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AHHOTaAUA

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

JucuuiuivHa HaneneHa Ha (JOpMHUPOBAHKE Y BBITYCKHHUKA CIETYIONTIX KOMITETEHITHN

YK-1 «CriocobGeH ocymecTBIATh MOUCK, KPUTUUECKUH aHAINW3 U CHHTE3 WH(OpMAIIHH,
MPUMEHSTh CUCTEMHBIH MOJIXO/1 JJISl PEHICHHUS TIOCTABIICHHBIX 3a71auy

YK-2 «CrnocobeH ompeaensTh Kpyr 3ajad B paMKax IMOCTaBJICHHOW IEM W BHIOWPAThH
ONTUMAJIbHBIE CHOCOOBI MX PEHICHHUs, UCXO U3 ACHCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPAHUYEHUID)

[IK-3 «CrnocoOHOCTh IpPOEKTUPOBAaTh HUH(GOPMAIMOHHYIO CHUCTEMY MO  BHJAaM
obOecrieueHus»

Conepxanue JUCHUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C HM3YyYCHHEM W
NpUMEHEHHEM METOJIOB aHajh3a JaHHBIX W W3BJICUEHHUS WHPOPMALUH, 3aKOHOMEPHOCTEH,
3HAHWUN U 11a0JIOHOB U3 OOJBIINX 00bEMOB HEOOPAOOTAHHBIX JAHHBIX.

[IperoraBanue UCHMIUIMHBI TIPEIyCMaTPUBAET Cleayromue (OpMbl  OpraHU3aluU
y4eOHOTO0 TIporiecca: JISKINH, JabopaTopHbie pPabOThI, MPAKTUUECKHUE 3aHSTHS, CAMOCTOSITEIIbHAS
paboTta oOygaromnierocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXyCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopme nudepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyJI0eMKOCTh OCBOCHHUS JTUCITUIUIMHBI COCTABIISICT 3 3a4eTHBIX eauHmIb, 108
9acoB.

S3b1K 00y4YeHUS 110 AUCITUTUTNHE «PYCCKU)»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. llenn mpernoaaBaHusl JUCHUIUIMHBI: (POPMHUPOBAHHWE KOMIIETCHLUH, MO3BOJISIOMINX
UCIOJb30BaTh COOTBETCTBYIOIIMKA MaTeMaTHYECKUI ammapaT U MHCTPYMEHTAJIbHBIE CPEACTBA
JUISl aHAJIM3a JAHHBIX W W3BJICYEHUS MHPOPMALUH, 3aKOHOMEPHOCTEH, 3HAaHUW W 1Ia0JIOHOB U3
60X 00HEMOB HEOOPAOOTAHHBIX JAHHBIX.

1.2. lucupminuHa  BXOOUT B COCTaB  4acTd, (QOpPMHpPYEeMOW  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —
OII BO).

1.3. IlepeueHp mIaHUPYEMBIX PE3yJIbTATOB OOYUCHHS MO JAUCHUILIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs NUCHUILIMHBI OOYYaIOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOUTUMHE
KOMIICTCHIIUSIMH MJIH MX 4acTsiMH. KOMIETEHIIMU U MHAMKATOPBI UX JIOCTHXKCHHS TIPUBEICHBI B
tabmuue 1.

Tabmuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JIOCTHIKEHUS

Kareropus (rpynma)l Kon u nHaumenoBanue | Koja v HauMeHOBaHUE MHAMKATOPA JOCTHKCHUS
KOMIIETEHIIN N KOMIIETEHIIN N KOMIIETEHI[NH
VYK-1.3.1 3HaTh METOOUKU IOMCKa, cOopa u
oOpaboTkn wuHpOpMAIMKH, B TOM UYHCIE C
VK-1 Criocoben P (bopma,
HCITIOJIb30BaHUEM MH(POPMAITMOHHBIX
OCYIIIECTBIISATh MTOUCK, .
KPUTUYECKUI aHAJIN3 U TCXHOJIO 1M
YHuBepcanbHbIe p VK-1.¥V.3 ymers oneHuBath mH(MOpMAIUIO Ha
CUHTE3 UH(pOpMaIH,
KOMIIETEHIINH . | IOCTOBEPHOCTh; COXpaHATh U TIEpeIaBaTh
MIPUMEHSTh CHCTEMHBIN
JAHHBIE C MCTIOJIBb30BaHUEM ITU(MPOBBIX CPEJICTB
TTOJIXOJT JIJIsl PEIICHHMS
VK-1.B.1 Bnagets HaBBIKAMH KPUTHYECKOTO
MMOCTaBJIEHHBIX 33124
aHajM3a U CHHTe3a MH(POpPMallUU, B TOM UYHUCIIE
C IOMOIIBIO ITU(GPOBBIX HHCTPYMEHTOB
VYK-2 Criocoben
VK-2.3.3 3HaTh BO3MOKHOCTH W OTPaHUYECHUS
OTIPeNeTsATh KPYyT 3a/1a4
B DAMKAX NpPUMEHEHUsST MHUQPPOBBIX HWHCTPYMEHTOB ISt
P . pelieHus MOCTaBICHHBIX 3a/1a4
MOCTABIIEHHOM 1IEJIH U
BEIGUDATE VK-2.V.1 yMETh MPOBOJIUTH aHaJIN3
YHuBepcaibHbIS P MOCTABJICHHOM 11e7 U (OPMYITHPOBATh 3a/1a4H,
OINITUMAJIbHEIE CITIOCOOBI
KOMIIETEHI[UHU KOTOpbIE  HEOOXOIMMO  pemuTh i1 €€
WX peIIeHUs, UCXO IS
S —— JOCTH)KEHUS
yio VK-2.B.3 Bnanerr HaBBIKAMH HCHOJIL30BAaHUSI
MIPaBOBBIX HOPM,
1 (ppoBBIX CpenCcTB TS perieHus
UMEIOIIIHNXCS PECYPCOB .
N IMOCTaBJIEHHOH 3aJaun
Y OTpaHUYCHUHN
I1K-3.3.1 3HaTh (GbyHKIMOHATbHBIE u
T1K-3 Croco6HOCTE TEXHOJIOTHYECKHUE  CTaHJApThl  pa3pabOTKH
IIPOEKTUPOBATH IIPOrPaMMHOT'O oOecrieyeHus npoduIn
[Ipodeccnonansu p p porp ’ pod
UH(GOPMALMOHHYIO WH()OPMAITMOHHBIX CUCTEM
ble KOMIIETEHIINU
CUCTEMY MO BUJAM [IK-3.B.1 Bnagerp HaBbIKaMu pPabOTBI ¢
oOecrieyeHus COBPEMEHHBIMH HHCTPYMEHTApUAMH CO3JaHUS
UH(OPMAIMOHHBIX CUCTEM

2. Mecto qucuumuiuHel B crpykrype OI1
JlucuuiuinHa MokeT 6a3upoBaThbcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIIUMUCS
IIPU U3YYECHUH CIICTYIOLIUX TUCLHUILINH:
— «Marematuka. Teopust BEpOATHOCTEH U MaTEMaTUYECKask CTATUCTUKAY,
— «Teopus cucreM U CUCTEMHBIN aHAIU3Y,
— «IH}popMaLIMOHHBIE CUCTEMBI U TEXHOJIOTUN.



