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PabGouass mnporpamma jucuuiuinHbl «MamuHHOEe OOydeHue» COCTaBlieHAa B
COOTBETCTBHUHM C (heJiepajbHbIM IOCYAapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM
Boiciiero  oOpazoBanus (OI'OC  BO) 0o HampaBi€HUIO  MOJTOTOBKHU
02.03.03MaremaTudeckoe obecrieueHrue 1 aIMUHIUCTPUPOBAHNE HH()OPMALTMOHHBIX
CHCTEM.

[Tporpammy coctaBui(u):
Xapuenko AgHa BraiuMupoBHA, JOIEHT, KaHJI. IIEJT HAVK

W,

$

Pabouyas mporpamMmma nuCIUIUIMHBI «MalmHHOE 00yUYeHUEe» YTBEPKIeHa Ha
3acefqaHuu Kadeapsl HHGOPMAIMOHHBIX TEXHOJOTHN PoTOoKoJ Ne20 oT «21» mas
2024 1.

3aBenyromuii Kadenpoii (pazpaboTunka) y
B. B. Ilogkon3un

IOAIHCH

PaGouas nporpamma obcyxaeHa Ha 3acefaHuu Kadeapbl HHPOPMaMOHHBIX
texHosioru nmpotokosa Ne20 ot «21» mas 2024 r.
3aBenytromuii kadenapoi (BbITyCKaroIiei)

B. B. Iloaxon3un

IoAIucCh

YTBepkIeHa Ha 3acelaHny YIeOHO-METOIMIECKON KOMUCCHH (PaKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIIATHON MaTeMaTHKU MPOTOKOJ Ne3 oT «21»
mas 2024 r. o
[Ipencenarens YMK dakynbrera
A. B. KoBanenko

/7 moamucek
v

PeniensenTsr:

bernapsu M. E., mnpodeccop kabdeapsl COIUATBHO-TYMaHUTAPHBIX U
€CTECTBEHHOHAYYHbIX JTACIUILINH CKD dI'BOYBO «Poccuiickumt
rOCYJIapCTBEHHBIM YHUBEPCUTET MPABOCYAUSN», KaH/I. (hU3.-MaT. HAYK, JOIEHT

Py6rmoB C. E., nouent kadeapsl MaremaTudeckoro moaenupoBanus ®I'bI'OY
«KyOI'Y» , xann. ¢pus.-Mat. HAyK, TOIEHT



1 Hean u 3axa4u U3y4YeHHUs] JUCHUILTHHBI (MOYJIs1)
2

2.1 Ilenb oCBOEHHUSI TUCITUILIMHBI

Henpio ocBOCHHS AUCIMILTUHBI SBISIOTCS (OPMHpPOBAHHE y CTYJIEHTOB TEOPETUUECKUX
3HAHUN U MPAKTUYECKUX HABHIKOB 10 OCHOBAM MAIIMHHOTO OOyYEHHsI, OBJIAJICHUE CTYJACHTaAMH
WHCTPYMEHTapueM, MOJEISIMH M METOJAaMHM MAIIUHHOTO OOYy4YeHHs, a Takke MpHoOpeTeHue
HaBBIKOB HccienoBarens AaHHbIX (data scientist) U pa3paboTyvka MaTeMaTHUYECKUX MOJEINIEH,
METO/IOB U aJITOPUTMOB aHAJIU3a JIAHHBIX.

CopepxaTenpHOEC HAIMOJHEHWE AWCHUILIUHBI OOYCIIOBICHO OOmMMH 3ajadyaMd B
MOATOTOBKE OakasaBpa.

HayuHoli OCHOBOW MJIsi TOCTPOEHUS MPOrpaMMbl JAHHOW JMCUMUILIMHBI SBJSETCS
TEOPETHKO-TIParMaTUYECKUM MOIX0]] B 00yUCHUH.

1.2 3agaun AMCHUILIMHBI

—  H3YYCHHE KJITFOUYEBBIX MOHATHM, IIEJICH 1 3a]1a4 UCII0JIb30BAHUS MAIIIMHHOTO O0YyYCHMS;

— H3Y4YEHHE METOJOJOTMYECKUX OCHOB NPUMEHEHUS aJITOPUTMOB MAIIMHHOTO
00y4eHwusl.

— HW3y4YeHHE METOJI0B MAIIUHHOTO OOYy4YeHHs, COOTBETCTBYIOIIMX Pa3IMYHBIM
MCCJIEA0BATENIbCKUM 3a/layaM, HHTEPIPETUPOBAHUE TTOJIYYEHHBIX PE3YJIbTATOB;

— YMEHHE BH3YaJU3UPOBATH PE3yJIbTaThl PaOOTHI ATOPUTMOB MAITUHHOTO OOYYeHUS,
BBIOMPATH;

—  npuoOpeTeHre OMbITa 110 MPUMEHEHUIO METOI0B MAIIIMHHOTO O0yYEHHUSI, IIOCTPOCHHUSI
U OIICHKH KauecTBa MOJCIICH.

1.3 MecTo qucuunjnHbl (MOAYJs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
JuctunuHa «Mammaaoe o0ydeHue» otHocuTcs K «K.M.Komrmiekcabsie Mogynm» bioka
1 «IucrumuinHe! (MOIyH)» y4eOHOTO IUIaHa.
BxoaHbIME 3HAHUSMU TSI OCBOSHUS JAHHOW JUCITUTUIMHBI SBIISFOTCS 3HAHUS, YMEHUS U
OTBIT, HAKOIUICHHBIM CTYJEHTaMH B TMPOIECCe H3YUYEHUS ITUCHUIUINH «DyHIaMeHTaIbHbIC
JTUCKpeTHbIE Mozenn», «OCHOBBI TPOrpaMMHUPOBaHUM», «METOabl TPOrPaMMHUPOBAHHS,
«HTepnpeTnpyeMble SI3bIKH IPOrpaMMHUpoBaHus». O0ydaromuics JOKEH:
— UMeTh 0a30Bbic HABBIKM B HAMHCAHWMA TPOTpaMM Ha MPOUEAYPHBIX H OOBEKTHO-
OPHUEHTHPOBAHHBIX S3bIKAX;
— OBITh 3HAKOMBIM C HaH0OJIEE YACTO BCTPEUAOIIUMHUCS CTPYKTYpaMH JaHHBIX, YMETh UMH
M0JIb30BATHCA U 3HATh BHYTPEHHIOIO OpTraHU3aIIHIO.

1.4 Ilepedyenb MJIaHMpPYyeMbIX Pe3yJbTATOB O0Oy4eHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

N3yyenne nanHHOW y4yeOHOW [AMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaroIUXCs CIEAYIOINUX KOMITETEHIIUN:
IK-2 Cnoco0eH BbISIBUTH €CTECTBEHHOHAYYHYIO CYIIITHOCTh MPO00JieM, BO3HUKAIOIIUX
B XojAe nNpodecCHOHAIBHONH JeATeJbHOCTH B 00JaCTH MOJEJMPOBAHMUS U
AHAJIM3a CJO0KHBIX €CTECTBEHHBIX M HMCKYCCTBEHHBIX CHCTEM, ONpeesiTh
CTPYKTYpPY HpPOrpaMMHOro oOecredyeHusi, MeTOAbI M CpPeACTBAa  ero
NPOEKTHPOBAHUA HA OCHOBe TpeOOBaHMI ¢ YYeTOM CYLIeCTBYIOUIUX
OrpaHuYeHuit
HJI-1.1IK-2 Pazpabamuleaem Konyenyuio u apxumeKkmypy npocpammHoll CUCHeMbl,
ee (PyHKUUuoHanbHbIEe 803MONHCHOCIU U JIOCUKY Padombl, Oeaem 6vloop
cpeocme npoeKmuposanus u peanu3auuu Ha OCHO8e MpedoGaHuil ¢
YUEmoM Cyuiecmeyiouux 02panudeHuil
3uamo Memoodonoeuu u mexnono2uu nPOEKMUPOBAHUS U UCHOIb308AHUS 0A3 OAHHBIX



Ymems

Baaoempw

HJT-2.TTK-2

3name

Ymems

Baaoempw

Ipunyunsr nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uUdbl
apxumexmypul NPOCPAMMHO20 0becnedetusl

Memooul u cpedcmea npoekmupoBanust NPOSPAMMHO20 0bechedeHus
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC

Hucmpymenmot u Mmemoowt eepuguxayuy CmpyKmypvl HpoepamMMHO20 KoOd
Memoovr u cpedcmea nIAHUPOBAHUS U OP2AHU3AYUU UCCTe008AHUL U
paspabomox

Bvipabamvieams éapuanmul peanruzayuu mpebosanuti

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PeuleHUll

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUL — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMeEPDelico8

Coenacosanue mpebosanull K nPOCPAMMHOMY obecneyenuro c
3aUHMEPECOBAHHBIMU CHOPOHAMU

Paspabomra, usmenenue u coenacosanue apxumexkmypvl NpoOSPAMMHO20
obecneyeHUsi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneyenus

Paspabomxa cmpyxmypuor npoepammnozo xooa UC

Hesmenvrocmo, Hanpasiennas Ha peuienue 3a0ay aHaTUmu4ecKo2o xapakmepa,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuieHus 3a0a4

Cnocoben ucnonvzosamso 3Hanus 0 6A308b1X NPUHUUNAX OPZAHUAUUU U
O0CHOGHBIX Imanax npoekmuposanus HC
Memooonocuu u mexnono2uu NPOEKMUPOSAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Ipunyunsr nocmpoenus apxumekmypvl HPOCPAMMHO20 0OecneyeHus U 6uUobl
apxXumeKmypbul npocPaAMMHO20 0becneveHus
Memoowi u cpedcmea npoekmuposanusi NPOCPAMMHO20 0bechedeHsl
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHMepgheLicos
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Hucmpymenmor u memoOowi eepuguxayuu Cmpykmypvl npoZpamMmMHo20 Kooa
Lenu u 3a0aqu npoBoOUMbIX UCCIe008AHUL U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHUAYUU UCCLEO08AHUU U
pazpabomox

IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEeMbIX peuleHUll

Hcnonvzoeams  cywecmgylowue  munogvle  peuwieHus U wadbIoHbl
NPOEKMuUpOBAHUsI NPOSPAMMHO20 0Decnedenus

Ilpumensmov ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHU — NPOSPAMMHOZ0
obecneuenusl, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMeppelicos

Oyenka epemenu u mpyooemMKOCmu peanusayuu mpebo8anull K npospammHoOMy
obecneueHuo

Cocnacosanue  mpeboganuil K  NPOCPAMMHOMY  obDecnedyeHuro ¢
3aUHMEPECcO8AHHLIMU COPOHAMU

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpopAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmupoganue npocpammHuix unmepgeucos

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUmuyecKo2o xapakxmepad,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHbiX CHOCOD08 peuleHus 3a0ay



AJT-3.1TK-2

3name

Ymems

Bnaoemuw

Hcnonvzyem memooonozuu pazpadbomku npozpammmuozo obecneuenus u
MeXHON02UU  NPOZPAMMUPOCAHUA, MEMOO00I02UU U  MEXHON0UU
NPOEKMUPOBAHUA U UCNOIb306AHUA 0A3 OAHHBIX, MEMOObL U CPEOCmed
npoOeKmMuposanus npPOZPAMMHBIX unmepdeiicos, npuUHYUNL
nocmpoenusn apxumeKmypol npoOZPAMMHO20 0becheuenus
Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHudecKkou apxumeKmypol
Memooonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUS OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumekmypvl NpOSPAMMHO20 OOecneyeHusi U 6uUobl
apxumexmypul NPOCPAMMHO20 0becnedetus
Memoovl u cpedcmsa npoekmupoBanus. NPOPAMMHO20 0becnedeHus
Memoowt u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepPhelicos
Hncmpymenmol u memoowt npoexmuposanusi u ousavina MC
Hucmpymenmor u memo0osl gepughuxayuu cmpykmypuvl NpOpaAMMHO20 K0Od
Memoovr u cpeocmeéa nIAGHUPOBAHUA U OP2AHU3AYUU UCCIE008AHUL U
paspabomox

Buipabamvieams éapuanmul peanruzayuu mpeb6osanutl

HUcnonvzosams  cywecmsyowue  munosvie — peuileHus U UWAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHus

Ilpumenamov  memoOvl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOL0
obecneueHus, CmpyKmyp OaHHbIX, a3 OGHHBIX, NPOSPAMMHBIX UHMEPelco8

Paspabomra, usmenenue u coenacogamue apxumexkmypvl HPOSPAMMHOZO
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

TIpoexmuposarue npocpammuuix unmepgeticos

Paspabomxa cmpyxkmypul npoepammuozo kooa UC

HesimenvbHocms, Hanpasientas Ha peulerue 3a0ay aHATUMUYecKo20 Xxapakmepa,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

IIK-3 Cnocoben npumenamo coepemMeHHble UHPOPMAUUOHHBIE MEXHOI02UU NpU
NPOEKMUPOBaAHUU, peaiu3ayun, OyeHKe Kayecmea u ananu3a ighhexmuenocmu
Mamemamuyeckux mooeneil u(unu) npozpammnozo obecneyeHusn 01 peuieHus
3a0ay 6 paziuiuHBIX NPEOMEMHBIX 001ACMAX

HJT-1.1TK-3

3uname

Hcnonvzyem coepemennble peuieHUs U mMexHoN02UU NPOEKMUPOBAHUA
npu pazpadomie nPOZPAMMHO20 0DecneueHus
Bosmooichocmu  cospemennbix U NEPCHEKMUBHBIX  CPeOCm8  pa3padomku
NPOCPAMMHBIX NPOOYKIOS, MEXHUUECKUX CPeOCmE
Memooonoeuu pazpabomku npocpammHozo obdecneyeHus U MexHOAI02UU
NPOSPAMMUP OBAHUSL
Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 0OecneyeHus U 6uUdbl
apxumexmypul NPOSPAMMHO20 0becneyetsl
Memoovl u cpedcmaa npoexmupo8aHus NPOSPAMMHBIX UHmMepelicos
AH3biKku npoepammuposanus u pabomwl ¢ 6a3amu OAHHLIX
Hncempymenmot u memoowt npoekmuposanus u ouszauna UC
Coepementvie 00bEKMHO-OPUSHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
CoepemeHuvie cmpyKmypHbie A3bIKU NPOCPAMMUPOBAHUS
Memoowt ananuza u 0606weHUss OMe4ecCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmaylouel 001acmu Ucciedo8aHull



Ymemo Bvipabamvieams éapuanmul peanruzayuu mpebosanuli
Koouposamve na s3vixax npoepammuposanus
Bepugpuyuposame cmpyrxmypy npozpammHozo Kooa
Bnaoemp Paspabomxa, uszmenenue u coenacoganue apxumexmypvbl HpOSPAMMHOZO
obecneyeHusi ¢ CUCEMHbIM AHATUMUKOM U APXUMEKMOPOM HNPOSPAMMHO20
obecneuenus
IIpoexmupoeanue npocpammuvix unmepgeticos
Paspabomxa cmpykmypel npoepammnozo kooa UC
Bepugurxayus  cmpykmypor  npocpammnoco  kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcemasuii
HJI-2.1IK-3 Hcnonvzyem cosepemennvle A3bIKU U CUCHIEMBL NPOCPAMMUPOBAHUS,
MEeXHON02UU NPOEKMUPOBCAHUS RPOZPAMMHO20 00ecneyeHus
3namo Bosmooichocmu  cospemennvix U nepCcneKmueHulX  Cpeocms  paspadomku
APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memoodonocuu  pazpabomku npocpammHo2o obecneyeHus U MexHoaI02UU
npOSPaAMMUPOBAHUSL
Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 0OecneyeHus U 6uUdbl
apxXumeKmypbul npO2PAMMHO20 0becnedeHus
Memoovbl u cpedcmeaa npoexmuposaHus NPOSPAMMHBIX UHmMepgheticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanusi u ousavina MC
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKmypHbie A3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 0606ueHUss OMeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayrowei 001acmu Uccie0o8aHuil
Ymems Buipabameieams eapuanmul peanuzayuu mpedosanuii
Koouposams na sizvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npoepammnoco kooa
Bnaoems Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
IIpoexmupoeanue npocpammHuix unmepgeucos
Bepugurxayuss  cmpykmypor  npocpammmnoco  kooa HC  omuocumenvHo
apxumexmypwvt UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcemsuii
TIK-4 Cnocoben ucnonvzoeamev 3HAHUA COBPEMEHHBIX NPOPAMMHBIX CPeOCma,
menoenyuu pazeumus QYHKYUil u apxXumexnmyp npooiemHo-opueHmupo8anHbvix
NPOZPAMMHBIX CUCHEM U KOMNIEKCO8 8 NPOPecCUOHaNbHOI deamenbHoCmuU
HJI-1.IIK-4 IlIposooum knaccugpukayur u ocyujecmensienm 6vl00p COBPEMEHHBIX
UHCMPYMEHMAIbHBIX cpeocme paspabomku HPUKIAOHO20
NPOZPAMMHO20 00ecneueHus GuIYUCTUMENbHBIX CPEOCmE U CUCHeM
Pa3nuuno2o QYHKYUOHATIbHO20 HA3HAYEHUSA, C YYemoM MmeHOCHUUIl
pazeumusn QYHKUUil u apxumexmyp 6 cOOmeemcmeyuiux npodiemMHo-
OPUEHMUPOBAHHBIX CUCIEM U KOMNIEKCO8
3namo Bosmoodxcnocmu  cO8peMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspabomru

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCma



Ymems

Bnaoemuw

AJT-2.TTK-4

3name

Ymems
Baaoempw

Coepemennvie cmpykmyphbvie A3bIKU NPOCPAMMUPOBAHUS

IIposooums ananus ucnonneHuss mpeoogaHuil
Buipabameieams eapuanmul peanuzayuu mpedosanuii
IIpo6ooums oyeHKy u 060cHO8aHUE PEKOMEHOYEMbIX PeuleHUll

Coop, obpabomka, aumanuz u 0000wWeHUEe NEPEO0BO2O OMeUeCmMB8EeHHO20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIowell 001acmu UCC1e008aHuUlL
BreOpenue pe3ynomamog ucciedosanuti u papabomox 8 coomeemcmeuu ¢
YCMAHOBNIEHHBIMU NOJHOMOYUSMU

Peanuszyem npuemot pabomul ¢ cO8PeMEHHBIMU UHCIPYMEHMATbHBIMU
cpeocmeamu, noooepicugarouumu co3oanue npoZpammHbIX
nPOOIEMHO-OPUEHMUPOBAHHBIX RPOOYKMOG

Bosmooxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX — CPeOCm8  paspabomku

NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPeOCm8

Coepemennvie cmpyKkmyphbvie A3bIKU NPOCPAMMUPOBAHUS

Yempanenue obnapysicennvix Hecoomeemcemasuii
BHneOpenue pe3ynomamog ucciedosanuti U papabomox 8 coOmeemcmeuu ¢
VCMAHOBNIeHHbIMU NOTHOMOYUAMU

IIK-6 Cnocoben ucnonv3oeams coeépemeHHble Memoobl PA3PaAdOmMKU NPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEMmHbIX Ai120pUmmo8 MamemamuyecKkux mooenei
Ha 0aze A3bLIKOE NPOZPAMMUPOBAHUSA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIB306amMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHEEHHO20
UHmeNNeKma 6 nociedyruieil npogheccuonanIbHoll 0eameabHOCmU 8 Kauecmee
HAYYHBIX COMPYOHUKO0S8, npenooasameneil 00pa306amMenbHbIX OPZAHU3AUUIL
evicuLec0 00pa306anus, UHIHCEHEPOB,
MexHoN0206

