEpHH cpencTBa, PyHKIIMOHAIEHO-OPUCHTUPOBAHHBII T, JIP
10J1X0J1, 00bEKTHO-OPHEHTHPOBAHHBIN ITOIX0T
S3pik UML u ero nmpumenenue B | Mopenb npeleaeHTOB, OTHOLLIEHUS Ha TUarpaMmMme
17 MPOTPaMMHON MH)XEHEPHH BapUaHTOB HCIIOJIB30BaHMS, MOJIEIb KJIACCOB, T. TIP
nACHTH(HUKAINS KJIACCOB aHAIN3a, OTHOLICHUS ’
MEXAY Kjaaccamu, Mojaenu noseaeHust UML.
VYupasnenue kondurypanueit [10 [Tonatne KOHGUTYPAIMOHHOTO YIIPABICHHUS,
18 0OBEKTHI M eIMHULBI KOHPHUTYPALIHOHHOTO T, JIP
yIpaBJICHUS
EnpasneHne BepcrusiMU COCTaBHBIX
19 ynpaBﬂeHHevBepCMMH 1o. KOH(HUTYpaIMOHHBIX 00BEKTOB, MOHATHE "BETKH" T, JIP
BepcuonHblil KOHTPOJIb. .
NPOEKTa, yIpaBieHne cOopkaMu, noHsirue baseline
1.10 | Vipassenue c6opkoii IO Texunonoruu coopku I10, BuaBI S6OPOK 1o, T, JIP
mporenypa ynpasiernus coopkoit [10
CrangapTu3anms KauecTBa, 3a7a4a 00eceyeHns
111 | Yupasnenne kauectsom IO kauectsa [10, KOMHTETBI, HEIOCPEICTBEHHO T, JIP
CBsI3aHHBIE ¢ pa3zpaboTkoii [10, meTo bl
obecmieyenns kauectna [10
CpenctBa koHTpOIs ommOoK (bug tracking systems).
1.12 | Pabora ¢ ommbkamu B [1O [Ipu3HaKH HEKAYECTBEHHOTO TU3aifHa KOJa. T, JIP
Pedakxropunr/
Ionsarue tectuposanus I10, BUIBI TECTOB,
1.13 | Tecrnposanue IO KpHTEpUH TECTHPOBAHNS, BH/IBI TECTHPOBAHMUS, [TsTp T, TP
npuHIUnoB 9ucThIX TecToB (F.I.R.S.T. Principles).
Mojieni aBTOMAaTH3HPOBAaHHOTO TecTrpoBanus [10
Texnonoruu pazsepteiBanms [10, pakropsr
1.14 | Yupasnernune pa3zsepteiBanueM 110 Breapenus [10, mpobnems! BHeapenus 110 u T, JIP
METOJIBI X PEIICHUs
1.15 | Vnpasnenue skcruyarameii TTO Texnonormu >kcrutyararun [10, ynpasnenue T, JIP
puckamu dKciutyartarwm 110
CoBepIIeHCTBOBAaHUE MpoIiecca IMonstne CMMI; ypoBHU 3penoCcTH MPOIECCOB MO
1.16 T, JIP
pazpabotku I10. Mogens CMMI CMMI; o6nacTu ycoBepIIEHCTBOBAHHS ’
Moayas |l — TexHosiorusi npoeKTHPOBAHNS MPOTPAMMHBIX CHCTEM
21 [IpoexTupoBaHe NpoOrpaMMHBIX CrpykTypa u cozepkaHie Kypca 1 ero MecTo B T.p

cucteM (I1IC)

CTYpPKTYPHO-JIOTHUECKOI cxeMe 00pa3oBaTeIbHON




®opma

TeKyuier
No HaunmenoBanue pasjesia (TeMbl) Conep:xanue pasaesa (TeMbl) 0
KOHTPOJI
f
1 2 3 4
MIPOrpamMMBbI
TexHonorus aHanu3a npeaMeTHOH [TonsiTHe 0 MPOEKTUPOBAHUH, ITAITBI
29 obnactu rpu npoextupoBanuu [1C MIPOEKTUPOBAHMUSL, TIPOBEICHHUE MPEIIPOSKTHOTO T.p
' o0cItefoBaHUS IPEIIPUSATHH, PE3yIbTaThI ’
MIPEIIPOCKTHOTO 00CIeI0BaHHUS
OCHOBBI METOLOJIOTHHI JKuznennsri muki I1C, Moaenn )KU3HEHHOTO LMK
2.3 | mpoexTtupoBanus [1C [IC, IpuHIHITE KHOEPHETHKH U HCIIOIB30BAHNE HX T,P
ripu npoekTrpoBanuu [1C
24 IIpoextupoBanne QyHKIHOHANEHOW | PYHKINOHAIEHO-OPUEHTHPOBAHHBIN U OOBEKTHO- T.P
) gactu [1C OPHUEHTUPOBAHHBIN MOIXOJIBI ’
IIpoexTupoBanue Hudopmannonnoe obecnieuerne I1C, pazpaboTka
2.5 | nHPOPMAIMOHHOTO O0CCIICYCHNUS 0asbl JaHHBIX. T, P
I1C
[TpoektupoBanue maremMaTudeckoro | Pa3paboTka MareMaTH4ecKoro M NporpaMMHOTO
2.6 T,P
obecnieuenus [1C obecnieuenus [1C. ’
[TpoekTrpoBaHue MPOrpaMMHOTO PazpaboTka Texunueckoro odecneyenus [1C.
2.7 | obecneuenus [1C DKOHOMHUYECKOEe 000CHOBaHHE TEXHOPAOOYEro T,P
npoekta [1C
HoxymentupoBanue [1C AHann3 COBpeMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
2.8 ABTOMATH3MPOBAHHOTO IIPOSKTHUPOBAHHUS U T,P

YHIpaBJICHUA ) KU3HCHHBIM [IUKJIOM TIC

Ipumeuanue: JIP — omuem/3awuma nabopamophoti pabomvi, KII
Kypcogou pabomul, PI'3 - pacuemuo-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - Koanokeuym,

T — mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA

HET

2.3.3 JlaGopaTopHble 3aHATHS

- 8bInoNIHEeHUue Kypcosoz2o npoekma, KP -

®opma
Ne HaumenoBaHue pa3jesa (TeMbl) HaumeHnoBaHue 1a60paTOPHBIX padoT Telcy[l)uero
KOHTPOJIsI
1 2 3 4
Moayas | — MeToabl 1 MoJieJIM POrPAMMHON HHKEHEPUH
11 IIpoucxoxaenue nporpamMMHoi | 1. TTocTaHOBKa 3aja4yn Ha CO3JIaHME MPOrPAMMHOTO
' WH)KEHepUH OPOAYKTa: CHCTEMHOE ONMCAHME 3a/JlaHHOTO OH3Hec-
OCHOBHBIE TOHATHs MPOrPAMMHOM | IIPOLlECCa U €ro AEKOMIIO3MIUS, XapaKTepUCTHUKA
HHXKEHEPUU CXEMBI pEHIeHHsd 3aJa4 B pPYYHOM DpEXUME U JIP, T
1.2 BBIJICJICHUE ee HEJIOCTAaTKOB, 00ocHOBaHUE
HEOOX0ANMOCTH YCOBEPIIEHCTBOBAHUS
CYILIECTBYIOIIEH CXEMBI pellleHHs 3aau.
IIpouecc pa3paboTku | 2. Ananus CYIIECTBYIOMINX 10JT0OHBIX
1.3 | nporpamMmmHOro  oOecneyeHus — | IPOTPAMMHBIX NMPOAYKTOB: HHCTALIALUS U M3y4YECHHE
IpOrpaMMHBIH Ipolecc IPOOJIEMHO-OPUEHTHPOBAHHOTO ~ 3KOHOMHYECKOTO P, T
Kuzuennprit mukn  (OKL) I1O. | mporpaMMHOro MIPOAYKTAa, (dopMyIIMpoBKa ’
1.4 | Mogemu XII 1O HeYHKIIMOHAIBHBIX TpeOOBaHMH K Iporpamme,
aHaJM3 ¥ TeCTUPOBaHNE HHTepdeiica mporpaMMBlL.
Yupasnernune TpedoBarusamu x 110 3. Texnuueckoe 3aJaHne Ha _ CO3/1aHWe
IIPOrPaMMHOTO MTPOAYKTAa: Ha3HauYeHWe M oO0Imas
LIeNTb CO3aHUS MPOTPAMMEL, CTPYKTYpa MPOrpaMMBbI
1.5 " COCTaB (OyHKIIMOHATBHBIX 3ajad, JIP, T
(yHKIMOHATIBHEIE u He(pYHKINOHAIbHBIE
TpeGOBaHMS K  HporpaMMe,  MOJECTUPOBAHUE

TpeboBanuii Ha si3pike UML.




