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1. IlosicHuTeIbHAA 3aNUCKA
1.1. Heab u 32124 JAUCHMILIIHHBI

Lenv oucyunaunvl: HOpMUPOBAHHE Y CTYACHTOB COBPEMEHHBIX MPEACTaBICHUH 00 MCKYCCTBEHHBIX
HEHPOHHBIX CEeTAX M HX NPUIOKEHHUSAX, a Takke 00 HMHTEUIEKTyaJlbHOM aHalMu3e JaHHBIX C
UCIOJIb30BAHUEM PEaNTbHBIX JAHHBIX M aKTyallbHBIX MPHUKJIAIHBIX 3a7a4.

3adauu oucyuniuHbl: MO3HAKOMHUTH CTYJEHTOB C COBPEMEHHBIMHM AJITOPUTMaMH U TEXHOJOTHUSMU
MaIIMHHOTO OOy4YeHUs M HUX TNPUIOKEHHEM IpH 00paboTke pa3HOpOAHON wuHoOpManuu B
COLIMOTEXHUYECKUX CHUCTEMaX, a TaKXKe pa3BUBaTh y CTYJIEHTOB MPAaKTUYECKHE HaBBIKU
MHTEJJICKTYaJIbHOTO aHaIN3a JaHHBIX M MHTEPIpPETAlMU Pe3yJbTaTOB MCCIETOBAHUS IS PEIICHUS
MPUKJIAAHBIX 3a]1a4.

1.2. IlepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHsI M0 JMCIHUILINHE, COOTHECEHHbIX ¢
HHAMKATOPAMH AOCTUKEHUS KOMIIETEHIM I

KoMmnerenuus NuaukaTopbl Pe3yabTaThl 00yyeHus1
(kom u KOMIIeTeHIU i

HaHMEHOBAHHE) (Ko ¥ HaMMEHOBAHHE)
OIIK-1. Criocoben | OIIK-1.1. Onpexnensier u | 3Hamb: OCHOBHBIC CTAaHIAPTHBIE THITHI TPHKIATHBIX
00001aTh U aHaJM3UPYET UCTOYHUKHU | 3a]]ad, pPellacMbIX MPH TOMOIIM HHTEIUIEKTYaJbHOTO
KPUTHYECKU poOJIEMHBIX CUTYallMil B | aHanyM3a JAaHHBIX M MAIIMHHOTO OOy4eHus —
OLIEHUBATH OMBIT U | SKCHEPUMEHTAIBHON 1 KinaccuuKanms, perpeccusi, KiacTepuzaluss U Hux
pe3yabTaThI HCCIIeI0BATENILCKON 0COOEHHOCTH,  METOJbl  OLICHHBAHUS  KauecTBa
HaYYHBIX JeSITENbHOCTH. MMOCTPOCHHBIX MOJIENEH, COBpEMEHHBIE OWOIMOTEKH
HCCIIEI0OBAHUI B U1 paboThI ¢ MOZAETISIMU, HEHPOHHBIE CETH
obJsacTu
MIPUKIIaTHON Ymems: pabGorath ¢ OonpmMMH 0OBEMaMH JaHHBIX,
MaTEeMaTHKH CTPYKTypHUpOBaTh  HX, COINIACHO  TpeOOBaHHSIM

3aKa3urnka, a TaKKe TIPOBOJWUTH aHAIW3 MOJeIeH
pa3IUYHBIX THUIIOB, IPUMEHSTH PA3IMYHBIE METOJIBI
aHaju3a JAHHBIX AJI PELICHUs NPUKIAAHBIX 3a7ad B
COIIMOTEXHUYECKNX CHCTeMax, pa3pabaTeiBaTh W
UCCIICIOBATh MAaTEMaTUYECKUE MOJENH OOBEKTOB,
CHCTEM, MPOIECCOB U TEXHOJIOTUH, MPETHAZHAYCHHBIX
U1 TOPOBEICHHS pacyeToB, aHalIW3a, MOJATCOTOBKHU
peuieHui, DNpPOBOAUTH HAYYHBIE HKCIEPHUMEHTHI,
OIICHUBATH PE3YyJIbTATHI UCCICTOBAHUIM

Braoems: HaBbIKAMH TIOCTAHOBKHM MPUKJIAIHBIX 33712
MAIIMHHOTO OO0y4eHHus, BbIOOpAa COOTBETCTBYIOIINX
METOJIOB JJI1 MX pEIICHWs, aHalu3a I0JyYEeHHBIX
PE3YNBTAaTOB, a TAK)KE HABBIKAMU ITOCTPOCHUS MOJENeH
¥ MOJU(HKAIMH CTaHAAPTHBIX METOJOB TPH PEHICHUH
MIPUKJIAIHBIX 337124

1.3. MecTO AUCHUILIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

Jucuunnmua «VICKycCTBEHHbIE HEHUPOHHBIE CETH M WHTEIUICKTYaJbHBI aHAIW3 JTaHHBIX)»
OTHOCHTCSI K 00513aTeIbHOM YacTu OJ10Ka TUCIUIUIMH y4eOHOTO IIaHa.

st ocBOEHUST TUCHIUIUIMHBI HEOOXOAMMBI 3HAHUSI, YMEHHS W BiIaJIeHUs, CHOPMHUPOBAHHBIE B
XOJ€ HW3YYEHMS CIEAYIOIMX AUCUUIUIMH W MPOXOXKACHUS NpakTUK: «MaremMarndeckue MeTOJbl
HCCIIEAOBAHNSI COIHMAIIBHBIX CHCTEM», «AHAIM3 JAHHBIX B COIUOTEXHHYSCKHX CHCTEMax,
«IHOCTpaHHBI  S3BIK B TOPOQECCHOHANBHONW  AesITenbHOCTH», «[IpHHIMIBI  TOCTpOSHUS



MaTEMaTUYECKUX MOJENIEH B COLMOTEXHUYECKMX CHUCTEMAaxX», «METOM0NOorusl HCCIeI0BaTENbCKON
NEeSATeNIbHOCTH M aKaJeMHU4yecKas KyJlbTypa», «MaremaTudyeckue MOJeNU B HCTOPUM HayKd U
TEeXHUKNY, YueOHas npaktuka (HayuHo-uccnenoBarenbckas padboTa).

B pesynbrate OCBOEHHS AUCHUIUIMHBI (OPMUPYIOTCS 3HAHMS, YMEHHMS U BIAJCHUS,
HEOOXO/MMBIE ISl M3YYEHHUS CIEAYIOMMX TUCHUIUIMH M MPOXOXKICHHS MpakTuk: «lIporpammHbIe
CpeACcTBa HAy4HOIO HccieqoBaHusy, «VHTemnekTyalbHble cuUcTeMbl», «COBpEMEHHBIE CHUCTEMBI
nporpamMMmupoBanus», IIponsBoacTeennas npaktuka (HayuHo-uccnenoBarenbckas padboTa).

2. CTpyKTYypa TUCHUNIMHBI
O61mas TpyJ0EMKOCTh JUCHIUTUIMHBI COCTABISAET 5 3.€., 180 akageMuuecKux 4yacos.

CTpyKTypa IMCUMNJIMHBI 1Ji51 04HOH (popMbI 00yUeHHust

O06beM nuCHUIIIMHBI B (OpME KOHTAKTHOW pPAabOThI OOYyYaromUXCs € TEeAarorudecKuMu
paboTHUKaMu ¥ (WJIK) JHUIIAMH, TPUBIEKAaEMBIMH K peanu3allid o0pa3oBaTeIbHOW MpPOTrpamMMbl HA
WHBIX YCIIOBUSIX, TIPY MIPOBEJICHUH YICOHBIX 3aHATHI:

Cemectp | Tun yueOHBIX 3aHATHIA KonmuecTBo
4acoB
3 Jlekuuu 16
3 IIpakTrueckue 3aHsATHS 34
Bcero: 50

O0beM TUCHUILTUHBL (MOTyJIs1) B (hOpME CaMOCTOSATENbHON pabOThl 00YYAIOIIMXCS COCTABISAET
130 akageMHUYECKHUX YacCOB.

CTpykTypa IMCUHMIJIMHBI 1JI51 3209HOH (popMBbI 00yUeHust

Ob6veM aucuumiIuHbl B (popMe KOHTAKTHOM paboThl 0OydYarOUIMXCS C MeJarorndecKuMu
paboTHUKaMU M (WIK) JUIAMH, TPUBJIEKAaEMbIMH K peaju3aluu 00pa3oBaTelIbHON MporpamMmbl Ha
UHBIX YCIOBHSIX, TP MIPOBEACHUHU YUEOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIHA KonunuecTBo
4acoB
3 Jlexuun 10
3 IIpakTHyeckue 3aHsITus 10
Bcero: 20

O6beM TuCIHILTHHEI (MOTYJIs) B (hOpMe CaMOCTOSATEIbHON PabOThl O0YUAOIINXCS COCTABIISIET
160 akageMHUUECKHUX YaCOB.

3. Conep:xaHue IMCUHUILIHHBI

Tema 1. OcHOBHBIE NOHATHS U 321a4¥ MAIIUHHOTO O0y4YeHMS.