3HaHMs, IOJyYEHHbIE NPU H3YYEHUU MaTepuana JaHHOW AMCLMIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIB30BATHCA IIPU U3YYEHUU JAPYTUX JUCLUIUIMH:

— «UHTennexTyanbHble HHYOPMAMOHHBIE CHCTEMBIY,

— «HpOpMaLIMOHHBII MAPKETUHT»,

— «MopnenupoBaHue».

3. OOBeM U TPYyJOEMKOCTh JTUCITUTUINHBI
Jarabie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOCMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboTHI MO AUCIHUIUIHHE (M PACIIPEICIICHIE dTOW TPYAOEMKOCTH TI0 CEMeCTpaM) MPEACTABIICHBI B
tadsme 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh AUCHUIIIIMHBI

Bun yue6Hoit paboThl Bcero Tp ynoeMxoci\?ogo cevecTpam
1 2 3
Oowan mpyooemKocmso OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npakmuueckoil n0020moeKu 11 11
Ayoumopnsie 3anamus, BCETo Jac. 51 51
B TOM YHCJIC:
nekruu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3ansatus  (I113),
17 17
(dac)
naboparopusie padboTs! (JIP), (dac) 17 17
KypcoBoit mpoekt (pabora) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmosmenvhnas paboma, Bcero (4ac) 57 57
Buo npomesicymounoii ammecmayuu:. 3a4er,
mahd. 3aver, sk3amen (3auer, Judd. 3ay, ndbo. Hudd. 3au.
DKz %) 3au.

[Ipumedanue: kaHmUAATCKUI IK3aMEH

4. CopaeprxaHue TUCIUTITMHBI
4.1. PacmpezneneHue TPyIOEMKOCTH JTUCIUTIIMHBI 110 pa3zesiaM U BHIaM 3aHSTHH.
Pazpgenbl, TeMbI TUCHUTIIIMHBI M KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 3.

Tabnuma 3 — Paznensl, TEMbI TUCIUIUIMHBI, HX TPYJI0EMKOCTh
Jlexknuu I13 JIP KII CPC
(gac) (C3) (gac) (gac) | (gac)

Cemectp 5

Pa3nenel, TeMBI TUCIATLIMHEL

Paszen 1. BBenenue

Tema 1.1. JlanHbIe U UX U3MEPEHUE.
Tewma 1.2. [llxanst

Tema 1.3. XapakrepucTuka 1 Kiaccuukarus 2 2
3aJja4y aHajaKu3a JJaHHbBIX

Tema 1.4. Dranel pemeHus 3agaun aHaJIn3a
JTAHHBIX.




Pa3nen 2. Cratuctuueckuii aHau3 JTaHHBIX
Tema 2.1. JlecKpUIITUBHBIN aHaIN3

Tema 2.2. Ananus csizeit

Tema 2.3. MHOrOMepHBIN CTaTUCTUYECKUI

aHaJn3

Tema 2.4. AHasiu3 BpeMEHHBIX psJIOB

Paznen 3. KnactepHsiii ananus
Tema 3.1. [locraHoBKa 3a/1auu KJIACTEPHOTO

aHaJInu3a

Tema 3.2. MeTpuku paccTossHUI
Tewma 3.3. MeTo1bI KJTaCTEPHOTO aHAIM3a

Paznen 4. Knaccudukarus

Tema 4.1. [ToctaHoBKa 33a7a9n Ki1acCUPUKAITAN 6 6 8 20

Tema 4.2. MeTop! Ki1acCU(pUKAIUU

Pasnen 5. 3aximrouenue

Tewma 5.1. IlepciekTHUBBI pa3BUTHs aHAIIA3A 1 1 7

JAHHBIX.

Hroro B cemecTpe:

17 17 17 S7

Hroro 17 17 17 0 57

[IpakTuueckas

IIOATrOTOBKA 3aKJIIO4acTCs B HEMMOCPECACTBCHHOM BBITIOJTHEHHUH

oOyyaroUMMHUCS  OMNpEAENeHHBIX  TPYAOBBIX  (YyHKUMN,  CBSI3aHHBIX ¢  Oya;ymieu
Ipo(heCCHOHAIBHON IEATEIbHOCTBIO.

4.2. ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHITHA.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI IPUBEACHO B TaOIHIE 4.

Tabmuma 4 — CoxepxaHue pa3esioB M TEM JIEKIIMOHHOTO ITHUKJIA

Howmep pazgena

Ha3Banue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHH

Paspnen 1. Beenenue

Tema 1.1. /lanHbIe U UX U3MePEHHE.

[Tonsitue namsbIX. M3mepenws. Tumbsl HaOopoB nmaHHBIX. DopMmaTs
XpaHeHus naHHbIX. Knaccudukanys BUI0B TaHHBIX.

ITocranoBka 3amaum aHanmu3a JAaHHBIX. VICTOpHUS pa3BUTHS TEXHOJIOTHI
aHaIM3a JaHHBIX.

Tema 1.2. llIxanbt

Tunel mkan usmepenuil. HomuHanbHas, NopsakoBas, MHTEpBalbHas,
OTHOCHUTENbHAA U IUXOTOMUYECKAs] IIKaJIbI.

Tema 1.3. Xapakrepucruka u KjiaccuGpuKanus 3a1a4 aHAIN3a JAHHBIX
Craructuueckue MeETOJbl: JCCKPUNTHUBHBIA aHalu3 M ONMCaHUE
UCXOJIHBIX JAHHBIX; aHAJIU3 CBS3€l; MHOTOMEPHBIM CTATUCTHYECKHI
AHAJIN3; AHAJIU3 BPEMEHHBIX PALIOB.

Meronp!l MAaIIMHHOTO 00YYEHUs: HCKYCCTBEHHbBIC HEHPOHHBIE CETH; IePEBbS
peLIeHni, MallliHa ONOPHBIX BEKTOPOB, METO. OnmyKaiiiero cocesa, METOA
Baiieca.

Tema 1.4. DTanbl pemieHns 321241 AHAJIHN3A JAHHBIX.

