MUHHUCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHUS POCCUHCKOM
OEJIEPALIMH
(enepanbHOe rOCyAAPCTBEHHOE aBTOHOMHOE 0OPa30BATEIBHOC YIPENAEHHE BHICIICIO
o0OpazoBaHust
"CAHKT-TIETEPBYPICKUI TOCYAPCTBEHHbBIN YHUBEPCUTET
ADPOKOCMMYECKOTI'O NIPUBEOPOCTPOEHIS"

Kadempa Ne 42

VTBEPXJIAIO
PykoBoauTens 06pa3zoBaTeNbHOM IPOrpaMMBL

JIOLICHT, K.T.H.

Jluct cornacoBasus paboueii mporpaMmbl JUCIATITHHET

[Iporpammy cocTaBui (a) %
JIOUEHT, K.T.H., TOLEHT 06.02.2025 H.B. Borocmosckas

(JOKHOCTD, y4. CTENEHb, 3BaHHE) (moamucs, para) (uuuLuanst, GamMunms)

TIporpamma ozo6peHa Ha 3acenanuu kadempsr Ne 42
«06» despans 2025 r, mporokon Ne 6/2024-25

3aseayrowuii kadenpoit Ne 42 ~
JLT.H., 0L, @702.02.2025 C.B. Muaypun

(HOIDKHOCTB, yH. CTCICHb, 3BAHUE)

B.A. Muknym

(MHHIHATBL, QaMpTH)

(noarcs)

«06» ¢espans 2025 ¢

PABOYASI TIPOTPAMMA JUCLHITIIMHBI

«BONpIIME JAHHBIE

(HaHMCHOBAHHE JAUCLIHILIIHHbL)

Kop HanpasieHust 0 AroTOBKY/

09.03.02
CIeLHABHOCTH

Haumenonanue HanpaBJICHUA
HOILFOTOBKPI/ CIIeHAIbHOCTH

HH(})OpMZlII,HOHHLIC CHCTEMBI H TEXHOJIOTHHU

Haumenosanue
UH(OPMAIMOHIEBIE CHCTEM M TEXHOJIOTHH B GH3HECE
HANpPaBIEHHOCTH
®opma 06ydeHus ouHas

Ton mpuema 2025

Canxr-ITerepbypr— 2025

(yu. cTeneHs, 3Banue) ﬂﬂﬁunn%, nara) (munumans, bamumis)
3amecTHTeb TUPEKTOPa MHCTUTYTA Nu4/f10 M ycxon pabote
JIOIL K. T.H. //)L ?// 5 06.02.2025 A.A. domeHkoBa
(ROMKHOCTD, Y. CTENEHb, 3BAHHE) (n? nnnc} nara) (unuumans, hamus)
.
\, P



AHHOTaIHSA

Juciumnvaa «bonbline JaHHBIC» BXOIHWT B 00pPa30BaTENbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHMs — HporpaMMy OakalaBpHaTa II0 HANPaBICHUIO IIOATOTOBKH/ CIELHAaTbHOCTH
09.03.02 «MHpopmMamoHHbIE CHCTEMBI M TEXHOJIOIMW» HampaBieHHOCTH «MHpopMalnoHHbIE
CHCTEMBI U TEXHOJIIOTHH B Ou3Hece». JIUCIUILIIHA peanu3yercs kadenpoit «Ned2y.

JlucuumirHa HaneneHa Ha (POPMHUPOBAHKE Y BBITYCKHHKA CIIEAYIOIMX KOMIETSHIINH:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
OITUMaNbHbIE CIIOCOOBI UX PELICHUS, UCXOI U3 JEHCTBYIOIIUX IPAaBOBBIX HOPM, HMEIOIIUXCS
PECypCoB U OrpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSATh €CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOT0 aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTMH M TNPOTrpPaMMHBIX CPEICTB, B TOM YHUCIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
UCIIONB30BATh UX NPH PELISHNH 33/1a4 MPO(ecCHOHATBHOM NeATENbHOCTH

IK-1 «CriocobeH BBIIONHATH paOOTHI 110 CO3AAHUIO (MOIU(UKAIINK) H COIPOBOXICHHIO
MH(OPMALMOHHBIX CUCTEM»

[IK-6 «CnocobeH NpOBOAUTh AHATMTHYECKOE HCCIICAOBAHHUE C MPUMEHEHHEM
TEXHOJIOTHH OOJNBIINX JAHHBIX, 0Aa3UPYIOIIMXCS B TOM YHCIE Ha METOJAX HCKYCCTBEHHOT'O
MHTEJUIEKTa»

CozeprkaHue IUCIMIUIMHBI OXBAaTBHIBACT KPYI BOIPOCOB, CBSA3AHHBIX C OCHOBHBIMH
HAIPaBICHIWIMU B OOJACTH OONBIIMX JAHHBIX: METOJAMH KOHCONMIAIMM U TpaHc(hOopMaluu
OOJNBIINX AaHHBIX, OYHUCTKU M NpenoOpaboTku, nHTewIekTyanbHbiM (Data Mining) aHamuzom
nanubix (OITK-1). Big Data (Bosnbluue 1aHHbIC) pacCMaTPUBAIOTCS KaK TEXHOJIOTHS OATOTOBKH
JAHHBIX  CBEPXOOJBIIOro, HENPEePHIBHO BO3PACTAIOIIEr0 00bEMa, PACHOJIOKEHHBIX B
pacrpeeneHHbIX (aiJoBbIX CUCTEMax M FOTOBBIX K aHann3y Metoaamu Data Mining u 6usHec-
QHAJIUTHKH.

[lpu BeIMOJMHEHHH Ta0OPATOPHBIX PabOT HCIOJB3YETCs aHalIMTHYecKas miardopma
Loginom, BHecéHHas B peectp poccuiickux mporpamm (OIIK-2). Loginom sBisercst low-code
IaThopMOii I peanu3aluy BCEX aHAIUTHYECKUX MPOIECCOB: OT UHTErPalliy M IOATOTOBKU
JAHHBIX /10 MOJEIUPOBAHUs, PAa3BEPThIBAHUS M BHU3YyalM3allMU, YTO MO3BOJsIET chOPMHUPOBATH
MPaKTHYECKUE HPO(PECCHOHANBHBIC HABBIKH aHAIN3a, MOACIMPOBAHMSA, MPOTOTHIMPOBAHHS
nHpopMannoHHEIX 1poneccoB u cucteM (IIK-1, IIK-6). PaccmarpuBarorcs mHpHMeps
MCTOYHHMKOB, OPOXKIAIONIUX OONBIIME AaHHBIE: KIMEHTCKUE TPAH3aKIMU PO3HUYHBIX TOPTOBBIX
cereil, MOOMIIbHBIE YCTpPOMCTBA, OaHKOBCKME JaHHble. MccnenyloTcss METOAbl U alropHTMBbI
pelleHnsT OCHOBHBIX 3ajada aHaiuM3a OOJIBIIMX JAaHHBIX: Kiaccudukanus, perpeccus,
KJactepu3anusi, accouuaruuele npasuia (OITK-1).

B mpomecce ocBOeHHS IUCHUILIMHBI NPOJODKacTcs (HOPMUPOBAHUE YHHBEPCAIBHOU
komnereHunu YK-2 npu BbIOOpEe ONTHMAalbHBIX CIIOCOOOB PEIICHUS MOCTABJICHHBIX 3a1ad C
Y4ETOM UMEIOLHUXCS PECYPCOB U OrPaHUUEHHH.

IIpenonaBaHue AUCLMIUIMHBI IPEXyCMAaTpUBAcT CIEAylomue (GOpMBI OpraHH3aLUN
yueOHOro mpoliecca: JIEKIHH, 1a00paTopHbie paboThI, CAMOCTOsTEIbHAS padoTa 00y4aroIIerocs.

IporpaMMoil JUCHUILIMHBI TIPEXYCMOTPEHBI CIEAYIONIME BHABI KOHTPOJIL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

OOuiasi TPYA0EMKOCTh OCBOCHHS JUCLMIUIMHBI COCTAaBISieT 4 3a4eTHBIX eAUHHMIBI, 144
qaca.

SI3bIK 00yUCHHUS 10 TUCHHUIUINHE «PYCCKUI.

1. IlepeueHb mIaHUPYEMBbIX PE3YJIbTATOB OOYUESHHS IO JUCLUIIIMHE

1.1. Ienu npernojaBaHus JUCUUILIMHBI — IOJYYCHUE OO0YYAIOLIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHUI B 00NacTH aHaiu3a OONBIIMX [JaHHBIX, (OPMHPOBAHME YMEHUH W
HaBBIKOB B PEIICHUH MPUKIAHBIX 3a1a4 OM3Hec-aHaIMTHKH B acniekTe Big Data.

1.2. JlucuuiivHa BXOJAHUT B COCTaB 00s3aTENIbHON 4acTH 00pa30BaTelIbHON MPOrpaMMbl
BeIciIero oopaszosanus (nanee — OI1 BO).

1.3. TlepeyeHb IIaHUPYEMBIX PE3YJILTATOB O0YUEHHUS 110 IUCHHUIUINHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ysibraTamu ocBoeHus: OI1 BO.

