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Pabouas nporpamma aucuunianHbl « OCHOBBI 00JIauHBIX TEXHOJOTUID) COCTABIICHA B
COOTBETCTBHUH C (peepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
Bpiciero  oOpazoBanust (®PI'OC BO) mnmo HampaBieHHIO  MOATOTOBKHU
02.03.03 MaremaTtuueckoe obecrnieueHne u aJIMUHUACTPUPOBAHHE
UH(GOPMAIIMOHHBIX CUCTEM.

[Iporpammy cocTaBuiI(H):
A.A. llonynanos, noreHT kad. T, kaHa. TeXH., HAyK, JOIEHT

— ~ IOAIHCH

Pabouas nporpamma nqucturuinHbl «OCHOBBI 00JIAUHBIX TEXHOJIOTHI» YTBEpIKICHA
Ha 3acenaHuu Kadeapbl HHPOPMAIMOHHBIX TEXHOJIOTUH MPOoTOKoJ Nel6 ot «16»
mas 2023 r.

3aBeayromui kadeapont (pazpadoTunka —
y tenpoit (pasp ) V-
B. B. Iloakom3un B e

L{f"
o/ ITOJIITHACH

Pabouass mporpamMma oOcCykaeHa Ha 3acenaHud Kadeapbl HHPOPMaLUOHHBIX

TexHonorun npotokosa Nel6 ot «16» mas 2023 r.

3aBenyromuii kadeapon (BbITyCKarOmEen ~
aytouwmii kadeapoi (BbirycKaromei) e;//

B. B. [loakon3un

‘ / " nmommuch

VYTBepKIeHa Ha 3acelaHud y4eOHO-METOJIMYECKOM KoMuccuu (hakyapTeTa
KOMIIBIOTEPHBIX TEXHOJOTHWA W NPUKIAAHON MaTeMaTUKU NpoTokoa NeS ot «19»
Mmas 2023 r. ?
[Ipencenarens YMK dakynbreta
A. B. KoBaneHko

noAIucCh

PenieHseHTsI:

bernapsia M. E., 3aB. kadenpoii conpaibHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
quciumuine CK® OI'bOYBO «Poccuiickuii TOCyAapCTBEHHbIA YHUBEPCUTET
PaBOCYIUsS», KaH[. PU3.-MaT. HAYK, TOIEHT

Py6110B Cepreit EBrenseBud, kanauaaT GU3MKo-MaTeMaTUUECKUX HAYK, JOLICHT
kadeapel matemaTuueckoro mojaenupoanus ®I'bOY «Kyol'Vy»



1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

dopMHUpOBaHUE y CTYACHTOB HEOOXOJUMOro 00bEMa TEOPETUUECKHX U MPAKTUYECKHX
3HAaHUH O TEXHOJIOTUU OOJIAYHBIX BHIYMCICHUN, YMEHUN M HABBIKOB MPAKTUYECKON peamn3aliu
00JIaUYHBIX TEXHOJIOTHM, U3YYEHUU HHCTPYMEHTAIBHBIX CPEJCTB IaHHOM TEXHOJIOTHH.

1.2 3agauu U CHUILTHHEI

N3y4nTh OCHOBHBIE XapaKTEPUCTUKHU «OOJAUHBIX» TEXHOJIOTUM; OMpPENeIUTh OCHOBHBIC
OTIIMYHSI OT PEUICHW Ha OCHOBE CEPBEPHBIX TEXHOJIOTHI; OICHUTH MPEHMYIIECTBA U PHUCKH,
CBSI3aHHBIE C MCIIOJIb30BAaHUEM «OOJIAYHBIX» BHIYMCIICHUH, a TAK)KE MPEIIOCHUIKH 110 IEPEXO0.TY B
«0bnaunbie» HHPPACTPYKTYPHI U IO UCHOIB30BAHUIO «OOJAUYHBIX) CEPBUCOB.

1.3 MecTo AuCcUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctummuaa «OCHOBBI O0JIAYHBIX TEXHOJOTHI» OTHOCHTCS K «OO0s3aTenbHas 4acTh
broka 1 «/luctunauabl (MOyJH)» Y4eOHOTO IJIaHa.

1.4 IlepedyeHb MIAHMPYEMBbIX Pe3yJbTATOB O0Oy4YeHHsI MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenune paHHOW y4yeOHOM [AMCUUIUIMHBI HAmNpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJarouuXxcs CICAYIOIUX KOMIIETEHIIUN
OIIK-2 Cnoco0eH npuMeHSITH COBPEMEHHBbIH MaTeMaTHYeCKHUIl annapar, CBSI3aHHbIIi ¢
NpPOeKTHPOBaHHEeM, pa3padoTKoil, peaju3anueii M OIEHKO KayecTBa
NPOrpaMMHBIX TMPOAYKTOB M MNPOrPAMMHBIX KOMILJIEKCOB B Pa3JIN4YHbIX
00J1aCTSX YeJI0BeYeCKOil 1eATeTbHOCTH
H/I-3.0IIK-2 ApzymeHmupoeano npumeHsen Memoobl NPOeKmupoeanus, paypadomcku u
peanuzauuu NPOZPAMMHBIX NPOOYKMOE8 U NPOZPAMMHBIX KOMNIEKCOE 6
PA3MUUHBIX 001ACMAX Ue108€4eCKOU 0eameIbHOCHU
3Hamy: Bosmoorcnocmu cywecmeyroweti npoepammno-mexHu4eckou apxumeKmypul
Bosmooicnocmu  cospemennvlx U nepcneKmuHvlX  cpeocms  paspadomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPe0Cm8
Memodonozuu paspabomku npocpaMMHO20 obecneyeHus U MexHOA02UU
npOCPAMMUPOBAHUS
A3viku npoepammuposanus u pabomul ¢ 6a3amMu OGHHbHIX
Hnuempymenmeor u memoowt npoekmuposanus u ousaiina UC
Lenu u 3a0a4u npo8oOUMBbIX UCCTIeO08AHULL U PA3PAOOMOK
Memoowt u cpedcmea nIGHUPOBAHUS U OP2AHU3AYUU UCCTIEO08AHULL U
paspabomox
Memoowvl nposedenus SKcnepumeHmos u Haboenuil, 060oweHus u 0opabomku
ungopmayuu
ymemy: Buvipabamveieams eapuanmul peanuzayuu mpeoo8anuti
HUcnonvsoeams  cywecmeyrouue  munosvle — peuwlenus U wabloHb
NPOEKMUPOBAHUS NPOSPAMMHO20 0OeCcneyeHUs]
Bepuguyuposame cmpykmypy npozpammnozo kooa

8100embw: Paspabomka, usmenenue u coenacoeanue apxumeKmypvl HpOSPAMMHO2O
obecnedeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKIMOPOM NPOSPAMMHO20
obecneueHus

Paspabomxa cmpykxmyper npoepammnozo kooa UC

Bepugurkayus  cmpykmypsl  npocpammuozo  kooa HC  omHocumenvHo
apxumexmypol UC u mpebosanuii saxazyuxa k UC

Coop, obpabomka, aumanuz u 0000WeHUe pe3yTbMAmMo8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroujeli 001acmu 3HaHul



Jesamenvnocmy, HanpaeneHHas Ha peulenue 3a0a4 aHATUMU4ecKko20 xapakmepa,
npeononazanuux 6ublo0p U MHO2000pasue aKmyaibHuIX CHOCOO08 peuleHus
3a0ay

HJ[-4.0lIK-2 Wcnonb3yeT HMHCTPYMEHTAIbHbBIE, INPOrpaMMHBIE M amlapaTHbIE CpeAcTBa
M3MEpEeHUil 17151 OLIEHKU KayecTBa MPOrpaMMHOI0 00ecrieueHus

3Hamy: Bosmoorcnocmu  cospemennblx U NEPCHeKMUBHbIX  cpeocme  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX cCPedCcma
Memooonozuu paspabomxu HPoOSPAMMHO20 o0becneueHus U MmexHOI02UU
npOCPaAMMUPOBAHUS
A3biKU npocpammuposanus u pabomul ¢ 6a3aMu OAGHHBIX
Hnempymenmor u memoost eepughuxayuu cmpykmypbl Bpo2pamMmHO20 K0O0a
Memo0owst nposedenus IKCnepuUMeHmos u Habarodenutl, 060ouenus u 00pabomru
ungopmayuu

yMmemy: Hcnonvzoeams  cywecmgyiowue — munogvle  pewieHus U - wabiomsl
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHUs
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo memoovl ananuza HayyHoO-mMexHuYecKol uHgpopmayuu

gnaoemn'’ Paspabomra, usmenenue u coenacosanue apxumexkmypvl HpPOSPAMMHO20
obecneyenusi ¢ CUCMEMHbIM AHAIUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

Paspabomra cmpykmyper npoepammnozo kooa UC
Lesamenvrocmy, HanpasieHnas Ha peuleHue 3a0a4 AHaIUMmu4eckKko20 Xxapakmepad,
npeononazaruux 6vl00p U MH02000paszue aKmyaibHblX CHOCOO08 peuleHus:
3a0ay

OIIK-3 Cnoco0eH mpuMeHSITb cOBpeMeHHble MH(GOPMALMOHHbIE TEXHOJOTHH, B TOM

YyHcJe OTedYecTBeHHbIe, IIPHM CO3JaHMM IMPOrPaMMHBIX MPOAYKTOB H
NPOrPAMMHBIX KOMILIEKCOB PA3JIMYHOI0 HA3HAYECHUSA

H/I-1.0IIK-3 Apzymenmuposano npumensem cospemenHble uHgopmayuonnsle
MexXHOoN02UU, 6 MOM HUC/le OmeuecmeeHnble, npu CO30aAHUU NPOPAMMHBIX
nPOOYKMO6 U NPOPAMMHBIX KOMNIEKCO8 PA3IUYHO20 HAZHAYEHUA

3HamMy. Bosmooicnocmu - cospemennvlx U nepcneKmuHulX  cpeocms  paspadomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPe0Cm8
Memodonozuu paspabomku npocpamMmMHoco obecnedenus U MexHOI02UU
npoCpamMmMupo8anus
Memo0dsi u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becnedetus.
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos

ymems. 1Iposooums oyenxy u 060cHo8aHUE PEKOMEHOYeMbIX peuleHUll

enadems: IIpoexmuposeanue npoecpammHulx unmepgeticos
Coop, obpabomka, amanusz u o0bodOwenue pe3yibmamos >KCHePUMEHMO8 U
uccne0o8anull 8 coomeemcmayrweli 0oaacmu 3HaHUull
Leamenvrocmy, Hanpagniennas Ha peuieHue 3a0a4 aHATUMUYecK020 Xapakmepa,
npeononazaruux 6vloop U MH02000pa3ue aKmyalbHblX CHOco608 peuleHusl
3a0au

HJ[-2.0lIK-3 OpueHTUpyeTCs B COBPEMEHHBIX TMOJIOKECHUSIX W KOHIICTIIHUAX MPUKIATHOTO U
CHCTEMHOTI'0 IIPOrPAMMHOT0 00ECTIEYEHH S, ApXUTEKTYpPhl KOMITBIOTEPOB U CETeH
(B ToM umcie W TJIOOANBHBIX), TEXHOJIOTUU CO3JaHHUS U CONPOBOKICHUS
IIPOrpaMMHBIX ITPOJYKTOB U IPOIPAMMHBIX KOMILIEKCOB

3Hamy: Bosmooicnocmu  cospemennbix U NepcneKmueHvix  cpeocme  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu paspabomku npocpammHo20 obecneuenus U MexHOI02UU
npopammupoearus
Memoowi u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetisl



MemoOosl u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos

ymemo: Buvipabamuvieams éapuanmol peanruzayuu mpebosanuil
gnadems: Oyenka spemenu u mpyooemMKoCmu peanu3ayuu mpebosanutl K npocpammHOMY
obecneuenuio

Oyenka u coenacosanue CpoKos blNOJIHEHUsI NOCMABLEHHbIX 3a0aY
IIpoexmuposanue npocpammHuix uHmepgeucos
Coop, obpabomxka, anaiuz u 0000weHUe pe3yIbMaAmo8 3KCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHUlL
Jeamenvrocmy, HanpasieHHAs HA peuleHue 3a0a4 AHATUMUYecK020 Xxapakmepa,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHuIX Cnoco608 peuleHusl
3a0ay

IK-2 Crnoco0eH omnpenejiTb CTPYKTYPY NPOrpaMMHOIO o0ecneyeHHsl, MeTOAbI U

CpelCTBa €ro TNPOEKTHPOBAHUSI Ha OCHOBe Tpe0OBaHHII ¢ Yy4eTOM
CYHIECTBYIOIIHMX OTPAHUYEHUI

HJ/[-11IK-2  Paspabamovieaem KOHUERWUIO U aApXUMEKMYPY HPOZPAMMHOU CUCHIEMDbL, ee
QyHKyuOHAIBHBIE 603MONCHOCIU U 1I02UKY PadOmbl, Oelaem gblO0p cpeocme
NPOEKMUPOBAHUA U pealu3ayuu Ha OCHOGe mMpPePoBaAHUIl C Yy4Uemom
CyuLecmeyrouiux 02panuydeHul

3Hamy: Memodonozuu u mexnonro2uu nPOEKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Ipunyuner nocmpoenus apxumexkmypvl NpOSPAMMHO20 obecneyenus U GuUobl
apxumexmypul NPOCPAMMHO20 0becnedets
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHO20 0becnedets.
Memoost u cpedcmea NIAHUPOBAHUS U OP2AHU3AYUU UCCAEO08AHUNL U
paspabomox

ymemy: Buipabamvisame sapuanmul peanuzayuu mpebosanuii
IIpo6ooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX pelleHUll
Ilpumenamos  memoovl U  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMepPpelico8

8100embn: Paspabomra, usmenenue u coenacosamue apxXumexmypvl NnpocpPaAMMHO2O
obecnevenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

HeamenvHocmy, HanpasieHHas HA peuleHue 3a0a4 AHATUMUYECK020 Xapakmepa,
NPeononazanuux 6ublO0p U MHO2000pasue aKmyaibHbIX CnOCoO08 peuleHus
3a0ay

HJI-2.1IK-2 Cnocoben ucnonv3oeamsv 3HAHUA O 0A306bIX NPUHUUNAX OPZAHUZAUUU U
0CHOBHbIX Imanax npoekmuposanus HC

3HaMb: Ipunyunvl nocmpoerust apxumexkmypvl npOSPAMMHOZ0 0becneyuenus u Guobl
aApXuUmeKmypol npOcPAMMHO20 0becnedenus
Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHO20 0becnedeHus
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos
Hucmpymenmoi u memoOowi npoekmuposanus u ousatina MC
HUncmpymenmol u memoOowl gepughuxayuu cmpykmypuvl BPOSPAMMHO20 KOOd
Lenu u 3a0auu npo6oOUMBIX UCCTIEO08AHULL U PA3PAOOMOK
Memoovl u cpeocmea NAAHUPOBAHUS U  OPeAHU3AYUU UCCIEO08AHUL U
paspabomox

ymems: IIpo6ooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX pelleHUll
Hcnonvzoeams  cywecmsylowue  munosvie  peuieHus U uWabloHbl
NPOEKMUpOBAHUs: NPOSPAMMHO20 0Decnedenus
Ilpumensams  mMemoovl U  cpedcmea  NPOEKMUPOBAHUSA — NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDECo8

enaoems: Oyenka spemeHu U mpyooemMKoCmu peanusayuy mpebosanuti K nPpoepammHOMY
obecneuenuro



HJT-3.11K-2

3Hamv.

YyMemy:

glademo:

Cocnacosanue  mpebosanuti K  NPOSPAMMHOMY  OOecneyeHuro ¢
3aUHMEPeCco8aHHbIMU CMOPOHAMU

IIpoexmupoeanue npoepammHulx unmepgeticos

Paspabomra cmpykmypul npoepammnozo kooa UC

Jesamenvrocmy, HanpaeneHHAs Ha peulerue 3a0a4 AHATUMUYEecKo20 Xapaxkmepa,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHUs
3a0ay

Hcrnonb3yeT METOHONOTHU  pa3padOTKH  MPOTPAMMHOTO OOECHedeHus |
TEXHOJIOTHH MPOTPaMMHUPOBAHUS, METOIOJIOTUHU U TEXHOJIOTHH POEKTUPOBAHUS
W WCTHONB30BaHUS 0a3 JaHHBIX, METOJBI M CPEICTBA NPOSKTUPOBAHUS
MPOrpaMMHBIX ~ HUHTEp(EHcoB, MPUHLUIBI  MOCTPOCHHUS  ApXUTEKTYpPbI
MIPOrpaMMHOTO 00€eCTIeueHUs

Bosmooicnocmu cywecmayroweti npocpammHo-mexHu4eckol apxumexmypul
Memooonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIb308AHUA OA3 OAHHBIX
Ipunyunsr nocmpoenusi apxumexmypovl NPOSPAMMHO20 0DecneyeHus U 6uUobl
apxXumeKmypbul npoO2PAMMHO20 0becnedeHus

Memo0dsi u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becnedetis

Memoowl u cpedcmea npoexmuposanus 6a3 OGHHLIX

MemoOst u cpedcmea npoekmuposanusi NPOSPAMMHBIX UHmMeppeticos
Hucmpymenmoi u memoosi npoekmuposanusi u ousatina UC

Hnempymenmol u memoost eepughuxayuu cmpykmypbi npocpamMmmHo20 K00a
Memoovl u cpedcmea NIAHUPOBAHUS U OP2AHUAYUU UCCIE008AHUN U
paspabomox

Buipabamvieame eapuanmul peanuzayuu mpebosanuii

HUcnonvsoeams  cywecmsyowue  munogvle — peulenus U UWAOIOHb
NPOEKMUpOBAHUsI NPOZPAMMHO20 0Decnedenus

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS  NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelCco8
Paspabomxa, usmenenue u coenacoeaHue apxumexmypvl NpOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO0
obecneuenus

IIpoexmuposanue npocpammHuix uHmepghelcos

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Heamenvrocmy, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYeCK020 Xapakmepa,
npeononazanuux 6vl00p U MH02000pazue aKmyaibHblX CHOCOO08 peuleHus:
3a0ay

IK-3 Cnoco0eH NPHMEHSITH COBPeMEHHbIe HH(OPMALMOHHBbIC TEXHOJIOTHM NPH
NPOECKTHPOBAHUM, PeaJIM3ALMH, OLleHKe Ka4ecTBAa U aHaJu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKHUX MoJeJeil H(MIM) NPOrpaMMHOro odecredeHus AJIsi peleHust
3aa4 B Pa3JIMYHBIX NPeAMeTHBIX 00J1acTAX

HJT-1.1TK-3

3HAMb.

Hcnonv3zyem coepemenHble peuwieHus U MeXHOA02UU NPOEKMUPOBAHUA NPU
paspadomke npozpammnozo odecneuenus

Bosmooicnocmu  cospemennbix U nepcneKmuHblX  cpeocme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCcma

Memooonozuu  pazpabomku npocpammHo20 obecneduenus U MexHON0UlU
NpOCPaAMMUPOBAHUS

Ipunyuner nocmpoenus apxumexkmypvl NpOSPAMMHO20 obecneuenus U Guobl
apxumexmypul NPOCPAMMHO20 0becnedetus.

