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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:
[TonyyeHue mpakTUYECKUX HABBIKOB MCIOJb30BaHUSI COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHM 1715
aHanu3a, 00pabOTKU M BU3YAITM3allUU OMOJIOTHYECKUX JTAHHBIX.

3amaun:

1. U3yuutb OCHOBHBIE METObI aHANIN3a, 00PAOOTKU U BU3YyAIN3allMH OMOJOTHYECKUX JaHHbIX.
2. OcCBOUTH MHCTPYMEHTHI aHAJIN3a, 00paOOTKH M BU3YaTU3AI[MH OMOJOTHYECKHUX JTaHHBIX.
3. TlomyuyuTh npakTUYECKUI OMBIT 00PAOOTKH PE3yIbTATOB IKCIEPUMEHTAIBHBIX JaHHbBIX.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnurnmuHa oTHOCUTCS K 6a30Boi yactu 0s1oka J1 «/[ucuurmmnabl (MOTyIn)»

[IpepexkBU3NTHI

IUCHUILUIAHEL:

F1J[.h.19 3oonocus,

b1.J].5.20 bomanuxa,

B1J.5.25

Muxpobuonoeus, b1.J1.5.26 Bupyconoeus, b1./[.B.7 Mukpoxnonanvnoe pazmuodxcenue pacmenuti, b1./1.B.8
Bemepunaprno-canumapmnas skcnepmusa

[TocTtpekBu3uThl qucuuIuiunbl: b1./].B.8 Bemepurnapno-canumapHas s3xcnepmu3sa

3 TpeGoBanus k pe3yjabTraTaMm 00y4YeHHUs M0 TUCHUILINHE

[Tponecc n3yyeHHs QUCUUIUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIEAYIONINX PE3YIIbTATOB O0yUSHHS

Kon u HaumeHnoBanue
bopMHUPYEMBIX KOMITETCHITHI

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yybTaThl

00yd4eHUs 1Mo JUCIUITIHHE,

XapaKTEePHU3YIOIIUE TAIIbI
dopmupoBaHus
KOMITETCHIIUH

OIIK-3 CriocobeH mpoBOAUTD
IKCTIEPUMEHTAIBHYIO paboTy ¢
opraHn3sMamMiu U KJICTKaMH,
UCIIOJIB30BaTh (PU3HKO-
XUMHNYECKHNEC METOABI
UCCIIeJOBAaHUS MaKPOMOJIEKYT,
MaATEMATHYCCKUE METO/IbI
00paboTKH pe3ysIbTaTOB
OMONIOTMYECKUX UCCIICOBAHHIA

OIIK-3-B-1 IIpoBoaHT SKCIIEPUMEHTATLHYIO
paboTy ¢ opraHu3MaMH U KJIETKaMU C
HCIIOJIb30BaHUEM (PUBUKO-XUMHUECKHUX
METOJI0B MCCIIEA0BAHNS MAKPOMOJIEKYJT
OIIK-3-B-2 JleMOHCTpUpPYET MPaKTHYECKHUE
HAaBBIKM MaTEMAaTUYECKUX METO/IOB
00paboTKH Pe3yJIbTaTOB
AKCIEPUMEHTAIBHBIX HCCIEN0BaHUN

3HaTh:

OcHOBHBIE METOABI AJIs
aHanu3a, 00paboTKH U
BU3YaIH3aIIN
OMOJIOTMYECKHUX JTAHHBIX
YMmerTb:

OO6pabatbIBaTh pe3yabTaThl
IKCIIEPUMEHTAIBHBIX
WCCIIeTIOBaHHUH B OMOJIOTHH
Baajaersb:

WNucTpymenTamu aHanmsa,
00paboTKHU M BU3yaIu3alun
OMOJIOTUYECKHX JaHHBIX

4 CTpyKTYpa U coJepkaHue JUCUMUIIINHbI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIC eAMHUITBI (144 akaeMUuecKux Jaca).

