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AHHOTaAUA

HucuuruiiHa «BBeneHne B aHanu3 JaHHBIX» BXOIUT B 00pa30BaTENbHYIO MPOTpaMMy
BbICIIETO 0Opa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HAalpaBJICHUIO IOATOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuiHa HaneneHa Ha (JOpMHUpPOBAHHE Y BBIITYCKHUKA CISIYIOIINX KOMIIETCHIIUI:

I[IK-1  «CrocoGHOCTH ~ TPOBOOUTH  OOCIENOBAaHME  OpraHM3alWi,  BBISBISATH
nHPOpPMAIIMOHHbIE ~ TMOTPEOHOCTM  TOJB30Barenedd,  ¢GopMmMupoBaTb  TpeOOBaHUSA K
MH(POPMAIIMOHHOHN CHCTEME»

IMK-12 «crmocoOHOCTh MPUMEHSTh CHUCTEMHBIN IMOJXOJ W MAaTeMAaTHYECKHE METONbI B
(bopMaM3auy pemeHus MPUKIATHBIX 33121

Conepxanne JUCHUIUIMHBI OXBATBHIBAE€T KPYT BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM H
NpUMEHEHHEM METOJIOB aHajh3a JaHHBIX W U3BJICUEHUS HWHPOPMALNHU, 3aKOHOMEPHOCTEH,
3HAHMUN U M1a0JIOHOB U3 OOIBIINX 00bEMOB HEOOPAOOTAHHBIX JaHHBIX.

[IperoraBanue MUCHMIUIMHBI TIPEIyCMaTpUBAET cleayromue (OpMbl  OpraHU3aluu
y4eOHOT0 Tpolecca: JISKIINH, JabopaTopHbie pabOThI, MPAKTUUECKHUE 3aHITHS, CAMOCTOSITEIbHAS
paboTta oOyuaromierocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXYCMOTPEHBI CIEIYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIh YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopme nuddepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyJI0eMKOCTh OCBOCHHUS JTUCIMIUIUHBI COCTABJIICT 3 3a4eTHHIX eawHmIb, 108
4acoB.

S3bIK 00yUYeHHS MO JUCHMILTUHE KPYCCKUM»



1. TlepedeHb MIAHUPYEMBIX PE3YJILTATOB OOYYCHHUS IO TUCIUTUINHE
1.1. llenu mpernojaBaHusi AUCHMIUIAHBI (HOPMHUPOBAHHE KOMIICTCHIIUH, MMO3BOJISFONIMX
UCIIOJIb30BAaTh COOTBETCTBYIOLIMI MAaTEMAaTHYECKH anmapaT ¥ WHCTPYMEHTAJIbHBIC CPEICTBA
IUISl QaHAJIM3a JJAHHBIX U W3BJICUCHUs MH(OpPMAIIMK, 3aKOHOMEPHOCTEH, 3HAaHWH M MIA0JIOHOB U3
60X 00HEMOB HEOOPAOOTAHHBIX JAHHBIX.
1.2. JlucuuruinHa BXOAMT B  COCTaB  4acTd, (OPMHPYeMO#l  yd4acTHHKaMHU
o0pa3oBaTeNbHBIX OTHOLIEHHH, 00pa30BaTeIbHON MPOTPaMMBI BBICIIETO 00pa3oBaHUs (Jajiee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3ynbTratamMu ocBoenus OI1 BO.
B pesynbraTe m3ydeHus NUCHUIUIMHBI OOyJaroluiics MOJDKEH 001anaTh CIeqyHoIUMH
KOMIETESHIMAMH WM UX YacTAMU. KOMIETeHIIN 1 MHIUKATOPBI UX JOCTHKEHUS MIPUBEICHBI B

tabnuue 1.
Tabmuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHKEHUS
Kareropus (rpynna) Konx n HanmeHoBaHue Ko 1 HauMeHOBaHNE HHIMKATOpA
KOMIETEHITUU KOMIICTCHIINHI JIOCTHKEHHS] KOMITETCHIIUN
[IK-1 Cnoco6HOCTh
MPOBOJUTH 00CIIEIOBAHNE [1K-1.3.1 3HaTh MOIXOIBI U
TpodeceroHabHbie OpraHu3aIfi, BBISIBISITH METO/1eCKHE PHEMbI TPOBECHNS
S — nH(pOpMalMOHHbIE } o0crenoBaHusl OpraHu3alii u
MOTPEOHOCTH TOJIH30BATENEH, | BBISIBICHHUS MH(GOPMAITMOHHBIX
(dhopmupoBath TpeOOBaHUSA K | TOTPEOHOCTEHN TOJIb30BaTENICH
nH(OPMaIIMOHHON CUCTEME
[1K-12.3.1 3HaTh TOAXOBI U 0a30BBIE
ITIK-12 cnocoOHOCTh METO/Ibl PEIICHUS] HAyYHO-
MIPUMEHSATh CHCTEMHBIN HCCIIEIOBATENIbCKUX 3aa4d B 00JacTu
[TpodeccnonanpHbIC
S — MOJXOJ U MaTEMaTUYECKUE MH(OPMALMOHHBIX MTPOLIECCOB U CUCTEM
METO/IbI B (hopMaTu3aIiu [IK-12.Y.1 ymeTh OCylIECTBISATh
pelIeHNs MPUKIAIHBIX 3a7ad | hopMaIn3aluio 3a1a4 UCCIIEeT0BaHU
MH(OPMALIMOHHBIX MTPOLIECCOB U CUCTEM

2. Mecto mucuumiuHb B cTpykType OIT

JlucuumimHa MOoXeT 0a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
MIPU U3YYCHUHU CIICAYIOMINX AUCUUTUIINH:

— «TexHonOrUM NPOrpaMMHUPOBAHUS,

— «Maremaruka. Teopus BeposITHOCTEH U MaTeMaTHYECKasi CTAaTUCTUKA,

— «MHubopmaliOHHbBIE CUCTEMBI U TEXHOJIOTHUN Y.

3HaHUsA, NOJYYEHHbIE NPH M3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YUCHHUH IPYTUX AUCHUUTUINH:

— «MamuHHoe oOyueHHue»,

— «Opranu3zanus Hay4yHbIX UCCIEAOBAHUN.

3. OObeM u TPyI0EMKOCTh TUCIUILINHBI
Jlanabie 006 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI 1O AUCHHUIUIHHE (M paclpeeleHHe STOM TPYA0EMKOCTH TI0 ceMecTpaM) MpeACTaBICHBI B
Tadaure 2.

Tabnuua 2 — O6beM U TPYyI0EMKOCTh TUCIUITIIMHBI

Bun yuebHoit paboThl Bcero prﬂoeMKOCE’O;{O ceMeeTpaM
1 2 3
Oowan mpyo0oemMKoCHLb oucyunaunwt, | 3/ 108 3/ 108




3E/ (uac)

U3 Hux uacoe npakmuyueckoii n0020moeKu 34 34
AyoumopHhuie 3anamus, BCEro yac. o1 o1
B TOM YHCJIE:
nexuuu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3ansatus  (113), 17 17
(dac)
naboparopabsie padotsl (JIP), (yac) 17 17
KypcoBol npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 57 57
Buo npomescymounoii ammecmayuu:. 3a4er,
muhd. 3auer, sk3amen (3auer, dudd. 3au, I[;Ii(b' Hudd. 3aq.