CymHocTs W 1en MammHHOTO o0y4enus (machine learning). MHTemIeKTyanbHEI aHATN3
nanubix  (data mining). OOyueHue c¢ yuureneM u Oe3 yuurens. Tumbel 3amad: perpeccus,
k1accuuKaIms, OPOTHO3MPOBAHNE, PAHXKMPOBAHKE, MOHIXKEHHE pa3MepHocTd. IloctaHOBKa 3amay
o0yueHus 1o npeuegeHTam. Co0p U NOArOTOBKA AaHHBIX A aHanu3a. KadyectBo naHHbIX. OOBEKTH U
NpU3HAaKW. TUMBl IIKan: OWHapHBIE, HOMHHAJBHBIC, TIOPSIKOBBIE, KOJMYECTBEHHbIE. MeTOomb
pecamiuiMHra. OCHOBHBIE MOHSTHSA: MOJENb 3aBUCUMOCTH, METOJ 00yueHus,, (YHKIUS [OTEPb H

(YHKIMOHAT KauyecTBa, NPUHIINIT MUHUMHU3ALNN SMIMPUIECKOTO PUCcKa, 0000marmas crnocoOHOCTE.
OnenuBanue kadecTBa  Mmozeneil. Kommpomucc  Mexay  TOYHOCTBIO — MpEACKa3aHUH U



http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BD%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B0%D0%BD%D0%B6%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

UHTEPIPETUPYEMOCTbIO Mozenu. JIMHelHble Monenu perpeccud W Kiaccupukamuu. Metoj
HauMEHBIIMX KBaapaToB. llpumepsl mnpuKIaAHBIX 3a7ad4. MeToauKka HKCHEPUMEHTaIbHOIO
HCCIIEIOBaHMS M CPAaBHEHUS JITOPUTMOB Ha MOJZIEIBHBIX U PEAJIBHBIX JaHHBIX. KOHKYpCHI IO aHanu3y
naHHbIX. [lonuron anroputmoB kinaccudukam. Beioop COOTBETCTBYIONIETO 3aja4€ METO/1a PELICHHUS.
ITocTpoeHne mMozeneil B BBIUNCIUTENBHON cpesie R 1 ¢ momolipio si3bIka mporpammupoBanust Python.
YHuBepcanbHbIi HHTEpPEic JocTyna K GYHKIMSIM MAIIUHHOTO 00y4YeHHUs B MakeTe caret.

Tema 2. Perpeccus.

Ponb perpeccnoHHOro ananau3a rnpu MOCTPOSHUU CTPYKTYPHBIX MOJICNIEH U JIsl pelIeHus 3a/1a4
MpOrHo3upoBanus. JluHeitHas MoJenb MHOXECTBEHHOM perpeccud. OTOOp onTUMallbHOTO Habopa
IpCaAUKTOPOB JIMHEHHOM MOACIN. ITomaroBsie MECTOJBI C I[O6aBJI€HI/IeM 1 UCKIIFOYCHHUEM HC3aBHCUMBIX
nepeMeHHbIX. CpaBHEHHME TOCTPOEHHBIX MoOJeNel U OneHKa HMH()OPMATUBHOCTH MPEIUKTOPOB.
O6o6mennbie anauTuBHble Moaenu. GAM sl pelleHusi perpecCHOHHBIX 3anad. HenuueiHble
perpeccuonnbie Mozenu. IlomuHomuanbHas perpeccus. CryneHuaTble (DYHKIHMH, PErpecCUOHHbBIC
CIUIAMHEI. BI/IHapHaSI U MYJIbTHUHOMHUAJIbHASA JIOTUCTHYCCKAA PETPCCCHUsl. PCFYJISIpI/IL?»aHI/ISI, YaCTHBIC
HauMmensbime kBaapatsl 1 kKNN-perpeccus. [loctpoenue nepeBneB perpeccuu. I'peGHeBast perpeccusi.
Jlacco. [TocTpoeHue perpecCMOHHbBIX MOJICNIEN B BBIYMCIUTENBHOU cpene R.

Tema 3. Knaccupuxamus.

[ToctanoBka 3amau knaccudukanuu. Vcnonp3oBaHue JOTUCTUYECKON Perpeccuu Tl peleHus
3anad knaccudukanyu. OneHNBaHUE TAaPAMETPOB JIOTUCTUICCKONW MOJICTH. AHCAMOIH JIOTUCTHICCKHIX
Mozeneil. JIuHeWHBId W KBagpaTUYHBIA TUCKPUMHHAHTHBIN aHanu3. JlepeBbsi KiaccUpUKALUU.
MarmuHbl OMOPHBIX BEKTOPOB. METOJI TJIaBHBIX KOMIIOHEHT W €ro MPUMEHEHHE ISl TOHMKECHHS
pa3MepHOCTH M KiaccuuKauu mpu3HakoB. Meroasl kinactepusanuu. Kinacrepusamus no metony k-
cpennnx. Mepapxuueckas kmacrepusanus. Camoopranusytommuecs kaptel Koxonena. Ilporemypbr
cpaBHeHUs 3G (HEeKTUBHOCTH Mozenei kinaccudukammu. VMcnons3oBaHue si3pika MporpaMMupoBaHus R
JUTSI TIOCTPOCHHMSI M UCCIICTOBAHUS KJTacCU(DUKAIIHIA.

Tema 4. Pecamnivur.

I'enepanust ciay4aiiHbIX 11ceBIOBBIOOPOK. IToBTOpHBIE BBIOOPKH. MeETOA CKIaJHOTO HOXA.
[lapamerpuueckrie u HemapameTrpuueckue OyTcTpen-mnpouenypbl. MHTepBanbHOE OlIEHHBaHUE
napaMeTpoB MoJieNiel MpH MOMOIIM pecaMIuinHra. [IpoBepka cTaTHCTHYECKUX TMIIOTE3 U pa3paboTka
CTaTHUCTUYECKUX KPHUTEPHUEB HAa OCHOBE paHAOMHU3aluu U OyTtcrpen-mpouenyp. llepectaHoBouHble
TecThl. MccnenoBanue yCTOWYMBOCTH Mojeiel (pakTOpHOTo aHanM3a W TECTUPOBAHHE HAIEKHOCTH
Kiaccupukauuid mpu ToMolu pecamiuivHra. llepekpéctHas mpoBepka. Meton HpoBEepOYHON
BbIOOpKHU. [lepekpécTHas mpoBepka MO OTAEIbHBIM HaOIOACHUSAM. MHOrOKpaTHas NepekpécTHas
npoBepka. [lepekpécTHas nmpoBepka Nnpu peleHny 3a1ad Kiaccupukanuy. Peanusanus pecaMmiuivara
Ha s3BIKE IporpaMmupoBanus R.

Tema 5. OTO0p M peryasipuzanus JUHEHHBbIX MOJeJICH.

O10op ONTUMANBHOIO IOJAMHOXXECTBA IepeMeHHbIX. [lomaroBele MeTOIbl BKIIOUEHHS U
HCKJIIOYEHUS] HE3aBUCUMBIX NIEpeMEHHBIX. BriOop onTumanbHOi Mozenu. ITpuMeHeHne reHeTuueckux
QJITOPUTMOB U 0TOOpa nepeMeHHbIX. Metoabl cxkaTtus. I'peOHeBast perpeccus. Jlacco. Mertosl
CHW)KCHUS pa3MEpHOCTU. Perpeccus Ha TiaBHbIE KOMIIOHEHThI. MeETOJ 4YacCTHBIX HAUMEHBIIUX
KkBaJpaTroB. OcoOEHHOCTH PAabOTHI ¢ AAHHBIMU OosbLION pa3MepHOCTH. HaxokiaeHune onTUMaabHON
MOJIENIM IIPU TIOMOILIM METOJAOB IPOBEPOUYHOM BBHIOOPKHM U NEpeKpECTHOIN IpoBepku. Vcnonb3oBanue
A3bIKa IpOorpaMMupoBanust R u1st or6opa u peryssipuzalnuy JMHEHHBIX MOJETIEH.

Tema 6. [lepeBbsi penieHuii.

O030p MeETONOB, OCHOBAaHHBIX Ha JIepEeBbAX pemieHuid. [locTpoeHWEe W HCIOIB30BAHUE
pEerpeccHoOHHBIX nepeBbeB. [locTpoeHue U ucCHonb30BaHUE AepeBbeB kiaccupuxanuu. CpaBHEHHE


http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D0%BE%D0%BD_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8

JIepEBbEB C JTUHEHHBIMU MoJeAMU. [IpermyInecTBa U HEJOCTAaTKH JIEPEBbEB pEIICHUNA. AHcaMOIu
Mozaeneil. Komnozunuu anroputmoB. barrunr, ciyyaiiHeiii gec, 0ycTuHT. ByCTHHT epeBbeB perieHni.
Peanusanus MeTo10B, OCHOBAaHHBIX Ha JCPEBbAX PELICHUN, B BBIYMCIUTEILHOM cpene R.

Tema 7. MalIuHbI OIOPHBIX BEKTOPOB.

Knaccudukanus ¢ wucnonp3oBaHueM Trumnepriockoctu. Kiaccupukatop ¢ MakCUMalbHBIM
3a3opoM. IlocTpoenue xiaccupukaropa ¢ MakCUMalbHBIM 3a30poM. Ciydaill, korza pasiesnsroias
TUIIEPILIOCKOCTh HE cyluecTByeT. OOmMe npeacTaBieHus 0 KIacCU(PUKATOpax Ha OMOPHBIX BEKTOPAX.
Knaccudukanusi ¢ ucronp30BaHUEM HEIMHEHHBIX PELIaroIInX I'paHuIl. MalliuHa OMOPHBIX BEKTOPOB.
[Ipumep aHanmu3a JaHHBIX IO HAPYLIEHUIO cepAeYHON (QyHKUMHU. MaluHbl ONOPHBIX BEKTOPOB AJIS
CllydaeB C HECKOJIBKMUMHM Kilaccamu. Kiaccugpukanus tuma «oauH npoTuB ogHoro». Kiaccudukarms
TUNA «OJIUH IPOTUB Bcex». CBA3b ¢ JIOTUCTUYECKON perpeccueil. Peanuszanus xiaccupukaTopoB Ha
sI3bIKE ITporpammupoBanus R.

