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1. HEJX OCBOEHUA INCHUIIJIMHBI

Hean:

[TonyyeHnue HaBBIKOB UCTIOIB30BAHMS METOJIOB U MOJIEIEH aHAIN3a JAHHBIX U
COOTBETCTBYIOIIETO KOMIBIOTEPHOTO HHCTPYMEHTApUS IS PeIlleHUs
SKOHOMUYECKHUX 3aJ1ay.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

Jucrunnuaa b1.0 Ananu3 JaHHBIX OTHOCHTCS K 00s13aTeapHOM yacTu bioka 1.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JIUCHUIIJIMHE

Koa n HaumeHnoBanue Kon n
KOMIIETEHIIUH BHINMYCKHUKA HAMMCHOBAHUC Ilnanupyemble pe3yJibTaThI 00y4eHHUsI N0 TUCHUTIIMHE
HHIUKATOPA
JOCTHKEHU S
KOMIIeTeH LU
OIIK-6 - Cniocoben nonumarp | OITK-6.2 - 3HaTh: OCHOBHBIE METO/bI COOpa, 0OpabOTKH M aHajIM3a
MIPUHLUTIBI Pa0OTHI Hcnons3yet JNaHHBIX JUIi  pelmieHds 3ajad  MnpoeCCHOHAIBHOM
COBPEMEHHBIX METOABI U JEeSATEIbHOCTH
WH(OPMAITMOHHBIX pOrpaMMHBIE

TEXHOJIOTHI U UCTIONb30BaTh
WX IS PEIICHUS 33124
npodeccuoHaTbHON
JCSITENTBHOCTH

CpezcTBa st
coopa, 0OpaboTKu
M aHAJIN3a JAHHBIX

YMeTh: MPUMEHAThL METOIBI cOopa, 0OpabOTKH M aHaIH3a

NaHHBIX  JUIA  peleHus 3aga4  npo)eCCHOHAIBHOM
eI TETLHOCTH.
Brmamers: HaBBIKAMH  WCIIOJIB30BAHHUS  COBPEMCHHBIX

MIPOTPaMMHBIX CPENCTB I cOopa, oOpabOTKM W aHAIHM3a
JTAHHBIX.

YK-1 - Cnocoben
OCYIIECTBIIATH MOVCK,
KPUTHYECKUM aHAIU3 U
cuHTe3 nH(OpPMAaLIUH,
MPUMEHSATH CUCTEMHBII
MOJIXOJT IS PEIICHUS
MTOCTABIICHHBIX 33]1a4

YK-1.2 -
Pa3zpabateiBaer
BapHaHTHI
pemeHus
MPOOJIEMHOM
CUTYyaIluH Ha
OCHOBE
KPUTHYECKOTO
aHaym3a
JOCTYTIHBIX
HCTOYHUKOB
nH(pOpMaIuu

3HAaTh: OCHOBHBIE METOJIBI U CITOCOOBI aHAIIN3a NMEIOIIHXCS
WCTOYHUKOB JIaHHBIX W MOJXO/bI K MPUHATHIO PEIICHUN Ha
OCHOBE COOpaHHOM MHpOPMAITUN

YMeTh: TPUMEHATh METOJBl M  CHOCOOBI  aHaIH3a
UMEIOIUXCS UCTOYHUKOB JAHHBIX JUISl IPUHSATHS PEIICHUH
Ha OCHOBE coOpaHHOW HH(OpMAIIHH.

Bnanmerh: HaBBIKAMU ~ WCIOJNB30BAaHHS  COBPEMEHHBIX
MPOTPaMMHBIX ~ CPEICTB JIISl  aHAINW3a  HWMCIOIINXCS
WUCTOYHUKOB JAHHBIX W TPUHATUS PEIICHWH Ha OCHOBE
cobpaHHO# HHPOPMAIIHH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI*

