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AHHOTaIHSA

Juciumnvaa «bonbline JaHHBIC» BXOIHWT B 00pPa30BaTENbHYIO IPOrpaMMy BBICIIETO
obpa3oBaHusi — IporpaMMy OakangaBpuaTa IO HAaIpPaBIEHUIO IMOATOTOBKM/ CHELHUATbHOCTH
09.03.02 «MHpopmMamoHHbIE CHCTEMBI M TEXHOJIOIMW» HampaBieHHOCTH «MHpopMalnoHHbIE
TEXHOJIOTUM B Au3aiiHey». JlucuumiHa peanusyercs: kagenpoii «Ned2y.

JlucuumivHa 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-5 «CnocobeH NpOBOIUTh aHAIMTHYECKOE HCCIICAOBAHHUE C MPUMEHEHHEM
TEXHOJOTUH OOJBIINX JAHHBIX, 0a3UPYIOIIUMXCA B TOM YHCIE Ha METOJaX MCKYyCCTBEHHOTO
MHTEJUIEKTa»

CognepxaHue AUCLUMIUIMHBI OXBaTbIBA€T KPYr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMU
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) paccCMaTpPUBAIOTCS KaK TEXHOJIOTHS MOATOTOBKU
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 HAaBBIKH aHAIN3a, MOACIMPOBAHMSA, MPOTOTHIMPOBAHHS
nHpopMannoHHEIX TponeccoB u cucteM (IIK-1, TIIK-5). PaccmarpuBarorcss mHpHMeps
MCTOYHHMKOB, OPOXKIAIONIUX OONBIIME AaHHBIE: KIMEHTCKUE TPAH3aKIMU PO3HUYHBIX TOPTOBBIX
cereil, MOOMIIbHBIE YCTpPOMCTBA, OaHKOBCKME JaHHble. MccnenyloTcss METOAbl U alropHTMBbI
pelleHnsT OCHOBHBIX 3ajaya aHajiM3a OOJIBIIMX JAaHHBIX: Kiaccudukaunus, 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.

[lpenogaBanne IUCHMIUIMHBI IpeLycMaTpHUBaeT ciexyroumue (OpMbl OpraHU3aLHUU
yueOHOro mpoliecca: JIEKIHH, J1abopaTopHble paboThl, CAMOCTOsITeNIbHASI paboTa 00y4aroLIerocs.
IIporpamMmoii AMCLUIIMHBI OPELYCMOTPEHBI CIAESAYIOUINE BUABI KOHTPOJS: TEKYIIHHA KOHTPOIb
yCHEeBAaeMOCTH, IPOMEXKYTOUHAs aTTeCTalus B popMe IK3aMeHa.

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
KOMIETCHIIUHI KOMIICTCHIIMU JIOCTH)KSHUSI KOMIICTCHLIH
VK-2 Cnocoben
OMpeseIsTh KPyr
3a7ad B paMKax
MOCTABJICHHOM 1IEJTU
u BbiGupars, YK-2.V.1 ymeTb IpOBOANTH aHAIH3
VHUBepcaIbHbIC OnTnMg JIbHPIC MOCTABJICHHOI 11eU U pOPMYITUPOBAThH
KOMIIETEHLIUH CHIOCObBI X 3a71a4u, KOTOPbIE HEOOXOAUMO PEIIUTh IS
pe]LHeHm’ HMCXOLL U3 €€ JIOCTHIKEHHUS
JIEUCTBYIOIIUX
[PaBOBBIX HOPM,
HUMEIOLIHXCS
pecypcoB U
OTrpaHUYeHUN
OIIK-1 Cnocoben
MPUMEHSATD
€CTECTBEHHOHAYUYHbIC
1 00LICHHKEHEPHBIE
SHAHH, METOIbI OIIK-1.B.1 nMeTh HaBBIKH TEOPETUUECKOTO
MaTeMaTH4ecKoro
O6enpodeccruoHanbHbIe AHANI3A 1 Y 9KCIIEPUMEHTAIBHOTO MCCIIEA0BAHUS
KOMIIETCHIIMU 00BEKTOB MPOQECCHOHATBHON
MO/ICTTUPOBAHUS,
JeATeIbHOCTH
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIIEI0BaHUS B
npodeccHOHaTbHON
JIeITeNIbHOCTH
OIIK-2 Cnocoben OIIK-2.3.1 3HaTh NPUHIHITBI PAOOTHI
[OHUMATh IPUHIHUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX
paboThI TEXHOJIOTUH M NPOTPaMMHBIX CPEICTB, B
COBPEMEHHBIX TOM YMCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
UH(OPMALMOHHBIX MIPHU PeLICHUH 3324 IPOPECCHOHATBHOM
OouienpodeccroHaNbHbIE | TEXHOIOTHH 1 JeSITeNbHOCTH
KOMIIETCHIIMH IIPOTPAMMHBIX OIIK-2.VY.1 ymeTb 1€MOHCTPUPOBATh
CpPEJ/ICTB, B TOM YHCIIE | IOHUMaHUE IPHHIIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO MH()OPMALMOHHBIX TEXHOJIOTHH U
MPOU3BOACTBA, U MPOTPaMMHBIX CPEJCTB, B TOM YHCIIC
UCIIOJIB30BaTh MX IPH | OTEYECTBEHHOT'O IPOM3BOJCTBA, U
peLIeHHH 3a1a4 UCIIONB30BATh UX IPU PELICHUH 3a/1a4




podecCHOHaNbHON | MpodecCHOHATBHON NesITENbHOCTH
JIEATENEHOCTH 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

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHCTBO

1 QYHKIIMOHUPOBAHHE HH(OPMALOHHBIX
CHCTEM; CETEBBIE IPOTOKOJIBI; OCHOBBI

0 CO3/IaHHI0

Ipodeccuonanpusle R — COBPEMEHHBIX ONEPallMOHHBIX CUCTEM;

KOMIIETEHIIUH OCHOBBI COBPEMEHHBIX CHCTEM yIPABICHHS

TIK-1 Cnocoben
BBITIOJIHATH PaOOTHI

COIIPOBOXKICHUIO
6a3amMu TaHHBIX; METObI H HHCTPYMEHTBHI
MHPOPMALIMOHHBIX
Juist cOOpa M OpraHU3aluK XpaHESHUS
cucTeM

OONBIINX JaHHBIX

— «BbluncauTeNnbHAS MATEMATUKA.

3HaHUs, NOJIyYeHHBIE IIPU H3YYEHHM MaTepHana JaHHON IUCUMIUIMHBI, MMEIOT Kak
CaMOCTOATENBHOE 3HAUEHHE, TAK U MOT'YT HCIIOIB30BATHCA IPU U3YYCHUH JPYTUX AUCLMIIINH:

— «MeTo/1bl HCKYCCTBEHHOT'O MHTEILIEKTa,

— «Pa3paboTka 1 aHanu3 TpeOOBAHUID».

3. OOBeM U TPYJOEMKOCTb AUCIUILINHBI
Jlanubpie 00 o0ieM o0beMe IHUCLMIUIMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BHIOB YyueOHOM
paboThI MO TUCLUIIMHE (M pachpeeieHHe 3TON TPY0EMKOCTH 10 CEMECTPaM) MPEACTABIICHBI B
Tabmuue 2.

