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3aBenyromnumii kadeapoi (BbITyCKaIOIIeH)
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kadeapsl matematuaeckoro monenupoBanns ®I'BOY BO «Ky6l'Y»



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Ienbto AUCHUIUIMHBL ABISETCA (OPMHUPOBAHUE y CTYJEHTOB INIyOOKOro MOHMMAHUS
NPUHIUIIOB paOOThl HEMPOHHBIX CETEH, BKIIIOYAs UX MAaTEMAaTHUYECKUE OCHOBBI, apXUTEKTYpPhl U
QITOPUTMBI OOYYEHHMs, a TaKKe Pa3BUTHE NMPAKTHUECKUX HABBIKOB pealM3alliid HEHPOCETEBBIX
Mojeneii 6e3 NCIOoIb30BaHUs CTICHUAN3UPOBAHHBIX (PpeiMBOpKOB (Ha unctoM Python, NumPy
WIN aHAJOI'MYHBIX MHCTPYMEHTAX ). DTO MO3BOJIUT 00YYaIOLMMCS HE TOIBKO IPUMEHSTh TOTOBbIE
pelIeHus, HO U MOU(UIIMPOBATH 0A30BBIC ATOPUTMBI, AIANTHPYS KX K HECTAaHAAPTHBIM 33/1a4aM
00pabOTKH JAHHBIX, paclio3HaBaHMs 00Pa30B U MPOTHO3UPOBAHUS.

JIOTIOJTHUTENBHOM LEJIBI0  SBISAETCA IIOATOTOBKA CTYIEHTOB K CAaMOCTOSTEIBHOMY
UCCIICJOBAHUIO M YJIyYIIEHUI0 HEUPOCETEBBIX METOJOB, BKJIIOYAs WHTETPALMIO AlPUOPHBIX
3HAaHUW B MOJEJb, aHAJIU3 YCTOMYMBOCTH aJITOPUTMOB M UX HHTEPIPETUPYEMOCTH, a TaKXKE
IIPUMEHEHHE B YCIOBUAX HEMOJIHBIX WIN 3aIIyMJICHHBIX JaHHBIX.

1.2 3agauu AUCHMIVINHBI

- N3yueHne maTeMaTUYECKMX OCHOB HEHWPOHHBIX CETEH — BKJIIOYAs ITPUHLIMUIIBI
paboThl HCKYCCTBEHHBIX HEHPOHOB, MeETO/Abl 00ydeHus (IpaJMeHTHBIN CIIycK, oOpaTHoe
pacnpocTpaHeHue OUIMOKH), PEryJIIpU3aLMIO U ONITUMHU3ALINIO 1apaMETPOB.

- Pa3pabotka u peanusanuus HEMpPOCETEBBIX AJITOPUTMOB "C HyJs" — OCBOEHHUE
IPAaKTUYECKUX HAaBBIKOB IIPOTPaMMHUPOBAaHUS HEHPOHHBIX CETEel Ha HU3KOM YPOBHE (Hampumep,
Ha Python ¢ wucmonp3oBanmem NumPy) 0e3 mpuMeHEHHS TOTOBBIX OHOIMOTEK TITyOOKOTO
o0y4eHusl.

- [Tpumenenue HelipoceTe Ui pelIeHns IPUKIaJIHbIX 3a/1a4 — 00paboTKa JaHHbIX,
KJaccu(uKanus, perpeccusi, paclio3HaBaHue 00pa3oB U APYTHUE 3a]1a4l MAITUHHOTO OOy4YeHUs Ha
peasbHbIX Habopax JaHHBIX.

- Anaimz v MoauduKanus ~— @IMOPUTMOB  —  MCCIEJOBAHUE  BIMSHUSA
THIIEPIIapaMeTPOB, METOJIOB MHULUAIM3AIUN U apPXUTEKTYPHBIX peIIeHU Ha >(PPEeKTHBHOCTDH
MOJIETIH.

- PaGota ¢ HeuaeanbHBIMM JaHHBIMH — OCBOCHHME METOJOB OOpBOBI C
nepeody4eHreM, IIIyMOM, HEZJOCTaTOYHOCTHIO JAHHBIX U JPYTUMHU MPAKTUUYECKUMHU TPpOoOIeMaMu.

- Pa3BuTHE HABBIKOB CAMOCTOSITEILHOTO UCCIIEA0BAHNS — YMEHHE MOIU(PUIIUPOBATH,
KOMOMHHMPOBATh U yJIy4llIaTh 0a30BbI€ aJTOPUTMBI /111 HECTAaHJAPTHBIX 33/ad.

1.3 MecTo AucuMIuInHbI (MOLYJIS1) B CTPYKTYpe 00pa30oBaTeJIbHOM MPOrpaMMbl

Jucuunnuza «IIpunoxenus HEHWPOCETEBBIX aITOPUTMOBY OTHOCHUTCS K
«K.M.Kommnekcusie moaynn» broka 1 «lucuumniussl (MOaysIn)» yuyeOHOro IIIaHa.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenne naHHOM yuyeOHOW AWCHUIUIMHBI HalpaBieHO Ha (GOpPMHUpPOBAHUE ¥
00yJaroNUXCs CICTYIONNX KOMITETEHITAN
IK-2 Cnoco0eH BBISIBUTBH €CTECTBEHHOHAYYHYIO CYIIHOCTH NP00JieM, BOSHUKAKOIIUX
B Xojae Npo(decCHOHAIBLHON JeATeJbHOCTH B 00J1aCTH MOAEJIHPOBAHUA M
aHAJIM3a CJO0KHBIX €CTeCTBEHHBIX M HCKYCCTBEHHBIX CHCTEM, ONpele/fATh
CTPYKTYpPY THPOrpaMMHOro olecredyeHusi, MeTOAbl M CpeAcTBa ero
NPOEKTHPOBAHUS HA OCHOBe TpeOOBaHMI ¢ YYeTOM CYILIeCTBYIOUIIUX
OrpaHuYeHu it
HJI-1.1IK-2 Pazpabamuieaem Konyenyuio u apxumexkmypy npocpammHoil CUCIEMbl,
ee (OyHKuyuoHaIbHble 8603MONHCHOCIMU U JIOCUKY padompl, 0ejiaem 6bl00p
cpeocme npoeKmupoeaHus U peanu3auyuu Ha OCHO6e mpedosanuil c
YUEmoM Cyuiecmeyioumux 02panuydeHuil
3uamo Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX



Ymemo

Bnaoemuw

HJT-2.1TK-2

3namop

Ymemo

Braaoemuw

IIpunyunel nocmpoenuss apxumekmypvl NpPOPAMMHO20 obecneuenus U 6uUobl
apxXumeKmypbl npoCPAMMHO20 0bechedeHus

Memoovl u cpedcmea npoekmupoB8anusi NPOZPAMMHO20 0becnedeHus
Hncmpymenmuol u memoouwl npoekmuposanus u ouzavina UC

Hucmpymenmol u memoOwl sepughuxayuu cmpykmypuvl BPOSPAMMHO20 KOOA
Memoovl u cpedcmea NAAHUPOBAHUA U OP2AHU3AYUU UCCILe008aAHULl U
paspabomox

Buipabameieams sapuanmul peanuzayuu mpedosanuii

IIposooums oyeHky u 06ochosanue pekoOMeHOYeMbIX peuleHutl

Ilpumenams  memoovl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp 0aHHbIX, 0a3 OaGHHBIX, NPOZPAMMHBIX UHMepPghelcos

Coenacosanue mpebosanutl K npOSPAMMHOMY obecneyenuro c
3AUHMEPECOBAHHBIMU CIMOPOHAMU

Paspabomxa, usmenenue u coenacosamue apxumekmypvl NpoSpAMMHO0
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneuenus

Paspabomxa cmpykmypuel npoepammnozo kooa UC

Hesamenvrocmo, HanpasnienHas Ha peuieHue 3a0ay AHaIUMuUYecKo2o xapakmepad,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletus 3a0a4

Cnocoben ucnonv3osams 3Hanus 0 6A308b1X NPUHYUNAX OP2AHUZAUUN U
0CHOBHbIX Imanax npoekmuposanus HC
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUSL OA3 OAHHBIX
Ipunyunsr nocmpoenust apxumexkmypvl NPOSPAMMHO20 o0becneyeHus U 6udbl
ApXumeKmypbl NPOCPAMMHO20 0OecneyeHus
Memoovl u cpedcmea npoekmupoBanuss NPOZPAMMHO20 0becnedeHus
Memoovl u cpedcmea npoekmupo8anusi NPOSPAMMHBIX UHMeEPDeLicos
Hncmpymenmol u memoowt npoexmuposanus u ousavna UC
Hucmpymenmol u MmemoOowl sepughuxayuu cCmpykmypuvl npOSpaMMHO20 K0Od
Lenu u 3a0auu npo8oOUMbIX UCCIe008aHUL U PA3PAOOMOK
Memoovl u cpedcmeéa NIAHUPOBAHUSL U  OPeAHU3AYUU UCCTIeO0B8AHULL U
paspabomox

IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

Hcnonvzoeamv  cywecmeyowue  munosvle — peuwleus U UAOIOHbL
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHus

Ipumenssimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOO
obecnevenus, cmpyKmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8

