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Ha 3acelaHuH Kadeapsl I[Tpeacenarens YMK ¢akynerera
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CocraBuTelns / COCTaBUTENN: Oou. Kagh. mamem. mooeauposanus A.M. Ebumos

Pabouas mporpamMma AMCUMIUIMHBI YTBEp)KICHA Ha 3acelaHUM KadeIpbl Mamemamuieckozo
MOOenuposanuss TPOTOKON OT « 26 » sneaps 20 21 1. Ne 7

JlomoJIHeHUsT U W3MEHEHHUs, BHECEHHBbIC B pabOdyl0 MpOrpamMMmy ITUCIHUIUIMHBI, YTBEPXKIACHBI Ha
3aceqaHuu Kadeapol ,
NpoTOKOJ Ne OT « » 20 r.

3aBenyromnuii kadeapoit / /

JIONOJHEHNUsT U M3MEHEHUs, BHECEHHbIE B pabO4yl0 NpOrpaMMy JIUCLMILUIMHBI, YTBEP)KICHBI Ha
3aceanuu Kadeapsl ,
IpOTOKOJI Ne OT « » 20 r.

3aBenyronuii kageapoi / /

JlomoyiHEeHNsT U W3MEHEHHUs, BHECEHHbIe B pabo4yl0 MporpamMmy ITUCIHUIUIMHBI, YTBEPXKIACHBI Ha
3aceaHny Kadeapsl ,
POTOKOJ Ne OT « » 20 1.

3aBeayronuii kadenpoit / /

JIonoJHEeHNUsT U M3MEHEHUs, BHECEHHbIe B pabouyl0 NpOrpaMMy JUCIHMIUIMHBI, YTBEpP)KICHBI Ha
3aceaHuu Kadeapbl ,
pOTOKOJ Ne OT « » 20 r.

3aBeayronuii kadenpoit / /




CnHCOK TOKYMEHTOB U MAaTepPHAJIOB

. [lepeueHs MIAHUPYEMBIX pPE3YIbTATOB OOYYEHHS MO AUCUUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B  00pa30BaTeIbHOW MporpaMMe HMHAMKATOPAMH  JOCTHKCHUS
KOMIIETCHIUH

. Lenb 1 MECTO JUCIUILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOTpaMMbl

. Conepxanue pabodeli mporpaMMsbl (00BEM TUCITUTLIMHBL, TUIIBI M BUJIBI YI€OHBIX 3aHSATHH,
y4e0HO-METOIuYecKoe 00eCIeYeHne CaMOCTOSTEIIbHON pabOThl 00YJIarOIIINXCS)

. @OHJI OLIEHOYHBIX CPEJICTB MO JUCIUILINHE

4.1. TlepeyeHb KOMIETEHIIMI W WHIUKATOPOB JOCTHKEHUS KOMIIETCHIIMH C YKa3aHHEM
COOTHECCHHBIX C HHMH 3aIUIAHUPOBAHHBIX PE3YJIBTaTOB OOYYECHUS IO JUCIUILIMHE.
Onucanrie KPUTEPHUEB U KA OI[CHUBAHUS PE3YJIbTATOB O0yUEHUS IO JUCIHUILTHHE.

4.2. TumnoBble KOHTPOIbHBIC 3aJaHUSl WM HHBIE MaTepHalbl, HEOOXOAUMBIE [T
OLICHUBAHHUSI PE3YJIbTaTOB OOYUYECHUS MO TUCIUIUINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B
00pa3oBaTeNbHON MPOrpaMMe HHIAMKATOPAMH JIOCTHKCHUS KOMIIETeHIMA. MeTonudecKkue
MaTepHasbl, ONPEICISIONINE MPOIEAYPHhl OIECHUBAHUS PE3YIbTATOB OOyUYEHUS II0

IUCLUILINHE.

. YuebHO-MeToJMuecKoe U MHPOPMALMOHHOE 00eCTIeYeHUE AUCIUTIINHBI

5.1. IlepeueHb OCHOBHOM U JIOIOJHUTEIBHOM y4yeOHON JUTEpaTyphbl, HEOOXOAUMOMN JUIs
OCBOEHUS AUCLUIIINHBI

5.2. Ilepeuenb pecypcoB MHPOPMALUMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «VHTepHeT» u
IIPOrpaMMHOT0 OOecreyeHHs, HEOOXOIMMBIX JUIsI OCBOCHMS JAWUCLUIUIMHBI, BKIIOYas
npodeccuoHanbHble 0a3bl JaHHBIX U UHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

. MarepuanbHO-TeXHUYECKas 0a3a, HEOOXOoMMas JJIsI OCYIIECTBICHHUsI 00pa30BaTEILHOTO

mpornecca o JUCIUIINHE



1. IlepeyeHb MIaHNPYeMBIX Pe3yJIbTATOB 00y4eHNs MO JUCIUIIHHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPaMHU A0CTHKEHHSA

KOMIIeTeHIN I

ITo nToram ocBOCHUS JUCHUITIIMHBI O6y‘l€ll-0H.IHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

oOyueHusI:
Kareropus ®opmupyemas Kon u nanmenoBanue Pe3yabTaThl 00y4eHus 1o
(rpynmna) KoMIeTeHuus (¢ HHIUKATOpPA JMCUMILINHE
KOMHeTeHIlI/Iﬁ YKa3aHUeM K()Ha) JOCTHUKECHUSA
(le/l HaJINIYUHU KOMIIETCHIINHU
OIIK)
Teopemuueckue u | OIIK-2. Cnocoben OIIK-2.1. Obnadaem 3uamo cywecmesyowue
npakmuieckue ucnonv3osamo u gynoamenmanohvimu Mamemamuyeckue Memoobvl u
0CHOBbL aoanmuposamo
. P Shanuamu no cucmemvl RPOSPAMMUPOBAHUSL
npOdJECCl/lOHCUZbHOU cyulecmeyroujue cyuwecmeyrouum J 6
deﬂmeﬂbnocmu mamemamudecKkue mamemamudeckum memooam JIA paspabomyu u peanusayuu

Memoobl U cucmembl
npocpamMmuposanus Osl
paspabomxu u
peanu3ayuu aneopummos
peuienust NPUKIAOHbIX
3a0au

u cucmemam
NPOSPAMMUPOBAHUSL OIS
paspabomku u peanuzayuu
aAneopUMMO8 peuieHus
NPUKIAOHBIX 3a0a.

aneopummos peuenus
NPUKTIAOHBIX 3a0a.

OIIK-2.2. Ymeem
UCNONb306aMb annapam
CYWecmayoumux
Mamemamuyeckux memooos u
cucmem NPOZPAMMUPOBAHUSL
01 paspabomku u
peanuzayuu arzopummos
peuieHusi NPUKIAOHbIX 3a0ay 8
npogeccuonanbHoll
deamenbHOCMU.

Ymemw ucnonvzoseams annapam
cywjecmeyouux
MamemMamuiecKux Memooos u
cucmem nPOPAMMUPOBAHU
011 paspabomku u peanuzayuu
aneopumMOos peuieHus
NPUKIAOHBIX 340aY 8
npogeccuoHanbHoU
deamensHOCmU.

OIIK-2.3. Umeem nasvlku
NpUMEHEeHUs. annapama
CYUWecmeyoumux
MaAmemMamu4eckux Memooos u
cucmem npo2pamMmupOsaHusl
01 paspabomku u
peanuzayuu aneopummos npu
pelieHUr KOHKPEemHbIX 3a0ay.

Brademwv cnocobrnocmoto
npumMeHeHus annapama
cyujecmeyrouux
MamemamuiecKux Memooos u
cucmem RPOPAMMUPOBAHUS
011 pazpabomku u pearuzayuu
aneopumMOos npu peuteHuu
KOHKPEMHbIX 3a0ay.

IIK-3. Cnocoben
UCHONIb306AMb OCHOGHbIE
KOHYenmyaibHvle
NOJI0JiCeHUs
DYHKYUOHATLHORO,
J102U4ecKo20, 00beKMHO-
OPUEHMUPOBAHHO20 U
BU3YANLHO20
HanpaeneHuil
nPoSPamMmMupoBans,
Memoowl, cnocobwl U
cpedcmea pazpabomru
npo2pamm 6 pamKax
9MuUX HanpasIeHul

ITIK-3.1. 3naem ocnoenvie
KOHYEeNnmyaibHble NOJLONCEHUS.
@yHKyuonanvHoz0,
N02U4ecKo20, 00beKMHO-
OPUEHMUPOBAHHO20 U
BU3VANBLHO20 HANPABTICHUTL

3naem ocnognule
KOHYENmyaibHble NON0IHCEHUS
@yuryuonanbHozo,
Jl02u1ecko20, 06beKMmHo-
OPUEHMUPOBAHHO20 U
BU3YANLHO20 HANPABIEHUTL

npocpAMMUPOBAHUS,
Memoowbl, cnocobbl u npOSPAMMUPOBAHUS, MEMOObI,
cpeocmaa pazpabomku cnocobwl u cpeocmsa
NpOSpaMM 6 pAMKAX Smux paspabomxu npozpamm 8
hanpasienuu. PAMKAX dMUX HANPasieHull.
IIK-3.2. Ymeem Ymeem npoepammuposams 6
npozspammuposams 6 pamMKax | pauxax QYHKYUOHAILHOZO,
Pyrryuotansiozo, JI02UYECK020, 00BEKMHO-

J02UUecKo20, 00beKMHO-
OPUEHMUPOBAHHO20 U
8U3YANLHO20 HANPABLEHULL
NnpoSpPAMMUPOBAHUSL.

OpUEHMUPOBAHHO20 U
BU3VATILHO20 HANPABTIEHUU
npozpamMmupoSaHusl.




IIK-3.3. Umeem
npaKmu4eckuti onvim
paspabomku npocpamm 6
PAMKax QYYHKYUOHAIbHOZO,
J02UYECK020, 00bEeKMHO-
OPUEHMUPOBAHHO20 U
BUZYAILHO20 HANPABLEHUT
npoSpPAMMUPOBAHUSL.

Hmeem npaxmuueckuii onvim
paspabomku npocpamm 6
PAMKAX (PYHKYUOHAbHOZ0,
JI02UYECK020, 00bEeKmHo-
OPUEHMUPOBAHHOZ0 U
BU3VANILHO20 HANPABICHUU
npoSPAMMUPOBAHUSL.

IIK-4. Cnocoben
UCNONIL3068AMb
coepeMmeHHble Memoobl
paspabomku u
peanu3ayuu KOHKpemHuix
aneopummos
Mamemamuyeckux
Mmooeneil Ha basze s3bIK08
nPOSPaAMMUPOBANUS U
naxkemoe NPUKIAOHbIX
npozpamm
MOOENUPOBaHUs

IIK-4.1. 3naem cospemennvlie
Memoovl paspabomxu u
peanuzayuu aneopummos
Mamemamuyeckux mooenet
Ha 6a3ze s13bIK06 U NAKEMO8
NPUKIAOHBIX NPOSPAMM
MOOEUPOBAHUSL.

3naem cospemennvie Memoowl
paspabomxu u peanuzayuu
An2OpUMMO8 MAMEMAMUYECKUX
Mooerell Ha basze A3bIK08 U
nakemos NPUKIAOHbIX
NPOSPAMM MOOETUPOBAHUSL.

1IK-4.2. Ymeem
paspabamuieams u
Peanu306bi6amy AicoOpUmmbl
Mamemamuyeckux mooeiet
Ha 6a3ze s13bIKO6 U NAKEMO8
NPUKIAOHBIX NPOSPAMM
MOOenUpOBaHUsL.

Ymeem paspabamuvieamo u
Peanu308v18ams a120pUmMMmbol
Mamemamuieckux mooeneil Ha
base A3bIKOS U NAKEMO8
NPUKTAOHBIX NPOSPAMM
MOOenUPoBaHuUs.

1IK-4.3. Umeem
NPAKMuyecKuil Onvim
paspabomku u peanuzayuu
aneopummos ux Ha 6aze
A3BIKOB U NAKEMO8
NPUKTIAOHBIX NPOSPAMM
MOOENUPOBAHUSL.

Hmeem npaxmuyeckuii onvim
paspabomku u peanusayuu
aneopummos ux Ha 6ase A3bIK08
U NaKemos NPUKIAOHbIX
NpPOSPAMM MOOENUPOBAHUS.

2. Heap 1 MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucuummna «IIporpammupoBanue. [Ipaktukym» siBisiercst paKyabTaTUBHOW JUCIUTUIAHOM.

Jucuunnuna uzydaercs Ha 3-eM u 4-oM Kypce B 1-oM u 2-0M cemecTpax.

[{enu n3yueHus: IUCUUIUIMHBL: 3HAKOMCTBO C BO3MOKHOCTSIMH SI3bIKa porpaMMmupoBanust Python,
HampaBJICHUSMU €ro NPUMEHEHUS: HaydHble pacyeThl, MAlIMHHOE OOydeHHe, aHajlu3 JaHHBIX U
BU3yaJIu3alus u T.1.

Jlis OCBOEHMSI TUCLIUIIMHBI HEOOX0AMMBI KOMIIETEHIIUH, c(DOPMUPOBAHHBIE B paMKaX W3Yy4eHUS
CIIEAYIOIMX JTUCHUIUIMH: anredpa W TIeoMeTpHsi, MaTeMaTW4YecKui aHainus3, auddepeHnnaabHble
YPaBHEHHUs, TEOpHUs BEPOSATHOCTEH M  MaTeMaTudecKas CTaTUCTHKA, S3BIKW M METOJBI
MIPOrpaMMHUPOBAHHUSL.

3. Conepxanue padoueil nporpaMmbl (00beM TMCUMILUIMHBI, TUNBI U BUJbI YUeOHBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMOCTOSATeIbHOI padoThl 00y4aAKIIMXCS)

Copneprxanue paboueil mporpammsl npejacranieHo B [Tpunoxennn Ne 1.



4. DoHJ 01IEHOYHBIX CpEaCTB IO TUCHUIIJIUHE

4.1. IlepeyeHb KOMIETEHI[HIT U MHAUKATOPOB JIOCTUKEHUSI KOMIIETEHIHH ¢ YKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIIAaHUPOBAHHBIX Pe3yJIbTATOB 00y4eHHsl 110 JUCIUILJIMHE.
OnucaHue KpUTepUeB U MIKAJ OLlEHNBAHUS Pe3yJIbTATOB 00yUeHHs M0 JUCIHUILINHE.

Kon u dpopmymupoka xkommerennuu: OIIK-2. CriocobGeH ucnosipb30BaTh U aIalTUPOBATH
CYIIECTBYIOIIME MaTEMaTHYECKHUE METOJbI M CHUCTEMBbl MPOTPAMMHPOBAHUS ISl Pa3pabOTKH U
pealn3aiuy aaropuTMOB PEUICHHS MPUKIAAHBIX 3a/1a4.

Koa n Pe3yabTarhl Kputepuu orieHnBaHus pe3yiabTaToB OOyUEeHHs
HaUMEHOBaHHe 00yuyeHus 1o
HMHIUKATOpPA JUCHUIINHE
AOCTHKEHUSA «HezautreHo» «3ayTeHO»
KOMIIeTeHINH
OIIK-2.1. Obnadaem Bnamo cywecmeyiowjue ®parmMeHTapHBIE CdopmupoBaHHEIE, HO
dynoamenmanvHbiMu MameMamuLecKue IPEICTaBIEHHUS O CoziepIKale BO3MOKHO
SHAHUAMU 1O MEMOObL 1 CUCTEMbL CYIIECTBYIOLIHE OTZENbHBIE TPOOEIIBI
cyuiecmeyromum MaTeMaTHYCCKHUEC MECTOAbI U MpeaACTaBJICHUA O
MamemMamuyecKum NPOPAMMUPOSAHUA OTA | (ycrenyy MIPOrpaMMHPOBAHUS CYIIECTBYIOIIHE
memodam u cucmemamn | Pazpadomxu u JUTS pa3paboTKK U pean3aiuu MaTeMaTHYECKHE METOBI U
npocpamMmuposanus peanusayuu AJITOPUTMOB PELICHUS CUCTEMBI IIPOIPaMMUPOBAHUS
0 pazpabomku u aneopummos peueHus MIPUKJIAHBIX 3a/1a4. JUI pa3paboTKH U peann3aluu
peanuzayuu I’lpuK/la()Hle 3a0auy. AJITOPUTMOB PEIICHUA
an2opummos pewenus NPUKIIaJHBIX 33/1a4.

NPUKIAOHBIX 3A00Y.

OIIK-2.2. Ymeem

Ymemw ucnonvzosameo

®parMeHTapHbIC YMEHUS

B nenom ycnenisoe,

UCNONBb306ANMb annapam HCIIOJIB30BaTh ammapar CUCTEMAaTUYECKOE, HO
annapam Cywecmeyiouux CYIIECTBYIOILINX BO3MOXKHO COZEpIKallee
CyUecmeyoumux eI CKI MaTEMaTUYCCKUX METOIOB U OTJIeNbHBIE POOETIHl YMEHHE
MAMemMamudeckux CUCTEM NPOrpaMMUPOBAHUS /I | UCIIOJIL30BATh amnmapar
Memodoe u cucmem Memo0os u cucmem pa3paboTKU U peanu3anin CYLIECTBYIOLINX
npocpamMmuposanus npopamMmuposanus ons AITOPUTMOB PCIICHU MaTEeMaTHICCKUX METOJIOB B
N5l pa3pabomxu u paspabomku u MPUKJIAAHBIX 3a1a4 B CHUCTEM MPOrpaMMUPOBAHUS
peanuzayuu peanuzayuu npodeccHoHaTbHOM TS pa3pabOTKH U peann3anui
an2opUmMO8 pewenus | quoopummos pewenus JIEATEIbHOCTH. aJTOPUTMOB PELICHUS
NPUKIAOHBIX 3a0aqv6 NPUKIGOHbIX 3000 & MPUKJIaJHBIX 3az[aqu
npogheccuoHanbHoU . npoQeCCHOHATBHOM
OesimenbHOCmU. npopeccuonaronoi JIeSAITEIbHOCTH.
dessmenbHOCmU.
OIIK-2.3. Umeem Bradems ®parmeHTapHOE BllaJIeHHUE B nenom ycnenrHoe,
HaBbIKU NPUMEHEHUs CHOCOBHOCbIO COCOOHOCTHIO TIPUMEHEHHS CUCTEMAaTUYECKOE, HO

annapama
CYWecmayoumux
MAMeMamuyeckux
Memooos u cucmem
NPOSPAMMUPOBANUS
N5l pa3pabomxu u
peanuzayuu
aneopummos npu
peuenun KOHKPemHuix
3a0au.

NpUMEHeHUsl annapama
CYWecmayoumux
MAMeMamuyeckux
Memooos u cucmem
NPOSPAMMUPOBANUSL OISl
paspabomiu u
peanuzayuu
aneopummos npu
peuenun KOHKPEemHulx
3a0au.

anmnapaTa CyIecTBYIOIINX
MaTeMaTHYECKUX METO/IOB U
CHCTEM IPOIPaMMHUPOBAHUS IS
pa3paboTKu U peanu3annu
ITOPUTMOB IPU PEIICHUHN
KOHKPETHBIX 3a/ad.

BO3MOJXKHO COZIepIKaIiee
OT/IENbHBIE TPOOEITBI
MPUMEHEHHE CIIOCOOHOCTH
MIPUMEHEHHUS anmnapara
CYIIECTBYIOIIMX
MaTeMaTH4YCCKUX METO0B U
CHCTEM ITPOrPaMMUPOBAHUS
JUTSE pa3paboTKU U pean3auu
aJITOPUTMOB IIPHU PELIECHUA
KOHKPETHBIX 3a1a4.




Konx u ¢QopmynupoBka KOMIETEHIUU:

IIK-3.

Cnoco0eH HCIOIb30BaTh OCHOBHBIC

KOHIIETITyaJIbHbIC TOJO0XKEHUS (PYHKIIMOHAIBHOTO, JIOTHYECKOT0, 0OBEKTHO-OPUEHTUPOBAHHOTO U
BHU3YyaJbHOTO HAIpaBICHUNH MPOTrPpaMMUPOBAHMS, METOAbI, CHOCOOBI M CpEeACTBa pa3pabOTKH
IIPOrpaMM B paMKax 3TUX HaIlpaBJICHUN

Kon n Pe3yabTaThsl Kpurepuu ornieHUBaHUS PE3yIbTaTOB 00yUCHUS
HaAanuMEHOBaHHue oﬁyqenml mo
HHAUKATOpAa AUCHUIIJINHE
AOCTHIKEHH ST «He3aureno» «3auTeHO»
KOMIIETCHIIUU
IIK-3.1. 3naem 3naem oCcHOGHbBIE ®parmeHTapHbIe CdopmupoBaHHEIE, HO
OCHOBHbIE Konyenmyanvhvie MPEJICTaBICHUS 00 OCHOBHBIX coJiepaKalue BO3MOXKHO
KOHYenmyaibHble NONOCCHS KOHIENTYAJIBHBIX MMOJIOKEHUIX OTJICIBHBIC MTPOOCITBI
N0J109iCeHUS (hYHKIIMOHAIBHOTO, TpeaCcTaBIeHU 00 OCHOBHBIX
d)y}-u(uuonajzbyozo, d)y HKYUOHATBHOCO, JIOTUYECKOTIO, 00BEKTHO- KOHIEIITYyaJIbHBIX
02UUecKko2o, JlocutecKoco, OPHEHTHPOBAHHOTO H MTOJIOKEHMSX
0bvexmHo- 0bvexmHo- BU3YaJbHOI'O HAIIPABJICHUI (YHKIMOHAIBHOTO,
OPUEHMUPOBAHHO20 U OpUEHMUPOBAHHO20 U MIporpaMMHUpPOBaHUs, METOAAX, JIOTHYECKOr0, 00BEKTHO-
BU3YATILHO20 BU3YANLHO20 crocobax u cpeAcTBax OPUEHTUPOBAHHOI'O U
Hanpae/ze}-[uﬁ HanpaeﬂeHuL? pa3pa60TKH IporpamMm B 5 BU3YaJIbHOT'O HaHpaBHeHI/Iﬁ
npocpAMMUPOBAHUS, P —— paMKax 3TUX HaIpaBJICHUM. MIpOrpaMMUPOBAHUsL, METOJAX,
Memoowl, cnocoowl u criocobax ¥ CpeacTBax
cpedcmea paspabomku Memodet, cnocobel u pa3paboTKy IporpaMm B

npoSpamm 6 pamkax
IMUX HANPABIEHUL.

cpedcmea paspabomku
npocpaAMM 6 PAMKAX
IMUX HANPABGTEHUIL.

paMKax 3THUX HallpaBJICHUM.

IIK-3.2. Ymeem Vueem ®parMeHTapHbIe YMEHUS B uenom ycneuHoe,
nPOSPAMMUPOBAIND 6 npoSpaMMUPOGamb 6 MPOrpaMMHPOBAaTh B paMKax CHCTEMAaTHYECKOE, HO
PamMKax o (yHKIIMOHAJIBHOTO, BO3MOXKHO COJEpIKallee
@yHKyuoHabHo20, dynONaABHOZ0 JIOTUYECKOro, 00bEKTHO- OTJeNbHBIC TPOOEIBl YMEHUE
J102UYeCKo2o, ’ OPHUCHTHUPOBAHHOT'O U MporpaMMHUPOBATH B paMKax
06veKkmno- N02UECKO20, OOBEKMHO- | By3yanpLHOTO HAPABICHHIT (GYHKIMOHAIBHOTO,
OPUEHMUPOBAHHO20 U OPUEHMUDOEAHRO20 U IIPOrpaMMUPOBAHMUS. JIOTUYECKOT0, 0OBEKTHO-
8U3YATLHO20 8U3YATLHO20 OpPUEHTUPOBAHHOTO U
HanpaeneHuil Hanpaenenui BH3YaJIbHOTO HalpaBJICHUH
npocpamMmupoSaHus. NPOPAMMUPOSAHU. MIPOrpaMMHPOBAHMUSL.
[IK-3.3. Umeem Hmeem npaxmuyeckuii ®parmMeHTapHOE BiIaJCHHUE B uenom ycneuHoe,
npakmuqecxuﬁ onblm onvim pa3pa60m1<u CITIOCOOHOCTHIO pa3pa60TKH CUCTEMATHUYCCKOEC, HO
pagpa60m;<u npoSpaMM 6 pamKax IporpaMm B paMKax BO3MOJKHO COZEpIKaIice
npoSpaMM 6 PamMKax (hyHKIIMOHATIBHOTO, OTJeNbHBIC TPOOEITHI
@yHKYUOHALHOZO, PyHKYUOHATLHOZO, JIOTHYECKOT0, 0OBEKTHO- IPUMEHEHHE CTIOCOOHOCTH
JN02UYecKozo, focuneckozo, OPHEHTHPOBAHHOTO U Ppa3spaboTKK NpOrpaMM B
0b6vekmHo- 0bvexmHo- BU3YaJIbHOT'O HAIIPABJICHUN pamKax (yHKIHOHAIBHOTO,
OPUEHMUPOBAHHO20 U OPUEHMUPOBAHHO20 U IPOrpaMMHUPOBAHMI. JIOTHYECKOT0, 0OBEKTHO-
6U3YATLHO20 6U3YATLHO20 OpPUEHTUPOBAHHOTO U
HanpagneHutl nanpaenenuil BH3YaJIbHOTO HalpaBJICHUH
npocpamMmupoSaHus. MIPOrpaMMHPOBAHMUSL.

npocpamMmupo8aHusl.




Kon u popmynuposka komrnerennun: [1K-4. CtocobeH ucmnonbp30BaTh COBPEMEHHBIE METO/IbI
pa3paboTKu M pean3aluid KOHKPETHBIX alrOPUTMOB MAaTEMaTHYECKUX Mojeneil Ha 0asze s3BIKOB
MPOrpaMMHUPOBAHUS U MTAKETOB MPUKIIAJAHBIX TPOTPAMM MOJIETUPOBAHUSI.

Koa n Pe3ynabTaThl Kpurtepun onieHuBaHus pe3yabTaToOB 00ydeHUs
HaAauMEHOBaHUE oﬁyqe}mﬂ nmo
HHIAUKAaTOpa JUCHUIITINHE
TOCTUKEHUS «Hezaureno» «3auTeHo»
KOMIIETCHIIUN
IIK-4.1. 3naem 3naem cospemennvie ®parMeHTapHbIe Cdopmuposanmubre, HO
COBpeMeHHble Memoobl Memoowl pa3pa60mi<u u MPEACTABICHUA O COBPEMEHHBIX | COACPIKAIINE BO3MOXHO
paspabomxu u peamssau MeTOAax pa3paboTKu U OTJIENBHBIC TIPOOEITBI
peanuzayuu peanu3aiyy aIropuTMOB MPEICTABICHUS O
anzopummos areopummos MaTeMaTHYECKUX MOJICIICH Ha COBPEMEHHBIX METO/1aX
Mamemamuyeckux MAmMEMAmuiecrux 0ase SI3BIKOB U MTAKETOB pa3pabOTKH U peann3aiuu

Mooeell Ha base
SA3bIKOG U NAKENO8

Mooenetl Ha basze s3bIK08
U nAKemos NPUKIAOHbIX

MPUKIaAHBIX TPOTrpaMM
MOICIUPOBAHUS.

aITOPUTMOB MaTEMATUYECKUX
MoJeaeH Ha 0a3e S3BIKOB U

NPUKTAOHBIX npozpamm TTaKETOB MPUKJIATHBIX
npozpamm MOOenUposanus. TIpOrpaMM MOJAEIINPOBaHUS.
MOOenUpOBaHUsl.

IIK-4.2. Ymeem Vieem ®parmMeHTapHbIE YMEHUS B nenom ycnenisoe,

paspabamuieams u
peanuzospisams
aneopummol
Mamemamu4eckux
Mooenell Ha baze
A3bIKOS U NAKEMO8

paspabamvieamo u
peanuzosuleans
aneopummbol
MaAmemamuyeckux
Mooerell Ha basze s13bIK08

pa3pabaThiBaTh U
peaJ'H/I3OBbIBaTI> aJIFOpI/ITMbI
MaTeMaTHUYECKUX MOJIeNICH Ha
0a3e SA3BIKOB U ITAKETOB
TIPUKJIaTHBIX TIPOTPaMM
MOJICITUPOBAHUSI.

