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Pa6Goyass nmporpaMMa AMCHMIUIMHBI ymeepxcdeHa Ha 3aceflaHuu Kadeapbl uHpopmanm-
OHHBIX TEXHOJIOIHI U KOMIIbIOTEPHOH MaTeMaTHKH, npoTokosa N2 6 ot 26 auBapsa 2021 r.

PaGoyass nporpamMma AMCUMIUVIMHBI akmyanusuposana Ha ocHoBanun [Ipnkasa MunoGpraykn
Poccim ot 26.11.2020 Ne 1456 "O BHeceHHH H3MeHeHHII B (efiepalbHbIe TOCYIapCTBEHHBIC
oOpasoBarebHbIe CTaHAapThl Beiciero odpazopann”, Ilpukaza bamlV or 09.06.2021 Ne 770
"O BHeceHNH H3MEHEeHNiT B 00pa3oBaTeIbHbIe IMPOrPAMMBI BBICIIET0 00pa30BaHNA — MPOTPaMMBI
OakanaBpmara, NporpaMMbl CHELMATHTETa H [POrpaMMbl MarmcTparypsl”. YueHslil coBer
(daxynbTeTa MaTEMaTHKH H HHGOPMAIOHHBIX TeXHoIormii — nporokon Ne 8 or 15.06.2021 r.
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CnMcoK J0KYMEHTOB H MaTepHaJjioB

. IlepeueHp MIaHUPYEMBIX PE3yJIBTATOB O0yUEHHUS 10 AUCIHUILTNHE, COOTHECEHHBIX C yCTa-
HOBJICHHBIMH B 00pa30BaTeIbHON MpOrpaMMe MHIWKATOPAMH JOCTHXKEHUS KOMIETCH-
AN70%¢

. Ilenb u MeCTO TUCLUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMBI

. Conmepxxanne paboyeil mporpaMMsbl (00beM IUCUUIUTHHBI, TUITHI U BUIBI YYCOHBIX 3aHS-
TUH, y4eOHO-METOIMYECKOE 00ECTICUCHHE CAMOCTOSTEIIBHOM PA0OTHI 00YJarOIIUXCS)

. ®OoHJ OIIEHOYHBIX CPEJCTB M0 AUCLUILUIHHE

4.1. TlepeyeHb KOMIETEHIMN U UHAUKATOPOB JAOCTH)KEHUSI KOMIIETEHIIUHN C yKa3aHUEM
COOTHECEHHBIX C HUMU 3aIlJJAHUPOBAHHBIX PE3yJIbTaTOB 00y4eHHUs 110 AUcuUIUINHE. Onu-
CaHUE KPUTEPHEB U IIKAJI OLICHUBAHUS PE3yIbTaTOB 00yUYEHUs MO AUCIHUIIIHHE.

4.2. TunoBble KOHTPOJIbHBIE 3aJaHUS UM UHBIE MaTepHUalIbl, HEOOXOAMMBIE 1JI OLEHU-
BaHUSI PE3YyJIbTATOB O0YUEHHS O JUCIMILJIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00-
pa3oBaTenbHON NporpaMMe HHANKATOPaMH TOCTIKEHUS] KOMIIETeHIMH. MeToauueckue Ma-
TEpUaIbl, ONPEACIIIONNE MPOIEAYPHl OLCHUBAHUS PE3yIbTaTOB OOYUYECHHS MO TUCIH-
IIJIMHE.

. YaeOHO-MeToanuecKoe U HHPOpMaIMOHHOE 00ecreyeHNe TUCIIUTUIMHBI

5.1. [lepeyeHb OCHOBHOM M TOTIOJHUTENBHOM YueOHOM nuTepaTyphl, HEOOXOIUMOMN JIst
OCBOEHUS AUCIUTITUHBI

5.2. Ilepeuens pecypcoB WH(HOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT»
U MPOTPAMMHOI0 oOecreueHusi, HeOOXOUMBIX UIsI OCBOCHHUS IUCUUIUIMHBI, BKIIOYAs
npodeccuoHanbHble 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

. MatepuanbHo-TexHUYECKas 6a3a, He0OX0uMast I OCYLIECTBICHUS 00Pa30BaTEILHOTO

nmponecca no AMCHUIIINHE



1. IlepevyeHnb NJIAHNUPYEMBbIX Pe3yJbTATOB 00y4YeHHS MO THCIHUIJINHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00Pa30BaTe/IbHON MPOrpaMMe HHAMKATOPAMU J0CTHKEHHUS KOM-
MeTeHI N

[To uToram oCBOEHUS AUCIUILINHBI 00YYAFOIIMIACS TODKEH TIOCTHYD CISAYIONIMX PEe3yIbTaTOB

00y4eHus:

Kareropust
(rpynna)
KOMIIeTeH-
10407
(mpu HATH-
gyuu OIIK)

dopMupyemasi KOMIIETeH-
ums (C yKkazaHueM Koja)

KOI{ 1 HAMMEHOBAHHE
HHAUKATOPA N10CTHUKE-
HHUS KOMIIETCHII MU

PesyabTaTsl 00yue-
HUS 10 AUCUHHUILINHE

IIK-2: Cnocobrocmub ucnonb308amsv
cospementbie Memoovl pazpabomKu
U peanu3ayuu aieopummos KoH-
KPEMHbIX MAMEeMAmuyecKux Mooe-
Jieti a baze A3bIK08 NPOSPamMMUpo-
8aHUSL U NAKEMOB NPUKIAOHBIX NPO-
epamm

TIK-2.1. 3naem cospemen-
Hble Memoobl pa3pabomKu
aneopumMmos, Mmamemamuye-
CcKUe Mooenu, A3bIKU Npo-
2PAMMUPOBAHUSL U NAKEMbl
NPUKTIAOHBIX NPOSPAMM

Hemoncmpupyem 3nanus
OCHOBHBIX ANICOPUMMO8
MAUUHHO20 00YYeHUs U
amanu3a OaHHbIX

IIK-2.2. Ymeem paspaba-
Mbl8ams aNOPUMMbL Mame-
Mamuueckux mooenei Ha
basze s361K08 NPOZPAMMUPO-
6aHUSL U NAKEMO8 NPUKIAO-
HBIX NPO2PAMM.

Peanuzyem ¢ nomowgio
S3bIKO8 NPOSPAMMUPOBA-
HUSL alieOpummbl 00yHeHust
MAWUHHO20 00YHeHUs U
AHAIU3A OAHHBIX

IIK-2.3. Braoeem Haewi-
Kamu paspabomku u aieo-
PUMMO8 Ha Daze A3bIKOS
NPOSPAMMUPOBAHUSL U NAKe-
MO8 NPUKIAOHBIX NPO-
2pamm.

Hmeem npaxmuueckut
onvim paspabomxu u pea-
JU3AYUU CUCTEM MAULUH-
HO20 00VYeHUs U AHAU3A
OaHHbBIX HA Oa3e A3bIK08
npoSPAMMUPOBAHUSL

2. Leap 1 MecTO IMCUUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucuunnuna «Mawunnoe obyueHue u amaiu3 OaHHuIX» OTHOCHUTCS K 4acTH, (GOpMHUpPYyEeMOi
y4acCTHUKaMH 00pa30BaTEeNbHBIX OTHOIICHUH .
JucuurmHa uzydaetcs Ha 4 kypce(ax) B 7 1 8 cemecTpax.

[enbro M3yueHs AUCUUIUIMHBI « MalInHHOE 00y4YeHHEe U aHATIU3 JaHHBIX) SIBJISETCS O3HAKOM-
JIEHUE C OCHOBaMH NOCTPOEHHUS, pa3pabOTKU U 00yUueHUs: HEHPOHHBIX CeTeH U UX MPUMEHEHHUS K pa3-
JUYHBIM HaY4YHBIM U NPUKJIAIHBIM IIpo0IeMam.

3. Conep:xkaHue padoyeii mporpaMmbl (00beM JUCHUIIHHBI, TUIIBI X BU/bI YUYeOHBIX 3aHA-
THH, y4eOHO-MeToAu4ecKoe odecnevyeHne caMoCTOSITe/IbHOW padoThl 00y4arOIIMXCs)

Coneprxkanue pabodeld mporpaMMel pectaBieHo B [Ipunoxenun Ne 1.
4, (I)OHI[ OLHCHOYHBIX CPEACTB 10 JTUCHUIIJINHE
4.1. IlepeyeHb KOMNETEHIN U HHANKATOPOB JOCTHKEHUSI KOMIIETEHIUI ¢ YKa3aHHEM COOT-

HECEHHBbIX ¢ HUMH 3aIlVIAHUPOBAHHBIX pPE3yJbTaTOB Oﬁy‘{el{l/lﬂ nmo TMCIHMIIJINHE. Onucanue
KPUTEPHUEB U IKAJ OLCHUBAHUA PE3YJAbTATOB oﬁyqemm Mo AMCIMIIJINHE.



Kon u popmynupoBka komnereHunu [1K-2: Cnocobnocms ucnoib306ams coepemeHHble
Memoovl pazpabomru u peanu3ayuy areopummos KOHKpemHviX MamemMamuieckux Mmooenei Ha
Oasze A3b1K08 NPO2PAMMUPOBAHU U NAKEMOE NPUKIAOHBIX NPO2PAMM

Jlis 3aueta

KOI[ U HAUMECHOBAHHC
HHAUKATOpA A0CTH-
JKEHUA KOMIIETCHIUH

PesynbTaTsl 00yue-

Kputepuu orieHMBaHUs pe3yJbTaTOB 00yUEHUS

HMA 110 JTUCIIH-
IJIMHE

«3auyTeHo»

«He 3auteno»

1IK-2.1. 3naem cogpe-
MeHHble Memoobl pa3pa-
bomxu aneopummos, ma-
memamuyeckue Mooeu,
AZBIKU NPOSPAMMUPOBA-
HUSL U naKemvl NPUKIAO0-
HbIX NPOSPAMM

Jlemoncmpupyem 3na-
HUSL OCHOBHBIX AN120-
PUMMOB MAWUHHO20
00yUeHUs U aHau3a
OannbIX

ChopmupoBaHHbIe, BO3MOKHO
cozieprkalee He3HaYUTEIbHbIE
mpoOesbl, 3HAHUS OCHOBHBIX
JITOPUTMOB MAILIMHHOTO 00Y-
YCHHUS U aHAITH3a TAHHBIX

OparMeHTapHble, HEMoJI-
HBIC, HCECHUCTCMATHUYCCKHUEC
3HAHUsA OCHOBHBIX aJIr'o-
PUTMOB MaIIMHHOT O 00y4e-
HUS U aHaJIM3a JaHHbIX

IIK-2.2. Ymeem paspa-
bamvleamy anzopummbl
MaAMeMamuyeckux mooe-
niell na base s3bIK08 NPo-
2PAMMUPOBAHUS U NAKE-
M08 NPUKIIAOHBIX NPO-
2pamMM.