Oyenka epemeru u mpyooemMKoCmuU peaiuzayuu mpedosanull K npocpamMmHOMY
obecneyeHuio

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0DecnedeHuio c
3auHmepecosanHbiMU CMopOHaMU

Paspabomxa, usmenenue u coenacoganue apxumexmypvl NpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneueHus

IIpoexmupoeanue npocpammHuix unmepgeucos

Paszpabomxa cmpyxmypor npoepammnoeo kooa UC

HeamenvHocmy, HANPasNeHHAs HA peuleHe 3a0ay AHATUMUYecKo20 xapakmepa,
npeononazaruyux blOOp U MHO2000pa3ue akmyaibHblX CHOCOO08 peuleHus: 3a0ay



HJT-3.1TK-2

Hcnonvzyem memooonozuu pazpabomku npocpammnozo obecneuenus u
mMexHoN02uU  NPOZPAMMUPOCAHUSA, MEMOO0N02UU U  MEXHON02UU
RPOEKMUPOBAHUA U UCNOIb30BAHUA 0A3 OAHHBIX, MEMOObL U CPEOCmea
npoeKmupoeanus npoZpaAmMMHBIX unmepdgeiicoes, npuHyUnbl
HOCMPOEHUA APXUMEKMYPbL RPOPAMMHO20 0DecneveHus

3uamo Bosmooicnocmu cywecmeyioweii npocpammHo-mexHuieckou apxumeKmypbol
Memoodonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCNOIL308AHUS 0A3 OAHHBIX
Ipunyunsr nocmpoenuss apxumexkmypvl HPOSPAMMHO20 o0becneueHus U 6uUobl
apxumexmypbul NPOCPAMMHO20 obecnedenus
Memoovl u cpedcmea npoekmupoBanuss NPOPAMMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHBIX UHMePDeLicos
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
Huempymenmor u memoowt eepughuxayuu cmpykmypbl npOSPaAMMHO20 KOOA
Memoobr u cpeocmeéa nNIAHUPOBAHUA U OP2AHU3AUUU UCCIEO08AHUL U
paspabomox
Ymems Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzoeams  cywecmsyowue — munosvie  peuileHus U UAOIOHbL
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetsl
Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp 0aHHbIX, 0a3 OAGHHBIX, NPOSPAMMHBIX UHMEPDelCco8
Bnaoemp Paspabomka, usmenenue u coznacosanue apxumekmypvl NpopaAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneueHus
IIpoexmupoeaHnue npocpammusix unmepgeticos
Paszpabomxa cmpyxmypor npoepammnozo kooa UC
Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHAITUMUYecKo2o xapakmepad,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay
IK-6 Cnoco0eH MCHOJIb30BaTh COBPEMEHHBbIE METOAbI Pa3padoTKH MPOrpaMMHBIX
CHCTEM M peau3alui KOHKPEeTHbIX AJITOPUTMOB MATEMaTHYeCKUX Mo/leJiel Ha
0aze fA3BLIKOB MPOrpaMMHPOBAHMSA, 0a3 JAHHBIX H MAKETOB NPHKJIATHBIX
nporpaMmm
HJI-1.1IK-6 Hcnonvzyem coepemenHble UHCMPYMEHMAlbHblE cpeocmea
paspadomku 6a3 OaHHBIX, NPUKTAOHO20 RPOCPAMMHO20 00ecneuenusn u
cucmem pa3iuyHo20 YYHKYUOHATbHO20 HAZHAYEHUA
3uamo Bosmooxcnocmu  co8pemMenHbIX U NepcneKmueHblX  Cpeocms  paspadomxu

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie pewenus, O6uUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMo8, UCNoab3yeMble NPU paspabomre npoepammHo20 obecnedeHus
Memoowl u cpedcmea npoexmuposanus 6a3 OAHHLIX

Memoovl u cpedcmsa npoekmupo8anusi NPOZPAMMHbBIX UHMepPheLicos

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoowt npoexkmupoganus u ousatina U1C

OcHO8bI COBPEMEHHBIX CUCeEM YNPagieHUs 0a3amMu OAHHbIX

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL



Ymemo

Bnaoemuw

HJT-2.TTK-6

3namo

Ymemo

Braoemuw

HJI-3.1TK-6

3namop

Memoowi ananuza u 0606weHUs OMe4eCmeeHHo20 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccie008aHul

Ilpumensams ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, cCmpyKkmyp OaHHbuLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMePelico8
Koouposamv na sazeikax npoepammuposanus

Ilpoexmuposanue b6a3 oanHvlx

Ipoexmuposanue npoepammusix uHmep@ericos

Vempanenue obnapysicennvix Hecoomeemcmeuil

HesimenvbHocmo, Hanpasiennas Ha peulerue 3a0ay aHaIumu4eckKo20 xapakmepd,
npeononazarwux 6b100p U MHO2000pasue aKmyaibHbIX CHOC0008 peuleHus 3a0ay

Jlemoncmpupyem 3Hanusa  Memooo6, MeEXHONO0UN U  cpeocme
paspabomku  pazpadbomKu NPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKDPEMHbBIX AN20PUMMO8 MAMEMAMUYECKUX MOOeell Ha fa3e A3bIK08
NPOCPAMMUDPOBAHUA, 0A3 OAHHBIX U NAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmooxcnocmu  cO8peMeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, UWAONOHbI, KIACCH
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npoepammHo20 obecnedenus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppeticos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna MC
OcHO8bI COBPEMEHHBIX CUCEM YNPABIeHUS OA3aMU OAHHBIX
Cospemennbie 06bEKMHO-0PUSHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wenUss OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccied08aHull

Hcnonvzoeamv — cywecmeylowue  munogvle  pewleHus U - wabioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DecneyeHus

Ilpumensimo ~ Memoovl U  cpeocmea  NPOEeKMUPOBAHUS — NPOCPAMMHOZ0
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHbIX, NPOSPAMMHBIX UHMePPelicos
Koouposambe na a3vikax npocpammuposaHus

Ananuz  gosmodcHocmell  peanruzayuu  mpeboGaHull K NPOSPAMMHOMY
obecneuenuro

Oyenka u coenacosamue cpoko8 blNOJHEeHUS NOCMABIEHHbIX 3A0ay
Ilpoexmuposarnue 6a3 danHvlx

OyeHka u coenaco8anue cpoko8 8blNOJHEeHUs NOCMABIEHHbIX 3404y

Vempanenue oonapyiceHHbIX HecOOmeemcmauil

HesmenvHocmy, HANPABNIEHHAs HA peulenue 3a0ay AHATUMUYECKo20 Xapakmepa,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

Ilpumenaem cospemennvie npuemvl padbomovl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, nOOOEPHCUBAIOUUMU CO30AHUE RPOZPAMMHBIX RPOOYKM O
U NPOPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIKOE NPOZPAMMUPOSaAnUs, 0a3
OAHHbBIX U NAKEM 08 NPUKTAOHBIX RPOZPAMM
Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu
NPOCPAMMHBIX NPOOYKIOB, MEeXHUYECKUX cpeocme



Ymemo

Braaoempo

Memoodonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNONIL308AHUS 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAONOHbI, KIACCH
00beKmo8, UCnovb3yemvlie npu paspadomke nPocPamMMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OaHHbLX

Memoowsl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepeticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C

OcHobl cospemMenHbIX cucmem Ynpaeienus 6a3amu OaHHbIX

CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606wWeHUss OMe4ecm8eHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaytouell 001acmu Uccie008anull

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CMpyKmyp OaHHbIX, a3 OAHHBIX, NPOSPAMMHBIX UHMeEPPelcos
Koouposamve na s3v1kax npoepammuposanus

Ilpoexmuposarue 6a3 OanHvIX

Yempanenue obnapysrcennvix Hecoomeememauil

HesimenvHocmb, HANPABNIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6blo0p U MHO2000pa3ue aKkmyaibHbIX Cnoco008 peuleHus 3a0ay

IK-7 CnocoOHOCTh MCNOJIb30BATH 3HAHME OCHOBHBLIX METOJ0B MCKYCCTBEHHOI'O
HHTE/UIEKTa B MocJieayioneil npodeccuoHANLHOMH 1eSTeJIbHOCTH B KadyecTBe
HAYYHBIX COTPYAHHMKOB, MpenojaaBarteieil 00pa3oBaTeJbHBIX OpPraHu3auMii
BbICIIIEr0 00pa30BaHUs1, HH:KEHEPOB, TEXHOJIOTOB

HJT-1.1TK-7

3namo

Ymemo

Braaoemsw

HJT-2.1TK-7

Hcnonvzyem coepemennvle UHCIMPYMEHMANbHBIE CPEOCHEA U MENO0O0bl
UCKYCCMGEHH020 UHMENIeKma hnpu pazpadomke 06a3 OAHHBIX,
NPUKNIAOHO20 RPOZPAMMHO20 00eCne4YeHUus U CUCmemM pPaziudyHozo
@dyHKyuOHaNLHO20 HA3HAYUEHUA

OcHO8bI aneopummu3ayuu U nPOCPAMMUPOBAHUS

Cmanoapmet opopmnenuss Kooa 0l UCNONIL3YEMbIX A3bIKO8 NPOSPAMMUPOBAHUSL

Tecmuposanue 110, opuenmuposannoe Ha deghekmuol

Texnuxu mecmupoganus I10, opuenmupoganuvie Ha KOO

Tunosvie pewienus, OuOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH

00beKmMo8, UCNOIb3YeMble NpU pazpabomke KOMNbIOMEPHO20 NPOSPAMMHOO

obecneueHus

Hcnonvzoeamv  cywecmeyiowue  munosvle — peulenus U wabioHbl
NPOEKMUPOBAHUSL KOMILIOMEPHO20 NPOSPAMMHO20 0Decnederus

Ilpumensams  memoovl U  Cpeocmea NPOEeKMUPOBAHUSL — KOMNbIOMEPHOZO
NPOCPAMMHO20 0becnedeHus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHbBIX
unmepgeticos

IIpoexmuposanue 6a3 danHvIx

IIpoexmupoeanue cmpykmyp OaHHbIX

Paspabomxa, usmenenue apxumekmypvl KOMHbIOMEPHO2O NPOSPAMMHOZO
obecneyeHuss u ee CO2NACOBAHUE C CUCTNEMHBIM AHATUMUKOM U APXUMEKMOPOM
NPOCPAMMHO20 0becneyeHts.