B pesynbrare M3yueHusl AMCLMIUIMHBI OOy4alolMiics JODKEH 00JanaTh CIEeAyIOIUMHU
KOMIIETCHIMSAMU WK UX YacTsMU. KOMOETeHIMH U MHIUKATOPBI UX JTOCTHXKEHHS IPHBE/ICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeueHb KOMIIETEHIMI U HHIMKATOPOB X JOCTHIKCHHUS

Kareropus (rpymnma) Kox 1 HaumenoBanue Koz u HanMeHoBaHuE HHIMKATOPA
KOMIIETCHINH KOMIIETCHINH JIOCTHDKCHUS] KOMITETCHIIUN

YK-2 Cnocoben
OMPEAEISTh KPyr
3aj1a4 B paMKax
[TOCTaBJIEHHOM IENTH

U BBIOMPATh
P VK-2.Y.1 ymeTh IpOBOAUTH aHAIIH3
OINTUMAJIbHbIE

YHuBepcabHbIe MOCTaBJICHHOU eI U (POPMYITHPOBATH
P CIOCOOBI MX i (opmymup

KOMIIETEHIIUU 3a/ja4i, KOTOPbIE HEOOXOAUMO PEILHTh IS
pelIeHus, UCXOAs U3
ee JIOCTHKCHUS

JIEHCTBYIOIIMX
IIPaBOBBIX HOPM,
HUMEIOLIHXCS
pecypcoB U
OTrpaHUYeHUN

OIIK-1 Cniocoben
MPUMEHSTh
€CTECTBEHHOHAYUYHbIC
1 00LICHHKEHEPHBIE

3HAHMUS, METOMBI
’ A OIIK-1.B.1 uMeTh HaBBIKH TEOPETHYECKOTO
MaTeMaTU4ecKoro

O6enpodeccruoHanbHbIe U DKCTIIEPUMEHTAIILHOTO HUCCIIE0BaHUS
aHalu3a u

KOMIICTCHIIUHU 00BEKTOB HpO(l)eCCI/IOHaHLHOI‘/‘I
MOJCIMPOBAHUS,
JACATCIbHOCTHU

TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOTO
HCCIIEI0BaHUS B
npodeccHOHaTbHON
JIeSATEIBHOCTH

OIIK-2 Cnocoben OIIK-2.3.1 3HaTh NPUHIHITBI PAOOTHI
[OHUMATh IPUHIHUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX

paboThI TEXHOJIOTH U MPOTPAMMHBIX CPEAICTB, B
COBPEMEHHBIX TOM YHCJIE OT€YECTBEHHOIO IPOU3BOAICTBA,
HH(OPMAIMOHHBIX IIPU PEIEHUH 3aa4 IPOeCCUOHANBHOM

OouienpodeccroHaNbHbIE | TEXHOIOTHH 1 JeSITeNbHOCTH

KOMIIETCHIIMH IIPOTPAMMHBIX OIIK-2.VY.1 ymeTb 1€MOHCTPUPOBATh
CpPEJCTB, B TOM YHCIIE | IOHUMAHUE IPHHIUIIOB COBPEMEHHBIX
OTEYECTBEHHOI'O MH(OPMALIOHHBIX TEXHOJIOTUH 1
[POU3BOACTBA, U MIPOrPaMMHBIX CPEJICTB, B TOM UHCIIE

HCIOJIB30BATh UX IPHU | OTCUECCTBEHHOI'O MMPOU3BOACTBA, U
PCIICHUHU 3a1a4 HMCIIOJIB30BATh UX MPHU PCIICHUHU 3aJa4




podecCHOHaNbHOM
JIeSITeNIbHOCTH

npodeccoHaNbHON AesATeTbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY IPUMEHEHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH U MPOTPAMMHBIX CPEAICTB, B
TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
IpH PEIICHHUH 3aa4 MPpodhecCHOHATBHON
JeATeIbHOCTU

TIK-1 Cniocoben
BBITIOJIHATH PaOOTHI
10 CO3aHUI0

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHCTBO
1 QYHKIIMOHUPOBAHHE HH(OPMALOHHBIX
CHCTEM; CETEBBIE IIPOTOKOJIBI; OCHOBBI
COBPEMEHHBIX ONEPallMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM yIPABICHHS

2.  Mecto aucuuIuinHel B cTpykType OI1

JucimmiHa MoXxeT 6a3MpoBaThCs Ha 3HAHUSAX, paHEe MPUOOPETEHHBIX 00YYaOINMHUCS
MIPU U3YYCHUH CJICTYIOUIUX AUCLUIUINH:

— «Teopus BeposITHOCTEW»,

— «OCHOBBI TPOrpPaMMHPOBAHHUS,

— «BpruucuTeNbHAS MATEMATHKAY.

3HaHUs, MOJIyYCHHBIC NPU H3YYCHHHM MarepHaia JAaHHON MUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIILHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPH N3YyUECHUH APYTUX AUCIMATUINH:

— «MeTo/1bl HCKYCCTBEHHOT'O MHTEILICKTaY,

— «Pa3pabotka 1 aHanu3 TpeOOBaHHI.

3. OO0ObeM U TPYAOEMKOCTh TUCLUITIHHBI
Jlannbeie 00 o0uieM oObeMe IHUCLMIUIMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BHIOB Y4eOHOM
paboThI MO TUCLUIIMHE (M pachpeeieHHe 3TON TPY0EMKOCTH 10 CEMECTPaM) MPEACTABIICHBI B
Tadimie 2.

Tabnuua 2 — O0beM U TPYL0EMKOCTh AUCILUIUIAHBI

Ipodeccuonanpusle
KOMITETEHILIH (Moaudukanumn) u 0a3aMu JaHHBIX; METObI U HHCTPYMEHTBI
CONPOBOXICHHIO Juist cOOpa M OpraHU3aluK XpaHESHUS
MH(POPMAILIMOHHBIX OONBIINX JaHHBIX
CHUCTEM TIK-1.V.2 yMeTh UCIIOSB30BATh ANTOPUTMBI
aHann3a OOJBLINX JTAHHBIX U
UHTEPIPETALMH OJIyYEHHBIX Pe3yJbTaToOB
TIK-6.3.1 3HaTh TeOpeTHUECKHUE U
MPUKJIATHBIC OCHOBBI aHAIN3a OOJBLINX
JIAHHBIX; THIIbI aHAJIK3a OOJIBIINX JaHHBIX,
BUJIbl AHATTUTHKU
[1K-6.3.2 3HaTh METO/BI HHTEPIPETALIUN
BU3YalIM3allMU OOJIBIINX JAHHBIX
T1K-6.3.3 3HaTh METOBI
HMHTEIUICKTYaIbHOTO aHaJIn3a JaHHbIX
TIK-6.Y.1 ymeTs NIpOBOANTH aHATIN3
OOJIBLIMX JAHHBIX; OCYIIECTBIISAT
[IK-6 Cniocoben A » 0y
HMHTETPAIHUIO U Peodpa30BaHue JaHHbBIX B
HPOBOJMTH
xo7ie paboT Mo aHanu3y OOJBLINX JTAHHBIX,
aHAINTUYECKOE
B TOM YHCJIE C IPUMEHEHHEM METO/I0B
HCCIIEI0BAaHUE C
HCKYCCTBEHHOI'O HHTEIUICKTa
PUMEHEHHEM
N TIK-6.Y.2 ymeTb NpOU3BOAUTH OUUCTKY
IIpodeccuonanbusie TEXHOJIOT Ui
JIAHHBIX 7S IPOBEICHHS aHAJTMTHIECKUX
KOMIIETCHIIMU OOJIBILINX JAHHBIX,

0a3UPYIONIMXCS B
TOM YHCIIE HA
MeToIax
HCKYCCTBEHHOTO
UHTEIUIEKTa

pabor

TIK-6.Y .3 ymeTh pemiaTs 3a1a4u
KIaccu(pUKaIKy, KIacTepU3aLiy,
perpeccuu, NpOrHO3UPOBAHMUS, CHIKCHUSI
Pa3sMEpPHOCTH U PaHXHUPOBAHUS JaHHBIX
T1K-6.B.1 Bi1ajieTs HaBBIKAMH HOATOTOBKH
oTYeTa 1Mo pe3ysIbTaTaM aHATUTHYECKUX
paboT ¢ UCIIOIb30BaHNEM TEXHOJIOTHI
OOJIBIINX JaHHBIX

T1K-6.B.2 Bnanets npuemaMu pa3paboTKu 1
OIICHKH MOJIEJIN OOJIBIIHX JAHHBIX
T1K-6.B.3 BiazeTh ONBITOM HCIIOJIL30BaAHUS
aHaM3a OONIBIINX JAHHBIX, B TOM YHUCIIE C
TIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
HHTEIIEKTa

TpynoemMkocTh 1o
Bupa yuebHoii paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocmuo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyueckoii n0020moeKu 13 13
Ayoumopnuie 3auamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexwmu (JI), (vac) 17 17

npakTHieckue/ceMunapckue 3amsarus  (I13),

(1ac)

naboparopssie padotsl (JIP), (1ac) 34 34

KypcoBoii poekT (pabora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasa paboma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, sk3amen (3auer, dudd. 3auy, OK3. OK3.
DK3.*¥)

o -
HpHMeanl/le: KaHIUJATCKHUH 3K3aMCH

4. CopeprkaHue TUCLMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JeiaM U BHIaM 3aHITHH.
Paznensl, TeMBI AUCIUILIMHEL U X TPYIOEMKOCTh IIPUBEACHBI B Tabmuie 3.

Ta6m/1ua 3— Pa3[[€JII>I, TCMbI JUCHUILJINHBI, UX TPYAOCMKOCTh

Paznensl, TeMbI UCIUITHHBI e 13 JIP KII CPC
’ (gac) (C3) (gac) (uac) (gac)
Cemectp 6
Pa3zpen 1. BBenenue B OM3HEC-aHANTUTHKY U OOJIbIINE
JJaHHbIE
Tema 1.1. ba3zoBast TepMUHOJIOT Sl IUCLIUTIIIMHBIL. 3 10 15

TeXHOIOTHN aHAIMTHKH JaHHBIX
Tema 1.2. MeTozbl OUMCTKH, TPEROOPAOOTKH 1
TpaHcdopmanuu




Paznen 2. AnannTuka gaHHBIX low-code

Tema 2.1. Buszyanuzanus qJaHHBIX. AHaJIUTHYECKAS
OTYETHOCTB

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIUTHKE
JTaHHBIX

Tema 2.3 ®opmupoBanue 1 0TOOP MPU3HAKOB

Tema 3.1. AATOpUTM IOUCKA ACCOLMATUBHBIX MPABUIL.
Tema 3.2. Knactepusarms JaHHbBIX.