Dk3.*¥)

IIpumedanue: kaHmUAATCKHI SK3aMEH

4. CopaepxaHue TUCIUTITUHBI

4.1. PacmpezneneHue TPyJIOEMKOCTH TUCHIUTIIUHBI 110 pa3zesiaM U BHIaM 3aHSTHH.

Pa3)IGJ'IBI, TEMBI IJUCHUILIMHBI U UX TPYAOCMKOCTh IIPUBCACHEI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl JUCHUILTMHBL, UX TPYAOEMKOCTh

Pasnensl, TeMBI TUCITUTLIMHEI

Jlexknun
(qac)

3 (C3)
(qac)

JIP
(dac)

KII
(dac)

CPC
(dac)

Cemectp 5

Pasnen 1. BBenenue

Tema 1.1. JlaHHbIE U UX U3MEPEHUE.

Tema 1.2. [lIxans

Tema 1.3. XapakrepucTuka u Kiaccuukarus
3a/la4 aHajIu3a JaHHbIX

Tema 1.4. Dtansl pemieHus 3a1a4u aHAIN3a
JTAHHBIX.

Paznen 2. CtaTucTUYECKUN aHAJIN3 JAHHBIX
Tema 2.1. JleCkpunTUBHBIN aHAIN3

Tema 2.2. Ananu3s cBs3ei

Tema 2.3. MHOTOMEpPHBIN CTATUCTUYECKUI
aHaJu3

Tema 2.4. Ananu3 BpeMEHHBIX PsJIOB

Paznen 3. KnacrepHbliii aHanu3

Tewma 3.1. [locTaHOBKa 3a/1a4l KJIACTEPHOTO
aHanIu3a

Tema 3.2. MeTpuku pacCTOSHUM

Tema 3.3. MeTopl KJIACTEPHOTO aHAJIM3a

20

Pazgen 4. Knaccudukarus
Tema 4.1. [locranoBka 3a1aun KJ1accu(pUKaluu
Tema 4.2. Metoas! knaccupukanum

20

Pasnen 5. 3axirouenue
Tema 5.1. IlepcrieKTHBBI pa3BUTHS aHAIIN3A
JAHHBIX.

Htoro B CCMECTpPC:

17

17

17

57

Hroro

17

17

17

57




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCA B  HENOCPEACTBEHHOM  BBINOJHEHUU
oOy4aroIMMHUCST  OMNpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX ¢ Oy;nymien
podecCHOHAIBHOM IeATEIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI PUBEACHO B Ta0IuIE 4.

Tabnuma 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKJIIA
Howmep pazgena HaszBanue u conepxanue pa3fesioB U TEM JIEKIIMOHHBIX 3aHITUI

Tema 1.1. /lanHbIe U X U3MeEPEHHE.

Ilonstne nanubpix. M3mepenus. Tumbel HaGopoB npaHHbIX. Dopmarsl
XpaHeHus ganHbIxX. Knaccudukanus BU0OB JaHHBIX.

IlocraHoBka 3ajaun aHanu3a AaHHBIX. VICTOpHS pa3BUTHS TEXHOJIOTHM
aHaJIN3a JaHHBIX.

Tema 1.2. llIxanbl

Tunsl mkan wu3Mepenuil. HoMuHanbHasA, mopsiakoBas, WHTEPBaJIbHAs,
OTHOCHUTEJIbHAS U JUXOTOMHYECKAs IIKAJIBI.

Paszen 1. Beenenne | Tema 1.3. XapakTepucTHKa M KJIacCH(PUKAIMS 32124 AHAIM3A TAHHBIX
CratucTuueckue METOJbI: JIECKPUIITUBHBIA aHAJIW3 W  ONHCAHUE
WCXOJHBIX JaHHBIX; aHaJM3 CBS3€i; MHOTOMEPHBIM CTAaTUCTHYECKUMN
aHAJIN3; AHAJIN3 BPEMEHHBIX PSJIOB.

Mero/pl MAIIUHHOTO 00YYEeHHs: HICKYCCTBEHHBIC HEHPOHHBIE CETH; JIEPEBbS
pelIeHuH, MallliHa OMOPHBIX BEKTOPOB, METO/ OJIMKAMIIIEro cocena, METo/
baiieca.

Tema 1.4. DTansbl pelieHUus 3aJa44 aHAIN3A TAHHBIX.

MeTtozp! cOopa U MOATOTOBKH HCXOMHOTO Habopa maHHbIX. DopMynHpoBKa
nenn. Berbop MeTona ananm3a gaHHbIX. [IpencraBnenne pe3ynbpTaToB.

Tema 2.1. leckpunTUBHbIN aHATU3

[IpoBepka runoTe3 CTalMOHAPHOCTH, HOPMAIIBHOCTH, HE3aBUCUMOCTH,
OJIHOPOJIHOCTH, OIICHKA BUJIa (DYHKIIUH PACTIPEACIICHUS U €€

rapameTpoB
Paspen 2. Tema 2.2. AHa/Iu3 cBsi3ei
CraTHCTHYCCKUit KoppensuuoHHbIil 1 perpecCHOHHBINA aHANIN3, (PAKTOPHBINA aHAIIN3,
aHAJIN3 JaHHBIX JMCTIEPCUOHHBIN aHaIN3

Tema 2.3. MHOTOMEpPHBIii CTATHCTHYECKUI aHAIN3

KoMmroHeHTHBI aHaNIW3, AUCKPUMUHAHTHBIA aHalIW3, MHOTOMEPHbIN
pErpeCcCUOHHBIN aHAJIN3, KAHOHUYECKUE KOPPEISALUU

Tema 2.4. AHaIN3 BpeMEHHBIX PSI0B

I[I/IHaMI/I‘IeCKI/Ie MOJACIIN U ITPOIHO3 Ha OCHOBC BPCMCHHLIX PSAI0B

Tema 3.1. [locTaHOBKA 321244 KJIACTEPHOr0 aHAIN3A

ITouck cymectByromux cTpykTyp. OLeHKa kadecTBa Kiactepusanuu. [Ipouecc
KJIaCTEpU3aLIH.

Tema 3.2. MeTpuku paccToOssHUI

[onsTre merpuku, Mepa 011M30cTH 00BEKTOB. EBKINIOBO paccTosiHue, Ipyrue
METPHKH.