®opma

Ne HaumenoBaHue pa3aena (TeMbl) HaumeHnoBaHue 1a00paTOPHBIX padoT TeKyl1ero
KOHTPOISI
1 2 3 4
16 MeTtozs! 1 MoJIeNIU IPOTPaMMHOMN 4. Pazpaborka  (QyHKIMOHANbHOW  CTPYKTYPBI
UH)XEHepUU IIPOrpaMMHOTO IPOAYKTa: MOCTPOCHUE
17 SI3eik UML u ero npumenenne B | QyHKIMOHAJIBbHOM Mogenu paspabatbiBaemoro I10 B JP, T
' [IPOrpaMMHON MHKEHEPUHU BHJE KOHTEKCTHON amarpammsl B HoTanuu IDEFO,
Vpasienue koudurypamueii I[10 co3laHue AuarpaMMbl aekommosumna AQ u A2.
5. PazpaboTka mporpammHoro koma. PedakropwuHr:
OCBOEHHE CPEICTBA Pa3pabOTKH MPOTPaMMHOTO KOz
MS Visual Studio mIs mporpaMMHpPOBAHHUS
1.8 ITOPUTMOB BHYTPEHHEW COPTUPOBKH, HPUHIIMIIBI Jp, T
OOHApY>XeHHUS U YCTPaHEHWS OMIMOOK, IPUMCHEHHUE
mpoueaypsl  pe(akTOpWHIa Uil YJIy4IICHHS
IIPOrPaMMHOTO KOJa.
6. COopka ¥ aHamW3 TNPOrpaMMHOIO MPOAYKTA!
19 Vnpasnenue sepcusimu I10. TEXHOJIOTHsI ~ IIPOrpaMMMPOBAaHUS  OJHOCBSI3HOTO TP, T
BepcuoHHBIH KOHTPOIIb. crucka, cOopKa IpOrpaMMbl, aHAINU3 CIOXKHOCTH ’
1.10 | Yupasaenue coopkoii [10 pa3paboTaHHBIX METOJOB COPTUPOBKH.
1.11 | Yopasnenue kauectBoM 110 7. YnpaplieHUE Ka4eCTBOM IPOIPaAMMHOIO
1.12 | Pab6ora ¢ ommbkamu B [10 NPOJYKTA: MPOBEpKa paboTOCTIOCOOHOCTH
1.13 | Tectuposanue I[10 NIPOTPaMMBl, PETPECCUOHHOE U Harpy304HOE P, T
1.14 praBneHHe pa3BepThIBAHUEM I10 TCCTUPOBAHKUC, AHATIN3 IPOU3BOJUTCIBHOCTHU ’
. MIPOTPaMMBl, OLiIeHUBaHNE 3 (HEKTHBHOCTH METOAOB
1.15 | Ympasnenue >kcrutyatanueit [10 CODTHPOBKH.
Moays |1 — TexHoJiorusi NpoeKTHPOBAHHS NPOrPAMMHBIX CHCTEM
[IpoexTnpoBaHue NpOrpaMMHBIX AHanu3 npeaMeTHON 00IacTH: BEIOOP U
CHCTEM YTBEp’KACHUE HHIUBUAYAIbHON TEMBI, CHCTEMHOE
21 omrcaHue On3Hec-Tporecca, XapakTeprUCTHKA P, T
perIeHus 3a5a4 U BBIACICHHE €€ HEJJOCTATKOB,
000CHOBaHNE HEOOXOAUMOCTH YCOBEPLICHCTBOBAHUS
CYILIECTBYIOIIETO pEeIICHHs 3a1a4
TexHoOrHs aHaIN3a PEIMETHON AHann3 CyIIeCTBYIONUX KOMITBIOTEPHBIX
obnactu npu npoexkTupoBanuu [1C Ppa3paboTOK: CUCTEMHOE OMUCAHHUE CYIIECTBYIOIINX
2.2 nono0HbIX T1C 1o BIOpaHHOU TeMe, CpaBHUTEIbHAS JP, T
XapaKTepUCTHKA OTMCAHHBIX CUCTEM IO OCHOBHBIM
TIOKa3aTeNsIM
OCHOBBI METOJIOJIOTUN TexHuyeckoe 3a/laHie Ha CO3/1aHHE MPOTPaMMHOTO
npoextupoBanus 11C MIPOJIyKTa: HA3HAYECHUE 1 00IIast 1IeTb CO3aHuUs
23 IIPOTPaMMBI, CTPYKTYpa IIPOrPaMMBbI M COCTAB 7P, T
' (YHKIMOHATBHBIX 33124, (QyHKIIHOHAIBHEIC H ’
HeyHKIIMOHAIBHBIE TPEOOBAHUS K IPOrpaMMe,
MoJIenupoBaHue TpeboBaHuii Ha s3pike UML
IIpoextuposanne QynknuonansHoi | [IpoekTrpoBanne QpyHKIMOHAIEHOU CTPYKTYpHI [1C:
gactu [1C MOCTPOCHUE U JJOKYMEHTUPOBaHHE (YHKIIMOHAIBHOM
24 Mojenu pazpabareiBaemoro [1O B BUie KOHTEKCTHOMN TP T
' JuarpamMmmsl U ee ekommno3uiuu B HoTarwu IDEFOQ. ’
[IpoexTrpoBanne GpyHKIIMOHAIEHONW CTPYKTYPHI
paspabareiBaemoro I10 B Horarmmu UML
IIpoexTupoBanue IIpoekTrpoBanne 6a3bl JAHHBIX TPOTPAMMHON
MHPOPMALIMOHHOTO 00ECTICeYCHNUS CUCTEMBI:
25 IcC N3y4YeHHUE MPOTPAMMHBIX CPEJICTB JUIs pa3padoTKH P, T
' Mojenel nHpopmarronHoi 6asel I1C, npopaboTka ’
METOJIOB HOpMamu3auuu otHoueHuit B bJI, cozganue
B I1C mpu nomouu CYBJT SQL Server
[IpoextupoBanue maremarnueckoro | Paspaborka nmporpammuoro obecneyenus [1C:
26 obecrnieuenus [1C TEXHOJIOTHsI IPOrpaMMHPOBAHUS IPUKIATHBIX JP. T
' 3aja4, pazpadoTka narepgeiicnoit yactu [1C npu ’
ITOMOIII COBPEMEHHBIX CPEJCTB Pa3paboTKH
27 IIpoexTrpoBaHue NPOrpaMMHOIO TecTupoBaHue NpOrpaMMHON CUCTEMBI: IIPOBEPKA P, T

obecmieuenns [1C

paboTociocOOHOCTH MPOTPaMMBI, MOAYIBHOE,




®opma

Ne HaumenoBaHue pa3aena (TeMbl) HaumeHnoBaHue 1a00paTOPHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4

perpeccroHHOE, Harpy304HOE, M0JIb30BaTEIbECKOE
TECTUPOBAHKE, aHATN3 MPOU3BOAUTEIEHOCTH
MIPOTPaMMBI, OlleHUBaHUE ) PEKTUBHOCTH KOJa

2.8

Hoxymentuposanue [1C

JokymenTupoBanue u pa3septeiBanue [1C:
OCBOEHHE METOIHUKH NoKyMeHTHpoBaHus [1C,
paspabotka ¢pyHKIHOHANRHOH crierudukanuu [1C u
PYKOBOJICTBA TIOJIb30BATEIS

JIP, T

Ipumeuanue: JIP — omuem/3awuma nabopamopHou pabomei, KII - ewvinoanenue xypcogozo npoexkma, KP -
Kypcogou pabomul, PI'3 - pacuemuo-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - Koanokeuym,
T — mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

HET

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOATEeIbHOH pPadoThl
00y4YarOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

[Tepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

No Bung CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON paboThI
1 2 3
1 Nzyuenue Meroanueckue yka3zaHds IO OpraHHU3alldU CaMOCTOSTEIbHOMN
TEOPETHYECKOTO paboThI CTYJCHTOB, YTBEPKACHHbBIE kadeapoi
MaTepuaia MH(OPMaLMOHHBIX TeXHONOTHH, mpoTokos Nel ot 30.08.2019

2 Pewmenue 3amau

Mertoanyeckre yKa3aHUs [0 OpPraHU3alMM CaMOCTOSTEbHON
paboThI CTYJIEHTOB, YTBEPKJICHHbBIE kadenpoit
MH(OPMALMOHHBIX TeXHOIOTUH, npoTokoa Nel ot 30.08.2019

Y4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHUCIIa MHBAJIUIOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrassitorcs
B (hopMax, amanTHPOBAHHBIX K OTPAHMUYEHUSAM HX 3OPOBBS M BOCIIPHUATHS UH(DOPMAIIHH:

JUig au1 ¢ HapyLIeHUSIMU 3PEHUS:

— B MieyaTHOU popme yBeTHUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.
JLis jun ¢ HapyLIEHUAMH CIlIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoi (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAaH B 3aBHCHMOCTHU OT KOHTHHICHTA

00ydaronuxcs.




3. O6pa3zoBaresibHbIEe TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILTUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4YeOHOM IIpolecce CIEAYIOLMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKIMA C HWCMOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUH; METOJ MajbIX Tpym, pa3doop
IIPAKTUYECKUX 3a7a49 U KEHCOB.
[Tpu 0OyueHnH NCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTHHU:

— TexHonoruss KOMMYHHKaTHBHOTO OOydYeHHs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sBJsieTcsa 0a30BOM, HEOOXOIUMOM 1Ist
aJanTalyy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHON KOMMYHHUKALUU.

— Texnonoruss pasHOypoBHEBOTrO (AM(GEPEHIMPOBAHHOTO) OOYYCHUS — MPEANOIaraeT
OCYLIECCTBJICHUE ITO3HABATEIbHON NEATEIBHOCTU CTYIEHTOB C YYETOM MX HMHAWBHYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30OBBIBATH CBOMl TBOPYECKUM
noreHuuan. Co3aHue W HCIOJIB30BAHUE IMATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOU
4acTbIO JAHHON TEXHOJIOTUU.

— TexHonoruss MoOAyJapHOro OOy4YeHHs — MpeAyCMaTpUBaeT JEJEHUE COAECpHKaHUS
JUCLMIUIMHBl Ha JOCTaTOYHO ABTOHOMHBIE pa3zeibl (MOAYJH), UHTEIPUPOBAHHBIE B OO
Kypc.

— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku
00pa30BaTEeILHOrO MpOIlecca, MOBBIAS €ro NPAKTUYECKYI0 HANpaBlIEHHOCTb, CHOCOOCTBYIOT
UHTCHCU(UKAIIMA CAMOCTOSATEIIbHOW pPaOOThl y4YallMXCS W TOBBIIICHHIO IT03HABATEIHHON
aktuBHOCTH. B pamkax KT BeiensaroTcs 2 Buaa TEXHOIOTHIM:

— TexHoJOorust HCHOJB30BAHUS KOMIIBIOTEPHBIX HpPOrpaMM — IM03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — MPEAOCTABISIIOT IIMPOKHME BO3MOXKHOCTH ISl ITOMCKa

uHpopMaLny, pa3paboTKU HayYHbIX IPOEKTOB, BEJICHHs HayYHBIX UCCIIEIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOYyYEHHUS — IIOMOTaeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBI TOAXOJ, YYMTbIBas MHIUBHIyaJbHble OCOOEHHOCTM U IOTPeOHOCTH
yYalXxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLIMAIBHOTO
B3aMMOJCMCTBYS YYalllUXCsl C LEJIbI0 PEIICHUs 3aJadd, KOTopas ONpeleNsieTcs B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISSA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOydeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aUMHOI0 OOyuyeHus,
OCYLIECTBIISASI KaK WHAMBUAYAJIbHYIO, TaK MU KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a DEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PAcKpbIBasi JTMYHOCTHBIN
MOTEHIIKAT KaXJI0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKH OTHOCHUTHCS K HH(POPMALUHU, YMEHUIO
oTOMpath HH(OPMALINIO ISl pEIICHUS [TOCTABIEHHOM 3a/1a4H.

KommiekcHoe uCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTyaJbHYI0 aKTUBHOCTb, Pa3BHBAIOT I103HABaTEIbHbBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
Oy Iyl CIICIIMAIHACT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEOSI:

— pabora B MajbIX rpynmnax (KOMaHJE) - COBMECTHasl JESATEIbHOCTh CTYACHTOB B IpyIIIe
M0Jl PyKOBOJICTBOM JIMJiepa, HAIpaBJIEHHAs Ha pelleHHe oOIed 3ahauu MyTEM TBOPYECKOTO
CJIO’KEHUS Pe3yJIbTaTOB MHIMBHIyaJIbHON pabOThl WIEHOB KOMAH/bI C JIeIEHUEM ITOJIHOMOYUN U
OTBETCTBEHHOCTH;



— TMPOEKTHAsI TEXHOJIOTHS - HHAWBHyallbHAS WU KOJUIEKTUBHAS ACSITEILHOCTh 110 0TOODY,
pacmpeieieHHI0 U CHCTeMaTU3allid MaTepuaia Mo OMpPEeeICHHON TeMe, B pe3ysibTare KOTOPOu
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTYallul - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYyalud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCUOHANBLHOW JEATeIbHOCTH, U TOWCK BapHAHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUYECKOT'O MBIIIJICHUS — 0Opa3oBaTelbHAs J1€ATEIbHOCTh, HANpaBICHHAS
Ha Pa3BUTHE y CTYJICHTOB pPa3yMHOTro, Pe(IEKCHBHOTO MBIIUICHHS, CIIOCOOHOTO BBIIBUHYTH
HOBBIE UJIEU U YBUIETH HOBbIE BO3MOKHOCTH.

[Tonxom pa3bopa KOHKPETHBIX 3a7a4 © CUTyallMid [IUPOKO WCIONB3yeTCsS Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
pellIeHNN KaKI0M KOHKPETHOM 3ajaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METOJOB, a 3TO
TpebyeT pa30opa 1 OIIEHKHU LI€TI0 COBOKYIMHOCTH KOHKPETHBIX CUTYaIUH.

KOJIHYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTe/bHbIE
Cemectp | Bua 3ansitus HHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
[TpakTryeckue 3aHATHSA B peKuMax
5,6 JI, JIP B3aMMOJICHCTBHSI «IIPEMOJaBaTeNb — CTYACHT» U 14
«CTYJICHT — CTYJICHT»
Hroro 14

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmensvHas paboma cmyoenma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHUA CaAMOCTOATCIBHO PpacCllupiaTbh H YFJIY6JI$ITI) 3HaHUs,
MOJIyYEHHBIE B XO/I€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Momxon pa3dopa KOHKPETHBIX CHUTyallMid IIMPOKO HCIOJB3YETCS KaK IPEToiaBaTeseM,
TaK ¥ CTyJIEHTaMHU IpU MPOBEJCHUN aHAIIN3a Pe3yJIbTaTOB CAMOCTOSTEIbHON pabOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCTIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

Jns muu ¢ HapynIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUM OITOPHO-JIBUTaTEIBHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.




4, OIICHO‘IHI)IC U METOAUYECCKHUE MaTEepHAJIbI
4.1 OueHouyHble cpeAcTBAa VIS TeKYUIer0 KOHTPOJISA  YCINEeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAMHU

OueHoYHBIE CpelCTBAa NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUH  00ydalomMXCsi, OCBOMBIIMX HPOTpaMMy y4eOHOH JUCHMIUIMHBI «HA3BaHUE
JMCIUTIITMHBD.

O1neHOUHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalibl Ul MMPOBEACHUS TeKYIIero
KOHTPOJIsI B ()OpME TECTOBBIX 3a/IaHHM, JOKJIAJa-TIPE3CHTAlMU 110 MPOOJIEMHBIM BOIIPOCAM,
Pa3sHOYpPOBHEBBIX 3aJaHWH, CUTYallMOHHBIX 3a/1a4 U MPOMEKYTOYHOH aTTecTanuu B (opme
BOITPOCOB M 33J[aHUH K SK3aMEHY.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHIYaTbHBIX MCUXO()U3NIECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJHMAAM M JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIFHOE BpeMsI JIJIsl [TOJArOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C X MHIUBHIYaIbHBIMU OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] WHBAJIHIOB U JIMII C OIPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOJIYJIIO) TIpelycMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tn ¢ HapyIeHUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluU

Kon HanmenoBanue
Ne | KoHTponupyemslie pa3aesns! (TeMbl) | KOHTPOIUPYEeMOit OLIEHOYHOI'O CPEJCTBA
n/n JIMCTIATUTHHBI® KOMTIIETEHIIUH . [IpomexyTouHast
Texylmuil KOHTPOJIb
(wn ee JacTh) aTTecTanus
Moayasb | — MeToabl u MOJieJIM TPOrPAMMHON HHIKEHEPUH
11 [Ipoucxosxienne  MporpaMMHON Jlabopamopnas Tecmosbie 3adanus,
T | MHOKCHEpHH paboma 1 Bonpocwr 1-9
= VK-2, VK-3,
OCHOBHBIC MOHSTHUSI IPOTPAMMHON VK-4
19 | nmkenepun ) Jlabopamopuas Tecmoegvie 3a0anus,
' paboma 1 Bonpocer 10-18
IMpouecc a3paboTKH
13 | o po B AMMHOIO O 6601_[2‘15}114’1 ~ | OIIK-2, OIIK-4, | Jlabopamopnas Tecmoegvie 3a0anus,
' porp . OIIK-6 paboma 2 Bonpocwer 19-24
OpOrpaMMHBII poLece




14 Kusnennwiii  mmxn  (OKI)  T1O. Jlabopamopnas Tecmosvie 3a0anus,
| Mogemu XII IO paboma 3 Bonpocwr 25-36
15 VYnpasnenue Tpeboanusamu k [10 VK-2, OIIK-6, Jlabopamopuas Tecmosvie 3a0anus,
) VK-4, YK-9 paboma 3 Bonpocwr 37-42
16 Mertop! ¥ MOZIENHN IPOTPAMMHOM VK-4, OTTK-6 Jlabopamopnas Tecmoguvie 3a0anust,
WH)KCHCPUHU paboma 3 Bonpocer 43-48
17 S3eik UML ¥ €ro NpHMEHEHHE B VK-3, OIIK-6 Jlabopamopuas Tecmosgvie 3a0anus,
MIPOrPaMMHON HHKEHEPHH paboma 4 Bonpocwr 49-55
18 VYnpasnernune koHpuryparmei [10 VK-2, OITK-2 Jlabopamopuas Tecmosgvie 3a0anus,
paboma 4 Bonpocwr 56-60
19 VYnpasnenune sepcusimu [10. Jlabopamopuas Tecmosgvie 3a0anus,
) BepcroHHBIN KOHTPOJT. paboma 5 Bonpocw 1-9
o VK-2, VK-3, Jlabopamopuas Tecmosgvie 3a0anus,
1.10 | Ynpasnenne cboproii I10 VK-4, OIIK-2 paboma 5 Bonpocwr 10-18
Jlabopamopuas Tecmosgvie 3a0anus,
1.11 | Yupasnenne xagectBoM 110 padoma 6 Bonpocer 19-24
OIIK-6,YK-3, Jlabopamopuas Tecmosgvie 3a0anus,
1.12 | Pabora ¢ omudkamu B I10 V-9 Ppatoma 6 Bonpocer 25-36
Jlabopamopuas Tecmosvie 3a0anus,
1.13 | Tectuposanue I[10 VK-2, OIIK-2 patoma 6 Bonpocer 37-42
OIIK-2, OIIK-4, | Jlabopamopuas Tecmosgvie 3a0anusl,
1.14 | Yopasnenue passepteiBanuem 110 OIIK-6 padoma 7 Bonpocut 43-48
. Jlabopamopuas Tecmosvie 3a0anus,
1.15 | Ymopasnenue skcrutyatanuei [10 OIIK-6 patoma T Bonpocer 49-55
116 CoBepIlIeHCTBOBaHHE IIpoIiecca VK-2, VK-3, Jlabopamopuas Tecmoegvie 3a0anus,
' paspabotku [10. Mogear CMMI VK-9 paboma 8 Bonpocwr 56-60
Monyas |1 — TexHosiorusi npoeKTHPOBaHHS POTPAMMHBIX CHCTEM
21 [IpoekTupoBaHue NPOrpaMMHBIX Jlabopamopnas Tecmoguvie 3a0anus,
CHCTEM _ OITK-2. VK-3 paboma 1 Bonpocwr 1-9
29 TexHoNOTHA aHATH3A IPEIMETHOM Jlabopamopuas Tecmosgvie 3a0anus,
) obyacTu pu npoekTupoBanuu [1C paboma 2 Bonpocwr 10-18
23 OCHOBBI METOJIOJIOTUH VK-2, VK-3, Jlabopamopuas Tecmoegvie 3a0anus,
' npoektrposanus [1C VK-4, YK-9 paboma 3 Bonpocwr 19-24
24 [IpoexTupoBanue Jlabopamopuas Tecmoegvie 3a0anus,
' ¢dyskuronanapHO# yactu [1IC paboma 4 Bonpocwr 25-36
Tpoexruposanue Jlabopamopuas Tecmoegvie 3a0anus,
2.5 | uadopmaoHHOTO 0OCCIIeYeHHUS aGoma 5 Bonpoces 37-42
i(e OIK-4, VK-2, |7 P
Tpoexruposanne VE-9, OIIK-6 Jlabopamopuas Tecmosgvie 3a0anusl,
2.6 | MaTeMaTHYECKOTrO 00CCIeUeHHUS
Tc paboma 6 Bonpocwr 43-48
27 [TpoekTupoBaHKe IPOrpaMMHOTO Jlabopamopnas Tecmosgvie 3a0anusl,
) obecneuenus [1C paboma 7 Bonpocwr 49-55
28 Joxymentuposanue [1C OIIK-6, OIIK-2, | Jlabopamopnas Tecmosvie 3a0anus,
' VK-9 paboma 8 Bonpocwt 56-60