Tema 3.3. Knaccudukanus.

Tema 3.4. Perpeccust.

Paszpen 3. [IpukiaaHbie 3aja41 aHATUTHKH OOJIBIINX
naHHBIX. BBenenue B anroputmel Data Mining

Tema 3.1 AccounaTiBHbIE IpaBUIIa

Tema 3.2 Knacrepusanus

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

4.3. Tlpaktuyeckue (CeMUHApPCKKE) 3aHATHSL
TeMbl IPaKTHYESCKUX 3aHATHH U X TPYIOSMKOCTb IIPUBEICHBI B TA0IHMIIE 5.

Ta6111/1ua 5— HpaKTI/I‘ICCKI/IC 3aHATUS U UX TPYAOEMKOCTh

Hroro B cemecTpe: 17 34 57

Hrtoro 17 0 34 0 57

N3 Hux No
Ne | Tems! npaktnueckux | PopMbl IpakTH4ecKuX | TpyJOeMKOCTb, |MPaKTHYECKOH |pa3aena
n/n 3aHSITHH 3aHIATHI (gac) TIOJITOTOBKH, | TUCIIUATT

(gac) JINHBI

IlpakTuueckas MOATOTOBKA 3aKIIOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHU
0o0yuarolUMHUCS ~ ONpPENENEHHbIX  TPYAOBBIX  (yHKIMH,  CBA3aHHBIX ¢  Oynyuei
npodeccroHaNbHOI AeSATENIBHOCTBIO.

4.2. CopepskaHue pa3esIOB M TEM JICKIIMOHHBIX 3aHATHH.
CopneprxkaHue pa3esioB U TeM JCKIMOHHbIX 3aHATHI PUBEACHO B TaduIe 4.
Tabnuua 4 — ConeprxaHue pa3esioB M TEM JICKI[HOHHOTO IIMKIa

YyeOHBIM IUIAHOM HE IPEyCMOTPEHO

Bcero | | |

4.4. JlaGopaTopHble 3aHATHS
Tembl 7a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEJEHBI B TA0IUIIE 6.

Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTh

Howmep paznena Ha3Banue u conepxaHue pa3aesioB U TeM JEKIHOHHBIX 3aHATHH

1 Pasnen 1. BBenenue B OM3HEC-aHANUTHKY M OOJIBIINE TAHHBIC

Tema 1.1. TexHOTOrUM aHATMTUKA JAHHBIX

Amnaimu3 naHebIX. Texnonoruu OusHec-aHaMMTHKY. [IpukiaaHbie
3a1a4uu OU3Hec-aHAMUTHKH. AHamTHYecKue mwiaThopMsl. Coop u
HHTETrpalys JaHHBIX. KOMIIOHEHTBI KOPIIOpaTUBHONW MH(OPMAIIMOHHON
(abpuiku. [Ipeobpa3zoBaHue TaHHBIX.

Tema 1.2. MeTozibl OUHCTKH, TPEROOPAOOTKH U TPaHCHOPMALIMI
Obmiue cBeneHus 0 METOIaX OUHCTKH JaHHBIX. OIeHKa KauecTBa
naHHbIX. PuibTparms gaHHbX. O0paboTka 1yOIMKaTOB U
npoTuBopeunii. OGHApYKEHHUE U UCKIIIOUEHUE AHOMAJIbHBIX 3HAUEHU.
BoccTaHoBIICHHE IPOIYICHHBIX 3HAUCHHIA.

IToaroToBKa JaHHBIX B aHATUTHIECKHX cHCTeMax. TpaHcdopmanus
JTAHHBIX B aHAJIMTHIECKUX cucTeMax. KommonenTs! «I pynmupoBkay,
«[lata u Bpemsi», «KBaHntoBanue», «Ckonp3suiee okHO», «Kpocc-
Ta0IHLIAY.

2 Paznen 2. Ananutrka faHHBIX low-code

Tema 2.1. Busyanuzanust JaHHbIX. AHAIMTHYECKAsE OTYETHOCTh

Llemy u 3anaun Bu3yanu3anuy. Metozs! Bu3yanu3sanuu. Busyamusatop
Craructuka. Busyamiszarops! oduiero HaznaueHus. TaOuuubl.
I'pachuxu. lnarpammsr. I'ucrorpammsl. Busyanusatop OLAP-ky6.
AHaIUTUYECKUE OTYETHL.

Tema 2.2. Low-code MHHCTPYMEHTBI B aHAJIMTHKE JAHHBIX
HMHTepnperaTopsl HCIOMHIEMOT0 KOJIa B BU3YalIbHOM cpefie
aHanuTudeckoii mwatdopmsl. bubnuoreka Python Kits,
aBTOMATH3UPYIOLIAsi PyTUHHbIE OIEPAIMH ¢ HAOOpaMU JaHHBIX.

Tema 2.3 ®opmupoBaHue 1 0TOOP MPH3HAKOB

BunHUHT  naHHBIX (onTHMaNIBHOE KBaHTOBAHUE). OueHka
IIPEICKa3aTeNbHOMH CHIIbI OTACIBHON NEPEeMEHHOM Ha BBIXOJHOE IOJE.
boprba ¢ mpormyckaMu, BEIOpPOCAMH H OKCTPEMaTbHBIMU 3HAUCHHAMH.
CokpallieHre pa3Hoo0pasusi yHUKaJIbHBIX 3HAUCHHUH B TIEPEMEHHOM.

3 Pa3zzen 3. IIpukiafHbie 3a/{a4y aHATUTHKA OONMBIINX JAHHBIX.
Beenenue B anroputMsl Data Mining

W3 Hux Ne
Ne HaumenoBanue nabopaTopHsIX paboT TPyAOCMKOCTE, | MPAKTHICCKOH | pasiena
n/n (dac) MOJATOTOBKH, | AUCITUII
(gac) JIHBI
Cemectp 6

1 | OcHoBsl pabotsl B Loginom. Crienapuu. 4 1
DKCnopT ¥ UMIOPT AaHHbIX. HacTpoiika
noprtoB. Komnonents! Kanbkynsarop, ®uistp
ctpok, CoptupoBka, I'pynnupoBka.

2 | Busyanm3sanus TaHHBIX. AHAJIUTHYECKast 4 2
OTYETHOCTb.

3 | Data Mining: AccounaTuBHbIC paBHJIA. 4 3
[enepauust npaBuIl, HHTEPIPETALHS,
BU3YyaJIM3aLUsl PE3y/IbTaTOB

4 | NnTepnperaTopbl UCIIOIHIEMOTO KOJa. 4 5 2
[Toctpoenue u oTéOp NpU3HAKOB

5 | Data Mining: Knactepuzanus. [Ipaktuueckue 4 1 3
3agaun: 1. CerMeHTanus BBICIINX YI€OHBIX
3aBeieHuit; 2. CerMeHTalus MeIUIIMHCKUX
YUPEKACHUI

6 | Data Mining: Knaccudukanms. 4 1 3
IMpaxrnueckas 3anaya knaccupuxamun: ABC
u XYZ xpocc-aHanu3

7 | Data Mining: Perpeccus. [Ipaktuueckas 4 1 3
3anaya - [IporuozupoBanue nponaku o0beKTa
HEJBIXKUMOCTH Ha OCHOBE JIOTHCTHYECKOU
perpeccuu

8 | OnTumanbHOE KBAHTOBaHUE U OMHHUHT 4 2
JIAHHBIX

9 | Ucnonb3oBanue nomynsipHeix ML-moneneit 2 5 3

Bcero 34 13




4.5. KypcoBoe npoeKTHpOBaHUEe/ BBIIOIHEHHE KYPCOBOI pabOoThI
V4eOHBIM [UIAHOM HE IPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroInuXCst
Bubsl caMmocTosITeNnbHOM paboThl U €e TPYAO0EMKOCTh ITPUBE/CHBI B Tadnuue 7.

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

Buz camocTosiTenbHOM paboThI Beero, | Cemectp 6,
qac qac
1 2 3
M3ydeHue TeopeTHIecKoro Marepuaia
20 20
nuctinael (TO)
Kypcooe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bsinonaenue pedepara (P)
IToaroToBka K TeKyleMy KOHTPOIIO 17 17
ycneBaemoctH (TKY)
Jomamuee 3amanue (/13)
KontponbHbie pabotsl 3a0unnkos (KP3)
IToaroroBka K MpOMEXYTOYHOM 20 20
atrecraryu (I[1A)
Bceero: 57 57

5. IlepeueHb yueOHO-METOAUUECKOTO OOECIEUEHUS
IUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O TUCIUILIHHE (MOIYJIIO)
Y4ebHo-MeToqMYeCKHEe MaTepHaibl Ui CaMOCTOSITEIbHONW pabOThl O0YYalOUIMXCsl yKa3aHbl B
mi. 7-11.

6. IlepeyeHb MeYaTHBIX U IEKTPOHHBIX YUCOHBIX U3AaHHUI
[NepeueHpb nevaTHBIX U MEKTPOHHBIX YYEOHBIX M3JaHHU MPUBECH B Tabnuue 8.
Tabnuua 8— [lepeueHp nevaTHBIX M 3JCKTPOHHBIX Y4EOHBIX H3aHUI

TexkcT : HemocpeACTBEHHBIN.

https://znanium.com/catalog/ I'puropses, A. A. Ilepenaua, xpaHeHue
product/2051477 1 00paboTKa 6ONBIINX 00BEMOB
HAaY4YHBIX JaHHBIX : ydeOHOe nocobdue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UTHOPA-M,
2024. — 207 c. — (Beiciiee
obpaszoBanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - Teker : 2MeKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nata obpamenus: 26.08.2023). —
Pexxum noctyna: mo moamucke.

https://znanium.com/catalog/ Jleckoser, FO. Ananus 6onbmux
product/1027845 HabopoB naunbix / FOpe Jleckoer,
Amnann Papkapaman, xeddpu 1.
VibMmaH ; nep. ¢ anrt. A.A.CIMHKHHA. -
Mockaa : IMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Teker :
aNeKTpoHHsbIH. - URL:
https://znanium.com/catalog/product/10
27845 (nata obpatenus: 26.08.2023). —
PexuM ocTymna: Ho HOJIUCKE.