MeTtozasl cOopa U MOArOTOBKU UCXOJHOr0 Habopa JaHHBIX. PopMyIHpOBKa
uenu. Beibop MeTona ananu3a nansbiX. [lpencraBienue pe3ynbpTarTos.

Paznen 2.
CTaTHCTHUECKUH
aHaJIN3 TaHHBIX

Tema 2.1. leckpUNITUBHBIA aHATU3

[IpoBepka runores CTalMOHAPHOCTH, HOPMAJIBHOCTH, HE3aBUCUMOCTH,
OJIHOPOJHOCTH, OIIEHKa BUAa (PYHKIIUU paclpe/ie]ICHHs U €€
rnapamMeTpoB

Tema 2.2. Ananu3 cBszeit




KoppensiuoHHbIi 1 perpecCHOHHBIN aHaU3, (PaKTOPHBIN aHAIIU3,
JIMCTIEPCUOHHBIN aHAN3

Tema 2.3. MHOrOMepHBIH CTATHCTHYECKUH aHATIN3

KomnoHeHTHBIN aHanu3, NUCKPUMHUHAHTHBIM AaHAIWu3, MHOTIOMEpHBIN
PErpeCCUOHHBIN aHAIN3, KAHOHUYECKUE KOPPEIALAN

Tema 2.4. AHaTU3 BpeMeHHBIX PsIIOB

I[I/IHaMI/I‘-IeCKI/IG MOJCIIM U IPOTHO3 HAa OCHOBC BPEMCHHBLIX PA10B

Paznen 3.
Krnacrepupiii ananmms

Tema 3.1. [TocTaHoBKa 321a4U KJIACTEPHOI0 AHAJIN3A

IMouck cymecTByromux cTpykTyp. OlieHka kauecTBa Kiactepusanuu. [Ipouece
KJIaCTepU3aIUH.

Tema 3.2. MeTpuxku paccTossHMIA

[NonsiTre MeTpukH, Mepa 0IM30cTH 00BEKTOB. EBKIIMIOBO paccTosiHue, OpyTrie
METPHKH.

Tema 3.3. MeToabl K1aCTEPHOI0 aHATN3A

Hepapxuueckue aaropuTMbl, HEHEPAPXUUECKUE aJITOPUTMBI

Pasnen 4,

Knaccudukarus cetn

Tema 4.1. [locTaHoBKa 3a1a4M KJacCH(PUKAIUH

CucremMHOE pacnpeesieHHe U3y9aeMbIX MPEAMETOB MO CYIIECTBEHHBIM
npusHakaM. [IpaBuna kinaccuduxanum.

Tema 4.2. MeToabl Kaaccu(puramuu

HepeBo pelienuit, ciaydyaHbIi J1eC, METOJ ONIOPHBIX BEKTOPOB, METOI
omkaiitiero cocena, Mmerox baiieca, HEHpOHHBIE CETH

Pazpnen 5.
3akiroueHme

Tema 5.1. HepCHeKTI/lBLI Pa3BUTHUA aHA/IN3Aa JAHHbIX.
HpI/IJIO)KeHI/Ie MCTOZIOB aHaJIM3a NaHHBIX K aKTYaJIbHBIM 3a/lavdaM. )Ipyrne
3aa49i aHaJIn3a JaHHBIX

4.3. Tlpaktuueckue (CeMHUHAPCKHUE) 3aHATHS
TeMbI MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEACHBI B TAOJHIIE 5.

Tabmuma 5 — I[pakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

W3 Hux Ne
No Tewnt Popmb1 TpynoeMKocCTb, |NIPaKTUYECKOM |pa3aena
i MPaKTHYCCKAX MPAKTHYCCKHIX (ac) HOATOTOBKH, | AHewHI
3aHATUI 3aHATUHI (yac) LHEL
Cemectp 5
1 | Ananus 3andarue o 2 1 2
OJTHOMEPHOTO MOJICITUPOBAHUIO
Ha0Opa JaHHBIX peaTbHBIX YCIOBHMA
2 | Ananu3 IByMEpHOro | 3aHSATHE IO 2 1 2
Ha0Opa JaHHBIX MOJICIIUPOBAHUIO
peabHbBIX YCIOBUN
3 | KnacrepHsiit Hrposoe 4 1 3
aHaJu3: POEKTHPOBAHUE
HOpMaJIU3aLUs
JIAHHBIX
4 | KnacrepHslii Hrposoe 2 1 3
aHaJu3: IPOEKTHPOBAHUE
UHTepHpeTanus
pe3yabTaTOB
5 | Knaccuduxanms: Hrposoe 4 1 4
o0OpaboTka IPOEKTHUPOBAHUE
MCXOJIHBIX JTAHHBIX
6 | Knaccuduxanus: Hrposoe 2 1 4




OIIEHKa OUTHOKU IIPOEKTUPOBAHUE
KJ1acCUUKaIuu
7 | KonTponbHble I'pynnosslie 1 1-5
BOIIPOCHI JCKyCCUU
Bcero 17 6

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHHA U X TPYAOEMKOCTb IPUBECHBI B TabmHIIe 6.

Tabmunua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
No Hamvenosarme 1aB0paTOpHEX pabor TpynoeMKoCTb, | IPaKTUYECKOM | pa3aena
/i (dac) MOJTOTOBKH, | AUCIHII
(dac) JIUHBI
Cemectp 5
1 | JlabopaTopHas pabota 1: AHanu3 cBsizeit 15 1
MEX/y IPU3HAKaMHU JIByMEPHOTO Habopa
TAHHBIX
2 | 3amura mabopaTopHOii padoTHI 1 0,5
3 | JlaboparopHas padota 2: Kinacrepuzanus 3 1
JTAHHBIX HePAPXUICCKHM METOOM
4 | JJaboparopHass pabGora 3: Kiacrepuzarus 3 1
MeToIoM K-cpeHux
5 | 3amuTa 1abopaTopHBIX padoT 2,3 1
6 | JJaGoparopnas pabota 4: [IpumeneHune 3 1
METO/I0B KJaccu(UKaIi Ha OCHOBE
JIEPEBHEB PEIICHUI
7 | JJaboparopnas pabota 5: [Ilpumenenune 4 1
HEUPOHHBIX CETEH I KiacCU(pUKAIIII
8 | 3amuTa n1abopaTopHbIX padoT 4,5 1
Bcero 17 5