Tema 3.3. MeToabl KJIaCTEPHOI0 AHAJIN3A

I/IepapaneCKI/Ie AJITOPUTMBbI, HCUCPAPXUYCCKUC AJITOPHUTMBI

Pasnen 3.
Knacrepnslii anamus

Tema 4.1. IlocTanoBKa 3a1aun KJacCH(PUKAIUH

CucremMHO€ pacrpeaeneHle U3y4aeMbIX MPEeAMETOB MO CYIIECTBEHHBIM
Pasnen 4. npusHakam. [IpaBuna kinaccuduxammm.

Kﬂaccn(bn}(aun;{ CeTHu Tema 4.2. MeTO,Z[LI KJIaCCH(l)HKaIII/IH

JlepeBo peniennii, cmyyaiiHbIi Jiec, METOJT OITOPHBIX BEKTOPOB, METO]

Onmmxaiiiero cocena, meron balieca, HeHpOHHBIE CETH




Paznen 5.
3aknaroueHue

3aJa4M aHaJIn3a JaHHBIX

Tema S.1. [lepciekTHBBI Pa3BUTHS AHAJHM3a JAHHBIX.
IIpunoxenune METON0B aHAIM3a JAHHBIX K AKTyaJIbHBIM 3aja4dam. [Ipyrue

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl npakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEAEHBI B TAOIULE .

Tabmuua 5 — [IpakTudyeckne 3aHATHS U UX TPYJOEMKOCTb

Temsbl Dopmsbl 13 rux o Ne
Ne TpynoeMKoCTb, |IIPaKTUYECKOM |pa3aena
o TMPaKTHYECKIX MPaKTHYECKHX (ac) HOATOTOBKH, | Jemr
3aHSITHIA 3aHSITHIA (ac) HEL
Cemectp 5
1 | Ananus 3ansTue o 2 1 2
OJTHOMEPHOTO MOJICITUPOBAHUIO
Habopa JaHHBIX pEATBbHBIX YCIIOBUH
2 | AHanu3 nByMepHOro | 3aHsTHE MO 2 1 2
Habopa JaHHBIX MOJICITUPOBAHUIO
peaIbHBIX YCIOBHI
3 | KimacrepHsrit Hrposoe 4 1 3
aHaJM3: MPOEKTUPOBAHHE
HOpMaJTA3aIUs
JTAHHBIX
4 | KnactepHblid Hrposoe 2 1 3
aHaJIn3: IIPOEKTUPOBAHUE
MHTEpIpeTaIus
pe3yNIbTaToB
5 | Knaccudukamnms: Urposoe 4 1 4
00paboTka MIPOCKTUPOBAHHUE
WCXOJHBIX TAHHBIX
6 | Knaccudukamms: Urposoe 2 1 4
OIICHKA OITNOKH POEKTUPOBAHHE
Kiaccudukanuu
7 | KonTpoabHbie ['pynmoBeie 1 1-5
BOIPOCHI JICKYCCUU
Bcero 17 6
4.4, JlTabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHBI B Ta0HIIE 6.
Tabnuia 6 — JlabopatopHble 3aHATHS U UX TPYIOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpyIOEMKOCT®, | PAKTHUECKOH | pasjeia
/1 (gac) MMOATOTOBKH, | JUCIIUI
(gac) JIHBI
Cemectp 5
1 | JJabopaTtopHas pabota 1: AHanu3 cBsizeit 1,5 1
MeX Iy MpU3HaKaMH JIBYMEpHOTO Habopa
JTAHHBIX
2 | 3amura 1abopaTopHOi paboThI | 0,5
3 | JJaboparopnas pabota 2: Kiactepuzanus 3 1




JaHHBIX UCPAPXUICCKUM MCTOJ0M

4 | Jlaboparoprast pabora 3: Kriacrepuszamus 3 1
MeToI0M K-cpeaHux

a1
[EEN

3amuTa 1a00paTOpHBIX padboT 2,3

6 | JlaboparopHuas padota 4: [Ipumenenue 3 1
METOJIOB KJIaCCU(HKALIUU Ha OCHOBE
JIEPEBBEB PEUICHUI

7 | JlaboparopHuas padota 5: [Ipumenenue 4 1
HEHPOHHBIX CeTel sl KilacCH(PHUKAUU
8 | 3ammura maboparopHbIX padot 4,5 1
Bcero 17 5)
4.5.  KypcoBoe nmpoekTupoBaHue/ BBITIOJHEHUE KypCOBOM pabOThI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocTosiTenpHas paboTa 00yJaromuxcs
Bunel camocTosiTensHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Tabnuie /.

Tabnuna 7 — Bunibel camocTosTeTbHON paboThl M €€ TPYAOEMKOCTh

Buna camocrosaTensHo#t paboThI Bcero, wac | Cemectp 5, uac

1 2 3
W3yuenne Teopernyeckoro MaTepuana qucuinabl (TO) 30 30
KypcoBoe npoektupoanue (KI1, KP)
Pacuetno-rpaduueckue 3ananus (PI'3) 10 10
Brimonnenue pedepara (P)
[ToaroroBka k Tekymemy KoHTpostio yerieBaeMocTH (TKY)
Jlomamaee 3aganue (/13) 10 10
KonTtponbHabie paboTh 3a0uanKoB (KP3)
ITonroroka xk mpomexxyrounoit arrectaruu (I1A) 7 7

Bceero: 57 57

5. IlepeyeHnb yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTEIIbHOM PabOThl 00YJArOIITUXCSI IO TUCIUTIIAHE (MOIYIIIO)
Y4eOHO-METOAMYECKUE MAaTEPHAIbI JIUISI CAaMOCTOSTSIIBHONH PabOThl OOYYarOIIMXCS YKa3aHbl B

m.a. 7-11.

6. HepequL MCYATHBIX U 3JICKTPOHHBIX y‘Ie6HbIX H3I[aHPIﬁ

HepequL IICYATHBIX U 3JICKTPOHHBIX y‘ICGHBIX I/I3,I[3.HI/II>'I IIPHUBCJICH B Ta6J'II/ILIe 8.

Tabnuma 8— IlepedyeHb MeYaTHHIX U JIEKTPOHHBIX YYEOHBIX U3/IaHUN

HIudp/ KomuuectBo 3K3eMILTIpOB B
URL bubnuorpadudeckas ccpuika oubnmoreke (Kpome
azpec AIIEKTPOHHBIX SK3EMILISPOB)
004 Anmmaigun, 3. MammHHoe OOy4eHHe: HOBBIT 3
A 51 UCKYCCTBEHHBI MHTEIEKT / O. Anmaiaus. - M.:
Anbrnuna [Tabnumep: Touka, 2017. - 208 c.
519.1/2 Xumenko, B. W. CnydaliHble naHHBIE: CTPYKTypa 25
X 46 u aHamu3: yueObHuk / B. M. Xwumenko. - M.:
Texunocgepa, 2017. - 424 c.




004 TatapaukoBa, T.M. AHaiiu3 JaHHBIX B IPUKIIATHBIX 5
T23 3agadax obecrieueHust HHOOPMAITMOHHON
6e3omacHocTu: moHorpadus / T. M. TatapHUKOBA;
C.-IlerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI.
- CII6.: U3a-Bo I'VAIL 2018. - 115 c.