Hcnonv3yem cospemennvle uncmpymenmanbhvle cpeocmea u Memoovl
UCKYCCIMEEHHO020 UHmeNleKma 01 coopa, ananuza u npPeocmasieHus
ungopmayuu



Tecmuposanue 110, bazupyrowjeecst Ha HAOEHCHOCMU UHICEHEPHO2O0 NPOYeCca
Texnuxu mecmuposanusa 110, 6azupyrowuecs Ha UHMYUYUU U ONblme UHHCEHePa
Texnuxu mecmuposanus 10, 6azupyrowuecs Ha npupooe NPULoHCeHUs.

Texnuxu mecmuposanusa [10, 6azupytowuecs na cneyugurayuu

Tunosvie peuwienus, OubOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACCH
00beKmMo8, UCNOb3YeMble NpU pa3padomke KOMHbIOMEPHO20 NPOSPAMMHOZO

Cocmasnsame omuem o npogedeHuu mecmuposanus 110 no pazpabomanHvim

3namo

obecneuenus
Ymems

MecmosbiM CAYUasIm
Bnaoemsw Ilpoexmuposanue b6a3 danHvlx

IIpoexmupoeanue npoecpammuvix unmepdgeticos

Ilpoexmupoeanue cmpykmyp OaHHbIX

Paspabomka, uzmenenue apxumexkmypvl KOMNbLIOMEPHO20 NPOSPAMMHOZ0
obecneueHuss u ee co2NACO8AHUE C CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM
NPOCPAMMHO20 0OecneyeHuUs

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 Pacnipenesienne TPYA10EMKOCTH JUCHHUIIMHBI IO BUIaM padoT

O6mas TpyA0EMKOCTh IUCIUIUIMHBI COCTAaBISIET 2 3a4. eA. (72 4acoB), X pacnpesesieHne
10 BUZaM palboT MPEACTABICHO B TaOIHIIE

CemecTpnl
Buj yueOHoii padoThl Beero (4acel)
4aCoB ¢
KonrakTHasi paboTa, B TOM YHCJIE: 32,2 | 322
AyauTopHbIe 3aHATHSA (BCEro): 32 32
3aHsTHs JIEKIMOHHOTO THIa
JIaGopaTopHble 3aHATHUS 32 32
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSITHSI)
WNnas koHTaKkTHasA padora: 0,2 0,2
KonTposis camoctositensHol padotsl (KCP)
[Tpomexyrtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4ucJe: 39,8 | 398
IIpopabomxka yuebnoeo (meopemuueckozo) 12 19
Mamepuana
Buvinonnenue unousuoyanvHulx 3a0anuil 24 24
(noocomoexa coobweHull, npe3eHmayutl)
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 3,8 3,8
KonTpoJis:
[ToaroToBka K AK3aMeHY
Jac. 72 72
B TOM 4HcJie
O0mas Tpy10eMKOCTh KOHTAKTHAas 32,2 | 322
pabora
3a4. el 2 2

2.2 CTpyKTypa AMCUHMIIIMHBI




Pacnpenenenue BUoB y4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3znensl (TemMbl) AUCIUIUIMHBL, U3y4YaeMble B 6 ceMecTpe

KoJsimuecTBo yacoB
Bueayn
. HTOpPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa a
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue B HEHPOHHBIC CETH 11,8 4 7,8
2. | IlepcenTpoHHBIC CETH. 14 6 8
3. | Jluneiinpie HEHPOHHBIE CETH. 14 6 8
4, | PagnanpHble Oa3UCHBIE CETU 16 8 8
5. | PexyppeHTHbBIE HEHPOHHBIE CETH. 16 8 8
HUTOI'O no pa3nenam auCHUNIHHBI 71,8 32 39,8
Kontpousb camocrostensHOM pabotsl (KCP)
[Ipomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO
O01as TPy10€eMKOCThb MO TUCHUIIIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

He npenycmoTrpensl

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, D - scce, K - xomnoxsuym, T —

mecmupogarue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

He npenycMmotpenst

IHpumeuanue: JIP — omuem/3auwyuma nabopamopnoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanmue pasaesna (Tembl) HaumenoBaHue 1a60paTOpPHBIX padoT Telcyll)uero
KOHTPOJIsA
1 2 3 4
Buonoruueckue acriekTbl HEpBHOM AESTENHHOCTH. P3
Hetipon. Axcon. Cunaric. PedektopHas myra.
. IlenTpanbHas HEpBHas CUCTEMA.
1 BBeneHnue B HEHPOHHBIE CETH o
Monenu HCKyCCTBEHHOTO Helpona. dyHKInn
aktuBauuu. HelipoH ¢ BEKTOPHBIM BXOJOM.
HckyccTBEeHHbIE HEIIPOHHBIE CETH.
ApPXUTEKTypa UCKYCCTBEHHBIX HEHPOHHBIX CETEH. P3
2. | BBeneHue B HEHpOHHBIE CETU HabGop cpezncts [uis co3panus, MHULMAIN3ALMY,
00ydeHusl, MOICIIMPOBAHUSI U BU3YaJIM3alluH CETH.
IlepcenTpoHHbIe ceTu. IocTpoenus cerell pa3TMUHON apXUTEKTYPBI C P3
3. MOMOIILBI0 HHCTPYMEHTAIIBHOTO IPOrPaMMHOTO
nakera Sklearn




HaumenoBaHue pa3aeiia (TeMbl)

HaumeHoBaHue J1a60paTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

IlepcentpoHHbIe ceTH.

MeTomb! 1 aITOPUTMBI 00YUYCHHUS UCKYCCTBEHHBIX
HEUPOHHBIX ceTell. [ paqueHTHbIE alrOpUTMBI
o0ydeHHs. AJITOPUTMBI, OCHOBaHHBIC Ha
HCTIOJIh30BAHMH METO/1a CONMPSIKEHHBIX I'PAIUCHTOB.

P3

IlepcentpoHHsble ceTu.

ApPXUTEKTypa IepPCenTPoHa U CIICIIHATBEHBIE
(GyHKOHU 1S CO3AaHUS TIEPCENTPOHA, HACTPOHKHI
€0 BECOB U CMEIIEHUN

P3

JIuneiiHble HEMPOHHBIE CETH.

Hactpotiku mapamerpoB 1o meroay Bynpoy-Xodda.
[octpoenne u oOydeHNe THHEHHBIX CETEeH A
KJIacCU()UKAIIUN BEKTOPOB, TMHEHHON
annpoKCUMAIINH, IPEACKa3aHUs, CICKEHHS U
(GUIbTpaLMK CUTHAJIOB, UACHTU(UKALNY U
MOJICIUPOBaHMsL TUHEHHBIX CUCTEM

P3

JIuneiiHble HEUPOHHBIE CETH.

PanuanbHele Oa3HCHBIE CETH OOILEro BUA.
ApPXHUTEKTYpBI paTiaibHBIX O0a3UCHBIX HEHPOHHBIX
cereit 001Iero Bua 1 crienyaibHble QyHKINUU IS

WX CO3JIaHMs U aBTOMAaTHICCKON HACTPOWKH BECOB U
cMmerieHuid. [lpuMenenue Takux cereil st
KJIacCH()UKAIIUN BEKTOPOB W AIIPOKCHMAITUH
(yHKIHH.

P3

JIuneitHble HEMPOHHBIE CETH.

Pammnaneaeie 6asucuble cetr Tima GRNN.
[Ipumenenne GRNN cetelt s pemenus 3aaa4y
0000IIeHHOH perpeccuu, aHalIn3a BPEMEHHBIX PAIOB
1 annpoKCUMAaNUU QYHKIIUH.

P3

Pa}lI/IaHLHLIe 0a3HuCHEBIE CETH

Pewenue 3a1a4 kiiaccu(puKanuy Ha OCHOBE
HO}IC‘-IéTa BEPOATHOCTU NPUHAIJICIKHOCTHU BEKTOPOB
K paccMaTpHBaeMbIM KJIaccaM.
Camoopranmymomuxcs cion KoxoneHa.
ApPXUTEKTYpBl CAMOOPTaHU3YIOIUXCS HEUPOHHBIX
cinoeB KoxoHeHa u crieranbHble QyHKITNN IS UX
CO3/JIaHUSs], MHUIMAIU3AI[1H, B3BEIINBAHMS,
HAKOIUICHHsI, AKTUBALIUH, HACTPONUKH BECOB U
CMEUICHHH, aJIaNTAluK U 00yUYeHHUs

P3

10.