Komuects
o
SK3EMILLIPO
BB

[lucpp/ Bubnnorpaduueckas ccblika Gubmmorexe
URL anpec (xpome
EKTPOHH
BIX
9K3EMILBIPO

B)

https://znanium.com/catalog/product/12 | Amnep, 1O. I1. Cratucruyeckoe

32190 yIpaBieHue npoueccamu. «bonpmme
naHHbIe» : ydyeOHoe mocobue / 1O. I1.
Anep, E. A. Uepnsix. - Mocksa : 131.
Jom MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - Texcr : 3MeKTPOHHBIN.
- URL:
https://znanium.com/catalog/product/12
32190 (nata obpauenus: 26.08.2023). —
Pexxum nocryna: 1o HoAucKe.

519.6/.8(T'YAII) Amnpponos, Cepreii AjeKCaHIPOBHY. 119
A 66 Mojenn ¥ METO/IbI B CUCTEMAX
MOAJCPIKKH MIPUHSATHS PELICHHUH :
ydyebHoe nocobue / C. A. AHAPOHOB ;
C.-Tletep0. roc. yH-T a3pOKOCM.
npubdopoctpoenus. - CI16. : U3n-Bo
I'VAIL 2008. - 176 c. : puc., Tabu. -
Bubmorp.: c. 173 - 175 (54 naszB.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -

7. TlepedeHb dNEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[epeuens IEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB HH()OPMALUOHHO-
TENIEKOMMYHUKALMOHHOH ceTH «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JIUCLMIUIMHBI
TpuBezieH B Tabme 9.

Tabmuma 9 — IlepedeHb OSIICKTPOHHBIX 00pa30BATENbHBIX PECYPCOB HH(POPMALOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»
URL agpec Hanmenosanue

https://loginom.ru/blog/help- | Loginom Help — onnaiin-goxyMeHTaIMs Iis MOJIb30BaTENeH U

online aJIMUHHCTPATOPOB




8. IepedeHp MHGOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp mnporpaMMHOTO oOOECIICUeHHs, HCIIOJIB3YEMOTO0 IIPH OCYLIECTBICHUU
00pa3oBaTeNbHOTO Tpoliecca M0 AUCIUILIIHE.
[epeuenp KCOIB3yEeMOro MPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.

Tabnuua 10— Iepeuenp nporpaMMHOro obecrieueHus

Ne /it HaumenoBanue

1 Amnanutnueckas mardopma Loginom. Becrutataas Bepcust s HEKOMMEPYECKOTO
ucnonb3oBanuss Community https://loginom.ru/

8.2. [lepeuenn MH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIOIb3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoLecca 110 JUCIUILINHE

[lepeuenp wnCHONB3yeMBIX HH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
tabmuue 11.

Tabnuua 11— IlepeueHp nHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

1 OHUUKIONEAUs 10 OM3HEC-aHAU3Y
https://wiki.loginom.ru/? ga=2.204220440.988103975.1592928053-
409674285.1589973143

2 OobuienoctynHbie HaOopsbl JaHHBIX Datasets https://www.kaggle.com/

9. MatepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOM Ui  OCYIIECTBICHHS
00pa30BaTeIbHOTO NpoLecca Mo JUCLMIUIMHE, TPEACTaBIIeH B Tabauuel 2.

Tabauna 12 — CoctaB MaTepUaIbHO-TEXHUUECKOW 0a3bl

Ne HanmeHoBaHHEe COCTaBHOM yacTH Homep aynuropuu
/o MaTepUabHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOAUMOCTH)

MynbsTUMeauiiHas JIEKIUOHHAS ayIUTOPHS

S5-OajutbHas 1K
— oOyuatonuiics I7IyOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN
Marepuai,
— YBEPEHHO, JJOTHYHO, MOCJIEIOBATENILHO U TPAMOTHO €ro M3JI1araer;
[ — ONHUPasiCh Ha 3HAHMA OCHOBHOH M JONONHHTENBHON IHMTEPATYpBI,
GAITCHOY TECHO NPHBA3BIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHHS ¢ NPAKTHYECKOH
JIeATENbHOCTHIO HAIIPABIICHUS;
— yMeJI0 000CHOBBIBAET M apTYMEHTHPYET BbIIBUIA€MbIC UM HJIEH;
— JIeJIaeT BBIBOJIBI M 0000IICHH ST}
— cBOOOJIHO BJIaJICeT CHCTEMOM ClielMaaIn3UPOBAHHbIX OHSTHIA.
— oOyyaromnuiics TBEpAO YCBOWJI NPOTPAMMHBIN MaTepuall, TpaMOTHO
U, 1O CYIIECTBY, H3JlaraeT €ro, OMNUpasCh Ha 3HAHUS OCHOBHOM
JIMTEPATYPHI;
«Opommo — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEH; 5
— YBS3bIBACT YCBOCHHBIC 3HAHUSI C IPAKTHYECKOH JAESITENBHOCTHIO
«3AUTCHO»
HaIpaBJICHUs;
— apryMEHTHPYET HayuHbIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI M 0000IICHHST;
— BJIAJICET CUCTEMOH CIELMATM3UPOBAHHBIX MOHSITHH.
— oOyuaronuiicsi yCBOMJI TOJIKO OCHOBHOHM MpPOrpaMMHbBII Matepual,
[0 CYIIECTBY, M3JIaraeT €ro, ONUpasch Ha 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;
— JIOMYyCKAeT HECYIIECTBEHHbIC OLIMOKH U HETOYHOCTH;
«yJIOBJICTBOPHUTEIIEHO .
GAUTOHO — UCTIBITBIBACT 3aTPYIHEHHs B NPAKTHYECKOM NPUMEHEHHH 3HAHWI
HarpaBJICHUS,;
— c11a00 apryMEHTUPYeT Hay4HbIE MOJIOKEHUS;
— 3aTpyaHsiercs B GOpPMYJIHPOBaHUU BBIBOJOB U 0000LICHNIT;
— YaCTHUYHO BJIAJICET CUCTEMOH CIELMAIM3UPOBAHHbIX TOHSITHH.
— oOyyaronuiics He YCBOMJ 3HAYMTEIBHOH YacTH MPOrpaMMHOTO
Marepuana;
— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IIPU
«HEY/IOBJICTBOPHTEIILHO .
«HE 3AUTCHOY paccMOTpeHHH MpobJieM B KOHKPETHOM HalpaBJIeHUY; 3
— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MIPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBAThH HAYYHBIE ITOJTOKEHHUS;
— He GOPMYIIHUPYET BHIBOJOB M 0000IICHH.

2 | KomnbloTepHslii Ki1ace

10. OuenouHsble cpecTBa UI IPOBEACHUS IPOMEKYTOUHOM aTTecTaliu
10.1. CoctaB OLCHOYHBIX CPEACTBIUIA IPOBEJICHUS IPOMEKYTOYHOH aTTECTALNH
00ydJaromuxcs 10 JUCHUIUIMHE NpUBEIeH B Taduie 13.
Tabnuua 13 — CoctaB OLIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEXKYTOYHOM aTTeCTAIMU

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUS WIIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa MpejcTaBliieHsl B Tabmuie 15.
Tabauua 15 — Bompocs! (3aaun) ist 9K3aMeHa

Bun npomexxyToyHOH aTTecTaluu [lepeueHb OLIEHOUHBIX CPEICTB
DK3aMeH CHHcoK BOIIPOCOB K DK3aMEHY;
3amaum;
Tectol.

10.2. B kauecTBe KpHUTEpPHEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTEHIIMH OOY4YaroIMMHUCS MPUMEHSETCS S5-0abHasi IIKala OLUECHKH C(HOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTopasi puBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIIONB30BaThCS
100-0amipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMBl  YHHBEpPCHUTETa,  IpaBHIia
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETEHIMI

| OneHKa KOMITETEHLIMU | XapakTepucTika chOpMHUPOBAHHBIX KOMIIETCHIMIA

Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMeHA Koz
MHAUKATOpa
1 TexHonoruu OU3Hec-aHAIUTUKY U OOJIBIINE JaHHBIE VK-2.V.1
JK¥3HeHHBIH UK aHATUTHYECKUX IpoekToB Big Data. OIIK-1.B.1
HHTerpanus, NoAroToBKa, OYMCTKA, aHAJIU3, HHTEPIPETALIUS.
OcobenHoctu 3a1a4 ¢ Big Data.
3 AHauTHYeCKHE IUIaT)OPMBL OIIK-2.3.1
4 Texunonorun KDD u Data Mining OIIK-2.VY.1
5 TeXHOJIOTMH TOATOTOBKH JaHHBIX K aHAJIU3Y OIIK-2.B.1
6 TlonroroBka qaHHbBIX K aHanu3y. OCOOCHHOCTH JaHHBIX, T1IK-1.3.1
HAKOIUIEHHBIX B KoMIaHusAX. Popmanu3anus JaHHBIX.
Mertozbl cOopa JaHHBIX.
7 OTYeTHOCTb ¥ BU3yaIM3alusl JaHHBIX B aHAJIUTHUECKHX IIK-1.V.1
wiathopmax
8 AccouuatuBHble npasuia. Haznauenue. [Tpumepsr IIK-1.¥.3
HCIO0Jb30BaHUs. ba3oBble MOHATHS. MeTo bl HoMCKa




ACCOLIMATUBHBIX ITPaBUJIL. MeTpm(n ACCOLMAaTUBHBIX IIPAaBUJI.
MHTCpHpCTaL{I/Iﬂ aCCOLMATHUBHBIX ITpaBUJIL.