4.5. KypcoBoe npoeKTHpOoBaHHUE/ BHITOJTHEHUE KypCOBOW PabOTHI
Y4eOHBIM IIAHOM HE MPEYyCMOTPEHO.

4.6. CamocTtosTenbHas padoTa 00y4aronuxcs
Bupl caMocTosATENBbHOM pabOThI U €€ TPYIOEMKOCTh IIPUBEICHBI B TaOHIIE 7.

Tabmuna 7 — Bunel camocTosTensHON paboThl U €€ TPYAOEMKOCTh

Bun camocrositenbHOM paboThI Bcero, yac | Cemectp 5, yac
1 2 3
N3ydenue Teopernyeckoro Mmarepuana aucuuruinssl (TO) 30 30
Kypcosoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 10 10

Brinonnenue pedepara (P)
ITonroToBka K Tekyuemy KoHTposro ycrneBaemoctu (TKY)

JNomarraee 3aganue (/13) 10 10
KonTpoabHble paboTs 3a04HHKOB (KP3)
ITonroroBka k nmpomexyrounoii arrecranuu (I1A) 7 7

Bcero: 57 57




5. IlepeueHnb y4eOHO-METOIUIECKOTO 00CCIICUCHHUS
JUISL CAMOCTOSITEIIbHON PaboThl 00yHarOIUXCs MO JUCUUTUIMHE (MOJIYJIIO)
Y4eOHO-MEeTOAMYECKUE MaTepuaibl Ui CaMOCTOSITEIbHOM pPaboThl  00y4aromuXxcs
yKa3aHsl B 1.1. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyeHp nevaTHBIX U IEKTPOHHBIX YIEOHBIX M3/IaHUH MPHUBENICH B Ta0OIUIE 8.

Tabmuua 8— IlepeueHp MeYaTHBIX U AIIEKTPOHHBIX YIEOHBIX M3IaHUH

KomuecTso 3x3eMIUIIpOB B
HIudp/
URL ajpec bubnmorpaduueckas ccpuika oubmoreke (Kpome
AIIEKTPOHHBIX AK3EMILISIPOB)

004 Ammaiiniua, D.  MammHHOEe OOydYeHHe: HOBBII 3
A 51 HCKYCCTBEHHBIH MHTEIIEKT / J. AnmaiauH. - M.:

Anbnuna [Tabmumep: Touka, 2017. - 208 c.
519.1/2 Xumenko, B. U. CnyuaiiHble TaHHBIC: CTPYKTypa 25
X 46 n aHanmu3: yueOnuk / B. U. Xumenko. - M.:

Texnocdepa, 2017. - 424 c.
004 Tatapaukosa, T.M. AHanu3 JaHHBIX B TPUKIIATHBIX 5
T23 3aayax oOecnedyeHus HHGOPMALMOHHON

6e3onacHocT: MmoHorpadus / T. M. TatapHukoBa,

C.-ITetepb. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS.

- CII6.: M3x-Bo I'YAIL, 2018. - 115 c.
004 TatapaukoBa, T. M. AHanu3 TaHHBIX: y4eOHO- 5
T 23 Metoaudeckoe nocooue / T. M. Tatapaukosa; C.-

[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUSI. -

Cankr-IletepOypr: M3a-so I'YAIL 2021. - 121 c.

7. TlepeueHb 2IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
UH(GOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «HTepHEeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB nH(GOPMaIMOHHO-

TEJICKOMMYHUKAIIMOHHOW ceTn «MHTepHeT», HEOOXOAMMBIX JJIA OCBOCHHUS JIUCIUIUIMHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(OPMAIUMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «IHTepHeT»
URL anpec HaumeHnoBaHue
1. http://www.machinelearning.ru 1.TIpodeccruonanbHbII uH(GOPMAIIMOHHO-
AHAITUTHYECKUI ecypc, IMOCBSIIECHHBIHA
2. https://www.coursera.org/learn/mach pecyp
) - MAaIlMHHOMY OOY4YCHHIO, paclio3HaBaHUIO 00pa3o
ine-learnin B U MHTEJUICKTYAJIbHOMY aHAJIU3Y JIaHHBIX.
3. https://www.coursera.org/specializati 2.Machine learning by Andrew Ng,
ons/machine-learning-data-analysis 3.Kypc «AHanu3 1aHHBIX» OT IIKOJIBI aHATH3a
4, https://it.mail.ru/video/playlists/16/ JAHHBIX,
4. Metoapl 00paboTKU OONBIIUX JaHHBIX, | T
mail.ru,

8. IlepedeHp MHPOPMALITMOHHBIX TEXHOJIOTHUI


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/

8.1. [lepeyeHb TPOrPaMMHOTO OOECICUCHHS, HCIIOIb3YEMOTO TPHU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIiecca MO AUCIUIUIHHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeactaicH B Tadmmuie 10.

Tabnuma 10— [Mepeuens nporpaMMHOTO 0OECTICYSHHS
Ne ii/m HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CTIPABOYHBIX CUCTEM,HCII0Ib3yEMbIX npu
OCYIIECTBICHUN 00pa30BaTEIBLHOTO MIPOIIEcca MO TUCIUIUINHE

[lepeuens WCIONB3YeMBIX WH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Taonuie 11.

Tabnuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHHYeCKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILINHE, TTPECTaBIIeH B Tabimiel 2.

Tabmuma 12 — CocTaB MaTepuaIbHO-TEXHUIECKOW 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepHaIbHO-TEXHUUECKON 0a3bl (pu HEOOXOMMOCTH)

1 | MynsTuMenuiiHas JEKIIMOHHAS ayUTOPHUS

Knacc anist nesnoBoit urpel

3 | BeruncnaurenbHas mabopaTopust

10. Onenounble CpeaACTBa IS MPOBEACHHS TPOMEKYTOUYHOHN aTTeCTAIlN

10.1. CocTaB OIICHOYHBIX CPEJACTBIJIS TMPOBEACHHS IPOMEKYTOUYHOH aTTeCTaI[uu
00yJaroIuXxcsi o TUCHUTIIMHE TTPUBe/IeH B Tadymie 13.

Tabmuma 13 — CocTaB OIIEHOYHBIX CPEJCTB IS IPOBEACHUSI IPOMEXKYTOUHOM aTTeCTallUuN

Bua npomexyroyHoil arrectanuuun IlepedeHb OLIEHOUHBIX CPEJICTB
JuddepenunpoBanHbIii 3a4€T Cnucok BOIIPOCOB;
TecThr;
3agaun.

