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Pabouass mporpamma aucuuiuinebl «lIporpaMMHas MH)KEHEpHsD» COCTaBJI€HA B
COOTBETCTBHUHM C (heJiepajbHbIM IOCYAapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM
Boiciiero  oOpazoBanus (OI'OC  BO) 0o HampaBi€HUIO  MOJTOTOBKHU
02.03.03Maremarnueckoe oOecrieueHue 51 aIMUHHACTPUPOBAHHE
UH(OPMAIMOHHBIX CUCTEM.

[Tporpammy coctaBuin: A.H. Iloneraiikusn, nom. kad. UT, k.T.H., go1.

MOAIHUCH

PaGouas nporpamma aucrurumabl «l[porpaMmHas HHXEHEpUsD» yTBEPKICHA Ha
3acenanuu Kadeapbl THHOPMAIIMOHHBIX TEXHOJIOTHI MpoToKos Ne20 ot «21» mas
2024 r.

3aBenyromuii kadenpoi (pazpadoTunka)
B. B. [lonkon3un

o HOAINCH

PaGouas nporpamma obcyxaeHa Ha 3acefaHuu kKadeapbl UHPOPMAMOHHBIX
TexHosnorui npotokon Ne20 ot «21» mas 2024 r.
3aBeayromumii kadeapon (BbIMyCcKaromei)

B. B. Ilogkom3un

IoAIucCh

YTBepKAeHa Ha 3aceJaHUH Y4eOHO-METOINYECKON KoMUccuu (akynbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTHI U MPUKIAIHON MaTeMaTUKu MPOTOKOI Ne3 ot «21»
mas 2024 .
[Ipencenarens YMK dakynbrera
A. B. KoBaneHko

/7" TOAIUCH
v

Penien3eHTsr:

bernapsu M. E., npodeccop kadeapsl COIUATBHO-TYMaHUTAPHBIX U
€CTECTBEHHOHAYYHbBIX JTACUUTUIUH CK® OI'bOYBO «Poccuiickui
rOCYJIapCTBEHHBIM YHUBEPCUTET IIPABOCYAMS», KaH/I. (hU3.-MaT. HAyK, JTOIECHT

Py6uoB Cepreit EBrenbeBuu, kanauaat Gpu3nKo-MaTeMaTHUECKUX HAYK, JOLEHT
kadenpel maremaTrnueckoro mojaenupoBanus GI'BI'OY «Kyol'V»



1 Hean u 321244 M3y4eHHs] JUCHUILTHHBI (MOTYJIs1)

1.1 leab ocBOEHUS AU CHUTIIAHBI

Henbto Kypca saBaseTcs GOPMUPOBAHUE Yy CTYACHTOB 3HAHWH, YMEHUI M NMPAKTHYECKUX
HaBBIKOB CO3[aHMSI KAdyeCTBEHHOTO mporpammuHoro obecneuenuss (I10) nns  pemienus
IIOCTAaBJIEHHBIX 3aJa4, OpraHu3alyu MPOrpaMMHOIO Ipolecca co3nanus crenuansHoro 10, a
TaKkke (HOpPMUPOBAHHE y CTYACHTOB 3HAHWW, YMEHHH W TNPAKTHUYECKUX HABBIKOB B OO0JIACTH
aHaJM3a M CUCTEMHOro IpEeJCTaBIeHUs OOBEKTOB M IPOLECCOB B Pa3HbIX cepax HApOIHOIO
X03sHcTBAa M pa3pabOTKH MPOEKTHBIX perieHuil mo coznanuto 110 ¢ yderom 3amau Oymymieit
npoeCCUOHATILHOM 1eATEIEHOCTH.

[Ipenmerom y4eOHOW TUCHMIUIMHBL SIBISIOTCS METOMABI, MOAXOAbl U WHCTPYMEHTAIbHBIC
CpeICTBa MPOrpaMMHON MHKEHEPUH 0 OpPraHU3allMM IIPOrpaMMHOIO Ipolecca, B TOM YHUCIIe
METOABI, TOAXOAbl M  MHCTPYMEHTAJbHBIE  CpEICTBA  YyNpaBJICHUS  TPeOOBAHHIMH,
KoH(purypamueit, kadectsom u BHeapenueM 10, a Taxxe TexHonoruu paspadorku [1O Ha Bcex
JTanax >KM3HEHHOIO LIUKJIA.

1.2 3aga4yu AUCHUIJIMHBI

Jucuunnuna «IIporpammuas HUHXEHEPUS» paccMaTpuBaer METO/bI u
MHCTPYMEHTAJIbHBIE CPEICTBA IPOrPaMMHOM HHXEHEpUU JJIs pELIEHUs 3a4ad  CO3JaHus
KauyeCTBEHHOI'O0 IMPOrPaMMHOI0 OOeCIeueHHs B pa3HbIX cdepax AesTeTbHOCTH YellOBeKa C
MPUMEHEHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX M KOMIBIOTEPHBIX TEXHOJOTHH. 3agadaMu
JUCLUUIIMHBL SBJIIETCS TOJYYEHUE IpelIcTaBleHns O XKu3HeHHoM wnukie I1O, a Taxxke
npruoOpeTeHre HABBIKOB NMPUMEHEHUS 3HAHMM M yMmMeHud ans coznanus 110, oTBeuaromiero
TpeOOBaHUSAM COBPEMEHHOTO OHM3HEeca.

N3yuaroTcsi OCHOBHBIE TOHSTHS, METOAbl W MOJEIM NPOrpaMMHON HHXKEHEpHUH,
COCTaBJISIFOLIME TIpollecca pa3paboTKU MPOrpaMMHOT0 00eCIIeUeHus, yIpaBieHHe TPeOOBaHUIMU
K IIPOTrPaMMHOM cricTeMe, KOHPUTYPAIIMOHHOE YIPABIEHUE MPOTPAMMHBIM ITPOIYKTOM, METOJIBI,
CrocoObl U TMOPSJIOK TECTUPOBAHUS MPOTPAMMHOIO OOecledYeHUsl, YIpaBJI€HUE BEpPCUSIMU U
coopkamu. PaccmarpuBaioTcs W IPUMEHSIOTCST HAa IPAaKTUKE METOJbI, CIOCOOBI U
WHCTPYMEHTAJIbHBIE CpEJCTBa JUIA aHallu3a MPEAMETHBIX o0JacTel, IMOCTAHOBKH 3aJayd,
dbopmynupoBaHusi TpeOOBaHHMI K TMporpamMme, KOMIIMJISTUBHOW COOpPKH W TECTUPOBAHUS
CHEIHMAILHOTO MPOTrPaMMHOT0 00ecriedeH s ISl 9KOHOMHUKHU U COBPEMEHHOT0 OM3HEca.

1.3 MecTo aucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuunnuna «IIporpammHuas naxenepusi» otHocuTcs K «K.M.KommuiekcHbie Moxynin»
broka 1 «/lucuunnuuel (MOyJin)» y4eOHOTO IJIaHa.

1.4 Ilepedyenb MJIaHMpPYyeMbIX pe3yJbTATOB O00y4YeHHMs IO JAMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbl

N3yyenne naHHOW y4yeOHOW [AMCUMIUIMHBI HAmpaBiIeHO Ha (QOpMUPOBaHUE Y
00yYaroIUXCs CIEAYIOMNUX KOMITETEHIIUN:
YK-2 Cnoco0eH onpeaesiTb KPYr 3a/1a4 B pAMKAaX MOCTABJEHHOI 1eJIM U BLIOUPATH
ONTUMAJIbHBIE CHOCO0bI WX pelIeHHs, UCXO0Asl U3 JAeHCTBYHIIHX NMPaBOBBIX
HOPM, UMEKIIUXCSI PECYPCOB M OTPaHUYEHU I

HJI-1.YK-2 Ilonumaem cywinocmo npagoevlx HOpM, Ueau U 3a0a4u HOPMAMUGHBIX
nPAGoEvIX AKMO8
3namep Memooonozuu  paspabomku npocpammHo20 obecnedeHus U MexHON02UU
npOCPaAMMUPOBAHUSL

Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOA
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHUL U
paspabomox



Ymems

Baaoemw

HJT-2.YK-2

3name

Ymemo

Braoemp

HJI-3.YK-2

3nameo

Ymemo

Braoemw

1Iposooums ananuz ucnonmnerus mpebo8anull

Buipabamvisamv eapuanmel peanuzayuu mpebosaruil

Ipumenams HOpmamugHyr0 OOKYMEHmMAyuio 8 coomeemcmayowel obaacmu
3HAHUU

Ananuz  8ozmodicHocmeti  peanusayuu - mpebosaHull K NPOSPAMMHOMY
obecneuenuro

Coznacosanue mpebosanuil K nPOCPAMMHOMY obecneuenuio c
3aUHMEPeCcO8AHHbIMU CMOPOHAMU

Ocywiecmenaem RnOUCK HeOOX00UMOIU npPaAeosoil uHpopmauuu 01
peuienus npogheccuoHanbHbIX 3a0au
Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memoodonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHULl U
paspabomox

IIposooums ananusz ucnonnenuss mpeboeanuil

Buvipabamvieams éapuanmul peanruzayuu mpe6o6anuii

IIposooums oyenky u 060CHOB8aAHUE PEKOMEHOYEMbIX peuleHUll

IIpumensams HOpMAMuHyl0 OOKyMeHmayuro 8 coomeemcmeyiouell obracmu
3HAHUL

Ananuz  8ozmodicHocmeti  peanusayuu - mpebosanull K - NPOSPAMMHOMY
obecneuenuro

Cozcnacosanue mpebosanuil K nPOSPAMMHOMY obecneyenuio c
3aUHMEPeCcO8AHHbLIMU CIMOPOHAMU

Hcnonv3yem npunyunsl npoeKmHoOU Memooo102uu 01 peuleHus
npogeccuonanvbHbix 3a0a4
Memodonozuu  pazpabomxu npocpaMMHO20 oOOecneyeHuss U MexHOI02UU
npPOSPAMMUPOBAHUSL
Hnuempymenmot u memoowl eepughuxayuu cmpykmypbl npopamMmHoO20 Kood
Lenu u 3a0auu npooOUMBLX UCCIE008aAHUL U PA3PAOOMOK
Memoowsl ananuza u 0606wWeHUs OMeYeCMBEeHHO20 U MeHCOYHAPOOHO20 ONblma 8
coomeemcemsyrowel 001acmu Uccie008aHull
Memoobr u cpeocmeéa NIAHUPOBAHUS U OP2AHUZAYUU UCCAEO08AHUL U
paspabomox

Buvipabameieams sapuanmol peanuzayuu mpedosanuil

1Iposooums oyenxy u 060CHOBaAHUE PEKOMEHOYEMbIX PeUleHUl

Ipumensamo HoOpmamugHyr0 OOKYMEHMAyulo 8 Coomeemcmsaylowel obaacmu
3HAHULL

Tpumensmo memoovl ananu3a HAy¥HO-MEXHUYECKOU UH@opMayuu

Ananuz  8o3modicHOCmel  peanusayuu  mpeOO8aAHUl K NPOSPAMMHOMY
obecneyeHuio

Oyenka epemenu u mpyooemMKOCMU pearuzayuu mpebosanutl K npocpamMmHOMY
obecneyeHuio

Coecnacosanue  mpeboganuil K NPOSPAMMHOMY  obecneyeHuro ¢
3auHmMepeco8aHHbLIMU CMOPOHAMU

Coop, obpabomka, aumanu3 u 00006weHUe NePedoB8ocO OMeUeCm8eHHO20 U



MEANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouel 001ACMU UCCAe)08AHUL
HesamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakmepda,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0ay

H/[-4.YK-2 Buvibupaem onmumanvuwlii cnocod pewieHus 3a0ay, UMEOUWUXCA
pecypcoé u ozpanuueHuil, OUEHKU PUCKOE HA OCHOGE NPOEKMHO20
UHCMpyMenmapus
3namep Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
npOSPaAMMUPOBAHUSL
Hucmpymenmoi u memoowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOa
Lenu u 3a0auu npo8OOUMBLX UCCIE008AHUL U PA3PAOOMOK
Memoovl ananuza u 0606weHUss OMeYecm8eHHO20 U MENCOYHAPOOHO20 ONbIMA 6
coomeemcmayrowel 001acmu Ucc1e008aHull
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHULl U
paspabomox
Ymems Buipabamvisamv eapuanmel peanuzayuu mpebosaruil
Ilpumenams Hopmamueuyro OOKyMeHmayuio 6 coomeemcmeyoweu oobaacmu
SHaHuu
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpOopMayuu

Bnaoems Oyenka épemenu u mpyooemMKOCMU peanuzayuu mpebosanutl K npocpammHOMY
obecneyeHuo
Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  0DecneyeHuio c
3aUHMEPeco8aHHbIMU CMOPOHAMU
OyeHka u coenacoganue cpoko8 8biNoNIHeHUs NOCMABIeHHbIX 3a0ay
Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3A0aY
Coop, obpabomka, aunanuz u 0000wWeHUe NEPed08O2O OMeUeCme8eHHO020 U
MeHCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIowell 001acmu UCCIe008aAHUL
HeamenvHocmy, HanpasnenHas Ha peuienue 3a0ay aHaIUmuYecKo2o xapakxmepad,
npeononazaruux 6vloop U MHO2000pazue aKmyaibHblX CHOC0008 peuleHus
3a0au

YK-3 Cnocoben ocywiecmenamey coyuanpnoe e3aumooleiicmeue U peanu30evléams

C68010 poJib 8 KOManoe

HJ/I-1.YK-3 Ilonumaem ocHO6HblE aACHEKMbL MENCTUUHOCHIHBLIX U 2PYRNOGBIX
KOMMYHUKaAuuil; codao0aem HOPpMblL U YCHMAHOGIEHHbIE NPAGUA
nogedeHusn 6 opzanu3ayuu

3namp Memoosvr u cpeocmea nIAHUPOBAHUS U OP2AHUZAUUU UCCTEO08AHUL U

paspabomox
Ymemo Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIOPOHAMU
Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU COPOHAMU

Bnaoems Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

HJ/[-2.YK-3 Ilpumensem memoovl KOMAHOHO20 63AUMOOCICMEUA; NIAHUPYem U
Op2anusyem KOMaHoHyio pabomy

3namp Memoosbr u cpeocmea nIAGHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U



paspabomox

Ymems OCymecmeﬂﬂmb KOMMYHUKayuu ¢ 3auHmepeco8anHbIMU CIMOPOHAMU
OCyWQCWlGJZﬂWlb KOMMYHUKayuu ¢ 3auHmepeco6arHbiMU CIMOpoOHaAMU

Bnaoems Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpPOSPAMMHOL0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

YK-4 Cnocoben ocywecmensims 0€108y10 KOMMYHUKAUUIO 8 YCHIHOW U NUCbMEHHOU

dopmax na 2ocyoapcmeennom  aszvike  Poccuiickou  @edepauuu u
UHOCMPAHHOM(bIX) A3bIKe(AX)

HJ[-2.YK-4 Jlemoncmpupyem cnocoonocms K peanu3ayuu 0en080i KOMMYHUKAyuu
6 YCMHOU U NUCbMEHHOU hopmax Ha uHOCMPaAHHOM(bIX) A3bIKe(ax)

3unamo Memooonozus éedenus 0OKyMeHmMoobOpoma 8 OpeaHu3AYUsX

Ymemso Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU COPOHAMU

Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ogopmasms  pesyrbmamvl  HAYYHO-UCCAEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Coenacosanue mpebosarull K NpOSPAMMHOMY obecneuenuo c
3QUHMEPECOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue CpoKos 8blNOJIHEHUsI NOCMABIEHHbIX 3A0ay
Paspabomra, usmenenue u coenacosamnue apxumexkmypvl NpOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecnevenus
Oyenka u coenacosanue CpoKos bINOJIHEeHUsI NOCMABIEHHbIX 3A0aY
Iloozomoska npeonodiceHull 01 COCMABIEHUS NIAHO8 U MemoOUdecKux
npoOSPaMM UCCIEO08AHULL U PA3pPaAdOMOK, NPAKMUYECKUX PEeKOMeHOAyull no
UCNIOTIHEHUIO UX Pe3YbIMamos

HJ/[-3.YK-4 Buvioupaem Kommynuxamueno npuemaemvle CHMUIL U CPEOCHEd
63aUMO0CIICMEUS 8 0OUEHUU C 0e108bIMU NADMHEPAMU

3unamo Memodonozus ederus 0OKyMeHmoobopoma 8 OpeaHu3ayusx

Ymemo IIposooums oyenky u 0b6ochosanue peKkoOMeHOYeMbIX peuleHut

Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU COPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIOPOHAMU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX padoom

Bhaoemo Coenacosanue mpeb6o8aHull K npoOSPAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CIMOPOHAMU
Oyenxa u coenacosanue cpoKos bINOJIHEeHUss NOCHABIEHHbIX 3a0ay
Paspabomra, usmenenue u coenacosanue apxumexmypvl NpPOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyenus
Oyenka u coenacosanue cpoKos bINOJIHEeHUsI NOCHABIEHHbIX 3a0ay
Iloocomoska npeonodiceHuti 01 COCMABLEHUs. NIAHO8 U MEMOOUUECKUX
npoSPaMM UCCIeO08AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEeKOMEHOAyull no
UCNOTIHEHUIO UX Pe3YTIbIaAMOo8



H/[-4.YK-4 Beoem  oOenoeyw - nepenucky u  ucnoaszyem  ouanoz - 01s
compyoOHu4ecmea ¢ COYUAIbHOU U nPoheccuonanbHoll chepax
3namo Memooonozusn 6edeHust 00KyMeHmoobopoma 8 OpeaHu3ayusx

Ymemso 1Iposooumys oyenxy u 060cHO8aHUE PEKOMEHOYEMbIX peLuleHUl
Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ogopmasms  pesyrbmamvl  HAYYHO-UCCAEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Coenacosarnue mpebosanull K NPOSPAMMHOMY obecneuenuro c
3aUHMePeco8aAHHbLIMU CMOPOHAMU
Oyenka u coenacosanue cpoko8 8blNOJHEHUSL NOCMABIEHHbIX 340aY
Paspabomxa, usmenenue u coenacosamnue apxumexmypvl NpPOSPAMMHOSO
obecnevenus ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecnevenus
Oyenka u coenacosanue cpoko8 8blNOJHEHUSL NOCMABIEHHbIX 3a0ay
Iloocomoska npeonodiceHuii 01 COCMABIEHUS NIAHO8 U MemOoOU4ecKux
NpoOCpaMM UCCAe008AHULL U pa3padoOmoK, NPAKMUYECKUX PEeKOMEHOAYuli no
UCNOJIHEHUIO UX Pe3Vbmamos

YK-9 Cnocoben npunumams 000CHOBAHHbBIE IKOHOMUUECKUE PEUIEHUSA 6 PA3TUYHBIX
odnacmsax xncuzHeoeameabHoCmu
HJ/I-2.YK-9 Ilpunumaem o060cHO6aHHbIEe IKOHOMUYECKUE DPEUICHUA HA OCHOGE
UHCMPYMEHmMapus ynpaeieHus puHancamu
3uamo Ocnosbl byxeanmepcKo2o yuema u omu4emHocmu opeanu3ayuil
Ymemso IIposooums ananu3z ucnonmnenuss mpeboanul

Buvipabamweieams eapuanmul peanuzayuu mpeoosanuti
IIposooums oyenky u 0b6ocnosanue peKkoOMeHOYeMbIX peuleHutl

Bnaoems OyeHka u coenacoganue cpoko8 8biNoIHeHUs NOCMABIeHHbIX 3a0ay
OyeHka u coenacosanue cpoko8 8biNOIHeHUs NOCHABIEHHbIX 3A0aY
IIposeodenue MApKemuH208bix uccie008aHuil HAYYHO-EXHUYECKOl
ungopmayuu

OIIK-2  Cnocoben npumeHsamov COBPEMEHHbBLI MAMEMAMUYUECKUI ANNAPAm, C613aHHbLIL
C npoeKkmupoeanuem, pazpadomkoil, peanuslayuenl U OUEHKOU Kayecmea
RPOZPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX KOMNIEKCO8 8 PA3IUYHBIX 0071aCMAX
yenoeeuecKkoil 0eamenbHoCmu

HJI-1.01IK-2 Cnocoben npumeHams CUCMEMHBLIL HOOX00 K AHAIU3Y NPEOMEmHOU
(npobaemnoit) oonacmu, eviaenenuto mpevosanuii k HC
3namp Memoodonozuu  pazpabomku npocpamMmHo20 obecneyeHuss U MexHoI0SUU
npOSPaAMMUPOBAHUSL

Lenu u 3a0auu npooOUMBLX UCCIE008aAHUL U PA3PAOOMOK
Memoobr  nposedenus dKCnepumeHmos U  HabaOeHut, 0000wenus u
0bpabomku ungopmayuu

Ymems IIposooums ananu3z ucnoanenus mpeoosanull
Hcnonvzoeams  cywecmgyiowue — munogvle  peuwieHus U wadioHbl
NPOEKMUPOBAHUS NPOCPAMMHO20 0OecneyeHuUs



Braoemw

HJT-2.0I1K-2

3namep

Ymems

Bnaoemso

HJI-3.0I1K-2

3nameo

Ananuz  6o3moocnocmeti  peanusayuu - mpeOOBaHUll K NPOSPAMMHOMY
obecneyeHuio

Coenacosanue  mpeboganuil K  NPOSPAMMHOMY  obecnedenuro ¢
3QUHMEPECcOBAHHBIMU CMOPOHAMU

Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpPOSPAMMHOL0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmuposeanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammnoco kooa UC

Coop, obpabomka, aumanuz u 0000wWeHUe pe3yIbMAMo8 IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcmayrouelt 001acmu 3HaHull

Leamenvrocmy, Hanpasnennas Ha peweHue 3a0a4 AaHaITUMmuUYecKo2o xapakmepa,
npeononazanwyux 6vlOop U MHO2000pasue aKmyaibHbIX CHOCOD08 peuleHus
3a0ay

Ilpumenaem  coepemeHHbIl  MamemMamuyecKuii — annapam  npu
nocmpoenuu Mmooeneil 6 pPA3IUUHBLIX 00NACMAX  UYeNl06euecKoll
desamenbHOCMU
Bosmoocnocmu  cospemeHHbIX U NepCneKmueHuIX  Cpeocms  paspadbomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu  paspabomxu npocpammHo20 obecnedeHusi U MexHOLo2UU
npoOCSPAMMUPOBAHUSA
Teopus 6a3 oanHwlx
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowi nposedenus dKcnepumenmos U  HaOMoOeHul, 0000weHus U
obpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Hcnonvszoeams  cywecmsyrowue — munosvie  peuieHus U - UWAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus

Ananuz  8ozmoodicHocmetli  peanusayuu - mpeOO8aHull K - NPOSPAMMHOMY
obecneueHuo

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomxa cmpykmyper npoepammnozo kooa UC

Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMmamos 3KCNEePUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 001acmu 3HaHul

HeamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakxmepd,
npeononazanwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs
3a0ay

Apzymenmuposano npumensnem Memoowvl npoeKkmuposanus,
PaspadomKu u peanuzayuu nPOPaAMMHBIX RPOOYKMOE U NPOZPAMMHBIX
KOMREKCO8 8 PA3IUYHBIX 001aCmAX 4e108e4eCKOoll 0eAmenbHoCmu
Bosmoorcnocmu cywecmeyroweii npoepammHo-mexHu4ecKkol apxumexmypol
Bosmooicnocmu  cospemennvix U nepcnekmuenwvlx  cpeocms  paspadomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPEOCmE
Memoodonozuu  pazpabomku npocpamMmHo20 obecneyeHuss U MexHOoI0SUU



Ymemo

Bnaoemo

HJT-4.011K-2

3namo

Ymems

Braoemw

npOCSPAMMUPOBAHUSA

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ouzavna UC

Lenu u 3a0auu npooOUMBLX UCCIE008aHUL U PA3PAOOMOK

Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHUL U
paspabomox

Memoobr  nposedenuss dKcCnepumeHmos U  HabaOeHutl, 0000wenus u
0opabomku ungopmayuu

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

Hcnonvszoeams  cywecmsyowue  munosvle  peuieHus U - WAOI0Hb
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHuUs

Bepuguyuposame cmpykmypy npoepammnozo kooa

Paspabomxa, usmenenue u coenacoganue apxumexmypvl NpoOcPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

Paszpabomxa cmpyxkmypol npoepammnoco kooa UC

Bepugurayus  cmpykmypul  npoepammnozo  koda HC  omHocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuka k UC

Coop, obpabomka, aumanuz u o0000weHUe pe3yTbMAMO8 IKCNePUMEHMO8 U
uccnedosanull 8 coomeemcmayruelt 001acmu 3HaHull

Leamenvnocmy, Hanpasnennas Ha pewieHue 3a0ay aHaIumuU4ecKko2o xapakmepa,
npeonoazanwyux 6vlOop U MHO2000pasue aKmyaibHbIX CHOCO008 peuleHus
3a0ay

Hcnonvzyem uncmpymenmanvusle, RnpoZpammuvle U annapamuvle
cpeocmea  usmepenuili  01a  OUEeHKU Kauecmea NPOZPAMMHOZO
obecneuenus
Bozmoocnocmu  COBPEMEHHbIX U NePCHeKMUBHbIX  CPEeOCME  paspadbomKu
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonocuu  paspabomxu npocpammHo20 obecnedeHuss U MexHOL02UU
npoOCPAMMUPOBAHUSA
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Memoowi npogedenus 3Kcnepumenmos U  HaOMOOeHul, 0000weHus U
obpabomxu ungopmayuu

Hcnonvzoeams  cywecmgyiowue — munogvle  pewieHus U wadIoHbl
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHus

Bepuguyuposame cmpykmypy npoepammnozo kooa

Ipumenamo memoovl ananuza HayyHO-MeXHUYecKou uHgopmayuu

Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

Ilpoexmuposanue u ouzatin UC

Paszpabomxa cmpyxkmypol npoepammnozco kooa UC

HeamenvHocmy, HaAnpasienHas Ha peuienue 3a0ay aHaIUMmuYecKo2o xapakxmepad,
npeononazaruux vlop U MHO2000pasue aKmyalbHblX CHOC0O08 peulenus
3a0ay



OIIK-4  Cnocoben yuacmeosamv 6 pazpadomke MmMeXHUUECKOU OOKYMEHmMAayuu
RPOCPAMMHBIX RPOOYKMOG U RPOZPAMMHBIX KOMNIAEKCO8

HJI-1.0ITK-4

3namep

Ymems

Braoemw

HJT-2.01TK-4

3namo

Ymems

Braoemp

Oobnaoaem 3nanuamMu 00 OCHOBHBIX CHMAHOAPMAX, HOPMAX U NPAGU]I
Pa3padomKku mexHuuecKoil 0OKyMEeHmMayuu npozpamMmHsIX RPOOYKmMos
U POZPAMMHBIX KOMRIEKCO8
Hucmpymenmor u memoowt sepughuxayuy Cmpykmypuvl npOSpaAMMHO20 KOOd
Memooonozus éedenus 0OKyMeHMO0OOPOmMa 8 Op2aHU3AYUsX

1Iposooums ananuz ucnonnenus mpeoosanul

Bepuguyuposame cmpykmypy npoepammnozo kooa

Ilpumensmo HOpmMamugHylo OOKYMEHmMayuio 8 coomeemcmeyrujel ooaiacmu
3HAHUU

Ogopmnams  pezyriomamsl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Cocnacosanue  mpebogaHuili K NPOSPAMMHOMY  obecneyeHuro ¢
3auHMepPeco8AHHbLIMU CMOPOHAMU

Iloocomoska npeonodiceHuti 0 COCMABIEHUs. NIAHO8 U MEMOOUUECKUX
npocpamMm Uccie008anull U paspadomox, NPaAKmMuyecKux peKoMeHoayui no
UCNOTHEHUIO UX Pe3YIbmamos

Cnocoben npumeHamv CMAHOAPMbLL, HOPMbL U NPAGUIA NpU
ohopmaenuu mexnuueckoii OOKyMeHmMauuu Ha PA3UYHBIX CMAOUAX
NPOEKMUPOBAHUSL U ROOOEPIHCKU HCUBHEHHO20 UUKIA RPOZPAMMHBIX
HPOOYKMO8 U RPOZPAMMHBIX KOMNIEKCOG8
Hncempymenmol u memoowl gepugurxayuu cmpyKmypvl npoSpAMMHO20 KOO
Memodonozus ederus 0OKyMeHmoobopoma 8 OpeaHu3ayusx

1Iposooums ananuz ucnonHenus mpeoosanull

Bepuguyuposams cmpykxmypy npoepammno2o Kkooa

Ipumenams HOpmamugHyr0 OOKYMEHmMayuio 8 coomeemcmeayouel obaacmu
3HAHUU

Ogopmnsams  pe3yriomamsl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Coenacosanue mpebosanull K npPOSPAMMHOMY obecneuenuro c
3AUHMEPECcOBAHHBIMU CMOPOHAMU

Iloocomoska npeonodiceHuti 0 COCMABLEHUs NIAHO8 U MEmMOOUUEeCKUX
NpoOSPaAMM UCCIeO08AHULl U PA3padOmMoOK, NPAKMUYECKUX DPEeKOMEHOAyull no
UCNOTIHEHUIO UX Pe3YIbIMAMO8

OIIK-6  Cnocoben ucnonvzosamov 6 neoazoZu4eckoil 0esimeabHOCmU HAYUHbIE OCHOGbL
3HaHUIL 6 chepe UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UT