Tabauna 18 — IlpuMepHslii nepedeHb BONPOCOB J1JIsl TECTOB

TpeboBanus Kk 1aHHbIM. DOPMBI IPEACTABICHUS TaHHBIX.
Tune wkan. MapopmatuBHOCT naHHBIX. [IpencraBieHue
HaOopoB maHHbIX. OcOOEHHOCTH OOJBLINX JAHHBIX.

I1K-6.3.1

Ne i/t

[IpumepHBIN IEpedeHb BONPOCOB /I TECTOB

Kox
WHHKATOpa

10

Busyanuzauus qanHbix. Busyanusatopsl 001iero Ha3HaueHust
u crieranusuposannbie. OLAP-anamms. Busyanuszaropst
OILICHKU KadyecTBa MOJAeIHpoBaHus. Busyanuszaropsl,
HMHTEpIIpEeTanuy pe3yabTaToB aHanu3a. KoHnenmus ananmuza
naHHbIX Jx. ThIOKH.

I1K-6.3.2

11

Kracrepnslit ananns. @opManbHOe ONMcCaHUE aNropuT™Ma
Kjactepu3anyu. TUIbl KITaCTEPHBIX CTPYKTYpP. Mepbl
cxozcTBa. MeTo/ bl OIpeeNICHNs] PACCTOSIHHUS MEXKTY
KJIacTepaMH. Mepapxudeckue MeTo bl KIaCcTepU3alyu.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Kiacrepu3zanns kareropuanbHbIX JaHHBIX. AJITOPUTM
CLOPE.

I1K-6.3.3

1

Tlpouumatime mexcm, 6vibepume NPAGUNLHBLI OMEEM U 3ANULUUME
apaymenmol, 060CHO8bIBATOWjUE 8LLO0D OMEEMd.

OpnHo# 13 npobiieM mpaBoBoOii 0xpaHsbl big data siBiseTcs cremyromas
0COOCHHOCTD —

1 BTOPHYHOCTH M BO3MOXKHOCTH MHOTOKPAaTHOT'O UCIIOJIb30BaHus big data
UL TOCTIDKEHHUS Pa3HOOOPAa3HbIX LIENeH.

2 BO3MOKHOCTh MHOTOKPATHOT'O HCIONb30Banus big data st
JOCTHIKCHHS Pa3HOOOPA3HBIX LIEICH.

3 BTOPUYHOCTH UCTIONB30BaHMs big data 1uist ocTHKEeHUs.
Pa3HOOOPAa3HBIX LENEH.

4 BTOPUYHOCTH U HEBO3MOXXHOCTh MHOTOKPATHOT'O HCIIONB30BaHM big
data 1 TOCTIIKEHHUS] pa3HOOOPA3HBIX LS.

VK-2

12

Ancam6im1 Mozenelt B aHanuTHKe. [IprMep coBMecTHOTO
ucroap3oBanusg ABC u XYZ Mojeneii aHaiauza.

IIK-6.V.1

13

Ounctka manubeix. OrieHKa KayecTBa JaHHBIX. MeTOoIbl
OLIEHKH KadyecTBa JaHHBIX. DubTpanus faHHBIX, 00paboTKa
JyOJIMKAaTOB U MPOTHBOPEYHid. BIsIBICHHE aHOMAaTBbHBIX
3HaueHuni. CokpalieHnue pa3smMepHocTH JaHHbIX. CoKpaleHne
4HCIIa NPU3HAKOB U 3aIuCel.

IIK-6.Y .2

14

Monenu u 3agaun Data Mining. CoBpeMeHHOE pa3BHTHE
kiaccudukarmu 3anad Data Mining. OcHOBHbIE CBOWCTBA U
xapakTepucTuk MetooB Data Mining.

IIK-6.Y .3

15

AHanutudeckas 0T4eTHOCTh. Ponb Buzyanusanuu B
AHAJINTHKE JAaHHBIX. METOqMKa U3BJICUEHUS B 000TaIECHHUs
JTaHHBIX.

IIK-6.B.1

Ipouumatime mexcm, blbepume npasuibHble 8apUAHmMbl OMEEma u
3anuwiume apeymenmol, 000CHOBbIBAIOUJUE BbIOOP OMBEMOB.
PerynupoBanue nepcoHa bHbIX JAHHBIX, KOTOPbIE MOT'YT OKa3aThCs
yacTblo big data, B Poccun ocymiecTBiseTcs ¢ mpUMEHEHHEM psiia
HOPMATHBHO-TIPABOBBIX aKTOB:
1. Ne 152-@3 «O nepcoHaNbHBIX JaHHBIX);
2. Ne 149-®3 «O6 urpopManyy, HHGOPMAIMOHHBIX TEXHOIOTHAX
U 0 3auuTe nHpopMaLnumy»,
3. TK P® Cratbs 86. O0mmue tpeboBanus mpu 00padoTke
MePCOHANIBHBIX JIAHHBIX PA0OTHHKA U FAPAHTUH HX 3alHTHI;
4. Ne 152-®3 «O nuyHbIX JAHHBIX KIMEHTOB U MOKyNaTeNIe»;
5. Ne 125-®3 «O6 apxuBHOM nene B Poccuiickoit Penepannmy.

VK-2

16

TpeboBanus Kk 1aHHbIM. DOPMBI IPEACTABICHUS TaHHBIX.
Tune wkan. MapopmatuBHOCT naHHBIX. [IpencraBieHue
HaOopoB maHHbIX. OcOOEHHOCTH OOJBLINX JAHHbIX.

I1IK-6.B.2

17

AHanuTu4eckas nupaMuIa aHaTUTUKU. IHCTpyMeHTHI

AHAJIMTUKU JaHHBIX. COBpCMeHHOG IIOHATHUEC aHAJIN3a JaHHBIX.

OCco0OEHHOCTH 3a71a4 HOBOT'O THUIIA.

IIK-6.B.3

Bomnpocs! (3agaun) s 3adera / aud¢. 3auera npeacTasieHsl B Tabnuie 16.

Tabumma 16 — Borpocs! (3aaun) s 3aueta / qudd. 3agera

Ne i/

[epeuens Bompocos (3axa4) s 3a4era / audd. 3auera

Kox
MHJMKaTOopa

YueOGHBIM IUIAaHOM HE MPETYCMOTPEHO

Ilepeuenp TeM JIsI KypcOBOTO HPOEKTUPOBAHUS/BBINOJIHEHHS KypcOBOW pPaboThI
TIpeCTaBJICHBI B Tabmune 17.
Tabnuua 17 — [epeyeHs TeM U1 KypCOBOTO NPOEKTHPOBAHHS/BBITIONIHEHHUS KYPCOBOW paboThI

IpuMepHSIii epedeHb TeM UL KyPCOBOIO IIPOEKTUPOBAHHS/BBIIOIHEHHS

Ne n/m N
KYpCOBOH paboThI
Y4eOHbIM MJIAHOM HE MPEyCMOTPEHO
Bompocsl s mpoBeneHHss NPOMEXYTOYHOH aTTecTalMd B BHIE TECTHPOBAHMS

TIpeJCTaBJICHBI B Tabmune 18.

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi

nosuyuu, OaHHoIl 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO

nosuyuio 8 npagom cmonoye.

Big data MOXHO OnHcaTh KaK HEMPEKPaIAIOIIUNHCs OTOK JaHHBIX,

MOCTYMAIOWKH U3 Pa3INUHbIX HCTOYHUKOB, KOTOPbIE MOXHO YCIOBHO

00BEIMHHUTH B JIB€ OCHOBHBIE IPYIIIbI:
1. MuTtepHer Bewiel (aHrI. A. TeXHUYECKUE UCTOYHUKU
Internet of Things, [oT,
BKJIIOYAIOIIMI B CBOM COCTaB U
MPOMBIIUICHHbIH HHTEPHET
Bemieit (anrit. Industrial Internet
of Things, 110T)), koTopsrit
«rocTaBisieT» HH}opManuio co
BCEBO3MOJKHBIX JICHCTBYIOIINX
JIATYNKOB, KOTPOJIIEPOB,
npubOpoB yueTa NoTpeOsIeHUs —
3TO
2. MckycCTBEHHBIN HHTEIIEKT
(anrn. Artificial Intelligence, Al)
— 3T0
3. MamuHHoe o0yueHue (aHriI.
Machine Learning, ML) — 310
4. ConnasibHble Meua (aHTIL.
social media) — 3To

B. conmanbHbIie HCTOYHUKHA

VK-2




5. Po3Hn4HYr0 TOProBiIto (aHTII.
retail) — sto

6. 31paBooOXpaHeHHe — JTO

Ilpouumaiime mexcm u ycmanogume nociedo08amenbHOCmb. 3anuuiume
COOMEemMCmayuYio Noc1e008amelbHOCHb OYKE Clle6d Hanpago.
Oramnsl nocrpoernss ML-Moznenn MOXXHO onucaTth ClieIyromeil cXxeMoit:

. IloAroToBKa M OYMCTKA TAHHBIX.

. KoncrpyupoBanue npu3Hakos.

Pa30Ouenne Ha MHOXKECTBA.

. KomupoBanue u ctanaapTu3anms npu3HaKoB.

ITocTpoenue mozaenu.

OlLieHKa Ka4yecTBa.

. OKcIulyaTanusi MOJEIH.

OTEmYUAW»

VK-2

C. I1o BO3MOXKHOCTH
00pabaThIBaTh JaHHBIC HA TOI XKe
MallKHe, I7Ie OHH XPaHsTCS.

3. JIokanbHOCTH JAaHHBIX.

Ipouumaiime mexcm u ycmanogume nociedo8amenbHOCMb. 3anuuiume
COOMEemCmayIouyio noc1e008amenbHOCHy OYKé ciedd Hanpago.
[lepeunciure mKaibl B MOPSIKE BO3PACTAaHUS KOJIMYECTBA U3MEPIEMBIX
MU XapaKTEePUCTHK:

A. HomuHanpHas mKaa.

B. Ilopsaxosas mikana.

C. HnrtepBanpHas mIkana.

D. Illkana oTHOIICHUH.

OIIK-1

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL
omeemn.