10.2. B kadecTBe KpHUTEpUEB OLIEHKH YpPOBHA CQOPMUPOBAHHOCTU (OCBOCHHS)
KOMIICTCHIIMI O0YyYalolIMMHKCS TPUMEHSETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeAeHa B Tabnuie 14. B TeyeHune cemectpa MOXKET HCIOJB30BATHCS
100-6annpHas  miKama  MOJYJIbHO-PEHTHMHTOBOM  CHUCTEMBI ~ YHUBEpPCHTETa,  IMpaBuiia

HCIIOJIb30BAHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM AKTOM
I'VAIL

Tabnuma 14 —Kputepun onieHku ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIINI
OI11eHKa KOMIIETEHITNN
5-0arubHad 1mKana

XapakrepucTuka copMHUPOBAHHBIX KOMITETEHIUH




Or11eHKa KOMIIETEHITII

5-0ayupHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— oOyuaronuiics riyOOKO M BCECTOPOHHE YCBOMJ MPOTPAMMHBIN
Marepua;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEILHO U TPAMOTHO €T0 U3JIaracT;
— OIIMpasCb HAa 3HAHHA OCHOBHOH H I[OHOJIHI/ITGJII)HOI;'I JIMTCPATYpHhI,

«OTIIMYHOY
GATTCHOY TECHO TMPUBS3bIBAET YCBOCHHBIC  HAydHbIE TOJIOKEHHS  C
MPAKTUYECKON JEATEIHbHOCTHIO HAIIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apTyYMEHTUPYET BHIJBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHMS;
— cBOOOIHO BJIaJIe€T CUCTEMOH ClIeMaIN3UPOBAHHBIX TOHATHH.
— 00y4JaronIuics TBEPI0 YCBOUII TPOrPAMMHBIN MaTepuai, TpaMOTHO
U 1O CYIIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLION — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOW NEATEITbHOCTHIO
<«GAYTEHO»
HarpaBJIeHUS,
— apTyYMEHTUPYET Hay4YHbIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI 1 00OOIICHHUS;
— BJIQJICET CUCTEMOM CIIeIIMAIM3UPOBAHHBIX TTOHSITHA.
—oOyyarouuiicss  ycBOMJ  TOJbKO  OCHOBHOW  MPOrpaMMHBIN
MaTepual, 1o CYyIIeCTBY U3JIaraeT €ro, Onupasich Ha 3HAHUS TOJIbKO
OCHOBHOM JIUTEPATYPHI;
— JIONyCKaeT HeCYIIECTBEHHBIE OMMMUOKA U HETOYHOCTH,
«yIOBJIETBOPUTEITHHO .
GATTOHON — WCTIBITBIBACT 3aTPYAHCHUS B MPAKTUYECKOM NMPUMEHEHUW 3HAHWUN
HaIpaBJICHNUS,
— ¢cJ1ab0 apryMeHTHUPYET HayyHbIE MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YaCTUYHO BJIAJIEET CUCTEMOH CHEeMATM3UPOBAHHBIX TOHSTHIA.
— oOy4Jaronuiics HE YCBOWJI 3HAYWUTEIBLHOW YacTH MPOTPaMMHOTO
Marepuana;
— JIONyCKAaeT  CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTH IIpH
«HEYIOBJIETBOPUTEITHHO )
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3a4TEHO»

— WCTIBITBIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHIS,
— He (OpPMYIHPYET BEIBOJIOB M 0000IIEHUT.

10.3. TunoBbie KOHTPOJIBHBIC 33ITAHUS WIIK HHBIC MaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa peIcTaBlIeHbl B Tabmwmie 15.

Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa

Ko
Ne ni/m [Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa A
MHMKaTOopa
Y4eOHbIM IJIAHOM HE IPETYCMOTPEHO
Bomnpocsr (3amaun) ams 3avera / mudd. 3auera npeacrapieHsl B Taduie 16.
Tabnuua 16 — Borpocs! (3anaun) ans 3adera / qudd. 3agera
Ko
Ne n/n Ilepeuens BompocoB (3agau) uist 3aueta / audd. 3auera A
WHIMKaTopa
1 Ha3nauenue oOyuaroiiero MHOKECTBa IPU PELICHUH 3a1a4H VYK-1.3.1
KJIaccu(pUKaIuu
2 ba3oBble XapaKTepUCTUKH CTATUCTUYECKOTO paclpe/ie/IeHHs!.
3 Ob6o0maromue MoKa3aTeNy, XapaKTepU3YIOIUe THITMYECKHE
3Ha4YeHus1 Habopa JTaHHBIX.




4 [oxa3zaTenu, xapakTepu3yromue pa3opoc JaHHbIX.

) [TokazaTenu, XapakTepU3YIOLIUE CTENEeHb CHMMETPUYHOCTH
JTAHHBIX.

6 Lenp mnpuMeHeHHs MeETOJa HaWMEHBIIUX KBaJApaTOB B
PErpecCHOHHOM aHAIHU3E.

7 Haznauenne ™opapl. Ciydau BBIYMCIEHUS MOJAJIBHOTO
UHTEpBAJIA.

8 Ha3nauenue nepceHTHIIs, KBAHTHIIS €IMHUIIBI H3MEPECHHUS.

9 Otnuune BBIOOPOYHOTO  CTAHAAPTHOTO  OTKJIIOHEHUS  OT
CTaHJAPTHOTO OTKJIOHEHUS TeHepaJIbHOW COBOKYITHOCTH.

10 AHanu3 oJJHOMEpHOTo Habopa AaHHBIX VK-1.V.3

11 AHanu3 IByMEpHOTO HabOpa JaHHBIX.

12 Koppensuuonnslil ananus.

13 OcHoBHas 3a71a4a pErpecCUOHHOTO aHaIN3a.

14 Wurepnperanus ko3¢ duunenton 1MHeHHON perpeccuu ao, ai.

15 Borunicnenne meamanbl Ans Habopa AaHHbIX ¢ 4deTHbIM U | YK-1.B.1
HEYETHBIM KOJIMYECTBOM 3HAUYCHUIL.

16 Mepsb! 61M30CTH MEXKIY KiIacTepamu. VK-2.3.3

17 MeTpuku, NpuMeHseMbI€ B KIIACTEPHOM aHAJIM3E.

18 Brruncnenue nentpa kiacrepa. YK-2.V.1

19 OrpaHu4eHust KJIIaCTEPHOTO aHaJIn3a.

20 Haznauenue TecToBOro MHOKeCTBa MPH PELICHUN 3a]a4n VYK-2.B.3
Kiaccuukanum

21 Mertomp! KiTaccupuKanum.

22 Ornenka omuOKa Kiaccuukanuu

23 [TocranoBKka 3a1aun Ki1acCU(PpUKANH [1IK-3.3.1

24 Onpenenenue Kiacrepa.

25 DTarbl penieHns 3aa91 KJIaCTEPHOTO aHaIN3a.

26 Drarbl mpoiecca KiracCuPpuKaum, UX XapakTepUCTUKH

27 Bripaxkenue a5 BeIarciaeHus uHaekca Gini mpu mocTpoeHun

28 TpeboBanus K BeIOOPY mapameTpa K B anmropurme «k-
Onukaiiiiero cocenay

29 Hepapxuyeckre MeTo bl KJIaCTepU3aLIHH. [1K-3.B.1

30 DTarbl MOCTPOCHUS JIEPEBHEB KIIaCCU(PUKAITUH
JiepeBa KilacCU(pUKAIUH.

31 Anroput™m Onrkaiiero cocena.

32 Anroput™m K-cpenHux.

33 OYHKIMY aKTUBAIIUH HEUPOHOB.

34 Heiiponnas cets Koxonena.

35 Anroput™ 00yueHUsI MHOTOCIIOIHOTO MEPLENTPOHA

[lepeyeHp TeM It KypCOBOTO IPOCKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeACTaBJICHBI B Ta0OmIe 17.