HJI-1.1TK-6

3uname

Ymems

Hcnonvzyem coepemeHHble UHCMpyMeHmaibHble cpeocmea
paspabomku 6a3 0aHHBIX, NPUKITAOHO20 NPOZPAMMHOZ0 0Decneuenus u
cucmem paziuiHo20 YYHKYUOHATbHO20 HAZHAYEHUS
Bosmooxcnocmu  co8pemMeHHbIX U NepCReKMUBHbIX  CPeOCms  paspadbomru
NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonozuu u mexnono2uu NPOEKMUPOBAHUs U UCNOTIL308AHUSA OA3 OAHHBIX
Tunosvie peweHnus, O6UOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAabIOHbl, KIACCH
00beKmMo8, UCNnob3yembie NpuU paspabomre nPoPamMmHo20 obecnedenus
Memoowvl u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepgheLicos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmor u memoowt npoexkmupoganus u ousatina UC
OcHo8bl COBpeMEHHbIX cucmem YnpagieHus 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowvl ananuza u 00006WeHUss OMeYeCmB8EeHHO20 U MENCOVHAPOOHO20 ONbIMA 6
coomeemcmayioujeti 001acmu Ucc1e008aHull

Ilpumensmos ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMeppelicos
Koouposamu na sizvikax npoepammuposanus



Bnaoemsw

HJT-2.1TK-6

3uname

Ymems

Bnaoemsw

HJT-3.1TK-6

3nameo

Ilpoexmupoganue 6a3 0anHbIX

TIpoexmuposarue npocpammuuix unmepgeticos

Vempanenue oonapysceHHbIX Hecoomeemcmauil

HesimenvbHocms, Hanpasientas Ha peulerue 3a0ay aHATUMUYecKko20 xapakmepa,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

Jlemoncmpupyem 3HaHua  Memooo8, MEXHOI02UI U  CPeocme
Pazpadoomku RPOZPAMMHBIX CUCHEM U DPeanu3auuu KOHKPEmHbIX
anzopummos  mMamemMamuyeckux mooenell  Ha  0aze  A3bIKOG
nPOCPaAMMUPOBAHUA, A3 OAHHBIX U RAKEM 08 NPUKIAOHBIX RPOZPAMM
Bosmooxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspabomiu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonocuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYIelU, WAOIOHbL, KIACCH
00beKmMo8, UCNOoIb3yemMble NPU pa3pabdomke nPoPamMmHoO20 obecnedenus
Memoowt u cpeocmea npoekmuposarnus 6a3 OAHHLIX
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3viku npoepammuposarus u pabomsl ¢ 6A3aMu OAHHHIX
Hucmpymenmor u memoowvl npoekmuposanus u ouzauna UC
OcHo8bI COBPEMEHHbIX cUCmeM YNpagieHusi 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606weHUs OMe4eCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu Uccie008aHull

Hcnonvzoeamv  cywecmeyiowue  munogvle — peuwlenus U - WAOIOHb
NPOEKMuUpOBAHUs: NPOSPAMMHO20 0Decnedenus

Ilpumensmos ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusi, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMePPDelico8
Koouposamu na sizvikax npocpammuposanus

Ananuz  8o3moodicHocmetli  peanusayuu  mpeOO8aHuul K NpOSPAMMHOMY
obecneyeHuo

Oyenka u coenacoganue cpoko8 8biNOIHEeHUS NOCMABNIEHHbIX 3A0aY
Ilpoexmuposanue 6a3 OanHvlx

Oyenka u co2nacoganue cpoko8 8bINOIHEHUS NOCMABNIEHHbIX 3A0aY

Yempanenue obnapysicennvix necoomeemcemautl

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblxX CHOCOD08 peuleHUs 3a0ay

Ilpumensnem cospemennvie npuemvl padomsl ¢ UHCIPYMEHMATbHLIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX HPOOYKMO8
U NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSAnUs, 0a3
OAHHBIX U NAKEM 08 NPUKIAOHBIX NPOZPAMM
Bosmootcnocmu  cospemennvix U nepcneKmusHulX  cpeocms  pazpadbomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCME
Memooonozuu u mexnono2uu nPoeKMUpPo8aHUs U UCNOIb308AHUSA 0A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAOIOHbI, KIACCH
00beKmo8, UCnoivb3yembvle npu paspadomie npopamMmHO20 obecneyeHus
Memoovwl u cpedcmesa npoexmuposanus 6a3 OAHHLIX
Memoovbl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC



OcHhosbl co8peMennbIX cucmem ynpaeieHus: 6a3amu OaHHbIX

CoepemeHnvie 00beKMHO-0OPUSHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606weHUss OMevecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 001acmu Uccie0o8aHuil

Ymems Ilpumenamov  memoOvlr u cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOL0
obecneueHus, CmpyKmyp 0aHHbIX, a3 OGHHBIX, NPOSPAMMHBIX UHMeEPelco8
Koouposamve na s3vixax npoepammuposanus

Bnaoemso Ilpoexmuposanue 6a3 OanHvix
Yempanenue obnapysicennvix necoomeemcemautl
HesmenvHocmb, HANPABNIEHHAs HA peuleHUe 3a0ay AHATUMUYECK020 Xapakmepa,
NPeononazarux 8bl00p U MHO2000pa3ue aKkmyaibHbIX CNOC0008 peuleHus 3a0ay

2. CTpyKTYpa H cojep:KaHue IUCIUTITHHBI

2.1 Pacnipenesienne TPy10éMKOCTH JUCHHUILIMHBI IO BUIaM padoT

OO6mmas Tpy10EMKOCTh TUCHIUTIINHBI COCTABIISIET 2 3a4. €. (7/29acoB), X pacnpe/eicHue
10 BUAAaM palboOT MPEACTaBICHO B TabHIIe

Cemectpsl
Bua yuyeOHoii padoThI Beero (4acel)
4acoB |
KonrakTHas paboTa, B TOM 4YucJe: 54,2 | 54,2
AyauTopHbIE 3aHATHSA (BCEro): 50 50
3aHsATUS JEKIMOHHOIO TUIIA 16 16
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBHI,
MIPAKTUYECKHE 3aHITHSI)
HNuas koHTaKTHasi padora: 4,2 4,2
KonTponb camoctosarenpHor padotsl (KCP) 4 4
[TpomexyTtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi pa0oTa, B TOM YHCJIe: 178 | 17,8
IIpopabomxka yuebnoeo (meopemuueckozo) 6 6
Mamepuana
Buinonnenue unousuoyanvrvix 3a0anutl 3 8
(noocomoexka coobweHull, npe3enmayuil)
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 3,8 38
KonTpoJs:
[ToaroroBka K 3K3aMeHy
Jac. 72 72
B TOM YHCJe
OO0uas Tpy10eMKOCTh KOHTAKTHAasA 54,2 | 54,2
pabora
3a4. el 2 2

2.2 CTpyKTYypa JMCHUILTHHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI U MX TPYIOEMKOCTH IO pa3/ieiaM JUCIUTUINHBL.
Paznensl (TeMbl) AMCUUIUINHBL, U3y4aeMble B 7 ceMecTpe



KoanyecTBo yacoB
Bueayn
Ne HaumenoBaHnue pa3jesioB (Tem) Beero AynuropHasi padora "T?Ha
padora
Ja mn3 Jp CPC
1 2 3 4 5 6 7
1. | BBenenne B MammmHHOE O0YYCHHE 10 2 6 2
2. | JIuneliHble MOJIENIU PEeTpPecCUn 10 2 6 2
3. | Jlormctrueckas perpeccust 8 2 4 2
4. | Knaccudukanus 10 2 6 2
5. | Knacrepuzarus 8 2 4 2
6. | JlepeBbs perieHuit 9,8 2 4 3,8
7. | AncamMOIIeBbIE METObI 12 4 4 4
HUTOI'O no pa3aesam IUCHUNTHHBI 67,8 16 34 17,8
Kontposs camocrositensHoii padbotsl (KCP) 4
ITpomexxyrounas arrectanus (MKP) 0,2
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO
OO0u1as TPy10€eMKOCTb MO JMCHHUILIHHE 12

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus/cemunapwi, JIP — nabopamopnuvie 3anamus, CPC —

camocmosmenlbHas pa60ma cmydeHma

2.3 Conep:xkaHue pa3iesioB (TeM) THCHHIIMHBI
2.3.1 3aHaTuda JeKIMOHHOI0 THIIA

Ne HaumenoBaHue pa3aena (TeMbl)

Copep:xanue pa3zesia (TeMbl)

®opma
TeKyuiero
KOHTPOJIs

1 2

3

4

1. Beenenne B mammaHOE 00yUeHIE

BBenenue B npeameTHyto o61acTb. [IprmMepsr
UCIIOJIBb30BaHMsI METOJIOB MAILIHHHOTO
00y4eHHUS IS PELICHHUS IPUKIIATHbIX 3a1a4.
3HaKOMCTBO CO CHEIUATM3UPOBAHHBIMHU
OuONMMoTEeKaMH S3BIKa MPOrpaMMHUpOBaHus Py
thon U1 HayYHBIX PacUCTOB M AaHAIU3A JaHHBIX.
NumPy, SciPy, pandas. 3HakoMCTBO ¢ pa3THIHBIMU
METOJaMH IPEA0OPabOTKH JaHHBIX, OIHCATEILHBIMHU
CTaTUCTUKAMHM M OCHOBHBIMH CITOCOOaMHM
BU3YyaJIHM3alMH JIaHHBIX, METOJIaAMH CHU)KECHHS
pasmMepHoCcTH. MeTo] IIIaBHBIX KOMITOHEHT.
Baxnocth HOpMUPOBKH JaHHBIX. [IpenobpaboTka
JaHHbIX. PaboTa ¢ mponynieHHBIME 3HAYSHHSMH.

K T

2. | JIuHeiHbIe MOJENN PErpeccuu

ITocranoBka 3agaun perpeccun. JInHeHHbIN
perpeccroHHbIH aHamm3. OTOOpP MPU3HAKOB,
KOJUIMHEAPHOCTh, BIMSATEIbHBIC HAOMIOACHNS,
aHanu3 ocTaTkoB. Hemapamerpudeckas perpeccust
(smeproe crnaxkuBanue). L1 u L2 perymspusanus.
MeTtpuku KauecTna.

3. Jloructuueckas perpeccust

Paznenenue qaHHBIX Ha 00Y4AIOIIHE U TECTOBBIE.
Hopmuposka ganueix. OnpezeneHue
nepeoOydeHHOCTH Moaenu. Kputepun oneHkn
Ka4eCcTBa MOJIyYSHHBIX MOJIEIICH.

4. Knaccugukarus

ITocTanoBKa 3aauu KiaaccupUKaum, 0630p
OCHOBHBIX METOJIOB €€ pelleHus. buHapHas u
MHOTOKJIaccoBas kinaccudukanus. Jlorucrnueckas
perpeccusi. MeTpUKHU KavyecTBa KiacCuDUKAIUH




®opma

Ne HaunmenoBaHue pa3szeiia (TeMbl) Copep:xanue pa3jesia (TeMbl) TeKyl1ero
KOHTPOJISI

1 2 3 4
(Tounocth/cnenupuaHOCTh, ROC-KpHBas, mwionans
10J1 KpUBOH).

OOyueHne Ha Hepa3MEUCHHBIX JaHHBIX. KT
Knacrepuzauns. epapxndeckas KiacTepu3anusi.
5. Knacrepuzanus Meton K-cpemanx, DBSCAN u np O630p MeTOn0B
KJIACTEPH3AINY, PEATN30BAaHHBIX B ONOIHOTEKE
sklearn..

CtpykTypa epeBbeB peneHnii. Buasl pa3mernstonix K, T

6. | HepeBns pemieHui ¢bynkupid. O0yueHus AepeBa peleHuit. AIropuTM
Random Forest.

AHcamMO0J1 aITOPUTMOB MAIlTMHHOTO 00y4YeHUsI. K, T

ArperupoBaHue Mojesei

. AHCaMOK penrarnmx aepeBbeB. Meron K, T

ciyvaiHoro Jieca. ['paiueHTHBIH OyCTHHT.

7. AmncaMOJIeBbIe METOIbI

8. AmncaMOJieBbIe METOIbI

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomul, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogotu
pabomul, PI[3 - pacuemmno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - xomnoxsuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.2 3aHATHA CEMUHAPCKOI'0 THIIA
He npegycmotpensl

Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomsi, KII - svinonnenue kypcogozo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 J1abopaTopHbIe 3aHATHS

®opma
Ne HaumeHoBaHue pa3aena (TeMbl) HanmeHoBaHWe J1a00paTOPHBIX padoT TEKYIIero
KOHTPOJISI
1 2 3 4
TIprMepbl HCIOIb30BAaHUS METOJIOB MAIIMHHOTO O0Y4eHUsI P3
JUTS TpaKTHYECKHX 3anad. Kparkuii 0630p cuHTakcuca
1. BBenenue B MammHaHOE 00y4eHHE
s3bIka Python. BerpoeHHble oneparuy U pyHKIH, THITBL K
CTPYKTYPHBI TaHHBIX.
bubnnorexn NumPy u SciPy. Marpumsl. Pa3pesxennsie P3
Matpunbl. MaaekcupoBanue, cpesbl. O0beIMHEHE
MaccuBoB. bubnroreka pandas. 3ampocsr k Tabnumam:
2. BBenenue B MalimHHOE 00y4eHHE
BBIOOPKa CTPOK/CTOJIOLOB 110 3aJaHHBIM KPUTEPHSIM.
Moandukarys 31eMeHToB Tabuunel. JlobaBieHne
CTPOK/CTOJIOIOB.
I'pynnupoBka u arperupoBanue. O0beaAnHeHNE TaOIHIL P3
a3JIMYHbBIC BUJIBI join). MHOrOMepHbIE TaHHBIE:
3. Beenenne B MammHHOE 00y4YeHHe (p i join) p A
MyasTHUHAEKCHL. Oneparmu stack-unstack. [loctpoenne
CBOJHBIX Tabmu (pivottables).
OmucarenbHble cratiucTuki. O630p 6ubmrorex matplotlib, P3
4. JIuneliHble MOJENIH perpeccuu seaborn, bokeh. ba3oBble THITBI BU3yann3anuy JaHHBIX.
3nakoMcTBO ¢ 6ubanorekoi scikit-learn (sklearn).
o ITpeno6paboTka JaHHBIX. MEeTO/ IIIaBHBIX KOMITOHEHT. P
5. JIuHeitHbIe MOJEIN PErpeccHu PERodp A A 3
PaboTa ¢ mponynieHHBIMH 3HAYCHUSIMU
o IMonmuuomunanbHas perpeccus. CMeleHNe U AUCTICPCHSI. P3
6. JIuneitHble MO perpeccun perp P
I'peOHeBas perpeccusl.
eneBast (PyHKLUS JIOTUCTHYECKOH perpeccuu. P
7. Jloructmueckas perpeccust 1 by o perp 3
Peryssipu3anys JJOrHCTHUECKOH PErpecCHH.
Omnpenenenus LeeBoi METPUKU KauecTBa. CpaBHEHHE P3
8. Jloructuueckas perpeccust Pa3NInYHBIX METPHUK KauecTBa Mozeneil. Pabora ¢
HecOaJlaHCHPOBAHHBIMH HA0OpaMu
Peanmzarnust perpecCHOHHBIX M KITaCCH(HUKAIIMOHHBIX P3
9. Kraccudukanms HHA perpece ¢
Mozienieli ¢ momouipo sklearn.




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
10. | Knaccudmxaums Pabora ¢ cuHTeTHUECKUMH TaHHBIMH. Peanmsarus metona P3
TpaJHEHTHOrO CITyCKa.
11. | Knaccuduxamms Peanuzanus MO}Z[EJIeﬁ Ha OCHOBe MeTona K-Ommkaiinx P3
cocejiel MeTo/1a OTIOPHBIX BEKTOPOB
IIpaBuia n aHanmu3 xkadecTBa (TOYHOCTH, MONHOTA). AHAIIN3 P3
12. | JlepeBbs pemeHnit ¢ momotsio ROC kpuBoii. AITOPUTM MOCTPOCHUS
JIepPEBbEB PELICHUI.
13. | Jlepenbs pemenii . Kputepnit napopManmoHHOro BEIMTPHIIIA U KPUTEPHH P3
JUxunau. Jleca pemaromux 1epeBbeB.
14. | Knacrepusarms AJTOPUTMBI KJIaCTEPU3ALUH C PUKCUPOBAHHBIM P3
KOJIMYECTBOM KJIACTEPOB.
15. | Knacrepsarms . ANITOPHUTMBI KJTaCT€PU3ALUH TI0 IUIOTHOCTH. P3
HMepapxudeckas KIacTepu3anusi.

Peanuzanus Mozaeneil ¢ IOMOLIbIO METO/A TPAJUEHTHOTO P3

16. | AncambueBbie METOMIBI OycTHHra, MeToza ciiy4aiHoro jieca. biennusr u
CTEKKHHT.

Peanuszanus Mozenel ¢ HOMOILBIO METOAA IPAAUEHTHOTO P3

17. AHcaMOJIeBbIE METOIBI OycTHHTa, METO/A CITy4aifHOTO Jieca. MeToabl 0TOopa
npu3HakoB. ONTUMH3AIKS THIIEPIIAPAMETPOB

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - svinonnenue Kypcogozo npoexma, KP - kypcosou
pabomul, PI'3 - pacuemno-epaguueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

He npenxycmotpensl

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHusl A5l CAMOCTOATEILHOH padoThI
o0yyarommxcsi N0 JMCHHUILIHHE (MOYJII0)

[Tepeyenp yueOHO-METOIUYECKOTO 00ECTICUSHUSI TUCIIUTLTAHBI
Ne Bung CPC T10 BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |U3ydenwme MeTtonuyeckue ykazaHUs O OpraHU3alMd CaMOCTOSITEIbHOU
TEOPETUUECKOTO paboThI CTYJEHTOB, YTBEPKACHHbBIE kadenpoit
MaTtepuaa MH(POPMALMOHHBIX TeXHOIOTUH, mpoTokoa Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHusi [0 OpPraHU3AMU CaMOCTOSITEIbHOU
paboThI CTYyJICHTOB, YTBEPK/ICHHbBIE kadenpoit
WHGOPMAIIMOHHBIX TeXHOIOorHH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsi CaMOCTOSITEIbHOH pPaboThl 0OydYaroUIMXCs M3
YHCJIa MHBAIMJIOB U JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUITHS HH(DOpMAIIHH:

Jlns man ¢ HapyIEeHUsAMY 3pEHUS:

— B IiedaTHOU popme yBeTHueHHBIM MIpUPTOM,

— B hopMe FIIEKTPOHHOTO TOKYMEHTAa,

— B (popme ayauodaiina,

— B ITeyaTHOM opMe Ha si3bike bpaiins.

Jlist AL ¢ HapyLIEHUAMHU CllyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.
Jlis nu1 ¢ HapyIeHUsIMH OIIOPHO-JIBUTaTEILHOTO arapara:




— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBHCHUMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

3. O6pa3zoBaTesibHbI€ TEXHOJIOTUH
B cootBerctBum ¢ tpedoBanmsimu @I'OC B mporpamma JUCHUIUIMHBL IPEIyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIoUMX oO0pa30BaTe/IbHbIE TEXHOJOIMM: YTEHHE
JeKIMA C HWCIOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWHA; METOJ| MajblX Tpym, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 00yueHNH NCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOIOTHH:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydYeHHsI — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHUKaTHUBHON KOMIIETEHTHOCTU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIMMOMN JIs
aJIanTallid K COBPEMEHHBIM yCIOBHUAM MEXKYJIBTYPHOU KOMMYHHUKAIIHH.