Homep n

Conep:xanue TUCHUILIHHBI

O0BLeM TUCHUILINHBI
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HaMMEeHOBaHHE TeM (aKazeMHYeCKHe 9achl)
U/ Wu K 5
pasienon/Tem OHTAaKTHasi paboTa
3T m Jap | CPO
Tumsl W METOABI  TPEACTABICHHS  JTaHHBIX
Tema 1. 5 pasIMYHOM TpHPOABl. Bu3yanusanus NIaHHBIX.
Passesounbiit AHaJTH3 OCHOBHBIX CBOWCTB JAHHBIX, HAXOXKIcHWE | 4 4 8
AHAIIHS JAHHBIX B HUX OOLIMX 3aKOHOMEPHOCTEH, pacrhpeieeH .
OnHOMEpPHBI 1 MHOTOMEPHBIN aHAJIN3 JaHHBIX.
Tema 2. bazoBsle OnucarenbHbIe CTAaTUCTHUKH. [IpoBepka
CTATHCTHYECKHE CTaTHCTHUYECKUX  THUMOTe3.  KoppensiuoHHbIH 4 6 12
METO/IbI aHAITM32 aHaau3. AHaIM3 TaOJIUI] COMPSKEHHOCTH.
JTAHHBIX.
Tema 3. O6pabotka | PaboTa ¢  mpomyckamMu ¥ BBIOPOCAMH.
JaHHBIX pasnuyHod | Hopmanusanuss © = cTaHgapTU3alus — JIaHHBIX. 4 6 12
HPHUPOJIBL. O06paboTKa KaTerOpHATbHBIX TPU3HAKOB.
Tema 4. Metozes! Meron rnaBHeIX KommoHeHT. Metox T-SNE.
MIOHIKEHUS Metong UMAP. 4 6 14
Pa3MEpPHOCTH
HUCXOOHBIX JaHHBIX
Kmacreppr.  Metpuku ~ Omuzoctn.  MeTombl
Temas. 00bEeIMHEHHS KJIACTEPOB. Hepapxudeckuii
KnactepHeri knactepHblil anamms. Jlenaporpammsl. Meron K- | 4 6 14
aHamms. means. Metonx DBSCAN. MeToasl OLEHKH
KayecTBa KiacTepu3anui. MeToJ CHIydTa.
KoHTpoJn: 36
Bcero no qucuuiinue: 20 28 0 60

*3JIT — 3aHsTHS JIEKITMOHHOTO THTA, [13 — BCce BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOMe JTa00paTOPHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosiTenbHas paboTa 00yJaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JJUCIUIIJINHBI

5.1 PexkomeHnayemasi JuTepaTypa

Buﬁnnorpadmtwcxoe ONnmMCaHue u3a1aHus (aBTDp, 3arjiaBue, Buj,
MECTO M 1oa u31aHusd, KoJl. CTp.)

JJIeKTPOHHBIE PecypChI

Husoposxkuna JI.U. CtaTuctudeckue MeTo1bl aHAJIN3a JAHHbIX :
yaeonuk / JI.W. HuBopoxkkuna, C.B. ApxenoBckuii, A.A. Pynsra
[v np.] ; mox o6mr. pen. JI.M. HUBOpOXKHHO# . — DIEKTPOH. JaH.
- M.; Uznarensckuii Lentp PUOP: OOO "HayuHo-n3narenbckuit
nentp MHOPA-M", 2016. — 333 c.

http://znanium.com/go.php?id=556760

AHaITM3 NaHHBIX : y4eOHuK 1t By30B / B. C. Mxwutapsis [u 1p.] ;
nox peaakuueit B. C. Mxutapsina. — Mocksa : 3gaTenscTBo

https://urait.ru/bcode/469022



http://znanium.com/go.php?id=556760
https://urait.ru/bcode/469022

Opaiit, 2021. — 490 c.

MupkuH, b. I'. BBeneHnue B aHanu3 1aHHBIX : y4eOHUK U
npaktukyM / b. I'. Mupkun. — Mocksa : M3aarensctBo HOpaiir,
2020. — 174 c.

https://urait.ru/bcode/450262

['ypukoB C.P. OCHOBBI AJITOPUTMHU3AIMNA U IPOTPAMMHUPOBAHUS HA
Python : yuebnoe mocodue. — DaekTpoH. aan. — M.: ®OPYM:
MH®D®PA-M, 2019. - 343 c.

http://znanium.com/go.php?id=970143

Kazanckwii, A. A. TlpuknanHoe nporpammupoBanue Ha Excel
2019 : yuebHOe mocobue i cpeHero npohecCuoHaIbLHOTO
oOpaszoBanus / A. A. Kazanckuit. — 2-e u3za., nepepa0. u gom. —
Mockga : M3narensctBo FOpaiit, 2021. — 171 c.

