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|. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. AHHOTAIUA MPOTPAMMBbI

JlononHuTENbHAS npodeccruoHanbHas nporpamma (mporpamma
npodeccuonanbHoit mepenoaroroBku) WT-npoduns  «AHamuTUKa JTaHHBIX»
pa3paboTaHa B COOTBETCTBUHU ¢ HOpMamMu DeaepanbHoro 3akoHa PO ot 29 nexabps
2012 roma Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanuny»; ¢ y4eToM
TpeboBanmii Tmpukaza MwuHOOpHayku Poccmm ot 1 wmroms 2013 1. Ne 499
«O0 ytBepxkaenun Ilopsiaka opraHu3anl M OCYIIECTBICHUS 00pa30BaTeIbHOU
JEATEIbHOCTH MO JONOJHUTENbHBIM  MNPO(ECCHOHANBHBIM  MPOrpaMMamy,
C UBMEHEHUSMHU, BHECEHHbIMU TMpukazoM MuHoOpHayku Poccum ot 15 HosOps
2013r. Ne 1244  «O BHecenunm wu3MeHeHudd B I[lopsamok — opraHu3anuu
Y OCYHIECTBJICHUS  00pa30BaTENbHON  JICSATENBHOCTH MO  JIOMOJHUTEIbHBIM
npoecCHOHANBHBIM TIpOrpaMMaM, YTBEPXKICHHBIM MpukazoM MuHucCTEpCTBa
oOpazoBanus 1 Hayku Poccutickoii deneparuu ot 1 uronst 2013 r. Ne 499y; npukaza
MunucrepctBa o0pa3oBanuss u Hayku PO ot 23 aBrycra 2017 r. Ne 816
«O0 yTtBepxknenun Ilopsigka MpUMEHEHUS OPTaHU3alUSIMH, OCYIIECTBIISIIONIUIMU
00pa30BaTeNbHYI0 JEATEIBHOCTh, AJIEKTPOHHOTO OOY4Y€HUs, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH NpH peanu3aluu o0pa30oBaTEIbHBIX MPOrpamMmy;
nacnopra ¢geaepanbHoro npoekra «Pa3purue kaaposoro noreHuuata UT-orpacian»
HallMOHAJIbHOU mporpamMmbl «l{udpoBas skoHomuka Poccuiickoit denepanuny;
nocta”oiieHus [IpaBurenscTBa Poccuiickoit @eneparmu ot 13 mas 2021 1. Ne 729
«O Mepax Mo peanu3aluy NporpaMMel ctpaTerndeckoro quaepcrsa «llpuopurer-
2030» (B pemakumu moctaHoBieHust [IpaButensctBa Poccuiickoit denepanuu
ot 14 mapra 2022r1. Ne357 «O BHeEceHHM HW3MEHEHHH B TOCTAaHOBJICHHUE
[TpaButennctBa Poccuiickoit ®@eaepanun ot 13 mas 2021 r. Ne 729»); mpuxaza
MunucrepcTBa HH(PPOBOrO Pa3BUTHUS, CBA3M U MACCOBBIX KOMMYHHKAIIUN
Poccuiickoit ®eneparuu ot 28 deBpans 2022 1. Ne 143  «OO0 yTBepkaeHUN
METOJMK pacyeTa TOKaszaTelnel (¢eaepalbHbIX MPOEKTOB  HAIMOHAIBHOMN
nporpamMmbl  «IludpoBas skoHommka Poccuiickoit denepanyu» u MpU3HAHUHA
YTPATUBIIMMH CUITy HEKOTOPBIX MPUKa30B MHUHHUCTEpCTBA U(PPOBOTO Pa3BUTHS,
CBSA3M U MacCOBbIX KOMMyHUKaumii Poccuiickoii ®denepanuu 00 yTBEpKIECHUU
METOAMK pacyeTa ToKaszaTelneld (QeAepalbHbIX MPOEKTOB  HAIMOHAIBHON
nporpammbl «l{udpoBas sxoHomuka Poccuiickoit Deaeparuny»; denepaabHOTo
roCyJAapCTBEHHOr0  00pa30BaTENbHOTO  CTAaHJAApTa BBICHIETO  0Opa3oBaHUs
no Hanpasienuto  noarotoBku  09.03.02  «MubopmalMoHHbIE  CUCTEMBI
U TexHoysiorun»  (ypoBeHb  OakajgaBpuara),  YTBEPXKICHHOTO  IPHUKA30M
Munoopuayku Poccuu ot 19 centsaops 2017 r. Ne 926, (nanee — ®I'OC BO),
a Takke npodeccuonanpHoro craHgapra 06.042 «Cnemuanuct 1Mo  OOJIBIITUM
JTAHHBIM», YTBEPKJICHHOTO MPUKa30M MUHHUCTEPCTBA TPYJ1a U COLUATIBHOM 3aIlUThI
P® ot 6 utonsa 2020 r. N 405H.

[TpodeccuonanbHas MepenoAroTOBKa 3aWHTEPECOBAHHBIX JHIl (Janee —
Cnymarenun), ocyuecTBisiemMas B CcOOTBeTcTBUM ¢ IIporpammoii, umeromen
OTpacieByl0 HampaBiIeHHOCTh «HDOpMaAIMOHHO-aHATUTHYECKOE MPOTPAMMHOE
obOecrieuenuey», mpooautca B DI'AOY BO «Cubupckuii denepaibHbIi



yHUBEpCUTET» (Haiee — YHHUBEPCUTET) B COOTBETCTBUM C YYEOHBIM IUIAHOM
B 0YHO-3a09HOM (popMe O0yICHUS.

Paznensl, BkItoueHHbIE B yueOHBIN miiaH [IporpamMmebl, UCHIOIB3YIOTCS IS
MOCJICAYIOMICH pa3padOTKM  KaJICHAapHOro  ydeOHoro rpaduka, ydeOHO-
TEMaTUYECKOro IJIaHa, paboyux MporpamMm MoAyJed (AUCIUIUIMH), OLEHOYHBIX
U METOJMYEeCKUX MarepuanoB. llepeunciieHHbIe TOKYMEHTBI pa3padaThIBalOTCS
YHUBEpPCUTETOM  CaMOCTOATENIBHO, C YYE€TOM  AaKTyaJbHbIX  IOJIOXKEHUMN
3aKOHOJATEIbCTBA 00  oOpa3oBaHMM,  3aKOHOJATENIbCTBA B 00JIacTH
MHOOPMAIIMOHHBIX TEXHOJOTMH U CcMexHbIX obnactedt 3Hanuit OI'OC BO
u nipodeccuonanbHoro cragaapta 06.042 «CrnernuaaucT 1o O0JIBITUM JaHHBIMY.

[udpoBuzaius mUpoKOro Kpyra oTpaciieit AesiTeIbHOCTH YeJIOBEKa IIpUBeIa
K TOMYy, 4YTO Ha CErOJIHSIIHUN JI€Hb TE€HEPUPYIOTCS OrPOMHBIE MAaCCHBBI
CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JIAHHBIX PAa3JIM4YHOU MPUPOJIBI,
KOTOpbIE HEOOXOJUMO HE TOJBKO XPAaHUTh, HO U U3BJIEKATh 3HAHUS, TTOJIC3HBIC JJIS
yIOpaBJeHUsT W YJIY4IlIEHWs KadecTBa >KU3HM obOmiectBa. Kpome »srToro, s
o0OecrieueHusl TEXHOJOTUUECKOTO CYBEPEHHUTETAa ToCy1apcTBa TpeOyeTcs O0JbIIoe
YUCJIO CHEHUAIMCTOB B 00J1acTH MH(OPMAIIMOHHBIX TEXHOJIOTHH, Cpear KOTOPBIX
HEMAJIOBAXKHYIO POJIb UTPAIOT CICIIUAIMCTHI M0 aHAIU3Y JTaHHBIX.

1.2. Ileas mporpamMMel

lens moxaroroBku ciuymatenet mo I[lporpamme — dopmupoBanue
y CIymiaTesel, 00yJarouxcs M0 CIeHAIbHOCTSIM U HapaBICHHUSIM MMOATOTOBKH,
otHeceHHIM K MWT-cdepe, cormacHo mnpuwiokeHHI0 K MeToauke pacdera
nokazatenst «Konm4ecTBO MPHUHATHIX Ha OOyYeHHE MO MpOrpaMMaM BBICIIETO
oOpazoBanus B cdepe HHOOPMALMOHHBIX TEXHOJIOTUH 3a CYET OIOJKETHBIX
accCUrHoBaHuil (denepanbHOro OroXKeTa (HApacTalOUMM HMTOTOM, HauWHAs
¢ 2021 rona)», yTBepxkaeHHOW mpukazom Muniudpsl Poccum ot 28 depans
2022r. Ne 143, umdpoBbIX KOMIETCHIIMH B 00JacTH  HUH(POPMAIMOHHBIX
TEXHOJIOTHIA, 2 UMEHHO pa3paboTKa U MPUMEHEHHE METOIOB MAIIIMHHOTO 00yUYeHUs
JUTSL pelieHus 3a/1a4, a TaKyKe MPUOOPETEHHE TT0 UTOoraM poxoxkaeHus [Iporpammer
HOBOM kBanupukauu «HXeHep o MalIMHHOMY O0yYEHUIOY.

IleneBas rpyrmma: CIylIaTeld, OTHOCSAIIUMECS K KaTErOpuu OOyYaroIIuXcs
MO CTEIHAIIBHOCTSIM W HaIpaBJICHUSM MOATOTOBKH, oTHeceHHbIM Kk UT-chepe.

1.3. XapakTepucTHKA HOBO KBAJIM(PUKANMYU U CBA3aAHHBIX ¢ Hell BUI0B
Npo(ecCHOHAIBHON [1eATeJbHOCTH, TPYAOBbIX (QYHKIUI H(MJIH) YypOBHeil
KBAJIU(PUKALMA

1.3.1. O6aacte  npodecCMOHATBHOM  JIeATEJbHOCTH  CIIyIIaTels,
npoleanero o0ydeHue o mporpaMmme MpodhecCHOHAIBHOM TMEepenoroTOBKH,
B KOTOPOW MOXET OCYIIECTBISATh MPOPECCHOHANBHYIO ACATENbHOCTD: pa3padoTKa
U TIPUMEHEHUE METOA0B MAIIMHHOTO OOyYEHUs JJIs PEeIIeHUs PUKIIAIHBIX 3a7ad.

BbITyCKHUKH MOTYT OCYIIECTBIATh NPOGECCHOHATIBHYIO JEATEIbHOCTh
B Ipyrux ooOmactax u (wim) cdepax NpodecCHOHATBHONU ESATEIBHOCTH TPHU
YCIIOBUU COOTBETCTBHSI YPOBHS WX OOpa30BaHUS W MOJYUYEHHBIX KOMIIETCHLIUN
TpeOOBaHMIM K KBATH(PUKAINKA pAaOOTHHUKA.
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1.3.2. O0bekThI NpodeccuoHAIBLHOM 1eATeIbHOCTH: METO/Ibl MAIIIMHHOTO
oOyueHus.

Bunbl mpodeccuoHanbHONW —EATEILHOCTH: CO3JaHUE W TPUMCHCHHE
TEXHOJIOTHIA OOJIBITUX TaHHBIX.

1.3.3. YpoBenbr kBajnupukanuu. B  CcOOTBETCTBHM C  MPUKA30M
MunucTepcTBa Tpyaa U COIMAILHOM 3amuThl Poccuiickoit Deaepamun ot 6 uross
2020r. «O6 ytBepxkaenun IIpodeccuonanbHoro crangapra «Crenuanuct
1o OONBIIUM  JaHHBIMY», JOMOJHUTENbHAs MpodecCHOoHaNbHAS — Iporpamma
npoecCHOHANBbHON TMEPEeNnoArOTOBKM  «AHAIUMTUKA JAHHBIX» 00€CleunBaeT
JOCTHKEHHE 6 YPOBHS KBaTU(UKALIMH.

1.3.4. Komnerenuun  (TpyaoBble  (GyHKUMH) B  COOTBETCTBHUH
c npodeccHoOHAIBLHBIM  cTaHaapToMm  (dpopMuUpoBaHMe  HOBBIX  WJIH
COBEPIIEHCTBOBAHME MMEKOLIIUXCH)

[Iporpamma  pa3paboTaHa B COOTBETCTBUM  C  aKTyaJbHBIMHU
KBaTU(DUKAIMOHHBIMA ~ TPeOOBaHUSIMU, MPO(ECCHOHAIBHBIMU  CTaHJapTaMu
crienuanucToB. Buasl mpodeccuoHanbHONW AEATENbHOCTU, TPYJOBbIe (YHKIIUH,
yKaszaHHble B IpodeccuoHaqbHoM cTanmapte 06.042 «Crnenpanuct mo OOJbIINM
JAaHHBIMY, TIPSACTaBICHEBI B Ta0auIax 1-2.



Taomuma

XapakTrepuCcTHKAa HOBOM KBAJTU(PUKALMYI, CBA3AHHON ¢ BUAOM NPO(decCHOHATBLHOM AeITeJbHOCTH U TPYAOBbIMHU
(GyHKIUSIMH B COOTBETCTBHH € POpeccHoHAIBHBIM cTaHaapToM 06.042 «Cnenuaauct mo 00JbMM JAHHBIM»

Bun
. O0001meHHass TPyAOBas .
TpynoBble neiictBust TpynoBas pyHkumst by npogdeccuoHaIbLHOM
AeATeTbHOCTH
PazpaboTka, 00CyKaeHue U yTBEpKICHNE AJ02.6 TlnanupoBanue u
COZIep KaHUS AaHATTUTUYECKUX paboT OpraHu3aIys aHATUTHIECKUX padoT
C MCIIOJIb30BAaHUEM TEXHOJIOTHI OOJIbIINX C UCMOJIb30BAaHMUEM TEXHOJOTUI
JTAHHBIX OOJIBIINX JTaHHBIX
Omnpenenenne UCTOYHUKOB OOJIBIINX TAHHBIX
JUIS aHAIKU3a, UISHTU(UKAIMS BHEITHUX U
BHYTPEHHUX UCTOYHUKOB JAHHBIX TSI
MIPOBEJICHUS AHATUTHYECKHUX PadoT
[Tonmyuyenne u GpunbTparyst 60IBIIUX 00HEMOB AJ03.6 I[ToaroroBka JaHHBIX IS A Ananu3 60bIINX TaHHBIX
JAHHBIX U3 T€TEPOreHHBIX HCTOYHUKOB IPOBE/ICHUS AHATUTUYECKUX paboT | ¢ MCIIOJIb30BaHHEM Co3nanue
W3Bneuenne, mpoBepKa U OYMCTKA OOIBITIX 10 UCCIIEIOBAaHUIO OOJIBIINX JAHHBIX | CYIIECTBYIOIIEH B OpraHW3aliyd | ¥ IPUMEHEHHE
00BbEMOB JIAHHBIX U3 F€TEPOr€HHBIX HCTOUHUKOB METO/10JIOTHYECKOI TEXHOJIOTUH
OreHKa COOTBETCTBUS HAOOpa JaHHBIX Y TEXHOJIOTHYECKOU OOJIBIINX TAHHBIX
MpeIMETHOM 00JIACTH U 3a/1a4aM aHaATUTHUYECKUX UHOPACTPYKTYPHI

pabot

BBI60p MCTOHOB U UHCTPYMCHTAJILHBIX CPEACTB
aHaJIM3a OO0JIBIINX JAaHHBIX JJIA ITPOBCACHUA
AHAJIUTHYCCKHUX pa60T

Pa3zpaboTtka, moBepka, orieHKa UCIOIb3YEMBIX
MojieTiel OONIBIINX JaHHBIX

Br100op cpeacTs npencraBieHus pe3yiabTaToB
AQHAJMTUKH OOJBIIUX JAHHBIX

A/04.6 TposenecHue
AQHAJTUTUYECKOTO UCCIIEI0OBaHUS C
NPUMEHEHHEM TEXHOJIOTHIA OOBITIX
JTAHHBIX B COOTBETCTBHH C
TpeOOBAHUSIMH 3aKa3unUKa