— TexHonorus pasHOypoBHEBOTO (AU(GEPEHIIUPOBAHHOTO) OOyYEeHUS — MPEANOIaracT
OCYILIECTBJICHUE IO3HABATEIIbHOW JEATENIbHOCTU CTYJEHTOB C YYETOM MX WHAMBUIYaTbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKHUU
noreHman. Co3gaHue M UCHOJNb30BAaHUE TUATHOCTUYECKUX TECTOB SIBJISETCS HEOThEMJIEMOMU
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyiapbHOro OOy4eHHS — MpPEeAyCMaTpUBAET JEJCHUE COJAEpIKAHUS
JUCLUIUIMHBL HA JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJN ), MHTErPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMmyHukamonnsle texHonorun (MKT) - pacmupstor pamku

00pa30BaTENILHOIO IIPOLIECcCca, MOBBIIMIAsA €r0 IMPAKTUYECKYI0 HAlpPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBIIEHUIO I103HABATEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTH:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTH TIpoIiecc 00yUEHHS S3BIKY Ha BCEX YPOBHSX.
— VIHTEpHET-TeXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKME BO3MOXKHOCTH JUIS  ITOMCKA

uH(bOopMaIny, pa3pabOTKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX UCCIIEIOBAHUN.

— TexHonoruss MHAUBUAYyaIU3alUU OOYYEHHsS] — IOMOTAaeT PEalu30BbIBaTh JMYHOCTHO-
OPUEHTHUPOBAHHBIN TOAXOJN, YYHUTHIBasE HMHIUBUAyaJbHbIE OCOOEHHOCTH | TOTPEOHOCTH
yYaIuXcs.

— [IlpoexTHass TeXHOJOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHE COLMAIHLHOTO
B3aUMOJICHCTBHS yUalllUXCs C IENbI0 PEHICHUs 3aJaud, KOTopas OmpesenseTcss B paMKax
npodecCHOHaNbHOM MOATOTOBKH, BBIACTSSA Ty WM UHYIO IPEIMETHYIO 00JIacTh.

— TexHonoruss oOyueHuss B COTPYAHUYECTBE — peallu3yeT HACI0 B3aWMHOTO OOyuYeHus,
OCYIIECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a DEIICHHE
yueOHBIX 3a7a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHUS psijia BO3MOXKHBIX
CHOCO0OB pelIeHHsT TPOOIIeM, aKTUBU3UPYS MBIIIICHHE CTYIEHTOB M PACKPHIBasl JIMIHOCTHBIN
MOTEHIMAJ Ka)KJ0r0 y4arerocs.

— TexHonorust pa3sBUTHA KPUTUYECKOTO MBIIIICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHCA K HH(GOpMalUU, YMEHHUIO
0TOMpaTh HH(OPMAIIHIO [T PEIICHHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe wucronb30BaHMEe B y4eOHOM IpOIIECCE€ BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHIMA
CTHUMYJIUPYIOT JIMYHOCTHYIO, HWHTEJUICKTYaJbHYI0 AaKTHBHOCTb, pPa3BHBAIOT II03HABATEIIbHBIC
MPOIIECCHI, CMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETCHIIMH, KOTOPBHIMU JOJDKEH 00J1a1aTh
Oyqymuil CrieluancT.

OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTENIbHBIX TEXHOIOTHI BKIIOYAIOT B ce0s:



— pabora B MaJbIX Ipynmax (KOMaH/e) - COBMECTHasI A€ATEIbHOCTb CTYIEHTOB B IPYIIIE MO
PYKOBOJICTBOM JI/IEpa, HAIIPAaBJICHHAs HA pelIeHue o0IIeH 3a1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yJabTaTOB HMHIMBUAYAJIBHOW pabOThl YICHOB KOMaHAbl C J€JIEHUEM IOJHOMOYMM WU
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUS - HHAMBUIYaJIbHAs UM KOJUIEKTUBHAS JESTEIBHOCTH 110 0TOOPY,
pacIpenesIeHuI0 U CUCTEMAaTU3alu MaTepralla 1o ONpPEICIICHHON TeME, B Pe3yJIbTaTe KOTOPOU
COCTaBIIICTCS MPOCKT;

— aHaJM3 KOHKPETHBIX CUTYallUH - aHaJU3 peallbHbIX MPOOJIEMHBIX CUTyalud, UMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JIacTH NMpOo(ecCHOHANBbHOM NEeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PELIEHUM;

— pa3BUTHE KPUTHUYECKOT'O MBILUICHUS — 00pa3oBaTeNbHAs JEATEIbHOCTD, HAIIPABJIEHHAs Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBILUIEHHS, CIIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMil IIMPOKO MCIOJB3yeTCs Kak
npenojaBaTesieM, TaK U CTYJEHTaMH BO BpeMs JIEKLUH, Ja0OpaTOpHbIX 3aHATUN M aHajIu3a
pe3yJIbTaTOB CaMOCTOSATENBHOW paboThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAHUH U
pELIeHUH KaX/10i1 KOHKPETHOM 3a/1a4u UMEEeTCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa30opa 1 OLIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJHUYECTBO
I/ICl'[OJ'l])Z}yeMl)Ie HHTCPAKTUBHbIC 06pa3OBaTeJ'IbH])Ie
Cemectp | Bug 3anaTus HHTEPAKTHBHBIX
TEXHOJIOTHHA
4acoB

IIpakTnueckue 3aHATUSA B pexumMax

JIP B3aMMOJEHCTBUS «IIPEMNOJaBaTeNlb — CTYIEHT» M
«CTYJEHT — CTYACHT»

Hroro

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus/cemunapwvi, JIP — nabopamopnvie 3anamus, CPC —
camocmosimenvHas paboma cmyoenma

Tewmbl, 3a1aHUg U BOIPOCHI U CaMOCTOSITENIbHOM paboThl MpU3BaHbBl CPOPMHUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMM, YMEHHUS CaMOCTOSITENIbHO PACHIMPATh U YIIIyONsATh 3HAHUS,
MOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

Ionxoxa pazbopa KOHKPETHBIX CUTYallui MIUPOKO UCTIONIB3YETCs KaK MpernoaaBaTeieM, Tak
U CTYJCHTaMH IIPH NPOBEICHNH aHaJIN3a Pe3yJIbTaTOB CAaMOCTOATEIbHON pabOTHI.

JUiga 5un ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMHU 30POBbsSI IIPELYCMOTPEHA OpraHU3aLus
KOHCYJIbTAIMH ¢ CIOJIb30BaHNUEM JIEKTPOHHOM MOYTHI.

JInst un ¢ HapyLIEHUSMH 3PEHUS:

— B IIe4aTHOU popme yBeIHUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlis 1 ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JI1st i1l ¢ HapyLIeHUsIMU OTIOPHO-BUTATEIBHOTO anmnapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlig nun ¢ orpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpTraHU3alUs
KOHCYJIBTAllM} C UCIIOJb30BAHUEM DJIEKTPOHHOM MOYTHI.

JlaHHbIN TMepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
00yJaromuxcs.

1. OnenoyHble M METOANYECKHE MaTepHuaJibl



4.1 OueHouyHble cpeacTBa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH W
NMPOMEKYTOYHOH aTTecTaluu

OueHo4HbIE CpeACTBAa NpPEAHA3HAYCHBI ISl KOHTPOJS M OLECHKH 00pa30BaTEIbHBIX
JOCTIDKEHUM 00y4Yaroluxcsi, OCBOMBIIUX IpOrpamMMmy y4eOHOW IuCIMIUIMHBI «MammHHOoe
oOydeHue».

O1neHOYHBIE CPENICTBA BKIIOUACT KOHTPOJIbHBIE MAaTEpUAIIb ISl IPOBEACHHUS TeKYIIero
KOHTPOJIsi B (OpME TECTOBBIX 3a/aHHii, PAa3HOYPOBHEBBIX 3aJaHUH, W TNPOMEKYTOUHOM
aTTecTanuu B GopMe BOIPOCOB U 33/1aHUH K 3a4eTy.

OueHoYHbIE CpEACTBAa Ul WHBAJIUIOB M JIMI C OrPAaHWYCHHBIMH BO3MOKHOCTSIMH

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAWBUIYATBHBIX ICUXO()U3MYECKIX 0COOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIU/IAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
NPEOCTABIISCTCS JOMOIHUTEIHLHOE BPEMS /IS IOATOTOBKH OTBETA Ha 3a4eTe;

— IpU MIPOBEJICHUH POy Pbl OLICHUBAHUS PE3yJIbTaTOB 00Y4YEHHS MHBAIUIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MPEAYCMATPUBAETCS UCIIOIb30BAaHUE TEXHHUYECKUX
Cpe/CTB, HEOOXOMMBIX UM B CBS3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBBS
U WHBIWAOB TMPOIEIypa OLEHHBAHUS pE3YyJIbTaTOB OOYYEHHsS [0 IUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHnBaHHUS PE3yJbTaTOB OOYYECHHUS WHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbSI 10 JHCHUUIUIMHE (MOJIYJIIO) TpeIlyCMaTpUBaeT IPel0CTaBICHUE
uHpopmanuu B QopmMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HX 370POBbSI M BOCIPHUSATHS
UHpOpPMALIUK:

JInst mn ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

J1i1st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
0o0ydJaromuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB IS TeKylIeld U MPOMEKYTOYHOM aTTecTAlMHU

HaumenoBanue
KonTtpoaupyemslie o
Ne Kon koHTpOIMpYyeMOii OIIEHOYHOTO CPEJICTBA
pa3znensl (TemMBbl)
/T - KOMIIETEHINH (WM €€ 9acTH) . [IpomexyTounas
JVCIUTITHHBI Texymuii KOHTPOIb
aTTECTALHS

HJI-1.1TK-3

HJ1-2.T1K-3

HJT-1.1TK-4

WJ1-2.11K-4

HJT-1.TTK-2 Tunogvie mecmogule )
1 Beenenue B -2 TIK-2 3a0anus 1-5 Teopemuueckuii

MaIMHHOE O0y4eHHe 1-2. sonpoc 1-4

HJT-3.1TK-2

HJ1-1.TIK-6

HJT-2.TTK-6

HJ[-3.1IK-6




HJT-1.1TK-3

HJ-2.11IK-3

HJ-1.1TK-4

Na-2.I1K-4 Tunosvle mecmosvie
JInHeWHbIe MOOEIN H’H ~1.1IK-2 sagamn 68 Teopemuueckuii
perpeccun HJ1-2.11K-2 Tunoevie eonpoc 5-7

Hﬂ'S-HK'Z KOHMPOJIbHbIE

HJl-1.11K-6 3adanus 1-2

HJI-2.11K-6

HJI-3.11K-6

HJi-1.1IK-3

HJ[-2.11K-3

HJ-1.1IK-4 T

ecmosble 80npocyl

W1-2.TIK-4 011
Jloructuueckast HI-1.1K-2 Teopemuueckuii
perpeccus HJ1-2.11K-2 Tunosvie sonpoc 8

32

HJI-1.11K-6

HJI-2.11IK-6

HJI-3.11K-6

HJi-1.1IK-3

HJ[-2.11K-3

HA-1.1IK-4 Tunosvie mecmosvie

UJ-2.11K-4 3adanus 12-14

HIF1IK-2 Teopemuueckuil
Knaccudukarus HJ[-2.TIK-2 Tunosvie sonpoc 9-13

HJ-3.1TK-2 ronmpoeise

HJI-1.1TK-6 a )

HJ[-2.TIK-6

HJI-3.1TK-6

HJ[-1.TIK-3

HJT-2.11K-3

H-1.11K-4 T

unogvle mecmoswle

UJ-2.11K-4 3adanus 15

HIF1IK-2 Teopemuueckuil
HepeBbs perieHnii HJ[-2.TIK-2 Tunoswvie sonpoc 15-17

HJI-3.1TK-2 Kog:zlp;lm;yble

HJI-1.1TK-6 a

HJ[-2.TIK-6

HJI-3.1TK-6

HJi-1.11K-3

AJI-2.1TK-3 Tunosvie mecmosvie

HJI-1.TIK-4 3adanus 16 -18

WJ1-2.TIK-4 . )
Knacrepusanust HJ-1.11K-2 Tunogvie 6;;5 sTﬁecxuu

HJ-2.11K-2 KOHMPOTIbHbIE

HJT-3.TIK-2 3adanus 8-9

HJI-1.1IK-6

HJT-2.1TK-6




HJI-3.1IK-6

HJl-1.11K-3

HJ[-2.TIK-3

HJ-1.11K-4 T

UNnoGvle Mecmoswle

I/U:[-Z.HK-4 3a0anus 19-21

UJj-1.1IK-2 .
Amncam0OreBbie Teopemuueckuii

! METO/IbI WJ-2.1IK-2 Tunosvie sonpoc 18-20

HJT-3.TIK-2 KOHMPOIbHbIE

W1 TIK-6 3adanus 10

HJI-2.1IK-6

HJI-3.TIK-6

Ioka3aTe/u, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe IOPOrOBOMY VPOBHIK) OCBOGHMS KOMIETEHLIMH IJIAHUPYEMBIM
pe3ysbTaTaM 00y4eHHs U KPUTEPUSAM MX OILICHUBAHUS (OLICHKA: YOBJETBOPHTEILHO /3a4TEHO):
IK-2 Crnoco0eH BBISABUTH €CTECTBEHHOHAYYHYI0 CYIIHOCTDH NP00JieM, BOSHUKAIOIIHUX
B XoJe NpPo(ecCHOHAJBLHOH AeATEeJHLHOCTH B 00JIAaCTH MOJEJMPOBAHUSA H
AHAJIN3Aa CJOKHBIX €CTECTBEHHBIX M HCKYCCTBEHHBIX CHCTEM, OIpeleJsiTh
CTPYKTYpPY HpOrpaMMHOro oOecredyeHusi, MeTOAbl H CpeACTBa ero
NPOCKTHPOBAHUSI HA OCHOBe TPe0OBAHMI € Y4YeTOM CYLIEeCTBYIOLIHX
OrpaHuYeHuit
HJI-1.1IK-2 Pazpabamuieaem Konyenyuio u apxumeKkmypy npocpammHoll Cucmembl,
ee (pynKyuonanvHvle 603MONCHOCHU U TIOZUKY PAdOmbl, Oenaem 6bloop
cpeocme npoeKmupoeanHus U peanu3ayui Ha OCHOée mpedosanuil c
YUEemom Cyuiecmeyiouux 02panuydeHuil
3namo Memooonozuu u mexnono2uu NPOEKMUPOBAHUs U UCNOIL308AHUSA OA3 OAHHBIX
Ipunyunsr nocmpoenus apxumekmypvl HPOCPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbol npocPaAMMHO20 0becneveHus
Memoowi u cpedcmea npoekmuposanusi NPOCPAMMHO20 0bechedeHsl
Hucmpymenmor u memoowt npoexkmupoganus u ousatina 1C
Hucmpymenmor u memooswt sepugpuxayuu cmpykmypvl BpocpammMHO20 KOO
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHUl U
pazpabomox

Ymems Buipabamueieams eapuanmul peanuzayuu mpedosanuii
IIposooums oyeHKy u 060cHO8aHUE PEKOMEHOYEMbIX PeuleHUli
Ilpumenamos  memooOvl u  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelco8

Bnaoemp Coenacosanue  mpeboganuii. K HPOSPAMMHOMY  O0becneyeHuio ¢
3auHmMepeco8aHHbIMU CMOPOHAMU
Paspabomxa, uszmenenue u coenacoganue apxumexmypvi NpocPAMMHOZO0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus
Paszpabomxa cmpyxkmypor npoepammnozo kooa UC
HeamenvHocmy, HANpasnenHas Ha peulenue 3a0ay aHaIUMUYecKo20 xapakmepa,
npeononazaruux blOOp U MHO2000pasue akmyaibHbixX CHOC0D08 peuleHUs 3a0ay



AJT-2.1TK-2

3namep

Ymems

Bnaoemuw

HJT-3.1TK-2

3nameo

Ymems

Cnocoben ucnonb3oeamo 3HAHUA 0 GA306bIX NPUHUUNAX OPZAHUSAUUN U
0CHOBHBIX Imanax npoekmuposanus HC
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUsL U UCHOTL308AHUSL OA3 OAHHBIX
Ipunyunsr nocmpoenust apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uUdbl
ApXUmeKmypol npO2PAMMHO20 0OecneveHus
Memoovl u cpedcmea npoekmupoBanusl NPOSPAMMHO20 0becnedeHus
Memoovl u cpedcmea npoekmupo8aHusi NPOSPAMMHbBIX UHMePhelicos
Hucmpymenmol u memoowvt npoekmuposanus u ouzauna UC
Hucmpymenmor u memoowl sepugpuxayuu Cmpykmypuvl npoSpamMMHO20 KoOd
Lenu u 3a0auu npo8OOUMBIX UCCIEO08AHUN U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUS U OPeAHU3AYUU UCCTLe008AHULL U
paspabomox

Ilposooums oyeHky u 060CcHOB8aAHUE PEKOMEHOYEeMbIX peuleHUl

Hcnonvzoeamv  cywecmeyowue — munogvle — peuwlenus U WAOIOHb
NPOEKMUpPOBAHUSI NPOZPAMMHO20 0Decnedenus

Ilpumenssimov ~ memoovlt u  cpedcmea  NPOESKMUPOBAHUSL — NPOSPAMMHOZO
obecneueHus, CmpyKmyp OaHHbIX, a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelco

Oyenka épemenu U mpyooemMKoOCmuU peanuzayuu mpebosanull K npocpammHOMY
obecneyeHuo

Coenacosanue  mpeboganuii K HPOSPAMMHOMY  ODecneyeHuro ¢
3aUHMEPECOBAHHBIMU CIMOPOHAMU

Paspabomxka, uszmenenue u coenacoganue apxumexmypvl NpocPaAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus

TIpoexmuposarue npocpammuuix unmepgeticos

Paspabomxa cmpyxkmypul npoepammuozo kooa UC

HesmenvHocmb, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYECK020 Xapakmepa,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

Hcnonvzyem memooonozuu papadomku npozZpammHozo odecnedeHus u
MeXHON02UU  NPOZPAMMUPOBAHUA, MEMO00JI02UU U MEXHOI02UU
RPOEKMUPOBAHUA U UCNOIb306ANHUA 0A3 OAHHBIX, MEMOObl U CPEOCmEd
npoekmuposanus nPOZPAMMHBIX unmepdeiicos, HPUHYUNDBL
ROCMPOCHUS apXUMEKMYypPbl RPOZPAMMHO20 00ecneueHus
Bosmooicnocmu cywecmayioweii npoepammHo-mexHu4eckol apXumeKmypol
Memooonoeuu u mexHoio2uu NPOEKMUPOBAHUS U UCHOIb308AHUSL 0A3 OAHHBIX
Ipunyunvt nocmpoenuss apxumekmypvl NPOSPAMMHO20 0OeCneyeHus U BUbl
apxumexmypul NPOSPAMMHO20 0becnedetsl
Memoowt u cpedcmea npoexmuposanuusi NPOSPAMMHO20 0becneveHs.
Memoovwl u cpedcmesa npoexmuposanus 6a3 OAHHLIX
Memoowt u cpedcmea npoekmuposanuusi NPOSPAMMHbBIX UHMEPGelcos
HUncmpymenmol u memoowt npoekmuposanus u ousauna UC
Huempymenmol u memooswt eepugpuxayuu cmpykmypbl npOpamMmHo20 Kood
Memoobr u cpedcmea nNIAHUPOBAHUA U OPeAHU3AYUU UCCAE008AHUL U
pazpabomox

Buipabamueieams sapuanmul peanuzayuu mpedosanuii
Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadbIoHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs



Baaoempw

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZO
obecneuenus, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMepPDelico8

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmuposanue npocpammHuix unmepgeicos

Paszpabomxa cmpyxkmypol npoepammnoeo kooa UC

Heamenvnocmo, HanpasnienHas Ha peulenue 3a0ay aHaIUmu4ecKko2o xapakmepad,
npeononazaruux blO0p U MHO2000pasue akmyaibHblX CHOCOD08 peuleHus 3a0ay