CHCTEeMaTH4YeCcKoe, HO
BO3MOXHO COZEprKaliee
OTJeNbHBIC TPOOEIBl YMEHUE
paspabateiBaTh U
peann30BHIBATH AITOPUTMBI
MaTeMaTHYECKUX MOJIENICH Ha

NPUKIAOHBIX U NaKkemos NPUKIAOHbIX 0a3e A3BIKOB M [TAKETOB
npozpamm npoapamm TIPUKIIATHBIX IPOTPaMM
MOOenuposanusl. MOOenuposanus. MOJICITUPOBAHUS.
TIK-4.3. Hueem Hmeem npakmuyeckuii dparmeHTapHOE BIAJCHHIE B nenom ycnemiHoe,

NPAKMUYECKULL Onblm
paspabomku u
peanuzayuu
AN2OPUMMO8 UX Ha
basze s3bIK08 U
NAaKemo8 NPUKIAOHbIX
npocpamm
MOOenuposanusl.

onvim paspadomxu u
peanuzayuu
aneopummos ux Ha 6aze
A3BIKOG U NAKEMO8
NPUKTAOHBIX NPOSPAMM
MOOeUpOBanuUsl.

CHOCOOHOCTBIO Pa3paboTKU U
peanu3alyy aropuTMOB MX Ha
6ase A3bIKOB U NAKETOB
MIPUKIIAJHBIX IPOrPaMM
MOICITUPOBAHHSI.

CHCTEMaTHYeCcKoe, HO
BO3MOXKHO coJieprKaliee
OTJeNbHBIC TPOOEITBI
IPUMEHEHHE CTIOCOOHOCTH
pa3paboTKH U peanu3alum
aNTOPUTMOB KX Ha 0aze
SI3BIKOB U [TAKETOB
NPUKIIAIHBIX IPOrpaMM

MOACJINPOBAHUSA.




4.2. TunoBbie KOHTPOJIbHbIE 3aJaHUS HJIU HHbIE MAaTEPUAJIbI, HEOOXOIMMBIE JIJIsS OLleHUBAHUSA
pe3yJbTaToB 00yUeHHsl 0 JUCHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTeJbHOMI
nporpaMMe HHIHMKATOPAMH JTOCTHKeHUsI KoMneTeHnuii. MeToanueckue MaTtepuasbl,
onpeesiomme Npoueaypbl OleHMBAHUS Pe3yJbTATOB 00yUeHHs 0 JUCHHUILINHE.

Kox m nanmenoBanue
HHIUKATOPA JO0CTUKEHNS
KOMIIETeHITUH

Pe3yabTaTrhl 00yyeHus mo
AMCUOMILINHE

OueHo4YHbIE CpecTBA

OIIK-2.1. Obnaoaem
DyHOaAMEHMAbHBIMU 3HAHUSMU 1O
CYWecmayowum MamemMamuieckum
MEMoOam u cucmemam
nPOSPaAMMUPOBanus Oisi pazpabomku
U peanu3ayuu aneopummos peuLeHus.
NPUKIAOHBIX 3a0a.

3namo cywecmsyowue
Mmamemamuieckue Memoobvl U
cucmemvl RPOSPAMMUPOBAHUSL OJisL
paspabomxu u pearuzayuu
An2OPUMMO8 PeueHus: NPUKIAOHbIX
3a0au.

IIK-3.1. 3naem ocnosnvie
KOHYENmyaibHble NON0ICEHUS
DYHKYUOHATLHO20, T02UHECKO20,
06bEKMHO-0PUEHMUPOBAHHO20 U
BU3VANLHO20 HANPABTIEHUT
NPOSPaAMMUPOBAHUS, MEMOOUL,
cnocobwl u cpedcmea paspabomxu
NpOSPaAMM 8 PAMKAX IMUX
HanpaeieHu.

3naem ocroguble KOHYenmyanbhble
NOA0HCEHUS. PYHKYUOHANLHOZO,
JNO2UHECKO20, 0ObEKMHO-
OPUEHMUPOBAHHO20 U BU3YATILHO2O
HanpaeieHuil NPOSPaAMMUPOBAHUS,
Memoobl, cnocobwl u cpedcmed
Paspabomu npospamm 6 pamKax
IMUX HANPABTEHUIL.

1IK-4.1. 3naem cospemennvle
Memoobl paspabomxu u pearuzayuu
aneopummos Mamemamuyeckux
Modeneti Ha ba3ze A3bIKO8 U NAKEMOs
NPUKIAOHBIX NPOSPAMM
MOOeNUPOBAHUSL.

3naem cospemennvie Memoool
paspabomru u peanuzayuu
aneopummos MamemamuiecKux
MoOeell Ha base s13b1K08 U NAKemos
NPUKTIAOHBIX NRPOSPAMM
MOOenUpoBanus.

WHauBuayanbHbIN, TPYHIIIOBOM
OIIpOC;
KOHTpOJIbHasl paboTa, codeceioBaHue

OIIK-2.2. Ymeem ucnonv3osams
annapam cyuecmeyioujux
Mamemamuyeckux Memooos u
cucmem npocpaAMMUPOB8aHUs 0is
paspabomxu u pearuzayuu
anzopummos peueHus NPUKIAOHbIX
3a0a4 8 npogheccuoHarbHo
oesmenbHOCmu.

Ymemo ucnonvzosams annapam
CYWeCmBYIOUWUX MAMEMAMUYECKUX
Memooos u cucmem
NPOSPAMMUPOBANUs OISt pA3PAOOMKU
U peanu3ayuy areopummos peueHus
NPUKIAOHBIX 300a4 8
npogheccuoHanbHOU OesimenbHOCHU.

1IK-3.2. Ymeem npoepammuposams
6 PAMKAX (PYHKYUOHAbHOZO,
J102UHecK020, 00beKMHO-
OPUEHMUPOBAHHOZ0 U BU3YATLHO2O0
HAanpagneHuti npocpammupo8anus.

Ymeem npoepammuposame 6 pamxax
@DYHKYUOHALHO20, 102UYECKO20,
00beKMHO-0PUEHMUPOBAHHO20 U
BU3YAILHO20 HANPABLEHULL
npocpamMmMUupo8aHusl.

1IK-4.2. Ymeem paspabamvigams u
Peanuz06vi6ams ai2oOpUmmbl
mamemamuyeckux mooenell Ha base
A3bIKOG U NAKEMO8 NPUKIAOHbIX
nPOSPaAMM MOOETUPOBAHUSL.

Ymeem paspabameisamo u
Peanu308ul8ams aicopummol
Mamemamuueckux mooeell Ha basze
A3BIKOG U NAKENO8 NPUKIAOHBIX
NPOSPAMM MOOCTUPOBAHUSL.

WHauBuayanbHbIN, TPYHIIIOBOM
orpoc; 1abopaTopHEIE PaboTHI,
cobecemoBanne

OIIK-2.3. Umeem naswvixu
npumeHenus. annapama
CYWecmeyouux Mamemamuyeckux
Memoooe u cucmem
NpoSPAMMUPOBAHUS 01 Ppa3paAbOmKU
U peanuzayuu areopummos npu
PpelieHuU KOHKPEemHbIX 3a0au.

Braoemw cnocobrocmuro npumenenus
annapama cyujecmeyrouux
MamemMamuyecKux Memooos u
cucmem nPoOZPAMMUPOSAHU OIAL
paspabomxu u peanusayuu
AneopumMMO8 npu peuteHuu
KOHKDEMHbIX 3a0aH.

[IpakTHdeckoe 3anaHue,
PI'P;
SK3aMEH




1IK-3.3. Hmeem npaxmuueckuti
onwim pazpabomxu npozpamm 6
pamKax QyHKYuoHanbHO20,
J02U4ecko20, 00beKmHo-
OPUEHMUPOBAHHO20 U BU3YATILHO20
HAanpaeneHuti npoepamMmupoSanus.

npocpamMmupo8aHusl.

Hmeem npaxmuuecxuil onvim
Paspabomxu npocpamm 6 pamKax
DYHKYUOHAIbHO20, 102UYECK020,
00bEKMHO-0PUESHMUPOBAHHO20 U
BUZYAILHO20 HANPABLEHUT

1IK-4.3. Hmeem npaxmuyeckuii
onwim pazpabomKu u pearu3ayuu
AN2OPUMMOB UX Ha 6a3e s13bIKO8 U
NAaKemog NPUKIAOHbIX HPOSPAMM
MOOeNUPOBAHUSL.

MOOenuposanus.

Hmeem npaxmuyeckuii onvim
paspabomku u peanuzayuu
aneopumMOog ux Ha 6ase A3bIK0G U
nakemos NPUKIAOHbIX NPOSPAMM

KputepusmMu oleHUBaHUS TIPU MOOYIbHO-PEUMUH20801U cucmeme SBISAIOTCS 0auibl, KOTOpBIE
BBICTABJISIIOTCS TPENOJaBaTeIeM 3a BU/BI ICATEILHOCTH (OLIEHOYHBIE CPEJICTBA) 110 UTOTAM M3YUCHHS
Moayned (pa3aesioB NUCUUIUIMHBI), IEPEYUCICHHBIX B PEUTUHT-IUIaHE TUCHUILIUHBI (011 IK3amMeHa:
TEKyIIUi KOHTpoidb — MakcumyM 40 Oamno; pyOexHbIi KOHTpoidb — MakcumyM 30 0amios,
MOOIIPUTEIbHBIE 0alIbl — MakcuMyM 10; 015 3auema: TEKyIui KOHTPOJIb — MakKCUMyM 50 0aiuios;
PYOEKHBIN KOHTPOJIb — MakcuMyM 50 0aiioB, HOOIIPHUTENbHBIE OayTbl — MakcumyM 10).

[IIxamnp!1 orleHUBaHUA:
(01 9K3aMeHa:

oT 45 10 59 6anIoB — «yAOBIETBOPUTEIHLHO;

ot 60 110 79 6aJIOB — «XOPOIIOY;
oT 80 0aJUI0B — «OTJINYHOY.

015 3ayema.

3auTeHo — oT 60 10 110 peiTrHTOBBIX O0amuIoB (BKIH0OYas 10 mOOUpUTEIbHBIX OAJIIIOB),

He 3auTeHO — OT 0 710 59 peUTUHTOBBIX OAJIIOB).

PedATHHI-IJIaH AU CHUIIINHBI

IIpoepavimuposanue. Ilpakmuxym

(Hazearue OUCYUNIUHBL CONLACHO paboyemy Y4eOHOMY NIaHY)
01.03.02 IIpuxnadnas mamemamuxa u un@opmamuka

HaIpaBJICHHUEC TOATOTOBKHU

Kypc 3 , CEMECTp

1(5)

Buabl yueOHoil 1eATEIbHOCTH
CTYJICHTOB

bamn 3a
KOHKPETHOE
3aJaHue

Yucno
3aJaHIH
3a
CEMECTP

baner

MunumaneHblii | MakcuMadbHBIN

S3BIK  HpOrpaMMHUpPOBAHUSA
BCTPOCHHBIE TUIIBI JAHHBIX.

VYcnoBuelil oneparop B Python.

Moayas 1.

Python.  Cunrakcuc  s3bIka,

Texkymuii KOHTPOJIb

1. AynuropHas pabota
(MHIUBH Yy IbHBIN, FPYNIIOBON
ompoc; cobeceroBaHNe)

20

2. TecToBBIN KOHTPOJIb

Py0exHbIi KOHTPOJIb

1. 3aueTHble 1a00OpaTOpHBbIE PaOOTHI 10

20

Hukiet B Python.

Moayas 2.




Cnucku, KOPTEXKH, CII0BapH.

@ynxkiun B Python. bubanorexa NumPy.

Texkymuii KOHTPOJIb

1. Aynuropnas pabota
(MHIMBU Ty aTIbHBIN, TPYIIIOBOM 5 6 30
onpoc; codece0BaHne)

2. TecToBbIil KOHTPOJb

Py0e:xHblii KOHTPOJIb

1. 3aueTHbIe TAOOpPATOPHBIE PAOOTHI 10 3 30

HoompureabHbie 0AJTBI

1. CtyneHueckasi OIuMIIMaaa Wi 10 1 0 10
KOHKYpC pedepaToB

2. [lyOnukanust cratei

3. Pabota co mKoJIbHUKaMU
(Kpy»OK, KOHKYPCBI, OJTMMIIHA/IbI)

IHHocemaemocTh (0a/1/1b1 BBIYMTAKTCH U3 001l CyMMbI HA0paHHBIX 0aJ1J10B)

1. Ilocemenue ITEKIIMOHHBIX 0 -6
3aHSATHI

2. IMocernieHue MPaKTHUECKUX

(ceMuHapcKux, 1a00PATOPHBIX 0 -10
3aHATHI)

HUTOroBblii KOHTPOJIb

1. 3auet (quddepeHpoBaHHBIN

3a4er)
2. DK3aMeH
PeliTUHr-IJIaH JUCHUILINHBI
IIpoepammuposanue. Ilpaxmuxym
(HazeaHue OUCYUNIUHBL CONACHO paboyemy Y4eOHOMY NIaHy)
HaIpaBJIeHUE TIOATOTOBKU 01.03.02 Ilpuxnaounas mamemamuxa u uHgpopmamuxa
Kypc 3 , CEMECTp 2(6)
Buabl yueOHoii 1eATEIbHOCTH bamt 3a Yucio bannnr
CTYJAEHTOB KOHKDETHOE | 3aJaHHi " v
ya P A MunuManbHbIi | MakcCUMaTbHBIN
3a7aHne 3a
CEMECTP

Mogayas 1.
Pabora ¢ ¢aitnamu B Python.

bubnnoreka SymPy. JluddepenuupoBanue, MHTErpUpOBaHUE,
BBIUHCIICHHE IIPENIETIOB. Pemenne OOBIKHOBEHHBIX
g depeHInaTbHBIX YPaBHEHHI.

Tekymmii KOHTPOJIb

1. AynutopHas pabota
(MHAUBHAYATBHBIHA, TPYIIIIOBOM 5 4 20
ompoc; cobeceoBaHNe)

2. TecToBBIN KOHTPOJIb




Py0exHbIi KOHTPOJIb
1. 3aueTHbIC TAOOpPATOPHBIE PAOOTHI 10 2 20
Monyas 2.
Hayunas rpajuka B Python. bubmmorexa matplotlib. Pyplot.
OcHoBHble rpaduueckue komanabl. [loctpoenne rpadukoB 0 60
(GYHKIUH B pa3IMYHBIX CUCTEMaX KOOPIUHAT.
bubmuorexka SciPy.integrate. UYucneHHoe WHTErpUpOBaHUE.
UYucnennoe pewenue OY.
Texkymuii KOHTPOJIb
1. Aynuropnas pabota
(MHAMBUYaTbHBIN, TPYIITIIOBOM 5 6 30
onpoc; codbece0BaHNe)
2. TectoBbIil KOHTPOIB
Py0e:xHblii KOHTPOJIb
1. 3aueTHble TabopaTOpHBIE PAOOTHI 10 3 30
IoompureabHbie 0AJIIBI
1. CtyneHueckas OJIMMITHAIA W 10 1 0 10
KOHKYpC pedeparoB
2. [lybnukanus craTeit
3. Pabora co mikoibHUKaMH
(Kpy»OK, KOHKYPCBI, OJTMMIIHA/IbI)
ITocemaemocTs (0271161 BHIYUTAIOTCS U3 001el CyMMBbI HAOPaHHBIX 0aJ1J10B)
3. IlocenieHue NEKIUOHHBIX 0 -6
3aHATHI
4. TloceweHne MpakTUYECKUX
(ceMHuHapcKuXx, 1a00PATOPHBIX 0 -10
3aHATHN)
HTOroBblii KOHTPOJIb

1. 3auer (nuddhepeHunpoBaHHBIN
3a4er)
2. DK3aMeH

PeliTUHr-IJIaH JUCHUIIINHBI

IIpoepammuposanue. I[lpakmuxkym

(HazeaHue OUCYUNIUHBL COTIACHO paboyemy Y4eOHOMY NIaHy)
HaIpaBJIeHUE TIOATOTOBKU 01.03.02 Ilpuxnaouas mamemamuka u uHgpopmamuxa
Kypc 4 , CEMECTp 1(7)
Buab1 yueOHoii 1eATEIbHOCTH bamt 3a Yucio baninnr
CTY/ICHTOB KOHKPETHOE | 3aJJlaHui = =
ya p 8 MunuManbeHblii | MakcuMalIbHBIN
3a/laHue 3a
CEMECTP
Monyas 1.

bubnmnoreku pandas, SciPy.stats. OnucarenbHast CTATUCTHKA. 0 40
bubmuorexkn pandas, SciPy.stats. [IpoBepka rumoTe3bl 0 BHIE
pacnpeneseHus.




Texkymuii KOHTPOJIb
1. Aynuropnas pabota
(MHAVMBUYaTbHBIN, TPYIITIOBOM 5 4 20
onpoc; codbece0BaHNE)
2. TecToBbIil KOHTPOJIb
Py0e:xHblii KOHTPOJIb
1. 3aueTHbie 1a0OpaTOPHBIE PAOOTHI 10 2 20
Monyas 2.
bubmmoreku pandas, SciPy.stats. JlucriepcHoHHBINA aHATIH3. 0 60
bubmmorteku pandas, SciPy.stats. KoppensiiuoHHbIii ananms.
bubnmuorexu pandas, SciPy.stats. Perpeccuonnsrii anamus.
Tekymuii KOHTPOJIb
1. Aynuropnas pabota
(MHIMBUYaTbHBIN, TPYIIIOBOM 5 6 30
onpoc; codbeceoBaHue)
2. TecToBbIil KOHTPOIB
Py0e:kHblii KOHTPOJIb
1. 3aueTHbIe 1a00OpATOPHEIC PAOOTHI 10 3 30
IHoompurenbHbIe 0aJIBI
1. CtyneHueckasi OJIMMITHAIA W 10 1 0 10
KOHKYpC pedepaToB
2. [lybnukanus crateit
3. Pabora co mikoibHUKaMH
(Kpy»OK, KOHKYPCbI, OJTMMITHA/]IbI)
ITocemaemocTs (0271161 BBIYUTAKOTCS U3 0011el CyMMBbI HAOpaHHBIX 0aJ1J10B)
5. Tlocemenne NEKITMOHHBIX 0 -6
3aHATHI
6. Ilocemenne npakTHYECKUX
(ceMuHapCKuUX, 1a00OPaTOPHBIX 0 -10
3aHSTHN)
HToroBbiii KOHTPOJIb
1. 3auer (nuddhepeHInpOBaHHBII
3a4er)
2. DK3aMeH
PeliTUHr-IJIaH JUCHUIIINHBI
IIpoepammuposanue. [Ipakmuxkym
(Hazearue OUCYUNIUHBL CO2TIACHO paboyemy Y4eOHOMY NIAaHY)
HaIlpaBJIEHUE OATOTOBKU 01.03.02 Ilpuxnaounas mamemamuxa u uHgpopmamuxa
Kypc 4 , CEMECTp 2(8)
Buabl yueOHO# 1eATeJIbHOCTH bamt 3a Yucio bamier
CTY/ICHTOB KOHKPETHOE | 3aJJaHui = =
ya p 8 MunuManbeHblii | MakCUMalIbHBIN
3aJlaHue 3a

cemecTp




Monayas 1.

Heviponnele cern. IIporpamMmMupoBaHue  HCKYCCTBEHHOT'O
HEWpOHa. 0 40

Heiiponnsie cetu. bubmmorexu Keras, TensorFlow wim Theano.
[TporpamMmupoBaHUE UCKYCCTBEHHOTO HEHPOHA. .

Texkymmii KOHTPOJIb

1. AyautopHas pabora
(MHAMBUyaJIbHBIN, TPYNIIOBON 5 4 20
ompoc; cobece0BaHNe)

2. TecToBBIN KOHTPOJIb

Py0exHblii KOHTPOJIb

1. 3aueTHbIC TAOOpPATOPHBIE PAOOTHI 10 2 20

Moayas 2.

Heiiponnsie  cetu.  [lporpammupoBaHue  HCKYCCTBEHHOM
HeiiponHo#t cetn. Heiliponnsie ceru. bubmmorekn Keras, 0 60
TensorFlow unu Theano. [IporpammupoBaHye HMCKYCCTBEHHON
HEUPOHHOU CETH.

Tekymuii KOHTPOJIb

1. AynuropHas pabota
(MHIMBUYaTbHBIN, TPYIIIOBOMI 5 6 30
onpoc; codbece0BaHne)

2. TecToBbIil KOHTPOIB

Py0e:kHblii KOHTPOJIb

1. 3aueTHble 1a6OPaTOPHbIE PA0OTHI 10 3 30

IHHoompurenbHbie 0a/JIbI

1. CtyneHueckasi OJMMITHAIA I 10 1 0 10
KOHKYpC pedeparoB

2. [lybnukanus craTteit

3. Pabota co mKoJIbHUKaMU
(Kpy»OK, KOHKYPCBI, OJTMMIIHA/IbI)

ITocemaemocTs (0271161 BBIYUTAKOTCS U3 0011el CyMMBbI HAOpaHHBIX 0aJ1J10B)

7. Tlocemenne NEKITMOHHBIX 0 -6
3aHATHH

8. Ilocemienne npakTUYECKUX

(ceMuHapCKuUX, 1a00OPaTOPHBIX 0 -10
3aHSTHN)

HUTOroBblii KOHTPOJIb

1. 3auer (nuddhepeHunpoOBaHHBII
3a4er)

2. DK3aMeH




IIpuMepHBIii epedeHb BONPOCOB /I HHAWBHAYAJIBHOI0, TPYNIIOBOI0 ONPOCa, cO0eceI0BAHUA

A3zvik npoepammuposanus Python
Kaxoii ¢pparment XML Oyaer nopoxkaeH B pe3yJibTaTe BBINOJTHEHHS CJEAYIOIIEro Koaa:

from xml.dom import minidom

el = minidom.Element ("A")

e?2 = minidom.Element ("B")

e3 = minidom.Element ("C")

el.appendChild(e2)

el.appendChild(e3)

print el.toxml ()
<A><B><B/><C><C/></A>

V <A><B/><C/></A>
<A><B><C></A>

<A><B><C/></B></A>

Kak na3piBaercs OTHOLIICHHE, KOTOPOE€ HMEIOT CJEAYIolIHuEe IBa Kjacca:

class A(object):
def init (self, x):
self. mydata = x
def ml (self):
raise NotImplementedError

class B(A):
def init (self, x):
super (B, self). init (x)

def ml (self):
return self. mydata

arperanus. DK3eMIULIpbI A cofepkar dK3eMILIIphI kiacca B
Vv HacnegoBaHue. B monyuaercs HacieoBaHueM A
accoruanus. DK3eMIUBIPBl A colepKaT CChUIKH Ha 3K3eMILISPHI Kilacca B

HaclieloBaHHe. A MoJyJaeTcsl HacieqoBaHueM B

Kak ucnoJsb3yercs crpoka Main Heading B ciiexyromem npumepe?

<hl tal:content="here/title">Main Heading</hl>
CTPOKa HE UCHONb3yeTCs

v/ B Ka4eCTBE 3arITyIIKH, YTOOBI B CPEIICTBAX BH3YaIbHOTO (DOPMATHPOBAHUS OBLIO BUAHO, 9YTO (POpPMATHPyETCS
COJIEP>KUT 3HAYEHHE, HA KOTOPOE MOXKHO COCIIAThCA B APYTOM MECTE JOKYMEHTa

B Ka4€CTBC UMCHH nepeMeHHoﬁ JJI1 MakpoIrnoaACTaHOBKH

Yro nenaer meroa normalize() DOM-o6bexTa?

roToBUT XML a1 KpacuBoro BbIBOAA
ucrpasisier XML, 106aBisist npoIyIieHHbIe TeTH
youpaeT mpoOeIsl BOKPYT TEKCTa

N4 CBOIUT BOCIAMHO BCEC UAYIIHUE MTOAPAL TCKCTOBBIC Y3JIbI

Yro genaer ciaeayrouas nporpamma?



import threading
1 = threading.RLock ()

def proc(nm, n=0):
l.acquire ()
try:
if n < 5:
print "*x",
return proc(nm, n+1)
else:
return nm
finally:
l.release ()

for i in range(5):
threading.Thread (target=proc, args=(str(i),)).start()
revyaTaeT 5 3BE3J04UEK
aBapUITHO 3aBEPIIACTCs TPH MOTMBITKE BBITIOIHUTH l.acquire() BO BTOPO#i pa3
V TmeyaTaet 25 3Be3/I0UeK
nevaraeT | 3Be37J0UYKY U 3aBHUCAET

66CHpepBIBHO ne4yaTacT 3BE30YKHU

Hmeerca onpeaejaeHue Kiaacca:

class Ex:
def init (self, x, y):
Xy = %X, Y
self.position = xy
self. length = self. len(x, y)
def len(self, x, y):
return abs(x) + abs(y)
def getlen(self):
return self. length
p = Ex(1, 2)

Kakoii 13 BapraHTOB €ro MPUMEHEHUS HE JIOIMYCTHM B IporpaMmmax Ha Python, KOTOpbIe MONIB3YIOTCS IK3EMILISIpAMU
knacca Ex?

print p.getlen()
V print p.__len(1,2)

print p.position

Jlan maccuB:

>>> ¢ = array([[1,2], [2,3], [4,5]])

Uemy paseH cpes c[:,1]?

array([1, 2, 4])
v array([2, 3, 5])

array([1, 2])
array([2, 3])

Kuacce umeer meroanl __iter__() u next(). O 4em 3T0 roBOPUT U KAK MOJIb30BATHCS 3TUM METO10M?



class A:

#...

def iter (self):
#...

def next (self):
#...

a = A((l, 2, 3)

Vv mreparop. [lomp30Batbess MOXKHO Tak: for i in a: print i
HeT ocoboro HazBaHUs. [10Tp30BaThECS MOXKHO Tak: print a.next()
renepatop. [lonbp3oBaTbest MokHO Tak: for i in a(): print i

MOCJIe0BaTeNbHOCTE. [10IIp30BaThCS MOXKHO Tak: print a[2]

Kakue HOBBIe HMeHA MOSABATCH B TEKYLIEM MOAYyJI€ I0CJI€ BBINMOJTHCHUSA CJICAYIOIIEro Koaa:

import sre as re
from re import compile

HeJIb3s OTHOBPEMEHHO JenaTh import u from-import
TOJIBKO MMEHa ste ¥ compile
v/ TOJIBKO IMEHa re u compile

HUMEHa sre, re ¥ compile

Yemy Oyner paBeH pe3yJibTAT BbINOJHEHUS

urlparse.urlsplit ("http://google.com/search?g=Python#1")?

v ('http', 'google.com', '/search', 'g=Python', '1"'")
('http', 'google.com', '/search', '', 'g=Python',6 '1")
("http', 'google.com', 'search', 'g=Python', '1")
("http://', 'google.com/', 'search?', 'g=Python#', '1l'")

Hauano onpenenenusi pynkuuu f BeIrasaur Tak:

def f(a, b, c=1, *p, **k):

Kaxwe U3 creyronmx BApHaHTOB BEI30Ba HE TIPUBEMYT K ONIMOKE HA ATAlle MPUCBAUBAHUS (HaKTHUSCKUX MApaMEeTPOB
(dbopmanbHbIM?

v f(1,2,3,4)
f0)

v (1,2, d=3, c=4)
f(1, d=2, 3)

v f(1,2)

v (1,2, d=3)

J1s yero npumMensiercs MeToA nextset() odbexTa-kypcopa?

JUTSI TIOJTyYEHHsS CIeAYIOMIEro Habopa 3almceil pe3yibTaTa 3amnpoca
JUTSI TIOJTYYEHHS CIISAYIOIIEH 3aliCH pe3yibTara 3ampoca
JUTS TIEPEX0/1a K CIIEAYIOIEH 3aKCH pe3yJibTara 3ampoca

v JUTA TIepexojia K CIIeMyIoIeMy Habopy 3amiceii pe3yibTarta 3ampoca



Kaxkoii ko mopozkaaer ciaeayroniee pacnosioxkeHne KHONOK?

# 1

bl.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SE)
b2.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NE)
b3.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SW)
bd.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NW)
# 2

bl.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SE)
b2.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NE)
b3.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SW)
bd.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NW)
# 3

bl.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NW)
b2.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SW)
b3.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NE)
bd.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SE)
# 4

bl.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NW)
b2.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SW)
b3.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NE)
b4 .place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SE)

B kakom mMoayJie HyKHO HCKATh (PyHKIMHU, IOMOralolHe TeCTUHPOBATH NPOrpammy?

dictutils
V unittest

profile
pdb

Kakum o6pa3om B moay:ie poplib mpencrasien ceanc pa6orsl ¢ POP3-cepBepom?