004 TarapuukoBa, T. M. AHanu3 naHHbIX: yueOHO- 5
T 23 Metoanueckoe mocodue / T. M. Tatapuaukosa; C.-

ITetep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOEHUSL. -
Cankr-IlerepOypr: U3n-so I'VAIL 2021. - 121 c.

7. IlepedeHnb ANIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»
[lepeuenn ANIEKTPOHHBIX 00pa3oBaTeNIbHbIX pecypcos MH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHONW cetu «MHTepHEeT», HEOOXOAUMBIX JJIsi OCBOEHHUS JIUCLUILINHBI
npuBeeH B Tabimie 9.

Tabmuma 9 — IlepedeHp OSIIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HH(OPMAITMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTH «HTepHeT»
URL aapec Haumenosanue
1. http://www.machinelearning.ru 1. TIpodeccrnonanbHbIH WH(POPMAIMOHHO-
AHAJIIUTHNYCCKUU eCcypcC, ITIOCBAIIICHHBIN
2: https://ww.coursera.orq/ learn/mac MAITHEHOMY 06yquHf0, gECHOSHaBaHmO 06pa30B
hlne_lw N MHTCJUICKTYAJIbHOMY aHaJIN3y JaHHBIX.
3. https://www.coursera.org/specializat | 2. Machine learning by Andrew Ng,
ions/machine-learning-data-analysis 3. Kypc «AHanmu3 MaHHBIX» OT IIKOJIBI aHAIU3a
4. https://it.mail.ru/video/playlists/16/ JaHHBIX,
4. Metopt 06paboTKH OOJIBIIHX JaHHBIX, I T mail.ru,

8. Ilepedenp nHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. TlepeueHb HPOrpaMMHOTO OOECHEUCHHSI, HWCIOJIb3yeMOTO0 NpPU OCYIIECTBICHUU
00pa3oBaTeNIbHOTO TpoIIecca 10 AUCIUITIHHE.
[lepedeHp UCONB3yEMOTO MIPOrPAMMHOTO oOecrieueHus npejacTasieH B Tadmuie 10.

Ta6muma 10— [TepeyeHs nmporpaMmMHOTO O0OecTieYeHUs

Ne i/m HanmenoBanue
1 Google Colab
2 Jupyter Notebook
8.2. HepequL I/IH(I)OpMaI_[I/IOHHO-CHpaBO‘lHBIX CHCTEM, HCIOJIB3yEMbIX 1810)51

OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIECcca MO AUCIUTUINHE
[lepeyeHb WCHONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabaure 11.

Tabnuua 11— Ilepeyens MHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmortpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CoctaB  MarepuanibHO-TEXHHYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBJICHUS
00pa3oBaTeNIbHOTO Ipoliecca 1Mo AUCHUIIMHE, IPpeAcTaBiIeH B Tabauel 2.



http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

Tabnuma 12 — CoctaB MaTepuaibHO-TEXHUYECKOU 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTh Howmep aynuropun
/i MaTepHaTbHO-TEXHIUYECKON 0a3bl (ipu HEOOXOTMMOCTH)

MyneTuMenuiiHas JIEKUUOHHAs ay IUTOPUS

Kitace st nenoBoit urpel

3 | BeruncnurensHas 1abopatopus

10. OnenouHsIe CpeaCTBA ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTAI[H
10.1. CocTaB OILIGHOYHBIX CpPEACTBIUIA NPOBEACHUS IPOMEKYTOYHOH aTTeCTalllH
oOyJaroniuxcs 1Mo JUCIUTUINHE MPUBEICH B Tadmuie 13.

Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Bug npomexyTodHOI arTecTauuu IlepeyeHb OIIEHOYHBIX CPEICTB
JudpdepeHunpoBaHHbIN 3a4ET Crnircok BOIIPOCOB;
TecTsrI;
3amaun.

10.2. B kadecTBe KpHUTEPHEB OIICHKA YpPOBHS C(HOPMUPOBAHHOCTH (OCBOCHU)
KOMITETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasi MIKana OLEHKU CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA
100-6ammpHast ~ mIKayia  MOAYJIBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBWIIA
WCIIOJIb30BAHNSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmuma 14 —Kpurepun orieHkr ypoBHS CHOPMHUPOBAHHOCTH KOMIETEHITAN

Og_eg;jig ?{ﬁiﬁ:ﬂufn XapakreprcTrka COpMHUPOBAHHBIX KOMIICTCHITHIA
— oOy4aromnuiicss TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHa;
— YBEPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €r0 M3JIaracr;
COTIIHOY — ONMHpasiCh Ha 3HAHHWS OCHOBHOM M JOMOJIHUTEIBHOMN JIUTEPATypHL,
GATCHOY TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHS C MTPAKTUICCKOU
JCSITEIILHOCTHIO HAIPABJICHMS;
— yMeJio 000CHOBBIBAET M apI'YMEHTHPYET BBIJBUTAEMBIC UM HJICH;
— JIeJIaeT BBIBOJBLI U 0000IIEHHUS;
— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMAaIN3UPOBAHHBIX TOHITHI.
— 00y4aroUuiics TBEPI0 YCBOMII IIPOTPAMMHBINA MaTepHall, TPaMOTHO U
10 CYIIECTBY H3JIaraeT €ro, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHI;
«XOpOILIOY — HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH; y
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C IPAKTUYECCKOHN JIEATEIBbHOCTHIO
«3aYTEHO»
HaIpPaBJICHUA;
— apryMEHTHUPYET HAyYHBIC ITOJI0KCHUS;
— JIeJIaeT BBIBOJBI M 00O0OIIEHHUS
— BJIQJICET CHCTEMOU CrelnaIn3upOBaHHBIX MOHATHH.
— 00yyYaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOTPAaMMHBIN MaTepual,
MO CYIIECTBY H3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;
«yIOBJIETBOPUTEITHHOY )
GAUTCHOY — JIOIyCKaeT HECYIIECTBEHHbIE OTMOKN M HETOUHOCTH; 3
— UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTHYECKOM MPUMEHEHUU 3HAHHMA
HaIpaBJICHUS,
— cJ1ab0 apryMEeHTHUPYeT HayYHbIE MOJI0KECHHUS,




Or1eHKa KOMIIETEHITII

XapakTeprucTruka c(hOPMHUPOBAHHBIX KOMIIETEHLUIA
5-0aympHas mkana PaKTep (bop

— 3aTpyAHsIeTCS B (OPMYITHPOBAHUH BBIBOJIOB M 0000IICHNUI;
— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX MIOHSITUH.

— o0ydarouiiics He YCBOWJI 3HAYUTEIbHOH 4YacTH MPOTPaMMHOTO
MaTepuaa;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPH
paccMOTpeHUH MPoOIeM B KOHKPETHOM HaIPaBJICHUH;

— MCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (GopMYyIHPYET BHIBOAOB M 0000IICHU.