Tabnuua 2 — O0beM U TPYI0EMKOCTh AMCILHUIUINHBI

TIK-5.3.1 3HaTh TeopeTHueckue u
MIPUKIIaJHbIE OCHOBBI aHAIH3a OOJBIINX
JIaHHBIX; THUIIBI aHAJIK3a OOJIBIINX JAHHBIX,
BH/Ib aHAJTUTHKH

[1K-5.3.2 3HaTh METO/BI HHTEPIPETALINN U
BU3YaJIM3aI[UH OOJIBIINX JAHHBIX
T1K-5.3.3 3HaTh METOBI
WHTEJUICKTYaJIbHOTO aHAJIN3a JaHHBIX
TIK-5.Y.1 ymeTs NpoBOANTH aHATIH3
OOJBIINX JAHHBIX; OCYILIECTBIISAT

TIK-5 Cniocoben
HMHTETPAIUIO U Peodpa30oBaHue JaHHBIX B

HPOBOJMTH
x07ie paboT 1o aHanu3y OOJBIINX JAHHBIX,
aHATUTHYECKOE
B TOM YHCJIC C IPUMEHEHHUEM METOJIOB
HCCIIEI0BAHUE C
HCKYCCTBEHHOI'O HHTEIUICKTa
PUMEHEHHEM
N TIK-5.Y.2 ymeTh NpOU3BOAUTH OUUCTKY
TIpodeccronasnbHbie TEXHOJIOTUi
JIAHHBIX 711 IPOBEICHHS aHAJIMTHIECKUX
KOMIICTCHIIHH OOJIBIINX JAHHBIX,

pabot
TIK-5.Y.3 ymeTs pemiats 3a1a4u
KIaccu(pUKaIHK, KIaCTepPU3aLiH,

0a3UPYIONIMXCS B
TOM YHCIIE HA

MeTozax
perpeccuu, pOrHo3uPOBAHUS, CHUXKEHUS
HCKYCCTBEHHOT'O
Pa3MEpHOCTH U PAH)KUPOBAHUS JAHHBIX
UHTEJUIEKTa

T1K-5.B.1 Bi1ajieTs HaBBIKAMH HOATOTOBKH
OTYeTa MO Pe3yNbTaTaM aHAIUTHYECKUX
paboT ¢ UCIIOIb30BaHNEM TEXHOJIOTHI
OOJIBIINX JaHHBIX

T1K-5.B.2 Bnazgets npueMaMu pa3paboTKu 1
OIICHKH MOJIEIH OOJIBIINX JaHHBIX
T1K-5.B.3 Bi1ajieTh OIBITOM HCIIOJIb30BaHMS
aHaM3a OONIBIINX JAHHBIX, B TOM YHUCIIE C
NPUMEHEHUEM METOJI0B UCKYCCTBEHHOTO
HMHTEJUICKTA

TpynoemMkocTh o
Bupn yueGHoii paGoThI Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyeckoii n0020moeKu 13 13
Ayoumopnuie 3auamus, BCEro 4ac. 51 51
B TOM 4YHCJIE!

nekiwmu (JI), (vac) 17 17

npaktuueckue/cemunapckue 3anstus  (I13),

(gac)

naboparopusie pabotsl (JIP), (1ac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (1ac)

JK3aMeH, (4ac) 36 36
Camocmoamenvhas paboma, Bcero (4ac) 57 57
Buo npomescymounoii ammecmayuu: 3a4ert,
mudd. 3auer, sk3amen (3auer, dudd. 3auy, OK3. OK3.
DK3.¥¥)

P
TIpuMmeuanue:  kaHannaTCKHii Sk3aMeH

4. CopeprkaHue TUCILMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JieiaM U BHIaM 3aHITHH.
Pazzenbl, TeMbl AMCUMIUTHHBI U UX TPYIOSMKOCTh MPUBEACHBI B TaOnuIe 3.

Ta6m/1ua 3— Pa3[[€JII>I, TEMbI JUCHUIIJINHBI, UX TPYAOCMKOCTh

Jlexun

Pa3nenbl, TeMbl JUCLUIIIUHBI
1 > Aucu) (uac)

I3 JIP KIT CpPC
(C3) ‘ (gac) ‘ (gac) (uac)

Cemectp 6

Pa3zpen 1. Beenenue B OU3HEC-aHANTUTHKY U OOJIbIINE
JTaHHbBIE

Tema 1.1. ba3zoBast TepMUHOJIOT S IUCLIUTIIIMHBIL.
TeXHOJIOrMH aHATMTHKH JaHHBIX

Tema 1.2. MeTozbl OUMCTKH, TPEROOPAOOTKH 1
TpaHcdopmanu

2. Mecto aucuuminHsl B cTpykType OIT
JucuuninHa MoxeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00Y4arOMIUMUCS
NPH U3YYEHUHU CIEYIOIINX TUCHUIUIHH!
— «Teopus BeposTHOCTEH»,
— «OCHOBBI IPOrPaMMHPOBAHHUS»,

Pasnen 2. AnaymuTrka faHHBIX low-code

Tema 2.1. Buzyanuzanus qaHHbIX. AHaJIUTHYECKAS
OTYETHOCTB

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIUTHKE
JIaHHBIX

Tema 2.3 ®opmupoBaHue 1 0TOOP MPU3HAKOB




Paszpen 3. IIpukiiagHble 3a/1a44 QHATUTHKH OONBIIMX
naHHBIX. BBenenue B anroputmel Data Mining
Tema 3.1 AccounatuBHbIE MpaBuIa

4.3. Tlpaktudeckue (CeMHHAPCKUE) 3aHITUS
TeMbl IPaKTUYESCKUX 3aHATHH U X TPYIOSMKOCTb IIPUBEJICHBI B TA0IHMIIE 5.

Ta6m/1ua 5— HpaKTI/I‘ICCKI/IC 3aHATUS U UX TPYAOEMKOCTh

Tema 3.2 Knacrepuzarus 8 16 27

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

Hroro B cemecTpe: 17 34 57
Hroro 17 0 34 0 57

N3 Hux Ne
Ne | Tewmsl npaktuueckux | ®opmel mpakTudyeckux | TpymoeMKOCTb, |NpakTHYECKOH |pasaena
n/n 3aHSITHN 3aHIATHI (gac) TIOJITOTOBKH, | TUCIIUAIT

(gac) JIUHBI

IlpakTuueckas MOATOTOBKA 3aKIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHHU
0o0yualolUMUCS ~ ONpPENENCHHbIX  TPYAOBBIX  (yHKIMH,  CBA3aHHBIX ¢  Oynyuei
npodeccHoHaNbHOI AeSATENIBHOCTBIO.

4.2. Cogep:xaHue pa3qeyoB U TeM JICKLIUOHHBIX 3aHITUH.
CopneprkaHue pa3eioB U TeM JICKIMOHHbIX 3aHATHI PUBEACHO B TabuIe 4.

Tabnuua 4 — ConeprxaHue pa3esioB ¥ TEM JICKI[HOHHOTO IIMKJIa

YueOHBIM IIAHOM HE IPESYCMOTPEHO

Bcero | \ |

4.4. JlaGopaTopHbIe 3aHATH
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh PUBEICHBI B Ta0IHILIE 6.

Tabmuna 6 — JlJabopaTopHbIE 3aHATHS U UX TPYJOEMKOCTb

HOMep paszaeiia HazBanue u COoZCpKaHuEC pa3aeioB U TEM JICKIIMOHHBIX 3aHATHI

1 Pasnen 1. Beenenue B OM3HEC-aHANUTHKY U OOJIBIINE IAHHBIC

Tema 1.1. TexHONTOTHH aHATUTHKU JAHHBIX

Amnaimu3 naHebIX. Texnonoruu OusHec-aHaMMTHKY. [IpukiaaHbie
3aia4yu OU3Hec-aHAMUTHKH. AHamuTHYecKue mwiaThopmsl. Coop u
HHTerpalys JaHHbIX. KOMIIOHEHTBI KOPIIOpaTUBHON HH()OPMALIMOHHON
(abpuku. [IpeoOpazoBaHue TaHHBIX.