Tabmura 2

XapakrepucTHKa HOBOW M pa3BuBaeMoil nugposoii komnerenuun B UT-cepe, cBsi3aHHOM ¢ ypoBHeM (pOPMHPOBAHUSA
U pa3sBUTHS B pPe3yJIbTaTe 0CBOCHUSA MPOIPAMMBbI «AHAJTUTHKA JAHHBIX)

HaumenoBanmue HaumenoBanue [pumep 0 — cmoco6HOCTH 1 - cnocobHOCTB 2 — c1OCOOHOCTH 3 — c1nocooHOCTH
cepsbl npodecCHOHAIBLHONH | MHCTPYMEHTOB | He NposBJsieTcs/ NPOsIBJIsieTCS MO/ NposiBJIsieTCS], NPOsIBJIsIeTCS
KOMIIeTEeHIIMH NPOSABJISIETCSI B | BHEIIHUM KOHTPOJIeM / HO o0yyammuiics CHUCTEMHO /
CTeNeHH, Npu BHELIHEH MU30AMYECKH Mpuderaer | o0y4amommics
HeI0CTATOYHOM MOCTAHOBKe 3a1a4un/ K 3KCIIEPTHOM MoaupuuHupyer
JJIS1 OTHECEHUS odyuaromuiics KOHCYJIbTaIuu/ CIOCOOHOCTD MO/
Kk 1 ypoBHio noJib3yercst CaMOCTOSITEJILHO omnpejeleHHbIe
c(hopMHUPOBAHHOC roTOBBIMH, noa0upaeT U NoJb3yeTcss | 3a1a4M / co3gaer
TH KOMIIETEeHIUH | PeKOMEeHI0BAHHBbIMHU rOTOBBIMH MPOAYKTAMH | HOBBIil IPOAYKT,
NPOAYKTAMHU o0yuaer Ipyrux
HckycctBennsii | [Ipumensier Python — + - -
UHTEJUIEKT HCKYCCTBEHHBIN
Y MalIMHHOE UHTEJUICKT U
o0OyueHue MaIIMHHOE 00y4eHue
HckyccrBennbiit | Ocymectsiser coop u | Python — + - -
WHTEJUIEKT MOJTOTOBKY JaHHBIX
1 MalllIMHHOE JJIsA o6yquI/151
obyueHmne Moenen
HCKYCCTBEHHOTO
MHTEJIEKTa
HckyccTBennsiii | PazpabateiBaet Python - + - -
HUHTCIIJICKT MOAYJIN MallIMHHOT'O
1 MaITuHHOE ob0ydenus (MO) mns
o0OyueHue peleHus 3a1a4




1.4, IInanupyemMble pe3yabTaThbl 00y4eHUsI

Cnymarenu B pe3yJibTaT€ OCBOCHHS IPOTrpaMMbl  Npo(hecCHOHATbHOU
NEPENOArOTOBKH «AHAIUTHKA TaHHBIX» CMOTYT:

POL. Pa3pabaTeIBaTh cofepikaHue aHAIMTHISCKUX pabOT C UCIIOIH30BAHUEM
TEXHOJIOTHI OOJBIINX JAHHBIX.

PO2. ITony4ats 1 GpUABTPOBATH IAHHBIE U3 TE€TEPOrE€HHBIX HCTOUHHUKOB.

PO3. W3BnekaTb, NOpOBEPATh M YUCTUTh JAHHBIE M3 TE€TEPOrCHHBIX
HMCTOYHUKOB.

PO4. IIpoBoauTh OLIGHKY COOTBETCTBHS Ha0Opa MJAaHHBIX MPEIMETHOM
00JIaCTH U 3a7ja4aM aHAJTMTUYECKUX paloT.

POS5. Beibuparh MeToAbl 1 UHCTPYMEHTAJIbHBIE CPEJICTBA aHAIN3a JaHHBIX
JUTSl IPOBEJICHUSI aHATTUTUYECKUX padoT.

PO6. Pa3pabaTbiBaTh, NpOBEPATh M OLIEHWBATH MCIOIb3yEMbIE MOJAEIU
JAHHBIX.

PO7. Beibupath cpeAcTBa IpeICTaBlICHUs PE3YIbTATOB AHAIUTUKY JTaHHBIX.

1.5. Kareropus caymaresei

JIuua, momy4varoiye BeIcIiee 00pa3zoBaHue MO OYHOM (0OUHO-3a04HOMN) opMme,
JIUIIA, OCBOMBIITUE OCHOBHYIO MPOQECCHOHAIBHYI0 00pa30BaTeIbHYIO MPOTPAMMY
(manee — OIIOII BO) OakanaBpuata, B 00bEME HE MEHEE BTOPOro Kypca
(6akanaBpsl 2-ro kypca), OIIOIT BO cnennanurera — HE MEHEE BTOPOTO KYypCOB
(cmermanmuctel - 3-ro Kypca), oOydaromuecss mno OIIOIT BO, oTHeceHHbIe
Kk UT-chepe.

1.6. TpeOoBaHUA K YPOBHIO NOATOTOBKH MOCTYNAKIIEr0 HA O0yUeHHe
Cpennee npodeccroHanbHOE WK BbICIIee 00pa30BaHUE, NI OCBAaUBAThH €T0
B MOMEHT OOyYE€HUs Ha IaHHOU MPOTrpaMMme.
J{nst ycnenrHoro u3y4eHusi IporpaMMbl CITYIIATENH 10KHBI UMETh:
— 3HaHUSA B 00JIACTU MAaTEMAaTHYECKOrOo aHaln3a, JWHEHWHON aireOpbl
Y TEOPUH BEPOSTHOCTEM;
— 3HaHMS CMHTAaKCUCAa U YMEHHE MPOTrpaMMHUPOBATh HA BHICOKOYPOBHEBOM
s3bIke Python.,

1.7. IIpoA0KUTEIBLHOCTD 00y4eHH sl
256 gaca, u3 Hux 140 KOHTaKTHBIX, B T.4. 36 YaCOB CTAXKUPOBKA.

1.8. ®opma o0yueHus

OuyHo-3a0uyHas (0OOyueHHWE MO TMpOTrpaMMe peau30BaHO B dopmarte
CMEIIaHHOTO  O0y4YeHHs, C  TOPUMEHEHHEM  JJIEKTPOHHOTO  OOydeHus
Y TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHA).



1.9. TpeGoBanusi K  MaTepuaJbLHO-TEXHUYECKOMY  OOecledyeHuIo,
HEOO0XOAMMOMY JIJIsl peaju3alui JONOJHUTEILHOI NpodeccHnoHATbLHOM
nporpamMMbl Npo¢ecCHOHATbLHOM MepPenoAroToBKM (TpedoBaHuUsI K Ay TUTOPUM,
KOMIBIOTEPHOMY KJIACCY, IPOrPAMMHOMY 00ecreyeHnI0)

OOyyeHne NpPOM3BOAUTCA Ha MIaTPopMme 3NIEKTPOHHOro obOyuenus COY
«e-Kypee»  (https://e.sfu-kras.ru/).  HMcmonb3yroTcsl  CEpBHCHI  BEOMHApOB
U BUJICOKOH(DEPEHITUH.

[Ipy mnpoBeneHUM JEKUUM, MPAKTUYECKUX 3aHATUH, CaMOCTOSATEIbHOU
paboThl ciymaTesned M CTAXHPOBKU MCIOJIB3YETCs cienyroiiee o00pyIoBaHUE:
KOMITBIOTEP C HayIIHUKAMU WUJIU ayJIUOKOJIOHKaMHU, MUKPOGOHOM U BeO-KaMepoi,
BBICOKOCKOPOCTHOE ToKItoueHUe K UHTepHeT (He MmeHee 5 MouT/c).

[Tporpammuoe obecnieuenue: opaysep Google Chrome, Anaconda, PyCharm
Community.

1.10. OcodenHocT  (MPUHUMIIBI)  MOCTPOEHUS]  IOMOJHHUTEJIbHO
npogeccuoHaNbLHOM NPOorpaMmMbl NPOGeCCHOHAIBLHOM NePenoAroTOBKYU

OcC0OEHHOCTH TOCTPOCHUS TMPOrPaMMbl IEPEMOATOTOBKUA «AHAIUTHKA
JTAHHBIX)

— B OCHOBY IPOEKTHUPOBAHUS MPOTrPAMMbI MOJIOKEH KOMIIETEHTHOCTHBIM
NOJIXOTI;

— BBINOJHEHWE  Yy4e€OHBIX  3aJaHuii, TPeOYIOIMX  MPAKTHYECKOTO
NPUMEHEHUST 3HAaHUH W YMEHWH, TONYYCHHBIX B XOJAC H3YUCHHS
JIOTUYECKH CBSI3aHHBIX TUCIUTIINH;

— BBINIOJIHEHUE UTOTOBBIX aTTECTAIMOHHBIX Pa0OT MO peaIbHOMY 3aJJaHUIO;

~ HCTOJb30BaHUE WHHOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH,
B TOM UHCJIE COBPEMEHHBIX CHCTEM TEXHOJOTUYECKOU TMOAJIEPKKU
npoiecca oOydeHHs, OOeCNeYUBAIOIMIMX KOM(POPTHBIE YCIOBUSA IS
oOy4Jaromnmxcs, MpenoiaBaTeiei;

~ TMPUMEHEHHUE AIIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB
(IMCTaHIIMOHHOE, YTIEKTPOHHOE, KOMOMHUPOBAHHOE 00yUYEHHUE U TIp.).

B mongepkky — JOMOTHUTENBHOW — MPOGECCHOHANIBHOW  MPOTrpPaMMBI
po(heCCHOHAITLHOM MTEePETIOArOTOBKH pa3pabdoTaH MIeKTPOHHBIN Kypc https://e.sfu-
kras.ru/course/view.php?id=35455.

1.11. Oco0eHHOCTH OPraHU3alUMN CTAKUPOBKH

CraxxupoBKa cliymiaTesiel T0moJIHUTEILHON TPo(eCcCHOHaTBLHOM MTPOTrpaMMBbI
MEPETOJITOTOBKN  «AHAIUTHKA JAHHBIX» SBJSIETCS 00s3aTEIBbHOM COCTaBHOMU
4acThI0 00pa30BaTEIBLHON MPOrpaMMbl | MPEJCTaBISICT COO0OM BUI y4eOHOU
NEATEeTLHOCTH, HETMOCPEJACTBEHHO OpPHUEHTHPOBAHHBI Ha MpodhecCuoHaIBHO-
MPAKTUYECKYIO0 MOATOTOBKY ciymiaTteneil. CTaxupoBKa OCYIIECTBISICTCS B LEAX
dbopMupoBaHUS W 3aKpeIieHUus NPOo(EeCcCHOHATBHBIX YMEHMA U HaBBIKOB,
MOJIYYEHHBIX B PE3yJIbTaTe TEOPETUYECKON MOATOTOBKH.

Cpoku mpoBeeHUs CTAXKUPOBKH YCTaHABIMBAIOTCS TpadukoM y4eOHOro
nporiecca B oobeme 40 yacoB B KOHIE Ipollecca OOyYEeHHS B COOTBETCTBUU
C YTBEPJACHHBIM B YCTAHOBJIEHHOM MOPSAKE yUeOHO-TEMATHYECKUM TIIIaHOM.
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https://e.sfu-kras.ru/
https://e.sfu-kras.ru/course/view.php?id=35455
https://e.sfu-kras.ru/course/view.php?id=35455

B pamkax o4HO-3209HOW (OpMBI OOyuUeHHUS Ha OCHOBE IMCTAHIIMOHHBIX
TEXHOJIOTHIA CTAXXHPOBKA OCYIIECTBIIsIETCS B (popme online cTaxxupoBku (B hopmate
pa3pabOTKH MPUIIOKEHHSI C UCTIOIH30BAHUEM TEXHOJIOTHIA MAIIMHHOTO O0YYCHMS).

1.12. lokymeHT 00 o0oO0pa3oBaHMU: JUIUIOM O TEPENOATOTOBKE
YCTaHOBJICHHOTO 00pasIia.



dopma 00yueHHsI — OYHO-3a0YHAS.
Cpox o0ydeHust — 256 gacos.

YUYEBHbBIM IIJIAH
JAOIOJHUTEJIbHOMN NMPO(ecCHOHAIBHOM POrpaMmMbl NPodecCHOHAIBLHON NEePenoAroTOBKU
«AHAJIUTHKA JaHHBIX)»

Beero KoHTakTHBIC Yachl
Ne HaHMeHOB%HHe Obmas KOHTAKTH., Jla6opar. Tpaxtuacckne | CPC, ®dopMbI KOHTPOJIS
/i MonyJieu TPYAOCMKOCTD, 4. Jlexkuuu Y CEMUHApPCKHUE .
. paboThI
3aHATHS
1 | Maremariiecias 32 16 4 . 12 16 Sauer
CTaTHCTHKA
2 MammuHHOe 00y4yeHue 112 56 14 — 42 56 3auer
3 I'my6okoe o0yueHue 48 24 6 — 18 24 3auer
4 CraxxupoBka 40 36 — - 36 4 3aver
3ammTa UTOrOBOM
4 Hrorosas arrecranus 24 8 - - 8 16 aTTeCTAIlMOHHOMN
paboThI (IpoeKTa)
Hroro 256 140 24 - 116 116
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YUYEBHO-TEMATHYECKHUH IUIAH
JAOIOJHUTEJIbHOMN NPO(ecCHOHATBHOM POrpaMMbl NPodecCHOHAIBLHOM NEePenoAroTOBKHU

«AHaAJIMTHKA JAHHBIX»

Kareropus ciymareneit: auia, MMEIOIIUE WM TOJIyJalolne cpejiHee npodeccuoHanbHOe WM BhICIIee 0Opa3oBaHue.
Cpox o0yuenusi: 256 4acos.

dopma o0ydeHHS: OUHO-3a0YHASI.
PexuM 3aHgaTHIl: 6 YaCOB B HENIEIIO.