«HEY/IOBJICTBOPUTEIIHHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBLHBIE 33/IaHUS HITH HHBIE MATEPHATIBI.
Bomnpocsr (3amaun) asis sk3ameHa mpeIcTaBlieHsl B Tabnuie 15.

Tabnuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) Ajst HSK3aMeHa Koz
WHMKATOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bormpockr (3amaun) mis 3ageta / nudd. 3auera npepcrasieHsl B Tadbmuie 16.
Tabmuia 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Ne i/ [Tepedyens BompocoB (3amav) myst 3auera / qudd. 3adera Kon
WHJMKATOpa
1 Haznavenne oOydaromero MHOKECTBA IIPH PEIICHUH 3a/1a4H IK-1.3.1
Kiaccudukanuu
2 ba3oBbie XxapaKTepUCTUKH CTATUCTUUECKOTO paclpe/ieIeHHUs.
3 O6oOmaromue mokazaTelid, XapakTepU3yIue TUITHYECKHE 3HAYCHHS
Habopa JTaHHBIX.
4 [TokazaTtenu, XxapakTepHu3yrome pa3dpoc JTaHHBIX.
5 [Tokazarenu, XxapakTepU3yIOIIHe CTENIeHb CAMMETPUYHOCTH JIAHHBIX.
Lenbp npuMeHeHus: MeTO/la HAUMEHBIIIUX KBAJPaTOB B PErPECCHOHHOM
6 aHam3e.
Haznauenue mozpl. Cayyan BBIYUCICHUS MOIAIbHOTO HHTEpBAIA.
7 Haznauenue nepceHTHIIs, KBAHTUIIS €IMHULIBI U3MEPEHUS.
Otnnuue BBHIOOPOYHOIO CTAHJAPTHOTO OTKJIOHEHUS OT CTaHAAPTHOTO
8 OTKJIOHEHUS T€HEPATbHOM COBOKYITHOCTH.
9 Kak BeIrIsiUT ypaBHEHUE pEerpeccuu AJsl JaHHBIX, IPEICTaBICHHBIX Ha
pUCYHKE?
&
.
. : Py "':" . *
‘l : ot
o
- -
T
10 Ha xakom u3 pucyHkoB a) u 0) 3HaueHHE KOI(PPUIIMEHT KOppENIuuu
6oJblIe ¥ TOYeMy?




a) G)

11 | Mepsl 6iiM30CTH MEXTy KIacTepaMHu. [1K-12.3.1

12 | Merpuku, IpUMEHsIEMbIC B KJIACTEPHOM aHAJIN3E.

13 | Ha3naveHHe TECTOBOTO MHOXKECTBA IIPH PEIICHUH 3a/1a91
KJaccuukanuu

14 | Meronap! K1accupuKalum.

15 | Onenxka omubka knaccuukanuu

16 | AHamu3 ogHOMEpHOTO Habopa TaHHBIX [K-12.V.1

17 | Ananu3 nBymepHOTO Ha0Opa JaHHBIX.

18 | KoppensmuoHHBIH aHAIH3.

19 | OcHoBHas 3a7a4a pErpecCCHOHHOTO aHAIH3A.

20 Haiinure nntepBan cinemyromiero Habopa manabix Crax= {3,5,9,12,5}.

21 Haiinute Mony B cienyromiem Habope nanubix Craxk= {3,5,9,12,5}.

22 | Haiigure mucrnepcuio B creayromieM Hadope ganHbix Crax={3,5,9,12,5}
Haiigure cranaapTHOE OTKIIOHEHHE B CIIEAYIOIIEM Ha0Ope JaHHbBIX
Crax={3,5,9,12,5}.

23 Haiinure nntepBan cinemyromiero Habopa manabix Crax= {3,5,9,12,5}.

24 [TocranoBka 3amauu Ki1accuuKanuu

25 | Drambl poriecca Kiaccu(puKaIum, uxX XapakTepUCTUKU

26 | Onpenenenue Kiacrepa.

27 | Drambl pemieHus 3a/1a4u KJIaCTePHOTO aHAIH3a.

28 | Belpakenwe Juis BbIUMCIEHHS wHHAekca Ginli mpu  MOCTpOEeHUH

29 | TpeboBanus k BbIOOpPY mapamerpa K B amropurme «K-Onmxkaiimiero
cocena

20 | HUepapxudeckre METO b KJIaCTEPH3AIIHH.

31 | Drambl nocTpoeHUs AepeBa KiacCHUpUKAIIIH.

32 Anroput™m Onrkaiiiero cocena.

MpeACTaBJICHBI B TabuIe 17.

[lepeuenr TeM 11 KypCOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOTHhI

Tabnuma 17 — Ilepeyers TeM Ui KypCOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM paboThI

No 1/ [IpumepHbIil TepedeHb TeM AJisi KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS
B KypCOBO# pabOThI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bonpocel nmns mpoBeneHHsT TPOMEXKYTOYHOM aTTecTallid B BHJAE TECTUPOBAHUSA

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHblii mepeueHb BOIPOCOB VISl TECTOB

Ne
/1

[IpumepHBIil IepedeHb BOIIPOCOB JUIsl TECTOB

Kon
WHJMKAaTOpa




JInst KakJoro M3 IPUBEIEHHBIX HUKE PABEHCTB YKAXKUTE TUIIUYHBIN
BApUAHT HUHTEPIIPETALIUU

a)r=1,

0) r=0,85;
B) I =0;

r) r=-0,15;
n)r=-1.

3ajaua KJacTepu3aluy 3TO:

@) 3aja4ya MalIMHHOTO OOyYeHHus, B KOTOPOH METKH OOBEKTOB
IMPUHUMAIOT OrpaHUYCHHOC YUCIIO 3HAa4YCHUU

b) 3amaua MamMHHOTO 00YUYCHHMS, 3aKITIOYAOIIASICS B 00bEAMHEHUN
MOX0KHX OOBEKTOB B OJHOPOIHBIE TPYIIIIHI.

C) 3aja4ya MAIIMHHOTO OOYyYeHHUs, B KOTOPOW METKH OOBEKTOB
IIPpUHUMAIOT JIFOOBIE YUCIICHHBIE 3HAUECHUS

Kpurepuii, KOTOpBII XapakTepU3yeT KadeCTBO MeEToJa IO JIAHHBIM,
KOTOpPBIE HE UCIOJIB30BAINCH B IIPOLIECCE 0OyUEHHsI, Ha3bIBACTCS:

a) BHYTPEHHHM KPHTEPUEM.

b) omubkoit 00ydeHus.

C) BHEIIHUM KPUTEPHUEM.

Omnpenenenus 10X0/1a KIMEHTa OaHKa SBIISICTCS 3a/1a4eii:
a) perpeccuu;
b) knaccudukamnmmy;
C) KJIacTepH3aIlnu.