Tema 1.2. MeTozibl OUHCTKH, TPEROOPAOOTKH U TPaHCHOPMALIMI
OO6uIre CBeIeHUs 0 METOIaX OYMCTKH JaHHbIX. OLeHKa KauecTBa
naHHbIX. uibTpanus gaHHbeX. O6paboTka 1y0JIMKATOB 1
npoTuBopeunii. OOHapy)KEHHE U HCKIIOYEHUE aHOMAJIBHBIX 3HAUCHHH.
BoccTanoBieHne NponyeHHbIX 3HaUeHNU.

TToAroToBKa AaHHBIX B aHATUTHYECKUX cucTeMax. TpaHcdopmaius
JIAaHHBIX B aHAIUTHYECKHUX cucTeMax. KoMoHeHTh! «[ pyImnupoBKay,
«[lata u Bpemsi», «KBaHnToBanue, «Ckonb3suiee okHO», «Kpocc-
TabauIay.

2 Pasgen 2. Ananutuka JaHHbIX low-code

Tema 2.1. Busyanusanuus JaHHbIX. AHAJIUTHYECKAst OTYETHOCTh

Llemu u 3anaun Bu3yanu3anuy. Metozs! Buyanu3sanuu. Busyamusatop
Craructuka. Busyanu3zatops! obuiero HazHadeHust. TaOnupl.
I'paduku. luarpammel. ['mcrorpammel. Busyanuzatop OLAP-ky6.
AHaTUTHYECKHE OTYETHL.

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIMTUKE JAHHBIX
HMHTepnperaTopsl HCHOMHIAEMOT0 KOJIa B BU3YalIbHOM cpefie
aHanuTH4yeckoii miatdopmsl. budnuoreka Python Kits,
aBTOMATH3UPYIOLIAsi PyTUHHbIE OIEPAIMH ¢ HaOOpaMU JaHHBIX.

Tema 2.3 ®opmupoBaHue 1 0TOOP NPU3HAKOB

BuHHUHT  JgaHHBIX  (ONTUMAaJbHOE  KBAHTOBAHHUE). Ouenka
TIPEACKA3aTeIbHOM CHIIBI OT/CTBHON NMEPEMEHHONM Ha BBIXOJHOE TIOJE.
bopsba ¢ mporyckamu, BIOpOCAaMH M OKCTPEMaIbHBIMU 3HAUCHHSMH.
Coxpaienre pa3Hoo0pasysl YHUKaIbHbIX 3HAYCHHIl B HEPEMEHHO.

3 Paznen 3. [Ipukiaansle 3a1a4y aHATUTUKH OONBIINX JaHHbIX.
Bsenenue B anroputMsl Data Mining

Tema 3.1. AnropuT™ Hovcka acCOLMATUBHBIX ITPAaBUIL.

Tema 3.2. Knactepusanus IaHHbBIX.

Tema 3.3. Knaccudukanus.

Tema 3.4. Perpeccus.

W3 Hux Ne
Ne HanmMenoBaHue 1a00paTOPHBIX padoT TpynoemkocT, | mpakTiieckoif | pasiera
n/n (dac) MOJATOTOBKH, | AUCITUII
(gac) JIUHBI
Cemectp 6

1 | OcuoBsl pabots! B Loginom. CueHapuu. 4 1
DKCHopT ¥ UMINOPT AaHHBIX. HacTpoiika
noproB. Komnonents! Kanskynsarop, ®unstp
ctpok, Copruposka, ['pynnupoBka.

2 | Busyanm3sanus TaHHBIX. AHQUIUTHYECKast 4 2
OTYETHOCTb.

3 | Data Mining: AcconuaTUBHBIC IPaBUIIA. 4 3
I'enepauus npaBu1, HHTEPNIpPETALUS,
BU3yaM3alusl pe3y/IbTaToB

4 | MHTepnpeTaTopsl UCIIOIHAEMOI0 KOJA. 4 5 2
[MoctpoeHue u 0T60p NPU3HAKOB

5 | Data Mining: Knactepusanus. [Ipakruaeckue 4 1 3
3agaun: 1. CerMeHTalust BBICIINX Y4€OHBIX
3aBeneHNi; 2. CerMeHTanys MeIUIITHCKUX
YUpeKIeHUi

6 | Data Mining: Knaccuduxkarus. 4 1 3
[paktrueckas 3amaya knaccudukaimn: ABC
n XYZ kpocc-aHanm3

7 | Data Mining: Perpeccus. IIpakTuueckas 4 1 3
3anaya - [IporuozupoBanue nponaku o0beKTa
HEJBHKUMOCTH Ha OCHOBE JIOTHCTUYECKON
perpeccuu

8 | OnTumanbHOE KBAaHTOBAaHUE ¥ OMHHUHT 4 2
JIAHHBIX

9 | Ucnonb3oBanue nomynsipusix ML-moneneit 2 5 3

Bceero 34 13

4.5. KypcoBoe npoeKTHpoBaHuUe/ BHIIOIHEHHE KYPCOBOU pabOThI
V4eOHBIM IIIAHOM HE IPEeyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aroIuXCs
Bubl caMocTosITeNnbHOM paboThl U €e TPYA0EMKOCTh ITPUBE/CHBI B Tadnuue 7.

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

Buz camocTosiTenbHOM paboThI Beero, | Cemecp 6,
qac qac
1 2 3
M3ydenue TeopeTHIecKoro MaTepuana
20 20
nuctuoiaael (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
IToaroToBka K TeKyleMy KOHTPOIIO 17 17
ycneBaemoctH (TKY)
Jomamnee 3amanue (/13)
KontponbHbie pabotsl 3a0unnkos (KP3)
IToaroroBka K MpOMEXYTOYHOM 20 20
atrecraiyu (I[1A)
Bcero: 57 57

5. IlepeueHb yueOHO-METOANUECKOTO OOECIEUEHUS
IUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O TUCIUILIHHE (MOIYIIIO)
Y4ebHo-MeToqMYeCKUEe MaTepHabl Ui CaMOCTOSTEIbHONW PabOThl O0YYarOLIMXCs yKa3aHbl B
mi. 7-11.

6. IlepeyeHb MMeYaTHBIX U IEKTPOHHBIX YUCOHBIX U3AaHHUI
[NepeueHpb nevaTHBIX U MEKTPOHHBIX YYEOHBIX M3JaHHU MPUBE/CH B Tabnuue 8.
Tabnuua 8— [lepeueHp nevaTHBIX U 3JICKTPOHHBIX Y4EOHBIX H3aHUI

product/2051477

1 00paboTKa 6ONBIINX 00BEMOB
HAaY4YHBIX JAaHHBIX : y4eOHOe nocobdue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UTHOPA-M,
2024. — 207 c. — (Beiciiee
obpazoBanue). — 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/
roduct/1027845

Jleckoser, 10. Ananu3 60NbIIMX
HabopoB naunbix / FOpe Jleckoser,
Amnanp Papkapaman, xeddpu 1.
VibMaH ; nep. ¢ anrt. A.A.CIMHKHHA. -
Mocksa : IMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Tekcr :
9NeKTpoHHbIH. - URL:
https://znanium.com/catalog/product/10
27845 (nata obpaenus: 26.08.2023). —
Pexxum noctyna: mo moamucke.