Peanuzyem ¢ nomougvio
SA3bIKOB NPOSPAMMUPO-
6aHUs ANCOPUMMbL 00~
YeHUst MAUWUHHO20 00)-
YeHUS U AHATU3A OQH-
HbIX

CdopMupoBaHHOE, BO3MOXHO
cojiepiKaliee He3HaYHTEIIbHbIC
MPOOEITBI, YMEHUE PEaTU30BbI-
BAaTh AITOPUTMBI MAIIHHOTO
00y4YeHHs 1 aHA3a JaHHBIX Ha
0ase A3BIKOB MPOrPAMMHUPOBA-
HUSL

@parMeHTapHble, HEIoJI-
Hble, HECHCTEeMaTHYEeCKHE
YMEHHS PEaTU30BBIBATh all-
TOPUTMBI MAIlIMHHOTO 00Y-
YeHUs ¥ aHATU3a JAHHBIX HA
0a3e SI3BIKOB MPOrPaMMHUPO-
BaHUSI

TIK-2.3. Braoeem naebi-
Kamu pazpabomxu u a-
20puUmMmo8 Ha baze s3vi-
KO8 NPOSPAMMUPOBAHUS

HUmeem npaxkmuueckuii
onvim paspabomKu u
peanuzayuu cucmem
MAUUHHO20 0OYUeHUsl U

VYcenemHoe M cucreMaTruye-
CKO€, BO3MOXKHO COJIepKaIee
HE3HAUUTEIBHBIC  MPOOCIIBI,
MPUMCHEHHE HAaBBIKOB pea-
JIA3aIUd CHCTEM MAIIMHHOIO

@parmeHTapHOE, HEMOJHOE,
HeCHCTEeMaTH4eCKoe BIIajie-
HHC HAaBBIKAMH pealn3aluu
CHCTEM MalllMHHOIO 00yye-
HUsl 0a3e S3BIKOB IIPOTrpaM-

U NAKemog NPUKIAOHbIX ananu3a OaHHLIX Ha o0yueHnss Ha 0ase S3BIKOB | MUPOBAHHS
nPOZPaAMM. basze A361K06 NPOZPAM- | TPOrPAMMUPOBAHHS
MUPOBAHUsL
Jutst sx3aMenHa
Kon n Pe3yian- Kputepuu orieHuBaHUs pe3yIbTaTOB 00YUCHHS
HAMMEHOBA- TaThl 00Y-
HUE MHIUKA- YeHus 1o
TOPa 10CTH- AUCIH- 2 3 («Ynosie- 5 («Or-
(«He ynogie- 4 («Xoporoy)
JKEeHUS KOM- IJIMHe TBOPUTENbHOY) TBOPUTEJIHHO) JTAYHOY)
NeTeHL MU
IIK-2.1. 3naem | Hemoncmpu- | OrcyrcrBue sua- | Henommbie mpen- | Copmuposan- Cdopmuposas-
cospemennvie Dpyem suanus HU WK parMen- | craBieHuss 00 OC- | Hble, HO COJEPXKa- | HbIE CHCTEMAaru-
Memodws! pas- ocHOGHbI n- | TAPHPIC TIDSICTaB- | HOBHBIX alrOPHT- | IIMC  OTICIBHBIC | HCCKHE  TpEl-
JeHuss 00 OCHOB- | MOB  MAIITMHHOTO | MPOOENBI  Tpen- | CTaBIeHHS 00 Oc-
pabomku anzo- | 2opumitos HBIX QITOPUTMOB | OOyYeHWs W aHa- | CTaBlIeHHs 00 OC- | HOBHBIX  aJro-
pummos, ma- MaiunRo20 MalIMHHOTO 00y- | JIM3a JaHHBIX HOBHBIX &JITOPHUT- | PUTMOB MallliH-
memamuye- 06yyenus u YeHUs W aHaJu3a MOB MAIIMHHOTO | HOro 00ydYeHus U
CKue Mooenu, anamsa Oan- | JTAHHBIX o0ydyeHHsT W aHa- | aHaIn3a JaHHBIX
SA3bIKU NPO- HbIX J3a JaHHbIX
pammuposa-
HUsL U naKemol
NPUKTIAOHBIX
npocPamm
TIK-2.2. Peanuzyem c OrcytcrBue yme- | B menom ycnem- | B menom ycmem- | CdopmupoBan-
Vaeem paspa- | novoupio HUH WM QparMeH- | HOe, HO HE CUCTe- | HOE, HO COMEPIKa- | HOE peaTu30Bbl-
Gambisamy an- | w3606 npo- TApHBIE ~ YMEHMS | MaTMYeCKOe yMe- | Ilee  OTJAENbHbBIE | BATh aIrOPHTMBI
PEAIN30BBIBATH HUE  peaIn30Bbl- | NpOOesbl, YMEHUE | MAIIMHHOIO 00Yy-

BaTb AJITOPUTMbI

YCHU M aHaJIM3a




20puUmmbl Ma- SPAMMUPOBA- AMOPUTMBl ~ Ma- | MaIMHHOTO 00y- | MPUMEHSTh B pea- | JaHHBIX Ha Oase
memamuye- HUsL Qico- LIMHHOI'O 06}/"-16- YCHHUA W aHaJIn3a | JIM30BBIBATH alIr'o- | SA3BIKOB po-
crux modeneii pummpl 0byue- | MM M QHAM3A | JAHHBIX  Ha 6ase | pUTMBl ~ MalIUH- | FPAMMHPOBAHUS
MAHHBIX Ha 0ase | S3BIKOB MpOrpaM- | HOTO OOYYEeHHS U
Ha 6asze A3bl- HUA MAWUH-
p S3BIKOB TIPOTPaM- | MUPOBAHMS aHaJIM3a JIAHHBIX
K - -
06 npocpan Hoeo ovyue MHpPOBaHUA Ha Oasze s3BIKOB
MUPOBAHUSL U HUS U aHAU3A IPOrpaMMHpOBa-
nakemoe npu- O0aHHbIX HUS
KAAOHbIX NPO-
epamm.
TIK-2.3. Baa- Hweem npax- | Orcyrersue  wm | B uenom ycemewr- | B nenom yenew- | Venewmroe u cu-
deem Hasvi- muecku (parmMenTapHOE HOE, HO HE CHCTe- | Hoe, HO COZep)Ka- | CTeMaTuyecKoe
NpUMEHEHHE MaTuyecKkoe IIpu- | Ilee  OTIENbHbIE | MPUMEHEHHE
Kamu paspa- onvim paspa-
p 6 HaBBIKOB peaJii- | MEHEHHE HAaBBIKOB | MPOOENbI MpUMe- | HaBBIKOB  pea-
OMKU U anco- OMKUUPed- | saiuu cucteM Ma- pealM3alii  CH- | HEHWE HAaBBIKOB | JIM3AIIMH CUCTEM
pummos na Ausayuu cu- MIMHHOIO O0yue- | CTEM MAIIMHHOIO | pealn3allud  CU- | MAaIIMHHOIO
base 536106 cmeM MawiuH- | Husl Ha 6a3e A3bl- | 00ydeHHs Ha 6ase | CTEM MAIIMHHOTO | OOyueHHs  Ha
npozpammupo- | Hozo obyue- KOB IpOrpaMMH- | SI3BIKOB IIporpamM- | oOydeHus Ha Oasze | Oase SI3BIKOB
GaHUs U NaKe- Hus U anaauza | POBAHUS MHUPOBaHHS A3BIKOB TIpOrpam- | IPOrpaMMHpO-
mMoeé npuxaao- OaHHbIX HA MHpOBaHH BaHWst
HbIX NPO- base s3b1K08
2pamm. npozpammu-
posanus

4.2. TunoBble KOHTPOJIbHbIE 3aJaHUA WU HHbIe MAaTePHaJbl, HEO0X0AUMbIeE /1151 OLIEHNBAHUS
pe3yJbTATOB 00y4eHUsl M0 AMCHUIJIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa3oBaTeib-
HOM MporpaMMe HHANKATOPAMHM JOCTHUKeHHUSA KoMNeTeHHil. MeToauYecKue MaTepuaJbl,
onpeaeJsOUIMe NPoOUeIYPbl OLEHUBAHUS Pe3yJbTATOB 00y4YeHHsl O IMCUMILINHE.

KOI[ U HAMMEHOBAaHHEC HHAH-
KaTopa 10CTHKCHU A KOMIIE-
TCHIIUHU

Pe3yabTaThl 00y4eHus no auc-
IUILTHHE

OueHovHbIE cpeacTBa

['pynmnoBoi ¥ UHAMBHIY aJIbHBIN
onpoc, PI'P, rectupoBanue, sk3a-
MeEH

IIK-2.1. 3naem coepemennvie Lemoncmpupyem 3HaHus1 OCHOBHBIX
ANROPUMMO8 MAWUHHO20 0OVYeHUst U

AHAIU3A OAHHBIX

Memoovl paspadbomxu aneopun-
MO8, Mamemamuieckue MOOenu,
A3BIKU NPOSPAMMUPOBAHUS U NA-
Kembvl NPUKIAOHBIX RPOSPAMM

JlabopartopHbie paboThI, TECTUPO-
Banme, PI'P, sx3amen

IIK-2.2. Ymeem pazpabamuol- Peanuzyem c nomougpio 5130106 npo-
6amb ancopuUmMMsl Mamemamude-

CKUx mooeneil Ha basze s3b1Ko6

SPAMMUPOBAHUSL AN2OPUMMbL 0OYUEHUS
MAWUHHO20 00YYeHUs. U AHATU3A OAH-
NPOSPAMMUPOSAHUSL U NAKEMOE HbIX

NPUKAAOHBIX POSPAMM.

JIabopatopusie pabotsr, PI'P, Te-
CTUPOBaHHUE, IK3aMEH

IIK-2.3. Bradeem nagvixamu Hmeem npaxmuueckuti onvim paspa-
OOmKU U peanuzayuu Cucmem Mauun-
HO20 00yUeHUs U aHanu3a OaHHbIX HA

base A3bIK08 NPOZPAMMUPOBAHUS

PA3pabomxu u anzopummos Ha
base A3bIK08 NPOSPAMMUPOBANUS
U NaKemo8 NPUKIAOHbIX NPO-

2Pamm.