Pa,HI/IaJ'IBHLIG 0a3HCHBIE CETH

[puMeHeHre caMOOPTaHN3YIOIIUXCS CIOEB IS
MCCIIeIOBAHHUS TONOJIOTHYECKOI CTPYKTYPBI JaHHBIX,
X 00BETMHEHNEM B KIIACTEPHI (TPYIIIEI) U
pacrpeneseHHeM 110 KllaccaMm

P3

11.

PaJII/IaJ'H)HI)Ie 0a3HuCHBIE CETH

Camoopranusyromuxcs kapTel KoxoHeHa.
IIpumeHeHre caMOOPraHU3yOIUXCs KapT I
pelieHus 3a1a4 KJacTepusaluu
BXOJHBIX BEKTOPOB

P3

12.

PaJII/IaJ'H)HI)Ie 0a3uCHBIE CETH

Camoopranmsytomuxcsa LVQ-ceTn. ApXuTekTypsl
CaMOOPTaHU3YIONINXCSl HEHPOHHBIX ceTelt Thma LVQ
" CrICOUaJIbHBIC (byHKL[I/II/I JUIA UX CO31aHuA,
HAaCTPOMKH BECOB M O0yUEHHS

P3

13.

PexyppeHTHBIE HEHPOHHBIE CETH.

[MocTpoeHus ceTeil yrpaBieH s ABUKY IIIUMUCS
00bEKTaMH.

P3

14.

PexyppeHTHBIE HEHPOHHBIE CETH.

HOCTpOGHI/IH CHUCTEM TCXHUYCCKOT'O 3pCHUA U
peHICHUs APYTrUX JUHAMHWYCCKUX 3aJiav

P3

15.

PexyppeHTHBIE HEHPOHHBIE CETH.

[Mpumenenne ceteir Xondunaa s penieHus 3a1aq
pacro3HaBaHuUs 00pa30B U CO3AaHHS aCCOIMATUBHOMN
TIaMSTH.

P3

16.

PexyppeHTHBIE HEHPOHHBIE CETH.

IIpuMeHeHre HEHPOHHBIX CeTeH A
MPOEKTUPOBAHUS CUCTEM YIPABJICHUS
JUHAMHUYECKHMH MPOLIECCaMU

P3




IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycMmotpensl

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHus JJIs1 CAMOCTOATEILHOH padoThI
00y4yarIuXcs Mo JUCHUILINHE (MOYJIIO)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC T10 BBITMIOJIHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 |U3yuenue Meroanueckue ykKazaHUs IO OpPraHU3AIMH CaMOCTOSTEIbHOMN
TEOPETUUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHbBIE kadenpoit
Martepuaa nHGOPMAMOHHBIX TeXHOIorui, mpotokoa Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUS 1O OpraHU3alid CaMOCTOSITENbHOM
paboThI CTYyJICHTOB, YTBEPKICHHBIC Kadenpoi
nH(OPMALIMOHHBIX TexXHOJoruH, mpotokosa Nel ot 30.08.2019

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 0OyYaroIIUXCS U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasnsores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B 1e4atHo (opme Ha si3bike bpaitns.

Jlig U1 ¢ HapyLIeHUSIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOM opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIE€HTa
00ydaronuxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBerctBun ¢ TpeboBanusmMu @I'OC B mporpaMma AUCHMIUIMHBI MpelycMaTpUBaeT
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIeAyoImMX o0pa3oBaTe/bHbIE TEXHOJIOTHUHU: UYTEHUE
JEKUUHA C HCHOJB30BAaHUEM MYJIBTUMEIUMHBIX TEXHOJOTUH; METOJA MallblX Ipymnm, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 0O6yuyeHnH UCTIONB3YIOTCS CieyIolIe 00pa3oBaTeIbHbIE TEXHOIOTHUH:

— TexHonorMsT KOMMYHUKATHBHOIO OOyuYeHUSI — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOH ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonoruss pa3zHOypoBHEBOTO (mu(DPEpeHIIMPOBAHHOTO) OOyYEeHHs] — TMpeAroiaracT
OCYILIECTBJICHUE I103HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM MX WHIAWBHUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOpUYECKUI




IIOTCHIIHUAJI. COB,Z[aHI/IC N HCIIOJB30BAaHHUEC JHATHOCTUYCCKUX TCECTOB SABIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorusst MOIYJIBHOTO OOyYeHUS — TMpelycMaTpUBaeT JeJCHHE COJepKaHus
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMMmyHukanmonnsle Ttexaonorun (MKT) - pacmumpstor pamku

00pa3oBaTeNbHOIO MpOIlecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpPaBICHHOCTb, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJorust HCHOJb30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS SA3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUuU OOyuYeHHMs] — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHPOBAHHBI TOAXOJ, YYHTHIBas HMHIUBUAyaJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNseTcs B paMKax
npodecCHOHAIBHOM MOATOTOBKH, BBIIEISIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISII KaK MHAVBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBasi TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
croco0o0B pelleHus NpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYJIEHTOB U PAacKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIIECChl, CIHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 001anaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha peleHue o01ei 3a1auu MyTEM TBOPUYECKOTO CII0KEHHUSI
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
pacnpenesIeHUIO0 U CUCTEMAaTU3allii MaTepuaa 1o ONPEIEIIEHHON TeMe, B pe3ysbTaTe KOTOPOU
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH Mpo(ecCHOHANBbHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBIILIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HallpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMil IIMPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallHH.



KOJINYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anarus MHTEPAKTHBHBIX
TeXHOJIOTHH
4acoB
[TpakTrueckue 3aHATHS B pexumax
6 JIP B3aMMOJECICTBUS «IIPENOJaBaTeNb — CTYIEHT» U 4
«CTYHEHT — CTYJICHT»
Hroro 4

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zanamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JIIst U1 ¢ HApYIICHHUSIME 3PCHUS

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKHUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00yYarommxcsi, OCBOMBIIMX IMporpamMmy ydeOHOW aucuuiuinHbl «lIpunoxeHus
HEHUPOCETEBBIX AITOPUTMOBY.

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIsl B (opMe Pa3HOYPOBHEBBIX 3aJlaHHi, 1 NMPOMEKYTOYHOH aTTecTanMu B (opme
BOIIPOCOB U 3a/IaHUM K 3a4eTy.

OneHouHble CpeACTBa JUIsl WMHBAJIWAOB M JMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH

3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBHUIYATHHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEICHUH IPOLEIYPHl OLIEHUBAHUS PE3YyJIbTaTOB 00yUEHHs] HHBAINIOB M JIULL C
OIrpaHUYC€HHBIMH BO3MOXXHOCTAMU 30POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHNE TEXHUUYCCKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— [Opu H@O6XO)II/IMOCTI/I JJIsL 06yqa10m1/1x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBbBA
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oueHuBaHusi pe3yabTaTOB OOy4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU

BO3MOXXHOCTSIMHM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIIO) TPEAyCMAaTPUBAET IPEAOCTABICHHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHHMYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Ne

n/n

HaumenoBanue
OLIEHOYHOT'O CPEJCTBA
IIpomexyTounas
aTTecTalus

Kontponupyemsie
pa3zaens! (TeMbl)
JTUCIUTUTAHBI®

Kox koHTpOIHpyeMoii
KOMIIETEHIMH (MJTH €€ YacTH)

Texymuii KOHTPOJIb

WJI-1.11K-2
WJ1-2.11K-2
WJ1-3.11K-2
WJI-1.1TK-6
WJ1-2.1TK-6
WJ1-3.TIK-6
WJI-1.11K-7
WJ1-2.1IK-7

Tumnossie
KOHTPOJIbHbIE
3amanus 1-7

Bgenenue B

N Bompoc k 3auety 1-6
HCUPOHHBIC CETU

nI-1.I1K-2
n1-2.I1K-2
nJ1-3.11K-2
ITepcenTpoHHbIE N/I-1.I1K-6
ceTH. NJ1-2.11K-6
N/1-3.11K-6
n1I-1.11K-7
NJI-2.11K-7

Tumnossie
KOHTPOJIbHbIE

sanatms 8-10 Bompoc k 3auery 11-12

WJI-1.11K-2
WJ1-2.11K-2

JIuneiinsle
HEHUPOHHBIE CETH.

WJ1-3.11K-2
WJI-1.TIK-6
WJ1-2.TTK-6
WJ1-3.TIK-6
WJI-1.1IK-7
WJ1-2.1IK-7

Tumnossie
KOHTPOJIbHBIE
samanus 11-14

Bompoc k 3auery 7-10

PanuancHbie
0Oa3uCHBIE CETH

WJI-1.11K-2
WJ1-2.TTK-2
WJ1-3.TIK-2
WJI-1.TIK-6
WJ1-2.1TK-6
WJ1-3.TIK-6
WJI-1.10K-7

TunoBsie
KOHTPOJIbHEIC
3aganus 15-17

Bompoc k 3auery 13-16




WJ1-2.1TK-7

WJI-1.11K-2
WJ1-2.1TK-2
WJ1-3.1TK-2
WJI-1.1TK-6
WJ1-2.TTK-6
WJ1-3.TIK-6
WJI-1.1TK-7
WJ1-2.1TK-7

Tunossie
KOHTPOJIbHBIE

5 PexyppentHsbie
3aganus 18-21

. Bompoc k 3auery 17-20
HEWPOHHBIE CETH.