CIIUCOK KOpPTEXeH
Ha0op GyHKIWH
Vv 3K3eMIuLsip kiacca POP3

KOPTEX

Kaxkmne 3Ha4eHns mosry4yar rpynnsl B cjeayomeM npumepe?

>>> m = re.match (" (?P<a>A*?) (?:B+) (?P<b>B+7?) (?P<c>C??)", "AAAABBBBC")
>>> m.groupdict ()

{‘a’: ‘AAAA’, °¢’: ‘C’, ‘b’: ‘B’}
‘a’: ‘AAAA’, ‘b’: ‘BBBB’}
v {‘a’: ‘AAAA’, ‘¢’ », b’ ‘B’}
‘a’: ‘AAAA’, ‘b’: ‘B’}



Kaxoii u3 nepeuncieHHbIX 060pa6oTunkoB mod_python BeInoJiHsIeTCsl paHbIIe APYTHX?

v PythonPostReadRequestHandler
PythonFixupHandler
PythonAuthenHandler
PythonHandler

Yro 6y)1eT MOJYY€HO B PE€3YJbTATC BLIYMUCJTCHUSA CJICAYIOIIECI0 BHIPAKCHUA:

(0 < 5 <= 3) and (0 / 0)
Oyzet Bo30Oyx1eHo uckiroueHue ZeroDivisionError (neneHue Ha HyIb)
CHHTaKCHYecKas OmnOKa

v False (wm 0)

True (wmm 1)

Yro 6yz[eT BBIBE€JICHO B PE3YJbTAaTEC BHINNOJHCHUSA CONMOCTABJICHUS C PEryJIsiPHBIM BLIpa)KeHHeM?

>>> m = re.match (" (a*?) (a+) (b+?)", "aaabbb")
>>> print m.groups ()

v (», ‘aaa’, ‘b’)
(‘aa’, ‘a’, ‘b’)
(‘aa’, ‘a’, ‘bbb”)
(‘a’, ‘aa’, ‘b’)

Kakoe u3 npuBeieHHbIX HUKe PeryJisipHbIX BbIPA/KeHUII HEKOPPEKTHO?

[a]*?

v atb++
(atb+)+
(?7P<k>(ac))

3ayem B XML npocrpancTBa uMen?

MPOCTPAHCTBA UMEH MO3BOJISIOT BKIIOYaTh OAHOTUIHBIE XML-10KyMEHTHI Ipyr B Apyra
v 171 codeTanus B ofHOM nokymente XML ¢ paznuunsivu DTD

MPOCTPAHCTBA MMEH TO3BOJIIOT YKa3bIBATh OIIIMH [Tl IPHJIOKEHUs, 00padaTeiBaroiiero XML
JUTSI MApKHPOBKH TETOB C IIEIBI0 O0Jiee YA0OHOTO MOKCKa

Caenyromasi nporpaMma Nnpou3BOIMT 3aMeHy 0/JHOM MOACTPOKH Ha APYIYI0 B TEKCTe cJIeBa, 3allMChIBasi TEKCT B
BHKeTe cnipaBa. Kakue ommoxy B Heil nonmymens?

from Tkinter import *
from ScrolledText import ScrolledText

def transl():

txt = tl.get("1.0", END).replace(el.get(), e2.get())
t2.delete()

t2.insert (END, txt)

tk = Tk()



f = Frame (tk)
el = Entry(f, background="White", width=32)
el.pack(side=LEFT)
b = Button(f, text=">>", command=transl)
b.pack (side=LEFT)
e2 = Entry(f, background="White", width=32)
e2.pack(side=LEFT)
f.grid(row=0, column=0, columnspan=2)
tl = ScrolledText (tk, background="White", width=40)
tl.grid(row=1, column=0)
t2 = ScrolledText (tk, background="White", width=40)
t2.grid(row=1, column=1)
tk.mainloop ()
BUDKET f TOMKEeH 3aHUMATh TPU STYCHKH, a HE ABE (B HEM KHOIKA U JIBE ITOJIOCKH BBOJIA)
OIIMOOK HET
Vv Mmeton delete TekcTa HE COIEPIKUT IMOUIANA yIAISIEMOTO TEKCTa

(yakus transl() JOIDKHA IMETh apTyMEHT

Yto Takoe peryJjsipHoe BbIpaxeHue?

waGIIoH /TSt Omepalui OpMAaTHPOBAHHS
/ 11a0JI0H, ONTUCHIBAIOIINI MHOXKECTBO CTPOK
IIa0JIOH TS TIOMCKa (PaiiIoB B KaTajuore

CHUHTAKCHUYCCKHU NPABUIJIBHOC BBIPA’KCHUC HA A3BIKC PythOIl

Kakoii xox MOpoKAAET CJIeAyrolIee PACIIOJTO0KECHUE KHONOK?

bl.pack (side=BOTTOM) ; b2 .pack (s1ide=BOTTOM)
bl.pack (side=TOP) ; b2 .pack (side=BOTTOM)

v b2 .pack (side=BOTTOM) ; bl.pack (side=BOTTOM)
bl.pack (side=BOTTOM) ; b2 .pack (side=TOP)

J1s yero HykHbI GyHKIHM MOy s gettext?

JJIA TI0Ka3a CTPOKH BBOJZla HA 3KPAHC U BBOAa TEKCTA OT MMOJIb30BATECIIA
JJIA TIOJTYUCHUSA TEKCTa OT MOJIB30BATCIIA
JJIA YTCHUA CTPOKU CO CTAHAAPTHOI'O BBOJAA

V' s obecrneueHus HUHTCpHALIMOHAIN3AIIUU [TPOTPaMMbl

AHanorom kakoii pyHkuuu spaserca GyHkuus x?

def x(a, b):
for ¢ in b:
yield a(*c)

itertools.izip()

V itertools.starmap()
itertools.imap()
map(None, ...)



Yemy paBeH aTpunéyT namespaceURI y rnemenTa <foaf:nick> u3 cienyromero ¢pparmenra XML

<rdf:RDF xmlns:foaf="http://xmlns.com/foaf/0.1/">

<foaf:nick>donna</foaf:nick>
foaf
rdf:RDF
nick

V http://xmlns.com/foaf/0.1/

Kakue mapaaurmMpl 4 CTHJIM NIPOrpaMMHUpPoOBaHus noaaepxupaer Python?

JIOTHCTUYECKOE MPOrpaMMHUPOBaHHE
v/ IMIIEpaTUBHOE MPOrpaMMHUPOBAHUE
v/ CTPYKTYpHBIIl CTHIIB

v/ MOAYJIEHOE IPOTrpaMMUpPOBaHHE

Mo:ket 11 Bo3HuKHYTh deadlock B ciexyromeii nporpamme:

import threading

res A = threading.Lock()

res B = threading.Lock()
res C = threading.Lock()
def procl():
res A.acquire(); res B.acquire(); res C.acquire()
#
res B.release(); res C.release(); res A.release()
def proc2():
res B.acquire(); res C.acquire(); res A.acquire()
#
res C.release(); res B.release(); res A.release()
def proc3():
res C.acquire(); res A.acquire(); res B.acquire()
#

res A.release(); res B.release(); res C.release()

pl = threading.Thread(target=procl, name="tl")
threading.Thread (target=proc2, name="t2")
p3 = threading.Thread (target=proc3, name="t3")
pl.start(); p2.start(); p3.start()

pl.join(); p2.join(); p3.join();

o)
N
Il

V' J1a, BO3MOXKHO
HCT, HC BOBHUKHCT

J1a, 00sI13aTeILHO

Kaxkoe 3nauenne threadsafety coorBeTcTByeT cuTyalnum, Korja noToku MOTyT OJJHOBPEMEHHO HCIOJIb30BaTh KaK
DB-API 2.0 coBMecTUMBIii MOYJIb, TAK U COEIMHEHNS, MOJTy4YaeMble HA OCHOBE 3TOI'0 MOIYJIAA



v 2

Mo:xno i1 B XML Hcnmoan30BaTh cOOCTBEHHBIE TEern?

MO>KHO, €CJI OHU yKa3aHbel DTD
v/ MOXKHO
HeJb3s

MOXHO, €CIIH yKa3aHbI IPOCTPAHCTBA HMEH

B xakom nopsnke Zope oyner uckars index_html nast ciexyromero URL?

http://zopeserver/Zigzag/Example/index html
B Karanorax /Zigzag/Example u /Zigzag

Vv B Katanorax /Zigzag/Example, /Zigzag u /7777
TOJILKO B KaTtaiyiore /Zigzag/Example/

B KaTaiyorax /, /Zigzag v /Zigzag/Example

3K3eMl’lJ’lﬂpBI KaKoro Kjiacca CoueTarT 3aMOK U CPEACTBO KOMMYHUKAIUA MEKTY noroxkammu?

Vv Condition
Event
Timer
Lock

Kak cpeacrBamu camoro Python onpeaesuts umMena gpopmaibHbIX aprymenToB ¢pynkuuu func(), eciiu u3BectHo,
4To (PyHKIMA HanucaHa Ha Python?

func.func locals
HUKaK
func.func globals

V inspect.getargspec (func)

Kakne KOAUPOBKH MCXOAHOI'0 TEKCTA NMPOrpaMmbl NOAACPKUBACT HHTEPHIPpETATOP Python?

V/ GOJIBIINHCTBO KOJUPOBOK, PACIPOCTPAHEHHBIX CETO THS
ASCII
ASCII, Latin-1, UTF-8
ASCII, Unicode

Kaky1o poab urpaer xx B Python-nporpamme, u yemy 10/2keH ObITh paBeH XXX:

class A(object):
def xx():
return A. name
XX = XXX (xx)

MeTox, XXX paseH instancemethod
meron kiacca, XXX paseH classmethod
¢ysaxmmsa, XXX MOXKHO OITyCTHUTh



V' cratmueckuit MeTon, XXX paBeH staticmethod

Kaxkoii METOA MO3BOJISAICT Y3HATH, UMEET JIU JAHHOC cooﬁme}me HECKOJILKO YacTei?

V' is_multipart()
v get main_type()

get payload()
items()

Yro OyaeT BbIBe[leHO B pe3yJibTaTe BbINOJTHEHHS CJIeIyIOLIero Koaa:

from xml.sax.saxutils import XMLGenerator

.endElement ("B")
.endElement ("A")
.endDocument ()

g = XMLGenerator (encoding="utf-8")
g.startDocument ()
g.startElement ("A", {})
g.startElement ("B", {'b': '1'})
g.endElement ("B")
g.startElement ("B", {'b': '2'})

g

g

g

<?xml version="1.0" encoding="utf-8"?><A><B b=1></B><B
b=2></B></A>

<?xml version="1.0" encoding="utf-8"?><A><B b="1"><B
b="2"></B></B></A>

<?xml version="1.0" encoding="utf-8"?2><A><B b="1" b="2"></B></A>

<?xml version="1.0" encoding="utf-8"?><A><B b="1"></B><B
b="2"></B></A>

Kakue omun0xu 1onyuieHsl B cieaylomnemM npumepe?

import threading, Queue
item = Queue.Queue ()
def consumer (nm) :
for i in range(3):
print item.get (), nm
def producer (nm) :
for i in range(4):

item.put (nm)

for n in range (4):

threading.Thread (target=consumer, args=("c"+str(n),)).start()
for n in range(3):
threading.Thread (target=producer, args=("p"+str(n),)).start()

00BEKTY, COOTBETCTBYIOIIEMY IIOTOKY, HY>KHO JaBaTh OTACIHHOE UMS
MOTOKU-TIOTPEOHTEINN OYepe/In 3aITyIeHbl PaHbIIe HOTOKOB-IIPOU3BOANTEICH
IpOoTpaMMa 3aBHUCHET, TaK KaK IPOU3BOIUTEIICH MEHbIIIE, YeM MTOTpeOUTeeH

V OIINOOK HET

Kaxkas cTpoka mosty4mrcs B pe3yJibTare clelyoleil onepanum:



"=%1ls %$2.2f $03i=" % ("abc", 1.234, 4)
=a 01.23 004=
=c 1.23 004=
=a 1.23 004=

Vv =abc 1.23 004=

Yro OyaeT BbIBEIEHO CJIeAYIONIEH MPOrpaMmMoii:

a "AB "
b = "BC"
print "%sa, b" % a, b
(‘AB’, ‘BC)a, b
«AB», «BC»a, b
(AB,BC)a, b
v ABa, b BC

Kakas cTrpoka nmosyuyurcsi B pe3yjbTrare cjeiylollei onepaumu:

"=%-3s %1.0f %-3i=" % ("a", 1.234, 4)
=al 4=
=al4=

vV=ald =

Yro BKiIIOUaET B ceds1 Zope?

CYB/] obmiero Ha3HAYCHUS
noanepxkky CGI-cuenapuen
Vv nojaaepxky cueHapues DTML

v/ coOCTBeHHBIN wWeb-cepBep

Kak nepesectn Unicode-cTpoky u B koanpoBky koi8-r?

string.decode(u, ‘koi8-r’)

Vv u.encode(‘koi8-r’)
u.recode(‘unicode’, ‘koi8-r’)
u.decode(‘koi8-r")

K xakoMy ypoBHIO MOJe/IH B3aUMO/eHCTBHA OTKPBITBIX CHCTEM OTHOCHTCA npoTrokosa FTP?

CETEBOMY
MIPEACTaBICHUS
CEaHCOBOMY
TPaHCIIOPTHOMY

v/ TIPUIIOKEHUN

Kaxkmne u3 nepednciieHHbIX (pyHKINH HMeIOT M0004HBIE 3¢ (PeKThI:



import os

global v
v = 0
def A(x, Vy):

return abs(x + vy)
B = lambda k, v: os.environ.setdefault (k, v)

def C(x):
global v
v=v +1
return v + x
HHUKaKue

v Tonpko B u C
Toabko C
A, B, C

ToNbKO A 1 C

Kakue yrBep:xkaenus o ciaeaymwoueM ¢gparmenre nporpammsl, padoraroueii ¢ POP3-cepsepom, npaBuiibHble?
import poplib, email

p = poplib.POP3 ('pop3.SERVER')
p.getwelcome ()
p.user ('USERNAME')
p.pass_('USERPASSWORD')
lst = p.list ()
#
# obpaborka lst
#
p.quit()
OIMMOOK HeT
nenaTh quit() HeoOsS3aTEIFHO, OH BHITIOJTHHUTCS CaM

meron list() nmeer apyroi Gopmar pesysabraTa: OTBET CepBepa, CIIMCOK CTPOK M JITMHA 0TBeTa. [IpaBUIIbHO OBLIO ObI
HamKcaTh: response, Ist, octets = p.list()

YYCTHBIC JaHHBIC ITOJIb30BATECIIA (J'IO]"I/IH n r[apom,) NepeaaroTcs Ccpa3zy B MCTOAC user, a HE OTACIIbHBIM METOAOM pass_()

Yto aeaer ciaenywuias nporpamma?

import threading, Queue
item = Queue.Queue ()

def consumer (nm) :
while True:
print item.get (), nm

def producer (nm) :
while True:
item.put (nm)

for n in range(3):
threading.Thread (target=consumer, args=("c"+str(n),)).start()
threading.Thread (target=producer, args=("p"+str(n),)).start()

Vv mporpamma 6ecrnpepsIBHO redataeT ctpoku Buna pN ¢cM, rae N — Homep nponsBouresnst, a M — HoMep noTpeOuress

nporpaMmma COACPKUT OIIII/I6Ky B IIUKIJIC, I'IC 3aITyCKAIOTC MOTOKU



nporpamma OecrpepsIBHO nedataeT ctpoku Buaa p0 c0, pl ¢l mimm p2 c2, rae 4ucio nocie p — HoOMep IMPOU3BOANUTE,
a YHCIIOo Mocie C — HOMEp MOTPeOnTeNs

IporpaMma HU4€ro HE ACJIa€T WJIN, B HEKOTOPBIX CIIydasX, YCII€BACT HAll€YaTaTb HECKOJIBKO CTPOK BUAa pN CM, IocCJIC
YE€ro OCTaHABJIMBACTCS HA IOIIBITKE IIPOYUTATh U3 HyCTOf/’I ouepenu

Kaxkas Bcrpoennas ¢pynknus Python sydmne Bcero moaxoauT JJIsl HeMoYeYHbIX BEIYHCJICHHI (B YaCTHOCTH,
BBIYMCJIEHUH 3HAYEHHSI MHOTOY/1eHa o cxeme I'opHepa)?

V reduce()
map()
chain()
filter()

Kaxkoii MoayJab crangaptHoii 0n6amnorexu Python no3soaser padorats ¢c WWW Ha Gos1ee HU3KOM ypOBHe?

v httplib
urlparse
htmllib
urllib2

Kaxomy 3Hauenuio paramstyle coorBercTByeT cileyommii npuMep pa3MeTKu:

" " " INSERT INTO tv (tvdate, tvweekday, tvchannel)
VALUES (%s, %s, %s);" " "

Vv ‘format’
‘pyformat’
‘named’

‘gqmark’

Kakoii xox MmoposKAAET CJeayriiece pacnoja0KCeHue KHONOK?

# 1

bl.grid(row=0, column=0, rowspan=2)
b2.grid(row=0, column=1)
b3.grid(row=1, column=1)

# 2

bl.grid(row=0, column=0, columnspan=2)
b2.grid(row=1, column=0)
b3.grid(row=1, column=1)

# 3

bl.grid(row=1, column=1l, rowspan=2)
b2.grid(row=1, column=0)

b3.grid (row=0, column=0)

# 4
bl.grid(row=1, column=1, columnspan=2)
b2.grid (row=0, column=1)
b3.grid (row=0, column=0)
2

v 1



Kakue yrBepskaenus o cieayomemM ¢gparMeHTe nporpammsl, padoraroueii ¢ POP3-cepsepom, npaBuiibHbIe?
import poplib, email

p = poplib.POP3 ('pop3.SERVER')
p.getwelcome ()
p.user ('USERNAME ')
p.pass_('USERPASSWORD')
response, lst, octets = p.list()
#
# obpaborka lst
#
p.quit()
nenath quit() Heo0sA3aTEIFHO, OH BBHITIOJTHHUTCS CaM
YUYETHBIC TAaHHBIC MOJIb30BaTeNsl (JIOTHH M TIAPOJIh) MEPEAAr0TCs Cpa3y B METOE USEr, a He OTJACIbHBIM MeToIoM pass_()
V/ OIIMOOK HET

Metox list() mmeeT apyroit hopMaT pe3yinbTaTa: MPOCcTo crcok. OmuOKH (response) B cirydae HEOOXOIUMOCTH
HepenaroTcs BO30YKICHHEM NCKIFOYCHUH

CoxpsiTHe HHPOPMALIH 0 BHYTPEHHEM YCTPOIicTBe 00bEeKTa, IPH KOTOPOM Besl padoTa ¢ 00beKTOM BeJeTcs
TOJBKO Yepe3 0011e10cTYNHbIA nHTepdeiic Ha3bIBaeTCs

arperanuen
abcTpakiuei
JEKOMITO3HUIINEN

v/ MHKancyssauei

Kakumu u3 nepeyuncieHHBIX HUKE CTIOCO00B MOKHO MOJIYYUTh CIy4YaiiHbIH dJIeMEHT NocJieioBaTeIbHOCTH Ist ¢
NMOMONIbI0 MoAyJisi random?

random.random(lst)
v random.choice(lst)
V' random.shuffle(lst); 1st[0]
V lIst[random.randrange(len(lst))]

Kak mo:kHO MOJYYUTDH CIIMCOK AKTHUBHBIX Ha JaHHbII MOMEHT MOTOKOB?

V threading.enumerate()
threading.currentThreads()
threading.active()
threading.activeCount()

Kak HayaTh HHTepaKTHBHYIO OTJIaAKY GyHKuuM f ¢ AByMs aprymeHTamMu (YCJI0BHO: X M y)?

import pdb; pdb.runcall (f(x, vy))
import pdb; pdb.runcall (f, (x, y))
import pdb; pdb.runcall ("f(x, y)")



v import pdb; pdb.runcall (f, x, V)

Kaxkast CTPOKa MOJYIMTCH B pe3dyJibTare CJIeI[leIlIeﬁ onmepanun:

"=%r $0.1f %03i=" % ("abc", 1.234, 3)
=abc 1.2 3=

v =’abc’ 1.2 003=
=’abc’ .2 3=
=’abc’ 1.23 =

C noMoIbI0 KAaKOro MaKkpoca yao0Hee Bcero onpeaeuTb CTPOKY JOKyMeHTAluH npu ucnoJs3opannu C API?

v PyDoc STRVAR
PyDoc
PyDoc VAR
PyDoc_STR

Yro OyaeT BbIBEIEHO CJIeAYIONIEH MPOrpaMmoii:

a = "A"

b = "B"
b=Db+ a
print a + b

v ABA
coobmeHne 00 OmMOKe B TPEThEH CTpOKe
BA
AB

Kaxkoii u3 nepeuncieHHbIX 060pa6oTunkoB mod_python BbINoJIHsIeTCS] paHbIle APYTUX?

PythonHeaderParserHandler

v PythonPostReadRequestHandler
PythonAuthenHandler
PythonHandler

Kak Ha3bIBaercs OTHOILIICHUE, KOTOPO€ UMEIOT MEKAY co0oii ciaeaymiime 1Ba KJjacca:

class A(object):
def init (self, **atts):
self. atts = atts
def  repr (self):
return ":" + str(self. atts)

class B(list):
def init (self, *params):
super (B, self). init (params)

v/ KIIacChl He CBSI3aHBI MEXKAY c000it
accoranus. DK3eMIUIIPBl A coepKaT CCBUIKH Ha 3K3eMILIIphI B
arperanus. OK3eMIULIpel B cogepaxar sx3eMIsapsl A

accoranus. DK3eMIUIIpEl B comepikaT CChIIKM Ha IK3eMILLIPE A



B xakHX 4acTSIX IPOrpaMMbl JONMYIEeHbI OIIUOKH B CJIeAyOIeM npuMepe?

import threading

# 1
def proc(*args):
print "Ipouecc B noroke nomej!"
while 1:
pass

# 2
pl = threading.Thread (target=proc(), name="tl", args=[2])

# 3
pl.start ()

OIMOOK HET
v 2

3

1

C noMoImBbI0 KAKOro KJIacca U3 KaKoro Moay s makeTa email MoKHO BJIOKHTDH B coo0LIeHHe OMHAPHBII daiin?

mozayins MIMEMultipart, knacc MIMEMultipart

moayins MIMEMessage, knacc MIMEMessage
v moayns MIMEBase, knacc MIMEBase

Moy Utils, kmacc MIME

B kakoii nepeMeHHON OKpY:KeHUs nepegaercsi UMs M0JIb30BaTeJsl (eC/IM IPUMEeHseTcsl aBTopu3anus)?

v REMOTE USER
LOGIN
USER NAME
USER

B kakux u3 nepevucjJeHHbIX HUAKe CJIy4aeB ya1o0Hee BCTPOUTH UHTepnperaTtop Python B nmporpammuyio cucremy?

Y KOT1a CUCTeMe TpedyeTcst HyHKIIMOHATIBHOCTD, KOTOPYIO MOJIb30BATENII0 YA0OHEe OMHCATh Ha A3bIKE CIICHAPHS, HO
cHCTEMA M3HAYAJIbHO Hanucana Ha C/C++

CHCTeMa JIOCTYITHA B BHE OMHAPHOH OMOIHOTEKH
KOT/Ia CHCTEMa [T03BOJISICT BbI3bIBATH BHEIIHHIE CIIEHAPHU

CHUCTEMA MTOCTABJIACTCA KaK MAaKET MPUKIIAAHBIX ITpOrpamMm

CKO0JIbKO 3J1eMEeHTOB Oy/1eT coep:kaTh cjaoBapb D (To ecTb, uemy Oyaer paBHo len(D)) mocje BoINoJHEHUS
CJIEAYIOLIEro Koaa:

D = {}

D[1], D[2], D[3] = "ABB"
D[0], D[1] = "AB"
v 4

2



3

3 1 mpou3oiaeT omuoKa B 3-i CTpOKe

Kaxk o6padoTunk mod_python nepenaer orser Ha 3anpoc?

v/ TIOCPEACTBOM CIIEIIMAIFHOTO 00BEKTA, MPEACTABIIONIETO 3alIPOC, IEPETAHHOTO KaK MapameTp
NPUCBAaNBaHWEM 3HAUYCHHI IIEPEMEHHBIM OKPY>KCHUS
C TTOMOIIBIO BBI30Ba (DYHKITHH

o aHayorun ¢ CGI-ciieHapuem

CKo0JIbKO 00111€I0CTYNHBIX METO/I0B Dy/eT NMeTh dk3eMIuIsip kiaacca ABC u uTo Bo3BpaTuT BbI30B MeToaa a()?

class A(object)

def a(self): return 'a'
class B(object):

def b(self): return 'b'
class C(object)

def c(self): return 'c'

class AB(A, B):

def a(self): return 'ab'
class BC(B, C):

def a(self): return 'bc'
class ABC(AB, B, C):

def a(self): return 'abc'

3, BO3BpATHT a
3, BO3BpAaTHT ab
5, BO3BpaTHT a

Vv 3, Bo3Bparurt abc

Kakoii 11a6/10H M0KHO MCI0JIb30BATH [JIs1 COOBLITHS, PH KOTOPOM KjaaBuia FS HaxkuMaeTcsi Ipu HaXaToi
kjaapume Shift?

V <Shift-F5>
<ButtonPress-Shift-F5>
<F15>
<Shift L-F5> u <Shift R-F5>

B kakux karanorax Python nmer monyau?

B KaTaJlorax, yKa3aHHBIX B lepeMeHHOH okpyxeHus PATH
v/ B TEKYIIEM KaTaJlore
v/ B KaTtajorax, yKa3aHHBIX B CIHCKe SyS.path

v/ B KaTaJlore, B KOTOPBII YCTaHOBJIEHBI CTAHAAPTHBIE MOAYIIH
Yto nesaer pynknus time.strftime()?
Vv popmarupyeT 3HaUCHHE 1aThl 1 BPEMEHH B COOTBETCTBHH C 33aHHBIM (hOPMATOM

(I)OpMaTI/IpyeT 3Ha4YCHUEC NaTbhl 1 BDEMCHU B COOTBETCTBUHN CO CTAHAAPTHBIM ISO

YUTACT U3 CTPOKHU JaTy U BPEM B COOTBETCTBUHU C 3aJaHHBIM q)OpMaTOM



mpeoOpasyeT CTPOKY B BELIECTBEHHOE 3HAUYCHUE BPEMEHH

CK0JIbKO CIIHCKOB 3aHMMAIOLIMX MHOI'0 NIAMSITH 3a/1eiiCTBOBAHO B C.]'le)llellleﬁ nmporpamme:

for i in itertools.izip(xrange(1l0**6), xrange (l0**6)):
pass

1
3
v O
2

Kakue BapuaHTBhI HCII0/Ib30BAHNS 3HAYEHUI I€HEPATOPHOI0 BHIPAKEHHUS ¢ UMEIOT CMbICa?

gg = ((s[i], s[i+1l]) for 1 in range (0, len(s)-1, 2))
print len(gg)

V print list(gg)

Vv d=dict(gg)
print gg

Kappunr — 37o0...

nepenaya QyHKIUH B APYTYIO QYHKIUEO
NepeHOC apaMeTpoB (HYHKINH B €€ pe3ysIbTaT

BO3BpaT 00beKTa-(QYHKIMN U3 OPYroil QyHKIUH

v TMOJIY4YCHUEC HOBOM q)yHKI_II/II/I Ha OCHOBC 3a}.'[aHHOI71 (byHKHI/II/I, IpU KOTOPOM YacCTb apryMEHTOB MOJIYy4a€T 3HAUYCHUC

Kaxk onpenesnts ¢pynknuio B Python?

V' ¢ oMok oneparopa def
3aJJaHueM CITUCKA CTPOK UCXOIHOTO KoJa
Vv ¢ nomotisio lambda-Beipaxenus

¢ MOMOIIBIO omeparopa import

Jlan maccuB:

>>>c = array(I[[1,2], [2,3], [4,5]])

UYemy paseH cpes c[1]?

array([1, 2])

array([2, 3, 5])
Vv array([2, 3])

array([1, 2, 4])

Yro o003Hauaer k B npumepe, ncnoansyomem TAL?