ITK-1.3.1

OO6yuaromas BBIOOPKa — 3TO:

a) TPYNIUpOBKa OOBEKTOB (HAOMIOIEHWN, COOBITHII) Ha OCHOBE
JTAHHBIX, OMMCHIBAIOIINX CBONCTBA OOBEKTOB

0) HAOOp MAHHBIX, KAXAas 3alMUCh KOTOPOTO TMPEACTABISIET COOOM
y4eOHBIN MpUMeEp, COIECPIKAIEro 3aJaHHbIN BXOJHOW BJIHMSHUE,
U COOTBETCTBYIOUIUI eMy NPaBUIbHBIN BHIXOJHON pe3yibTat

B) Ha0Op JMaHHBIX, Kak/Jas 3alUCh KOTOPOTO MPEJCTaBISIET cO0Oi
y4eOHBIN MpUMEp, COAEpIKAIIero 3aJaHHbI BXOJHOMN BIUSHUE,
YTO U OTBEYAET €My NPaBUJIbLHBINA BBIXOJIHOMN pe3ynbTar.

I) BBIBIEHHE B CBIPBIX JAaHHBIX paHee HEU3BECTHBIX,
HETPUBHUANIBHBIX, MPAKTUYECKH TIOJIE3HBIX U  JOCTYIHBIX
UHTEPIIPETAlNY 3HAHUI, HEOOXOTUMBIX JJIS1 IPUHATUS PEIICHUN
B Pa3IMYHBIX cepax YyeIOBeUECKOM AeaTeIbHOCTH

Kak Ha3pIBaeTcs 3a3j7a4a MAaIIMHHOTO OOYYeHMs, HarpaBjieHHas Ha
NpeACKa3aHue 3HAYCHHs TOW WIM WHOW YHCIOBOM BEJIMYMHBI IS
BXOJ/IHBIX JAHHBIX:

a) oOyueHue 06e3 yuuTens;

b) oOydeHue ¢ yuurenem;

C) perpeccum.

Omnbxa oOyueHus — 310!
a) omnOKa, JOMyIIEHHAs MOJEIbI0 Ha y4eOHOM MHOKECTBA.
0) ommOKa, MOJy4YEeHHAs Ha TECTOBBIX NpUMEpax, TO €CThb, YTO
BBIUMCIIAETCS 1O TeM ke (opMynaM, HO JUId TEeCTOBOU
MHOJKECTBa

[1K-12.3.1




B) MMEHA, TUIBI, METKH U HAa3HAYCHUsS MOJEH MCXOTHOU BBIOOPKU
JAHHBIX

r) Ha0Op JAHHBIX, KaXKJas 3aIUCh KOTOPOTO MPEICTABISET COOOM
y4eOHBIN MPUMEp, COJEPIKAIICTO 3aJaHHBIA BXOJHOUW BIUSHUE,
U COOTBETCTBYIOIIUMI €My IIPAaBUIIBHBIN BBIXOIHOM pe3yibTaT

8 [Ipu3nak X MOXET IPUHUMATH 3HAYCHUS: «OTIIMYHO», «XOPOLIO»,
«YIOBIIETBOPUTEIBHO» U «HEYJOBJIETBOPUTEIBHO» U IPEICTABIISET
co0oH OLIEHKY CTYACHTOB. Tun npu3Haxa:

a) KaTeropuaibHbIi;

b) mopsAKOBEIii;

c) OyJeBBIid.

9 Kakast pyHKUMS B JIOTHCTUYECKOM perpeccuu epeBoIUT 3HAaUE€HUS B [1K-12.V.1
unrepsai [0, 1]:
a) tan(x);
b) 1/(1 + e7®);
c) log(x).

10 OuucTKa JAaHHBIX — JTO.

a) KOMILUIEKC METOJIOB M TIPOIIeyp, HANPABICHHBIX HAa yCTpaHEHHE
MPUYMH, MEIIAIUX KOPPEKTHOH oO0paboTKe: aHOMAaJuH,
MPOIYCKOB, TyOJIUKATOB, TPOTHBOPEUYHH, ITYMOB | T.]I.

0) mnpolecc AONOJHEHUS [aHHBIX HEKOTOpod HHpOopMalmen,
TTO3BOJISIOIICH MTOBBICUTH 3¢ (HEKTUBHOCTH Pa3Bs3Ky
AHATMTUYCCKUX 3aa4

B) OOBEKT, COJEp)KAIINN CTPYKTYpHPOBAHHBIC IaHHBIC, KOTOPHIC
MOTYT OKa3aThCs TIOJIE3HBIMH ISl Pa3BA3KY aHAJTMTHYECKOTO

3a/1auu
I') KOMIUIEKC METO/IOB U MPOLIEAYpP, HAIPaBIEHHBIX HA U3BJICUCHHE
JaHHBIX M3 pa3MYHBIX  HMCTOYHHMKOB,  OOecredeHue

HEOOXOMMOro ypOBHS HUX HH(MOPMATUBHOCTH U KauecTBa,
npeoOpa3oBaHus B eAUHbBIN popMaT, B KOTOPOM OHU MOTYT OBITh
3arpy’keHbl B XpaHWIHILIE JAaHHBIX WIH aHaJIUTHYECKYIO
CUCTEMY.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO JMCIUILUIMHE OOYYAIOMIMXCS 3a0YHOU (OPMBI
oOyueHwusi, mpeacTaBieHbl B Tabnuie 19.

Ta6muma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne n/m [lepeueHb KOHTPOIBHBIX PabOT

He npenycmoTtpeno

10.4. Meroauueckre  MaTepuasbl,  ONpEAEISAIOIKE  MPOLEAYpbl  OLEHUBAHMS
UH/IMKATOPOB, XapaKTepU3YIOIIUX dTanbl (HOPMUPOBAHUS KOMIETEHLMH, conepxarcs B
JIOKAJbHBIX HOpMAaTHBHBIX akTax [ YAIl, pernaMeHTHpPYOUIMX HOPSAAOK W MPOLEnypy
MIPOBEAEHUS TEKYILEro KOHTPOJIS YCIIEBAaEMOCTH M MPOMEKYTOUHOM aTTecTaluu oOyJaromuxcs
I'VAIL

11. Metonudeckue yKazaHus Ui 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI




11.1. Meroguueckre YyKa3aHusi Ui OOYYaIOIIMXCS IO OCBOCHUIO JICKITMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHME JIEKLMOHHOIO MaTepuala — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riIy0oKoe M SICHOE W3JIOKEHUEe ydeOHoro Mmartepuana. HasHaueHue COBpEMEHHOH JIEKIUU B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, 2 B OCBOCHHUH
(GbyHIaAMEHTAIBHBIX TPOOJIEM JAWCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JOCTHUXKEHUM HayyHOM MbIciu. B yueOHOM mponecce JIeKIHs BBIIOJHSAET METOA0JIOIHUYECKYIO,
OpraHu3alMOHHYI0 U MHPOPMAIUOHHYIO (QyHKIMHU. JIEKIUs pacKpbIBaeT MOHATHHHBINA ammapar
KOHKPETHOW 00nacTy 3HaHusA, €€ mpoOieMbl, JAaeT LEeJbHOE IPEJCTAaBICHHE O UCLUIUINHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILIMHAMH.