Ioka3aTesin, KpUTEPHH M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBie MOPOrOBOMY VPOBHI) OCBOCHHS KOMIETCHLUUN IJIAaHUPYEMBbIM
pe3ysbTaTaM 00yUeHHs M KPUTEPUAM UX OLICHUBAHUS (OLICHKA: YIOBJE€TBOPUTEIbHO /3a4TEHO0):
MK-2 Cnoco0eH BbIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MP00JieM, BO3HHUKAIOIIUX
B Xo0Je NpPo(ecCHOHAILHOI eATEeJLHOCTH B 00JIAaCTH MOJEJIUMPOBAHUA U

aHa/In3a CJH0KHBIX €CTECTBCHHBLIX M HCKYCCTBCHHBLIX CHCTEM,

CTPYKTYPY
NPOCKTHPOBAHNA HAa OCHOBE

onpeneasiTh
cpeacTBa  €ro
CYLIECTBYHOIIHX

o0ecreueHusl, MeETOAbI H

TPeOOBaHUI C Yy4eToM

NMPOrpaMMHOI0

OrpaHuYeHuit

HJT-1.1TK-2

3namo

Ymemo

Braaoemso
HJI-2.1IK-2

3namop

Ymemo

Bnaoemuw

HJT-3.1TK-2

Paszpabamueieaem Konyenyuio u apxumexmypy npozpammHoil Cucmembl,
ee pyHKyuoHanbHble 603MONCHOCHU U JIO2UKY padomul, 0eiaem 6bl0op
cpeocme npoeKmupoeaHus U peanu3auyuu HAd OCHO8e mpedosanuil c
YUEenmom cyuiecmeyiouux 02panuyeHuil

Ipunyuner  nocmpoenus  neupocemesvix

c6epmoyHble, peKyppeHmHbvle cemu).

Memoowi 0byuenus (epaduenmuniii cnyck, backpropagation, peeynsapuzayus).

Kpumepuu evibopa cunepnapamempos u oyenxku Kawecmsa mMooeu.

Ananusuposams 3a0avy u 6b10upamv NOOXOOAWUL MUN HEUPOCemu.

Peanuzosvieams 6azosvie apxumexmypvl HeUpPOHHbIX cemell 6e3 UCNONb308AHUSL

@petimsopkos.

Onmumuzuposams  npoyecc

nPOU3800UMENbHOCU.

Hasvikamu npoexmuposanus u mecmupo8aHus Hetipocemesulx Mooeel.

Memoodamu suzyanusayuu u uHmepnpemayuu pe3yabmamos pabomol cemu.
Cnocooen ucnonv3oeamo 3HaHUA 0 OA306bIX NPUHUUNAX OP2AHUZAUUU U
O0CHOGHBIX Imanax npoekmuposanus HC

Memoodwl npedobpabomku 0anHbIX 05 Hetipocemell

Ipunyunsi opeanuzayuu Helpocemessix cl0es

Cnocobul eusyanuzayuu apxumexkmyp

Onmumuzuposams CMpyKmypy HeupoHHOU cemu

Aoanmuposame apxumexmypy noo oepanuieHus

Jokymenmuposams npoexkmmvie peuieHus

Hasvikamu npoexmuposanus macuimaodupyemvix peuleHull

Memooamu ananuza npouszsooumenvHocmu
Hcnonvzyem memooonozuu papadbomku npocpammHozo 00ecnevyeHus u
MeXHON02UU  NPOZPAMMUPOBAHUA, MEMOO0J02UU U MEXHOI02UU
NPOEKMUPOBAHUA U UCNOIb306AHUA DA3 OAHHBIX, MEMOObL U CPEeOCmEa
nPOEKMUpPosanus npoZpamMMmHBIX unmepdgeiicos, npuHYUNL
ROCMPOEHUA aPXUMEKMYPbL NPOPAMMHO20 0becneyeHus

apxumexmyp  (ROIHOCEA3HbIE,

oOyuenus 01 OOCMUMCEeHUs  Jiyyuletl



3namo Omanvl pazpabomku Heupocemesvix cucmem
Memoovl mecmuposanus u earuoayuu
Tpunyunsr omaaoxku uetipocemeti
Ymemo Peanuzosvieame noausiii yuxn om uoeu 0o paboueii mooenu
IIpo6ooumsb KomnieKcHoe mecmupogarue
Onmumuzuposams 20moswvie peuieHus
Bnaoemso Hasvixamu end-t0-end paspabomxu
Memooamu npoghunuposarusi npou3800uUMenIbHOCMU
IIK-6 Cnoco0eH MCHOJIb30BaTh COBPeMEHHBbIE METOAbI Pa3paGoTKH NMPOrpaMMHBIX
CHCTEM M peajiu3alui KOHKPEeTHbIX AJITOPUTMOB MaTeMaTH4YeCKHUX Mojieseii Ha
0a3ze fA3BLIKOB MPOrpaMMHPOBAHMSA, 0a3 JAHHBIX M NAKETOB NPHKJIATHBIX
nporpamMm
HJI-1.1IK-6 Hcnonvzyem coepemeHHble UHCMPYMEHMAabHble cpeocmea
pazpabomku 6a3 OaAHHBIX, NPUKIAOHO20 RPOPAMMHOZ0 0becneueHusn u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
3namo Mamemamuyeckue 0CHOBbI TUHEUHOU AN2eOPbl U ONMUMUSAYUU, NPUMEHSEeMble 8
Heupocemsix.
Memo0dwl npedobpabomku OaHHBIX 0Nl HEUPOCeme8o20 00yyeHUs.
Ipunyuner pabomul ¢ mampuuHbiMU OnEPayUAMU (8PYYHYIO U C UCNONILIOBAHUEM
NumpPy).
Ymems Peanuszosvieamuv ancopummovl npsamozo u 06pamHo2o pacnpocmpaneHusi OUUOKU.
Hacmpausamv napamempui 00yuenus (ckopocme obyuenus, pazmep bamua).
Oyenusamov Kauecmeo mooeiu ¢ nomowplo mempux (mounocms, MSE, kpocc-
OHMPONUSL).
Bnaoemp Hasvikamu omaaoku u onmumuzayuu Hetipocemesulx an2opummos.
Memoodamu ananuza owubOK u yayuueHus mooeell.
HJI-2.1IK-6 Hemoncmpupyem 3nanusa mMemooos, MeEXHONO2UN U  CPEOCHE
paspadomku  paspadomku RNPOZPAMMHBIX CUCIEM U Peanu3auuu
KOHKPEMHbBIX AN20PUMMOE MAMEMAMUYECKUX MoOdenell Ha fa3e A3bIK08
npozpammuposanus, 6a3 OAHHHIX U NAKEN 06 NPUKIAOHBIX NPOZPAMM
3uamo OcHoBbl HAYYHBIX GLIYUCTIEHUL
Ipunyuner pabomwl ¢ namsamoio
Memoowl napannerusayuu
Ymems Peanuzosvieams pacnpeodenennvie eviuucienus
Onmumu3uposams UCnon1b308aHUe Pecypcos
Pabomamu ¢ borvuwumu obvemamu 0aHHbIX
Bnaoemp Hasvikamu pabomsi ¢ HU3K0yposHegvimu OUbOIUOMEKAMU
Memoodamu obpabomxu 6016UUX OAHHBIX
HJI-3.1IK-6 Ilpumensem cospemennvie npuemvt padomuvl ¢ UHCHMPYMEHMATLHHIMU
cpeocmeamu, ROOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX HPOOYKMO8
U NPOCPAMMHBIX KOMNIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSanus, 6az
OAHHBIX U NAKEMOE NPUKIAOHBIX NPOZPAMM
3uamo Ipunyunsl unmezpayuu KOMNOHEHMO8
Memooul obecneuenus HadexrcHocmu
Cnocobvbl pazsepmuleanus peuieHull
Ymemo Coz0asamb 3aKoHUeHHbIe Helpocemegble CUCTEMbl
Obecneuusams ycmouyueocms pabomsi
Lokymenmuposams peuienus
Bnaoemo Hasvikamu cucmemuou unmezpayuu

Memooamu obecneuenus kauecmea



IK-7

CnocoO0HOCTh HCIOJIB30BATH 3HAHME OCHOBHBIX METOJ0B MCKYCCTBEHHOI'O
HHTEJIEKTA B IOC/JIeAyolel nNpodeccHoOHAILHON AeATeJIbHOCTH B KayecTBe
HAY4YHBIX COTPYJAHMKOB, IpernojaaBarejeid 00pa3oBaTeJbHbIX OpPraHu3alMil
BbICIIEro 00pa30BaHuUsl, HHKEHEPOB, TEXHOJIOTOB

HJI-1.IIK-7 Hcnonvzyem cospemennsvie uHCmpymeHmaivbHovle CPeocmea u mMemoovl

UCKyCCmeéenno2zo unmeijlekma npu pa3pa60ml<e oas 0aHHblx,
npumaduozo npoOCpaAMMHO2O obecneuenus u cucmem pasiuinozo
¢yHKl4u0Hafle020 HA3HaueHun

3namo Ocnoeubie 3adauu, peuiaemvle HelipocemsaMuy (pacnosHasauue 00pa308,

pezpeccus, Kiacmepuzayus).