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHmMepghelcos

A3viKku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX

Hucmpymenmoi u memoOowi npoekmupoganus u ousatina MC

Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL



ymemy:

gnaoems:

IIK-5

Cospemennvie CmpyKmypHble sA3bIKU NPOSPAMMUPOBAHUS

Memoowst ananuza u 0606weHUs OMedecm8eHH020 U MeHCOVHAPOOHO20 ONbIMA 8

coomeemcmayroweli 0oaacmu UCCie008aHUlL

Buipabamueisamv eapuanmer peanuzayuu mpebosanuti

Koouposamv na sazvixax npocpammuposarus

Bepuguyuposamv cmpyxmypy npoepammnoco kooa

Paszpabomxa, usmenenue u coenacosanue apxumekmypbl NpPOSPAMMHOSO

obecnedenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20

obecneyenus

IIpoexmuposanue npoecpammuvlx unmepgeticos

Paszpabomxa cmpykmypol npoepammrnoco kooa UC

Bepugurxayus  cmpyxmypot  npoepammuoco  koda HC  omnocumenvho

apxumexmypwol UC u mpebosanuti saxasuuxa k UC

Yempanenue obnapysicennvix Hecoomeemcmaeuil
Cnoco0eH  WCMOJIb30BATH  OCHOBHBbIE  KOHIENTYAJIbHbIe  MOJIOMKEHHS
(pYHKUHMOHAIBLHOTO, JIOTHYECKOro, 00bEKTHO-OPUEHTHPOBAHHOTO "
BU3YaJbHOI0 HANIPABJIEHH I IPOrPaMMHUPOBAHUSI, METO/IbI, CIIOCOOBI M CPeACTBA
Pa3padoTKu MPorpaMM B paMKax 3THX HaNpaBJeHUH

H/I-1.IIK-5  /lemoucmpupyem cnOCOOHOCMb aHANU3A NPEOMEMHOU odnacmu U

3HAmys.

ymemn.

graoems:

mpeobosanuil K UHGOPMAYUOHHOU cucmeMme ¢ UCNOIb308AHUEM OCHOBHBIX
KOHUENnmMyanbHbIX ROJIOHCEHUI (PYHKUUOHATIbHO20, 102UHeCK020, 00beKMHO-
OpUEHMUPOBAHHO20 U GU3YATLHO20 HANPABIEHUL RPOZPAMMUPOBAHUS
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYVIEU, WAOIOHbL, KIACCH
00bEeKmMOo8, UCNOIb3YeMble NPU PaA3padboOmKe NpocPaAmMMHO20 0becnedeHus
Boszmoosrcnocmu UC

Cospemennvie 06beKMHO-0PUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0606wieHUs 0OmMeuecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayrowel 001acmu Uccie008aHull

Memoovl u cpeocmea NAAHUPOBAHUS U  OPSAHU3AYUU UCCTeO08AHULL U
paspabomox

Memo0owsi nposedenus IKcnepumMenmos u HabarooeHut, 0600uenus u 0opabomxu
uHgopmayuu

IIposooums ananusz ucnonnenusi mpebosanuil

Buvipabamuvieams éapuanmul pearuzayuu mpebosanuii

Tpumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu

Ananuz  8o3modchocmell  pearusayuu - mpebosaHuti K - NPOSPAMMHOMY
obecneuenuio

Oyenka u coenacosanue cpoko8 8biNOJHeHUs NOCIMABIEHHbIX 3A0aY
IIpoexmuposanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Coop, obpabomka, aumanuz u 0000wWeHUe NepPedo8o20 OMeYeCMBeHHO20 U
MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouiell 001acmu Ucc1e008anull
Iloozomoseka npeonoxcenuti 0Nk COCMAGNEHUs. NIAHO8 U MemoOUdecKux
npocpamMm UCCIe008aHUll U pa3pabomox, NPAKMUYecKUx pPeKoMeHOayutl no
UCNOTIHEHUIO UX Pe3YbIamos

Heamenvrocms, HanpasieHHas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHuIX CHOCOO08 peuleHus
3a0ay

HJI-3.1IK-5 ApPryMEHTHpPOBAHO BBIOMPAET METOJbI, CIIOCOOBI M CpEACTBa pa3paboTKH

IporpaMM  Ha  OCHOBE  OCHOBHBIX  KOHUENTYAJIbHBIX  IOJIOKEHUI
(YHKIIMOHATIBHOTO, JIOTHYECKOT0, 00bEKTHO-OPUEHTHPOBAHHOTO U BU3YaJIbHOTO
HaIlpaBJICHU TPOrpaMMHUPOBAHUS



3Hamo.

yMemy:
glademo:

Boszmooxcnocmu cywecmeyrowel npoepamMmMHO-MeXHUYECKoU apXumeKmypol
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WADIOHbL, KIACCH
00bEeKMOo8, UCNOIb3YeMble NPU PA3PAOOMKe NPOZPAMMHO20 0OecnedeHUs
Memoovl u cpedcmea npoekmupo8anus. NPOSPAMMHBIX UHMepghelicos

AH3viku npoepammuposarus u pabomol ¢ bazamu OAHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC

CospemeHtvie 00bEeKMHO-0PUESHMUPOBAHHDBLE S3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0600wjeHUs OMeyecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA
6 coomeemcmsyoujeti 001acmu UCCie008anUll

Memoovl u cpedcmeéa NIAHUPOBAHUSI U OP2AHU3AYUU UCCIEO08AHUU U
paspabomox

Memo0owsi nposedenusi IKCnepuUMeHmo8 u Habarodenull, 060ouenus u 00pabomku
ungopmayuu

Buipabamuvieams éapuanmul peanruzayuu mpebosanuii

Ananuz  803modCHOCmel  peanuzayuu  mpebosamuti K - NPOSPAMMHOMY
obecneyenuio

Oyenka pemenu u mpyooemMKoOCmu peanuzayuu mpebosanuii K npocpammHOMYy
obecneyenuio

IIpoexmuposanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Iloocomoska npeonodicenuii O0nsi COCMABNEHUSL NAAHO8 U MemOOUHEeCKUX
npocpamMm Uccied08anuil U pa3pabomox, NPaKmuyeckux peKoMeHOoayuil no
UCNOTHEHUIO UX Pe3YIbmamos

Heamenvrocmy, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYecKo20 Xapakmepd,
Npeononazanuux 6vloop U MHO2000pasue aKmyaibHbIX CNoCc0008 peuleHUs.
3a0ay

ITK-6 Cnoco0eH HCHOJb30BATh COBPEMEHHbIE MeTOAbl Pa3palOTKH NMPOrpaMMHBIX
CHCTEM U peajin3aliui KOHKPETHBIX aJIrOPUTMOB MATEMATUYECKHX MojieJieil Ha
0aze f3BIKOB NPOrpaMMHMpPOBaHMs, 0a3 JAHHBIX M MAKETOB MPHKJIAIHBIX
nporpamMmm

HJI-1.1TK-6

3HAMmMb.

ymemy:

81a0emn:

Hcnonvzyem cospemennvle uncmpymenmanbHvle cpeocmea paspadbomku o6a3
OAHHBIX, NPUKIAOHO20 RPOZPAMMHO20 0DECneUeHUs U CUCeEM PA3ZNUYHO20
GPYHKUUOHAIbHO20 HA3HAYEHUA

Bosmoorcnocmu  cospemennbix U NEePCHEKMUBHbIX CPeOCm8  pa3pabomku
NPOCPAMMHBIX RPOOYKMOS, MEXHUYECKUX CPEOCME

Memooonoecuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUSA OA3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYAel, WAOIOHbL, KIACCH
00bEeKmMo8, UCNOIb3YeMble NPU PA3PaAdbOmMKe NPOZPAMMHO20 0becnedeHUs
Memo0dsl u cpedcmea npoexmuposanusi 6a3 OAHHHIX

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos

A3biKu npoepammuposanus u pabomul ¢ 6a3aMu OAGHHBIX

Hucmpymenmor u memoowt npoexmuposanusi u ousaiina MC

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0606uieHUs 0Ome4ecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmeyiowel 001acmu Uccie008aHul

Ilpumensms ~ mMemoovl U cpedcmea  NPOEeKMUPOBAHUS — NPOSPAMMHOLO
obecnedenusi, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMepelicos
Koouposamv na sizvikax npoepammuposanus

IIpoexmuposanue 6a3 0aHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Yempanenue obuapysicennvix Hecoomeemcemaeuti



HJT-2.TTK-6

3HAMb.

ymemy:

grnaoems:

HJ1-3.1TK-6

3Hamo.

ymemy:

glademo:

Hesamenvrocmos, HanpagieHnas HA peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6ublo0p U MHO2000pasue aKmyaibHuIX CHOCOO08 peuleHus
3a0ay

Jemoncmpupyem 3Hanus memooos, mexuHoa02uil u cpeocme papadomku
NPOCPAMMHBIX  CUCHIEM U  Peanu3auyuu  KOHKPEMHbIX  al120pUmMMO8
Mamemamuyeckux mooeneil Ha 0aze A3BIKOE NPOZPAMMUDPOBAHUA, a3
OAHHBIX U NAKEM 08 NPUKIAOHBIX HPOZPAMM

Bosmooicnocmu  cospemennbix U NEePCHeKMUBHbIX CPpeoCms  pa3pabomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCME

Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUA OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WADIOHbl, KIACChl
00bEeKmMo8, UCNOab3YeMble NPU Pa3padbomKe npocPamMmHO20 0becnedeHus
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMePDelicos
HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC

CospemeHnvie 00bEeKMHO-0PUEHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606weHUss OMedeCMBEeHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayrowel 001acmu Uccied08aHul

Hcnonvzoeams  cywecmeyrowue — munogvle  pewileHuss U UWAOIOHbL
NPOEKMUPOBAHUSI NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ mMemoovl U  cpedcmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOZ0
obecneuenus, Cmpykmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPelCco8
Koouposamv na szvikax npoepammuposanus

Ananuz  603modcHocmell  pearusayuu  mpebosaHuti K - NPOSPAMMHOMY
obecneyenuio

OyeHka u coenaco8anue cpoko8 8bINOJIHEeHUs NOCHABIEHHBIX 3A0ay
Yempanenue obuapysicennvix Hecoomeemcmeuil

Jesmenvrocmos, HanpagieHnas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6vlO0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHUs
3a0au

[IpuMmeHsIeT COBpEMEHHBIE TPHEMBI pabOThl €  HHCTPYMEHTAIbHBIMU
CpeICTBaMH, TMOAACPKUBAIOIIUMU CO3JaHHE MPOTPAMMHBIX MPOAYKTOB U
MPOrPaMMHBIX KOMIUIEKCOB Ha 0a3e SI3bIKOB MPOTPaMMHPOBaHMS, 0a3 JaHHBIX U
MaKETOB MPUKJIAJHBIX MPOrPaMM

Bosmoorcnocmu  cospemennblx U NEepCREKMuHbIX  cpedcme  pazpabomiu
NPOCPAMMHBIX RPOOYKMOS, MEXHUYECKUX CPEOCME

Memooonoecuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUSA OA3 OAHHBIX
Tunosvie pewienus, OUOTUOMEKU NPOSPAMMHBIX MOOYIel, WAOIOHbL, KIACCbL
00bEeKmMo8, UCNOIb3YeMble NPU PA3PaAdbOmMKe NPOZPAMMHO20 0becnedeHUs
Memo0dsl u cpedcmea npoexmuposanusi 6a3 OAHHHIX

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos

A3biKu npoepammuposanus u pabomul ¢ 6a3aMu OAGHHBIX

Hucmpymenmor u memoowt npoexmuposanusi u ousaiina MC

Ochogbl co8peMeHHbIX cucmem ynpagieHus 6a3amu OaHHbIX

CospemeHnvie 006beKMHO-0PUESHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0600wjeHUs OMeyecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA
6 coomeemcmsyoujeti 001acmu UCcie008anull

Ilpumensams ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUS  NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDelCco8
Koouposamye na sazvikax npoepammuposanus

Ilpoexmuposarnue 6a3 OanHbIX

Yempanenue obuapysicennvix Hecoomeemcemeui



Jesamenvrocmo, HanpasieHHAs HA peuleHue 3a0a4 AHATUMU4YecKo20 Xxapakmepad,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHuIX Cnoco608 peuleHusl

3a0auy

2. CTpyKTypa M cofepKaHue U CHUILTHHbI
2.1 Pacnpenesienne TPYA0EMKOCTH JMCHUIIMHBI 110 BUJAaM padoT
O6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue

10 BUgamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

CemecTpnl
Buj y4eoHoii pa6oThl Beero (4acel)
4acoB |
KonraktHas paboTa, B TOM YHcCJIe: 57,2 | 57,2
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHsATUS JEKIIMOHHOTO TUIIA 16 16
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHsI)
HNuas koHTaKkTHasi padora: 7,2 7,2
KonTpons camoctositensHoi padotsl (KCP) 7 7
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 50,8 | 50,8
Kypcosas paboma
IIpopabomxka yuebnoeo (meopemuueckozo)
Mamepuana
Buinonnenue unousuoyanvhvix 3a0anutl
(noocomoska coobujenul, npezeHmayuii)
Peghepam
[ToaroToBka K TEKYIIEMY KOHTPOJIIO
KonTpoJisb:
[ToaroroBka K 3K3amMeHy
qac. 108 108
B TOM YHCJe
O01as Tpy10eMKOCTh KOHTAKTHasA 57,2 | 57,2
pabdora
3a4. el. 3 3

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenne BuaoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Pa3nensl (TeMbl) TUCIUILIMHBL, H3y4aeMble B 7 ceMecTpe

KoJsnyecTBO YyacoB

Bueayn

. HTOPHA
Ne HaumeHoBaHue pa3jieioB (Tem) Beero AynurtopHas paéora .

padoTta

J I3 JIP CPC

1 2 4 5 6 7
1. | BBeneHue B 061a4HbIE TEXHOJIOTUH 2 - 4 6
2. | Beb6-cimyxO0bI B 06ake 2 - 4 6
3. | MS Windows Azure SDK 2 - 4 6
4. | Inarpopma Microsoft .Net Services 2 - 4 6
5. | Beenenne B SQL Azure 2 - 4 6




KoJun4yecTBO 4acoB
Bueayn
. UTOpHA
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora o
padorta
J 3 JIp CPC
1 2 3 4 5 6 7
0. | O6naunas miatdopma Microsoft Azure 2 - 4 6
7. | O6naunas miatdopma Yandex Cloud 2 - 4 6
8. Oobunaynas miatdopma Google Cloud 2 - 6 2,8
HUTOI'O no pa3aenam aAuCHUNIHHBI 100,8 16 - 34 50,8
Kontpousb camocrostensHOM pabotsl (KCP) 7
[Tpomexyrounas arrectauust (MKP) 0,2
[ToaroToBka K TEKyleMmy KOHTPOJIIO
OO0uasi TPy10€eMKOCTh MO TUCHUIIIIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenlbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
Ne HanmenoBaHnue pa3snesia (TeMbl) Copepsxanue pa3jesa (TeMbl) TeKylIero
KOHTPOJISt
1 2 3 4
CueHnapuu HCITOJIE30BaHMS, moIpoOHOe 1P
1. BBenenue B 00auHbIE€ TEXHOJIOTHI paccMoTpeHHe BO3MOKHOCTEH, myOauKanus 3a)1ar’11/1
MIPHIIOKEHUH B 00JIaKe
PaccmoTtpenue HEKOTOPBIX H3 BeO-CITy X0, TIp
2. Be6-cimyx0b1 B 00Omake MIPEOCTABIIIEMBIX KOHIIEMIUEH 00IaYHBIX sa ar’m
BBIYHCIICHUI A
Ocuosuble BosMoxkHoctH MS Windows Azure SDK
. JIP,
3. | MS Windows Azure SDK Juisi  pa3pabOTKH, pPa3BEepThIBAHHUS M YHPABICHHS sanam
MacITabupyeMbIX CEpBUCOB A
3HaKOMCTBO ¢ TexHojorusmu Microsoft NET
. . . N JIP,
4. ITnardopma Microsoft .Net Services | Services mo peanqu3anydyd BO3MOKHOCTESH 00pabOTKU sazasH
IAHHBIX B 00IaKe
3HAKOMCTBO C PENSIUOHHBIM «0OJaYHBIMY CEPBUCOM P
5. Bgenenne B SQL Azure ynpasieHus 6aszamu ganHsIx (RDBMS), cozganHbIM 3az[a;ﬂ/1
Ha 0a3e TexHojorui SQL Server
OCHOBHBIE BO3MOXHOCTH I1aThopMbl. PazpaboTtka u
. N . JIP,
6. O6naunas watdopma Microsoft Azure BBITIOJIHEHHE TPUIIOKeHui B obiaake MS Windows -
Azure
OcHOBHBIE BO3MOKHOCTH I1aTdopMbl. PazpaboTka u JIP
7. O6naunas wargopma Yandex Cloud N pop P i
BBINOJIHEHNE PIIOKEHuU# B 001ake Yandex Cloud 3aa4n
OCHOBHEIE BO3MOKHOCTH I1aTGopMEl. Pa3zpaboTka u JIP
8. O6naunas warpopma Google Cloud N (bop p i
BBINOJIHEHNE NIPIIIOKEHUH B 001ake Google Cloud 3aa4n

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewienue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.



https://azure.microsoft.com/ru-ru/
https://azure.microsoft.com/ru-ru/

IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, O - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewienue 3aoau.

2.3.3 JlaGopaTopHble 3aHATHS

®opma

Ne HaunmenoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1adopaTopHbIX padoT TeKylIero

KOHTPOJISI
1 2 3 4
1. BBeaenue B 001auHbIe TEXHOJIOTHH JlaGoparopHas pabota Nel. OT[JI;:; o
2. | Beb-cityx0bl B 00Make JlaGoparophas pabora Ne2. OT[;;; o
3. MS Windows Azure SDK JlaGoparophas pabora Ne3. OTLJI;:; o
4. ITnardopma Microsoft .Net Services JlaboparopHas pabota N4, OT[JI%I o
5. Beenenue B SQL Azure JlaGoparopnas pabora Ne5. OT‘}ET, fo
6. O6naunas wiarpopma Microsoft Azure JlaGoparopHas pabota Ne6. OTI){_[GIT, 1o
7. O6aunas wiarpopma Yandex Cloud JlaGoparopnas pabora Ne7. OTI){_[GIT, 1o
8. O6naunas wiarpopma Google Cloud JlaGoparopnas pabota Ne§. OTI){_[GIT, 1o

IHpumeuanue: JIP — omuem/3auwpuma nrabopamopuoi pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —

mecmupogarue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
Y4eOHbIM MJIAHOM HE MPEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUECHUS TUCIIUILTAHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenue Mertoanyeckie ykKa3zaHHUsl 110 OpraHW3alMd CaMOCTOSTELHOU
TEOPETUYECKOTO paboThI CTY/ICHTOB, YTBEPI)KJCHHbIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

2 Pertenne 3amau

Mertoanueckie yka3zaHUs 110 OpraHU3alMd CaMOCTOSTENbHOU
paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
uH(pOPMAIMOHHBIX TeXHoJorui, mporokoa Nel ot 30.08.2019

YyeOHO-MeTOANYECKUE

MaTcepuajibl IJIA CaMOCTOSTEIbHOM pa6OTLI 06yqa101u1/1xc;1 n3

YKClia MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnsiorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B mIeyaTHou popme Ha

sI3bIKe bpaiis.



https://azure.microsoft.com/ru-ru/

JUist TUT1 ¢ HApYIIESHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

B cootBerctBum ¢ tpedoanusmMu @I'OC B mporpamma JTUCHHUILIMHBI PEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKIMA € HUCIOIb30BAHUEM MYJIBTUMEJUNHBIX TEXHOJOIMM; METOJ MalblX TIpymn, pa3dop
NPAaKTUYECKUX 3a/1a4 U KEeHCOoB.

ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU!

— TexHomorus KOMMYHHMKAaTHBHOTO OOy4eHHMs — HampaBieHa Ha (OpPMHUPOBaHHE
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBIseTCA 0a30BOM, HEOOXOAUMON IS
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YEeHHUS — MpEAroiaraet
OCYILECTBJICHHE IO3HABATEILHOW JEATENHOCTH CTYACHTOB C Y4Y&TOM HX HHAWBUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS HUX PEATU30BBIBATH CBOM TBOPYECKUMN
noreHiuan. Co3gaHue M UCHOJb30BAHUE TUArHOCTHUECKUX TECTOB SIBISETCS HEOTHEMJIEMOM
YaCTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JEJEHUE COAECpKAHUS
JTUCIUILIMHBI HA IOCTATOYHO aBTOHOMHBIE Pa3/iesbl (MOIYJIH ), MHTETpUpPOBaHHBIE B OOIIMIA KypC.
— MHWudopmannonno-kommynukanumonnsle TexHonoruun (MKT) — pacmupsior pamku

00pa30BaTEILHOrO IPOIIECCa, MOBBINAS €r0 NPAaKTUYECKYK HAIPAaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOSATEIbHOM paboThl y4yallMXCsi M IOBBIIIEHUIO TO3HAaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TeXHOJIOTHIL:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — MO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTB Mpo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOMKHOCTU Ui IIOMCKA

uH(popMalny, pa3pabOTKU HayYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEA0BAHUH.