Komyects
o
9K3EMILLIPO
BB
U ﬁ“igec Bubnnorpaduueckas ccplika 614(61(1;12(;::1(6
JIEKTPOHH
BIX
9K3EMILLIPO
B)

https://znanium.com/catalog/product/12
32190

Anep, 0. I1. Cratuctuueckoe
yIpaBlieHHe npoleccamu. «bonbinue
JaHHBIE» : ydyeOHOe mocobue / 1O. I1.
Anep, E. A. Uepnsix. - Mocksa : 13a.
Jom MUCuC, 2016. - 52 ¢. - ISBN 978-
5-87623-969-3. - TeKCT : ANEKTPOHHBIA.
- URL:
https://znanium.com/catalog/product/12
32190 (mata obpamenus: 26.08.2023). —
PexxuM nocryna: 1o HoAucKe.

519.6/.8(T'YAII)
A 66 Mojenn ¥ MeTOIbl B CUCTEMAX
TIOJICPKKH HPUHATHUS PEIICHUH :

Angponos, Cepreit AnekcaHIpOBHY. 119

ydyebHoe nocobue / C. A. AHAPOHOB ;
C.-Tletep0. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16. : U3n-Bo
I'VAIL 2008. - 176 c. : puc., Tabu. -
Bubmuorp.: c. 173 - 175 (54 nazB.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TekcT : HemocpeaCTBEHHBIN.

7. Tlepe4deHb ANIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT

Hepe‘{eHL DJICKTPOHHBIX

TEJIEeKOMMYHUKAIIMOHHONH ceTn «MHTepHeT»,

TIpuBezieH B Tabme 9.

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00OpPa30BaTEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-

00pa3zoBaTeNbHBIX pecypcoB UH(OPMALHOHHO-
HEOOXOMAMMBIX U1 OCBOCHHS JIUCIMILIHMHBI

TEJIeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»

URL anpec

HaumenoBanue

https://loginom.ru/blog/help- | Loginom Help — onnaiin-goxyMeHTaIMs IIs MOJIb30BATENEH U

online aJIMUHHCTPATOPOB

https://znanium.com/catalog/ I'puropses, A. A. Ilepenaya, xpaneHue

8. IlepeueHp HH(POPMAIOHHBIX TEXHOJIOT UM




8.1. Ilepeyenr mOpOrpaMMHOrO OOECIEYEHHs, HCIOJIB3yEeMOro IPH OCYLICCTBICHUU
00pa3oBaTeNbHOTO Tpoliecca M0 AUCIUIUINHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo odecrieueHus npescrasiieH B Tabnure 10.

Tabauna 10— ITepeueHs nporpaMMHOro obecrneueHus

Or1eHKa KOMITETEHIIN

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETSHITHA
5-OayuTbHas IIKasa PAKTEp choppy

Ne i/ HaunmenoBanue

1 Amnanutnueckas mardopma Loginom. Becrataas Bepcust i HEKOMMEPYECKOTO
ucnonb3oBanuss Community https:/loginom.ru/

8.2. Ilepedyenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,HUCTIONb3YEMbIX npu
OCYILIECTBICHUH 00Pa30BaTEILHOTO Mpoliecca 1Mo AUCHHUILINHE

[lepeuenp wnCHONB3yeMBIX HMH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabuie 11.

Tabmuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

— obyuatonuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBbIi
Marepuai;

— YBEPEHHO, JIOTHYHO, IOCJIEI0OBATENILHO U TPAMOTHO €r0 U3J1aracT;

— OMUPAsCh HA 3HAHUS OCHOBHOW M JOTIONHUTEIBHOW JIUTEPATYpBI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHUS C MPAKTHYECKON
JIeATENbHOCTHIO HAIPABIICHUS;

— yMeJI0 00OCHOBBIBAET U apPTYMEHTHPYET BBIIBUTACMbIE UM HUICH;

— JIeTaeT BHIBOBI  0000IICHUS;

— cBODOOJIHO BJIAJICET CUCTEMOI CIICIIUAIM3UPOBAHHBIX TIOHSITHIA.

«OTIIMIHO»
<«Ga4TCHO»

Ne /it HaumenoBanue

1 DHUMKIONEHs 0 OU3HEC-aHAN3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-
409674285.1589973143

— oOyyaronuiics TBEpAO YCBOWJI MPOTPAMMHBIN Marepuall, TpaMOTHO
M, N0 CyLIECTBY, HM3J1araecT ero, OMHUPAasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTYpPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBaCT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW AEATEIbHOCTHIO
HarnpaBJICHUs,

— apryMEeHTHPYET Hay4HBIC TTOJIOKCHHS;

— JIeNaeT BBIBOJIBI M 0000IICHNS,

— BJIQJICET CHCTEMOH CIIeNUaIN3UPOBAaHHBIX NOHITHH.

«XOpOLIO»
«3a4YTCHO»

2 Ob6urenoctynHble Habopsl faHHEIX Datasets https:/www kaggle.com/

9. MatepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH sl  OCYIECTBICHHS
00pa3oBaTebHOTO Ipolecca 0 AUCIUILUINHE, TPEACTaBIICH B Tadauiel2.

Ta6mmua 12 — CoctaB MaTepHaIbHO-TEXHUIECKON Oa3bl

— obyuaronuiicsi yCBOMJ TOJILKO OCHOBHOHM MpPOrpaMMHbBII Matepual,
[0 CYLIECTBY, H3JIAraet €ro, ONUpasch Ha 3HAHHS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOMYyCKAeT HeCYIIECTBEHHbIC OLIMOKH U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYIHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHWUMN
HaIpaBJICHUs;

— c11a00 apryMEHTUPYET Hay4HbIE TOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYIHMPOBAHUH BBIBOJIOB U 0000IICHNUH;

— YaCTHUYHO BJIAJICET CUCTEMOH CIICLMAIM3UPOBAHHbIX TOHSITHH.

«YIOBIICTBOPUTEIIBHOM
«3AUTCHO»

Ne HaumeHnoBanune cocraBHOMN gacTu Howmep aynuropun
/i MaTepUaIbHO-TEXHUYECKOW 0a3bl (TIpy HEOOXOAUMOCTH)

MynbsTUMenuiiHas JIEKIHOHHAS ayIuTOPHs

2 | KomnbroTepHslii kiacc

— oOyyaronuiics He YCBOMJ 3HAYMTEJBbHOH YacTH MPOrpaMMHOTO
MatepHana;

— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKM M  HETOYHOCTH  IIPU
paccMOTpeHHH MPOGIIeM B KOHKPETHOM HAaMPaBICHUH;

— HCOBITHIBACT TPYJHOCTH B MPAKTHYIECKOM NPUMCHCHHHN 3HAHMIT;

— HE MOXXET apryMEHTHPOBATh HAayYHbIC TOIOXKCHHS,;

— He GOPMYIIHPYET BHIBOJOB M 0000IICHHH.

«HCYIOBJICTBOPUTECIIbHO»
<«HE 3a4YTCHO»

10. OueHo4HBIE CpeCTBa VISl IIPOBEACHHUS IIPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OLIEHOYHBIX CPEACTBIJII MPOBEICHUS MPOMEKYTOUHOM AaTTeCTaluu
00ydJaromuxcs 10 JUCHUIUIMHE IpUBEJIeH B Taduie 13.
Tabauna 13 — CocTaB OLIEHOUHBIX CPEJCTB ISl HPOBEAECHHS IPOMEKYTOUHOM aTTecTalluu

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUS WIIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa Mpe/cTaBiieHsl B Tabuie 15.
Ta6muma 15 — Borpocs! (3aaun) st 5K3aMeHa

Bun npomexyTouHoii aTrecTanyun [IepeueHb OLICHOUHBIX CPEACTB
DK3aMeH Crucok BONpOCOB K 3K3aMEHY;
3amauu;
Tectsl.