KputepusiMu olieHUBaHUS IPU MOOYIbHO-PEUMUH2080U cucmeme SIBIASI0TCS 0aibl, KOTOpbIe
BBICTaBJISIIOTCS IPEMOAABATENIEM 3a BU/IBI IEATEIbHOCTH (OLIEHOYHBIE CPEICTBA) MO0 UTOTaM U3y4Ye-
HUS MOJyJIeH (pa3/iesioB QUCHUIUIUHBI), TEPEYUCIICHHBIX B PEUTUHT -IIJIaHE JTUCHUILITUHBI (015 9K3a-
MeHa. TeKyIUNA KOHTPOJb — MakcuMyM 40 6anioB; pyOexHbI KOHTPOJIb — MakcuMyM 30 6asios,



HOOIIPUTENbHbIE 0abl — MakcuMyM 10; 01 3auema: TeKyIMi KOHTPOJIb — MakcuMyM 50 6aios;
pyOexHbIN KOHTPOJIb — MakcuMyM 50 06aisIoB, HOOLIpUTENIbHbIE Oaibl — MakcumMyMm 10).

IIxanel oLiIeHUBAHUS:
(0ns aK3aMena:

0T 45 110 59 6aIoB — «YJIOBJICTBOPUTEIHLHOY,
oT 60 110 79 6aIIOB — «XOPOIIO»;

oT 80 0aJLIOB — OTIIMYHOY.
014 3a4uema:

3ayTeHo — oT 60 10 110 peifTuHroBhIX 6ai10B (BKIIIOYas 10 MOOMIPUTENbHBIX 0aIoB),
He 3auTeHO0 — OT 0 710 59 peUTHHTOBBIX OAIIIOB).

PedTHHT — U1aH AUCHHUIIIIMHBI

«MamuHHOe 00yyeHHe U AaHAJIH3 JAHHBIX»
Hanpasienue/cnennansHocts 09.03.03. «[Ipuknaanas nHGopMaTHKa»

Kypc 4, cemectp 7

Bunbl yuyeOHOIl nesiTesibHOCTM cTyAeH- | bamr 3a koH- Yucno 3ana- Bannsl
TOB KpETHOE 3aJa- | HUi 3a ce- MuHUManbHBIA | MakcUMaJIbHBIN
HHE MecTp

Mopayasb 1. Ba3oBble MeTO/Ibl MALIMHHOTO 00Y4eHHUs] M AHAJIN3A IAaHHBIX
Texymuii KOHTPOJIb
['pynmoBoii ¥ MHIMBHUIYAIBHBIN OIPOC 1 20 0 20
JlabopatopHas padoTa 5 1 0 5
Py0e:kHbIli KOHTPOJIb
TecToBbIil KOHTPOJIb 1 25 0 25
Monyas 2. HelipoHHBIe ceTH PSIMOI0 PacpocTPaHeHus1, 00yYaouiuecs

«C YUHTeJIeM»
Texymmii KOHTPOJIb
['pynmoBo¥ ¥ MHAMBHUIYATBHBIN OITPOC 1 15 0 15
JlabopatopHast paboTa 5 2 0 10
Py0ekHbli KOHTPOJIb
TecToBBIN KOHTPOJIb 1 25 0 25
HoompureabHble 6aLIbI
1. CryneHyeckasi 0JMMIIUAIA 10
2. [lybnukanus cratei 10
3. 3aaHus OBHIIEHHON CIIOKHOCTH 10
ITocemaemMocTh (621161 BLIYUTAIOTCS U3 0011el CyMMBbI HAOPaAHHBIX 0A1J10B)
1. TlocemeHune TEKIIMOHHBIX 3aHITHI 0 -6
2. TlocemeHne NpakKTHIECKUX (ceMUHap- 0 -10
CKHX, JJaA0OPAaTOPHBIX 3aHsATHH)
PeliTHHI — MJ1aH AUCHUIIIIHHBI
«MamuHHoe oﬁyqe}me H aHAJU3 JaHHBIX)»
Hanpasienue/crienuanbHocTh 09.03.03. «I[Ipuknagnas naGopmMaTHKa»
Kypc 4, cemectp 8
Buabl yueOHO#H aesiTeibHOCTH cTydeH- | bami 3a koH- Yucno 3ana- Bamner
TOB KpeTHOE 3aJa- | HUil 3a ce- MuHuManeHelil | MakcuMallbHBIN
HHE MecTp
Monayasb 3. OfyueHue HelpOHHBIX ceTeil «0e3 yuuTelisi». CeTH U KapThl
Koxonena

Texymmii KOHTPOJIb
['pynmnoBoi ¥ MHIMBHTYJIBHBII OMPOC 1 10 0 10
JlabopatopHast paboTa 5 2 0 10
Py0e:kHbli KOHTPOJIb
TecToBBIN KOHTPOJIb 1 15 0 15

Monyab 4. PagnanbHo-0a3ucHble HelpOHHBIE CeTH, ceTH Xonduiaa u

JApYrue apXuTeKTypbl

Texkymuii KOHTPOJIL
["pynnoBoii ¥ MHAMBUIYAIBHBIH OITPOC 1 5 0 5
JlabopaTopHast paboTa 5 3 0 15




Py0e:kHbIli KOHTPOJIb
TecToBBIil KOHTPOJIb 1 15 0 15
[oompurenbHbie 0B
1. CrysieHueckast OJIMMITHAIA 10
2. Ilybnukanus crarei 10
3. 3a1aHus OBBIIEHHON CIIOKHOCTH 10
IocemaemocTs (0aJUIb1 BHIMMTAIOTCS M3 0011l CyMMBbI Ha0paHHBIX 0AJIJI0B)
1. TlocelieHue JEKIIMOHHBIX 3aHATUI 0 -6
2. TlocemieHne NpakKTUYECKUX (ceMUHap- 0 -10
CKHX, JJADOPATOPHBIX 3aHSITHIT)
HTOroBblii KOHTPOJIb
Dk3ameH 0 30

JK3aMeHALMOHHbIC OHJICThI
Cmpykmypa 5K3aMeHayuoHHo20 bunema:
DK3aMEeHalMOHHBIN OMIET coAepKUT B cede 1Ba Bompoca. [lepBriil BOIIpoc — TEOPETUUYECKUH,
BTOPOW— MPAKTUYECKUM.
IIpumepnvie gonpocul 0 IK3aMeHa:
1. [TonsiTue uckyccTBeHHOro HelipoHa. OCHOBHBIE 3IEMEHTHI HCKYCCTBEHHOT'0 HelipoHa. CBoii-
CTBa HEMPOHHBIX CETEH.

2. dopMainbHas MaTeMaTHYecKasi MOJI€]Ib HEHPOHHOU CETH.

3. Teopema Konmoroposa.

4, Teopema Ctoyna-Beiiepmrpacca.

5. O606mmenue Teopemsl Ctoyna. Teopema A.H. 'opbans o momHOTE.

6. HefipoHHbIe ceTH Kak YHUBEpCAIbHBIN anmpokcuMaTop QyHknuii. Teopema o BEIUUCICHUN
GYHKIMI HEUPOHHBIMU CETSIMHU.

7. [Tepcentpon Pozenbnara. 3agaya oOyueHUsT OTHOCIOWHOTO MEPCENTPOHA.

8. [Tpobnema «Hckmrouaromero MJIN» u e€ HelipoceTeBoe pelieHne

9. Msorocnoiiablit nepcentpoH. OCHOBHBIE BUJIbI AaKTUBAIIMOHHBIX (YHKIIHH.

10.  OOyueHue MHOT'OCIOHHOTO IepCenTpPOHa. AJITOPUTM 0OPAaTHOT'O PACHPOCTPAHEHHUS OLTMOKU
11.  Teopemsl 00 ommbke 00y4deHMsI B aATOpUTME OOPATHOTO PacIIPOCTPAHEHUS OIIMOKHU

12.  Jlpyrue anroputMsl 00y4eHHUs] MHOTOCIOHHOTO iepcentpoHa. I'paanenTtasie Mmetoabl. Kon-
CTPYKTHBHBIE AJITOPUTMBI

13.  OcHoBHbIE BU]IBI 33/1a4 aHaKM3a AaHHbIX. Kimaccuduxkarus, kiactepusalus, perpeccus.

14.  JlepeBbs pelICHHIA.

15.  Mogens Jlunnmana-Xemmunra. [Ipunnun «Ilobenurens 3abupaer Bcey. O0yueHne HEHPOH-
Hol cetu Jlunnmana-XeMMuHra.

16. OO6yuenne Ha ocHOBe camoopranuzanuu. Kapra camoopranuzannu Koxonena.

17. HeliponHas ceTh BCTpEeUHOI0 pacnpoctpaneHus XexT-Hunbcena. OO0yueHne HeHpOHHBIX
ceTell BCTPEYHOr0 paclpOCTPAHEHHUS.

18.  T'mOpuanasi HelipoHHAsi CETh CAMOOPTaHU3AIMH Ha OCHOBE KOHKYPEHIINH. APXUTEKTypa T'H-

OpumHOM ceTu, 00y4YeHne THOPUTHOMN CETH.
19.  Heiiponnas cetp Xondmina. Mozens GpyHKIMOHUPOBAHUS HEMpOHHOH ceTn Xonduiaa
20.  IlpaBuino obyuenust Xe66a. Moaudukanus npaBuia Xeboa.

21. JIByHampaBieHHas accolMaTUBHAs HEMpOHHAasA ceTh bapTta Kocko.

22.  Ilpumenenue moaenu Xomduuaa. 3ajada pacno3HaBaHus 00pa3oB. 3aaya KOMOMHATOPHON
ONTHMHU3ALHH.

23.  PanmanbpHO-0a3ucHble HEHPOHHBIE CETH KaK 0COOBIN Kiacc HEMPOHHBIX ceTell. PannanbHble
aKTUBALIMOHHBIE (DYHKIIUU

24. Teopema Kosepa o pacnio3HaBanuu 00pa3oB

25.  3agada anmpokcuManuu GYHKIUU pagralbHO-0a3UCHOM CEThIO.