— TexHonorus MHAUBUAYAIU3alUK OOYYEHHS — IOMOTaeT pPeaJru30BbIBaTh JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAs HWHIUBUAYAJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH
yUaIuxcsl.

— [IlpoexkTHast TexHOJIOrMS — OpPHUEHTUPOBAHA HAa MOJCIUPOBAHUE COLIMAIBHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IENbI0 pElIeHUs 3a/ladd, KOTOopas ONpEeNessercs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealM3yeT HJICI0 B3aUMHOIO OOy4YeHHMH,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK M KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
y4eOHBIX 3ajay.

— MHrpoBas TexHOJIOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psiia BO3MOKHBIX
Croco00B pemieHus npodsieM, aKTUBU3UPYS MBIIIJIEHHE CTYACHTOB M PacKpbIBasi JTUYHOCTHBIN
MOTEHLHAJT Ka)KJI0T0 YJaIlerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHMYECKH OTHOCUTHCS K HHGPOpMAlUU, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a1auu.

KomruiekcHoe ncrosib30BaHre B yueOHOM IPOLIECCe BCEX BBIINIEHA3BAaHHBIX TEXHOJIOTUN
CTUMYJHMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyInyluil ClielnamucT.

OcHoBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM BKIIOYAIOT B CE0sI:

— paboTa B MaJbIX rpynmnax (KOMaH/e) — COBMECTHAsI ACSITEIbHOCTh CTY/ICHTOB B IPYIIIIE [10]1
PYKOBOJICTBOM JIWJIEpa, HAaIlpaBJICHHAs Ha peleHne oOuiei 3ajaun myTéM TBOPUECKOTO CIIOKEHUs
pe3yJlbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCJIIGHHEM IOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TIPOEKTHAasl TEXHOJIOTUS — MHAUBHUIyaJIbHAS WM KOJUIEKTUBHAS JESTeNIbHOCTD 110 0TOOpY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepraia Mo ONpPEeICHHON TeMe, B pe3yJibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTyallMil — aHaJu3 peajbHbIX MPOOJIEMHBIX CHUTYyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
Pa3BHUTHE y CTYACHTOB pa3yMHOr0, pe(JIeKCUBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBBbIE BOZMOXKHOCTH.

[MTonxom pa3zbopa KOHKPETHBIX 3a7ad M CUTyallMd IMUPOKO HCIHOJB3YeTCsS Kak
npenojaBaTenieM, Tak W CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHATUNA W aHAU3a
PE3YJIbTaTOB CaMOCTOSITEIBHONH pabOThl. DTO OOYCIOBIECHO TEM, YTO MPH HUCCICIOBAHHH U
pEIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CHTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anarus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
7 JIP B3aMMOJICHCTBUS «IIPENOJaBaTellb — CTYIEHT» U 34
«CTYHEHT — CTYIEHT)»
Hroro: 34

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

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Toaxon pazdopa KOHKPETHBIX CUTYalUi ITHPOKO UCTIOIB3YETCS KaK MPEeTo/iaBaTeseM, Tak
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTATOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiuL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3J0POBbA MPEAYCMOTPEHA OpraHu3anund
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.



4. OHeHO‘IHbIe H METOAUIECCKUE MaTepHaJIbl
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKECHUI O00YyYalOMMXCsS, OCBOMBIIMX IPOrpaMMy Y4eOHOW JUCHUIUIMHBI «HA3BaHHE
JVICLIATUTMHBDY.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TeKYLIero
KOHTPOJIl B (hOpME TECTOBBIX, TBOPUECKUX 33JaHUI U MPOMEKYTOYHOH aTTecTauum B popme
BOITPOCOB K 3a4€Ty.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOMPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO(DU3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM H JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI IPEAYCMATPUBACTCS MCIIOIH30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTaTOB OOYYeHHS MO AWUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3[0POBbS M BOCIIPHITHUS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMUA OTIOPHO-/IBUTATEJILHOTO amnmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMe:KYTOYHOM aTTecTallun

HaumenoBanue
KouTponupyembie .
Ne Konx xoHTposmpyemoii OIIGHOYHOTO CPEeCTBA
paszensl (TeMBbI) . =
n/m - KOMIIETEHINH (WU €€ 9acTH) Texymuit IIpomexyTounast
JUCIUATUTAHBI
KOHTPOJIb aTTecTalys
OIIK-2: WAO-3.0IIK-2, WIO- | Jlabopamopnas
4.0I1K-2 paboma Nel
OIlK-3: WJ-1.0IIK-3, WI-
2.0IIK-3
1 Bsenenue B o0mayHbIe MK-2: UJa-1.IK-2, U1-2.11K-2, Bonpoc na zauéme
TEXHOJIOTUHU na-3.1K-2 1-3
MK-3: UA-1.I11K-3
IK-5: UO-1.ITK-5, UJ-3.11K-5
IK-6: UJ-1.T1TK-6, U1-2.I1K-6,
WJI-3.11K-6




OIIK-2: UA-3.0I0K-2, WA- | Jlabopamopras

4.0I1K-2 paboma Ne2

OIlK-3: WJ-1.0IIK-3, WHA-

2.0IIK-3

MK-2: UJ-1.11K-2, UJ1-2.11K-2, Bonpoc na 3auéme
Be6-cinyx0bl B 00Oake VIJI-3 TIK-2 4-7

IK-3: U-1.11K-3

MK-5: UA-1.11K-5, UA-3.11K-5

IK-6: UJ-1.11K-6, NJI-2.T1K-6,

WJ1-3.11K-6

OIIK-2: UA-3.0IIK-2, WUA- | Jlabopamopras

4.0IIK-2 paboma Ne3

OIIK-3: WJ-1.0IK-3, WI-

2.0IIK-3

. MK-2: UJ-1.11K-2, UJ1-2.11K-2, Bonpoc na 3auéme

MS Windows Azure SDK VIJI-3 TIK-2 8-11

IK-3: UA-1.11K-3

MK-5: UJ-1.11IK-5, U/I-3.11K-5

IK-6: UJ-1.1IK-6, UJI-2.11K-6,

WJ1-3.11K-6

OIIK-2: WUA-3.0IIK-2, WUA- | Jlabopamopras

4.0IIK-2 paboma Ned

OIlK-3: WJ-1.0IK-3, WI-

2.0I1K-3
[Tmarpopma Microsoft .Net | TTK-2: UI-1.11K-2, NO-2.11K-2, Bonpoc na 3auéme
Services WI-3.I1K-2 12-14

IK-3: UA-1.11K-3

MK-5: UJ-1.11IK-5, U/I-3.11K-5

IK-6: U/J-1.1IK-6, UJI-2.11K-6,

WJ1-3.11K-6

OIIK-2: UAO-3.0IIK-2, WA- | Jlabopamopnas

4.0IIK-2 paboma NeS

OIIK-3: WJO-1.0IK-3, UI-

2.0I1K-3
Breserue B SQL Azure g;:g:HI/IIg;.HK-Z, Na-2.I1K-2, fg_nfgoc Ha 3auéme

IK-3: U-1.11K-3

MK-5: U-1.11K-5, UA-3.11K-5

IK-6: UJ-1.11K-6, UJI-2.11K-6,

WJ1-3.11K-6

OIIK-2: UAO-3.0IIK-2, WIO- | Jlabopamopnas

4.0IIK-2 paboma Neb

OIlK-3: WJ-1.0IIK-3, WHI-

2.0I1K-3
O6naynas mnargopma | [IK-2: UJI-1.T1K-2, U-2.T1K-2, Bonpoc na 3auéme
Microsoft Azure UJI-3.11K-2 17-18

IK-3: U-1.11K-3

MK-5: U-1.11K-5, UA-3.11K-5

IK-6: UJ-1.11K-6, NJI-2.T11K-6,

WJ1-3.11K-6

OIIK-2: WJ-3.0IIK-2, WA- | Jlabopamopuas

4.0IIK-2 paboma Ne7

OlK-3: WJ-1.01K-3, WJI-

2.0I1K-3
OGnaynast nnardopma | I[MK-2: WUI-1.11K-2, UJI-2.TTK-2, Bonpoc na sauéme
Yandex Cloud NJ-3.11K-2 19-20

TK-3: UJ-1.1TK-3

MK-5: U-1.11K-5, U1-3.11K-5

IK-6: UJ-1.11K-6, NJI-2.11K-6,

nJ1-3.11K-6
O6naunas miatrdopma Google | OIIK-2:  WJ-3.0IIK-2, WA- | Jlabopamopuas Bonpoc na zauéme

Cloud

4.0I1K-2

paboma Ne8

21-22



https://azure.microsoft.com/ru-ru/

OIK-3: WJ-1.0IK-3, UJI-
2.0TK-3

TIK-2: WI-1.11K-2, UJ1-2.TIK-2,
WJ1-3.TIK-2

TIK-3: UJI-1.11K-3

TK-5: UJ1-1.1IK-5, WJ1-3.1IK-5
TIK-6: WJI-1.ITK-6, WJI-2.TIK-6,
WJ1-3.TIK-6

HOK333Te.]'ll/l, KPUTECPHUH U LIKAJa OUEHKHU C(l)OpMPIpOBaHHLIX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHI0 OCBOCHMS KOMIETEHLUH IJIAHUPYEMbBIM
pe3ysibTataM OOyUYCHHUsS M KPUTEPUSAM UX OLICHUBAHUS (OLICHKA: YOBJETBOPUTEILHO /3a4TEHO):
OIIK-2 CnocodeH NpUMEHATH COBPeMEHHbIH MaTeMaTHYeCKHii annapar, CBSI3aHHbIH ¢
NMPOEKTUPOBAHUEM, Pa3padOTKOil, peaju3anueili MW OIEHKOH Ka4vecTBa
NPOrPaMMHBIX NPOAYKTOB M INPOrpaMMHBIX KOMILUIEKCOB B pPa3/IMYHbIX

00J1aCTHAX YeJIOBEUYECKOM NeATeJHLHOCTH
HJI-3.0IIK-2 Apzymenmuposano npumeHsem mMemoovl RPOEKmMuUpoeanus, papadomKu u

3HAMmMb.

ymemy:

gnaoems:

HJT-4.0ITK-2

3HAMb.

peanuszayuu NPOZPAMMHBIX HPOOYKHIOE U HPOZPAMMHBIX KOMNJIEKCO8 6
PAa3IUYHBIX 00J1ACMAX YUe106eUeCKOll 0essmebHOCHU

Bosmoarcnocmu cywecmayiowerl npoepammHoO-mexHu4ecKol apXumexkmypol
Bosmooicnocmu  cospemennbix U NepPCHeKmMuHbIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu pazpabomku npocpamMmMHoO20 o0becneuenus U MexHOI0SUlU
npOCPAMMUPOBAHUS

A3biKku npoecpammuposanus u pabomol ¢ 6a3amMu OAHHBIX

Hucmpymenmoi u memoOosi npoekmuposanusi u ousatina UC

Lenu u 3a0auu npo8oOUMBLX UCCIe008aHUU U PA3PAOOMOK

Memoovl u cpeocmea NAAHUPOBAHUA U  OP2AHU3AYUU UCCIEO08AHUL U
paspabomox

Memoowvl nposedenus SKcnepumeHmos u Haboenuil, 060oweHus u 0opabomku
ungopmayuu

Bvipabamvieamsv eapuanmel peaiuzayuu mpedosanull

Ucnonvzoeams  cywecmsyrowue — munogvle  pewieHuss U UWAOIOHbL
NPOEeKMuUpOBaHUs: NPOZPAMMHO20 0becnedenus

Bepuguyuposame cmpyxmypy npoepammno2o kooa

Paspabomxa, usmenenue u coenacosamue apxumexmypvli HpOSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneuenus

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Bepugurkayus  cmpykmypsl  npocpammuozo kooa HC — omuocumenbHo
apxumexmypol UC u mpebosanuii saxazyuxa k UC

Coop, obpabomka, aumanuz u o0000WeHUe pe3yTbMAmMo8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroujeri 001acmu 3HAHUU

HeamenvHocmy, HanpagieHHas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHus
3a0ay

Hcnonb3yeT HMHCTpYMEHTANbHBIE, MPOrpaMMHBIE U allapaTHbIE CPEICTBa
M3MEpEHUH JIJIS OIEHKH KayecTBa MPOTPAMMHOT0 00eCTIeUeHUS

Bosmoorcnocmu  cospemennvlx U nNepPCNEKMUBHBIX Cpeocmé  pas3padbomKu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME



yMmemy:

gnaoemsy:

Memooonoeuu paspabomxu npoSPAMMHO20 0becneyeHus U MexHOL02UU
npoOCPAMMUPOBAHUS

A3viku npoepammuposarus u pabomwl ¢ bazamu OAHHbIX

Hucmpymenmoi u memoOost sepugpuxayuy Cmpykmypvl HpoSpamMMHO20 KoOd
Memoowvl npoeederuss sKkCnepuMermos u HabadeHull, 060oweHus u 0opadbomxu
ungopmayuu

HUcnonvzoeams  cywecmsyiowjue — munogvle — pewieHuss U - WabioHbl
NPOEKMUpOBAHUsI NPOZPAMMHO20 0becnedenus

Bepuguyuposame cmpyxmypy npoepammnozo kooa

Ipumensams memoObl AHAIU3A HAYYHO-MEXHUUECKOU UHGOpMayuU
Paspabomxa, usmenenue u coenacosamue apxXumexkmypvl HpPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus

Paspabomra cmpykmypul npoepammnozo kooa UC

Hesamenvrocmo, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYecKo20 Xapakmepd,
npeononazanuux 6vloop U MHO2000pa3ue aKmyaibHbIX CNoco608 peuleHusl
3a0au

OIIK-3 CnocodeH mMpUMeHATh COBpeMeHHble HH(OPMAIMOHHbIE TEXHOJOIHH, B TOM
YyHCclie OTe4YeCTBeHHble, NPH CO3JAHHH NPOrPAMMHBIX HPOAYKTOB H
NPOrPaMMHBIX KOMILIEKCOB Pa3JIMYHOI0 Ha3HAYeHHSA

HJI-1.01TK-3

3HAMmMb.

ymemb:
gnaoems:

HJT-2.0TIK-3

3HAMb.

ymemy:
graoems:

Apzymenmuposano  npumeHsem coépemeHHble  UHQOPpMAUUOHHbBLE
MexXHOoN02UU, 6 MOM Hucile Ome4ecmeennvle, npu CO30AHUU NPOZPAMMHBIX
NPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHO20 HA3HAYEHUS
Bosmoorcnocmu  cospemennvix  u  nepcnekmugHvlx cpedocme  paspabomku
NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPedCma

Memooonozuu paspabomku npocpamMmHoco obecneyenus U MexHoaA0SUU
npOSPaAMMUPOBAHUS

Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHO20 0becnedets.

Memo0ost u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHmMepgheticos
1Iposooumys oyenxy u ob6ocnosanue pekomMeHOyembix peueHull
IIpoexmuposanue npoepammHulx unmepgeticos

Coop, obpabomka, aumanuz u 0000WeHUe pe3yTbMAaAmo8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroujeti 001acmu 3HaHull

Jesamenvnocmy, HanpaeneHHas Ha peulenue 3a0a4 aHaATUMU4ecKko20 xapakmepa,
npeononazanuux 6vloop U MH02000pa3zue aKmyaibHblX CHOco008 peuleHus
3a0ay

OpueHTHpyeTCcsl B COBPEMEHHBIX MOJOXKEHUAX M KOHLENIMIX NPUKIAJHOTO U
CHCTEMHOT'O TIPOTPAMMHOTO 00ECTICUSHHS, APXUTEKTYPBI KOMITBIOTEPOB U CETEH
(B TOM uMciae M TNIOOATBHBIX), TEXHOJOTMM CO3JAaHUS U CONPOBOXKICHMS
MIPOTPaAaMMHBIX TPOJIYKTOB M MPOTPAMMHBIX KOMILIEKCOB

Bosmooicnocmu  cogpemennvbix U nepcnekmuHviX  cpeocme  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCcma

Memooonozuu paspabomxu HpocpAMMHO20 o0becneuenus U MexHOI02UU
NpOCPaAMMUPOBAHUS

Memoovl u cpedcmea npoekmupoB8anus. NPOSPAMMHO20 0becnedeHus

Memoowt u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos
Buipabamuvieams éapuanmul peanruzayuu mpebosanuii

Oyenka epemeHu u mpyooemMKoCcmu peanuzayuy mpeboeaHull K npocpammHoMy
obecneyenuio

Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3A0aY
IIpoexmupoeanue npocpammHuix unmepgeucos



Coop, obpabomxka, anaiuz u 0000weHUe pe3yIbMaAmMo8 KCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayrueli 001acmu 3HaAHUl
Jesamenvrocmy, HanpasieHHAs HA peuleHue 3a0a4 AHATUMUYecKo20 Xxapakmepad,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHbIX Cnoco608 peuleHusl
3a0ay

IK-2 Crnoco0eH omnpeneyasiTb CTPYKTYPY NPOrpaMMHOrO o0ecneyeHHsl, MeTOAbI U

CpeCcTBa €ro TNPOEeKTHPOBAHUSI Ha OCHOBe Tpe0OBaHMII ¢ Yy4eTOM
CYHIECTBYIOIIMX OTPAHUYEHUI

HJ/[-1.IIK-2  Paspabamovieaem KOHUERWUIO U aAPXUMEKMYPY HPOZPAMMHOU CUCHIEMDbL, ee
dyuKyuonanvbHvle 603MONHCHOCIMU U TIOZUKY PAOOmMbL, Oenaem eblO0p cpeocme
NPOEKMUPOBAHUA U pealu3ayuu Ha OCHOGe mpePoBaAHUIl C Yy4emom
CyuLecmeyrouiux 02panuydeHul

3Hamy: Memoodonozuu u mexnono2uu nPOEKMUpPOBAHUs U UCNOIb308AHUS OA3 OAHHBIX
Ipunyunel nocmpoenus apxumexkmypvl npoOcPAMMHO20 0becneyeHuss U GUbl
apxumexmypul NPOCPAMMHO20 0becnedetus.
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHO20 0becnedetsl
Memoost u cpedcmea NIAGHUPOBAHUS U OP2AHU3AYUU UCCLEeO08AHULl U
paspabomox

ymemy: Buipabamvisame sapuanmul peanuzayuu mpebosanuii
I1Iposodums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX pPelleHUll
Ilpumenamos  memoovl U  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8

8100emb: Paspabomxa, usmenenue u coenacoeanue apxumekmypvl NHpOSPAMMHO20
obecnevenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

Jesamenvnocmo, HanpaeienHas Ha peulenue 3a0a4 aHaAIUMU4ecKko20 xapakmepa,
npeononazanuux 6vlo0p U MH02000pazue aKmyalbHblX CHOco008 peulenusl
3a0ay
HJI-2.1IK-2 Cnocoben ucnonv3oeamsv 3HAHUA O 0A306bIX NPUHUURAX OP2AHUZAUUU U
O0CHOGHbBIX Imanax npoekmuposanus HC
3Hamy: Ipunyuner nocmpoenus apxumexkmypvl NPOSPAMMHO20 O0becneyeHus U GUuobl
apxumexmypul RPOCPAMMHO20 0becnedets.
Memo0dsi u cpedcmea npoexmuposansi NPOSPAMMHO20 0becnedets.
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos
Hnempymenmor u memoowt npoekmuposanus u ousaina UC
Hnuempymenmeor u memoowt eepughuxayuu cmpykmypbl BpocpamMmMHO20 KOOd
Lenu u 3a0auu npo8oOUMbIX UCCIe008AHULL U PA3PAOOMOK
Memoowt u cpedcmea naaGHUpPOBAHUS U OP2AHU3AYUU UCCAEO0BAHUL U
paspabomox
ymemy: 1Iposooumys oyenxy u ob6ocnoeanue pekomMeHoyembix peueHull
Hcnonvzoeams  cywecmsyowue  munogvie — pewleHus U wabloHbl
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHuUs
Ilpumensams  mMemoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDeCco8
enaoems: Oyenka epemeHu U mpyooemMKoCmu pearusayuy mpebosanull K npocpammHoMy
obecneuenuro
Coenacosanue  mpebogaHuii K NPOSPAMMHOMY  oObecneueHuro ¢
3QUHMEPeco8aHHbIMU CMOPOHAMU
IIpoexmuposanue npocpammHuix unmepghelcos
Paspabomka cmpyxmypor npoepammnozo kooa UC