Tema 8. UckyccTBeHHBbIe HelipOHHBIE CETH.

buonornueckuit  mpororun. PopMaNbHBIM  HEUPOH. BO3MOXKHOCTM  MHOTOCIOMHOIO
nepcentpona. Knaccudukanus nelipoHHbix cereil. IloporoBeie ¢ynkumu. OOydeHue HEHMPOHHBIX
cereii. Ceru mpsmoro pacnpoctpaHenus. Teopema KoamoropoBa. AJroputM 00OpaTHOTO
pactipoctpaneHus omnoOku. CeTn paananbHO-0a3ucHbIX (yHKImiA. OOyuenue 6e3 yuurens. [IpaBuino
Xeb606a. Cetu Koxonena. PexyppentHslie HelipoHHble ceTu. Cetn Xondunna. AccounaTUBHAS MAMSATh.
Teopust aganTuBHOrO pe3oHaHca. O(QexTuBHbIE HEHpoHHBbIE ceTu.  OnTuUMM3anMs Mpolecca
ob0yuenus. Kputepun >pdextuBHOCTH HEHPOHHBIX ceTeil. KOHCTpyKTHBHBIN MOAX0M K HMOCTPOECHHUIO
HelpoHHBIX cereil. bunapHbie anropuTMbl. J[peBoBHIHBIE HEHPOHHBIE ceTH. AnroputMbl Monoplan,
NetLines u NetSphere. Meron nuHamuueckoro ao6asieHus y3noB. KackagHas koppensuus u ee
MoU(UKAIIMHA. DBOJIIOLMUOHHBIA CHOCO0 CO3MaHHMs HEHPOHHBIX ceTel. | eHeTHdeckue alrOpHUTMBL
Paznuunble moaxonsl K KOOMPOBAaHUIO HEWpOHHBIX ceteil. IIpsmoe komuposanue. Ilopoxparomee
konupoBaHue. Iloaxompl K MOCTPOCHHIO HEUPOHHBIX ceTed. MeTol MOHHMTOPHMHIa JHUHAMUKH
U3MEHEeHHs OIIMOKH. DBOJIIOLMOHHOE HAaKOIJIEHHWEe Mpu3HakoB. OpraHu3anus MOUCKA apXUTEKTYpHI.
HckyccTBeHHBbIE HEHPOHHBIE CETH Ha s3bIKAaX MporpammupoBanus R u Python.

4. O0pa3oBaTebHbIC TEXHOJIOTHH

Jl5is ipoBeIeHUs 3aHAMULL TeKYUOHHO20 muna 1o AUCIUILTUHE MPUMEHSIOTCS TaKue 00pa3oBaTeIbHbIe
TEXHOJIOTMM KakK JIeKUHUSA-BU3yalIu3alusl C NPUMEHEHHEM ClIaiif-NpoeKTopa, JEKUus ¢ pa3dopom
KOHKPETHBIX CUTYyAIlUii, MpoOIeMHas JeKIusI.

JInist IpOBEACHUST NpAKmMu4ecKux 3ansmuil UCTIONB3YIOTCS TaKue 00pa3oBaTeIbHBIE TEXHOJIOTHU KaK:
pelleHre TUIOBBIX 3a/1a4 JIJIs 3aKperuieHus: U OpMUPOBAHUS 3HAHUHN, YMEHUH, HABBIKOB.

B pamkax camocmosmenvnou pabomsi CTyA€HTOB HPOBOAMUTCS KOHCYJIBTHUPOBAaHHE M IpPOBEpPKa
JOMAITHUX 33JJaHUI OCPEICTBOM SJIEKTPOHHOM MOYTHI.

B mepwony BpeMEHHOTO TPUOCTAHOBJICHMSI TOCEIICHUsS OOYYalOIIUMUCA TOMEIIEHUH W
tepputopuu PI'TY st oprannsamnuu yaeOHOTO TIporiecca ¢ MPUMEHEHUEM dJICKTPOHHOTO O0ydYeHUs U
JTUCTAHIIMOHHBIX ~ O0pa30BaTENbHBIX TEXHOJIOTUH MOTYT OBITh HCIIOJIB30BAHBI  CIIEAYIOIINE
00pa3oBaTebHbIE TEXHOJOTHU:

— BUJICO-JIEKIUU;

— OHJIAMH-JIEKIIUU B PEKHUME PEATbHOTO BPEMEHMU;

— DIIEKTPOHHBIE YUEOHUKH, YUeOHbIE TOCOOUS, HAYYHbIE U3JaHUS B AJIEKTPOHHOM BUJE U TOCTYII
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIILHBIM pecypcam;

— CHUCTEMBI J1JI51 AJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTallu! C UCMOJIb30BAHUEM TEJIEKOMMYHUKAIIMOHHBIX CPEICTB.



5. OneHka nJIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHs

5.1 CucreMa oleHUBAHUA

®opma KOHTPOJIS Makc. KOJIH4ecTBO 6aJJI0B
3a oxHy padoty Bcero
Texymuii KOHTPOJIb:
- onpoc 2 baa 10 6amioB
- TECTUPOBAHUE 10 6ammoB 10 6ammoB
- pacuéTHo-Tpadmueckas padbora 10 Gamnos 30 6aymmoB
- JOKJan 10 6ayoB 10 6amnos

HpOMe)KYTO‘IHaSI aTTecranusd - SK3aMCH

- OTBETHI Ha BOMPOCHI OMiIeTa 20 6amnoB
- ITOTOBasi KOHTPOJIbHAS paboTa 20 6anoB
HToro 3a cemecTp 100 6amioB

[TonmyuyeHHBIN COBOKYIHBIN PE3YIbTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OLICHOK U B IIKAILY
onieHOK EBpomeiickoii cuctembl iepeHoca u HakorieHus kpenutos (European Credit Transfer System;
naiee — ECTS) B COOTBETCTBUM ¢ TaOJIUTICH:

100-6amnbHast TpajionHas mKaa IIkama
[IKaia ECTS
95 -100 A

23 04 OTJINYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 — 67 D

50_55 YIOBIECTBOPUTEIIHHO E

20-49 FX

0-19 HEYIOBJICTBOPUTEIHLHO HE 3a4YTE€HO F

5.2 Kpurtepum BbICTABJIEHUS OLIEHKH IO JUCIUIJIMHE

Bamabl/ | Ouenka mo Kpurepuu oueHKH pe3yJbTaToB 00yUYeHHs 10 TUCHUTIIIHHE

HIkana | gucHUIIHHE
ECTS

100-83/ OTJINYHO BricTaBisieTcss 00y4aromeMycsi, €CJIi OH TIyOOKO M MIPOYHO YCBOWII TEOPETUUCCKUH U
AB MPAaKTUYECKUN MaTepHall, MOXET NPO/IEMOHCTPHPOBATH 3TO Ha 3AHATHAX U B X011€
NIPOMEKYTOYHOM aTTECTALIMH.

OOyuaronuicst ICUEPIBIBAIOIE U JIOTHYECKH CTPOMHO U3NaraeT y4eOHbIi MaTepual,
YMEET YBS3bIBATH TEOPUIO C IPAKTUKOMN, CIIPABIISETCS C PELICHUEM 3aa4
po¢eCCHOHATBHOI HaNIPaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, TIPAaBHUIIBHO
000CHOBBIBACT MPHUHSATHIC PEIICHUS.

CB0OOOIHO OpHEHTHPYETCS B yUeOHOH 1 Tpo(ecCHOHANBEHOM JIUTEpaType.

O1ieHKa 110 JUCIMIUIMHE BBICTABILIFOTCS 00yYaroneMycst ¢ y4€ToM pe3ysIbTaToB
TeKyIled U IPOMEXKYTOUHON aTTeCTallUH.

KomrieTeH1mu, 3akperui€HHbIe 3a TUCLHUILTMHON, ChOPMUPOBAHBI HA YPOBHE —
«BBICOKHIY.

82-68/ XOPOIIIO BricTaBisiercss 00y4aromeMycsi, €CIi OH 3HAeT TEOPETUICCKUHN U MPaKTHISCKUH

C MaTepHall, TPaMOTHO U TI0 CYIIECTBY M3JIaraeT ero Ha 3aHATHAX U B XOJIe
MIPOMEXKYTOYHOM aTTeCTalluH, HE JOIMYCKasl CYyIECTBEHHBIX HETOUHOCTEM.
OO0yyJarouiics IPaBUIIBHO MTPUMEHSET TEOPETUICCKUE TTONIOKEHIS TP PEIICHUN
MPAKTUYCCKUX 3a]1a4 PO ECCUOHATBHOM HANIPABICHHOCTH PAa3HOTO YPOBHS
CJI0)KHOCTH, BIIaJICCT HEOOXOAUMBIMH JIJISl 3TOT'O HABBIKAMH U PUEMAMU.
JlocTaToYHO XOPOIIO OPUEHTUPYETCS B YUeOHOW 1 npodeccroHansHOM auTeparype.
OI11eHKa 10 JUCHHUIUIMHE BBICTABIISIIOTCS 00yYaIoIIeMycs ¢ YIETOM Pe3yJIbTaToB




Bamabl/ | Ouenka mo Kpurepuu oueHKH pe3yJbTaToB 00yUYeHUs 10 TUCHUTIIIHHE

HIkana | gucHUIIHHE
ECTS

TeKyIled U NPOMEXKYTOUHON aTTeCTallUH.

Komrmetennmu, 3akperui€HHbIE 3a TUCIUILTMHON, c(h)OPMUPOBAHBI HA YPOBHE —

«XOPOILUIN.

67-50/ YJIOBJIETBO- BeicraBinsiercs: o0y4aroiieMycsi, €Clid OH 3HaeT Ha 0a30BOM YPOBHE TEOPETUUYECKHUI U

D,E PHTEIBHO TPaKTHIECKHH MaTepHal, 0MyCKAET OTACIBHEIE OIIMOKY IIPH €TO M3JI0KECHUH Ha
3aHATHUAX U B XOZ€ MTPOMEKYTOUHON aTTECTALNN.

OOyuaronuics: NCIBITHIBACT ONPE/CAEHHBIC 3aTPy THEHHS B IPHMEHEHUH

TEOPETHUYECKUX MOJOKEHUH NPH PEIICHUH NPAKTUYECKHX 3aa4 MpoecCHOHATBHON

HAIpPaBJICHHOCTH CTAHJIAPTHOTO YPOBHSI CIIOKHOCTH, BJIaJICET HEOOXOAMMBIMH IS

9TOro 6a30BBIMH HABBIKAMH U IIPHEMAMHU.

JleMOHCTpHpyeT A0CTaTOYHBIN YPOBEHb 3HAHUS YU€OHOM TUTEpaTyphl IO JUCHUIUINHE.

O1ieHKa [0 JUCIMIUIMHE BBICTABILIFOTCS 00y4aromeMycst ¢ y4€ToM pe3yJIbTaToB

TEKYLIEN U POMEXYTOUHOM aTTECTaIUH.