IInaHupyemMble pe3yabTaThl IPY OCBOCHUHU 00Yy4YarOMMHKCA JIEKIMOHHOTO MaTepuaa:

— MOJy4eHHE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBI3aHHBIX 3HaHUH, YPOBEHb KOTOPBIX
OIIPENENACTCS LEIEBON YCTAHOBKOM K KaKJI0M KOHKPETHOH TEME;

— IMOJIy4€HHE OIBITAa TBOPUYECKON pabOTHI COBMECTHO C IIPENOIABATEIIEM;

— pa3BuTHE  NPOPECCHOHANBHO-IENOBBIX  KauyecTB, JIIOOBM K  MNpeaAMeTy |
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJIEHHE HE0OXO0MMOT0 HHTEpeca, HE0OXOIUMOTO VISl CAMOCTOSATENLHON PabOTHI;

— TOJIyY€HHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BHUTUSI HAYKH M TEXHUKH U O TIPOTHO3E
WX pa3BUTHUS HA ONFDKANIIINAE TOJIBI;

— HAYYUTHCS METOJMYECKH O0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH U
MOJIOKEHUSI, TPHUXOJAWTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTh HMX B  Pa3IUYHBIX
hopmMyTUPOBKAX);

— TIOJIy9€HHE TOYHOTO TTOHMMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TTOHSATHH.

JIeKIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaioB U
WCIIOJIb30BAHUEM pa3/aTOYHOrO0 MaTepuaja TpU TPOBEACHUU KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK TI0 JTUCITUTIIINHE.

CTpyKTypa OpeaoCcTaBACHMS JSKIIMOHHOTO MaTepHaa;

Pa3znen 1. Beenenue

Tema 1.1. JlaHHbIE U UX U3MEPEHUE.

Tema 1.2. IlIkansl

Tema 1.3. Xapakrepuctuka u Kiiaccupukanus 3a1a4 aHajIu3a JaHHBIX

Tema 1.4. Dranbl penieHus 3aj1a4u aHAIU3a JaHHBIX.

Pazgen 2. CraTucTUYECKUN aHAJIN3 JAHHBIX

Tema 2.1. JleCKpUnTUBHBIN aHAIN3

Tema 2.2. AHann3 cBSI3eH

Tema 2.3. MHOTOMEpPHBIN CTATUCTUYECKUN aHAIN3

Tema 2.4. AHanu3 BpEeMEHHBIX PSAJIOB

Paznen 3. KnactepHblii anau3

Tema 3.1. [TocTaHOBKa 3a/1a4u KJIACTEPHOTO aHAIM3A

Tema 3.2. MeTpuku pacCTOSHUI

Tema Pazgen 4. Knaccudukanms

Tewma 4.1. [locTaHoBKa 3a/1aun Kiaccupukanuu

Tema 4.2. Metonp! kinaccudukanuu 3.3. MeTOo bl KIIACTEPHOIO aHAIN3a

Paspen 5. 3akmroucHue

Tema 5.1. IlepcrieKTHBBI pa3BUTHUS aHAJIN3A JAHHBIX.

11.2. Meroauueckue — ykasaHus i1 oOydaromiuMxcs IO
MIPOXOXKJICHUIO MTPAKTUYECKHUX 3aHATUH

IIpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3alMMu y4eOHOTO
npoliecca, 3aKII0YaroIIascs B BBITOJHEHUH 00Yy4alolUMUCS 10 pyKOBOACTBOM MPENOaBaTes
KOMIUIEKCa Y4eOHBIX 3aJJaHUN C LENbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTMCUUIUIMHBL, TPUOOPETEHHsI yMEHUI M HAaBBIKOB, OIBITA TBOPUYECKON JAEATEIBHOCTH.



[enpro MPaKTUYECKOTO 3aHATHS TSI 0OYYaIOIIErocs SBJISETCS MPUBUTHE O0YJAFOIIUMCS
YMEHHI U HaBBIKOB MTPAKTUYECKOU JIESITEIBHOCTH 10 U3y4aeMOW TUCIUILIIMHE.

[Tnaaupyemblie pe3ynbTaThl IPU OCBOCHUU 00yJarOITUMCS IPAKTHYSCKUX 3aHATHI:

— 3aKpeIuvieHHWe, YIIyOJieHWe, paclIMpeHUue W JeTalnu3alus 3HAaHUH TpU PEIIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[O3HABATEIBHBIX  CIOCOOHOCTEHM, CaMOCTOSITEIBHOCTH  MBIILICHHS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMM METOJAaMHU U METOJMKAMU HW3Y4YEHUSI KOHKPETHOM yueOHOU
JUCIUTLIVHEL,

— BBIpa0OTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TITOJIYYCHHBIX 3HAHHHA JUIS
BBITIOJTHCHUS 3aJaHMI;

— oOecrniedyeHre palMOHAIBHOIO COYETAaHUS! KOJUIEKTMBHOW M WMHAMBUAYAIbHOW (opM
00y4eHusl.

TpeboBaHUA K IPOBEACHUIO IPAKTUUECKUX 3AHATHI
Pe3ynbraThl BBITIOHEHHS TPAaKTHUECKHX pabOT MO TpeOOBaHUIO TMPEroaBaTems
BBITPY)KAIOTCS B JINYHBIN KAOMHET WM 0OCYXIAI0TCS B ayJJUTOPUH BO BPEMsI 3aHATHU.

11.3. Meroauueckne ykazaHHs UIS OOYYalOMIMXCS IO BBIMOJHEHHIO JIA0OPaTOPHBIX
pabot

B xone BeimonHeHHs 1abOpaTOpHBIX pabOT O0OydaroUIUHCS JOKEH YrIyOuTh H
3aKpEeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBUM C KBATM(PHUKALMOHHON XapaKTEPUCTHKON oO0ydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-TIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOTIPUSATHI.

BrimonHenue nmabopaTopHbIX paboT 0O0y4darOMIUMCS SBISIETCS HEOTHEMIIEMOW YacThiO
U3y4YeHMs] JUCLHUIUIMHBI, OINpEAeIsieMON YUeOHBIM IIJJaHOM, MU OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pEeIIeHUE CIeTyIOUIMX OCHOBHBIX 3a7a4 00yJaroerocs:

— NpUOOpEeTeHNEe HABBIKOB MCCIIEI0OBAHUS IPOLIECCOB, SBICHUN M OOBEKTOB, N3y4aeMbIX
B PaMKax JJaHHOW JUCIUIIUHBI;

— 3aKpeIUIeHUe, Pa3BUTHE M JeTalu3alys TEOPETUYECKUX 3HAHMM, IOJYyYEHHBIX Ha
JEKIUSX;

— IOJIy4eHHe HOBOW MH(POPMALIUU 110 U3y4aeMOM JUCLUIUINHE;

— NpUOOpeTeHNEe HABBIKOB CAMOCTOSTENILHON paboThl ¢ Ja0OpaTOPHBIM 000PYIOBaHHEM
Y IpUOOpaMHU.