<a href="k"
tal:attributes="href string:/digit/S$el"



tal:content="el">SELECTION</a>
v/ TUTEpabHOE 3HAYEHUE IS IOJACTAHOBKU MEXIY <a> U </a>
JUTEpaTIbHOE 3HAYCHHE, KOTOPOE MPH 3aI0THEHUH MTa0JI0Ha 3aMEHAEeTCS IPYTHM 3HAUCHUEM
MM TIEPEeMEHHON JIJIs1 MAaKPOIIOICTAHOBKH B aTPHOYT

UM HepeMeHHOﬁ IJIA MaKpOmoACTaHOBKH MEKIY <a>u </a>

Kakoii knacc Tkinter COOTBETCTBYECT KHOIIKE IJIA NPEACTABJICHUA OAHOI'0 U3 AJIbTCPHATUBHBIX 3HAYEHMI?

Button
Checkbutton
v Radiobutton

Menubutton

B kakoii nepemeHHoii okpy:xenus nepegaercsi meroa 3anpoca (GET, POST u 1.1.)?

HTTP_CONNECTION
REQUEST _URI
QUERY_STRING

v REQUEST METHOD

Kakue xapakTepuMCTHKH MOKHO OTHECTH K f3bIKY IporpammupoBanust Python?

v/ MHOTOILTaT(OPMHBII
Vv ynoOeH U1t BcTpanBaHus B ipoekThl Ha C/C++

v/ OorbIIas craHAapTHAs OMOTHOTEKa MOIYIIEH

Kakoii u3 OnmepaTopoB COOTBETCTBYET CJICAYIOIIEMY IICEBAOKOAY:

0 LOAD FAST 0 (x)

3 PRINT ITEM

4 LOAD FAST 1 (y)

7 PRINT ITEM

8 LOAD_ CONST 0 (None)
1 RETURN VALUE

)
)
)
)

def print (x, y)

£y
def f(x, print x, vy
def f(

£(

J def

print [x, VY]

1 1 1 B=

print x, vy,

Kakas omnoka gonmymeHna B ciaeaywomem koae CGI-cuenapus?
import cgi

f = cgi.FieldStorage ()
if f.has key("a"):

v = str(int(f["a"]))
else:

v o= "0o"

print " " "Content-Type: text/html\n" " "



print v
HETpaBMWJIFHO MCTI0NIb30BaHbl MeToabl FieldStorage-o6bexTa
BBO/JI TIOJIH30BATEIIS HE MPOBEPEH Ha OE30MaCHOCTh
OIIMOOK HET

Vv mocie norydeHus f]«a»] Hy)kKHO B3STh aTpuOyT value

Kakum o0pa3oM B 10KyMeHTe:

<A><B/><B1l/>1<C>2</C></A>

MO>KHO TOIY9IHUTh TEKCTOBBIH 3JIEMEHT CO 3HAUCHHUEM 27
[Ipennonaraercs, uto oH Haxogutcs B DOM-y3ne d.

Vv d.lastChild.lastChild.firstChild

V d.getElementsByTagName(‘C”)[0].firstChild

Vv d.lastChild.lastChild.lastChild
d.childNodes[4]

Yemy Oyaer paBHO 3HaYeHHUeE CJIeAYIOLIEr0 BbIPAKEHU:

shape (array([[1, 2, 31, [4, 5, 6]]).flat)
v (6,)

3,

(3,2)

2,3)

Kakue u3 npuBeleHHbIX HHKe CPaBHeHUIl 00s13aTe/ibHO AaayT True, eciiu 00beKTHI X M Y UMEIOT OJJUHAKOBbIE
3HaYeHus?

v x ==
id(x) == id(y)

v hash (x) == hash(y)
x is y

Kakne METO/AbI HeOﬁXO)_]PIMO HMETDb X JIJ14 3a1aHUA CJICAYIOIINX JeHCcTBHIL:

>>> x = X (0)
>>> print x + 10

10

>>> print x - 23

-23

>>> print x >> 2

0

v _init , add , sub , rshift
_init , add , radd , sub , rsub , rshift , rrshift
_init , add_, sub ., rshift , str
_init , add , sub , rshift , str , repr

Kaxk ¢ nomomsio moayJisi smtplib coznate SMTP-coennnenue ¢ cepsepom mail.server?



Vv ¢ = smtplib.SMTP(‘mail.server”)
¢ = smtplib.sendmail(‘mail.server’, from_, to_, message)
v ¢ =smtplib.SMTP(); c.connect(‘mail.server’)

¢ = smtplib.connect(‘mail.server”)

Kaxkoii ko moposkaaer cieayroniee pacnosioxkeHne KHONOK?

#1
bl.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SE)
b2.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NE)
b3.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SW)
bd.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NW)
# 2
bl.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SE)
b2.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NE)
b3.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SW)
b4 .place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NW)
# 3
bl.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NW)
b2.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SW)
b3.place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=NE)
b4 .place(relx=0.2, rely=0.2, relwidth=0.4, relheight=0.4, anchor=SE)
# 4
bl.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NW)
b2.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SW)
b3.place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=NE)
b4 .place(relx=0.5, rely=0.5, relwidth=0.4, relheight=0.4, anchor=SE)
2
v 4

Kaxkoe uckirouenne 10.kHO ObITH BO30y:k1eHo DB-API 2.0-coBMecTHMBIM MOYJ/IeM NIPH OIINOKe — HAPYIIEHHHT
1EeJIOCTHOCTH 0a3bI JAHHBIX?

DataError
Vv IntegrityError
InterfaceError

Operational Error

Kak noayuuts B CGl-cuenapuu cogep:xkumoe ¢aiija, nepeianHoro web-cepsepy 4epe3s popmy?

MPOYNTATh U3 (haiisia, UM KOTOPOTO 3a7aHo B mepeMeHHOH okpyxenus FILE NAME
MPOYUTATh CO CTAHAAPTHOIO BBIBOJA
u3 atpudyrTa file o0pexra FieldStorage

v mpouuntath atpudyT file o6bekTa FieldStorage meTogamu read() nmm readlines()

Kaxk mor 6b1 Ha3bIBaThCsl CTAHAAPTHBIN Moayab Python nuisi padorsl ¢ nporoxonom IMAP?



v imaplib
imap_module
libimap
IMAPLibrary

Kakoii ko nopo:xaaer ciiefyioniee pacnoJio;keHue KHOMoK?

# 1

bl.grid(row=0, column=0, rowspan=2)
b2.grid (row=0, column=1)
b3.grid(row=1, column=1)

# 2

bl.grid(row=0, column=0, columnspan=2)
b2.grid(row=1, column=0)
b3.grid(row=1, column=1)

# 3

bl.grid(row=1, column=1l, rowspan=2)
b2.grid(row=1, column=0)
b3.grid(row=0, column=0)

# 4

bl.grid(row=1, column=1, columnspan=2)
b2.grid (row=0, column=1)
b3.grid(row=0, column=0)

v 1
3
2
4

Kakue u3 3Tux yrBepsaenuii o Python Bepub1?

v 5361k Python npumensiercst 1u1st ObICTPOI pa3pabOTKU MPHUII0KEHUN
v Python nmeet o0mipHyr0 OHOMHOTEKY CTaHAAPTHBIX MOAYJIEH
Vv Python ucmone3yer mpoMexyTOIHBINH KO

nporpammsl Ha Python TpaHCIupyroTCsl B MallIMHHBIE KOJBI, KOTOPBIE 3aTEM HCHOIHSIIOTCS

Kakoii 1a6/10H M0KHO MCII0JIb30BATD /ISl COOBLITHSA, PH KOTOPOM kJiaaBuiia F5 HaskumaeTcst npu HaxKaTo i mpaBoi
KHOIKE MbIIIH?

Vv <B3-F5>

v <Button3-F5>
<B-F5>
<ButtonPress-F5>

C noMouib10 Kakoil GyHKIUM MOKHO NMOATOTOBUTH TeKCT s BbiBoga B HTML?

cgi.unescape()
Vv cgi.escape()
urllib.quote()



urllib.quote_plus()

K xakoMy ypoBHIO MOJie/TH B3aUMO/IeHCTBHS OTKPBITHIX CHCTEeM OTHOcHTCs nmpoTtokoa HTTP?

IPEICTABIEHHS
CETEBOMY

v TIPHIOKEHU
CEaHCOBOMY

TPaHCIIOPTHOMY

C noMoIbI0 KAKOT'0 PEery/IipPHOr0 BhIPAKEHUSI MOXKHO IIPOYMTATH» U3 CTPOKH AaTy B popmare I'TTT-MM-JI1?
(TpedyeTcsl He TOIBKO CONOCTABUTH CTPOKY C PeryJIsipHbIM BhIPaskeHUEM, HO M IIOJY4YHTh JaHHbIE: TO/1, MeCs1l,
JIeHb)

v (\d{4})-(\d{2})-(d{2})

v ([0-91{4})-([0-91{2})-([0-9]{2})
([0-91{41)(-([0-9]{2})) {2}
([0-9]{41)(-[0-91{2}){2}

Kakue napaaurmsel Python He noaaepxxuBaer?

CTPYKTYPHBIH CTHIIb
ruOpuUI Mapagaurm
v/ TIOTHYECKOE MPOTPaMMHUPOBAHHE

MOJyJIFHOE ITPOTPAMMHUPOBAHNE

Kaxoii MoayJb crangapTHoii 0n6anorexku Python o6ecnieuuBaer 6oabinylo, yem urllib, nonoanuTensHy0
BBICOKOYPOBHEBYIO (PYHKI[HOHAJIBHOCTH NpH padore c WWW?

htmllib

urlparse
V urllib2

httplib

OcHo6bl meopuu HetpOHHBIX cemell

CeTbl10 0€3 00paTHBIX CBsI3ell HA3bIBAETCS CETh,

BCE CJIOH KOTOpOﬁ COCANHCHBI UCPAPXUICCKHU
y KOTOpOﬁ HET CUHAIITHYCCKUX CBH3CI7[, UAyHuUX OT BbIXOJa HEKOTOPOTO HCﬁpOHa K BXOJaM 3TOro »XKe HCﬁpOHa nim
HeﬁpOHa H3 NpeAbLAYHICTO CII0A

Y KOTOPOH €CTh CHHANITHIECKUE CBSI3U

Kakmne cern xapakTepu3ylorcs OTCYyTCTBHEM NAMATH?

OJTHOCJIOMHBIE

MHOT'OCJIOHHBIE



C 06paTHI)IMI/I CBA3IMU

V' 6€e3 00paTHBIX CBs3ei

Bxonom nepcenTpoHa siBIASIOTCA:

V' BEKTOP, COCTOSIIIUNA U3 JeHCTBUTEIBHBIX YACET
sHauyenust 0 u 1
BEKTOP, COCTOSIIMN U3 HYJIEW U €IUHULL

BCSI IEHCTBUTENBHAS OCh (-7;17)

TeopeMa 0 IBYXCJIOHHOCTH NepCeNTPOHA YTBEpP:KIaeT, YTOo:

B JIIOOOM MHOTOCJIOIHOM IIEPCENTPOHE MOTYT 00Y4aThCs TOJIBKO JBA CIIOS
CIOCOOHOCTHIO K 00YYEHHUIO 00J1aIaf0T IIePCENTPOHBI, IMEIOIINE He Ooiee ABYX CI0eB

v 000 MHOTOCIIOHHBIM NEPCENTPOH MOJKET OBITh MPECTABIICH B BUIE IBYXCIOHHOTO IIEPCENTPOHA

OO0yueHuneM Ha3bIBAIOT:

MPOIEyPY BEIYUCICHHUS OPOTOBBIX 3HAYCHHUH AT QYHKIIUI aKTHBAIIH
MpoLeaypy NOACTPOUKH CUTHAJIOB HEUPOHOB

Vv Ipouenypy HOACTPOMKU BECOBBIX 3HAYCHUH

Heiiponnasi ceTb siBJsieTcs1 00y4eHHOH, ecyn:

IpY [ToJja4ye Ha BXOJ HEKOTOPOTo BEKTOPA CETh OyIEeT BhIIaBaTh OTBET, K KAKOMY KJIACCY BEKTOPOB OH MPUHAIC)KUT
V/ TIpH 3aIrycke 00y4aroluX BX00B OHA BBIJAE€T COOTBETCTBYIOIIME 00YYaIOIINE BBIXO/IbI

AJITOPUTM 06y‘ICHI/I$[ 3aBCPUINJII CBOIO pa60Ty N HE 3alIUKIINIICA

ITonaem Ha BxOA nmepcenTpoHa BEKTOp a. B xakom CJaydae BECOBbIC 3BHAYCHUSA HYKHO yMeHbH]aTb?

BCErJa, KOra Ha BeIxoje 1
v eciu Ha BbIxoJe 1, a HyxHo 0
€CJIM CUTHAJI TIEPCENTPOHA HE COBMAAAET C HY)KHBIM OTBETOM

ecyu Ha BeixoJie 0, a HyxHO 1

AJITOPUTM 0GPAaTHOTO PACIPOCTPAHEHHS 3aKAHYMBAET CBOIO padoTy, Koraa:

BEJIMYMHA ? CTAHOBUTCS HIDKE 3aJaHHOT'O IMopora
BEJIMYHMHA 7W JUJIA KQXJI0T0 HeﬁpOHa CTAaHOBUTCS HMKEC 3aJITaHHOTO ITopora

v/ CHTHAJI OIMMOKNA CTAHOBHUTCS HUKE 3aJIaHHOTO IMOpora

Meton HMIYJIBCA 3aKJTI0YA€TCH B:

HCIIOJIb30BAHUM ITPOU3BOJHBIX BTOPOTO MOPAAKA

Vv 100aBIICHNN K KOPPEKIIMU BeCa 3HAYCHHUSI, TPOMOPIIMOHATLHOTO BEIMYMHE MPEIbIIYIIer0 N3MEHEHHS Beca



YMHOKCHUUN KOPPCKIIUN BECAa HAa 3HAYCHUEC, MTPONMOPIUOHAIBbHOC BEJIMYMHE NPEABLAYIICTO N3MCHCHUA BECa

ITapaauy ceTH MOKeT HACTYNHTb, KOTAa:

v/ BECOBBIE 3HAYEHUsI CTAHOBSATCSI OYEHBb OOJIBITMMHU
pa3mMep I1ara CTaHOBUTCS OUYeHb OOJIBIION
pa3Mep I1ara CTaHOBHTCSI OYCHb MaJICHbKUH

BCCOBBIC 3HAUYCHUA CTAHOBATCA OUYCHb MAJICHbKUMH

Ecau cerb uMeeT 04eHb 00JIbLIOE YHUCJIO HEHPOHOB B CKPBITHIX CJIOSIX, TO:

BpeMsi, HE0OX0IMMOe Ha 00y4eHUe CeTH, MUHUMAIIbHO
v/ BOBMOXXHO TiepeoOydeHne ceTn

CETh MOXKET OKa3aTbCid HEJOCTATOYHO TUOKOH IS peumieHus IMOCTABJICHHON 3a0a4uu

JMCKpUMUHAHTHOH QyHKIUEH HA3BIBACTCS:

aKTHBAIIMOHHAs (DyHKIHS, UCTIOIb3yeMasi B MHOTOCIIONHOM IIEPCENTPOHE
(yHKIHS, MOZIEIUPYIOLIAsi IPOCTPAHCTBO PEIICHUH JaHHOH 3aauu

(yHKIHS, paBHAsl €IUHUIIE B TOM 00JIaCTH MTPOCTPAHCTBA OOBEKTOB, TI€ PACIIONATAIOTCS 00BEKTHI M3 HY )KHOTO KJ1acca,
Y paBHAs HYJIIO BHE 3TOH o0nacTu

IIpu MeToae KpoCC-MPOBEPKH CYUTAETCS, YTO MHOKECTBO 00y4aloIMXcs Nap KOPPeKTHO pa3ieeHo HA IBe YaCTH,
€CJIN:

oIIMOKa CEeTH Ha 06yqa101ueM MHO>XECTBEC y6BIBaeT 6BICTpe€, YCM Ha KOHTPOJIbHOM MHOKCCTBC
B HayaJic pa6OTI:I OIIIMOKHU CETH Ha o6yqa101ueM 1 KOHTPOJIbHOM MHOXKECTBaX CYHICCTBCHHO OTIUYAIOTCA

v B Havajie paboThl OUIMOKH CETH Ha 00yUaroleM U KOHTPOJILHOM MHOXECTBAX MPAKTHYECKH HE OTIINYAINCh

Ecau ceTh conep:KuT 1Ba MPOMEKYTOUHBIX CJIOS, TO OHA MO/IeJIUPYeT:

10 OJIHO BBIHyKHOﬁ «B3BCIICHHOCTWY IJIA KAXJI0TO CKPBITOI'O 3JIEMEHTA IMEPBOT0 CJI0A
N0 OAHOMY «CUI'MOBUIHOMY CKJIOHY» JUJIA KaXKJA0TI'0O CKPBITOI'O 3JICMCHTA
Vv 1o OI[HOI>'I BBI]'[yKJ'IOﬁ «B3BCHICHHOCTW» IS KAXKAOTO CKPBITOI'O 3JIEMEHTA BTOPOT'O CJI0A

OJHY BBINYKITYIO «B3BCHICHHOCTb»

MexaHu3M KOHTPOJILHOH KPOCC-TIPOBEPKH 3aKJII0YAETCS B:

OUKIINYECCKOM HCIIOJIb30BAHUH MHOXXCCTBA 06y'—IaIOH.H/IX nap

pa3AeneHnH MHOXKECTBA 00YUaIOIIMX Map Ha JIBE YaCTH I IOOYEPEIHOTO 3aIlycKa ajJrOpUTMa 00paTHOTO
pacrpoCTpaHeHHs TO Ha OJIHOW, TO HA IPYroi 4acTu

N4 PE3CpBUPOBAHUUN YAaCTHU 06yanOIlII/IX nap M MCroJIb30BaHUHN X JJISI HE3aBUCUMOT'O KOHTPOJIS Iponecca O6y‘{€HI/IH

Ecan B ajropurmMe oﬁyqemm CETH BCTPEYHOI'0 PACIPOCTPAHCHHUA HA BXOA CETH IOJACTCH BEKTOP X, TO KeJaeMbIM
BBIX0JI0M fAABJISACTCH

BEKTOP Y, ﬂBHH}OmHﬁCH OTAJIOHOM U1 BCEX BEKTOPOB, CXOAHBIX C BEKTOPOM X



HBOH‘IHLIﬁ BCKTOD, I/IHTepHpI/ITI/IpyIOHlI/Iﬁ HOMCD KJIacCa, KOTOPOMY MPUHAAJTICIKUT BEKTOP X

v/ caM BEKTOp X

«Ilobeautesem» cuuraercs Helipon Koxonena

V' ¢ MakCUMaJbHBIM 3HaueHHeM BeanuuHbl NET
C MUHMMAJbHBIM 3HaueHUeM BeTuuuHbl NET
C MHHUMAaJIBHBIM 3HadeHneM Beanduasl OUT

¢ MaKCUMAaJbHBIM 3HaueHueM BeauuuHel OUT

Ecau nannslii Heiipon Koxonena siBiisiercs «nodeauresiem», To ero 3nauesue QUT

SBIIICTCA MaKCUMaJIbHBIM cpenu Beex 3HaueHuit OUT HelipoHoB cios Koxonena
PaBHO HYIIO

v/ PaBHO €IMHULIE

Meton AKKPEAUTANUH 3AKII0YACTCH B:

AKTUBUPOBAHUU JIBYX HEHPOHOB, MMCIOIINX HaNOOJbIIIee H HanMeHbIIee 3HaueHnss NET
aKTUBUPOBAHHUHM Ipynmbl HeHpoHOB KoxoHeHa, nMeronmux MakcuManbHble 3HaueHust NET

V/ aKTUBUPOBAaHUU JIMIITL OJTHOTO HelipoHa KoxoHeHa, nMeroiero Hanbosmbiee 3Haueane NET

Crparerust n3de:;xaHus JIOKAJIbHbIX MUHUMYMOB IIPH COXPAHEHHH CTA0MJILHOCTH 3aK/II04aeTcs B

JO0CTAaTOYHO OOJILIIMX U3MEHEHHUSAX BECOBELIX 3HAYEHUI
V' OOJBIINX HaYalbHBIX IIarax M3MEHEHHUS BECOBBIX 3HAUCHHH 1 ITOCTEIIEHHOM YMEHBIICHUHU 3THUX IIaroB
MaJIBIX HAayaJIbHBIX IIarax U3MCHEHUS BECOBBIX 3HAUCHUH M ITOCTSIICHHOM YBCJIMYCHUHA 3THUX LIAr0OB

JIOCTaTOYHO MaJIbIX U3MEHEHHUSX BECOBBIX 3HAYCHUI
Jas1 kakoro ajaropurmMa 0oJiee onaceH cereBoi napaau4?
aIrOpUTMa 0OPATHOTO PaCcTIPOCTPAaHEHUS
V anroputma pacnpenenenus Komm
KakoBa poJib uckyccTBeHHOI TeMnepatypbl npu bosbumanosckom o0yyenun?
JUIA PETYJIMPOBAaHUS CKOPOCTH CXOIUMOCTH alTrOPUTMa 00ydIeHUs
\/ Py CHUKEHUHU TEMIICPATYPhI BEPOATHO BO3MOKHBIMU CTAHOBATCA 0oJiee MaJIeHbKHE U3MEHEHUS
Cerb Xonguiaga 3amMmeHsieTcsi Ha ceTb XIMMHUHIA, €CJIU:
HE00XOJIMMO YCKOPUTH BPEMS CXOJUMOCTH CETH
HEO0OXO0/IMMO ITOBBICHTH YHCIIO 3aIIOMHEHHBIX 00pa31oB

HE00XO0IMMO 00ECTIEYNTh YCTOWIMBOCTD CETH

v HET He0OXOIMMOCTH, YTOOBI CETh B IBHOM BHJIE BbIJIaBajla 3alIOMHEHHBIN 00pa3elr



Kaxkumu 10/1:€kHbI ObITH BeCOBbIE 3HAYEHHUS] TOPMO3SAIIUX CHHANITHYECKUX CBsI3eii?

v/ pPaBHBIMH BEeJIHYUHAMU U3 HHTepBaia (-1/n,0), rae n — 4uciio HeHPOHOB B OJTHOM CIIOE
HEOOJIBIIMMU TIOJIOKUATEITEHBIMU YHUCIIAMHI

CHy‘IaﬁHBIMPI OTPHULATEIIBHBIMHU YUCIIaMHA

Mertoa oTka3a oT CHMMETPHH CHHAIICOB IMO3BOJISAET:

v/ JOCTUTHYTh MAKCUMaJIbHON €MKOCTH NaMSTH
00eCIIeYUTh YCTOMYMBOCThH CETH

M30€KaTh JTOKAJILHEIX MHWHUMYMOB

Metoa mamunbl bosbiiMana no3soJsier ceTu Xonguiaga:

Vv M30eXath JIOKaJIbHBIX MUHUMYMOB
YCKOPHUTH IpoLiecc 00ydeHHs

n30€KaTh CETEeBOrO napajinyda

Cetb JAIl Ha3biBaeTCHa aJanTUBHOM, ecJiu:

v/ CEeTh U3MEHSIET CBOM BECOBBIC 3HAUEHHS B IIPOLIECCE O0YICHUS
10001 HEHPOH MOXKET U3MEHSTh CBOE COCTOSIHUE B JII000I MOMEHT BpEMEHH

JUISL KaXKI0TO HeWpPOHa 3a/1aeTCsl CBOSI IOPOTOBast (PyHKIIMS

JIOTapaJ[LHO-TOpMO3H]]IaH CBSI3b MCIIOJIB3YE€TCA

MEK/Ty CIIOSIMU CPAaBHEHHUS M PACIIO3HABAHHS
v/ BHYTPH CJIOSI paCIIO3HABAHUS
BHYTpH IIpHEMHHUKA |

BHYTpH IIPUEMHHKA 2

Ipouecc 10TepPaTLHOTO TOPMOKEHUS 00eCeYNBAET, YTO

cJIoi cOpoca CHUMaeT BO30y K/I€HHE C HEY/IauHO BBIOPAaHHOT'O HEHPOHA B CIIOE PACIIO3HABAHMS
V' B CIIO€ Pacrio3HaBaHMs BO30YKJaeTCsl TOIBKO TOT HEHPOH, Ubsl CBEPTKA SBIIAETCS MAKCUMAIILHON
CHCTeMa aBTOMaTHYECKH pPelIaeT BOIPOC O MPEKPALIEHNH II0MCKa He00X0IMMOH HH(OpManuu
Ecau B npouecce 00yyeHUus1 HEKOTOPBI Bec ObLJ1 00HYJ1eH, TO:
v/ OH 0OJIbIlIe HUKOT/Ia HE TPUMET HEHYJIEBOTO 3HAYCHUS
OH 00513aTeNbHO OYZAET IMOBEPrHYT HOBOMY O0YUCHHIO

IMpupanienne Beca TOPMO3SIIIEro BX0/Aa JAHHOT0 MOCTCHHONTHYECKOI0 HElPOHA 3aBUCHUT OT:

BBIXO/THOT'O CUT'HAJIA TOPMO3IAIIETO IMTPECUHONITHICCKOTO HeﬁpOHa u €ro Bo36y)1<)1aromero BE€Ca

BBIXOTHOI'O CHUTHAaJIa 13036y)1<11a}01uero MMPECUHONITHUICCKOTO HeﬁpOHa 1 €T0 TOPMO3AIIETO BECA



v BBIXO/JTHOT'O CMT'HaJia BO36y)KﬂaIOIII€l"O MMPECUHONTHUYICCKOTO HeﬁpOHa H €ro BO36y>KZ[aIOHI€FO BE€Ca

Yem Pa3IMYIATCHA KOMILVIEKCHBIE Y3JIbI, JICKAIIUE B PA3HBIX CJI0AX HeOKOFHHTpOHa?

Ka)XJIbIi CJIOM KOMIUIEKCHBIX Y3JIOB pearupyer Ha OoJbIree KOJIMYECTBO MPEoO0pa30BaHIi BXOZHOTO 00pa3a, yem
00RIS 1901471105071

v Ka)XJIpIM CJI0M KOMILJICKCHBIX Y3J10B p€arupyeT Ha Ooitee HIUPOKYHO 00J1aCTh OIS BXOIHOT'O o6pa3a, 4cM npe)lbmymnﬁ

Kakoii Tunn 00y4eHHus1 MOKHO MCI0JIb30BATH NMPU 00y4YeHUH HEOKOTHUTPOHA?

Vv «oOydeHme 6e3 yauTems»

Vv «oOydeHHe ¢ yIuTeIeM»

Oﬁy'leHne nmepcenTpoHa CYHUTAECTCH 3aKOHYCHHBIM, KOT1a:

V/ OIIMOKa BEIXOJA CTAHOBHUTCS JOCTATOYHO Majoi
JIOCTUTHYTA TOCTATOYHO TOYHAS alIPOKCUMAIIUS 3aTaHHOW (HYHKIIUU

10 O AHOMY pa3y 3allyIICHbI BCC BEKTOpa 06yanOLuer0 MHOXCCTBa

AJroputm o0y4eHusi epcenTPoOHa SBJISIETCH:

V/ QJITOPUTMOM «OOYUEHUS C yIUTEIEM)

ITOPUTMOM «OOY4EHUsI O€3 yJUTeIs»

3anyckaem o0yyaromuii Bekrop X. B kakom ciiyuae BecoBble 3Ha4eHUs] He HY’KHO U3MEHATH?

€CJIM Ha BBIXOJE CETh JacT 1

€CJIM Ha BBIXOJE ceTh Aact 0

v/ €CIIM CUTHAJl IEPCeNTPOHA COBIAAET C IPABUIBHBIM OTBETOM
MozkeM 1M MBI 32 KOHEYHOE YHCJI0 IIAroB Moc/Ie 3alyCKa AJITOPUTMA 00y4eHHs NMepcenTPOHAa cKa3aTh, YTO
NepcenTpoH He MOKeT 00y4YnThCs JaHHOI 3anaue?