HJI-1.0ITK-6

3namo
Ymems
Bnaoemo
H/I-2.0IIK-6

3namo

Oobnaoaem OCHOGHBIMU neoazozuuecKkumu npunyunamu u
nonoycenuamu 6  chepe  UHPOPMAUUOHHOKOMMYHUKAYUOHHBIX
mexHnoaozui

Ocywiecmenaem ycCmuyl0 u RUCbMEHHYIO KOMMYHUKAUUIO HA PYCCKOM
U UHOCMPAHHOM A3bIKE



Ymems

Bnaoemso
IIK-2 Cnocooen gviagums ecmecmeeHHOHAYYHYIO CYUWHOCIb NPOOIEM, 603HUKAIOULUX
6 Xo00e npogheccuoHanbHOll OeaAmeabHOCmMU 6 001acmu MoO0eaUpPoBaAHUs U
AHANIU3A CNLOMNCHBIX €CHMECMEEHHBLIX U UCKYCCHIGEHHBIX CUCHIEM, ORpeoensimb
CMPYKmypy HpOZDAMMHO20  ODecneuenus, Memoodbl U cpeocmea e2o
NPOEKMUpPO6aHua HA OCHOBe mMPEOOGAHUIL C YYEMOM CYULeCMmEYIOUUX
0ZpaHuYeHuil
HJI-1.1IK-2 Pa3zpabamvieaem  Konuyenyurww U AGpXumekmypy - npoOpamMMHOU
cucmemul, ee (QYHKUUOHAIbHBIE 603MOMNCHOCHMU U J102UKY padombl,
denaem 6vlOOP CpPeOCmE NPOCKMUPOSAHUA U pPeanu3auuu Ha O0CHoge
mpebdo6anuUil ¢ yuemom CyujeCmeyouux o2paHudeHull
3unamo Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNONb308AHUA OA3 OAHHBIX
Ipunyunsr nocmpoenus apxumekmypvl NpOSPAMMHO20 OOecneyeHus U 6udbl
apxumexmypuvl NPOCPAMMHO20 0bechedenusl
Memoowbl u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetus
HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC
Hnempymenmol u memoowl eepughuxayuu cmpykmypbl npopamMmHo20 Kood
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHUL U
paspabomox
Ymems Buipabamvisamv eapuanmel peanuzayuu mpebosaruil
I1Iposooums oyenky u 060cHosanue peKOMeHOYeMbIX peuleHutl
Ilpumenamos  memoOvt U  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPPelcos
Bnaoemp Coenacosanue  mpebosanuil K NpOZPaAMMHOMY  obecnedeHuro c
3QUHMEPeCcoO8aAHHbIMU CMOPOHAMU
Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus
Paspabomxa cmpyxkmypor npoepammnoeco kooa UC
HeamenvHocmy, HanpasnenHas Ha peuienue 3a0ay aHaIUmuYecKo2o xapakxmepad,
npeononazanuux 6vloop U MHO2000pazue aKmyanibHblX CHOC0008 peuleHus
3a0au
HJI-2.1IK-2 Cnocoben ucnonv3oeams 3HAHUA 0 DA306bIX NPUHUUNAX OP2AHU3AUUU
u ocHoenwvlx Imanax npoekmuposanua HC
3uamo Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNONb308AHUA OA3 OAHHBIX
Ipunyunsr nocmpoenus apxumekmypvl HPOSPAMMHO20 0bOecneyeHusi U BuUobl
apxumeKmypul npO2pamMmHoO20 0becnedenus
Memoowbl u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetisl
Memoovl u cpedcmea npoekmupo8anust NPOZPAMMHbIX UHmMepghelcos
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Lenu u 3a0auu npooOUMBLX UCCIE008aHUL U PA3PAOOMOK
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHUL U
paspabomox
Ymemso 1Iposooumys oyenxy u 060cHo8aHUE PEKOMEHOYEMbIX peLleHUl

Hcnonvzosams cyuiecmeyroujue munoebsle PpeEULEHUA u wab10Hbl
npoeKkmupoearust npocpamMmHoco obecneyenus



Braoemw

HJT-3.1TK-2

3namep

Ymemo

Braoemw

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO20
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelicO8

Oyenka epemenu u mpyooemMKoCcmu peanuzayuu mpeoo8anuti K npocpamMmHOMY
obecneyeHuio

Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  obecnedeHuio c
3QUHMEPeCcOBAHHBIMU CMOPOHAMU

Paspabomxa, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

IIpoexmuposanue npocpammusix unmepg@eucos

Paszpabomxa cmpyxkmypol npoepammrnoco kooa UC

Leamenvrocmo, Hanpasnennas Ha pewieHue 3a0ay aHaIUumuU4ecKko2o xapakmepa,
npeononazanwyux 6vlOop U MHO2000pasue aKmyaibHbIX CHOCOD08 peuleHus
3a0ay

Hcnonvzyem memooonozuu pazpagomku npozpammHozo 0OecnedeHus
U MEXHON0ZUU NPOZPAMMUDPOCAHUS, MEMO00I02UU U MEXHOI02UU
HPOEKMUPOBAHUA U UCNOTB306AHUA 0A3 OAHHBIX, MEMOObl U CPEOCmea
nPOEeKMuposanus RPOZPAMMHBIX unmepdeiicos, npUHYUNLL
ROCMPOEHUs APXUMEKMYPbl NPOZPAMMHO20 00echeueHus
Bosmoorcnocmu cywecmayoweii npoepammHo-mexHu4ecKol apxXumeKmypl
Memoodonozuu u mexnoio2uu NPOEKMUPOBAHUS U UCHOIb308AHUSL 0A3 OAHHBIX
Ipunyuner nocmpoenust apxumekmypvbl HpOSPAMMHO20 00eCneYyeHus: U GUobl
apxumexmypuvl NPOSPAMMHO20 0becnedens
Memoobl u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becneveniis
Memoowbl u cpedcmea npoexkmuposanusi 6a3 OAHHHIX
Memoobt u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHMepPheticos
Hnempymenmot u memoowl npoekmupogarus u ousatina UC
Hnuempymenmol u memoOowl eepughuxayuu cmpykmypbl npoSpamMmHo20 Kood
Memoobt u cpeocmeéa NIAHUPOBAHUS U OP2AHU3AYUU UCCIe008AHUU U
paspabomox

Boipabamvieamsv eapuanmel peaiuzayuu mpedosanul

Hcnonvzoeams  cywecmgyiowue — munogvle  pewieHus U WadIoHbl
NPOEKMUpPOBAHUS NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelcOo8

Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

IIpoexmuposanue npocpammusix unmepgeucos

Paszpabomxa cmpyxkmypol npoepammnozco kooa UC

HeamenvHocmy, HanpasnenHas Ha peuienue 3a0ay aHaIUmuYecKo2o xapakxmepad,
npeononazaruux 6vloop U MHO2000pazue aKmyanibHblX CHOC0008 peuleHus
3a0ay

IIK-3 Cnocoben npumenamo coepemenHble UHPOPMAUUOHHBIE MEXHOIOZUU NPU
npoeKmuposanuu, peaiu3ayuu, OyeHKe Kayecmea u anaiu3a IPppexkmusnocmu
Mamemamuyeckux mooeneil u(unu) npozpammnozo odecnedyenusn 01 peuieHus
3a0a4 6 paziuuHBIX NPEOMEMHBIX 001aCMAX



HJI-1.ITK-3

3nameo

Ymems

Bnaoempo

HJT-3.1TK-3

3name

Ymemo

Braoemw

Hcnonvzyem cospemennvle peuwienus u mexHonio2uu nPoeKmupoeanus
npu pazpadomke nPozPAMMHO20 0becneueHus
Bosmooicnocmu  co8pemMeHHbIX U NepCneKmueHbIX  CpeoCcms  paspadomxu
NPOCSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecnedeHus U MexHON02UU
npOCSPAMMUPOBAHUS
Ipunyunel nocmpoenust apxumexkmypvl RPOSPAMMHO20 0becneyeHus U 6uUdbl
aApxXumeKmypuvl nPOSPaAMMHO20 0becneyenus
Memoouvl u cpedcmsa npoekmupo8anust NPOZPAMMHBIX UHMepghelcos
A3biKu npoepammuposanust u pabomol ¢ Oazamu OAHHbIX
HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC
Cosepementble 00bEKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUS
Cospemennvie cmpyKmypHble A36IKU NPOSPAMMUPOBAHUSL
Memoowvl ananuza u 0606ueHUss OMeUeCmE8eHHO20 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccied08aHull

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Koouposamyo na sazvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneyeHus

IIpoexmuposanue npocpammusix unmep@eicos

Paspabomra cmpykmypul npoepammnozo kooa UC

Bepugpurkayus  cmpykmypol  npocpammuoco  koda HC — omuocumenvbHo
apxumexmypuol UC u mpebosanuii 3axazyuxa k UC

Yempanenue obHapysceHHbIX Hecoomeemcmeuil

Ilpumensem Kpumepuu u MmemoouKu oueHKu Ippexmuenocmu
HPOEKMHO20 peuwleHUus npu paspadomke OMmMOEIbHBIX RPOZPAMMHO-
annapamuvlx KOMROHEHMO8 UHPOPMAUUOHHBIX CUCHEM
Bosmoorcnocmu cywecmayiowerl npocpammHoO-mexHuyecKoll apxumexkmypul
Bozmoodxcnocmu  COBPEMEHHbIX U NePCNeKMUBHbIX — CPEeOCME  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
npOCPAMMUPOBAHUSA
Ipunyunel nocmpoenust apxumexkmypvl RPOSPAMMHO20 O0becneyenus U 6uUdbl
apxumeKmypul npO2pamMmHoO20 obecnedenus
Hucmpymenmoi u memoOosi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd
Memoobr  nposedenuss dKcnepumeHmos U  HabaOOeHutl, 0000uenus u
0bpabomku ungopmayuu

Buvipabamweieams eapuanmul peanuzayuu mpeoosanuti
IIposooums oyenky u 0b6ocnosanue pekoMeHOYeMbIX peuleHuli
Koouposamye na sazvikax npoepammuposanus

Bepuguyuposame cmpyxmypy npozpammnozo Kooa

IIpumenamo memoovl ananuza HayyHO-MexXHUYecKou uHgopmayuu

Oyenka épemenu u mpyooemKoCmu peaiu3ayuu mpebosanull K npocpamMmHOMY
obecnevenuio
Paspabomrka, usmenenue u coenacosanue apxumexmypvi npocPAMMHO20



1IK-6

obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

Bepugpuxayuss  cmpykmypvl  npoepammuozo  koda HC  omHocumenvHo
apxumexmypwvl UC u mpebosanuti 3axasuuxa k UC

Coop, obpabomka, aunanuz u 0000WeHUe NEPed0BO2O OMeUeCmE8eHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIoWell 001acmu UCCIe008aHUL

Coop, obpabomka, aunanuz u 0000weHUe pe3yIbMAMOo8 IKCHEPUMEHMO8 U
uccnedosanull 8 coomeemcmayrouelt 001acmu 3HaHull

Cnocoben ucnonv3zoeams co8pemeHHble MemoObl pa3padomKu nPOZPAMMHBIX
cucmem u peanu3zayuu KOHKPEMHbIX 120PUMMOE MAMEMAMUYECKUX Mooenell
Ha 0aze A3bIKO8 NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCnOIb306aMb 3HAHUE OCHOGHBLIX MEMO008 UCKYCCMEEHHO20
UHmeNeKma 6 nociedyruiell nPogeccuoHanbHoll 0eameabHOCmU 6 Kauecmee
HAYUHBIX COMPYOHUKOG, npenooasameneil 00pa306amenbHbIX OP2AHUIAYUTL
8bicULe20 00pPA306aAHUSL, UHIHCEHEPOB,

MexXH010206

H/I-2.1IK-6 emoncmpupyem 3nanus  mMemooos, MmMeXHONOUN U  CPeocme

3namep

Ymemo

Braoemw

Pazpadomku  paspadomkKu NPOCPAMMHBIX CUCHIEM U  peanu3auuu
KOHKPEMHbBIX A120PUMMO8 MAMEMAMUYECKUX MOOelell Ha Oa3e A3bIK08
nPOZPAMMUPOBAHUSA, HA3 OAHHBIX U NAKEMO8 NPUKIAOHBIX RPOZPAMM
Bosmoorcnocmu  copemeHHbIX U NepCneKmueHuIX  Cpeocme  paspadbomiu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memooonoecuu u mexHono2uu NPOEKMUPOBAHUsL U UCNOIb308AHUSA OA3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYJel, UadIOHbL, KIACCb
00bEeKMOo8, UCNONb3YeMble NPU PA3PaAbOMKe NPOZPAMMHO20 0becnedeHUs
Memoowbl u cpedcmea npoexkmuposanusi 6a3 OAHHHIX
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMePghelicos
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmuol u memoowl npoexmuposanus u ousavina C
OcHo6bl co8peMenHbIX cucmem ynpagieHus 6a3amu OaHHbIX
Cospementbie 00bEKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS]
Memoodwsl ananuza u 0606weHUs OMeYeCmMBEeHHO20 U MeHCOYHAPOOHO20 ONblma 8
coomeemcmaytoujeti 001acmu Ucciedo8anull

Hcnonvzosams  cywecmeyowue — munogvle  peuleHuss U wabIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DeCnedeHus:

Ipumensmov ~ memodvl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHmMeppelicos
Koouposambo na sizvikax npocpammuposanust

Ananuz  8o3modicHOCmel  peanusayuu  mpeOO8AHULl K NPOSPAMMHOMY
obecneyeHuo

OyeHka u coenacosanue cpoko8 8biNOIHeHUs NOCHABIEHHbIX 3A0ay
IIpoexmuposanue 6a3 0aHHbIX

OyeHka u coenacosanue cpoko8 8biNOIHeHUs NOCHABIEHHbIX 3A0aY

Yempanenue obnapysrcennvix Hecoomeemcmautl

HesamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakmepd,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0au



2. CTpyKTYypa M coaepKaHue TUCHUIIUHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH TMCIUIJIMHBI 110 BUAaM padoT
OO6mmast TpyA0EMKOCTh TUCIUIUIMHBI COCTAaBISIeT 3ad. el. (364acoB), UX pacmpeesieHnue

1o BUJaM palboT MpeCTaBIECHO B TaOIUIIE

B Cemectpsl
Bup y4eOHoii paboThI cero (4acwl)
4acoB
5 6
KonTakTHasi pabora, B TOM YHCJI€: 140,6 | 72,3 | 68,3
AyauTopHbIe 3aHATHS (BCEro): 132 68 64
3aHATUs JEKLIMOHHOTO TUIIA 66 34 32
JlaGopaTopHbie 3aHITHS 66 34 32
3aHATUS CEMUHAPCKOrO TUMA (CEMHUHAPBI,
IPAKTHYECKHUE 3aHATHSA) B B B
HNnas koHTakTHasA padora: 8,6 43 | 43
KonTtpouss camoctostenbaoi pabotsl (KCP) 8 4 4
[Tpomexxyrounas arrectarus (MIKP) 0,6 03 | 03
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 67 36 31
Kypcosas paboma - - -
IIpopabomka yuebnozo (meopemuueckoeo) 17 9 8
Mamepuana
Buvinonnenue unousuoyanvHuix 3a0anuii 9 6 3
(nodcomoska coobweHull, npeseHmayuii)
Peghepam 8 4 4
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 33 17 16
KonTpoJjb: 80,4 | 357 | 44,7
IToaroroBka K 3K3aMeHY 80,4 | 357 | 447
qac. 288 144 | 144
B TOM 4HcCJIe
OO0mas Tpy10€eMKOCTh KOHTAKTHas 140,6 | 72,3 | 68,3
pabora
3a4. eJl 8 4 4

2.2 CTpyKTYypa QM CHUIINHBI

PacnpeneneHI/Ie BUI0B y‘le6H0ﬁ pa6OTBI " UX TPYAOCMKOCTH I10 pasaciiaM JUCHUIIINHBI.

Paznensl (TeMbl) TUCIUILIMHBL, H3y4aeMble B 5 ceMecTpe

Ko/sinuecTBo 4acos
Bueayn
o HTOpPHA
No HanmMeHoBaHue pa3elioB (Tem) Beero AyauTtopHas padora a
padoTa
J m3 JIP CPC
1 2 3 4 5 6 7
1. | IIpoucxoxaeHne NporpaMMHON HH)KEHEPUH 6 2 — 2 2
2. | OCHOBHBIE MOHSATHUS IPOTPAMMHON HHXKEHEPUHU 6 2 — 2 2
3 [Ipouecc pa3paboTku MPOrPaMMHOTO 6 2 B 9 2
" | obecniedeHus: — MPOTrPaMMHBIN MPoIIece
4, | XKuznennsii uka (OKL) I10. Monenu XII I1O 6 2 — 2 2
5. | Yopasnenue tpeboBanusimu k 110 6 2 — 2 2
6. | MeToasl 1 MOACIIH TPOTPAMMHON MHXCHEPHH 6 2 — 2 2




KoandyecTBo yacon

Bueayn
Ne HaumeHnoBaHue pa3neioB (Tem) Beero AyauropHas padora HTO: na
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
v SA3eik UML m ero nmpumeHeHne B NMPOrpaMMHOM 8 2 B 4 2
HWHXCHEpUHU
8. | Yupanenue koHduryparmei [10 6 2 — 2 2
9 VYupasnenue Bepcusmu [10. BepcroHHbIi 5 2 B 2 2
KOHTPOJIb.
10. | Yopasnenwne coopkoii [10 6 2 — 2 2
11. | Yopasaenue kauectsoM I10 8 2 — 4 2
12. | Pabota ¢ ommbOkamu B I10 8 2 — 2 4
13. | Tectuposanue I10 8 4 — 2 2
14. | Yupasnenue pa3zseptbiBanueM 110 6 2 — 2 2
15. | Vopasaenue skcruryaranueit [10 6 2 — 2 2
16 CoBepiieHcTBOBaHKE Tporiecca pa3padotku [10. 4 2 B B 2
" | Mozens CMMI
HUTOI'O no pa3nenam JUCHUNIHHBI 104 34 - 34 36
KonTpons camocTosarenbHoi padotsl (KCP) 4
[Tpomexyrounas arrectauus (MKP) 0,3
[TonroToBKa K TEKyIEMY KOHTPOJIO 35,7
O0uas TPy10eMKOCTh N0 IUCHUILIHHE 144
Pa3nensl (TeMbl) TMCHUILUIMHBL, H3y4aeMble B 6 ceMecTpe
KosanyecTBo yacoB
Bueayn
Ne HaumenoBanue paszneioB (Tem) Beero AynuTopHasi padora HTO;)Ha
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | IlpoextupoBanue I1C: ocCHOBHBIEC MOHSTHS 11 4 — 4 3
5 TexHonorus ananu3za NpeMeTHON 001acTy MpH 12 4 B 4 4
npoektupoBanuu [1C
3. | OcHoBBI MeTooorHu poektupoBanus [1C 12 4 — 4 4
4. | IlpoektupoBanue (yHkipoHanpHoi yactu [1C 12 4 — 4 4
5 [IpoexTupoBanure HHGOPMALTIOHHOTO 12 4 B 4 4
obecneuenus [1C
6. [IpoexTupoBaHre MaTeMaTHYECKOTO 12 4 B 4 4
obecneuenus [1C
7 g;():oeKTHpOBaHHe IpOTrPaMMHOT0 0OecrieueHust 12 4 3 4 4
8. | Hokymentuposanue [1C 12 4 — 4 4
HNTOI'O no pa3nesiaM AMCHUILIHHBI 95 32 - 32 31
KonTpons camoctosarenpHor pabotsl (KCP) 4
[Tpomexxytounas arrectarus (MKP) 0,3
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 44,7
O61masi Tpy10eMKOCTb 10 TUCHUIJIMHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue sansmus/cemunapwi, JIP — nabopamopnule 3anamus, CPC —

camocmosmeilbHaA pa60ma cmydeyma
2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLIHHBI
2.3.1 3aHaTHA JEeKIHOHHOI0 THIIA




®opma

TeKyIer
Ne HanmenoBanue pasaesia (TeMbl) Conep:xanue pasaesia (TeMbl) 0
KOHTPOJI
s
1 2 3 4
MoayJs | — MeToabl H Mo/ieJIH IPOTPAMMHO# MHKEHEPHHU
[Ipoucxoxnenue nporpaMMHOHN | McTopus cTaHOBICHNMS IPOTPAMMHON MHKEHEPUHT
1.1 | umKkeHEpUHN KaK y4eOHOH 1 Hay9HOH qucuuIuiiHa. DakToph T, JIP
poBaIoB poekToB 10
OcHoBHBIE TOHATHA MporpamMMHoi | [loHsATHE MporpaMMHON WHXXEHEPHH, TPOTPAMMHBINA
1.2 | umwxkenepuu MpoIiece, MporpaMMHOe oOecIiedeHue: OpeieICHuE, T, JIP
CBOWCTBA
IIpormece paspabotku | IlonsTe mpormecca pazpadorku I10,
1.3 | nporpamMmmMHOro  oOecreueHHs — | COBEpPIICHCTBOBAaHHUE MPOLIECCa, MOJCIH MpoIecca T, JIP
IpOTrpaMMHBIN TIpolecc paszpadotku [10, da3bl U BUIBI JeITEIFHOCTH
Kuznennsit nukn  (OKL) I1O. | [onsarue xxusznenHoro nukia [10, kackagHas
1.4 | Mogenu XII ITO MOJIEJTb, CIUPAJIbHAs MOJIENb, apXuTekTypoil [10, T, JIP
MHOKECTBEHHOCTb TOYEK 3pEHHUS
VYnpasnenune tpeboBanusmu k [10 3agaua ynpasienus TpedosanusiMu K [10, Bubl
tpeboBanwmii k [10, cBoiicTBa Tpebosanwmii k 110,
(dhopmanm3zarus TpeOOBaHUH, OMTUOKH TPU
15 JOKYMEHTHPOBAHUH TPEOOBAHMIA, IIUKII paOOTHI C T, JIP
TpeOOBaHUAMH, TPOQECCHOHANBHBIC TPEOOBAHMS,
sTHUYecKue TpedoBanus, kogekc STuku IEEE-
CS/ACM
. Mertozs! nmporpamMmHoiil nmxenepuu, CASE-
MeToab! 1 MOAETH IPOrPaMMHOM .
1.6 NS— cpencTBa, GyHKIHNOHATEHO-OPUEHTUPOBAHHBII T, JIP
10J1X0]1, 00bEKTHO-OPHEHTHPOBAHHBIN ITOIXO0/
SAzpik UML u ero npumenenue B | Mojenb NpeleieHTOB, OTHOIICHHS Ha Uarpamme
17 NPOTrpPaMMHON MHXEHEPHHU BapHaHTOB UCIIOJIb30BAHMS, MOJIEIb KIIaCCOB, T. TIP
UIeHTU(HUKALIUS KJIACCOB aHan3a, OTHOLICHHS ’
MEXIy Kilaccamu, Mojienu noseaeans UML.
VYnpasnenune konduryparnmeit [10 [ToHsTHE KOHPUTYPAITIOHHOTO YIIPABICHHS,
18 00BEKTHI ¥ €IMHULBI KOH(PHUTYPALUOHHOTO T, JIP
yIpaBIeHUs
Enpasienre BepcHsSIMHU COCTaBHBIX
1.9 praBHeHI/IevBepCI/IHMI/I 1o. KOH(UTypallMOHHBIX 0OBEKTOB, MOHATHE "BETKH" T, JIP
BepcuoHHBIIT KOHTPOIIb. .
MIPOEKTa, yIpaBJieHHe cOopkamu, moHsTHE baseline
1.10 | Ynpassense cGopkoii [10 Texunomnorun coopxu I10, BuIBI S6OPOK 1o, T, JIP
npoueaypa ynpasienus coopkoit [1O
CrangapTuzanms KauecTBa, 3a7a4a o0ecredeHns
111 | Vupasnenne kauectsom 11O kagectsa [10, KOMHTETBI, HETIOCPECTBEHHO T, JIP
CBsi3aHHBIE ¢ pa3paboTkoit 110, MeToab
obecrnieuenns kauectra [10
Cpencrsa xkoHTpoIs ommoOok (bug tracking systems).
1.12 | Pa6ora ¢ omubkamu B [10 [Ipu3HaKy HEKa4eCTBEHHOTO JU3aifHa Koa. T, JIP
Pedaxropunr/
ITonsitue TectupoBanus [10, BUABI TECTOB,
113 | Tectnposanue O KPUTEpUH TECTHPOBAHKS, BUIIBI TCCTHPOBAHMUS, [Tate T, JIP
npuHIMnoB ynucteix TectoB (F.ILR.S.T. Principles).
Mojenu aBTOMaTH3UpOBaHHOrO TectupoBanus 10
TexHonoruu pazseprseiBanus 110, pakTopsr
1.14 | Yupasnenue pa3seprsiBanuem [10 BHenpenust [10, npobnemsr BHenpenus 110 u T, JIP
METOJIBI X pEeLICHUS
1.15 | Vipasnenue sxcryatameii [10 Texnonoruu skxcruryaranuu [10, ynpasnenue T, JIP
puckamu skcutyaranuu [0
CoBeplleHCTBOBAaHUE Mpoliecca [Housitue CMMI; ypoBHU 3pesioCTH MPOLIECCOB IO
1.16 T, JIP
paspabotku I10. Moaens CMMI CMMI; o6acTr yCOBEPIICHCTBOBAHUS ’
Moayas |1 — TexHoJiorusi NPOeKTHPOBAHHS MPOIPAMMHBIX CHCTEM
2.1 | [IpoekTrpoBaHUE MPOTrPAMMHBIX | CTpyKTypa | cojiepKaHHe Kypca B €ro MecTO B T,P




®opma

TeKyuier
Ne HanmenoBanue pasaesia (TemMbl) Conep:xanue pasaesia (TeMbl) 0
KOHTPOJ
s
1 2 3 4
cucrem (I1C) CTYPKTYPHO-JIOTHYECKOH cxeMe 00pa30oBaTeIbHOM
TIPOTPAMMBI
TexHomorus aHann3a npeIMeTHON [onsTHE O IPOEKTHPOBAHNH, HTAIIBI
29 obusiactu ipu ipoektupoBanuy [1C MIPOEKTUPOBAHUSI, IPOBEACHHE MPEIIPOESKTHOTO T P
' o0cie0BaHus IPENPUATHI, Pe3yIbTaThI ’
MIPEANPOEKTHOTO 00CIETOBAHNUS
OCHOBBI METOIOJIOTHHA Kuznennsii nuki [1C, Monenn )XM3HEHHOIO LIUKJIA
2.3 | mpoextupoBanus [1C [IC, IpuHIMIE KHOSPHETHKH U HCIIOIB30BAHNE HX T,P
npu npoexktuposanuu [1C
24 [IpoexTupoBanue GyHKIHOHANBHOW | DYHKIIMOHATIBHO-OPUECHTHPOBAHHBIN H 00BEKTHO- T.P
' vactu [1C OPUEHTUPOBAHHBINA MOJIXOIbI ’
IIpoexTupoBanue Hudopmanmonnoe odecneuenue [1C, paspaborka
2.5 | uHpOpMaIMOHHOTO 0OECTIeYCHUSI 0a3bl JJaHHBIX. T,P
nc
[IpoexTupoBanue Mmaremariuueckoro | PaspaboTka MaTeMaTn4eckoro ¥ NporpaMMHOTO
2.6 T,P
obecrnieuenus [1C obecrnieuenus [1C. ’
[IpoexTupoBanue NporpaMMHOTO PazpaboTka Texunueckoro oobecneyenus [1C.
2.7 | obecnieuenus [1C DKOHOMHYECKOe 000CHOBaHNE TEXHOPabOYero T,P
mnpoekra [1C
Hoxymentuposanue [1C AHanu3 cOBpeMEHHBIX HHCTPYMEHTAIILHBIX CPEICTB
2.8 aBTOMATH3MPOBAHHOTO IIPOEKTUPOBAHHUS T,P

YHOpaBJICHHA ) KU3HCHHBIM [MUKJIIOM IIC

Ipumeuanue: JIP — omuem/3awuma aabopamopuoti pabomot, KII
Kypcogou pabomel, PI'3 - pacuemno-epagpuueckozo 3a0anus, P - nanucanue pepepama, 3 - scce, K - Konn0K8uym,

T — mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHA CEMHUHAPCKOIO
HET

2.3.3 JlaGopaTopHble 3aHATHS

THIIA

- gbinonnenue Kypcosozo npoexma, KP -

®opma
Ne HaumenoBanue pasaesa (TemMbl) HaunmeHnoBanune n1aéopaTopHbIX padoT Telcyll)uero
KOHTPOJIfAA
1 2 3 4
Moayas | — MeToabl H MoieJIH POTPAMMHO# MH:KEHEPHHT
11 IIpoucxoxnenue nporpaMMHoi | 1. TTocTaHOBKa 3afaud Ha CO3[aHME NMPOrPAMMHOIO
' HMHXXEHEPUHU IIPOJIyKTa: CUCTEMHOE ONMCAaHUE 33JaHHOT0 OHM3Hec-
OCHOBHBIC TOHSATHS MPOTPAMMHON | IPOIECCa M €ro JEKOMIIO3UIMs, XapaKTepUCTUKa
HHXCHECPHH CXEMBl PCHICHUS 3aJa4 B PYYHOM pEKHUME U JP, T
12 BBIJICICHNE €€  HEJOCTaTKoB,  OOOCHOBaHHE
HEOOXOANMOCTH YCOBEPIICHCTBOBAHHUS
CYLIECTBYIOILEH CXEMBI pEIICHHs 3a/1a4.
Iporece paspabotku | 2. Ananms CYIIECTBYIOIINX TOTOOHBIX
1.3 | mporpaMmHOro  obecreyeHUss — | IPOrPAMMHBIX HPOIYKTOB: HHCTAUIALMS U U3YUCHUE
IPOTPaMMHBIN TIpo1IecC poOJIEeMHO-OpUEHTHPOBAHHOTO  3KOHOMHYECKOIO JP. T
Kuznennpt  1mwkn  (OKII) IIO. | mporpaMMHOro MPOYKTa, hopMyTHpOBKa ’
1.4 | Mogenu XII ITO HE(QYHKIMOHANBHBIX TPeOOBaHUII K Mporpamme,
aHaJIM3 U TeCTUPOBaHUE UHTepdeiica MporpaMmal.
VYnpasnenue TpeboBanuaMu k 110 3. TexHuueckoe 3a/1aHue Ha CO3/1aHUE
OPOrpaMMHOIO MNPOJIYKTa: Ha3HAauYeHHe U oOras
15 IeJIb CO3/IaHUs TIPOTPAMMBI, CTPYKTYpa MPOrpamMMbl P, T
' u cocTaB (YHKIIMOHAIBHBIX 3ajad, ’
(YHKIIOHAJIbHBIE u HeQYHKIIMOHAIBHBIE
TpeOOBaHMsl K NpOTrpaMMe,  MOJEIUPOBAHHUE




®opma

Ne HaumenoBaHue pasaesa (TeMbl) HaumeHoBaHue 1a00paTOPHBIX padoT TeKyL1ero
KOHTPOJIsI
1 2 3 4
TpeboBanuii Ha s361ke UML.
16 Mertonbl 1 MOAETH TPOTPAMMHOM 4. Paspabotka HKLIMOHAJILHON  CTPYKTYpbI
HWHXCHEPHU IIPOTPaMMHOTO IPOJIYKTa: MIOCTPOEHHE
17 Sk UML u ero mpuMeHenwe B | (QyHKIMOHaIBbHON Mojenu paspabarsiBaemoro 110 B JP, T
' MPOrpaMMHON MH)KEHEPUH BHJE KOHTEKCTHOM auarpammsl B HoTanuu IDEFO,
Vupasnenune koupurypanueii [10 CO3JjaHue quarpaMmsl fexomnosumu A0 n A2.
5. Pa3zpabGoTka mporpamMmmHOro koma. PedakropuHr:
OCBOEHHE CPE/ICTBa Pa3pabOTKH MPOTPaMMHOTO KO/
MS Visual Studio mns  mporpaMMHpOBAaHUSA
1.8 ITOPUTMOB BHYTPEHHEH COPTHPOBKH, ITPHHIUIIBI JP, T
OOHApy>KEHHsI U YCTPAHCHUs ONIMOOK, MPUMCHEHHE
npoueaypsl  pedakropuHra  UIA  yIYYIIEHUS
IPOTPaMMHOTO KOJA.
6. COopka ¥ aHaJIM3 OPOrPaMMHOTO IMPOJAYKTA:
19 VYnpasnenue Bepcusimu I10. TEXHOJIOTUSI ~ NPOTPAaMMMPOBAHUS  OJHOCBSI3HOTO TP, T
BepcuoHHBII KOHTPOJIb. CrHcKa, cOOpKa MpOTrpaMMBbl, aHAJIU3 CIIOKHOCTH ’
1.10 | Yupasaenue coopkoii [1O pa3paboTaHHBIX METOIOB COPTUPOBKH.
1.11 | Yupasnenue xkauectsoM 110 7. YnpaByieHHe KayecTBOM IPOrPaMMHOTO
1.12 | Pabora ¢ ommubkamu B [10 MPOAYKTA: MPOBEpKa paboTOCIIOCOOHOCTH
1.13 | Tecruposanue I[10 IIPOTPaMMBI, PETPECCHOHHOE U HATPY304YHOE JIP, T
1.14 ynpaBneHHe pa3BepThIBaHHUEM T10 TCCTUPOBAHUEC, aHAIN3 IPOU3BOAUTECIILHOCTH
115 | Ynpasnere sxeryaramyeit IO TIPOTPaMMBI, OLleHNBaHKE 3()(HEKTHBHOCTH METOIOB
COPTHPOBKH.
Moayas |1 — TexHoJiorusi IPOeKTHPOBAHHS NPOIPAMMHBIX CHCTEM
[IpoexTupoBanne MporpaMMHBIX AHanm3 npeaMeTHON 00acTH: BEIOOp U
CHCTEM YTBEp)KACHHE HHANBUAYAIbHON TEMBI, CHCTEMHOE
21 oIMcaHue OM3HEeC-Tpolecca, XapaKTEPUCTHKA P, T
pelIeHus 3a/1a4 ¥ BBIJICTICHUE €€ HEeJOCTAaTKOB,
000CHOBaHKE HEOOXOMMOCTH YCOBEPIICHCTBOBAHUS
CYIIECTBYIOIIET0 pelIeHus 3a1a4
TexHonorHUs aHATU3a PEIMETHOM AHanu3 CyIiecTBYIOINX KOMITBIOTEPHBIX
obsactu npu npoektrpoBanuu [1C pa3paboTOK: CUCTEMHOE OITMCAHKE CYIIECTBYIOIINX
2.2 noo6HbIX [1C o BEIOpaHHOM TeMe, CpaBHUTENbHAS JP, T
XapaKTEPUCTHKA OMUCAHHBIX CUCTEM 110 OCHOBHBIM
OKa3aTeIsIM
OCHOBBI METOAOIOTUU TexHu4eckoe 3aJjaHue Ha CO3AaHUE IPOrPAMMHOTO
npoextupoBanus [1C MIPOYKTa: HA3HAYCHUE 1 00MIast 1eb CO3JaHns
23 MIPOTPaMMBI, CTPYKTYpa IPOrPaMMBI M COCTAB TP T
' (YHKIIMOHATBHBIX 3a71a4, (PYHKIIHOHAIBHBIE H ’
He(yHKIIMOHATBHBIE TPEOOBAHNUS K IIPOTpaMMe,
MojenMpoBanue TpeboBaHuii Ha si3pike UML
[IpoektupoBanue ¢pyHkiponanpHol | [IpoexTupoBanue hyHKIMOHAIBHOM cTPYKTYphI [1C:
gactu [IC MOCTPOCHHE ¥ JIOKyMEHTUPOBaHUE (HYHKIIHOHATIBHON
24 Mozenu pa3padbareiBaeMoro [10 B Buae KOHTEKCTHOM TP, T
’ JuarpaMMel U ee nekomMmo3uiuu B Hotauu IDEFO. ’
[IpoexTupoBanue GyHKIMOHATIBHONU CTPYKTYPHI
paspabateiBacmoro [10 B Hotarmu UML
IIpoextupoBanue [TpoexTupoBanue 6a3bl JaHHBIX TPOrPAMMHOM
MHPOPMAIMOHHOTO 00ecTIeYeH s CHCTEMBL:
25 IcC N3y4YeHHE MTPOTPaMMHBIX CPEACTB JUIs pa3padOTKH TP T
' Mojenei nadopmanronnoit 6asel I1C, mpopaboTtka ’
METO/I0B HopManu3aluu oTHoweHuit B BJl, co3nanue
BJ1 I1C npu momomm CYBJI SQL Server
[IpoextupoBanne maremarndeckoro | Paspabotka mporpammuoro obecneuenus [1C:
26 obecnieuenus [1C TEXHOJIOTUSI TPOTPAMMHPOBAHHUS TIPHKIIATHBIX JP. T
' 3ama4, pa3paborka uarepdeiicuoi yactu I1C mpu ’
TIOMOIIY COBPEMEHHBIX CPEICTB Pa3pabOTKU
2.7 | IIpoekTHpOBaHUE MPOrPAMMHOTO TectupoBaHue NpOrpaMMHON CUCTEMBbI: TPOBEPKA JP, T




®opma

Ne HaumenoBaHue pasaesa (TeMbl) HaumeHoBaHue 1a00paTOPHBIX padoT TeKyL1ero
KOHTPOJIsA
1 2 3 4

ob6ecneuenus [1C

paboTOCIIOCOOHOCTH MTPOTPaMMBbI, MOAYJIEHOE,
PErpecCHOHHOE, HATPY30YHOE, [OJIb30BATEIBCKOE
TECTHPOBAHNE, AHAIIN3 TIPOU3BOAUTEIbHOCTH
OpOrpaMMBl, olleHUBaHue Y()EKTHBHOCTH KOIa

2.8

Joxymentuposanue I1C

JlokymeHnTupoBanue U pa3zsepreiBanue [1C:
OCBOEHHE METOIUKH AoKyMeHTHposaHus I1C,
pa3pabotka ¢pyHKunoHaIpHOH crierduranuu [1C u
PYKOBOJICTBA IOJIb30BATEIS

JIP, T

Ipumeuanue: JIP — omuem/3awuma nabopamopnoti pabomel, KII - evinoanenue xypcogozo npoexma, KP -
Kypcosou pabomet, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucanue pepepama, 3 - scce, K - Koaoksuym,
T — mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IP0EKTOB)

HET

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevyeHusl AJs1 CAMOCTOATEILHOH padoThI
00y4YaIIMXCS M0 TUCHUILIMHE (MOIYJIIO)

[Tepedensb yueOHO-METOUIECKOTO 00ECIICUCHHMSI TUCITUTUTHHBI

Ne Bun CPC 10 BBIIMTOJTHEHUIO CAMOCTOSTEIFHOM pabOThI
1 2 3
1 Nzyuenue Meroandeckue yKa3zaHUS 110 OPTaHHW3alldd CaMOCTOSTEIbHON
TEOPETHIECKOTO padoThI CTYJICHTOB, YTBEPKICHHBIC Kadeapou
MaTepuaia MH(OPMALMOHHBIX TeXHOIOTuH, mpotokoa Nel ot 30.08.2019

2 Permrenue 3agau

Mertoanyeckre yKa3aHUs IO OpTraHU3alMM CaMOCTOSTENbHON
paboThI CTYJICHTOB, YTBEPK/ICHHbBIE kadenpoit
WHGOPMALIMOHHBIX TeXHOJOorHH, mpotokos Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsi CaMOCTOSITEIbHONH pPaboThl 0OydYaroUmIMXcs M3
YHCIIa MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMHI BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocrapsitoTes
B (popMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/J0POBbS U BOCHPUATHS MHOOPMAIIH:

Jnst muu ¢ HapyIeHUAMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOT'O TIOKYMEHTAa,

— B (opme ayaunodaiina,

— B ieyaTHoM popme Ha si3bike bpaiins.
Jlist L ¢ HapyLIEHUAMH CllyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT0 IOKYMEHTA.
Jlis nu1 ¢ HapyIeHUsIMH OIIOPHO-JIBUTaTEILHOTO armapara:

— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTAa,

— B opme ayaunocaiina.

I[aHHBII;'I NEPEUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBHUCHMMOCTH OT KOHTHHICHTA

00yJaromuxcs.




3. O6pa3zoBaTesibHbIE€ TEXHOJIOTHH
B cootBerctBum ¢ tpeboBanmsimMu @I'OC B mporpamma JUCHMIUIMHBI TPEIyCMaTpUBAET
UCTOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIOUMX O0O0pa30BaTelbHbIE TEXHOJOTMM: YTEHUE
JEKIMA C HWCHOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWH; METOJ] MajblX Tpymm, pa3doop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00yueHnH UCIIONIB3YIOTCA CIEAYIOUINE 00pa30BaTEIbHbIE TEXHOJIOTHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydeHHsI — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHUKATHUBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM 1JIst
aJlanTalyy K COBPEMEHHBIM YCIOBUSM MEXKYJIBTYPHON KOMMYHUKALUU.

— Texnonoruss pasHoypoBHEBOTO (IuDPEPEHIIMPOBAHHOTO) OOyYECHHS — MpPEAroiaracT
OCYLIECTBJICHUE I103HABATEIBHON JEATEIBHOCTU CTYAECHTOB C YYETOM MX HHIMBHUIYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI
noreHuuan. Co3laHue M HCIOJIb30BAHUE AMATHOCTUYECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTUH.

— TexHonoruss MoOAyiapbHOro OOy4eHHS — MpPEeAyCMaTpUBAET JEJICHUE COJAEp KAHUS
JUCLUIUIMHBL HA JOCTaTOYHO ABTOHOMHBIE pa3ieibl (MOAYJIM), MHTEIPUPOBAHHBIE B OOLIMIA
KypC.

— HWudopmannonHo-kommyHukanuonsusle TexHonorun (MKT) - pacmumpsitor pamku
00pa30BaTEeNILHOIO MpOIlecca, MOBBIIMIAs €ro MPAKTUYECKYI0 HalpaBIIEHHOCTb, CHOCOOCTBYIOT
MHTEHCU(QHUKALMU CaMOCTOSITEIbHOM paboThl ydYalluXcsi M TOBBIILIEHUIO [103HABATEIbHON
aktuBHOCTH. B pamkax MKT BeiaensitoTcst 2 Buga TEXHOIOTUI:

— TexHonorus HCIOJIb30BaHU KOMIIBIOTCPHBIX MPpOTrpaMM — TMO3BOJILACT B(I)(I)CKTI/IBHO
JOITIOJIHUTD ITPOHICCC O6y‘IeHI/I${ SA3bIKY Ha BCCX YPOBHAX.
- I/IHTepHeT'TeXHOHOFI/II/I — HNOpEAOCTAaBJIAOT MMHPOKHUE BO3MOXHOCTH I IIOMCKa

uHpOpMaLnH, pa3padOTKK HAYYHBIX POEKTOB, BEICHHUS HAyYHBIX UCCIIEOBAHUI.

— TexHonoruss MHIAWBUAyAIN3alUHd OOyUEHHS] — TIOMOTAeT PEalNU30BBIBATH JUMYHOCTHO-
OPUEHTUPOBAHHBI TOAXOJ, YYHUTHIBas WHIUBUAyaJlbHblE OCOOEHHOCTH M IOTPEOHOCTH
yYalmxcs.

— [IlpoexkTHast TexXHOJIOTMS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBYS yYalllUXCsl C LEJIbI0 PEIICHUs 3aJadd, KOTopas ONpENeNsieTcs B paMKax
npohecCHOHaNBbHOM MOATOTOBKH, BBIAEISSA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyueHuss B COTPYJHUYECTBE — pealiu3yeT HACI0 B3aUMHOr0 OO0ydyeHus,
OCYLIECTBIISAA KaK WHAMBUAYAJIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEIIECHHE
y4eOHBIX 3ajau.

— MHWrpoBas TexHOJOTUS — MO3BOJISET Pa3BUBATh HABBIKW PACCMOTPEHMSI psAla BO3ZMOXKHBIX
Croco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJIEHTOB M PAacKpbIBask JTMUYHOCTHBIN
MOTEHLUAT Ka)KJI0T0 y4aIerocs.

— TexHonOrus pa3BUTHUS KPUTUYECKOTO MBIIIJIEHUS — CHOCOOCTBYeT (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CMOCOOHONW KPUTHYECKH OTHOCUTBHCS K HH(POpPMALUH, YMEHHUIO
oTOMpaTh HHMOPMALIMIO JIsl pEIISHUs [TOCTABJICHHOM 3a/1a4u.

KommekcHoe uCrnoib30BaHuE B y4eOHOM MpoOLecCe BCEX BBINICHA3BAaHHBIX TEXHOJIOTUI
CTUMYJIUPYIOT JINYHOCTHYIO, HMHTEJUIEKTYyalbHYI0 aKTHBHOCTb, PAa3BHBAIOT I103HABATEJIbHBIE
IPOIIECCHl, CIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETEHIMHA, KOTOPBIMH JIOJDKEH 00J1a1aTh
OyIyIIMi CTICTIHAIIHUCT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJIOTUN BKIIOYAIOT B CEO0S:

— pabora B MajbIX Tpynnax (KOMaHJ€) - COBMECTHasl IEATEIbHOCTh CTYACHTOB B IpyIIe
0]l PYKOBOJICTBOM JIMJEpa, HAlpaBlIeHHas Ha pelleHue oOuieil 3agauu MmyTéM TBOPYECKOIO
CJIOKEHMSI PEe3yIbTaTOB UHIMBUYaJIbHOW paOOThl YIEHOB KOMaH/bI C JEJIEHUEM ITOJIHOMOYUH U
OTBETCTBEHHOCTH;



— TPOCKTHAs TEXHOJIOTHS - WHAUBHya bHAS MM KOJUICKTUBHAS JESTEIHHOCTH 10 OTOOPY,
pacmpe/ielieHHI0 U CHCTeMaTH3allid MaTepuaia Mo ONpPeeICHHON TeMe, B pe3ysibTare KOTOpOou
COCTABJISICTCS IPOCKT;

— aHaTM3 KOHKPETHBIX CUTYAIlMi - aHAIHM3 pPeabHBIX MPOOJEMHBIX CUTYAIlHid, MMEBIITUX
MECTO B COOTBETCTBYIOIIEH 0ONacTH Mpo(ecCHOHANBHON NeATENbHOCTH, W TOMCK BapHUaHTOB
JYYIINX PEUICHHI;

— pa3BHUTHE KPUTUYECKOTO MBIIIJICHUS — 00pa3oBaTeNbHAs JIEATEIbHOCTh, HAMpPaBICHHAS
Ha Pa3BUTHE Y CTYJICHTOB Pa3yMHOTO, PEe(IEKCUBHOTO MBIIUICHHS, CIIOCOOHOTO BBIIBUHYTH
HOBBIC UJICH U YBHUJIETh HOBBIE BO3MOKHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJad M CUTyallUd LIMPOKO MCIOJNb3yeTcs Kak
npenojaBaTesieM, TaKk U CTYISHTaMH BO BpeMs JIEKIUH, J1a0OpaTOpHBIX 3aHATUNA M aHaIu3a
pe3yJabTaTOB CaMOCTOSATEIBHON pPaboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCICIOBAHUU H
pEIIeHNH KaKIOM KOHKPETHOM 3ajaud HMMEeTCs, KaK MpPaBHIIO, HECKOIbKO METOJIOB, a ATO
TpebyeT pa30opa 1 OIEHKH LI€TI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIIUM.

KOJIHYECTBO
Hcnoab3yemble HHTepAKTHBHBIE 00pa3oBaTe/IbHbIE
Cemectp | Bua 3ansitus HHTEPAKTHBHBIX
TeXHOJOTHH
4acoB
[TpakTHyeckue 3aHATHS B peKUMax
56 JI, JIP B3aMMO/JICHCTBUSl «IIPENoJiaBaTelib — CTYIEHT» U 14
«CTYJEHT — CTYACHT»
HTroro 14

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapsi, JIP — nabopamophuvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

Tembl, 3agaHuss U BOMPOCHI JJIsI CAaMOCTOSTENIbHOW pabOThl MpHU3BaHBI C(HOPMUPOBATH
HaBBIKHM ITOHCKa I/IH(i)OpMaHI/II/I, YMEHUA CAMOCTOATCIBHO PpacCllrupiaTb U YFJ'IY6J'ISITI) 3HaHHA,
MOJTyYEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

[Toaxon pa3dopa KOHKPETHBIX CUTyallMi HIMPOKO MCIONB3YETCs KaK MPEenojaBaTeseM,
TaK ¥ CTyJIEHTaMU MPH MPOBEICHUN aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON paOOTHI.

HHS[ JUI ¢ OrpaHMYC€HHBIMH BO3MOXXHOCTAMU 3A0POBbBA MPCAYCMOTPEHA OpraHu3alusa
KOHCYJIbTAIMH C UCTIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

st muu ¢ HapyIeHUsMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

Jlnst man ¢ HapyIeHUsAMH OITIOPHO-ABUTATEIBHOTO AlIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUis o1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI MIPEJYCMOTPEHA OpraHM3alus
KOHCYJIBTAIMH C MCIIOJIb30BAHHEM DIIEKTPOHHOMN TTOYTHI.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaromuxcs.




4, Ouenoqm,le H METOAUICCKHUEC MAaTECPHUAJIbI
4.1 OueHouyHble cpeacTBAa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTaluu

OneHOYHBIE CpeACTBA MpeaHAa3HAueHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEbHBIX
JTOCTHKEHUN OOYyYaroIIMXCsl, OCBOMBIIMX TMPOTpaMMy YyueOHOW JMCHIUIUIMHBI «HA3BaHHUE
JVCIIATUTHHBD .

OrneHOYHBIC CPEICTBA BKIIIOYAET KOHTPOJIBHBIC MaTEePHAIbl IS IPOBEICHUS TEKYIIEro
KOHTPOJsA B (OpME TECTOBBIX 3aJlaHHi, JOKJIAJa-TPE3CHTAIMU O MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJaHHI, CUTYAIMOHHBIX 33/1a4 ¥ MPOMEKYTOUHOH aTTecTamuu B Gopme
BOIIPOCOB M 33J[aHUH K 3K3aMCHY.

OrneHOYHBIC CpENCTBA JUIsl WHBAJIWAOB WM JIMIl C OTPAHUYCHHBIMH BO3MOXHOCTSMU

3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBbS TIPEOCTABIISICTCS IOTIOIHUTEILHOE BPEMs JIJIsl TIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU TPOIIECTYPHI OIICHUBAHKS PE3yJIbTATOB O0YUCHHUS WHBAIHJIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMUA OCOOCHHOCTSIMU;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIINUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
W UWHBAJIWJIOB TMpOLEypa OICHUBAHUSA pE3YJIbTaTOB OOYYECHUS IO JUCIHUIUIUHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onleHMBaHUs Pe3yJbTATOB OOYYCHHSI MHBAIUAOB U JIMI[ C OTPAHHYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 110 JHCHUIUIMHE (MOIYJIIO) TIpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 3J0POBbSI M BOCTIPHUSATHUS
uHbopMaIuu:

JIJist TUIT ¢ HApYIICHUSIME 3PCHUS

— B IeYaTHOW (hopMe YBEITMYCHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyTIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
o0yyJarommxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeﬁ H HpOMe?l(yTO'lHOﬁ aTTeCTallumn

Kon HaumenoBanue
Ne | KonTponupyemslie pa3feinsl (TEMbI) | KOHTPOJIUPYyEMOit OLICHOYHOI'O CPEJICTBA
n/n JMCHUIITHHBI® KOMITETCHINN . [MpomexyTouHast
Texymuii KOHTPOJIb
(nu ee yacTH) aTTecTalus
Moayas | — MeToabl H MoeJIH POTPAMMHO# MH:KEHEPHHT
11 [poucxosxienue  MpoOrpaMMHOH Jlabopamopnas Tecmosvie 3a0anus,
| MEDKCHCpHH paboma 1 Bonpocwr 1-9
= VK-2, VK-3,
OCHOBHBIE TIOHATHS MIPOTPAMMHON VK-4
19 | nmkenepuu - Jlabopamopnas Tecmogvie 3a0anus,
' paboma 1 Bonpocwr 10-18
ITponecc a3paboTKH
13 Hporu AMMHOLO 06ecnpe 4 EHH;I B OIIK-2, OIIK-4, | JlabopamopHuas Tecmoeswle 3a0anus,
' porp N 1IK-2 paboma 2 Bonpocwr 19-24
IIPOrPaMMHBIN Iporecc




14 Kusnennprii  nukn (KL TIO. Jlabopamopnasi Tecmosvie 3a0anus,
" | Mogemu XKII 10 paboma 3 Bonpocwr 25-36
15 VYupasnenne TpedoBanusamu k 110 VK-2, I[IK-6, Jlabopamopnas Tecmosvie 3a0anus,
' VK-9 paboma 3 Bonpocwr 37-42
16 MeTobl 1 MOZEIIH TIPOTPaMMHOM VK-4, IIK-6 Jlabopamopnas Tecmosvie 3a0anus,
WHXCHEPHUU paboma 3 Bonpocwer 43-48
17 SAzpik UML H €ro NpHMEHEHHe B 1IK-3, TIK-6 Jlabopamopnas Tecmogvie 3a0anus,
MIPOTPaMMHOM WH)KCHEPUH paboma 4 Bonpocer 49-55
18 VYupasnenne koudurypanmeii [10 VK-2, TIK-2 Jlabopamopnas Tecmosvie 3a0anus,
paboma 4 Bonpocwt 56-60
19 VYupasnenne Bepcusivu [10. Jlabopamopnas Tecmogvie 3a0anus,
) BepcrnoHHBIN KOHTPOJIb. paboma 5 Bonpocwr 1-9
VK-2, VK3, Jlabopamopnas Tecmoguvie 3a0anus
1.10 | Yupasnenue coopkoii [1O VK-4, VK-9, pamop ’
) paboma 5 Bonpocer 10-18
111 | Yiupasrenne kasecrsom IO Jlabopamopuasn Tecmosvle 3a0anus,
) P paboma 6 Bonpocwr 19-24
1.12 | Pabora c ommbkamu B [10 OIIK-6, I1K-3 Jlabopamopna Tecmosuie sadanus,
paboma 6 Bonpocwr 25-36
VK-2, OIIK-2, Jlabopamopnas Tecmoguvle 3a0anus,
1.13 | Tectuposanne [0 1IK-2 paboma 6 Bonpocwr 37-42
OIIK-2, IIK-3, Jlabopamopnas Tecmoguvle 3a0anus,
1.14 | Yupasnenue passepreiBanuem [10 1IK-6 paboma 7 Bonpocer 43-48
N Jlabopamopnas Tecmoegvle 3a0anus,
1.15 | Yupasnenue skcruryararued [10 OIIK-6, [IK-6 patoma T Bonpocer 49-55
116 CoBepieHCTBOBaHHKE IIpoliecca VK-2, VK-3, Jlabopamopnas Tecmoguvle 3a0anus,
' paszpabotku I10. Mogens CMMI VK-4, VK-9 paboma 8 Bonpocut 56-60
Moayas |1 — TexHoJiorusi IPOeKTHPOBAHHS MPOIPAMMHBIX CHCTEM
21 [IpoekTupoBaHue TPOrpPaMMHBIX Jlabopamopnas Tecmosvie 3a0anusi,
CUCTEM _ OITK-2, [IK-3 paboma 1 Bonpocer 1-9
29 TexHonorus aHanuza npeIMeTHON Jlabopamopnas Tecmosvie 3a0anusi,
' obusiactu ipu npoektrpoBanuu [1C paboma 2 Bonpocwr 10-18
23 OCHOBEI METOOIOT UK VK-2, VK-3, Jlabopamopnas Tecmoeswble 3a0anus,
' npoextupoBanus I[1C VK-4, YK-9 paboma 3 Bonpocwr 19-24
24 IIpoexTupoBanue Jlabopamopnas Tecmogvie 3a0anus,
' ¢dbyakmoHansHOM yacTu I1C paboma 4 Bonpocwr 25-36
HpoexTuposarne Jlabopamopnas Tecmogvie 3a0anus,
2.5 | nHpOPMAIIMOHHOTO 00ECTIeYCHUsI aGoma 5 Bonpocss 37-42
Tc OIlK-4, 1IK-2, | ¥ P
HpoekTHposarne [TK=3, ITK-6 Jlabopamopnas Tecmosbie 3a0anus,
2.6 | MaTeMaTH4ecKoro 00ecreYeHus
Tc paboma 6 Bonpocwr 43-48
27 [IpoexTnpoBanue NporpaMMHOTO Jlabopamopnas Tecmoguvle 3a0anus,
' obecneuenus [1C paboma 7 Bonpocwt 49-55
28 Hoxymentuposanue [1C OIIK-6, VK-9 Jlabopamopnas Tecmoguvle 3a0anus,
' 1IK-2 paboma 8 Bonpocwt 56-60

IHoka3aTe/u, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe ITOPOTOBOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMH TUTAHHPYEMbIM

pe3yjibTaTaM O6yquI/I$I " KpUTCPUAM UX OLICHUBAHUA (OI_ICHKaI YIIOBJIGTBOPI/ITCJILHO):

YK-2

HI-1.YK-2

3nameo

Crnoco0eH onpeejsaiTh KPYr 3a/1a4 B paMKaX MOCTABJIEHHOM 11eJI1 U BLIOUPATh
ONTUMAJIbHBIE CHOCO0bI WX pelIeHHs, UCXOAsl M3 JAeHCTBYHIIHX NMPAaBOBBIX

HOPM, HMEIOUIUXCH PeCypCcoB H OrPaHNUYeHU I

npPOCPAMMUPOBAHUSL

Ilonumaem cywypocmov npasoevix HOPM, yeau u 3a0a4u HOPMAMUEHBIX
nPAGoBvIX AKMO8
Memooonozuu  paspabomku npocpammHo20 obecnedyeHus U MexHOL02UU




Ymemo

Bnaoemo

HJT-2.YK-2

3namep

Ymems

Braaoemo

HAJI-3.VK-2

3namo

Ymems

Braoemo

Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOA
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Memoovl u cpedcmeéa NAAHUPOBAHUA U  OP2AHU3AYUU UCCTe008AHUL U
paspabomox