26.  ApxwurtekTypa paauanbHO-0a3ucHOU cetu. [ uneppaauanbHas HEHpOHHAS CETh.



27.  Metonbl 00y4eHHs paHalIbHO-0a3UCHBIX HEUPOHHBIX ceTel. [ MOpHUIHBIN alropuT™ 00yue-
HUSL.

28.  Meroasl 00ydeHMs paaralbHO-0a3UCHBIX HEHPOHHBIX ceTel. ['paineHTHBIN anroput™ o0y-
YeHHS

Obpasey sK3aMeHAYUOHHO20 Oulema:

denepanbHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICHIEr0 PO(EeCCHOHATILHOTO 00pa30BaHMs
BAIIKUPCKHI I'OCYJAPCTBEHHBII1 YHUBEPCUTET
Dakynomem mamemamuxky U UHGOPMAYUOHHBIX MEXHOA02UL
Kageopa ungopmayuonnvix mexnonozuil u KOMIbIOMEPHOU MAMEMAMUKY

4 kypc, 8 cemectp, 20_/20_ yueGHbIii roj
Jucnurmuna Mawunnoe o6yuenue u ananus OaHHbIX
Hamnpasnenue 09.03.03 - I1puxiadnas ungopmamuxa

3K3AMEHALIMOHHbINA BUJIET Ne 1

1. AAropuT™mBl IOCTPOEHUS IEPEBHEB PEIICHUI

2. HeiipoH j momy4ui Ha BXOJ| CUTHAJI OT YEThIPEX JPYTrUX HEHPOHOB YPOBHHU BO30YKICHUSI, 3HAUCHUSI KOTOPBIX PABHbBI
10, -20, 5, 4 u cooTBeTcTBYyIOIIME Beca cBszet paBubl 0.8, 0.5, 0.7 u -0.5 cooTBeTcTBeHHO. BhIunciuTe curHan Ha
BBIXO/IC IAHHOT'O HEHPOHA B CiTyyae eciii (pyHKIHs aKTUBAIMU HEWPOHOB €CTh FUIEePOOIMYeCK i TaHTeHC (TTapameTp
0=0,5).

3as. kagedpoii UT u KM A.M. Foromnosg

Kpumepuu ouenku (6 6annax):

- 25-30 6annoe svicmasisemcs cmyoeHmy, eciu cmyoeHm 0djl NOJHble, PA36EePHYMble OMEenbl
Ha 6ce meopemuyieckue 60Npocsl buirema, NPoOeMOHCMPUPOBAL 3HAHUE PYHKYUOHATIbHBIX 803MOMHC-
HOcmell, MePMUHOI02UU, OCHOBHBIX NIeMEHMO8, YMEeHUe NPUMEHAMb meopemuyecKue 3HaAHUs npu
8bINOIHeHUU npakmudeckux 3aoanutl. Cmyoenm 6e3 3ampyOHeHuti Omeemui Ha ce OONOHUMETb-
Hble gonpocwl. [Ipakmuueckas wacmos pabomol GbINOIHEHA NOJIHOCMbIO 6e3 HemoYHoCcmel U OUUOOK;

- 17-24 6annoe svicmasnsemcs cmyoeumy, eciu cmyoeHm packpoli 6 0CHOBHOM meopemuie-
CKUe 80NPOCyl, 0OHAKO OONYUeHbl HeMOYHOCMU 8 ONnpedeseHUU OCHOB8HLIX noHamuiu. Ilpu omeeme
Ha 0ONOJIHUMENbHbIE B0NPOCHL OONYUeHbl Heboabuiue Hemounocmu. Ilpu evinoiHenuu npakmuye-
cKoUl yacmu pabomsi OONYujeHvl HecyuecmeeHnvle OUUOKI,

- 10-16 bannios svicmaeisemcs cmyoeHmy, eciu npu omeeme HA mMeopemuyeckue 80npochl
CMYyO0eHmoMm OONYWeHO HeCKOIbKO CYUeCmE8EeHHbIX OUUDOOK 8 MONKOBAHUU OCHOBHBIX NOHAmMU. Jlo-
2UKA U NOIHOMA omeema cmpaoarom 3aMemublMU U3bAHAMU. 3aMemHbl npobebl 8 3HAHUU OCHOBHBIX
Memo0os. TeopemuuecKkue 80NPOCH 8 YEIOM U3LOHCEHbl OOCNAMOYHO, HO C NPONYCKAMU Mame pu-
ana. Umeromces npunyunuanvusvie oumuOKU 8 102uKe nocmpoenus omeema Ha gonpoc. CmyoeHm He
pewius 3a0ady uiu npu peuienuu 0onyujensvl epyovle ouuoKu;

- 0-10 6annoe evicmasnsemcs cmyoenmy, eciu OH OMKA3AICA OM OMEEMa Uil He CMo2 Omee-
MUums Ha 6ONPOCHL OUIema, Omeem Ha MmeopemuiecKie 0NPocyl C8UOEMenbCmeayem 0 HenOHUMAaHUU
U KpatiHe HeNnoJIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo0o8. OOHapy’cU8aemcs Omcymcmeue Hagol-
KO8 NPUMEHEHUs. MeopemuyecKux 3HAHULl npu 6bINOJIHeHUU npakmuyeckux 3adanui. Cmyoenm He
CcMO2 OMeemumy HU Ha 00UH OONOTHUMEIbHBLUL 80NPOC.

O0pa3upl 3a1aHMii 1JI TPYNIOBOI0 0Npoca (KOHTPOJIbHOI padoThl)
1. Vkaxxute BO3MOKHbIE 3HAUECHHS BECOB U OPOTa OJHOCIOWHOTO MEPCENTPOHA € ABYMsI BXO/IaMH,
peanu3yromiero Jornueckyro ¢pynkiuio OR.
2. BeiBeauTe IPOU3BOIHYIO AaKTUBAIIMOHHON (DYHKIIMH TUIEPOOTHIECKHA TAHTEHC Yepe3 camy
(GyHKIMIO




3. HeiipoH j moy4ua Ha BXOJ CUTHAI OT YEThIPEX JPYTHUX HEWPOHOB YPOBHU BO30YKICHUS, 3HAUEC-
HUS KOTOpBIX paBHbI -10, 20, 15, 4 u cooTBeTcTBYIOIME Beca cBsizeit paBuel 0.5, 0.8, -0.7 n -0.5 co-
OTBETCTBEHHO. BbluncinuTe curHai Ha BbIXOJE JaHHOTO HEMpPOHA B ciIydae eciu (PyHKIHs aKTUBa-
MY HEUPOHOB €CTh JIOTUCTUUYECKasi curmona (mapametp 0=0,5).

4. MO>XHO JT1 IPUMEHSAThH TayCCOBY (YHKIIMIO aKTHBAIUH [IPU METO1e 00y4eHHs 0OpaTHOTO pac-
MPOCTPAHEHUS OIHUOKHU?

5. BeimummTe MaTpuily BHEIIHUX CBSI3€U, €CJIM HEMPOHBI CBS3aHbl, KAK ITIOKa3aHO HA PUCYHKE

6. Jlaiite popMyITUPOBKY TEOPEMBI 00 YHUBEPCATBHON anmpoKcUMaIuu HeipoceTsmMu. Kakoit BbI-
BOJ U3 3TOH TE€OpEMbI HeJb3s clienarh?

7. B uem 3axirouaercs "oOyueHue 6e3 yuurens'"?

Onucanue memoouKu OYeHU8aHus1:

- «OTIMYHO» BBICTABIISIETCS CTYACHTY, eciu Oonee 90% 3anaHuil BBIOIHEHBI BEPHO.

- «Xopo1o» BBICTaBISETCS CTYIEHTY, eclii 6osee 75% 3aaHuii BBHITTOTHEHBI BEPHO.

- «Y10BJ1€TBOPUTEIbHO» BBICTABISIETCSA CTYACHTY, €CJIM Oojiee MOJIOBUHBI 3a/laHUi BBITOJHEHbI
BEPHO.

- «Hey/10BJIeTBOPUTEIBLHO)» BBICTABIISICTCS CTYJCHTY, €CJIM MEHEE TIOJIOBUHBI 33JaHHI BBHITIOTHEHBI
BEPHO.

3ananus 1Jist J1a0OpaToOPHBIX padoT

JlabopaTopHbie pabOThI MOCBSIIEHBI TPOTPAMMHOMN peaIM3allii Pa3THYHBIX HEHPOCETEBBIX
APXUTEKTYP U PEHICHHUIO C WX MIOMOIIBIO TPUKIAIHBIX 3a]1a4.

Jlabopamopuas paboma 1. [locmpoenue depesa pewienuti

Jyist cBoero BapuaHTa OMKCATh CTPYKTYPY UCXOIHBIX JTAHHBIX

-001I1e XapaKTePUCTHUKN MAacCUBA JIaHHBIX: IIPEIMETHAsE 00J1aCTh, KOJIMYESCTBO 3anuceit

-BXO/IHbIC TTAPAMETPBI: HA3BAHUSI U THIIBI

-BBIXOJTHOM KJIacc: HA3BaHHE U 3HAYCHHUS

[TpoBecTH cepHio IKCIICPUMEHTOB C MTOCTPOCHUEM U TECTUPOBAHUEM JICPCBHEB PEIICHHIMA

B kauecTBe BRIOOPKH B35Th U3BECTHYIO 0a3y IAHHBIX «IMACCAKUPHI TUTAHUKA» . CYTh 3aJ]a4H
COCTOUT B TOM, YTOOBI C IIOMOIIIBIO METO/I0B MAIIIMHHOTO 00YYEHUS TOCTPOUTH MOJICITb, KOTOPast
mporHas3upoBaina Obl criacercs yenoBek win HeT. K 3amade npunararorcs 2 daiina:



train.csv - Habop JaHHBIX HA OCHOBAaHUU KOTOPOTO OYJET CTPOUTHCS MOieib (00yUaroas
BBIOOpKA

test.csv - HaOop JaHHBIX JUIsl IPOBEPKU MOJEIN

Passengerld - uaentrdukaTop naccaxupa

Survival - mose B koTropoMm yka3zano craccs gyeaoBek(1) wiu uet (0)

Pclass - cogepxut coruaibHO-3KOHOMUYECKUN CTATYC:

BBICOKUH

CpenHUt

HHU3KWH

Name - ums maccaxupa

Sex - mox maccaxupa

Age - Bo3pacT

SibSp - coaepxuT HHGpOPMAIHIO O KOJUYECTBE POACTBEHHUKOB 2-T0 MOPSIKA (MYXK, XKEHa,
Opatbsi, CeTphl)

Parch - comepxut nH(poOpMaIHIO O KOJTUYECTBE POJCTBEHHHUKOB Ha 00pTy 1-T0 mopsaka
(MaThb, OTeIl, 1ETH)

Ticket - Homep Ounera

Fare - nena Ounera

Cabin - katota

Embarked - mopt nocaaku

C - Cherbourg

Q - Queenstown

S - SouthamptoT

Jlabopamopuas 2 Pacnosnasanue yugp c nomowvio nepcenmpona Posenbnamma.

Onucanne 3aga4. TpedyeTcs pacno3HaTh 4epHO-0enbie udpst oT 0 10 9, npencTaBiIeHHBIE

B BHJIC YEPHBIX KBaJAPATUKOB B TaOIUYKE 3 X5 KBaIpaTOB.