HJT-3.11K-2

3HAMmMys.

yMmemy:

grnaoems:

Jesamenvnocmy, HanpaeneHHas Ha peulenue 3a0a4 aHATUMU4ecKko20 xapakmepa,
npeononazanuux 6ublo0p U MHO2000pasue aKmyaibHuIX CHOCOO08 peuleHus
3a0ay

Hcnonb3yeT METOONOTHU  Pa3padOTKH  MPOTPAMMHOIO OOeCleYeHHs] H
TEXHOJIOTHH MPOTPaMMHUPOBAHUS, METOIOJIOTUN U TEXHOJIOTHH POEKTUPOBAHUS
M WCTHOJB30BaHUS 0a3 JaHHBIX, METOJIbl U CpPEIACTBA IMPOCKTUPOBAHUS
MPOrpaMMHBIX ~ HUHTEp(EcoB, MPUHLUIBI  MOCTPOCHHUS  ApXUTEKTYpPbI
MPOrpaMMHOTO 00€ecTIeUeHHUs

Bosmoorcnocmu cywecmayroweti npoepammHo-mexHu4eckol apxumexmypul
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUA OA3 OAHHBIX
Ipunyunsr nocmpoenusi apxumexmypovl NPOSPAMMHO20 0becneyeHus U 6uUobl
apxumeKmypbul npO2PAMMHO20 0becnedeHus

Memo0sl u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedeHtisl

Memoovl u cpeocmesa npoekmuposanus 6a3 OAHHbIX

Memo0sbt u cpedcmea npoekmuposanusi NPOCPAMMHBIX UHmMepgheticos
Hucmpymenmoi u memoOost npoekmuposanusi u ousatina UC

Hnempymenmol u memoost eepughuxayuu cmpykmypbi npoepamMmHo20 Kood
Memoovl u cpedcmea NIAHUPOBAHUS U OP2AHUAYUU UCCIE008AHUL U
paspabomox

Buipabamuieame eapuanmul peanuzayuu mpebosanuii

Ucnonvsoeams  cywecmsyowue  munosvle — peulenus U UWAOIOHb
NPOEKMUPOBAHUSL NPOCPAMMHO20 0OecneyeHus

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Paspabomxa, usmenenue u coenacoeanue apxumexmypvl NpOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneuenus

IIpoexmupoeanue npoecpammHulx unmepgeticos

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Jlesmenvrocmy, HanpasieHnas Ha peuleHue 3a0a4 AHaIUMu4eckKko20 xapakmepd,
npeononazanuux 6vl00p U MH02000pazue aKmyaibHblX CHOCOO08 peuleHus:
3a0ay

IK-3 Cnoco0eH NPHUMEHAATH COBPeMEHHbIe HWH(OPMALMOHHBbIC TEXHOJIOTHHM NPH
NPOECKTHPOBAHUM, PeaJIM3aALMH, OLleHKe Ka4ecTBAa U aHaJu3a 3(PPeKTUBHOCTH
MAaTeMaTH4YeCKHUX MoJeJeill M(WJIM) NPOrpaMMHOro odecredyeHust A peeHns
3aa4 B Pa3JIMYHBIX NPeAMeTHBIX 00J1acTAX

HJI-1.1TK-3

3HAaAmys.

ymemy:

Hcnonv3yem coepemenHble peuieHus U MeXHON02UU NPOEKMUPOBAHUA NPU
paspadomke npoZpaAMMHOZO 0becneueHus

Bosmooicnocmu  cospemenHbix U NEePCHeKmMuUBHbIX  CpeoCms  pazpabomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCmE

Memodonozuu paspabomku npocpamMmMHozco obecnedenus U MexHOI02UU
npPOSPAMMUPOBAHUSL

Ipunyuner nocmpoenus apxumexkmypvl HPOSPAMMHO20 0DecneyeHus U GUobl
apxumexmypul NPOSPAMMHO20 0Oecnedetsl

Memo0dst u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHmMepgheticos

A3vlKu npoepammuposanus u pabomol ¢ 6a3amu OAHHbLIX

Hnempymenmot u memoowt npoekmuposarus u ousaina UC

Coepementvie 00beKMHO-0PUEHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS

Memoowvl ananusza u 0606weHUss omeuecmeeHH020 U MEHCOVHAPOOHO20 ONbIMA 8
coomeemcmayioujeli 0061acmu Uccie008anull

Buvipabameieams sapuanmol peanuzayuu mpedo8anuil



gnaoems:

IIK-5

Koouposamye na sazvikax npoepammuposanus

Bepuguyuposame cmpykmypy npozpammnozo kooa

Paspabomxka, uzmenenue u coenacoeanue apxumekmypvl NpOSPAMMHO20

obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20

obecneuenus

IIpoexmuposanue npocpammHuix uHmepgeucos

Paszpabomxa cmpykmypol npoepammrnoco kooa UC

Bepugpuxayus  cmpyxmypor  npoecpammuozo kooa HC  omuocumenvHo

apxumexmypwol UC u mpebosanuii 3axaszuuxa k UC

Yempanenue obuapysicennvix Hecoomeemcmeuil
CnocofeH  MCHOJIb30BATH  OCHOBHbIE  KOHLENTYaJIbHble  MOJIOKEHHUS
(pyHKIIHOHAIBHOTO, JIOTUYECKOro, 00beKTHO-OPUEHTHPOBAHHOIO u
BU3YaJbHOI0 HANIPABJIEHH I IPOrPaMMHUPOBAaHUsl, METO/AbI, CIIOCOOBI M CPeACTBA
pa3padoTKu NPOrpaMm B paMKax 3THX HanpaBJIeHUH

HJ[-1.IIK-5  Jlemoncmpupyem chOCOOHOCHb aAHATU3A NPEOMEMHOU odaacmu U

3HAamys.

ymemn:

gnaoems:

mpeobosanuil K UHGOPMAUUOHHOI cucmeme ¢ UCNOIb308AHUEM OCHOGHBIX
KOHUenmyanbHoulX HOJI0MHCEHUTL PYHKUUOHATbHO20, 102UYECKO20, 00bEeKMHO-
OPUEHMUPOBAHHO20 U GU3YATIbHO20 HANPAGIEHUTI NPOZPAMMUDPOCAHUSA
Tunosvie peuwieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WAONIOHbl, KIACCb
00beKMOo8, UCNOIb3YeMble NPU PaA3pPadboOmKe NPocPaAMMHO20 0becnedeHUs
Boszmoosrcnocmu UC

Cospemennvie 06beKMHO-0PUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606uieHUs 0OmMedecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweri 0oaacmu Uccie008aHul

Memoost u cpedcmea NIAGHUPOBAHUS U OP2AHU3AYUU UCCLeO008AHULl U
paspabomox

Memoowvl nposeoeriisi SIKCnepumMeHmos u Haboenuil, 060owenus u 0opabomku
ungopmayuu

1Iposooums ananuz ucnonHenus mpeoo8anull

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

Ipumenamo memoovl ananuza HayyHO-MexHuYecKou uHgpopmayuu

Ananuz  8o3modchocmell  pearusayuu - mpebosamuti K - NPOSPAMMHOMY
obecneuenuio

Oyenka u coenacosanue cpoko8 8bINOJHeHUs NOCMABIEHHbIX 3A0aY
IIpoexmuposanue cmpykmyp 0aHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Coop, obpabomka, amanus u o0b6oOweHUe nepedoso2o OmMedecmeeHHo20 U
MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIoUieli 001acmu Ucc1e008anull
Iloozomoeka npeonodcenuti 01 COCMAGNEHUs. NIAHO8 U MemoOUdecKux
npocpamMm UCCIe008aHUll U pa3pabomox, NPAKMUYeCKUX pPeKoMeHOayuti no
UCNOTHEHUIO UX Pe3ylbmamos

HeamenvHocmy, HanpagieHHas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHUs
3a0ay

HJI-3.1IK-5 ApPryMEHTHpPOBAHO BBIOMPAET METOJbI, CIIOCOOBI M CpEACTBa pa3paboTKH

3HAMb.

MporpaMM  Ha  OCHOBE  OCHOBHBIX  KOHIICNITYQJIbHBIX  IOJIOKCHUH
(YHKITMOHATBHOTO, IOTUYECKOT0, 00bEKTHO-OPUEHTUPOBAHHOTO M BU3YAJILHOTO
HaIpaBJICHUH TPOTPaMMHUPOBAHUS

Bosmoorcnocmu cywecmayiowetl npocpammHo-mexHu4ecKol apxXumexkmypol
Tunosvie pewienus, dubIUOMEKU NPOCPAMMHBIX MOOYIEU, WADIOHbI, KIACCHl
00beKmMo8, UCNOab3YeMble NPU PaA3padboOmKe npocPamMmMHO20 0becneueHus
Memoovl u cpedcmea npoekmupo8anust NPOPAMMHBIX UHMePhelicos



yMmemy:
gnaoemsy:

A3biku npoecpammuposanus u pabomoul ¢ 6a3aMu OAHHBIX

Hucmpymenmoi u memoOowi npoekmuposanus u ousatina 1C

CospemeHnbvie 00bEeKMHO-0PUEHMUPOBAHHBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0600wjeHUs OMeyecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA
6 coomeemcmsyoujeti 001acmu UCcie008anull

Memoovl u cpedcmeéa NIAHUPOBAHUSL U OP2AHU3AYUU UCCIEO08AHUU U
paspabomox

Memo0owst nposedenus IKCnepuUMeHmo8 u Habarooenull, 060ouenus u 00pabomru
unghopmayuu

Buipabamuvieams éapuanmul peanruzayuu mpeb6osanuii

Ananuz  803MoOdCHOCHMeEl  peanuzayuu  mpebosamuti K - NPOSPAMMHOMY
obecneyenuio

Oyenka 8pemenu u mpyooemKoCmuy peanu3ayuu mpebosanuti K npocpamMmHOMY
obecneyenuio

IIpoexmuposanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Iloocomoska npeonodicenuii O0ns. COCMABNEHUSL NAAHO8 U MEmOOUEeCKUX
npocpamMm Uccied08anuil U papabomox, NPaKmuyeckux peKoMeHOayui no
UCNOTHEHUIO UX Pe3YIbmamos

Heamenvrocmy, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYecKo20 Xxapakmepd,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHblX CNOCOO08 peuleHuUs:
3a0ay

IIK-6 Cnoco0eH HCHOJb30BATh COBPEMEHHbIE MeTOAbl Pa3palOTKH NPOrpaMMHBIX
CHCTEM U peajn3aliui KOHKPEeTHBIX AJITOPUTMOB MaTeMAaTHYeCKUX MojleJieil Ha
0a3ze SI3bIKOB MNPOTrPaAMMHUPOBAHHAA, 0a3 JAHHBIX M NAKETOB HNPHUKJIAJIHBIX
nporpamMmm

HJI-1.1TK-6

3HAMmMb.

ymemy:

81a0emn:

HJT-2.1TK-6

Hcnonvzyem cospemenHble UHCMPYMEHMANbHbIE CPEOCMEaA pa3padomku o6a3
OAHHBIX, NPUKIAOHO20 RPOZPAMMHO20 0DECneUeHUs U CUCEM DPA3NUYHO20
¢ynKyuonanvbHo20 Ha3HaueHUA

Bosmoorcnocmu  cospemennbix U NEePCHeKMUBHbIX CPpeOCms  pa3pabomku
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozcuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIB308AHUSA OA3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYVIEU, WAOIOHbL, KIACCH
00bEeKMOo8, UCNOIb3YeMble NPU PA3pPaAdboOmKe NPOcPAMMHO20 0becnedeHUs
Memoodwst u cpedocmea npoexmuposanusi 6a3 OAHHHIX

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos

A3biKku npoecpammuposanus u pabomol ¢ 6a3amu OAGHHBIX

Hucmpymenmor u memoost npoekmuposanusi u ousatina UC

CospemeHnvie 06bEeKMHO-0PUESHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606uieHUs 0OMeuecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmeyiouel 001acmu Uccie008aHul

Ilpumensms ~ mMemoovl U  cpedcmea  NPOEKMUPOBAHUSL  NPOSPAMMHOZ0
obecneuenusi, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMepelicos
Koouposamv na sizvikax npoepammuposanus

Ilpoexmuposanue 6a3 0aHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Yempanenue obuapysicennvix Hecoomeemcmeuii

HeamenvHocmy, HanpagieHHas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHUs
3a0ay

Jemoncmpupyem 3nanus memooos, mexmnoao2uii u cpeocme papadomku
RPOCPAMMHBIX  CUCHIEM U  peanu3auuu  KOHKPEMHbIX  a120PUMMOG



3HAMmMys.

yMmemy:

glaoems:

HJT-3.TIK-6

3HAaAmys.

ymemy:

81a0emn:

Mamemamuyeckux mooeneil Ha 0aze A3bBIKOE NPOZPAMMUDPOBAHUA, 0Oa3
OAHHBIX U NAKEM 08 NPUKTAOHBIX RPOZPAMM

Bosmooicnocmu  cospemennbix U NEePCHEKMuUBHbIX  CpeOCme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Tunosvle pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIeU, WAabIOHbl, KIACCH
00bEeKMOo8, UCNOIb3YeMble NPU PA3PAOOMKe NPOZPAMMHO20 0OecnedeHUs
Memoovl u cpedcmea npoekmupo8anuss NPOSPAMMHbBIX UHMepghelcos
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC

Cospemennvie 06beKMHO-0PUESHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowvl ananusza u 0606weHUss OMmeuecmeeHH020 U MENCOVHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Ucnonvzoeams  cywecmsylowue  munosvie — pewieHus U - wabloHbl
NPOEKMUpOBaHUsl NPOZPAMMHO20 0becnedenus

Ipumensmo ~ mMemoovl U cpedcmea  NPOEKMUPOBAHUSL  NPOSPAMMHO2O
obecneyeHus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Koouposamv na sizvikax npoepammuposanus

Ananuz  6o3modchocmell  pearusayuu - mpebosamuti K - NPOSPAMMHOMY
obecneuenuio

OyeHka u coenacosanue cpoko8 8biNOJIHeHUs NOCMABIEHHbIX 3A0ay
Yempanenue obHapysiceHnblx Hecoomeemcmeuil

HeamenvHocmy, HanpagieHnas Ha peuleHue 3a0a4 aHATUMUYEecK020 Xapakmepa,
npeononazanuux 6ulO0p U MHO2000pasue aKmyaibHblX CHOC0O08 peuleHUs
3a0ay

[IpumMeHsieT COBpEeMEHHBIE MPUEMBI PadOTBI C  WHCTPYMEHTAIbHBIMHU
CPEICTBAMH, TOJICP)KUBAOIIUMH CO3JaHHE MPOTPAMMHBIX MPOIAYKTOB U
MPOrPaMMHBIX KOMILJICKCOB Ha 0a3e sI3bIKOB IPOTPaMMHUPOBaHMsI, 0a3 TaHHBIX U
MaKeTOB MPUKIIATHBIX POTPAMM

Bosmoocnocmu  cospemennblx U NEPCReKMuUHbIX  cpedcme  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIB308AHUSL OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSCPAMMHBIX MOOYIEU, WAOIOHbI, KIACCbl
00bEeKMOo8, UCNOIb3YeMble NPU PA3PADOMKE NPOSPAMMHO20 0OeCnedeHUs
Memoowl u cpedcmea npoexmuposanus 6a3 OGHHLIX

Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMePhelicos

A3bIKU npoecpamMmuposanus u pabomul ¢ OA3aMu OAGHHBIX

Hucmpymenmor u memoowt npoexmuposanusi u ousatina UC

Ochosbl co8peMeHHbIX cucmem ynpagieHus 6a3amu OaHHbIX

CospemeHnvie 06bEeKMHO-0PUESHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0600ueHUss OmeyecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMd
6 coomeemcmayoujeti 00.1acmu Uccie008anull

Ilpumensmo ~ memoovl U  cpeocmeéa  NPOeKMUpPOBAHUS  NPOSPAMMHOZO
obecneuenusi, CMpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMEPPelico8
Koouposamv na sizvikax npoepammuposanus

Ilpoexmuposanue 6a3 0aHHbIX

Yempanenue obHapysicennvix Hecoomeemcemeuil

Leamenvrocmy, HanpasienHas Ha peulenue 3a0a4 AHATUMU4YecKo2o Xxapakmepa,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHbIX CNOco008 peuleHUs
3a0au

CootercTBrie  0230BOMY _VPOBHIQ)  OCBOEHHMs  KOMIIETEHIIUH NJIaHUPYEMBIM
pe3ysbTataM oOy4eHHsl B KPUTEPUSIM HX OLIEHHBAHUS (OLIEHKA: XOPOIUIO /3aYTEHO):




OIIK-2 Cnoco6eH NnpUMEHSITh COBPEeMEHHbII MaTeMaTHYeCKHUIl anmapar, CBsI3aHHBIIH ¢
NPOEKTHPOBaHMEM, Pa3paldoTKoil, peajnu3anueii HW OLEHKOH KavecTBa
NPOrPAMMHBIX NPOAYKTOB M MNPOrpaMMHBIX KOMILUIEKCOB B Pa3JIMYHBIX
00J1aCTAX Ye10BeYeCKOil 1eATeJTbHOCTH

HJT-3.01K-2

3HAMb.

yMmemy:

glaoems:

HJT-4.0ITK-2

3HAaAmys.

ymemy:

81a0emn:

Apzymenmupoeano npumensem memoosvl RPOEKMUPOBAHUS, PA3PAOOMKU U
peanuszayuu NPOZPAMMHBIX HPOOYKMOE U RPOZPAMMHBIX KOMHJIEKCO8 6
PA3IUYHBIX 001ACMAX Ye108€4eCKOIl OesAmeNbHOCU

Bosmooarcnocmu cywecmeyioweli npocpammHoO-mexHu4ecKoll apxXumekmypbol
Bosmooicnocmu  cospemennbix U NEePCHeKmMuBHbIX  CpeOCme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu pazpabomku npocpamMmMHO20 0becneueHus U MexHOI0SUl
npoOSPAMMUPOBAHUS

A3viku npoepammuposarus u pabomol ¢ bazamu OAHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC

Lenu u 3a0auu npo8oOUMBLX UCCIE008AHUU U PA3PAOOMOK

Memoovl u cpeocmea NAAHUPOBAHUA U  OPLAHU3AYUU UCCTE008AHULL U
paspabomox

Memo0owbt nposedenus IKCnepuMenmos u Habarooerutl, 0600wenust u 0opabomxu
ungopmayuu

Buvipabamuvieams éapuanmul peanruzayuu mpebosanuii

Ucnonvzoeams  cywecmsyowue — munogvle — pewieHuss U UWAaOIOHbL
NPOEKMUpOBAHUSI NPOZPAMMHO20 0becnedenus

Bepuguyuposame cmpykmypy npoepammnozo kooa

Paspabomxa, usmenenue u coenacosamue apxumexmypvl HpOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneyeHus

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Bepugpuxayuss  cmpyxmypor  npoepammnozco kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuii 3akazuuka k UC

Coop, obpabomka, aumanuz u o0000WeHUe pe3yIbMAaAmo8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroujeri 001acmu 3HAHUU

HeamenvHocmy, HanpagieHHas HA peuleHue 3a0a4 AHATUMUYEeCK020 Xapakmepd,
NPeononazanuux 6blO0p U MHO2000pasue aKmyaibHblX CnOCoO08 peuleHus
3a0ay

Hcnonb3yeT HMHCTpYMEHTaNbHBIE, MPOrpaMMHBIE M amMapaTHbIE CPEICTBa
M3MEPEHUH TSl OIICHKH KadecTBa MPOTrPAaMMHOTO 00eCTIeUeHHS

Bosmooicnocmu  cospemennblx U NEPCReKmMuUHbIX  cpedcme  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME

Memooonoeuu paspabomxu npocpAMMHO20 0becneuenus U MexHOI02UU
NnpOCPAMMUPOBAHUS

A3biKu npoepammuposanus u pabomul ¢ 6a3aMu OAGHHBIX

HUncmpymenmol u memoOowl sepughuxayuu cmpykmypuvl npOcpamMmHo20 K0O0a
Memo0owsi nposedenus IKCnepuUMeHmo8 u Habarooenull, 060ouenus u 00pabomxu
ungopmayuu