OO6mas Bcero KoHTakTHBIE Yachkl
Ne . PesynbTarsl
HaunmenoBanue mopyinei TPYEMKOCTb, | KOHTaKTH., JlaGopar. [MpakTrueckue CPC, u.
/o Jlexun oOy4deHus
. . paboThl | M CEMHUHAPCKHUE 3aHATHSI
1 MaTemMaTH4YeCKasl CTATHCTHKA 32 16 4 - 12 16 PO4-PO7
11 MeTo/ibl CTAaTUCTHYECKOTO ONUCAHMUS 16 8 2 i 5 8 PO7
pe3yabTaTOB HAOIOICHUS
19 CraTHCTUYECKOE OLICHUBAHKE TTApaMETPOB 16 8 2 i 5 8 PO4-PO6
U IPOBEPKA TUIOTE3
2 MammuHHOe 00y4eHue 112 56 14 - 42 56 PO1-PO7
2.1 | Beenenue B MalIMHHOE 00y4YeHHE 16 8 2 - 6 8 POl1, POS5
29 HpenBapHTermHaﬁ o0OpaboTka u 16 8 2 i 6 8 PO2-PO4
pa3BeIOYHBIN aHAIHM3 JAHHBIX
2.3 3anaua KiaccuUKauu 16 8 2 - 6 8 POS5-PO7
2.4 3aslaya BOCCTAHOBJIEHHSI PErPECCUU 16 8 2 - 6 8 PO5-PO7
2.5 3amaya KJacTepusanuu 16 8 2 - 6 8 POS5-PO7
2.6 JlepeBbst perieHnit 1 ancaM6Jiu MoJienen 16 8 2 - 6 8 POS5-PO7
2.7 PexoMeHnmaTenbHbIE CUCTEMBI 16 8 2 - 6 8 PO5-PO7
3 I'ay6okoe o0yuenne 48 24 6 - 18 24 POS-PO7
3.1 BBenenue B rimy6okoe oOydeHune 16 8 2 - 6 8 PO5-PO7
3.2 CBepTouHbIe HEHPOHHBIE CETH 16 8 2 - 6 8 PO5-PO7
3.3 | PexyppeHTHBIC HEHPOHHBIE CETH 16 8 2 - 6 8 PO5-PO7
4 CraxupoBKa 40 36 - - 36 4 PO1-PO7
S) Hrorosas arrecranus 24 8 - - 8 16 PO1-PO7
Hroro 256 140 24 - 116 116




Kasienpapubiii yueOHbIH rpapuk
JAOINOJIHUTEIbHOMN NPO(ecCHOHATBHON NPOrpaMMsbl Po¢ecCHOHAIBLHOM NMEePEenoAroTOBKU
«AHAJIUTHKA JaHHBIX)»

2024-25 yueOHblii roa

HaumeHnoBanme
MojyJieii (KypcoB)
O0bem yuedHoOI

ceHTAOph OKTAOpL HOAAOpBb Jaexaldpb SIHBaph (despann MapT anpeJib Mai HIOHb

HArpy3KHu, 4.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41-53
42
43

BxopaHoi accecMeHT

Maremarudeckas
CTaTUCTHKA

IIpomexyTOUHBII
aCCECMEHT

MarmHaHOe 00y4eHue K| K

I'my6okoe oOydeHme

CTraxXupoBKa

WToroselii accecMEHT

Hrorosas aTTeCcTalnus
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II. OHEHKA KAYECTBA OCBOEHMUA ITPOT'PAMMDbI

2.1. ®opMbl aTTeCTAIlUM, OIEHOYHbIE MaTepuajbl, MeTOAMYeCKHUe
MAaTepHAJIbI

[Iporpamma mpegycMmaTpuBaeT TNpPOBEIEHHME TEKylled U UTOrOBOM
arrectanuu. TeKyilas arrecTalus CiyliaTtelied MPOBOAUTCS MO JUCHUILIMHAM
HA OCHOBE BBIMOJHEHMS 33JaHUN B DJICKTPOHHOM OOydaromeM Kypce, a Takke
C YYETOM pe3yJIbTaTOB MPOMEKYTOUYHOI'O aCCECMEHTA.

Meroauueckue wmartepuanbl, HEOOXOJUMBIC JJIsI BBIMOJHEHUS TEKYIINX
3alaHUM, TPEACTABICHbBI B COOTBETCTBYIOIIMX AJIEMEHTaX 3JIEKTPOHHOTO
oOydaromero Kypca M BKIIOYAIOT ONHCAaHWE 33JaHUs, METOJUYECKHUE
PEKOMEHAAIUU TI0 €r0 BBIIOJIHEHUIO, KPUTEPUU OIICHUBAHUSI.

2.2. TpeGoBaHusl U coJiep:KaHNe HTOTOBOM aTTeCTALMHU

K urorosoi arrecranuu AOIYCKArOTCS CIYLIATENN, YCIEIIHO IPOLIEIIINE
IIPOLIEAYPY UTOIOBOTO acceCMeHTa. MiToroBas arrectanus o nporpaMMe BKII0YAET
IIPECTaBICHUE UTOroBOi arrectanuoHHO paboTel (MAP) B ¢dopme mpoexra.
OcHOBHasl 1I€b HUTOrOBOM AaTTECTAlMOHHOW paOOTbl— BBIIIOJHUTE PalOTY,
JEMOHCTPUPYIOLYI0O  ypPOBEHb  IOATOTOBJIEHHOCTM K  CaMOCTOSTEIBHOU
npo(hecCUOHATBHOM NesSTENbHOCTH.

VAP BpIMONHSAETCSs WHAWBHIYAJIbHO WM B IpyNIax o 2-4 4YelloBeKa.
CraywmaTenb HpefoCTaBIseT Pe3yJbTaT BBIIOJHEHHOW pabothl B (opmare PDF,
opopmiieHHOM M OTBevaroule TpeOOBaHMAM K COJIEPKAHUIO HUTOTOBOM
aTTeCTallMOHHOM padoThl. CHHCOK HCIOJIb30BAaHHBIX HCTOYHUKOB JIUTEPATYpPHI
npuBoautTcs B KoHUEe HMAP. JIokyMEHT NpUKpEIUISIETCS B OpPraHU3alMOHHBIN
AIIEKTPOHHBIN KypC MporpamMMbl Ipo(eccuoHaIbLHON NepenoAroToBKU. B nToropoi
aTTECTAllMOHHOW paboTe OJDKHBI OBITh YETKO O0003HaueHbl o00JacTh U
aKTyaJlbHOCTh paOOThI, TIOCTAHOBKA 33J]a4M, IPUBEACHBI PE3YJIbTAThl, MOJYyUYECHHbIE
ciaymareneM. TpeOoBaHHUS U COJEpKAaHUE HMTOTOBOWM aTTECTAIlMM H3JI0KEHBbI B
METOJMYECKUX YKa3aHHUs K BbImoiHeHuto AP u pasmematrorcs Ha miuaTdopme
ANEKTPOHHBIX KypcoB CDY.

IIpumepubie Tembl HAP

Jlmarsoctrka KO>KHBIX HOBOOOpa30BaHUM.

Knaccudukaimys TOKCUHYHOCTH KOMMEHTaPHEB.

Pacnio3zHaBaHue pyccKOro )K€CTOMUMHUYECKOTO S3bIKA TITYXOHEMBIX.
[Iporno3upoBaHue 0TKa30B TEXHOJOTUUECKOTO0 000PY10BAHMUS.
Buneoananutuka npou3BOACTBEHHOTO TPAaBMAaTU3MA.

agbrwnE

TpeOoBaHus K CoePKAHUIO MOSICHUTEIbHOM 3anucku UAP

1. Bsenenue. Onncanue 3amadu.

2. O0630pHas yacth. OnucaHue HCHOJIB3YEMOIO AJITOPUTMA MAIIUHHOTO
O0Oy4eHHsI/apXUTEKTYPhl HEUPOHHOU CETH.

3. TlocraHoBKa 3a7au MAalIMHHOTO OOyUYEHUSI.
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4. Onucanuve HabOpa AAHHBIX W LIArOB MO €ro MOJTOTOBKE JJI O0y4YeHUs
MOJEIIH.

5. OmnmcaHue apXUTEKTYpPbl MOJETN(MOIEICH ) 1 MeToAa O0yJCHHUS.

6. Ormenka kauecTBa 00y4eHUs, TpadUKH.

/. 3akioueHHUE. Onucanue JOCTUTHYTBIX  pE€3yJIbTaToOB, ecu
MCIT0JI30BAJIOCh HECKOJIBKO MOJIEIIEN, CPAaBHEHUE KAYECTBA UX PaOOTHI.

8. CnuCcOK HCTOIb30BaHHBIX HCTOYHUKOB.

9. Ilpunoxxenue. [ToaHBIN KO pelICHHUS.

Kpurepuu oneHuBaHUS HTOTOBOM aTTECTALIMOHHON PadOThI

OueHka «OTJIMYHO» CTAaBUTCS, €CIIM CIyllaTellb NPUMEHWI IOJIyYEHHbIE
HABBIKM NPOCKTHUPOBAHUS WHCTPYMEHTAIBHBIX CpPEICTB AHAIN3A JAHHBIX I
pELIEHUs IPUKIAIHON 3a/1a4d CUCTEMHO Ha 3KCIIEpTHOM ypoBHe. KoHTponaupoBan
BECh LIUKJI MPOTPAMMHOM pa3pabOTKU UTOTOBOTO MPOEKTA.

OueHka «XOpOWIIO» CTAaBUTCA, €CIU cIlylaTedab Npu BbimonHeHun WAP
CaMOCTOATENLHO pa3padoTall OTAEIbHBIE MOJIYJIM UTOTOBOTO MPOEKTA.

OueHka «yJJOBJIETBOPUTEIBHO» CTABUTCSA, €CIIU CIyIIATENb IPU BBITTOTHEHUN
AP non xoHTposieM npernogaBatess pa3padoTan nporpaMMHOE 0OecriedeHHE.

Wrorosast arrecrauvoHHas padoTa 3alUINAETCS B CUHXPOHHOM (opmare
nepes aTTeCTallMOHHOM KOMHUCCHEH; padoTa NpeICTaBIsAETCs C MOMOIIBIO YCTHOTO
JOKJIaJIa U JEMOHCTPALIUN NPE3EHTALIAH.

BrinosiHeHre UTOrOBOM aTTECTAIIMOHHON paOOThI SIBISIETCS 00s3aTEIbHBIM.

ITo pesynbpraTtam BeinoaHeHUs AP arrecraimoHHas KOMUCCHSI TPUHUMAET
penieHre 0 MPUCBOEHUM CITYIIATENSAM I10 pe3yJIbTaTaM OCBOEHHUSI JOTOJHUTEIBHON
npodecCUOHATbLHON IPOrpamMMBbl npodhecCUOHAIBHOM MEePEeNnOArOTOBKH
KBUIMPUKAINA ~ «AHAIUTHK», O  TPEAOCTAaBICHWM TIpaBa  3aHUMAThCA
poecCHOHANIbHOM IeITEIbHOCTRIO B c(hepe Co3aaHus U IPUMEHEHUS TEXHOJIOTUI
OOJBINX JAHHBIX W BbIJAUe JTUIIOMA O POo(dEeCcCUOHATBLHOM MepernoAroTOBKE.
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I1l. OCHOBHOE COIEPKAHUE ITPOI'PAMMBbI

3.1. [li1an y4eOHOM 1eATEJIbHOCTH

PesynbraTel 00yueHus

VYyeOusblie neiictBus/
(OpMBI TEKYIIIEr0 KOHTPOJIS

Hcnons3yembie pecypchl/
HUHCTPYMEHTbI/TEXHOJIOTHH

POI1. Pa3paGatbiBaTh
COJIep)KaHNE aHATTUTUICCKUX
paboT C UCIIOIb30BAHUEM
TEXHOJIOTUH OOJBIINX
JaHHBIX

Jlekuuu.

Brinonnenue 3aganus,
pa3zpaboTKa aJIrOpUuTMOB
pELIeHUI B COOTBETCTBUHU C
YKa3aHHBIM 33/1aHuEM. TeCcThl

Marepuaisl 3JIEKTPOHHOIO
Kypca B CUCTEME
AIIEKTPOHHOT'O O0YYCHHUS
CDY «e-Kypcom».
Buneokondepenumu

PO2. ITonyyats
1 QUIBTPOBATH IAHHBIC U3
reTepOreHHBIX HCTOYHUKOB

Jlekuuu.

Brinonnenue 3aianus,
pa3zpaboTKa aJIrOpUTMOB
pelIeHuii B COOTBETCTBHH C
YKa3aHHBIM 3a7aHueM. TecThl

Marepuaisl 3IEKTPOHHOIO
Kypca B CUCTEME
AIIEKTPOHHOT'0 O0YYEeHHUS
COV «e-Kypceb.
Buneoxondepenuuu

PO3. 13BnekaTs, IpoBepATH
Y YUCTUThH JaHHBIC U3
reTepPOreHHBIX HCTOYHUKOB

Jlexuumn.

Bremonaenue 3amanms,
pa3paboTKa aJIrOPUTMOB
pPELIECHHUI B COOTBETCTBUU C
YKa3aHHBIM 3aJ1aHieM. TecThl

Marepuainsl 3JeKTPOHHOTO
Kypca B CUCTEME
AIIEKTPOHHOTO 00yUeHHS
COV «e-Kypceby».
BupeokoHdepeHuuu

POA4. IIpoBouTh OLIEHKY
COOTBETCTBHS Habopa
JAHHBIX [IPEAMETHOU
o0JacTu U 3aa4aM
AHATUTHYECKUX padoT

Jlekuuu.

Brinonnenue 3a1anus,
pa3zpaboTKa aJIrOpUTMOB
pelIeHuii B COOTBETCTBHH C
YKa3aHHBIM 3aJIaHUCM. TecThl

Marepuaisl 3JIEKTPOHHOIO
Kypca B CUCTEME
AIIEKTPOHHOT'O O0YUYCHHUS
COV «e-Kypceb.
Buneoxondepenuuu

POS5. Beibupars METOIBI U
WHCTPYMEHTAJIbHBIE CPEACTBA
aHaIWu3a JaHHBIX IS
MPOBEICHUS aHATUTHYECKHUX
pabot

Jlexuumn.

Brimonnenue 3agaHus,
pa3paboTKa alropuTMOB
pELIEHHUI B COOTBETCTBUU C
YKa3aHHBIM 3a1aHueM. TecThl

Marepuainsl 3JIeKTPOHHOTO
Kypca B CUCTEME
3JIEKTPOHHOI'0 O0YYeHHUs
COV «e-Kypceby.
BuneokoHdepenumu

PO6. PazpabarbiBats,
MIPOBEPSTH U OIICHUBATH
UCIOJIb3YEeMbIE MOJIETTH
JTAHHBIX

Jlekuuu.

BrinonHenue 3a1anus,
pa3zpaboTKa aJIrOpUTMOB
pelIeHuit B COOTBETCTBHH C
YKa3aHHBIM 3aJIaHUCM. TecThl

Marepuainsl 23IEKTPOHHOIO
Kypca B CUCTEME
AIIEKTPOHHOTO 00y4eHus
COV «e-Kypceb.
Buneokondepenuuu

PO7. BriOupats cpencraa
IIPENICTaBICHMSI PE3YJIbTaTOB
AHAJIMTUKH JaHHBIX

Jlexium.