I1IK-3 Cnocoben npumenamov COBpEMEHHbBIE UHPOPMAYUOHHBIE MEXHOI02UU NPU
NPOEKMUPOBaHuU, peaiu3ayuu, OyeHKe Kaiecmea u anaiusa Igpexmusnocmu
MamemamuyuecKux mooenei u(unu) npozpammnuozo obecneuenusn 0sa peuleHus
3a0au 6 pa3IuyHbLIX NPEOMEMHBIX 00NACMAX

AJT-1.1TK-3

3namep

Ymems

Baaoempw

HJT-2.1TK-3

3uname

Hcnonvzyem coepemenHble peuieHUs U MeEXHON02UU NPOCKMUPOBAHUA
npu pazpadomie NPOZPAMMHO20 0DecneyeHus
Bosmooichocmu  cospemennbix U nepcnekmueHublX  Cpeocme  pazpadbomku
NPOSPAMMHBIX NPOOYKMOE, MEeXHUUECKUX CPeOCm8
Memooonoeuu paspabomku npoecpamMmHo20 oOecneyeHuss U - MexHoaI02UU
NPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenust apxumexkmypvbl NpOSPAMMHO20 00eCneYeHus U 6Ubl
apxumexmypul NPOSPAMMHO20 0becnedetsl
Memoobl u cpedcmaa npoexmupoB8anus NPOSPAMMHBIX UHMePHelicos
A3viku npoepammuposanus u pabomol ¢ 6A3amu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
CoepemeHtbie 00beKMHO-0OPUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepementvie cmpyKkmyphbie 3blKU NPOCPAMMUPOBAHUS
Memoovwl ananuza u 0606ueHUss OMeuecCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemaylowell 001acmu Uccied08aHuil

Buipabameieams eapuanmul peanuzayuu mpedosanuii
Koouposams na saizvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npoepammnoco kooa

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

IIpoexmupoeanue npocpammueix unmepgeicos

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

Bepugukayus  cmpykmypol  npocpammnozo  koda HC  omunocumenvho
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemautl

Hcnonvzyem coépemennvie A3bIKU U CUCHEMbBL RPOZPAMMUPOBAHUS,
MeXHON02UU RPOEKMUPOBCAHUS RPOZPAMMHO20 00ecneyeHus
Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCm8
Memooonoeuu  paspabomxu npocpamMmHo20 obecnedeHus U MexXHOA0UU
NPOSPaAMMUPOBAHUSL
Ipunyunsr nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneyenus U 6uUdbl
apxumexmypul NPOCPAMMHO20 0becnedetusl



Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoowt npoexkmupoganus u ousatina UC

Cospementvie 00bEKMHO-0PUCHMUPOBAHHbBIE S3bIKU NPOSPAMMUPOBAHUSL
Cospemennvie cmpyKkmypHble A3bIKU NPOPAMMUPOBAHUSL

Memoowt ananuza u 0606weHUs OMeueCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 061acmu Uccie008aHull

Ymemso Buipabamvieams éapuanmul peanruzayuu mpebosanuti
Koouposamve na s3vixax npoepammuposanus
Bepugpuyuposame cmpykmypy npoepammHozo Kooa
Bnaoemp Paspabomxa, usmenenue u coznacosanue apxumexkmypvl NpopaAMMHO0
obecneyeHusi ¢ CUCMEMHbIM AHAIUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus
IIpoexmupoesaHue npocpammuvix unmepgeticos
Bepugpukayus ~ cmpykmypvl  npocpammuozo  koda HC  omunocumenvHo
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC
Yempanenue obnapyscennvix necoomeemcemautl
IIK-4 Cnocoben ucnonvzosamev 3HAHUA COBPEMEHHBIX NPOZPAMMHBIX CPEOCHE,
menoeHyuu pazeumus GYHKYUIl u apxumeKkmyp npooaemMHo-0pUeHmupoeanHvlx
NPOZPAMMHBIX CUCHIEM U KOMNIEKCO8 8 NPOPecCUOHANbHOI deamenbHOCU
HJI-1.TIIK-4 Ilpoeooum knaccugpukayuro u ocywiecmensiem 6vl00p COBPEMEHHBIX
UHCIMPYMEHMAIbHBIX cpeocme paspabomku NPUKIAOHO20
RPOZPAMMHO20 ODecneyenus GuIYUCTUMENbHBIX CPeOCmE U CUCmeM
Pa3nuuno20 (QYHKYUOHANBLHO20 HA3HAYEHUS, C YYEmOM MeHOCHUUIL
pazeumusn QYYHKUUil u apxumexmyp 6 coO0Omeemcmeyouiux npodiemMHo-
OPUEHMUPOBGAHHBIX CUCHEM U KOMNIEKCOE
3namo Bosmootcnocmu  cospemennvix U nepCcneKmMusHulX  Cpeocms  papadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Coepemennvie cmpyKmypHbie A3bIKU NPOSPAMMUPOBAHUS
Ymems IIposooums ananusz ucnoanenuss mpeoosanull
Bvipabamvieams éapuanmul peanuzayuu mpebosanuti
IIpoooumys oyenky u 0b6ocHoaHue pekomMeHOyemblxX peueHull
Bnaoemso Coop, obpabomka, aumanuz u 0000WeHUe NePe008O20 OMeYeCMBEeHHO20 U
MeACOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001ACmuU UCCIe008aAHULL
Bueopenue pesynbmamog ucciredosanuii u pazpabomox 8 cOOmeemcmeuu ¢
VCMAHOBIeHHBIMU NOTHOMOYUAMU
HJI-2.IIK-4 Peanuzyem npuemvt pabomul ¢ cO6PEMEHHBIMU UHCMPYMEHMATbHHIMU
cpeocmeamu, noooepicusarouiumMu cozoanue nPoOZPAMMHBIX
npooIEMHO-0pUEHMUPOBAHHBIX NPOOYKMOG
3namo Bosmootcnocmu  cospemennvix U nepcneKmusHuvlX  cpeocms  pazpadbomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCmE
CoepemeHnnvie cmpyKkmypHbie A3bIKU NPOSPAMMUPOBAHUS
Ymemo
Bnaoemp Yempanenue obnapysicennvix necoomeemcemautl



BHedpenue pe3ynomamog uccinedosanuti u papabomox 8 coomeemcmeuu ¢
VCMAHOBNIeHHbIMU NOTHOMOYUAMU

IIK-6 Cnocoben ucnonv3oeams coepemeHHble Memoobl PA3PaAdOmMKU NPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX Ai120pUmmos MamemamuyecKkux mooeneil
Ha 0a3ze A3bIKOE NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCnoOIbL306amb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHEEHHO20
UHmeN1eKma 6 nociedyruiell npogheccuoHanIbHOoll 0eaAmeabHOCHmU 6 Kauecmee
HAYYHBLIX COMPYOHUKO08, npenodasameneil 00paA306amMeENbHBIX OPZAHUAUUIL
evicuLeco 00pa306anus, UHIHCEHEPOB,
MexHoN10206

HJT-1.ITK-6

3name

Ymems

Bnaoemuo

HJT-2.1TK-6

3uname

Hcnonvzyem coepemeHHble UHCMpPYMeHmAlbHbLE cpeocmea
pazpabomku 6a3z 0AHHBIX, NPUKTAOHO20 RPOPAMMHO20 0OecneueHusn u
cucmem paziuiuHo20 YYHKYUOHATbHO20 HAZHAYEHUS
Bosmooxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX — CPeOCm8  paspabomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH
00beKmMo8, UCNoIb3yemble NpU pa3pabomke nPoPamMmHO20 obecnedenus
Memoowt u cpeocmea npoekmuposarnust 6a3 OAHHLLX
Memoovl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3viku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX
Hucmpymenmol u memoowvi npoekmuposanus u ouzauna UC
OcHo8bl COBPEMEHHbIX cUCmeM YNPagieHusi 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606wWeHUs OMeyecm8eHH020 U MeHOYHAPOOHO20 ONbima 8
coomeemcmayioujeti 001acmu Uccie008aHull

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusi, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMepPpelico8
Koouposams na sizvikax npoepammuposanus

Ilpoexmupogarnue 6a3 0anHbIX

TIpoexmuposarue npocpammuuix unmepgeticos

Yempanenue obnapysceHHbIX Hecoomeemcmauil

HesimenvbHocms, HanpasienHas Ha peulerue 3a0ay aHATUMUYecKo20 xapakmepa,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

Jemoncmpupyem  3nanus  mMemooo8, MeXHOA0ZUI U  CPeocme
Pa3padomKku RPOZPAMMHBIX CUCHEM U DPeanu3auuu KOHKPEmHbIX
anzopummos  mMamemMamuyeckux moolenell  Ha  0aze  A3bIKOG
npoCpamMmMuposanus, 6a3 OAHHBIX U RAKEMO8 NPUKIAOHBIX RPOZPAMM
Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHuIX  Cpeocme  paspabomxu
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonozuu u mexnono2uu NPOEKMUPOBAHUs U UCNOTIb308AHUSA OA3 OAHHBIX
Tunosvie pewenus, O6UOIUOMEKU NPOCPAMMHBIX MOOYVIel, WabNOHbl, KIACCH
00beKmMo8, UCNoIb3yemble NpU pa3pabomke nPoPamMmHo20 obecnedenus
Memoowt u cpedcmea npoekmuposarus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepheLicos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hucmpymenmor u memoowt npoekmupoganus u ousatina 1C
OcHo8bl COBPEMEHHbIX cuCmeM YNpagieHus 6a3amu OaHHbIX



Ymems

Bnaoemuw

Cospemennvie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606weHUs OMeueCm8eHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujeti 001acmu Ucc1e008aHull

Hcnonvzoeams  cywecmgylowue  munogvle  peuwieHus U wadbIoHbl
NPOEKMuUpPOBAHUs: NPOSPAMMHO20 0Decneyenus

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHU — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMeEpPDelico8
Koouposams na saizvikax npoepammuposanus

Ananuz  8ozmoodicHOcmell  peanusayuu  mpeOO8aHull K - NpOSPAMMHOMY
obecneyeHuo

Oyenka u co2naco8anue cpoko8 8biNOIHEeHUs NOCMABIEHHbIX 3A0aY
Ilpoexmuposanue 6a3 OanHvix

Oyenka u co2naco8anue cpoko8 8biNOIHEeHUs NOCMABIEHHbIX 3404y

Yempanenue obnapyoicennvix Hecoomeemcemautl

HeamenvHocmy, HANPasieHHas Ha peulenue 3a0ay aHAIUMUYecKo20 Xxapakmepa,
npeononazaruux blO0p U MHO2000pa3ue akmyaibHblX CHOCOD08 peuleHUs 3a0ay

HJI-3.1IK-6 Ilpumensem cospemennvie npuemvt padomuvl ¢ UHCHMPYMEHMATLHLIMU

3namep

Ymems

Baaoempw

cpeocmeamu, NOOOEPHCUBAIOUUMU CO30AHUE NPOZPAMMHBIX RPOOYKM OB
U NPOZPAMMHBIX KOMNIEKCO8 HA 0a3e A3bIKO8 NPOZPAMMUDPOBAHUS, 0a3
OAHHBIX U NAKEM 06 NPUKIAOHBIX NPOZPAMM
Bosmooicnocmu  cOBpeMEHHbIX U NEPCReKMUBHLIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME
Memooonozuu u mexnonozuu npoOeKMUPOBarUs U UCNOAb308AHUS 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbI, KIACCH
00beKmMo8, UCNOIb3yeMble NPU pa3pabomke nPOPaAMMHO20 0becnedenus
Memoovl u cpedcmesa npoexmuposanus 6a3 OAHHBIX
Memoovl u cpedcmea npoekmuposanust NPOSPAMMHBIX UHMePPelcos
A3viku npoecpammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
OcHosbl cospeMennbIX cucmem ynpagieHus 6a3amu OaHHbIX
Cospementvie 06bEKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovwl ananuza u 0606ueHUss OMeuecCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemayioujett 001acmu Uccie008anull

Ilpumenamos  memooOvt u  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelcos
Koouposamve na sizvixax npoepammuposanusi

Ilpoexmuposanue 6a3 OanHvlx

Yempanenue obnapysicennvix necoomeemcemautl

HesmenvHocmy, HANPABNIEHHAs HA peulerue 3a0ay AHATUMUYECK020 Xapakmepa,
npeononazaruux 6b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuleHus 3a0a4

Cootsercterie 0A30BOMY _ YPOBHI0  OCBOECHMS KOMIIETEHIUH  IUIAHHPYEMBIM
pe3yJbTaTaM OOYUYCHHUS U KPUTCPHUSIM HX OICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEHO):

IIK-2

Cnoco0eH BbISIBUTH €CTECTBEHHOHAYYHYI0 CYIIIHOCTh MPO00JieM, BOSHUKAIOIIUX
B XoAe NpodecCHOHAIBLHON JeATeJbHOCTH B 00JaCTH MOJEJMPOBAHMSA U
aHAJIN3Aa CJOKHBIX €CTeCTBEHHbIX M HCKYCCTBEHHBIX CHCTEM, OINpeaessiTh
CTPYKTYPY TMNPOrPaMMHOI0 o0ecneyeHusi, MeTOAbI W CpPeACTBa  €ro



NPOEKTUPOBAHUSA HA OCHOBe TpPeOOBaHMIl ¢ YYeTOM CYLIEeCTBYIOUIUX
OrpaHuYeHuit

HJI-1.TTK-2

3name

Ymems

Baaoempw

HAJT-2.TTK-2

3nameo

Ymems

Bnaoemsw

Paspabampvieaem KoOHyenyuo u apxumexmypy npozpammHoil CUcmembl,
ee (OYHKYUOHAIbHbIE 803MONHCHOCHU U JI02UKY padomul, Oesiaem 8bl00p
cpeocme npoeKmupoeaHus U peanu3ayui Ha OCHO6e mpedosaHuil c
YUemom cyuiecmeyiouux 02panuieruil
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl HNpOSPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbul npO2PAMMHO20 0becnedeHus
Memoovbl u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetis
Hucmpymenmol u memoowvl npoekmuposanus u ouzauna UC
Huempymenmor u memoost sepugpuxayuu cmpykmypbl BpocpammHO20 K0Oa
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
pazpabomox

Bvipabamvieams 6apuanmol peanuzayuu mpebosanuii

Ilposooums oyeHnky u 060CcHO8aHUE PEKOMEHOYEMbIX peuleHUl

Ilpumenssimov ~ memoovlt u  cpedcmea  NPOESKMUPOBAHUSL — NPOSPAMMHOZO
obecneyeHusi, CMpyKmyp OaHHbIX, 6a3 OAHHLIX, NPOSPAMMHBIX UHMEpPGhelico8 Ha
Aa3vike npoepammuposanus Python

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneyeHuro ¢
3auHmMepPeco8aHHbLIMU CMOPOHAMU

Paspabomra, usmenenue u coenacoganue apxumexmypvl NpocpPaAMMHOZO
obecneueHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

Paspabomxa cmpykmypwl npocpammnozo kooa UC na sazvike npocpammuposanus
Python

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

Cnocooen ucnonv308amo 3HaHUs 0 HA306bIX NPUHUUNAX OP2AHU3AYUU U
0CHOGHBIX Imanax npoekmuposanus UC
Memoodonoeuu u mexnono2uu nPOeKMUPOBAHUsL U UCNOIb30BAHUS A3 OAHHBIX
Tpunyunvl nocmpoenusi apxumexmypvl NpocpaMMHO20 obecnedeHusi U 6uobl
aApXumMexkmypol nPOSPAMMHO20 0bOeCcnedeHus.
Memoowl u cpedcmea npoekmupo8anust NPOSPAMMHOZ0 0becnedeHus:
Memoowl u cpedcmea npoekmupo8anust RPOSPAMMHBIX UHMEPDEUCcos
Hucmpymenmor u memoowt npoexmupoganus u ousatina UC
Hnempymenmol u memoowl gepugurxayuu cmpyKmypvl BpOSPAMMHO20 KOO
Lenu u 3a0a4u npo8OOUMBIX UCCIEO08AHUN U PA3PAOOMOK
Memoovl u cpeocmeéa nuaHUpoOGanUs U  OPeAHU3AYUU UCCTEO08AHUL U
paspabomox

IIposooums oyeHKy u 060cHo8aHUe PEKOMEHOYEMbIX PeuleHUll

Hcnonvzosams  cywecmeyowue — munosvie  peuileHus U UWAOJIOHbL
NPOEKMUPOBAHUSL NPOCPAMMHO20 0becneyeHus

Ilpumenamos  memoOvt U  cpeocmeéa  NPOEKMUPOBAHUA — NPOCPAMMHO20
obecneueHus, CmpyKmyp OaHHbIX, a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelco8

Oyenxa epemenu u mpyooemMKOCmu peaiu3ayuu mpebo8anull K npocpammHoOMy
obecneueruo



HJT-3.1TK-2

3namep

Ymems

Bnaoemuo

Coznacosanue mpebosanuil K nPOSPAMMHOMY obecneuenuro c
3aUHMEPeCcoOBAHHbIMU CHOPOHAMU

Paspabomra, usmenenue u coenacosanue apxXumekmypvl npocpPamMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

Ipoexmuposanue npo2pamMmHuix uHmepghelicos Ha A3bIKe NPOSPAMMUPOBAHLUSL
Python

Paspabomra cmpykmypwl npoepammnozo kooa UC na si3vike npo2pammuposaiis
Python

Hesimenvrocmo, Hanpasiennas Ha peulerie 3a0ay aHAIUMUYecKo20 xapakmepa,
NPEONnoNazarumux 6b100p U MHO2000pa3Ue AKMyaibHbIX CNOCOO08 PeueHUs: 3a0ay

Hcnonvzyem memooonozuu pazpabomku npozpammnozo obecneueHus u
MEXHOI02UU  NPOZPAMMUPOSAHUA, MEMOO00JI02UU U  MEXHOI02UU
NPOEKMUPOBAHUA U UCNOTBb306AHUA DA3 OAHHBIX, MEMOObL U CPEOCHEa
nPOEeKMuUposanusn RPOCPAMMHDBIX unmepeiicos, npuHYUnbl
nocmpoenusn apxumexKmypusl RPOZPAMMHOZ0 00ecnedenus
Bosmoorcnocmu cywecmayrowetl npoepammHO-mexHu4ecKol apxumexkmypol
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Ipunyunvl nocmpoenust apxumexmypvl HPOSPAMMHO20 0becneyeHus U 6uUobl
apxXumeKmypbul npO2PAMMHO20 0becnedeHus
Memooul u cpedcmea npoekmupoBanust NPOZPAMMHO20 0becnedeHus
Memoouvl u cpedcmsa npoekmupoganusi 6a3 OAHHbIX
Memooul u cpedcmea npoekmupo8aHusi NPOSPAMMHbBIX UHMePhelicos
Hucmpymenmol u memo0owvl npoekmuposanus u ouzauna UC
Hucmpymenmor u memoOowi sepugpuxayuu Cmpykmypuvl npoSpamMMHO20 Kood
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCAEO08AHUL U
pazpabomox

Bvipabamvieams éapuanmol peanuzayuu mpebosanutl

Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wabIoHbl
NPOEKMuUpOBAHUsI NPOSPAMMHO20 0becnedenus

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA  NPOSPAMMHOZO
obecneuenusi, CmMpykmyp OaHHbulX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMeP@elico8 Ha
A3viKe npozpammuposanus Python

Paspabomxka, uzmenenue u coenacoganue apxumexmypvi nNpocPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus

IIpoexmuposaniue npocpammusix unmep@encos

Paspabomxa cmpykmypul npocpammnozo kooa UC na sazvike npocpammuposanus
Python

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

IIK-3 Cnocoben npumenams co6peMeHHble UHQOPMAUUOHHbBIE MEXHOI02UU npU
HPOEKMUPOBanuU, peaiu3ayuiu, OyeHKe Kayecmea u ananu3a igppexkmuenocmu
MamemamuyecKux mooenei u(unu) npozpammnuozo obecneuenusn 0sa peuleHus
3a0a4 6 paziuiuHBIX NPEOMEMHbBIX 00J1ACMAX