https://urait.ru/bcode/470405

5.2 IlepeyeHb JIUIEH3HOHHOTO M CBOOOHO PACIPOCTPAHAEMOTI0
NPOrpaMMHOI0 o0ecrne4eHus, B T.4. 0Te4eCTBEHHOI0 IPOM3BO/ICTBA

7-Zip

LibreOffice

OC Anbt o6pazoBanue 10
Jupyter Notebook

Python

5.3 [lepeuyenb unopmanuoHubix cnpaBouHbix cuctem (MCC) u
COBpeMeHHbIX npodeccuoHanbHbIX 0a3 JaHHbIX (CIIB)

Ne HaumenoBanune CIIB1/ UCC

1 DnektpoHHas bubmuoreka Grebennikon.ru — www.grebennikon.ru

2. Hayunas snexrponHas 6ubnuorexka eLIBRARRY — www.elibrary.ru

3 Hayunas snexkrponHas 6ubnuorexa KubepJlenuka — www.cyberleninka.ru
4 basa nanueix [IOJITTPE]] CripaBounuku — Www.polpred.com

basa nanueix OECD Books, Papers & Statistics na miardpopme OECD iLibrary

> www.oecd-ilibrary.org

6 CnpaBouHas npaBoBas cuctema KoncynpranTtliitoc (MHCTAIITMPOBAaHHBIN pecype
' CII6I' DY mmm www.consultant.ru)

7 CrpaBounas mpaBoBas cucrema «I’APAHT» (urctammpoBannsiii pecypc CIIOI DY
' WM WWW.garant.ru)

8 HudpopmanrmoHHO-cripaBouHas cuctema «Koeke» (MHCTaIUIMPOBaHHBIN pecype
' CII6I DY mmm www.kodeks.ru)

9. DsekTpoHHas oubnmmuoTteuHas cuctema BOOK.ru - www.book.ru

10. PnexTponnas Guémuoteunas cucrema DbC IOPAUT — www.urait.ru

11. JneKTpoHHO-O0nOmoTeunas cuctema S HAHUYM (ZNANIUM) —
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WWW.Znanium.com
12. JnexTponHas 6ubnuotexa CIIGI DY- opac.unecon.ru

6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

Jlist peanu3anuy TaHHOW TUCHMIUIMHBI UMEIOTCS CHEeIMalbHbIe TTOMEIEHUS
JUIsL TIPOBEACHMS 3aHSATUN JIEKIIMOHHOIO THIA, 3aHATHM CEMUHAPCKOIro THIIA,
KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUSI KYpPCOBBIX padOT) TpyNIOBBIX U
UHAMBUAYQIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJIS W MPOMEXKYTOUHOU
aTTeCTalluy, a TAK)Ke TOMEIIEHHS JIJIs1 CAMOCTOSITENIbHOM PabOoThlI.

[Tomemenus ocHamieHbl OOOpPYIOBAaHHMEM M TEXHHUYECKHMMH CpeICTBaMU
oOy4eHus.

[Tomemienuss s CcaMOCTOSATENbHOM pabOThl OOYYaIOIIUXCSI OCHAIEHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUeHHs K cetu "MHTepHer" u
o0OecrieyeHueM JIOCTyNa B D3JIEKTPOHHYI HH(POPMAILIMOHHO-00Pa30BaTEIbHYIO
Cpely YHHUBEPCUTETA.

HauMeHoBaHue YUeOHBIX ayIUTOPHii, epeyeHb Anpec
(MecTOMOJI0KEHHE)
Y4eOHBIX ayIuTOPHI

Ayn. 116 YueOHast aymutopus (IUIsi MpOBEAEHUs 3aHATHH JeknuoHHoro tuma u | 192007, 1. Caskr-
3aHATHH CEMHHAPCKOIo THIIA, KypCOBOI'O MPOEKTHPOBAHMS (BBINMOTHEHUsI KypcoBbIX | IletepOypr, VI
paboT), TpynmoBBIX M WHIMBUAYaJbHBIX KOHCYJIbTallMH, TeKymero KoHTpons u | Ilpwmykckas, n. 3,
MPOMEXYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJbTUMEAUNRHBIM | JHT. A

KomIutekcoMm.Criermanu3npoBanHas MeOenb u o0opyaoBanne: YueOHas meOenb Ha
64 mocamoYHBIX MECT, pabodee MecTO IMperoaaBaTeN, TpHOyHa ayauTopHas - 1 mrT.,
J0CKa aymuTopHas - lmt., Tymb6a mMynbtuMenunitaas - lmr.MonoGiok Acer Aspire
Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Tb - 1 wt.,MynbTUME TUHHBIN TPOEKTOP
Optoma x 400 - 1 ., Dkpan c snexrpo-npusonom Draper Baronet 153x200 cm - 1
mt.,, Mukmiep ycwiutenb Jedia TA-1120 B xomrutekte - 1 mT., AKycTHdeckas
cucrema Hi-Fi PRO MASK6T-W - 2 mr. HaGopsl JeMOHCTPalMOHHOTO
000pyIOBaHMsST M Y4eOHO-HATJISAHBIX MMOCOOMH: MyJIbTHMEAMWHBIC NMPHIOKEHUS K
JEeKIUOHHBIM KypcaM U TIPaKTHUECKHM 3aHATHSAM, WHTEPaKTHBHBIE Yy4eOHO-

HarJIsIAHbIE ITOCOOUS.

Ayn. 113 YyeOHast aymutopus (IUIsi MpOBEACHUs 3aHATHH JekuuoHHoro tuma u | 192007, 1. Caskr-
3aHATHH CEMHHApCKOI'0 THIIA, KypCOBOI'O IIPOEKTUPOBAHMs (BBINOJHEHUsI KypcoBbIX | IleTepOypr, yiIL.
paloT), IpyNIOBBIX W HHIUBUIYaIbHBIX KOHCYJbTAllMH, TeKkyllero KoHTpons u | [Ipumykckas, n. 3,
MIPOMEKYTOUHOU aTTECTAITNH), obopymoBaHa MYJIbTUMEAUNHBIM | JUT. A

komIutekcoMm.Crieranu3npoBanHas MeOenb u o0opyaoBanne: YueOHas meOenb Ha
44 mocamoYHBIX MecT, pabodee MecTO MperojaBaTels, AoCKa ayauTopHas - lmiT.,
TpuOyHa ayauTopHas - 11T., TyMOa My IbTHMHUIKITHAS - 4 miT.Mono60K Acer Aspire
Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Th - 1 mt.,, MyabTUMeAUHHBINR
npoektop NEC ME401X - 1 mr.,, Kononkm JBL(Genbie) - 2 mT., Dxpan c
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anexTponpuBoa. 153x200 cm 1100 - 1 mr., Mukmep-ycuwmrens (JPA-1240A) 240
B1/100 B - 1 mr. HaGopsl AeMOHCTPAIMOHHOTO OOOpPYMOBaHUS U Y4eOHO-
HATJISAHBIX TIOCOOWH: MYJIbTUMEIHUUHBIC TPWIOKECHUS K JICKIIMOHHBIM Kypcam U

IMPAKTUYCCKUM 3aHATUAM, MHTCPAKTUBHBIC y‘le6H0-HaFJ’IHI[HBIe ocoous.

Ayn. 413 YyeOHast aymutopus (IUIsl MPOBEACHUs 3aHATHH JekinuoHHoro tuma u | 192007, 1. Caskr-
3aHATHH CEMHHApCKOI'0 THIIA, KypCOBOI'O IIPOEKTUPOBAHMs (BBINOJHEHUsI KypcoBbIX | IleTepOypr, yiI.
paboT), IpyNIOBBIX W HHIUBUIYaIbHBIX KOHCYJbTAllMH, TeKyllero KoHTpons u | [Ipumykckas, n. 3,
MIPOMEKYTOUHOU aTTECTAITNH), obopymoBaHa MYJIbTUMEAUNHBIM | JUT. A

KomIutekcoMm.Crieranu3npoBanHas MeOenb u o0opyaoBanne: YueOHas meOenb Ha
28 mocaZoYHBIX MeECT, pabouee MecTo IpemogaBareis, TpuOyHa - lmT., JOcKa
aynutopnast - lmr.Kommobrorep intel Core i3-8100S/8Gb/1T6 / Philips224E5QSB -
14 wt.,Mono6mok Acer Aspire Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Th - 1
mit., Okpan npoeknuoH. Projecta Compact Electrol 153x200 cv MATTE White S - 1
wt., Mynstumenuiinbiii npoektop NEC NP-ME402X - 1 mr., Kononku Hi-Fi PRO
MASKGT-W- (2mt.) - 1 mr. HabGopsl neMOHCTpanMOHHOTO OOOPYIOBAaHUS U
yueOHO-HAIJSIIHBIX TOCOOMK: MyJIbTHMEAUNHHBIE TPWIOKEHUS K JIEKIHOHHBIM

KypCaM U MPAKTUYCCKHUM 3aHATUAM, THTCPAKTUBHBIC y‘le6H0-HaFJ’IHI[HBIC ocoous.