Ocpanuuenuss Helipocemesvix Moolenel (nepeobyyeHue, BbIYUCTUMENbHAS
COJICHOCTD).

Omuueckue acnekmol npumernenus M.

Ymemo Aoanmuposamv  Hellpocemu  no0  cheyugpuueckue OaHuvle  (Heno.Hwvie,
3auiyMIeHHbIe).
Humepnpemuposams pe3yromamsi pabonivl MoOeu.

Bnaoemp Hasvixamu unmezpayuu Hetipocemegvix peuieHuti 8 ucciedo8amenbeKue u
UHDICeHepHble NPOEKMbl.

HJ[-2.1IK-7 Hcnonv3yem coepemennvie uncmpymeHmaipbHvle Cpeocmea u mMemoovl
UCKYCCIMBEHHO020 UHmeNleKma 01 coopa, aHanusza u npeocmaesieHus
ungopmayuu

3unamo Memoowr ananuza owubox

THpunyuner yryuwenus mooenet
Cnocobvl onmumusayuu napamempos

Ymemo Juaecnocmuposams npob.emvl mooene

IIpeonazame nymu ynyuwenus
IIposooums cpasnumenbHulll AHAIU3

Bnaoemuw Hasvixamu Kpumu4eckoco anaiusa

Memooamu onmumuzayuu mooenet

TunoBbie KOHTPOJIbHBIC 3aJaHUS HJIX UHBIC MAaTCPHAJIbI, HQOﬁXOIH/IMbIe AJIA OHEHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIUI B Ipo1ecce 0CBOCHHUs 00pa30BaTeIbHOM NPOrpPaMMbI
Tunogvie KOHmpoOLHBIE 3A0AHUA

©oNOA~ N E

el v e el
oOUAWNEREO

Coznanne HeWpoOHA ¢ CUTMOUION

TecTtupoBanue HeHpoHA

[porpammHast peanusanus amroputma forward_pass()

[Tporpammuast peanusanus anroputma backward_pass()

Brimonnenue kiaccupukanuy 0O0bEKTOB IpH MOMOIIN HEHPOHA ¢ CUTMOHION
OOyuenue HelipoHa ¢ noMouIbio GyHKIMK oTeps Logloss

Brimonaenune knaccudukanuu 00beKTOB Mpu oMoty Herpora ¢ LogLoss.
PyTorch. OcHoBbl: cuHTakcHc, torch.cuda u torch.autograd

Ucnonp3oBanue TexHonoruu CUDA

. ®peiimBopk PyTorch. Peanu3zarnus HeiipoHos u cereit Ha PyTorch.
. Onun Heiipon Ha PyTorch

. Ilon6op mapamerpoB HeiipoHa Ha PyTorch.

. MHorocnoiinas cets Ha PyTorch

. Komnonentsr Hertpocetn Ha PyTorch

. CBeprounsle HeliponHble ceTr. Onepanuu Convolution u Pooling.
. CBéprounsie HeliponHsle cetn: MNIST



17.
18.
19.
20.
21.
22.

23.

24,
25.

CBepTouHBIC HEHPOHHBIE CeTU. 3a/1a4a KIacCUPHUKALUU H300paskeHU I

[MocTpoeHne peKyppeHTHBIX HEHPOHHBIX ceTell Ha (peiimBopke PyTorch

bubnuorexa Word2Vec. [TpuHmm paboTsl «MeIIKa CIOBY.

bubnuoteka gensim. O0yuenue mozenu. J{ooOydueHue Moenu

[penckazanue kaaccoB n300pakeHUi Ha naracete kapTuHOK - CIFAR10

CrpoekTupoBaTh ¥ pealn30BaTh HEUPOHHYIO CETh, KOTOpas NpPHUHHMAaeT Ha BXOJX
MOCJIEe0BATENFHOCTD, COCTOAIIYI0 M3 10 mpou3BONbHBIX HHGP, 3aTeM M3 HECKOJIBKUX HYJIEH,
3areM u3 10 udp “9”. Ha BeIxo/e AOKHA OBITH ITOCIIEA0BATENBHOCTD, Y KOTOPOU BCE BXOXKICHIIS,
Kpome nocnenHux 10 - 3To Hynu, a nocneanne 10 - 3T0 CKOMUPOBaHHBIE TIEPBbIE TN PHI BXOIHOM
nocienoBaTensHOCTH. MccnenoBaTh paboTy MOJENU B 3aBUCUMOCTH OT YHCJIa MPOMEKYTOUHBIX
HYJEH.

CIIpoeKTHpOBaTh M PEANNU30BaTh HEUPOHHYIO CETh, OCYIIECTBIISIOLIYIO IEPEHOC CTHUIISL MEXIY
JBYMs HeTIapaJuIeIbHBIMU KOJJIEKIMAMHU H300pasKeHHH.

CrpoeKTHpOBaTh U PEaNn30BaTh HEMPOCETEBOTO areHTa AJIsl TP B PEBEPCH.

PemmTs 3amauy ceMaHTHYECKON CETMEHTAlMU MPHU HATHIUU HeOousbIol oOydaromeil BEIOOPKH
(mopsaxa 30 wu3o0pakeHmil) MHorocioiHoro mnepuentpona (MLP) nms mHorokmaccoBoi
KJIaCCU(UKAIIH

33‘ICTHO'3K3aMeHaHI/IOHHI)Ie MaTepuaJbl AJIsA HpOMeﬂCyTO‘lHOﬁ aTrreCTalumn

(3xk3ameH/3a4eT)

Bonpocs! 1J1s1 NOATOTOBKY K 3a4eTy

1. O6nacTi mpuMEHEeHUs! HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. buonoruueckuii HelipoH. CTpyKTypa U CBOMCTBA HCKYCCTBEHHOI'O HEHPOHA.

3. Pa3HOBUIHOCTH UCKYCCTBEHHBIX HEHPOHOB.

4. Knaccudukaiusi UCKYCCTBEHHBIX HEHPOHHBIX CETEH U UX CBOMCTBA.

5. Teopema KonmoropoBa-ApHoJb/a.

6. Pabora Xext-Hunbcena. CneactBus u3 teopembl Kosnmoroposa-ApHoibaa-XexT-

Hunrscena

7. TlocTaHOoBKa W BO3MOXHBIE IYyTH PELICHUS 3aJaud OOY4YeHHUS HCKYCCTBEHHBIX

HEUPOHHBIX CETEH.

8. O0yueHue ¢ yuuTeneM, allrOPUTM 00OpaTHOTO pacCIpPOCTPaHEHUs OLIUOKY.
9. O0yuenue 6e3 yuurens.
10. Hactpoiika uncina HEHPOHOB B CKPBITHIX CJIOSIX MHOTOCIOMHBIX HEHPOHHBIX ceTel B

npoiiecce 00ydeHus. AIropuTMBbI COKpalieHus. KOHCTpYKTHBHBIE alITOPUTMBI.

11. IlepcenTpoH.

12. MHOTOCHOMHBIN EPCENTPOH.

13. HeiipoHHble ceTH paainaabHbIX 0a3UCHBIX (DYHKIINH.
14. BepossiTHOCTHas1 HEHPOHHAs CETh.

15. O6001eHHO-peTrpecCHOHHAs HEMPOHHAS CETh.

16. Heiiponnsle cetn KoxoHeHa.

17. HelipoHHBIE C€TH BCTPEYHOT'O PAaCIPOCTPAHECHHUS.
18. Heitponnsie cetn Xonduuaa.

19. Heliponnsle cetn X3MMHUHTA.

20. /IByHanpaBJeHHas aCCOIIMATUBHAS MTaMSTh.

4.2 MetoanuecKkue MaTepuaJibl, ONpeAesiiomMe NpoueAypbl OLCHUBAHUS 3HAHUIA,

YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(popMupoBanus KomMneTeHI MU

MeTOZII/I‘IeCKI/[e PEKOMEHIAUH, ONIPECACTIAIOIIUE ITPOHECAYPHI OCHUBAHUA TECTOB:



Tect mpoBoauTcs onnaita B cucteme Moodle i Google Docs 1 orpaHudeH 1o BpeMeHH.
Ha cpauy Tecra nmaercs nBe HONBITKU. TeCT CUMTAETCS YCHEHMIHO NPOMACHHBIM €CIU
CTYJEHT IIpaBUWJIbHO 0TBEeTUI Ha 70% BOIIPOCOB.

MeToauuyeckue PECKOMEHIAUH, onpeaejadroume nmpoueaypbl OICHUBaAHUA
BBINNOJTHCHHUA KOHTPOJBbHBIX 3aJ]aHMi:

3amaHue CUNTACTCS BBITOJIHEHHBIM IPH BBITIOJHEHUH CIICIYIOIINX YCIOBHNA:

- mpeaocTaBiieH uCxoaHbIi Ko Ha Python B cpene PyCharm, Google Collab

- IPOAEMOHCTPHPOBAaHA pabOTOCIIOCOOHOCTH IPOTPAMMBI

- CTYJICHT TOHUMAET UCXOJIHBIN KO/ U OTBEYAET Ha BOIPOCHI IO €r0 OpraHU3allHH.