Tabnuua 17 — IlepeueHb TeM Aj1si KYpCOBOTO NMPOEKTUPOBAHMS/BHIIOJIHEHUSI KYPCOBOM paboThI

[TpumepHbIil TepeyeHb TeM JUTsl KypCOBOTO MPOEKTHPOBAHUS/BBITIOTHEHUS

Ne n/n .
KypCOBOH paboThI
Y4eOHbIM IJIaHOM HE MTPETYCMOTPEHO
Bonpocsl U1 mpoBeneHHS TNPOMEXKYTOYHOH aTTecTallid B BHUAE TECTUPOBAHUS

npecTaBieHbl B Tabmuie 18.




Tabnuma 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB ISl TECTOB

Ne . Kon
[IpumepHsbIil IepeyeHb BOIPOCOB sl TECTOB
1/ WHJMKATOpa
1 JUid KaXa0ro U3 NPUBEICHHBIX HUXKE PaBEHCTB yKaxuTe TUnuuHbM | YK-1.3.1
BapHAHT UHTEPIIPETALUN
a)r=1,
6) r =0,85;
B)Ir=0;
r) r =-0,15;
o) r=-1.
2 Haiite onpenenenne Mo bl
3 Hanumure dpopmyny pacuera Cpeanero
4 Ha xakoMm u3 pucyHkoB a) u 0) 3HaueHHe KOA(P(GUIUEHT KOPpPEIIIuu
OoJibIe ¥ mouemy?
) 4
© v
. * . ... : .‘ .o
.t L) .. .
'l . *e* 4 .
. . ° . - .
2680
- ! - 4~; >
) )
5 UeM oTnmyaeTcs cpeiHss OIEHKa OT CPEIHEN B3BEIICHHOW?
6 Haiinure natepBan cienyromiero Habopa nanubix Crax= {3,5,9,12,5}. YK-1.V.3
7 Haiinure Mony B cneayromem Habope nanubix Ctax= {3,5,9,12,5}.
8 Haiinure nucnepcuio B ciaeayromeM Habope nanHbix CTax=
{3,5,9,12,5}
9 Haiigute cranaapTHOE OTKIOHEHHUE B ClIEAYIOeM Ha0ope JaHHbBIX
Crax= {3,5,9,12,5}.
10 | Haiimure naTepBan ciemyromiero Habopa nanubix Crax= {3,5,9,12,5}.
11 Ecmu Cpennee 6ombiie MenuaHbl, TO Kakoil 3HaK UMEET
ACUMMETPUYHOCTh, TOYEMY?
12 | [IpuBenuTe nmpuMep AUXOTOMHYECCKOM IITKAITBI VYK-1.B.1
13 | Kak BBITTIIAUT ypaBHEHUE PETPECCUU VI JaHHBIX, [TPE/ICTABICHHBIX Ha
pucyHke?
&
. : . "': ] ‘
.i.: ot
-1 -
14 |Ilpeana3HayeHHEe KOPPENALMOHHOTO aHAIN3a VK-2.3.3
15 |IlpeaHa3HayeHHEe PErpecCHOHHOTO aHaIN3a
16 |OmnucartenbHast CTAaTUCTHKA YK-2.V.1
17 | Kak onieHnBaeTcs paccTosiHie X3MMUHIa MKy KiiacTepamu? VYK-2.B.3
18 | Kak o1ieHuBaeTcs paccTosIHUE MEXAY KJIacTepaMHu METOI0M
omkaiimiero cocena?
19 | Kak onenuBaetcs paccrosinue EBkina Mexy kiaacrepamu?
20 | K xaxoii ctpaTteruu 00yueHust OTHOCUTCSI METOJ| KilacCU(UKAIIUU I1K-3.3.1




«J1€PEBbS PELICHUII»?
21 | K kakoii cTpaTteruu 00yueHHsi OTHOCUTCSI METO/] KilacCU(pUKauu
«Omkaiimero cocenan?

22 Hcnonw3ys u3BecTHbIE AaHHBIE cpopMmyaupoBarh 3anady Oumnapuoit | [1K-3.B.1
KJIacCU(MKAIIUHN U PELIUTH €€ JIIOOBIM METOI0M.

23 [TocTpouts neHaorpaMmMy 3aJaHHOTO KIacTepa

24 UTto o3Ha4aeT «CHOpHBIA OOBEKT» B KJIaCTEPHU3alUM, IPUBEIUTE
puMep

[TepeueHs TeM KOHTPOJBHBIX PAbOT IO JUCHUIUIMHE OOYYaIONIUXCS 3a09HON (OPMBI
oOyueHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [epedeHb KOHTPOIBHBIX padOT

Ne i/t [TepeyeHb KOHTPOJILHBIX PabOT

He npenxycMotpeHo

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMNE  TPOIEAYPHl  OLCHUBAHHS
WHIUKAaTOPOB, XapaKTepU3YIOLUX JTanbl (OpPMHUPOBAHUS KOMIIETEHIMH, coJepxaTcs B
JIOKAJIBHBIX HOpMaTuBHBIX akrtax ['YAII, pernmamMeHTUpyrOmux NOPSAOK W MPOLEAYypYy
MIPOBEJICHUS] TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluu 00y4aromuxcs
I'VAIL

11. Meroauyeckue yKazaHus i1 00y4JaromuXcs 0 OCBOCHUIO TUCITUTUTMHBI

11.1. Meroaudeckue YyKa3zaHus JUIsi OOy4JalomUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydeOHOTro Mmartepuaina. Ha3HaueHwe COBpPEMEHHOU JIEKIIMHM B
paMKax AMCIUIUTMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIMIO MO TEME, a B OCBOCHHUH
dbyHIaAMEHTANBHBIX MPOOJIEM TUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIIHNX
JTOCTHDKCHHM HAaydHOW MBICTH. B ydeOHOM mporiecce JeKIHs BBIMOJIHSAECT METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYI0 (PyHKIMU. JIeKius packpbIBacT MOHATUHHBIN ammapar
KOHKPETHOM 00JIacTh 3HaHUs, €€ MpoOJeMBbl, JaeT IICJIBHOE MPEJCTaBICHUE O JUCIMIUINHE,
MMOKA3bIBAET B3AMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