/. METOANYECKHUE YKA3AHUA JJIAA OBYHAIOLLET'OCH 11O

OCBOEHMHIO JUCIIUIIJIMHbI

[Ipuctynas K UW3Y4YEHUIO JUCLUUIUIMHBI, OOydalwlleMycs HEeo0X0auMo

O03HAKOMUTBCS CO CIEAYIOIINMU IOKYMEHTAMMU:
— y4eOHO-METOIMUECKOM JOKYMEHTAIIUEH;

- JIOKAJIbHBIMH HOPMAaTUBHBIMHA aKTaMH, PETIIAMCHTHUP YIOIITUMHU
OCHOBHBIC BOIIPOCHI OpraHu3anmuun u OCYIICCTBJICHUA
ACATCIIBHOCTHU, B TOM YHMCJIC PCTIAMCHTHUPYIOINHEC ITOPAAO0OK IMPOBCACHHA TCKYILICTO

oOpa3oBaTebHON

KOHTPOJISl yCIIEBAEMOCTH M MPOMEXYTOYHOU aTTeCTallui 00yYaromuxcs;

- rpaduxkomM KOHCYJIbTallu i1 COTPYZIHUKOB

IMpernoaaBaTciIbCKOro CoCTaBa.

npodeccopcko-

YpoBeHb U TIyOMHA OCBOCHHS IUCUUIUIMHBI OMPENESSIOTCS aKTUBHOW U
CUCTEeMAaTUUYECKON paboToil 00ydaroImuXcsl Ha JEKIMOHHBIX 3aHITHIX, 3aHITHIX
CEMUHAPCKOT0 THUIIA, BBIMOJHEHUEM CaMOCTOATENbHON paboThl, B TOM YHCIE B
YacTH BBIJEJICHUSI HanboJiee 3HaYMMbIX M aKTyaJbHBIX MPOOJIEM IS JalbHEHIIero
uzydeHusi. OcoObIM yCIOBHEM Kauy€CTBEHHOI'O OCBOEHHUS JUCLMIUIMHBI SIBIISETCA
a¢¢deKkTUBHAs oOpraHu3anus TpyJda, MO3BOJIAIOIIAs PaACHPEIEIUTh YYEOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHH € Ipa)KoM yueOHOro mporecca.

[Ipy moAroToBKE K Y4YEOHBIM 3aHATUAM OOYYalOIIMMCS MPEAOCTaBIIACTCS
BO3MOXKHOCTh ~ IOCEIIEHUS  KOHCYJNbTAIUA  COTPYJHUKOB  NPOQPECCOPCKO-
npenojaBarenbckoro cocrapa CIIOI DY cornacHo pacnucanuio, yCTaHOBICHHOMY
B I'pauKke KOHCYJIbTAIUH.



AynutopHas U BHEAyAHTOpHas paboTa OOydYarOIIMXCS MJOKHA OBITh
HanpasJieHa Ha (pOpMHUPOBAHUE!

— (yHaamMeHTaIbHBIX OCHOB MHUPOBO33pEHUS oOyuaromxcs U
€CTECTBEHHOHAYYHOTO MTO3HAHMUS,

— 0a3uCHBIX 3HAaHUM, COOTBETCTBYIOUIMX HANPABICHUIO TMOJITOTOBKA U
3asBJICHHON mpodeccuoHanpHOM 007acTH, (OPMUPYIOLIUX ILIEJIEBYI0 U
npo(heCCUOHATIBHYIO OCHOBY ISl TIOATOTOBKH KaJIpOB;

— MpodecCHOHAIBHBIX KOMIETEHIINH OPUEHTUPOBAHHBIX HA YIOBJIETBOPEHUE
NOTPeOHOCTEN phIHKA TPY/A,;