Komnerenmun, 3aKperui€HHbIE 3a TUCIUTDINHOMN, COPMHUPOBAHEI HA YPOBHE —

«IOCTATOYHBIIY.

49-0/ HEYJIOBJICT- BeicraBnsiercst oOyuaroieMycsi, €ClId OH He 3HaeT Ha 0a30BOM ypOBHE TEOPETHUECKUI

W MPAaKTUYECKUI MaTepHall, HOIyCcKaeT rpyOble OMMOKH ITPH €To M3JI0KEHUH Ha

3aHATHAX U B XOZ€ MPOMEKYTOUHON aTTeCTalUH.

OOyuaronuiicst UCIBITBIBAET CEPHE3HBIC 3aTPYAHEHNS B IPUMEHEHNH TEOPETHUECKUX

MOJIOKEHHUH TIPH PEIICHUN TPAKTUYECKHX 33124 MPO(heCCUOHATIBHON HAMPaBICHHOCTH

CTaHAAPTHOTO YPOBHS CI0KHOCTH, HE BJIa/IeCT HEOOXOAMMBIMHU /IS TOTO HABBIKAMH 1

npuéMamH.

JleMoHCTpHpYeT (hparMeHTapHbIE 3HaHHsI y4eOHOI IUTepaTypsl 10 JUCIUILIHHE.

Or1ieHKa M0 JUCIUIUIMHE BBICTABILIFOTCS 00ydaronieMycst ¢ y4EToM pe3yIbTaToB

TEKYLIEH U IPOMEKYTOUHOH aTTECTaLUMU.

KomnereH1uu Ha ypoBHE «JIOCTaTOYHBINY, 3aKpEIIEHHBIE 3a TUCIUIUIMHON, He

chopMHpOBaHBI.

F,FX BOPUTEIBHO

5.3 OwneHouHble cpeacTBa (MaTepHaybl) ISl TeKyIero KOHTPOJISI YyCIeBaeMOCTH,
IIpOMe)KyTO‘lHOﬁ arrecralnumu oﬁyqaloumxc;l 0 JMCHHUIIJIMHE

Tekymmii KOHTPOJIb

Ilpumepnuie 3a0anun ona pacuémuo-cpaguueckoit pabomor Nel
no meme «Pecamnnunzy:
BAPHUAHT 1

33,[[8.‘-11/1 U3 KHUTU:

Jxeiime I'., Yurron /1., Xactu T., Tubmupanu P. BBenenue B craTuctTiuueckoe o0yueHue ¢
npumepamu Ha sa3bike R. Ilep. ¢ anrn. C. 3. Macrtunkoro. — M.: JIMK Ilpecc, 2016. - 450 c. (ocHOBHas
JaUTEepaTypa):

nasa 5 ctp. 215-220 NeNe 5 (b, d), 6 (b, d), 7 (b, d), 8 (b, ¢), 9 (b, d).

Ilpumepnuie 3a0anun ona pacuémuo-zpagpuueckoii pavomur Ne2
no meme «/[epeevsa pewtenuiin:
BAPHUAHT 1

33)18.‘-11/1 U3 KHUT'U:

Ixeiime I., Yurron /1., Xactu T., Tubmmupanu P. BBenenue B craTucTuaeckoe o0ydeHue ¢
npumepamu Ha s3bike R. Ilep. ¢ anri. C. D. Mactunkoro. — M.: JIMK Ilpecc, 2016. - 450 c. (ocHOBHas
JUTEpaTypa):

I'maBa 8 ctp. 359-363 NeNe 7, 8 (b, d), 9 (b, d), 10 (b, d), 11 (b), 12.
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Ilpumepnuie 3a0anun ona pacuémno-zpaguuecxkoii paoomur Ne3
no meme «MawiuHnsl ONOPHBIX BEKMOPOB):
BAPUAHT 1

3agaun U3 KHUTH:

Jlxeitmce I'., Yutron [l., Xactu T., Tubmmpanu P. Begenue B ctaTucTuyeckoe o0y4eHHE ¢
npumepamu Ha s3bike R. Ilep. ¢ anri. C. 3. Macrtuukoro. — M.: JIMK Ilpecc, 2016. - 450 c. (ocHOBHas
JUTEpaTypa):

I'maBa 9 ctp. 397-401 NeNe 4, 5 (b, d, 1), 6 (b, ¢), 7 (b, d), 8 (b, d, f, h).

Ilpumepnuie 3a0anusn 0na mecmuposanus
no meme «McKkyccmeeHnHbvle HellpOHHbIE CEMU»):

33,[[8.HI/I$I N3 MaCCOBOI'O OTKPBITOT'O OHJaMH Kypca:

Heiiponnsre cern. Yuebusblil Kypce Ha moprase Stepik.org. - Peskum mocryna:_https://stepik.org/401
3ananue 1. Paznen 2.2 [lepuentpon Step 3

3amanwme 2. Paznen 2.3 Ilepuentpon: obydyenue Step 3

3ananue 3. Paznen 2.4 bonblie uckyccTBeHHbIX HelipoHoB! Step 10

3aganue 4. Pazgen 2.5 I'paguentHsiil cnyck Step 3

3aganue 5. Paznen 2.5 ['paguentHslil ciyck Step 6

3aganue 6. Pazaen 2.5 I'paguentHsiil cnyck Step 15

3aganue 7. Paznen 3.1 Muorocioiinbsiii nepuentpon Step S

3anmanwme 8. Paznmen 3.2 AnroputM oOpaTHOTO pacipocTpaHeHus OmMOKu Step 2
3amanue 9. Paznen 3.2 Anroputm oOpatHOro pacnpocTpaHenus ouroku Step 11
3amanwue 10. Paznen 3.4 IleneBbie pynkuun Step 6

XN

10.

11

Ilpumepnovie memot 00K1a006
Pa3paboTka HCKYCCTBEHHBIX HEHPOHHBIX CETEH JIJIst UCCIIEAOBAHUS TICUXOJIOTHIECKOTO
MOPTpETa JIUYHOCTH.
CpaBHUTEIIBHOE HCCIIET0BaHUE MATH(PAKTOPHON MOACTU JIMYHOCTH JIJISl POCCUHCKUX U
aMEPUKAHCKUX PECIIOHAEHTOB MPH MOMOIIY MHOTOMEPHBIX CTATUCTHYECKUX METOJOB U
YUCJICHHOTO peCaMILIMHTA.
[TocTpoeHue u nccneaoBaHUE PErPECCUOHHBIX MOJIEIEH JJI IPOTHO3UPOBAHUS ITOKA3aTENel
HAJICKHOCTH IICUXOMETPUUECKUX aTIIACOB.
3axonsb! Lunda 17151 MacCOBBIX OTKPBITHIX OHJIAMH KyPCOB.
[Tpumenenne ancamOIIel perpecCHOHHBIX MOCIICH.
[IpuMeHeHnne ancamOJIel TOTUCTUICCKUX MOJICIIEH.
HckyccTBeHHBIE HEMPOHHBIE CETH KaK CPEACTBO MPOBEPKU CTATUCTUYECKUX THIIOTE3.
Pa3paboTka cTaTUCTHUECKUX KPUTEPUEB C PETYIUPYyEMON MOIITHOCTHIO, OCHOBAHHBIX Ha
YUCJICHHOM PECaMILIMHTE.
CpaBHUTENIBHOE UCCIIET0BAHNE MOLIHOCTH HEKOTOPBIX CTATUCTUYECKUX KPUTEPUEB IIPU
MOMOIIIH YUCIECHHOTO PECAMILIUHTA.
Kputuka coBpeMEHHONW METOAOJIOTMM MPOBEPKH CTATUCTHYECKUX THUIOTE3 WU YCUJICHHUE
CTATUCTUYECKOTO BBIBOJA MPHU MTOMOIIX YUCICHHOTO PECaMILIMHTA.

. AHanM3 TEKCTOB HA €CTECTBEHHOM S3bIKE B cucTeMe R.
12.
13.
14.
15.
16.
17.

PecamiumiHr u ero peasmsanus B BBIYUCIUTENIBHOU cpene R.

ByrtcTpen-onenku napameTpoB MOJIEIEH U X CBOWCTBA.

CraTucTrueckoe MOJEINPOBAHHUE B BHIYMCIUTENBHOM cpene R.

OKCIEpUMEHTAIBHOE UCCIIEN0BAHNE MOLTHOCTU HEKOTOPBIX CTATUCTUYECKUX KPUTEPUEB.
HccnenoBanue CTaTUCTHUECKON yCTOMYMBOCTH MATU(HAKTOPHON MOAETH JTNYHOCTH.
CratucTryeckne MeTo bl IOCTPOCHMSI HOBBIX IICUXOMETPUYECKUX LIKAJ.


https://stepik.org/401

18

19
20

10.

11

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
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. CTPYKTypHOC MOJCIUPOBAHUC TICHUXOJIOTHMYCCKOI0 MNOpTpeTa JIMYHOCTH C TOMOIIBKO TECTa

NEO PI-R.

. HpI/IMeHeHI/Ie KOMHUTCTOB HCKYCCTBCHHBIX HeﬁpOHHLIX CETeH.
. XapaKTepI/ICTI/IKI/I KadyeCTBa JaTYUKOB HC@B)IOCJ'Iy‘IElﬁHHX YHUCCII.

Ilpumepnwie éonpocwt 01s onpoca cm. n.9.1 [lnanel npakmuyeckux 3aHAmull, KOHMpPOIbHbLE
80NpPOCHI

IIpomeskyTouHnas arrectanus (3K3aMeH)
Konmponwvusie 6onpocwt no oucyuniune:

[TocranoBka 3amad o0yueHus o npeueaeHtam. COop 1 MoAroToBKa JaHHBIX s aHanu3a. Ka-
YeCTBO JIaHHBIX.

OcHOBHbIE IOHATHUS MAIIMHHOTO O0YUYEHUS: MOJIEb 3aBUCUMOCTHU, METO 00yUeHUs, QYHKINS
noTepb ¥ PyHKIIMOHAN KauyecTBa, MIPUHIINI MUHUMU3AIMYA SMIUPUYECKOTO PUCKA,
00o01aronias cnocoOHOCTb.