Brimonaenue 3agaHus,
pa3paboTKa alropuTMOB
pELIEHHUI B COOTBETCTBUU C
YKa3aHHBIM 33J1aHueM. TecThl

Marepuainsl 31€KTPOHHOTO
Kypca B CUCTEME
AIIEKTPOHHOTO 00yUeHUs
CDY «e-Kypcom.
Buneokondepeniuu

3.2. Buabl 4 coepkaHue caMOCTOATEILHOM PadoThI
CamocrositenbHas padota ciaymartens (CPC) mpeanonaraer yriy0OlieHue

Y 3aKperuieHne Tteoperndeckux 3HaHui. CPC  Bkimwodaer cleayromuye BUAbI
CaMOCTOATENILHOE  YIIIyOJIGHHOE M3y4YeHHUe
BOIIPOCOB TPOrPaMMbl, BBINIOJHEHHE HWHAWUBUIYAJIbHBIX 33JlaHUM, MOATOTOBKA

CaMOCTOSITCJIbHOU ACATCIBbHOCTH.

K TECTUPOBAHUIO U MPUOOPETEHHE OMbITa PadOTHI B paMKax 3JEKTPOHHOIO Kypca.

Beimonnenue CPC npeamnosiaraeTcs B AUCTAaHIIMOHHOM pPEXHME B paMKax

9JICKTPOHHOT'O KypcCa.
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PABOYASA ITPOT'PAMMA
AUCHUIIMHBI (MOIYJIs1)
«MaTeMaTH4YecKasi CTATHCTHKA)

1. AuHoranus

B pamkax ocBoenust moaynsi «MareMatnueckas CTaTUCTHKa» CIyIIATeld
ITO3HAKOMSITCSI C OCHOBHBIMH ITOHSATHSMH, 3aJ]adaMH M METOJJaMH MaTEeMaTHYCCKOM
CTaTUCTHKHU, HAy4daTCsl MIPOBOJIUTH MEPBUUHYIO 00pPaOOTKY BHIOOPOYHBIX JAaHHBIX,
pPacCUUTHIBATH CTaTUCTUYECKHE OLICHKH rapaMeTpoB pacrpeaencHui
110 BEIOOPOYHBIM JaHHBIM, IIPOBEPATH CTATHUCTUYECKUE THUIOTE3bI, OBJIAJACIOT
HaBbIKAMU NPUMEHEHUsS METOJOB MAaTeMaTHYECKOM CTAaTUCTUKH ISl PEIICHUS

KOHKPCTHBIX 3a1a4 B IIPAKTHYCCKUX o0OnacTsx.

Hesap aucuuniMHbl (pe3yabTaTbl 00y4eHus)
[Io oxoHuaHuu oOydeHHs Ha JAHHOM JUCUUIUIMHE Ciylatean OyayT

CIIOCOOHBI:

POA4. IIpoBoauTh OIIEHKY COOTBETCTBHS HaboOpa JaHHBIX IPEIMETHOU
o0JlacTu U 3a7a4aM aHAJTUTHYECKUX padoT.
POS5. BeiOupatrh METOJIbI M MHCTPYMEHTAJIBHBIE CPEJCTBA aHalM3a JIAaHHBIX
JUISL TIPOBEJICHUS AaHAIMTHYECKUX PaboT.
PO6. PazpabatbiBaTh, HPOBEPATh M OICHUBATH MCIIOIL3YEMbIE MOJESIH

JTAHHBIX.

PO7. BeiOupath cpesicTBa npeAcTaBICHUS Pe3yJIbTaTOB aHATUTUKY JTAHHBIX.

2. ConepxaHue

HaumenoBanue
MPAKTHYECKUX
Ne, HaumenoBanue CopnepxaHnue neKuui (ceMHHApCKUX Buner CPC (konnuecTtBo
TEMBbI (KomMYecTBO 4acoB) 3aHSITHIA) 4acoB)
(xonnyecTBO
9acoB)

Moayab 1. MaTemaTuveckasi craTucTuka (32 yaca)
BBenenue B OnucaTenbHBIN N3yuenue
MaTeMaTUYECKYIO aHaJIM3 JaHHBIX HA | JOTIOJHUTEIHLHOTO

CTATUCTHUKY. FeHepanLHa;I

a3bike Python

MaTcpualia 1o T€MaM:

MeToser ¥ BBIOOpOYHAs (6 4.). I'enepanbHas u
CcOBOKyITHOCTH. [ITkaibl 3aoanue 1. Pacuer | BBIOOpOUHAS
CTaTUCTUYECKOTO
H3MEpEHUS. OINHCaTEIbHBIX COBOKYITHOCTH.
OIHMCaHUSA
3VIIBTATOR OMnupuyeckre QyHKIMS | CTaTUCTUK, OMmnupudeckue QyHKIUS U
besy U TUIOTHOCTh MIOCTPOEHHE IJIOTHOCTD pacrpeeseHusl.
naomoaenus (16 4.)
pacnpenenenus. [Ioauron | oneHok 3aKOHOB [Tonuron n rucrorpamma.
U THUCTOTpamma. pacnpenenenus OnucatenbHble
OnucarenbHble CTaTUCTUKH.
CTaTUCTHUKH (2 4.) Tectuposanue (8 4.)
Cratuctuku u ux IIpoBepka N3yuenue
Cratuctuyeckoe .
P —. cBoiicTBa. OLeHKH CTaTUCTUYECKUX JIOTIOTHUTEIBHOTO
CTaTUCTUUYECKUX TUIIOTE3 HA SI3BIKE | MaTepualla o TeMaM:
IIapaMeTpoB U
XapaKTEPUCTHK Python (6 4.)
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HaunmenoBaunue

MPAKTUYECKUX
Ne, HaumeHOBaHME Coneprxkanue JeKIui (cemuHapcKux Buast CPC (konuuecTBo
TEeMBbI (KOTMYEeCTBO YacoB) 3aHATHUN) YacoB)
(konuuecTBO
9JacoB)

MPOBEpPKA TUIIOTES CIIyYalHBIX BEJIUYHH. 3aoanue 2. CratucTuku u ux

(16 u.) MeTto MakCUMaJIbHOTO IIpoBepka runote3 | cBoiicTBa. OLIEHKH
npasaononodus. Meron | o Buze CTATUCTUYECKUX
MOMEHTOB. HEU3BECTHOTO XapaKTePUCTHUK CITy4alHBIX
JloBepurenbHas 3aKOHA BeJIn4YuH. Merton
BEPOSATHOCTb, pacnpeseneHus MaKCHUMaIbHOTO
JIOBEPUTEIIbHBIN reHEPAILHOU npasaononoous. Meron

uHTepBan. Obmas cxema
MIPOBEPKH THIIOTE3.

COBOKYITHOCTH U
HCHU3BCCTHBIX

MOMEHTOB. JloBepuTenbHas
BEPOSTHOCTb U

CraTuctuyeckuit napamerpax JIOBEPUTEIIbHBIA HHTEPBAJL.
kputepuil. Kpurepuit U3BECTHOTO 3akoHa | OOmiast cxema NpoBEPKU
corjacusl. pacnpeeneHus rurnore3. CTaTHCTHYECKHUI

ITapamerpuueckue u
HeMapaMeTPUUYCCKUE
IO/IXO/IbI TIPOBEPKHU
rumores. (2 u.)

kpurepuii. Kpurepuit
COIJIACHS.
[Tapamerpuueckue u
HernapaMeTpUYeCKue
HOJIXO/Ibl IPOBEPKU
runore3. TectupoBanue

(8 4.

3. YcJi0BuUS peaju3aniy NPorpaMMsl TMCHHIIHHBI

OpraHu3anMoHHO-NeJATOrHYecKHe YCJIOBUS Peau3aiuu MporpaMmbl
OOy4eHue Mo mporpaMme peain3oBaHo B opMaTe CMEIIAHHOTO0 00y4YeHHs,

C NPUMEHEHUEM aKTUBHBIX TEXHOJIOTM COBMECTHOTO OOYYEHHS B 3JIEKTPOHHOM
cpene (CMHXpOHHBIE M ACHHXPOHHBIE 3aHATUsA). JIeKIMOHHBI Marepuan
MPEJICTABISECTCS B BUAE CUHXPOHHBIX JIEKIMWA, 3alMUCEeW 3aHATHH, TEKCTOBBIX
MaTepUalioB, IPE3EHTALMI, pa3MEIaeMbIX B 3JIEKTPOHHOM Kypce. JlaHHbIE
MaTepualibl CONMPOBOXKAAIOTCS 3aJaHUSMH U AUCKYCCHSIMU B 4YaTaxX AUCUUILIUH.
N3yuenne teopernueckoro wmartepuana (CPC) mnpeamonaraercss A0 W MOCIHE
CUHXPOHHOM 4acTu pabOoTHI.

MarepuajJbHO-TEXHHYECKHE YCJIOBUS Peau3auiy NporpaMmmabl

CUHXpOHHBIE  3aHATUSA  peaJu3ylorcss Ha  0a3e  MHCTPYMEHTOB
BUJICOKOH(EPEHIICBA3U U BKIIIOUAIOT B €05 JIEKIIMOHHBIE U MPAKTUUECKUE 3aHSTHUS.
JInst mpoBeeHUs] CUHXPOHHBIX 3aHATUN (BEOMHAPOB CO CIIUKEPAMM) MIPUMEHSAETCS
nporpamma BHE€OKOH(pepeHUcBs3u. [lpu mnpoBeneHUM JEKIMM, TPaKTUYECKUX
3aHATHI, CaMOCTOSTEIBHOM pabOThl CHylIaTeNed HCIOJIb3YeTCs CleayIolee
000pyI0OBaHUE: KOMITBIOTEP C HAYIIHUKAMHU WM ayJIMOKOJIOHKaMHu, MUKPO(HOHOM
u BeO-kamepoil. [Iporpammuoe obOecrnieuenre (OOHOBJIEHHOE [0 TMOCHEIHEN
Bepcun): Opaysep Google Chrome, TEKCTOBBIN peaakTop.

Y4eOHo-MeTOAUYecKOe H MH(OPMAaLIHOHHOE 00ecrieYeHre MPOrpaMmMbl

JlucuumnianHa MOKeT ObITh pealin30BaHa Kak O4YHO, TAK U 3409HO, B TOM YHCIIE,
C MPUMEHEHHEM JTUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX TeXHOJOrHM. OHa BKIIOYAET
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3aHATUS JIEKIIMOHHOTO THUIIA, MHTEPAKTUBHBIE (OPMBbI OOyUEHHUs, MPAKTUYECKUE
3aHATHUA.

CoaepxaHue KOMILIEKTA y4eOHO-MeTOANYECKUX MaTepHAJIOB

[lo maHHON AMCUWIUIMHE HWMEETCA SJICKTPOHHBIA y4eOHO-METOAMYECKUN
komiuieke (YMK) B cucreme a5ekTpoHHBIX KypcoB CDY. YMK coaep:kut: cuctremy
HABUTAIMU N0 JUCHUILTHHE (Yy4eOHO-TeMaTHUECKHM J1aH, MHTEPAaKTUBHBIN rpapuK
paboThI MO0 AUCUHUIUIMHE, CBEICHUS O pe3yibTaTtax 00yueHus, 4atT Juist OObsIBICHUN
Y BOIIPOCOB IPENOAABATENIO), TEKCTOBbIE MaTe€pHalbl K JIEKLUUSAM, IPAaKTUUECKUE
Y TECTOBBIC 3aJaHMUs, CIUCKM OCHOBHOM H JIONOJIHUTEIBHOM JIMTEPATypBHI.
B snekTpoHHOM Kypce peain3oBaHa cucTeMa 0OpaTHOM CBS3H.

Jlureparypa

1. Bbonpapenko I1.C. Teopus BepoATHOCTEH U MaTeMaTH4eCKasi CTaTUCTUKA
(nnst 6axanaBpoB) / I1.C. bounapenko, I'.B. I'openona, M.A. Kanko. — M.: KnoPyc,
2018. — 384 c.

2. T'opsunoB B.b. Maremaruueckasi CTaTUCTHKA: Y4YEOHUK JUIsl BY30B /
B.b. l'opsiunoB, u np.; [Tox pen. B.C. 3apy6una, A.I1. Kpumenko. — U3a. 3-¢., ucnp.
— M.: U3a-Bo MI'TY um. H.D. baymana, 2008. — 423 c.

3. HUBuenkol'M. Maremarnueckas cratuctuka /  [.W. MiBueHko,
HO.1. Mensenes. — M.: K] JIu6poxom, 2019. — 352 c.

4. KoOzapp, A.M. IlpuxnanHas matemMatuyeckas craTuctuka. Hcmop /
A.N. KoG3ape. — M.: ®uszmarnut, 2012. — 816 c.

5. JInoiin 2., Jlenepman Y. CripaBoUHMK 1O NPUKIATHON cTaTUCTUKE. B 2-X
ToMax. — M.: @uHaHCHI U cTaTUCTHKA, 1990.

6. Ilyraués B.C. Teopust BeposTHOCTE M MaTeMaTH4ecKas CTaTHCTHKA:
yueoHoe nmocobue / B.C. [lyraués. — M.: ®usmatnut, 2002. — 496 C.

4. OneHKa Ka4yecTBa OCBOEHHSI NMPOrpaMMbl JUCHMILUIMHBLI ((POpMBI
aTTecTaluu, OlleHOYHbIE U METOAUYECKHE MATEPHUAJIbI)
dopma aTTecTAllUM N0 TUCUMUILUINHE — 3a4eT.
OrneHka pe3ynbTaTOB OOYYEHHS OCYIIECTBIISIETCS CIEAYIONUM O00pa3oM.
MakcuMainbHO 3a Kypc MokHO Habpath 100 6anioB, U3 HUX:
— TECTBI CAaMOKOHTPOJIS K JiekiusM — 40 %;
— MpaKTHYeCKHue 3ajiaHus cocTaBisitoT — 60 %.
3ader moayyaroT ciyimarenu, Haopasme He meHee 50 % u3 100 ot ob6miero
mporpecca 1o Kypcy.

IIpumeps! TECTOBBIX 3aJaHUM
1. Onienka Ha3bIBaeTCs ..., €CIAM €€ MaTeMaTU4YeCKOe OXKUJAHUE PaBHO
OIICHHBAEMOMY ITapaMeTpy.
a) CMEIIEHHOM;
0) HECMEIIICHHOM;
B) HECOCTOSTEIIHHOM;
I') COCTOSITEJIbHOM.
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2. ... OUEHKOW mapameTpa 6 Ha3bIBAETCS YMCIOBOM HMHTEPBAJ, KOTOPHBIM
C 33JJaHHOM TOYHOCTHIO MOKPBIBAET HEU3BECTHOE 3HAUEHUE NTapameTpa 6.
a) TOYCYHOM;
0) UHTEPBaAILHOM;
B) COCTOSATENHHOM;
r) 3¢ HEeKTUBHOM.
3. JIuist mpOBEPKU TUIIOTE3bI O PABEHCTBE JUCHEPCUN UCTIOJIB3YETCS:
a) kpurepuii Puniepa;
0) kpurepuii CTbIOICHTA;
B) kputepuiit CMHUpHOBa;
r) kputepuii Konmoroposa.