Bun pabotbt

TpynoemkocTsb,
aKaJIEMUYECKHX YacOB

9 cemectp \ BCETO




TpynoemkocTs,
Bun pabotht aKaJICMUYECKHUX YaCOB
9 cemectp BCETO
O011asi TPYI0EMKOCTH 144 144
KonTakTHas padora: 53,25 53,25
Jlexmum (JI) 18 18
Jlaboparopusie paboTs (JIP) 34 34
Koncynbranun 1 1
[TpomexxyTouHas arrectarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 90,75 90,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MBopUecko20 3adarnus (UT3);
- CAMON0020Mo8Ka (Mpopabomka u no8MopeHue 1eKYUOHHO20 MAmepuala u
mamepuana y4eOHUKo8 u y4eonvix nocoouii;
- U3yyeHue pazoenos Macco8020 OMKPLIMO20 OHIAAUH-KYPCa
«Komnviomepnvie mexnonocuu 6 6uon02uwy,;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoOHHO20 00YYeHUs,
- N0020MOBKA K 1AOOPAMOPHBIM 3AHSMUSIM,
- 10020MOBKA K PYOEHCHOMY KOHMPOJIO.)
Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH, 11 depeHIUPOBAHHBIH 3K3aMeH
3a4eT)
Pazensl quctyIuIneLL, ©3ydaeMbie B 9 cemecTpe
KosmyecTBo 4yacoB
No ayJIuTOpHas
paszena HaunmeHnoBaHue pasiesnoB BCEro aGoTa BHEayl.
113 | JIp pabora
1 AHanus 1 BU3yanu3anus dKCIEPUMEHTaIbHBIX 48 6 12 30
JTAHHBIX
2 MamuHHOe 00ydeHue B aHanu3e u 00paboTke 52 8 12 32
OMOJIOTMYECKHUX JTAHHBIX
3 MogenupoBaHue JMHaAMUKN OMOJIOTHUECKUX 44 4 10 30
MIPOIIECCOB
HUroro: 144 18 34 92
Bcero: 144 18 34 92

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1. AHaJIM3 ¥ BU3YyaJHM3alHs IKCIePUMEHTAIBHBIX JaHHBIX

OCHOBHBIC TIOHATHUSI M ONpEACTCHHs. JTamnbl aHann3a JaHHBIX. OOpaboTKa W OYMCTKA JIaHHBIX.
Busyanuzanus nganHbix. CTaTHUCTHKA: ONMCaHWE OJMHOYHOrO HalOopa MJaHHBIX, IOKa3aTeldu IeHTpa
pacripenieieHusi, TIOKa3aTeld BapWallMH, KOppEIsUsS W TPUYMHHAs — 3aBUCHUMOCTh. [IpoBepka
CTaTUCTHYECKHUX TUIoTe3. J{ucrnepcoHHbIi 1 (haKTOPHBIN aHAJIH3.

2. MammHHOe 00y4yeHHe B aHAJIU3e U 00padoTKe OMOJTOTMYECKUX JAHHBIX

3agaun MamMHHOTO 00ydeHusi. OOydyeHue ¢ yuuteneM u Oe3 yuurens. bubmuoreka Scikit-Learn.
3amaua knaccudukanuu. [locranoBka 3amaun. Knaccudukarmonnsie mogenu. Merpukn. OnieHKa KaduecTBa
knaccupukanuu. 3anada perpeccun. [locranoBka 3anmaun. IlpenckaszarenbHble mozaenu. OLeHKa H
yIydlIeHHEe KadyecTBa MOJIeNIeil MalIMHHOTO O0YYEeHHUs: TIepeKpecTHasi MPOBEPKa, MOKCK MO CETKE, METPUKHU
KayecTBa Mojened M ux BblumcieHue. Kmacrepusanms. [loctaHoBKa 3amadm, METOIbI KIIACTEPU3ALIUU.
Mertoabl Bu3yanu3aluM JaHHbIX. BBeneHwe B koMmmbroTepHoe 3peHue. Kimaccudukanums, perexuus,
CEMaHTHYECKasi CETMEHTAIMsl OMOJOTHYECKUX N300pakeHUH.

3. MoaenupoBaHue TUHHAMHMKHA OMOJOTHYECKHX NMPOLECCOB



HenpepriBable MoAenu nonyasiuud. Mozaenu Ha ocHOBe nU(epeHInanbHbIX YPaBHEHUN U CUCTEM.

[TpubnuxeHHbIe METOIBI perieHus TuddepeHIaIbHbIX YpaBHEHUH U cucteM. ONTUMHU3aLMOHHbIE 331a4H.
MeTo/1bl TMHEHHOTO MPOrPaMMHUPOBAHUS.

4.3 JlabopaTopHble padoThbI

Ne JIP Ne HanmenoBanue 1a60paTopHBIX paboT Kosr-s0
pazznena 4acoB

1 1 Craructrdeckas 00paboTKa IKCIIEPUMEHTAIbHBIX JaHHBIX. 4
Busyanuzanus dKCIIepIMEHTAIbHBIX TaHHBIX.

2 1 Koppensinmonnsii ananus. [IpoBepka cTaTHCTUYECKUX THIIOTES. 4

3 1 @PakTOpHBIN aHAIU3 4

4 2 Knaccudukanmst OMoI0rn4ecKux JaHHbIX. 4

5 2 Kracrepuzanusi OMOJI0THYECKUX JAHHBIX. 4

6 2 Kommeroreproe 3penue. Kiaccupukanus OMOI0rHIecKIX 4
HN300pakKeHHI.