Ioka3aTesn, KpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

Kpurtepun onenuBanns copMHPOBAHHOCTH HHANKATOPOB JOCTHKEHUSI KOMIIETEHIIUM

Onenka ypoBHs
c(hOpMUPOBAHHOCTH

KpI/ITCpI/II/I OLICHUBAHMUA 10 3K3aMCHY

Bricokuii ypoBeHb

O1eHKY «BBICOKMI» 3aciIyXHBaeT CTYACHT, OCBOMBIIMHI 3HaHUS,
yMEHHS, KOMIETEHIIMM M TEeOpeTHMUecKUil marepuain 0e3 MHpoOesos;
BBINOJIHUBIIMN BCe 3aJaHus, PEAyCMOTPEHHbIE Y4eOHBIM TUIAaHOM Ha
BBICOKOM Ka4€CTBECHHOM YPOBHE; MPAKTUYCCKUEC HaBBIKH
poheCCHOHATILHOTO IPUMEHEHHUS OCBOECHHBIX 3HaHUH




Onenka ypoBHs
c(HhOpMUPOBAHHOCTH

Kpurepun onieHHBaHMsI 110 dK3aMEHY

c(OpMHPOBAHBI.

TexHoOrMKM NMPOrpaMMHON MH)KEHEPUM NPUMEHSIOTCS KOMIUIEKCHO U
06e30mmO00YHO, peanu3ysi KadeCTBEHHBbIE TPOEKTHbIE H padoune
pEeLIeHuS.

PazpaGoTanHblii KOJ KaueCTBEHHBIH M MPHUTOJIEH K MPUMEHEHHIO II0
HA3HAYEHUIO B MOJIHOM (DyHKIHOHAJIE.

Pesynpratel npoexktupoBanus IIC paunoHanbHbIE, TO3BOJISAIOLINE
IIOJIyYUTh COBEPILECHHBIE IPOEKTHBIE PELICHMs, KOTOPBIE IO3BOJSAIOT
obecnieunTh BhICOK03(h(hekTuBHYIO pazpadotky 110

Cpennuii ypoBeHb

OLeHKY «CpeqHMI» 3aciIyKHBAaeT CTYAEHT, MPAKTUYECKH IOJHOCTHIO
OCBOMBIIWK 3HAHHS, YMEHUS, KOMIICTCHIMH M TEOPETHUYCCKHI
MaTepual, yyeOHble 3a/JlaHUsl HE OLEHEHbl MaKCHUMAaJbHBIM YHCIOM
0aJ10B, B OCHOBHOM C(hOPMHUPOBAI PAKTUUECKUE HABBIKU.
TexHonoruu mporpaMMHON MH)XEHEPUU NMPUMEHSIOTCS (pparMEeHTapHO
u ¢ MenkuMu ommOkamu. IIpoekTHble W paboume pemieHus: UMEIT
MEJIKHE HEI0YEThI.

PazpaboTanHblii KOl MMEET HE3HAYUTEIbHBIE HETOPAOOTKH, B IIEIIOM
paboToCiocOOEH M MPHUroJieH K HPUMEHEHHI0 II0 Ha3HAYCHHIO B
OrpaHUYEHHOM (PyHKLIMOHAJIE.

PesynbraTsl npoextupoBanus [IC B 1enom KoppekTHble, TpeOyromue
HE3HAYUTENIBHOW  KOPPEKTHPOBKH,  OJHAKO  HE  JOCTATOYHO
palMoOHaNbHBl M HE IO3BOJIAIOT 00ECHEeUUTh BBICOKOI(P(HEKTUBHYIO
pazpabotky 10

[Toporosslii
YPOBEHb

O1neHKy «MOpPOTOBBI 3aCIyKHBAET CTYJIEHT, YACTUYHO C Mpodenamu
OCBOMBIIMK 3HAHHS, YMEHUS, KOMIICTCHIIMM ¥ TEOPETHUYECKHIA
MaTepHuall, MHOTHE yueOHble 3aJaHMs JUOO He BBIMOJHUI, JUOO OHU
OLICHEHbI YHUCJIOM Oa/uIoB OJIM3KUM K MHUHUMAIbHOMY, HEKOTOpHIE
MIPAKTUYECKHE HAaBBIKU HE C(HOPMUPOBAHBI.

TexHoNOrMM MPOTrPaMMHON WHXEHEPHH TMPUMEHSIOTCS HETPaMOTHO C
rpyObiMu omrOkaMu M HeopaboTkamu. [IpoekTHbIE peleHus] UMEIoT
PSI CYIIIECTBEHHBIX HEJ0YETOB.

Pazpa®oTanHbplii  KOA ~ MMeeT  3HAUUTENIbHbIE  HEA0pabOTKH,
HEepaboTOCIIOCOOEH M TPUTOJCH K NMPUMEHEHHIO 0 Ha3HAYCHHIO B
OTpaHUYEHHOM  (PyHKIMOHANe  TOJBKO TOCIE  CYIIECTBEHHOI
JOpabOTKHU.

PesynbraTsl npoektupoBanus [IC B OCHOBHOM KOPPEKTHBIE, OTHAKO HE
panroHaIbHBl U HE MO3BOJSIOT 00ECTIEUYUTh KOPPEKTHYIO Pa3paboTKy
I10, TpebyIoT CcylecTBEeHHOM 10paboTKH

He cdopmupoBano

OneHky «He chOpPMHpPOBaHA» 3acCIy)KUBAET CTYIEHT, HE OCBOHMBIIHUMA
3HaHUS, YMEHUS, KOMIIETEHIINH U TEOPETUUYECCKHUI MaTepuai, yudeOHbIe
3aJJaHHs HE BBITIOJHIJI, TPAKTUYECKIE HABBIKH HE BBIPAOOTAHBI.
TexHOJOTMM TPOTPAaMMHON HWHXXEHEPUH TPUMEHSIOTCS C TPYOBIMHU
olMOKaMHU M HE JIal0T B IIEJIOM KOPPEKTHOT'O pe3yJibTara.
Pa3paboranHblii KOX OTCYTCTBYeT, JHUOO HMEET KpUTHUYECKHE
HE/04eThl, HEepabOTOCIIOCOOEH M HENpPUTOJeH K TNPUMEHEHUIO I10
Ha3HAYCHUIO.

Pesynbratel mpoektupoBanus IIC B 11eOM HEKOPPEKTHBI U HE
paloHaIbHBI, HE TO3BOJIAIOT ob0ecneunTs pazpaboTky [10 u tpebGyroT
nepepaboTKH, MO0 OTCYTCTBYIOT.




IkaJia oneHUBAHHUA YK3aMeHa

S-0a/uIbHAs LKA Kpurepuu ouenku

OTINYHO «5»

Bce nnankaTopsl JOCTHKEHHS] KOMIIETEHIUI Ha BEICOKOM
YpOBHE

Xopomio «4»

Bce unnukaropsl YK — Beicokuil ypoBensb, unaukatopbl OITK
u [IK — He Huxe cpenHero

VY 10BIETBOPUTETBHO «3%»

Bce nnnukaropsl YK — He HMKE CpeiHErO ypOBHH,
unaukaropsl OIIK u [1K — He HuXke noporoBoro

HeynoBnerBopurenbHo «2»

Xots 651 1 HUHAUKATOP JOCTUKCHHUA KOMIICTCHIIMU HE
chopMupoBaH

TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MaTepHaJbl, HeoO0XoaAuMbIe s
OLlEHKM 3HAHWIi, YMEeHNH, HABBIKOB U (MJIH) ONBITA JeSTEJIbHOCTH, XapPaAKTePU3YIOUIUX
Tanbl GopMUPOBaHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeIbHON MPOrPaMMbl

TUuoBsie TEMBI AJI1 JUCKYCCHUU:

Amnanu3 norpeGHOCTEeH mosb3oBarenei B uHdopmaruzaimu 3aaa4 (YK-2).
dopmupoBanue TpeboBaHui Kk JoKymMeHTooO0poTy npeanpustus (OIK-4).
dopmanuzanms pyHKuHOHaIBHBIX TpeboBanuii k UC (YK-3, OIIK-6).