Kaxxnas undpa npencrasisier co00il Bcero naTHaaaTh KBaApaTUKOB, TP MUEM TOJIBKO JBYX BO3-
MO>KHBIX IIBETOB. 3a Oenblil kBajpaTHK oTBevaeT 0, a uepHbIi kBaapaTuK — 1. MoKHO nIpencTaBuTh
u(psl B BUAE [TOCIIEI0BATEIBHOCTH HYJIEH U €JUHUL]

0—111101101101111

1 —001001001001001

2—111001111100111

3 —111001111001111

4 —101101111001001

5—111100111001111

6 — 111100111101111

7 — 111001001001001

8 — 111101111101111

9—111101111001111

Heob6xoaumMo pa3paboTats mporpaMmy, SMyJIUPYOIIyto nepcentpon Pozenbnarra ¢ 15 Bxonamu u
OJIHMM BBIXOJIOM, ITO3BOJISIOLIETO pacro3HaTh o ofAHoH 1udpe. B kauecTBe nmpMuepa npuseaem
CJIeTKa UCKa)KEHHbIE BapUaHThl HUPPBI 5


https://neuralnet.info/wp-content/uploads/2017/08/4-training_set.png

111100111000111
111100010001111
111100011001111
110100111001111
110100111001011
111100101001111
Jlabopamopnas paboma 3. Oyenxa umoeos evloopos npezudenmos CILIA ¢ nomowvio HeupoHHbIX
cemetl

Onucanne 3a1aun. JlaHHas 3ajja4a 1aBHO ABJISIETCS] TECTOBOM MPH CO3/IaHUH HOBBIX MPO-
rpaMMHBIX peaIn3aluii HeUPOHHBIX ceTeil, 00yuaromuxcs ¢ yunreiaeM. Oka3piBaeTcst, 4TOObI OTBE-
TUTh, KTO cTaHeT npe3uaeHTom CILIA — kaHauaaT oT npassiield NapTHH WK KaHAUAAT OT OIIO3H-
MMOHHOW MapTUH, JOCTATOYHO 3HATh OTBETHI HAa HIKECIeayoupe 12 Bonpocos.

Pazymeercs, mpenmnonaraercs, 4To IpeIBHIOOPHBIC KOMIAHUH KaHIUAATOB OTPaOOTaHbI
T00pPOCOBECTHO U BCE YYACTHUKH CJIEIai BCE BO3MOYKHOE.

Bot 11 Bonpocsr:

1) IlpaBsimas naptus y Baactu 6osiee 1 cpoka?

2) [paBsmas naptus noayuuia 6omnsiue 50 % Ha mpouuibix BeIOOpax?

3) B roa BeIOOpOB Obli1a aKTUBHA TPEThs APTHS?

4) brina cepbe3Hasi KOHKYPEHIUS IPU BBIIBM)KEHUH KaHAUAATa OT MpaBsiiei naptun?
5) Kanauaat oT npassiieid mapTuu ObUT MPE3UACHTOM B IOl BBIOOPOB?

6) beut i1 To1 BEIOOPOB BpEMEHEM CI1aia WTH JIeTpeccun?

7) Bpu1 u pocT cpeaHero HaIMOHAIBHOT'O BAJIOBOTO MPOAYKTa HA ATy HaceneHus 6omnee 2,1%?
8) [Ipou3sBen u mpaBsImKi NPE3UACHT CYIIECTBEHHbIE H3MEHEHUS B MOJIUTUKE?

9) Bo Bpems mpaBiieHHs ObUIH CYIIECTBEHHBIE COL[UAIbHBIC BOJTHEHUS'?

10) AnMuHuCTpanus npassiiel napTid BUHOBHA B CEPbE3HOM OMOKe WM CKaHane?
11) Kannunat npassiiieil napTuu - HaMOHAJIBHBIN repoit?

12) Kanauaat onmo3uMOHHON MApTUHU - HAITMOHATBHBIN Tepoit?

JlanHble nipencTaBieHbl B ¢aitie lab3.txt.

TpebyeTcs mOCTPOUTH IPOrPAMMBI, PEAU3YIOLLYI0 MHOTOCIOWHBIN MepCenTpoH, IS Mpe-
CKa3aHHUS UTOTOB BHIOOPOB.

Jlabopamopuas paboma 4. Knacmepuzayus «upucos Quuiepay.

B 1936 rony P. ®umep npeioxuin MeTox JUCKPUMHHAHTHOTO aHAJIN3a, IPOUILITIOCTPUPO-
BaHHBIN UM Ha 0a3e JaHHBIX, T03Ke Ha3BaHHOW «upuckl Puniepay. Ito qanHbe 0 150 3x3emMIuIs-
pax upuca, no 50 3K3eMIIsApOB U3 TPEX BUIOB:

Wpuc merunucteiii (Iris setosa);

Upwuc pasnonsertnsiii (Iris versicolor);

Upwuc Buprunckuii (Iris virginica).

JI1st KasK0ro 3K3eMIUISIpa U3MEPSIIOTCS YEThIpe XapaKTePUCTUKHU:

x1 [IMHA YalleaIucTHKA |

X2 HIMpUHA YALIETUCTHKA;

X3 JJIMHA JICTEeCTKa,

x4 mMpuHa JIenecTka.

TpaauIMOHHBIM CTaJIO UCTIBITHIBATh HOBBIE METO Bl KJIACCU (PUKAIIMK U KJIaCTePU3AIUU Ha TaHHOU
BeIOOpKE. JlaHHbIe TpeicTaBicHbl B daiine lab4.txt.



TpebyeTcs mOCTpOUTH IPOrPaMMy, peaTH3yIONIYyI0 caMoopranusytomlytocs kapTy Koxonena. Ocy-
HIECTBUTH KJIACTEPU3ANHNIO OOBEKTOB U MHTEPIPETAIUIO PE3YIHTATOB.
Jlabopamopnas paboma 5. Cecmenmayus KiueHmos meieKkoMMyHUKAYUOHHOU KOMAAHUU C NOMO-
wwio camoopeanusyowuxcsa kapm Koxonena
Onucanue 3a1a4u. TeaIeKOMMYyHUKAIIMOHHAsI KOMITaHHS, IIPEIOCTaBISAIONIAs yCIyrd MOOHIb-
HOM CBSI3W, CTABUT Iepe]] COO0M 3a7auy CerMeHTAIlMi a00OHEHTCKOM 0a3bl IS YIy4IIECHUs MOJI0MKe-
HHA Ha PBIHKC.
JlaHHBIE 32 TIOCJIETHAE MECSIIBI TIPEACTABIISIIOT COO0M TabIUILy CO CIEAYIOIIUMH MOJISIMU:
- Bospact aboneHra;
- CpeHeMecsYHbIN pacxo;
- CpenHsist MpOAOJKUTETFHOCT PA3rOBOPA;
- KonmdecTBo 3BOHKOB JIHEM 32 MECSII;
- KonnuecTBO 3BOHKOB BEYEPOM 3a MECHIII;
- KonnuecTBO 3BOHKOB HOYBIO 32 MECHII,
- 3BOHKH B JIpyTHE TOPOAa;
- 3BOHKH B JIpyTUE CTPaHbL;
- JloJisi 3BOHKOB Ha CTallMOHApPHBIE TeIEe(POHBI;
- Komnuectso SMS B Mecsu;
OToOpaHbl TOJIBKO AKTUBHBIE A0OHEHTBI, KOTOPBIE PETrYJIIPHO MOJIb30BAIKUCH YCIyTraMu COTO-
BOM CBS3M 32 MOCJIEIHUI IEPUO.
HcxonHble naHHBIC TIpe/cTaBicHbl B ¢aitne lab4.txt
TpeOyeTcs moCTpOUTH MPOTrPaMMy, PEATU3YIOLIYI0 caMoopraHusyolryocs kapty KoxoneHna.
OcymecTBUTH KIIaCTEpHU3AIUI0 OOBEKTOB U MHTEPIIPETAINIO PE3YIIbTATOB.

Jlabopamopuas paboma 6. Oyenxa umozos 6bloopos npezudenmos CILIA ¢ nomowwio paduanvho-
OA3UCHBIX HEUPOHHBIX cemell

Onucanue 3agaun. Paborta coBnanaer ¢ mabopatoproii paboroit Ne 3, B oTimiane oT KOTOPOi
TpeOyeTcs MporpaMMHasl peain3aius Jpyroro THIa HEHPOHHOU CeTH — ¢ panaabHO-0a3UCHOM
dyHkmel aktuBanun. JlanHast 3a/1a4a TaBHO SIBISIETCS] TECTOBOM MPH CO3JJaHUH HOBBIX MPOTrpaMM-
HBIX peaju3aluii HBMPOHHBIX ceTeil, oOyyaromuxcs ¢ yuureaeM. Oka3bIBaeTcsi, YTOObI OTBETUTD,
kTo ctaHeT npe3unaeHToM CIIIA — kanauaat ot npaBsiiel napTuy WIK KaHIUAAT OT OMIO3UIIMOH-
HOM MapTHH, JOCTATOYHO 3HATh OTBETHI HA HIDKECIeytonme 12 Bompocos.

PazymeeTcs, mpenmoaraercsi, 4To MpeIBEIOOPHBIE KOMITAHUN KaHIUIaTOB OTPaOOTaHbI
00pPOCOBECTHO U BCE YYJACTHUKH CJIENIAIN BCE BO3MOYKHOE.
Bot a1 BOnIpoOCHI:
1) IIpaBsimas napTus y Biactu 6ojee 1 cpoka?
2) [paBsimas naptus noayunia 6oisie 50 % Ha mpouUIbIX BRIOOpax?
3) B rox BeIOOpOB Obl1a aKTUBHA TPEThS APTHS?
4) bouta cepbe3Has KOHKYPEHLIMS IPY BBIABMKEHUN KaHUAATa OT IpaBsiueil napTuu?
5) Kanauaar ot npassiieit naptuu ObUT IPE3UAECHTOM B I'0Jl BHIOOPOB?
6) beut v ro1 BEIOOPOB BpEMEHEM CI1aia WK JIeTpeccun?
7) Bbin 11 pocT cpeHero HaIlMOHAIBHOTO BAaJOBOT0 MPOAyKTa Ha Ayury HaceiaeHus 6onee 2,1%?
8) [Ipown3sBen a1 mpaBsIIUi MPE3UICHT CYIIECTBEHHbIC N3MEHEHUS B MOJUTUKE?
9) Bo BpeMs npaBiieHUs ObLIN CYIIECTBEHHBIC COIMAILHBIC BOJTHCHHS'?
10) AnMuHuCTpanys npassiield napTiyd BUHOBHA B CEPbE3HON OIIMOKE UK cKaHaase?
11) Kannunat npassieii mnapTuu - HaIMOHAJBHBIN Tepoii?
12) Kanaunat onmo3uIiMOHHON MapTHH - HAITMOHAIBHBIN TepOon?
Jlannbie npenctaBieHsl B (aiine lab3.txt.