HET
Vv na

B 3aBUCHUMOCT OT 3ala4u

CursajioM olIMOKY JAHHOTO BBHIXOIHOTO HelpOHA HA3bIBAETCH:

v Pa3HOCTb MEKY BbIXOAOM HeﬁpOHa " €ro 1ICJIICBBIM 3HAYCHUEM
MMponu3BOJAHAaA aKTI/IBaHI/IOHHOﬁ (byHKIII/II/I

BenmunHa OUT a5 He#ipoHa, MoaloIero CUTHAJ Ha JaHHBINA BBIXOIHON HEWPOH

Meton YCKOpPEHHUsS CXOAUMOCTH 3aAKJIIOYACTCH B:



YMHOKE€HUH KOPPEKIMHU Beca Ha 3HaYEHUE, MPOMOPLUOHAILHOE BEIMYMHE MPEIbIAYIIEeTr0 U3MEHEHHS Beca
v/ ACTIOJBb30BaHUH NIPON3BOIHBIX BTOPOTO MOPSAKA

,II06aBHeHI/II/I K KOpPPECKIIMHU BECAa 3HAYCHU A, ITPOMOPIIUMOHATIBEHOTO BEJIMYMHE IPEABIAYIICTO UBMCHCHHUA BECa

Ecau aBa 06[)33113 CHJIBHO IIOXO02KH, TO:

OHH MOTYT OOBEIMHUTHCS B OJUH 00pasen
v/ OHH MOTYT BBI3BIBATh MIEPEKPECTHBIC ACCOIMAITUHI

OHHU MOT'YT HapyuiaThb YCTOIZQHBOCTB CCTHU

OtcyrcrBHe 00paTHBIX CBsI3eil rapaHTUpYeT:

V' YCTONUYHUBOCTH CETH
CXOJIUMOCTh aJITOPUTMA O0yUCHHUS

BO3MOXXHOCTb allITIPOKCUMHUPOBATL JdHHYIO (1)yHKI_II/IIO

B ajaropurme Oﬁy‘leHl/Iﬂ 0606me1m0iz’1 MamuHbl boJbIIMaHa BbIYMCIEHHE 3aKPEIJICHHBIX BepOﬂTHOCTeﬁ
HAYUHACTCH IMOCJIe:

3aIrycKa Kakaoi o0ydJaromiei mapel
KOHEYHOT'0 YHCJIa 3aIlyCKOB CETH C HEKOTOPOTO CIy4aifHOro 3HAYEHUs
v/ TIoCIIe 3allycKa BCeX 00ydarolux map

IMOCJIC OAHOKPATHOI'O 3aIlyCKa CE€TU € HEKOTOPOI'O cnyqaﬁHoro 3HA4YCHUA

B 2HaJ’IOF0-IIHq)pOBOM npeoﬁpasonaTeﬂe B€COBbIC 3BHAYCHHU S HHTECPIPETUPYIOT:

ycuiaureian
v COIIPOTUBJICHUC

HaInpsKeHHe

Ecau BX0AHOi1 BEKTOP COOTBETCTBYET 0OJHOMY U3 3alI0MHEHHbIX 00pa30B, TO:

BBIXOJIOM PACIIO3HAFOIIETO CIIOS SIBJISETCS COOTBETCTBYIOIINI 3aIIOMHEHHBIN 06paser
v/ B pacmo3HaroIeM cioe BO30YKIaeTCs OJJMH HEHPOH

cpabatbiBaeT OJI0K cOpoca

Ecau B nponecce o0yuyenus Ha Bxoa cetu APT nonaBaTh NoBTOpsIOIIMecs MOCJeA0BATEIbHOCTH 00y4alOImInX
BEKTOPOB, TO:

6yHCT IPOUCXOANUTH HUKIIMYCCKOC N3MCHCHUC BECOB

C KaXXJJbIM HOBBIM TIOBTOPOM CEPUH OOYUYAIOMIUX BEKTOPOB OyIET MPOUCXOTUTH DOJIee TOHKAs HACTPOIKa BECOBBIX
3HAYEHHUH

Vv depe3 KOHEUYHOE YUCIIO 00YJAIONINX CEpUid IPOIECC 00YICHUSI CTAa0MIN3UPYETCS

B crarucTnyeckux aaropuTMax o0y4eHus: BeJIMYMHA H3MEHEHHS] CHHONITHYECKOI CBSI3M MesKIy ABYMsI HeHpOHAMMU
3aBHCHT:



OT Pa3HOCTH MEXY pealbHbIM U JKeJaeMbIM BbIXOJAaMH HEHPOHA
OT ypOBHS BO30YKICHUS MPECHHONTUIECKOTO HEHpOHa
OT YPOBHs BO30YKICHHUS TOCTCHHONITUIECKOTO HEHpOHa

v/ M3MEHsIeTCs CITy4aliHbIM 00pa3oM

OnHOHEHPOHHBIM MEPCENTPOHOM Pa3MePHOCTh Pa3elisieMoro NPOCTPAHCTBA ONMpeesieTcs

KOHTEKCTOM KOHKPETHOM 3a/1auu
BECOBBIMH 3HAYECHHUSIMHU
v/ AJIMHOW BXOJTHOTO BEKTOpa

IMOPOTOBBIM 3HAYCHUEM aKTI/IBaIIHOHHOﬁ (byHKIII/II/I

OaHocJ10HHBIA epCenTPOH pelaeT 3aAa4m:

v/ anmpOoKCUMAaNUH ()yHKITHHA
pacrno3HaBaHus 00pa3oB

v KJIacCHU(HKaIUU

TeopeMa 0 «3aMKJIMBAHHI» EPCENTPOHA YTBEPKAAET, YTO:

Vv ecin JAaHHadg 3aada HC MPEACTaBUMa NEPCCUTPOHOM, TO aJITOPUTM OGY‘IGHI/IX 3allMKJINBACTCA
€CJIM 3a/la4a HE UMECT PCUICHMS, TO aJITOPUTM 06yqu1/1;1 3allMKIINBACTCs

000 anropuT™M 00yUYESHNUS 3aUKINBACTCS

Bce 1 HelipOHBI MHOTOCJIONHOIO NEPCeNTPOHA BO3MOKHO 00yYMTh?

TOJIbKO HEHPOHBI IEPBOTO CIOS
Ja
v/ TOJIbKO HEUPOHBI MOCIIEIHETO CIIOS

IIpu MeToae KpocC-MPOBEPKH CYUTAETCS, YTO CETh HAYAJIA NePeodydaThes, ecu:

OIIOKa CETH Ha KOHTPOJIbHOM MHOKECTBE CTaJia paCTu
AJIrOPUTM O6paTHOl"O pacnpoCTpaHCHUs 3allUKIINIICS

v oIIMOKa CETH Ha KOHTPOJIbHOM MHOKECTBE II€pecTajia y6LIBaTB

I[eTepMI/IHI/ICTCKl/IM METOA0M Oﬁy‘le]-ll/lﬂ Ha3bIBAECTCH:

METO/, BEINOJIHSIOIIUN ICEBJOCTy4aliHble U3MEHEHHs BECOBBIX 3HAUEHUN
JIETEPMUHHUPOBAHHBIA METO ] 0OYUEHHS C YIHTEIEM
JIETEPMHUHHPOBAHHBIN METOJ] 00ydeHUs 03 YIUTeIs

N4 MCTOI, I/ICHOJ'IL3yIOIIII/II\/'1 MOCIIEN0BATCIIbHYO KOPPEKI IO BECOB, 3aBUCALILYIO OT O00BEKTUBHBIX 3HAUCHUN CETH

Ectb BEPOATHOCTDb TOI'0, UYTO B AJITOPUTME pasoﬁyqeﬂuﬂ CeTh «3a6y11eT» l'lpaBl/lJ'll)HLlﬁ 06[)33?



Vv na
HET

B 3aBUCUMOCTH OT 3aJJa49u

B 3agaue KOMMMUBOSIZKEPa Ka)l(llblfl ropoa nmpeacraBjasaeTcs:

OJIHUM CJIOEM HEMPOHOB
V' CTpOKO# U3 n HEUPOHOB, T'/Ie N — YHUCIIO TOPOAOB

OJITHIM HEHpOHOM

Yem peakumsi KOMILUIEKCHOIO y3JIa HA JAHHBIH BXOJHOH 00pa3 0TJIMYAETCS 0T PeaKLUM NMPOCTOro y3Jia, JexKalero B
TOM :Ke cJioe?

Vv KOMILIEKCHBIH y3ell MeHee YyBCTBHTENIEH K O3UIMU BXOJHOTO 00pasa
pelenTopHas 30Ha KOMIUIEKCHOTO y3J1a Topa3no GoJbliie pelenTOPHOM 30HbI IPOCTOTO y3i1a

KOMILICKCHBIN y3€J MCHEC YYBCTBUTCJICH K TOBOPOTY U APYTI'MM BHaM ABUKCHHUA BXOAHOTO 06p333

Brixogom BbIX0aHOI 3Be31bI ['poccoepra siBisieTcs

MEpa CXO0ACTBA BXOJAHOI'0 BEKTOPA C BECOBBIM BCKTOPOM
HOMCED KJIacCa CXOJAHBIX 06pa30B

V/ cTaTtuueckas XapakTepHcTHKa o0ydJaromiero Habopa

HckyccTBeHHBIH HellpOH

v/ IMHTHPYET OCHOBHBIE (DYHKIIMU OHOJIOrMYECKOTO HEWpOoHa
10 CBOEH (hYHKIIMOHAILHOCTH IPEBOCXOJUT OUOIOTHUECKHI HEHPOH

SABJIACTCA MOJCIIBIO OHOJIOTHYECKOTO HeﬁpOHa

Yro0bI1 H30e:KATH Mapajuya ceTH, He00X0ANMMO:

v/ YMEHBIINTH pa3Mep Hiara
YBEIMYHUTH pa3Mep Hiara
YBEJIMYUTH BECOBBIC 3HAUCHHS

YMEHBIIUTDH BECOBBIC 3HAYCHUS

B OJIHOHeﬁPOHHOM nepcenTpoHe pasMepHoOCTb pasz[enﬂmmeﬁ rHnepnjaoCKoOCTH onpeaeasiercs:

v KOJIMYECTBOM BXOJHBIX 3HAUCHHI
BECOBBIMM 3HAYECHUSIMHU

KOJIMYC€CTBOM BBIXOJHBIX 3HAYCHHM

B HavaJabHBII MOMEHT BPE€MEHH BBIXOA0OM CJI0AI PACTIO3HABAHWSA ABJIACTCH:

v/ HyII€BOU BEKTOP

€IMHUYHBIA BEKTOP



BXOJITHOUM BEKTOP

AKTHBaLMOHHON (pyHKUMell Ha3bIBaeTCs:

(hyHKIHS, CYMMHPYIOIIas BXOHBIC CUTHAJIBI HEWpPOHA
v/ QYHKITUS, BEIYUCIISIONIAs BEIXOTHON CHUTHAT HEHpoHa
(hyHKIOWSA, pacpeIessIIoIasi BXOIHBIE CUTHAIIBI IO HEHPOHAM

(yHKIHS, KOPPEKTUPYIOIasi BECOBBIC 3HAYECHHS

IamaTE Ha3bIBaETCS reTEpPoOACCOMATUBHOM, €CJIM:

BXOJIHOM 00pa3 MOXeT OBITh OTHECEH K HEKOTOPOMY KJlacCy 00pa3oB
BXOJIHOM 00pa3 MOXeET OBITh TOJBKO 3aBEPIICH MM UCTIPABICH

v/ BXOITHOU 00pa3 MOXKET OBITh aCCOLMUPOBAH C IPYTHM 00pazoM

IlamsaTh Ha3bIBaeTCsl aCCOHl/IaTHBHOﬁ, €CJIM U3BJICYCHHUC HeOﬁXO}II/IMOﬁ I/IH(l)OpMa]Il/Il/I MPOUCXOAUT MO:

v TI0 COZIepKaHHI0 JaHHOH WH(pOpMAIHN
UMEIOIIUMCSI 00pa3nam

aJipecy Ha4aJbHOW TOUKU JaHHOW MH(OpMAaLUK

BecoBble 3HaYEHHS TOPMO3SILIUX HEHPOHOB:

00y4aroTcs Mo JAebTa-IPaBUILY
00Y4aroTCs 10 AITOPUTMY, aHAIOTHIHOMY JITOPUTMY 0OPaTHOTO PACIIPOCTPAHCHUS

v/ He 00y4JaroTcs

I[OﬁaBJ'leHl/le K KOPPEKIHH B€CAa 3HAYCHUS, IPOINMOPIUOHAJBHOTI0 BEJIMYUHE NPEALIAYIIET0 U3MEHECHHUS BECa,
HUCMOJb3YETCH IMPU METOAE:

Vv UMILyJbca
SKCHOHEHINAIbHOTO CIIaKUBAHUS
YCKOPEHHUS CXOAUMOCTH

JI00aBIeHUS] HEUPOHHOTO CMEICHHUS

®a3a pacno3HABAHUSI HHUIHAIN3UPYETCH:

B MOMEHT CpabaThIBaHUS CIIOSI cOpoca
B MOMEHT BO30YKIEHHS MOOESAUBIIIETO HEUPOHA B CII0€ PACTIO3HABAHHUS

v/ B MOMEHT ImoJIa4M Ha BXOJ BXOAHOT'O BEKTOPaA

KonupoBanue accouuaumii — 371o:

v «00Oy4eHune ¢ yauTeiaem»

MPOIIECC HOPMAITLHOTO ()YHKITHOHUPOBAHUS CETH

«obydeHune 0e3 yIuTessn



B cratucTHyecknx aJIropuTrMax Oﬁy‘leHI/Iﬂ HCKYCCTBCHHAl TEMIIEPATypa UCMOJIb3YEeTCH AJIA:

v/ yIIpaBJIeHHS Pa3MEpOM CIIy4aiHbIX H3MEHEHUI BECOBBIX 3HAUECHUN
MHHUMH3ALIH [ETIEBOH (QyHKINH

YMEHbUIICHUA IOJIHOM OHCPIrumn CETHU

IIpu croxacTuyeckoM mMerojae 00yueHus , ecjiu HejeBas GyHKIUs yBeIUu4nBaercs, T0:

v/ I3MEHEHHS BECOBBIX 3HAUCHUI CKHUABIBAOTCA U IPOU3BOAATCSA HOBBIC BBIYUCICHUA
OGLHBHSICTCH, YTO CE€Th HC MOXKCT 06y‘II/ITLC$[ )IaHHOfI 3aJa4c

IIPOU3BOIATCA ITOBTOPHBIE N3MEHEHU ST BECOBBIX 3HAYCHUI

B uem 3akiarouaercs oruauuue APT-1 or APT-2?

B APT-2 ncnosp3yeTcsi MHOTOCIOWHAs UEPAPXUS CIIOEB
B APT-2 BBeneH crienMaibHBIM MEXaHI3M 3aBHCHUMOCTH aKTUBHOCTU CHHAIICOB OT BPEMEHH

v APT-1 oGpabaTbiBaeT TOJIbKO OUTOBBIE CUrHAJBIL, a APT-2 — ananorossie

IIpu 00yuyeHnu KOTHUTPOHA 00y4alOTCH:

BCE HEHPOHBI
TOJILKO OJIMH HEHPOH B KAXKAOM CII0€

v/ TOIBKO OJIMH HEHPOH B KAXKIOH 00J1aCTH KOHKYPEHIIH

Kakue u3 nepeyncjieHHbIX HMKE IIATOB B AJITOPUTMeE 00PATHOT0 PACHPOCTPAHEHHS SIBJISIIOTCS IIAraMu «Ipoxo/ia
BIEepen»?

v/ BBIYHCIIHUTH BBIXOJ CETH
MOAKOPPEKTUPOBATH BECA CETH TaK, YTOOBI MUHUMHU3HPOBATh OLINOKY
v/ BBIOpaTh O4YepeqHyro 00yJaonIyto napy U3 00ydJaromero MHOXKECTBA; 10JIaTh BXOIHOIM BEKTOP Ha BXOJ CETH

MOBTOPATH IIary ¢ 1 1mo 4 1 Kax1oro BEKTopa 00y4aroniero MHOXKECTBa 10 TeX Mop, ITOKa OIMHNOKa Ha BCEM
MHO)KECTBE HE JIOCTUTHET IPUEMIIEMOTO YPOBHS

BBIYHCIIUTH PA3HOCTh MEXAY BBIXOJOM CETH M TPEOYEeMBIM BBIXOJIOM (IIEJIEBBIM BEKTOPOM 00YHaloIei mapsl)

N3 cnost cpaBHeHus1 HHPOPMAaLUs MOCTYIAeT B:

MPUEMHHUK 2

v/ CIIOM pacrO3HaBaHUs
HMpUEeMHUK 1
BHEIITHIOK CPELy

V cIoii copoca

OOy4eHnne ceTH BCTPEYHOr0 PACIIPOCTPAHCHHUSA SBJISCTCH:

«obydeHueM 0e3 yUuTes»



Vv «0OydYeHHEM C yUnuTeIeM)

le/l CTOXACTHYCCKOM METOAC oﬁyqemm H3MEHEHHS BeCOBLIX 3HAYEHMIt COXpPaHAKTCH, €CJIN

v/ OHH YMEHBIIAIOT [ENEBYIO (DyHKINIO
OHH YBEIHMYHBAIOT LEJIEBYIO (QYHKIIHIO

B JIFOOOM ClTyyae

B kakoM ciiyyae mepcenTpoH MOKeT 00yYUThCS peliaTh JaHHYIO 3a1a4y?

€CIIY 3a/1a4a UMEeeT LIeJIOe YHCICHHOE PELICHUE
v/ eciH 3aJa4a IpeacTaBuMa epceTpOHOM

€CJIK 3a71ava UMECT PECIICHNE

TeopeMa 0 CXOIHBIX IEPCENITPOHAX YTBEPKAACT, UTO:

HaWIyTcs 3a/1a4i, KOTOPBIM IIEPCENTPOHBI HE CMOTYT O0YIHThCS
AITOPUTM O0YUYEHHUS BCETAA CXOAUTCS

Vv ecimm JAaHHadg 3aaada MpeaACTaBIsCT NEPCCUTPOH, TO OH CIIOCOOEH el 06y‘II/ITBC$[

CeTH NPsIMOT0 pacHpoCcTpPaHeHust — ITO:

v CCTHU, Y KOTOPBIX HET NaMATU
v CCTHU, Y KOTOPBIX HET COGHHHCHHﬁ, UAYHIHUX OT BEIXOZOB HEKOTOPOI'O CJI0A K BXOJaM MPEAMICCTBYIOIIETO CJI0A
CCTHU, Y KOTOPLIX €CTh NaMATh

CE€TH, UMCIOIIIME MHOTI'O CJIIOCB

Cetb JAII Ha3biBaeTCsl HETOMOTE€HHOI, €CJIM:

VU KaXKIO0TO HEHpPOHA 3a7aeTcsl CBOSI TIOPOTroBas (PyHKITHS
JTAHHOMY BXOJHOMY BEKTOPY MOKHO COIIOCTaBUTh HECKOJIBKO aJIbTEPHATUBHBIX aCCOIHAIIIHA

ACCONMMNPOBAHHBIC BEKTOPA UMCIOT pa3HbI€ pa3MEPHOCTU

K xakomy Tuny namstu orHocurcs: JJAII?

aJpecHou
aBTOACCOLMATUBHOM

v/ TeTepoaccolaTUBHON

Ecan cers Xonduiaa Hanuwia cpeau 3ali0OMHEHHbBIX €10 00pa31oB, 00pa3ell COOTBETCTBYIOMINIT JAHHOMY BXOTHOMY
BEKTOPY, TO CETh J0JIKHA :

BBIJIATh HA BBIXOJE 3aJaHHBIA BXOJTHOH BEKTOP
V/ OCTaHOBHTKCS B 3TOM 00pasie

BBIJIaTh Ha BBIXO/JIE EUHUILY



Kakum 06pa3oM MOKHO YMEHBIIUTH KOJHYECTBO CJIO€B KOTHUTPOHA, He MPUYNHHUB yIIep0a ero BHIMHCINTEIbHBIM
cBoiictBam?

IIyTEM BBEJCHHS BEPOSTHOCTHBIX CHHONTHIECKUX CBA3EH
IyTEM IIEPEX0/a OT OJHOMEPHBIX CIOEB K ABYXMEPHBIM CIIOSIM

v IMYTEM pacIIupCHUs o0J1acTeli CBSI3U B MOCIICAYIOIUX CIIOAX

CamoopraHu3yionuecst ceTH UCIOJIb3YIOTCS JJIA:

v pacmo3HaBaHHI 00pa30B
aNMpPOKCUMAINH (QYHKIUH

Vv Kiaccudukanuu oopa3os

PeuenTuBHbIe 00J1aCTH Y3/10B Ka’KA0H IJIOCKOCTH NPOCTHIX Y3J10B

HE MepeceKaroTcs, HO MOKPHIBAIOT BCE TI0JIE BXOIHOTO 00pasza
COBIAJIAIOT U MOKPHIBAIOT BCE MOJIE BXOAHOTO 0Opas3a

v MEPECCKAIOTCA U MOKPBIBAIOT BCC MOJIC BXOAHOT'O 06pa3a

B xakom ciyuae curnan OUT coBnapaer ¢ curnainom NET i1 nannoro HeiipoHa KOrHUTpoHa?

ecimt NET=0
v ecim NET?0

eciu NET?? roe ? — 3aaHHOE TOPOTOBOE 3HAUEHUE

OaHoHellpOHHBI MepcenTPoH ¢ ABYMS BXOJaAMM:

BBIJIETISIET 3aMKHYTYIO 00J1aCTh
paznensier TpexmepHoe npoctpanctBo XOY Ha J1Ba MOJIyHPOCTPAHCTBA

V' pazzpensietr mnockocth XOY Ha /1B NOMYIIIOCKOCTH

MeToa BOCCTAHOBJIEHUS ACCOUMALMI 3aKJII0YA€eTCs B TOM, 4TO:

OIMPCALCIIACTCA, ABJIAIOTCS JIM IBA 3a/IaHHBIX BEKTOPA B3aMMHO ACCOLIMUPOBAHHBIMHU
V/ IO YaCTUIHO 3alTYMJICHHOMY BEKTOPY BOCCTAHABIMNBACTCS BEKTOP, aCCOI_lI/II/IpOBaHHHﬁ C HUM

110 3a/IaHHBIM BEKTOPAM HaXOJATCA aCCOLUAIUM, UX COCAUHAIOIINC

CK0/1bKO HeHPOHOB HEOOX0AUMO /ISl peaTu3aluy 321241 KOMMHUBOSIKePa, r1e N — YHUCJI0 rOpoaoB?

2n HEHPOHOB
n! HEHPOHOB
v n? HeHpoHOB

n HEHPOHOB

3HaueHne AKTHBALHOHHOM (l)yHKlll/ll/l ABJISACTCH:



v/ BBIXOJIOM JIaHHOTO HEWpOHa
BECOBBIM 3HAUYEHUEM JTaHHOTO HEUpOHa

BXOJIOM JIaHHOTO HEHpOHa

IIpn o0yyeHun nepcenTpoHa Mpeanoaaraercs ooydeHue:

CHHONTHYCCKHX CBS3EH, COCAMHSIONINX OTHOBPEMEHHO BO30YKICHHBIE HEUPOHBI
CHUHONTHYCCKHX CBSI3CH TOJIBKO «IIOOCTUBIIET0» HEHPOHA

v/ BCEX CHHONTHYECKHUX CBI3CH

®a3a NOUCKa CYMTAETCS YCIEeUIHO 3aBepPLIeHHOM, ec/In:

v/ HaiijeTcsi HeHpoH, B KOTOPOM 3allOMHEH 00pas3, J0CTaTOYHO IMOXO0XKHH Ha BXOJHOH 00pa3

BECOBBIC 3HAUEHHS «II00EIUBIIETO)» HEHPOHA M3 CJI0S paclio3HaBaHUs OYIyT MOJKOPPEKTUPOBAHBI COTIIACHO TAHHOMY
BXOJIHOMY BEKTODY

BXOJIHOMY 00pa3y OyJeT COIoCTaBlIeH HEHPOH, B KOTOPOM HHUKaKOH HH(MOPMAIHH €IIe He ObIJI0 3aIIOMHEHO

Ecan 1o nayajaa npoueaypsbl Oﬁy‘{el-l](lﬂ Mo aJIropurmMy 06paTHOFO pacnpocrpaHeHusi BCE€ B€COBbIC 3HAYCHUSA CETU
caejaarb paBHbIMHA, TO

nporiecc 00y4eHus OyAeT yCKOpeH
v CeTbh, CKOpee BCero, He 00yJHTCs

npouecc 00y4eHus OyneT 3amMmeIeH

Moaudpukanus aaropurMa o6y4eHus: MeTOAOM «UYBCTBA CHPABEAIHBOCTI 3aK/II0YAETCH B:

OJIOKMPOBAHNU HEHPOHOB, KOTOPHIE OUEHb YacTO MOOSKIAIOT
v/ 3aHIKEHHMH BECOBBIX 3HAUYCHUN TeX HEHPOHOB, KOTOPBIE OUYEHDb YAaCTO «I100EXKIAI0T»

ITOBBIIICHUY BECOBEIX 3HAYCHUI TEX HCprOHOB, KOTOPBIC OYCHb PEAKO ((HO6C>KZ[aIOT>)

CKprTLIM ¢JioeM 00001IIEHHOT0 MHOT'OCJIOIHOTO nepcenTpoHa Ha3bIBAECTCH:

V CIIOH, HE SIBJISIONIANICS HA BXOIHBIM, HH BBIXOJHBIM
CJIOM, HE MMPOU3BOSLINI BEIYUCIEHUN

CJIOM, COCTOSIINI U3 3JIEMEHTOB, KOTOPHIE TOJIBKO MPUHUMAIOT BXOJHYIO HH(GOPMAIHIO U PACIPOCTPAHSIOT €€ 110 CEeTH

OpTroronanu3zaums HCXOAHbIX 00Pa30B MO3BOJIsET:

H36C)KaTB JIOKQJIbHBIX MUHUMYMOB
v 00eCneunTh yCTONUIUBOCTh CETH

v/ JOCTUTHYTh MaKCUMaJIbHOW €MKOCTH aMATH

Kpurepun ouenku (B 0aynax):

- 5 0a10B BBICTABISAETCS CTYINEHTY, €CJIM CTYACHT Jajl MOJHbIE, Pa3BEPHYThIE OTBETHI HA BCE
TEOPETUYECKHE  BOIPOCHI, MPOJEMOHCTPUPOBAN 3HaHHE (PYHKUHMOHAJIBHBIX  BO3MOXKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU BBINOIHEHUH



npakTHieckux 3anaHui. CTyneHT 0e3 3aTpyJHEHUN OTBETUJI Ha BCE JOMOJHUTEIbHBIE BOIPOCHI.
[TpakTudeckast 4aCTh paOOTHI BBITIOJIHEHA TIOJTHOCTHIO 0€3 HETOYHOCTEH U OIHO0K;

- 4 6aju1a BBICTABIISIETCS CTYEHTY, €CIIU CTYJIEHT PACKPbLII B OCHOBHOM TEOPETHUECKHUE BOTIPOCHI,
OJIHAKO JIONYIIEHbI HETOYHOCTHU B ONPE/ICIICHUH OCHOBHBIX MOHATUHN. [Ipu 0TBeTe Ha TOMOIHUTEIBHBIE
BOIIPOCHI JIOMYIIEHbl HEOOJbIINE HETOYHOCTH. [Ipu BBHIMOJHEHHM MPAKTUYECKOW YacTu padoThI
JIOTYIIIEHBI HECYIIIECTBEHHBIC OIUOKH;

- 3 6aJu1a BBICTABJISETCS CTYIEHTY, €CIIM MPU OTBETE Ha TEOPETHYECKHE BOMPOCHI CTYAECHTOM
JIOTYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHMU OCHOBHBIX MOHATHH. JIornka U moiHoTa
OTBETa CTPAJAlOT 3aMETHBIMU M3bsHAMH. 3aMETHBI MNpoOesibl B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTnueckue BOMPOCH! B IIEJIOM U3JIOKEHBI JOCTAaTOYHO, HO C MpoIlycKamMu Martepuaina. Mmerorcs
MPUHIMITHATBHBIC OIMMUOKU B JIOTUKE TTOCTPOCHHUSI 0TBeTa Ha Bompoc. CTYACHT HE PelIl 3a1aqy HiIn
MIPHU PEIICHUU JOMYIIEHBI TPyObIe OUOKH;

- 1-2 6aJi1a BBICTABISICTCS CTY/ICHTY, €CJIM OTBET Ha TEOPETUUECKHUE BOIPOCHI CBUJIETEIBCTBYET O
HEMOHMMAHWM W KpaliHEe HEIMOJIHOM 3HAaHWU OCHOBHBIX MOHATUH U MeTonoB. OOHapykuBaeTcs
OTCYTCTBHE HaBBIKOB IPUMECHECHUS TCOPSTHUECKUX 3HAHUMN MPHU BBHIOJHEHUU MMPAKTUYCCKHUX 3aIaHUN.
CTyneHT He cMOT OTBETHTh HU Ha OJIMH JIOMOJHUTENbHBIN BOIIPOC.