MeToauuecKkue PE€KOMEHAAIUU K CIave 3a4eTa

IIpouenypa npoMeKyTOYHOM aTrTecTalud HMPOXOJUT B cooTBercTBUU ¢ llonmokeHuem o
TEKYILEM KOHTPOJIE ¥ TPOMEXYTOUHOM aTTectanuu oOydatomuxcst PI'BOY BO «KyoI'Y».

Tekymuii KOHTPOJIb YCIEBAEMOCTH CTYACHTOB IIPOBOJIUTCS B IIEJISIX COBEPIICHCTBOBAHUS U
HETIPEPBIBHOTO KOHTPOJISI KauecTBa 00pa30BaTEIbHOTO MPOLecca, MPOBEPKU YCBOCHUS YIEOHOTO
Marepuaia, aKTUBU3alUU CAMOCTOSTEIIBHON PabOThI CTYJCHTOB, CTUMYJIMPOBAHUS UX YICOHOMH
pabotsl, obecnieueHus 3(h(HEKTUBHOCTH 00pa30BATEIBLHOTO MPOLIECcCa, IPEAYPEKIACHUS PUCKOB
OTUYUCIICHUS CTYACHTOB.

TGKYH_IHﬁ KOHTPOJIb 3HAHUM CTYACHTOB OCYHICCTBIIICTCSA IIOCTOSAHHO B TCUCHUC BCCTO
CEMCCTpa.

Bunpl Tekyiiero KOHTpOJs: YCTHBIM (MHMCBMEHHBIM) OMpPOC HA 3aHATHUSX; MPOBEpKa
BBITIOJIHEHHS JIOMAITHUX 3aJIaHUi; TMPOBEJIECHUE KOHTPOJIBHBIX PA0OT; OILIEHKAa AaKTUBHOCTHU
CTYyJICHTA Ha 3aHSATHUH.

CryneHTtsl ouHO (hopmbl 00ydeHHsI 00s3aHbl CIaTh 3a4eT /10 Hayalla 3K3aMEHallMOHHON
CECCHH.

IIo pe3yjibTaTaM CAa4u 3a4U€Ta BBICTABIISICTCA OLICHKA «3aYTEHOY»/ «HE 3aUTCHOY.

BricraBnenue 3a4eToB JuIsi CTYJ€HTOB OUHOM (OpMBI OOYUEHHSI TIPOBOJISATCS B MEPUOJ JI0
SK3aMEHAIIMOHHON CECCUHU.

HpI/I OTCYTCTBUU 3a4€THOM KHHUKKHU Y CTYACHTA 3K3aMCHATOP HC UMCCT IIpaBa IPUHUMATD Y
HEro 3adeT/sk3aMeH. Takoi CTYACHT CYUHTACTCA HC SABUBIIHMMCA Ha 3a4eT/HK3aMeH. B
HCKIIFOYUTCIIBHBIX CJIY4YasaX, Ha OCHOBAHHUHU PACHOPSIKCHUA JC€KAaHA MPCIOAaBaATCIIb MOKET
AOMMYCTUTL CTYACHTA K 3aquy/ OK3aMCHY IIPU HAJIMYNH JOKYMCHTA, YIOCTOBECPAIOMICTO JINYHOCTD.

B neirAax 00BEKTUBHOTO OLICHUBaHUA 3HAaHUM BO BpeMs ITPOBEACHUA 3a4€TOB U OK3aMCHOB HE
JO0IMYCKACTCA HAIINYHNUEC Y CTYACHTOB ITOCTOPOHHUX NNPEAMETOB U TCXHUUCCKHUX YCTpOﬁCTB.

CryneHTy, MCIONB3YIOIIEMY B XOJE 3a4€Ta HEPa3pelICHHbIE MCTOYHUKU U CPEICTBA
NOoJy4YeHUs MHGOpPMAalUHU, BBICTABISAETCS HEY/OBIETBOPUTEIbHAS OIEHKA, U OH yJalseTcs W3
ayJIUTOPUH.

Bo Bpems 3ayera cTyA€HTHI MOTYT IOJIb30BAaThCA YTBEPKICHHOW pabouel mporpamMmoit
y4eOHOM AMCUMITIIMHBI, KOTOpas JA0JKHA ObITh B HAIMYUU Ha DK3aMEHeE, a TaKKe C pa3peleHust
HK3aMEHATOpa CIIPABOYHON JIUTEPATYPON U APYTUMHU OCOOUSIMH.



CryneHTsl, HapylIaOIuUe MpaBWiIa MOBEACHUS IPHU IPOBEICHUM 3a4€TOB M DK3aMEHOB,
MOTYT OBITh HE3aMEJIUTENFHO YAAJICHbl U3 ayAUTOPUH, K HUIM MOTYT OBITh IPUMEHEHBI MEpHI
JUCLHUIIIIMHAPHOTO BO3AEHCTBUSA.

Ha 3auere/sKk3amMeHe MOTYT IPHCYTCTBOBATh PEKTOP, IMPOPEKTOP 10 yueOHOi padore, NeKaH
dakynbrera, 3aBeayromuil kadeapoil, kotopas obecrneyuBaeT y4eOHBIM MPOLECC MO JTaHHOM
muctuminbe. [IpucyTeTBre Ha sK3aMeHax U 3a4eTax MOCTOPOHHUX JIUI] 0e3 pa3pelieHus: peKTopa
WM [IPOPEKTOpa Mo yueOHoi paboTe He JoIMmycKaeTcsl.

[Tocne mpociymMBaHus JIGKUUU PEKOMEHIYETCSl BBIIIOJIHUTD YIIPAXKHEHUS, IPUBOIUMBIE B
JIEKIMH JJI CAMOCTOSITEIbHOM pabOThI, a TAKXKE BBIIIOJIHUTh HA KOMITBIOTEPE C UCIOJIb30BaHUEM
cpenst Python 3agauun, mpuBoAMMEBIE B JISKIIMH B KAYECTBE MPUMEPOB.

IIpu camocTosiTeNnbHONW  paboTe CTYyIEHTOB HEOOXOAMMO HW3YYUTh JIUTEpaTypy,
NPUBEICHHYIO B NEPEYHSX, /Ul OCMBICICHUS BBOAMMBIX IMOHSATHH, aHAIN3a IMPEIIOKECHHBIX
HOJXOJ0B U METOJOB pa3pabOTKM MapajulelbHBIX MporpamMM. PaspabaTeiBasi perieHHe HOBOIA
3a7a4M, CTYACHT JIOJDKEH YMEThb BbIOpAaTh METOIBl PEIICHHs 3aJadydl C y4eTOM IIEJIEeBOM
anmapatHoi miathopMslL, TPOBOAUTH OTIAKY U MPOGHUIMPOBAHKIE IPOrPaMMBI Ha si3bike Python.

B kauectBe cucrem nporpaMMHUpOBaHud JId PCIICHHA 3adad W HM3YUCHUA MCTOOOB U
AJrOpUuTMOB, TIPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA MCIIOJIL30BAaTh Ha IMMPAKTUYCCKUX
3aHATHUAX U [IPU CAMOCTOSATEIIbHOM paboTe CTaHIApTHYIO peanu3aiuio s3bika Python B cBsi3ke co
cpenoii pazpaborku PyCharm, Google Collab.

Onenka

He 3auteno 3auTeHo

® €CM CTYJEHT IpaBWIbHO peurwsl MeHee 70 | @ ecnu cTyAeHT mpaBuibHO pemit 70 %
% 3ama4 /WM He UMeeT MpeACTaBICHUE Kak | 3a7ay, MMeeT NpeACTaBIeHHE KaK pellaTh
pelaTh OCTajabHbIE 33/1a4H OCTaJIbHBIE 3aJjauu

OneHouyHbIe CpeACTBa ISl WHBAJIWAOB M JIHMII C OTPAHUYCHHBIMH BO3MOXHOCTSMHU
37I0POBBSI BHIOMPAIOTCS C YUETOM MUX UHIUBHUIYAJIbHBIX MICUXO(PU3NUECKIUX 0COOCHHOCTEH.

— IIpH HEOOXOMMOCTH UHBATUAAM U JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI
MIPEIOCTABIISICTCS JTOMIOJHUTEIBHOE BPEeMsI JUTSI IIOJATOTOBKH OTBETA HA DK3aMCHE;

— MPU MPOBEICHUU MPOLETYPHI OLICHUBAHUS PE3yIbTATOB 00yUEHUS MHBAIHUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHHUE TCXHUUYCCKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3M C UX MHJIUBUIYaTbHBIMU OCOOCHHOCTSAMHU;

— [Opu H€O6XOI[I/IMOCTI/I JJISA 06yqa101111/1xc;1 C OTpaHUYCHHBIMU BO3MOKXHOCTAMU 3J0POBbA
W UWHBaJWAOB IIpOLeypa OILICHUBAHUS pE3yIbTaTOB OOYYEHHUS 1O JUCIHUILUIUHE MOKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIIOB.