O06paboTka OONIBIINX JAaHHBIX YaCTO BKIIIOYAET KOH(UICHIINAIBHBIC HIIH
4yBCTBUTENbHBIC JaHHbIe. Kakue npaBoBbIie BOMPOCH! JODKHBI OBITH
YUYTEHBI IpH paboTe ¢ OONBIINMY JAHHBIMHU B 3TOM acrekTe?

VK-2
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Ilpouumatime mexcm u 3anuwiume paseepHymuiii 060CHOBAHHDBIIL
omeem.
YucnoBble JaHHBIE SBISIOTCS IUCKPETHBIMH €CIIU UMEIOT ........

OIIK-1

Tpouumaiime mexcm, blboepume npasuIbHbIL OMEENt U 3anuuume
apaymenmol, 060CHO8bI8aOWUe 8bIOOP OMEemd.
B 4em cocrout anroput™ k-cpenHux?

1. W3 HCXOAHOTrO MHOXECTBA CIIy4aifHbIM 00pa3oM BbIOHpatoTCs K-
LEHTPOB KJIACTEPOB;

2. paccuMTHIBACTCS AMAMETP MHOKECTBA, AenuTcs Ha k, U kpyramu,
PaBHBIMH ITOJIy4€HHOMY 3HAYEHHIO, TOKPBIBACTCS BCE
MHOKECTBO; BHYTPH KaXXJIOT0 Kpyra HaXOAUTCS LIEHTP KJlactepa,

3. MHOXECTBO JEJIMTCS HA YaCTH C TIOMOIIBIO K -TIOCKOCTEI;

4. MHOXECTBO 00OBEKTOB JICIHUTCS Ha K yacTeil.

OIIK-1

Ipouumatime mexcm, blbepume npasuibHble 6apUAHNbL OMEEmMa u
3anuwiume apeymenmol, 000CHO8bLBAIOUjUE BbIOOP OMBEMOB.
Tlepeuncnure yeTbipe OCHOBHBIE XapakTepuctiku Big Data:
1. Virtualization
Volume
Velocity
Variety
Vehicle
Value

Sk wbd

OIIK-1
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Tlpouumatime mexcm, 6vibepume NPAGUNLHBLI OMEEM U 3ANULUUME
apaymenmol, 060CHO8bIBATOUjUE 8bLO0D OMEEMd.

K meronmam cbopa big data oTHoCsTCS !

1.00oMTy4eHne U3 YYETHBIX CHCTEM, MOJIYYCHHE U3 KOCBEHHBIX
HMCTOYHUKOB, HCIIOJIb30BAHHE OTKPBITHIX HCTOYHUKOB, IPOBEICHHE
COOCTBEHHBIX MEPOIPUSTHI 110 cOOPY JaHHBIX, BBOJ AAHHBIX BPYUHYIO.
2. TIONyYeHHUE U3 YIETHBIX CHCTEM, UCTIOJIb30BAHUE OTKPBITHIX
HCTOYHHKOB, BBOJI JAHHBIX BPYYHYIO.

3. moydYeHHe U3 YUICTHBIX CUCTEM, MONYYCHHE U3 KOCBEHHBIX
HMCTOYHUKOB, HCIIOJIb30BAHHE OTKPBITHIX HCTOYHHUKOB, IPOBEICHHE
COOCTBEHHBIX MEPONPHUSATHIT 1O COOPY JAHHBIX.

4. momy4eHue U3 y4ETHBIX CHCTEM, TOTyICHHE U3 KOCBEHHBIX
HCTOYHHUKOB, IPOBEJICHHE COOCTBEHHBIX MEPONPHATHIL IO cOOpY
JaHHBIX, BBOJI JAHHBIX BPYYHYIO

OIIK-2

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
nosuyuio 8 npagom cmonoye.

Hanpasnenus pabotsl 1o ympasienuto Big Data 10KHBI OCHOBBIBAThCS
Ha OIpEeJIENCHHbIX IPUHLIUIAX.

1. T'opusonTaneHast
MacITabupyeMoCTh.

A. JIrobas cuctema, KoTopast
nojpasymeBaet 00paboTKy
OOJIBIINX JAaHHBIX, TOJKHA OBITh
paciupseMoi.

2. OTKa30yCTOHYNBOCTb. B. Metoas! paboTsl ¢ 60NIBIINMHE
JIAHHBIMH JOJDKHBI YYUTHIBATh
TaKue BO3MOYKHOCTH

U TIepPekKUBATh UX 0€3 KaKHX-

00 3HAYUMBIX TOCIIC/ICTBHIA.

OIIK-1
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Ipouumatime mexcm, blbepume npasuibHble 6apUAHMbL OMEEmMa u
3anuwiume apeymenmol, 000CHOBbIBAIOUJUE BbIOOP OMBEMOB.
Texnonorus Knowledge Discovery in Databases (KDD) o6Hapy»xeHHe
3HAaHWH B 0a3ax JAHHBIX — OTO I0CJIEI0BATEILHOCTh AEHCTBUM 110

. TIONITOTOBKE JaHHBIX,

. BBIOOpY MH(OPMATUBHBIX IPU3HAKOB,

. OYHCTKE,

. IOCTPOEHUE MOJIENEH,

. OKCIUTyaTalll MOJIeNeH,

. MHTEPIIPETaluH NIOJYUYSHHBIX PE3yJIbTATOB.

WD B W N =

OIIK-2

13

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
no3uyuio 6 npasom cmoabye.

1. HenipepbiBHBIC TaHHBIE — 3TO | A. JaHHbIE, KOTOPHIE MOTYT
HNPUHAMATH JTIO0BIC 3HAYCHHS B
HEKOTOPOM HHTEpBAJe.

Hax HUMH MOYKHO MTPOU3BOAUTH
apu(MeTHYECKHE ONEePALUH, 1
OHH UMEIOT CMBICIL.

2. ﬂI/ICKpCTHLIG JaHHBIC — 3TO B. JaHHBbIC, KOTOPBIC SABJISIIOTCS
3HAYCHUSAMU IIpU3HAKA.

C TakuUMU JJaHHBIMH HE MOTYT
OBITH TIpONU3BCACHBI

HUKaKHe apuMETHUECKHE

OIIK-2




| | JieiicTBYS (HE MMEIOT CMBICHA).
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Tpouumatime mexcm u ycmanogume nocie008ameibHOCmy. 3anuuume
COOMBEMCMEYIOWYIo NOCLe008AMENLHOCHL OYKE Ce6d HANPAgo.

Ecnu B cxaToii opme onuceiBaTh mpoiecc coopa u 00paboTKu
0O0JIBLIIOr0 MAaCCHBA JAHHBIX, TO CTOUT BBIICIUTH OCHOBHBIC ITAIIbI:

A. MOCTaHOBKA 3aJa4H JUIsl aHATUTHYECKON MPOrPaMMBI;

B. mporpamma ocymiecTBisieT cOOp JaHHBIX C UX TapauIeIbHOM
MOATOTOBKO# (J€KOJMPOBKa, OTCEB Mycopa, yalleHHEe
HepesieBaHTHOW MH(OPMAIHHN);

C. BBIOOp QJITOPUTMA aHANIU3A JIAHHBIX;

D. oOydeHue nporpaMMbl BEIOPAHHOMY aJITOPUTMY C JAJIbHEHIINM
QHAJIN30M OOHAPY)KEHHBIX 3aKOHOMEPHOCTEH.

OIIK-2

E. Oruenka kauecTBa KiacTepu3aLuy;
F. Wurepnperais v npoduIMpoBaHie KIACTEPOB.

15

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL
omeenm.

B GonpmnHcTBe CityyaeB norydeHHbIE He0OpaOOoTaHHBIC TaHHBIE
XpaHSTCS B TaK Ha3bIBAEMOM «o03epe JaHHbIx» — Data Lake. Kakue
(hopMaThl ¥ YpOBHU CTPYKTYpH3aLHU HHOOPMALIUH TIPH 3TOM
BO3MOJKHBI?

OIIK-2
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Tpouumaiime mexcm, eblboepume npasubHbIL OMEENt U 3anuuume
apaymenmol, 060CHO8bI8aOWUEe 8bIOOP OMEemA.
BazoBble moHATHS TEOPHUN aCCOIMATHBHBIX MPABUII:

1. TlpeamerHslii HaOOp, TpaH3AKIIKS.

2. Acconuanusi, Koppensnus, B3auMOIeHCTBHE.

3. B3auMo03aBUCHMOCTb, YCIIOBHUE, CIICJICTBHUE.

4. CrtpyKTypa, dJIEeMEeHT, 3aBUCHMOCTb.

IK-1
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IIpouumatime mexcm, gvlbepume nPaguiibHvle 8apUAHMbl OMEEMa u
sanuuiume apzymenmeol, 060cHO8bIBAIOWUE BLIO0OD OMEEMOS.
CymecTByeT pa3JIM4YHbIe TUIBI aHATUTUKHY big data:

ornucaresbHasi,

JMArHOCTHYECKas,

IIPEMKTUBHAS,

HPEANHICHIBAIONIAs,

. TeHepaTHBHAsL.

N

TIK-1
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Ipouumaiime mexcm u ycmanosume coomseemcmsue. K kasxcooi
nosuyuu, OaHHoIl 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOUYIO
no3uyuio 6 npasom cmoabye.