Hcnonvzoeams  cywecmsylowue  munogvle  pewieHuss U - UabioHsl
NPOEKMUpOBAHUs: NPOSPAMMHO20 0Decnedenus

Bepuguyuposame cmpykmypy npozpammnozo kooa

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu
Paspabomxa, usmenenue u coenacosamue apxumexkmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneyenust

Paspabomka cmpyxmypor npoepammnoeo kooa UC



Jlessmenvrocmo, HANPasieHHAs HA peuleHue 3a0a4 AHATUMUYecK020 Xapakmepd,
npeononazanwux 6vl00p U MH02000pazue aKmyaibHbiX CnocoO08 peuleHus:
3a0auy

OIIK-3 CnocodeH mMpUMeHATHh COBpeMeHHble HMH(OPMAIMOHHbIE TEXHOJOIHH, B TOM
YyHCJie OTe4YeCTBeHHbIe, NPH CO3JAHUM MPOrPpaMMHBIX HPOAYKTOB H
NPOrPpaMMHBIX KOMILIEKCOB PAa3JIMYHOI0 Ha3HAYeHHS

HJI-1.01TK-3

3HAMb.

yMmemb:
grnaoems:

HJT-2.0TIK-3

3HAmys.

ymems:
graoems:

Apzymenmuposeano  npumensem coépemeHHble  UHQOpMayUOHHbBLE
MexXHOoN02UU, 6 MOM Hucile Ome4ecmeenHble, npu CO30AHUU NPOZPAMMHBIX
RPOOYKMO8 U NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHO20 HA3ZHAYEHUS
Bosmooicnocmu  cospemennbix U NEePCHeKMUBHbIX CpeoCms  pa3pabomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX cCPedCcma

Memooonozuu  pazpabomku npocpammHo20 obecnedueHus U MmMexHOI0SUl
npOCPaAMMUPOBAHUS

Memoovl u cpedcmea npoekmupos8anus NPOSPAMMHO20 0becneueHus

Memo0sbt u cpedcmea npoekmuposanusi NPOCPAMMHBIX UHmMepgheticos
IIpo6ooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX pelleHUll
IIpoexmuposanue npoepammHulx unmepgheticos

Coop, obpabomka, aumanuz u o0000WeHUe pe3yIbMAMO8 IKCHEPUMEHMOE U
uccnedosanull 8 coomeemcmayroueli 0oaiacmu 3HaHUll

Jeamenvnocmy, HanpaenenHuas Ha peulenue 3a0a4 aHaAIUMu4ecKko20 xapakmepa,
npeononazanuux 6vlo0p U MH02000pazue aKmyalbHblX CHOco008 peulenusl
3a0ay

OpueHTHupyeTCcsl B COBPEMEHHBIX MOJOKEHUSAX M KOHIEHIHIX MPUKIAJAHOTO U
CUCTEMHOTO TIPOrPaMMHOT0 00€CIIeUCHM S, ApXUTEKTYPhl KOMITBIOTEPOB M CETEH
(B ToM umciae W TIOOANBHBIX), TEXHOJIOTUU CO3JAHHUS U COMPOBOXKICHHS
MIPOrPaMMHBIX MTPOYKTOB U IPOTPAMMHBIX KOMILIEKCOB

Bosmooicnocmu  cogpemennbix U nepcneKmuHulX cpedcme  pazpadbomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPe0Cm8

Memodonozuu paspabomku npocpamMmHo20 obecnedenus U MexHOL02UlU
npOSPAMMUPOBAHUS

Memo0dsi u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becnedets.

Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHBIX UHmMepeticos
Buipabamvisame sapuanmul peanuzayuu mpebdosanuii

Oyenka epemeHu u mpyooemMKoCcmu peanuzayuy mpeboeaHull K npocpammHoMy
obecneuenuro

Oyenka u coenacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3A0aY
IIpoexmupoearnue npoecpammHuix unmepdgeticos

Coop, obpabomrka, ananuz u 00606weHue pe3yIbmamos 3IKCNEePUMEHMO8 U
uccredosanuil 8 coomeemcmayroujeli 001acmu 3HAHUU

Jlesmenvrocmy, HanpasieHnas Ha peuleHue 3a0a4 AHAIUMU4ecKko20 Xxapakmepad,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHbIX CHOCOD08 peuleHus
3a0ay

IK-2 Cnoco0en omnpenejgsitb CTPYKTYPY HPOrpaMMHOIO o0ecne4deHHsi, METOAbI W
cpeacTBa €ro MNpPOEKTHPOBAHUSA HA OCHOBe TpPeOOBAHUII C yuyeToOM
CYyLIEeCTBYIOUIUX OrPaHUYCHUN

HJT-1.TTK-2

3HAMmMbs.

Paszpabampvieaem Konyenyuio u apxXumexkmypy npoZpammHOil CUCEMbl, ee
dynkyuonanvHvie 603MONHCHOCIMU U TOZUKY padombl, desiaem 8vlO0Op cpeocme
NPOEKMUPOBAHUA U peanu3auuu Ha O0CHOGe MPEOOBAHUNl C YYemom
Cyuecmeyoumux 02panudenuil

Memooonoecuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIB308AHUSA OA3 OAHHBIX
Ipunyuner nocmpoenus apxumexkmypvl npocpamMmHO20 0becneyeHus U Guobl
aApxXumeKmypbol npOZPAMMHO20 0becnedeHus



ymemy:

glaoems:

HJT-2.1TK-2

3HAMmMb.

ymemy:

gnaoems:

HJT-3.TTK-2

3HAMmMbs.

Memoovl u cpedcmea npoekmupoB8anust NPOZPAMMHO20 0becnedeHus

Memoovl u cpeocmea NAAHUPOBAHUA U OP2AHU3AYUU UCCIEO08AHUL U
paspabomox

Buipabamuvieams éapuanmul peanruzayuu mpe6osanuii

IIpo6odums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX peuleHUll

Ilpumensams  memoovl U  cpedcmea  NPOEKMUPOBAHUS — NPOZPAMMHOZ0
obecneuenus, CmpyKkmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPelCco8
Paspabomxa, usmenenue u coenacosamue apxumexkmypvl NpocpPaAMMHOZ0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneyenus

Hesamenvrocmos, HanpagieHuas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOC0O08 peuleHUs
3a0ay

Cnocoben ucnonvzosams 3HAHUA O OA306bIX NPUHUYURAX OP2AHUZAYUU U
O0CHOBHbBIX Imanax npoekmuposanus HC

Ipunyuner nocmpoenus apxumexkmypvl NpOSPAMMHO20 obecneyenus U Guobl
apxXumeKmypbol npO2PAMMHO20 0OecneveHus

Memoovl u cpedcmea npoekmupo8anusl NPOSPAMMHO20 0becnedeHUs

Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMepPhelicos
Hucmpymenmoi u memoosi npoekmuposanusi u ousatina UC

Hucmpymenmot u memoOoswt eepugpuxayuy Cmpykmypvl HPOSPAMMHO20 KOOd
Lenu u 3a0auu npo6oOUMbLX UCCIE008aAHUL U PA3PAOOMOK

Memoovr u cpeocmea NAAHUPOBAHUS U  OPeAHU3AYUU UCCIEO08AHULL U
paspabomox

IIpo6odums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PeuleHUlL

Hcnonvzoeams  cywecmsyowue  munogvle  pewleHus U WabIoHbl
NPOEKMUPOBAHUS. NPOSPAMMHO20 0Decneyenus

Ilpumensams ~ mMemoovl U cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOLO
obecneuenusi, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMepelicos
Oyenka pemeHu 1 MpyooemMKOoCmU pearusayuy mpebosanutl K npoepammHoMy
obecneuenuro

Coenacosanue  mpeboganuii K NpOSPAMMHOMY  ObOecneuyeHuro ¢
3aUHMEPecOBAHHbIMU CIMOPOHAMU

IIpoexmuposanue npocpammHuix uHmepghelcos

Paspabomra cmpykmypol npoepammnozo kooa UC

HeamenvHocmy, HanpasieHHas HA peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
NPeononazanuux 6blO0p U MHO2000pasue aKmyaibHblX CNOCOO08 peuleHUs:
3a0ay

Hcnonb3yeT MeTOAONOTHU pPa3pabOTKH MPOTPAMMHOTO OOecmedeHus |
TEXHOJIOTHH IIPOTPAMMHUPOBAHUS, METOIOJIOTUN U TEXHOJIOTHH IIPOSKTUPOBAHUS
U WCTHOJB30BaHUS 0a3 JaHHBIX, METOJIbl U CpPEACTBA TMPOCKTHUPOBAHUS
MPOrpaMMHBIX ~ HHTEP(ENCOB, TPUHIMIBI  [MOCTPOCHUS  APXUTEKTYPHI
MPOrpaMMHOTO 0OecrieueHust

Boszmooxcnocmu cywecmeyrowell npocpamMmMHO-MeXHUYECKOU apXumeKmypbol
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUSA OA3 OAHHBIX
Ipunyuner nocmpoenusi apxumexmypbl NpPOSPAMMHO20 0becneyeHus u 6uobl
apxumeKmypbul npocPaAMMHO20 0becnedeHus

Memoovl u cpedcmea npoekmupo8anust NPOZPAMMHO20 0becnedeHus

Memoodwsl u cpedcmea npoexmuposanusi 6a3 OAHHHIX

Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos
Hucmpymenmoi u memoOowi npoekmupoganus u ousatina MC

HUncmpymenmol u MemoOowl sepughuxayuu CmpyKmypuvl pOPaAMMHO20 K0OOd



ymemy:

glaoems:

MK-3

Memoov: u cpedcmeéa NIAHUPOBAHUSI U OPeAHU3AYUU UCCIEO08AHUU U
paspabomox
Buvipabamuvieams éapuanmul pearuzayuu mpebosanuii
Hcnonvzoeams  cywecmsylowue — munogvle — peuwieHuss U - WabioHsl
NPOEKMUpPOBAHUs: NPOSPAMMHO20 0Decneyenus
Ilpumensams ~ memoovl U  cpeocmeéa  NPOeKMUpPOBAHUS — NPOSPAMMHOZO
obecneuenus, CmpyKkmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPelCco8
Paspabomxa, usmenenue u coenacosamue apxumexkmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyenus
IIpoexmuposanue npocpammHbixX UHmMepghelcos
Paspabomra cmpykmypul npoepammnozo kooa UC
Hesamenvrocmo, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYeCcKo20 Xapakmepd,
npeononazanuux 6vloop U MHO2000pasue aKmyaibHbIX CHOCOD08 peuleHus
3a0ay
CnocodeH NPHUMEHSITH COBpPeMeHHble HH(OPMAINMOHHBbIE TEXHOJOTHHM MPH
NMPOeKTHPOBAHNH, PeaIN3aINHU, OlleHKe KayecTBa M aHaju3a d(ppeKkTHBHOCTH
MaTeMaTHYeCKHUX Mojelieil M(WJIM) MPOrpaMMHOro obecredyeHusl JAJs pemeHus
3a/1a4 B Pa3JIMYHbBIX MPEIMETHBIX 00J1aCTAX

HJI-1.IIK-3  Hcnonvzyem co8pemeHHble PEUIeHUs U MEXHON02UU NPOCKMUPOBAHUSA NPU

3HAMmMb.

ymemn.

glaoems:

IK-5

paspadomke npopamMmHO20 obecnedeHus

Boszmooicnocmu  cospemennvix U nepcneKmusHuvIX  Cpeocmeé  paspabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCm8

Memooonozuu  pazpabomru NpoOSPAMMHO20 ObOecneyenus U MmexHOI0UU

npoCPaAMMUPOBAHUSL

Ipunyuner nocmpoenust apxumexkmypvl NPOSPAMMHO20 0DecneyeHus U GUobl

apxumexmypul npoSpaAmMMHO20 0becneyeHus

Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHMePPelicos

A3viku npoepammuposanus u pabomul ¢ 6a3amMu OGHHHIX

Hncmpymenmuol u memoowl npoexmuposanus u ousavina MC

Coepemenmvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Cospemennvie CmpyKmypHble s3b1KU NPOSPAMMUPOBAHUSL

Memoowt ananuza u 0606wieHUs OMeUecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 8

coomeemcmayroweri 0oaacmu Uccie008aHull

Buipabamuisame sapuanmul peanuzayuu mpebdosanuii

Koouposamyv na azvixax npocpammuposarus

Bepuguyuposamv cmpyxmypy npoepammuozo kooa

Paszpabomxa, usmenenue u coenacosanue apxumexmypvi NpoOcPAMMHOO

obecnedenuss ¢ CUCMEMHbIM AHATUMUKOM U ApPXUMEKMOPOM NPOSPAMMHO20

obecnevenus

IIpoexmuposanue npoecpammHulx unmepgeticos

Paspabomka cmpyxmypor npoepammnozo kooa UC

Bepugurxayus  cmpyxmypor  npoepammuoco koda HC  omHocumenvHo

apxumexmypwvl UC u mpebosanuti saxazuuxa k UC

Yempanenue obnapysicennvix Hecoomeemcmaeuii
Cnocoben HCI0JIb30BaTh OCHOBHbIC  KOHIENTYyaJbHbIE MOJIOKEHH S
(pyHk1HOHAIBHOTO, JIOTHYECKOrO0, 00beKTHO-OPHEHTHPOBAHHOIO u
BU3YaJIbHOI0 HANIPABJIEHUI MIPOrpaMMHUPOBAHUS, METO/IbI, CIOCOOBI U CPEACTBA
pa3padoTKu NPOrpaMM B paMKAaXxX 3THX HANPABJIECHU I

HJI-1.IIK-5  /lemoncmpupyem chocoOHOCHb aHATU3A NPEOMEmHOU odaacmu u

mpeﬁoeanuﬁ K uuqbopmauuonnoﬁ cucmeme ¢ uUcnojib306aHUEéM OCHOG6HBIX



3HAMmMys.

ymemy:

glaoems:

HJI-3.1TK-5

3HAmys.

ymems:
81a0emn:

KOHUENMmMyanbHbIX ROJI0HCEHUI (DYHKUUOHAIbHO20, 102UHeCK020, 00beKmMHO-
OpUEHMUPOBAHHO20 U GU3YATLHO20 HANPABIEHUIL RPOZPAMMUPOBAHUS
Tunosvie peuwtenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIelU, WAabIOHbl, KIACChl
00beKmMo8, UCNOab3YeMble NPU Pa3padbomKe npocpamMmHO20 0becnedeHus
Bozmoorcnocmu HC

CospemeHnbie 06beKMHO-0PUESHMUPOBAHHDBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowvl ananusza u 0606weHUss OMmeyeCmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Memoovl u cpeocmea NAAHUPOBAHUS U  OPeAHU3AYUU UCCIEO08AHUL U
paspabomox

Memoowvl nposederiusi SKcnepumeHmos u Haboenuil, 060oweHus u 0opabomku
ungopmayuu

IIposooums ananuz ucnoanenus mpedosanutl

Buipabamuvieams éapuanmul peanruzayuu mpebosanuii

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUUECKOU UHGOpMayuu

Ananuz  6o3modchocmell  pearusayuu - mpebosamuti K - NPOSPAMMHOMY
obecneuenuio

Oyenka u coenacoganue cpoko8 6biNOJIHeHUs NOCMABLEHHbIX 3a0a4
IIpoexmuposanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos

Cbop, obpabomka, aumanuz u 00600WeHUe Nepedo8o20 OMeYeCmBeHHO20 U
MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIoUieli 001acmu UcCc1e008anull
Iloocomoska npeonodcenuii 0 COCMABIEHUS NAAHO8 U MemOoOUYECKUX
npoCpamMM UCCLe008AHUL U pA3PAOOMOK, NPAKMUYECKUX DEKOMeHOayull no
UCNOTHEHUIO UX Pe3YIbmamos

HeamenvHocmy, HanpagieHnas HA peuleHue 3a0a4 aHATUMUYEecK020 Xapakmepa,
npeononazanuux 6ulO0p U MHO2000pasue aKmyaibHbIX CHOCoO08 peuleHUs
3a0ay

ApPryMEHTHpPOBAaHO BBIOMpPAET METOJIBI, CIOCOOBI W CpelncTBa pa3paboTKu
MporpaMM  Ha  OCHOBE  OCHOBHBIX  KOHIICNITYQJIBHBIX  IOJIOXKCHUH
(YHKITMOHATTBHOTO, IOTUYECKOT0, 00bEKTHO-OPUEHTUPOBAHHOTO ¥ BU3YAJILHOTO
HaIpaBJICHUH TIPOTPAMMHUPOBAHUS

Bosmoorcnocmu cywecmayiowetl npoepammHO-mexHu4ecKol apxumexknmypol
Tunosvie pewienus, OUbOIUOMEKU NPOSCPAMMHBIX MOOYIEU, WAOIOHbI, KIACCbl
00bEeKMOo8, UCNOTb3YeMble NPU PA3PAOOMKE NPOSPAMMHO20 0OecnedeHUs
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos

A3biKku npocpammuposanus u pabomol ¢ 6a3amu OaGHHbIX

Hucmpymenmor u memoost npoekmuposanusi u ousatina UC

Coepementvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0600ueHUss OmeyecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMd
6 coomeemcmayoujeti 00.1acmu Uccie008anull

Memoovl u cpedcmeéa NIAHUPOBAHUSI U OPLAHU3AYUU UCCIEO08AHUU U
paspabomox

Memoowvl nposedenuss skCnepuMenmos u Habardenull, 060oweHus u 0opadbomxu
ungopmayuu

Bvipabamvieamsv eapuanmol peanruzayuu mpedosanul

Ananuz  6o3mooicHOCmel  peanuzayuu - mpebosanuti K - NpOcPAMMHOMY
obecneuenuro

Oyenka epemenu u mpyooemKoOCmuy peanu3ayuu mpebosanuti K npocpamMmHOMY
obecneuenuro

IIpoexmupoeanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix uHmepghelcos



Iloocomoska npednodicenuti 01 COCMAGIEHUS NAAHO8 U MemOOUHeCKUX
npoOSPaAMM UCCAEO08AHUL U pA3pAOOMOK, NPAKMUYECKUX DPeKOMeHOayull no
UCNOJIHEHUIO UX Pe3YTbINaAmo8

JlesmenvHocmo, HANPAasIEeHHAsL HA peuleHUe 3a0a4 AHATUMUYeCK020 Xapakmepd,
npeononazanwux 8vl00p U MHO2000pasue aAKMydibHbIX CHOCOO08 peuleHus.
3a0ay

IIK-6 Cnoco0eH MCroJib30BaTh COBpPeMEHHbIe MeTOAbl Pa3padOTKH NMPOrPaAMMHBIX
CHCTEM U peajM3alii KOHKPETHBIX AJITOPUTMOB MaTeMAaTHYeCKUX MojeJieil Ha
0aze SI3bIKOB MPOTrPAMMHUPOBAHHAA, 0a3 JaHHBIX M NAKeTOB MNPHKJIAJIHBIX
nporpamMmm

HJT-1.ITK-6

3HAMb.

ymemy:

gnaoems:

HJT-2.1TK-6

3HAaAmys.

ymemy:

Hcnonvzyem cospemenHble uHCMPYMEHMANbHblE CPEOCMEa pa3padomku oasz
OAHHBIX, NPUKIAOHO20 RPOZPAMMHO20 0DEeCneUeHUus U CUCmeM pPa3iuinozo
(yHKUUOHAIbHO20 HA3HAYEHUA

Bosmooicnocmu  cospemennbix U NEPCHEKMUBHbIX CPeOCm8  pa3pabdomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu u mexHono2uu RPOEKMUPOBAHUS U UCNOI308AHUSA OA3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYVIEU, WAONIOHbL, KIACCH
00bEeKmMOo8, UCNOIb3YeMble NPU PaA3padboOmKe NPocPaAMMHO20 0becnedeHus
Memoowl u cpedcmea npoexmuposanus 6a3 OAHHLIX

Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppelicos

A3biKU npoecpammuposanus u pabomol ¢ 6a3amMu OAHHBIX

Hucmpymenmoi u memoosi npoekmuposanusi u ousatina UC

CospemeHnvie 06beKMHO-0PUEHMUPOBAHHbBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606weHUsL OMedeCmBeHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 001acmu Uccied08aHuil