3ajianue U TpeOOBaHUS K MPOBEACHUIO Ja00PATOPHBIX PAbOT

3amaHus K MPOBEICHHUIO J1a0OpaTOPHBIX pabOT MPHUBEIACHBI B y4E€OHO-METOJIUYECKOM
nocoouu:

HIudp 004 T 23 Tarapuukoa, T. M. AHanu3 JaHHBIX: y4eOHO-METOAMYECKOE TIOCOOHE
/ T. M. TarapuukoBa; C.-Iletep0. roc. yH-T a’spokocM. npudbopoctpoenus. - Cankr-IlerepOypr:
WUzn-Bo I'YAIIL 2021. - 121 c.

Crpykrypa u popma oTuera o 1ab6opaTopHoit paboTe
Lenb paboThl U cofepkaHue 3aJaHus.
Onucanue Xo0/1a BBIMOJTHEHUS PaOOTHI.
JleMOHCTpanus Mojay4eHHbIX PE3YIbTATOB.
Br1BoIBI O TIpOIEIaHHOM padoTe.

OTBeTHl Ha KOHTPOJIBHBIE BOTIPOCHI.

aogkrwnPE

TpeboBaunsa kK 0QOPMIICHUIO O0TYETA 0 JIA00paTOpHOU padbore




Otuer odopmisiercs cormacao 'OCT P 2.105-2019. O6si3aTenbHO HATMYHE TUTYJIBHOTO
JMCTa ¥ COOTBETCTBHE CTPYKTYpE OTYETA.
OTuet o npoieniaHHON paboTe BHITPYKAETCS B IMUHBIN KaOMHET.

11.4. Meroauueckue yka3zaHus A 0Oy4yarolIMXcs MO MPOXOKICHUIO CaMOCTOSTEIbHON
paboThI

B xozie BBINOJIHEHUSI CaMOCTOSTEIHLHON PabOThI, 00YYaIOUIUHCS BBITIOJHIET paboTy I0
3aaH B Xoz€ BBINOJIHEHUSI CaMOCTOSITENIbHOM pabOThl, 0Oy4YarOLUICs BBINOIHIET paboTy MO
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemoCpeJCTBEHHOIO
y4acTusl.

Jnst oOyyaromuxcss o 3a04HOM ¢Gopme 00ydeHHs, CaMOCTOSATENbHAs padoTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJIBbHYIO PaboTy.

B mporiecce BBIMOTHEHUSI CaMOCTOSATENBHON paboThl, y oOydaromierocs GopMHpPYeTCs
1enecooOpa3Hoe MIaHUpOBaHUE pabOYero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHU M CUCTEMaTHU3allMM NpUoOpeTaeMbIX 3HAHUM, 00ecreYrBaeT BBICOKHI
YpPOBEHb YCIEBAEMOCTH B MEpUOJ OOY4YEHHs, IOMOTraeT IMOJyYUTh HAaBBIKU IOBBIIICHUS
po¢heCcCHOHANTBHOTO YPOBHSI.

MetonuueckumMi ~ MaTepuajgamMH,  HalpaBiSIONIMMU  CaMOCTOSITENbHYIO  paboTy
00yJarOIINX CSISIBIISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHal Mo JUCIUIINHE;

— METOJMYECKHE YKa3aHUS MO BBHITIOJHEHUIO KOHTPOIBHBIX PA0OT (1711 00y4Jaromuxcs mo
3a04HOU (popMe oOyueHus).

11.5. Meroaudeckue yKazaHus IS OOYyYaIOMIUXCA TO TMPOXOKIACHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadecTBA 3HAHMM
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEYEHHE CEMECTpa C LIEJbI0 OLICHUBAHUS XOJa OCBOCHHUS
JTUCIUIUIAHBIL.

[IpakTnueckue u nabopaTopHbie pabOThl 3aUIUINAIOTCA B TEYCHHUM JBYX HEAEb MOCHe
MOJIyueHus1 3aJaHus. Pe3ynbTarhl 3allUTHl YYUTHIBAIOTCS MPU IMPOBEACHUH MPOMEKYTOYHOM
aTTecTaluu.

11.6. Meroauueckue yka3aHus JUIsi OOYy4YaIOUIMXCS MO TPOXOXKICHHIO MPOMEKYTOUHOM
aTTeCTAIIHH.

[Ipomexxyrounass  arrecramust  oOy4aromuxcs — MpeoyCMaTpHBacT  OLICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3YyJIbTaTOB 00ydeHHs 1o auciuiuimHe. OHa BKIIIOYAET B
ce0st muddepeHITMpOBaHHBIN 3a4eT.

HuddepeHunpoBanHbplid  3a4eT — O3TO (GoOpMa OIECHKA 3HAHWUH, MOJYYCHHBIX
00y4aromuMcs MPU U3yYCHUHU TUCIUTUINHBI C ATTECTAIMOHHOW OLIEHKOW «OTIIMYHOY, «XOPOIIIOY,
«YIIOBJICTBOPUTEIILHOY», «HECYIOBICTBOPUTEIILHOY.

CTyneHThI, YCIICIIHO BBIMOJIHUBIIME BCE MPAKTUYECKUE M JIA0OpAaTOpHBIC PabOThI, W
MPOIIE/IINE TECTUPOBAHNE HA YKCIIO 0aJUTOB BbIlIe 85 0aTIOB OIICHUBAIOTCS HA «OTIIMYHOY.

CTyneHThI, YCIICIIHO BBIMOJIHUBIIME BCE MPAKTUYECKAE M JIA0OpaTOpHBIC PabOThI, W
MPOIIEIITNE TECTUPOBAHHWE Ha 4YHCIIO OaioB Beimie 69 OamioB um He Oonee 85 Oamios
OLIEHUBAIOTCS HAa «XOPOIIOY.

CTyneHThl, YCIEUIHO BBINOJIHUBIIME BCE MPAKTUYECKWE M J1TabopaTopHble pabOThl, U
IpoIIeIIne TECTUPOBAaHHE Ha 4Hciao OauioB Bbime 54 OGamioB u He Oonee 69 Oamnos
OLIEHUBAIOTCS Ha «YJIOBJIETBOPUTEIHHO.

CTyneHThl, BBINOJHUBILNE HE BCE MpaKTUYecKue U(MIn) JabopaTopHble paboThl CIAIOT
mdd. 3ayer o BompocaM, MPUMEPHBIN NepeueHb KOTOPBIX MpUBEAeH B Tabnule 16.

CTyneHThbl, MONYyYUBIIME OICHKY «YAOBIETBOPUTEIBHO» IO TECTUPOBAHHIO, HMEIOT
npaBo caTh TG Q. 3a4eT U MOBBICUTH OLIEHKY.






JIuct BHECEHUs U3MEHEHUI B pabouyro NporpaMMy JUCIIUILIMHBL

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