JIuHelHbIe MOJIETN perpeccuu U Kiaccupukanui. MeToa HauMeHbIINX KBaapaToB. [Ipumepsl
MIPUKJIAIHBIX 3a7ad.

MeTtoanKa SKCIEpUMEHTAIBHOTO UCCIIEJOBAHUS M CPABHEHUS aJITOPUTMOB Ha MOJIETIBHBIX U
pEeaJIbHBIX JaHHbIX.

IToctpoenue Mojieneit B BBIYUCIUTENBHOM cpelie R 1 ¢ moMolIbio s13bIKa IPOrpaMMHUPOBAHUS
Python.

JIuneltHast MOJieIb MHOKECTBEHHOM perpeccuu. OTOOp ONTUMAaIbHOrO Habopa MpeIuKTOPOB
nuHelHo# Moenu. CpaBHEHHE MOJICIICH.

O06o006ueHHble aauTHBHbIE MoAean. GAM Jis pelleHns perpecCUOHHbIX 3ajau.

Henuneiinbie perpeccuonnbie Mozenu. [lonuHoMuansHas perpeccusi. CTyneH4arbie QyHKINH,
perpecCuoHHbIE CIUIAHBI.

bunapHas 1 MyJIbTHHOMHUAJIbHAS JJOTUCTUYECKAsl PETPECCHS.

ITocTpoeHne perpecCMOHHBIX MOJIeNel B BBIYMCIUTENbHOM cpene R.

. Ucrionp30BaHue JIOTUCTUYECKON PEerpeccuy ISl pelIeHUs 3a/1a4 KIIacCH(pUKaIHH.
12.
13.

JIuHeWHBIN ¥ KBaApATUYHBIN TUCKPUMUHAHTHBIA aHAIIN3.

Mertoa riaBHBIX KOMIIOHEHT U €r0 MPUMEHEHHUE JIJIsl TOHMKEHUS pa3MEPHOCTH U
KJIacCU(PUKAIIMH TTPU3HAKOB.

Mertonsr knactepusanun. Kiactepusamnus mo merony k-cpennux. Mepapxudeckast
KJIaCTEpU3aIUSI.

Hcnonbs3oBanue si3pika mporpaMMupoBaHus R st mocTpoeHus U UccieI0BaHus
KJIaCCHU(PUKAITHA.

[ToBTopHBIC BEIOOPKU. [TapameTpruyeckue i HellapaMeTPUIEeCKIe Oy TCTPE-TPOIIE Ty PHhI.
HHTepBanpHOE OIEHUBAHUE MTApaMETPOB MOIEIEH TTPU TOMOIIU PECAMILIUHTA.
[TpoBepka cTaTUCTUYECKUX TUIOTE3 U pa3pabOTKa CTATUCTUUECKUX KPUTEPHEB HA OCHOBE
paHgoMHU3auK U OyTcTpern-mpouenyp. [lepecTaHOBOYHBIC TECTHI.

UccnenoBanue ycTOWYUBOCTH CTPYKTYPHBIX MOJIENICH U TECTUPOBAHHUE HA/IEKHOCTH
KJIaCCH(UKAIMIA ITPU TTOMOIIY PECaMILINHTA.

[lepexpéctHas nmpoBepka. Metoa nmpoBepouHoii BeIOOpKU. IlepekpécTHas mpoBepka npu
pelieHny 3a1a4 KiacCupuKaIum.

Peanuzarus pecamruinara Ha si3bIke MporpaMMmupoBanus R.

OT60p ONTUMATBHOTO TIOJIMHOKECTBA TIEPEMEHHBIX. [lomIaroBeie METO Il BKIIFOUCHHUS U
WCKJIFOUEHHS] HE3aBUCUMBIX MIEPEMEHHBIX. BBIOOp onTHUMAaNIbHOM MOJIEIH.

[IpuMeHeHne TeHETHYECKUX AITOPUTMOB JIJIs1 0TOOpA MepEeMEHHBIX. MeTObI CXKATHSI.
I'pedHeBas perpeccus. Jlacco.

MeTo/ibl CHUKEHHS pa3MEPHOCTH. Perpeccus Ha rilaBHbIe KOMIIOHEHTBI. METO/T Y4aCTHBIX
HaWMEHBIIINX KBaJAPATOB.


http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2
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24. Vcnionp30BaHKE S3bIKa MPOrpaMMHUpoBaHus R 1ist oTOopa u perynspusainu JHHEHHbBIX
MOJIEIEH.

25. IlocTpoeHne 1 UCTIONIb30BaHUE PETPECCUOHHBIX AepeBbeB. IlocTpoeHne u UCIOIb30BaHUE
nepeBbeB Kkinaccupukanyyu. CpaBHEHUE 1€PEBLEB C JIMHEHHBIMU MOJIETISIMU.

26. Aucamb6au moneneid. Kommosurmu anroputMoB. barrunr, cinyyaiinslii gec, Oyctunr. byctunr
JIEPEBBEB PEIICHUI.

27. Peanu3anusi METO/I0B, OCHOBAHHBIX Ha JIEPEBbSIX PEILICHUH, B BBIYUCINUTENBHOM cpene R.

28. IlocTpoenue kiaccupuKaTopa ¢ MaKCUMaJIbHBIM 3a30poM. MalirHa OOPHBIX BEKTOPOB.

29. Knaccuduxanus THIa «oAuH OpoTUB ojiHOroY». Kiaccudukanus Tumna «ouH NpOTUB BCEX.
CBs3b € JOTUCTUYECKON PErPECCUEH.

30. Peanu3anus kinaccu(puKaTOpOB Ha SA3bIKE IPOrpaMMUpoOBaHus R.

31. ®opmanbHbIi HellpoH. MHOroCIONHBIN nepcenTpoH. Knaccudukaius HeHpoHHBIX ceTel.

32. [loporossie pyHKIMH. OOyueHne HEHPOHHBIX ceTeid. CeTH MPSIMOro paclpoCTpaHEHHS.
Teopema Kommoroposa.

33. Anroput™ 00paTHOTO PACIPOCTPAHEHUS OLTHOKH.

34. Cetn paguansHo-6a3ucHbIX ¢yHkuil. Cetn Koxonena. PexyppeHntHslie HeliponHble cetu. CeTu
Xondunna.

35. AcconmaTuBHas MaMsATh. Teopus afanTUBHOTO PE30HAHCA.

36. Kputepun 3¢ (eKTUBHOCTH HEHPOHHBIX ceTell. KOHCTpYKTHBHBIHM 1MOIX0 K TOCTPOSHUIO
HEHWPOHHBIX ceTeH. J[peBOBHUIHbIE HEMPOHHBIE CETH.

37. Anroputmbl Monoplan, NetLines u NetSphere.

38. MeTton nuHaMu4yeckoro n1o6aBieHus y3moB. Kackamnas koppensmus 1 ee MoauGUKaIim.

39. DBONIOIMOHHBIH c1TOCOO CO3/1aHMs HEHPOHHBIX ceTel. [ eHeTnueckne alropuTMBl.

40. ITogxoasl K KOAMPOBAHUIO HEMPOHHBIX ceTe. [Ipsmoe kogupoBanue. [lopoxaaromee
KOJUPOBAHUE.

Ilpumepnuvle 3a0anusn 0na umMo2060ii KORMPOJIAbHOIU pabomul:
Bapuanr 1
3a1aun U3 KHUTH:

Ixeiime I., Yurron /1., Xactu T., Tubmupanu P. BBenenue B craTucTudeckoe o0ydeHue ¢
npumepamu Ha s3bike R. Ilep. ¢ anri. C. D. Mactunkoro. — M.: JIMK Ilpecc, 2016. - 450 c. (ocHOBHas
JUTEpaTypa):

I'maBa 5 ctp. 215-220 NeNe 5 (c¢), 7 (¢), 9 (¢);
I'maBa 8 ctp. 359-363 NeNe § (¢), 10 (¢), 11 (¢);
I'maBa 9 ctp. 397-401 NeNe 5 (c), 7 (¢), 8 (c, e).

6. YueOHo-MeTOAM4YeCKOe ¥ HH(OpMAIMOHHOE 00ecTieyeHne TUCHMILTHHBI
6.1 Cnucoxk HCTOYHHUKOB M JINTEPATYPbI
Jluteparypa

OcHosHnas

1. Baenenue B cTatucTuyeckoe odydenue ¢ npumepamu Ha si3pike R / E. Jlxeiimc, JI. Yurtron, T.
Xactu, P.B. Tubmmupanu ; nep. ¢ anri. C.D. Mactunkoro. - 2-e u3., uctp. - Mocksa : JIMK
[Ipecc, 2017. - 456 c.

2. Pamxka, C. Python n mammHHOe 0oOydeHue: KpailHe HeoOXoIuMmoe MocoOHe Mo HOBEUIIen
IpeICcKa3aTeNbHOM aHaNNTHKe, 00s3aTeNbHOe It OoJiee rTy0OKOro MOHMMAaHHS METOOJIOTHH
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MamuHHOro o0ydenus / C. Pamka ; mep. ¢ anra. A.B. JlorynoBa. — Mocksa : JIMK Ilpecc,
2017.-418c.

I'opbauenko, B. M. HHTemiekTyanbHblE CHCTEMBbI: HEUYETKHE CHUCTEMbl U CETH : yueOHoe
nocobue misa By3oB / B. U. 'op6auenko, b. C. Axmeros, O. 0. Ky3nenoBa. — 2-¢ u3a., ucmp.
u non. — Mocksa : UsnarensctBo FOpaiit, 2024. — 105 c. — (Briciiee obpa3oBaHue). —
ISBN 978-5-534-08359-0. — Tekcrt : anektponHsblil // OOpa3oBatenbHas miaatgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/539202.

beccmeptnsiii, M. A. CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHOe mocobue sl By30B /
N. A. beccmepThblil. — 3-€ u3a., uctp. u gon. — Mocksa : U3narensctBo IOpaiit, 2024. —
164 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-18416-7. — TekcT : 31eKTpOHHBIN //
O6pazoBarenbHas matgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/534963.

ﬂOﬂOﬂHumeﬂbHCl}l

1.