7 3 Mojenu Ha ocHOBE b depeHIINaTbHBIX YPAaBHEHHN U CUCTEM 4

8 3 JluneliHoe MpOrpaMMHUPOBAHKE B MOJICTUPOBAHUHN OMOJIOTHYECKUX 6
IIPOIIECCOB.
Htoro: 34

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIIMHBI
5.1 OcHoBHas auTEpaTypa

Koposun, E. H. Ctatuctuueckue metoasl o0paboTKHu OMOMEIUIIMHCKHUX JaHHBIX [TekcT] : yueOHOe
nocoOue sl peanu3aiu 00pa3oBaTENbHBIX MPOrpaMM BBICIIEro OoOpa3oBaHHs OakajiaBpuara Io
HaIpaBlIEHUIO MOATOTOBKH "buorexuudeckue cucreMsl U TexHonorun" / E. H. Koposun, 3. M. FOn-
nameB, M. A. Cepreesa. - Crapsrit Ockon : THT, 2023. - 148 c. : Ta6u. - [Ipun.: c. 138-145. - bu6-
auorp.: ¢. 146-147. - ISBN 978-5-94178-723-4.

Ocwunienko, C. A. MaremMaTtnyeckoe MOJIETUPOBAHHUE : yuyeOHO-MeTonuueckoe mocooue : [16+] /
C. A. Ocunenko. — Mocksa : lupekr-Menaua, 2022. — 144 c. : un., Tabn. — Pexxum noctyna: mo moj-
nucke.  —  URL: https://biblioclub.ru/index.php?page=book&id=689827 (nata  oOpareHwus:
08.05.2024). — bubauorp: ¢. 139-140. — ISBN 978-5-4499-3176-4. — DOI 10.23681/689827

5.2 lono/iHMTeIbHAS JIUTEPATYPa

Bbononypuna, 1. I1. OCHOBBI cuCTEM HCKYCCTBEHHOTO MHTEJUIEKTa [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue /uig oOydaroluxcs Mo 0opa3oBaTeIbHBIM MPOrpaMMaM BhICIIEr0 00pa3oBaHUs 110 HANpaB-
nenusM noarotroBku 01.03.02 [puxiagnas maremaTtnka u nHGopmatuka, 02.03.02 dynnameHTa b-
Has nHpopmaTuka u nHopmarmonHsie TexHomaoruu u 09.03.02 NUndopmarimoHHbie CUCTEMBI U TEX-
Honoruu / M. I1. bononypuna, JI. C. I'pumuna, A. 0. JKuranos; M-Bo Hayku U BbICII. 00pa30BaHUs
Poc. ®enepanuu, denep. roc. 6r0KET. 00pa3oBaT. yupexaeHUE BhICHI. oOpa3oBanus "OpeHOypr.
roc. yH-T". - DneKkTpoH. nas. - OpenoOypr : OI'Y, 2022. - 1 sanekrpon. onT. auck (CD-ROM). - 3ar. ¢
TUKETKHU aucka. - Cucrem. TpeboBanms: Intel Core unm ananorud.; Microsoft Windows 7, 8, 10 ;
512 MO ; mouuTOp, nojaaepkuBarouii pesxxum 1024x768 ; MbIIb WM aHAJIOTUY. YCTPOMCTBO. -
ISBN 978-5-7410-2781-3 .. - Ne roc. peructpammu 0322204289. Pexum mocryma:

http://artlib.osu.ru/web/books/metod_all/166467_20220601.pdf
Ocurnienko, C. A. CTaTUCTHYECKHE METObl 00paOOTKH M TUIAHUPOBAHUS IKCIIEPUMEHTA : yueOHOe
nocobwue : [16+] / C. A. Ocunenko. — Mocksa ; bepnun : [lupexr-Menua, 2020. — 62 c. : un., Tabr. —
Pesxum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=598682 (nata
5



https://biblioclub.ru/index.php?page=book&id=689827
http://artlib.osu.ru/web/books/metod_all/166467_20220601.pdf
https://biblioclub.ru/index.php?page=book&id=598682

obpaienus: 08.05.2024). — bubnuorp.: ¢. 54. — ISBN 978-5-4499-1629-7. — DOI 10.23681/598682.
— Tekcr : 3JeKTPOHHBIN.

lNames, C. H. Marematnueckre MeTOALI B OMOJIOTHH: aHAIN3 OMOJIOTHYECKUX HAHHBIX B CHCTEME
STATISTICA : yue6noe mocobue / C. H. I'ames, ®@. X. bernsera, M. 1O. Jlynunoc ; TroMmeHCKkwHii
rOCyIapCTBEHHbIA YHUBEPCUTET. — TroMeHb : TIOMEHCKU rocy1apCTBEHHbIM yHUBEpcUTET, 2014, —
208 c. : WL — Pexum JIOCTYyTIA: o MOATHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=572313 (nata oOpamenus: 08.05.2024). -
Bubmuorp.: ¢.200. — ISBN 978-5-400-01048-4. — TekcCT : 31eKTPOHHBIH.


https://biblioclub.ru/index.php?page=book&id=572313

5.3 llepuoauyeckue U3IaHUA

=

BecTHHK KOMITBIOTEPHBIX U HHPOPMAITMOHHBIX TeXHOIorui. — 2023-2024.
2. [Tpuknannas nadopmaruka - 2010-2024.