AJT-1.1TK-3

Hcnonvzyem coepemenHble peuieHUs U MEXHON02UU NPOECKMUPOBAHUA
npu pazpadomie NPOZPAMMHO20 0DecneyeHus



3uname

Ymems

Baaoempw

HJT-2.1TK-3

3nameo

Ymems

Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCma
Memooonozuu  paspabomku npocpamMmHoz0 obecnedeHus U MexXHOIoUU
NPOCPaAMMUPOBAHUSL
Hosetiwue npunyunst nocmpoenusi apxumexmypvl RPpOSPAMMHO20 0Decneyenus
U 8UObL APXUMEKMYPbl NPOSPAMMHO20 0becnedeHus
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHmMepghelicos
A3viku npoepammuposanus u pabomwl ¢ 06a3amMu OAHHLIX, 8 MOM YUCTe A3bIK
npoepammupoganusi Python
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Coepemennvie 00beKMHO-OPUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL, 8 MOM
yuce A3vlK npoepammuposanus Python
Coepemennvie cmpykmypHvle A3bIKU NPOCPAMMUPOBAHUS, 8 MOM YUCTe A3bIK
npozpammuposanus Python
Memoovl ananuza u 0606WeHUss OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayouel 001acmu Uccie0o8aHull
Buipabamvieams  eapuanmul peanuzayuu mpedOSaHUll 8 COOMEEMCMBUU C
Hogetiwumu menoenyusimu 8 IT
Koouposamv na a3vikax npocpammuposanus 6 moM uUCie HA A3bIKe
npozpammuposanus Python
Bepuguyuposame cmpykmypy npoepammHo2o Kooa
Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpOSPAMMHO20
obecneyenusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOSO
obecneyeHus
IIpoexmupoganue npocpammHuix unmepgeucos
Paszpabomxa cmpyxkmypor npoepammnozo kooa UC
Bepugukayus  cmpykmypol  npocpammnozo  koda HC  omunocumenvHo
apxumexmypwvl UC u mpebosanuil 3axazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemautl

Hcnonv3zyem coepemennvie A3bIKU U CUCHEMBL NPOZPAMMUPOBAHUS,

MexXHON02UU NPOEKMUPOCAHUSA RPOZPAMMHO20 00ecneyeHus
Bosmootcnocmu  cospemennvix U nepcneKmusHulX  cpeocms  pazpadbomku
APOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCmE
Memooonozuu  pazpabomxu npocpammuozco obecneyeHus U  MexHoI0SUU
NPOCPAMMUPOBAHUS 8 COOMBEMCMBUL C HOGetiuuMU menoenyusmu ¢ IT
Coepemenuvie  NpUHYUNBL ~ NOCMPOEHUS  APXUMEKMYPbl  NPOSPAMMHO20
obecneueHus u 8UObL APXUMEKMYPbI NPOCPAMMHO20 0becneyeHs.
Memoowl u cpedcmsea npoekmuposanus NPOCPAMMHBIX UHMepelicos, 8 mom
yucne A3bIK npocpammuposanus Python
A3viku npoepammupoeanus u pabomvl ¢ 6a3amu OAHHLIX, 8 MOM YUCTE A3bIK
npoepammuposanusi Python
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Cospemennbie 00beKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yuce A3blKk npoepammuposanus Python
Cogpemennvie cmpykmypHbvle A3bIKU NPOCPAMMUPOBAHUS, 6 MOM YUCTe A3bIK
npozpammuposanus Python
Hosetiwuue  memoowr  amanuza u  0000wjeHuss  omeuyecmeeHHo2o U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIouell 001acmu UCCc1e008aHUlL
Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
Koouposamev na sA3bikax npoecpammupoeéanus, 6 moM Uucie Ha sA3bIKe
npocpammuposanus Python
Bepuguyuposamo cmpyxmypy npoepammuoco kooa



Bnaoemsw

Paspabomxa, uszmenenue u coeracoganue apxumexmypvl NpocPAMMHOZO
obecneyeHUsi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneueHus

IIpoexmuposanue npoecpammHulx unmepghelicos

Bepugpukayus  cmpykmypvl  npoepammuozo  koda HC  omunocumenvHo
apxumexmypwol UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapyscennvix necoomeemcemautl

IIK-4 Cnocoben ucnonv3oeamsv 3HAHUA COBPEMEHHBIX HPOZPAMMHBIX CPEOCE,
menoeHyuu pazeumus GYHKYUIl u apxXumeKkmyp npooiemMHo-0pUeHmupoeanHblx
RPOCPAMMHBIX CUCIEM U KOMNIIEKCO8 8 NPOPecCUOHANbHOU 0eamenbHOCHmU

AJT-1.TTK-4

3namep

Ymems

Baaoempw

HT-2.1TK-4

3nameo

Ymems
Baaoempw

Ilpoeooum knaccugpukayuro u ocywiecmensiem 6vl00p COBPEMEHHBIX
UHCMPYMEHMANbHBIX cpeocme paspadomku NPUKIAOHO20
RPOCPAMMHO20 OOecneueHus GbIYUCTUMEIbHBIX CPEOCHmE U CUCHEM
PAa3nuun020 (QYHKYUOHAIbLHO20 HA3HAUEHUA, C YYemOM HMeHOeHYUIL
Pazeumus YyHKyuil u apxumeKkmyp 6 COOmMeemcmeyiouux npooiemHo-
OpUEHMUPOBGAHHBIX CUCHEM U KOMNIEKCOG

Bosmooicnocmu  cOBpeMEHHbIX U NEPCReKMUBHLIX — CPeOCmE  paspadbomxu

APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME

Cospemennvie cmpyKmypHble S3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCTe S3bIK

npoepammupoganusi Python

Ilposooumsv ananuz ucnoinenus mpeOOSaHUll 8 COOMBEMCMBUU C HOBEUUUMU

menoenyusimu 6 IT

Buipabamvieams 6apuanmol peanuzayuu mpebosanuii

Ilposooums oyeHky u 060CcHOB8aHUE PEKOMEHOYEMbIX peuleHUl

Coop, obpabomka, aumanuz u o0000WeHUe NePeO0B8O20 OMeYeCMBEeHHO20 U

MeACOYHAPOOHO20 ONbIMA 8 COOMBeMCcmayouel 001acmu UCC1e008aHUl

Breopenue pe3ynomamog ucciedosanuti u paspabomox 8 cOOmeemcmeuu ¢

YCMAHOBNIEeHHBIMU NOTHOMOYUAMU

Peanuzyem npuemvt pabomul ¢ cO6PEMEHHBIMU UHCMPYMEHMATbHHIMU
cpeocmeamu, noooepicusarouiumMu cozoanue nPoOZPAMMHBIX
npooOIEMHO-0pUEHMUPOBAHHBIX NPOOYKMOE
Bosmootcnocmu  cospemennvix U nepcneKmusHulX  cpeocms  pazpadbomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCME
Coepemennvie cmpykmypHvle A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTe SA3bIK
npoecpammuposanusi Python

Yempanenue obnapyosicennvix necoomeemcemsuii
Brnedpenue pezynomamog uccinedosanuti u papabomox 8 coomeemcmeuu ¢
VCMAHOBNIeHHbIMU NOTHOMOYUAMYU U HOGelwuMuy meHoenyuamu 6 IT

IIK-6 Cnocoben ucnonvb3oeamov co8pemMeHHble Memoobl PA3padomKu RpPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEemHbIX Ai120pUmMMO8 MAmMemMamuiecKux mooeneil
Ha 0aze A3bLIKOE NPOZPAMMUPOBAHUA, 0a3 OAHHBIX U NAKEMO0E NPUKIAOHBIX
npozpamm, UCnOIB306amMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHEEHHO20
UHmMeNNeKma 6 nociedyruieil npogheccuonanIbHoll 0eameabHOCmU 6 Kauecmee
HAYYHBIX COMPYOHUKO08, npenooasameneil 00paA306amMeNbHbIX OP2AHUIAYUTL
evicuLezo 00pa3o06anus, UHIHCCHEPOB,
MexXHOoN10206



HJI-1.1TK-6

3namep

Ymems

Baaoempw

HJT-2.1TK-6

3nameo

Hcnonvzyem COBpEeMEHHbIE UHCMPYMEHMAbHbLE cpeocmea
pazpadomku 6a3 OAHHBIX, NPUKTAOHO20 NPOPAMMHOZ0 0becneueHus u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
Bosmooichocmu  cospemennvix U NEPCHEKMUSHbIX  Cpeocms  pazpadbomku
APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu pazpabomku npocpamMmHo20 obecneyeHus U MexHoa0SUU
npOSPaAMMUPOBAHUSL
Hosetiwue npunyunst nocmpoenus apxumeKkmypvl HPOSPAMMHO20 0becnedetis
U 8UObI APXUMEKMY Dbl NPOSPAMMHO20 0becnedeHus
Memoovl u cpedcmeaa npoexmuposaHus NPOSPAMMHbBIX UHmMepgheticos
A3vIKu npoecpammuposanus u pabomuvl ¢ 6azamu OAHHBIX, 8 MOM YUCle A3bIK
npozpammuposanus Python
Hucmpymenmol u memo0owvl npoekmuposanus u ouzauna UC
CoepemeHnbie 00beKMHO-0PUESHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL, 8 TNOM
yucne A3bIK npocpammuposanus Python
CoepemeHnnvie cmpyKmypHvle A3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTe A3bIK
npoepammupoganusi Python
Memoowt ananuza u 0606weHUs OMe4eCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu UcCcie008aHull

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMeEPDelico8
Koouposamv Hna sA3bikax npocpammuposanus 6 mMOM uUCle HA  A3bIKe
npoepammuposanusi Python

IIpoexmuposanue 6a3 OanHvIx

IIpoexmupoeanue npocpammueix unmepgeicos

Yempanenue obnapysicennvix Hecoomeemcemautl

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

Jlemoncmpupyem 3nanus  Memooos, MEXHOAO2UNl U  Ccpeocme
PaspadomKu NPOPAMMHBIX CUCHEM U pPeanu3auyui KOHKPEHHbIX
anzopummos  mamemamuueckux mooeneill  Ha  0aze  A3bIKOG
npozpammuposanus, 6a3 OGHHHIX U NAKEMOE NPUKIAOHBIX RPOZPAMM
Bosmootcnocmu  cospemennvix U nepcneKmueHuvlX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCME
Memooonocuu paspabomku npocpammuoco obecneyeHuss U  MEXHOLO2UU
APOCPAMMUPOBAHUS 8 COOMBEMCMBUL C HOGetuuUMU menoenyusmu ¢ IT
Coepemennvie  NpUHYUNLL ~ NOCMPOEHUS  APXUMEKMYPbl  NPOSPAMMHO20
obecneueHus u 8UObL APXUMEKMYPbI NPOCPAMMHO20 0becneyeHs.
Memoowl u cpedcmsea npoekmuposanus NPOSPAMMHBIX UHMepelicos, 8 mom
yucne A3bIK npocpammuposanus Python
A3viku npoepammuposanus u pabomvl ¢ 6a3amu OAHHLIX, 8 MOM YUCLE A3bIK
npoecpammuposanusi Python
Hncmpymenmol u memoowt npoexmuposanus u ousavna MC
Cospemennbie 00bEeKMHO-0PUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucre A3viK npoepammuposanus Python
Coepemennvie cmpykmypHvle A3bIKU NPOCPAMMUPOBAHUS, 8 MOM YUCTe A3bIK
npozpammuposanus Python
Hosetiwuue — memoowr  amanuza u  0000wjeHuss  omeuyecmeeHHo2o0 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMaEYouell 001acmu UCCc1e008aHUlL



Ymems Hcnonvzosams  cywecmsyrowue  munosvie — peuileHus U UWAOIOHbL
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becneyeHus
Ilpumenamos  memooOvt U  cpeocmeéa  NPOEKMUPOBAHUA — NPOSPAMMHO20
obecneuenus, CmpyKmyp OaHHbIX, a3 OAGHHBIX, NPOSPAMMHBIX UHMEPDeUco8
Koouposamv na A3bikax npocpammupoéanus, 6 moM Uucie Ha sA3bIKe
npoepammuposanusi Python

Bnaoempw Ananuz  8ozmoodicHocmell  peanusayuu  mpeOO8aHull K NpOSPAMMHOMY
obecneyeHuo
Oyenka u co2naco8anue cpoko8 8biNOIHEeHUs NOCMABIEHHbIX 3404y
Ilpoexmuposanue 6a3 OanHvix
Oyenka u co2naco8anue cpoko8 8biNOJHEeHUs NOCMABIEHHbIX 3404y
Yempanenue obnapyoicennvix necoomeemcemautl
HeamenvHocmy, HANPAIeHHAs HA peuleHue 3a0ay aHATUMUYecKo20 Xxapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHUs 3a0ay

HJI-3.1IK-6 Ilpumensem cospemennvie npuemvt padomuvl ¢ UHCHMPYMEHMATLHLIMU
cpeocmeamu, nOOOEPHCUBAIOUUMU CO30AHUE NPOZPAMMHBIX RPOOYKMOG
U NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOEaHUs, 6a3
OUHHBIX U NAKEM 08 NPUKTAOHBIX NPOZPAMM
3nameo Bosmooichocmu  cospemennvix U NEpCHeKMUSHbIX  Cpeocms  pazpadbomku

APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCME

Memoodonocuu pazpabomku npocpammHo20 obecneyeHus U MexHoa02UU

APOCPAMMUPOBAHUS 8 COOMBEMCMBUU C HOGetuumMu menoenyusmu ¢ IT

Coepemennvie  NpUHYUNLL  NOCMPOEHUS  APXUMEKMYPbl  NPOSPAMMHO20

obecneueHus U BUObL APXUMEKMYPbI NPOCPAMMHO20 00DecneyeHs.

Memoowl u cpedcmsea npoekmuposanus NPOSPAMMHBIX UHMepelicos, 8 mom

yucne A3bIK npocpammuposanus Python

A3viku npoepammuposanus u pabomvl ¢ 6a3amu OAHHLIX, 8 MOM YUCIE A3bIK

npoepammuposanusi Python

Hncmpymenmol u memoowt npoexmuposanus u ousavina MC

Cospemennbie 00beKMHO-0OPUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM

yucre A3viK npoepammuposanus Python

Cogpemennvie cmpykmypHvle A3bIKU NPOCPAMMUPOGAHUS, 6 MOM YUCTe A3bIK

npozpammuposanus Python

Hosetiwue  memoOwr  aumanuza u  0000wjeHuss  omeuyecmeeHHo2o U

MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEeMCmayouell 001acmu Ucci1e008aHull

Ymems Ilpumenamos  memooOwvt u  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelco8
Koouposame mna sA3bikax npoepammupoeanus, 6 moM Uucie Ha sA3bIKe
npoecpammuposanusi Python

Bnaoems Ilpoexmupogarnue 6a3 0anHbIX
Yempanenue obnapysicennvix Hecoomeemcemautl
HeamenvHocmy, HANpasienHas Ha peulenue 3a0ay aHaIUMmUYecKko20 xapakxmepad,
npeononazaruux blO0p U MHO2000pasue akmyaibHbiX CHOCOD08 peuleHus 3a0ay

CootBercTBe NPOABHMHYTOMY VPOBHK) OCBOCHHS KOMIIETCHIIMHM TUTAHHUPYEMBIM
pe3ysbTataM 0O0yueHHs U KPUTEPUSAM HX OIICHUBAHUS (OLICHKA: OTJIUYHO /3aYTEHO):




IK-2

Cnoco0eH BBISIBUTBH €CTECTBEHHOHAYYHYI0 CYIIHOCTH NP00JieM, BOSHUKAKIIHX
B Xole Npo¢ecCHOHAIBbHOI eSTeJJbHOCTH B 00JaCTH MOACJUPOBAHUSA U
AHAJIN3Aa CJO0KHBIX €CTeCTBEHHBIX M HCKYCCTBEHHBIX CHCTEM, OIpeaeJsiTh
CTPYKTYpPY HpPOrpaMMHOro o0ecredyeHusi, MeTOAbl H CpeACTBa ero
NPOCKTHPOBAHUSI HA OCHOBe TpPe0OBAaHMI € Y4YeTOM CYLIeCTBYHIOIIHX
OrpaHuYeHuit

HJI-1.1IIK-2 Pazpabamuieaem Konyenyuio u apxumeKkmypy npocpammHoll CUCHEMb,

3uname

Ymems

Bnaoemuw

ee (OYHKUUOHAIbHbIE 803MONCHOCHU U JIO2UKY padomul, Oesiaem 8bl0op
cpeocme npoeKmupoeaHus U peanu3ayuu Ha OCHO6e MpedoeaHuil ¢
YUemom cyuiecmeyiouux 02panuieruil
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbol npo2PAMMHO20 0becnedeHus
Memoovbl u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becnedetis
Hucmpymenmol u memo0owvt npoekmuposanus u ouzauna UC
Huempymenmor u memoost sepugpuxayuu cmpykmypbl Bpo2pammHO20 K0Oa
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULl U
paspabomox Ha 8blCOKOM NPOGecCUOHAILHOM YPOBHE

Bvipabamvieams 6apuanmol peanuzayuu mpeb6osanuii

Ilposooums oyeHky u 060CHOB8aHUE PEKOMEHOYEMbIX peuleHUl

Ilpumenssimov ~ memoovt u  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOZO
obecneueHus, CmpyKmyp OaHHbIX, a3 OGHHBIX, NPOSPAMMHBIX UHMeEPGhelco8

Coenacosanue  mpeboganuii K HPOSPAMMHOMY  ODecneyeHuro ¢
3aUHMEPeCcOBAHHBIMU CIMOPOHAMU

Paspabomxka, u3zmenenue u coenacoganue apxumexmypvi npocpPaAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHusl Ha 8bICOKOM NPOGHeccCUOHANbHOM YPOBHE

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

HJI-2.1IK-2 Cnocoben ucnonv3osams 3HaAHUA 0 0A308bIX NPUHYUNAX OP2AHUZAUUU U

3nameo

Ymems

OCHOGHBIX Imanax npoekmupoeanus HC
Memooonozuu u mexnono2uu NPoeKMUpPoO8aHUs U UCNOIb308AHUSA OA3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneueHus U 6uUdbl
apxumexmypul NpocpamMMHO20 0OecneyeHus Ha BblCOKOM NpOQpecCUOHaANbHOM
VposHe
Memoowi u cpedcmea npoekmuposanusi NPOCPAMMHO20 0bechedeHsl
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepgheLicos
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Hucmpymenmot u memoowt eepuguxayuy cmpyKmypbl BpocpamMMHO20 KoOd
Lenu u 3a0aqu npoBoOUMbIX UCCIeO08AHUL U PA3PAOOMOK
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCTIe008AHULL U
paspabomox Ha 8blCOKOM NpOGecCuoHATIbHOM YPO8He

IIpoooumys oyeHKy u 0b60cHoB8aHUE PEKOMEHOYeMbIX peLeHUll
Hcnonvzoeams  cywecmgyiowue — munogvle  peuwieHus U wabIoHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHus:



Bnaoemuw

HJT-3.1TK-2

3name

Ymems

Bnaoemso

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusi, Cmpykmyp OaHHbulX, 06a3 OAHHBIX, NPOCPAMMHBIX UHMePelco8 Ha
8bICOKOM NPOPDECCUOHATLHOM YPOBHE

Oyenka épemenu U mpyooemMKoCmu peaiuzayuu mpebosanull K npocpamMmHOMY
obecneyeHuo

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  ODecneyeHuro ¢
3auHmMepeco8aHHbIMU CHOPOHAMU