10.2. B kauecTBC KpHUTEpPHEB OLCHKH YPOBHI C(HOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIICTCHIIMH 00y4arolUMHCs IpUMEHseTC 5-0alulbHas IIKaua OLEHKU c(HOPMUPOBAHHOCTH
KOMIICTEHIIMH, KOTOpasi mpuBeicHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIONb30BATHCS
100-6annbHass ~ mKajda  MOJXYJIBHO-DEHTHHIOBOM  CHUCTEMBI ~ YHHUBEpPCUTETa,  IpaBuia
HCIIOJb30BaHUA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurepuu oueHKU ypoBHsi cOOPMHUPOBAHHOCTH KOMIIETEHIHI

Or1eHKa KOMITCTSHLIMN

XapakrepucTtrka ch)opMUPOBAHHBIX KOMIIETEHITHIA
S-OayuTbHas IIKasa PAKTEp cpopnpy

Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMeHA Koz
HHJUKaTOopa
1 TexHomoruu OM3HEC-aHAIMTUKK U OOJIbIINE JaHHBIC YK-2.V.1
JK¥3HeHHBIH UK aHATUTHYECKUX IpoekToB Big Data. OIIK-1.B.1
WuTerpauus, noAroToBKa, OYMCTKA, aHATIHU3, HHTEPIPETALIMS.
Ocobennoctu 33124 ¢ Big Data.
3 AHauTHYeCKHE IUIAT)OPMBI OIIK-2.3.1
4 Texunonorun KDD u Data Mining OIIK-2.VY.1
5 TexHoI0rNM NOArOTOBKH AAHHBIX K aHAIH3Y OIIK-2.B.1
6 TlonroroBka qaHHbIX K aHanu3y. OCOOCHHOCTH JaHHBIX, T1IK-1.3.1
HAaKOIUICHHBIX B KOMIaHusAX. dopMann3anmys 1aHHBIX.
Merozbl cOopa JaHHBIX.
7 OT4YeTHOCTH M BU3yaIM3alys JaHHBIX B aHAJIUTHYECKUX TIK-1.V.1
wiatgopmax
8 AcconuaTtuBHble npasuia. Haznauenue. [Ipumepsr TIK-1.V.3




HCIIONIb30BaHUs. ba3oBbie MOHATHSA. MeToAbl OMCKA
ACCOIMATHUBHBIX IIPaBWI. METPUKH aCCOLMATUBHBIX ITPABUIL.
MHuTepnperanus accolMaTUBHBIX IPABHJL.

TpeboBanus k 1aHHBIM. POPMBI TIPE/ICTABIICHHS IaHHBIX.
Tune wkan. MapopmatnBHOCT naHHBIX. [IpencraBieHue
HabopoB naHHBIX. OCOOCHHOCTH OOJIBIINX TAHHBIX.

IIK-5.3.1

Bonpocsl g mpoBefieHHs TMPOMEKYTOUHOW aTTecTallud B BHJIE TECTHPOBAHUS

TIpeJiCTaBJICHBI B Tabmune 18.

Tabnuua 18 — [IpuMepHsIii epedeHb BOIPOCOB LISl TECTOB

Ne i/ ITpumepHsIii nepedeHb BOIPOCOB JJIs TECTOB

Kox
MHJUKaTOopa

10

Busyanuzanus nanseix. Busyanuszatopsl o0mero Ha3Ha4eHus
u cneunanuiupoBanible. OLAP-ananu3. Busyanuszatopst
OLIEHKH Ka4ecTBa MOJEINpOBaHus. Busyanusaropsl,
HMHTEpIIpEeTanuy pe3yabTaToB aHanu3a. KoHnenmus ananmuza
naHHbIX k. ThroKH.

IIK-5.3.2

11

Knactepnsiit ananuz. @opmanabHOE ONMCaHUE aIrOPUTMaA
KJIacTepu3anuy. THUIBI KIIaCTEPHBIX CTPYKTYp. Mepsl
cxozcTBa. MeTo/ Il OIpeIeNICHNS PACCTOSIHUS MEXKTY
Kinacrepamu. Mepapxudeckue MEeTo bl KacTepH3aluy.
Anropurmsl k-means u g-means. EM- knacrepusanusi.
Knacrepusaiys kaTeropuaibHbIX JaHHBIX. AJTOPHTM
CLOPE.

IIK-5.3.3

1 Tpouumaiime mexcm, golbepume npPasubHLLIL OMEEM U 3anuuIume
apaymenmol, 060CHO8bI8aOWUEe 8bIOOP OMEemd.

OnHoii 13 npodiem paBoBoii oxpasl big data siBisietcs ciemayromas
0COOEHHOCTb —

1 BTOPHYHOCTH M BO3MOXKHOCTH MHOTOKPAaTHOT'O UCIIOJIb30BaHus big data
JUISL IOCTHIKEHUSI Pa3HOOOPA3HBIX LIEJIEH.

2 BO3MOXKHOCTb MHOTOKPATHOT'O UCIOJb30BaHus big data st
JOCTIDKECHHSI pa3HOOOPa3HBIX LIENICH.

3 BTOPUYHOCTH UCTONB30BaHMs big data 1uist mocTHKEeHUst
Pa3HOOOPa3HBIX LENEH.

4 BTOPHYHOCTH 1 HEBO3MOXXKHOCTH MHOTOKPATHOT'O HCIIOJIb30BaHus big
data 11 TOCTIDKEHHUS] pa3HOOOPA3HBIX LIENICH.

VK-2

12

AHcam6i Moziesieli B aHauTHKE. [IpiMep COBMECTHOTO
ucnoas3oBanuss ABC u XYZ moneneit aHanuza.

IIK-5.V.1

13

Ouncrtka naHHbIX. OIeHKa Ka4ecTBa JaHHBIX. MeToabl
OLICHKH KauecTBa JAaHHbIX. DunbTpanus qJaHHbIX, 00paboTka
JyOJIMKaTOB M NPOTUBOPEUHid. BhIsiBIIeHHE aHOMAIBHBIX
3HayeHni. CokpalieHue pasmMepHOCTH JaHHbIX. COKpalieHne
Yyclia IPU3HAKOB U 3amuceil.

IIK-5.V.2

14

Mopenu u 3agaun Data Mining. CoBpeMeHHOE pa3BUTHE
kiaccudukaimu 3anad Data Mining. OcHOBHbIE CBOWCTBA U
XapakTepucTHK MeTozioB Data Mining.

IIK-5.V.3

15

AHanuTudeckas OT4eTHOCTh. Ponb Buzyanusanuu B
aHAJIMTUKE JaHHBIX. METOMKa U3BJICUCHUS U O0OTaIllCHHS
JTAHHBIX.

IIK-5.B.1

2 Ipouumatime mexcm, blbepume npasuibHble 6apUAHMbL OMEEmMa u
3anuwiume apeymenmol, 000CHOBbIBAIOUJUE BbIOOP OMBEMO8.
PerynupoBaHue nepcOHaIbHBIX JaHHBIX, KOTOPBIE MOTYT OKa3aThCs
yacThio big data, B Poccuu ocyiiecTBisieTcs ¢ IpUMEHEHUEM psijia
HOPMATHBHO-TIPABOBBIX aKTOB:
1. Ne 152-@3 «O nepcoHaNbHBIX JaHHBIX);
2. Ne 149-@3 «O6 undopmanuu, HHHOPMALMOHHBIX TEXHOJIOTHIX
M 0 3a1uTe HHOOPMALIUKY;
3. TK P® Cratbs 86. O0mmue tpeboBanus mpu 00padoTke
NEePCOHAJBHBIX JAaHHBIX PA0OTHHUKA U FAPAHTUH MX 3aLMTHI;
4. Ne 152-@3 «O nu4HBIX JaHHBIX KJIMEHTOB U IIOKyHaTenei»;
5. Ne 125-@3 «O6 apxuBHOM Jnene B Poccuiickoit Penepannmy.