— WHIUBUIYaJbHOU TPAEKTOPHH IMOCPEICTBOM OCBOCHHS YHUKAIHLHOTO Habopa
npo(heCCHOHANBHBIX KOMIIETEHIUI JOMOJHAIOMUX KOMIETEHTHOCTHYIO
Mozedb  OOydarolerocs, 3a CYeT OpHUEHTAllMM Ha  KOHKPETHBIC
1po(hecCHOHATIBHBIE CIIEUANIN3UPOBAaHHbIE 00JaCTH 3HAHUM, ONIPEEIIIeMble
IPEJICTaBUTENISIMU PBIHKA TPYAQ;

— METaHaBbIKOB O0OYy4arolUXcs, TAKUX KaK: KOMaHAHas padboTa U JHUIEPCTBO,
aHaJIU3 JAHHBIX, LIU(POBBIE HABBIKH, pa3padOTKa U pean3alus INpPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJECHCTBHUE.

8. OCOBEHHOCTH OCBOEHMSA JUCIMIIJIMHBI IS THBAJINIOB
N JInL C O'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OOyuenne 0OyYAIOIIUXCS C OTPAHMYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
Ipu HEOOXOJUMOCTH OCYIIECTBISIETCS Ha OCHOBE aJalTUPOBaHHOW paboueit
OpOrpaMMbl  C  HCIOJB30BAHMEM  CICHHATBHBIX  METOAOB  OOydYeHUsS W
IUIAKTHYECKUX  MaTepUalioB, COCTABICHHBIX C  YY4e€TOM OCOOEHHOCTEH
NCUXO(U3UIECKOTO Pa3BUTHUS, HHIMNBHIYAIBHBIX BO3MOXKHOCTEH W COCTOSHUS
3I0POBBS TAKUX OOyJArOIIUXCS (00yJaromerocs).

B mensx ocBoeHMs ydeOHOW MporpamMMmbl JWCIMIUIMHBI WHBAIHJIAMUA |
JUIIAaMH  C  OTPAaHWYCHHBIMH  BO3MOJKHOCTSIMH  3JIOPOBbS Y HUBEPCUTET
o0ecrneynBacr:

— JUISl UHBJIUJIOB W JIMI] C OTPAHMYECHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI T10
3pEHUI0: pa3MEIICHUE B JOCTYMHBIX I OOYYAIOIIUXCS, SBJSIONIUXCS CICTIBIMA
WM  CIa0OBUIAIIMMHU, MECTaXx M B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHQOpMAIIMU O pacIUCaHWUU YYCOHBIX 3aHATHN; TPHUCYTCTBHE AaCCHCTCHTA,
OKa3bIBAIOIIETO oOyuJatromemMmycs HEOOXOIMMYIO TTOMOIIIb; BBITTYCK
AbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEpUATOB (KPYMHBIM MIPUPT WU
aynuodaiibl);

— JUISI UHBAJIMJIOB M JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMU 30POBbSI 11O
CIYXY: HaJIJIeXKAIMMHU 3BYKOBBIMH CPEJICTBAMU BOCHPOU3BEICHHE UH(OPMALIUH;



— JJIl UHBAJIUAOB W JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBbBS,
MMEIOLIMX  HApyIIEHUs  ONOPHO-ABUTATENbHOTO  amnmapara:  BO3MOYKHOCTH
OecTpensITCTBEHHOTO JTOCTYIa 00YyJaronuXcs B y4eOHbIC TTOMEIICHMS, TyaJICTHBIE
KOMHATbl U Jpyrue nomMeuieHus kadenpel, a Takxke NpeObIBAaHUE B yKa3aHHBIX
MOMEIIECHHUSIX.

OO6yuaronuecs U3 uncia nHBaIU0B U Juil ¢ OB3 obecrnieyeHbl eyaTHbIMU
U (WIm) DSIEKTPOHHBIMM  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJlalTUPOBAHHBIX K OIPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHe OOYYaAIOIIUXCS C
OTPaHWYEHHBIMA BO3MOXXHOCTSIMH 3/I0POBbSI MOXKET OBITh OPTaHM30BaHO Kak
COBMECTHO C JIPYrUMH OOYYaroIIMMHUCSA, TaK U B OTHEIbHBIX TIPYyNIax WU B
OTJICTBHBIX OPTaHU3AIUSX.