3apanus Ajs JJadopaTopHBIX padoT

JlaGopaTtopnast pabota Nel: «JIuneliHbie TpOrpaMmbI».

HamumiTe nporpamMmy U1 pacdeTa o AByX dopmynaam. II0AToTOBETE He MEHEe MATH TECTOBBIX
npuMepoB. OTCYTCTBYIONIHUE B A3bIKe (DYHKIUHU BBIPA3UTE YePe3 UMEIONIHECS.
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JlaGopaTtopHas pabota No2: «Pa3BeTBIISIONTUECS BEIYUCIUTEIBHBIE TIPOLIECCHI.

3aganue 1.

Hanucate mporpamMmy, KoTopas HO BBEICHHOMY 3HAUCHHUIO ApTyMEHTa BBIUKCISIET 3HAYEHUE
dbyHKIMH, 3aaHHOHN B BHUE rpaduka. [lapameTpsl, HEOOXOIUMBIE ISl pEIICHUS 3aJaHHsI CIIeTyeT TOTyIUTh
nu3 rpa(pmca 1 OIIPEACIUTD B IIPOIrpaMMe.
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3aganue 2.

Hamnucats nporpammy, KoTopast onpeaesnser, nonajgaer 1 ToUKa ¢ 3aJaHHbIMU KoopauHatamMu X, Y
B 00J1aCTh, 3aKpalICHHYI0O Ha PHCYHKE CepbIM IIBETOM. Pe3ynbraT paboThl MpOrpaMMbl BHIBECTH B BHUIIE
TEeKCTOBOro coobuieHus. [lapamerp R BBOAUTCS C KIIaBHATYPHI.
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Jlaboparopuas pabota Ne3: «Opranuzanus UKIOB)
3ananue 1.
BrruncnuTh 1 BBIBECTH Ha 3KpaH B BUE TaOIHUIIbI 3HaYeHHs QYHKIMH, 331aHHOU rpaduuecku (cM
3ananue 1 mabopatopHoii paboTsl Ne 2), Ha unTepBase oT Xnau 10 Xxow ¢ marom dx. UnTepBan u mar 3a1athb

TaKuM 06p330M YTOOBI IMPOBCPUTH BCC BETBU IIPOT'PAMMBI. Ta6mz1uy CHa6I[I/ITB 3aroJIOBKOM H HIaIIKOH

3aganue 2.

Jl1s necsiTi BBICTPENIOB, KOOPAWHATHI KOTOPBIX 33/1al0TCSI TEHEPATOPOM CITy4alHBIX YUCEIl, BRIBECTU
TEKCTOBBIC COOOIIEHUS O TOMAJaHNK B MUIIICHB (CM. JJabopaTtopHas padota Ne 2, 3aganue 2).

3aganue 3.

BbIuncauTh U BBIBECTU Ha SKPaH B BUAE TAOIUIIbI 3HaU€HUS (QYHKIMH, 3aJJaHHOH € IIOMOILBIO psijia
Teiinopa, Ha uHTEpBae OT XHau 10 XKOH C IIaroM dx ¢ TOUHOCTBIO €
Tabnuny cHaOANUTH 3aronoBKoM M mankoi. Kaxias cTpoka TaOJIULIbI JOIKHA COAEPKATh 3HAUCHUE

aprymMeHTa, 3Ha4eHHe (byHKIII/II/I ¥ KOJIMYECTBO MPOCYMMHUPOBAHHBIX WIEHOB Psiza
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JlabopaTtopnast pabota Ne4: «OiHOMEpHBIE MACCUBBI.

B ogHoMepHOM MaccuBe, COCTOSIIEM U3 1 BEIIECTBEHHBIX 3JIEMEHTOB, BHIYHCIUTh:

1. CyMMy OTpUIIATEIBHBIX DJIEMEHTOB.

2. IlpousBeneHNE HIIEMEHTOB, PACIIONOKEHHBIX MEXKITY MaKCUMAIbHBIM M MUHHUMAaJIbHBIM
JJIEMEHTaMHU.

Yopsa0uuTh 3JI€MEHTHI MAaCCHUBA MO BO3PACTAHHUIO.

B ogHoMepHOM MaccuBe, COCTOSIIEM U3 1 BEILIECTBEHHBIX 3JIEMEHTOB, BHIYHCIUTD:

1. CyMMy MOJIOKUTENBHBIX 3JIEMEHTOB.

2. [IpousBeneHue 3EMEHTOB, PACIIONOKEHHBIX MEKy MAaKCUMaJIbHBIM IO MOJIYJIIO U
MUHHUMAJIBHBIM 110 MOIYJIFO 2JIEMEHTAMHU.

Yopsa0ouuTh 3J1€MEHThI MacCHBa MO YOBIBAaHHIO.

B omHOMEpHOM MaccuBe, COCTOSIIEM M3 71 IIEJIOYUCICHHBIX 3JIEMEHTOB, BHIYHCIIUTH!

1. [IpousBeneHne 31IEMEHTOB C YETHBIMU HOMEpaMH.

2. CymMy 3JIEMEHTOB, PACIOJI0KEHHBIX MEXKIY TIEPBBIM H IOCJIECTHIUM HYJIEBBIMU 3JIEMEHTAMHU.
[IpeoOpa3oBaTh MaccUB TakuM OOpa3oM, YTOOBI CHayala pPaclojiaraliCh BCE MOJOXKHUTEIbHBIC
3JIEMEHTHI, 8 IOTOM - BCE OTPULIATEIbHBIE (IJIEMEHTHI, paBHBIE HYIIO, CYUTATD MOJIOKUTEITHHBIMU).
B onHOMEpHOM MaccuBe, COCTOSIIIEM 3 71 BEILIECTBEHHBIX SJIEMEHTOB, BHIYHCIIUTH:

1. CymMy 2JIEMEHTOB C HEYETHBIMH HOMEPAMHU.

2. CymMMy »3JIEMEHTOB, pAaCIIOJIOKEHHBIX MEXIy IEpPBbIM W TMOCIEIHHUM OTPULATEIbHBIMH
snemeHTtamMu. C)kaTh MAacCHB, yJaJdWB W3 HETO BCE DJIEMEHTBI, MOAYJIb KOTOPHIX HE MPEBBIIIAET
eauauIly. OcBOOOAMBININECS B KOHIIE MAaCCHBA AJIEMEHTHI 3aMIOJIHUTh HYJISIMH.

B onHOMEpHOM MaccuBe, COCTOSIIIEM U3 /7 BEIIECTBEHHBIX AJIEMEHTOB, BHIYHCIUTh:

1. MakcumanbHbI{ 3JIEMEHT MAacCHBaA.

2. CyMMy 3JIEMEHTOB, PacloJIO’KEHHBIX J0 IOCJIEAHEr0 MOJIOKUTEIBHOTO 3JIEMEHTA.

C>xkaTh MaccuB, yJaJIMB M3 HErO BCE AJIEMEHTHI, MOAYJIb KOTOPHIX HaXOAWUTCS B MHTEpBane [a, b].
OcBoboauBIIKECs B KOHIIE MACCUBA DJIEMEHTHI 3aIIOJTHUTH HYJISMHU.

B omHOMEpHOM MaccuBe, COCTOSIIIIEM U3 /7 BEIIECTBEHHBIX AJIEMEHTOB, BBIYHCIIUTh:

1. MuHMManNbHBIN 3JIEMEHT MacCHBa.

2. CymMy 3JIEMEHTOB, PaCTOI0KEHHBIX MEXKIY TIEPBBIM H MOCIEAHUM MOJIOKUTEITHHBIMHU
DIIEMEHTaMHU.

[IpeoOpa3zoBaTh MaccWB TakuM 00pa3oM, 4TOOBI CHaudaja pacrojarajivch BCE DIIEMEHTHI, paBHBIC
HYJIIO, a TIOTOM - BCE€ OCTaJIbHBIE.

B omHOMEpHOM MaccuBe, COCTOSIIEM U3 T IIETIOYUCIEHHBIX JIEMEHTOB, BEIYUCIIUTH:

1. HoMep MakCMManbHOTO 3JI€MEHTa MacCHBa.

2. IlpousBeneHNE HIIEMEHTOB MAaCCHBA, PACIIOIOKEHHBIX MEXK/y IEPBBIM U BTOPBIM HYJIEBBIMU
DIIEMEHTaMHU.

[TpeoOpa3zoBaTh MacCUB TaKUM 00pa3oM, 4TOOBI B TIEPBOM €0 MOJIOBHUHE PACIOATraIiuch dJIEMEHTHI,
CTOSIBIIME B HEYETHBIX TIO3UIHSIX, @ BO BTOPOM IOJIOBHHE - SJIEMEHTBI, CTOSIBIIINE B YETHBIX MO3UIIHSAX.
B onHOMEpHOM MaccuBe, COCTOSIIIEM U3 71 BEILIECTBEHHBIX SJIEMEHTOB, BHIYHCIIUTH:

1. HomMep MUHHMAaIBHOTO HJIEMEHTA.

2. CyMMy 3JIEMEHTOB, PaCIOJIO’KEHHBIX MEX/IY TIEPBBIM M BTOPHIM OTPHULIATEILHBIMH AJIEMEHTAMHU.
[IpeoOpa3zoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHayaya Pacrioyiarajiich BCE DJIEMEHTHI, MOIYJb
KOTOPBIX HE MPEBBIIIACT AUHUILY, & TIOTOM - BCE OCTAJIbHBIE.

B ogHoMepHOM MaccuBe, COCTOSIIEM U3 71 BELLIECTBEHHbBIX 3JIEMEHTOB, BHIYMCIUTD:

1. MakcuMambpHBIi 10 MOIYJIIO 3JIEMEHT.

2. CyMMy 3JIEMEHTOB, PACIIOJIOKEHHBIX MEXKIY MEPBBIM M BTOPBIM TTOJOKHUTEITLHBIMA 3JIEMCHTAMHU.
[IpeoOpa3oBaTh MacCHB TaKMM OOpa3OM, YTOOBI IJIEMEHTHI, paBHBIC HYIIO, PacloJarajich IMOCIe
BCEX OCTAJIbHBIX.

B OIHOMCEPHOM MAaCCHUBE, COCTOAIICM U3 71 LEJIOUYUCIICHHBIX 3JICMCHTOB, BLIYHCIINTD:



1. MuHMMAaNIBHBIN IO MOZYJIFO JIEMEHT.
2. Cymmy MoayJie 3JIEeMEHTOB, PACTIONIOKEHHBIX MOCIIE TIEPBOTO 3JIEMEHTa, PABHOTO HYIIIO.
[TpeoOpa3zoBaTh MacCUB TaKUM 00pa3oM, 4TOOBI B TIEPBOM €ro MOJIOBHHE PACIIOATraliuch dJIEMEHTHI,

CTOSABIINEC B YCTHBIX ITO3UIUAX, 4 BO BTOpOfI IIOJIOBHUHCE - DJICMCHTHI, CTOABIIHNEC B HCUCTHBIX ITO3UIIHAX.

JlaboparopHuas pabota Ne5: «J[BymepHbIe MaccuBBI U GyHKIIUH. bubmuoreka NumPy».
PaszMepHOCTH IByMEpPHBIX MACCUBOB CJIEAYET 3alpalinBaTh y MMoib30BaTess. Bce HeoOxoaumplie

JTaHHbIE JIOJDKHBI TIEpeIaBaThCsl B (PYHKIMU B Ka4eCTBE MapamMeTpoB; Bce nepeMeHHble, HCIOb3yeMble
TOJIBKO BHYTPH (DYHKIIMH, JOJKHBI OBITH OMMCAHBI KaK JIOKaJIbHbIE.

Hcnonb3oBanue rino0aibHBIX TEPEMEHHBIX B GYHKIUAX He Jormyckaercs. O0ecneunTs BEIBOI, KaK
HCXOJIHOTO MacCHBa, TaK U MAaCCUBA, MOJIYYEHHOTO B pe3ybTaTe pabOThl MPOrPaMMBI, TaM, I/Ie 3TO
BO3MO>KHO I10 YCJIOBHIO 3a/1a4M.

0

[TynkTsl 3a7anust 0OPMUTH B BUIE (QYHKIIHIA.

JaHa nenouyucneHHas npsMoyroibHas Matpuna. OnpeaeanTs:

1. KonnuecTBo CTPOK, HE CoEepKAIIUX HU OJTHOTO HYJIEBOTO AJIEMEHTA.

2. MakcuManbHOE 3HAaUeHHE U3 YHCEII, BCTPEUAIOIINXCS B 3aJJaHHON MaTpHIle 6oyiee OAHOTO pasa.
Jlana nenouymncieHHas NpsAMOYToIbHasi MaTPHLIA.

1. OnpenenuTs KOJTMYECTBO CTOJIOIOB, HE COACPIKAIINX HU OJHOTO HYJIEBOTO 3JIEMEHTA.

2. IlepectaBisisi CTPOKM 33AaHHOM MAaTPHILIbl, PACHIOJIOKUTH UX B COOTBETCTBHU C POCTOM
XapaKTEPUCTHK.

IIPUMEYAHHUE: XapakTepUCTUKOW CTPOKH IIEJIOYUCICHHOW MATPHUIBI HA30BEM CYMMY €€
MOJIO’KUTEJIbHBIX YETHBIX JIEMEHTOB.

I[aHa HCJIOYUCIICHHAA IPAMOYTOJIbHAA MaTpuUlia. OHpeI[eJ'II/ITBI
1. KomnaecTBo CTOJ'I6I_IOB, CoACpIKAINX XOTA ObI OOWH HyneBOﬁ OJICMCHT.
2. HOMep CTPOKH, B KOTOpOﬁ HaXOOUTCs CaMasl AJIMHHAA CCpUA OAMHAKOBBIX 3JICMCHTOB.

Jlana nenouncieHHas KBaapaTHas Marpuna. OnpenenuTs:

1. IlpousBeneHue AIEMEHTOB B TEX CTPOKAX, KOTOPHIE HE COACPIKAT OTPHUIIATEIBHBIX 3JIEMEHTOB.

2. MakcuMyM cpesii CyMM 3JIEMEHTOB AHArOHaNeH, TapauleIbHBIX TIIaBHON TUaroHaIN MaTPHIIBL.
Jlana nienouncinenHas kBajaparHas Marpuua. OnpenenuThb:

1. CymMy 271eMEHTOB B T€X CTOJIOLAX, KOTOPBIE HE COAEPKAT OTPUIIATEIHHBIX SJIEMEHTOB.

2. MUHUMYM cpelld CyMM MOJYJIEH 3JIEMEHTOB JHaroHaJIeH, MapaieIbHbIX TOOOYHOH JraroHanu
MaTpHIIBI.

Jlana nienouyrcineHHas npsMoyroibHast MaTpuna. OnpeaenuTs:

1. CymMy 2JIEMEHTOB B T€X CTPOKaX, KOTOPBIE COIEPKAT XOTs OBl OMH OTPHIATEIBHBIN SJIEMEHT.

2. Homepa cTpok # cTOJIOIOB BCEX CEIOBBIX TOUEK MATPHIIBI.

IIPUMEYAHUE: Matpuiia A wMeeT CemIoByl0 TOYKy Aij, eciu Aij sSBISETCS MHHUMAJIbHBIM
3JIEMEHTOM B 1-i CTpOKE M MaKCUMAJIbHBIM B j-M CTOJIOLE.

Jli1s1 3a1aHHOM MATPHIIBI pa3MepoM 8 X 8 HalTH Takue K, 4To 31eMeHThI K-if CTpOKH MaTpHIIbI
COBITQJAIOT C DJIEMEHTAMU K-0ro cToioma.
Haiiti cyMMy 3JIeMEHTOB B T€X CTPOKaX, KOTOPBIE COACPIKAT XOTsI ObI OJIMH OTPUIIATEIBHBIN JIEMEHT.

[epecTaBisisi CTONOIBI 3aJaHHON MaTPHUIIBI, PACTIOJIOKUTH UX B COOTBETCTBUH C POCTOM
XapaKTEPUCTHK.

Haiitu cymmy a1eMeHTOB B Te€X cTOIOLAX, KOTOPbIE COAEpKAT XOTs Obl OJIMH OTPULIATEIbHBIN
3JIEMEHT.

IIPUMEYAHUE: XapakTepuCcTUKON CTOJIOIA IIETOYNCIEHHOW MaTPUIIBI HA30BEM CYMMY MOJYJIEH

€r0 OTPUIATCIbHBIX HCUCTHBIX 9JICMCHTOB.

Ko duuueHTsl cucteMsl TMHEHHBIX ypaBHEHUH 3a1aHbl B BUJIE IPSIMOYroabHON MaTpulsl. C
MOMOIIBIO TOIYCTUMBIX IPEOOPA30BAHUIN IPUBECTU CUCTEMY K TPEYTOJIbBHOMY BUIY.

Haiftn KonmyecTBO CTPOK, CpeaHee apH(PMETHUECKOE SJIEMEHTOB KOTOPHIX MEHbBIIE 3aJaHHOU
BEJINYUHBL.

VYIUIOTHUTB 3aJJaHHYIO MaTpPHUILy, YAallsis U3 Hee CTPOKU U CTOJIOLbI, 3aII0JTHEHHBIE HYJISIMH.

Haiitu HOMep nepBoii U3 CTPOK, COAEPIKAIINX XOTS ObI OIUH MOJIOKUTEIBHBIIN JJIEMEHT.



Jlaboparopuas pabota Ne6: «Pabora ¢ daitnamu B Pythony

BBIMOTHUTE KOPPEKTUPOBKY TMPOTPaMM, HANTMCAHHBIX IS JIabopaTopHbIX padot Nel, Ned u N5, ¢
TaKUM yCJIOBUEM, YTO OBl BBOJ IAHHBIX M BBIBOJI PE3YJIBTATOB PabOThI OCYIIECTBIISIICS C UCIIOJIb30BAaHHEM
(aiinos.

JlaGopatopnast padora Ne7: «bubmmorexka SymPy. duddepeHunpoBanve, MHTErpUpOBAHUE,
BBIUKCIICHHE TTpeieioB. Pemenne 0ObIKHOBEHHBIX qU(depeHIInaIbHbIX YPaBHEHHIM. »
3amanue 1.

1. Haiitn npou3BoaHY1O:
1.1, arcsin(x);  x*-e*; 17. th(x); tg®(x);
1.2. arccos(x); X’ -arctg(x); 1.8. cth(x); cos’ (X);

1.3. arctg(x); X-\/;'(3-ln(x)—2); 1.9.4x; Sill(2X +3);
1.4. arcctgx); (arcsm( )) 110 a%;  tg(in(x));

5.8 [EE% zgz g] L1 In(x): sms@,

16. ¢ (2 x> )4 1.12. log, (x); ln(x2 +5);

o 3))

2. Haiitu uHTErpat:

1.13. tg(x); In

VR

1

dx dx sin x dx
2.1. , p
J-sm x’ '([1+x+x3 2.7. J-1+s1nx ICOS rax,
1
xdx dx sin x dx
2.2. ) d 12,
J-sm x £I—x+x3 2.8. _[ _sinx’ !) ln mxdx npu m
dx < dx T ,
23 > 5 Sin xdx,
J-sm x’ '([(1+x)\/; 2.9. J- 1—sin2 x !)
dx T o1 1 T ,
2.4 -, , 1 d =1,2,...,
Ism ¥ £(1+x2 1+x)x 2.10. J-cosx _([sm mx dx Tpu m
dx 27
2 .2 B
23 I1+Slnx J(;ax +2bx* +a’ 2.11. Ix cos.x dx, {Sln mxdx npn m=1,2,...

npu a>0,¢>0,h>0,

dx /2
)
26, J.l—sinx’ Ism xdx ,

2
S dx

213, [—2

3. Haiitu cnenyrolue npeaensl:

1+cosx’ '([1+asinx'

T
dx
2
2.12. J.COS xdx, J(;1+a cosx’



3.1. lim hm—
x—>42x+3 x—>2x —8x+12
. 3x+5 . \/1+x+x —\/l—x+x3
3.2. lim ,  lim 7 ;
x—02X + 7 x—0 X" —Xx
. x2 -9 . x2 —5x+6
3.3. lim—; , lim———;
x-3x“=3x x-3 x° -9
. ¥ -x?—x+1 . x> —6x% +11x—6
34, lim——— , lim 3 ;
>Ix” +x"—x—-1 x>l x°=3x+2
3 . . )
15 lim : X 12000 . lim sin(a + 2h) 251§(a+h)+s1n(a);
x>10x° —20x“ +100x h—>0 h
Nx+4-2 . tg(mx)
36. Iim———, lim———;
x—0 X x—0 sin(zx)
A+ -1 rg(x) —1g(x)
37. lm———, lim ——F—F—77;
x—0 X XX, X =Xy
. 2
—-7x+10
3.8. lim sm(mx)’ limxz_x+;
x—0 X x=2x° —8x+12
. 1—=cos(5x) . 1—cos(5x)
3.9. hm—z, —_—
x—0 X x—01— COS(3X)
3 2 .
+2x° +3x+4 t -
3.10. lim al 3 a al limw;
a0 dx> +3x% +2x+17 x50 X
311 1 3xt -2 . In(1 + mx)
Al Iim ———, lm———;
x—)oo,lxg +3x+4 x—0 X
3.12. lim(Vx2 +8x+3+vx2 +4x+3), lim(sinv/x+1—sinv/x);
X—>00 X—>0
[ x?+5x+4 ) . 1-5
3.13. lim | > lim .
xoo\ x° —3x+7 x—w]—e*
Bapuanmui 3a0anuil.
{I}. 1.1;2.1;3.1; {9}. 1.9;2.9; 3.9;

2}.
B3y
).
155
6.
gt
85

5x+2 x2 —6x+8

1.2;2.2;3.2; {10}. 1.10; 2.10; 3.10;
1.3;2.3;3.3; {l}. 1.11; 2,115 3.11;5
1.4; 2.4; 3.4; {12}. 1.12; 2.12; 3.12;
1.5;2.5;3.5; {13}.1.13;2.13; 3.13;
1.6; 2.6; 3.6; {14}.1.1;2.2;3.3;
1.7;2.7; 3.7; {15}.1.13;2.12; 3.11.
1.8;2.8;3.8;

3amaunue 2.

1. Pemnts ypaBHEHUSA:

1.1. x(y —4)+y%:0 1.13.ﬂ+ udd

dx 1-x?

= arcsin(x) + x;



1.2. (1+x2)ﬂ+y:arctg(x); 1.14. P _ 2xy2 =4 \/§ arctg(x);
dx dx 1+ x 1+ x2
1.3. yln3 y+ﬂ\/x+ =0, y(-15/16) =e; 1.15. x@—yzx2 cos(x);
dx dx
1.4. dy 1-x? + y = arcsin(x), y(0) =0; 1.16. @+2xy:xexp(—x2);
dx dx
15, D 2 ) 4 om0 y(0) =0 L1z, @n, 240,
dx dx x X
2
1.6. D gin(x)— ycos() =1, y(/2) =0 118. 9V k2 20
dx d_x2
2
1.7. (1+x2)@+y=o, y(1)=1; 1.19. Q+k2y=o,y(0)=o, y()=1;
dx dxz
2
I.S.Q—L:y—; 1.20,Q:1/x2—y+2x;
dc x-1 x-1 dx
2
1.9. 1n(cos(y))+xtg(y)Q:O; 1.21. Q—y:sin(x)-x;
dx de
dy dy
1.10. —=sh(x+ y)+sh(x—y); 1.22. —+2¢t=0, y(1)=5
dx dt
2
p —d;+5-%+6~y:0,
1.11. x—yzxe(y/x)+y, y(1)=0; 123, 9t ;
dx dy
y(O)ZO,E(O)Zl
d 2
1.12. 2y th(x) = ch (%) 1.24. Q+k2y=o, y(O):O,Q(0)=1
dx dx? dx
Bapuanumei 3a0anuii.
{1} 1.1;1.2; {8}. 1.12; 1.21;
). 1.3, 1.4; o). 1.13;1.22
3}.1.5; 1.6; {10}. 1.14; 1.23;
{4}.1.7; 1.8; {11}. 1.15; 1.24;
{5}.1.9; 1.18; {12}. 1.16; 1.14;
l6}. 1.10; 1.19; {13}. 1.17; 1.15;
{7}. 1.11; 1.20;

JlaGopatopHass pabora Ne§: «bubmmoreka matplotlib.Pyplot. OcHoBHble rpaduyeckue
KOMaH/IbD».

Pe3ynbrarhl BBINONHEHHUS NpPOrpamMMmbl U3 JiabopaTopHoW paboTel 3.2 odopMuUTH B BHUE
CTOJI04YaTON, KPYrOBOM U APYTUX BHUJIOB AUATPAMM.

JlaGopatopHas pabota Ne9: «bubnuoreka matplotlib.Pyplot. [Toctpoenne rpaduko ¢pyHKunii B
Pa3IUYHBIX CUCTEMaX KOOPAWHATY.

[TocTpouts rpaduk GyHKINHU, ONpeAeTIeHHOH B JabopaTopHoil padote Ne2.1.

[TocTtpouth Ha OTHOM pUCYHKE rpaduku GyHKUIMU U ee paziaoxeHus no gopmyne Teitnopa u3



nabopaTopHoii paboTsr Ne3.3.

JlaGopatopnast pabora Nel(O: «bubmuoreka SciPy.integrate. UncieHHOe HHTErpUpOBaHHE.
Yucnennoe pewenue OY.»

3amanue 1. Halitu permenue 3amanust u3 gabopaTopHoil padboTel Ne7.1 m.2 B BHjE YHCICHHOMN
¢bynkuuu. BeiBecTH 4YMCICHHBIM pe3ynbTaT Ha Tpaduke BMecTe ¢ (YHKLIUEH, ONpeNelIeHHOW B
nabopatopHoi padboThel No7.1 m.2.

3ananue 2. Yucnennoe peuienue 3anayu Komm.

Bapuanr 1.

PeakTop MpoTOYHOrO THIIA C TIOJIHBIM IIEpEMEIIMBaHueM: peakuus tuna A — B — C.

PaccmaTtpuBaemblii peakTop (IMIIMHIPUYECKUN cOCy 00beMOM V, CHA0KEHHBIN OXJIaXKTAI0ITIM
KOXXyxoMm). byaeMm mpeanosiarate, 4ro peaknMOHHAs CMECh IOJIHOCTBIO MEPEMELIMBAETCS U UYTO B
peaKkTope MPOUCXOAUT MpaKkTUYecku HeoOpatumas peakuus. O6bemHbIE pacxoabl Fa, Fp U BXOIHbIC
KOHIIEHTPALMU KOMIIOHEHTOB Ao U Bo peakliMOHHOH cMecH, TemnepaTypa Ha Bxojae 7o, koadduuueHt
TeIUIoNepeiayn, MIOIIa b OBEPXHOCTH TEIJIO0OMEHA U TEIJIOTAa PEaKLUK CYUTAKOTCS TOCTOSSHHBIMU;
MOJIIpHBIE KOHLIEHTPALMKA A U B, a TakKe TeMIiepaTypa CMECH M OXJIAKIAIOLIEH cpeibl HE 3aBUCST OT
KOOpJAMHAT U MOTYT OBbITh TOJbKO (PYHKIUSAMU BpeMeHH f. C yuyeToM 3THUX IPEAIOJIOKEHUNH MOJEIb
IIPOTOYHOI'0 PEAKTOPA, B KOTOPOM IIPOUCXOAST IOCIIEI0BATEIbHbIE 3K30TEPMUYECKUE PEAKIIUU TIEPBOTO
nopsiaka Tinma A — B — C, MOXHO OIUCAaTh C MOMOIIBIO CIEAYIOMHUX Tpex auddepeHnnanbHbIx
ypaBHEHUM

X'=1—-X—DaXa(h),

Y' = —Y + DaXa(#) — DaSYa*(#),

¢ = —0 + DaBXa(#) — 5 (0 — 0¢c) + DaBaSY a*(h).

(8) = ex] -
a(f) = exp o)

0_ Oe3pazMepHas Temrieparypa, X 1 Y — 0e3pa3MepHbie KOHIICHTPAIUU KOMIIOHEHTOB A 1 B.
Pemmuth cuctemy ypaBHEHUH TIpH pa3HbIX 3HaueHUsAX Da u3 otpeska [0.2, 0.7] npu cienyrommx

HNCXOIHBIX JAaHHBIX
20=04, yo=05 0y=13 k=1, ~=20000,

a=5=0.03 =4, 6c=0, B=13
[TocTpoute rpaduku pereHus.

rIe

Bapuanr 2.