TunoBele 3a1aHus Ha na6opaTopHLIe pa60TBIZ

N3yunTh MaccuB BXOJHOH HOPMAaTHUBHO-CIPABOYHOU (YCIIOBHO-TIOCTOSIHHOM)
UHPOpPMALIUN, ONPEICTUTh WCTOYHHKH CBEACHHUH M COCTaB COOTBETCTBYOIIUX
cnpaBounukoB (YK-2, YK-3, YK-9, OIIK-2).

MN3yunth  MaccMB  BXOJHOM  omepaTMBHOM  (Tekyuiei)  uHGpopMaImu:
CTPYKTYPHPOBAThH €ro MO KIFOYEBBIM CYIIHOCTSIM C YKa3aHHEM BCeX aTpuOyTOB,
OTpeNIeNIUTh UCTOYHUKH CBEJCHM, YacTOTy UX MOCTYIUIEHUS JHMO0 OOHOBJIECHHUS
(OIIK-4, OIIK-6).

BBITIOTHATE CHCTEMHOE ONHMCaHUE CYIIECTBYIONINX MOTOOHBIX HH()OPMAITHOHHBIX
cucTeM (He MeHee JIBYX), KOTOpble MOTYT ObITh IPUMEHEHBI K JAHHOMY OOBEKTY
uHpopMaTH3alMi. BBIETUTh OCHOBHBIE TPEUMYIECTBA M HEAOCTATKH
npezcrasieHHbix cucteM (YK-2, YIIK-2, OIIK-4).

Ha ocHoBe anamu3a mnpeaMeTHOH 0OONAacTH TNPOM3BECTH HACHTU(DHUKAIMIO
cymiHocTel uHpopmannonnoi 6a3el UC u cesaseit mexny aumu (YK-2, VK-3,
OIIK-6).

TunoBble 3a1aHNs Ha KOHTPOJIBHYIO PadoTy:

CrnpoekTupoBartb IpOrpaMMHOE MPUIIOKEHHE Ut peanuzanum
aBTomarusupoBanubix ¢pyukimii UC (OIIK-6, YK-2, VK-3).

Onucath Ha3HAYCHUE, TEXHUUECKHE XaPAKTEPUCTHKH, TIPUHIIUI pabOThI U MEpbI
6e3omnacHocTu npu dkcrutyaranuu UC (YK-4, OIK-4, OIIK-2).

CocraButh pykoBozcTBo monbs3oBateis (YK-2, YK-9, OIIK-6, YK-2, OIIK-3).



Tumnoswie TECTOBLIC 3adaHusA:

1. BeiOepute npaBmiibHYIO MOCIEA0BATEIBHOCTD 3TanoB co3aanus [10. (BeiOepuTe oauH
BapHaHT OTBETA)

a) aHaJU3 , MPOEKTUPOBAHKE, pa3paboTKa, TECTUPOBAHHE, COMTPOBOKICHHE

0) mpoeKTUpOBaHKe, aHAIIN3, pa3paboTKa, TECTUPOBAHUE , COIIPOBOXKICHUE

B) MPOEKTUPOBaHME, pa3paboTKa, TECTUPOBAHUE, AHATIU3 , COIIPOBOXKICHHUE

T') aHaJIK3, pa3paboTKa, IPOEKTUPOBAHKE, TECTUPOBAHUE, COITPOBOXKICHUE

2. Cornacuo I'OCT 19.102-77, B atam: PazpaboTka mporpamMmbl BXOIHT:

a) [IporpammupoBaHue U OTIAAKA IPOIPAMMBI.

b) Pa3zpaboTka riiana MeponpHusaTHii 10 pa3paboTKe U BHEAPEHUIO TPOrPAMM.

B) Pa3paboTka mporpaMMHBIX TOKyMEHTOB B COOTBETCTBUH ¢ TpeboBanusimu ['OCT
19.101-77.

I') PazpaboTka, coriacoBaHue 1 yTBEPKACHHUE MOPsIIKA U METOJUKU UCIIBITAHUH.
1) KoppektupoBka mporpaMMsbl ¥ TPOrpaMMHOM TOKYMEHTAIIMU TI0 pe3yJibTaTaM
WCTIBITAHU.

3. Cornacao I'OCT 19.102-77, na ctaguu 1.TexHuuyeckoe 3aJaHue BBITOIHIETCS

a) [TocranoBka 3agaun. CO0p UCXOIHBIX MaTEPUAIOB

0) YTouHEeHHNe CTPYKTYpBl BXOJHBIX M BBIXOJHBIX HaHHBIX. [locTaHOBKA 3a1aun.

B) C6op ucxonnsix marepuanon, Pa3paboTka anroputma pereHus 3aadn

r) Pazpabotka ctpykTypsl, [locranoBka 3amaun, COp MCXOTHBIX MaTepHUAOB

1) IlocranoBka 3agaun, CO60p UCX0AHBIX MaTepuanoB, O60CHOBaHUE HEOOXOIUMOCTH
IIPOBEJCHUS HAYYHO-UCCIIEJOBATEIbCKUX padoT

4.TOCT 19.001-77 orBeuaer 3a:
a) OO1mue MmonoKeHus

6) Bunpl nporpamm

B) Ctaguu pa3zpaboTku

r) Obmue TpedboBaHms

1) OCHOBHBIE Ha/ITUCH

95. Banupamus —

a) o0ecreyeHnue COOTBETCTBUS Pa3pabOTKH TPeOOBAHUSAM €€ 3aKa3UUKOB
0) mpoBepKa MPaBUILHOCTH TpaHCHOPMAIINH MTPOEKTA B KOJ| peanu3aliu
B) BBISIBJIEHUE BCEX OIMINOOK

96. Bepuduxarus —

a) o0ecrieueHre COOTBETCTBUS pa3pabOTKH TPeOOBAHUAM €€ 3aKa3UNKOB

0) mpoBepKa MPaBHIIBHOCTH TpaHCPOPMAIMH NTPOEKTa B IPOTPAMMY

B) JICHCTBUA Ha KaXKJOW CTAJMH XKU3HEHHOTO LIMKJIA C TIPOBEPKHU U MOATBEPKACHUS
COOTBETCTBUS CTaHAapTaM

97. BHelIHne METPUKH MPOAYKTA:
a) METPUKHU Ha/IEKHOCTU

0) MEeTpUKH pazmepa

B) METPUKH CIOKHOCTHU

98. BHyTpeHHME METPUKH MPOAYKTA!
a) METPUKHU COTPOBOKICHHS



el

B©O©oo~No O A

15.
16.
17.
18.
19.
20.
21.

22.

0.
. ®opmanu3zarus TpeOOBaHUM K MPOrPaMMHOMY 00€CTIEUEHHIO.
12.
13.
14.

0) METPUKH TOAHOCTH
B) METPUKHU CTUIIS

99. K nporeccy pazpadorku [1O 0THOCATCS CleAYOIINE POIECCHI:
a) COIPOBOXKICHUS

0) IpoeKTUpOBaHUE

B) DKCILTyaTalus

') TECTUPOBaHUS

100. Hoctym k cpeactBam tectupoBanus Visual Studio ocymecTsisiercs us ... (BeIOepuTe
OJIMH WMJIM HECKOJIbKO BAPHAHTOB OTBETA)

a) Obo3peBareis TECTOB

6) KomanaHol cTpoku

B) [Ipu nocrpoenun npunoxenus yepe3 Team Build

r) Bce oTBeTHI BEepHBI

Oo6i1tee yucio 3agauuii: 100

[Tpoxoanoii mopor: 60%

[TpoBepsieMble KOMIIETCHIIMH KOMITJICKCOM TecToBbIX 3aianuii: YK-2, YK-3, YK-4, YK-9,
OIIK-2, OIIK-4, OIIK-6

3K3aMeHaHHOHHLIe MaTepHuaJdbl 1JIs1 l'[pOMC)KyTO'lHOﬁ aTreCcralnumn (3K33Mel-l):

3aganne HA TEOPETUYECKYIO YACTh:
[TporpaMMHBIii Ipoliecce, MporpaMMHoOe oOecriedeHre: onpeeieHue, CBOCTBa.
[TonsiThe mpoliecca pa3padOTKH TPOTrPaAaMMHOTO OOECTICUEHUSI.
CoBepuIeHCTBOBaHUE —Tpoliecca pa3pabOTKU IporpamMMmHoro obecnedenus. Craguu
HBOJTFOIIHH.
Mozens npouecca pa3paboTKu IporpaMMHOro odecrieueHus: (ha3bl U BUIbI 1€ATETBHOCTH.
Kackagnast Mosienib pa3pabOTKu IPOrpaMMHOTO 00eCTIeUEHUSI.
CnupanbHas MOJIeTh pa3padOTKH MPOTPAMMHOT0 OOECTICUEHUSI.
VYnpasienne TpeOOBaHUSIMU TIPU PEATHA3ALUH POTPAMMHOTO TIPOIIecca.
3anmava ynpaBieHus: TpeOOBaHUSIMH K IIPOTPAMMHOMY 00€CTIEUEHUIO.
Bunpl TpeboBanuii kK mporpaMMHOMY 00€CIIEYEHHUIO.
CoiicTBa TpebOBaHUI K MPOrpaMMHOMY 00ECTIEUEHHUIO.