TpeOyeTcs MOCTPOUTH MPOTPAMMBI, PEATH3YIOIIYI0 PAIHaIbHO -0a3UCHYI0 HEHPOHHYIO CETh,
JUTSI TIpeICKa3aHusl HTOTOB BBIOOPOB.
Jlabopamopuas paboma 7. Oyenxa 3¢hghexmuenocmu Maccos8oll paccoliku KIUeHmam ¢ NOMOubio

PaouanbHo-6a3UCHOLU HellpOHHOU cemu

Onucanue 3aaa4u.. Topropas koMnaHus, OCyIeCTBISIONIAs MPOIaKy TOBApOB, pacnojaraer

uHpOpManrel 0 CBOMX KIIMEHTaxX U UX NoKymnkax. Kommanus nposena pekiiaMHy1o pacchuiky 135-4



KJIMCHTaM M MOJIy4riia OTKINK B 14,5% ciayyaeB. HeoOXx01uMo OCTPOUTh MOJICTh OTKIIMKA H MIPO-
AQHATM3UPOBATH PE3YJBTATHI, C IEIbI0 MPEIIOKUTh CIIOCOOBI MUHUMAIIBHBIX H3JICPKEK HAa HOBBIC
PaCCBUIKH.

HmeroTcs 1aHHBIE O KIIMEHTaX, COACPIKAIIIE TAKKE CBEJCHUS KaK IT0JI, BO3PACT, CKOJIBKO JIeT
JIAaHHAs TIEPCOHA KIMEHT KOMITAHUH, CyMMapHasi CTOMMOCTh 3aKa30B KJIIMEHTA, 00Ilee YHCIIO TOKY-
oK, (akThl 0OpaIeHus B CIy)O0y HoaIepk Ku. Takke U3BECTHBI PACXO/Ibl HA OJIHY PACCBUIKY, H3-
JEP>KKH Ha 00CTyKMBAaHUE KITMEHTA, OKH1aeMasl BRIpydKa ¢ OJIHOTO 3aKa3a. JlaHHbIe TIpeICTaBICHBI
B (aiine lab7.txt.

TpebyeTcst MOCTPOUTH MPOrpaMMy, PEaTH3YIOIIYI0 paanaibHO-0a3iuCHYI0 HEHPOHHYIO CETh,
JUTS TIpeJICKa3aHus OTKIINKA PAaCChUTKH.

Jlabopamopuas paboma 8

TpeGyeTcs BBIMOIHUTH 3a/1aHUs 1a00paTOpHBIX paboT 2 — 7 (Ha BBIOOP), UCIIONB3YsI KaKyI0-HUOYIb
U3 HelipoceTeBbIX OuOMHOTEK Python

PI'P

PI'P npencrasisier co00il pa3paboTKy OTHOCUTENIBHO YHUBEPCAIBHOTO IPOrPAMMHOI0 IIPOJYKTA,
peanu3yoero Ty Wik HHYI0 HeHpOCeTeBYI0 apXUTeKTypy. B oTiauuune ot 1abopaTopHbIX pador,
OpPUEHTHPOBAHHBIX HA pelIeHNe KOHKPETHOM 3aj1auu, 3/1eCh JaHHbIE MOTYT OBITh JIFOOBIMU — IIPOU3-
BOJIBHOI'0 00beMa U pazMepHocTu. [IporpaMMHBII POIYKT 10JKEH 0071a/1aTh OJIHOLEHHBIM I'pa-
¢buueckuM UHTEpPeicoM, mpeycMaTpuBaTh BO3MOKHOCTh UTEHUS JaHHbIX U3 (paiina u 3anuch pe-
3yJbTaTOB B (hailsl, BEIOOp KOHKPETHBIX TapaMEeTPOB HEHPOHHBIX CETEl — HAaIlpUMEp YUCIIa CIIOEB,
HEHPOHOB B HUX, AKTUBALIMOHHBIX (DYHKIUH, 1ara oOy4eHus U T.I1.

Tecmuposanue
IIpumepnvie 6onpocul 0151 mMecmo8o20 KOHMPOJis
1. U3 Teopembl CTOyHA MOZKHO C1€J1ATh CJIeTYIOIIUI BHIBOI:
1. c mOMOIIIBIO ONIEpALIUY CYNEPIIO3ULIMH U JTMHEHHBIX KOMOMHALIMN U3 JTHOObIX HETMHEHHBIX JJ1e-
MEHTOB MOKHO HOJYUUTh JIt00YI0 GYHKIIMIO MHOTUX NEPEMEHHBIX C JII0001 3a/1aHHOI TOUHOCTHIO
2. MOKHO TOJYYUTh IPOU3BOJIbHYIO HEMPEPHIBHYIO (QYHKIIUI0O MHOTUX IIEPEMEHHBIX C TOMOIIBIO
oreparnyii CI0KEHHsI, YMHOKEHHS U CYTIEPIIO3UIIMN M3 HEMTPEPHIBHBIX (YHKIUH JBYX MEPEMEHHBIX
3. ¢ MOMOIIbI0 HEHPOHHOM CETH MOXKHO 33J1aTh TO0YI0 HETPEPHIBHYIO (QYHKIIHIO, C JIF000H, 3a/1aH-
HOHM TOYHOCTBIO
4. MO’KHO TIOJTYYUTh JIFO0YI0 HEMPEPHIBHYIO (QYHKIINIO MHOTHX MEPEMEHHBIX C TOMOUIbIO ONepanui
CJIOKEHUS, YMHOKEHUS U CYyNEepIO3UIIUU U3 HEPEPHIBHBIX (YHKIMI OJHOTO MEPEMEHHOTO
1. K kaaccy HeiipoceTeii, o0yuyawmuxcs "'c yuuresem' OTHOCATCS
a. MHOTI'OCJIOHHBIE NEPCENTPOHBI
3. kaptel Koxonena
B. paiNaJIbHO-0a3MCHBIE CeTH
r. ceTn Xonduiaga
a. nepcentponbl Po3endaara
BepHbIMHU OTBeTaMH SIBJISAIOTCSH:
l.a,B, 11
2.a,0,T
3.a,B, I
4. Bce OTBETBHI SIBJISIFOTCS] BEPHBIMU
4, MHOTO0C/I0iiHbIE MePCENTPOHBI OTHOCATCS
1. kK HeipoHHBIM oOy4aroremcs "0e3 yunrens"
2. K peKypEeHTHBIM HEPOHHBIM CETAM
3. K HelpOHHBIM ceTsIM 00yyatommest "¢ yuurtenem"
4. K HEeipOHHBIM CETSIM CMEIIaHHOM cTpaTeruu 00yueHus
5. C noMobI0 KIACCHYECKOT0 nepcentpoHa Po3end1aTa MOXKHO pelIuTh 32124y
a) JIMHEHOM perpeccuu
0) xiaaccupukanuu Aas Jornyeckoit pynknuii AND
B) KJaccupurkanum 1 jgorundeckoi pynkuun OR



r) JIMHEHHOTo pa3aejeHns IBYX KJIACCOB
BepHbIMHU 0TBEeTaAMH SIBJISIOTCS

1.0,B

2a,r

3.0,B,T

4. BCe OTBETHI SABJISIOTCS BEPHBIMU

Bcero npeayaraercs na tecta mo 25 BOIPOCOB B IEPBOM CEMECTPE U JIBa TecTa Mo 15 BOMpOCOB BO
BTOPOM CEMECTpE.

CamocrosiTesibHast padoTa
CamocTosTenbHas paboTa CTyACHTOB 3aKJII0YAETCs B IOJrOTOBKE K 3aHATHAM M BBIIIOJIHEHUN
3aUETHBIX 33/1aHUH C UCTIOJIb30BaHUEM PEKOMEHI0BAHHOMN yueOHO-METOIMUECKOH IUTEpaTyphl. B
KauecTBE JIONOJHUTENbHBIX 3aJJaHUI NpeAIaraloTcs cieayole TeEMbl JOKJIaJ0B UK pedepaToB:

1. [IpencraBneHre HEHPOHHBIX CETEH C TOMOIIbIO OPUEHTUPOBAHHBIX IpadoB

2. Anroputmbl M.A. Alizepmana u D.M. bpaBepmana oOy4eHuUs1 HEHPOHHBIX CETEH

3. Meton 1BOMCTBEHHOCTH O0y4€HHUsI HEMPOHHBIX ceTeil

4. Teopema 0 CXOqUMOCTH NEpCEnTpoOHa

S. Teopema 00 yauBepcanbHoi anmnpokcumanun. Pesyneratel G. Cybenko, K. Funahashi, K.
Hornik u ap.

6. YCcTONYNBOCTh HEHPOHHBIX CETEN

7. Teopema Kosepa o paznenumoctu 00pa3oB. BeIBOIbI M3 TEOpEMBI

8. PaguanbHo-06a3ucHble pyHkiuu. Teopema Muueninu

Q. VYHuBepcalibHas TeopemMa 00 anmpoKCUMALUU I pauaibHO-0a3UCHBIX HEMPOHHBIX ceTei
10.  Heiiponunamuueckoe nporpammupoBanue. Teopemsl JlsmyHoBa

11. Teopema Kosna-I'occOepra. Moaens Xonduina kak 4acTHBIN cirydaii Teopembl KosHa-
I'poccOepra

12.  PexyppeHTHbIe HEHPOHHBIE CETH, UMUTHPOBAHNE KOHECUYHBIX aBTOMATOB

13.  KoHcCTpyKTHBHBIE aJITOPUTMBI O0yU€HUs HEHPOHHBIX ceTei

14.  HeiipocereBble HEUETKHE CUCTEMBI

15.  AnmapaTHas peanusanusi HeHPOKOMITBIOTEPOB

16.  CamoopraHusyromuecss HBHpOHHBIE CETH, KOHTUTPOH U HEOKOTHUTPOH. ANITOPUTM 00yye-
HUSA

17.  Croxactuueckue MeTObl 00y4YEeHUsI HEHPOHHBIX CeTeH

18. HanexHoCcTh HEHPOHHBIX ceTel

19. BubnnoTeku MaMHHOTO 00y4eHMs IS si3bika Python (Ha BeIOOD)
20. AAropuUTMBI IOCTPOEHUS HEUETKUX JI€PEBbEB PEICHU I
21. AITOpuUTM «CITy4aiHbIN JIECH



5. YueOHO-MeTOAHYeCKOe U HH(POpPMALIMOHHOE 0O0ecTiedeHne TN CIMILTUHBI

5.1. IlepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JJUTEPATYPbI, HEOOXO0AUMO¥ 1JI51 OCBOE-

HHUA JTUCHUILIMHBI

OcHoBHas JiuTEpaTypa:

1. Koanwo, JLIL ITocTtpoenue cucteM MalmmHHOTO 00y4eHus Ha si3bike Python [DnekTpoHHbIi pe-
cypce] / JLIL. Koanbo, B. Pugapt. — Dnextpon. nan. — Mocksa : IMK Ilpecc, 2016. — 302 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/82818. — 3aru. ¢ sxpana.