IIposooums ananuz ucnonmnenus mpebo8anull

Buipabamvisame sapuanmul peanuzayuu mpebdosanuil

Ipumensmo HopmamusHylo OOKYMEHMAyulo 8 COoomeemcmeaylowel ooaacmu
3HAHU

Ananuz  8ozmooicHocmeti  peanusayuu - mpedOBaAHUll K NPOSPAMMHOMY
obecneyenuro

Coenacosanue mpebo8aHull K npPOSPAMMHOMY obecneuenuro c
3QUHMEPeCOBAHHBIMU CIMOPOHAMU

Ocywiecmensem noOucKk Heo0OX00UMOUl NpPAo6oN uHGopmauuu 011
peutenusn npogeccuonanbHvix 3a0ay
Hnempymenmol u memoowl eepughuxayuu cmpykmypsbl npopamMmHoO20 Kooa
Memooonozus éedenus 0OKyMeHmMooOOpOma 8 OpeaHu3AYUsIX
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox

IIposooums ananusz ucnonueHnus mpeboeanul

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

I1Iposooums oyenky u 060cHosanue peKOMeHOYeMbIX peuleHutl

Ipumenamo HopmamueHyro OoKyMeHmayuio 8 coomeemcmeayrowel obracmu
3HaHU

Ananuz  8o3moodicHocmetli  peanusayuu - mpeOO8aHulli. K - NPOSPAMMHOMY
obecneyenuro

Coenacosanue mpeb6o8aHull K npOSPAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CIMOPOHAMU

Hcnonvzyem npunyunvl NpoeKmMHOU Memo0o102uu 01 peuleHus
npogheccuonanvHoix 3a0ay
Memoodonoeuu pazpabomku npoepammuo2o obecneyeHuss U - MexHoaI02UU
nPOSPAMMUPOBAHUSL
Hnuempymenmot u memoOowl eepughuxayuu cmpykmypbl npoSpamMmHo20 Kood
Lenu u 3a0auu npo8oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoowl ananuza u 0606ujeHUs OMeuecmeeHH020 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccie008aHull
Memoobt u cpeocmeéa NAAGHUPOBAHUS U OPeAHUZAYUU UCCACO0BAHUL U
paspabomox

Buipabamvisame sapuanmul peanuzayuu mpebosanuii

IIposooums oyeHnky u 060CHOB8aAHUE PEKOMEHOYEMbIX peuleHUll

Ipumenams HOpmMamugHyr0 OOKYMEHmMAyuio 8 coomeemcmayowel obaacmu
3HAHUU

Ipumenamo memoovl ananuza HayyHO-MexXHUYecKou un@opmayuu

Ananuz  @o3mooicHocmeti  peanusayuu  mpedOBaHUll K - NPOSPAMMHOMY
obecnevenuo



Oyenka épemenu U mpyooemMKOCMU peanuzayuu mpebosanutl K npocpammHOMY
obecneueHuo

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0DecneyeHuio ¢
3aUHMEPeCcO8AHHbLIMU CMOPOHAMU

Coop, obpabomka, aunanuz u 0000WeHUe NEPed0BO2O OMeUeCmE8eHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIoWell 001acmu UCCIe008aHUL
HeamenvHocmy, HAnNpasienHas Ha peuierue 3a0ay aHaIUMUYecKo2o xapakmepad,
npeononazanwyux 6vlOop U MHO2000pasue aAKmMyaibHbIX CHOCO008 peuleHus
3a0ay

HJ/[-4.YK-2 Buvioupaem onmumanvuslit cnocod peuwienus 3a0ay, UMEOWUXCA
pecypcoe u ozpanuveHuil, OUeHKU PUCKO8 HA OCHO8E NPOEKMHO20
UHCmMpymMenmapus
3nameo Memoodonozuu  pazpabomku npocpamMmMHo20 obecneyeHus U MexHON02UU
npPOSPAMMUPOBAHUSL
Hnempymenmol u memoowl eepughuxayuu cmpykmypbl npopamMmHoO20 Kooa
Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowvi ananuza u 0606ueHUss OMeUeCm8eHHO20 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccied08aHull
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox
Ymemso Buvipabamvieams éapuanmul pearuzayuu mpe606anuil
Ipumenams HopmamugHyr0 OOKyMeHmayuro 8 coomeemcmeayrouel obracmu
3HaHUU
Ipumenamo memoovl ananuza HayyHO-MeXHUYecKou uHgopmayuu

Bnaoemp Oyenka epemenu u mpyooemMKocmu peanuzayuu mpeoo8anuti K npocpamMmHOMY
obecneyeHuio
Coenacosanue  mpeboganuil K  NPOGPAMMHOMY  obecnedenuro ¢
3QUHMEPECcOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3a0aY
OyeHka u coenacoganue cpoko8 8biNoIHeHUs NOCMABIeHHbIX 3a0ay
Coop, obpabomka, aumanuz u 0006weHUe nepedo8oco OmMeuecCmeeHHo20 U
MEANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouel 001ACMU UCCIe008AHUL
Heamenvrocmy, Hanpasnennas Ha peuieHue 3a0ay aHaITUumMuU4ecKo2o xapakmepad,
npeononazanwux 6vl00p U MHO2000pa3ue aKmyaibHbIX CHOCO008 peuleHuUs
3a0ay

YK-3 Cnocoben ocywecmenamep coyuanvHoe e3aumooleiicmeue U peanu3o08vléams

C6010 pOJib 6 KOManoe

HJI-1.YK-3 Ilonumaem ocHosHble acneKkmvl MeNCAUUYHOCHHBLIX U 2PYRNOGHIX
KOMMYHUKayuil; cooaio0aem HOPpMbL U YCHMAHOGIEHHble NPAGUA
noeéeoenus 6 opzanuzayuu

3namep Memoovl u cpedcmeéa NAAHUPOBAHUA U  OP2AHU3AYUU UCCTIe008AHULl U

paspabomox

Ymemso Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CTNOPOHAMU

Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU CIOPOHAMU
Bnaoems Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO

obecneyenuss ¢ CUCMEMHbIM AHATUMUKOM U apxumexKmopom npocpammHoco



obecneuenus

HJ/I-2.YK-3 Ipumennem memoovl KOMAHOHO20 63AUMOOEUCMEUS; NIAHUPYem U
opzanu3yem KOMAaHoHyio paoomy
3uamo Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHUll U
paspabomox
Ymemso Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU

Ocyu;ecmeﬂﬂmb KOMMYHUKayuu ¢ 3auHmepeco8anHbIMU CIMOPOHAMU

Bnaoemy Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

YK-4 Cnocoben ocywecmename 0€106y10 KOMMYHUKAYUIO 8 YCHHOU U RUCbMEHHOU

dopmax na 2ocyoapcmeennom  azvike  Poccuiickou — @edepayuu  u
UHOCMPAHHOM(bIX) A3bIKe(aAX)

HJ/I-2.YK-4 Hemoncmpupyem cnocoonocms K peanuzayuu 0€1080i KOMMYHUKAYUU
6 YCHIHOIUL U RUCOMEHHOU ()OPMAX HA UHOCMPAHHOM(bIX) A3bIKE(AX)

3namo Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Ymemso Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU

Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU COPOHAMU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Braoemo Coenacosanue mpeb6o8aHull K npoOSPaAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CIMOPOHAMU
Oyenxa u coenacosanue cpoKos bINOJIHEeHUs: NOCHABIEHHbIX 3a0ay
Paspabomra, usmenenue u coenacosanue apxumexmypvl NpPOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus
Oyenxa u coenacosanue cpoKos bINOJIHEeHUss NOCHABIEHHbIX 3a0ay
Iloocomoska npeonodceHuti 01 COCMABIEHU. NIAHO8 U MemMOOUYECKUX
NpoOSPaAMM UCCLeO08AHULL U PA3paAdOmMOK, NPAKMUYECKUX DPEeKOMeHOAyull no
UCNOTIHEHUIO UX Pe3YIbIMAMO8

HJI-3.YK-4 Buvibupaem KommynHuxamueno npuemiemvle CHMUIL U Ccpeocmea
e3aumooeiicmeus 6 00uleHUU ¢ 0eJ108bIMU NADMHEPAMU

3unamo Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Ymemso IIposooumys oyenxy u 060cHo8aHue peKoMeHOYeMbIX peuleHul

Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIOPOHAMU
Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU COPOHAMU
Ogopmnams  pesynbmamvl  HAYYHO-UCCAEO08AMENLCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Coenacosanue mpebosanull K NpOCPAMMHOMY obecneuenuo c
3QUHMEPECcOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue CpoKos 8bINOJIHEHUsI NOCMABLEHHbIX 3a0aY
Paspabomxa, usmenenue u coenacoganue apxumexmypvl nNpocPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U GPXUMEKMOPOM HPOSPAMMHO20



obecneyenus

Oyenka u coenacosanue cpoKos 6blNOIHEeHUs. NOCMABIEHHBIX 3A0ay
Iloocomoeka npeonodicenuil 0si COCMAGNEHUS NJIAHO8 U MEMOOUUECKUX
npocpamMm UCCie008anull u paspabomox, APAKMUYECKUx pPeKOMEeHOAuUil no
UCNOTHEHUIO UX PEe3YIbMamos

H/[-4.YK-4 Beoem  oenosyro  nepenucky u  ucnoawv3yem  ouanoz - 01
COmpyOHUYeCmea 6 COUUAIbLHOU U nPogheccuonanvHoll chepax

3namp Memooonozus éedenus 00KyMeHmMooOOpoma 8 OpeaHu3AYUsX

Ymemso I1Iposooums oyenky u 060cHo8anue peKOMEHOYeMbIX peuleHutl
Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU COPOHAMU
Ogopmnams  pe3yriomamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemy Coenacosanue mpebosanuil K NpOCPAMMHOMY obecneyeHuo c
3QUHMEPeCcO8aAHHbIMU CMOPOHAMU
Oyenka u coenacosanue Cpokos bINOIHEHUsI NOCMABLEHHbIX 3a0aY
Paspabomxa, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecnevenus
Oyenka u coenacosanue Cpokos bINOIHEHUsI NOCMABLEHHbIX 3a0aY
Iloocomoska npeonodiceHuti 0 COCMABNEHUs. NIAHO8 U MEMOOUUECKUX
npocpamMm UCcie008anull U paspadomox, NPaAKmMuyecKux peKoMeHoayui no
UCNONIHEHUIO UX Pe3yIbInamos

YK-9 Cnocoben npunumams 000CHOGAHHbBIE IKOHOMUUECKUE PEUMEHUA 6 PA3TUUHBIX

obnacmax JHcusHedesmenbHOCmu
HJI-2.YK-9 Ilpunumaem o6ocnoeannbvle IKOHOMUUECKUE PEUleHUs HA OCHO8e
UHCIMPYMEHMAapUusa ynpasienus QuHancamu

3namp OcHogbl Oyxeanmepcko2o yuema u omuemHoCmu OpeaHu3ayull

Ymemo IIposooums ananu3z ucnoanenus mpeoosaHull
Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
IIposooumys oyenxy u 060cHo8aHue peKoMeHOYeMbIX peuleHul

Bnaoemp Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3A0aY

Oyenka u coenacosanue cpoKo8 bINOIHEHUsL NOCMABIEHHbIX 3A0aY
IIposeoenue MAPKEMUH208bIX uccnedosaHuil HAYYHO-MEXHUYECKOU
ungopmayuu

OIIK-2  Cnocoben npumenams co8peMeHHbLI MAMEMAMUYUECKUIl annapam, céA3aHHbLIl
C npoeKmuposanuem, paspadomkoil, peanuszayueil U OUEHKOU Kayecmea
RPOPAMMHBIX RPOOYKMOG U RPOZPAMMHBIX KOMNIEKCO8 8 PAZTUYHBIX 001ACHAX
yenoeeueckoil 0esmeIbHOCmuU

HJT-1.011K-2

3nameo

Cnocoben npumenams CUCMEMHBIIL NOOX00 K AHAIU3Y NPEOMEMHOU
(npobaemnoit) oonacmu, eviaenenuto mpevosanuii k HC
Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOI02UU
npOSPaAMMUPOBAHUSL
Lenu u 3a0auu nPo8OOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoovi npogedenus 3Kcnepumenmos U  HaOMoOeHul, 0000wWeHus U



Ymems

Bnaoemuo

HJT-2.011K-2

3name

Ymemo

Braoemw

HJT-3.011K-2

obpabomxu ungopmayuu

IIposooums ananusz ucnonunenuss mpeboeanuil
Hcnonvszosams  cywecmsyowue  munosvie  peuieHus U - UWAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0DecneyenUs

Ananuz  8o3moodicHocmeti  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneueHuo

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3aUHMEPeCcO8AHHbLIMU CIMOPOHAMU

Paspabomxa, usmenenue u coenacoganue apxumexmypvl nNpocPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneyeHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomra cmpyxkmypul npoepammnozo kooa UC

Coop, obpabomxa, aumanuz u 060OWeHUe De3YIbMaAmo8 3KCNEePUMEHMO8 U
uccredosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHULL

Hesmenvrocmy, HanpasienHas Ha peuierue 3a0ay AHAIUMUYecKo2o xapakmepd,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHuUs:
3a0ay

Ilpumensem  cospemeHHbll  MamemMamuyecKuii  annapam  npu
nocmpoenuu mooeneii 6 pAa3IUUHBIX 001ACMAX  Uel08eUecKOll
deamenpHOCMU
Bosmoorcnocmu  cogpemMenHbIX U NepcneKmueHbIX  CpeoCms  paspadbomxu
NPOCPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npozpammHo20 obecneueHus U MexHOL02UU
npOCPAMMUPOBAHUS
Teopus 6a3 oanmwvix
Lenu u 3a0auu npooOUMBLX UCCIE008aHUL U PA3PAOOMOK
Memoobr  nposedenus dKCnepumeHmos U  HabaOeHutl, 0000wenus u
0bpabomku ungopmayuu

Buvipabamweieams eapuanmol peanuzayuu mpeoosanuti
Hcnonvzoeams  cywecmgyiowue — munogvle  pewieHus U WadIoHbl
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHuUs

Ananuz  6o3moocnocmeti  peanuszayuu - mpedOO8aHUll K NPOCPAMMHOMY
obecneyeHuo

Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammnozco kooa UC

Coop, obpabomka, aumanuz u 0000weHUe pe3yIbmMamos 33KCHePUMEHMO8 U
uccnedosanull 8 coomeemcemayruelt 001acmu 3Hanull

HeamenvHocmy, HanpasienHas Ha peuienue 3a0ay aHaIUMmuYecKo2o xapakmepad,
npeononazaruux vloop U MHO2000pasue aKmyaibHblX CHOC0008 peuleHus
3a0ay

Apzymenmupoeano npumensaem Memoowl npoeKmuposanu,
PaspadomKu u peanuzayuu nPOZPAMMHBIX RPOOYKMOE U RPOZPAMMHBIX



3namo

Ymems

Braoemw

HJI-4.0I1K-2

3name

Ymemo

Braoemo

KOMHNJIEKCO8 6 PA3IUYHBIX 0071ACMAX YeN06euecKoll 0esameibHoCmu
Bosmoorcnocmu cywecmayroweii npoepammuo-mexHuieckotl apxumeKmypol
Bosmoorcnocmu  coepemennvix U nepcnekmuenvlx  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOVKMOS, MEXHUYECKUX CPeOCm8
Memooonozuu  paspabomku npocpammHo20 obecnedeHus U MexHON02UU
npOCPaAMMUPOBAHUSL
A3viKu npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox
Memoovi npoeedenus 3Kcnepumenmos U HabIoOoeHul, 0000weHus U
obpabomxu ungopmayuu

Buvipabamvieams éapuanmul peanruzayuu mpe6o6anuii

HUcnonvszoeams  cywecmsyowue  munosvie  peuieHus U UWAOIOHbI
NPOEeKMUpOBaAHUs NPOSPAMMHO20 0Decneyenus

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

Paspabomxa, usmenenue u coenacosanue apxumekmypvl NpocPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

Paspabomra cmpyxkmypol npoepammnozo kooa UC

Bepugurayuss  cmpykmypol  npoepammnozo  koda HC  omHocumenvHo
apxumexmypuol UC u mpebosanuii 3axazuuxa k UC

Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMmamos IKCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaHul

HeamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakxmepd,
npeononazarwux 6vl00p U MHO2000pasue aKmyaibHblX CHOCOD08 peuleHUs]
3a0ay

Hcnonvzyem uncmpymenmanvusvle, HpOZPAMMHbBIE U ANRAPAMHbBLE
cpeocmea  usmepenuii  OnA  OUYEHKU  Kauecmea NPOZPAMMHOZO
odecneuenusn
Bosmoorcnocmu  cogpemMenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHON02UU
npOCPAMMUPOBAHUS
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hucmpymenmoi u memoOosi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd
Memoobr  nposedenus dKCnepumeHmos U  HabaOeHutl, 0000wenus u
0bpabomku ungopmayuu

Hcnonvszoeams  cywecmsyowue — munosvie  peuieHus U - WAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus

Bepugduyuposamo cmpyxmypy npoepammuozo kooa

IIpumensams memoObl aHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

Ilpoexmuposanue u ouzatin UC



Paspabomra cmpyxmypol npoepammnozo xooa UC

Jlesmenvrocmo, Hanpasiennas Ha peuieHue 3a0ay aHaIumu4ecKko2o xapakmepad,
npeononazanuux 68vl00p U MHO2000pasue aKmyaibHbiX CHOCOO08 peuleHus
3a0au

OIIK-4  Cnocoben yuacmeosamv 6 pazpadomKe MmMeXHUUECKOU OOKYMEHMAyuu
RPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNJIEKCO8
HJ/I-1.0IIK-4 Oonaoaem 3nHanuamu 00 OCHOBHBIX CMAHOAPMAX, HOPMAX U NPABUT
PaspadomKu mexHuueckoil 00OKyMeHmauuu npozpammHusixX npooyKmos
U RPOCPAMMHBIX KOMRIIEKCO8
3unamo Hucmpymenmoi u memoowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOa
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Ymems IIposooums ananu3z ucnoanenus mpebosaHutl
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenams HopmamugHyr0 OOKyMeHmayuio 8 coomeemcmeayrowel obracmu
3HaHUU
Ogopmnams  pe3yriomamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Cocnacoeanue mpebosaHuli K NpPOSPAMMHOMY obecneyeHuo c
3QUHMEPeCOBAHHBIMU CIMOPOHAMU
Iloozomoska npeonodiceHuil 01 COCMABIEHUS NIAHO8 U MemOOU4ecKux
NPoOSPaAMM UCCIEO08AHULL U PA3pPAOOMOK, NPAKMUYECKUX DPEKOMEHOAyull no
UCNOTIHEHUIO UX Pe3YbIMaAmo8

HJI-2.0IIK-4 Cnocoben npumenamp cmanoapmel, HOPMbl U NPAGUIA NPU
oopmnenuu mexHuuecKkol OOKyMeHmMAuyuu HA PAa3iudHbIX CHAOUAX
NPOEKMUPOBAHUA U HOOOEPHCKU HCUIHEHHO20 UUKNA NPOZPAMMHBIX
HPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8
3namep Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOA
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 OpeaHu3ayusx

Ymemo IIposooums ananu3z ucnoanenus mpeoosaHull
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo HopmamugHyro OoKyMeHmayuio 8 coomeemcmeayrouel obracmu
3HaHUU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCIEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX paoom

Bnaoemso Coznacosanue mpebosanuil K nPOSPAMMHOMY obecneyvenuo c
3aUHMepPecoO8AHHbLIMU COPOHAMU
Iloozomoska npeonodiceHull 01 COCMABIEHUS NIAHO8 U MemoOU4ecKux
npocpamMm UCCied08anull u paspadomox, NPAKMUYecKux pPeKoOMeHOayuil no
UCNOTHEHUIO UX PEe3YIbmamos

OIIK-6  Cnocoben ucnonvzosamsv 6 neoazo2uieckoil 0esimeabHOCMU HAYUHbIE OCHOGbL
3HAHUIL 6 chepe UHPOPMaUUOHHO-KOMMYHUKAUUOHHBIX MEXHOTIOZUIL

HJI-1.0IIK-6 Oobnaoaem  OCHOGHBIMU  NEOA2OZUHECKUMU  HPUHUURAMU U
nonoxcenuamu 6  cpepe  UHPOPMAUUOHHOKOMMYHUKAUUOHHBIX
mexHo102uil

3namo



Ymems

Bnaoemso
HJI-2.0IIK-6 Ocywiecmenaem yCmHuyw) U RUCbLMEHHYI0 KOMMYHUKAUUIO HA PYCCKOM
uaU UHOCMPAHHOM A3bIKE

3uamo

Ymemo

Bnaoemy

1IK-2 Cnocoben 6vis16umsb ecmecmeeHHOHAYYHYI0 CYUWHOCHb NPODIeM, 803HUKAIOUWUX
6 Xo00e npogheccuonanvHoll OeamenvbHOCmMU 6 001ACHMU MOOEAUPOBAHUA U
AHATIU3A CILONHCHBIX €CHMECHEEHHBIX U UCKYCCHBEHHBIX CUCHIEM, Onpeoeisimb
CMpYKmypy RBpOZPAMMHO20 oODecneuenHus, Mmemoodvl U cpeocmea  e2o
HPOEKMUpPO6aAHUs HA OCHOBe MmMPEeDOBAHUIl C YYEmoM CyULecCmeyroujux
02paHuYeHul

HJ/I-1.1IK-2 Pa3pabamvieaem  KoHuyenyurw u  apXumekmypy  RpOPAMMHOU

cucmempl, ee (QYHKUUOHAIbHbIE GO03MOMNCHOCIMU U JIO2UKY padombl,
denaem 6vlOOP CPeOCcHmé NPOEKMUPOBAHUA U pPeanu3auyuu Ha O0CHoge
mpeodo6anuil ¢ yuemom CyueCmeyiouux 02paHudeHull
3nameo Memoodonozuu u mexHonro2uu NPOEKMUPOBAHUs U UCNOIb308AHUS OA3 OAHHBIX
Ipunyunel nocmpoenuss apxumexkmypvl RPOSPAMMHO20 Obecneuenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0becnedenusl
Memoovl u cpedcmaa npoekmupo8ans NPOSPAMMHO20 0becneyeHus
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Hucmpymenmoi u memoowi sepugpuxayuy Cmpykmypuvl RPpOSPAMMHO20 KOOd
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox

Ymemo Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
I1Iposooums oyeHky u 060cHo8aHUe PEKOMEHOYEMbIX peuleHUtl
Ilpumensamy ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelcOo8

Bnaoemo Coenacosanue mpebosanull K NpOCPAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CMOPOHAMU
Paspabomka, usmenenue u coenacosanue apxumekmypvl NpoPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus
Paspabomxa cmpykmyper npoepammnozo kooa UC
Heamenvrocmy, Hanpasnennas Ha peuieHue 3a0ay aHaTUumMuU4ecKo2o xapakmepad,
npeononazarwux 6vlop U MHO2000pasue aKmyaibHblX CHOCOD08 peuleHUs]

3a0au
HJ[-2.1IIK-2 Cnocoben ucnonb3o6amo 3HAHUA 0 0A306bIX NPUHUUNAX OP2AHU3AUUU
U 0CHOBHBIX Imanax npoekmuposanua UC
3unamo Memoodonozuu u mexnonro2uu NPOEKMUPOBAHUS U UCNONBb30BAHUSL OA3 OAHHBIX

Ipunyuner nocmpoenuss apxumexkmypvl RpPOSPAMMHO20 Obecneuenus U 6uUobl
aApxXumeKmypuvl npOPaAMMHO20 0becnedenus

Memooul u cpedcmea npoekmupo8anus NPOSPAMMHO20 0becneyeHus

Memoouvl u cpedcmea npoekmupo8anust NPOSPAMMHBIX UHMePGhelcos
HUncmpymenmuol u memoowl npoexmuposanus u ouzavna UC

Hucmpymenmor u memoOowl sepughuxayuy Cmpykmypvl RPOSPAMMHO20 KOOd
Lenu u 3a0a4u npo8oOUMBbIX UCCIEO08AHUU U PA3PAOOMOK

Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTE008AHUL U



Ymems

Bnaoempo

HJT-3.1TK-2

3nameo

Ymems

Bnaoemso

paspabomox

IIposooums oyeHky u 0b6ocnosanue peKkOMeHOYeMbIX peuleHutl

Hcnonvszosams  cywecmsyowue  munosvie  peuieHus U - UWAOIOHbI
NPOEeKmMuUpOBaHUsi NPOZPAMMHO20 0becnederus

Ilpumenamos  memoOvt U  cpedcmeéa  NPOEKMUPOBAHUS — NPOCPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPPelcos

Oyenxa epemenu u mpyooemMKocmu peaiu3ayuu mpeoo8anull K npocpamMmHOMY
obecneyenuro

Coenacosanue mpebo8aHull K npPOSPAMMHOMY obecneuenuro c
3QUHMEPeCOBAHHBIMU CIMOPOHAMU

Paspabomra, usmenenue u coenacosamnue apxumexkmypvl NpPOSPAMMHOSO
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecneyenus

Ilpoexmuposanue npoecpammmvlx unmepgericos

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Jlessmenvrocmo, Hanpasiennas Ha peueHue 3a0ay AHaIumu4ecKko2o xapakmepad,
npeononazanuux 6vl00p U MHO2000pasue aKmyaibHblX CHocoO08 peulenus
3a0ay

Hcnonvzyem memoodonozuu pazpadomku npozZpammHozo odecneyeHus
U MEXHON02UU RNPOZPAMMUPOCAHUS, MEMOO0J02UU U MEXHON02UU
NPOEKMUPOBAHUSA U UCNOIB306AHUA 0A3 OAHHBIX, MEMOObl U CPeOCmea
npPOEeKMUposanus npPoOZPAMMHBIX unmepdgeiicos, npuHyUnNbl
nOCMpOeHUsA apXumeKmypvl RPOZPAMMHO20 0becneuenus
Bosmoorcnocmu cywecmeyroweit npoepammHo-mexHu4ecKkol apxumexmypol
Memoodonozuu u mexnono2uu npOeKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl RpPOSPAMMHO20 Obecneuenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0bechedenusl
Memoovl u cpedcmea npoekmupo8anus NPOSPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8anusi NPOPAMMHbIX UHmMepghelcos
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Memoowvr u cpeocmea nAAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox

Buipabamuvieamwv eapuarnmel peanuzayuu mpebosanuil

Hcnonvzosams — cywecmeyowue — munosvle — peuleHuss U wabIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DeCnedeHus:

Ipumensmo ~ memodvl u  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHO20
obecneyenus, CmpyKmyp OaHHbuIX, 643 OAHHBIX, NPOSPAMMHBIX UHMeppelicos

Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpPOSPAMMHOLO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

IIpoexmuposarnue npocpammmvlx unmepgericos

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Jlesmenvrocmo, Hanpasiennas Ha peuieHue 3a0ay AHaIumu4ecKo2o xapakmepad,
npeononazanuux vl0op U MHO2000pasue aKmyaibHblX CHOC0008 peuleHus
3a0ay



IIK-3 Cnocoben npumenamo coeépemeHHble UHPOPMAUUOHHBIE MEXHOI02UU NPU
npoekmuposanuu, peaiuzayuu, OyeHKe Kauecmea u ananu3a IQgexkmuenocmu
Mamemamuueckux mooeneu u(uiu) npozpammnHozo obecneuenus 0aa peuleHus
3a0au 6 paznuYHbIX NPEOMEMHBIX 00NACMAX

HJT-1.TTK-3

3namep

Ymemo

Braoemw

HJT-3.1TK-3

3namo

Ymems

Hcnonv3yem cospemennble peuwieHus u MeXHOI02UU RPOEKMUPOBAHUS
npu pazpadomie NPOZPAMMHO20 00ecnedeHus
Bosmooicnocmu  coépemennvix U nepcnekmuenvbix  cpeocme  paspadomku
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPeOCms
Memooonoeuu pazpabomku npoepammno2o obecneyeHuss U - MexHOIO0SUU
npPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenust apxumekmypvbl HpOSPAMMHO20 00eCneYyeHus: U GUobl
apxumexmypul NPOSPAMMHO20 0becnedensl
Memoobt u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHMepPhelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHLIX
Hncmpymenmuol u memoowl npoexmuposanus u ousavina UC
Cogpementvie 00beKMHO-OPUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Cospemennbie cmpyKkmypHble 3blKU RPOSPAMMUPOBAHUSL
Memoowsl ananuza u 06006WeHUs OMeYeCMBEeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemsyrowell 001acmu Uccie008aHull

Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Koouposamyo na szvikax npocpammuposanus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa

Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

IIpoexmuposanue npocpammusix unmepgeucos

Paszpabomxa cmpyxkmypol npoepammnozco kooa UC

Bepuguxayuss  cmpykmypvr  npoepammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Yempanenue obHapystceHHbIx Hecoomeemcmeuil

Ilpumenaem Kpumepuu u MemoOUKu OUeHKU IPdhexmuenocmu
NPOEKMHO20 peuieHus Npu papadomkKe OmMOENbHbIX HPOZPAMMHO-
annapamublx KOMROHEHMOE UHPOPMAUYUOHHBIX CUCHEM
Boszmooxcnocmu cywecmeyrowell npocpamMmHO-mMexXHUYecKoll apXumeknmypbol
Bosmoorcnocmu  cogpemenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
npOCPAMMUPOBAHUS
Ipunyuner nocmpoenuss apxumexkmypvl RpPOSPAMMHO20 Obecnedenus U 6uUobl
aApxXumeKmypuvl npO2PaAMMHO20 0becneyenus
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Memoowi nposedenus sKcnepumenmos U  HaOMoOeHul, 0000weHus U
obpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
1Iposooumys oyenxy u 060cHo8aHUE PEKOMEHOYEMbIX peLleHUl
Koouposamv na sazvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa



Braoemo

IIK-6

IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpopMayuu

Oyenka épemenu u mpyooemMKOCMU peanuzayuu mpebosanutl K npocpamMmHOMY
obecneueHuo

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHOSO
obecneyeHus

Bepugurxayus  cmpykmypor  npoepammnoco koda HC  omuocumenvHo
apxumexmypuol UC u mpebosanuii saxazuuxa k UC

Coop, obpabomka, aumanu3 u 00006weHUe NePedoB8ocO OMeUeCmE8eHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEmMCmayowell 0o1acmu Uccie008aHull

Coop, obpabomxka, aumanuz u 0000WeHUe pe3YTbmaAmos8 3IKCNEePUMEHMO8 U
ucciredosanuil 8 coomgemcmaeyoujeli 001acmu 3HaHUl

Cnocoben ucnonvzosams coeépemenHble MemoObl PA3PAOOMKU RPOZPAMMHBIX
cucmem u peanuzayuu KOHKPEmHbIX A120PUMMOE MAMEMAMUYecKux mooeneil
Ha 0aze A3bIKOE NPOPAMMUPOBAHUA, 0A3 OAHHBLIX U NAKEMO8 NPUKITAOHBIX
npocpamm, UCHONb306AMb 3HAHUE OCHOBHBIX MEMOO008 UCKYCCHBEHHO20
uHmesleKma ¢ nociedyruieil nPogeccuoHanbHoll 0eaAmeabHOCIU 6 Kauyecmee
HAYYHBIX COMPYOHUKOS, Npenooasamesiell 00pPA308amMeENbHLIX OPAHUAUUIL
8bicuLe20 00pa306anUs, UHIHCEHEPOB,

MexH010208

HJI-2.1IIK-6 Jlemoncmpupyem  3HaHUa  Memoo08, MEXHONO2UU U CPeocme

3nameo

Ymems

Braoemo

paspabomku  pazpadbomKu NPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKPEMHbBIX AN20PUMMOE MAMEMAMUYECKUX MOOenell HA 0a3e A3bIK08
npoPaAMMUpPOBAHUs, 6A3 OAHHBIX U RAKEMO8 NPUKIAOHBIX HPOZPAMM
Bosmoorcnocmu  cogpemenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUA OA3 OAHHBIX
Tunosvie peuieHus, OUOIUOMEKU NPOCPAMMHBIX MOOYIelU, WAONOHbL, KIACCHl
00beKmMo8, UCNOoNb3YeMble NPU paspadbomre npocpammHo20 obecnedeHus
Memoowi u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8anusi NPOPAMMHbIX UHmMepghelcos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmoi u memoowi npoekmupoeanus u ouzatina 1C
OcHosbl CO8peMEHHbIX cucmeM YnpasieHus 6a3amu OAHHbIX
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
Memoowl ananuza u 0606ueHUs OMeuecmeeHH020 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayoujeti 001acmu ucciedo8anull

Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadioHbl
NPOEKMUpOBAHUs NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelcOo8
Koouposamv na sazvikax npoepammuposanus

Ananuz  8o3moodicHocmeti  peanusayuu  mpeOO8aAHUl K NPOSPAMMHOMY
obecneueHuo

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIEHHbIX 3a0ay
IIpoexmuposarnue 6a3 OanHvIx

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIeHHbIX 3a0ay

Vempanenue obHapysiceHHbIX Hecoomeemcmeuil



Hesamenvrocmy, HanpasienHas Ha peuieHue 3a0ay aHaIumu4ecKo2o xapakmepad,
npeononazanuwux 6vloop U MHO2000pasue aKmyaibHblX CHOC0008 pelleHus
3a0au

Cootserctere 0A30BOMY __VPOBHK)  OCBOEHHS  KOMIIETEHIMH IIJIAHUPY ECMbIM
pe3yibTaTaM 00y4YeHUs U KPUTSPHSIM HX OLICHUBAHUS (OL[CHKA: XOPOLIO):
YK-2 Cnoco0eH onpeaensiTh Kpyr 3aa4 B paMKax NOCTaBJICHHON LeJIM U BLIOMPaTh
ONTHMAJIbHBIEC CIOCOOBI MX peIIeHUsl, HCXOAA M3 [JeHCTBYIOIIMX IPaBOBBIX
HOPM, HMEIOLIHMXCH PECypPCcOB H OrPAHHYCHUH

HJ/I-1.YK-2 Ilonumaem cywjnocms npagoevix HOpM, ueau u 3a0a4u HOPMAMUBHBIX
npagoevix aKmoe
3namp Memoodonozuu  pazpabomku npocpamMmMHo20 obOecneyeHus U MexHOI0SUU
npPOSPaAMMUPOBAHUSL

Hucmpymenmor u memoOowl sepughuxayuy Cmpykmypuvl RPOSPaAMMHO20 KOOd
Memooonozus éedenus 0OKyMeHmMOoOOpPOmMa 8 OpeaHu3AYUsX

Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTE008AHUL U
paspabomox

Ymemso IIposooums ananu3z ucnonunenus mpeboanul
Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Ilpumenamo HopmamueHyro OOKyMeHmayuio 6 coomeemcmeyloweu oobracmu

SHaHuu
Bnaoemo Ananuz  6o3modicHocmell  peanuzayuu - mpebOBaAHUN K NPOSPAMMHOMY
obecneyeHuio

Cocnacoeanue mpe60o8aHull K NpoCPAMMHOMY obecneyeHuo c
3aUHMEPEecO8aAHHbIMU CMOPOHAMU

HJ/I-2.YK-2 Ocywiecmenaem RnOUCK HEOOX00UMOU NpPAeosoil uHpopmayuu 0
peuienus npogheccuoHanbHbIX 3a0au
3unamo Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd

Memooonozusn 6edeHust 00KyMeHmoobopoma 6 OpeaHu3ayusx
Memoowi u cpeocmea nAAHUPOBAHUA U OP2AHU3AYUU UCCLEO08AHUU U
paspabomox

Ymems IIposooums ananu3z ucnoanenus mpebosaHutl
Buipabamvieame eapuanmul peanuzayuu mpebosanuii
1Iposooumys oyenxy u 060cHO8aHUE PEKOMEHOYEMbIX peLuleHUl
Ilpumenams HopmamugHyro OOKyMeHmayuio 6 coomeemcmeyowel obaacmu

SHAHUU
Bnaoemo Ananuz  6ozmodicHocmell  peanuzayuu  mpeboBaHUll K - NPOSPAMMHOMY
obecneyeHuo

Cocnacosanue  mpebogaHuil K NpOCPAMMHOMY  00OecneyeHuro c
3QUHMEPECOBAHHBIMU CMOPOHAMU

HJ/I-3.YK-2 Hcnonvzyem npunyunsl npoOeKmMHOU MeMO00J02UU O pPeuleHus
npogheccuonanvHvix 3a0ay
3uamo Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHON02UU
npOSPaAMMUPOBAHUSL

Hnempymenmot u memoowl eepughuxayuu cmpykmypbl npopamMmHo20 Kood



Ymems

Bnaoempo

HJI-4.VK-2

3namo

Ymems

Braoemw

Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK

Memoowvl ananuza u 0606ueHUs OMeUeCm8eHHO20 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmaylowell 001acmu Uccie008aHull

Memoobt u cpeocmeéa NAGHUPOBAHUS U OPeAHU3AUUU UCCAEO0BAHUL U
paspabomox

Buipabamvisame sapuanmul peanuzayuu mpebdosanuil

IIposooums oyenky u 060CHOB8aAHUE PEKOMEHOYEMbIX peuleHUll

Ilpumensmo HoOpmMamueHylo OOKYMEHmMAayuio 8 coomeemcmeyrujel ooiacmu
3HAHUL

Ipumensamo memoovl anaiuza HayyHO-MexXHUYecKou uL@opmayuu

Ananuz  8ozmoodicHocmetl  peanusayuu  mpeOO8aHUll K - NPOSPAMMHOMY
obecneyeHuo

Oyenka épemenu u mpyooemMKOCMU pearuzayuu mpebosanutl K npocpammHOMY
obecneyeHuo

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3aUHMEPeCcO8AHHLIMU CIMOPOHAMU

Coop, obpabomka, aunanuz u 0000wWeHUEe NEPeO08O2O OMeUeCmE8eHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIoWell 001acmu UCCIe008aHULL
HeamenvHocmy, HanpasienHas Ha peuienue 3a0ay aHaIUMUYecKo2o xapakxmepad,
npeononazanwux 6vlOop U MHO2000paszue aKmyaibHbIX CNnocob08 peuleHus
3a0ay

Boioupaem onmumanvHulii CHOCOO pewieHUs 3a0ay, UMEIOUWUXCA
pecypcoe u o0zpaHuueHuil, OUeHKU PUCKO8 HA OCHO6e NPOEKMHO20
UHCMpYMeHmapus
Memoodonoeuu pazpabomku npoepammuo2o obecneyeHuss U  MexHOI0SUU
nPOSPAMMUPOBAHUSL
Hnuempymenmol u memoOowl eepughuxayuu cmpykmypbl npoSpamMmHo20 Kood
Lenu u 3a0auu npo8oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoowl ananuza u 0606ujeHUs OMeuecmeeHH020 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayrowell 001acmu Ucc1ed08aHull
Memoobt u cpeocmeéa NAAGHUPOBAHUS U OPeAHU3AUUU UCCAEO08AHULL U
paspabomox

Buipabamvisame sapuanmul peanuzayuu mpebosanuil

Ipumensmo HoOpmamugHyr0 OOKYMEHMAyulo 8 Coomeemcmeaylowel obaacmu
3HAHULL

Tpumensmo memoovl ananu3a HAy¥HO-MEXHUYECKOU UH@opMayuu

Oyenka epemenu u mpyooemMKOCMU pearuzayuu mpebosanuti K npocpamMmHOMY
obecneyeHuio

Coecnacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3auHmMepeco8aHHbLIMU CMOPOHAMU

OyeHka u coenacosanue cpoko8 8biNOIHeHUs NOCHABIEHHbIX 3A0aY

Oyenka u coenacoganue cpoko8 8biNOIHeHUs NOCMABIeHHbIX 3a0ay

Coop, obpabomka, aumanu3 u 0006weHUe NePedo8ocO OMeUeCm8eHHO20 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001ACMU UCCAe008AHUL
HesamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakmepa,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmMyaibHbIX CHOCO008 peuileHUs
3a0ay



YK-3

Cnocoben ocyuiecmeiaimb COuUAibHOE eé3aumooeiicmeue u peaiusosvleamb
C6010 poJib 6 Komanoe

HJ/I-1.YK-3 Ilonumaem ocHosHble acneKmvl MeNCAUUHOCHHBLIX U 2PYRNOGBIX

Kommynukauuﬁ; coonoaem HOpMblL U YCMAHOG/IEHHbIE Npasula
noeeoeHus 6 opz2anuszauuu

3namp Memoobr u cpedcmeéa NAAHUPOBAHUS U OP2AHUZAYUU UCCAEO08AHUL U
paspabomox

Ymems Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU COPOHAMU

Bnaoemy Paspabomxa, usmenenue u coenacosanue apxumexmypbl NpoOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U GPXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

HJ/I-2.YK-3 Ilpumensem memoovl KOMAHOHO20 63AUMOOCUCMEUA; NAAHUPYEm U

opzanu3yem KOMAaHoHyio paoomy

3unamo Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCIe008AHULL U
paspabomox

Ymemso Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHIMEPECOBAHHBIMU COPOHAMU

Bnaoemy Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

YK-4 Cnocooen ocywecmename 0€106y10 KOMMYHUKAYUIO 8 YCHHOU U RUCbMEHHOU

dopmax na 2ocyoapcmeennom  azvike  Poccuiickou  @edepauyuu  u
unocmpannom(vix) azvike(ax)
HJ[-2.YK-4 Hemoncmpupyem cnocobonocms K peanuzayuu 0€1080i KOMMYHUKAUUU
6 YCMHOU U NUCbMEHHOU (hopmax Ha UHOCMPAHHOM(bIX) A3bIKE(AX)

3unamo Memooonozusn 6edeHuss 00KyMeHmoobopoma 6 OpeaHu3ayusx

Ymemso Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU COPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CTNOPOHAMU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCIEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX paoom

Bnaoemp Coenacosanue  mpeboganuil K NpOZPaAMMHOMY  o0becnedeHuro c

3QUHMEPECOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue cpoKos bINOJIHEeHUsI NOCHABIEHHbIX 3a0ay
Paspabomka, usmenenue u coenacosamue apxXumexkmypvl NpoSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus

Oyenka u coenacosanue cpoKos bINOJIHEeHUsI NOCHABIEHHbIX 3a0aY
Iloocomoska npeonodiceHuti 0 COCMABLEHUs. NIAHO8 U MEMOOUUECKUX
npoOSPaAMM UCCIEO08AHULL U PA3PAOOMOK, NPAKMUYECKUX DPEeKOMEHOAyull no
UCNOTIHEHUIO UX Pe3YIbIMaAMmOo8

HJ/I-3.YK-4 Buvibupaem KommyHukamueéno npuemiemvle CHMUIL U Cpeocmea



ezaumooeiicmeus 6 00uieHuU ¢ 0eJ106bIMU NADMHEPAMU

3namo Memooonozusn 6edeHust 00KyMeHmoobopoma 8 opeaHu3ayusx

Ymemso 1Iposooumys oyenxy u 060cHo8aHUe PEKOMEHOYEMbIX peLleHUll
Ocywecm8nsims KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ocywecmansams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ogopmasms  pesyrbmamvl  HAYYHO-UCCAEO08AMENLCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemo Coenacosarnue mpebosarull K NPOCPAMMHOMY obecneuenuo c
3QUHMEPeCcOBAHHBIMU CMOPOHAMU
Oyenka u coenacosanue CpoKos 8bINOJIHEHUss NOCMABLEHHbIX 3a0aY
Paspabomra, usmenenue u coenacosamnue apxumexkmypvl NpPOSPAMMHOSO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U GPXUMEKMOPOM HPOSPAMMHO20
obecneyeHus
Oyenka u coenacosanue CpoKos 8bINOIHEHUsI NOCMABLEHHbIX 3a0aY
Iloozomoska npeonodiceHuii 01 COCMABIEHUS NIAHO8 U MemOoOU4ecKux
NpoCPaMM UCCLeO008aHUll U pa3padomox, NPaAKMu4eckux peKoMeHOayull no
UCNOTIHEHUIO UX Pe3yIbIamos

H/[-4.YK-4 Beoem  oenosyro  nepenucky u  ucnoawv3yem  ouanoz - 01s

COmpyOHUYeCmea 6 COUUAIbHOU U nPogheccuonanvbHoll chepax

3namp Memoodonozus edenust 0OKyMeHmoobopoma 8 Opeanu3ayusx

Ymemo 1Iposooums oyenxy u 060CHOBAHUE PEKOMEHOYEeMbIX PeuleHUll
Ocywecmansims KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ocywecm8nsims KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemso Cocnacoeanue mpeb6o8aHull K NpOCPaAMMHOMY obecneueHuo c
3aUHMEPeCco8aAHHbIMU CMOPOHAMU
Oyenxa u coenacosanue cpoKos bINOJIHEeHUss NOCHABIEHHbIX 3a0ay
Paspabomxa, uzmenenue u coenacogeanue apxumexkmypvl NpPOCPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus
Oyenxa u coenacosanue cpoKos bINOJIHEeHUsI NOCIABLEHHbIX 3a0ay
Iloocomoska npeonodiceHuti 0 COCMABLEHUs NIAHO8 U MEmMOOUUEeCKUX
NpoOSPaAMM UCCIeO08AHULl U PA3padOmMoOK, NPAKMUYECKUX DPEeKOMEHOAyull no
UCNONIHEHUIO UX Pe3yIbInamos

YK-9 Cnocoben npunumams 000CHOGAHHbBIE IKOHOMUYUECKUE PEUMEHUsA 8 PA3TUUHbBIX

obnacmax JHcusnedesmenbHOCmu
HJI-2.YK-9 Ilpunumaem o6ocnosannbvle IKOHOMUUECKUE PEUIeHUs HA OCHO8e
UHCIPYMEHMAapus ynpasienus ouHancamu

3namp OcHogbl Oyxeanmepcko2o yuema u omuemHoCmu OpeaHu3ayull

Ymems IIposooums ananu3z ucnoanenus mpebosaHutl
Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
1Iposooumys oyenxy u 060cHo8aHUE PEKOMEHOYEMbIX peLleHUl

Bnaoemp Oyenka u coenacosanue CpoKos bINOIHEeHUsI NOCMABLEHHbIX 3a0aY



Oyenka u coenacosanue cpoKo8 blNOIHEeHUsL NOCMABIEHHbIX 3A0aY
IIposeoenue MAaPKEMUH208bIX uccnedosaHuil HAYYHO-MEXHUYECKOU
ungopmayuu

OIIK-2  Cnocoben npumensams cO8PEMEHHbLI MAMEMAMUUECKUI annapam, céA3aHHblIl
C npoeKmuposanuem, paspadomkoil, peanuzauyueil U OUEHKOU Kayecmea
RPOCPAMMHBIX RPOOYKMOG U RPOZPAMMHBIX KOMNIEKCO8 6 PAZTUYHBIX 001aCHAX
yenoeeueckoil 0esmeibHOCmuU

HJI-1.0IIK-2 Cnocoben npumenams CUCMEMHBIIL NOOX00 K AHAIU3Y NPEOMEMHOU
(npobaemnoit) oonacmu, eviasnenuto mpevosanuii k HC
3unamo Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
npOSPaAMMUPOBAHUSL

Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoovi  nposedenuss 3Kcnepumenmos U HabrooeHul, 0000wWenHus U
o0bpabomxu ungopmayuu

Ymemso I1Iposooums ananu3z ucnonuneHus mpeboeanul
Hcnonvszoeams  cywecmsyowue  munosvie  peuieHus U - UWAOIOHbI
NPOEeKmMuUpOBaHUsi NPOZPAMMHO20 0becnederus

Bnaoemo Ananuz  8ozmooicnocmeti  peanusayuu - mpedOBaAHUll K - NPOSPAMMHOMY
obecneyeHuo
Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3aUHMeEPeco8AHHbLIMU CIMOPOHAMU
Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
IIpoexmuposanue cmpykmyp OaHHbIX
Paspabomxa cmpykmyper npoepammnozo kooa UC
Coop, obpabomxa, aumanuz u 060OwWeHUe pe3YIbMmamos 3KCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaHul
HeamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakxmepa,
npeononazarwux 6vl0op U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]

3a0ay
HJI-2.01IK-2 Ilpumensem  cospemennvlii  mMamemamuyecKuil annapam  npu
nocmpoenuu mooeneii 6 PpPA3IUYHBIX 001ACMAX  Uesl06eUeCcKOul
odeamenpvHoCmuU
3uamo Bosmoorcnocmu  cogpemenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu

NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomku npocpammHo20 obecneueHusi U MexHON02UU
npOCPAMMUPOBAHUS

Teopus 6a3 oanmwvix

Lenu u 3a0auu npooOUMBLX UCCIe008aHUL U PA3PAOOMOK

Memoobr  nposedenuss dKCnepumeHmos U  HabaOeHutl, 0000wenus u
o0bpabomku ungopmayuu

Ymemso Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Hcnonvzoeams  cywecmgyiowue — munogvle  peuwieHus U wadIoHbl

npoeKkmupoearust npocpamMmHoco obecneyenus

Bnaoemo Ananuz  6ozmodicHocmell  peanuzayuu  mpebOBaAHUN K NPOSPAMMHOMY



HJT-3.011K-2

3namep

Ymems

Braoemw

HJI-4.0I1K-2

3nameo

obecneyeHuio

Paspabomxka, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

IIpoexmuposeanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammrnoco kooa UC

Coop, obpabomka, aumanuz u 0000weHUe pe3yIbMAMmMo8 3KCHePUMEHMO8 U
uccnedosanull 8 coomeemcmayrouelt 001acmu 3HaHull

Leamenvrocmo, Hanpasnennas Ha pewieHue 3a0ay aHaIumu4ecKko2o xapakmepa,
npeononazanwux 6vlOop U MHO2000paszue aKmyaibHbIX CHnoco008 peuleHus
3a0ay

Apzymenmupoeano npumensaem Memoovl npoeKmuposanus,
PaspadomKu u peanuzayuu nPOZPAMMHbBIX RPOOYKMO8 U RPOZPAMMHBIX
KOMHNJIEKCO8 6 PA3IUYHBIX 0071ACMAX YeN06euecKoll 0esmeibHoCmu
Bosmooicnocmu cywecmayroweii npoepammuo-mexHuieckotl apxumeKmypol
Bosmooicnocmu  coepemennvix U nepcnekmuenvlx  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCm8
Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
npOSPaAMMUPOBAHUSL
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Lenu u 3a0auu npo8oOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox
Memoowi npogedenus 3Kcnepumenmos U  HaOMOOeHul, 0000weHus U
obpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii

Hcnonvszoeams  cywecmsyrowue — munosvie  peuieHus U - UWAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus

Bepuguyuposamo cmpyxmypy npoepammuozo kooa

Paspabomxa, usmenenue u coenacosanue apxumekmypvl nNpocpPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

Paspabomxa cmpykmyper npoepammnozo kooa UC

Bepugpukayus  cmpykmypol  npocpammuoco koda HC  omuocumenvHo
apxumexmypuol UC u mpebosanuii 3axazyuxa k UC

Coop, obpabomxka, aumanuz u 0000WeHUe pe3YTbmamos 3IKCNEePUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 001acmu 3HaHul

HeamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakxmepd,
npeononazanwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0ay

Hcnonvzyem uncmpymenmanvHhovle, NpOZPAMMHbBIE U ANNAPDAMHbBLE
cpeocmea  uzMepeHuil 071  OUEHKU Kauecmea npozpammHo2o
obecneuenusn
Boszmooicnocmu  cospemennvlx U nepcnekmueHvlXx  cpeocmeé  pazpabomixu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCmE
Memodonozuu  pazpabomku npocpamMmHo20 oOecneyeHus U MexHOA0SUU
npOCPAMMUPOBAHUSL



Ymemo

Bnaoemo

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoOowl sepugpuxayuy Cmpykmypvl RPOSPAMMHO20 KOOa
Memoobr  nposedenuss dKCnepumeHmos U  HabaOeHut, 0000wenus u
0opabomku ungopmayuu

Hcnonvszoeams  cywecmsyowue  munosvie — peuileHus U - UWAOIOHbI
NPOEeKMUpOBaAHUsL NPOSPAMMHO20 0DecneyenUs

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpOopMayuu

Paspabomxa, usmenenue u coenacosamnue apxumexkmypvl NpOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

IIpoexmuposanue u ouzatin UC

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Leamenvrocmy, HanpasienHas Ha peuieHue 3a0ay aHaIUMU4ecKo2o xapakmepad,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHbIX CHOCO008 peuieHUs
3a0au

OIIK-4  Cnocoben yuacmeosamv 6 pazpadomKe MmMeXHUUECKOU OOKYMEHMAyuu
RPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNJIEKCO8

HJI-1.01IK-4

3name

Ymemo

Bnaoemp

HJI-2.01TK-4

3name

Ymemo

Oonaoaem 3HanuamMu 00 OCHOBHBIX CMAHOAPMAX, HOPMAX U NPABUT
PaspadomKu mexHuueckoil 0OKyMeHmauuu npozpammHsixX npooyKmos
U RPOCPAMMHBIX KOMNIIEKCO8
Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memooonozusn 6edeHuss 00KyMeHmoobopoma 6 0peaHu3ayusx

IIposooums ananuz ucnoanenus mpedosanul

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

Ipumensamo HoOpmamugHyr0 OOKYMEHMAyulo 8 Coomeemcmsaylowel obaacmu
3HAHULL

Ogopmnsime  pezyriomamvl  HAYYHO-UCCIEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Coznacosanue mpebosanuil K nPOSPAMMHOMY obecnevenuo c
3aUHMEpPecoO8AHHbLIMU CMOPOHAMU

Iloozomoska npeonodiceHull 01 COCMABIEHUS NIAHO8 U MemoOU4ecKux
npocpamm UCCied08anull u paspadomox, NPAKMUYecKux pPeKoOMeHOauuil no
UCNOTHEHUIO UX PEe3YIbmMamos

Cnocoben npumenamev cmanoapmol, HOPMbL U RNPAGUNA NPU
oopmnenuu mexHuuecKkol OOKyMeHmMAyuu HA PAa3iudHbIX CHAOUAX
NPOEKMUPOBAHUA U HOOOEPHCKU HCUIHEHHO20 UUKNA NPOZPAMMHBIX
HPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

IIposooums ananuz ucnoanenus mpedosanul

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

Ipumensmo HoOpmamusHyro OOKyMEeHmMayulo 8 coomeemcmeaylowel oobaacmu
3HAHUL

Ogopmnsime  pezyriomamsl  HAYHHO-UCCIEO08AMENbCKUX U ONBIMHO-



KOHCMPYKMOPCKUX paboom

Bnaoemp Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  0DecneyeHuio c
3QUHMEPeCcO8AHHbIMU CMOPOHAMU
Iloocomoeka npeonodxcenuti O0nsi COCMAGNEHUS NIAHO8 U MEmOOUYeCcKUx
npocPaMM UCCLeO008aHUll U pa3padomox, NPaAKMmudeckux peKoMeHOayull no
UCNOTIHEHUIO UX Pe3yIbInamos

OIIK-6  Cnocoben ucnonv3oeamsv 6 nedazocu4ecKoil OesmeabHOCMU HAYYHblE OCHOBHL
3HAHUIL 6 chepe UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOTIOZUTL

HJI-1.0IIK-6 Oobnaoaem  OCHOGHBIMU  NEOA2OCUHECKUMU  HPUHUURAMU U
nonoxcenuamu 6  cpepe  UHPOPMAUUOHHOKOMMYHUKAUUOHHBIX
mexHono02uil

3namo

Ymemo

Bnaoemo

HJI-2.0IIK-6 Ocywiecmenaem yCmHuy) U RUCbMEHHYI0 KOMMYHUKAUUIO HA PYCCKOM
UnU UHOCMPAHHOM A3bIKE

3namp

Ymemo

Bnaoemy

1IK-2 Cnocoben 6vis16ums ecmecmeeHHOHAYYHYI0 CYUWHOCHb NPODIeM, 803HUKAIOWUX

6 X00e npogeccuonHanvHoii O0eAmeabHOCmU 6 001acmu MOOeIUPOBAHUA U
AHANIU3A CILONHCHBIX €CMECHEEHHBIX U UCKYCCHBEHHBIX CUCHIEM, Onpeoeisimb
CMPpYKmypy NnpOZPAMMHO20  ODecneuenHus, Mmemodvl U cpeocmea  e2o
HPOEKMUpPOBaAHus HA OCHOBe MmMPEeOOGAHUIl C YYEmomM CYULeCmeyroujux
ozpanuyeHuil

HJI-1.1IK-2 Pa3pabamvieaem  KoHuenuyuro u  apXumekmypy  RpOZPAMMHOU

cucmempl, ee (PYHKUUOHAIbHbBIE G03MONCHOCIMU U JIO2UKY padombl,
denaem 6vlOOP CpPeoOcme NPOCKMUPOBAHUA U peanu3auyuu Ha O0cCHoge
mpeodo6anuil ¢ yuemom CyueCmeyiouux 0cpaHudeHuil
3namp Memoodonozuu u mexnono2uu nNpOEKMUPOBAHUs U UCHOIb308AHUS 0A3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl RpPOSPAMMHO20 Obecneuenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0bechedensl
Memoovl u cpedcmea npoekmuposanus NPOSPAMMHO20 0becnedeHus
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypvl RpOPAMMHO20 KOOa
Memoowr u cpeocmea nIAHUPOBAHUS U OP2AHUZAUUU UCCTEO08AHUL U
paspabomox

Ymems Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
I1Iposooums oyenky u 060cHo8aHUe PEKOMEHOYEMbIX peuleHutl
Ilpumensams ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA  NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelcOo8

Bnaoemo Coenacosanue mpebosanull K NpOCSPAMMHOMY obecneuenuro c
3QUHMEPECcOBAHHBIMU CMOPOHAMU
Paspabomxka, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus
Paspabomra cmpykmypul npoepammnozo kooa UC
Heamenvrocmy, HanpasnienHas Ha peuieHue 3a0ay aHaAIUMU4ecKo2o xapakmepad,



HJT-2.1TK-2

3namep

Ymems

Bnaoempo

HJT-3.1TK-2

3name

npeononazanuux 6vl0op U MHO2000pazue aKmyaibHblX CHOC0008 peuleHus
3a0au

Cnocoben ucnonvzosams 3HAHUA 0 0A306bIX NPUHUUNAX OPZAHUZAYUU
U 0CHOGHBIX Imanax npoexmupoeanus HC
Memooonoecuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIb308AHUS OA3 OAHHBIX
Ipunyunel nocmpoenust apxumexkmypvl RPOSPAMMHO20 Obecneuenus U 6uUobl
aApxXumeKmypuvl nPO2PaAMMHO20 0becneyenus
Memoovl u cpedcmaa npoekmupo8ans NPOSPAMMHO20 0becneyeHus
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMePGhelicos
HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC
Hucmpymenmor u memoOowi sepughuxayuy Cmpykmypuvl nPOSpaAMMHO20 KOOd
Lenu u 3a0auu nPo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoovl u cpedcmeéa NAAHUPOBAHUA U  OP2AHU3AYUU UCCTeO08AHUL U
paspabomox