Tunosoe npakTuyeckKoe 3aJanune

CrenepupoBatrb BekTOop MIHMHBI 1000 351eMEHTOB, 3JIEMEHTAMU KOTOPOTO
ABJISIIOTCSL  PEAM3alli  HOPMAJIbHO PACHPENCIICHHOW CIIy4YalHOM BEJIMYHMHBI
C 33J]JaHHBIMM  TIapaMeTpaMH (MAaTEeMaTHUYECKOE OXHUJAaHUE U CTaHJapTHOE
OTKJIOHEHHUE BBIOpaTh Cily4altHbIM 00pa3zoM). [TocunTaTs OCHOBHBIE ONUCATEIbHBIC
XapaKTepUCTUKU: MHUHUMYM M MAaKCUMyM, MaT. OXHUJAHUE, JHUCIEPCHS,
CTaHIAPTHOE OTKJIOHEHHWE, KBaHTWIM YypoBHen 0.95 wu 0.99, wmenumana,
K03 PUIIMEHTHI aCUMMETPUH, JKcLiecca. BU3yan3upoBaTh MogydyeHHbIE BBIOOPKH,
UCIIOJIB3YSI TUCTOTpaMMBbl. [10CTPOUTH OIIEHKH MIJIOTHOCTEW M BU3YaIM3UPOBAThH HX.
HccnenoBath OTKIOHEHHWE CTAaTUCTHUYECKOTO MAaT. OKUJIAHMS OT 3aJlaHHOr0 MpHU
pocte 00beMa BIOOPKH.

Kpurepuu oueHuBanus 3a1aHu il

Basr 3 Oamna 4 Oamna 5 6aioB
3aJiaHue BBIITOIHEHO 3aaHue BRIIOIHEHO, | 3aJaHue BHIITOJIHEHO
Kpurepuii 4acTUYHO, TpeOyeT HO TpebyeT MOJTHOCTHIO, HE TpeOyeT
CEPHhE3HON AOPAOOTKH | HEKOTOPOI TOpabOTKH | 1opabOTKH
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PABOYASA ITPOT'PAMMA
AUCHUIIMHBI (MOAYJIs1)
«MamuHHoe o0yueHue»

1. AHHOTAMA

B pamkax ocBoenus wmomyns «MammHHOE OO0y4YeHHE» CHylIaTeNu
ITIO3HAKOMATCSI C OCHOBHBIMM MNPHHIMIIAMA W METOJMKOM aHaIM3a JAaHHBIX,
OCHOBHBIMU TNpUHIMIAMH cOOpa M TOATOTOBKM HCXOAHBIX JaHHBIX, 3a/adeit
KJIaCCU(PUKALMU U METOJAMH €€ PEILICHUs, OCHOBAaMH PErpeCCHOHHOTO aHalln3a,
3a/1a4€ ¥ METOJaMM KJIACTEpU3aLHA, OCHOBHBIMU 33Jja4aMU U METOJaMU aHaIn3a
BPEMEHHBIX PSAJOB, HAY4aTCs IPUMEHATH U3y4YEHHBIE METO/IbI AHAIN3A JAHHBIX IIPU
pPEIICHUH peajJbHbIX MPAaKTUYECKUX 3a]1a4, OBJIAJCIOT HAaBBIKAMHU pa3padOTKU
WHCTPYMEHTAJIBHBIX CPEACTB aHAIN3a JaHHBIX.

Hesap aucuuninHbl (pe3yabTaTbl 00y4eHus)

[lo okoHYaHuM O0Oy4YeHUsT Ha JAHHOM NHUCUMIUIMHE CIylaTean OyayT
CIIOCOOHBI:

POI1. Pa3pabaTbiBaTh cosiepikaHre aHAIUTUYECKUX PadOT ¢ UCIOJIB30BaHUEM
TEXHOJIOTHM OOJIBIINX JAHHBIX.

PO2. [lony4ats 1 GpuAbTPOBATH JaHHBIE U3 FE€TEPOT€HHBIX HICTOYHHUKOB.

PO3. 13BnekaTp, npoOBEPATh M YHCTUTHh JIaHHBIE W3 TE€TEPOTrCHHBIX
HUCTOYHUKOB.

PO4. IIpoBoauTh OLIEHKY COOTBETCTBHsSI HaOOpa MJAaHHBIX MPEIMETHON
00JIaCTH U 337a4aM aHAJIMTUYECKUX padoT.

POS5. Beibupath MeTOoAbl U MHCTPYMEHTAJIbHBIE CPEJICTBA aHAIM3a JAHHBIX
JUTSl IPOBEJICHUSI aHATUTHYECKUX padoT.

PO6. Pa3zpabaTeiBaTh, TPOBEPSTH U OIICHUBATH HCHOJb3yEMbIE MOJIEIU
JAHHBIX.

PO7. BeiOupath cpesicTBa mpeACcTaBICHUS Pe3yJIbTaTOB aHATUTUKY TaHHBIX.

2. ConepxaHue

HanmenoBanue
. MPAKTHYECKUX
Ne, HaumeHoBaHue CopnepxaHnue neKuun p Buner CPC (konnuecTBo
(ceMHuHapCcKuX
TEMBbI (KomMYecTBO 4acoB) - 4acoB)
3aHATUIN)
(KOJIMYeCcTBO 4acoB)
Monayasb 2. MamuaHoe o0y4uenne (112 yacoB)
Brenenue B N3yuenue
Beenenue B
MaIlIMHHOE 00yUYEeHHE. JIOTIOJTHUTEIBHOTO
MalIuHHOE

OO6yuenue Mopenen
«C yaurenem» u «0e3
YUUTEI.

MaTepHasa 1o TeMaMm:
BBenenue B MammHHOE
oOyuenue. OOyueHue

oOydeHure Ha SI3bIKE

2.1. Beenenue Python (6 4.).

B MalllMHHOE 3aoanue 1. .
OO6yuaroriee u MOJIENIEH «C YUUTEIeM)
obyuenwue (16 4.) N3ydenne 0CHOBHBIX
TECTOBOE MHOXKECTRBO. " «0e3 yuuTess».
WHCTPYMEHTOB
Dddexr J3LIKA OO0yuarorniee U TECTOBOE
nepeodyyeHus u MHO€eCTBO. D ekt
MPOrpaMMUPOBAHUS
HE1000yUYeHHUS. nepeoO0yyeHus
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HanmenoBanue

Ne, HaumeHoBaHUE Coneprxanue JIeKIui MpaKTHACCIHX Buast CPC (konudecTBo
TEMBI (KONIMYecTBO 4acoB) (CeMHHapCUKHX 4acoB)
3aHATHI)
(KOJIMYECTBO YacOB)
Cwmemenne u pazopoc. | Python nns ananuza | u HemooOydeHwHs.
@yHKIMS IOTEPD U JTAHHBIX Cwmenenue u pa3opoc.
GbyHKIIMOHAT OyHKIMS TOTEPh U
kauecTBa. Meron (GyHKIMOHAT KayecTBa.
MEePEKPECTHOM Merton nepekpecTHON
npoBepku. OCHOBHbIE npoBepku. OCHOBHbIE
JTarnbl IPOEKTOB JTanbl IPOEKTOB
MaIIMHHOTO MaIIMHHOTO O0yUYeHUE.
oOydJeHwue. OcobGenHocTH
OcobenHoctu HAKOIJICHUS BEIOOPKH
HaKOIUICHUS BBIOOPKHU TaHHBIX U
JTaHHBIX U KOJIMYECTBEHHAs! €T
KOJMYECTBEHHAs ero orieHka. Pa3merka
oneHka. Pazmerka naHHbIX. OLeHKa
naHHbIX. OLeHka KayecTBa pabOThI
KadyecTBa pabOThI MoJienei.
mojenei. (2 4.) Tectuposanue (8 4.)
KiroueBspie 3a1aun B [IpenBapurenbHas N3yuenne
MOATOTOBKE JaHHBIX. | 00paboTKa u JOTIOTHUTETILHOTO
Boccranosnenue pa3BeqOYHBII MaTepHuaa 1o TeMaM:
MIPOIYIIEHHBIX aHaJIM3 TaHHBIX HA KitoueBble 3a1aun B
3HAYCHUH. s3pike Python (6 4.). | moaroroBke JaHHbIX.
OO0Hapy>keHue 3adanue 2. Boccranosnenue
BBIOPOCOB. [IpoBepka IIPOITYLIEHHBIX 3HAUYCHUH.
banancupoBka npasjomnoo0Hoct | OGHapyskeHHe BEIOPOCOB.
naHHbIX. O6paboTKka | UCXOAHBIX JaHHBIX. | bamaHcupoBka JaHHBIX.
KaTeropuanbHbIX ITouck anomanbHbix | OGpaboTka
IIPU3HAKOB. 3HaueHuil. [lonck u | KareropuaabHbIX
MacmrabupoBaHue BOCCTaHOBJICHHE NPU3HAKOB.
29, MIPU3HAKOB. MPOIYIIEHHBIX MacmrabupoBanue
Buzyanuzanus 3Ha4YeHUH. IPU3HAKOB.
[IpeaBapurenbHas
0GpaboTKa i BBIOOPOYHBIX JTaHHBIX. | [IpeoOpa3zoBanue Buzyanuszanus
. CronbukoBas JTAHHBIX. BBIOOPOYHBIX TAaHHBIX.
pa3BeOYHBIN aHAIHU3
fanmbix (16 1) Aarpamma. Busyanuzanus CronbukoBas o
JIunelHbli rpaduk. JAHHBIX nuarpamma. JInHenHbIi
I'ucrorpamma. rpaduk. ['ucrorpamma.

Ilonuron yacTtort.
I'paduk mmoraOCTH

Ilonuron yacToT.
I'paduk mmotHOCTH

pacnpeneneHus pacnpenenexnus
BEPOSITHOCTEM. BeposTHOCTEN. ['paduk
I'padux «smmk ¢ (GIILIUK C yCaMm».
ycamu». Kpyrosas nuarpamma.
Kpyrosas auarpamma. Konsnesas nuarpaMma.
Konbsuesas JlenecTkoBas
auarpamma. nuarpamma. PaguanbHbie
JlenecTkoBas auarpaMmsl. JlmarpaMMebl
Jarpamma. paccesius. OnucarenbHast
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HanmenoBanue

Ne, HaumeHoBaHUE Coneprxanue JIeKIui MpaKTHACCIHX Buast CPC (konudecTBo
TEMBI (KONIMYecTBO 4acoB) (CeMHHapCUKHX 4acoB)
3aHATHI)
(KOJIMYECTBO YacOB)
Pannanbhble CTaTUCTHUKA JJIS
Jarpammsl. nepeMeHHbIX. [Tonck
JlnarpamMmbl paccesHusI. CBSI3EU MEXTy
OnucarenpHas IIEPEMEHHBIMH.
CTaTUCTHUKA IS TectupoBanue (8 4.)
nepemeHHbIX. [Tonck
CBSI3EM MEXITY
nepeMeHHbIMH (2 4.)
ITocTaHoBKa 3amauu Knaccudukanms N3yuenue
KJIacCCU(UKALINH. JTAaHHBIX Ha SA3BIKE JIOTIOTHUTEIILHOTO
baiiecoBckas Teopust | Python (6 u4.). MarepHaa 1o TeMam:
MIPUHATHS PELICHUM. 3aoanue 3. [TocTanoBka 3agaun
Jloructuueckas OOyuenue Mozeneit | kinaccuuKaIim.
2.3. 3anaua perpeccus. Meron } KJIacCU(PUKALIUHU. baiiecoBckas Teopus
onmmxaitmux cocenet. | [Togbop IPUHATUSA PELICHUI.
KJIAaCCU(UKAINN
(16 w.) MeTtpuku OLEHKH ONTUMAJIBHBIX Jloructuueckas
KayecTBa B 3ajJa4e napameTpoB perpeccus. Meron
kinaccuduranuu (2 4.) | mojenei. OreHka Onmxaimx cocenei.
KauecTBa MeTtpuku OLEHKH
HOCTPOEHHBIX KayecTBa B 3a/1a4e
Moenen KJIacCHU(pUKAIUH.
Tecruposanue (8 4.)
[TocranoBka 3anauun Brimonnenue N3yuenue
BOCCTAHOBJICHUS PErpecCUOHHOTO JIOTIOTHUTETILHOTO
perpeccun. [Ipocras aHaJIM3a Ha S3bIKE MaTepHuaa 1o TeMaM:
nuHeiHas perpeccus. | Python (6 4.). [TocranoBka 3amaun
MHOXeCTBEHHas 3adanue 4. BOCCTaHOBJICHUS
nuHenHas perpeccus. | [loctpoenue perpeccun. [Ipocras
2.4. 3anaua Meroa HAMMEHBIINX | PETPECCUOHHBIX JMHEWHAs PETPECCHS.
BOCCTaHOBJIEHHS kBagparoB. Metpuku | moxenei. [Tondop MHoxecTBEeHHas
perpeccuu (16 4.) OIICHKU KauyecTBa B ONTUMAaJIbHBIX JMHENHas perpeccus.
3a7a4e [1apaMeTpOB Meroa HauMeHbIINX
BOCCTAHOBJICHUS mozenen. Onenka KBaJpaToB. MeTpuku
perpeccuu (2 4.) KauecTBa OLICHKH Ka4yecTBa B
IIOCTPOEHHBIX 3a/1au€ BOCCTAHOBJICHUS
Mozeen perpeccuu.
Tecruposanue (8 4.)
BBenenue B nepeBbs [TocTpoenns N3yuenne
peLIeHUN. JIEPEBbEB PEIICHUN | IOIIOJHUTEIBHOTO
ANTOpUTMBI u aHcamOJeit Marepuaa 1o TeMam:

2.5. JlepeBbs
peuieHuit u ancamOIu
moeneit (16 u.)

IIOCTPOEHHUSI IEPEBHEB
pemienuii. Penyknus
pEIIAONINX IEPEBBEB.
AHcambieBbie
Meroabl: barrumr,
OyCTHUHT, CTEKUHT

(24)

IrOpPUTMOB HA
s3pike Python (6 4.).
3aoanue 5.
[Toctpoenue
MoJeJIel Ha OCHOBE
JIEPEBBHEB PELICHUI
¥ aHcamouei

BBenenue B nepeBbs
pemeHui. AIrOpUTMBI
MOCTPOEHUS IEPEBHEB
peuennii. Penykums
peuaromX 1epEBbEB.
AHcaMOJIEBBIE METOIBI:

22




HanmenoBanue

. MIPAKTHUYECKUX
Ne, HaumeHoBaHue CopnepxaHnue neKkuui p Buner CPC (konnuecTBo
(ceMuHapcKux
TEeMBbI (KOTM4YeCTBO YacoB) - YacoB)
3aHATHI)
(KOJIMYECTBO YacOB)
JITOPUTMOB barrusr, OycruHr,

(Gerrunr, OycTUHT U
CTEKHHT) IS
peLICHUS 3a/1a41

CTEKHHT.
Tectuposanue (8 4.)