VK-2

16

TpeboBanust kK JaHHBIM. POPMBI TIPE/ICTABIICHHS TAaHHBIX.
Tune wkan. MapopMatnBHOCTS naHHBIX. [IpencraBieHne
HabopoB maHHBIX. OCOOCHHOCTH OOJIBIINX TAHHBIX.

IIK-5.B.2

17

AHanutuyeckas npamMy/ia aHaJIuTUKH. I/IHCprMeHTH

AHAJIUTUKU JaHHBIX. COBpeMeﬂﬂoe IMOHATHC aHAJIM3a TaHHbIX.

Oco0CHHOCTH 3aJ]au HOBOT'O THIIA.

IIK-5.B.3

Bomnpocs! (3agaun) s 3auera / qudd. 3adeTa npencTaBieHsl B Tadnumne 16.

Tabnuua 16 — Borpocs! (3aaun) mist 3adera / nudd. 3auera

Ne i/t

[Mepeuenp Bonpocos (3amay) st 3ayera / nudd. 3auera

Kox
HHAUKaTopa

YueOHBIM IUIAHOM HE NPEYCMOTPEHO

IlepeyeHp TeM [Jisi KypcOBOTO MPOEKTUPOBAHUS/BBINOIHEHHS KypcOBOW padoThI
npeAcTaBieHsl B Tabuie 17.
Ta6mmma 17 — IlepeyeHs TeM U1 KypCcOBOTO IPOEKTHPOBAHUS/BBIIIOJIHEHNUS KYpPCOBOH paboThI

Ne /it

IIpumepHsIii epeyeHs TeM ISl KypcOBOTO MPOSKTUPOBAHUS/BBITIOIHEHHS

KypCOBOM paboThbI

Y4eOHbIM IIAHOM HE NPEyCMOTPEHO

3 Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kaxcooi
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOUYIO
no3UYUIo 8 NPAGOM cmobye.

Big data Mo>xHO omnHcaTh KaK HEMpEeKpPaIarIHACs MOTOK JaHHbIX,
MOCTYMAMOMINHA U3 Pa3INYHbIX HCTOYHHKOB, KOTOPHIE MOXKHO YCIOBHO
00BEIVHNUTH B JBE OCHOBHBIE IPYIIIbL:

1. aTepHeT Bemei (aHri. A. TeXHUYECKHE UCTOYHHUKH
Internet of Things, IoT,
BKJIFOUAFOIIHIA B CBOM COCTaB U
[IPOMBIIIUICHHBIA HHTEPHET
Betueit (anru. Industrial Internet
of Things, 110T)), koTopsIit
«IOCTaBIISET» UH(HOPMALIUIO CO
BCEBO3MOIKHBIX JICHCTBYIOIIUX
JIATYNKOB, KOTPOJLIEPOB,
mpubOpoOB ydera noTpedIeHus —
9TO

2. VIcKyCCTBEHHBIN HHTEIUICKT B. couuanbHble HCTOYHUKH
(anrn. Artificial Intelligence, Al)
— 9T0

3. MamuaHoe 00yueHue (aHri.

Machine Learning, ML) — 310

VK-2




4. ConnasibHble Meua (aHTIL.
social media) — ato

5. Po3HHYHYO TOPTOBIIO (aHTII.
retail) — ato

6. 31paBOOXpaHEHHE — 3TO

Ipouumaiime mexcm u ycmanogume nociedo8amenbHOCmb. 3anuuiume
COOMBEEMCMEYI0WYIo NOCIe008AMENLHOCHL OYKE Ce6d HANPAgo.
Oramnsl nocrpoernss ML-Mozxenn MOXXHO onucaTth ClieyIomeil cXeMoit:

. TloaroroBka v OYMCTKA JAHHBIX.

. KoncTtpynpoanue npusHakosB.

Pas0OueHue Ha MHOXECTBA.

. KomupoBanue u cTangapTu3anus npu3HaKoB.

IToctpoenne moxeny.

O1ieHKa KavyecTBa.

. OKcrulyaTanusi MOEIH.

OEETAw»

VK-2

W TIEpeXUBaTh UX 0€3 KaKux-
00 3HAYMUMBIX [TOCIICICTBHIMA.

C. ITo Bo3MOXKHOCTH
00pabaTeIBaTh aHHBIE HA TOH XKe
MallluHe, IJIe OHU XPaHsATCS.

3. JIokaJIbHOCTD TaHHBIX.

Ilpouumaiime mexcm u ycmanogume nociedo08ameabHOCMb. 3anuuiume
COOMEEMCM8YIoOWYIo NOCIe008AMENLHOCHL OYKE Ce6d HANPAgo.
Tlepednciure mKambl B MOPSIKE BO3PACTAHHS KOJIMYECTBA H3MEPSIEMbIX
MMU XapaKTEePUCTHUK:

A. HomuHanpHas mkasa.

B. Ilopsaxosas mikana.

C. HutepBanbpHas mIKaja.

D. IlIkana OTHOIICHUH.

OIIK-1

Tpouumaiime mexcm u 3anuwiume pazeepHymuiti 000CHOBAHHbIIL
omeenmn.

O06paboTka OONIBIINX JAaHHBIX YaCTO BKIIIOYAET KOH(HICHIINAIBHBIC HIIH
YyBCTBUTEIIbHBIE JaHHbIE. Kakue mpaBoBbIe BOIPOCHI TOJDKHBI OBITH
YUYTEHBI IpH paboTe ¢ OONBIINMY JAHHBIMHU B 3TOM acrekTe?

VK-2
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Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL
omeem.
YucoBble TaHHBIE SBISIFOTCS MCKPETHBIMH €CIIM UIMEIOT ........

OIIK-1

Tpouumaiime mexcm, golbepume npPasubHLLIL OMEEM U 3anUULUmMe
apaymenmol, 060CHO8bI8aIOWUe 8bIOOP OMEemd.
B 4em cocrout anroput™ k-cpenHux?

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

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

3. MHOXECTBO JEJIMUTCSA HA YaCTH C TIOMOIIBIO K -TIOCKOCTE;

4. MHOXECTBO O0OBEKTOB JICNHUTCS Ha K yacTeil.

OIIK-1

Ipouumatime mexcm, eblboepume npasuibHble 6apUARNIbL OMEema u
3anuwiume apeymenmol, 000CHOBbIBAIOUUE BbIOOP OMBEMOB.
Tlepeuncnure yeTbipe OCHOBHBIE XapakTepuctiku Big Data:
1. Virtualization
Volume
Velocity
Variety
Vehicle
Value

AN

OIIK-1
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IIpouumatime mexcm, gvlbepume nPasuUIbHLIL OMEem U 3anuuume
apeymenmol, 060CHOBbIGaIOWUE 8LIOOP OMEema.

K metonam c6opa big data otHOCSTCS:

1.moxry4eHne U3 yUETHBIX CHCTEM, HOIyYCHHE U3 KOCBEHHBIX
HCTOYHUKOB, HCIOJIb30BAHNE OTKPBITHIX HCTOYHHUKOB, POBEICHHE
COOCTBEHHBIX MEPOIPUATHI 110 cOOPY JaHHBIX, BBOJ JAHHEIX BPYYHYIO.
2. IOJTyYCHNE U3 YYETHBIX CHCTEM, HCIIOIb30BAHHUE OTKPBITBIX
HCTOYHUKOB, BBOJ JAHHBIX BPYYHYIO.

3. HOIydYeHHe U3 YUYCTHBIX CUCTEM, [IOJTyYCHHE U3 KOCBEHHBIX
HCTOYHUKOB, HCIOJIb30BAHNE OTKPBITBIX HCTOYHUKOB, POBEICHHE
COOCTBEHHBIX MEPOPUSATHIT 10 COOPY JAHHBIX.