1. Knacrepuzamus — 3to A. onucarenbHbIe (aHTJI.
descriptive) meTob

o0OHapyXeHHs] 3HAHUH

2. AccolMaTHBHBIC IIPABHIIA — B. npenckasaTenbHbIe (aHTIL
3TO predictive) MeToabl OOHAPYKEHUSL
3HaHUM

3. CokpalieHyue OnUCaHus — 3TO

4. Knaccudukaius — 370

5.Perpeccus — ato

TIK-1
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IIpouumatime mexcm u ycmanosume nocneoo8amenbHocmy. 3anuuiume
coomeemcmsyIouyio nocied08amenbHOCHb OYKE ce6d Hanpaso.
Dtansbl KJIacTepu3alum:

A. ®opmynupoBKa NpoOIeMsl;

B. Bri6op crioco06a n3MepeHust pacCTOSHHS;

C. Bribop MeTO/1a KIlacTepU3aLnH;

D. IlpunsaTue peleHns o KOJIMYECTBE KIACTEPOB;

TIK-1

20 Ipouumatime mexcm u 3anuwiume paseepHymuiti 060CHOBAHHDBIIL TIK-1
omeem.
Data Mining— coOupartensHoe Ha3BaHHE, UCTIOIb3yeMOe IS
0003HaYeHNsI COBOKYITHOCTH MeTo0B. Data Mining — oGHapyxeHue B
«CBIPBIX» IAHHBIX paHEe. . ...
21 Tpouumaiime mexcm, golbepume npPasuibHLLIL OMEEM U 3anuuiume TIK-6
apaymenmol, 060CHO8bI8aIOWUEe 8bIOOP OMEemd.
1. HauGonee pacrpocTpaHeH Cpeau HEHEPAPXUUIECKUX METOIOB
aNropuT™ k-CpeTHHX, TaK)Ke Ha3bIBAEMbIi OBICTPHIM
KJIaCTEPHBIM aHAIM30M.
2. Hawubonee pacnpocTpaHeH Cpean HEPAPXHIECKHX METOI0B
aNropuT™ k-cpeTHHX, TaKXKe Ha3bIBAEMbIi OBICTPHIM
KJIaCTEPHBIM aHAIM30M.
3. Haubonee pacnpocTpaHeH cpeiin HenepapXuieckux MEeTo10B
QITOPUTM E-CPEIHUX, TAKXKE HA3bIBAEMBbIH OBICTPBIM
KJIaCTEPHBIM aHAIM30M.
4. Haubonee pacnpocTpaHeH Cpean HePapXUIeCKUX METOI0B
aJITOPUTM g-CPEIHUX, TAKXKE HA3bIBAEMBIH OBICTPBIM
KJIACTEPHBIM aHAJIH30M.
22 Ipouumaiime mexcm, gvibepume npasuibHvle 8aAPUAHMbL OMEeMa U IIK-6
3anuwiume apeymenmol, 000CHOBbIBAIOUUE BbIOOP OMBEMOB.
1. HauGonee pacrpocTpaHeH Cpeaiu HEHEPAPXUUIECKUX METOI0B
ajroput™ k-cpeHuX, TakxKe Ha3bIBAEMbli OBICTPBIM
KJIACTEPHBIM aHAJIN30M.
2. B ornnuMe oT HepapXUIECKHX METOO0B, KOTOPbIE HE TPEOYIOT
HpeBAPUTENBHBIX NPENOI0KEHUH OTHOCUTEIBHO YHUCIIa
KJIaCTepoB, /Uit MeToza k-means HEOOXOANMO UMETh TUIIOTE3Y O
HanboJIee BEPOSITHOM KOJIMYECTBE KIaCTEPOB.
3. Aunroput™m K-cpeiHUX CTPOMT K K1acTepoB, PacloNOoKEHHBIX Ha
BO3MOKHO OOJIBIIHMX PACCTOSIHUSAX APYT OT Apyra.
4. Bn16op uncina k MoxeT 0a3upoBaThCS Ha Pe3ylbTaTax
HPEeILIECTBYIOINX UCCIIENOBAHNH, TEOPETHUECKUX
COOOpaXEHUSIX MM UHTYHLIUH.
5. Anroput™ k-cpeHUX CTpOUT K KIIaCTEpOB, PACIIONOKEHHBIX KaK
MOXHO OJIFDKE JPYT K APYTY.
23 Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi TIK-6
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
Nno3UYUI0 8 NPAGOM cmonbye.
1. G-means - nomynspHbIHA A. c aBTOMAaTHYECKHM BbIOOPOM
ITOPUTM KJIACTEPU3ALIUH YHCIIA KJIACTEPOB.
2. K-means - HOMYJISIPHBINA B. HE00X0IMMO UMETH THIIOTE3Y
aJITOPUTM KJIaCTEPU3ALUU 0 HauboJee BEPOSTHOM
KOJIMYECTBE KJIACTEPOB.
24 Ipouumaiime mexcm u ycmanosume nociedosamenvrocms. 3anuwume | I1IK-6

COOmMEemMcmaYIouyio Nocied08amenbHOCMy OYK6 Cesd Hanpaso.
B rexnonoruu Bining nponenypa Classing onpenenser, kak 6yzner
Hpe/CTaBIIeHa IePEMEHHAs ¢ TOYKU 3PCHHUS €€ YHUKAIBLHBIX 3HAUCHHUIA.
IIpouemypa COCTOUT U3 IBYX ILIATOB:

A. dopmuposanue Fine Classing,

B. dopmuposanne Coarse Classing.




25 Tpouumaiime mexcm u 3anuwiume pazeepHymuiti 000CHOBAHHbIIL TIK-6
omeenm.
«Mogenb» B Python — 310 00BeKT Ki1acca, KOTOPBI HMeeT. ...

IIpumeuanue:

Cucrema OIleHHBAaHNUS TECTOBBIX 3a[aHHUH:

1 tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEIOOPOM OJJHOTO BEPHOTO OTBETA U3 YETBIPEX MPEATOKESHHBIX U
000CHOBaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIIM MPABUIBHO yKa3aHa Hudpa ¥ IPUBEACHbl KOHKPETHbIE
apTyMEHTHI, HCIIOJIb3yeMble IPU BIOOpe oTBeTa. IToNHOE COBMaieHHe C BEPHBIM OTBETOM OlleHHBaeTcs 1 6aiom,
HEBEPHBIIf OTBET MM €ro oTcyTcTBHE — 0 6auioB.

2 tum) 3a1aHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHX BAPHAHTOB OTBETA W3 IPEI0KEHHBIX H
pa3BepHYTHIM 00OCHOBAaHHEM BBIOOPA CUNTAETCS BEPHBIM, €CIIM NPABMUIIBHO YKa3aHbI (B! U IIPHBEICHBI
KOHKPETHBIE apryMEHTBI, HCTIOJIb3yeMble IIPH BEIOOpE 0TBETOB. [10IHOE COBMaieHIE C BEPHBIM OTBETOM
oneHuBaercst 1 6auoM, eciu JOMyLIeHb! OIMOKK UK OTBET OTCYTCTBYeT — 0 Gauios.

3 tum) 3a1aHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE COOTBETCTBHS CUMTACTCS BEPHBIM, €CJIH YCTAaHOBIICHBI BCE
COOTBETCTBHS (IO3UIMU U3 OAHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIMSAMY JApyroro cronbua). [TonHoe
COBIIaJICHHE C BEPHBIM OTBETOM OIleHHBaeTCs | GalIoM, HEBEPHBIIl OTBET HIIM €ro oTcyTcTBHE — 0 6aioB.

4 Tum) 3a1aHne 3aKPHITOTO THIIA HAa YCTAHOBJICHUE NOCIIEI0BATEIBHOCTH CUUTACTCS BEPHBIM, €CIIU IIPABUIBHO
yKa3aHa BCs Mociea0oBaTeabHOCTh mudp. [loaHoe coBmageHne ¢ BEpHbIM OTBETOM OLieHHBaeTcs 1 6amiom, eciiu
JIOIYIIEHBI OIIHOKM UIIH OTBET OTCYTCTBYET — 0 GauIoB.

S tum) 3aiaHue OTKPBITOTO TUIIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIH OTBET COBIAACT C ITAJIOHHBIM
0 COZIeprKaHuUIO U MonHOTe. [IpaBUiIbHbIHM OTBET 3a 3aJaHKe OLleHUBaeTCs B 3 Oaia, eciy IOMyIeHa OJjHa ounoKa
\ HETOYHOCTS \ OTBET MPABHJIbHBII, HO HE MOJHBIHN - | 6amt, ecnu gomyuieHo Gonee 1 omubku \ oTBET
HENPaBUIbHBIH \ 0TBET OTCYTCTBYET — 0 6aJIOB.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMUCUUIUIMHE OOYYarOLIMXCS 3a04HOI (OpMBI
00yueHus, IpeICTaBlIeHbl B Tabauue 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT

He npeaycmotpeno

10.4. Metonuueckue  MaTepHalbl,  ONpENE/SIONIMEe  NPOLEIyphl  OLIEHHUBAHUS
HMHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHUPOBAHHMS KOMICTCHIHMI, colepKarcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX THOPSIOK M IHPOLERypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTalluy 00yJaromuxcst
T'YAIL

11. MeTtonuueckue YKa3zaHus [Jist 06y‘IaIOHII/IXC$I 110 OCBOCHHUIO JUCIIUITIIMHBL

11.1. Meroauueckue yka3zaHHs Ml OOy4aroOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAuYECHHE JIEKIMOHHOIO MaTepuaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riy0oOKoe M SICHOE M3JIOKeHHe ydeOHoro marepuana. HaszHaueHne COBPEMEHHOHM JEKIMU B
paMKax JAMCUHMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(OPMALMIO IO TEME, a B OCBOCHHHU
(GyHIaMEHTANbHBIX NPOOJEeM AMCLUMIUIMHBL, METOJOB HAy4YHOrO IO3HAHMS, HOBEHIIMX
JIOCTHXXECHUH HaydHOW MbIciu. B yueOHOM mpomecce JEKIUs BBINOIHACT METOMOJIOTMYECKYIO,
OpTaHM3AIMOHHYI0 U MHPOPMAIMOHHYIO (YHKIMH. JIEeKIus pacKkpbIBaeT MOHATHIHBIA ammapaT
KOHKpPETHOI1 007acTH 3HaHus, €€ mpoOsieMbl, JaeT LEeNbHOE MPEJICTaBICHHE O AMCLMIUIMHE,
TTOKA3bIBAET B3aUMOCBSI3b C IPYTMMHU TUCIUILIMHAMH.