I'pysneB, A.B. Ilpornoznoe moxemupoBanue B IBM SPSS Statistics m R: Meton nepeBneB
pewenuii / A.B. I'py3nes. - Mocksa : JIMK Ilpecc, 2016. - 278 c.

6.2 Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANUOHHOM ceTn «HTEepHET».

1.

Anukun 0. u gp. BBenenne B aHaMUTHKY OOJNBIINX MACCHUBOB JAaHHBIX. J|MCTaHIIMOHHBIN
yueOHBIW Kypc Ha mopTane Intuit.ru [Dnekrponssii pecypc]. - Pexum mgoctyna:
http://www.intuit.ru/studies/courses/12385/1181/info

Boponnos K.B. MamunHoe oOyuenue. Kypc nexkumii [DnekTpoHHBIH pecypc]. - Pexum
nocryma: http:// www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE
Hetipouusre cetn. VYuebubiii Kypc mHa mopramge Stepik.org. - Pesxwum mgocryma:
https://stepik.org/401

[IporpammupoBanue Ha Python. YueOHnsblii kypc Ha moprtaie Stepik.org. - Pexxum_nocryna:
https://stepik.org/67

HIutukoB B.K., Mactunkuit C.0. (2017) Knaccuduxanus, perpeccus u Apyrue aaropuTMbl
Data Mining ¢ wucnons3oBanmem R. 351 c. — DnekTpoHHass KHWTA, aapec IOCTYIIa:

https://github.com/ranalytics/data-mining

Hammonanwsnas snextponnas oubmuorexa (HOb) www.rusneb.ru
ELibrary.ru Hay4nas snekrponHast 6ubianotexka www.elibrary.ru

6.3 IIpodeccuonanbHbIe 6a3b1 JAHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

Joctyn k mpodeccruoHanbHbIM 06a3aM naHHBIX: https:/liber.rsuh.ru/ru/bases
WHpopManmoHHbIE CIIPaBOYHBIE CUCTEMBI:

1. Koncynprant [lmroc

2. T'apanTt

7. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIMHBI

I[J'I}I obecrieueHust JUCIUITIINHBI HCIOJIB3YCTCA MaTCpHUAJIbHO-TCXHUUCCKAs Oa3a

00pa30BaTeNbHOTO YUPEKIACHUS:

- Ona Jnexkyull: ydeOHbIE ayJUTOPUHM, OCHAIIEHHBIE JTOCKOH, KOMIIBIOTEPOM MM HOYTOYKOM,

MIPOEKTOPOM (CTaLlMOHAPHBIM UJIU MIEPEHOCHBIM) JUISl IEMOHCTPAIMK Y4eOHBIX MaTepUaIOB.

CocraB mporpaMMHOT0 00eCIIeYCHHS:

Windows
Microsoft Office
Kaspersky Endpoint Security


https://liber.rsuh.ru/ru/bases
https://github.com/ranalytics/data-mining
https://stepik.org/67
https://stepik.org/401
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE
http://www.intuit.ru/studies/courses/12385/1181/info
https://urait.ru/bcode/539202
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- ons npakmuiyecKkux 3AHAMULL KOMHBIOTepHBII\/’I KJIaCC HUJIn na6opaTopI/I51, OCHAIIEHHBIE IlOCKOﬁ,
KOMIIBIOTCPOM HIIN HOyT6y1(OM JJId IperioaaBaTeiid, KOMIBIOTEPAMU IJIs 06yqa}0mnxcs1, IIPOCKTOPOM
(CTaL[I/IOHapHLIM nin HepeHOCHBIM) I ACMOHCTpalun y‘-I€6HBIX MaTCpuaoB.

CocTtaB mporpaMMHOTo 00ecreueHus:
Windows
Microsoft Office
Mozilla Firefox
S3b1k IporpammupoBanus R
A3k nporpammupoBanus Python
Kaspersky Endpoint Security

S

8. O0ecneuenue 00pa3oBaTeIbHOIO NMPoOLECCa AJIs1 JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI 1 HHBAJIN/I0B

B xone peanuzanyy JUCHMIUIMHBL HCHOJB3YIOTCSA CIEAYIOUIME JOMOJHHUTEIbHBIE METOIbI
o0ydYeHHs, TEKYyLIEro KOHTPOJII YCIEeBAaEMOCTU U MPOMEXKYTOUHOW aTTecTaluyd OOydaroluxcs B
3aBUCUMOCTH OT UX WHAMBHUIYaTbHBIX OCOOCHHOCTEMH:

® ISl CIENBIX W CIA0OBHIAIMIMX: JIEKIUU O(QOPMISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TOMOIIbIO KOMIBIOTEpA CO CIELUATU3UPOBAHHBIM IPOIPAaMMHBIM 00€CIeUEeHUEM;
MUCHMEHHBIC 3a/IaHUSl BBIMOJHSAIOTCS HAa KOMIBIOTEpE CO CIEHUAIM3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieyeHeM WIM MOTYT ObITb 3aMEHEHBbI YCTHBIM OTBETOM; OOECIeYMBAETCS WHAMBUIYaTbHOE
paBHOMepHOe ocBemieHue He MeHee 300 droKC; JUisi BBITIOJIHEHHS 3aJaHMsl MPU HEOOXOJIUMOCTH
MIPEJOCTABIIAETCS YBEIMUMBAIOIIEE YCTPONWCTBO; BO3MOXKHO TaK)K€ HCIOJIb30BAaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONUCTB; MUCbMEHHBIE 3aJaHNsI 0(OPMIISIOTCS YBETUYEHHBIM MIPUPTOM; IK3aMEH
1 3a4€T MPOBOAATCSA B YCTHOM (pOpMe MIIM BBINOJIHAIOTCS B MUCBMEHHOM (hopMe Ha KoMIbIOTEpE.

® ISl TIYXMX W CJa0OCHBIIAININX: JEKIUH OQOPMIISIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTa,
anbo  mpefocTaBiseTCsl  3BYKOYCWJIMBAIOIIAsl — ammaparypa HHAUBUAYAJIbHOTO  MOJB30BaHUS;
MUCbMEHHBIEC 33JaHUsl BBIMOJMHIIOTCS HAa KOMIIBIOTEpE B INHCBMEHHOH (opme; 3k3aMeH U 3auéT
MIPOBOJSATCS B MUCbMEHHOM (pOopMe Ha KOMITBIOTEPE; BO3MOXKHO MTPOBEJIEHUE B (POPME TECTUPOBAHHUS.

® ISl JIUI] C HapyLIEHUSIMM OIOPHO-JIBUTATENBHOIO ammapara: JIeKIUU O(OpMIISIOTCS B BUC
NEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C IIOMOUIbI0 KOMIBIOTEPA CO CHEIHAIU3UPOBAHHBIM
IPOrpaMMHBIM ~ OOecliedeHueM; IHUCbMEHHbIE 3a/laHusl  BBINOJHSIOTCS Ha KOMIIBIOTEPE CO
CTEeMAIM3UPOBAHHBIM MPOTPAaMMHBIM 00ecrieueHHeM; SK3aMeH U 3a4€T MPOBOSTCA B YCTHOU (opme
WM BBITIOJIHAIOTCS B MIUCBMEHHOM (popMe Ha KOMIIbIOTEpE.

[Tpu HE0OXOIMMOCTH MPETyCMATPUBAETCS YBEIMUEHUE BPEMEHH I TOJTOTOBKH OTBETA.

[Iponienypa mpoBefeHHss MPOMEKYTOUHON arTecTaluu A OOydaroLIUXCsl YCTaHABIMBAETCS C
y4€TOM WX WHAMBHUIYATBHBIX MCUXO(PHU3NUECKUX 0COOCHHOCTEH. [IpoMexxyTouHas aTTecTalusi MOKET
MIPOBOJMUTHCS B HECKOJIBKO ATAIOB.

[lpy mpoBeneHUHM TPOLEAYPHI OIEHUBAHUS pPE3YJAbTATOB OOYYEHHUS MpPEayCcMaTpHBACTCS
HCIOJIb30BaHNE TEXHUYECKHUX CPE/ICTB, HEOOXOAUMBIX B CBSI3U C MHIUBUAYAJIbHBIMH OCOOEHHOCTSIMU
oOydJarommxcsi. OTH CpEACTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, WIM MOTYT
HCIOJB30BaThCs COOCTBEHHBIE TEXHUUECKUE CPENICTBA.

[TpoBenenune npoueaypbl OLEHUBAHMS PE3YJIBTATOB OOy4YEHHUs JOMYCKAETCS C HCIOJIb30BAaHUEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTHH.

ObecnieunBaeTcss NOCTYIl K HMH(POPMAIMOHHBIM M OuOIMOrpaduueckuM pecypcaM B CETH
WuTepHer Uit Kaxxaoro odydatouierocs B popMax, alaiTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3740POBbS U
BOCTIPHUSTHS HHPOPMALIH:

eIl CJENbIX M CIa0OBUIALIMX: B Te4aTHOM ¢opMe yBenuueHHbIM wmpudrom, B (opme
9JIEKTPOHHOT'O JIOKyMEHTa, B (hopMme ayanodaiina.

® JIJIsl TITYXUX U CIIA0OCIBIIIAIINX: B IeYaTHON Gopme, B GopMe AIMEKTPOHHOTO JOKYMEHTA.
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It O0YYAIOIIMXCS C HAPYIICHUSIMH OTMOPHO-JABUIATEILHOTO allnapara: B rne4aTtHoil gopme, B
(hopMe AIIEKTPOHHOTO JTOKYMEHTa, B (hopme ayanodaiina.