KJ1accu(pUKaIum.
[Tonbop
ONTUMAJIBHBIX
[1apaMeTPOB MOJIEIIEH.
O1reHKa KauecTBa
HIOCTPOCHHBIX
MoJeiei
[TocTanoBka 3anaun Brimonnenune N3yuenne
KJIaCTEpU3AIIHH. KJIACTEPHOTO JOTIOTHUTETILHOTO
I'padoBbie MeTOBI aHaJM3a Ha S3bIKE Marepuaia 1o TeMam:
KJIaCTEPH3aLIHH. Python (6 u.). ITocranoBKa 3amaun
Uepapxuueckas 3aoanue 6. KJIACTEPU3ALINH.
KJIaCTepU3alHsl. [Toctpoenue I'pacdoBbie MeTOIBI
2.6, Knacrepusauys Cratuctuueckue Moenen KJIACTEPU3ALIAH.
(16 u.) METO/]IbI KJIaCTepU3allun Hepapxuueckas
kinacrepuzanuu (2 4.) | manubix. [Togdop KJIACTEPU3ALIUSL.
ONTUMAJIbHBIX CratucTuveckre MeTo bl
apamMeTpoB KJIaCTEpU3ALINH.
mopeneit. OneHka Tectuposanue (8 4.)
KayecTBa
HOCTPOEHHBIX
MOJeNIeH
KonnabopaTtuBHas IToctpoenue Nzyudenue
¢bubTpanus. PEKOMEHIATENBHBIX | JOTIOJHUTEIBHOTO
KonrenrHas CUCTEM Ha SI3bIKe MaTepuaia 1o TeMam:
GbrIbTparHs. Python (6 u.). KonnabopaTtuBHas
[Ipo6nema xonoanoro | 3aoanue 7. duibTpanus.
crapra. MeTpuku Coznanne KonTentHas
OILIEHKH KauyecTBa pexoMmeHnatenbHoN | ¢punbTpanus. [Ipobaema
2.7. PEKOMEH/TaTeITHbHBIX CHCTEMBI C XOJIOAHOTO CTapTa.
PexoMengarensHbIe cucteMm (2 4.) UCTIONIb30BaHUEM MeTpuKkH OleHKH
cucremsl (16 4.) METOJIOB KauecTBa
KOJTa0OpaTUBHOM PEKOMEHIaTeTbHBIX
¢bunbTpanuu CUCTEM.
Y MaTpUYHOU Tecruposanue (8 4.)
(haxTopuzarum.
dopMupoBaHue
Y OIIEHKA
PEKOMEH Talii
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3. YcaoBus peajiM3auu NPoOrpaMMbl I CHUTLTHHBI

Opranu3anMoHHO-NEeJArOrn4YecKue YCJI0BUSA pPeau3aluy NporpaMmbl

OOyueHue 1o TporpaMme peaqn30BaHo B popMaTe CMEIIaHHOTO O00yUYeHUs,
C IPUMEHEHHEM aKTUBHBIX TEXHOJIOTM COBMECTHOIO OOYYEHHS B 3JIEKTPOHHOM
cpene (CHHXPOHHBIE M AaCHHXPOHHBIE 3aHATHA). JIGKIMOHHBIA MaTepuan
MPEJICTABISCTCS B BUAE CHUHXPOHHBIX JIEKIUW, 3alUCEeW 3aHATHH, TEKCTOBBIX
MaTepUalioB, IPE3EHTALMI, pa3MElaeMblX B 3JIEKTPOHHOM Kypce. JlaHHbIE
MaTepHayibl COMPOBOXKIAIOTCA 3aJaHUSMHU M JUCKYCCHUSAMH B 4YaTax JUCUMUILIUH.
N3yuenue teopernueckoro marepuana (CPC) npenmonaraercs 10 W IOCHE
CUHXPOHHOM 4acTu paboThI.

MaTtepuajJibHO-TEXHHYECKHE YCJI0BHUS PeaJn3aliu NPporpaMmmbl

CUHXpOHHBIE  3aHATUS ~ pealu3ylorcs Ha  0a3e  MHCTPYMEHTOB
BUJICOKOH(DEPEHIICBA3U U BKIIIOUAIOT B €05 JIEKIIMOHHBIE U MPAKTUUECKUE 3aHSTHUS.
J{nst mpoBeieHUSI CHHXPOHHBIX 3aHATUN (BEOMHAPOB CO CIUKEPAMU) MPUMEHSETCS
nporpamma BHIE€OKOH(pepeHUcBs3u. [lpu mnpoBeneHUM JIEKIMM, TPaKTUYECKUX
3aHATHI, CaMOCTOSATENbHOM palOThl CHyIIAaTeNed HCIOJIb3YETCs CIENyIoLee
000pyZI0BaHUE: KOMITBIOTEP C HAYIIHUKAMHU WM ayJIMOKOJIOHKaMHu, MUKPO(HOHOM
u BeO-kamepoil. I[Iporpammuoe obOecnieueHre (OOHOBIEHHOE 1O IMOCJEIHEN
Bepcun): opaysep Google Chrome, TEKCTOBBIN pegakTop.

Y4eOHO-MeTOAMYECKOEe U MHPOPMALMOHHOE o0ecnedyeHre MporpaMmbl

JlucuunianHa MOKeT ObITh peajin30BaHa Kak O4YHO, TAK U 3409HO, B TOM YHCIIE,
C IPUMEHEHUEM JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TE€XHOJOrHM. OHa BKIIOYAET
3aHATUS JIEKIIMOHHOTO THUIIA, WHTEPAKTUBHBbIE (OPMBbI OOyUEHHS, MPAKTUYECKUE
3aHATHUS.

Conep:kaHue KOMIUIEKTA y4e0HO-MeTOAUYECKUX MaTEePUAJIOB

[lo naHHOW AMCHMIUIMHE HWMEETCS AJIEKTPOHHBIN y4eOHO-METOAUYECKHMA
komruieke (YMK) B cucreme a5ekTpoHHBIX KypcoB COY. YMK coaepxut: cucremy
HABUTAIIMU TIO TUCIUTUIMHE (Y4eOHO-TEeMaTHYECKUH TIJIaH, MHTEPAKTUBHBIN Tpaduk
paboThI IO TUCIIUIUIMHE, CBEJICHUS O PE3yJbTaTax 00yUYeHus, YaT A1 OObSBICHUIN
Y BOIIPOCOB IPEMNOJAABATENI0), TEKCTOBBIE MAaTEpUabl K JICKIUSIM, IPAKTUYECKUE
Y TECTOBBIE 3a/laHUSI, CIHUCKHM OCHOBHOM W JIONOJHUTEIBHON JIMTEPATYPHI.
B a5ekTpoHHOM Kypce peain3oBaHa cuctemMa oOpaTHOM CBSI3H.

Jlureparypa

1. BypxkoB A. MammunHoe oOyueHue Oe3 JMIIHUX cloB. bubmuoreka
nporpammucta. — M., 2020. — 192 c.

2. I'pac 1. Data Science. Hayka o manHwix ¢ Hyms: nep. ¢ anri. — CIIG.:
BXB-IlerepOypr, 2017. — 336 c.

3. Jxoumwm I1. VickyccTBEeHHBIN UHTEIIEKT ¢ npuMmepamu Ha Python. — M.,
2019. — 448 c.

4. Maxkxkunnu Y. Python u ananu3 nannsix. — Caparos: [IpogobpazoBanue,
2019. - 482 c.
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https://www.chitai-gorod.ru/books/authors/burkov_a/
https://www.chitai-gorod.ru/books/publishers/piter/biblioteka_programmista/
https://www.chitai-gorod.ru/books/publishers/piter/biblioteka_programmista/

5. Mupmxkanunu B., Pamka C. Python u mammaHoe o6yueHnue. MarmmHHoe
U Tiy0oKkoe o0yueHwue ¢ ucrnoiibzoBanneM Python, scikit-learn u TensorFlow. — M.,
2020. — 848 c.

6. MputbHUKOB JI.A. CTaTUCTUYECKUE METO Il MHTEIUICKTYaTLHOTO aHATN3a
nauabix. — CI16.: BXB-IletepOypr, 2021 — 240 c.

7. Mromnep A., I'euno C. BBeneHue B MalIMHHOE 00yY€HUE C TOMOLIBIO
Python. PykoBoacTBO 17151 cieruanucToB 1o padote ¢ manHbiMu. — M., 2017. —
480 c.

8. Ilmac k. B.Python njs cmokHBIX 3a/1a4: HayKa O JAaHHBIX U MAllTHHHOE
oOyuenue. — CII0.: [TetepOypr, 2018 — 576 c.

9. Cunen /I., Meiicman A., Aimu M. OcCHOBBI Data Science u Big
Data, Python u nayka o mannsix. — M., 2017. — 336 c.

10. Ckuena C. Hayka o maHHbIX: yueOHbIN Kypc. [lep. ¢ aarn. — CI16.: OO0
«Jlnanextukay, 2020. — 544 c.

11. ®nax II. MammnHHOe oOyueHue. Hayka M HMCKYyCCTBO HOCTPOCHHMS
aNTOPUTMOB, KOTOPHIE U3BJIEKAIOT 3HAHUS U3 JAHHBIX: TIep. ¢ aHrL. A.A. CIIMHKHHA.
— M.: IMK Ilpecc, 2015. — 400 c.

12. Xactu T., TuOpumanu P. OCHOBBI CTaTUCTHYECKOTO OOYUYCHHS:
WHTEJUICKTYJTbHBIN aHATIN3 TAHHBIX, IOTHYECKHUH BEIBOI M TIPOTHO3UPOBAaHKE. — M.,
2020. — 768 c.

13. O160u K. Mamunnoe oOyuenue ¢ ucnosbzoBanueM Python. COoopHuK
peuentoB. — CI16.: BXB-Ilerepoypr, 2020. — 384 c.

4. OueHKka KayecTBa OCBOEHHMSI NPOrpaMMbl JAMCUMIIMHBI ((OpMBI
aTTecTallMu, OlleHOYHbIE U MeTOHYeCKHEe MaTepPUAaJIbl)
dopma aTTecTaluy MO AUCUMILJIMHE — 3a4eT.
Onenka pe3yapTaTOB OOYYEHHS OCYIIECTBISCTCA CICAYIONIMM 00pa3oM.
MakcuMainbHO 3a Kypc MOkHO Habpath 100 6anioB, U3 HUX:
— TECTBl CAaMOKOHTPOJI K JekuusM — 40 %;
— TMpaKTUYEeCKHue 3a7aHus cocTaBisiioT — 60 %.
3ader moJIy4aroT ciymarenu, HaOpasiue He MmeHee 50% u3 100 ot obmiero
nporpecca 1mo Kypcy.

IIpumeps! TECTOBBIX 3aJaHUM
1. MHO)ecTBO [IPUMEPOB, VCTIOJIB3YyEMOE IS HACTPOWKHU
MOJIEJIN, HA3bIBAETCA
a) 00yJaromyM MHOKECTBOM,
0) TECTOBBIM MHOYKECTBOM;
B) IPOBEPOYHBIM MHOKECTBOM.
2. Yto siBHsieTCs pe3yNbTaTOM MPOTrHO3a JOTUCTUYECKON perpeccuu?
a) kKoopPUIMEeHThl  JTUHEWHOW  (YHKIIMH, OIHUCHIBAIONIEH  3aKOH
BO3HUKHOBEHUS COOBITHS;
0) YKCIIEHHOE 3HAYEHUE 11eJIeBON MePEeMEHHOIM;
B) IOTPEIIHOCTh BOBHUKHOBEHHUSI HEKOTOPOI'O COOBITHS;
I') BEpOSITHOCTh BO3HUKHOBEHUS COOBITHS.
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3. I'maBHOII LIETIbIO KIIACTEPHOTO aHAIN3A SABJISIETCA:
a) 00pa3oBaHUE TPYTI CXOKHUX MEKIY CO00H 0OBEKTOB;
0) pazOueHue Ha TPYyNIbI 10 HEKOTOPBIM MPU3HAKAM;
B) pa3JIMYECHUE 0OBEKTOB HAOJIIOICHHS 110 HEKOTOPBIM PU3HAKAM;
T') U3BJICYEHHE HanboJee BaXKHBIX TPU3HAKOB U3 TPYIII JaHHbBIX.

TunoBoe npakTu4eckoe 3aJaHue

JUi1 IOArOTOBJIEHHOTO HAabOpa JAaHHBIX BBINOJIHUTH CIEAYIOIIUX MEPEUEHb
EVCTBUU:

1. TlpoBectu npoBepKy IpaBaonoJ00HOCTH UCXOIHBIX JaHHBIX (IIPOBEpKa
TUIIOB HCXOJHBIX JTAHHBIX, HAUINYUE JHUIIHUX [IPOITYCKOB, HEBO3MOXXHBIX 3HAUYCHUN
u T.11.). [IpuBecTn HaliieHHbIEC 3HAYEHMSI K HY)KHOMY (opMarTy.

2. BBINONMHUTH MOMCK aHOMAJIbHBIX 3HAUEHUH.

3. BBHIMOIHUTH MOUCK ¥ BOCCTAHOBJICHUE TPOMYIICHHBIX 3HAUCHUH.

4. BpimoaHuTh npeoOpa3zoBaHUE JTaHHBIX (MPUBECTH YMCIIOBBIE MPHU3HAKU
K CTaHJapTHOMY BUY ).

Kpurepuu oueHuBaHus 3a1aHU I

Bbanbl 3 Oaiia 4 Gamra 5 OamnoB
3aiaHue BBIIIOJIHECHO 3aaHue BBIIOIHCHO, | 3aJaHue BHIIIOJIHEHO
Kpurepwii YaCTUYHO, TPeOyeT HO TpeOyeT HIOJTHOCTBIO, HE TpeOyeT
CEPHhE3HON AOPAOOTKH | HEKOTOPOI 1O0pabOTKH | mopabOTKH
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PABOYASA ITPOT'PAMMA
AUCHUIIMHBI (MOAYJIs1)
«I'1y0okoe o0yueHue»

1. AHHOTAMA

B pamkax ocBoeHus wMoxayns «liybOokoe 0OydeHue» — ciayliaTenu
MO3HAKOMSTCS €O croco0amMu (QOpMHUpPOBAaHUS 3HAHUM B 0ONACTH TEOpUU
HEUPOHHBIX CETEW, Pa3IMYHBIMU TOMOJIOTUSIMA HEUPOHHBIX CETEM, METOJAMM HX
CHUHTE3a U CHOcO0aMu HACTPOMKH, HAydaTcs MPUMEHSATh HEHPOHHBIE CETH INpHU
pELICHUH peajbHBbIX MPAKTUYECKUX 3a]ad, OBJIAJCIOT HaBbIKAMHU MPOEKTUPOBAHUS
HEHUPOHHBIX CeTEeH I pelleHus] TPUKIATHBIX 3a/ad B cepe MpOorHO3UPOBAHUS,

pacro3HaBaHus 00pa3oB, KIacCU(PHUKAINK, KIACTEPU3AINH U IPUHITUS PEILICHUH.