®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32IaHUSA K IPOMEKYTOYHON aTTecTAlluU

1 [locranoBka 3amaun aHanu3a AaHHbIX. OcHoBHble NOHATUS. Tumbl 3amaud. [lpumepst
MPUKJIATHBIX 33/1a4.
2 Ha3oBute n3BecTHBIE BaM THUIIBI U3MEPUTEIBHBIX IIKAJ.
3 OneHnBaHNe MapaMETPOB U MIOCTPOCHUE CTATUCTHUECKUX BBIBOIOB.
4 Koppenaumonusiii aHanu3 MHOTOMEPHOM TeHepaJbHOW COBOKYITHOCTH, €T0 Ha3HA4YeHUE U
YCIIOBUS IPUMEHEHHUS.
5 [TpumeneHne TabIuIBl CONMPSHKEHHOCTH U KPUTEPUS XU-KBAApaT.
6 Metonel  00pabOTKM KaTeropualbHBIX IepeMeHHbIX. KoaupoBaHue KaTeropuaibHbBIX
MEPEMEHHBIX.
7 AJNTOpUTMBI MOCTPOCHUS pelaronero aepesa. O6paboTka MPOIMyCKOB B TaHHBIX.
8 MeToibI MOKCKa JTIOKAIBHBIX AaHOMAJINH B HA0OpE TaHHBIX.
9 Mertons! BeIsiBIeHHS BbIOpocoB. OOpaboTka BeIOpocoB. ['panuiisl ThiokH.
10  Metoabl MOHMKEHUS PA3MEPHOCTH UCXOAHBIX JaHHBIX. OCHOBHBIC XapaKTEPUCTHKH.
11 Meroas! t-SNE 1 UMAP 115t moHM>KEHUST pa3MEPHOCTH JaHHBIX.
12 Meton rnaBHbIX KOMMOHEHT. [locTanoBka 3amaun. KoBapuammoHHas MaTpHIla MCXOIHBIX
MPU3HAKOB.
13 Ot6op daxkTopoB B METOAE TIaBHBIX KOMIIOHEHT. DakTOpHbIe Harpy3ku. OLUEHKH KauyecTBa
Mojenu. HTepnpeTanys NoIy4eHHBIX Pe3yIbTaToB.
14 OcHOBHBIEC YHCIIOBBIE XapaKTEPUCTUKH U CBOMCTBA ONTUMAIBHOCTH IIaBHBIX KOMIIOHEHT.
15  VYcnoBusi npUMEHMMOCTH METO/1a TJIaBHBIX KOMIOHEHT. ['paduyeckuii moaxon.
16  Jlng xakuX MCCIENOBATENbCKHX IIEJel UCIOJIb3YeTCs KIacTepHbId aHanu3? OnperencHue
KJacrepa.
17 Metpuku 6IM30CTH B 33Ja4ax Kiactepusauu. MeToasl 00beAMHEHUS KIacTepOB.
18  Meroapl HepapXUIeCKOTro KIaCTEPHOTO aHAIH3A.
19 Meron Ommxaiimero cocema. Merony [ Ommkaimux coceneil. MeTox B3BEIISHHBIX
Onmmxaimux coceneil. Beioop BecoBoi (hyHKITHH.
20  MeToabl OIICHKH Ka4eCcTBa KIIaCTePU3AIIHH.
21  TlpumeHeHHWE IEHAPOTPAMM B HEPAPXUUECKOM KIIACTEPHOM aHAIIN3E.
1.2 TeMbl NMCbMEHHBIX PadoT
Paboueit mporpaMMoii TUCITUTUTMHBI HE TIPEyCMOTPEHO.
1.3 KoHTpoOJIbHbIE TOYKH
HomMep KOHTpPOJILHOT Tun KOHTPOJIbHOM Cnoco06 npoBeneHust Howmepa Tem
TOYKH TOYKH
1 AHanutryeckas padora | ¢ TOMOIIBIO 1-3
TEXHUYECKUX CPEICTB
1 UHPOPMAIIMOHHBIX
CHCTEM
2 AHanutryeckas padora | ¢ TOMOIIBIO 4-5
TEXHUYECKUX CPEICTB
¥ HHPOPMAIMOHHBIX
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CUCTCM

3 Texymui KOHTPOIb C TIOMOIIBIO 1-5
TEXHUYECKUX CPEACTB
1 UHPOPMAIIMOHHBIX
CHUCTEM

1.4 [Ipyrue 00beKTHI OLICHUBAHUSA

PaGoueit mporpaMMoit TUCITUTUTMHBI HE TIPEyCMOTPEHO.