Cucrema THna XulHuK-xxeprBa. Monens ba3pikuna.

PaccMoTpuM nquHaMHUKy HOMYJSLNMU JIBYX BHI0OB, B3aUMOJEHCTBYIOIIUX MEX]Y COOOH MO TUITY
XULIHUK-KEPTBA, [IPU HAJIUYUM BHYTPUBUIAOBOW KOHKYPEHIMHU KEPTB 3a OIPAaHUYEHHBIE PECYpPChl U
yuere (hakTopa HEIMHEHHOCTH Pa3MHOXKEHHUS JKEPTB MPHU MaJIbIX IJIOTHOCTSX MOmyisiiuu. O003HauuM
yepes3 x = x(1) 1y = y(t) IUNIOTHOCTH NOIMYJIALUN )KEPTB U XUIIHUKOB B MOMEHT BPEMEHH . Y PaBHEHUs
HWMEIOT CIICYIOIINI BUT:

ar? K —ux

¥ = N bry,

y' = —cy + duwy,

rne a, b, ¢, d, N, K — HeorpuuarensHble uncia. BBojs 6e3pazmepHble BeTUUMHbBI

. - (b o N e dK
X=x/K)Y= <a) y, T=at, n= o T T
npeoOpasyeM ypaBHEHUS K BULY
1 - X)X? i
X' = % — XY,
n+ X

Y ' =~4(X —m)Y,



Hns psna 3Hauenuid mapamerpa m u3 uHtepBaia [0.1, 0.35] pemuTh NOJY4EHHYIO CHCTEMY
YPaBHEHUU NP CAEAYIOLIUX UCXOAHBIX JTaHHBIX

n=01~vy=1Xy=0.3Y,=0.3.

[Toctpoute rpaduku pemieHusl.

Bapuant 3.
XUMHUYECKUE PEaKIIH: OPIOCCENATOP.
Paccmorpum mopens JlepeBpa m Hukomuca (1971), Tak Ha3piBaeMblil “OproccensiTop’:

MPEIIIOI0KUM, YTO IIECTh BewecTB, A,B,D,E, X, Y , ydaCTBYIOT B CIEAYIOIINX PEAKLUIX:

A Myox

B+X 2 pap (OuMOJIeKYISIPHAST PeaKI[Hsl )

o - k3 5V ’
2X +Y — 3X, (aBrokartajinrudeckas 3-X MOJIEK. Deaxilus)

X Bop
Ecnu 0603naunTh uepes A(f), B(?), . . ., KOHIIEHTpalluu BEemEeCTB A, B, . . .Kak (yHKIIMH BPEMECHH
{, TO peakIWH, COIJIaCHO 3aKOHYy JICHCTBYIOIIMX  MacC, OINUCHIBAIOTCS  CICIYIOIIUMHU
¢ depeHIMATFHBIMA YPABHCHUSMHA B MPEATIOIO0KEHUH, YTO B 100aBIsIeTCS K CMECH C TTOCTOSTHHOM
CKOPOCTBIO (i

A= A,

B' = —kuBX + a,
D' = IyBX,

E' = kX,

X' = kiA—keBX + k3 X?Y — by X,

Y = kyBX — k3 X2V

Tenepsb ynmpocTUM 3Ty CUCTEMY: UCKIIIOYUM M3 PACCMOTpEHUsl ypaBHeHHS st D u E, Tak Kak
OHHU HE BJIMSIOT Ha OCTAJIbHBIC; MPEIINOJIOKUM TaKXKe, YTO A MOAIEPKUBACTCS MOCTOSAHHBIM (A = 1) u
BO3bMEM BCE CKOPOCTH peakinii k; paBHbIME equHUIe. Jlanee, BBegeM o00o3HadeHus y1 = X, y2 =Y, y3 =
B u B pe3ynbTare MOJIy4uM CUCTEMY:

vi=14uiye — (s + L),

Y's = 1hys — Uiy,

Y's = —1hysto.

KOTOpasi 3aBUCHUT JIUIIB OT OJTHOTO MapaMeTpa a. Y paBHEHUS JOMOIHSIIOTCS Ha4adbHBIMU YCIOBUSIMU
n(0)=1 1p(0)=1+a, y3(0)=1+a.

Jns psina 3HaUEHUH MapameTpa o peluInuTh MOMYYeHHYIO CUCTEMY YPaBHEHHH U MOKaXHUTE, YTO
peleHne ycToiumBo, ecian o < (9—V17)/4 = 1.21922. Ecnu a 60JIbIIe 3TOro 3HAYCHHUS, TOSBISETCS
MpeiebHBINA UK, KOTOPBIN CYIIECTBYET BILIOTH IO 3HAUYEHUH o, MpuOnu3uTensHo pasHoro 1.5. Ecnu
0. IPOJIOJKAET PacTH, TO MPEeNIbHBIN IUKI “B3pbIBaeTcs” U y1 — 0, y2, y3 — o0 Ipu ¢ — .

[Toctpoute rpaduku pemeHusl.

Bapuanr 4.

Cucrema THna XUIHUK-)KepTBa. Monens Mak-Aptypa.

PaccMoTpuM AMHAMUKY MONYJSIIUK JIBYX BUIOB, B3aUMOJCHCTBYIOIIUX MEXAY COOOH MO TUITY
XHUIIHUK-XEPTBA, MPU HAJMYMK BHYTPUBUJIOBOW KOHKYPEHIIMHU KEPTB 3a OTpaHUUYEHHBIE PECypChl U
ydyere (pakTopa HEeIMHEHHOCTH pa3MHOKEHHS JKEPTB MPH MAJIBIX MIIOTHOCTAX Monyisuuu. O603HauuM
yepes3 x = x(t) 1y = y(t) INIOTHOCTH NOMYJISALNN )KE€PTB U XUITHUKOB B MOMEHT BPEMEHH . Y PaBHEHUS
UMEIOT CIIENYIOINN BUJ:

¥ =all —x/K)r— &
1+ Ax
C

1+ Ax
rae a, b, ¢, d, A, K — HeoTpunaTebHbIe yucia. BBojs 0e3pa3MepHbIe BETUIHHBI

d b Ac & &
X=(—-)a, Y=(-]y, 7=at, = , E= —, Y= —,
((f) ' (a) Y Ty Kd '«

Y= —cy+ xy.




npeodpazyeM ypaBHEHUS K BUTY

XY
X' =(1-cX)X — - .
R 1+ aX
Ly

1+ aX '

Hns psana 3nauenuid mapamerpa o u3 uHTepBaia [0.1, 0.9] pemuTh NOTYy4YEHHYIO CHUCTEMY
YpaBHEHUM MPH CIACAYIOUINX UCXOAHBIX TaHHBIX

c=01 =1 X¢y=3, Yo=1.

[Toctpoute rpaduku pemieHusl.

/—/7,\(

i

Bapuanrt 5.

Cucrema THna XuiHUK-)kepTBa. Monens Xomnunra-TepHepa.

PaccMoTpuM AMHaAMUKY MONYJSIIMK JBYX BUI0B, B3aUMOJCHCTBYIOIINX MEXAY COOOM IO TUITY
XMUIIHUK-XEPTBA, MPU HAJIMYMK BHYTPUBHUIOBOW KOHKYPEHLMU JKEPTB 3a OIPAaHUYEHHBIE PECYPCHI U
yueTe (pakTopa HEIMHEHHOCTH Pa3MHOXKEHHS JKEPTB MPU MAJIbIX IUNIOTHOCTAX Honmyssiuuu. O603HauuM
yepes3 x = x(1) 1y = y(t) IUNIOTHOCTH NOMYJIALNN )KEPTB U XUIIHUKOB B MOMEHT BPEMEHH . Y PaBHEHUs
UMEIOT CIIENYIOIINN BUJ:

d=r(l—-z/K)r—
y=s1—=7")y
r

wry
D+

rae r, s, w, K, D, J — HeoTpuLatenbHble yrcia. BBoas 6e3pazMepHble BEITMUNHBI
J w D T
3

X=ux/K, Y= (X) y, T=st, « v =

npeoOpa3yeM ypaBHEHUS K BUAY
aXY

B+ X’

X' =1 - X)X —

s [ }’ r

Y= (1- LY.

Hns psana 3HaueHuid mapamerpa o u3 uHTepBaia [1, 30] pemmTh MOTYyYEHHYIO CHUCTEMY
yYpaBHEHUH MPU CIEIYIOIINX UCXOAHBIX JTaHHBIX

=013, v=5 Xg=0.5 Y;=0.5.

[Toctpoute rpaduku pereHus.

JlaGopaTtopHnast pabota Nel 1: «bubnuoteku pandas, SciPy.stats. OnucarenbHasi CTATUCTHKA. »

Jnst 3amaHHOM BBIOOPKH OMNPENENTUTh YWCIOBBIE XapaKTEPUCTUKH (BBHIOOPOUHOE CpeaHee,
JMCTIEPCUIO0 CMEIIEHHYIO U HECMEILEHHYIO, CTaHIapTHOE OTKJIOHEHHE, K03(h(PULIMEeHTh acCUMMETpUu 1
JKcLecca), MOCTPOUTh rpadUKU BHIOOPOUHON PYHKIIMU pacipeIeleHHs U THCTOTpaMMy YacToT, IPUHSB
YHCII0 UHTEPBAJIOB PAaBHBIM 8; B MPENINOI0KEHUH HOPMAIBHOCTH paclpe/leIeHUs] JaHHBIX TOCTPOUTh
95% noBepuTENbHBII UHTEPBAI U1 MATEMAaTHUYECKOTO 0’KUJAHUS TE€HEPATTbLHON COBOKYITHOCTH.

Bapuantsl 1-10. [lo pe3ynapraraM MeXaHMYECKMX HCIBITAaHUN MapTUU CTAJbHBIX O00pa3LoB
MoJTydeHbI 3HAYCHHS Tpenena npoyHoctu (B MIIa): 854, 903, 872, 892%*, 933** 881, 919, 903, 868,
932, 904, 865, 897, 868%*, 905, 943**, 901, 868*, 947**, 908, 895, 853, 893, 878, 862, 857, 928, 919%*,
925, 901, 911, 883*, 947** 945, 881, 884, 939, 891, 885, 902, 938, 864*, 904, 895, 872, 896*, 878,
913, 875, 894, 878, 935, 878, 918, 891, 873*. (K 3HaueHUsAM, OTMEUEHHBIM *, puOaBUTh 3N, rie N —
MOPSAKOBBIM HOMEp CTyJeHTa B TIpymne (BapuaHT); OTMEUEHHBIM ** — mpubaButh V, rme V —
MIOPSAIKOBBIM HOMEP I'PYMNIIBI B IOTOKE).

Bapuanter 11-20. M3HOC pexyiero MHCTpyMEHTa 4Yepe3 OINpeAeICHHOE BpeMs 00padoTKH
JIETaJIM Ha CTaHKE COCTaBMII (B MKM): 54** 103*, 72, 92, 83, 81, 79, 53**, 68, 82, 94, 65, 97, 110*, 78,
82, 63, 101%*, 68, 87, 98, 95, 53**, 93,78, 62, 57, 88, 99, 105*, 66, 73, 67, 101*, 91, 83, 57, 55**, 81,
83, 89, 91, 85, 102, 88, 108*, 93, 58, 67, 104*, 78, 85, 78, 85, 78, 108, 86, 91, 93, 88, 75, 68, 94, 115%,
84, 101. (Ot 3HaueHMii, OTMEUEHHBIX *, OTHATH 2N, T1e N — MOPSAIKOBBIII HOMEp CTYyJEHTa B TPYIIe
(BapuaHT); OTMEUYEHHBIM ** — mpubaBuTh V, rae V — nopsaKkoBblif HOMEp IPYyMIbI B IOTOKE).



JlaGopatopHasi pabota Nel2: «bubmuorexku pandas, SciPy.stats. [IpoBepka rumoressl o Bujae
pacripesienieHus. »

CmonenupyiTe HOPMAbHO paclpeneeHHy0 COBOKYMHOCTh U3 1000 31eMEeHTOB ¢ CpeaHHM
3HaueHueM 12 u crapmaptHeiM oTkiIoHeHueM 0,25. Chopmupyiite ciydaitHyio BbIOOpKY u3 200
AJIEMEHTOB JIJIsl 3TOM COBOKYMHOCTH. VIcTIonb3ys KpUTEpHil XHU-KBaapar, IpoBEpbTEe, AEUCTBUTEILHO JIH
BBIOOpKA ClielaHa U3 HOPMAJIbHO paclpeelIeHHOM reHepaabHOM COBOKYITHOCTH.

JlaGopaTtopHnas pabora Nel3: «bubnuoreku pandas, SciPy.stats. /lucriepcuoHHBIN aHATN3.»

Bapuantsl 1-10. Menemxep no npojakaM B CETU CYNEPMAapKETOB XOYET 3HATh, BIMSET JIU
pacrojoKeHUEe PEeKIaMHBIX HIMTOB Ha 00bEeM Mpojaaxk ToBapa. Js KakIoro U3 Tpex BUAOB IHUTOB
oToOpaHo ciny4ailHbIM 00pa3oM 1Mo 6 Mara3wHOB, PACIOJIOKEHHBIX B COOTBETCTBYIOIIEM paioHE.
OO6BeMBI TPOTAXK 32 MecsI (MIIH. py0.) IpUBEACHBI B TAOIHIIE.

PacnonoxxeHue muToB

1 2 3
8,1* 3,9 4,8
7,5 4,4 6,0*
5,8 2,8%* 4,4**
6,6 3.4 5,8
5,9 4,8%* 6,2%*
4,8%* 3,6 4,9

(Ot 3HaueHuit, ormeueHHsbIX *, oTHATH 0,1 N, rae N — HopsAKOBBI HOMED CTY/AE€HTA B TpyIIIE (BapUaHT);
OTMEUYEHHBIM ** — npubaBuTh V, re V — NOPsAKOBBI HOMEp IPYIIIbI B TOTOKE3).

Bapuantet 11-20. Kommanus, mnpousBojsuiasi CHOPTHUBHBIE TOBaphbl, IKEJIAET CPaBHUTh
paccTosiHue, KOTOPOE IPOJETA0T MSAYM, MU3TOTOBJICHHBIE IO 4 pasHbIM TexHosorusMm. Ilo kaxnon
TEXHOJIOTUH Tpom3BeneHo 1mo 10 msueit. Msiun nepesansl Uil UCIIBITAHUS B CIIOPTHUBHBIN KIIyO, T/Ie
UCIBITaHbl B TEYEHHE KOPOTKOIO NPOMEXKYTKAa BPEMEHHU IPH OJMHAKOBBIX IOIOJHBIX YCIIOBHSX.

Pesynbrarsl HCHIBITAHUH B M.

TexHonorus
1 2 3 4
206** 203** 217 213
226%* 223 230 231
208 206 221 221
224* 223 227 222
206 205 218 229
229% 234* 231* 235%
204 204 224 213
228* 219 225 228
209 210 211%* 214
221 233 229 225

(Ot 3HaueHMi, OTMEUYEHHBIX *, OTHATH N, rae N — NOPsJIKOBBIH HOMEp CTY/AEHTa B Ipynie (BapuaHT);
OTMEUYEHHBIM ** — npubaBuTh V, rae V — nopsiiKoBbIii HOMEp IPYIIBI B TOTOKE).

JlaGopatopHas pabota Nel4: «bubnuoreku pandas, SciPy.stats. KoppensiioHHbIi ananus.»

Jns 3amaHHOM BBIOOPKHM BO3MOXKHO NPHUMEHEHUE JIMHEHHOW WM mnapadojudeckod mapHoM
perpeccuonHoit Mmozaenu. [loctpouts 06e MOAETH U ONPEAETUTD, KaKast U3 HUX JIy4llle alllpOKCUMHUPYET
ONBITHBIE JaHHble. B KkauecTBe KpuTepusi KadecTBa MOJEIH HCIONb30BaTh KO3 UIMEHT
nerepmuHanuu. Ha nmarpamMme paccemBaHusl NOKa3aTbh JMHHM, COOTBETCTBYIOLIUE ITOCTPOEHHBIM
MOJIETISIM.

Bapuants! 1-10. YcTaHOBUTH CBS3b MEXAY MAaKCUMaJIbHBIM HalpsOKEHHEM H3ruba B 3y0uaTom
kosiece x (MIla) u ynuciaoM HUKIOB ) (THIC. IUKJIOB) IO Pa3pyIICHHUS:
| x | 900 | 850 | 800 | 750 | 700 | 650 | 600 | 550 | 500 | 450 | 400 |




|y e | e4*x | 70 | 81 | 94 [ 111 | 120 | 212 | 347* | 542% | 1230%
(Ot 3HaueHMit, oTMeueHHBIX *, OTHATH 10N, rae N — mopsaIKoBbId HOMEp CTyJEHTa B rpyIIe (BapuaHT);
OTMEUYEHHBIM ** — ipubaBuTh V, rae V — mopsIKOBBIA HOMED TPYIIBI B IOTOKE).

Bapuanter 11-20. 3a xaxapiM u3 9 MEHEIKEpOB MO COBITY 3aKperieHa OIpeaeicHHas
Tepputopus. B Tabnuie nmpuBeNeHb! YMCICHHOCTh HACEJIEHUS Ha ATOH TEPPUTOPUU X B THIC. YEl. U

00BEMBI TPOJIAK, 00ECTICUCHHBIE COOTBETCTBYIOIINM MEHEIKEPOM, J B MITH pYO.
X 4,96 8,26 9,09 12,25% 4,73 13,68* 3,58 2,77** 4,64
y 2,69%** 3,54 3,32 3,54 2,25 5,15 2,02 1,71 3,26

(Ot 3Hauenwmii, ormedeHHBIX *, oTHATH 0,1 N, rae N — MOpsIAKOBBIM HOMED CTYJICHTa B rpymie (BapuaHT);
oT™MeueHHBIM ** — pubaButh 0,04V, e V — nopsAKOBBIA HOMEP TPYIIIHLI B IIOTOKE).

JlaGopaTtopHnas pabora NelS: «bubnuoreku pandas, SciPy.stats. Perpeccuonnsrii anamus.»

Jl1s 3a1aHHO BBIOOPKU IIPOBECTH MHOXECTBEHHBIN PErPECCUOHHBIN aHAIN3 MOJENN
y =Bo + B1 x1 + P2 x2 + B3 x3.
Bapuanter  1-10.  [Jlama  Tabimma  SKCHEPUMEHTAIBHBIX  JAHHBIX  3aBUCHUMOCTH
MIPOM3BOIUTEIILHOCTH ) BBIMYCKA KOJICI MOAIIUITHUKOB (TBIC. IIT.) OT COACPKAHUS MEXaHUUYECKUX
npumeceii x1 (M>/11), comsl x2 (T/1) ¥ HATpaTa HATPHA X3 (I/1) B CMA304YHO-OXJIAK/AONIEH KUIKOCTH,

HCHOHBSyeMOﬁ B ITPOLECCC IH.]'II/I(bOBaHI/ISI KOJICL.

X1 309 220 90** 100 156 110
X2 1,8* 4,0 5,6 5,1% 7,5 6,9
X3 1,8 4,0 5,6% 5,1 6,6 7,6
y 61 54 65 53 56 54
X1 140 200 135 467 40%* 3%
X2 6,5 6,4 6,7 6,9 8,5 7,5
X3 8,0 9,2 8,3* 1,5% 1,9% 2,0
y 57 70 82 57 51 68

(Ot 3Ha4yeHuii, orMeueHHbIX *, oTHATH 0,1V, rae N — nopsAKOBBIH HOMEp CTYAECHTA B rpyIe (BapHaHT);
oTMe4YeHHBIM ** — mpubaButh 10V, rae V — nopsAKoBbIil HOMEp IPYIIIBI B TOTOKE).

Bapuantsr 11-20. Ananusupyercsi 3aBUCUMOCTb YpPOXKAHHOCTH 3€PHOBBIX KYJIBTYp ) OT
KOJIMYECTBA UCII0JIb3yeMbIX TPAKTOPOB X|, KOMOAHHOB X2 U pacxoaa yaoOpeHwuii x3. [IpuBenens! nanHble
o 18 xo3siicTBaM.

X1 16 4 25 48* 21 21 7 4 5
X2 25 27 29 39 26 30 28 26 24
X3 3,1%* 58 3,2 4,2 3,9 3,3 4,2 2,3 2,0%*
y 98 85 91 99 97 87 125* 77 70
X1 33 14 24 93* 17 6 3 15* 1
x2 32 31 32 41 27 29 25 29 20
X3 12,2 7,2 2,6 4,1 8,5 1,2 0,9%** 2,1 4,2
y 140* 98 109 119* 98 71 73 84 84

(Ot 3Ha4yeHuii, orMe4eHHbIX *, oTHATH 0,1V, e N — mopsAKOBBIH HOMEp CTYACHTA B rpyIe (BapHaHT);
OTMEYEHHBIM ** — mpubaBuTh V, r1e V — NOPSAAKOBBIM HOMEp IPYMIILI B TOTOKE).

JlaGopatopHass pabora Nel6:
HEWpOHa.»

Pa3zpabotate mporpamMmy, MOJEIMPYIOLIYIO TOBEIEHUE HMCKYCCTBEHHOTO TPEXBXOJ0BOTO
HelipoHa MW O0O0ECMeUnBaOIIYI0 ero oOydeHue Uisi pemeHus 3afaud  kiaccudukaruu. Huke
npeJcTaBieHa TabI1ila BapuaHTOB 3aaHUH.

«Heliponnbsie ceru. IIporpamMMupoBaHHE€ MCKYCCTBEHHOTO

Homep Bapuanra Tun Heiipona
1 ITepcenTpon
2 CurmMouianbHBIA HEUPOH

3 PannansHbI HEMPOH



4 Wucrap I'poccbepra
5 Hetiponst WTA

OTnaguTeh MOJENTh HEHpOHA W MPOIEAypy €ro OOYYEeHHS Ha TPOU3BOJIBHBIX JIBYXMEPHBIX
JTaHHBIX. PekoMeHyeTcsi, B TeX CUTYaIlMsIX, KOrJa 3TO BO3MOXKHO, MCIIOJIB30BaTh PEXKUM OOYYCHUS
"o dmaita".

OOy4unTh pa3pabOTaHHBI HEHPOH Ha MPEIJIOKEHHOM TPENoIaBaTeeM BapUaHTE JBYXMEPHBIX
JAHHBIX U MPOBEPUTH €ro paboTy Ha psijie KOHTPOJIBHBIX TOYEK. Hibke NaHbl BapHAaHTHI PAa3IMYHBIX
oOydJaronux BBIOOPOK (MacmTaOWpyrouMe 3HAYCHUS Xim U X2m HEOOXOIUMO 3alpOCUTh Y
IpenojaBares).

BapuanT 1 o0y4aromux JaHHBIX BapuanT 2 00y4arommx JaHHBIX

A A

lx2 “X2,m .

i)

xi’,m

-

BapuanT 3 o0yuarommx JaHHBIX Bapuant 4 o0yyaromux JaHHbBIX
A A

oxz,m uxzm

BapuanT 5 oGyuaronmx JaHHBIX Bapuant 6 o0yyaromux JaHHBIX




Bapuant 7 oOy4daromux JaHHBIX Bapuant 8 oOy4darommx JaHHbBIX

A A

'x2,m "x%m

Jlaboparopnas padora Nel7: «Heitponnsie cetu. bubmuorexu Keras, TensorFlow wim Theano.
[IporpammupoBaHue UCKYCCTBEHHOI'O HEUPOHA. »

MonepHu3npoBaTh MPorpaMmy, HaIMCaHHYIO B JJabopaTopHOi padote Nel6 ¢ ncnosap3oBaHuemM
oubmuorex Keras, TensorFlow wmmu Theano. Jlnsg MoaepHU3MPOBAHHON NIPOTPaMMbl BBITOJTHUTH
3amanue JaboparopHoi padotel Nel6. [IpoBectu cpaBHEHUE PE3YIHTATOB.

JlaGopatopnass pabota Nel8: «Heliponnsie cetu. IIporpammupoBaHue HCKYCCTBEHHOMN
HelpoHHoM cet. Yacthb 1.»

Pazpaborate nporpamMmy, MOAETUPYIOIIYIO TOBEACHUE HCKYCCTBEHHOW HEUPOHHON CETH U
o0ecreurBaINyo ee o0ydyeHue JUIsl pelieHus 3a/1a4 CKaTHs JaHHBIX C MOTEpAMHU, Kiaccuukanuu u
anmpoxkcumMarun. Hike npejcrasiena Tadimina BApUaHTOB 3a/1aHUH.

Homep . .
Tun HepPOHHOM ceTH Ha3nayenue cetn
BapuaHTa
BYXCJIOWHAs CETh C JIUHEHHBIMU KIHSIMH
1 Heyx ym Cikatue u3o0OpakeHus
aKTUBALIUU
2 Certb ¢ camoopranu3anueil Ha OCHOBE KOHKYPEHLIUN Cxatue u3o0pakeHus
. Knaccudukanmst nanapx
3 Cetb ¢ caMmoopranu3alueil Ha OCHOBE KOHKYPEHLIUH
no anroputmy Koxonena
Knaccudukanus qanHbIx
4 Certb ¢ camoopranmsaiyeii Ha OCHOBE KOHKYPEHIIUH | 110 aITOPUTMY HEHPOHHOTO
rasa
MHOTO0CIOHHEIN ITepcenTpoH (OMHApHEIE KIIAU
5 p PoH ( p byn Annpokcumanusi JaHHBIX
aKTHBAIUH)
MHorocoiHbIi nepcenTpoH (CUrMouAaIbHbIE
6 Annpokcumanus JaHHBIX
(YHKIIUN aKTHUBALIH)
7 PanuanpHas HelipoHHAs CETh Annpokcumarus JaHHbIX

OTnaauTe Mo/EIb HEMPOHHOW CETH M MPOBECTH MPOLEAYpY €€ 0OyueHHs Ha IMPOM3BOJBHBIX
NaHHBIX. B 3amanusx, cBA3aHHBIX ¢ 00pabOTKON N300paKeHH, HE0OX0IMMO MOJATOTOBUTb, UCIIOJIb3YS
0001 pacTpoBbIi Tpaguueckuil pegakTop (HanpuMmep, gimp) HECKOIBKO H300paXXeHUH B IpaJalusax
ceporo (riyouHa - 8 6ut) B hopmare png ¢ pazmepamu KpaTHbIMH 16. B 3amagax knaccuduxanuu st

OTJIAJIKK MOKHO BOCIIOJNB30BAThCsl BapUaHTAMHU paclpeiesieHus] JaHHBIX U3 J1abopaTopHON paboThI
Nelé6.


http://www.gimp.org/

JlaGopatopnast pab6ora Nel9: «Heiponnsie cetu. IlporpamMmupoBaHre WMCKYCCTBEHHOM
HelpoHHOM ceTu. YacTb 2.»

OO0yunTh pa3zpaboTaHHyto B 1abopaTopHOil padore Nel8 HeWpOHHYIO CeTh Ha MPEATIOKCHHOM
BapHaHTE JaHHBIX U IPOBEPUTH €€ PabOTOCIIOCOOHOCTS.

Homep
BApPUHAHTA

JlaHHble

3anporpaMMHpOBaTh ~ MCKYCCTBCHHYKO  HEHPOHHYIO  C€Th,  OOECIICUMBAIOIIYIO
knaccudukanuo coproB pactenus upuc (Iris Setosa - 0, Iris Versicolour - 1, Iris
Virginica - 2) mo 4eTbIpeM pa3Mepam MeCTUKOB U TBIYMHOK ero I1BeTKOoB. Daiin iris.dat.gz
conepxuT 1o 50 mpuMepoB Kaxjoro kiacca, nepssie 100 3amuceil UCMOIB30BaTh IS
oOyuenusi, a mociennue S50 - mna npoepku. Paiinm iris CR.dat.gz comepxkut
MIPOHOPMHUPOBAHHYIO BEPCHIO TEX K€ JAHHBIX.