Hesap aucuuninHbl (pe3yJbTaTbl 00y4eHus )
[lo okoHYaHMM O0Oy4YeHUsT Ha JAHHOM NHUCUMIUIMHE CIylaTead OyayT

CITOCOOHBI:

POS5. Beibupats MeTOABl U MHCTPYMEHTAJIbHBIE CPEJCTBA aHAJIW3a JTaHHBIX
JUISL IPOBEJICHUS] aHATUTUYECKUX PaloT.
PO6. Pa3pabaTbiBaTh, NpOBEPATh M OLIEHHWBATH MCIOIb3yEMbIE MOJAEIU

JaHHBIX.

PO7. BI)I6I/IpaTB CpcacTBa NMPCACTABIICHUA PC3YJIbTATOB dHAJIUTHKHN JAHHBIX.

2. Conep:xanue

Ne HanmeHnoBanne
- Coneprxanue JeKIuil MIPAKTUYECKHUX Buapr CPC (konudecTBO
HauMEHOBaHUE .
TeMbL (KOTM4YECTBO YacoB) (ceMUHAPCKUX 3aHITHI) 94acoB)
(KOIMYEeCcTBO YacoB)
Mopayas 3. I'iry6okoe o0ydyenue (48 4yacoB)
N H3yuenne
MaremaTuuecKuit Y
N JIOTIOJTHUTEILHOTO

HelipoH. [lepcenTpoH.
Marepuaa 1o TeMam:

ITprHIMIIBL .
MaremaTuuecKuit

MOCTPOCHUS

3.1. OcHOBHI
TEOPUH
HEWPOHHBIX CETEN

(16 4.)

HEUPOHHBIX CETEH.
OHOCIIONHEIE U
MHOTOCJIOMHBIE
HEHPOHHBIE CETH.
ANTOPUTMEI O0YUYESHHS
HEHPOHHBIX CETEM.
Anroput™ 0O6paTHOTO
pacrpocTpaHeHHUs
OIINOKH.
OnrumMu3anys B
HEUPOHHBIX CETSX.
Perynapusanus B
HEHWPOHHBIX CETSIX
(24.)

OOyueHue MOTHOCBA3HON
HEUPOHHOW CETH Ha SI3bIKE
Python (6 4.).

3aoanue 1. Co3zmaune u
HCCJIEI0BAHKE
MHOT'OCJIOMHOW HEUPOHHOU
CEeTH JJI peuIeHus 3a/1auu
knaccudukanuu. [Togdbop
ruIepnapamMmeTpoB
HEHWPOHHOU CeTH

HelipoH. [lepcenTpoH.
[TpyHIMIIBI TOCTPOEHUS
HEHWPOHHBIX CETEH.
OpHocnolNHBIE U
MHOT'OCJIOMHBIE
HEHUPOHHBIE CETH.
AAropuT™MBI 00yUYEHHS
HEHUPOHHBIX CETEH.
AnroputM oOpaTHOTO
pacnpocTpaHeHus
onOKku. OnTUMHA3AIIAS
B HEHPOHHBIX CETSIX.
Perynsapusanus B
HEHUPOHHBIX CETAX.
Tectuposanue (8 u.)
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HanmenoBanue

Ne .
’ ConeprkaHue JEKIH MPAKTUYECKUX Buast CPC (konmdecTBo
HauMEHOBaHUE .
oML (KOJIMYECTBO YacoOB) (ceMHHapCKuX 3aHITHI) 4acoB)
(KOTMYECTBO YacoOB)

OO0yueHue peKyppeHTHBIX
HEUPOHHBIX CETEH Ha Nzyuenue
si3bike Python (6 4.). JIOTIOJTHUTEIHHOTO

PexyppenTHas

o 3aoanue 2. Coznaune u Marepuaiia 1no TeMam:
HEIpOHHAs CETb.
3.2. PexyppeHTHble UCCIJIEJOBaHKE apXUTEKTyp | PexyppeHTHas

HEUPOHHBIE CETH
(16 u.)

Heiiponnas cetb
C JAOJIrOu
KpaTKOCPOYHOU
namAaThbio (2 4.)

PEKYpPPEHTHBIX HEHPOHHBIX
CeTel I peLCHHS 3a/1a4n
MIPOTHO3UPOBAHUS
BpeMEeHHBIX psioB. [Togbop
rUrepnapaMeTpoB
HEWPOHHOW CETH

HEUpPOHHAS CETb.
Heliponnas cets ¢
JIOJITOM KPaTKOCPOUYHOM
MaMSIThIO.
Tectuposanue (8 u.)

3.3. CBepTouHbIe
HEWPOHHBIE CETU
(16 4.)

CBepTouHbIE
HEHPOHHBIE CETH.
ApPXUTEKTYpBI CeTei
JUTS KJaccu(huKanuu
HU300pakKeHUI.
3anaun 00paboTKH

OO0yueHune cBepTOYHBIX
HEHPOHHBIX CETeH Ha
si3bike Python (6 u.).
3aoanue 3. Cozmaune u
UCCIICIOBAaHUE APXUTEKTYP
CBEPTOYHBIX HEHPOHHBIX
CeTel I peLICHHS 3a1a9n

N3yuenune
JIOTIOJIHUTEIBHOTO
MaTepuaia 1o TeMam:
CepTouHbIC
HEHPOHHBIE CETH.
ApXUTEKTYpBI CETEN IS
KJ1accupuKanuu
n300pakeHuil. 3agaun

HU300pakeHHI. KJaccuukanum 00paboTKu
AyrMeHTanus JaHHbIX. | H300paXKeHUH. N300paXKeHU.
Transfer learning (2 4.) | Mcnons3oBanue AyrMeHTalus TaHHBIX.

TpaHcPepHOTo 00yUCHUS Transfer learning.
Tectuposanue (8 4.)

3. YcaoBusi peajiM3auuu NPorpaMmbl IUCHUTILTHHBI

Oprasnu3anMoHHO-NIEAATOTHYECKHUE YCJIOBHS Peau3aliu NPOrpaMmMbl

OOyueHue To mporpaMmme peaqn30BaHo B popMare CMEMIaHHOTO 00y4YeHus,
C MPUMEHEHHEM aKTUBHBIX TEXHOJIOTMM COBMECTHOTO OOYYEHHS B DJIEKTPOHHOM
cpene (CMHXpPOHHBIE ¥ ACHHXPOHHBIE 3aHATHs). JIeKIMOHHBIN Matepuanl
MPEJICTABISACTCS B BUAE CUHXPOHHBIX JIEKUMW, 3alUCEeW 3aHATUH, TEKCTOBBIX
MaTepuasioB, MPE3EHTAIMI, pa3MellaeMbIX B D3JIEKTPOHHOM Kypce. J[laHHbIe
MaTepualibl COMPOBOXKAAIOTCS 3aJaHUSIMH U JUCKYCCHSIMU B 4YaTaxX AUCIUILIUH.
N3yuenune teopetnueckoro marepuana (CPC) npenmonaraercs [0 W IOCHE
CUHXPOHHOM YacTu paboThI.

MarepuajbHO-TEXHUYECKHUE YCJIOBUS Peau3aliu NporpaMmmbl

CuHXpOHHBIE  3aHATHS  pealu3yroTcs Ha  0a3e  MHCTPYMEHTOB
BUJICOKOH(EPEHIICBSA3HU U BKJIFOYAIOT B CEOSI JICKIIMOHHBIC U TPAKTUICCKUE 3aHSATHA.
Jlst mpoBeieHUsT CHHXPOHHBIX 3aHATUN (BEOMHAPOB CO CIIUKEPAMHM) TPUMEHSIETCS
nporpamma BuaeokoH(pepeHticBszu. [Ipu mpoBeneHUW JIEKIHM, TPAKTUYSCKUX
3aHITHI, CaMOCTOSTEIBLHOW paldOThl CHyIIaTelied HCIOIb3YETCs CIEAYIOIIee
000pyZI0BaHUE: KOMITBIOTEP C HAYNIHUKAMHU WM ayJIMOKOJIOHKaMHU, MUKPOGOHOM
u BeO-kamepoil. [Iporpammuoe obGecnedenue (OOHOBICHHOE JO TOCIETHEH
Bepcun): Opaysep Google Chrome, TEKCTOBBIN peaaKkTop.
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Y4eOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE 00ecIiedeHHue MPOrpaMMbl

JlucuurianHa MOKeT OBITh pealin30BaHa Kak O4YHO, TaK U 3409HO, B TOM YHCIIE,
C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TexHOMOTU. OHA BKIIOYACT
3aHATUS JICKIIMOHHOTO THUIIA, WHTEPAKTHUBHBIC (OPMBI OOyUEHHUS, MPAKTUUYECKUE
3aHATHUA.

Coaep:xaHue KOMILIEKTa y4e0OHO-MeTOANYECKUX MaTepHAJIOB

[lo maHHOW AMCUUIUIMHE HWMEETCA SJICKTPOHHBIA Yy4eOHO-METOAMYECKUN
koMmiuieke (YMK) B cucreme anekTpoHHBIX KypcoB COY. YMK copepxkuT: cuctemy
HABUTallMU TIO0 TUCHUIUIMHE (Y4eOHO-TeMaTHYECKUM TJ1aH, UHTEPAKTUBHBIN Ipaduk
paboThI MO AUCLMILIMHE, CBEICHUS O pe3ybTaTax 00ydeHuUs, Jyat sl OObsIBICHUN
Y BOIIPOCOB TPENOJIaBaTENI0), TEKCTOBbIE MAaTepUaibl K JIEKIHUSAM, MPAKTHYECKUE
Y TECTOBBIC 3aJlaHUsl, CIMCKM OCHOBHOM U JIOMOJHUTEIBHON JIUTEPATYypBHI.
B snekTpoHHOM Kypce peain3oBaHa cucTreMa 0OpaTHOM CBS3H.

Jlureparypa

1. byayma H. OcHoBbl riiy0okoro o0yuenus. Co3aHnue aaropuTMoOB IS
MCKYCCTBEHHOI'O0 MHTEJIEKTa cieayromero nokoienus / H. bynyma, H. Jlokamo;
niep. ¢ aur. A. KopoOGelinnkoBa; [Hayu. pea. A. Co3bikuH]. — M.: ManH, UBaHOB 1
depbep, 2020. — 304 c.

2. Tyndennoy f., benmxuo U., Kypsumie A. ['mybokoe obydenue / mep. ¢
anr. A.A. Cnunkuna. — 2-e us., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.

3. Kemnexep . 1. I'my6okoe oOyuenue. Camblii KpaTKHUIl U MOHATHBIN Kypc
| I.J1. Kennexep; [mepeBon ¢ auria. M.A. Paiitman]. — M.: Dkemo, 2022. — 160 c.

4. Huxonenko C., Kanypun A., Apxanrensckas E. I'myOokoe oOyuenue. —
CII6.: TTutep, 2018. — 480 c.

5. Ilarrepcon k., I'mbcon A. I'mybokoe oOydeHHE C TOYKH 3pEHHS
npakTuka / mep. ¢ anr. A.A. Couakuna. — M.: JIMK Tlpecc, 2018. — 418 c.

6. Tpack . I'pokaem riyookoe o0yuenue. — CII6.: [Turep, 2019. — 352 c.

7. WMomnne ®pancya ['mybokoe oOyuenue Ha Python. — CIIO.: ITutep, 2018. —
400 c.

4. OneHKa Ka4yecTBa OCBOEHHSI NMPOrpaMMbl JUCHMIUIMHBI ((OpPpMBI
aTTecTalllu, OlleHOYHbIe U MeTOIHYeCKHEe MaTePUAJIbI)
dopma aTTecTAllMM MO TUCUUILUIUNHE — 3a4eT.
OneHka pe3yJbTaTOB OOYYEHHs OCYIIECTBISETCA CJEAYIOUIMM 00pa3oM.
MakcumanbHO 3a Kypc MOKHO HaOpath 100 6anioB, U3 HUX:
— TECThI CaMOKOHTpPOJIS K JekmusiM — 40 %);
— MpakTHYecKue 3amanus coctaBisitor — 60 %.
3aueT nmosyyarot ciymiarenu, Habpasuie He MmeHee 50 % u3 100 ot obuero
nmporpecca 1mo Kypcy.

IIpumepsbl TeCTOBBIX 3aJaHUI
1. HelipoHHas ceTh ¢ HaJTUYMEM OOPATHBIX CBSI3€M HA3bIBACTCS:
a) TMOJHOCBSI3HASI HEMPOHHAs CETh;
0) oOpaTHasi HEUPOHHAsI CETh;
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B) pEKyppEHTHasi HEHPOHHAs CETh;
') CBEpTOYHAsI HEMPOHHAs CETb.
2. 'nnepniapamMeTpamMu HEUPOHHOM CETH SABIIKOTCS
a) KOJIMYECTBO HEMPOHOB B CJI0€ HEUPOHHOU CETH;
0) cMelleHne HEHPOHOB;
B) QYHKIIMH aKTUBAIIH;
) QyHKIUS OMINOOK;
1) Beca HEMpOHHOM CeTH;
€) KOJIMYECTBO CJIOEB HEHPOHHOM CETH.
3. MexaHu3M, MO3BOJSIOMIUNA ONpPENETUTh, KaKhe JaHHbIE OTIPaBUTH
Ha BBIXOJ1 TeKyIIel siueiiku B LSTM apxurextype
a) renewal gate;
0) input gate;
B) forget gate;
r) output gate.

Tunosoe npakTu4eckoe 3ajaHue

JUi1 IOArOTOBIIEHHOTO HAaOOpa JAAHHBIX BBIMOJIHUTH CIEAYIOIIUX MEPEUEHb
JICUCTBUI:

1. Iloctpouth 6a30BYI0 apXUTEKTYpy HEHPOHHOH CETH C OJHHUM CKPBITBIM
CJIOEM.

2. TlpoBectu TecTupoBaHue 6a30BOM apXUTEKTYpPHl HEHPOHHOM CETH.

3. Bemonauts moabop rumnepnapameTpoB HeliporHo# cetu. [Ipu mogdope
TUIEPIapaMeTPOB HEHUPOHHON CETH MPeAyCMOTPETh MOA0OpP YMCIA CIOEB,
HEHPOHOB Ha KaXIOM cJioe W (PYHKUMNA akTUBalMH. BBIOOp apXUTEKTypbl
HEHPOHHOW CEeTH OCYLIECTBISITH C TIOMOIIbIO OHIMOKM Ha BaJUJalMOHHOM
MHoecTBe. [lociae BpIOOpa MO/eNnu Ha BaIMAALIMOHHOM MHO>KECTBE OLICHUBAETCS
e€ omMOKa Ha TECTUPYIOIIEM MHOKECTBE.

4. WccnenoBaTh M3MEHEHHWE OMMOKH OOyYCHHUS JUIS  IMOJyYaeMbIX
apXUTEKTYp HEWPOHHBIX ceTeil B 3aBHCHUMOCTH OT BBIOPAHHOTO aJropuTMa
ONTHUMM3ALUH.

5. JIOTOMHUTH AapXUTEKTYypbl HEHUPOHHBIX ceTed Osokamu isg batch-
HOpMaJIM3aluu 1 iponayta. CpaBHUTH pe3yabTaThl 00y4YEeHHs] HEHPOHHOM CETH C UX
UCIIOJIb30BaHUEM U 0€3 (CKOpPOCTh CXOAMMOCTH M MOJYy4aeMyl TOYHOCTb). [l
JporayTa noo0paTh ONTUMAIbHOE 3HaUeHHE KO3 puuueHTa Aponayra.