Ilpumensams ~ mMemoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOZ0
obecneuenus, CmpyKkmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDElCO8
Koouposamv na sizvikax npoepammuposanus

IIpoexmuposarnue 6a3 0aHHbIX

IIpoexmuposanue npocpammHuIx uHmepghelcos

Vempanenue obHapysiceHbIx HecoOmeemcmeuil

HeamenvHocmy, HanpasieHHas HA peuleHue 3a0a4 AHATUMUYECK020 Xapakmepa,
NPeononazanuux 6blO0p U MHO2000pasue aKmyaibHblX CnOCoO08 peuleHus
3a0ay

Jemoncmpupyem 3nanus memooos, mexmoao2uii u cpeocme papadomku
RPOCPAMMHBIX  CUCHIEM U  peanu3auyuu  KOHKPEMHbIX — A120pUMMOG
Mamemamuyeckux mooeneil Ha 0aze A3BIKOE NPOPAMMUDPOBAHUA, 0Oa3
OAHHBIX U NAKEM 08 NPUKIAOHBIX HPOZPAMM

Bosmooicnocmu  cospemennbix U NepPCneKmusHbIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME

Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNONb308AHUSA OA3 OAHHBIX
Tunosvie pewtenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, UAadIoHbl, KIACChl
00beKmMo8, UCNoab3yeMble NPU paspadbomre npocpammHo20 obecnedeHus
Memoovl u cpedcmea npoekmupo8anust NPOSPAMMHbBIX UHMepghelicos
Hucmpymenmoi u memoowi npoekmuposanus u ousatina 1C

CospemeHnvie 06bEKMHO-0PUESHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606weHUsL OMedeCmEeHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmeyrowel 001acmu Uccie008aHull

Hcnonvzoeams  cywecmsyowue  munogvie  pewleHus U uwabloHbl
NPOEKMUpPOBAHUS: NPOSPAMMHO20 0Decnedenus

Ilpumensams ~ mMemoovl U  cpedcmea  NPOEKMUPOBAHUS — NPOZPAMMHOZ0
obecneuenus, CmpyKkmyp OaHHblX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMEPDelcos



glaoems:

HJ1-3.TTK-6

3HAMmMys.

ymemy:

gnaoems:

Koouposamv na sizvikax npoepammuposanus

Ananuz  6o3modcnocmell  pearusayuu - mpeboSaHuti K - NPOSPAMMHOMY
obecneuenuro

Oyenka u coenacosanue cpoko8 8bINOJHeHUs NOCMABIEHHbIX 3A0ay
Vempanenue obHapysicennbix Hecoomeemcmautl

eamenvHocmy, HanpasieHHas HA peuleHue 3a0a4 aHATUMUYecK020 Xxapakmepa,
npeononazanuux 6ublO0p U MHO2000pasue aKmyaibHbIX CHOC0O08 peuleHUs
3a0ay

[IpumeHsieT COBpeMEHHBIE MPHUEMBI PadOTBI C  WHCTPYMEHTAIHHBIMHU
CPEICTBAMH, TMOJICPKUBAOIIUMU CO3aHHE TPOTPAMMHBIX TPOAYKTOB U
MPOrPaMMHBIX KOMITJICKCOB Ha 0a3e sI3bIKOB IPOTPaMMHUPOBaHMsI, 0a3 TaHHBIX U
MaKeTOB MPUKIIATHBIX IPOTPAMM

Bosmoocnocmu  cospemennblx U NEepCReKmMuHvIX  cpedcme  pazpabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIB308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYEU, WAOIOHbI, KIACCbl
00bEeKMOo8, UCNONb3YeMble NPU PA3PADOMKE NPOZPAMMHO20 0OecnedeHUs
Memoowl u cpedcmea npoexmuposanus 6a3 OGHHLIX

Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMepPhelicos

A3bIKU npoecpammuposanus u pabomol ¢ Oa3aMu OAGHHBIX

Hucmpymenmor u memoowt npoexkmuposanusi u ousatina UC

Ochosbl cO8peMeHHbIX cucmem ynpagieHus 6a3amu OAHHbIX

CospemeHnvie 06bEeKMHO-0PUESHMUPOBAHHBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0600ueHUss OmeyecmeeHHo20 U Me#COYHAPOOHO20 ONbIMda
6 coomeemcmsyoujeli 001acmu UCcie008anull

Ilpumensams  memoovl U  cpeocmeéa  NPOeKMUpPOBAHUS  NPOSPAMMHOZO
obecneuenus, CmpyKkmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDElCO8
Koouposamv na sizvikax npoepammuposanus

IIpoexmuposarnue 6a3 0aHHbIX

Yempanenue obuapysicennvix Hecoomeemcemeuil

Hesmenvrocmos, HanpasieHHas Ha peulenue 3a0ay AHATUMU4YecKo20 Xxapakmepd,
npeononazanuux 6vloop U MHO2000pasue aKmMydaibHbIX CNoC0008 peuleHUs.
3a0au

CootBerctBe HPOJABHMHYTOMY VPOBHI0 OCBOEHHS KOMIETEHLMH IJIAHUPYEMBIM
pe3ynabTaTaM 00ydeHHs U KPUTEPHSIM HX OLICHUBAHUS (OLCHKA: OTJIMYHO /32YTEHO):

OIIK-2 CnocodeH NpUMeHATH COBPEeMEHHBIH MaTeMaTHYeCKHii annapar, CBSI3aHHBIN ¢
NPOEKTHPOBaHMEM, pa3padoTKoil, peajnu3anMedl M OLEHKON KavyecTBa
NPOrPaAaMMHBIX TMPOAYKTOB M MNPOrPAMMHBIX KOMILJIEKCOB B Pa3JIN4YHbIX
00J12CTSIX Ye10BEe4eCKOM 1esiTe IbHOCTH

HJI-3.0IIK-2 ApzymeHmupogano npumeHsem mMemoobl RPOeKmuposanus, paypadomxu u

3HAMb.

peanuzayuu NPoOZPAMMHBIX HPOOYKMOE U RPOZPAMMHBLIX KOMRIEKCO8 6
PA3IUYHBIX 001ACMAX YUe108€4eCKOIl OesAmeabHOCmU

Bosmoorcnocmu cywecmayiowetl npocpammHo-mexHu4ecKol apxXumexkmypol
Bozmooxcnocmu  co8peMeHHbIX U NEPCHeKMUBHbIX  Cpedcme  paspadbomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonocuu pazpabomku npocpammHo20 obecnedenus U MeXHOA02Ul
npoOCPAMMUPOBAHUS

A3bIKU npoecpamMmuposanus u pabomul ¢ 6A3aMu OAHHBIX

Hucmpymenmoi u memoowi npoekmupoganus u ousatina MC

Lenu u 3a0auu npoBoOUMBIX UCCIE008AHUL U PA3PAOOMOK



Memoovl u cpeocmea NAGHUPOBAHUS U  OPAHUAYUU UCCTIe008AHUL U
paspabomox
Memoowvl nposederusi SKcnepumeHmos u Haboenuil, 060owenus u 0opabomxu
ungopmayuu

ymems: Buvipabamuvieams éapuanmul peanruzayuu mpebosanuil
Hcnonvzoeams  cywecmsyrowue — munogvle — pewleHus U WabIoHbl
NPOEKMUpPOBAHUSI NPOSPAMMHO20 0Decneyenus
Bepuguyuposame cmpykmypy npoepammnozo kooa

8100embw: Paspabomxa, usmenenue u coenacoeanue apxumekmypvl NHpOSPAMMHO20
obecnevenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus

Paspabomra cmpykmypul npoepammnozo kooa UC
Bepugurayus  cmpyxmypor  npoepammuoco kooa HC  omHocumenvHo
apxumexkmypul UC u mpebosanuti 3axaszuuxa k UC
Coop, obpabomka, aumanuz u o0000WeHUe pe3yTbMAmM0O8 IKCNEePUMEHMO8 U
uccne0o8anull 8 coomeemcmayrueti 0oaacmu 3HaHull
JeamenvHocmy, HANPagIeHHAs HA peulerue 3a0a4 AHATUMUYECcKo20 XapaKmepa,
npeononazanwux 6vloop U MH02000pa3ue aKmyaibHblX CHOCO0008 peulenusl
3a0au

HJ[-4.0lIK-2 Vcrnonp3yeT HMHCTPYMEHTAIbHbBIE, MPOIPaMMHBIE M AamlapaTHBIE CpEICTBa
M3MEpEeHUil 1715 OLIEHKH KayecTBa MPOrpaMMHOI0 00ecreueHus

3Hamy: Bosmoorcnocmu  cogpemennvix u  nepcnekmugHulX cpedcme  pazpadbomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCm8
Memooonozuu paspabomku npocpamMmHo20 obecnedenus U MexHOI02Ul
npoOSPaAMMUPOBAHUS
A3bIKU npoecpamMmuposanus u pabomul ¢ OA3aMu OAGHHBIX
Hnempymenmol u memoosl eepughuxayuu cmpykmypbi npoepamMmHo20 Kood
Memoowvl nposedenuss skcCnepumenmos u Habardenul, 060oueHus u 0opadbomxu
ungopmayuu

ymemy: Hcnonvsoeams  cywecmsyrowue  munosvle  pewlenuss U WabIOHb
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs
Bepuguyuposame cmpyxmypy npoepammHozo kooa
Ipumenamo memoovl ananuza HayyHO-MexHUuYecKol uHgpopmayuu

8100embw: Paspabomxa, uszmenenue u coenacoeanue apxumekmypvl NpoOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOpPOM NPOSPAMMHO2O0
obecneueHus

Paspabomxa cmpyxmypol npoepammuozo kooa UC
Jesamenvrocmy, HanpasieHnas Ha peuleHue 3a0a4 AHaIUMu4eckKko20 Xxapakmepad,
npeononazanuux 6vl00p U MH02000pazue aKmyaibHblX CHOCOO08 peuleHus:
3a0ay
OIIK-3 CnocoGeH mMpUMeHATh COBpeMeHHble HWH(OPMAIMOHHbIE TEXHOJOTHH, B TOM
YyHcje OTedYecTBeHHbIe, TMPH CO3JAHMM TPOrPAMMHBIX MNPOAYKTOB U
NPOrPpaMMHBIX KOMILICKCOB PAa3JIMYHOI0 Ha3HAYCHHSA
H/I-1.0IIK-3 Apzymenmuposano npumensem cospemenHble ungopmayuonnsle
MexXHOoN02UU, 6 MOM HUc/le Ome4ecmeennble, npu CO30AHUN NPOZPAMMHBIX
HPOOYKMOE U NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHOZ0 HA3ZHAYEHUS
3Hamy: Bosmooicnocmu  cospemennbix U NepCneKmMuBHuIX Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeoCcma
Memooonozuu  pazpabomku npocpammHo20 obecneduenus U MexHOI0SUl
npOCPAMMUPOBAHUS
Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHmMepgheticos



ymemy: 1Iposooumys oyenxy u 0b6ocHoaHue pekoMeHOyembixX peueHull

enademn.: IIpoexmuposanue npocpammHuix unmepgheucos
Coop, obpabomka, aumanuz u o0000WeHUe Dpe3YIbMAMO8 IKCHEePUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHUlL
Jeamenvnocmy, HanpaeneHHas Ha peulenue 3a0a4 aHaIUMU4ecKko20 xapakmepa,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHUs
3a0ay

HJ[-2.0lIK-3 OpueHTupyeTcs B COBPEMEHHBIX MOJOKEHUSIX U KOHIEMIUAX MPUKIATHOTO U
CUCTEMHOT'0 IIPOrpaMMHOIr0 00ecredeH sl, apXUTEKTYpbl KOMIIBIOTEPOB U ceTeit
(B TOM umciae W TIIOOATBHBIX), TEXHOJOTMHM CO3MAHUS U CONPOBOXKICHHS
MIPOrPaMMHBIX MTPOJYKTOB U IPOIPAMMHBIX KOMILIEKCOB

3Hamy: Bosmoorcnocmu  cospemennblx U NEPCHEKMUBHBIX cpedcme pa3pabomiu
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX cCPedCcma
Memooonocuu paspabomxu HPoOSPAMMHO20 0becneueHus U MmexHOI02UU
NpOCPaAMMUPOBAHUS
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHO20 0becnedetsl
Memo0si u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepgheticos

ymems: Buipabamuvisams eapuanmol peanruzayuu mpebosanuil
8100emb: Oyenka pemenu u mpyooemKoCmu peanu3ayuu mpebosanuti K npocpamMmHOMY
obecneuenuro

Oyenka u coenacosanue cpoKos 8blNOJHEHUsI NOCMABLEHHbIX 3a0ay
IIpoexmuposeanue npocpammHuix uHmepghelcos
Cbop, obpabomka, ananruz u 0000WeHUe pe3yTbmamos 3KCHePUMEHMO8 U
uccne0o8anull 8 coomeemcmayrueli 0oaacmu 3HaHull
Hesamenvrocmo, HanpasieHHas Ha peulenue 3a0a4 AHATUMUYecKo20 Xapakmepd,
npeononazanuux 6vloop U MHO2000pa3ue aKmyaibHbIX CHOCOD08 peuleHUs
3a0au

MK-2 CrnocodeH ompenejsiTb CTPYKTYPY NPOrpaMMHOIO o0ecneyeHHsl, MeTOAbI W

CpelCcTBA €ro TMNPOEKTHPOBAHUSI HAa OCHOBe Tpe0oBaHMii ¢ Yy4eToM
CYHIECTBYIOIIMX OTPAHUYEHUIH

H/I-1.IIK-2  Pa3zpabamviéaem KOHUEnuuro u apXumeKkmypy HPOZPAMMHOU CUCHEMDbL, ee
(PYHKUUOHAIbHBIE 803MONCHOCHU U JI02ZUKY PAOOMBL, Oesiaen 6blOOp cCpedcme
NPOEKMUPOBAHUA U peanu3auuu Ha O0CHOGe MmPedOBaAHUNl C YyYemom
Cyuecmayroumux 02panuderuil

3HaMb: Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUSL OA3 OAHHBIX
Ipunyuner nocmpoenus apxumexmypvl npocpamMmMHO20 0becneyeHus U GUobl
aApxXumeKmypol nPO2PAMMHO20 0OecneveHus
Memoovl u cpedcmea npoekmupoB8anust NPOZPAMMHO20 0becnedeHus
Memoovr u cpeocmea NAAHUPOBAHUS U  OPSAHU3AYUU UCCIEO08AHUL U
paspabomox

ymemy: Buipabamuvieams éapuanmul peanuzayuu mpebosanuti
IIpo6ooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX peuleHUlL
Ilpumensams  mMemoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDeCco8

6naodemn: Paspabomxa, usmenenue u coenacosawue apxXumexmypvl NpOSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

HeamenvHocmy, HanpagieHHas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvlo0p U MHO2000pasue aKmyaibHbIX CHOCOO08 peuleHus
3a0au

HJI-2.IIK-2  Cnocoben ucnonv3oeams 3HAHUA O 0A306bIX HPUHUURAX OP2AHUZAUUU U
0CHOBHbIX Imanax npoekmuposanus HC



3HAMmMys.

ymemy:

grnaoems:

HJT-3.11K-2

3HAaAmys.

ymemy:

81a0emn:

Ipunyuner nocmpoenus apxumexkmypvl HPOSPAMMHO20 obecneyeHus U 8uobl
apxumeKmypbul npocPAMMHO20 0becnedeHus

Memo0st u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetus.

Memoovl u cpedcmea npoekmupo8anus. NPOSPAMMHBIX UHMepghelicos
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC

Hucmpymenmoi u memoOosi eepugpuxayuy Cmpykmypvl RpoSpaAMMHO20 KOOd
Lenu u 3a0auu npooOUMBLX UCCIe008AHUL U PA3PAOOMOK

Memoovl u cpeocmea NAAHUPOBAHUA U  OPeAHU3AYUU UCCTE008AHULL U
paspabomox

IIpo6ooums oyeHKy u 060CHOBaHUE PEKOMEHOYEMbIX pelleHUll

HUcnonvsoeams  cywecmeyrowue  munosvie — peuwteHus U wabIoHb
NPOEKMUpOBaAHUsI NPOZPAMMHO20 0becnedenus

Ilpumenamo ~ memoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOZ0
obecneyeHus, Cmpykmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Oyenka 8pemeHU U MPYyOOeMKOCMU peanu3ayuy mpeoo8anuli K npocpammHOMY
obecneyenuio

Cocnacosanue  mpebosanuti K NPOSPAMMHOMY  ODecneyeHuro ¢
3QUHMEPeCco8aHHbIMU CMOPOHAMU

IIpoexmuposanue npoepammHulx unmepgheticos

Paspabomra cmpykmypul npoepammnozo kooa UC

JeamenvHocmy, HANPagIeHHAs HA peulenue 3a0a4 AHATUMUYecKo20 Xapakmepa,
npeononazanwux 6vloop U MHO2000pa3ue aKmyaibHblX CHOCO0008 peulenusl
3a0au

Hcnonmb3yeT METONONOTHH  Pa3pabOTKH  MPOTPAMMHOTO OOECIedeHUus |
TEXHOJOTHH MPOTPaMMHUPOBAHUS, METOIOJIOTUN U TEXHOJIOTHH MPOEKTUPOBAHUS
W WCHOJB30BaHUS 0a3 JaHHBIX, METOJIbI W CPEICTBA IMPOCKTHUPOBAHUS
MPOrpaMMHBIX ~ WUHTEp(EcOB, MNPUHLUIBI  MOCTPOCHHUS  ApXHUTEKTYpPbI
MPOTPaMMHOTO 00€CTIeUeHUsI

Bosmooicnocmu cywecmayroweti npocpamMmHo-mexHu4eckol apxumexmypuol
Memoodonozuu u mexnono2uu nNPOEKMUPOBaHUs U UCNOIb308AHUS 0A3 OAHHBIX
Ipunyuner nocmpoenusi apxumexmypvl NPOSPAMMHO20 o0becneyeHus U 6uUobl
apxumexmypul RPOCPAMMHO20 0becnedets.

Memo0dsi u cpedcmea npoexmuposansi NPOSPAMMHO20 0becnedets.