I1Iposooums oyenky u 060cHosanue peKOMEeHOYEeMbIX peuleHutl

Hcnonvszoeams  cywecmsyowue  munosvie  peuieHus U - UWAOIOHbI
NPOEeKmMuUpOBaHUsi NPOZPAMMHO20 0becnederus

Ilpumenamos  memoOvt U  cpedcmeéa  NPOEKMUPOBAHUS — NPOCPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPPelcos

Oyenxa epemenu u mpyooemMKocmu peaiu3ayuu mpeoo8anull K npocpamMmHOMY
obecneyenuro

Coenacosanue mpebo8aHull K nPOSPAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CIMOPOHAMU

Paspabomxa, usmenenue u coenacosamnue apxumexkmypvl NpPOSPAMMHOL0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecnevenus

Ilpoexmuposanue npocpammHvlx unmepgericos

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Jesmenvrocmo, Hanpasiennas Ha peuieHue 3a0ay AHaITumu4ecKo2o xapakmepad,
npeononazaruux 6vl0op U MHO2000pasue aKmyaibHblX CHOC0008 peuleHus
3a0ay

Hcnonvzyem memoodonozuu pazpabéomku npozpammuozo odecnevyenus
U MEeXHON02UU RNPOZPAMMUPOCAHUS, MEMOO0J02UU U MEXHON02UU
NPOEKMUPOBAHUA U UCNOIb306AHUA OA3 OAHHBIX, MEMOObl U CPeOCmeda
npoeKmuposanusn npoZpaAmMMHBLIX unmepdgeiicoes, npuHYUNbL
nOCMpOeHUsA apXUumeKmypvl RPOZPAMMHO20 0becneuenus
Bosmoorcnocmu cywecmeyoweii npoepammHo-mexHudecKkol apxumexmypol
Memoodonozuu u mexnono2uu nNpOEKMUPOBAHUs U UCHOIb308AHUS OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl RpPOSPAMMHO20 Obecnedenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0bechedenusl
Memoovl u cpedcmea npoekmupo8anus NPOSPAMMHO20 0becneyeHus
Memoowi u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoouvl u cpedcmea npoekmupoanust NPOZPAMMHbIX UHMepghelcos
Hncmpymenmuol u memoowl npoexmuposanus u ousavna C
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memoosr u cpeocmeéa nIAGHUPOBAHUS U OP2AHUZAUUU UCCIE008AHUL U
paspabomox



Ymemso Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Hcnonvszosams  cywecmsyrowue  munosvie — peuieHus U - WAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus
Ilpumenamos  memoOvr U  cpedcmeéa  NPOEKMUPOBAHUS — NPOCPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMeEPPelcos
Bnaoemy Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHust
IIpoexmupoeanue npoecpammHuix unmepgeticos
Paspabomra cmpyxkmypol npoepammnozo kooa UC
Leamenvrocmy, HanpasienHas Ha peuieHue 3a0ay aHATUMUYecKo2o xapakmepad,
npeononazanuwux 6vl00p U MHO2000pasue aKmyaibHblX CHOCOD08 peuleHuUs:
3a0ay
1IK-3 Cnocoben npumenamo coeépemeHHble UHPOPMAUUOHHDBIE MEXHOI02UU NpU
npoeKmuposanuu, pealu3ayuu, OyeHKe Kauecmea u anaiu3a Iggexkmuenocmu
Mamemamuueckux mooeneu u(uau) npozpammnHozo odecneuenus 0asa peuieHus
3a0au 6 paznuyHbIX NPEOMEMHBIX 00NACMAX
HJ/I-1.1IK-3 Hcnonvzyem cospemennvie peuieHus u mexHo102uu nPOeKmupoeanus
npu pazpabomie npoZPaAMMHO20 00ecneyeHus
3nameo Bosmooicnocmu  cogpemenubix U nepcnekmuenwvlx  cpeocms  paspadomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCmE
Memodonozuu  pazpabomku npocpamMmHo20 obecneyeHus U MexHOI0SUU
npOSPaAMMUPOBAHUSL
Ipunyunsvr nocmpoenus apxumekmypvl HPOSPAMMHO20 0bOecneyeHusi U BuUobl
apxumexmypuvl NPOCPAMMHO20 0bechedenus
Memoowbl u cpedcmea npoekmuposanusi NPOSPAMMHbIX UHmepgerticos
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmuol u memoowl npoexmuposanus u ousavna UC
Cospemennbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
Cogpemennbie cmpyKmypHbie A3blKU NPOCPAMMUPOBAHUS
Memooul ananuza u 0606weHUss OMeyecm8eHH020 U MEHCOYHAPOOHO20 ONbIMA 8
coomeemcmayowel 001acmu Ucc1e008aHul
Ymemso Buvipabamseieams eapuanmol peanuzayuu mpeoosanuti
Koouposamo na sazvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npoepammuozo kooa
Bnaoemp Paspabomxka, usmenenue u coecnacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus
IIpoexmuposanue npocpammusix unmepgeucos
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
Bepugpuxayuss  cmpykmypvr  npoecpammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC
Yempanenue obHapyscennblx Hecoomeemcmeuil
HJI-3.1IK-3 Ilpumennem Kpumepuu u MemoOuUKu oOUeHKU IPpekmusnocmu
NPOEKMHO20 peuleHus Nnpu papadomke OmoeabHbIX HPOZPAMMHO-
annapamuvlX KOMNOHEHMO8 UHPOPMAYUOHHBIX CUCHIEM
3namp Bosmoorcnocmu cywecmeyroweii npoepammuo-mexHuieckotl apxumeKmypol



Ymems

Bnaoempo

ITIK-6

Bosmoorcnocmu  co8pemMeHHbIX U NepcneKmueHbIX  CpeoCcme  paspadomxu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOL02UU
NpPOCSPAMMUPOBAHUS

Ipunyuner nocmpoenuss apxumexkmypuvl RPOSPAMMHO20 Obecneuenus U 6uUobl
aApxXumeKmypuvl nPOPaAMMHO20 0becneyenus

Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memoovi  npoeedenus sKcnepumenmos U  HabMoOeHull, 0000weHus U
o0bpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
1Iposooumys oyenxy u 060cHO8aHUE PEKOMEHOYEMbIX peLuleHUl
Koouposamyo na szvikax npocpammuposanus

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpOopMayuu

Oyenka épemenu u mpyooemMKOCMU peanuzayuu mpebosanutl K npocpammHOMY
obecneyeHuo

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHust

Bepugurxayus  cmpykmypor  npoepammnoco koda HC  omuocumenvHo
apxumexmypuol UC u mpebosanuii saxazuuxa k UC

Coop, obpabomka, aumanu3 u 00006weHUe NEPed0B8ocO OMeUeCmE8eHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEmMCcmayrowell 0o1acmu Uccie008aHull

Coop, obpabomxa, aumanuz u 0000WeHUe pe3YTbmamos 3IKCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeti 001acmu 3HaHul

Cnocoben ucnonvzoeams coeépemenHnbvle MemoObl PA3PAdOMKU RPOPAMMHBIX
cucmem u peanuzayuu KOHKPEmHbIX A120PUMMOE MAMEMAMUYECKUX mooenell
Ha 0aze A3bLIKOE NPOPAMMUPOBAHUA, 03 OAHHBLIX U NAKEMO8 NPUKIAOHBIX
npocpamm, UCHONb306AMb 3HAHUE OCHOBHBIX MEMOO08 UCKYCCHBEHHO20
unmesnneKkma ¢ nocaedyruieil nPogeccuoHanbHOll 0eaAmeabHOCIU 6 Kaiyecmee
HAYYHBIX COMPYOHUKO8, npenooasamesieli 00pPaA308amMeNbHbIX OPAHUIAUUIL
evicuLeco 00pa3z0eanus, UHICEHEPOE,

MexH010208

HJI-2.1IIK-6 Jlemoncmpupyem  3Hanua mMemoo08, MEXHONO2UU U CPeocme

3name

paspabomku pazpadbomKu NPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKPEMHbBIX AN20PUMMO8 MAMEMAMUYECKUX MoOenell HA Oa3e A3bIK08
npozpammuposanus, 6a3 OAHHBIX U RAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmoorcnocmu  cogpemMenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu
NPOCPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUA OA3 OAHHBIX
Tunosvie pewieHus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WabIOHbl, KIACCH
00beKmMo8, UCNOoNb3YeMble NPU pa3spadbomre npocpammHo20 obecnedeHus
Memoowi u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoouvl u cpedcmea npoekmupoanust NPOZPAMMHbIX UHMepghelcos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmoi u memoowi npoekmuposanus u ousatina 1C
OcHo6bl CO8peMEHHbIX cucmeM YnpasieHus 0a3amu OAHHbIX
Cospementbie 06beKMHO-OPUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
Memoowi ananuza u 0606ueHUs OMeueCmeeHH020 U MEHCOVHAPOOHO20 ONbIMA 8



Ymems

Bnaoemo

coomeemcmaytoujeti 001acmu ucciedo8anull

Hcnonvzoeams  cywecmgyiowue — munogvle  peuwieHus U wadioHbl
NPOEKMUpPOBAHUS NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Koouposamv na sazvikax npoepammuposanus

Ananuz  8o3modicHocmeti  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneyeHuo

OyeHka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIeHHbIX 3A0ay
IIpoexmuposanue 6a3 OanHvIx

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIeHHbIX 3a0ay

Vempanenue obHapysicennvlx Hecoomeemcmautl

HeamenvHocmy, HAnpasienHas Ha peuierue 3a0ay aHaIUMUYecKo2o xapakxmepad,
Nnpeonoazanwyux 6vloop U MHO2000pasue aAKmMyaibHbIX CHOCO008 peuleHus
3a0ay

CootBerctBe HNPOJABHHYTOMY VPOBHK) OCBOEHHUS KOMIETEHLMH IJIAHUPYEMbIM
pe3yibTaTaM 00y4YeHUs U KPUTEPHSIM HX OLICHUBAHUS (OLICHKA: OTJIMYHO):
YK-2 Cnoco0eH onpeaensiTh Kpyr 3a1a4 B paMKax IOCTaBJICHHON LeJIM U BLIOMPATh
ONTHMAJIbHbIE CIOCO0BI HMX pelleHusl, UCX0As M3 JAeCTBYIOIIUX NPaBOBBIX
HOPM, MMEIOIIUXCS PeCypCcoOB H OrPaHNUYEeHHU I

HJT-1.VK-2

3namep

Ymems

Baaoemp

HJ-2.VK-2

3name

Ymemo

Ilonumaem cywynocmo npasogvix HOpM, Ueau U 3a0a4u HOPMAMUGHDIX
npaeoevIX aKmoe
Memooonoeuu  paspabomxu npocpammHo20 obecneveHusi U MexHOLocUU
npOCSPAMMUPOBAHUS
Hucmpymenmor u memoOowl sepughuxayuy Cmpykmypuvl IPOSPaAMMHO20 KOOa
Memooonozusn 6edeHuss 00KyMeHmoob0poma 6 OpeaHu3ayusx
Memoovl u cpedcmeéa NAAHUPOBAHUS U OP2AHU3AYUU UCCTIe008AHULL U
paspabomox

Ilposooums ananu3z ucnonnenus mpeoosaHull

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

Ipumenams HopmamugHyro OOKyMeHmayuio 6 coomeemcmeyowen obracmu
SHAHUU

Ananuz  8ozmodicHocmeli  peanusayuu - mpebosanull K NPOSPAMMHOMY
obecneuenuro

Coznacosanue mpebosanuil K nPOCPAMMHOMY obecneuenuio c
3aUHMEPeCcO8AHHbLIMU CIMOPOHAMU

Ocywiecmenaem RnOUCK He0OX00UMOU NpPaAeoeoil unpopmayuu 01
peuienusn npogheccuonanbHuIX 3a0ay
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypvl RpOSPAMMHO20 KOOa
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 OpeaHu3ayusx
Memoovl u cpedcmeéa NAAHUPOBAHUA U  OP2AHU3AYUU UCCTe008AHUL U
paspabomox

IIposooums ananu3z ucnoanenus mpeoosaHull
Buipabamvisame sapuanmul peanuzayuu mpebosanuil



Braoemo

HJT-3.YK-2

3namep

Ymems

Braaoemo

HJT-4.VK-2

3namo

Ymems

1Iposooums oyenxy u 060CHOBaHUE PEKOMEHOYEMbIX PeUleHUll
Ipumensmo HOpmamusHyro OOKyMEHmMAayulo 8 coomeemcmeaylowel oobaacmu
3HAHUU

Ananuz  @o3mooicHocmetli  peanusayuu  mpedOBaHUll K - NPOSPAMMHOMY
obecneyenuro

Coenacosanue mpebo8aHull K npOSPAMMHOMY obecneuenuro c
3QUHMEPeCOBAHHBIMU CIMOPOHAMU

Hcnonvzyem npunyunvl RpoeKmMHOU MemOOONOUNU O DPeUleHUsn
npogheccuonanvuuix 3a0ay
Memooonocuu  paspabomxu npocpammHo20 obecnedeHusi U MexHOLo2UU
npOCPAMMUPOBAHUSA
Hucmpymenmor u memoOowvl sepughuxayuy Cmpykmypuvl IPOSPAMMHO20 KOOd
Lenu u 3a0auu npo8oOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowvi ananuza u 0606ueHUss OMeUeCm8eHHO20 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccied08aHull
Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTE008AHUL U
paspabomox

Buipabamuvisame sapuanmul peanuzayuu mpebdosanuil

IIposooums oyenky u 060CHOB8aAHUE PEKOMEHOYEMbIX peuleHUll

Ilpumensmv HOpmMamueHylo OOKYMEHmMAyuio 8 coomeemcmeayujel ooiacmu
3HAHUU

Ipumensamo memoovl ananuza HayyHO-MeXHUYeCKou uH@opmayuu

Ananuz  8osmoodicHocmeti  peanusayuu  mpeOO8aHUll K - NPOSPAMMHOMY
obecneueHuro

Oyenka epemenu u mpyooemMKOCmuU peanuzayuu mpebosanuti K npocpammHOMY
obecneueHuro

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3aUHMEPeCco8AHHbLIMU CIMOPOHAMU

Coop, obpabomra, aunanuz u 0000wWeHUe NEPed08O2O OMedecmeeHHo20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIowel 001acmu UCC1e008aHUL
HeamenvHocmy, HanpasnenHas Ha peuierue 3a0ay aHaIUmuYecKo2o xapakmepad,
Npeononazanuwux 6vl0p U MHO2000pa3ue aKmMyaibHblX CHOCODO08 peueHUs]
3a0au

Bovioupaem onmumanvuulii cnocod pewieHus 3a0av, UMEUUXCA
pecypcoe u o0zpaHuyueHuil, OUeHKU PUCKO8 HA OCHO6E NPOEKMHO20
UHCMpYMeHmapus
Memoodonoeuu pazpabomku npoepammuo2o obecneyeHuss U - MexHOI0SUU
nPOSPAMMUPOBAHUSL
Hnuempymenmot u memoOowl eepughuxayuu cmpykmypbl npoSpamMmHo20 Kood
Lenu u 3a0auu npo8oOUMBIX UCCTIeO08AHULL U PA3PAOOMOK
Memoowl ananuza u 0606ujeHUs OMeuecmeeHH020 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccie008aHull
Memoobt u cpeocmea NAGHUPOBAHUS U OPeAHUZAUUU UCCACO0BAHUL U
paspabomox

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
Ipumenamo HopmamugHyro OOKyMeHmayuro 8 coomeemcmeayrouel obracmu



3HAHUU
Tpumensmo memoovl anaiu3a HAy¥HO-MEXHUYECKOU UH@GopMayuu

Bnaoems Oyenka épemenu u mpyooemMKOCMU pearuzayuu mpebosanuti K npocpamMmHOMY
obecneyeHuio
Cocnacosanue  mpeboganuii K NpOSPAMMHOMY  obecneyeHuro ¢
3auHMepPeco8AHHbLIMU CMOPOHAMU
OyeHka u coenaco8anue cpoko8 8biNOJIHeHUs NOCHABIEHHbIX 3A0ay
Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIEHHbIX 3A0ay
Coop, obpabomka, aumanu3 u 00006weHUe NePedoB8ocO OMeUeCmMBeHHO2O U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEmMCmayowell 0o1acmu Uccie008aHull
Hesmenvrocmy, HanpasienHas Ha peuierue 3a0ay AHAIUMUYecKo2o xapakmepd,
npeononazanuwux 6vl00p U MHO2000pasue aKmyaibHblX CHOCOD08 peuleHuUs:

3a0ay
YK-3 Cnocoben ocywecmenames couyuanibHoe 63aumooeiicmeue u peanu30evléams
C6010 pOJib 6 KOManoe
HJ/[-1.YK-3 Ilonumaem ocHosHble acneKmvl MedCAUUYHOCHHBLIX U 2PYHNOGLIX

Kommynukauuﬁ; coooaem HOpMbBL U YCMAHOG/IEHHbIE Npasula
noeeoeHus 6 opzanuzauuu

3namp Memoobr u cpeocmeéa NAAHUPOBAHUS U OP2AHUZAYUU UCCAEO08AHUL U
paspabomox
Ymems Ocywecmensims KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU

Ocyu;ecmeﬂﬂmb KOMMYHUKayuu ¢ 3auHmepeco8anHbIMU CMOPOHAMU

Bnaoemp Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHus

HJ/I-2.YK-3 Hpumenaem memoovl KOMAHOHO20 63AUMOOEUCMEUs; NIAHUpYem U

opzanuzyem KOMAanoHuyio paoomy

3namep Memoovl u cpedcmeéa NAAHUPOBAHUA U  OP2AHU3AYUU UCCTIe008AHULl U
paspabomox

Ymemso Ocywecmansaims KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU COPOHAMU

OCywecmeﬂﬂmb KOMMYHUKayuu ¢ 3auHmepeco8anHbIMU CIMOPOHAMU

Bnaoems Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO0
obecneyeHus

YK-4 Cnocoben ocywecmename 0€106y10 KOMMYHUKAYUIO 8 YCHHOU U RUCbMEHHOU

dopmax na 2ocyoapcmeennom  azvike  Poccuiickou — @edepauyuu  u
unocmpannom(vix) azvike(ax)

HJ/I-2.YK-4 Hemoncmpupyem cnocoonocms K peanuzayuu 0€10680U KOMMYHUKAUUU
6 YCMHOU U NUCbMEHHOU (hopmax HA UHOCMPAHHOM(bLX) A3bIKeE(AX)

3namo Memooonozusn 6edeHust 00KyMeHmoobopoma 6 OpeaHu3ayusx

Ymemso Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CTNOPOHAMU

Ocywecmensams KOMMYHUKAYUU C 3AUHINEPECOBAHHBIMU CIOPOHAMU
Ogopmnams  pe3yromamsl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIIMHO-



Braoemo

H/T-3.YK-4
3namep

Ymemo

Braoemp

H/T-4.YK-4
3name

Ymems

Braoemo

KOHCMPYKMOPCKUX paboom

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3aUHMEPeCcO8AHHbLIMU CMOPOHAMU

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIeHHbIX 3A0ay
Paspabomxa, usmenenue u coenacosanue apxumexmypvi npocpPaAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIEHHbIX 3A0ay
Iloocomoska npeonodiceHuti 0 COCMABIEHU. NIAHO8 U MEMOOUUECKUX
npocpamMm UCCIe008anull U paspadomox, NPaAKmMuyecKux pekoMeHoayui no
UCNOTHEHUIO UX Pe3yIbmamos

Boioupaem KommMyHuKamugHo npuemiemvle CmMuilb U CpeOCmea
ezaumooeiicmeus 6 00uieHuU ¢ 0eJ106bIMU NADMHEPAMU
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

IIposooums oyenky u 060CHOB8aAHUE PEKOMEHOYEMbIX peuleHUll

Ocyuecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ocywecmensims KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CIMOPOHAMU
Ogopmasms  pesyrbmamvl  HAYYHO-UCCAEO08AMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Cozcnacosanue mpebosanuil K nPOCPAMMHOMY obecneuenuio c
3AUHMEPeCcOBAHHbIMU CIMOPOHAMU

OyeHka u coenacosanue cpoKos 6bINOJIHEeHUs. NOCMABIEHHBIX 3A0aY
Paspabomxa, usmenenue u coenacosanue apxumekmypvi npocPAMMHOZO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecnevenus

OyeHka u coenacosanue cpoKos 6bINOJIHEeHUs. NOCMABIEHHBIX 3A0aY
Iloozomoska npeonodiceHull 0k COCMABIEHUS NIAHO8 U MemoOUdecKux
npocpamMm UCCied08anull u paspadomox, NPAKMUYecKux pPeKoOMeHOayuil no
UCNOTHEHUIO UX PEe3YIbmamos

Bedem  oOenosyro  nepenucky u  ucnoawvzyem  ouanoz 01
COmMpPYOHUUECMEa 6 COUUANbHOU U RPOdeccUuonHanbHoll chepax
Memodonozus ederus 0OKyMeHmoobopoma 8 OpeaHu3ayusx

IIposooums oyenky u 0b6ocrnosanue pekoOMeHOYeMbIX peuleHutl

Ocywecmansams KOMMYHUKAYUU C 3AUHMEPECOBAHHBIMU CTMOPOHAMU
Ocywecmensams KOMMYHUKAYUU C 3AUHMEPECOBAHHLIMU CIOPOHAMU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX paoom

Coenacosanue mpeb6o8aHull K npoOSPaAMMHOMY obecneuenuro c
3QUHMEPECOBAHHBIMU CIMOPOHAMU

Oyenka u coenacosanue cpoKos bINOJIHEeHUsI NOCHABIEHHbIX 3a0aY
Paspabomra, usmenenue u coenacosanue apxumexkmypvbl NpPOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus

Oyenxa u coenacosanue cpoKos 8bINOJIHEeHUsI NOCHABIEHHbIX 3A0ay
Iloocomoska npeonodiceHuti 0 COCMABIEHUs NIAHO8 U MEMOOUUECKUX



npocpamMm UCCie008anull U paspadomox, NPaAKMuyecKux peKoMeHoayui no
UCNONIHEHUIO UX Pe3yIbIamos

YK-9 Cnocoben npunumams 000CHOGAHHbBIE IKOHOMUYUECKUE PEUMEHUA 6 PA3TUUHBIX
oonacmax HcusneoeamebHocmu

H/T-2.YK-9
3namep

Ymemo

Baaoemw

Ilpunumaem ob6ocnoeannbvle IKOHOMUYECKUE peUleHUs HA OCHOe
UHCMPYMERmMapus ynpaeieHus QuHancamu
OcHogbl Oyxeanmepcko2o yuema u omuemHoCmu Op2aHu3ayuil

IIposooums ananu3z ucnoanenus mpebosaHutl
Buvipabamuvieams éapuanmul peanruzayuu mpe6oanuii
I1Iposooums oyeHky u 060cHoO8aHUe PEKOMEHOYEMbIX PeuleHUll

Oyenka u coenacosanue cpoKko8 GblNOJIHEHUs. NOCMABIEHHbIX 3A0ay

Oyenka u coenacosanue cpoKko8 GblNOIHEHUsL NOCMABIEHHbIX 3A0ay

IIposeoenue MAPKEMUH208bIX ucce008anul HAYYHO-MEXHUYECKOU
ungopmayuu

OIIK-2  Cnocoben npumeHamb COBPEMEHHbLI MAMEMAMUYECKUI ANNAPAM, C6A3AHHbLIL
¢ npoeKkmupoeanuem, pazpadomkoil, peanuszayuell U OUEHKOU Kayecmed
HPOZPAMMHBIX NRPOOYKMOE U NPOZPAMMHBIX KOMNJIEKCO8 6 PA3IUYUHBIX 0071aCMAX
uenoseuecKkoil 0esamenbHoCmu

HJI-1.0I1K-2

3name

Ymems

Bnaoemp

HJT-2.011K-2

Cnocoben npumenams CUCMEMHBIIL NOOX00 K AHAIU3Y NPEOMEMHOU
(npobaemnoit) oonacmu, eviaenenuto mpevosanuii k HC
Memooonozuu  paspabomku npocpammHo20 obecnedeHusi U MexHOI02UU
nPOSPAMMUPOBAHUSL
Lenu u 3a0auu npo8oOUMBbIX UCCIEO08AHUU U PA3PAOOMOK
Memoowi npogedenus 3Kcnepumenmos U  HaOMOOeHul, 0000weHus U
obpabomxu ungopmayuu

IIposooums ananu3z ucnonuenus mpeboeanul
Hcnonvszoeams  cywecmsyrowue  munosvle  peuieHus U - UWAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus

Ananuz  8osmoodicHocmeti  peanusayuu  mpeOO8aAHUl K NPOSPAMMHOMY
obecneueHuo

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3AUHMEPeCco8AHHbLIMU CMOPOHAMU

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyeHus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomxa cmpykmyper npoepammnozo kooa UC

Coop, obpabomxa, aumanuz u 060OWeHUe pe3YIbMmamo8 3KCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmayroujeli 001acmu 3HaHul

HeamenvHocmy, HAnNpasieHHas Ha peulerue 3404y aHAIUMUYEeCcKo20 Xapakmepa,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]
3a0ay

Ilpumensem  coepemeHHbBll  MamemamuyecKuil annapam  npu
nocmpoeHuu Mmooeneil 6 PA3IUYHBLIX 001AacCmAX  UeN06eYeCKOll
oeamenvHocmu



3name

Ymemo

Baaoemw

HJI-3.011K-2

3namo

Ymems

Braoemw

Bosmoorcnocmu  co8pemMeHHbIX U NepcneKmueHbIX  CpeoCcme  paspadomxu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomku npocpammHo20 obecnedeHus U MexHOL02UU
NpPOCSPAMMUPOBAHUS

Teopus 6a3 oanmvix

Lenu u 3a0auu npo8oOUMBLX UCCIe008aHUL U PA3PAOOMOK

Memoobr  nposedenuss dKcCnepumeHmos U  HabaOeHutl, 0000wenus u
0opabomku ungopmayuu

Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Hcnonvszoeams  cywecmsyowue  munosvle  peuieHus U - WAOI0Hb
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHuUs

Ananuz  6o3mooicnHocmeti  peanuszayuu - mpedOBaHuli. K - NPOSPAMMHOMY
obecneyeHuio

Paspabomxa, usmenenue u coenacosanue apxumexkmypvl NpPOSPAMMHOL0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

IIpoexmuposeanue cmpykmyp OaHHbIX

Paszpabomxa cmpyxkmypol npoepammrnoco kooa UC

Coop, obpabomrka, aumanuz u 0000wWeHUe pe3yIbMAMmMo8 IKCNEPUMEHMO8 U
uccnedosanull 8 coomeemcmayruelt 001acmu 3HaHull

Leamenvnocmy, Hanpasnennas Ha pewieHue 3a0ay aHaIumuU4ecKko2o xapakmepa,
npeonoazanwyux 6vlOop U MHO2000pasue aKmyaibHbIX CHOCO008 peuleHus
3a0ay

Apzymenmupoeano npumensem Memoowl npoeKmuposanus,
Pa3padomKu u peanuzayuu nPoZPaAmMMHBIX HPOOYKHIO6 U NPOZPAMMHDBIX
KOMNJIEKCO8 6 PA3IUYHBIX 0071ACMAX YeN06euecKoll 0esamebHocCmu
Boszmooxcnocmu cywecmeyrowell npocpamMmHO-MeXHUYeCcKoll apXumekmypbol
Bosmoorcnocmu  cogpemMenHbIX U NepcneKmueHuIX  Cpeocme  paspadomxu
NPOCPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecneueHus U MexHOL02UU
npOCPAMMUPOBAHUS
A3biKU npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Lenu u 3a0auu npo8oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoovl u cpedcmeéa NIAHUPOBAHUA U OpP2AHU3AYUU UCCTe008AHUL U
paspabomox
Memoowi nposedenus 3Kcnepumenmos U  HaOMOOeHul, 0000wenHus U
obpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii

Hcnonvszoeams  cywecmsyowue — munosvie  peuieHus U - WAOIOHbI
NPOEKMUpOBaAHUS NPOSPAMMHO20 0Decneyenus

Bepugduyuposamo cmpyxmypy npoepammuozo kooa

Paspabomra, usmenenue u coenacosanue apxumexmypvbl NpOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Bepugurayuss  cmpykmypor  npoepammnoco  kooa HC  omuocumenvho



apxumexmypuol UC u mpebosanuii saxazuuxa k UC

Coop, obpabomxka, aumanuz u 0000WeHUe pe3YTbmamos 3IKCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyroujeli 001acmu 3HaHUl

HesamenvHocmy, HanpasienHas Ha peuierue 3a0ay aHAIUMUYecKo2o xapakmepa,
npeononazanuwux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]

3a0ay
H/[-4.0IIK-2 Hcnonvzyem uncmpymenmaivHovle, NpPOZPAMMHBIE U ANNAPDAMHbLLE
cpeocmeéa  u3MepeHuil  0nA  OUeHKU  Kauecmea npoZpamMHOZ0
odecneuenusn
3unamo Bosmooicnocmu  coepemennvix U nepcnekmuenvlx  Cpeocme  paspadomku

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomku npocpammHo20 obecnedyeHusi U MexHOL02UU
npOCPAMMUPOBAHUS