VY4eOHblE ayIUTOPHM S BCEX BUIOB KOHTAKTHOW M CaMOCTOSTENBHOW pabOThI, HaydyHas
OuOIMOTEeKa W HHBIE TOMENICHHUs Ui OOy4YeHHsS OCHAIEHBl CIHEIUAIbHBIM O00O0pYJOBaHHEM U
y4€OHBIMU MECTaMH C TEXHUYECKUMHU CPEICTBAMU O0yUEHUS:

® ISl CJIETIBIX U CIa0OBUASIIMX: YCTPOMCTBOM JJIsi CKAHUPOBAHUS U YTeHUs ¢ Kamepoil SARA
CE; nucnneem bpaitng PAC Mate 20; npuntepom bpaiing EmBraille ViewPlus;

oI TIYyXUX M CcIaOOCHbIIIAIIMX: aBTOMAaTU3UPOBAHHBIM pPA0OUYMM MECTOM JUIsl JIIOJEH C
HapylUICHUEM cIyXa U cIa0O0CIHbIIaINX; aKyCTUYECKHH YCHUIIUTENb U KOJIOHKH;

o 11 OOydYalOUIMXCSl C HapyIICHUSMU OIOPHO-IABUIaTeNIbHOTO ammapara: MepeIBHKHBIMHU,
peryinupyeMbiMu 3proHomudeckumu naptamMmu CH-1; KOMOBIOTEPHON TEXHHMKOW CO CIENHaIbHBIM
[IPOrPaMMHBIM 00€CTIeYEeHHEM.

9. Meroanueckue MaTepuabl

9.1 Il;anbl NPAKTHYECKUX 3aHATHI

Tema 1. OcHOBHBIC NOHATHSA W 321a4YH MAIIHHHOI0 00y4eHMH.
®dopma npoBeIeHNs — pelIeHUe TUIIOBBIX 3a/1a4 7S 3aKpeIuieHns U GOpMUPOBAHUS 3HAHUN, YMEHUH,
HaBbIKOB

IIpumepHbIe 3a1a4U 1/ PellIeHUs] B AyAUTOPHH:
N3 xauru JIxeiime . u 1p. BBeneHue B ctatucTuyeckoe 00y4eHHe ¢ mpuMepamMu Ha si3bIke R.
(ocHOBHasI TUTEpaTypa):

3amaun IS perieHus B ayauTopun:  ['maBa 2 ctp. 65-70 NeNe 2,4, 6, 8 (a, ¢), 9 (a, ¢), 10(a, ¢)
JlomarHee 3a1aHue: I'maBa 2 ctp. 65-70 NeNe 1, 3, 5, 8 (b), 9 (b, d), 10(b, d, e)
JIOTIOTHUTENIBHO: I'maBa 2 ctp. 65-70 Bce ocTanbHbIE 3a1a41

KoHTpoJibHBIE BONIPOCHI:

[TocTanoBka 3agau 00yueHus 1o npeuenenram. COOp U MOArOTOBKA TaHHBIX.
Moenb 3aBUCHMOCTH, METOJT 00YUCHUS.

OyHKIHS 10Tephb U PYHKITMOHAT Ka4ecTBa.

[IpuHIMT MUHUMU3AIHAN SMIMPUISCKOI0 PUCKA, 0000IIAr0IIas CIOCOOHOCTD.
JIuneiHble MOJIeIH pErpeccuy U KiacCU(pUKaluu.

Metoa HauMeHbIINX KBaApaToB. [IpuMepsl NpuKIaaHbIX 3a/1a4.

Meroanka 3KCIIepUMEHTaTLHOTO UCCIISIOBAHNS U CPABHEHHS aJITOPUTMOB.
[TocTpoenue Mmozeneil B BeIUUCIUTENBHOM cpene R.

NN RO =

Tema 2. Perpeccus.
®dopma npoBeIeHNS — pEIIeHUEe TUIIOBBIX 3a/1a4 715 3aKpeIuieHns U GOpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBbIKOB

IIpumepHbIe 321244 AJI51 peLICHUsS] B Ay IMTOPHU:
W3 xuuru JIxeiime I'. u ip. BBenenue B cratuctuueckoe 00yueHue ¢ mpuMepaMu Ha si3bike R.
(oCHOBHasI TUTEpaTypa):

3amauu juis perieHus B ayautopun:  ['maBa 3 ctp. 135-142 NeNe 2, 4, 6, 8 (a), 10 (¢), 12(a, ¢)
JlomaiiiHee 3a1aHue: I'maBa 3 ctp. 135-142 NeNe 1, 3, 5, 8 (b), 9 (a), 11(b)
JIOMMOTHUTENBHO: I'maBa 3 ctp. 135-142 Bce ocranbHbIe 3a7a41


http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2
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KoHTpoJibHBIE BONIPOCHI:
1. JluHeitHast MOJEb MHOKECTBEHHOW PETPECCUU.
O160p onTUMaNBEHOTO HAOOpa MPEIUKTOPOB JIMHEHHOW MOICIH.
CpaBHEHHE MOJICIICH.
O6o006miennbie anauTuBHbIE MoJenn. GAM NS penieHus perpecCUOHHBIX 3aa4.
Henunelinpie perpecCUOHHBIE MOJIEIN.
[TonunomuanwsHas perpeccus. CTyneHuaTsie QyHKIIUN, PETPECCUOHHBIE CIUIAHBI.
bunapHas 1 MyJbTHHOMUAIbHAS JIOTUCTUYECKAsT PETPECCHUS.
ITocTpoeHune perpeCCMOHHBIX MOJENIEN B BBIYMCIUTENBHOU cpene R.

NI WD

Tema 3. Kinaccudgukanus.
dopma MpoBeICHUS — PEIICHNE TUTIOBBIX 3a/1a4 7S 3aKpeIuieHus U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpumepHbIe 3a1a4u AJIA PeLICHUsS B ayAUTOPHH:
W3 xuuru JIxetime I'. u ip. BBenenue B craructuueckoe 00yueHue ¢ mpuMepaMu Ha si3bike R.
(ocHOBHas UTEPATYPA):

3amauu juis peuieHus B ayautopun:  ['nmaBa 4 ctp. 186-191 NeNe 2,4, 6, 8, 10 (a), 11 (c), 12(a)
JlomarHee 3a1aHue: I'maBa 4 cTp. 186-191 NeNe 1, 3, 5,9, 10 (b), 11 (a), 12(b)
JlonosHuTENRHO: I'maBa 4 ctp. 186-191 Bce octanbHbIE 3a/1a4U

KoHTpoJibHbIE BONPOCHI:
1. Hcnonp3oBaHue JIOTUCTUYECKON pErpeccuH AJIs pelleHus 3a/1a4 KilacCu(pUKaLuu.
2. JluHeWHBIN U KBapaTUYHBIA AUCKPUMHUHAHTHBIN aHAIN3.
3. Meron riaBHBIX KOMIIOHEHT M €r0 NPHUMEHEHHE JUIsl TOHMKEHHS DPa3MEPHOCTH U
KJIaccu(pUKaIuy MPU3HAKOB.
4. Kiacrtepu3zanus no Metoay k-cpegHux.
Hepapxuueckas KIIaCTCpU3ALIHNS.
6. Hcnonb3oBaHue s3bIKa NPOrpaMMHUpOBaHMs R U1 MOCTpoeHMS M HCCIIEeIOBaHUS
KJIaccu(uKaIuii.

9]

Tema 4. Pecamnivnr.
dopma poBeIeHHs — pelIeHre TUTIOBBIX 3aja4 sl 3aKpeIuIeHust 1 (OpMUpPOBaHHS 3HAHUH, YMEHUH,
HABBIKOB

IIpumepHbIe 3a1a4u A/ PelICHUs] B AyAUTOPHH:
W3 xuuru JIxeiimce I'. u 1p. BBeneHue B cratucTuueckoe 00yueHne ¢ mpuMepaMu Ha s3bike R.
(ocHOBHas UTEpaTypa):

3amauu Juis peuieHus B ayautopun:  ['maBa 5 ctp. 215-220 NeNe 2, 4, 5 (a), 6 (a), 7 (¢), 8 (a),

9 (c)

JlomaiiiHee 3a1aHue: I'maBa 5 ctp. 215-220 NeNe 1, 3, 5 (¢), 6 (¢), 7 (a), 8 (¢) ,
9 (a)

JIOTIOTHUTEIIBHO: I'maBa 5 ctp. 215-220 Bce ocTalibHbBIE 33/1a4U

KoHTpoJsibHBIE BOIPOCHI:
1. TlapameTpuueckue M HEMapaMeTPUUECKHE OYTCTPEN-MPOIEAYPHI.
2. HHTepBanbHOE OLICHUBAHME NTAPAMETPOB MOAEIIEH IPY NOMOIIM pECAMIUINHTA.
3. IlpoBepka CTaTUCTHYECKHUX THUINOTE3 M pa3pabOTKa CTAaTUCTHUYECKUX KPUTEPUEB Ha
OCHOBE PaHJIOMHU3ALUHU U OyTCTpen-mponenyp. [lepectaHOBOUHbIE TECTHI.
4. HccnenoBaHue yCTOMYHUBOCTH CTPYKTYPHBIX MOJIETIEN MIPU MTOMOIIY PECAMILIMHTA.
TectupoBanue HaAEKHOCTH KIaccU(DUKALIUI TP MOMOIIU PECaMILTUHTA.

9]
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6. IlepexpéctHas nmpoBepka. MeTo MPOBEPOYHON BHIOOPKH.
7. TlepexpécTHas mpoBepKa MpU PEIICHUH 3a7a4 KIaCCU(PUKAIIHH.
8. Peanuzanus pecaMIUIMHTa Ha sI3bIKE TporpaMmmupoBaHus R.

Tema 5. OT00p M peryasipu3auus JUHEHHBbIX MO/IeJIeH.
dopma MpoBeICHUS — PEIICHNE TUIIOBBIX 3a/1a4 7S 3aKpeIUieHus U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpumepHbIe 3a1a4u A/ PeLICHUS B ayAUTOPHH:
W3 xuuru JIxeiime I'. u ip. BBenenue B cratuctuueckoe 00yueHue ¢ mpuMepaMu Ha s3bike R.
(ocHOBHas IUTEPATYPA):

3amauu Juis perieHus B ayautopun: ['naBa 6 ctp. 281-287 NeNe 2, 4, 6, 8 (¢), 9 (a), 10 (¢), 11 (a)
JlomarHee 3a1aHue: I'maBa 6 cTp. 281-287 NeNe 1, 3, 5, 8 (b), 9 (c), 10 (a), 11 (¢)
JlonosHUTENHHO: ['maBa 6 ctp. 281-287 Bce ocTalibHbBIE 3a/1a41

KouTtpoJbHbIe BOPOCHI:

1. TlomaroBele METOIBI BKIIOYEHHUS U HCKIIOYEHHS HE3aBHCHMBIX TepeMeHHBIX. BwiOop
ONTUMAIBHON MOJIEIIH.
[TprMeHeHre TeHeTUYECKUX aIrOPUTMOB JJIsi 0TOOpa MepEeMEHHBIX.
Metonsr cxatus. ['pedHeBas perpeccus. Jlacco.
MeTonbl CHUXEHUST Pa3MEPHOCTH.
Perpeccust Ha ry1aBHBIE KOMIIOHEHTHI. METO/T YaCTHBIX HAMMEHBIITUX KBAIPATOB.
Hcnonp3oBaHue s3bIka MporpaMMupoBanusa R 11 orGopa u perymisipuzanuu JUHEHHBIX
MOJIETIEN.