IInanupyemble pe3yabTaThl IPU OCBOSHUU 00YJaONIMMICS JICKIIMOHHOTO MaTepHaa;

— TIOJTyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHB
KOTOPBIX OTIPE/IeNseTCs LIeJIeBO YCTAaHOBKOM K KaX /10 KOHKPETHOI TeMe;

— IIOJy4Y€HHE OINbITAa TBOPUECKOH PabOTHI COBMECTHO C MPENO/aBaTeNleM;

— pasBuTHE NPO(ECCHOHANBHO-IENOBBIX  KAa4yecTB, JIIOOBM K  HpeIMeTry |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILIIICHHSI.

— IOsBJIEHHE HEOOXOIMMOro HHTepeca, HEOOXOANMOro Il CaMOCTOSITEIILHOM PadoThI;

— TMONyYeHHE 3HAHWH O COBPEMEHHOM YPOBHE PAa3BUTHS HAyKH M TEXHUKH H O
MPOTHO3€ UX Pa3BHUTHs Ha OJDKAMIINE TOIBI;

— HAay4MTBCS METOAMYECKH 00pabarhiBaTh MaTepuan (BBIACIATH IJIABHBIC MBICTH U
MOJIOXKEHHS, TNPHUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATH HUX B  Pa3IHYHBIX
(hopMyITHpPOBKaX);

—  IOJy4eHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMbIX TEPMUHOB U HOHSTHIA.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCS JAEMOHCTpauMeil cnaiiioB U
HCIMOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IIpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COGEHHOCTSIX IPHUMEHEHHUSI OT/ACIBHBIX TEMATHK MO JUCLHUILINHE.

CrpyKTypa npeaocraBiaeH s JSKIIMOHHOTO MaTepuaa:

— BcerynuTensHas 4acTh ONpeesieT Ha3BaHUE TEMBI, IUTaH U LIEJTb JICKIHH;

— B OCHOBHOIl 4YacTH peanu3yeTcsi COACpP)KAHHE TEMBI, BCE IJIABHBIC Y3JOBBIC BOIPOCHI,
paccMaTpuBalOTCS TPUEMbl M TEXHOJOTHM TEKYIIeH TeMbl C IPHUMEHCHHEM CPEACTB
BI3yanm3auuy. Kaxzaeli BOIpPOC 3aKaHYWBACTCS KPATKUMH BBIBOJAMH, JIOTHYECKH
MOJIBOUILLIMMH CTY/ICHTOB K CIIEIYIOLIEMY BOIIPOCY JICKIIHH;

— 3axrouuTeNbHas 4acTb 0000IIaeT B KpPaTKuX (OPMYIHPOBKAX OCHOBHBIC HCH JICKIHH,
JIOTMYECKH 3aBeplIasi ee KaK [eJOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauueckue yka3aHus Ul OOYydYaroIMXCsl 110 BBIIOJHEHHIO J1aGOpPaTOPHBIX
pabot

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUiiCs JODKEH yriyOuTh u
3aKpPEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKU, OBJIAJIETH COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUM C KBaIM(HUKALMOHHOW XapaKTepUCTUKOH obydaromierocs.
Beinonnenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPAKTHYECKOH, pacyeTHO-
QHAJIMTHYCCKOH YacTeH U KOHTPOJIbHBIX MEPONPHUATHIL.

BeinoniHeHne 1a00paTOpHBIX PabOT 00y4AIOUIMMCS SBJISETCS HEOTHEMJIEMOW 4YacThIO
H3YYCHHUS JUCHUIUIMHBI, ONpEIENIieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
obecreYnBalOMUM PEIICHHE CISTYIONNX OCHOBHBIX 3a/[a4 00y4aroI[erocs:

— npuoOpeTeHHe HaBBIKOB MCCIEJOBAHHMS IIPOLIECCOB, SBIEHHH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM AUCLUIUINHBI;

— 3aKpCIUICHHE, PA3BUTHC M JETANIM3AlUs TCOPETUYCCKUX 3HAHWM, MONYYCHHBIX Ha
JEKIHAX;

— IOJIy4eHHEe HOBOW MH()OPMAIUH 110 HU3y4aeMOH JUCIHUILINHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboTel ¢ 1abOpaTOpHBIM
o0opyoBaHieM 1 IpUOOpPaMHu.

3aganue u TpeOOBaHUS K NPOBEJCHUIO J1a00paTOPHBIX padboT
3agaHue Ha Ja0OpaTOpHYH padOTy BBIKIAIBIBACTCS B JIMYHBI KaOMHET CTYJCHTA.

OO0s13aTenbHBIMA ~ MEPOIPHUATHAMH  SIBISIOTCSA:  YCTAHOBKA  YKa3aHHOTO  HPOrPaMMHOTO
obecrieueH s, 3HAKOMCTBO CO CIIPaBOYHBIMH MaTepuanaMmu. JlabopaTopHasi paboTa BBIITOIHIETCS
Ha KOMIIBIOTEPaX B ayAUTOPUSIX Kadeaphl HIM Ha JIMYHBIX HOYyTOYKaX.

Crpykrypa u hopma oTdera 0 J1a60paTOpHOI padoTe

Otyer 0 BBINOJHEHNUH J1AGOPATOPHON paboOThl AOJDKEH BKIIOYATH CIAEAYIOIINE TTO3HIHH:
MMOCTaHOBKY 3a/1au¥, OMHCAHUE HCCICAYeMON MNpEeIMETHO 00JacTH, IOLIaroBOe ONHCAHUE
TEXHOJIOTHH BBIMOJIHEHHS ¢ HEOOXOJMMBIMH KOMMEHTApHsAMH K pa3paboOTaHHOMY CIIEHAPHIO
00pabOTKU IAHHBIX, PE3YJIbTAThI H BHIBOJIBI.

TpeboBanus k ohopMIICHUIO OTYETA O Ja00paTOpHOH paboTe
W3noxenne tekcra M oQopmieHHE pabOTHI CIIEAyeT BBINOJNHATH B COOTBETCTBUH C
TpeOoBaHUAMH, TIpeacTaBieHHbIMU Ha caiite ['Y AT https://guap.ru/regdocs/docs/uch




11.3. Meroauueckue yka3aHust [Jisi 00Y4aroIIuXCsl MO MPOXOKACHHIO CAMOCTOS TEIBHOM
paboTsl

B xo/ie BBIMOJHEHUS CAaMOCTOATEIBHON pabOThl, 00Yy4YarOIIUiics BBINOIHICT PaboTy IO
3a[JaHUI0 U TP METOAMYECKOM PYKOBOJCTBE MperojaBarelisi, HO 0e3 ero HemoCpeACTBEHHOrO
y4acTusl.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHOW paboThl, y obydaromierocs (GpopMupyercs
esecoodpasHoe MIaHUpOBaHHe paboyero BpeMeHH, KOTOPOE MO3BOJISET UM PAa3BUBATh YMEHHS
M HaBBIKA B YCBOCHHHM M CHUCTEMATH3aLMU IPHOOpETAEMbIX 3HAHUI, 00ECIICUMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOY4YCHHMs, IOMOraeT IOJYYHUTh HABBIKM IOBBIILICHUS
podecCHOHANIBHOTO YPOBHSI.

MeTonuueCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — padory
00y4aOINXCASBIISIOTCS !

—  y4eOHO-METOANYECKUil MaTepual Mo JUCLMILIHHE.

11.4. Meroauueckue yKa3aHusi A OOYYarOIIUXCS 0 MHPOXOXKICHUIO TEKYIEero
KOHTPOJISL YCTIEBaEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTU IPEeIyCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUH
00y4aromuXcs, OCYHIECTBISIEMOr0 B TEUCHHUE CEMECTPA C IIEIBI0 OICHUBAHUS XOJa OCBOCHUS
JICLUITIMHBL.

Y4YUTHIBAIOTCS TIOCEIEHUS JIEKIMH, J1abopaTopHBIX pabor. OT4eTs! M NPaKTUYECKHE
pe3yJIbTaThl BBIOJIHEHHS BCEX JIAOOPATOPHBIX pabOT JAOKHBI OBITH 3ALLUILECHBI.

11.5. Meroanueckue ykasaHus [Uisi OOYYaIOIIMXCsl [0 HPOXOXKICHHIO MPOMEKYTOUHON
aTTeCTall|H.

IMpomexyrouHast ~ arrectauuss  OOy4YalOIIMXCsS  MPEAYCMaTPUBAECT  OLICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3yJbTaTOB 00ydeHHs No auciuiuinHe. OHa BKIIOYACT B
cebst:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYalOIIMMCS B Ipolecce
W3YYCHHUS] BCEH IMCIMIUIMHBI MM €€ YaCTH, HABBIKOB CaMOCTOSITEIbHONW paboThl, CIOCOOHOCTH
OPUMEHATh MX ISl PEIICHHs MPAKTHYECKHX 3a/ad. DK3aMeH, KaK MPaBHIIO, MPOBOAUTCS B
MepHoJ JK3aMEHAI[MOHHOM CECCHMM M 3aBEepIIAeTCs] aTTECTALMOHHON OLICHKOH «OTINYHON,
«XOPOILIOY», YIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEILHON.

JlucT BHECEHHs U3MEHEHUH B paO0dyt0 IPOrpaMMy AUCLUIIINHbI

Jlata BHECEeHUS
M3MEHCHHUH 1
JIOTIOJIHEHUH.

Tloanuck BHECIIETO
HM3MEHEHHS

ConeprxaHnue U3MEHEHUH U IONOIHEHUH

Jlata u Ne

IPOTOKOJIA
3aceaHus
Kadeapst

Ioxnuce
3aB.
kadeapoii