Kpurepuu oneHuBanusi 3a1aHuid

Bamier 3 data 4 Ganna 5 GamioB
3aanye BEITOJIHEHO 3amaHne BRIIOJHEHO, | 3aJaHue BBEIIIOJIHCHO
Kpurepuii YacTUYHO, TpedyeT HO TpeOyeT MOJIHOCTHIO, HE TpeOyeT
CEPBhE3HON JOPAOOTKU | HEKOTOPOH AOPAOOTKH | TOpabOTKH
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PABOYAS ITPOT'PAMMA CTAKHUPOBKH

1. AuHoranus

OcCHOBHOI 3a7aueil CTaXUPOBKM CIyIIATEIEH MpOrpaMMbl SIBIIAETCA
3aKpeIJICHHE B MPAKTUYECKOU NEATEIHHOCTH MPO(GECCHOHATIBHBIX KOMIIETECHIINH,
YMEHH, HABBIKOB 1 3HAHUIA, TOJTyYEHHBIX B X0/1€ 00yUeHUs, a TaKKe MPpuoOpeTeHne
HEOOXOMMBIX YMEHUH U MPAKTUUECKOTO OMbITa HA KOHKPETHOM pabodyeM MecTe.

Heab craskMpoBKM — TPUOOpPETEHHE CHYMIATENSIMA  MPOTPaAMMBI
MPAKTUYECKOTO OMbITa pabOThl, a TaKKe OCBOCHHME HOBBIX TEXHOJOTUH, (Hopm
Y METOJIOB OpraHU3alllK TPYAa HETOCPEACTBEHHO Ha paboyeM MecTe.

Ilnanupyembie pe3yabTaThl

[lo OKOHYaHMU CTaXHPOBKHM CIylIaTeaud OyAyT CHOCOOHBI OINpPEAeIsATh
po0JeMy U 1€JIb UCCIIEIOBAHUS, BBICTPAUBATh KOHLIENITYaIbHYIO0 MOJIENIb OOBEKTA
UCCJIEIOBAHUSI, OIpPENENATh HEOOXOAUMBIE THUIIBI M MCTOYHUKH JIaHHBIX JUJIS
UCCJIEI0BAHMSI, OCYIIECTBIIATh BHIOOP MHCTPYMEHTOB U METOJIOB aHaJIn3a JaHHBIX
UCXOJs M3 LeNed M 3a7a4 IMPOEKTa, peaJu30BbIBATh IPOCTHIE aAITOPUTMBbI
MAalIMHHOTO OOYy4Y€HHs, HAXOJUTh 3aKOHOMEPHOCTH B (YHKIHMOHHUPOBAHUU
O0OBEKTa,  OCYLIECTBIATh  HWHTEPHPETALHIO  TMOJYYEHHBIX  PE3yJbTaTOB
B COOTBETCTBUM C IIOCTaBJICHHOM 3aJayeil, BU3YyaJU3UpPOBATh PE3YJIbTaThl IS
pelIeHrss KOHKPETHOM 3a/1a4u, onpeaensaTh 3 (HeKTUBHbIE CTIOCOOBI TPEICTaBICHHUS
pe3yIbTaTOB, CO3/1aBaTh IIPE3EHTALIMM JIJIS IPEICTABICHUS IIPOEKTA.

2. Conepxanue

HanmenoBanue
. MPAKTUYECKUX
Ne, HanmenoBanue | Coxep:kaHue JeKIUN P Buner CPC
(cemuHapcKux
TEMBI (KONIMYecTBO 4acoB) - (KoM4yecTBO 4acoB)
3aHSITHUN)

(KOJIMYECTBO YacoOB)
CraxupoBka (40 yacoB)

O3HakomieHue
1. Obu1Ke BOonpockl

1 U3yYeHUE
(03HAKOMJIEHWE g

KOHKPETHON
C MPEeNIPUITHEM) .
(44) MIPAKTUIECCKON

] 3aauu (4 4.)
2. [TpakTrueckas Pemenue
4acTh CTAXXHPOBKU MPAKTUIECKOU
(32 4.) 3aga4u (32 4.)
3. [logroroBka
9 CocraBneHue oT4yera

OTYETHOU

(44)

nokyMeHTtaiuu (4 4.)
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ConeprxkaHue CTaXUPOBKHU BKIIIOUAET CIEAYIOIINUE TAIbI:

1. O3HakoMIIeHHE C HOpPMAaTHMBHOM 0a30H, Kacarolieicss OXpaHbl Tpyjaa
U TpaBui 0e30macHou padoTHI.

2. 3HAaKOMCTBO C paboOYuM MECTOM H JOJDKHOCTHBIMH OOSI3aHHOCTSIMH,
KOHLIETITOM OOLIEro TECTOBOTO MPOEKTA.

3. [IpakThueckast ~ JOESATENBHOCTb,  BBIMOJHSEMass  MOA  KOHTPOJEM
PYKOBOAMTENS CTAXKUPOBKU. OOBIYHO BKIIIOYAET ATAIbI:

3.1. ®opmupoBaHue OTIACIBHON MPAKTUUECKON 3a/1a4u TI0 00IIEMY MPOEKTY;

3.2. Pa3Be10UYHBINM aHANU3 UMEIOIIErocsi Habopa JaHHBIX;

3.3. [IpenobpaboTka MCXOIHBIX JaHHBIX W OTOOP HMH(POPMATUBHBIX
MIPU3HAKOB,

3.4. [locTpoeHue U HACTPOIKa MOJICIICH;

3.5. Bammpganus moaenei;

3.6. Buenpenne Mmoenei.

ConepxaHue CTaXUPOBKU  3aKPEIUISETCS UHAUBUAYAIBHBIM  IUIAHOM
npoxoxieHus craxupoBku (IIpunoxenue 1).

[IponomxuTensHOCTh CTaXXUPOBKU — 40 Jacos.

Cra)xupOoBKa HOCUT MHIWBUAYAJIBHBIA WM TPYIIIOBOW XapakTep U MOXKET
npeayCcMaTpUBaTh TAKKWE BUBI JEATCIIBHOCTH KaK:

—  3HAKOMCTBO C IPEANPUATUEM, OPTAHU3ALNOHHON CTPYKTYPOH;

—  H3y4YEHUE OPraHHU3alUU U TEXHOJOTUH NMPOU3BOJICTBA;

~  aHaJu3 MPOU3BOJICTBA;

— 3HAKOMCTBO C KOHIENIMEN IIPOEKTA;

— paboTta ¢ TEXHUYECKOW, HOPMATUBHOM ©  00pa3oBarelbHOU
JIOKYMEHTAIUEN;

— cocTraBjieHue (POpMaM30BAHHBIX OMUCAHUN PEIICHUN MMOCTaBJICHHBIX
3azay;

— pa3paboTka mpOrpaMMHOTO MOIYJISl OYUCTKU U MPe1oOpabOTKU JaHHBIX;

—~ paszpaboTka MojeNeld  MAIIMHHOTO  OOy4YeHUs Il PEIICHHS
MOCTABJICHHBIX 33]]a4 B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUUYECKOTO 3a/IaHHUS;

—  OIIEHKAa KayeCcTBa pabOThI CUCTEMBI MHTEJUIEKTYaJIbHOTO aHATN3a TAHHBIX;

~ MPENCTaBJICHUE MTPOCKTA.

3. YciaoBus peajiM3zauyuu NPorpaMMbl CTAKUPOBKH

OpraHu3anMoHHble W NeJaroruyeckue  ycCJOBHUS  peajM3allu
NporpaMmbl

OO0yueHnue o mporpaMMe CTRKUPOBKH PeaIM30BaHO B (popMaTe CMEIIaHHOTO
oOy4eHHs, C MPUMEHEHHEM AaKTUBHBIX TEXHOJIOTHH COBMECTHOTO OOyYCHHUS
B JICKTPOHHOW cpene (CMHXPOHHBIE W ACHHXPOHHBIC 3aHATHA). Marepuan
MPAKTUYCCKUX  3aHIATHH  TPEJACTABISACTCS B BHAC CHHXPOHHBIX  3aHSATHH,
MpPE3eHTAlll, pa3MelaeMbIX B JJICKTPOHHOM Kypce. JlaHHbIE MaTepuabl
COMPOBOXKIAIOTCS 3aJaHUSIMU W JUCKYCCHUSIMH B YaTax AUCIUIUIMH. M3ydeHue
Teopetuaeckoro matepuana (CPC) nmpeanonaraercs A0 U Mociie CHHXPOHHOM YacTh
paboThI.

32



CraxxupoBKa MPOBOAUTCS MOJ PyKOBOJICTBOM HAa3HAYEHHOTO PYKOBOAUTEINS
U3 4yncaa npodeccopcKo-TpenoaaBaTeIbCKOro cocTaBa YHUBEPCHUTETA, a TaKXKe
PYKOBOIOMTENS M3 COCTaBa OPraHU3alud, CTPYKTYPHBIX IIOJAPa3IEIICHUSX
OpraHu3aliy, MaTEepUAIbHO-TEXHUYECKOE 00ECIeuYeHHe KOTOPOM COOTBETCTBYET
IpOdUITIO IPOTPAMMBI.

Y4eOHo-MeTOAUYecKOe U HH(pOPMALIMOHHOE 00eceyeHue

[Io pmamHOMYy wMopmymw wucnosb3dyercss 2nekTpoHHeln YMK. YMK
MPEANOJIAraeT KCIOJb30BAHUE PA3HBIX THUIOB MATEPHUANIOB, COMPOBOMKIAIOIINX
y4eOHbII npolecc, BKIoYas HHGOpMaIlMOHHbIE, 00y4Yalolie U KOHTPOJIUPYIOIIKE.
Ha mnatdopme »BIEKTPOHHBIX KypCOB pa3MEIIAIOTCS 3aJlaHus, TMPUBOTUTCS
NepeueHb HEOOXOAMMBIX I HW3yudeHusi marepuanoB. OOyuwaromyecs MOTYT
Ha MPOTSHKEHUU MPOXOKIACHUS CTAXKUPOBKU 00paIllaThes K TEOpeTHYECKOW Oasze
3HAHUM.

4. OneHKka Ka4vecTBA OCBOEHHUSI NMPOrpamMMbl CTAKUPOBKH (GopMbI
aTTecTaluu, OlleHOYHbIE U METOAUYECKHE MATEPHUAJIbI)

B kauyecTBe MOATBEPXKIEHUS TPOXOXKIACHUS CTAKUPOBKM Ha 0ase
NPEANPUATANA, OpPTaHU3alUM, YUYpPEKACHHUH, A 3ayeTa pe3yIbTaToB OOy4YECHHS
CIyImaTesIMU ~ TIPEABSABISETCS  JHCBHUK  TPOXOXKICHHUS  CTAXUPOBKHU
(ITpunoxenwue 2) (omuem 6 6ude OHeBHUKA NPOXONCOCHUSI NPAKMUKLUL).

[IporpamMmmy cocCTaBUIH:

Hayuno-yudeOHas 1abopaTopust mporpaMmMHOTO
oOecrieueHus MTHCTUTYyTa KOCMHUYECKUX

¥ UH(GOPMAIIMOHHBIX U TEXHOJIOTHIA,

CTapIMUH MMPENOJaBaATEIIb W_A.C. MuxasneB
Kadenpa nndopmatuku MHCTUTYTAa KOCMUYECKUX

1 UH(GOPMAIIMOHHBIX U TEXHOJIOTHIA,

ACCHUCTEHT E.O. IlepecyHbko

Hay4uno-yueOHas 1abopaTopusi mporpaMmMHOTO

oOecrieueHust MHCTUTYyTa KOCMHUYECKUX

¥ UH(GOPMAIIMOHHBIX U TEXHOJIOTHIA,

CTapIUH MPENOJaBaATEIIb I1.B. Ilepecynbpko

PykoBonuTens nporpamMmel:

Hay4uno-ydeOHas 1abopaTopust mporpaMMHOTO
obecrieueHuss MHCTUTYyTa KOCMUYECKUX

1 MH(POPMAIIMOHHBIX U TEXHOJIOTHH,
CTapIIUH MPENOJaBaTeIb - A.C. MuxaneB
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Ipuioxkenne 1

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHIA
POCCHUNCKOU OEJJEPAILINN

Haumenosarnue obpazosamenvroil opeanusayuu
NuauBuaya abHbI| IJIAH CJIyIIATEIsl, HANIPABJISIEMOT0 HA CTAXKUPOBKY
damuiansa, UMsi, 0TIECTBO

MecTo paGoThl H J0KHOCTB/CTATYC
Ha3Banue npeanpusiTusi (OpraHU3anum), rae NpOBOAUTCS CTAXKUPOBKA

TI'opon
eab cTaKNPOBKH

CpoK CTa)KHMPOBKH € « » 2024 r. mo « » 2024 r.

IIpuxa3 no By3y 0T « » 2024 r. Ne

ILi1aH cTaKUPOBKHU

Ne [lepeuens pazpabaTbiBaeMbIX KomnnuectBo yacos dopwma otuera
ILI1. (M3y4aeMbIX) BOIPOCOB, BUJIBI padbOT
1. JlHeBHUK
CTOKHUPOBKHU
2.
3. 3anoIHeHNe THEBHUKA CTAKUPOBKHU
COT'JTACOBAHO
(00NIHCHOCL OMBEMCIMBEHHO20 (noonucs) (pacwughposka noonucu)

Jauya, Hanpaejiarnueco Ha cmaofcupoeky)
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Ipuio:xxkenue 2
HaumeHoBaHHe CTAXKMPOBOYHOM MJIOIIAKH

YTBEPXJIAIO

PykoBomuTEb CTAXKHUPOBOYHOM ITJIOMIAIKH
)5(0)

« » 2024 r.

ML.II.

JAHEBHUK
MPOXOKIEHHUS CTAXKMPOBKH

(pamummst, ©Ms1, OTYECTBO CIIEIIUAUCTA (CTaxepa),
OpOXOJSIIero oOydyeHHe B paMKax JIONMOJHHUTENFHOH Npo(ecCHOHANBHOW IMporpaMme
NNepeoAroToOBK1 «AHanuTuka JaHHBIX»

I_[eJ'IB CTAXKUPOBKHU:

PykoBonuTenu cTa)XupoBKH (OT OPraHU3aINN):

(moIKHOCTD) (®U0O)

1. /lneBHUK

Hara Beinosnsemas padora Bonpocsr pis

KOHCYJIbTAHTOB
U PYKOBOAUTeEJICH
CTaKHPOBKH

2. KpaTkuii oT4eT 0 cTa:KMpPOBKe
Hara [Toanucek craxepa
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3. 3akil0ueHHe PYKOBOJAUTEJS CTAXKUPOBKH OT NIPUHUMAKOLIEN OPraHu3amumn

P YKOBOJUTCIIb CTAXKUPOBKU

(moamuce) (pacmudpoBKa MOAMKCH)

C 3aKiIroueHHEM PYKOBOOUTECIIA CTA)KUPOBKU O3HAKOMIICH

(moamuck craxepa)

36