SNk wb

Tema 6. [lepeBbsi penieHuii.
dopma npoBeIeHUs — pEIIeHUe TUTIOBBIX 3a71a4 JIIsl 3aKpeIuIeHUs] 1 GOpMUPOBAHHS 3HAHUH, YMEHUH,
HAaBBbIKOB

IIpumepHbIe 321244 AJI51 pelICHUs] B Ay IMTOPHU:
W3 xuuru JIxeiime I'. u ip. BBeneHue B cratuctuueckoe 00yueHue ¢ mpuMepaMu Ha si3bike R.
(oCHOBHasI TUTEpaTypa):

3amaun juis penieHus B ayautopun:  ['nmaBa 8 ctp. 359-363 NeNe 2, 4, 6, 8 (a), 9 (a), 10 (a), 11 (a)
JlomaiiiHee 3a1aHue: I'maBa 8 ctp. 359-363 NeNe 1, 3, 5, 8 (¢), 9 (¢), 10 (c), 11 (¢)
JIOMMOTHUTENBHO: I'maBa 8 ctp. 359-363 Bce ocTanbHbIC 3a0a41

KoHTposbHbIE BONIPOCHI:
1. TlocTpoeHue u UCIIOJIB30BAHUE PETPECCUOHHBIX 1€PEBBLEB.
2. TlocTpoeHue u UCIIOIB30BAaHUE JEPEBHEB KIIACCU(PUKAIINH.
3. Amncam6mu mopaeneit. Komno3unuu anropuTMos.
4. borrunr, caydaiiHbpii jec, OycTHHT. ByCTHHT 1epeBbeB pelIeHHI.

Tema 7. MaliuHbl OIOPHBIX BEKTOPOB.
dopma npoBeIeHNs — pellieHUe TUIIOBBIX 3aa4 Ul 3aKpeIuIeHus: 1 GOpMUPOBaHMs 3HaHUH, yMEHUH,
HAaBBIKOB

IIpuMepHbIe 321241 1JI51 peLICHUsS B Ay IMTOPHU:
W3 xauru JIxeiime I, u np. BBeneHue B ctatucTuyeckoe 00y4eHHe ¢ IpuMepamMu Ha si3bIke R.
(ocHOBHasI UTEpaTypa):

3anaun 11 perienus B ayautopun: [masa 9 ctp. 397-401 NeNe 2, 5 (a), 6 (a), 7 (a), 8 (¢)
Homarinee 3agaHue: I'maBa 9 ctp. 397-401 NeNe 1, 3, 5 (¢), 6 (¢), 7 (¢), 8 (a)
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JIOTIOTHUTEIBHO: I'nmaBa 9 ctp. 397-401 Bce octanbHbIE 3a]1a41

KoHnTpoJibHBIE BONIPOCHI:

1.

Nl

[TocTpoenue knaccupukaTopa ¢ MaKCUMaIbHBIM 3a30POM.
MamnHa onopHBIX BEKTOPOB.

Knaccudukanus Tuna «oJuH IpOTHB OJHOTOY.

Knaccugukarus tuna «oJIuH MPOTUB BCEX).

Peanuzanus kinaccudukaTopoB Ha s3bIKE TPOrpaMMUpoBaHus R.

9.2 MeToanyeckne peKOMEHIAIHH M0 NOAr0TOBKE MUCbMEHHBIX padoT

OTder MO BBIMOJTHEHUIO pacueTHoO-rpaduueckux padboT mo aucruruinHe «VcKyccTBEHHBIE
HEUPOHHBIC CETH W HMHTEIUICKTYAIbHBIM aHAW3 JaHHBIX» 00BEMOM 15-20 cTpaHUI] BBITIOIHIETCS
CTYJIEHTOM MO KaxkJ0i pabote oTaensHo. [IpaBuina odopMieHHs OT4eTa O BBHIOIHEHUIO PACYETHO-
rpagu4ecKux padoT COBMAIAIOT C MPaBMIIaMH O()OPMIICHHS KypCOBOM pabOTHI, KOTOPBIE COIEPKATCS B
«MeToInYeCcKUX PEeKOMEHIAIUSAX TI0 TIOJTOTOBKE U 0POPMIIEHUIO KypCOBOU padoTh» (oduiinampHbIN

caiit kapeapst ®IIM UMHTB PITYVY).
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IIpunoxenue 1. AHHOTAaNNA
paboueli mporpaMMbl TUCITUTUINHBI

AHHOTAIIUSA PABOYEH NPOT'PAMMBI IUCIUITIUHBI

Juctunnuna «VIcKycCTBeHHbIE HEMpPOHHBIE CETH WM HMHTEUIEKTYyaJlbHBINM aHalu3 JTaHHBIX»
peaymzyercss Ha  (akynpTeTe  MHPOPMAIMOHHBIX CHCTEM W 0Oe30macHOCTH  Kadeapoi
(yHIaMeHTaNbHON U MPUKIAJHON MaTEeMaTHUKH.

Henp gucuuruimHel:  (HOpPMUpOBAHME Yy CTYJIEHTOB COBPEMEHHBIX TIPEJICTABICHUH 00
WCKYCCTBEHHBIX HEWPOHHBIX CETSIX W UX MPUIOKEHHUAX, a TaKkke 00 HMHTEUIEKTyallbHOM aHallu3e
JAHHBIX C UCIOJIb30BAHUEM PEAJIbHBIX IaHHBIX U aKTYaJbHBIX MPUKIAIHBIX 3a/1a4.

3amaun: MO3HAKOMUTH CTYJICHTOB C COBPEMEHHBIMH AITOPUTMAMH M TEXHOJIOTUSMU MaITUHHOTO
o0y4eHHs] U UX NPUIOKEHUEM IpU 00paboTKe pa3HOPOAHON MH(pOpPMAIMU B COLUOTEXHMYECKHX
CHUCTEMAaX, a TaKKe pa3BUBAaTh y CTYJCHTOB MPAKTHYECKHE HABBIKM WHTEUICKTYalbHOTO aHaln3a
JAHHBIX U UHTEPIPETALUN PE3YIbTATOB UCCIEOBAHUS JIJISl PEILICHUs PUKIIAIHBIX 3a/1ay.

JucuuninuHa HanpaBieHa Ha GOPMUPOBAHUE CIEAYIOMINX KOMIIETEHIIN:

e OIIK-1. Cnocoben 0000marTe W KPUTHYECKH OIEHHWBATh ONBIT M PE3YJbTaThl HAYYHBIX
HCCIe0BaHUM B 00J1aCTH TPUKJIATHON MaTEeMAaTHKH.

B pesynbrare 0CBOGHUS TUCIMIIMHBI 00YYaIOLIHiCs JOIDKEH:

3nams: OCHOBHBIE CTaHAAPTHBIE THUIBI MPUKIAAHBIX 3a/lay, peHIaeMbIX MPU OMOIIH
MHTEJUIEKTYyallbHOTO aHalM3a MAaHHBIX M MAIIMHHOTO OO0y4YeHHs — Kiaccu(uKanus, perpeccus,
KJlacTepu3aluss M HUX OCOOCHHOCTH, METObl OIEHUBAHUS KauecTBa IMOCTPOCHHBIX MOJENEeH,
COBpPEMEHHBIe OMOINOTEKH 1151 pa0OTHI C MOACTISIMH, HEHPOHHBIE CETH

Ymemwb: paboraTh ¢ OonpmIMMH OOBEMAaMHM JaHHBIX, CTPYKTYpUpPOBaThb HX, COTJIACHO
TpeOOBaHUSAM 3aKa3yWKa, a TaKKe IMPOBOJIUTH aHAIM3 MOJENEH pa3jNYHbIX TUIIOB, TPUMEHSTH
pasnuyHble METOJAbl aHalu3a JaHHBIX MJId pEeUIeHUs MPUKIATHBIX 3a/lad B COLMOTEXHUYECKUX
CHCTEeMax, pa3padaTbiBaTh U UCCIIEA0BATh MaTEMaTHUYECKUE MOJIETH O0BEKTOB, CUCTEM, IPOIIECCOB U
TEXHOJIOTUN, TpEeJHA3HAUEHHBbIX Jis MPOBEJEHUS pacyeToB, aHalMu3a, MOATOTOBKU pEUICHUH,
IIPOBOJIUTH HAyYHbIE IKCIIEPUMEHTHI, OLIEHUBATh PE3YJIbTAThl UCCIIEA0BAHUM

Bnaoemv: HaBbIKaMM TIOCTAaHOBKM NPUKIAIAHBIX 33Jad MAIIMHHOTO oOOyuyeHus, BbIOOpa
COOTBETCTBYIOLIMX METOJOB [UIsl X PELICHHUS, aHAIN3a MOJYyUYEHHBIX PE3YyJIbTATOB, & TAKKE HABBIKAMU
MOCTPOEHUS MoJieNiel 1 MOAM(UKAIIMY CTAaHIAPTHBIX METOOB MIPU PEILICHUH MPUKIAIHBIX 3a/1a4.

[To aucuuIuIMHE MpeycMOTpeHa MPOMEXKYTOUHAs aTTeCTalus B popMe IK3aMeHa.

OO61mas TpyJ0€MKOCTh OCBOEHUS IUCHUIUIMHBI COCTABIISET 5 3aU€THBIX AMHHII.
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