Memoowl u cpedcmea npoexmuposanus 6a3 OGHHLIX

Memo0owst u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHmMepgheticos
Hnuempymenmor u memoowl npoekmuposanus u ousaiina UC

Hnempymenmor u memoosl eepughuxayuu cmpykmypbl npoepamMmHo20 Kooa
Memoowr u cpeocmea nAAHUPOBAHUS U OP2AHUIAYUU UCCTE008AHUU U
paspabomox

Buipabamvieame sapuanmul peanuzayuu mpebosanuii

Hcnonvzoeams  cywecmsylowjue  munogvle  peuwieHuss U - UabioHbl
NPOEKMUpPOBAHUS NPOCPAMMHO20 0OecneyeHuUs

Ilpumensams  memoovl U  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDeCco8
Paspabomxa, usmenenue u coenacosamue apxumexkmypvl HpOSPAMMHOZO
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyenus

IIpoexmupoeanue npoecpammHulx unmepgeticos

Paspabomxa cmpykxmyper npoepammnozo kooa UC

Jesamenvnocmy, HanpasneHHas Ha peuleHue 3a0a4 AHAIUMU4ecKo20 Xxapakmepad,
npeononazanuux 6vloop U MHO2000pasue aKmyanibHuIX Cnoco608 peuleHusl
3a0ay



IIK-3

Cnoco0eH npUMEHSITb COBpPeMeHHble HH(OPMAIMOHHBIE TEXHOJOIHM TPH
NMPOEKTHPOBAHUH, Peajin3alum, OlleHKe KadecTBa U aHaJan3a 3¢ ¢GeKTUHBHOCTH
MaTeMaTH4YeCKUX Mojaesiedl u(ujim) MporpaMMHOro odecrneyeHus JJIsl pelleHus
3a7a4 B Pa3JIMYHbIX NPEeAMETHBIX 00J1aCTAX

HJ/[-1.IIK-3  Hcnonvzyem coeépemeHHble peUleHUA U MEXHOI02UU NPOCKMUPOBAHUA NPU

3HAMmMys.

yMmemy:

grnaoems:

IIK-5

paspadomke npozpammnozo obecneuenus

Bosmooicnocmu  cospemennvlx U nepcneKmuHulX  cpeocms  paspabomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memoodonozuu  paspabomku npocpamMmMHo20 obecneyeHus U MexHOI02UU

npOSPaAMMUPOBAHUS

Ipunyuner nocmpoenus apxumexkmypvl NPOSPAMMHO20 obecneyeHus U 8Uuobl

apxumeKmypbul npO2PAMMHO20 0becnedeHus

Memo0ost u cpedcmea npoekmuposanusi NPOCPAMMHBIX UHmMepgheticos

A3biKU npoecpammuposanus u pabomul ¢ Oa3aMu OAGHHBIX

Hncmpymenmuol u memoowl npoexmuposanus u ousavina UC

Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Coepemennvie cmpyKmypHble A3bIKU NPOPAMMUPOBAHUS

Memoovl ananuza u 0606weHUss OMedeCMBEeHHO20 U MEHCOYHAPOOHO20 ONbIMA 8

coomeemcmayioueli 0061acmu Uccied08anull

Buipabamuieame eapuanmul peanuzayuu mpebosanuii

Koouposamyv na s3vikax npoepammuposanus

Bepuguyuposame cmpykmypy npoepammnozo kooa

Paspabomxa, uzmenenue u coenacoeanue apxumekmypvl HpOSPAMMHO20

obecneyeHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O

obecneuenus

IIpoexmuposeanue npocpammHuix uHmepghelcos

Paspabomxa cmpyxmypol npoepammnozo kooa UC

Bepugurxayus  cmpykmypor  npoecpammnozo kooa HC  omuocumenbHo

apxumexmypol UC u mpebosanuii 3akazuuka k UC

Yempanenue obnapysicennvix necoomeemcmeuii
Cnoco0eH  HMCHOIB30BATH  OCHOBHBbIE  KOHLENTYaJIbHbIE  IOJIOKCHHS
(pyHKUMOHAIBHOTO, JIOTHY€eCKOro, 00bEKTHO-OPHEHTHPOBAHHOI'O u
BH3YyaJIbHOI'0 HATIPABJICHH I MPOrPaMMHUPOBAHUSI, METO/ABI, CIIOCOOBI M CPeACTBA
pa3padoTKu NPOrpaMM B paMKax 3TUX HalpaBJIeHUH

HI-1.IIK-S5  /lemoncmpupyem cnocoOHOCmb auaAnu3a npeomMemuou oodnacmu u

3HAaAmys.

ymemy:

mpeobosanuil K UHGOPMAUUOHHOU cucmeme ¢ UCNOIb308AHUEM OCHOBHbBIX
KOHUENnmMyanbHbIX ROJIOHCEHUN (PYHKUUOHATIbHO20, 102UHeCK020, 00beKMHO-
OpUEHMUPOBAHHO020 U GU3YATLHO20 HANDPABIEHUI NPOZPAMMUPOEAHUA
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYVIEU, WAOIOHbL, KIACCH
00beKmMo8, UCNONIb3YeMble NPU Pa3padomKe RPOSPAMMHO20 0OecneyeHuUs
Bozmoorcnocmu HC

Coepementvie 00beKMHO-0PUEHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Memoowst ananuza u 0606ujeHUs OMeUecm8eHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmeyrouel 001acmu Uccie008aHull

Memoost u cpedcmea RNIAHUPOBAHUS U OPeAHU3AYUU UCCLeO08AHULl U
paspabomox

Memo0owsi npogedenus IKCnepumMerRmos u Habarooerut, 0600uenuss u 0opabomxu
ungopmayuu

1Iposooums ananuz ucnonHenus mpeoo8anutl

Bvipabamvieamsv eapuanmel pearuzayuu mpedosanull

Ipumensimo memoObl AHANU3A HAYYHO-MEXHUYECKOU UHpOpMayuu



gnaoems:

Ananuz  8o3modchocmell  pearusayuu  mpebosaHuti K - NPOSPAMMHOMY
obecneuenuo

Oyenka u coenacosanue cpoko8 8bINOJIHeHUs NOCMABIEHHBIX 3A0ay
IIpoexmuposeanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHbix uHmMepghelcos

Coop, obpabomka, aumanuz u 0000weHUe NepPed0B8o20 OMEYeCMBEHHO20 U
MeNCOYHAPOOHO20 ONBIMA 8 COOMBEMCMEYIoulell 001acmu Uccied08anull
Iloocomoska npeonoxcenuil 0151 COCMABIEHUs] NIAHO8 U MemOOUYECKUX
npocpamMm UCCIe008aHUll U paspabomor, NPAKMuYecKux pPeKoMeHOayuti no
UCNOTHEHUIO UX pe3y1bmamos

Hesamenvrocmos, HanpagieHuas Ha peuleHue 3a0a4 AHATUMUYECK020 Xapakmepad,
npeononazanuux 6uvl00p U MHO2000pasue aKmyaibHbIX CHOCOD08 peuleHus
3a0au

HJ[-3.1IK-5 ApPryMEHTHpPOBAHO BBIOMPACT METOJbI, CIIOCOOBI M CpEACTBA pPa3paboOTKH
mporpaMM  Ha  OCHOBE  OCHOBHBIX  KOHIICTITyaJbHBIX  TIOJOXXCHUH
(YHKITMOHATILHOTO, JIOTHYECKOT0, 00bEKTHO-OPUEHTHPOBAHHOTO ¥ BU3YAIILHOTO
HaIpaBJICHUN MPOTPaAMMHUPOBAHHSI

3HamMb: Bosmoarcnocmu cywecmayiowerl npoepammHoO-mexHu4ecKol apxXumexkmypol
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYAel, WabIOHbl, KIACCb
00beKMOo8, UCNOIb3YeMble NPU PaA3pPadboOmKe NPocPaAMMHO20 0becnedeHUs
Memoovl u cpedcmea npoekmupoB8anust NPOSPAMMHbBIX UHMePhelicos
A3bIKU npoecpammuposanus u pabomul ¢ Oa3aMu OAGHHBIX
Hncmpymenmor u memoowt npoexkmuposanusi u ousatina UC
Cospemennvie 006beKMHO-0PUESHMUPOBAHHbBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0600weHUss OMeyecm8eHH020 U MeHCOYHAPOOHO20 ONblmd
8 coomeemcmeyouel 001acmu Uccie008aHul
Memoovr u cpedcmeéa NIAHUPOBAHUST U OPeAHU3AYUU UCCIEO0BAHUU U
paspabomox
Memo0owsi nposedenus IKCnepuUmMeHmo8 u Habarooenutl, 060ouenus u 00pabomku
ungopmayuu

ymems: Buvipabamuvieams éapuanmul peanruzayuu mpebosanuil

enaoems: Ananuz  803modCHOCHMeEl  peanuzayuu  mpebosamuti K - NPOSPAMMHOMY
obecneuenuio
Oyenka 8pemenu u mpyooemKoCmuy peanu3ayuu mpebosanuti K npocpamMmHOMY
obecneuenuio
IIpoexmuposanue cmpykmyp OaHHbIX
IIpoexmuposanue npocpammHbiX UHmMepPelcos
Iloozomoska npeonooicenuti 0nia coCmasienuss NIAH08 U MemoOUYecKuUx
npocpamMm UCciedo8anuil U paspabomox, NPAKMuYecKux peKoMeHOayutli no
UCNOTHEHUIO UX pe3y1bmamos
Leamenvrocmy, HanpasienHas Ha peulenue 3a0a4 AHATUMU4YecKo2o Xxapakmepa,
npeononazanuux 6vloop U MHO2000pa3ue aKmyaibHbIX CNoco008 peuieHUs
3a0au

IK-6 Cnoco0eH HCHOJIB30BATH COBPEeMEHHbIe MeTOAbl Pa3padoTKM NPOrpaMMHBIX

CHCTEM M peajiu3aliy KOHKPETHBIX AJITOPUTMOB MAaTEeMATHYECKUX MO/IeJIel Ha
0ase S3bIKOB MPOrpaMMHUPOBaHMs, 0a3 JAaHHBLIX M IAKETOB MPHUKJIAIHBIX
nporpamMm

HJI-1.1TK-6

3HAMmMb.

Hcnonv3zyem coepemennvlie uncmpymeHmaibHole cpeocmea papadbomku oasz
OAHHbBIX, NPUKIAOHO20 NPOZPAMMHOZ0 O0OecneveHus u cucmem pasiuiHozo
¢ynKyuonanonozo naznauenus

Bosmooicnocmu  cospemennvix U NepCneKmMuHbIX Cpeocme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPe0Cma



yMmemy:

glaoems:

HT-2.TTK-6

3HAMmMb.

ymemy:

gnaoems:

HJT-3.1TK-6

3HAMmMbs.

Memoodonozuu u mexnono2uu npOEKMUpPOBAHUs U UCNONIb308AHUS 0A3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIeU, WAONIOHbL, KIACCHl
00beKmo8, Ucnob3yemvle npu pazpadomke RPoOcPaAMMHO20 0OecneyeHuUs
Memoovl u cpeocmea npoekmuposanus 6a3 OAHHbIX

Memo0st u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepgheticos

A3bIKU npoecpammuposanus u pabomuol ¢ 6a3aMu OAGHHBIX

Hncmpymenmol u memoowl npoexmuposanus u ousavina UC

Coepemennvie 00beKMHO-0PUEHMUPOBAHHBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowvl ananusza u 0606weHUss OMmeueCmeeHH020 U MEeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Ilpumenamo  memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Koouposamyv na a3vikax npoepammuposanus

Ilpoexmuposanue 6a3 0anHvix

IIpoexmuposeanue npoepammHulx unmepgeticos

Yempanenue obnapysicennvix necoomeemcmeuii

Jeamenvrocmy, HANPagIeHHAs HA peulenue 3a0a4 AHATUMUYecKo20 Xapakmepa,
npeononazanwux 6vloop U MH02000pa3ue aKmyaibHblX CHOCO0008 peulenusl
3a0au

Jlemoncmpupyem 3nanus memooos, mexHoa02Ull U cpeocme papadomku
NPOZPAMMHBIX CUCHEM U  Peanu3ayuu  KOHKPEMHbIX  aAN20pUmMO8
Mamemamuyeckux mooeneil Ha 0aze A3BIKOE NPOZPAMMUPOGAHUA, 0a3
OaHHBIX U NAKEM 08 RPUKTIAOHBIX NPOZPAMM

Bosmoorcnocmu  cospemennvix U NEPCHEKMUBHbIX CpeoCms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPedCma

Memooonozuu u mexnono2uu nNpOeKMUpPOBaHUs U UCHONb308AHUS 0A3 OAHHBIX
Tunosvie peuwieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WAONIOHbl, KIACCb
00beKmo8, UCNob3yemble Npu paspadomke RPOSPaAMMHO20 0OecneyeHus
Memo0ost u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHmMepgheticos
Hnuempymenmor u memoowt npoekmuposanus u ousaiina UC

Coepemenmvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606uieHUs 0OmMedecmeenHo20 U MeHCOYHAPOOHO20 ONbIMA 6
coomeemcmayoujeti 061acmu Uccie008anull

Hcnonvsoeams  cywecmeyiowue  munosvle — pewienus U wabIoHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs

Ilpumenamo  memoovl u  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO2O
obecnedenus, CMpyKmyp OaHHbIX, 6A3 OAHHBIX, NPOSPAMMHBIX UHmMeppeticos
Koouposamye na szvikax npoepammuposanus

AHnanuz  803ModCHOCmeU  peanuzayuu  mpebo8aHuu K  NPOSPAMMHOMY
obecneuenuro

Oyenka u coenacoganue cpoko8 8biNOIHeHUs NOCMABIeHHbIX 3a0ay
Yempanenue obnapyscennvix necoomeemcmeuii

Leamenvrocmy, HanpasneHnas Ha peuieHue 3a0a4 aHATUMUYecK020 Xxapakmepa,
npeononazarwux 6vloop U MH02000pa3ue aKmyalbHblX CHOCO0008 peulenusl
3a0au

[IpuMmeHsIeT COBpeMEHHBIE TPHEMBI pabOThl €  HHCTPYMEHTATbHBIMU
CpeICTBaMH, TMOIACPKUBAIOIIUMU CO3JaHUE TPOTPAMMHBIX TPOAYKTOB U
MIPOrPaMMHBIX KOMIUIEKCOB Ha 0a3e SI3bIKOB MPOTPaMMHPOBaHMS, 0a3 JaHHBIX U
MaKeTOB MPUKIIATHBIX POTPAMM

Bosmooicnocmu  cospemennbix U NepCneKmueHblX  cpeocme  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEeOCME

Memoodonozuu u mexnono2uu npoOeKMUpPOBaHUs U UCNOIb308AHUS 0A3 OAHHBIX



Tunosvie pewerus, OUOIUOMEKU NPOCPAMMHBIX MOOYIEU, WADIOHbI, KIACCHl
00beKmMo8, UCNOab3YeMble NPU PaA3pPadboOmKe NPocPaAMMHO20 0bechedeHUs
Memoowl u cpedcmea npoekmuposanus 6a3 OAHHLIX

Memoovl u cpedcmea npoekmupo8anus. NPOSPAMMHBIX UHMepghelicos

AH3viku npoepammuposarus u pabomol ¢ bazamu OAHHbIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC

OcHo6bl COBPEMEHHBIX CUCmeM YNpasieHus Oa3amu OAHHbIX

Cospemennvie 06beKMHO-0PUESHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0600wWeHUsT OMeUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA
8 coomeemcmayroueti 001acmu UCci1e008aHUll

yMmemy: Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS  NPOSPAMMHO20

obecneyeHus, CmpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOCPAMMHBIX UHMePelicos
Koouposamyv na a3vikax npoepammuposanus

e1aoemn: Ilpoexmuposanue 6a3 0anHvix

Yempanenue obnapyoicennvix necoomeemcmeuil

Jlesmenvrocmo, HANPAasIeHHAsL HA peuleHUe 3a0a4 AHATUMUYeCK020 Xapakmepd,
npeononazanwux evloop U MHO2000pazue aKmyaibHblX CHOCOD08 peuleHuUs
3a0ay

TunoBblie KOHTPOJIbHBIC 3aIaHUA WJINX UHBIC MaTEpHUAJIbI, He06XOI[I/IMl>Ie AJId OCHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XAPAKTEPH3YHIIUX 3TANbI
(opMupoOBaHUA KOMIIETEHIMIA B MpoLiecce 0CBOEHHs 00Pa30BaTeIbHON MPOrpaMMBbl

1)

2)

3)

TunoBbie KOHTPOJIbHbIE 32/IaHUSA
[TpuBecTu cocTaB M CTPYKTYPY OOJAUYHBIX M MOOMJIBHBIX TEXHOJOTHI METOJBI U CpPEACTBa
co3/laHus O0JaYHBIX ¥ MOOWJIBHBIX MpOrpaMMHBIX npuinoxkenuit — OIIK-2: N/I-3.0I1K-2,
NJ1-4.011K-2, OIIK-3: U/-1.0I1K-3, U/J1-2.0I1K-3, [1K-2: UA-1.11K-2, UJ-2.11K-2, 1/I-
3.IIK-2, ITK-3: U-1.T1K-3,I1K-5: UJ1-1.11K-5, U1-3.T1K-5, T1IK-6: U1-1.T1K-6, U ]1-2.1TK-6,
NJI-3.T1K-6.
[IpuBectu TpeboBaHUsI K IPOrPaMMHON CHUCTEME, pa3paboTaTh MPOCTEHIee MPOrpaMMHOE
NpUIOKeHUe, B3auMojelcTBytomee ¢ obmakom — OIIK-2: WJI-3.0I1K-2, 1JI-4.0I1K-2,
OIIK-3: UJ-1.0TIK-3, U/-2.0I1K-3, TIK-2: UJI-1.I11K-2, U]1-2.1TK-2, U1-3.11K-2, T1K-3:
W-1.11K-3,I1K-5: UJ-1.11IK-5, UJ-3.11K-5, TIK-6: U1-1.11K-6, U-2.11K-6, N I-3.1TK-6.
PazpaboraTe mpocreiiiiee MporpaMMHOE TPUIIOKEHHE C MPUMEHEHHEM 0a3bl JaHHBIX
Microsoft SQL Azure — OIIK-2: MJI-3.0I1K-2, 1UJI-4.0TIK-2, OIIK-3: U-1.0I1K-3, 1]JI-
2.0I1K-3, IIK-2: UA-1.11K-2, U-2.T1K-2, U]-3.11K-2, I1K-3: U 1-1.11K-3,I1K-5: U1-1.11K-
5, UA-3.1IK-5, TIK-6: U/-1.ITK-6, U1-2.T1K-6, N/1-3.T1K-6.

3a4éTHO-)K3aMeHAIlMOHHBIE MaTepHaabl JJs NPOMEXKYTOYHOH  aTTeCTalluH

(3x3ameH/3a4éT)

Bonpocsl 111 NOATOTOBKH K 3a4€Ty

1) OcHOBHBIE XapaKTEPHUCTUKU OOJTAYHBIX BHIYHCIICHHIA;
2) IlporpammHOe oOecnieueHHEe KaK CEPBHUC;,

3) Ilnardopma Kak cepBuC;

4) HudpacTpyKTypa KaK CepBHC,

5) TIlnardpopma Windows Azure;

6) Posm B Windows Azure;

7) BupryaibHble MaIIUHbI;

8) CepBucCH XpaHEHUS TaHHBIX;

9) Apxutektypa cepBuca xpaHeHus qanHbix SQL Azure;



10) KuroueBsie crieHapuu ncnojb3oanus SQL Windows Azure;
11) MexaHU3MbI OpraHU3aIMUA XPAHCHUS,

12) Tomosorus npuiokeHui, ucrmonb3yromux SQL Windows Azure;
13) Windows Azure AppFabric;

14) Cepsuc AppFabric Service Bus;

15) Cepsuc AppFabric Access Control;

16) ApxurekTypa MpUIOKEHHUH B 00JIaKe.

17) Apxutekrypa obnaqnoii ruiatgopmer Microsoft Azure;

18) 3amyck cepsuca B miathopme Microsoft Azure;

19) Apxwurekrypa obnaunoit miardopmsr Yandex Cloud;

20) 3amyck cepsuca B miatdopme Yandex Cloud,;

21) ApxutekTypa obmaunoi miatgopmel Google Cloud,;

22) 3amyck cepsuca B miardopme Google Cloud.

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom: OIIK-2: N/1-3.011K-2, N]1-4.01I1K-2, OIIK-3: N-1.011K-3, UJI-2.0I1K-3, I1K-2:
Wa-1.I1K-2, UA-2.11K-2, UJ-3.11K-2, TIK-3: UJ-1.11K-3, TIK-5: UA-1.11K-5, UJ1-3.T1K-5, T1K-
6: U-1.11K-6, U1-2.TTK-6, N ]1-3.TTK-6.

4.2 Metoanueckue MaTepualibl, oNpeaesiiome Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(hopMupoOBaHUA KOMNIETEHUM

MeToauyeckue PpeKOMeHIAUMHU, ONpedejsAoNe MNPoueAypPbl  OLEHUBAHUA
BbINOJTHEHHUS] KOHTPOJIbHBIX 33/IaHUI:
3a/laHue CUUTAETCs BBIIIOJIHEHO, €CIIH:
— CTY/JEHT BJIaJIe€T TEPMHUHOJIOTHEH
— TPUMEHEH MPaBUIBHBINA METOJT PEIICHUS
—  XOJI pacCyKJ€HUMN COOTBETCTBYET JIOTUKE 3aJaHUs
— JIOmycKaroTcs apu(MeTHYecKue OIImoKu.

Metoauyeckue pEeKOMEHJALMH, ONpedeJsiioHe  MNPouneaypbl  OLEHMBaHHS
CaMOCTOSITEJIbHOI padoThI:
Pemenust mpeacTaBnsioTCs CTyJCHTaMH NHCbMEHHOH ¢opme B cucteme Moodle wnu B
aynutopuu. Cpok IpeicTaBIeHHs OrPaHUYeH 110 BPEMEHHU.
OrneHuBaHUE pe3yabTaTOB CAMOCTOSITENIbHOW pabOThl OCHOBBIBAETCS Ha KauecTBe
BBITIOJTHEHUSI CTY/IEHTOM 3a/IaHUH.
3alaHue CUUTAETCS BBIIIOJIHEHO, ECIIH:
— CTYZACHT BIaJceT TEPMHUHOJIOTHEN
— TPHUMEHEH NPaBWIBHBIA METOJ PELICHUS
— XOJ pacCyXJE€HHUH COOTBETCTBYET JIOTUKE 3aJaHUS
— JIONyCKaroTcs apudmMeTndeckue OmmoKu.
Kpurepun onenkn:
OLICHKA «HEYA0BJIETBOPUTENbHO»: pemieHo MeHee 50% 3ananuil.
OlleHKAa «YyI0BJETBOPUTEJIbHO»: peuieHo MeHee 75% 3amanuil, Ho He MeHee 50%
3aJIaHui;
OIIEHKA «XOPOI0»: perieHo oonee 75% 3amaHuid.
OLIEHKA «OTJIMYHO»: perieHo 6oiee 90% 3ananuil.