2. . Tanymkun, A.W. HelipoHHble ceTH: OCHOBBI TEOPUH [ DINEKTPOHHBIN pecypc] : yuebd. mocodbne —
DnexTpoH. naH. — Mocksa : ['opsiuas nunus-Tenexom, 2012. — 496 c¢. — Pexum noctyna:
https://e.lanbook.com/book/5144. — 3arn. ¢ sxpaHa.
JlonoTHUTEeILHAS TUTEpPaTypa:

3. ExxoB, A.A. HelipOKOMITBIOTHHT U €ro MPUMEHEHHUs B SKOHOMUKe 1 OusHece / A.A. Exos, C.A.
[Iymckuii ; Hanmonanbaeiii OTKpeITHIA YHUBEpcuTeT "MHTYUT". - M. : UnTepHeT-YHUBEpCUTET
Nudpopmannonnsix Texnomnoruii, 2006. - 268 c. : ui. ; To xe [DnexTpoHHbIi pecypce]. - URL:
//biblioclub.ru/index.php?page=book&id=233761
4, bapckuii, A.b. BBenenue B HelipoHHBIE ceTH [ DNEKTPOHHBIN pecypc] : yuel. mocodue —
DnexTpoH. naH. — Mocksa : , 2016. — 358 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/100684. — 3ari. ¢ skpana.5. Pytkosckas, JI. Heliponnslie cetu, rete-
TUYECKHE aJITOPUTMBI U HeueTkue cucteMbl: Ilep.c monbek. . JI.PynuHckoro [DneKTpoHHBIN pe-
cypc] : yaeb. mocobue / JI. PytkoBckas, M. [lununbckuit, JI. PyTkoBCckuit. — DnekTpoH. gaH. —
Mockga : I'opsiuas nunus-Tenexom, 2013. — 384 ¢. — Pexum nocryna:
https://e.lanbook.com/book/11843. — 3ar. ¢ 3kpaHa..
5.2. Ilepeuenn pecypcoB MHGOPMAIHOHHO-TEJIeKOMMYHHUKALMOHHOM ceTH « MHTEepHEeT» M NMpo-
rPaMMHOro ofecneyeHusi, He00X0AMMBIX VISl OCBOCHHUS IMCUMILIMHBI, BK/II0O4Yas npodeccuo-
HaJIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

http://neuronus.com
https://basegroup.ru
Microsoft Office

Python 3 — cBoGOIHO pacnpocTpaHsIeMblii HHTEPIPETATOP A3bIKaA MpOrpaMmmupoBanus Python
PyCharm - CBoGogHO-pacripocTpaHsiemMast cpejia st pa3paboTKU MPOrpaMMHOT0 00eCIeUeHuUs

6.M3Tepl/la.]'lbl-10-TEXHI/I‘leCKaﬂ 6333, HeoOXoAMMan AJs OCYHIECTBJICHUSA 06pa30BaTeJ’lb-

HOT0 Ipouecca 1mo {uCumIiJInHe

1. Yueonan ayoumopusn
014 npoGedenus 3aHAmuIL
JIeKYUOHHO20 MUna: aynu-
topust Ne 511(dpusmar xop-
myc- y4eOHOe), ay AUTOPHUS
Ne 531(¢dpusmar kopmyc-
yuebHoE).

2. Yueonasn ayoumopus
013 npoGedeHus 3aHAMuIL
CEMUHAPCKO20 MUna:
ayauropus Ne 511 (dpuzmar
Kopiryc- yueoHoe), Ne 531
(dpusmar xopmyc- yueGHOE),
ayauropus Ne 522 (puzmar
KOpIyc- y4eOHoe).

Aynutopus Ne511
YueOHas MeOenb, J0CKa HACTEHHAs MeJIo-
Basi, MyJbTUMeHa npoexTop Mitsubishi
EX 320U 3D 2.4xkr., 5KpaH Ha IITaTUBE
Draper Diplomat (1:1) 84/84* 213*213
MW, KoMIIbIOTED B COCTaBE: CUCTEMHBII
610k DEPO 460MD/3-540/T500G/DVD-
RW, monurop 20".

Aynutopus Ne531
YueOHast Mebenb, I0CKa HACTEHHAs MEIo-
Basi, MyJlbTUMeAna-npoextop Sony VPL-
EX120, XGA, 2600 ANSI, 3,2 kr, noTo-
JIOYHOE KPEeTUIEHHE JUTS IPOEKTopa
(2101068302), nocka aynutop. JJA32.

YuraabHbli 3271 Ne2

1. Windows 8 Russian. Windows Pro-
fessional 8 Russian Upgrade. lorosop
Ne 104 ot 17.06.2013 r. JInnensuun Oec-
CpPOYHEIE.

2. Microsoft Office Standard 2013 Rus-
sian. Joroeop Ne 114 ot 12.11.2014 r.
Jlunensun 6eccpouHbIe.

3. Python 3 (yumiensus Python Software
Foundation License, ccBoGomoe mpo-
rpaMMHOE 00eCIIeueHue).



http://neuronus.com/
https://basegroup.ru/

3. Yueonan ayoumopus
01151 npoGedenus Zpynno-
6bIX U UHOUGUOYATILHBIX
KOHCYTbmayuii: ayauTopust
Ne 511 (pusmar xopryc-
yueOHoe), ayautopus No
531 (pusmar kopmyc- yueo-
HOE).

4. Yueonan ayoumopus
0131 MmeKyueco KOHmpoas u
npoMedcymouHol amme-
cmayuu: ayautopust Ne 511
(dbusmar koprmyc- yue6HOE),
aynutopus Ne 531 (dpusmar
KOpIIyC- yueOHOE)

5. lomewenusn ons camo-
CMosmenbHoll padomol:
YUTATHHBIHN 311 No2 (ms-
Mar KOpIIyc- y4eOHOE).

YuebHast Mmebernb, yaeOHO-HaTIISAHbIE TI0-
coOusl, CTeH TI0 MTOXKapHOI 0e30MacHOCTH,
MOHOOJIOKH CTallMOHApHBIE — § IIT, IPHH-
Tep — 1 mT., ckaep — | mT.

Aynutopus Ne522 (1abopaTopusi KOMIb-
I0TEPHOr0 MO/IeJIUPOBAHUSI)
YyebHast Mebelb, TOCKa, NEPCOHATbHBIN
kommeioTep Lenovo Think Centre A70z In-
tel Pentium E 5800, 320 Gb, 19" — 13 mr.,
kouaunmonep Lessar LS/LU-H24KB2.




®I'BOY BO «BAIIKMPCKUI TOCYJAPC TBEHHBII YHUBEPCUTET»
OAKVIIBTET MATEMATHUKU 1 UHOOPMAILIMOHHBIX TEXHOJIOT' N

COJIEPXKAHUE PABOYEM ITPOTPAMMBI

Jucuummmabl « MammHHOE 00yYeHHE U aHAJIU3 TAaHHBIX» Ha 7 CEMECT]

O4YHas

¢bopma obyueHus

Bua pa6oTsl

O0beM TUCIUILINHEI

OO01mast TpyA0eMKOCTh TUCIUTUTHHBI (3.€. / 9acoB) 3/108

Y4eOHBIX YacOB Ha KOHTAKTHYIO pabOTy C MPETo1aBaTesIeM:
JEKIHI 18
NPAKTUYECKUX/ CEMUHAPCKUX
71a00PaTOPHBIX 18
Apyrux (TpyIIoBasi, MHIAUBUIAyallbHAS KOHCYJIbTAIUS U UHBIC

BHJIBI YU4EOHO IeSITeIbHOCTH, MpelycMaTpUBaroiuye padboty o0yJaro-

nmxcs ¢ npenojasarenem) (PKP) 0,2
U3 HUX, IPElyCMOTPEHHBIE Ha BBIIIOJHEHHE KypCOBOi paboThI /

KYypPCOBOT'O IPOCKTA

Y4eOHBIX 4YacOB Ha CAaMOCTOATENIbHYIO paboTy obydatroumxcs (CP) 17,8

U3 HUX, IPElyCMOTPEHHBIE Ha BBIIIOJHEHHE KypCOBOi pabOThI /
KYpPCOBOTO IIPOEKTA

Y4eOHBIX 4acOB Ha TOJITOTOBKY K 3K3aMeHy/3a4eTy/auddepeHunpo-
BaHHOMY 3aueTy (KoHTpoJib)

®dopma(bl) KOHTPOJIS:
3auer / cemecTp




dopma U3yuEeHUsI MATEPUAJIOB: JIEKLIUH, IPAKTU-
YECKHE 3aHATHS, CCMUHAPCKUE 3aHATH, J1abopa-

3agaHus o camo-

®dopma TeKyIIEeTro KOH-
TPOJI yCIIEBAEMOCTH

No TeMa | CoepKAHHE TOpHBIC PaOOTHI, CAMOCTOSITENIbHAS padoTa U TPY- cTosTeNRHOM paboTe (KOJLITOKBUYMBI, KOH-
n/m JIOEMKOCTb (B "acax) TPOJIbHBIE pabOTHI, KOM-
CTYJEHTOB
MBIOTEPHBIE TECTHI U
T.IL.)
JIK [TP/CEM JIP CP
2 3 4 5 6 8 9
BBenenue B MammmHHOE 00y4eHHE. 2 7,8 [IpopaboTka nekuu- | ['pynmoBoit u HHIUBUIY-
Kiaccel cucteM MalmmHAOTO 00YyYEeHMSL. OHHOI'0 Marepuana, aJIbHBIN OIPOC, TECTUPO-
Anamm3 JAaHHBIX, OCHOBHBIC ITIOHATHUA U JINTCPATYPHBIX UCTOY- BaHUC
onpenenenus. OCHOBHBIE 3a7a4H, Me- HHUKOB.
TOAbI U AJITOPUTMBEIL.