1.5 CamocTosiTesibHAsi padoTa 00y4aromerocsi

HaumMeHoBaHMsI cCAMOCTOSITENILHON PadOTHI Homepa Tem
BrinosTHeHE JOMAITHAUX 3a1aHUi 1-5
IToaroroBka K JEKIMOHHBIM M MMPAKTHIECKAM 1-5
3aHATUSIM
IToaroroBKka K SK3aMeHy 1-5

1.6 llIkasa oneHUBaHUSA Pe3yJabTATA

[IIkanbl OlLIEHUBAHUS W MPOLIEAYPbl OIIEHUBAHUS PE3YIbTATOB OOYyUYECHUS MO
AMCUMILIMHE  perameHTupytorcsa  [lomokeHueM 0 TEKyHmIEM  KOHTPOJIE
YCIEBAEMOCTU U TPOMEKYTOYHOM aTTeCTaluu OOYYalolIUXCS IO MporpaMMam
BhbICIIero oOpa3zoBanus U [lojoxxeHrneM 0 OAITbHO-PEHTHHTOBOM CHCTEME.

Jns oneHKH CcPOPMHUPOBAHHOCTH PE3YJbTaTOB OOY4YEHUs] MO JUCHUILIUHE
UCIIOJIB3YyETCS 0AIbHO-PEUTHHIOBASI CHCTEMA YCIIEBAEMOCTH O0yYAKO M XCS:

dopMoOii HUTOTOBOTO KOHTPOJISI MO AUCIHUILIMHE SBJSIETCS JK3aMeH (WiIu
nudpepeHIpOBaHHBIN 3a4eT), UTOTOBasl OIEHKa (HOPMHUPYETCS B COOTBETCTBUU
CO IIKAJIOH, MPUBEICHHON HUXKE B TabIUIIE:

basl Ouenka
<=H4 HEYI0BJIETBOPUTEIILHO
55-69 YIOBJIETBOPUTEILHO
70-84 XOPOIIIO
>=85 OTJIMYHO

HIkana oueHuBaHus pe3yjbrara

2 (6amr no 54) JleMoHCTpHUpyeT HeTTOHUMaHUE TIPo0IeMbl. MHOTHE TpeOOBaHUS, MPEABIBISIEMBIC K
3aJIaHUI0 HE BBITIOJHCHEI.

JleMOHCTpUpYeTCs IEPBUYHOE BOCTIpUATHE MaTepraia. PaboTa He3akoHUEHA U /MK
9TO TIATHaT.

3 (6amm 55-69) JleMoHCTpHUpYyET YaCTUIHOE TTIOHUMAaHHE MPo0sIeMbl. bonpmmHCTBO TpeOoOBaHNUMT,
MPEIbSIBISIEMBIX, K 33]JaHHUIO BBHITIOJHECHEI.

Branenue sneMeHTaMu 33JaHHOTO MaTepralia. B OCHOBHOM BBITIOTHEHHBIN MaTepHan
TIOHSITCH U HOCHT IIeJIOCTHBIH XapakTep.
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4 (6ann 70-84)

JleMOHCTpHUpPYET 3HAYUTEIBbHOE IIOHUMAaHKE IIPO0JIeMbI 0003HAUYECHHON AMCIUILTHHOM.
Bce TpeboBanus, IpeIbsIBIIEMbIC K 32IaHUIO BBITIOJTHCHBI.

CopeprkaHre BBITIOJIHEHHBIX 33/IaHUH PACKPBITO U PACCMOTPEHO C Pa3HBIX TOUYEK
3peHwusl.

5 (6ann 85-100)

JleMOHCTpHUpYeT MOJTHOE MOHUMaHKe Po0ieMbl. Bee TpeboBaHus, IpeIbIBIsSEMBIE K
3a/IaHUIO BBITIOJTHECHBI.

[IpoaeMOHCTpHUPOBAHO YBEPEHHOE BIIAICHNE MaTePHAIOM TUCITUILINHBI.
BerInonHeHHbBIE 3aJaHNsT HOCST IEIOCTHBIX XapaKTep, BHITOIHEHBI B TIOJTHOM 00beMe,
CTPYKTYPHUPOBAHBI, IPEJCTABICHBI PA3IMUHbBIC TOUKU 3PEHUS, TPOJEMOHCTPUPOBAH
TBOPYECKUMN MOJXO/.
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