Paspabomxa, usmenenue u coznacosanue apxumexkmypvl NpopAMMHO0
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneuenus

IIpoexmuposaHue npocpammusix unmepghericos Ha blCOKOM NPOGheccUOHATbHOM
VyposHe

Paszpabomxa cmpyxkmypol npoepammnoeo kooa UC

Heamenvnocmo, HanpasnienHas Ha peulenue 3a0ay aHaIumu4ecKko2o xapakmepa,
npeononazaruux blO0p U MHO2000pasue akmyaibHblX CHOCOD08 peuleHus 3a0ay

Hcnonvzyem memooonozuu pazpadbomku npozpammuozo obecneuenus u
MeXHON02UU  NPOZPAMMUPOCAHUA, MEMOO00I02UU U MEXHON02UU
NPOEKMUPOBAHUA U UCNOIb306AHUA 0A3 OAHHBIX, MEMOObL U CPEOCMEa
npoeKmuposanus npozpammHbIX unmepdeiicos, npuUHYUNL
nocmpoenusn apxumeKmypol RPpOZPAMMHO20 0Oecheyuenus
Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHu4ecKou apxumeKmypol
Memooonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 6A3 OAHHBIX
Ipunyuner nocmpoenuss apxumexkmypvbl NpoOcPAMMHO20 O0OecneyeHusi U 6udbl
apxumexmypul NPOCPAMMHO20 0becnedetus.
Memoouvl u cpedcmea npoekmupoBanuss NPOPAMMHO20 0becnedeHus
Memoowvl u cpedcmea npoexmuposanusi 6a3 OAGHHbIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHMepgheLicos
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Hucmpymenmor u memoOowi eepuguxayuu Cmpykmypvl npoZpamMmMHo20 Kooa
Memoowt u cpeocmea naaHUpoOBaHUs U OpP2AHUZAYUU UCCLEO08AHUL U
paspabomox

Bvipabamvieams éapuanmul peanuzayuu mpebosanuti

HUcnonvzosamsv  cywecmsyowue  munosvie — peulenus U UaOIOHbL
NPOEKMUpOBaHUsl NPOSPAMMHO20 0becneyeHus

Ilpumenamoe  memoOvl u  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOZ0
obecneuenus, CmpyKmyp OaHHbIX, a3 OAGHHBIX, NPOSPAMMHBIX UHMEPelcos

Paspabomxa, usmeHnenue u coenacogamue apxumexkmypvl HPOSPAMMHOZO
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

TIpoexmuposarue npocpammuuix unmepgeticos

Paspabomxa cmpyxkmypul npoepammuozo kooa UC

HesimenvbHocms, HanpasieHHas Ha peulerue 3a0ay aHATUMUYecKo20 xapakmepa,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0O08 peuieHus 3a0a4

IIK-3 Cnocoben npumenamov co8pemMeHHbIE UHPOPMAUUOHHBIE MEXHOI02UU NpPU
NPOEKMUPOBAHUU, PealU3ayul, OyeHKe Kayecmea u aHaiu3a igppexmuenocmu
Mamemamuyeckux mooeneil u(unu) npozpammnozo obecneyeHusn 011 peuieHus
3a0a4 6 paziuiuHBIX NPEOMEMHBIX 001ACMAX



HJI-1.IIK-3

3name

Ymems

Baaoempw

HJT-2.1TK-3

3uname

Hcnonvzyem coepemennbvle peuieHus u mexHono2uu npoeKmuposanus
npu pazpadomie nPOZPAMMHOZ20 0decneyeHus
Bosmoodxcnocmu  cO8peMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspabomru
NPOCPAMMHBIX HPOOYKMOB, MEXHUUECKUX CPeOCm8
Memooonoeuu  paspabomku npocpammHozo obecnedyeHus U MexHOI02UU
NPOCPAMMUPOBAHUSL HA 8bICOKOM NPOGDECCUOHANbHOM YPOBHE
Hosetlwue npunyunst nocmpoenusi apxumexmypuvl RPOSPAMMHO20 0Decneyenus
U 8UObL APXUMEKMYPbl NPOSPAMMHO20 0becnedeHus
Memoouvl u cpedcmsa npoekmupoBanust NPOZPAMMHBIX UHMepPghelcos
A3viku npoepammuposanus u pabomvl ¢ 6a3amu OAHHLIX, 8 MOM YUCLE A3bIK
npoepammuposanus Python na evicoxom npogeccuonanvrom yposme
Hncmpymenmol u memoowt npoexmuposanusi u ousavina M1C
Coepemennvie 00beKMHO-OPUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yuce A3vlK npoepammuposanus Python
Coepemennvie cmpykmypHvle sA3bIKU NPOSPAMMUPOBAHUS, 8 MOM YUCTe A3bIK
npozpammuposanus Python
Memoouvl ananuza u 0606WeHUss OMeYecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomseemcmayouel 001acmu Uccie0o8aHull

Buipabamoeieame  sapuanmul peanuzayuu mpedosaHulli. 8 COOMEEMCMBUU C
Hogetiumumu menoenyuimu 8 IT

Koouposamv Hna s3vikax npocpammuposanusi 6 mMOM HUCle HA S3bIKe
npoepammuposanus Python na évicoxom npogeccuonanvriom yposne
Bepuguyuposamo cmpyxmypy npoepammnozo kooa

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpopAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHusi Ha 8bICOKOM NPOGecCUOHAILHOM YPOBHE

IIpoexmupoeanue npocpammHeix unmepgeucos

Paszpabomxa cmpyxkmypor npoepammnozo kooa UC

Bepugpukayus  cmpykmypol  npocpammuozo  koda HC  omunocumenvHo
apxumexmypwol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemautl

Hcnonvzyem coepemennbie A3bIKU U CUCHEMbBL RPOZPAMMUPOBAHUS,
MeXHON02UU RPOEKMUPOBCAHUS RPOZPAMMHO20 00echedeHUs
Bosmooxcnocmu  co8pemMeHHbIX U NepCNeKMUBHbIX  CPeOCms  paspabomru
NPOCPAMMHBIX ~ HPOOYKMOG,  MEXHUYECKUX  cpedcmeé  HA  GblCOKOM
npogheccuoHanbHoM ypoeHe
Memooonozuu paspabomku npocpammuoco obecneyeHuss U MEXHOLO2UU
APOCPAMMUPOBAHUS 8 COOMBEMCMBUU C HOGetuuMu menoenyusmu ¢ IT
Coepemennvie  NpUHYUNbL ~ NOCMPOEHUS  APXUMEKMYPbl  NPOSPAMMHO20
obecneueHus u 8UObL APXUMEKMYPbI NPOCPAMMHO20 0becneyeHs.
Memoowl u cpedcmsea npoekmuposanus NPOSPAMMHBIX UHMepelicos, 8 mom
yucne A3bIK npocpammuposanus Python
A3viku npoepammupoeanus u pabomvl ¢ 6a3amu OAHHLIX, 8 MOM YUCTE A3bIK
npoepammuposanus Python na evicoxom npogheccuonanvrom yposHe
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Cospemennbie 00beKMHO-0PUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yuce A3vlk npoepammuposanus Python
Coepemennvie cmpykmypHbvle A3bIKU NPOCPAMMUPOBAHUS, 8 MOM YUCTe A3bIK
npozpammuposanus Pytho na evicokom npogheccuonanrbHom ypogue n



Ymems

Bnaoemuw

Hosetiwuue  memoOwr  amanuza u  0000wjeHuss  omeuyecmeeHHo2o U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYouell 001acmu UCCc1e008aHUlL

Buipabameieams eapuanmul peanuzayuu mpedosanuii

Koouposamv na a3vikax npoecpammuposanus, 6 mMOM 4Yucie Ha A3bIKe
npozpammuposanus Python

Bepugpuyuposame cmpykmypy npoepammHo2o Kooa

Paspabomxa, usmenenue u coznacosanue apxumexkmypvl NpopAMMHO0
obecneyeHUsi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus: Ha 8bICOKOM NPOGHeCCUOHANTbHOM YPOBHE

IIpoexmupoesanue npocpammuvix unmepgeticos

Bepugpukayus ~ cmpykmypvl  npocpammuozo  koda HC  omuocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapyscennvix necoomeemcemaeutl

IIK-4 Cnocoben ucnonv3oeamsv 3HAHUA COBPEMEHHBIX NPOZPAMMHBIX CPEOCHIE,
meHnoeHyuu pazeumus GYHKYUIl u apxumeKkmyp npooaemMHo-0pUueHmupoeanHvix
RPOCPAMMHBIX CUCIEM U KOMNIEKCO8 8 NPOPecCUOHANbHOU 0eamenbHOoCHmU

AJT-1.TTK-4

3nameo

Ymems

Bnaoemuo

AJT-2.1TK-4

3uname

Ymems
Baaoempw

IIpoeooum knaccugpukayuio u ocywecmensiem 6vl00p COBPEMEHHBIX
UHCIMPYMEHMAIbHBIX cpeocme paspabomku NPUKIAOHO20
RPOZPAMMHO20 O0OecneyeHus GblYUCTUMENbHBIX CPeOCHE U CUCHeM
Pa3nuuno20 (QYHKYUOHATIbHO20 HA3HAYEHUSA, C YYEmOM MeHOCHUUIL
pazeumusn YyHKUUil u apxumexmyp 6 coOOmeemcmeyruiux npodiemHno-
OPUEHMUPOBGAHHBIX CUCHEM U KOMNIEKCO8

Bosmootcnocmu  cospemennvix U nepcneKmusHulX  cpeocms  pazpadbomku

NPOCPAMMHBIX ~ NPOOYKMOS,  MEXHUHUEeCKUX  CpeoCmeé  HAd  BblCOKOM

npogeccuonanbHom yposne

Cogpemennvie cmpykmypHvle A3bIKU NPOSPAMMUPOGAHUS, 6 MOM YUCTe A3bIK

npozpammuposanus Python

IIposooums ananus ucnoaHenus mpedosaHull 8 COOMEEMCMEUL ¢ HOBCUUUMU
menoenyusimu 8 IT

Boipabameieams éapuanmol peanuzayuu mpebosanuil

IIposooums oyenKy u 060CHOBaHUE PEKOMEHOYEMbIX PEULeHUTl

Coop, obpabomka, aumanuz u 0000WeHUe NEPed08O2O OMeUeCm8eHHo20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEeMCmayouell 001acmu Ucci1e008aHull
Brnedpenue pezynomamog uccinedosanuti u papabomox 8 coomeemcmeuu ¢
YCMAHOBNIEHHBIMU NOTHOMOYUAMU HA 8bICOKOM NPOPDECCUOHATLHOM YPOBHE

Peanuszyem npuemvt pabomol ¢ cO8PEMEHHBIMU UHCHIPYMEHMAIbHOIMU
cpeocmeamu, noooepHcusarwuUMu cozoanue npPOZPAMMHBIX
nPOOIEMHO-OPUECHMUPOBAHHBIX NPOOYKHIO08
Bosmooxcnocmu  co8peMeHHbIX U NePCReKMUBHbIX — CPeOCms  paspadbomxu
NPOCPAMMHBIX ~ NPOOYKMOSB,  MEXHUUeCKUX  CPeOCmé  HA  BblCOKOM
npogheccuoHanbHoM ypoeHe
Cospemennvie cmpyKmypHvle S3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCTe S3bIK
npoepammuposanus Python na evicoxom npogeccuonanvrom yposne

Yempanenue obnapyosicennvix Hecoomeemcemasuii



BHedpenue pe3ynomamog uccinedosanuti u papabomox 8 coomeemcmeuu ¢
VCMAHOBNIeHHbIMU NOTHOMOYUAMU U HOGelwuMuy meHnoeHyuamu 8 IT

IIK-6 Cnocoben ucnonv3oeams coepemeHHble Memoobl pPaA3pPaAdOmMKU NPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEemHbIX Ai120pUmmos MamemamuyecKkux mooeeil
Ha 0a3ze A3bIKOE NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCnoOIbL306amb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHEEHHO20
uUHmeN1eKma 6 nociedyruieil npoPheccuoHanIbHOll 0eaAmeabHOCHmU 6 Kauecmee
HAYYHBLIX COMPYOHUKO08, npenodasameneil 00paA306aMeENbHBIX OPZAHUIAUUTL
evicuLeco 00pa306anus, UHIHCEHEPOB,
MexHoN10206

HJT-1.ITK-6

3name

Ymems

Bnaoemso

HJT-2.1TK-6

3nameo

Hcnonvsyem coeépemeHHble UHCMPYMEHMAIbHbLE cpeocmea
paspabomku 6a3 0AHHBIX, NPUKITAOHOZ0 NPOZPAMMHOZ0 0Decneuenus u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
Bosmodxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPeOCm8
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH
00beKmMo8, UCNoIb3yemble NpU pa3pabomke nPoOPaAMmMHO20 0becneyenus
Memoowt u cpeocmea npoekmuposarnust 6a3 OAHHLLX
Memoovl u cpeocmea NpoeKMupoB8aHus NPOSPAMMHBIX UHmMep@elcos 6
coomeemcmeuu Hogetiuumu meroenyusimu 6 1T
A3viku npoepammuposanus u pabomul ¢ 6a3amu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanusi u ousavina MC
OcHosbl co8peMennbIX cucmem ynpagieHus: 6a3amu OaHHbIX
Coepemennvie 00beKMHO-0OPUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606ueHUss OMeuecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayrowei 001acmu Uccie0o8aHuil

Ilpumensams ~ memoObl U  cpedcmed  NPOEKMUPOBAHUSL — NPOSPAMMHOZO
obecneyeHusi, cmpykmyp OaHHuIX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMepghelicos &
coomeemcmeuu Hogetiuumu meroenyuamu 6 IT

Koouposams na saizvikax npoepammuposanus

Ilpoexmuposarnue 6a3 0anHbIX

IIpoexmuposanue npocpamMmubix unmeppericos ¢ coomeemcmeuu Ho8euuumu
menoenyusimu 8 IT

Yempanenue obnapysicennvix Hecoomeemcemautl

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmuUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOD08 peuleHus 3a0ay

Jemoncmpupyem  3nanus  mMemooos, MEXHONOUNU U  CPeOCHs
Pa3padomKu NpOPAMMHBIX CUCHEM U peanu3ayuu KOHKPEnHbIX
aAnZOpumMo8  MamemMamuueckKux Mmooeieil  Ha  0aze  A3bIKOE
npozpammuposanus, 6a3 OAHHLIX U NAKEMO8 NPUKIAOHBIX RPOZPAMM
BoszmooicHocmu  cospemenHbix U NepPCneKmUGHbIX  CpeoCmé  pazpabomxu
APOSPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCms
Memoodonocuu u mexnono2uu npoeKmMupO8aHUsL U UCNOIb308AHUS A3 OAHHBIX
Tunogvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYJell, WAOIOHbI, KIACCbL
00bEeKmMos, UCNOIb3YeMble NPU paspabomre nPOSPaAMMHO20 0becnedeHus.
Memoovwl u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoowt u cpedcmea npoekmuposanust nPOSPAMMHBIX UHMePhelcos



Ymems

Baaoempw

HJT-3.1TK-6

3uname

Ymems

Bnaoemuo

A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina MC

OcHosbl co8peMennbIX cucmem ynpaeieHus: 6a3amu OaHHbIX

Coepemennvie 00beKMHO-OPUSHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606WeHUss OMe4ecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayouel 001acmu Uccie0o8aHull

HUcnonvzosams  cywecmsyowue  munosvie — peuileHus U UWAOIOHbL
NPOEKMUpPOBAHUSI NPOZPAMMHO20 0DecneyenUs

Ilpumenamov  memoOvl U  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneueHus, CmpyKmyp 0aHHbIX, a3 OGHHBIX, NPOSPAMMHBIX UHMeEPelcos
Koouposamve na s3vixax npoepammuposanus

Ananuz  8o3modICHOCmel — peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneyeHuro

OyeHKka u coenaco8anue cpoko8 8bINOJIHEeHUs NOCMABIEHHbIX 3A0aY
Ilpoexmuposanue 6a3 oanHvix

OyeHKka u coenaco8anue cpoko8 8bINOJHEeHUsE NOCMABIEHHbIX 3A0ay

Yempanenue obnapyscennvix necoomeemcemautl

HesimenvHocmb, HANPABIEHHAs HA peuleHUe 3a0aY AHATUMUYECK020 Xapakmepd,
NPeononazarux 8bl00p U MHO2000pa3ue aKkmyaibHbIX CNOC0O08 peueHus 3a0ay

Ilpumensaem coeépemennvie npuemvl padonmvl ¢ UHCHPYMEHMATbHLIMU
cpeocmeamu, nOOOEPHCUBAIOWUMU CO30AHUE RPOZPAMMHBIX RPOOYKMOG
U NPOZPAMMHBIX KOMNJIEKCO8 HA 0a3e A3bIKO8 NPOZPAMMUPOEAHU, Oa3
OAHHBIX U NAKEM 08 NPUKTAOHBIX RPOZPAMM
Bosmooxcnocmu  co8pemMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspadbomxu
NPOCPAMMHBIX HPOOYKIMOB, MEXHUUECKUX CPeOCcma
Memooonozuu u mexnono2uu NPOEKMUPOBAHUs U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie pewenus, O6UOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAbIOHbL, KIACCH
00beKmMo8, UCNoIb3yembie NpU paspabomke nPopammHo20 obecnedenus
Memoowvl u cpedcmea npoexmuposanusi 6a3 OAGHHbIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHMepgheLicos
AH3viku npoepammuposanus u pabomwl ¢ 6a3amu OAHHLIX
Hucmpymenmor u memoowt npoexkmupoganus u ousatina 1C
OcHo8bl co8peMenHbIX cucmeM Ynpaesienus 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606wWeHUs OMeyecm8eHH020 U MeHOYHAPOOHO20 ONnbima 8
coomeemcmayioujeti 001acmu Uccie008anull

Ilpumensms ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenusi, CmpyKmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMepPpelico8
Koouposamu na sizvikax npoepammuposanus

Ilpoexmupogarnue 6a3 0anHbIX

Yempanenue obnapysicennvix necoomeemcemautl

HeamenvHocmy, HanNpasnenHas Ha peulenue 3a0ay aHaIUMUYecKko20 xapakxmepa,
npeononazaruux blO0p U MHO2000pasue akmyaibHbiX CHOCOD08 peuleHus 3a0ay



TunoBble KOHTPOJIbHBbIE 32/IaHUSI MJIH MHbIE MATEePHUAJIbI, He00X0AMMBbIE /151 OLEeHKH
3HAHUM, YMEHMi, HABBIKOB M (MJIM) ONbITA JAEAATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITANbI
(popMHpoOBaHUsI KOMIIETEHIIHI B polecce 0CBOCHUsI 00pa30BaTeIbHON NPOrPaMMbI

Tunogvie mecmoegnie 3a0anHu:

1) Memeoponoe Bacs xouem nocmpoums mModens, RpOSHO3UPYIOWYIO memnepamypy 6030yxa Ha sasmpa. K kaxomy
mumny omHocumcs 0anHas 3a0ada?
—  Kunacrepuzanus
—  Krnaccuduxkarus
—  Pamwxupoanue
—  Perpeccus
2) [oxmop Ilems xouem nocmpoums mMo0enb, RPOSHOSUPVIOULYIO BOZMONCHOCHb PAZGUMUSA OCTOHCHEHUU Y
nayuenma nocie onepayuu - 6ce au 6yoem 61a20N0nyUHO 8 MmeyeHue HeCKOIbKUX cedyiowux mecayee unu nem. K
KaKoMy muny OmHOCUmcs 0anHas 3aoada?
—  PamxupoBanue
— Perpeccus
—  Kunacrepuzanus
—  Krnaccudpukamms
3) Acmponom Bums xouem nocmpoums M0Oelb, KOMOPAs. CMOJCEmM pa3doums u3eeCmuoie Hayke 36e30bl Ha 2pynnbl
nO UX Xapaxmepucmuxam, ymoowl 1yuuie usyuums ux ocobennocmu. K xaxomy muny omnocumes oannas 3aoaua?
—  Krnaccuduxkarus
—  Perpeccus
—  Kunacrepuzanus
— PamxupoBanue
4) B 3a0aue xaxkozo muna 8 odoyuaroueli gbloopke 015 0o6vekmos HET omeemos?
—  Perpeccus
—  Krnaccudpukamms
—  Kunacrepuzanus
— Bo Bcex 3THx 3amagax B oOy4aromieil BEIOOpKE eCTh OTBETHI
5) Bvibepume 6ce 6eptbie ymeepicOeHUsL:
—  Mojenb MalIMHHOTO O0YUYEHHS, IO CYTH, SIBJISIETCS OTOOPaKEHUEM IIPOCTPAHCTBA OTBETOB B MPOCTPAHCTBO
00BEKTOB
—  DyHKIMOHAT OMIKMOKH [TOKA3hIBAET, HACKOJIBKO INIOX0E KAYeCTBO MMEIOT JaHHbIE, HCIOIb3YyEeMBbIE JIIs
peuieHus 3a1a4u
— IlIponecc oOyuyeHuns: MOJIENTN 3aKIFOUAETCSl B MUHUMH3ALUK (DYHKIIMOHAJIA OLIHOKH
— DneMeHTamMu o0y4aronield BRIOOPKH SBISIOTCS O0BEKTHI, XapaKTEPUCTHKH KOTOPBIX SBIISIOTCS 3HAYCHUSIMA
MIPU3HAKOB
6) Paccmompum npusnax “Obpazosamenvhasn npozpamma’” npu aHanuse OaHHbIX O CIMYOeHmam YHUgepCumemd.
DOmom npusnak mosicem npuHumams mpu sHavenus: “Oxonomuka”, “Mamemamuxa”, “@urocogus’.
Bocnonvzyemca one-hot kooupoganuem u 3amenum 3mMom nPpUHAK Ha mpu OUHAPHBIX, KOmopble 6y0ym
COOMBEMCME06aAmMs KAMe20PUIM 8 MOM NopsoKe, 8 KOMOPOM OHU nepeuuciensl guiue. Kak 6yoem 3axoouposan
npusHax co 3navenuem “Quuocogus’?
- (0,0,1)
- (0,1,0)
- (1,0,0)
7) Qemy 6yoem pasen Kopenb u3z cpeOHek8aopamuyHou ouuoky 0st Habopa uz 3 Habwoenull, 20e OMKIOHEeHUE
NpeoCKa3anusl TUHENHOU pespeccuu Om PedibHbIX 3HayeHull pasuul. -1, 2, 2?
- 0
- 3
- 2
8) Ilpednonosicum, ymo mvl cmpoum Mooeisb npedCKa3anus pocma no 803pacmy u eecy ueiosekda. Moodens ¢ kakum
K03 uyuenmamu sepoammee 8ce2o nepeoOyuuUIacy?
—  (Bospacr) + 0.5 * (Bec)
— 1402325.3 * (Bo3pact) + -1404370.5 (Bec)
— (Bospacr) + 0.33 (Bec)
9) Yem cmoxacmuueckuil epaouenmuuiii cnyck (SGD) nyuuie 06viunoco epaduenmnozo cnycka? Bvibepume ece
noOOX00suUe oOmeemal.
—  Ogpun war B SGD ObIcTpee, MOITOMY B LIEJIOM 3TOT METO/ MOXKET OBICTPEE BBIAATH PELICHHE.
— B SGD rapanTtupyercs, 4To Ha K10 UTEpallMi YMEHBIIAETCS OIINOKa MOJIEIIH.
— B SGD rapanTupyercs, 9to OyaeT HaiiieH riiodaabHbI MUHIMYM.



—  Opun war B SGD ToyHee, 4eM B 0OBIYHOM TPaJMEHTHOM CITyCKE, TI0ITOMY TPEOYeTCsl MEHbILIE IaroB JUIs
MOJTYYEHHS PEILICHHUSI.
10) 3anonnume nponyck: «/{is 6bINYKIOU QYHKYULU ... YKAZbIEGAEN CHIOPOH) HAUCKOPeUue20 YObleaHuUsLy
— MH3oxpona
—  Jlunus ypoBHs
—  AHTHTpagueHT
— TI'paguent
11) Ymo mooicem A61ambcs Kpumepuem 0CmaHo8a 8 2paoueHmHoM cnycke?
— Hopwma rpaguenTa Ha TeKyIleM [iare
— Hopwma pa3Huibl BeCOB Ha COCEHMX IIarax ajaropurMa
—  CyMMa 3J1eMeHTOB BEKTOpa TpajueHTa
—  UYwcrno mraroB anropurma
12) Paccmompum 08a ob6vekma: y nepeoco omcmyn JuHelno2o kiaccugukamopa paser -10, y emopozo -1000.
Buibepume sepuvie ymeepoicoenus npo mo, Kak COOMHOCAMC Smu 08d 00beKma:
—  TlepBblif 00BEKT HAXOUTCS JATbBIIE OT Pa3ACiSIONIeH MOBEPXHOCTH, YEM BTOPOU
—  Bropoii 00beKT HAXOAUTCS JATbIIIe OT pa3AeisoNIeii MOBEPXHOCTH, YEM MEPBbIi -
—  Mogenb Gosnbliie yBepeHa B CBOEM OTBETE Ha MEPBOM 0OBEKTE, U€M HA BTOPOM
—  Mogensb Gosnbliie yBepeHa B CBOEM OTBETE Ha BTOPOM OOBEKTE, YEM Ha TIEPBOM -
13) Paccmompum nonvzosameinst COYUQIbHOU cemu Kak 00beKkm 6 3a0aie MauunHo2o ooyuenus. dmo u3z
nepeyucieHHo020 A8iAemcs 3a0ayell kiaccuguxayuu?
— Ilpenckazanue 3apabOTHOM IIATHI TTOJIL30BATENS
— Ilpexnckaszanue nosna moysb30BaTeNs
— IlIpenckazanue npodeccun momap3oBaTemst
— Ilpenckaszanue, Kako# MOCT ITOJIH30BATENb C/IENACT CIICTYIONIHM
14) Yem 3a0aua knaccugpuxayuu ¢ nepecexarowumucs kraccamu (I1) omauuaemest om 3a0aqu K1acCuGurayuu ¢
Henepecekarowumucs kiaccamu (H)?
B 3agaue I1 onuH 00BbEKT MOKET OTHOCUTRLCS K HECKOJIBKUM KJIacCaM OJHOBPEMEHHO, a B 3aaa4e H oxun
00BEKT OTHOCUTCS POBHO K OJTHOMY KJIacCy
— B 3agaue I1 oquH 00BEKT MOXKET OTHOCHTHLCS JTMOO K OJTHOMY KJIaccy, TM00 HU K KaKOMY KJlaccy, a B
3agaue H oinH 00BbEKT OTHOCUTCS POBHO K OJTHOMY KJIACCy
— B 3agaue I1 onuH npu3HaK MOXKET MCIOIB30BATHCS IS MPEICKa3aHuUs HECKOJIBKUX KIIacCoB, a B 3a1aue H
OJTH TPU3HAK UCIIONB3YETCs JJIsl MPEACKa3aHHsl TOJILKO OJTHOTO Kilacca
B 3anaue I1 11 00beKTOB 00yUaroIeii BHIOOPKH H3BECTHBI METKH KJIACCOB, a B 3a1aue H - Het
15) Bbz6epume KAKOU U3 NPUBEOEHHbIX AIOPUMMOSE NPEOCKA3AHUSL CHIOUMOCMU K8APMUPbI
ABJIAEMCI RPUMEPOM Peularnue2o 0epesa:
— - Ecim momane 6osbiie 100 kB. METpOB, TO 4 MITH py0., MHAYE SCITH ATaXX MEPBBIA, TO 2.3 MITH. pyOJieH,
nnHave 3.15 muH. pyonei
— 400 ThIC. pyOIelt. 3a KaXkKAblii KBaJAPaTHBIN MeTp 1 27 ThIC. py0. 3a KayKABIH 3Tax
—  Hcnonp3oBaTh CTOMMOCTH KBAPTHPHI, HAHOOJIEE MOX0XKEH Ha TEKYIIYIO, U3 MPOJABAEMbIX paHee
— IlponmaBats 3a 3 MyH. pyOmIei
16) Memoo enasnvix komnonenm... (00uH NPAsULLHBIL OMEeN)
—  CTpout HOBBIE IPU3HAKH KaK CJIO)KHBIC HEJIMHEIHbIC ()YHKIIMU OT UCXOJHBIX MPU3HAKOB
—  CTpout HOBBIE MPU3HAKH KaK JIMHEHHbIE (QYHKIINK OT UCXOAHBIX MTPU3HAKOB
—  OrOupaer caMbie BayKHbIC MPU3HAKH M3 UCXOTHBIX
— IIpenckasbiBaeT kitacc 0OBEKTa HA OCHOBE INIABHBIX KOMITOHEHT
17) Bovibepume sepHbie ymeepiicoeHus Rpo 3a0ayy KiaCmepu3ayuL:
— B 3agaue knactepuzanuu CI0KHO MPUAYMaTh YHUBEPCAIBHBIN KPUTEPUIA KauecTBa, TOBOPSIIHIA, XOpOIIas
WJIY TIJTOXAs! TTOJYYMIIAach KJIACTEPU3aNys, YTO yCIOXKHSET PEIICHUE 3TOH 3a/1auu
— Ha npaxtuke nannsie, Kak IpaBHiIo, HE Pa3JIeIOTCS Ha YETKHE KIIaCTEPhl, YTO YCIOXKHSIET peleHne
3aJ]a4M KJIacTepH3auu
— Meron k-Means - camprit 3¢ ek THBHBIN METOT KITaCTePU3aINH, CIIOCOOHBIN HAXOAUTh KAYeCTBEHHYIO
KJIACTEPHU3AIINIO TPAKTUUECKH JTFO0BIX TaHHBIX
— 3ajaua KJlacTepU3alliy MPEIoiaracT BbICICHHE CAMBbIX BXKHBIX PU3HAKOB M yJaJICHUE BCEX OCTAIbHBIX
MPU3HAKOB
18) Kaxue npeumywecmsa daem oméop npuznakos?
—  Uem MeHbllIe NPU3HAKOB, TEM 00JIEe CIIOKHBIE 3aBUCHMOCTH MOYKET BOCCTAHOBHUTH aJITOPHTM
—  Uem MeHbllle MPU3HAKOB, TEM ObICTpee paboTaeT aaropuTM
—  Orbop npu3HaKoB yMeHbIIaEeT 00BEM JTAaHHBIX U 3aTPAThl HA UX XpaHEHHE
—  Otbop HeMH(POPMATUBHBIX IPU3HAKOB MOXKET ITOBBICUTH Ka4e€CTBO pabOTHI aJlropuT™Ma



19) Ancamnesvie memoowvt 06bIuHO Oenarom bonee KauecmeeHHble NPEOCKA3anUs, YeM OmoeibHble ANopummbl (Y
ancamonell Hudce OWUOKA HA Mecmosoll 8bl00pKe). A KaKkoll nokasamenb 6ce20a yXyouaemcs npu
ancamobnupoganuu?

—  Quwubka Ha obyuarowell 8blOOPKe

—  CKOpOCTb BBITIOJIHEHUS TIPECKA3aHUIA

— KommdecTBo naHHBIX, HE0OXOAUMOE ISl OOYUICHUS

—  Ywucno ucnonp3yeMbiX allrOPUTMOM TIPU3HAKOB
20) Aneopumm 6v22une nodpazymesaem 6blo0Op CAYUAUHBIX YACMel OAHHbIX, 0OyUeHUe areopumma (Hanpumep,
peuaroujezo oepesa) Ha Kaxcoou 4acmu U cocmasiienue ancamous u3 00y4yeHHbIX anieopummos. [l ue2o HysHCHO
06yyamv aneOpUmMMbL Ha PA3HBIX YACMAX OAHHBIX?

—  Jlns Toro, uToObI 00y4YEHHBIE ATOPUTMBI BHITIOJIHSIM HECOBIAAAIoIIUe (pa3IniHbIe) MpeICKa3aH s

—  Jlns Toro, 4TOOBI yCKOPUTH O0y4eHHE

—  Jlns Toro, 4TOOBI BEIAEIHUTH BayKHbIE JJIs1 00yYEeHHUS] OOBEKTHI

—  Be3 aToro HeBo3MOXKHO 00YUHTH pelIaroliee 1epeBo
21) Bul 06yuunu mpu mooenu 0ist ApeOCKA3AHUsE CYMMbL KpeOuma, KOmopast ROompe0yemcsi KIueHnmy, U 6bINOHsIeme
npedckasanue 0Jis HOB020 KIUEHMA: TUHEUHAst MOOenb npedckazvieaem 50 mulcsy, pewatowee oepeso - 30 muicsy,
Memo0 onudicaviuie2o coceda — 20 muicsiy. Kaxoe npedckazanue 6binoiHum aHcamois mpex aieopummos, eciil 6€C
nuneinoi modenu 0.4, sec pewaiowezo oepesa 0.4, a ec memooda baudicatiuezo coceoa - 0.2?

—  33.3 TeICSU

— 30 teICSY

— 36 TeICAY
38 ThICSY

Tunoevie KonmpoJibHble 3A0AHUA

1. Peamu3yiiTe anropuT™M JIHHEHHOH perpecCHd, U MOJHHOMHAIBHON perpeccuu (sl atacera
noisysine — cremeneit ot 2 10 5, s naracera hydrodynamics — crenenn 2) 6€3 peryispusarnm.

2. Peanumsyiite anropuT™ rpeOHEBON perpeccuy U HaWAUTE ONTUMAIBLHBIN TapaMeTp
peryaspu3anyH.

3. PeanusyiiTe alrOpUTM JIOTHCTHYECKON PErpecChy CO CTOXACTHUECKHM I'PaJUEHTHBIM CITYyCKOM,
obyumTe ero Ha garacere spambase old (train) u mpoBepbTe Ha Aatacere Spambase_new (val).
[onyuynre ROC kpuBbIe 17151 BApHaHTOB 6€3 HOPMUPOBKU M C HOPMHUPOBKOW IPU3HAKOB.

4. Peammsyiite anmroput™ kNN knaccudukarmm mo k OxrmkaiiimmM cocesiM, UCTIOTIb3Y st
MPOCTOE EBKJIMIOBOE PACCTOSHUE.

5. Tlpumenure metoa SVM (Hampumep, u3 6ubinorexu sklearn) s maracera blobs2.
Buzyammsupyiite pe3ynsTaT (pazdneHne IIOCKOCTH U OTIOPHBIE BEKTOPA) MPHU Pa3HBIX BapHAHTAX
snep (TuHelHOe; MOTMHOMHANBEHOE cTenenei 2,3,5; RBF).

6. PeanusyiiTe MyIbTHKIIACCOBYIO Kiaccu(uKaImio ¢ softmax B kauecTBe pemaronei QyHKIUU 1
KPOCC-9HTPOIHUEH B KauecTBe (YHKLMH MOTEPh U 00Y4NTE Ha MOATOTOBICHHOM JaTaceTe mnist.

7. PeanusyiiTe anropuT™Mbl IOCTPOCHHUS I€PEBa C KpUTEPHEM HH()OPMAIIMOHHOTO BBIMIPHILIA U
KpuTepueM J[XKHHN U OTIpeIeNIeHrIO Kilacca 1o MaXOPUTapHOMY KIlaccy B imcrte. Haiinure
ONITHMAJIbHYIO TIIyOUHY JiepeBa B 000ux cirydasx (B oTpeske 2-10).

8. Peammsyiite anroputM k-means Juist Kliactepusaiin Ha 2-4 Kiactepa.

9. Peanusyiite anroputm DBSCAN, HaitnuTe mapamMeTpsl A1 KiiacTepu3auy Ha 4 Kiacrepa.

10. [IpumenuTe aHcamMOeBBIE METOIBI IJIsI PELICHUS 331241 KIIaCCU(PHUKAIIMU Ha TIOATOTOBICHHOM
Jaracere mnist.

3a‘leTHO'3K3aMeHaHI/IOHHble MaTepuaJbl AJIAA HpOMe)KyTO‘lHOﬁ aTrecranmmu
(3x3ameH/3a4eT)

BOHpOCLI IJIA MOATOTOBKHU K 3a4€Ty

1. TIlpenponeccunr. Macmrabuposanue. Hopmuposka. [lonnHomMuanbHble MPU3HAKH.
One-hot encoding.

2. Tumbl 00y4eHus: C yuuTeneM, 0e3 YUUTENsl, C MOAKPEIUIEHUEM, C YaCTHYHBIM
y4acTHEM YUHTENsl, aKTUBHOE O0yUYECHHE.



3
4

. Cmemienue u qucnepcus (bias and variance). [Tonsitue cpeaHeli TUIOTE3bI.
. Ommbka BHyTpH 1 BHE BBIOOpKH. Ommnbka o60o0menus. HepaBernctBo XEdaunra.

Banupauus u kpocc-Bajiuanus.

S.
6.
7.
8.
9.

JIuneitnas perpeccus.

[TonnHOMMaNbHAs perpeccusi.

['pebueBas perpeccusi.

Jloructrnueckas perpeccus. I'paaieHTHBIN CITyCK.

baitecoBckuii kimaccudukarop. Turbl orleHKH pacnpeaeneHuii mpusHakoB (Gaussian,

Bernoulli, Multinomial). EM anroputm.

10. Merton onopubix BekTopoB. [locTranoBka 3anaun. @opMyJIMpoBKa U peIICHUE
JIBOMICTBEHHOM 3a7a4u. THUIIbl OOPHBIX BEKTOPOB. S pa.

11. TToporossie ycioBus. DddexTuBHOCTh 10 [lapero.

12. Presicion-Recall 1 ROC kpussie. AUC.

13. Metpuueckue knaccupukatopsl. KNN. WKNN. Ot60p stanonos. DROPS. Kdtree.

14. Knacrepusanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

15. JlepeBbs pemennid. MTH)OpMaAIMOHHBIA BBIUTPHILI, KpUTEpHH J[KUHU.

16. Perynspusanus aepeBbeB. HeOpexHbIe pemaromue 1epeBbs.

17. ByCTHHT JIepE€BbEB PEILICHUIA.

18. Ancamo6iieBbie MeTop1. SOft and Hard Voting. Bagging.

19. Cnyuaiinblie neca. AdaBoost.

20. Ancam6nessie metobl perpeccun. RANSAC. Theil-Sen. Huber.

4.2 MeToauueckue MaTepuaJbl, onpeaeasiolue nNpoueaypbl OueHuBaHUs 3HAHMH,

YMeHHIi, HaBBIKOB U (MJIHM) ONbITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIUX JTAMNbI
(popMupoBanus KoMneTeHIHIA

MeTozmqecmle PE€KOMEHIALMH, onpeae/isiiomme npoueaypbsl OeHUBaAHUA TECTOB:

Tect npoBoautcst onnaiin B cucteme Moodle nmu Google DoCs u orpanu4eH 1o BpeMeHH.
Ha cpauy Tecra naercs /Be MHONBITKUA. TeCT CUMTaeTCs YCHEIIHO MPOMIECHHBIM €Ciu
CTYZAEHT npaBuiibHO 0TBeTHII Ha 70% BOIPOCOB.