OmunbKu nNpu TOKYMEHTHUPOBAaHUH TpeOOBAHUI K MPOrpaMMHOMY 00€CIeueHHIO.

[{uks paboThl ¢ TpeOOBAHUSAMU K IPOrPaMMHOMY 00€CIIEUEHUIO.

MeTtobl 1 MOZAENN MPOrPaMMHON MHKEHEPHUH JUIsl OPTaHU3alMK NIPOTPAMMHOTO IIpolLEcca.
CASE-cpencrsa.

@YHKIIMOHAIbHO-OPUEHTUPOBAHHBINA MOIXO/] IIPU PeaIU3alliy IPOrPaMMHOTO IIpoLecca.
OOBEKTHO-OpUEHTHUPOBAHHBINA MOIXO/] TIPU PeaTUu3alliy IPOrpaMMHOTO Mpoliecca.

bazossie Mmonenn UML, npuMeHsieMble TpH peanu3alyy IporpaMMHOIO IIpoIecca.
KongurypanronHnoe ynpapieHue npu peaan3anuy IporpaMMHOro mpoliecca.

OO0BeKkThl KOHPUTYPAIIMOHHOTO YIIPABISHHS IIPU peaTn3aluy IporpaMMHOTo Impoliecca.
Enunuib KoHQUrypallmoHHOTO yIpaBjeHUs IPH peannu3aliy MporpaMMHOro Ipolecca.
VYnpaBieHue BepCHSIMU COCTAaBHBIX KOH(UI'YpAalMOHHBIX 00BekToB. Ilonarue "Berku"
MIPOEKTA.

VYnpasienue cOOpkaMu MpH peatn3aliuy MporpaMMHoro npouecca. Ilonstue baseline.
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[TpuHIIUTIBI KNUOEPHETUKU U WX MCTIOIB30BaHKE MPHU MpoekTupoBanuu 110

ITonsitue npoektupoBanus 110. Dranel u ctaauu npoektuposanus 110

KoHmenmus TeXHOIOruu KOMaHIHOHM pa3paboTKu mporpamMmmHoro obecrieuenuss MSF.
Mopensb xku3HeHHoro nukia pemeHuss MSF. da3pl © BeXu MHTErPUPOBAHHOTO MOJX0J]A K
CO3JJaHUIO U BHEJPEHUIO PELICHUN.

Mopnens komann B MSF. Ponessie kitactepst MSF. PacnpeneneHue OTBETCTBEHHOCTH
POJIEBBIX KJIACTEPOB.

MacmrabupoBanue komauasl MSF 1 coBMmelienne poiield B KoMaH/e MpOeKTa.

VYnpapieHue komnpomMuccaMu B TexHosioruu MSF.

['n6kas merononorus pazpadorku [10. 3Hauenne rubKoii pa3paboTKu.

[Mpunuuner  THOKOM  paspaboTku. PacmpocTpaHeHHble  METOAONOTHMU  Pa3pabOTKH
IPOTPAMMHOTO 00eCTIeUeHHsI, yIOBJICTBOPSIONINE JaHHBIM IPUHIIUIIAM.

ApxurektypHoe npoektupoBanue [IC. Wcnons3oBanue auarpamm UML 1ipu BBITIOJTHEHUH
apXuTeKTypHOro npoektuposanus 11C.

Pa3pabotka npunoxenus. AHanu3 koaa. Merpuku kozga. [IpopunupoBanue u oneHuBaHHE
IPOU3BOIUTEIBHOCTH TPUIIOKEHUS.

Texnonoruu komananoi paspabotku IIC. Mogenbs ¥ mpuUMEpHBI COCTaB KOMaHIbl MpU
KOJUIEKTUBHOM pa3padbotke [10

Texnonorun komanaHou pazpabotku [IC. JlecTpyKTHUBHBIE U CO3HJAATENbHBIE COYETAHUS
ponen.

Texnonoruu koMangHou paspadorku [IC. Mozaens koMaHAbI TJIaBHOTO MPOrPaMMHUCTA
CranpapTu3anys KauecTBa, 3a/1a4a 00ecreueHus: KayecTBa NporpaMMHOI0 00eCeYeHHUs.
KomuTteTsl, HEMOCpeICTBEHHO CBSI3aHHbBIE C pa3pabOTKOI MPOrpaMMHOI0 00eCeYeHHUS.
MeTto/1b1 0O€ecrieueH s KauecTBa IPOrpaMMHOI0 O0eCIIeueHusl.

[TonsiTre TeCTUPOBAHUS MPOTPAMMHOTO 00ECIIEUSHH S, 0)KUIAEMOE MTOBEICHNUE TPOTPAMMBI.
CrniennanbHO 3aJJaHHBIE YCIIOBHS /ISl TECTUPOBAHUS IPOrPAMMHOI0 00ECIIEUEHUS.

Bunel TecToB, KpUTEepUU U BUABI TECTUPOBAHHUS IPOTPAMMHOTO OOECIICUEHUS.

TexHonorust MogyabHOTo TecTupoBanus I10

Pabora c ommbkamu, cpenctBa KOHTpous omuook (bug tracking systems).

TexHonornu KOMaHAHON pa3pabOTKHU MPOrPaMMHOI0 00ECIICUEHNUS.

[Tousstue CMMI. Yposuu 3penoctu nporeccoB no CMMI. O6nactu ycoBepieHCTBOBaHMUS.
O61uee onucanue "rudkux" meronos pazpadotku I10.

TexHonorust Scrum: ob1iee onucaHue, posiy, MPaKTHKH.

JoxymentupoBanue I1O: TpeOoBaHus, cocTaB UM KiIacCUPHUKaLUs ITPOrpaMMHOM
nokymeHTtanuu. Jlokymentuposanue 110 Ha cTagusax )KU3HEHHOTO LIMKJIA

Bueapenune u skcrutyatanus [10. Ucrounnku npo6iem npu BHeapenun [10

[TonsiTve MpoeKTHpPOBaHMsl. DTallbl U cTaauy poekTuposanus 110

[IpoBenenne mpennpoeKTHOro oOcnenoBaHust npeanpusThii. OnucaHue HHQPOIOTOKOB.
Onpoc cOTpyJHUKOB NPEAIPUATHUS.

CTpyKTypHBIE TIOJICUCTEMBI IpOrpaMMHON cuctembl. DyHKIMOHAIBHASA U 00ECIeUnBarOIas
4acTh IPOrPaMMHOM CHUCTEMBI YIIPABICHUS IPEIIIPUITHEM

@OyHKIMOHAIbHAS YacTh HH()OPMALIMOHHOW CHCTEMBI yIpaBiieHus npeanpustueM. [lopsaok
peleHns 3a7ad Mo CO3JaHMI0 (YHKIHMOHAJIBHBIX MOACHCTEM HH()OPMAIMOHHOW CHCTEMBI
yIOpaBlIeHUs NPeIpUIATHEM: OPraHU3aI[MOHHBIHN aCIeKT.

HNudopmannonHoe obecrieueHre MPOrpaMMHOM CHUCTEMBbl YHpPaBICHUS MNPEANPUSTHEM.
[TpoexTrupoBanue 6a3 JAHHBIX IPOTPAMMHOI CHCTEMBI.

Texnuueckoe oOecrieueHHe MPOrpaMMHON  cucTteMbl. TpeOoBaHHMS K  KOMIUIEKCY
TEXHUYECKUX CPEJCTB.

@YHKIIMOHAIBHO-OPUEHTUPOBAHHBIM  moaxoa K mpoektupoBanuto  [10.  Ilpumep
MPUMEHEHHUS.

OOBeKTHO-OPUEHTUPOBAHHBIHN 110AX0] K nTpoekTupoBanuio [10. [Ipumep npumenenus.
UML-moznenu [10. Kanonnueckuii Habop nuarpamm sizbika UML



60. Ocobennoctu nzoopakenus nuarpamm sizbika UML. TlpaBuna rpaduyeckoro n3o0pakeHus
nuarpamum si3bika UML.

ITo Teopum I Kaxa0ro Bompoca:

- I[J'IH IMOJIYUCHHUA OUCHKH «KYIAOBJICTBOPUTCIIHHOY HCO6XOI[I/IMO B 06H.[€M PACKpPLITH CYTh BOIIPOCA.

- Jlusg monmydeHUs OIEHKU «XOpOIIO» HEOOXOAMMO IMOJTHOCTBIO PACKPHITh CYyTh BOMIpoOca U
OTPa3uTh KOHKPETHOE €0 COJIepKaHue.

- Jlns monydeHHs OLCHKH «OTIMYHO» HEOOXOIMMO TOKa3aTh TIyOOKOE MpEICTaBlIeHUE IO
JJAHHOMY BOIIPOCY, IPUBECTU MTPUMEPHI, JEMOHCTPUPYIOLIUE CYTh BOIIPOCA.