5.4 UnTepHeT-pecypchl

1. http://machinelearning.ru - IIpodeccuonanbupiii  MHPOPMANMOHHO-aHATUTHYECKUNA  pecypc,
MOCBSIIEHHBIH MAITHHHOMY OOYYEHHIO, Paclio3HaBaHHIO OOPa30B M HHTEILICKTYaJbHOMY aHAIIU3y
JTAHHBIX.

2. https://stepik.org/course/60859/ - «Ctenuk», MOOK: «KoMIbIOTEpHBIEC TEXHOJIOTUH B OHOJIOTHH

5.5 TlporpammHoe obGecneueHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepanmonnas cucrema PEJ OC st pabounx CTaHIMM, UMEETCs JIMIICH3Us, BXOJUT B PEECTP OTe-
gyectBeHHOTO [10. — Pexxum nocryna: https://redos.red-soft.ru/
2. LibreOffice — cBoGoaHO pacmnpocTpaHseMblii OQHUCHBIN MAKET MPOrpaMM, BKIIFOUAIOIIUIl B ceOsl TeK-

CTOBBIN M TaOJUYHBIN pEeNaKTOpbl, peAaKTOp Mpe3eHTalMd U apyrue oducHble NMpuioxeHus. — Pe-
*uM nocryna: https://ru.libreoffice.org/

3. YHHUBEpCUTETCKasi TUIATPOpMa IJIEKTPOHHOrO o0ydeHus: «nekTpoHHble Kypchl OI'Y B cucreme
o0yuenust Moodle». — Pexxum mocryna: http://moodle.osu.ru

4, [IporpammHuas cuctema [jsi opranuzauuu Bujeo-koHpepenm-cszu DION. — Pexum nocryna:
https://diongo.ru/

5. [Tporpamma nnst mpocMoTpa caiitoB Suaexc.bpaysep, cBoO0AHO pacmpocTpaHseMas, BXOAUT B pe-

ectp oteuectBennoro I10. — Pexxum mocryma: https://yandex.ru/

Cucrema mporpammupoBanwst Python, cBo6oHo pactipoctpansieMas o juensun PSFL.

7. WnTerpupoBanHnas cpeaa paspadorku 10 Visual Studio Code, cBoboaHO pacnpocTpaHsiemas 1o Ju-
uensuu MIT.

S

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VYyeOHble ayTUTOPUM AJIS IPOBEACHUS 3aHATUH JIGKLIMOHHOTO THIA, TaOOpaTOPHOIo TUIA, JJIs MPO-
BEJICHHUs TPYIIIOBBIX U WHAWBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJSA U IPOMEKYTOUYHOM aTTecTa-
UM OCHAIIEHBl KOMIUJIEKTAMU YYEHHYECKOH MeOenH, TeXHUYECKMMH CpPEeICTBAaMH OOY4YEeHHMS, CIyXKalluMH
JUIA TIpeJCcTaBiieHns yuyeOHol nHdopmanun OonbIol ayauTopuu. [ yTeHus JeKIuil UCTonb3yeTcs nepe-
HOCHOM MyJIbTUMEIMHHBIA KOMIUIEKT: HOYTOYK, IPOEKTOP, IKPaH.

Jlns npoBeneHUs J1aOOpPaTOPHBIX 3aHATUN HCIOJB3YIOTCS KOMITBIOTEPHBIE KIIACChI, OCHAIIEHHbIE
KOMIIbIOTEpaMH, 00bETUHEHHBIMU B JIOKAJIbHYIO CETh, MOAKIIOUEHHYIO Yepe3 YHUBEPCUTETCKYIO CETh K CETH
WNutepuer. Ilomemenus s caMOCTOSATEIBHON palbOThl OOYJarONIUXCS OCHAIEHBI KOMIBIOTEPHOM
TEeXHUKOH, monkmoueHHoW K cern "HMHTepuer", u oOecneyeHHMeM JOCTyHa B  3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeny OI'Y


http://machinelearning.ru/
https://stepik.org/course/60859/
https://redos.red-soft.ru/
https://ru.libreoffice.org/
http://moodle.osu.ru/
https://diongo.ru/
https://yandex.ru/