3anporpaMMHpoOBaTh ~ MCKYCCTBEHHYIO  HEHpPOHHYIO  CeTh,  OOECIEeUMBAIOIIYIO
KJIACCU(UKALIUIO YIACTKOB 3¢MHOM ITOBEPXHOCTH 10 UX ""cHUMKaM" 13 KocMmoca. Kaxapiit
CHUMOK HMMeeT pazMep 3x3 "mukcens", KaxAblil MUKCEIb XapaKTUPU3YETCS YEThIPbMSI
3HAUYCHUAMU (4 pa3TUYHBIX CIEKTPAIbHBIX AUana3zoHa). Paznuyarorcs 7 TUIOB MOYBHI:

1. - rmuHUCTas (KpacHas) OYBa;

2. - [OCEBBI TEXHUUYECKUX KYJIBTYp (XJIOIOK);

3. -cepas M0YBa;

4. - yBla)xHEeHHas cepas II0YBa;

5. - mokoc (CTepHs);

6. - cMech BCEX MEPEUUCIICHHBIX TOKPBITUH (IPUMEPOB HET);
7. - O4YeHb BIAXKHas cepas oYBa.

@aiin satimage.dat.gz conepkut 6435 3anuceii, nepsrie 5000 3amuceii HCIOIB30BATH AJIS
o0y4yeHus, a ocTaibHble - 1 TecthpoBanus. Daitn satimage CR.dat.gz comepxut
MIPOHOPMHUPOBAHHYIO BEPCHIO TEX )K€ JAHHBIX.

OOyueHne MHOTrOCJIOHHOIO NepcenTpoHa Hrpe B KpecTUKU-HOMMKU 3x3. Kietku
IMPONHACKCUPOBAHbBI OT 1 a0 9. BXOI[HBIM SABJISIECTCA )ICBS[TI/ISJ'ICMGHTHI)II\/'I BCKTOp, B
KOTOPOM B COOTBETCTBYIOILIEH no3uluu 3anaercs 0, ecau B HeW Haxonutes 0, 1 - ecnu X
u 0.5, ecin kierka nycra. Ha BeIxoze HE0OX0IMMO UMETh HOBOE ITOJIOKEHHUE II0CIIE X012
Heilpocetn  (HelipoceTh  y4yMTCs  UrpaTh  HOJMMKamMH). HauuMHAIOT  KpPECTUKH.
[Tpumep.

[Nosuum4a Ha BXOIe .. X
Koo Bxoma 0.5 0.5 0.50.51.0 0.5 0.50.50.5
OTBeT HeVpoceTu 0.50.50.50.51.0 0.0 0.5 0.5 0.5
[lo3uuMa nocje xoIa HeMpoceTu .. . X0

[lonckaska. Ceirpaiite camMu ¢ coOON HECKOJIBKO IMPUMEPHBIX napTI/m 3anuchIBas
Mocye10BaTeNbHOCTH X0A0B. O0yunTe HelpoceTh, 3a/1aB BCE XObI-OTBETHI HOJUKAMHU.
Janee mblTaliTech UrpaTh ¢ HEMpPOCETHIO, €CIM OHA OyAeT BblaBaTh HEBEPHBIN (MK
HEBO3MOXHBII) OTBET, CIeJIaliTe X0/ 3a HEe U BKJIKOYMUTE 3TOT MPHUMEP B OOYUaIONIYIO
BBIOOPKY, IPOJOIKUTE 00yUEHHUE.

Knaccudukanus TUnoB crekon mno ux (U3MKO-XMMHYECKUM CBOMCTBaM B CyAeOHO-
CIIEACTBEHHON INpakTuKe. OCKOJIKM CTEKOJ XapaKTEPHU3YIOTCS CIEAYIOLUMU ACBITHIO
napaMeTpamHu:

1. moxa3aTesb MPEIOMIICHNUS,
2. BecoBas JI0JIsl OKCUIA(OKCHJIOB) HATPHS;

3. BecoBas J0Js OKCHIa(OKCHI0B) MapraHiia;
4. BecoBas 10J1s1 OKCUIA(OKCHJIOB) QIFOMUHUS;



BECOBast 10151 OKCUAA(OKCUI0B) KPEMHHUS;
BECOBas J10J1s1 OKCUAA(OKCHIOB) KaJIns,
BECOBAs 10151 OKCUAA(OKCHIOB) KaJIbLIMS;
BECOBast J10J1s1 OKCUAA(OKCHIOB) Oapws;
BECOBast J10J1s1 OKCUAA(OKCHJIOB) XKeJie3a.

AR SRR

HeO6XOI[I/IMO pa3in4yaTb CEMb BUAOB CTCKOJI:

1. okoHHOE cTekIo0 1-0ro THIA;
2. OKOHHOE CTEKJIO 2-0r0 THIIA;
3. aBTOMOOHJIBLHOE CTEKIIO;

4, ;

5. CTEKJISTHHBIE COCY/IbI;

6. HACTOJBHOE CTEKJIO;

7. crexyo dap aBTOMOOHIIS.

B ¢aiie glass.data.gz xpanstcs gamnbie mis 214 oOpasmoB crekon. s oOydeHus
UCIOJIb30BaTh TepBbie 180 MpUMeEpoB, OCTAIBHBIC - JIJISl TECTHPOBAHHUS.

Jlaboparopuas padora Ne20: «Heitponnsie cetu. bubmuorexu Keras, TensorFlow unu Theano.
[IporpammupoBaHre UCKYCCTBEHHOW HEMPOHHOM CETH.»

MonepHu3upoBaTh IporpaMmy, HamMcaHHyIo B 1abopatopHoit padote Nel8 ¢ ucnonb3oBanuem
oubmmorek Keras, TensorFlow wmmm Theano. [[nst MomepHHM3MpPOBaHHOW TPOTPAMMBI BBITIOJIHUTH
3ananue nadopatopHoii padotsl Nel9. [IpoBectu cpaBHEHUE Pe3yIbTATOB.

Kpurepun ouenku (B 0asiax):

- 9-10 6an/10B BBICTABIISAETCS CTYJEHTY, €CJIM CTYJIEHT /1aJl MOJIHbIE, Pa3BEPHYTHIE OTBETHI HAa BCE
TEOPETUYECKHE  BOIPOCHI, MPOJEMOHCTPUPOBANT 3HAHHE (PYHKUIMOHAIBHBIX  BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX JJIEMEHTOB, YMEHUE MPUMEHATh TEOPETUUECKUE 3HAHUS NIPU BBITOJTHEHUN
npakTUieckux 3anaHuil. CTyneHT 0e3 3aTpyaHEHUIl OTBETUJ Ha BCE JOIMOJHUTEIbHBIE BOMPOCHI.
[TpakTrueckas 9acTh pabOTHI BHITIOJIHEHA MMOJTHOCTHIO O€3 HETOUHOCTEN U OIINOOK;

- 7-8 Ganna BbICTaBISETCS CTYICHTY, €CIHM CTYICHT PAacKpbll B OCHOBHOM TEOPETHUECKHE
BOIIPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B OMNPEJCIIEHUUM OCHOBHBIX MOHATHH. [lpu oTBere Ha
JIONIOJTHUTENbHBIE BOMPOCH! JOMYIIEHbl HEOOJbIINe HETOYHOCTH. IIpu BBHINMONHEHUM NpPaKTUYECKOMH
4acTH pabOThI JOMYIIEHBI HECYIIIECTBEHHBIC OIIUOKH;

- 4-6 6anu1a BBICTABISIETCS CTYJIEHTY, €CIIM MPU OTBETE HAa TEOPETUUYECKHE BOIPOCH! CTYJIEHTOM
JIOTYILEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHUM OCHOBHBIX MOHATUH. JIoruka u nojgHorta
OTBETa CTPAJAOT 3aMETHBIMHU M3bsSHAMHU. 3aMETHbI MpOoOeabl B 3HAHUM OCHOBHBIX METO/IOB.
Teopernueckue BOMPOCH! B LEJIOM H3JI0XKEHBI I0CTaTOYHO, HO C MpoIlyckaMu MaTtepuana. MmeroTcs
MPUHLIMIIHATIbHBIE OIIMOKHU B JIOTUKE NOCTPOEHHUSI OTBETa Ha Bompoc. CTYJAEHT He pelu 3ajady Win
IIPU PELICHNUH JOMYIIEHbI TpyOble OIMOKH;

- 1-3 6an1a BhICTABIIIETCS CTYACHTY, €CJIM OTBET HAa TEOPETUYECKUE BOIIPOCHI CBUJIETENILCTBYET O
HEMOHUMAaHUU W KpaiHe HEeMOJHOM 3HAaHMM OCHOBHBIX MOHATHH W MeToAoB. OOHapyXHUBaeTcs
OTCYTCTBHE HABBIKOB MTPUMEHEHHS TEOPETUUCCKUX 3HAHHIA TP BHIMOJHEHUH TPAKTUYECKUX 3aTaHUH.
CTyneHT He cMOT OTBETHTh HU HA OJIUH JIOTIOJIHUTEIIBHBIN BOIIPOC.



5. Y4eOHo-MeTOoan4eckoe U HUHGOPMALMOHHOE 0OOecredeHue TN CIUIINHBI

5.1. IlepeyeHb OCHOBHOI W ONOJHUTEIbHON y4eOHOMH JIUTepaTypbl, HeO0OX0AMMOM /151 OCBOCHHSA

10.

JUCHHUILIHHBI

OcHoBHas1 JiUTEpaTypa:

Cammepdwmnn, M. Python na npakmuxe — M.: U3narensctBo "JIMK Ilpecc", 2014 —
JIOCTYH K TEKCTY 3JIEKTPOHHOTO M3IaHUSI BO3MOXKEH uepe3 DIEKTPOHHO-OUOINOTEUHYIO

cucremy «Jlanp» —

https://e.lanbook.com/book/66480.
Jlyuano Pamanwo, Python. K eepwunam macmepcmea — M.: U3zmarensctBo "JIMK

[Ipecc", 2016, HocTyn K TEKCTY 3JIEKTPOHHOI'O U3AaHUSI BO3MOXKEH Yepe3 DJIEKTPOHHO-
OoubIMoTeUHyI0 cCUCTEMY «JlaHb» —
https://e.lanbook.com/book/93273
VYac, M. Python u ananus oannsix — Mocksa : JIMK Ilpecc, 2015. JlocTym k TekcTy
AIEKTPOHHOTO U3/IaHUS BO3MOKEH uepe3 DIEKTPOHHO-OUOINOTEUHYIO CUCTEMY
«JIaap» —
https://e.lanbook.com/book/73074
Koanwo, JLII. Ilocmpoenue cucmem mawunnoeo ooyuenus na asvixe Python— Mocksa:
JIMK Ilpecc, 2016. [locTyn K TEKCTY 3JIE€KTPOHHOTO MU3JaHUsI BO3MOYKEH Yepe3
DNEeKTPOHHO-OMOINOTEUHYIO cUcTeMy «JIaHby —
https://e.lanbook.com/book/82818.

JonosHUTeILHAS JUTEPATypa:

M. loycon, Ilpoepammupyem na Python — CI16: [lutep, 2016.

Y. Cesepenc. Bsedenue 6 npocpammuposanue na Python — HOY HUHTYUT, 2016,
JloCTym K TEKCTY 3EKTPOHHOI'O U3/1aHUsl BO3MOXKEH Yepe3 DIEKTPOHHO-ONOINOTEUHYIO
cucremy «Jlanp» —

https://e.lanbook.com/book/100703

N.A. Xaxaes, [Ipakmuxym no ancopummuzayuu u npozpammuposanuio Ha Python —
HOY HUHTYHT, 2016, Jloctyn K TEKCTy 3JEKTPOHHOTO HM3JAaHMsS BO3MOXEH uepe3
DNEeKTPOHHO-0MOIMOTEUHYIO cUcTeMyY «JIaHb» —

https://e.lanbook.com/book/100377

Pamika, C. Python u mawunnoe obyuenue. kpatine HeoOX00UMoe nocodue no Hogeuuel

npeockazamenvbHol anaiumuxe, obszamenvroe 071 bonee e1yO0K020 NOHUMAHUS
Mmemooono2uu mawunno2o ooyuenus — Mocksa : JIMK Ilpecc, 2017 HocTyn K TEKCTY
AJIEKTPOHHOTO U3/IaHUS BO3MOXKEH Uepe3 DIEKTPOHHO-ONOINOTEUHYIO CUCTEMY
«Jlaup» —

https://e.lanbook.com/book/100905.

I1. IlTa6anoB, Hayunas rpaguka B Python,

https://github.com/whitehorn/Scientific graphics in python,
http://nbviewer.jupyter.org/github/whitehorn/Scientific_graphics_in_python/blob/maste
1/P1%20Chapter%201%20Pyplot.ipynb

PykoBoactBo SciPy, https://docs.scipy.org/doc/scipy/reference/index.html, yacTuansbrii
nepeBoj - http://san-tit.blogspot.com/p/blog-page 3.html.



https://e.lanbook.com/book/66480
https://e.lanbook.com/book/93273
https://e.lanbook.com/book/73074
https://e.lanbook.com/book/82818
https://e.lanbook.com/book/100703
https://e.lanbook.com/book/100377
https://e.lanbook.com/book/100905
https://github.com/whitehorn/Scientific_graphics_in_python
http://nbviewer.jupyter.org/github/whitehorn/Scientific_graphics_in_python/blob/master/P1%20Chapter%201%20Pyplot.ipynb
http://nbviewer.jupyter.org/github/whitehorn/Scientific_graphics_in_python/blob/master/P1%20Chapter%201%20Pyplot.ipynb
https://docs.scipy.org/doc/scipy/reference/index.html
http://san-tit.blogspot.com/p/blog-page_3.html

5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « AHTEepHET» U
NMPOrpaMMHOI0 of0ecredeHnsl, He0OXOAUMBIX /JIsl 0CBOCHHS IMCUUILIHHBI, BKJIIOYasi
npodeccuoHabHbIe 0a3bl JAHHBbIX U MH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

OTKpBITHIN 00pazoBaTenbHbIld Buaeonoptan UniverTV.ru. O6pa3zoBarenbHble GUIBMBI
Ha pa3jnuHble TeMbl. JICKIIUN B BeyIIUX POCCUHUCKUX U 3apyOexHbIX By3ax. Hayunas
KOH(EpEeHIUS WM HAYYIHO-TIOMYJISIpHAs JISKIHS 0 MHTEPECYIONIEMY Bac BOMPOCY.
http://univertv.ru/video/matematika/

Obmepoccuiickuii MaTematndeckuii moptai. http:// www.mathnet.ru

OBbC «YHuBepcuterckas OMOIMOTeKa OHTIANHY;

OBC m3nmarenncrBa «JIaHbY;

OBbC «OneKTpOHHBIN YUTATBHBIN 3271}

HNudopmannonnas cucrtema «EIMHOE OKHO JOCTyNma K 0Opa30BaTEIBHBIM pecypcamy»
(http://window.edu.ru);

https://simpy.readthedocs.io/en/latest/

https://matplotlib.org/contents.html

https://scipy.org/

http://scipy-tutorial.ru/

https://keras.io/

https://www.tensorflow.org/

http://deeplearning.net/software/theano/

https://github.com/Theano/

Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroBop Ne 104 ot
17.06.2013 r. JIumeH3un 6eccpoyHbIE.

Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIunensun
OeccpouHbIe.

Python 3.7 (nuuensust Python SoftwareFoundationLicense, cBo6ogHOE TporpamMmmHoOe
obecrieueHue)

Simply Linux x86 64 (JiM1ieH3MOHHBIN JOrOBOp Ha MporpaMMHoe obecnieuenue Simply
Linux 8.2.0 u BKJIIOYEHHBIE ISl HEro nporpaMMmel st 9BM, cBoboHOE porpaMMHOE

obecrnieueHue)

6. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pa3OBaTeJII)HOF0

npomecca mo IMCuuMIlInHe

HaumenoBanue

cnenuraJdbHbIX MOMeEIeHU 1

noMeneHuH 1Jis1

OCHAIIEHHOCTh CNENUAIbHBIX
NnoMelleHUuH ¥ MoMeleHu 1Jis
CaMOCTOSATEIbHOI padoThI

IlepeyeHsn JUIEH3HOHHOTO
MPOrpaMMHOI0 ofecneyeHusl.
PeKkBH3UTHI MOATBEPKAAOIET0

CaMOCTOSATE/ILHON padoThl JOKYMEHTa
1 2 3
1. yuebnasa ayoumopus ons Aynuropust Ne426 1. Windows 8 Russian. Windows
npoeedenus 3aHaAmMuil VYuebHnast MeOeIb, J0CKa, IepCOHATbHBIC Professional 8 Russian Upgrade.

CEMUNHAPCKO20 muna:
ayauropus Ne 520a (pusmar
Kopmyc - yaeoHoe), Ne 521
(dusmar xopiryc - yae6HOE),
aymauropust Ne 522 (pusmar
Kopmyc - yaeOHoe),
ayautopust Ne 524 (¢puzmat
Kopmyc - yaeOHoe),
ayaurtopust Ne 525 (¢puzmat
KopHyc - yueOHoe)

2. yuebnas ayoumopusn ons
HpoGedeHUs ZPYRNOGHIX U

KOMIIBIOTEPHI
LenovoThinkCentre A70zIntelPentiumE
5800, 320 Gb, 19" — 13 ., mkad
TLKTWP-065442-G-GY

Aynurtopus Ne520a
VYuebHas mebenb, gocka, Morutop LG 19
L1942S SF 1280 x 1024,5ms,8000:1,black
(3,4 xr,VGA,19"(48,3cM)Smc, MOHUTOPEI
LG 19" L1942SBF
1280x1024,5ms,8000:1,black 10 1.,
CHUCTEMHBIN OJI0K
HPPavilionSlimlineS3500FAMDAthlon64

Horosop Ne 104 ot 17.06.2013 1.
Jlunensuu 6eccpoyHbIe.

2. Microsoft Office Standard 2013
Russian. JloroBop Ne 114 ot 12.11.2014
r. JIunensuu 6eccpoyHbIe.

3. Python 3.7 (sunensus Python
SoftwareFoundationLicense, cBo001HOE
MporpaMMHOE 00ECTICUCHHE)

4. Simply Linux x86 64
(JIMIICH3MOHHEIA JOTOBOp Ha
nporpammHoe obecniedenue Simply
Linux 8.2.0 u BKJIFOUEHHBIE JUISI HETO



http://univertv.ru/video/matematika/
http://www.mathnet.ru/
http://window.edu.ru/
https://simpy.readthedocs.io/en/latest/
https://matplotlib.org/contents.html
https://scipy.org/
http://scipy-tutorial.ru/
https://keras.io/
https://www.tensorflow.org/
http://deeplearning.net/software/theano/
https://github.com/Theano/

UHOUBUOYATILHBIX
KOHCYybmayuil: ayauTopus
Ne 520a (dhuzmar kopmyc -
yaebHoe), Ne 521 (puzmar
KOpITyC - yaeOHOe),
aymauropus Ne 522 (pusmar
KOpITyC - yaeOHoe),
aymauropus Ne 524 (pusmar
Kopmyc - yueOHoe),
ayautopust Ne 525 (puzmat
KOpITyC - Y4eOHOE)

3. yuebnasn ayoumopusn 01
meKyuie2o KOHmpons u
nPOMENHCYmoUHOU
ammecmayuu: aynaropus Ne
520a (¢pu3mar kopiyc -
yaebHoe), Ne 521 (pu3mar
KOpITyC - yaeOHoe),
aymuropus Ne 522 (pusmar
Kopmyc - yueOHoe),
ayautopust Ne 524 (puzmat
Kopmyc - yueOHoe),
ayautopust Ne 525 (puzmat
KOpITyC - y4eOHOE)

4. nomewernus ons
CamocmoamenvHoll paoomol:
aymnuropus Ne 426 (pusmar
KOpITyC - yaeOHOe),
YuTaJIBHEIA 3271 Ne2 (pm3mar
KOpITyC - yaeOHOE)

5. nomewenua ona xpanenus

u npogunakmuueckozo
odcyrcusanusn yueonozo
obopyoosanusn:

ayautopust Ne 522 (puzmat
KOpITyC - y4eOHOE)

X2 5400+/2.8GHz,4Gb,500Gb
12mrT.,mocka ayaurop. 1A36.

Aynutopus Ne 521
Y4ebOHas Mmebenb, 1ocka, kommyTtatop HP
V1905-24 Switch
24*10/100+2*10/100/1000,
MIePCOHAIBHBIC KOMIIBIOTEPH! B KOMIUICKTE
DEPO Neos 460MDi5
2300/4GDDR1333/T500G/DVD W — 12
wrt., npoektop Optoma
EX5421.DLP3D.XGA(1024*768).2700
ANSI Lm.3000 1.Lamp5000+/-40 ver,
mkad TLKTWP-065442-G-GY, skpan Ha
mrratuBe DraperDiplomat (1:1) 84/84*
213*213 MW, nocka ayaurop. JJA36.

Aynuropus Ne522
YuebHas meOenb, JOCKa, IEPCOHATBHBIH
xomnbioTep LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb, 19" — 13
wt., kouaunuonep LessarLS/LU-
H24KB2.

Aynuropus Ne 524
Vuebnas mebenn, 10cKa HaCTEHHAs
MenoBasi, kommyTtarop HP V1905-24
Switch 24*10/100+2*10/100/1000,
MIEPCOHATBHBIN KOMIBIOTEP B KOMIUICKTE
HP AiO 20"CQ 100 eu — 27 mir., 5kpan
ScreeMediaGolgview 274*206 NW 4:3,
YHHUBEpCaIbHOE IIOTOJIOYHOE KPETIICHHE
ScreeMedia s mpoeKTOpa, peryIupoBKa
BeIcOTHI, mkap TLKTWP-065442-G-GY,
nat4-kopa (1296), nocka ayautop. JA32.

Aynurtopus Ne 525
VYuebHast MeOelb, JOCKa, IepCOHATbHBIE
xomnbroTepsl B koMiuiekre DEPONeos
460MDi5
2300/4GDDR1333/T500G/DVDW/ - 13
WT., J0cKa ayautop. JJA32.

YuraabHbli 3a7 Ne2

YuebHass MeOenb, y4eOHO-HATIIATHBIC
mmocoowus, CTCH]T o MOXKapHOU
0€30MacHOCTH, MOHOOJIOKH CTallMOHAPHEIC
— 8 i, mpuHTEp — | mT., cka"ep — 1 mwT.

nporpammsl st 9BM, cBobGoaHOE
MpOrpaMMHOE 00ECTICUCHHE)




[Ipunoxenne Ne 1

®I'BOY BO «BALIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»

®AKYJIBTET MATEMATUKY Y THOOPMALIMOHHBIX TEXHOJIOI' A

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

TUCHUIUIAHBL __[Ipoepammuposanue. [Ipakmukym Ha 5,6,7,8 ceMecTp
(HaHMeHOBaHHe I[I/[CI_II/IHJ'[I/IHLI)

ouHas
(dhopma o0ydeHust
Bua padorsl O0BbeM THCHUILINHBI

O6mas TpynoemkocTs aucuuruinisl (3ET / gyacos) 4/ 144
Y4eOHbIX 4acOB HAa KOHTAKTHYIO pa0OTy C MPENo1aBaTeIeM: 128,8

JIEKIAH

MIPAKTUYECKUX/ CEMUHAPCKUX

71a00paTOPHBIX 128

Apyrux (TpyNIoBasi, HHANBUIYaJbHast KOHCYJIBTAIUS U WHBIC BUJIBI
y4eOHOM NesITebHOCTH, IpeayCMaTpUBaoIue paboTy 00yJaroumxcs ¢
npenojgasatenem) (PKP) 0,8

Y4eOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 15,2

VY4eOHbIX 4YacOB Ha MOATOTOBKY K
sK3ameny/3auery/auddepennnpoannomy 3auery (Kontposn)

®opma(bl) KOHTPOJIA:
IK3aMeH ceMecTp
3aduer__ 5,6,7,8 CEMECTP




dopMa n3yyeHus: MaTepuasoB: JICKIUH,

®dopma TEKyIIEero

KOHTPOJISL
IMPAKTUYCCKUE 3aHATUSA, CCMUHApPCKUEC OcHoBHas n YCIIeBaeMOCTH
Ne 3aHATHSA, 1a00pPaTOPHEIE PabOTEL JAOIOIHUTEIbHASL 3ajanus no (KOJUIOKBHYMBI
. /I'I Tema u CoZeprKaHue caMoOCTOATeIbHAs pa60Ta U TPYJOEMKOCTh (B JIuTeparypa, CaMOCTOSITEIIbHOU KOHTPOIbHbC >
yacax) pEeKOMeHIyeMasl CTyICHTaM | paboTe CTyJECHTOB AGOTEL
(HOMepa U3 CIHCKa) P ’
KOMIIBIOTCPHBIC
JIK I[TP/CEM JIP CpPC TeCTHI 1 T.1IL.)
1 2 3 4 5 6 7 8 9
5-u cemecmp
1. | SI3BIKk  mporpaMMHpPOBaHUS 6 [1-2] [5-7]
Python. CuHrakcuc s3bIKa,
BCTPOCHHBIC THITHI TAHHBIX. JlaGopaTopHbie paboThI
2. | YcnoBHbll  omepatop B 6 [1-2] [5-7]
Python.
3. | Hukisr B Python. 6 [1-2] [5-7]
4. | Camcku, KOPTEXKH, CIIOBApHU. 6 [1-2] [5-7] JTaGopaTopHLIe PaGOTH
5. | ®@yskuun B Python. 6 [1-2] [5-7]
Bubmmorexka NumPy.
6. | IloBTOpeHnue, NOAroTOBKA K 2 3.8 [1-2] [5-7]
3a4ery.
Wroro 3a 5-i1 cemectp 32 3,8
6-1i cemecmp
1. | Pabora ¢ ¢aitnamu B Python. 4 [1-2] [5-7]
2 bubaroreka SymPy. 4 [1-3] [5-7],
HuddepenumpoBanue, [10]
MHTCTPHPOBAHUE, JlabopaTopHbIe pabOTHI
BBIYHCIICHUE Npe/IesIoB.
Pemenue OOBIKHOBEHHBIX
nuddepeHraIbHbIX
YpaBHEHHUH.
3. | Hayunas rpaduka B Python. 6 [1-3] [5-71,
Bbubnuorexa matplotlib. [9]
Pyplot. Ocnosnbie JlabopaTopHbie pabOTHI
rpaduuecKue KOMaH bl
4. | Hayunas rpajuka B Python. 8 [1-3] [5-7],
Bubimoreka matplotlib. [9]




Pyplot. IToctpoenue
rpaduKoB ¢byHKIHH B
Pa3IHYHBIX CHCTEMax
KOOpJMHAT.

Bubmmoreka SciPy.integrate.
YucneHHOEe HHTETPUPOBAHUE.
Uucnernnoe pemenne OY.

[loBTOpEHME, MOATOTOBKA K
3a4ery

3,8

Wtoro 3a 6-i1 cemecTp

32

3.8

7-1l cemecmp

bubnnorexu pandas,
SciPy.stats.  OmucarenbHas
CTaTUCTHUKA.

[3-4]

bubnnorexu pandas,
SciPy.stats. ITposepka
TUIIOTE3bI ) BHUIIC
pacrpeneacHus.

[3-4]

JlabopaTopHbie pabOThI

Bubmmorexu pandas,
SciPy.stats. JlucriepCHOHHBIN
aHAJIN3.

[3-4]

Bubmmoreku pandas,
SciPy.stats.
KoppensimoHHslil aHanus.

[3-4]

bubnnoreku pandas,
SciPy.stats. PerpeccioHHbII
aHaNmn3.

[(3-4]

JlabopatopHbIe pabOTHI

IToBTOpEHUE, NOATOTOBKA K
3a4ery

3.8

[3-4]

Wroro 3a 7-u cemectp

32

3,8

8-1i cemecmp

Heiiponnsie CETHU.
IIporpammupoBanue
HCKYCCTBEHHOT'O HeHpOHa.

[3-4]

[8]

Heiiponnsie CEeTHU.
bubanoreku Keras,
TensorFlow wmm Theano.

[3-4]

(8]

JlabopaTopHble paboTHI




IIporpammupoBanue
HCKYCCTBEHHOI'O HEHpPOHa.

HeliponHsie ceTu.
[IporpammupoBaHue
HCKYCCTBEHHOW HEMPOHHOU
cetu. Yacts 1.

[3-4]

HeliponHsie ceTu.
[IporpammupoBaHue
HCKYCCTBEHHOW HEMPOHHOM
cetu. Yacts 2.

HelipoHHsle ceTu.
bubaunorexu Keras,
TensorFlow miu Theano.
IIporpammupoBaHue
HUCKYCCTBEHHOU HEMPOHHOU
CeTH.

[3-4]

[8]

JlabopaTopHbIe pabOTHI

IToBTOpEHUE, NOATrOTOBKA K
3a4eTy

3.8

[3-4]

[8]

Uroro 3a 8-it cemecTp

32

3,8

Bcero uyacos:

128

15,2