Metoauyeckue peKOMEHJALMH, ONpedeJsiiolHe  NpPouneaypbl  OLEHMBAaHHS
KOHTPOJIbHOI padoThlI:


https://azure.microsoft.com/ru-ru/
https://azure.microsoft.com/ru-ru/

Perrenust mpencTaBIsAiOTCS CTyJACHTaMH MUChMEHHON (opme B cucteme Moodle wmu B
aynutopuu. CpoK BBIIIOJHEHHUS OTPAHUYEH 110 BPEMEHHU.
OrneHrBaHUE OCHOBBIBACTCS HA KOJIMYECTBE BBHIITOJTHEHHBIX CTY/ICHTOM 3aJIaHUM.
3aJaHue CUMTACTCS BBIIOJIHEHO, CCIIM:
— CTYJEHT BJIaJIe€T TEPMHUHOJIOTHEH
— TPUMEHEH MPaBUIILHBIN METOT PEIICHHS
—  XOJI pacCy>KJE€HUH COOTBETCTBYET JIOTUKE 33 aHUs
—  JIOMyCKaroTcs apu(METHUUECKUE ONTUOKH.
Kpurtepun onenku:
OLIEHKA «HEeYIO0BJIEeTBOPHUTEIbHO»: penieHo MeHee 50% 3ananuii.
OIIEHKA «Y/0BJIETBOPUTEIbHO»: perieHo He Menee 50% 3ananuif;
OIIeHKA «XOPOIO0»: perieHo oonee 75% 3amaHui.
OIleHKA «OTJIUYHO»: penieHo oomnee 90% 3amanuii.

MeToauyeckne peKOMeHAAIUH, ONPeiesiolue MPoLeaypPbl OLleHUBAHUS HA 3a4eTe:

[Iponienypa npomeXyro4HOM aTTecTallid NPOXOAUT B COOTBETCTBUM C IlonoxeHueM o
TEKYIIeM KOHTPOJIE U TPOMEXKYTOUHOH arrectanuu ooydarommxcss PI'BOY BO «Kyol'Y».

HroroBoii ¢opmoit KOHTpOdS cHOPMHUPOBAHHOCTH KOMIIETEHIIUN Yy O0OyYarommxcs MO
JTUCLUTIIMHE SIBISIETCS 3a4eT U 9k3aMeH. CTyIeHThI 00s3aHbI MOJYYUTh 3a4€T B COOTBETCTBHUH C
pacnucaHueM U y4eOHBIM IIIaHOM.

OOC npoMeKyTOYHOM aTTECTAIIMU COCTOUT U3 TECTOBBIX 33/IaHUI, KOHTPOJIbHBIX 3aJaHUI
U 3aJJaHUI TSI CAMOCTOSTEIbHON PabOTHI.

3auéT 1O JUCHMIUIMHE TMpeciieAyeT Ielb OICHUTh pPadOTy CTyIeHTa, IOJydeHUE
TEOPETHYECKUX U IMPAKTUYECKUX 3HAHUMN, UX MPOUYHOCTh, PA3BUTHE TBOPUECKOI'O MBIILJICHUS,
PHOOpPETEHUE HABBIKOB CAMOCTOSTEIIBHON pa0OThI, yMEHUE IIPUMEHSITh ITOJIYICHHBIC 3HAHUS JIJIS
pELIeHUs TPAKTUYECKUX 3a]1a4.

Pesynbrar cnaum 3auera 3aHOCUTHCS TIPETO/IaBATENIEM B DK3aMEHAITMOHHYIO BEJOMOCTh 1
3a4€THYIO KHUXKKY.

OrneHuBaHNE YPOBHSI OCBOCHHS JHMCIUIUIMHBI OCHOBBIBAECTCS HA KA4YE€CTBE BBIMOJHEHUS
CTYJICHTOM TE€CTOBBIX 3aJaHHI, KOHTPOJIbHBIX 33JaHUN U 3aJJaHUH JISI CAMOCTOSITENIbHOM paboTHlI.

Kpurtepun onenku:

OLICHKA «He3a4€T» BHICTABJISIETCS B CJIy4Yae BbINOJHEHHUS OJHOI0 U3 YCJIOBHIM:

— camocTosTeNbHas padoTa OI[eHeHA Ha «HEYIOBIETBOPUTEILHO;

— XOT# OBl IO OJIHOM U3 KOHTPOIBHBIX Pa0OT CTOUT OIIEHKA «HEY/IOBIETBOPUTEIHHOY,

— BbINOJIHEHO MeHee 60% KOHTPOJIbHBIX 3aJaHHil.

OLIEHKA «324€T» B cJIy4yae BbINOJHEHUs yCJIOBMIi:

— caMocTosTeNbHas padoTa OLEHEHa He HUXKE, YEM Ha «y/I0BJIETBOPUTEIHLHOY;
— BCE KOHTPOJbHBIE paOOT OIICHEHBI HE HIKE, YeM Ha «YIOBIETBOPHUTEIBHOY,
— BBINOJIHEHO He MeHee 60% KOHTPOJIbHBIX 3aaHUH.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBAJIMAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOKHOCTSMH 370POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— MIPU NIPOBEJIEHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIOJIIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UHBaJWAOB IIpOLEypa OLIEHUBAHUSA pE3yNbTaTOB OOyYEHHUS 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Iporienypa OoneHUBaHUsI PE3yNIbTATOB OOYYCHHS WHBAIWIOB W JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 AUCIHILTUHE MPEAyCcMaTpUBaET MpeloCcTaBlieHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCIIPUSATHS HH(POPMAIIHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5. Ilepeyennb yuyeOHOH JuTepaTypbl, HH(POPMALUMOHHBLIX PECYpPCOB H

TEXHOJIOTUH

5.1 OcHoBHas JiMTEpaTypa:

1. CaBenneB, A.O. Beenenue B obnaunsie pemrenus Microsoft / A.O. CaBenbes. - 2-¢ u3.,
uctp. - Mockpa: Hanmonansnsiii OTkpbiThiid YHuBepceuter « MHTYUWUT», 2016. - 231 c.

2. Cagonos, B.O. Pa3Butue 1aTGopmbl 00J1a4yHbIX BBIUYHCIICHUM
Microsoft Windows Azure / B.O. Cadonos. - 2-¢ u3a., ucop. - Mocksa: HanmoHaabHBIH
OtkpeiThiil YHuBepcuter « MTHTYUT», 2016. - 393 c.

3. Npyxunun, JI.B. BeicOKONpOU3BOAUTENbHBIE BHIYUCICHUS U 00JauyHbIe TEXHOJIOTHH:
yuebHOe mocobue / J.B. [pyxunun. - Tomck: M3garensctBO TOMCKOro TOCYIapCTBEHHOTO
yHuBepcurteta, 2020. - 94 c.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Heitren, Ilon. Python: mckyccTBEeHHBIM WHTEIEKT, OOJbIIME JAaHHBIE W OOJIAYHBIE
Beruucnenus / [lon Jleiten, Xapsu [leiiten; [nmepesen c¢ anriuiickoro E. Matsee]. - CaHKT-
[TerepOypr [u ap.]: [Tutep, 2020. - 861 c.

2. I3Buc, K. I11aGn0Hb! npoekTHpoBaHus A1 001ayHoi cpeapl: MoHorpadus / K. [sBuc;
niep. ¢ anr. J[. A. benukosa. - Mocksa: JIMK IlIpecc, 2020. - 388 c.

3. Kymennckuii, C.A. Hcnonb30oBaHHe OOJIAYHBIX CEPBHCOB: YUYeOHO-METOIUICCKOE
nocobue / Kynensckuit C.A., - 2-e usn., crep. - Mocksa: ®aunra, U3n-so Ypan. yu-ta, 2017. -
136 c.

4. Koctiok, A.W. Opranuszanus o6naunsix 1 GRID-Beruncnenuit: yue6. nocobue / A.1.
Koctiok; HOxubiit denepanbupiii yHuBepcuter. - Pocros-nHa-Jlony; Taranpor: M3gatenbcTBo
FOxHoro denepanbHoro yausepcurera, 2018. - 121c.

5.3. Illepuoauyeckue U3IaHNUs:
1. ba3w gaaHpIX KoMmmmanuu «ct Beio» http://dlib.eastview.com
2. Dnekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHoOHATbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

InexmponHno-oubauomeunwvie cucmemsl (I6C):

DBC «FOPAWT» https://urait.ru/

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

3BbC «ZNANIUM.COM» www.znanium.com

Moo
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5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvi OaHHbIX

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

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

3. XKypnanst m3natenscrBa Wiley https://onlinelibrary.wiley.com/
4

5

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HamuonanbHas AIEKTpOHHAS OMOIMOTEKA (IOCTYI K DJIEKTPOHHOW OUOIMOTEeKE
mucceprauii Poccuiickoit rocynapcerBennoit oubmmoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enprmna https://www.prlib.ru/
8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganupix (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. Yuuepcuretckas nnpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble Cnpasovrbsble cCucmembsl

1. Koncymbrant Ilmoc - cmpaBouyHas TpaBoBas CUCTeMa (IOCTYI IO JIOKAJBLHOW CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcor c6o600n020 0ocmyna

2. KubepJlenunka http://cyberleninka.ru/;

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

4. MuHucTepcTBO  HaykM W Bblcmiero  oOpasoBanust  Poccuiickoii  denepauun
https://www.minobrnauki.gov.ru/;

5. ®enepanbhblii moptan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. HudopmanuonHas cuctema "EnuHoe OKHO jgocTynma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

8. IIpoekt I'ocynapcTBeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna "ObOpa3zoBanue
Ha pycckoM" https://pushkininstitute.ru/;

9. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

10. Cmyx0a TeMaTHUYECKUX TOJKOBBIX clloBapei http://www.glossary.ru/;

11. CnoBapu U SHUMKIONEIUU http://dic.academic.ru/;

12. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

13. 3akonompoekT "OO0 obpazoBanuu B Poccuiickoii denepannn". Bornpockl 1 0TBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmpoHublie 06paszoeamenvHvle U UHGopmayuonuvie pecypcovl Kyol'yV

1. DOnextponHsbIi KaTanor Hayunoii 6ubmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. Cpena MOAYIBLHOTO AMHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJITAHOB, y4€OHO-METONYECKUX KOMILJIEKCOB, IMTyOJUKAITUN 1 KOH(GEPEHITNH
http://infoneeds.kubsu.ru/

5. bubamnoreka nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB qoKymMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DnexkTpoHHBIE 00pa3oBaTeIbHbIe pecypchl Kageapsl MHOOPMALMOHHBIX CUCTEM U TEXHOIOTHIA
B oOpasoBanun KyO6I'Y wu mnHayuHo-meronmyeckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeTounquKne YKa3anusa JJIisd oﬁyqalomuxm mo OCBOCHHIO
AUCHUIUIMHBI (MOIYJIs1)

[To xypcy mpeaycMOTPEHO HpOBEACHHUE JTa0OPATOPHBIX 3aHATUH, HA KOTOPBIX AAETCs
IPUKJIAJHON CUCTEMaTU3UPOBAHHBIN MaTepuai. B xozae 3aHATHI pa30uparoTCss METO/IbI pELICHUH
3amad mo temam. Ilocie 3aHsATHS PEeKOMEHAYETCs BBIOIHUTH YIMPAXXHEHUS, PUBOJUMBIC IS
CaMOCTOSITENIbHOU PaOOTHI.

[Ipu camocrosiTenbHONH paboTe CTYAEHTOB HEOOXOAMMO H3Y4YHTh JIUTEPATYpY,
NPUBEAEHHYIO B IEPEYHSX BBIIIIE, /U1 OCMBICIICHHS BBOJUMBIX OHATHUH, aHaIM3a NPEAI0KEHHbBIX
MOJIX0/I0B M METO/IOB JMCKPETHON MaTeMaTuKu. [Ipu pemeHnn HOBOH 3a/1auM CTYACHT JTOJKECH
YMETb BbIOpaTh METOJI PELICHUs U €r0 000CHOBAaHHUE.

BaxnedmmM sTanoM Kypca SBIISIETCS CaMOCTOSTENbHas paboTa Mo AWCHUILIHHE. B
polecce CaMOCTOATENIbHOM paboThI CTYAEHT NpHOOpeTaeT HaBbIKU pabOThI, MPUMEHSISI 00J1auHbIe
TEXHOJIOTHH.

Vcnonb3yroTcsi akTUBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOIMH, KOTOPbIE
CHOCOOCTBYIOT ~Pa3BUTHIO OOWIEKYJIbTYPHBIX, O0OHIETPO()ECCHOHAIBHBIX KOMIIETCHIMNA W
npodecCHOHATIBHBIX KOMIIETEHIINH 00yYaroIuXxcsi:

e mnpoOieMHOe O0yUeHHUE;
pa3sHOYpOBHEBOE OOYUEHHUE;
MIPOEKTHBIE METO/IBI O0yUCHHS;
MCCIIEIOBATENILCKUE METO/IBI B O0yUCHHH;
oOyueHue B COTpYIHUYECTBE (KOMaHIHas, TPYIIoBas paboTa);
MH(POPMAIIMOHHO- KOMMYHHUKAI[MOHHBIE TEXHOJIOTHH.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

Y4yeOHO-METOAMUYECKUM 0OecrieueHueM KypCOBO pabOThI CTYAEHTOB SBIISIOTCS:

1. yueOHast muTeparypa;

2. HOpMaTuBHBIE TOKyMEHTHI BY 3a;

3. MeToau4ecKue pa3paboTKH i CTYICHTOB.

CamocrosTenbHas padoTa CTyI€HTOB BKJIIOYAET:

— opopMIIEHHE UTOTOBOTO OTUETa (TTOSICHUTETHLHOM 3aITUCKH ).

— aHaJIU3 HOPMATHBHO-METOIMYECKOM 0a3bl OpraHnu3aIuiy;

— aHaJIM3 HAay4YHBIX MyOIMKAIUH 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 U 00paboTKy HH(pOPMAINH;

— paboTy ¢ Hay4HOM, yueOHOM U METOUYECKON JIUTEPaTypoH,

— pabota ¢ koHcnekTamu Jekiuid, IbC.

JI1st caMOCTOSTENNbHOM PabOTHI MPEICTABIISIETCS AYAUTOPHUS C KOMITBIOTEPOM H JIOCTYIIOM
B lIHTepHET, K 2JIeKTpOHHOM OMOIHOTEKe By3a M K MHHPOPMALIMOHHO-CIIPABOYHBIM CHCTEMAaM.
[lepeueHb yaeOHO-METOMNIECKOTO 0OECTICUCHNUS:

1. OcHoBHas oOpa3oBaTelibHas MporpamMma BBICHIETO MpodeccHoHaTbHOTO 00pa3oBaHUs
(denepaabHOrO  rocylapcTBEHHOIO  OIO/DKETHOrO  00pa3oBaTeIbHOIO  YUPEKIACHUS
BhICcIIero oOpa3oBaHus «KyOaHCKHIA TOCYAapCTBEHHBIH YHUBEPCUTET) 0 HATIPABICHUIO
HOJTOTOBKH.
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2. TlonoxeHue O MPOBEIEHUU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U IMPOMEXYTOUHOM
aTrecTaliud B (elepaJbHOM  TOCYJAapCTBEHHOM  OIOPKETHOM — 00pa30BaTeIbHOM
yUpexXJIeHUU BhIciero oopasobanus «KyOaHCKHI rocy1apCTBEHHBI YHUBEPCUTET.

3. OOmmue TpeOOBaHUS K MOCTPOCHHIO, COACPIKAHUIO, OPOPMICHHIO U YTBEPXKICHHIO
paboueii mporpaMMbl JucHUIUIMHB DenepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa BBICIIETO NMPo(ecCHOHANTBHOT0 00pa3oBaHusl.

4. Meroauueckue pEKOMEHJAMU MO COACPKAHHUIO, OQPOPMIICHHIO U MPUMEHEHHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B yU€OHOM IPOLIECCE, OCHOBAHHOM
Ha denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHapTe.

5. VYueOHblil 1aH OCHOBHON 00pa3oBaTEeIbHON MPOrpaMMBbl IO HAIPABJICHUIO MOTOTOBKH.

6. denepanbHbIi roCy/1apCTBEHHbIN 00pasoBaTenbHbBIN CTaHJIapT BBICILIETO
po(hecCHOHATLHOTO 00pa30BaHus MO HAMIPABICHUIO MTOATOTOBKH.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyallbHas ydeOHas pabora (KOHCYNbTAIlUU) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOT0 MaTepuaa.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYCHHUS W YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM W OOy4YaroIlUMCS HMHBAJIUAOM WU JIMIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. HepequL I/IH(l)OpMaIII/lOHH])lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPpH

OCYIIECTBJICHUN Oﬁpa3OBaTeJILHOFO nmponoecca 1mo IMCumIJaInHe (MOJ]yJIIO)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA

—IIpoBepka ToMalIHuX 3a1aHUH U KOHCYJIBTUPOBAHHE TOCPEICTBOM JIEKTPOHHOM MOYTHI.
— Mcnonp30BaHue 3IIEKTPOHHBIX MTPE3CHTAIMIA TPY TPOBEICHUH ayIUTOPHBIX 3aHATHH.

— Cucrema MOODLE.

— IIpoBepka nomaiHux 3aaHui U KOHCYIbTHpoBaHue nocpeactsom JOUC KyoIl'y.

7.2 TlepeyeHb JMIEH3HOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOIO
odecneueHus

MS Windows Azure;
MS Office;

MS Visual Studio;
Google Chrome;
OpenOffice.

8. MaTepuajibHO-TeXHHUYECKOe o0ecrnevyeHne 1o JUCHUILIUHE (MOYJII0)
IIo Bcem BUIamM y‘IC6HOI>i ACATCIIBHOCTH B pPaMKax AOUCHUILIMHBI HCIIOJB3YIOTCA

ayJIUTOpUH, KaOMHEThl U J1TAOOPaTOPHH, OCHAIEHHBbIE HEOOXOIMMBIM CHEIHATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM.

HaumeHnoBanue yueOHON ayUTOPHH, €€ OCHAILIEHHOCTh

No Bun pabor
000pyI0BaHUEM U TEXHHUUYECKUMU CPeICTBaMHU O0yUEHHUs

1. JlexumoHHbIE 3aHATUS | AyAuTOpUS, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHSI




JlaboparopHsble 3aHATHS | AyAUTOpHS, YKOMIUIEKTOBAaHHAs CHeuaIu3upOBAHHOMN
MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHUs,
KOMIIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUCHHUEM
[IpakTuueckue 3anatust | Ayauropus, YKOMIUIEKTOBAaHHAs CHeUUaIu3UupOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUSHHSI
['pynnoBsie Aynuropus, YKOMILJIEKTOBAHHAS CHeUaIu3upOBAHHOMN
(MHAMBUAYAJIbHBIC) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHwUs,
KOHCYJIbTAIIUU KOMIIBIOTEPaMH, TPOrPAMMHBIM 00ecTieYeHUEM
Texkymuii ~ KOHTpOJb, | AyauTopusl, YKOMIUIEKTOBAHHAas CIeLUaIU3UPOBAHHOMN
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4yeHwus,
aTTecTanus KOMITBIOTEPAMH, TPOTrPAMMHBIM 00€CTICYeHUEM
CamocrosiTenbHas Kabuner st caMoCTOSITENIbHOM  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKON € BO3MOYKHOCTBIO MOJKIIOYECHUS K

cetn «MHTepHET», MPOTPaMMON HSKPAHHOTO YBEIMYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue omnpeaensercs OIIOIL.