3agaHue HA IPAKTUYECKYIO0 YaCTh:
Jnst 3amanHOM npeIMeTHON 00JaCTH PEIIUTh CIASAYIOIINE 3a1a4Uu:
1. BBINONHUTH KpaTKOE CHUCTEMHOE OIMCAaHUE IMpeIMETHON o0jacTu Ha ypoBHE Ou3HEC-
IpPOIECCOB;  TMOCTPOUTH  AMArPaMMbl,  HUTIOCTPUPYIOIIWE  OOJIACTH  NPUMEHEHUS
npoektupyemoii [10.
2. CdopmynupoBaTh 1elb W HazHadeHue cozmanus [IO i aBTOMaru3anuu
PacCMOTPEHHBIX OM3HEC-TPOIIECCOB.
3. CdhopmynupoBaTh QpyHKIMOHAIBHBIE U HEPYHKIIMOHAIBHBIE TPEOOBAHUS K MPOrpaMMe.
[TocTpouth KackaJHYIO/CIIUPATBHYIO MOJIENb MPOTPAMMHOTI0O IIpoIecca.
4. CnopoextupoBaTh (QYHKUHOHAJIBHYIO CTPYKTYypy HpOorpamMmbl €  [PUMEHEHHEM
(GYHKIIMOHATIBbHO-OPUEHTUPOBAHHOTO U 00BEKTHO-OPHUEHTUPOBAHHOTO TIOJIXOA.
5. CnopoekTtupoBath 0a3y JaHHBIX, oOlIecucTeMHoe u cneruanbHoe [10.

Ilo mpakTnyeckoMy 3aJaHUIO:

— Jl71s mosryueHust OLIeHKH «yIOBJIETBOPUTEIIbHO» HEOOXOUMO PelInTh 3a1auu 1 — 3
- Jliis noJiy4eHus OLIEHKH «XOPOLIO» HEOOXOAMMO PeluTh 3af1aun 1 — 4

- J171s mosryueHust OLIEHKH «OTJIMYHO» HEOOX0IMMO PelnTh 3a1auu 1 — 5

Hmozosasn IK3ameHayuoHHaAA OYeHKA onpeoensemcsa KAk cpeoe apugmemuueckoe
ouenok. Ilonyuennoe cpeonee oKpy2naemcsa 00 oOaudxcanuiezo yeno2o.

Ilepeuens KomnemeHnyuil (uacmu KomMnemeHyuu), nPOGEPAEMbIX OUCHOYHBIM
cpeocmeom: YK-2, YK-3, YK-4, YK-9, OIIK-2, OIIK-4, OIIK-6, OIIK-6

4.2 Meroan4eckne MaTepHaJbl, ONpeaeJsiiomue NpoueAypbl ONCeHUBAHHUS 3HAHWH,
YMEHHH, HaBbIKOB M (WJIHM) ONbITA [eSITeIbHOCTH, XaPAKTePU3YIOLIMX ITAMNbI

(popMupoBaHus KOMIIETEHIM I

Memoouueckue pexomenoayuu, onpeoenarujue npoueoypvl OUCHUBAHUA HA
IK3ameHe:

ITo Teopun:

- I[J'I}I MOJIYUCHUA OUCHKH «YAOBJICTBOPUTCIILHO HCOGXO,Z[I/IMO B 06LI_ICM PaCKpbITh CYTh BOIIpOCA.

- [l momydeHHsl OIEHKH «XOpOII0» HEOOXOIUMO IOJHOCTBHIO PACKPHITH CYTh BOIMpOCA H
OTPa3UTh KOHKPETHOE €TI0 COAEPKAHUE.

- Jlns momyuyeHus OLIEHKH «OTJIIMYHO» HEOOXOJMMO TMOKa3aTh TIyOOKOE MpEeCTaBIECHUE IO
JJAaHHOMY BOIIPOCY, IPUBECTH IPUMEPHI, IEMOHCTPUPYIOLIME CYTh BOIIPOCA.

ITo mpakTHYeCKOMY 3aJJaHUIO:

- Jl7s oNTy4eHus OIIEHKH «yJIOBJIETBOPUTEIHHO» HEOOXOAMMO PEIIuTh 3a1auu 1 — 3.

- JI71s mosTyd4eHus OLIEHKHU «XOPOII0» HEOOXOAMMO PEIIuTh 3a1a4u 1 — 4.

- Jlns mony4eHus OLIEHKH «OTIUYHO» HeOOXOIMMO PelInTh 3a1aun 1 — 5.



Memoouueckue pekomenoayuu, onpeoenarouiue npoyedypvl OUEeHUSAHUA MECHO08:

KpI/ITepI/II/I OLCHKH YPOBHS OCBOCHUA MHAMKATOPA KOMIICTCHIIMU

CreneHb OCBOEHUS [IporeHT 0T MaKCHMaJIbHO BO3MOXKHOH CYMMBI 0aJlJIOB
KOMIIETEHIIUU

He ocBoena 20

HU3KAN 50

CpETHHI 75

BBICOKMIA 90

Memoouueckue  pexomenoauuu,  onpeoenalouiue  NPOYEOypsLl  OUEHUGAHUA
KOHMPOJIbHBIX padom:

KOMIOHEHTOM TeKyIero KOHTPOJIS MO JUCHUIUINHE SBIISIOTCS TPH KOHTPOJIbHBIE Pa0OTHI
B BUJIC TUCHBMEHHOTO PEUICHUST KOMIUICKCHBIX 33124/

Ha xoHTponbpHON paboTe KakIOMy CTyIEHTY Jaercs | KOMIUIEKCHas 3ajava.
MakcuMaabHOE KOJUYECTBO OalIOB, KOTOPOE CTYAEHTHI MOTYT MOJYYHTh 3a IPaBHILHOE
peleHre KOMIUIEKCHOW 3a/1a4u Ha KOHTPOJIBHOM paboTe, cocTaBisieT 2 Oaa.

Crynenu Bun 3amanus Komunyectso
ypOBHEM 6amioB
OCBOCHUS
KOMIIETEHIIN I
IToporosslii Kontponsnas padora Nel (@opmanuszanus tpedoBanmii k [10) | 4-6
KonTponbnas pabota No2 (Tectuposanue 110)
bazoBsrit KonTponbnas padora Nel (Dopmanuzamus tpedosanuii k [10) | 5-7
Kontponbnas padota No2 (Tecrupoanue [10)
[Tponsunyteiit | KontponsHas pabora Nel (Dopmanuzanus tpedoBanuii k [10) | 8-10
Kontponbnas padota No2 (Tectupoanue [10)

Memoouueckue pekomenoayuu, onpeoenaioujue npoyeoypvl OUEHUBAHUA ONpoca
6HEayOUmopHo20  UHOUGUOYAIbHO20  YMEHUA  NPoPeccuoHanbHO-0pUeHMUPOEaHHOU
aumepamypoi:

OneHouyHble CpeicTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAUBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— Npu HEOoOXOJUMOCTHM HMHBAIMJIAM M JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs TPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOATOTOBKM OTBETA HA DK3aMEHE;

— IIpU NPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00yUYEHUS MHBAINUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbs IPEAYCMAaTPUBAETCSA MCIIOIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C X MHJMBUIYaJIbHBIMH OCOOEHHOCTSMU;

— IIpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
M UHBAJWAOB IpOLEypa OLIEHWBAHUSA pe3ylbTaTOB OOyYeHHUs 10 AMCHMUIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yjabTaTOB OOY4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpeAyCcMaTpUBaeT MpeAoCcTaBleHe HHPOpMaLuu B
dbopMax, afanTUPOBAHHBIX K OFPAaHUYEHUSIM UX 30POBbsI U BOCHIPUSITUS UH(pOpMaLIUu:

JUia U1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig U1 ¢ HapyIeHUSIMU CiyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

JUig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO ammapara:




— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. Ilepeyenb yuyeOHOH JHUTepaTypbl, HH(POPMALUMOHHBIX PECYPCOB H

TEXHOJIOTUH

5.1 OcHoBHasi TUTEpaTypa:

1. MeTomonorus U TEXHOJIOTUSI pa3padOTKU MPOTPAMMHBIX CHCTEM: METOABI U MOJEIH
nporpaMMHON WH)XeHepuu: ydeOHoe mocooue / A.H. Iloneraiikun, H.FO. JloGpoBosibckas;
MunucTepcTBO Hayku U Bbicmiero ooOpasoBanusi Poccuiickoit ®epepaunu, KyOGanckwmii
rocyaapcTBeHHbIN yHHBepcuTeT. — KpacHonmap: Kybauckwii roc. yH-T, 2025. — 229 c.

2. Meronpl MpOrpaMMHpOBaHUs : ydeOHO-MeToamueckoe mnocobue / aBropel B. B.
[Tonkom3un, A. H. Iloneraitkun, E. I1. Jlykamuk [u np.] ; MUHHUCTEpCTBO HAYKH M BBICHIETO
oOpazoBanust Poccuiickoit ®enepaunn, KyOaHckuil rocyaapcTBEHHBI YyHUBEPCHUTET. -
Kpacnonap : Kybanckuii rocynapctBennslil ynusepcurert, 2020. - 174 c.

3. Hoppep, I'. A. Metomonorus mporpaMMHON HHXKEHEpHH : ydeOHoe mocobue / . A.
Hoppep. — Kpacnosipck : CuOupckuii rocy1apcTBEHHBII YHUBEPCUTET HAyKW U TEXHOJIOTUN
nmenn akagemruka M.®. Pemernena, 2021. — 190 c.

Jl51s ocBOEHHS AUCHMILTUHBI HHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBBSI MMEIOTCSl M3JaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpaumy.

5.2 lonostHMTeEILHASI JIATEPATypa:

1. Toneraiikun, A. H. ComnuanbHble 1 3KOHOMUYECKUE MH(POPMAIIMOHHBIC CUCTEMBI: 3aKOHBI
(GYHKIIMOHUPOBAHMS ¥ IPUHIIUIIBI TOcTpoeHus : yuel. mocobue / A. H. Iloneraiikun ; Cuo.
roc. YH-T TeJIeKOMMYHHKanuid 1 uapopmaruku. - HoBocubupcek : Cubl'YTU, 2016. - 240 c.