2. | baitecoBckuii kimaccugpukaTop. JepeBbs 2 6 8 IIpopabotka nekuu- | I'pynnoBoil u uHAMBUIY-

PEIICHUIA. OHHOT'O Marepuaa, QIIBHBIN OIPOC, TECTUPO-
JTUTEpaTypHBIX UCTOY- | BaHHE, IabopaTopHas pa-
HHKOB, ITIOATOTOBKA K 6ota
nabopaTtopHoil paboTe

3. | Knacrepuzauus. Anroput™ K-cpeannx 2 8 [lpopaGotka nekuu- | I'pynmnoBoi u MuHAMBHLY-

U ero MOI[I/Iq)I/IKaI_II/II/I. OHHOTI'O MaT€puaja, AJTBLHBIN oIrpocC, TECTUPO-
JIUTEPaTyPHBIX UCTOY- BaHUE
HHUKOB

4. | Henapametpuueckas, TUHEHHAs U He- 2 8 IIpopaboTka nekiu- | ['pynmnoBoil u UHAUBUITY-

JINHEeUHasg perpeccus. MCTOI[ OIIOPHBIX OHHOT'O MaT¢cpuala, abHBIA OompocC, TCCTHUPO-
BEKTOPOB. JIUTCPATYPHBIX UCTOY- BaHHUC
HHKOB.

5. | MammnaHOoe o0O0yueHHE C TOMOIIBIO 2 8 [Ipopabotka nekuu- | ['pynmnoBoii u MHIUBUIY-
HEUpOHHBIX ceTeld. HCcKycCcTBEHHBIN OHHOTO MaTepuala, aJbHBIN OMPOC, TECTHPO-
HEUPOH, BOBMOKHOCTH U OTPaHUYCHUSI. JIUTEPATYPHBIX NCTOY- BaHUC
Wnen 00yueHus HEHPOHHBIX ceTeil. Ma- HHKOB.

TEMaTUYECKUE MOJIEIM HEUPOHHBIX Cce-
TEH.
6. OT UCKYCCTBEHHOTO HEMPOHA K Iep- 2 8 IMpopabotka nekuu- | I'pynmnoBoit u HHIUBHIY-

centpony Poszenbnarra. Teopema o
CXOJIMMOCTH TiepcenTpoHa. [Ipobiema

OHHOT'O MaT€puala,

aJBHBIN Onpoc, TECTUPO-
BaHUE




«HUcxmouaromero MJIN» (XOR).

JIUTEpaTypPHBIX UCTOY-
HUKOB.

OcHoBHBIE TeopeMbl HelpouHpopma- 2 8 IIpopabotka nekuu- | ['pynnoBoil u MHAUBUIY-
TUKU. TeopeMa KOHMOFOpOBa. TeopeMa OHHOT'O MaT€puala, aJTbHBIN OIIpoC, TCCTHUPO-
Croyna-Betiepmtpacca u e€ 06001ie- JUTEPATYPHBIX UCTOY- BaHHUE
HUE ISl HEHPOHHBIX CETEH. HHKOB.
MHuorocmnoiiHeni nepcenTpoH. OOmui 2 8 [Ipopabotka nexnu- | ['pynmoBoit m ”HAUBHIY-
MOJX0JT K O0y4YCHUIO HEUPOHHBIX CEeTel OHHOT'0O MaTepuania, aJIbHBINA OTIPOC, TECTUPO-
«C yuutenem». AIropuTM oOpaTHOTO JIATEPATyPHBIX NCTOY- BaHHUC
pacrnpocTpaHeH st ONIHOKH. HHKOB.
OOBEKTHO-OPUEHTUPOBAHHAS MOJEIIb U 2 12 8 [Ipopabotka nekuu- | I'pynmoBoit u HHAUBUITY-
OporpaMMHasi peau3alisi MHOTOCIIOM- OHHOTO Marepuana, QITBHBIN OTPOC, TECTUPO-
HOTO ICPCCIITPOHA JINTCPATYPHBIX UCTOY- BaHUC, na60paT0pHa$[ pa-
HUKOB. [ToAroToBKa K oora
nabopatopHoii paboTe
Bcero uacos: 18 18 71,8




®I'bOY BO «BAILIKMPCKUI I'OCYIAPCTBEHHBI YHUBEPCUTET»
®AKYJIbTET MATEMATUKU U UTHOOPMAILIMOHHBIX TEXHOJIOI Ui

COJIEP)KAHUE PABOYEM ITPOTPAMMBI

Juctumumnel « MammHHOE 00y4YeHHe U aHAIU3 TAHHBIX» Ha 8 cemecTp
OYHas

(bopma oOyueHus

Bua pa6oTsl O0BeM THCHUILINHEL
OO611ast TpyJ0EMKOCTh TUCIHUIUIMHBI (3.€. / 4acoB) 4/144
Y4eOHBIX 4acOB HAa KOHTAKTHYIO paboTy C MmpernojiaBaTesiem:
JIEKLIUHA 18
MPAKTHYECKUX/ CEMUHAPCKHUX
1a00paTOPHBIX 36

IpyTrux (TPYIIOBasi, HHIUBUyadbHasi KOHCYJIBTAIIUS U HHBIC
BHJIBI YU4€OHOI JESITebHOCTH, TpelycMaTpuBaroIye paboty o0ydaro-
nmxcs ¢ npenojapateneM) (OPKP) 1,7

U3 HUX, IPElyCMOTPEHHbBIE Ha BBIIIOJHEHUE KYpCOBOM paboThI /
KYPCOBOTO IpoeKTal

Y4eOHBIX 4aCOB Ha CaMOCTOSITENBHYIO paboTy oOyuatomuxcs (CP) 53,5

U3 HUX, IPeyCMOTPEHHbIE Ha BBIIIOJIHEHNE KypCOBOM paboThI /
KYPCOBOTO ITPOEKTa?

Y4eOHBIX YacoB Ha MOATrOTOBKY K dK3aMeHy/3aueTy/nuddepeHupo-
BaHHOMY 3aueTy (KoHtpoib) 34,8

®opma(bl) KOHTPOJIS:
Dk3ameH 8 cemecTp

! Konmaxmmuuix uacos — 2
2 Koauuecmeo 4acoe na camocmosmenvhyio pabonty yKaspleéaemcs Ha yeMompenue paspabomuuxa, Ho He donee 20
uacoe



dopMa n3ydeHHsI MATEPUAJIOB: JIEKLIUH, IPAKTUIECKHE
3aHATHUS, CEMUHAPCKUE 3aHATHS, J1abOpaTOpHbIE pa-

3agaHus 1o caMOCTO-

dopma TEeKyLIEro KOH-
TPOJI yCIIEBAEMOCTH

3‘(; Tema u conepxxanue GoTE1, camocToATeNEHAL P Cef:)Ta H TPY/IOSMKOCTS (B Ha- ATEeILHON paboTe (KOJTOKBUY MBI, KOH-
CTYyJAECHTOB TPOJBHBIE PaOOTHI, KOM-
MBIOTEPHBIE TECTHI U T.I1.)
JIK [TP/CEM JIP CpP
2 4 5 6 8 9
OOydeHHe HEHWPOHHBIX CETel 2 4 [IpopaboTka nekunon- | I'pynmoBoi ¥ HHIAMBHIY-
Ha OCHOBC ITPHUHIIUIIOB CaMOOP- HOro0 Marte€puana, JIHU- | g pbHBINA OIpoc, TECTUPO-
raHu3alnuy. 3agada KiIacTepu- TEPaTYPHBIX MCTOYHHU- | pamme
3a1uu KOB
2. 3Be3asl ['poccbepra. Cetn 2 4 IIpopaboTka nexunon- | I'pynmoBoi ¥ HHAWBUAIY-
KapThbl Koxonena. HOro Marte€puana, JIHU- | qipHBINA ompoc, TECTUPO-
TEpaTYPHBIX HCTOYHHU- | pamme
KOB
3. | CamoopraHu3youecs KapThl 2 4 [TpopaboTka NeKHoH- | [pynnoBoi ¥ WHIUBHIY-
Koxonena. Anroputmsr 00y- HOTO MaTepuala, JH- | afpHBI ONpOC, TECTHUPO-
YCHUS TEPATypPHBIX MCTOYHH- | panpe
KOB
4. | OObEeKTHO-OpUEHTHPOBAHHAS 2 6 4 [IpopaboTka neKuoH- | ['pynmoBoi ¥ WHIUBHIY-
MOJEJIb U IPOTpaMMHas pea- HOro Marcpuaia, JIM- | apHBIM ONPOC, TECTUPO-
JU3alus caMOOpPTraHU3y1o- TCPAaTYpHBIX MCTOYUHH- | pagpe
muxcs kapt Koxonena KOB
5. Hetiponnsie cetu ¢ paau- 2 4 [TpopaboTka neKuoH- | ['pyImoBOi ¥ WHIUBHIY-
aJIbHO-0a3UCHOM QyHKINEH HOTO MaTepuaja, JHU- | aupHBIA ONPOC, TECTUPO-
AKTHBAIIN TEPATyPHBIX MCTOYHH- | papia
KOB
6. | AaropuT™mBbl 00ydYeHHUS 2 6 4 [Ipopa6oTka nekuon- | I'pynmoBoil U WHIUBHITY-
HEHWPOHHBIX CETEH ¢ pagu- HOro Marepuaia, JIM- | apHBI OIpPOC, TECTHPO-
aNbHO-0a3uCHOM QyHKIUEH TCPAaTYPHBIX MCTOUHH- | paypre
AKTUBAIIUU KOB
7. Heiiponnsie cetu Xomndunaa. 2 4 [TpopaboTka neKuoH- | ['pynmoBoi ¥ WHIUBHIY-
[IpaBmiio 0b6yuenne Xebc6a HOTO MaTepuala, JH- | afgpHBIA OMpOC, TECTUPO-
TEPaTYPHBIX MCTOYHH- | papiia
KOB




8. 'enernueckue anropuTMbI U 2 4 [IpopaboTka JIEKITNOH- ['pynnoBoit U WMHIUBUAY-
ux HpHMeHCHI/ICKO6y‘ICHI/II-O HOro marepuana, JIHU- | qipbHBINA omnpoc, TECTUPO-
HEHPOHHBIX CeTel TEPATYPHBIX UCTOYHH- | gappe

KOB

9. | HeiipocereBbie OuOIMOTEKH 2 12 4 [TpopaboTka neKuoH- | ['pynmoBoOi ¥ WHIUBHIY-
JUIA sI3bIKa IIPOrpaMMHUpPOBa- HOTO MaTepuaya, JH- | anpHBIA OMpPOC, TECTHPO-
uust Python TEPaTyPHBIX MCTOYHH- | pampe

KOB

10. | PI'P 17,5 Brimonaenune pac-

4eTHO-TpauiecKon
paboThl
Bcero yacos: 18 36 53,5