[Ipouienypa oleHUBaHUsI Pe3yabTAaTOB OOYYEHUS WHBAIUAOB U JIMIl C OTPAHUYCHHBIMH
BO3MOXHOCTAMU 300POBBA IO AUCHUILIMHE MPEAYCMATPUBACT NIPEIOCTABIICHUC I/IH(i)OpMaHI/II/I B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS 1 BOCIIPHUATHS HH(pOpMAIIHH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

— B IieyaTHOU popme yBeTHUeHHBIM MIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jis uI1 ¢ HapyIISHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JLnst in ¢ HapyIIEeHUSIMU OITOPHO-JBUTaTEIBHOTO ammnapara:



— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

S. IlepeyeHb OCHOBHOM M [ONOJHUTEJBHOM Y4YeOHOH JHUTEpaTypbl,

HEe00X0UMOi1 111 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi IUTEpaTYpA:

1. PocroBues, B. C. HckyccTBeHHbIe HEWpOHHBIE ceTH : y4eOHMK i By30B / B. C.
PocroBuieB. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 216 ¢. — ISBN 978-5-8114-
7462-2. — Texct : snekTpoHHBIH // JlaHb : snekTpoHHO-OMONMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/160142 (mara obpamenus: 08.06.2025). — Pexum moctyma: ajis
aBTOPU3. II0JI30BATEIICH.

2. Cupuuenko, A. B. MckyccTBenHble HelipoHHBIE ceTH. [IpakTukym : yueOHOE mocodue /
A. B. Cupnuenko. — Mocksa : MUCHUC, 2022. — 26 ¢. — Tekct : anekTpoHHbIH // Jlanp :
ANeKTpoHHO-OnOMmoreynass cucrema. — URL: https://e.lanbook.com/book/305447 (nara
obpaienus: 08.06.2025). — Pexwum moctymna: Ui aBTOPU3. MOJIH30BATEICH.

3. Temkun, U. O. UckyccTBennslie Heiiponnble cetu B ACY TII : yueGnuk / Y. O. TemkuH,
B. b. TpodpumoB. — Mocksa : MUCHC, 2023. — 352 c¢. — ISBN 978-5-907560-95-6. — Texcr

9JeKTpoHHBIM  //  Jlamb  :  amekTpoHHO-OMOnamoreunas  cuctema. —  URL:
https://e.lanbook.com/book/395666 (nmara ooOpamenus: 08.06.2025). — Pexum nocryma: s
ABTOPH3. MOJIb30BATEIICH.

Jl51sg ocBOGHMS AUCHMILTUHBI HHBAIUIAMH U JTUIIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
37I0POBbSI MMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJEC B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«/lanvy u « FOpaumy.

5.2 JlonosiHuTEIbHAS JIUTEPATYpA:

1. PyrtkoBckas, Jl. HeilpoHHbIE ceTH, T€HETUYECKUE ANTOPUTMbl U HEUETKUE CHCTEMBI:
[Tep.c monbek.M.J{.Pynunckoro : yueOHoe mocobue / JI. PyTtkoBckas, M. INlumunabckuii, JI.
PyTroBckwmii. — 2-e u3a. — Mocksa : ['opsiaas muaus-Tenekom, 2013. — 384 ¢. — ISBN 978-5-
9912-0320-3. — TekcT : eKTpoHHBIH // JIaHb : 3neKTpoHHO-0MOAnoTeyHast cucrema. — URL:
https://e.lanbook.com/book/11843 (mata oGpamienus: 08.06.2025). — Pexum gocrtyma: s
aBTOPU3. NIOJIb30BATEIICH.

2. Octpoyx, A. B. CucreMbl HCKYyCCTBEHHOTO MHTEIIEKTa : MOHOrpadus / A. B. Octpoyx,
H. E. CypkoBa. — 2-¢ u3n., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 228 ¢. — ISBN 978-5-
8114-8519-2. — Texkcr : 3nekTpoHHbIH // JlaHb : 31eKTpoHHO-Onbnnoreunas cuctema. — URL:
https://e.lanbook.com/book/176662 (mata oOpamenus: 08.06.2025). — Pexum moctyma: ajs
aBTOPH3. M1OJIb30BATENEH.

3. CensakuH, B. B. KoMmsrotepHoe 3penue. AHanm3 1 00paboTka N300paKeHNH | yIeOHUK
st By3oB / B. B. Censitukun. — 2-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2022. — 152 ¢c. —
ISBN 978-5-8114-8259-7. — TexkcT : 2neKTpoHHBIH / JlaHb : 3IEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/173806 (nata oopamienus: 08.06.2025). — Pexum
JOCTYTIA: /ISl aBTOPH3. TIOJIH30BATEINCH.

5.3. [lepuoauveckue M31aHusA:
1. Basrwl manneix komnanuu «Mct Brroy» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. MuTepHeT-pecypchbl, B TOM YHCJIe COBPeMEeHHbIe NPo(ecCHOHAIbHbIE 0a3bl
AAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CUCTEMbI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):


http://dlib.eastview.com/
https://grebennikon.ru/

3BC «HOPAUT» https://urait.ru/

3BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

ObC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuans! nuznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYILIUX 3al1aJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
miaTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
muccepranuii Poccutickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux ganubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

agkrwpneE

ok~ owdE

HH¢OpMal4MOHHbl€ CnpasovHrble cCucmembsl

1. Koncynbrant [lmtoc - cripaBoyHasi mpaBoBasi cucTeMa (JIOCTYI 10 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

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

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

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

4. ®denepanbubiii nmoptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

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

6. Eaunas xoyekuus nmudpoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTa pycckoro s3bika nMeHu A.C. Ilymknna
"OOGpazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-UH(pOpMaLIMOHHBIN MTopTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIUKJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 00pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'yV
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1. Dnextponnblit karamor Hayuynoii 6ubmmorexku Kyol'VY http://megapro.kubsu.ru/MegaPro/Web

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

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

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, IyOIUKAIMi 1 KOH(epeHnit

http://infoneeds.kubsu.ru/

5. bubnnorexa nHGpOPMAIMOHHBIX PECYypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro skypHana "IIKOJIBHBIE TI'OJIbI"
http://icdau.kubsu.ru/

6. MerToanueckue YyKazaHusi JJIs OO0y4YAIOUIUXCA IO OCBOEHHUIO
TUCHUIIAHBI (MOIYJIs1)

B ocBoenun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyajdbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yueOHOro MaTepuara.

NunuBuayanbHble KOHCYJIBTAIlMM IO TPEAMETY SBISAIOTCA BaXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allid O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JHIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. HepequL I/IH(l)OpMaIII/IOHH])lX TCXHOJ’IOFHﬁ, HUCIIOJB3YEMBIX IIPH

OCYyIIECTBJICHUN Oﬁpa3OBaTeﬂbHOF0 nmponoecca 1mo IMCuMIJaInHe (MOJIyJIlO)
7.1 llepeyeHb HHPOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka ntoManIHuX 3aJaHui U KOHCYJIbTUPOBAHUE ITIOCPEACTBOM JIEKTPOHHOMU ITOYTHI.
— Mcnonp3oBaHue 371EKTPOHHBIX IPE3CHTALMNA IPY MPOBEIEHUH JEKIIMOHHBIX 3aHATHHA

- Cucrema MOODLE

- [IpoBepka nqoMariHux 3aaHuii U KOHCYIbTHpoBaHue nocpeactsom JOMUC Kyol'y

7.2 TlepeyeHb JMIEH3HOHHOIO M CBOOOJHO PACIPOCTPAHSAEMOr0 INPOIPaAMMHOIO
odecrevyeHust

OpenOffice

Kommunsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu 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


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

OpeitmBopk Django
Firefox, mobas Bepcust
Putty, mobas Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

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

Putty 0.76

8. MarepuajibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMILIMHE (MOTYJII0)

HaumenoBanue y‘le6H0ﬁ ayJuTOpPHUH, €€ OCHAILICHHOCTDb

Ne Bupn pabor
000pyIOBaHNEM M TEXHHYECKUMHU CPEJICTBAMHU O0yUESHUS
1. JlekunoHHBIC 3aHATHA | AyIUTOpHS, YKOMILJICKTOBaHHAs CIIeUaTM3UPOBAHHOM
MeOeIbI0 U TEXHUYECKUMH CPEIICTBAMU O0yUCHHSI
2. JIabopaTtopHble 3aHATUS | AyIUTOpHS, YKOMILJICKTOBaHHAs CIIeUaTM3UPOBAHHOM
MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMITbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIeYeHUEM
3. ['pymnmoBbIe Aynuropus, YKOMITJIEKTOBAaHHAS CTeUAN3UPOBAHHON
(MHIMBHTy aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTAINH KOMITBIOTEPaMH, MPOTPaMMHBIM 00ecIIeYeHuEM
4. Tekymmii  KOHTpOJb, | AyIUTOpHUS, YKOMIUIEKTOBaHHAs CreLUaIN3UPOBAHHOM
IPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpEeICTBAaMH  OOydYeHWUs,
aTTecTauus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
S5. CamocTosTenbHas Kabuner 11 caMoCTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHUS K

cetu «MHTEpHET», MpPOrpaMMON SKPAHHOTO YBEIWYEHHS U
00ecCrevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue onpeaensercs OIIOIL.



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