IInanupyeMsle pe3yabTaThl IPH OCBOCHUU 00YIAIOIIMMHUCS JIEKIIMOHHOIO MAaTEPHAa;

— MOJIYYCHHE COBPEMEHHBIX, 1IEJTOCTHBIX, B3AaUMOCBSA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpEEIISIETCA 1IeJIEBOM YCTAHOBKOM K KaXXJI0M KOHKPETHOU TeMe;

— TMOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaTENIEM;

— pa3BuTHe  NpPOoEeCCHOHANBHO-IECNOBBIX  KauyecTB, JIIOOBU K  MNpEAMETy H
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJIEHHWE HE0OXO0AMMOTI0 HHTEpeca, He0OXO0MMOT0 JIJIsi CAMOCTOSITEIIBHON PabOThI;

— MOJy4eHHe 3HAaHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKU U O TPOTHO3E
WX Pa3BUTHS HA ONFMOKAUIIIAE TOJIBI;

— HAY4YUTbCS METOJUYECKH o0padaThiBaTh MarepHuanl (BbIACIATh TJIABHBIE MBICTH H
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B  Pa3IUYHBIX
(bopMynupoBKax);

— TMOJy4eHHe TOYHOTO TOHUMAaHHUS BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBI MaTepuas MOXET COMPOBOXKIATHCS JIEMOHCTpalMed CclaijioB U
WCIOJIb30BAHMEM pa3IaTOYHOTO0 MaTrepualia MpH MPOBEACHUHM KOPOTKUX AHMCKyccUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATUK 10 TUCIUTUIHHE.

CTpyKTypa npeJIoCTaBICHUS JICKIIMOHHOIO MaTepraa:

Pasnen 1. Beenenue




Tema 1.1. JlanHble U UX U3MEPEHUE.

Tema 1.2. [kaibr

Tema 1.3. XapakTepucTuka u KiaccuuKanus 3a/1a4 aHau3a JTaHHBIX
Tema 1.4. Drarnbl pelieHus 3a1a41 aHaIU3a JTAaHHBIX.

Paznen 2. Cratuctuueckuil aHamus3 TaHHBIX

Tema 2.1. JleckpunTUBHBIN aHaINU3

Tema 2.2. Ananus csizeit

Tema 2.3. MHOroMepHbIH CTaTUCTUYECKUI aHATIU3

Tema 2.4. AHanu3 BpeMEHHBIX PsJI0B

Paznen 3. KnactepHsiii anamus

Tema 3.1. [locTaHoBKa 3a/1a4 KJIACTEPHOTO aHATN3A

Tema 3.2. MeTpuku paccTossHUR

Tema Pazgen 4. Knaccudukanms

Tema 4.1. [locTaHoBKa 3a1auu KiaccuUKAIUN

Tema 4.2. Metoas! knaccudukanuu 3.3. MeTo1pl KJIaCTEpHOTO aHAIU3a
Paznen 5. 3axiouenue

Tewma 5.1. [lepciekTHBBI pa3BUTHS aHAIN3A JAHHBIX.

11.2. Meroauueckie yKa3aHUs Ui OOYYaIOUIMXCS MO TPOXOXKACHUIO TMPAKTHYECKHX
3aHATHI

[IpakTiueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOTO
rpolecca, 3aKJII0Yaroiasicsl B BHIIOJHEHNN 00y4aloIUMUCS 10 PyKOBOJICTBOM IpernoaBaTens
KOMILJIEKca Y4eOHBIX 3aJJaHUM C LEelIbl0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCHMIUTMHBL, TPUOOPETEHUSI YMEHUI 1 HaBBIKOB, OTIbITa TBOPUECKOH 1EATEIbHOCTH.

enbio mpakTUYECKOTo 3aHATHS U1 00y4YaloUIerocs sIBisieTcs NPUBUTHE 00ydaromuMes
YMEHHUI U HABBIKOB MPAKTUYECKOU NEATEILHOCTH 110 U3y4aeMOU JUCIUTIINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUU O0y4JaIOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOleHue, paclldpeHHe M JAeTalu3alus 3HAaHUN [pU pelIeHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE  TIO3HABATEIBHBIX  CHOCOOHOCTEH, CAMOCTOSITEILHOCTH  MBIILICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHE HOBBIMH METOJIAaMU W METOJMKAMU M3Y4YEHHUS KOHKPETHOW yueOHOU
JMCLHUIUINHBI;

— BBIpa0OTKA CHOCOOHOCTH JIOTUYECKOTO OCMBICIICHUSI TIOJYYEHHBIX 3HAHUW s
BBITIOJIHEHUS 3aJJaHMHI;

— o0ecrieueHre pPalMOHAIBHOTO COYETAaHHUsS KOJUICKTUBHON M MHIUMBUAYaTbHOU (opMm
0o0y4eHHs.

TDe6OBaHI/IH K IIPOBEJICHHUIO TPAKTHYSCKUX 3aHATUI
PGSYHLTaTH BBIIIOJIHCHUS  IIPAKTHYCCKUX pa60T 110 Tpe6OBaHI/IIO IperioaaBaTClisd
BBII'PYKAKOTCA B JIMYHBIN KaOMHET WU 06CY)K,Z[3IOTC${ B ayJUTOPHUHU BO BPEM:I 3aHATHH.

11.3. Meroaunueckue yka3zaHus Uisi OOYYarOMIMXCS MO BBHIMOJIHEHHUIO JIaOOPATOPHBIX
pabor

B xonme BwimonHeHHs 1a00paTOpHBIX pabOT oOOydaroUIUiics [OJDKEH YriyOouTh u
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKW, OBJAJIETh COBPEMEHHOW METOIMKON U TEXHHKOM
JKCIIEPUMEHTa B COOTBETCTBHM C KBAIU(PUKAIIMOHHON XapaKTePUCTHKON 0O0ydaromerocs.
Brinmonnenue mabopaTopHbIX pabOT COCTOUT U3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKOH, pacdyeTHO-
AHAIMTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHeIX pabOT OOy4YarOUIUMCS SIBISETCS HEOTHEMIIEMOW YacThIO
W3YYEeHUS TUCIUIUIMHBI, ONpenenseMoi yd4eOHBIM IUTAaHOM, M OTHOCHTCA K CPEJICTBaM,
o0ecrevYnBaroIINM PEIICHNE CIEAYIONTUX OCHOBHBIX 33/1a4 00yJaroIerocs:



— NpUoOpeTeHrne HaBBIKOB MCCIIECIOBAHUS MPOIIECCOB, SBICHUNH M OOBEKTOB, U3y4aeMbIX
B paMKax JaHHOM JUCLUILINHBL,

— 3aKpeIUIEHHE, Pa3BUTUE U JAETalNM3alUsl TEOPETHMUECKUX 3HAHUMN, IOJIyYEHHBIX Ha
JEKLUSX;

— TMOJTy4yeHHe HOBOW MH(OPMAIIUH 110 U3y4aeMON AUCIUIUINHE;

— IpUOOPETCHIE HABBIKOB CAaMOCTOSITEIILHON pabOThI ¢ JTA0OPaTOPHBIM 00OPYIOBAHHEM
U ipubopamu.