MeToanyeckne  peKOMEHAAIMH, ONpeleJsiiOlIde MNPoUeAYPbl  OLEHWBAHUA
BbINOJIHEHHSI KOHTPOJIbHBIX 3aJaHUM

3aJIaHI/Ie CUHUTACTCA BBINTOJIHCHHBIM IIPH BBINIOJTHEHUHN CIICAYIOIHUX YCJIOBI/Iﬁ:

— TIpeIocTaBIieH UCXoaHbIN ko1 B cpene PyCharm, Google Collab

— MPOJIEMOHCTPUPOBaHA pabOTOCIIOCOOHOCTD TIPOTPAMMBI

— CTYACHT TIOHUMACT I/ICXO,Z[HI)II?I KO M OTBCYACT HA BOMPOCHI 110 €0 OpraHu3aiuu.

MeToauuecKkue PEKOMEHIAMNHA K CAAY€ IK3aMECHA

[Ipouenypa mpoMeKyTOYHOM aTTeCTallMM MPOXOJUT B COOTBETCTBUHM ¢ llomoxkeHuem o
TEKyIlIeM KOHTPOJIe U TPOMEKyTOUHOH aTTecTaruu odydaronuxcs ®I'BOY BO «KyoI'Y».

TCKYHII/Iﬁ KOHTPOJIb YCIIECBACMOCTH CTYACHTOB IIPOBOAUTCA B LCIAX COBCPIICHCTBOBAHUSA U
HETIPEPBIBHOTO KOHTPOJIS Ka4ecTBa 00pa3oBaTEIbHOIO MpoLecca, MPOBEPKH YCBOCHHS YIeOHOTO
MaTepuasa, aKTUBU3allUU CaMOCTOSITEIbHON pabOThl CTYJEHTOB, CTUMYJIUPOBAHUSA UX yueOHOU
pabotsl, obecnieueHus 3(h(HEKTUBHOCTH 00pPa30BATEIHHOTO MPOLIECCa, MPEAYIPEKICHUS PUCKOB
OTUYUCIICHUSA CTYACHTOB.



Texymui KOHTPOJIb 3HAHUN CTYJEHTOB OCYILIECTBIISCTCS IIOCTOSHHO B TEYEHHE BCETO
ceMecTpa.

Buapl Tekymiero KOHTpoOJs: YCTHBIM (ITMCBMEHHBIM) OMPOC HA 3aHATHAX; IPOBEpKa
BBIMIOJIHEHHSI JIOMAIIHUX 3aJaHui; MpOBEJEHUE KOHTPOJIBHBIX pabOT; OIEHKAa AaKTUBHOCTHU
CTYyJIeHTa Ha 3aHATUU.

IIpu oTcyTCTBHM 3a4€THON KHWKKH Y CTYACHTA dK3aMEHATOP HE UMEET IIpaBa IPUHUMATD Y
HEro 3aueT/?3K3aMeH. TakoW CTYJIeHT CYMTaeTCs He SBHUBIIMMCS Ha 3adeT/PK3aMeH. B
HCKIIFOYUTCIIBHBIX CJIYy4asaX, Ha OCHOBAHUU PACHOPAKCHHA ACKAHA MPCIoAaBaTC/ib MOKCT
AOMMYCTHUTb CTYJACHTA K 3aquy/ 9K3aMCHY IIpHU HAJIMYHUU JOKYMCHTA, YIOCTOBCPAOUICTO JINYHOCTD.

B OeiIAax 00BEKTHUBHOI'O OLICHHNBAHUA 3HaHUM BO BpEMs ITPOBEACHMS 3a4€TOB 1 OK3aMCHOB HE
JOITYCKACTCA HAJIMYHNEC Y CTYACHTOB ITIOCTOPOHHUX MNIPEAMETOB U TCXHUYCCKHUX YCTPOﬁCTB.

CTyneHTy, WCHOJIB3YIONIEMY B XOZ€ 3adeTa/sK3aMeHa HEpa3pelICHHbIC HCTOYHHKH |
CpelcTBa TMOJNyYeHUss WH(OpPMAIMU, BBICTABISCTCS HEYIOBICTBOPUTENbHAS OICHKA, W OH
yAAISAETCs U3 ay JUTOPHUH.

Bo Bpems sx3amMeHa CTyZ€HTBI MOTYT IMOJIb30BaThCS YTBEPKICHHON padoyveil mporpamMmmoit
y4eOHOM AMCUUILIMHBI, KOTOpas AOJKHA ObITh B HAIMYUHU Ha DK3aMEHE, a TaKKe C pa3pelleHus
9K3aMeHaTOpa CIPaBOYHOM JIUTEPATYPOMl U APYTUMU OCOOUSIMH.

CTy,[[CHTLI, Hapymiaromuye IpaBujia IMOBCACHHUA IIPU MPOBCACHUH 3a4YCTOB U 3K3aMCHOB,
MOTYT OBITh HE3aMCJIUTCIIbHO YIAJICHBI U3 ayJUTOPUHU, K HUM MOTYT OBITh IMPUMCHCHBI MCPbI
JAUCHUIITIMHAPHOT' O BO3JICHCTBUA.

Ha 3auere/sk3ameHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOi paboTe, neKaH
dakynpTeTa, 3aBenyomuid kKadeapoi, koTopas oOecrneurnBaeT y4eOHBIH TpoIlecc MO JTaHHON
micnuturHe. [IprcyTeTBre Ha SK3aMeHax M 3a4eTaxX MOCTOPOHHUX JIUI] 0e3 pa3perieHus peKTopa
WM TIPOPEKTOpa M0 YUeOHOH paboTe He JIOMyCKaeTCS.

[Tocne mpociymuBaHus JIEKIUNU PEKOMEHIYETCS BBIIIOJIHUTD YIIPAXKHEHUS, IPUBOUMBIE B
JIEKIMU [T CaMOCTOSITEIbHOM pabOThI, @ TAK)KE BBIMOJIHUTH HA KOMITBIOTEpPE C UCIOJIb30BaHUEM
cpens! Python 3amaun, mpuBoIuMBIE B IEKIIUH B KAYECTBE IPUMEPOB.

[Ipu camocTosiTenbHOM paboTe CTYIEHTOB HEOOXOAMMO U3YyYWUTh JIHUTEpaTypy,
MMPUBCACHHYIO B ICPCUHAX, AJId OCMBICIICHHA BBOJUMBIX HOHSITHf/i, aHaJIM3a MOPCIIOKCHHBIX
MOJIXOJI0OB U METOJIOB pa3palOTKU MapajuleNbHBIX MporpaMM. PaspabaTbiBas pelieHHe HOBOM
3aJjauu, CTYIEHT JOJDKEH YMETh BbIOpaTh METOJAbl pPELIeHHs 33aJadd C Y4eTOM IIeJeBOH
anmapatHoi miathopMBl, TPOBOIUTE OTIAKY U MPOQHINPOBAaHKE TPOrpaMMEI Ha si3bike Python.

B kauecTBe cuUCTeM MPOrpaMMHPOBAHUS JIJIS PEIICHUS 3a7ad M HM3YYCHUS METOIOB U
AJIrOPUTMOB, TIPUBCACHHLIX B JICKOUAX, PEKOMCHAYCTCA HUCIOJb30BATH HaA MPAKTUUCCKHUX
3aHATHUSAX U TIPU CAMOCTOSTENIbHOM paboTe CTaHIAPTHYIO pean3aliuio s3bika Python B cBsi3ke co
cpenoit pazpabotku PyCharm, Google Collab.

MeTonnqecm{e PEKOMEHIAMH, ONPeaeIsIIoIUe Npoueayphbl OllEeHUBAHUSA HA 3a4eTe.

Kputepun onieHUBaHHMSA M HIKAJIA OLEHKH



Onenka

He 3auteno

3a4yTeHo

® ECJIM CTYJIEHT IpaBWIbHO pemi Menee 70
% 3a1a4 W/WIM He UMEET MPEICTaBICHUE KaK
pelIaTh OCTaabHbIC 3a/1a4H

® ¢eClIM CTyJIeHT npaBwibHO pemma 70 %
3a/1a4, UMEET MPEJICTABIICHUE KaK pelaTh
ocTaJbHbIC 3a]]a41

e He 3HaeT 3HAYUTENbHOM YacTH | ® HA  TEOPETHUYECKHE  BOMPOCHI  JIaH
TEOPETUYECKOTrO Martepuaa, JOTYCKAeT | pa3BepHYTHIM OTBET. Marepuan H3J0KEH B
CYILIECTBEHHBIE OIIUOKHU. LEJIOM MOCJIE/I0BATEIIBLHO. Nmerotcs

JIOTUYHBIC U apTYMCHTUPOBAHHBIC BBIBO/IbL

OneHouHble CpeAcTBA Ul HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3I0POBBSI BRIOMPAIOTCS C YUETOM UX UHJIUBUAYAJIbHBIX ICUXO(PU3MUECKIUX 0COOCHHOCTEH.

— Ipy He0OXOAMMOCTH UHBAIMIAM U JIMLIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
NPEOCTABIISIETCS TOTOHUTEIFHOE BPEMS JIJIS TIOATOTOBKU OTBETA Ha 3a4eTe;

— IIpU IPOBEICHUH NPOLETYPhl OLICHUBAHUS PE3YJIbTATOB 00YyUYEHUSI HHBAINUIOB U JIULL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 300POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKHX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMU;

— Ipu H€O6XO)II/IMOCTI/I JIIA 06yqalonmxcs[ C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 300POBbS
U MHBAJIUAOB IpoLEIypa OLEHMBAHUSA pPE3yJbTaTOB OOYyYEHUS IO JUCLUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa oneHUBaHUs PE3yNbTAaTOB OOYUYCHHsI WHBAIMIOB U JIUI C OTPAaHUYEHHBIMU
BO3MOXHOCTAMU 3J0POBBA IO AUCHUINIMHE MPEAYCMATPUBACT MPEAOCTABIICHUEC I/IH(l)OpMaIII/II/I B
dopmax, aanTUPOBAHHBIX K OTPAHUYEHUSAM HX 370POBbS U BOCIPUATHS HHPOPMALIHU:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT O IOKYMEHTA.

Jlnst man ¢ HapyIeHUsAMH OITOPHO-ABUTATEIBHOTO AIIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
0o0yyJarommxcs.

5. IlepeyeHb OCHOBHOW M [IONOJIHUTEJIBHON Y4eOHOIl JMTEpaTyphl,
He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas1 IUTEpaTypa:

1. Mupkun, b. I'. BBeaenue B aHanu3 AaHHBIX : yueOHUK U npakTukyMm / b. I'. MupkuH.
— Mocksa : U3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee odpazosanue). — ISBN 978-5-
9916-5009-0. — Texkcrt : anexTpoHHsbIH // ObpazoBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/450262 (mara obparenus: 18.06.2024)

2. AHanu3 naHHbIX : yueOHuK Juist By3oB / B. C. Mxurtaps [u ap.] ; nog penakuueii B. C.
MxwutapsiHa. — Mocksa : MU3narensctBo FOpaiit, 2022. — 490 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-00616-2. — Texkct : snexktpoHHblid // Obpa3oBarenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/469022 (mara obpamenus: 18.06.2024)

3. Kennexep, 1. Hayka o mannbix: 6a30Bbiit kypc : [16+] / 1. Kennexep, b. Tupnu ; Hayu.
pen. 3. MamenbsipoB ; niep. ¢ adria. M. benoronosckoro. — Mocksa : AnsniuHa [Ta6aumep, 2020.



https://urait.ru/bcode/450262
https://urait.ru/bcode/469022

- 224 c. : «cxem, Tabn. — Pexum gocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mata obpamenus: 18.06.2024). — ISBN
978-5-9614-3170-4. — TekcT : 3NEeKTPOHHBIH.

Jl1st ocBOEHUS TUCUUIUTMHBI MHBAJIUJAMU U JIUI[AMU C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0pPOBbSl MMEIOTCA M3/aHUA B JJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaxX
«/lanvy u «FOpatimy.

5.2 JlonosiHuTeIbHAS IUTEPaTypa:

1. Makkunamu Y. (nmep. ¢ anri. CnunkuHA.A.), Python w anamu3 naHHbIX //
MzparensctBo “/IMK Ilpecc”, 2015, 482 c.

2. Mromnep A., I'eupo C. Breaenue B mammHHOEe oOydeHue ¢ momoimsio Python.
PyKkoBOACTBO 11151 CIIEIIMATIMCTOB 1O padboTe ¢ JanHbIMU // Bunbsimc, 2017, 480 c.

3. [TporpaMMHBbIe CHUCTEMBI CTATUCTHYECKOTO aHalln3a: 0OHapYKEHUE
3aKOHOMEPHOCTEH B JJAHHBIX C UCIOJIb30BaHWEM cucTteMbl R u s3pika Python : [16+] / B. M.
Bonkosa, M. A. Cemenosa, E. C. UerBeprakosa, C. C. Boxo. — HoBocuOupck :
HoBocubupckuii rocy1apcTBEeHHBIA TEXHUYECKUN yHUBEpcuTeT, 2017. — 74 c. : un., Tabmu. —
Pexxum nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mata oopamenus: 18.06.2024). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :
3JIEKTPOHHBIN.

5.3. llepuoauyeckue U3IaHNUs:
1. Ba3nl manueix komnanuu «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas 6nbauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YHUCJIEe COBPeMEeHHbIE MPodecCHOHAIbLHBIE 0a3bI
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Dnekmponrno-ouduomeunvie cucmemot (IbC):
1. DBC «IOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. 3bC «ZNANIUM.COM» www.znanium.com
5. 3BC «JIAHb» https://e.lanbook.com
IIpogheccuonanvnvie 6azvi Oanubix
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennsctBa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexkrponnas 6ubnanorexa (HIbB) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX )KypHAIOB Ha Poccuiickoii
wiatdopme HayuHbixX xKypHaoB HOUKOH http://archive.neicon.ru
6. HanwmonanpHast dSneKkTpoHHass OWOMMOTEKa  (IOCTYm K DJIEKTPOHHOW  OuOIMoTexe
muccepraiuii Poccuiickoit rocynapcrBennoit ouonuorexu (PI'B) https://rusneb.ru/
7.  Tlpesunentckas 6ubnmoreka um. b.H. Expriuna https://www.prlib.ru/
8.  baza gannbix CSD KemOpumkckoro 1ientpa kpucramiorpadpudeckux nanasix (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/
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15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlextopuym TB" http://www.lektorium.tv/
17. Yuusepcuretckas nuapopmarmontas cuctema POCCHUS http://uisrussia.msu.ru

HH¢OPM&UHOHHH€ CNnpaeo4Hble CUCNEMbL

1. Koncynwsrant [Intoc - cipaBodHast mpaBoBasi CUCTEMA (JIOCTYII 1O JIOKATTLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKN )

Pecypcol c6o600n020 docmyna

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

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

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

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

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

6. Enunas komiexuus nu@poBeIX 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. IIpoext ['ocynapcTBEHHOr0 MHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymikuna
"O06pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

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

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

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

11. OO6pazoBarenbHbIN TopTant "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @enepanun. Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie 31ekmpoHHble 00pazoeamenvHble U UHGopmayuorusie pecypcol Kyol'y

=

DOnekTpoHHBIH Katanor HayuHoii onbmuorekn KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHAst OMOIMOTEKa TPYIOB yueHbIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

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

baza y4eOHBIX T1aHOB, Y4eOHO-METOAMUECKUX KOMILIEKCOB, MyOIHKaINil 1 KOH(DepeHIIHi
http://infoneeds.kubsu.ru/

5. bubnmnorexa MHGOPMAITMOHHBIX PECypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

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

7. DneKkTpoHHbIE 00pa3oBaTeNIbHbBIE pecypchl kKadeapbl THPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHMA
B oOpasoBanun KyO6I'Y wu mHayuHo-Merommdeckoro kypHana "IIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

w

&

6. MeToanueckue YyKazaHusi JJIA  O0y4alOIIUXCS IO OCBOCHUIO
AUCHUILIMHBI (MO1YJISA)

B ocBoeHnMM nuCHUIUIMHBI MHBAIMAAMM W JIMLIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSAMH
3I0pOBbsI OOJIBILIOE 3HAYCHHWE HMMEET WHIMBHIyalbHas yueOHas pabora (KOHCYJIbTAIlUH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepHaia.

WupuBuayanbHble KOHCYJNBTAMM IO MPEIMETY SIBISIOTCS BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3ALUN OOYYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTa
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MCXKAY MNOpcrnoJaBarciicM H O6y‘IaIOH_[I/IMCSI HHBAJIMAOM WA JIMOOM C OI'pPpaHUYCHHBIMU
BO3MOXHOCTAMU 310POBBS.

7. IlepeyeHb HMH(MOPMALUOHHBIX TEXHOJOIMH, HCHOJb3yeMbIX NpPH

OCYILeCTBJICHHH 00Pa30BaTEJIbHOI0 MPOLeCcCca MO0 JUCHHUILINHE (MOTYJIIO)
7.1 Ilepedyenb HHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI

— [IpoBepka noMaHuX 3aJJaHuid U KOHCYJIbTUPOBAHUE IOCPEICTBOM 3JE€KTPOHHOU MOYTHI.
— Wcnionb3oBaHue 3IEKTPOHHBIX MPE3EHTAIUN IPU MPOBEACHUH JICKIIMOHHBIX 3aHATHI
- Cucrema MOODLE

- [IpoBepka nomanrHuX 3aaHuil U KOHCYJIbTHpoBaHue ocpeactsom JOUC Kyol'y

7.2 IlepeyeHb JIMIEH3HMOHHOTO W CBOOOJHO PACHPOCTPAHAEMOr0 NPOrPaMMHOIO
odecreyeHus

OpenOffice

Komnunarop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 nnu Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

@peitmBopk Django

Firefox, mrobas Bepcus

Putty, mo0ast Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) nns Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

Putty 0.76

8. MarepuajbHO-TeXHHYECKOE O0ecnevyeHne Mo JUCUUIJINHe (MOIYJII0)


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

HaumeHoBaHnue yueOHON ayJUTOPHH, €€ OCHAIIICHHOCTb

No Bun pabor
000pyIOBaHUEM M TEXHUUYECKUMU CPEACTBAMH 00YUEHMUSI
1. JlexumoHHbIE 3aHATUS | AyauTopus, YKOMILUIEKTOBAaHHAs CHeHalIn3upOBaHHON
MeOeNbl0 U TEXHUUECKUMH CpeJICTBAMH 00yUeHHSI
2. JlabopatopHsble 3aHATHS | AyaUTOpUS, YKOMILIEKTOBaHHAs CHelHaTIn3UpOBaHHON
MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
KOMIIBIOTEPAMHU, TPOEKTOPOM, POrpaMMHBIM 00eCIEUeHUEM
3. [IpakTuueckue 3aHsaTHs | Ayauropus, YKOMIUIEKTOBAaHHAs CHEeMAIN3UPOBAaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
4. I'pynnossie Aynuropus, YKOMIUIEKTOBaHHAs CHEeMAIN3UPOBAaHHON
(MHIUBUyaJIbHBIC) MeOeNnpl0 U TEXHUYECKMMH  CpeiCcTBaMH  OOyueHwus,
KOHCYJIbTallU1 KOMIIbIOTEPaMHM, MPOrpPaMMHBIM 00ecredeHueM
S. Texymuii  KOHTpOJb, | AyIuTOpHS, YKOMIUIEKTOBaHHas CIeLUaIn3UPOBAHHON
IIPOMEXYTOYHAs MeOenpl0 M TEXHHYECKUMH  CpEeACTBAaMH  O0OydeHwus,
aTTecTauus KOMIIbIOTEPAMHM, MPOrPaMMHBIM 00ecriedeHueM
6. CamocTrosTenbHas Kabuner mmsa camoctosTenbHOH paboThl, OCHAIEHHBIN
pabota KOMIIBIOTEPHON TEXHHMKON C BO3MOXHOCTBIO MOAKIIOUEHUS K

cetu «lHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEJIWYEHUA U
00€CIEeUeHHbIH AOCTYNIOM B 3JEKTPOHHYIO HMH(OpPMaIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayautopuii 1 ux ocHamienue onpeaenserca OITOIL.