A3biKu npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoOowt sepughuxayuy Cmpykmypuvl RPOSpaAMMHO20 KOOd
Memoobr  nposedenus dKcCnepumeHmos U  HabaOeHutl, 0000wenus u
0opabomku ungopmayuu

Ymemso HUcnonvszoeams  cywecmsyowue  munosvie  peuieHus U - UWAOIOHbI
NPOEeKMUpOBaAHUs NPOSPAMMHO20 0Decneyenus
Bepuguyuposamv cmpykmypy npoepammuozo kooa
IIpumensams memoObl AHAIU3A HAYYHO-MEXHUYECKOU UHpOopMayuu

Baaoemo Paspabomxa, usmenenue u coenacosanue apxumekmypvi npocpPAMMHOO
obecneueHuss ¢ CUCMEMHbIM AHAUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

Ilpoexmuposanue u ouzatin UC

Paspabomxa cmpykmyper npoepammnozo kooa UC

Heamenvrocmy, Hanpasnennas Ha peuieHue 3a0ay aHaIUmMuU4ecKko2o xapakmepad,
npeononazanwux 6vl00p U MHO2000pa3ue aKmyaibHbIX CHOCO008 peuleHUs
3a0ay

OIIK-4  Cnocoben yuacmeosamv 6 pazpadomke MmMeXHUUECKOU OOKYMEHMAyuu
RPOZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNJIEKCOE
HJI-1.01IK-4 Oobnadaem 3HanuAMU 00 OCHOBHBIX CHIAHOAPMAX, HOPMAX U NPAGU]I
PaspadomKu mexHuyeckoil 0OKyMeHmauuu npozpammHusixX npooyKmos
U RPOCPAMMHBIX KOMNIIEKCOB
3uamo Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOZPAMMHO20 KOOa
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Ymemo IIposooums ananu3z ucnoanenus mpeoosaHull
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo HopmamueHyro OoKyMeHmayuio 8 coomeemcmeayrouel obracmu
3HaHUU
Ogopmnams  pe3yromamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX paoom

Bnaoemp Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  0DecneueHuio c
3AUHMEPeCco8aAHHbIMU CMOPOHAMU
Iloocomoeka npeonodxcenuti O0nsi COCMAGNEHUS NIAHO8 U MEemOOUYeCcKUx
NpOCPaMM UCCLe008aHULl U pa3padomox, NPAKMmuideckux peKoMeHOayul no



UCNOJIHEHUIO UX pe3ylibmamos

HJ-2.0IIK-4 Cnocoben npumenamp cmanoapmel, HOPMbl U NPAGUIA NPU
opopmaenuu mexHuyecKkoil OOKymMeHmauuu Ha pPasniudHolX CHMAOUAX
NPOEKMUPOBAHUA U NOOOEPIHCKU IHCUSHEHHO20 WUKIA NPOZPAMMHBIX
HPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8
3unamo Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOa
Memooonozusn 6edeHust 00KyMeHmoobopoma 6 0peaHu3ayusx

Ymems IIposooums ananu3z ucnoanenus mpeoosamull
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenams HopmamugHyr0 OOKyMeHmayuro 8 coomeemcmeayrouel obracmu
3HaHUU
Ogopmnams  pe3yriomamsvl  HAYYHO-UCCLEO0BAMENbCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

Bnaoemso Cocnacoeanue mpebosaHuli K NpPOCPAMMHOMY obecneyeHuo c
3QUHMEPeCOBAHHBIMU CIMOPOHAMU
Iloocomoska npeonodiceHuii 01 COCMABIEHUS NIAHO8 U MemOoOU4ecKux
NpPoOSPaAMM UCCIEO08AHULL U PA3pPAOOMOK, NPAKMUUECKUX PEeKOMEHOAyull no
UCNOTIHEHUIO UX Pe3YbIMaAmo8

OIIK-6  Cnocoben ucnonv3oeamsv 6 nedazozu4ecKoil OesmeabHOCU HAYYHblE OCHOBHL
3HAHUIL 6 chepe UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOTI0ZUTL

HJI-1.0IIK-6 Obnaoaem  OCHOGHBIMU  NEOA2OCUHECKUMU  HPUHUURAMU U
nonoxcenuamu 6  cpepe  UHPOPMAUUOHHOKOMMYHUKAUUOHHBIX
mexHnono2uil

3namo

Ymemo

Bnaoemo

HJI-2.0IIK-6 Ocyuwiecmenaem ycmuyio u RUCbMEHHYI0 KOMMYHUKAUUIO HA PYCCKOM
uaU UHOCMPAHHOM A3bIKE

3uamp

Ymemo

Bnaoemp

IIK-2 Cnocoben 6vis16umsb ecmecmeeHHOHAYYHYIO CYUHOCIb NPODIeM, 803HUKAIOUWUX

6 X00e npogeccuonanbHoii O0eaAmeabHOCmU 6 00Jacmu MOOeIUPOBAHUA U
AHANIU3A CILONHCHBIX €CMECHMEEHHBLIX U UCKYCCHBEHHBIX CUCHIEM, Onpeoensimb
CMPpYKmypy RBpOZPAMMHO20 ODecneuenus, Memoodbl U cpeocmea  e2o
HPOEKMUpPOBaAHUa HA OCHOBe MmMPEOOBAHUIl C YYEmoM CYULeCmeyroujux
ozpanuyeHuil

HJI-1.1IK-2 Pazpabamvieaem  Konuyenyurwy U  aApXUMEKmMypy  NpOZPAMMHOU

cucmemul, ee (QYHKUUOHAIbHbBIE G03MONCHOCIMU U JIO2UKY padombl,
denaem 6vlOOP CpPeocme NPOCKMUPOBAHUA U peanu3auyuu Ha O0cCHoge
mpeodo6anuil ¢ yuemom CyueCmeyiouux ocpaHudeHuil
3namp Memoodonozuu u mexnono2uu npOeKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Ipunyuner nocmpoenust apxumexkmypvl RPOSPAMMHO20 Obecneuenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0becnedenusl
Memooul u cpedcmea npoekmupo8anus NPOSPAMMHO20 0becneyeHus
Hncmpymenmuol u memoowl npoexmuposanus u ousavina C
Hucmpymenmoi u memoOowi eepugpuxayuy Cmpykmypuvl RpOSPAMMHO20 KOOA
Memoosbr u cpeocmea nIAGHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U



Ymems

Braoemw

HJT-2.1TK-2

3namep

Ymems

Bnaoemo

HJT-3.1TK-2

paspabomox

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii

IIposooums oyeHky u 060cHoO8aHUe PEKOMEHOYEMbIX PeuleHUll

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8

Coenacosanue mpebosanutl K npPOSPAMMHOMY obecneyenuro c
3QUHMEPECOBAHHBIMU CMOPOHAMU

Paspabomra, usmenenue u coenacosanue apxumexkmypvl NpPOSPAMMHO20
obecneyenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Jlessmenvrocmo, Hanpasiennas Ha peueHue 3a0ay AHaIumu4ecKo2o xapakmepad,
npeononazanuux 8vl00p U MHO2000pasue aKmyaibHblX CHocoO08 peutenus
3a0ay

Cnocoben ucnonvzosams 3HAHUA 0 0A306bIX NPUHUUNAX OPZAHUZAUUU
U 0CHOGHBIX Imanax npoexmupoeanus UC
Memooonoecuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIb308AHUS OA3 OAHHBIX
Ipunyunel nocmpoenuss apxumexkmypvl RPOSPAMMHO20 Obecneuenus U 6uUobl
apxXumeKmypuvl npO2PaAMMHO20 0becneyenus
Memoouvl u cpedcmsa npoekmupo8anus. NPOSPAMMHO20 0becneyeHus
Memoouvl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMePGhelicos
HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC
Hucmpymenmoi u memoOosvi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOd
Lenu u 3a0auu npo8oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoovl u cpedcmeéa NAAHUPOBAHUA U OpP2AHU3AYUU UCCTe008AHUL U
paspabomox

IIposooums oyenky u 060CHOBaAHUE PEKOMEHOYEMbIX PeUeHUll

Hcnonvzosams  cywecmeyowue — munogvle — peuwleHuss U wabIoHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DeCnedeHus:

Ipumensmo ~ memodvl u  cpedcmea  NPOEKMUPOBAHUSL  NPOSPAMMHO20
obecneyenus, CmpyKmyp OaHHbuIX, 643 OAHHBIX, NPOSPAMMHBIX UHMeppelicos

Oyenxa epemenu u mpyooemMKocmu peaiu3ayuu mpeoo8anuli K npocpamMmHOMY
obecneyenuro

Coenacosanue mpeb6o8aHull K npoOSPaAMMHOMY obecneuenuto c
3QUHMEPECOBAHHBIMU CIMOPOHAMU

Paspabomxa, usmenenue u coenacosanue apxumexmypvl NpPOSPAMMHOL0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecnevenus

Ipoexmuposanue npocpammHvlx unmepgericos

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Jlesmenvrocmo, Hanpasiennas Ha peuieHue 3a0ay AHaIumu4ecKko2o xapakmepad,
npeononazanuux 6vl0op U MHO2000pazue aKmyaibHblX CHOC0008 peuleHus
3a0ay

Hcnonvzyem memoodonozuu pazpadomku npozZpammHozo odecnedeHus
U MEXHON02UU RNPOZPAMMUPOBAHUA, MEMOOON02UU U MEXHOI02UU
NPOEKMUPOBAHUA U UCNOIb306AHUA OA3 OAHHBIX, MEMOObl U CPEOCmeda



3nameo

Ymems

Bnaoempo

IIK-3

npoekmuposanus npoZpamMmHbIX unmepdgeiicos, npuHYUNLL
nOCMpOeHUsA apXumeKmypvl RPOZPAMMHO20 0becneuenus
Bosmoorcnocmu cywecmeyroweii npoepammuo-mexHudecKkol apxumeKmypol
Memoodonozuu u mexHonro2uu NPOEKMUPOBAHUS U UCNONIL308AHUS OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypuvl RPOSPAMMHO20 Obecneuenus U 6uUobl
apxumexmypul HPOCPAMMHO20 0becnedenusl
Memoovl u cpedcmsa npoekmupo8anus NPOSPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLIX
Memoouvl u cpedcmsa npoekmupo8anust NPOZPAMMHBIX UHMepghelcos
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Hucmpymenmoi u memoowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOa
Memoobr u cpeocmeéa nNIAHUPOBAHUS U OP2AHUZAUUU UCCIEO08AHUL U
paspabomox

Buvipabamvieams éapuanmul peanruzayuu mpe6o6anuii

HUcnonvszoeams  cywecmsyowue  munosvie  peuieHus U UWAOIOHbI
NPOEeKMUpOBaAHUs NPOSPAMMHO20 0Decneyenus

Ilpumenamos  memoOvt U  cpedcmeéa  NPOEKMUPOBAHUS — NPOCPAMMHO0
obecneueHus, CMpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMepPPelicos

Paspabomra, usmenenue u coenacosamnue apxumexkmypvl NpPOSPAMMHOLO
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO2O
obecnevenus

IIpoexmuposanue npocpammmvlx unmepgericos

Paspabomxa cmpyxmypol npoepammnozo xooa UC

Jlesmenvrocmo, Hanpasiennas Ha peuieHue 3a0ay AHaIumu4ecKko2o xapakmepad,
npeononazanuux 6vl00p U MHO2000pazue aKmyaibHblX CHOC0008 peuleHus
3a0ay

Cnocoben npumenams coepemenHble UHPOPMAUUOHHBIE MEXHOI02UU NPU
nPOEKMupPoeanuu, peaiu3zayuu, OyeHKe Kayecmea u anaiusa rhpexkmuenocmu
Mamemamuueckux mooeneu u(uiu) npozpammnHozo odecneuenus 0aa peuieHus
3a0a4 6 paziuuHBLX NPEOMENHbBIX 001aCMAX

HJI-1.1IK-3 Hcnonvzyem cospemennvie peuieHus u mexHoa02uu npoeKmupoeanus

3namo

Ymemo

npu papadomke npozpaAmMMHOZ0 0becneueHus
Bosmooichocmu  cospemennblx U NepCneKmusHuX  cpeocms  papabomku
NPOCPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPeOCm8
Memoodonoeuu pazpabomku npoepammuo2o obecneyeHuss U  MexHOIO0SUU
nPOSPAMMUPOBAHUSL
Ipunyunet nocmpoenust apxumekmypvl NPOSPAMMHO20 00eCneyeHus: U 6Ubl
apxumexmypuvl NPOSPAMMHO20 0becnedens
Memoobt u cpedcmea npoexmuposanus NPOSPAMMHBIX UHMePheticos
A3viku npoepammuposanus u pabomul ¢ 6a3amMu OAHHLIX
Hncmpymenmol u memoowl npoexmuposanus u ousavna UC
Cogpementble 00bEKMHO-0OPUSHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Cogpemennbie cmpyKkmypHble 3blKU RPOSPAMMUPOBAHUSL
Memoowsl ananuza u 06006weHUs OMeYyeCMBEeHHO20 U MeHCOYHAPOOHO20 ONbIma 8
coomeemcemayrowell 001acmu Uccie008aHull

Buipabamvieame sapuanmul peanuzayuu mpebosanuii
Koouposamv na sazvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa



Braoemw

Paspabomxka, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

IIpoexmuposanue npocpammusix unmepgeicos

Paspabomxa cmpyxkmypol npoepammnoco kooa UC

Bepugurayuss  cmpykmypvl  npoepammnozo  koda HC  omHocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuka k UC

Yempanenue obnapyosicennvix necoomeemcmesuii

HJI-3.1IK-3 Ilpumensem Kpumepuu u MemoouKu oueHku 3Ipphekmuenocmu

3namep

Ymems

Bnaoemo

ITIK-6

HPOEKMHO20 peuieHuss Npu papadomkKe OmMOeNbHbIX HPOZPAMMHO-
annapamublx KOMROHEHMO8 UHPOPMAUUOHHBIX CUCHEM
Bosmoorcnocmu cywecmayroweti npoepammHoO-mexHu4ecKol apxumexnmypol
Bosmooicnocmu  cogpemenHbIX U NepcneKmueHbIX  CpeoCcms  paspadomiu
NPOSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpammHo20 obecnedyeHuss U MexHoI02UU
npOCSPAMMUPOBAHUS
Ipunyunel nocmpoenuss apxumexkmypvl RPOSPAMMHO20 Obecneuenus U 6uUobl
aApxXumeKmypuvl nPOSPaAMMHO20 0becneyenus
Hucmpymenmoi u memoOowi sepugpuxayuy Cmpykmypuvl RPOSPAMMHO20 KOOa
Memoovi  npoeedenus 3Kcnepumenmos U HabMooeHul, 0000weHus u
obpabomxu ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpe6o6anuii
IIposooumys oyenxy u 060cHo8aHue peKoMeHOYeMbIX peLuleHul
Koouposamv na sazvikax npoepammuposanus

Bepuguyuposamo cmpyxmypy npoepammuozo kooa

Ipumensamv memoObl aHaIU3a HAYYHO-MEXHUUECKOU UHDOpMayuu

Oyenka épemenu u mpyooemMKOCmuU peanuzayuu mpebosanutl K npocpammHOMY
obecneueHuro

Paspabomxa, usmenenue u coenacoganue apxumexmypbi NpOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus

Bepugpurkayus ~ cmpykmypol  npocpammuoco koda HC  omuocumenvbHo
apxumexmypuol UC u mpebosanuii saxazyuxa k UC

Coop, obpabomka, aumanuz u 0006weHUe nepedo8oco OmMeuecmeeHHo20 U
MEANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouel 001ACmuU UCCIe008aAHUL

Coop, obpabomxka, aumanuz u 0000WeHUe pe3YTbmamos8 3IKCNEePUMEHMO8 U
uccnedosanuil 8 coomgemcmayroujeli 001acmu 3HaHul

Cnocoben ucnonvzoeams coeépemenHnbvle Memoobl PA3PAOOMKU RPOPAMMHBIX
cucmem u peanuzayuu KOHKPEmHbIX A120PUMMOE MAMEMAMUYECKUX mooeneil
Ha 0aze A3bLIKO8 NPOPAMMUPOBAHUA, 03 OAHHBLIX U NAKEMO8 NPUKIAOHBIX
npocpamm, UCHONb306AMb 3HAHUE OCHOBHBIX MEMOO08 UCKYCCHBEHHO20
uHmMesneKma ¢ nocaedyruieil nPoGeccuoHanbHoll 0eaAmeabHOCIU 6 Kaiyecmee
HAYYHBIX COMPYOHUKOS, Npenooasamesieli 00pPaA308amMeNbHbIX OPAHUIAUUIL
8biCULEe20 00PA308aANUSL, UHICEHEPOB,

MexH010208

HJI-2.1IK-6 Jlemoncmpupyem  3HaHua mMemoo0os, MEXHONOUU U CcPeocme

paspabomku paspadomKu RNPOZPAMMHBIX CUCHEM U peanu3ayuu



3nameo

Ymems

Bnaoempo

KOHKPEMHbBIX A120PUMMO8 MAMEMAMUYECKUX MOOelell Ha faze A3bIK08
nPOCPAMMUDPOBAHUA, 6A3 OAHHBIX U NAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmooicnocmu  co8pemMeHHbIX U NepCneKmueHbIX  CpeoCcms  paspadomxu
NPOCSPAMMHBIX NPOOYKIO8, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNONb308AHUA OA3 OAHHBIX
Tunosvie peuienus, OUOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACCHl
00beKmMOo8, UCNONb3YeMble NPU pa3spabomke npoepammHo20 obecnedeHus
Memoowi u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoouvl u cpedcmsa npoekmupo8anust NPOZPAMMHBIX UHMepghelcos
A3biKu npoepammuposanust u pabomol ¢ Oazamu OAHHbIX
HUncmpymenmuol u memoowl npoexmuposanus u ouszavna UC
OcHo6bl CO8PEMEHHBIX CUCmeM YNpasieHus Oa3amu OAHHbIX
Cospementbie 06beKMHO-0PUEHMUPOBAHHbIE AZbIKU NPOCPAMMUPOBAHUS
Memoowvl ananuza u 0606ueHUss OMeUeCmE8eHHO20 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmayowell 001acmu Uccied08aHull

Hcnonvzoeams  cywecmgyiowue — munogvle  peuwieHus U waOIOHbl
NPOEKMUpPOBAHUS NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO2O
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelicOo8
Koouposamv na sazvikax npoepammuposanus

Ananuz  8o3modicHocmeti  peanusayuu  mpeOO8aHull K - NPOSPAMMHOMY
obecneyeHuo

Oyenka u coenacoganue cpoko8 8biNOJIHeHUs NOCMABIeHHbIX 3a0ay
Ilpoexmuposarnue 6a3 OanHvIx

OyeHka u coenacoganue cpoko8 8biNoNIHeHUs NOCMABIeHHbIX 3a0ay

Yempanenue obHapysceHHbIX Hecoomeemcmeuil

ﬂEﬂmeﬂbHOcmb, HAnpaejleHHasl Ha peuileHue 3044 AHATUMUYECKO20 xapakmepa,

nPeononazanuux 6vloop U MHO2000pa3Ue AKMYAIbHBIX CHOCOO08 peueHUs]
3a0ay

TunoBble KOHTPOJbHBIE 3aJaHUSA WJIM HHbIE MaTepHajbl, HeO00XOAUMBbIE [JIA
OLICHKW 3HAHWH, YMEHHH, HABBIKOB M (MJIM) ONBITA JEATEJbHOCTH, XapaKTepH3YIOUIUX
3Tanbl (OPMHPOBAHNS KOMIIETEHIUI B Mpolecce 0CBOeHNs 00pa3oBaTe/IbHOI POrpaMMbl

TumnoBsie TEMBI A1 AUCKYCCHU:

Amnanus notpedHOCTEH monbp3oBatenei B mHGopmaruzamu 3a1a4 (YK-2).
dopmupoBanue TpeboBaHU K JOKyMeHTo0O00poTy npeanpustus (OIK-4).
dopmanu3zanus pyHKipoHanbHbIX TpeboBanmii k MC (IK-3, ITK-6).

Tunossie 3aaHus Ha JTaAOOPATOPHBIE PAOOTHI:

W3yunth MaccuB BXOJHOM HOPMAaTHMBHO-CIIPABOYHOH (yCIIOBHO-IIOCTOSIHHO)
UHPOpPMALIUK, ONPEACTUTh UCTOYHUKH CBEIACHHUNH M COCTaB COOTBETCTBYIOIIUX
cupaBounukoB (YK-2, YK-3, YK-4, OIIK-2, I1K-2).

N3yunth  MaccMB  BXOJHOW  ONEpaTUBHOM  (Tekymied)  wHOpMAIWH:
CTPYKTYPHUPOBATh €0 MO KIIOYEBBIM CYLIHOCTSIM C YKa3aHHUEM BCEX aTpUOyTOB,
ONpeeNUTh UCTOUHUKH CBEACHM, YAaCTOTy MX MOCTYIUIEHHUS JIMOO OOHOBIIECHUS
(OIIK-4, OIIK-6, ITK-2, IIK-6).



BBINOHUTE CHCTEMHOE ONMCaHKE CYIIECTBYIONIMX MOJOOHBIX HH()OPMAIIHOHHBIX
cUCTeM (HE MEHee JBYX), KOTOpbIe MOTYT OBITh IPUMEHEHBI K JaHHOMY OOBEKTY
uHpOpMaTHU3alui. BBIIETUTh OCHOBHBIE MPEUMYIIECTBA UM HEIOCTATKH
npezcrasieHnbix cucteM (YK-9, IK-2, IK-4).

Ha ocHoBe aHanmM3a mnpenMeTHOH OONACTH TPOU3BECTH HACHTH(PHUKAIIMIO
cymiHocTeir uHdopmanuonnoii 6a3el UC u cBszeit mexay wumu (IMK-2, MK-3,

TK-6).

Tunosble 3a1aHNsT HA KOHTPOJIBHYIO paloTy:

— CropoekTupoBath MIpOrpaMMHOE MIPUIIOKEHNE TUISt peanuzanuu

aBroMaTu3upoBanubix pyHknui MC (OIIK-6, ITK-2, ITK-3, ITK-6).

— Omnucartb Ha3HAYCHHUEC, TCXHUYCCKUC XAPAKTCPUCTUKHU, IMPUHIIUIL pa6OTI:I U MCPBI

6e3omacHoctu npu skcrutyaranun UC (YK-4, YK-9, OIIK-2, ITK-3, ITIK-6).
— CocraButb pykoBojcTBo nois3obareins (YK-2, YK-9, OIIK-6, IIK-2, [1K-3).

TuroBble TECTOBBIE 3aaHUS:

1. BeiOepuTe npaBuIbHYIO TIOCIEI0BATEIHHOCT 3TanoB co3aanus [10. (BeiOepure oquH
BapHaHT OTBETA)

a) aHaJu3 , IPOEKTHUpPOBaHUE, pa3paboTKa, TECTUPOBAHUE, COITPOBOXKACHUE
0) MpoeKTUpPOBaHKE, aHAIIN3, Pa3paboTKa, TECTUPOBAHUE , COIIPOBOXKICHUE
B) IPOEKTUPOBaHUE, pa3pab0OTKa, TECTUPOBAHKE, AHAJINU3 , COIIPOBOKICHHE
T') aHaIK3, pa3paboTKa, IPOEKTUPOBAHUE, TECTUPOBAHKE, COTIPOBOXKICHHE

2. Cornacuno I'OCT 19.102-77, B sTan: PazpaboTka nmporpaMmbl BXOJHUT:

a) [IporpammupoBaHue U OTJIaJKa IPOrPaMMBL.

b) Pa3paboTka miaHa MeponpusTHii o pa3paboTKe U BHEAPEHUIO POTPaMM.

B) Pa3zpaboTka nmporpaMMHBIX JOKYMEHTOB B COOTBETCTBHH ¢ TpeOoBaHusiMu ['OCT
19.101-77.

I') Pa3pabotka, corinacoBanue M yTBEp:KACHHUE MOPSIIKA U METOJIUKU UCIIBITAHUH.
1) KoppekTupoBka mporpamMmbl ¥ IPOrpaMMHOI TOKYMEHTALIMH 110 pe3yIbTaTaM
HCIIBITAaHU .

3. Cornacuo I'OCT 19.102-77, va ctagun 1.TexHndeckoe 3aJlaHHe BEIIOTHICTCS

a) [TocranoBka 3agaun. CO0p UCXOIHBIX MAaTEPUATIOB

0) YTouHeHHNe CTPYKTYPHI BXOJHBIX M BEIXOJHBIX TaHHBIX. [locTaHOBKA 3a1a4u.

B) C60p ncxoansix Marepuasnos, PazpaboTka aropurMa pemeHus 3a1a4u

r) Pa3pabotka ctpyktypsl, [loctanoBka 3agaun, COp HCXOIHBIX MaTepUaOB

1) ITocranoBka 3agaun, CO0p UCXOIHBIX MaTepuanoB, O6G0CHOBaHNE HEOOXOUMOCTH
MPOBEICHUST HAYYHO-HUCCIIEIOBATENECKAX paboT

4. T'OCT 19.001-77 orBeuaer 3a:
a) OO1mue MmooKeHUs

6) Bunel nporpamm

B) Craguu pa3paboTku

r) Obmue TpedboBaHMs

1) OCHOBHBIC HAITUCH

95. Banunanus —

a) o0ecreyeHne COOTBETCTBUS Pa3pabOTKK TPEOOBAHUSM €€ 3aKa3UUKOB
0) mpoBepKa MPaBIIILHOCTH TpaHC(HOpPMAIIHH TPOEKTA B KOJ| peain3aIiui
B) BBISIBJICHHE BCEX OIMMOOK
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96. Bepuduxanus —

a) obecrieueHre COOTBETCTBUS pa3pabOTKH TPeOOBAHUSAM €€ 3aKa3UNKOB

0) mpoBepKa MPaBUILHOCTH TpaHC(HOpMaIIUK MPOCKTA B IPOTpaMMy

B) JIEHCTBUA Ha KaXKIOW CTAIMM KU3HEHHOTO UKJIA C TIPOBEPKU U IMOATBEPKIACHUS
COOTBETCTBUS CTaHAapTaM

97. BHelllHrEe METPUKH IIPOJIYKTa:
a) METPUKHU HAIC)KHOCTHU

0) METPUKH pazmepa

B) METPUKHU CIOXKHOCTU

98. BHyTpeHHHE METPUKHU MPOTYKTa:
a) METPUKHU COMIPOBOKICHUS

0) METPUKH rOJTHOCTH

B) METPUKHU CTHJIS

99. K nmporieccy pazpabotku [1O oTHOCSTCS Cliemytonye mpoecchl:
a) COMPOBOXKICHUS

0) MPOEKTUPOBAHUE

B) SKCIUTyaTalUsl

') TECTUPOBAHUS

100. JocTym k cpenctBam TectupoBanus Visual Studio ocymectBisercs u3 ... (Bbioepure
OJIMH WJIM HECKOJIbKO BAPHAHTOB OTBETA)

a) O6o3peBaTtens TeCTOB

6) KomanHoi ctpoku

B) [Ipu nmocrpoennn npunoxxkenus yepe3 Team Build

r) Bee oTBeTHI BepHBI

Oo6uee uncno 3amanuii; 100

[Ipoxomnoii mopor: 60%

[TpoBepsieMble KOMITETEHITIN KOMILIEKCOM TecTOBBIX 3afanmii: YK-2, YK-3, YK-4, YK-9,
OIIK-2, OIIK-4, IIK-2, IIK-3, IIK-6

DK3aMeHAIMOHHbIE MATEPUAJIBI JIJIsI IPOMEKYTOUHOM aTTeCTANMM (IK3aMeH):

3ajaHNe HA TEOPETHYECKYIO YACTh:
[TporpamMMHBIii Ipo1iece, MporpaMMHOE OOecTIedeHHe: OIpeieIeHUe, CBOMCTRA.
[TonsiTue mporecca pa3pabOTKU MPOrPaMMHOT0 0OECTIeUeHUSI.
CoBeplIeHCTBOBaHHE —Tpolecca pa3paboTKH  MporpaMMmHoro obecrnedenus. Cranuu
IBOITIOITUH.
Monens nporecca pa3pabOTKH IPOrpaMMHOT0 obecrieueHus:: Gpas3bl U BUbI AE€ATEIbHOCTH.
Kackamgnast Moaenb pa3pabOTKu IPOrPaMMHOTO O0eCIIeUeHUSI.
CriupanbHas MOJIENb Pa3paboTKH MPOrPaMMHOT0 00eCTIeYeHusI.
VYnpasnenue TpeOGOBaHUSIMHU NPH PEATH3ALNH TPOTPAMMHOTO IpoIecca.
3angaua ynpaBieHHUs TpeOOBaHUSAMH K IPOrPaMMHOMY 00€CTIeUEHHIO.
Bunpl TpeboBaHMiA K MPOrpaMMHOMY 00€CTICUCHHUIO.

10. CpoiicTBa TpeOOBaHUil K IPOrpaMMHOMY 00ECIICUEHHIO.



11.
12.
13.
14.

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

22.
23.
24.
25.
26.

217.

28.
29.
30.
31.

32.

33.

34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
o1.

dopmanuzanus TpeOOBaHUH K IPOrpaMMHOMY 00ECTICUSHHIO.

OumOKy Mpu TOKYMEHTHPOBAHUU TPEOOBAHMI K TPOrPAMMHOMY 00ECIICUCHHIO.

[{ukn paboThl ¢ TpeOOBAHUSIMH K TPOTPAMMHOMY 00ECIIEYEHHUIO.