2. CwmupHOB, A.A. TexHONOTHU MPOrpaMMHUPOBAHUs : yueOHO-IIpakTUyeckoe mocodue / A.A.
Cwmupnos, [[.B. Xpunkos. - Mocksa : EBpasuiickuil oTKpeIThIi uHCTUTYT, 2011. - 192 C. -
ISBN  978-5-374-00296-6 ; To ke  [OnekrtpoHnslii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=90777

3. 3ybxoBa, T.M. TexHosorus pa3padoTK MPOrpaMMHOro obecriedeHus : yueOHoe mocodue /
T.M. 3ybkoBa ; MuHuctepctBo o00pa3oBanus U Hayku Poccuiickoii @Denepanuu,
denepanbHOE TOCYNApPCTBEHHOE OFOJDKETHOE 00pa30BaTENbHOE YYPEKICHHE BBICIIETO
oOpazoBanus «OpeHOyprckuii rocynapcTBeHHbIH yHUBepcuteT», Kadenpa mporpammHoro
oOecrieyeHnsT BBIYUCIUTEIFHOW TEXHUKH W aBTOMATH3MPOBAHHBIX cuCTeM. - OpeHOypr :
oIy, 2017. - 469 c. : un. - bubmuorp.: c. 454-459. - ISBN 978-5-7410-1785-2 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485553

4. ConoBweB, H. Cuctembl aBTOMaTH3aIIUU Pa3padOTKH MPOTPAMMHOT0 0OecredeHus : yueOHoe
nocobue / H. ConosweB, E.YepHompynoBa ; MuHuCTEpCTBO 00pa3oBaHHsS U HAyKH
Poccuiickoit @enepanu, denepanbHOe TOCYAapCTBEHHOE OMOIKETHOE 00pa3oBaTENbHOE

yupexJIeHue BBICILIETO npodeccrnoHalbHOTO o0Opa3oBaHUs «Openbyprekuii
rOCyIapCTBEHHBI YHUBEpcHUTET». - OpenOypr : OI'Y, 2012. - 191 c. : un., cxem., Tabm. -
buGnuorp.: c. 182-183. ; To xKe [D51eKTpOHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=270302

5. Homxenko, A.M. TexHomoruum KOMaHAHONW pa3paOOTKHM MPOrpaMMHOTO 0OecredeHUs
uH(popmannoHHbIX cucteM / A.W. JlomkeHko. - 2-e u3l., ucrpan. - Mocksa : HarimoHanbHbIi
Otkpeithiil Yausepcutetr « MIHTYUT», 2016. - 301 c. : cxem., mi. - bubnuorp. B kH. ; To xe
[Onextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428801

6. Hocoma, JI. C. Case-texnonoruu W si3elk UML [DnektpoHHBIH pecypc] : ydeOHO-
metoaudeckoe mocodbue / JI. C. HocoBa. — 2-e u3a. — DJEKTPOH. TEKCTOBHIE JaHHBIE. —
Uensabunck, CaparoB : FOxHO-YpanbCkuil HHCTUTYT yIpaBlieHUsI U 9KOHOMUKH, Al [Tu Op



http://biblioclub.ru/index.php?page=book&id=485553
http://biblioclub.ru/index.php?page=book&id=270302
http://biblioclub.ru/index.php?page=book_red&id=428801

Memuna, 2019. — 67 c¢. — 978-5-4486-0670-0. — Pexum  gocryma:
http://www.iprbookshop.ru/81479.html.

5.3. UuTepHeT-pecypchbl, B TOM 4K cJ/ie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAHHBIX M HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI, IEPUOANYECKHEe H3TaAHUS

OcHoBHOI 2J1eKTPOHHBIN pecypc — IYMK/I na 6aze OCMIAO KyoI'Y:
https://openedu.kubsu.ru/course/view.php?id=8990

Dnekmponno-oudbuomeunwvle cucmemst (IbC):

1. DBC «FOPAWIT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. 3BC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbBIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
4

5

Hay4Has anekTpoHHaa bubnunoteka (HIB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aI1aJHBIX HAy4YHBIX )KypHaJI0B Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOUKOH http://archive.neicon.ru
6. HaumoHanbHaaA 3/1eKTpoHHaa 6ubavoTteka (AOCTynm K DIEKTPOHHOH  OuOnnoTexe
muccepranuii Poccuiickoit rocynapcreennoit oudmuoreku (PI'B) https://rusneb.ru/
7. Npe3snpaeHTckaa bubnvorteka um. b.H. EabumnHa https://www.prlib.ru/
8.  basa gaHHbIx CSD KembpuaKCKOro ueHTpa Kpucrannorpadpuyeckmx gaHHoix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexktopuym TB" http://www.lektorium.tv/
17. YHuusepcurerckas nupopmannonHas cucrema POCCHUS http://uisrussia.msu.ru

HH¢OpMaZ4MOHHbl€ CnpasovHrble cCucmembsl

1. KoncyneranT [Lmtoc - cripaBodHast mpaBoBasi CUCTEMa (JIOCTYI 110 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHuctepcTBO HayKu M BbIcuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiii moptan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyiexkuus nuppoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .
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7. Tlpoekt ['ocyapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHn A.C. [Tymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(pOpMaHMOHHBIN TTOpTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. O6pa3oBarenbHblii moptan "Yueda" http://www.ucheba.com/;

12. 3akoHonpoekT "O6 obpasosaHuu B Poccuimickon Peaepaummn'. Bonpockl 1 oTeeThbl http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 06pazoeamenvhvle U UHGopmayuonusie pecypcol Kyol'y

1. DnekrponHbli karamor Hayunoii 6ubmmoreku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

2.  DnextpoHHas ombmuoTeka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX TUTAHOB, Y4eOHO-METOAMIECCKUX KOMIUICKCOB, ITyOIHKAIi 1 KOH(DEPEHITHIA

http://infoneeds.kubsu.ru/

5. bubnnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUi http://mschool.kubsu.ru;

6. DOnexTpoHHbII apxuB nokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHble OOpa3oBaTelbHBIE pecypchl Kadeapbl HHGPOPMaLMOHHBIX CUCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u HayuHo-merogmueckoro »xypHana "LIIKOJIbBHBIE
I'OABI" http://icdau.kubsu.ru/

6. MeToanueckne YKa3aHusl A OOYYAKIIUXCH IO OCBOCHUIO
TUCHUIUIAHBI (MOIYJIs1)

B ocBoeHMM NUCIUTUITMHBI WHBAJTUIAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEeT HHJIWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.

NunuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCA BaXKHBIM  (akToOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3alMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM W OOy4arolIMMCS HWHBIAIOM WM JUIIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MatepuaJibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMIIMHE (MOTYJII0)

7.1 Ilepeyenb MHGPOPMATMOHHO-KOMMYHMKAMOHHBIX TEXHOJIOTHH

— IlpoBepka nomMamiHUX 3aJaHUN M KOHCYJBTHPOBAaHUE IOCPEACTBOM DIIEKTPOHHOM
MIOYTHI.

— Vcnonbp3oBaHue 37€KTPOHHBIX MPE3eHTALUN Y MPOBEACHUH JIEKIIMOHHBIX 3aHITHHA

- Cucrema MOODLE

- [IpoBepka nomamrHux 3a1anuil U KoHCyIbTHpoBaHue nocpeactsom DOMC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO M CBOOOJHO PACIPOCTPAHAEMOr0 IMPOTrPAMMHOIO
olecrieuyeHust

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 wu Kitty 0.76


https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

FileZilla 3.57.0
WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)
numpy 1.22.0
opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1
PyCharm 2021
Cuda Toolkit 11.6
@peiimBopk Django
Firefox, mro6as Bepcus
Putty, mo6as Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarun Remote System Explorer (RSE) ans Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajibHO-TEXHHYECKOE o0ecnevyeHne no JUCHUIJINHEe (MOTYJII0)

HaumenoBanue yueOHOW ayTUTOPUH, €€ OCHAIIEHHOCTh

No Bun pabor
000pyIOBaHUEM M TEXHHUYECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlekumoHHBIE 3aHATUS | AyAUTOpUS, YKOMIIJIEKTOBAHHAS CIELUAaTU3UPOBAHHOMN
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
2. JlaGoparopHble 3aHATHS | AyAUTOpPUS, YKOMIIJIEKTOBAHHAS CIELNAaTU3UPOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, IPOEKTOPOM, MPOrPaMMHBIM 00ecrieUeHUEM
3. [IpakTuueckue 3aniatust | Aynuropus, YKOMIUJIEKTOBAHHAs CHeUaIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
4. ['pynmnoBeie Aynutopus, YKOMIUJIEKTOBaHHAs CHeUalIn3upOBaHHON
(MHAVBUY ATTHHBIC) MeOenpl0 M TEXHUYECKHMMH  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTallUU KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OecrieueHueM
5. Texkymmuii ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBAHHAs CHeUaIu3uPOBAHHON
IIPOMEXYTOYHAS MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM
6. CamocTosiTenbHas Kabuner i caMocTosTeNbHONH paOOThI, OCHAIEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBHIO MOJKIIOUEHHS K

cetn «/HTEepHET»,IPpOrpaMMOil AKpPaHHOI'O YBEIWUYEHHUS U
00€ecCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMalMOHHO-
00pa30oBaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue onpenensercs OIIOIL.



https://www.jetbrains.com/community/education/#classrooms