3amanue U TpeOGOBaHMS K IPOBEACHUIO JIA0OPATOPHBIX PabOT

3ajaHus K IPOBEJIEHUIO JaOOPAaTOPHBIX pabOT MPUBEIAEHBI B y4EOHO-METOJINYECKOM
nocoouu:

Iugp 004 T 23 Tatapuukosa, T. M. AHanu3 JaHHBIX: y4eOHO-METOANYECKOE TTOCOOUe
/ T. M. TartapaukoBa; C.-Ilerep0. roc. yH-T a’spokocm. npudopoctpoenus. - Cankr-IlerepOypr:
Wszn-so I'YAIL 2021. - 121 c.

CrpykTypa u opma oTuera 0 J1abopaTopHOM paboTe
Llenb pa®oThl U conepkaHue 3aaHUS.
Onucanue Xo/1a BBIMOJIHEHHS paOOTHI.
JleMOHCTpaIys IMOJTyYeHHBIX Pe3yJIbTaTOB.
BriBoibI 0 ITpoienianHoM padoTe.

OTBeTHI Ha KOHTPOJIEHBIE BOITPOCHI.

agrwNE

TpeboBanus k opopmIIEHUIO OTYETA O JIaOOpaTOPHOU paboTe
Otuer o npojieTaHHOM paboTe BhITpYyKaeTcs B TNYHBINA KaOMHET.

11.4. Meroaudeckue yKazaHWs IJIsi 00YJArOIIMXCSI 0 MPOXOKICHUIO CaMOCTOSTEIIbHOM
paboThI

B xoze BBINOJIHEHUSI CaMOCTOSTENHHON PabOThI, 0OYYAIONTUHCS BBITIOJHIET padoTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBATEINIsl, HO 0€3 €ro HermocpeICTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcss Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSTENIbHAas padoTa MOXKET
BKJTIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mpormecce BBIMOJHEHUS CaMOCTOSTENLHOW pabOThI, Y 00ydaronerocss GopMHpYyeETCs
1esiecoo0pa3Hoe TIaHUPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMAaTH3allMM MPUOOpPETaEMBbIX 3HAHUH, 00ECIICYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOYUYCHHS, IIOMOTAeT TOJYYUTh HABBIKH TOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSI.

MeroauyecKMMH ~ MaTepualiaMd,  HAINPaBISIONIMMUA  CaAMOCTOSITEJIBHYID — paboTy
00yYarOIIUXCSSBIISIOTCS:

— y4eOHO-METOAMYECKHI MaTeprall 10 JUCIUILINHE,

— METOJIMYECKHE YKa3aHUs MO BBHITIOJHEHUIO KOHTPOJIBHBIX PA00T (JI71s1 00y4arOIUXCs 110
3a04HOM (hopMe oOyueHus).

11.5. Meroaunueckue yka3zaHus s OOydYalOIIUXCS TO MPOXOXKACHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuit KOHTPOJb YCIIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUUN
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IeJbI0 OLICHUBAHUS XOJa OCBOCHHUS
JIACIIMIUTHHEIL.

[IpakTnueckue u nabopaTopHbie pabOThI 3aUIUINAIOTCA B TEYCHUU IBYX HENENb IMOCIe
MOJTy4eHUsl 3aJaHusl. Pe3ynbTaThl 3allMTHl YYUTHIBAIOTCS TMPU TMPOBEICHUH MPOMEKYTOUHOU
aTTECTALIMH.



11.6. Meroauueckue yka3aHus JUIsi OOYYArOIIUXCS MO MPOXOKACHUIO MPOMEKYTOUHOMN
aTTeCcTaluu.

[IpomexyrouHnas  arrecrauus  oOydaroluxcs  NPEAyCMaTpUBAET  OLICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJIbTaTOB 00yueHus 1o aucuuiuinHe. OHa BKIIIOYAET B
cebs muddhepeHIMPOBAHHBIN 3a4eT.

HuddepenunpoBannplii  3aueT — 3TO ¢GopMa OLEHKM 3HAHWH, MOJYYCHHBIX
00yJaromumMcs TPy U3y9eHUH TUCIUILTUHBI C aTTECTAIMOHHONW OLIEHKOW «OTIMYHOY, «XOPOIIOY,
«YZIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

CTyneHThl, YCIENIHO BBINMOJHUBIIME BCE MPAKTUYECKHWE M JTa0OpaTOpHBIE PadOTHI, U
MIPOILIEIITNE TECTUPOBAHUE HA YMCIIO 0AJIOB BHIIIE 85 OAJIJIOB OLICHUBAIOTCS HA «OTIIMYHOY.

CTyneHThbl, YCIEIIHO BBINOJHUBIINE BCE TPAKTHUECKHE M JTaOOpaTOpHBIE pabOTHI, H
MpOIIEIINe TECTUPOBAHME Ha 4YHCIO OauioB Beime 69 OammoB m He Oonmee 85 OGamios
OIICHUBAIOTCS Ha «XOPOIIO».

CryneHThl, YCHEIIHO BBINOJIHUBIINE BCE IMpaKTHUYECKUEe U JabopaTopHble padOThI, U
MpoIIeIIne TECTUPOBAHHE Ha 4YHCIO OauioB Bbime 54 OammoB u He Oonee 69 Oamos
OILICHUBAIOTCS HA «YJOBJIETBOPUTEIHHOY.

CryneHTsl, BBINOJIHUBIINE HE BCE MpPAaKTUYECKUE U(WJIM) JIabopaTOpHbIE pabOThl CIAIOT
mugd. 3a4eT 1Mo BOIpocaM, IpUMEPHBIN NIepedeHb KOTOPIX MTPUBEAEH B Tadbaue 16.

CryneHTsl, TOJYYHMBIIME OLEHKY «YAOBIETBOPUTEIBHO» IO TECTUPOBAHHUIO, HUMEIOT
npaBo caath 1u(p@. 3a4eT U MOBBICUTH OLICHKY.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