Metoasl 1 MOAENHN MPOrPaMMHONW MHKEHEPUU JUIsl OpPraHU3alMK MPOrpaMMHOIO IpoLecca.
CASE-cpencrsa.

D YHKIHUOHATBHO-OPUEHTUPOBAHHBIN MTOAXO0 PU PeAM3aLUU TPOrPaMMHOTO IIpoLiecca.
OOBEKTHO-OPUEHTUPOBAHHBIN OJXO/] IPU peaIn3aluy IPOrpaMMHOIO MIpoLecca.

bazoseie mogenn UML, npuMeHsiemble py peain3aluy IporpaMMHOTO IIpoLecca.
Kondurypannonsoe ynpasieHre Ipu peain3aliuyl MPOrpaMMHOTO IPOLecca.

OO0beKTbl KOHPUTYPALIMOHHOTO YIPABICHUS MPU pPeaTu3aluy IporpaMMHOro Mpolecca.
EnuHuip KOHQUTYpallMOHHOTO YIPABJICHUS MPU pealln3alliyl MPOrpaMMHOTO IpoLecca.
VYrpaBiaeHue BEPCUSAMH COCTaBHBIX KOH(MUTYypallMOHHBIX 0O0BekTOB. [loHsaTne "BeTku"
IIPOEKTA.

Ynpasnenue cOopkamu Mpu peaian3anuu nporpaMmmaoro mnpouecca. [Tonstue baseline.
[TpyHUIMIIBI KHOEPHETUKHU U X UCIOJIb30BaHUE MU IpoekTupoBanuu 110

[Toustue nmpoextupoBanus [10. Iransl u craauun npoexktupoBanus [10

Konuenmus TeXHOIOrnu KOMaHAHOH pa3paboTku nporpaMMmuoro obecneuenust MSF.
Mogenp ku3HeHHOro nukia pemeHuss MSF. da3bl 1 BeXU MHTETPUPOBAHHOTO MOAXOJA K
CO3/1aHUIO U BHEJPEHHUIO PEIICHUN.

Mognens xomann B MSF. Ponessie kiactepst MSF. PacnpeneneHue OTBETCTBEHHOCTHU
POJIEBBIX KJIACTEPOB.

MacmrabupoBanue komanapl MSF u coBMelieHne posieli B KoMaH e MPOeKTa.

VYrpanenue KoMIpomMuccaMu B TexHosioru MSF.

['ubkas meromosorus pazpadorku [10. 3naueHne ruOKoi pa3paboTKH.

[Mpunmuner  rubkoil  paspabotku.  PacmpocTpaHeHHBIE  METOJOJOTHH — Pa3pabOTKU
IPOrpPaMMHOT0 OOecTieueHusl, yJ0BJIETBOPSAIOIINE JAHHBIM PUHIIUIIAM.

ApxurekrypHoe npoexktupoBanue IIC. Mcnonb3oBanue auarpamm UML npu BBINOJIHEHMH
apXHUTEKTypHOTO IpoektupoBanus 11C.

Pa3paboTka npunoxenus. Ananu3 koaa. Metpuku koxaa. [IpodunnpoBanue u oleHUBaHHE
MPOU3BOJUTENBHOCTH MPHUIIOKEHHUS.

TexHonorun komangaHo# pazpabotku [IC. Mozgens M mpuMepHBIH COCTaB KOMAaHJbl MPH
KOJUIEKTUBHOM pa3padotke [10

Texnonorun komangHoi paspabotku IIC. JlecTpyKTHBHBIE M CO3UAATENbHBIE COYETAHUS
poJieil.

TexHonoruu komangHoU pazpadotku [1C. Mozens KoMaHIbI TIIaBHOTO MPOrpaMMHUCTa
Crangaptuzanys KauecTBa, 3aJa4a o0ecredyeHns: KayecTBa MporpaMMHOro 00ecriedeHHusl.
KomureTsl, HEMOCPEICTBEHHO CBSI3aHHbBIE ¢ Pa3pabOTKON MPOrpaMMHOT0 0OecreueHusl.
Metop1 oOecriedeHus KauecTBa IpOrpaMMHOTO 0OecTieueHusl.

[ToHsiTHE TECTUPOBAHUS MPOTPAMMHOTO 00ECTIEUSHH S, 0’KUIaEMOE TIOBEJICHUE TIPOTPAMMBI.
CriennanabHO 3aJJaHHBIE YCIOBUS 711 TECTUPOBAHMSI IPOTPAMMHOI0 00€CIIeUeHHUS.

Bunsl TecToB, KpUTEPUH U BUABI TECTUPOBAHUS IPOTPAMMHOTO 00ecrieueHMs..

TexHonorust MoayabHOTO TecTUpoBanus [10

PaGora ¢ ommbkamu, cpeactBa kKoHTposs omubok (bug tracking systems).

TexHonornu KOMaHIHON pa3pabOTKH MPOrPaMMHOI0 00eCIIeYeHHUS.

[Torsitue CMMI. Yposnu 3penoctu nporeccoB mo CMMI. O6nactu ycoBepiieHCTBOBAHUS.
O61ee onucanue "rudbkux" metonoB pazpadotku I10.

TexHonorus Scrum: ob1iee onucaHue, posiu, MPaKTHKH.

HoxymentupoBanue I1O: TpeOGoBanusa, coctaB | Kiaccudukamus MpoOrpaMMHON
nokymMmeHTtanuu. Jlokymentuposanue 110 Ha cTagusax AKU3HEHHOTO LIUKJIA

Buenpenue u skcruryatarus [10. Ucrounnku npo6iem npu BHeAperun [10

[ToHsiTHE MPOEKTUPOBAHUS. DTallbl U CTaIUU MTpoekTupoBanus [10



52.

53.

54.

55.
56.
S7.
58.

59.
60.

[IpoBenenue mNpPEANPOESKTHOrO oOcCIeAoBaHus mpeanpusTuii. Omnucanue HHOOMOTOKOB.
Ornpoc cOTpyIHUKOB NMPEAITPUATHS.

CTpyKTypHBIE TIOJICUCTEMBI IPOTPAMMHOM cUCTeMbl. DYHKIIMOHAIBHAS U 00eCTIeYHBAIOIIIAS
4acTh NPOTrPAMMHOM CUCTEMBI YIIPABJICHUS IPEANPUATHEM

OyHKIMOHATBHASI YacTh WH(OPMAIIMOHHON CHCTEMBI yIpaBlieHus npeanpustueM. [Topsmok
pelieHus 3a7ad Mo CO3JaHUI0 (YHKIMOHAIBHBIX MOJICUCTEM HH(GOPMALUOHHON CHCTEMBI
yIpaBiICHUS TPEANPUITUEM: OPTaHU3ALMOHHBIN ACTIEKT.

UudopmanmonHoe oOecrieueHre MPOrpaMMHON CHCTEMbI YIPABJICHUS MPEANPHUSITHEM.
[TpoexTrupoBanue 6a3 JAHHBIX IPOIPAMMHOI CUCTEMBI.

Texuuyeckoe obecrieueHue MNpoOrpaMMHOl  cucteMbl. TpebGoBaHHS K  KOMIUIEKCY
TEXHUUYECKUX CPEJICTB.

DyYHKIIMOHATILHO-OPUEHTUPOBAHHBIM ~ Moaxoa K mpoektupoBanuto  [10.  Ilpumep
MPUMEHEHUSI.

OOBEKTHO-OPUEHTUPOBAHHBIN MOX01 K MpoekTupoBanuto [10. [Ipumep npumeHeHUsI.
UML-monenu I10. Kanonnveckuii Habop auarpamm si3sika UML

Ocob6ennoctu n3oopaxkenus: auarpamm sizbika UML. IlpaBuna rpaduueckoro n3o0paxeHus
nuarpamum sizbika UML.

ITo Teopum 1 Ka)xa0ro Bompoca:

Ji1s mosty4eHus OlIeHKHU «yA0BJIETBOPUTENIbHO» HEOOXO0IUMO B 00IIEM PACKPBITh CYyTh BOIIPOCA.
Jlist TonydeHusl OLEHKH «XOPOII0» HEOOXOIMMO TOJHOCTBIO PACKPBITH CYyTh BOIpOCA H
OTpa3UTh KOHKPETHOE €T0 COJepIKaHHeE.

JIist ony4YeHusl OICHKU «OTJIMYHO» HEOOXOJMMO TMOKa3aTh TIIyOOKOE MPEACTaBICHUE IO
JAHHOMY BOIIPOCY, IPUBECTHU MPUMEPDI, IEMOHCTPUPYIOLIUE CYTh BOIpOCa.

3aganue Ha MNPAKTHYE€CKYIO YaCTh:

Jnist 3a1aHHOM TpeIMEeTHOM 001aCTH PEIIUTh CIeYIOIINe 3a1a4H:

1. BBINOTHUTH KpaTKOE CHCTEMHOE OINKCAaHUE TMPEAMETHON 00JacTH Ha ypoBHE Ou3Hec-
IpPOIIECCOB;  TMOCTPOMUTH  JAMArpaMMbl,  WUIIOCTPUPYIOIIME  O0JIACTh  NPUMEHEHUS
npoektupyemoi I10.

2. CdopmynupoBarh 1Lenb M HazHadeHue cosznanus [IO g aBTOMaTu3anuu
PAcCMOTPEHHBIX OU3HEC-TIPOLIECCOB.

3. CdopmynupoBarh (pyHKIIMOHAIbHBIE M HE(QYHKLIMOHAIbHbIE TPEOOBAaHUS K MpPOrpaMMe.
[TocTponTth KackagHy/CIUPAIbHYIO MOEIb IIPOrPaMMHOI0 IIpoIiecca.

4. CropoextupoBaTh  (DYHKIMOHAJIBHYIO CTPYKTYpy MpOrpaMMbl C  [PUMEHEHHEM
(GYHKIIMOHAIBbHO-OPUEHTUPOBAHHOTO U 00BEKTHO-OPUEHTHPOBAHHOTO TIOX0A.

5. CnpoexTtupoBath 06a3y 1aHHBIX, oOmIecucTeMHoe u crnenuansHoe [10.

Ilo MPaKTUICCKOMY 3aJaHUIO:

Jlst mosmydeHust OLIEHKHU «YOBJIETBOPUTEITHLHO» HEOOXOIUMO pelIuTh 3a1auu 1 — 3
J1J1st ToJTy4eHUs OIICHKHU «XOPOII0» HEOOXOUMO PemuTh 3a1aun 1 — 4
J1st mosmydeHust OLIEHKH «OTIIMYHO» HEOOXOIMMO PEIInTh 3a1aun 1 — 5

Hmozoean IK3AMEHAUUOHHAA OUEHKa onpedeJmemc;l KakK cpeOe apuquemuuec:coe

ouenok. Ilonyuennoe cpeonee okpyziaemcsa 00 daudxcaniuieco 4eno2o.

Hepeuenb Komnememmﬁ (lmcmu Komnemenuuu), npoeepaemoblx OUE€HOUHbIM

cpeocmeom: YK-2, YK-3, YK-4, YK-9, OIIK-2, OIIK-4, OIIK-6, I1K-2, IIK-3, ITK-6

4.2 MeToauueckue MaTepuaJbl, onpeaeasiolue Npoueaypbl OueHUBaHUs 3HAHMUH,

YMeHHIi, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTePU3YKOIIUX ITAMNbI
(popMupoBaHus KOMIETEeHIIHI



Memoouueckue pexomenoayuu, onpeoenawuwue npoueoypvl OUEHUBAHUA HA
IK3amene:

ITo Teopuu:

- JI71s1 mosryueHust OLIEHKH «yAOBJIETBOPUTEIIBHO» HEOOXOJUMO B O0ILEM PacKpbITh CyTh BOIPOCA.

- Jl7s mony4yeHHs OLEHKH «XOpOIIO» HEO0OXOAMMO MOJHOCTBIO PACKPHITh CYTh BOMpOCa H
OTpa3nUTb KOHKPETHOE €0 COACPKAHUE.

- JI1s MOMyYeHus OLEHKH «OTIMYHO» HEOOXOIUMO IMOKa3aTh TIyOOKOE NpEeACTaBICHUE IO
JAaHHOMY BOIIPOCY, IPUBECTHU IPUMEPBI, IEMOHCTPUPYIOIIUE CYTh BOIIPOCA.

ITo mpakTH4yecKoMy 3aJaHUIO:

- Jl71s1 mosryueHust OLIEHKH «yAOBJIETBOPUTENIbHO» HEOOXOAMMO peIInTh 3a1aun 1 — 3.

- J171s1 mosryueHHst OIIEHKH «XOPOII0» He0OXOAMMO PEeInTh 3anaun | — 4.

- J11s1 mosryueHust OLIEHKH «OTJIMYHO» HE0OXO0AUMO pelnTh 3agaun 1 — 5.

Memoouueckue pekomenoayuu, onpeoenarouiue npouedypvl OUeHUGAHUA MECMO8:

KpI/ITepI/II/I OLCHKHU YPOBHs OCBOCHUM MHAWKATOPAa KOMIICTCHIIMU

CteneHb OCBOCHUS [TporeHT OT MaKCUMaTbHO BO3MOXKHON CyMMBI 0aJlsioB
KOMIIETEHIIMH

He ocBoena 20

HU3KHUH 50

CpeaHUI 75

BBICOKHM 90

Memoouueckue  pexomenoauyuu,  onpeoenarouiue - NPoueoypbLl  OUEHUGAHUA
KOHmMPOJIbHBIX padom:

KoMIoHeHTOM TeKyIero KOHTPOJIS MO TUCIUTUIMHE SBISIOTCS TPU KOHTPOIbHBIE paOOThHI
B BUJIC IMCBMCHHOI'0 pCIICHUA KOMIIJICKCHBIX 33)121'—1/

Ha xoHTponbHOH paboTe KakIOMy CTYAEHTY Jaercs | KOMIUIEKCHas 3ajauva.
MakcuManbHOE KOJUYECTBO OalllIOB, KOTOPOE CTYJIEHTHI MOTYT TOJYYUTh 3a TMPaBUILHOE
perieHne KOMIUIEKCHOM 3a/1auu Ha KOHTPOJIBHOM paboTe, cocTaBisieT 2 Oasia.

Crynenu Bun 3apanus Konnuectso
ypOBHEH OaJioB
OCBOCHHUS
KOMIIETEHITHI
IToporosslii Konrponsnas padora Nel (@opmanuszanus tpedosanuii k [10) | 4-6
Kontponbnas padota No2 (TectupoBanue [10)
ba3oBbIit Konrpomnbnas padora Nel (©opmanuszanus tpebosanuii k [10) | 5-7
Kontponbnas padota No2 (TectupoBanue [10)
[MpoxsunyTeiit | Kontponsaas padora Nel (Popmanuszanus tpedosanuii k [10) | 8-10
Kontponbnas padota No2 (TectupoBanue [10)

Memoouueckue pekomenoauyuu, onpeoenawuiue npPoyeoypvl OUEHUBAHUA ONPOCA
6HEayOUmMoOpHo20  UHOUBUOYAIbHO20  YMEHUA  NPogeccuoHanbHO-0pUeHMUPOBAHHON
aumepamypol:

OueHouHble cpeacTBa Uil MHBAJIUAOB U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHIAUBUAYATBHBIX IICUXO()H3NIECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
370pOBbS IPEAOCTABISAETCS AOMOJHUTEIIBHOE BPEMS JIJIs MOJATOTOBKHA OTBETA HA AK3aMEHE;



— IIpH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00yUYEHUSI MHBAINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS TIPEAYCMATPUBACTCSI UCTIONB30BaHUE TEXHHUYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI
U MHBAJIUIOB TpOLEAypa OLCHUBAHUS pE3yJNbTaTOB OOyYEHHUs IO AMCUUIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oueHUBaHUS PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbsI 110 TUCIHIUTHHE TPEAyCMaTPUBACT NPEAOCTaBlIeHHEe HHPOPMAIIUU B
dopmax, aganTUpPOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIPUATHS WH(POPMAILIHN:

J1J1s1 T ¢ HApYIICHUSIME 3PCHHS

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU11 ¢ HApYIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOyyJaromuxcs.

5. IlepeyeHb y4yeOHOH JuTepaTypbl, HHPOPMALMOHHBIX PECYpCcOB H

TEXHOJIOT UM

5.1 OcHoBHasi IUTEpPaTypa:

1. Meroasl mporpaMMupoBaHHs : ydeOHO-MeToauueckoe mnocobue / aBTopel B. B.
[Tonkom3uu, A. H. Iloneraitkun, E. I1. JIlykamuk [u np.] ; MUHHUCTEpCTBO HAYKH W BBICHIETO
oOpazoBanus Poccuiickoit ®enepaunn, KyOaHCkHil rocyaapCcTBEHHBIM yHHBEPCHUTET. -
Kpacuomap : KyOanckuii rocymapctBeHHbIi yHHBepcuTeT, 2020. - 174 c. Pexum gocryma:
https://sibsutis.ru/upload/830/Programming_Methodes.pdf.

2. Kosnos, /1. B. Beenenue B mporpamMMHy0 WHXEHEpHIO : yueOHoe mocobue / JI. B.
KoznoB. — 3-e m3n. — MockBa, CapartoB : HMurepuer-YHuBepcuter WH(pOpMaIMOHHBIX
Texnonmornit (MHTYUT), At ITu Ap Menna, 2020. — 305 c.

3. Hoppep, I'. A. MeTomonorust mporpaMMHON HHXKEHepHUH : ydeOHoe mocobue / . A.
Hoppep. — Kpacnosipck : CHOMPCKUN TOCYIApCTBEHHBIN YHUBEPCUTET HAYKH W TEXHOJOTHMA
nMmenn akagemrka M.®@. Pemetnena, 2021. — 190 c.

JIyist OcBOEHUS TUCIUIUIMHBI MHBIUAMU U JTUIIAMH C OTPAaHHYEHHBIMHA BO3MOKHOCTSIMH
3I0POBbSI UMEIOTCSl M3JaHUSI B DJIGKTPOHHOM BHJEC B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMaXxX
«/lanvy u «FOpatim»y.

5.2 JlonoiHuTeIbHAS JINTEPATypa:

1. Toneraiikun, A. H. ConuanbHble U S5KOHOMHUYECKHE MH(DOPMAIIMOHHBIE CUCTEMBI: 3aKOHBI
(YHKIMOHUPOBAHUS U MPUHIUIIBI TOCTpoeHus : yued. mocooue / A. H. IToneraiikun ; Cuo.
roc. yH-T TeJIeKOMMYHHKaIui U uapopmaTuku. - HoBocubupck : Cubl'YTH, 2016. - 240 c.

2. CwmupHOB, A.A. TexHONOTHN MPOTPaMMHPOBAHUs : y4eOHO-TIpakTHYecKoe mocodue / A.A.
Cwmupsos, /[[.B. Xpunkos. - Mocksa : EBpazuiickuii oTKpbITBI HHCTUTYT, 2011. - 192 c. -
ISBN  978-5-374-00296-6 ; To ke  [DmekrponHbrii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=90777

3. 3yOkona, T.M. TexHonorus pa3pabOTKH MPOrpaMMHOT0 obecrieueHus : yaeOHoe mocodue /
T.M. 3yOkoBa ; MuHucTepcTBO 00pa3oBaHus W Hayku Poccuiickoir ®Denepanmw,
denepalibHOE TOCYJApCTBEHHOE OIOJKETHOE 00pa30BaTENbHOE YUPEXKJIECHUE BBICILIETO
oOpazoBanus «OpeHOyprckuii rocynapcTBeHHbIH yHUBepcuteT», Kadenpa mporpammHoro


https://sibsutis.ru/upload/830/Programming_Methodes.pdf

oOecrie4eHHsT BBHIYMCIUTEIILHON TEXHUKA M aBTOMATHU3UPOBAHHBIX CUCTEM. - OpeHOypr :
ory, 2017. - 469 c. : un. - bubnuorp.: c. 454-459. - ISBN 978-5-7410-1785-2 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=485553

4. ConoBbes, H. Cucrembl aBTOMaTH3alMU pa3pabOTKH MPOrpaMMHOTO oOecreueHus : yueoHoe
nocooue / H. ComoBweB, E.UepHompymoBa ; MUHUCTEpCTBO 00pa3oBaHUS W HAYKH
Poccuiickoii @enepanuu, denepalibHOe TOCyAapCTBEHHOE OMOKETHOE 00pa3oBaTelbHOE

YUpEKICHUE BBICIIIETO npodeccnoHaIBEHOTO 00pa3zoBaHus «OpeHOyprekwuii
roCyJapCTBEHHBIM yHUBepcuTeT». - OpenoOypr : OI'Y, 2012. - 191 c. : un., cxem., TaoiI. -
bubnworp.: c. 182-183. ; To xKe [D71eKTpOHHBII pecypcl]. -

URL: http://biblioclub.ru/index.php?page=book&id=270302
5. Homxenko, A.M. TexHomornu KOMaHIHOH pa3pabOTKH MPOTPaMMHOTO obOecredeHust
uHpopmannoHusix cucreM / A.W. JlomkeHko. - 2-e u3a., ucnpas. - Mocksa : HanonanbHbIi

Otxpeiteiiit YauBepcuter « MHTYUT», 2016. - 301 c. : cxem., ui. - bubmuorp. B kH. ; To ke
[DnexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428801

5.3. UnuTepHeT-pecypchbl, B TOM YHCJIe COBPeMEeHHbIe NMPo(ecCHOHAIbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CUCTEMbI, IEPHOAUYECKHE U3TAHUS

OcHoBHoI1 351ekTpoHHBIN pecypc — DYMK]/I na 6aze OCMIO KyoI'Y:
https://openedu.kubsu.ru/course/view.php?id=8990

Onexmponno-oubnuomeunwvle cucmemst (I5C):

IBC «FOPAWT» https://urait.ru/

9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvhvie b6aszvi OanubIx

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

2. ScienceDirect https://www.sciencedirect.com/

3. Xypnanst uzgarenncrsa Wiley https://onlinelibrary.wiley.com/
4,

5.

arwnhE

HayuyHas sneKktpoHHaa bubavorteka (HIB) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEIYIIUX 3aMaJHBIX HAYYHBIX )KYpHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHaoB HOUKOH http://archive.neicon.ru
6. HaumoHanbHasa 3n1eKTpoHHaa bubavoteka (mocTtynm K DIEKTpPOHHOW  OHOIHMOTEKe
muccepraiuii Poccuiickoit rocynapctBennoit ouonuorexu (PI'B) https://rusneb.ru/
7. [Mpe3npeHTckaa bubamoreka um. b.H. EabumHa https://www.prlib.ru/
8.  Bbasa aaHHbix CSD KeMbpuraKCKoro LieHTpa Kpuctanaorpapuyeckmx aaHHbix (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. Yuausepcurerckas nHpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HH@OPM&L}MOHHM@ CNpaeo4Hble CUCNIEMbL


http://biblioclub.ru/index.php?page=book&id=485553
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http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
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https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

1. Koncynwrant Ilmtoc - cripaBodHasi mpaBoBasi CUCTEMa (JIOCTYTI MO JIOKaJIbHOM CETH ¢
KOMIThIOTEPOB OUOTMOTEKN)

Pecypcuvl c60600H020 docmyna

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

2. AwmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEepCTBO HAyKH U BhICHIEro oOpasoBanus Poccuiickoit deneparnu
https://www.minobrnauki.gov.ru/;

4. denepanpubiii moptan "Poccuiickoe obpazoBanue"” http://www.edu.ru/;

5. Hudopmanunonnas cucrema "EquHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexius LudpoBeIX 00pa3oBaTeIbHbIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoext 'ocygapcTBEHHOro MHCTUTYTA pyccKkoro sizbika uMeHu A.C. [lymkuna
"OGpazoBanue Ha pycckoM' https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpPMaMOHHBIH opTan "Pycckwuii s3bIK" http://gramota.ru/;

9. Cuyx0a TeMaTHYECKUX TOJKOBBIX ClIOBapel http://www.glossary.ru/;

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

11. OO6pazoBarenbHbIN opTant "Yueda" http://www.ucheba.com/;

12. 3akoHonpoeKkT "O6 obpasoBaHuu B Poccuinckon Penepaummn". Bonpocskl 1 oTBeThl http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie 31ekmpoHHble 00pasosamenvHbvle U UHGopmayuortsie pecypcol Kyol'y
DnekTpoHHbIN KaTanor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas OubnnoTeka Tpy1oB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOIyIBHOTO AMHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

baza yueOHBIX MIaHOB, Yy4eOHO-METOAMYECKUX KOMILJIEKCOB, MyOIMKaluil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnuorteka nHGOPMAMOHHBIX PECYPCOB Kadeapbl HH(HOPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnexTpoHHBIH apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexkTpoHHBIE o0Opa3zoBaTelbHBIE pecypchl Kadeapbl HHGOPMAIUOHHBIX CUCTEM WU
TexHojoruii B oOpazoBanuum KyOI'Y u HayuHo-mertommueckoro »xypHana "LIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/
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6. Mertoanueckue YyKazaHusi JIA  O0Oy4YalOIIUXCH IO OCBOCHUIO
AUCHUILIMHBI (MOXYJIs1)

B ocBoeHun AMCHUIUIMHBI MHBAJIUAAMHU U JUIAMU C OIPAHUYEHHBIMU BO3MOXXKHOCTSIMH
3I0OpPOBBsl OOJBIIOE 3HAUEHHE WMEET HHIMBUIyalbHas yueOHas paboTa (KOHCYNbTallUu) —
JIOTIOJTHUTEIHFHOE pa3bsICHEHNE Y4eOHOT0 MaTepHara.

NnnuBuayanbHble KOHCYJBTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoOM,
CIOCOOCTBYIOIIMM HMHIWBHIyATU3alUd OOYYEHUSI U YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM U OOy4arolIMMCs HWHBIUIOM WM JIMIOM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. MaTtepuajJibHO-TEXHUYECKOE o0ecnevyeHue o JUCUMILIMHE (MOIYJII0)

7.1 llepeuyeHb HHPOPMATMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTH A


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
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/

IIOYTHI.

— IlpoBepka noMamHuX 3aJaHU U KOHCYJBTHPOBAaHUE IOCPEACTBOM JIIEKTPOHHOMU

— Hcnonp3oBaHue OJICKTPOHHBIX Hpe3eHTaHI/II\/JI Ipu MPOBCACHUU JICKITUOHHBIX 3aHIATHI

- Cucrema MOODLE

- [IpoBepka qoMamHuX 3agaHuii U KOHCYIbTHpoBaHue nocpeactsom JONC Kyol'y

7.2 IlepeyeHb JHMLEH3MOHHOTO U CBOOOJHO PACIPOCTPAHAEMOrO0 MPOTPAMMHOIO
of0ecreuyeHus

OpenOffice
Kommusrop C++
Oracle VirtualBox 6

VMware Workstation 16
Putty 0.76 nnu Kitty 0.76

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
@peitmBopk Django
Firefox, mo06as Bepcus
Putty, mo6ast 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 o0ecneyeHne Mo JUCUMILIMHE (MOYJII0)

No Bz paGot HanmMeHnoBaHue yueOHOM ayIUTOpUH, €€ OCHAIIEHHOCTh
000py1I0BaHHEM U TEXHUUYECKHUMH CPEJICTBAMU 00YUYEHUS
1. JIeK1MOHHBIE 3aHATHS | AyAUTOpUS, YKOMILUIEKTOBaHHAs CHEIUAIN3UPOBAaHHON
Me0EeJIbI0 ¥ TEXHUYECKUMU CPEJCTBAMHU 00yUEHUS
2. JlaGopartopHble 3aHATHS | AyAUTOpPHS, YKOMILUIEKTOBaHHAas CHEIMAIU3UPOBAaHHON
MeOeNnpl0 M TEXHHYECKUMH  CpEICTBaMU  OOydeHHs,
KOMIIBIOTEPaMH, IPOSKTOPOM, IPOTPaMMHBIM 00eCIIeUeHHEM
3. [IpakTuueckue 3ausATust | AyauTopusi, YKOMIUIEKTOBaHHAs CIIeLIMAJTM3UPOBAHHOMN



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

MeOeINbI0 U TEXHUYECKUMU CPEJICTBAMH O0YUCHUS

I'pynnossie
(MHIMBUyaTIbHBIE)
KOHCYJIbTAallu1

Aypuropusl, YKOMIIJIEKTOBAHHAS CIEeLUaIu3UPOBAHHON
MeOenpl0 M TEXHHYECKHMMH  CpEACTBaMH  OOydYeHHs,
KOMIIbIOTEPaMHM, MPOrpaMMHBIM 00ecliedeHneM

Texymuil ~ KOHTpOIIb,
IIPOMEKYTOYHAS
aTTecTanus

Aypauropus, YKOMIIJIEKTOBAHHAS CIIEHNAIN3UPOBAHHON
Mebenbl0 M TEXHHYECKHMMHU  CpeACTBaMU  OOydeHwus,
KOMIIBIOTEpaMH, IPOrpaMMHBIM 00eclieyeHHEM

CamocTrosTenpHas
paborta

Kabuner s caMocTosTenbHONM paOOThl, OCHAIEHHBIN
KOMITBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO MOJKIIOYEHUS K
cetn «JHTEpHET»,IPOrpaMMOIl DKPAaHHOIO YBEIUYEHUS U
00€eCHe4YeHHbI JOCTYNOM B 3JIEKTPOHHYIO HH(OPMAalKOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue omnpenaensercs OIIOIL.