4. moyry4eHye U3 y4ETHBIX CHCTEM, IIOTy4EeHUE U3 KOCBEHHBIX
HCTOYHUKOB, IPOBECHHUE COOCTBEHHBIX MEPONPHUATHIA 1O cOOPY
JAHHBIX, BBOJ] JAaHHBIX BPYYHYIO

OIIK-2

Ipouumaiime mexcm u ycmanosume coomgemcmsue. K xaxcooi
nosuyuu, OaHHoI 8 1e0M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
no3uyuio 6 npasom cmonbye.

Hanpasnenus paGoTsl 110 yrpasieHuIo Big Data 10JDKHEI OCHOBBIBaThCS
Ha OIpeJIeICHHbIX IPUHIINNIAX.

1. T'opusonTansHast
MacITabupPyeMOCTb.

A. JIrobas cuctema, KoTopast
oJpasymeBaeT 00paboTKy
OOJILIINX JAaHHBIX, TOJDKHA OBITH
pacnmpseMon.

2. OTKa30yCTOHYNBOCTb. B. Metos! paboTsl ¢ 60NIBIINMHE

JaHHBIMU JOJDKHbBI YYUTHIBATH

TAaKHEC BO3MOKHOCTH

OIIK-1
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Ipouumatime mexcm, blbepume npasuibHble 8apUAHmMbl OMEEma u
3anuwiume apeymenmol, 000CHOBbIEAIOUJUE BbIOOP OMBEMOB.
Texnonorus Knowledge Discovery in Databases (KDD) o6Hapy»xeHHe
3HAaHWH B 0a3ax JAHHBIX — OTO I0CJIEI0BATEILHOCTh AEHCTBUM 110

. TIOAOTOBKE JaHHBIX,

. BBIOOpY MH()OPMATUBHBIX IPU3HAKOB,

. OYHCTKE,

. IOCTPOEHHE MOJIeIIeH,

. OKCIUTyaTalli MOJIeNeH,

. MHTEpIIPETAlUH IIOJYYSHHBIX PE3yJIbTaTOB.

[ I S S

OIIK-2
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Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kaxcooi
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
no3uyuio 6 npasom cmoabye.

1. HenpepoiBHBIE faHHBIE — 3TO | A. JaHHBIE, KOTOPHIE MOTYT
NPUHUMATB JIOObIE 3HAYCHUS B
HEKOTOPOM HHTEpBAJIe.

Han HUMH MOXKHO ITPOU3BOAUTH
apu(pMeTHYECKHIE ONepaLuy, U
OHHU MMEIOT CMBICIL.

2. ﬂHCKpCTHLIe JaHHBIC — 3TO B. JaHHbIC, KOTOPBLIC SABJISIIOTCSA
3HAYCHUSAMU NPU3HAKA.

C Takumu JIAHHBIMH HE MOT'YT

OIIK-2




OBITH IPON3BEACHBI
HUKaKHe apu(MEeTHUECKHEe
JieiicTBYS (HE MMEIOT CMBICA).

14

IIpouumatime mexcm u ycmanosume nocneoo8ameibHocmy. 3anuuiume
coomeemcmsyIouyio nocied08amenbHOCHb OYKE ceed Hanpaso.

Ecmu B cxxatoii popMme omuchIBaTh Iporece coopa u 06padboTKu
©0JIBIIIOTO MACCUBA JAHHBIX, TO CTOMT BBIICIUTH OCHOBHBIE ITAIIbL:

A. TOCTaHOBKa 3aJ]a4yl JUIsl aHAIUTHYIECKOI IPOTrPaMMBI;

B. mporpamma ocymiecTBisieT cOOp JaHHBIX C UX TapauIeIbHOM
HOJIrOTOBKOH (JeKOANPOBKA, OTCEB MycCOpa, yAaJlcHHE
HepeseBaHTHOU HH(opManun);

C. BBIOOp aNrOpHTMA AHAJIN3A JAHHBIX;

D. o0y4eHue nporpaMMbl BEIOPAHHOMY aITOPHTMY C JaIbHCHIITIM
aHaJIN30M OOHAPYKEHHBIX 3aKOHOMEPHOCTEH.

OIIK-2

C. Bribop MeTO/a Ki1acTepU3aLni;

D. IlpussTHE pemeHns o KOJINYECTBE KJIaCTEPOB;
E. Oruenka kauecTBa KiacTepu3aLuy;

F. Vurepnperanus u npodunupoBaHue KIacTepOB.

15

Ilpouumatime mexcm u 3anuwiume paseepHymuiti 060CHOBAHHDBIIL
omeem.

B GonblinHCTBE CiTydyaeB MOJIy4eHHbIE HEOOpaOOTaHHBIE aHHBIE
XpaHATCS B TAK Ha3bIBAEMOM «o3epe AaHHbIX» — Data Lake. Kakue
(hopmaThl U YPOBHU CTPYKTypH3aLUH HHPOPMALIUK IPU 3TOM
BO3MOXKHBI?

OIIK-2
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IIpouumaiime mexcm, 6vi0epume NPAsUTbHLLIL OMEEM U 3anUUmMe
apeymenmol, 060CHOBbIBAIOUjIE 8bIO0D OMEEMA.
ba3oBble MOHATHSA TEOPHH ACCOLMATUBHBIX MPABHIL:

1. IlpenmerHslii HAOOpP, TPAH3AKLHSL.

2. Acconuanus, KOppensnus, B3auMOIeHCTBHE.

3. B3auM03aBHUCUMOCTH, YCIOBHE, CICACTBUE.

4. Crpykrypa, 311€MEHT, 3aBUCUMOCTb.

IK-1
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IIpouumatime mexcm, gvlbepume nPagUIbHLIE BAPUAHMbL OMEEMA U
3anuuiume apzymenmeol, 060cHO8bIBAIOWUE BLIOOD OMEEMOS.
CymecTByeT pa3JIM4YHbIe TUIBI aHATUTUKHY big data:

OIIMCATENbHAs,

JMarHoCTHYecKas,

IIPeMKTUBHAS,

HPEANHICHIBAIONIAs,

. TeHepaTHBHasl.

e

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

1. Knacrepu3zanus — 3to A. oncarenbHbIe (aHTII.
descriptive) meTob

0o0OHapy)KeHHsl 3HAHUH

2. AccouuaTyBHbIE IPaBUIA — B. npenckasarensHble (aHri.
3TO predictive) MeTonbl 0OHAPYKEHUSL
3HaHUH

3. CokpalieHye ONUCaHus — 3TO

4.Kiaccuguxanus — 310

5.Perpeccus — s10

TIK-1
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IIpouumatime mexcm u ycmanosume nocneoo8ameibHocmy. 3anuuiume
coomeemcmsyIouyio nocied08amenbHOCHb OYKE cle6d Hanpaso.
Otanbl KIacTepU3alHu:

A. ®opmynupoBka IpoOIIeMBl;

B. Bri6op cnoco0a n3MepeHusl pacCTOSHHS;

TIK-1

20 Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL TIK-1
omeenm.
Data Mining— coOupartensHoe Ha3BaHHE, UCTIOIb3yeMOe s
0003HaYeHNsI COBOKYITHOCTH MeTo0B. Data Mining — oGHapyxeHue B
«CBIPBIX» IAHHBIX PAHEE. . ...
21 Ipouumaiime mexcm, gvlbepume npasUIbLHLLIL OMEem U 3anuuiume IIK-5
apaymenmol, 060CHO8bI8aIOWUEe 8bIOOP OMEEMA.
1. HauGonee pacrpocTpaHeH Cpeiu HEHEPAPXUUIECKUX METOI0B
aroput™ k-cpeHuX, TakxKe Ha3bIBAEMbli OBICTPBIM
KJIACTEPHBIM aHAJIN30M.
2. Hawubonee pacnpocTpaHeH Cpean HEPAPXHIECKHX METOI0B
aNropuT™ k-CpeTHHX, TaK)Ke Ha3bIBAEMbIi OBICTPHIM
KJIACTEPHBIM aHAJIN30M.
3. Haubonee pacrpocTpaHeH cpeid HEUEPApXUUECKUX METOI0B
QITOPUTM E-CPEIHMX, TAKXKE HA3bIBAEMBbIH OBICTPBIM
KJIaCTEPHBIM aHAIM30M.
4. Haubonee pacnpocTpaHeH Cpean HEPAPXHIECKHX METOI0B
QITOPUTM E-CPEIHMX, TAKXKE HA3bIBAEMbIH OBICTPBIM
KJIACTEPHBIM aHAJIH30M.
22 Ipouumaiime mexcm, gvibepume npasuibHvle 8aPUAHMbL OMEema u IIK-5
3anuwiume apeymenmol, 000CHOBbIBAIOUJUE BbIOOP OMBEMOB.
1. Haubonee pacnpocTpaHeH cpean HenepapXuiecKux MEeTo10B
ajroput™ k-cpeHuX, TakxKe Ha3bIBAEMBblii OBICTPBIM
KJIACTEPHBIM aHAJIN30M.
2. B oriuvme OT HepapXUUECKHX METO/I0B, KOTOPhIE HE TPEOYIOT
Mpe/IBApUTEIBbHBIX MPEIION0KEHNI OTHOCUTENBHO YUCIa
KJIaCTepoB, /Ui MeToza k-means HEOOXOAUMO UMETh TUIIOTE3Y O
HanboJIee BEPOSATHOM KOJIMYECTBE KIaCTEPOB.
3. Auroput™ k-cpeHUX CTpOUT K KJIACTEPOB, PACIIONOKCHHBIX Ha
BO3MOXKHO OOJIBIIMX PACCTOSIHUSAX APYT OT Apyra.
4. Bni6op uncina k MoxeT 0a3upoBaThCS Ha Pe3ylbTaTax
MPEeAIIECTBYIOMIMX UCCIEA0BAHUMN, TEOPETUUECKUX
COOOPaXKEHUSX 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-5
nouyuu, OAHHOI 8 1e8OM cmobye, noobepume cOOMEEMCMBYIOUYIO
NO3UYUIO 8 NPABOM Cmobye.
1. G-means - nomynspHbIHA A. c aBTOMAaTHYECKHM BbIOOPOM
JITOPUTM KJIACTEPU3ALUH YHCIIA KJIACTEPOB.
2. K-means - HOIYJISIPHBINA B. HE0OOX0IMMO UMETH THIIOTE3Y
AJITOPUTM KJIACTEPU3ALUH 0 Haubosee BEpOSITHOM
KOJIMYECTBE KIIaCTEPOB.
24 Ipouumaiime mexcm u ycmanogume nocineoosamenvhocms. 3anuwume | I1K-5

COOMEemcmayIouyio nocied08amenbHOCmy 6YK6 cesa Hanpaso.

B rexnonoruu Bining nponenypa Classing onpernenser, kak 6yzner
Hpe/CTaBIIeHa IePEMEHHAs ¢ TOYKU 3PCHHUS €€ YHUKAIIBHBIX 3HAUCHHUI.
IMporeypa COCTOMT U3 BYX IIAroB:




A. dopmuporanue Fine Classing,
B. dopmuposanue Coarse Classing.

25 Ipouumaiime mexcm u 3anuwiume paseepHymuiii 060CHOBAHHDBIIL IIK-5
omeem.
«Mogenb» B Python — 310 00BeKT Ki1acca, KOTOPBI HMeEeT. ...

IIpumeyanue:

CucreMa OLICHUBAHUS TECTOBBIX 3a/1aHUIL:

1 tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEIOOPOM OJJHOTO BEPHOTO OTBETA U3 YETBIPEX MPEATOKESHHBIX U
000CHOBAaHHEM BHIOOpA CUNTACTCS BEPHBIM, €CIIH NIPABHIILHO YKa3aHa IU(pa 1 MPHBEICHbI KOHKPETHBIC
apTyMEHTHI, HCIIOJIb3yeMble IPU BbIOOpe oTBeTa. IToNHOE COBMaieHHe C BEPHBIM OTBETOM OlleHHBaeTcs 1 6amiom,
HEBEPHBII OTBET MM €ro oTcyTcTBHE — 0 6aIIoB.

2 tum) 3agaHne KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKHUX BAPHAHTOB OTBETA U3 IPEAI0KCHHBIX H
Ppa3BepHYTHIM 000CHOBaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH PABHIILHO YKa3aHbI IU(PBI U IPUBEICHBI
KOHKPETHBIE apryMEHTBI, HCTIOJIb3yeMble IIPH BEIOOpE O0TBETOB. [10IHOE COBMaieHIE C BEPHBIM OTBETOM
oleHnBaeTcs 1 6amIoM, ecl IOMyIIeHb OIMOKU HIIH OTBET OTCYTCTBYeT — 0 6aJuIoB.

3 Tun) 3aaHue 3aKPBITOTO TUIIA HA YCTAHOBICHHE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIIH YCTAaHOBIICHBI BCe
COOTBETCTBH (IIO3UIIMH M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIMAMH JApyroro cronbna). Ilommoe
COBIIaJICHHE C BEPHBIM OTBETOM OIleHHBaeTCs | GalIoM, HEBEPHBIIl OTBET HIIM €ro OTcyTcTBHE — 0 6asuioB.

4 Tum) 3a1aHne 3aKPHITOTrO THIIA HAa yCTAHOBJIGHUE MOCIIEIOBATEIBHOCTH CUHTACTCS BEPHBIM, €CIIM IIPABUIBHO
yKa3aHa BCs IociIea0BaTeabHOCTh udp. [loaHoe coBmageHune ¢ BEpHbIM OTBETOM OLieHHBaeTcs 1 Gamiom, eciiu
JIOITYIIEHBI OIIHOKU UIIH OTBET OTCYTCTBYET — 0 GauioB.

5 Tum) 3aJaHue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIH OTBET COBIAACT C STAJOHHBIM
110 COJIEPKAHHIO U TTONHOTE. [IpaBHIIbHBII OTBET 3a 3a/[aHUE OIICHMBAETCs B 3 6aia, €clM JOMyIIeHa O1HA OIIHOKa
\ HETOYHOCTB \ OTBET MPABHIIBHBIH, HO HE MONHBIH - 1 6ay1, ecian gomyuieHo Gosee 1 ommbku \ oTBET
HENPaBUIbHBIH \ 0TBET OTCYTCTBYET — 0 6aJLIOB.

[lepedyeHb TeM KOHTPOJIBHBIX Pa0OT MO IUCUMIUIMHE OOYYarOLIMXCS 3a04HOH (HOpPMBI
o0yueHus, peacTaBieHbl B Tabuuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT

He npeaycmotpeno

10.4. Meroauueckue  Marepualbl,  ONPEACIAIOMNE  HPOLEAYpPHl  OLEHWBAHUS
MHIMKATOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHUH, coaepxaTcs B
JIOKaNbHBIX HOpMAaTMBHBIX akTax [ YAII, pernaMeHTUpYIOIIMX HOPSIOK M IHPOLEAypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M POMEXXYTOYHOM aTTecTalluy 00yJaromuxcs
T'YAIL

11. MeTtonuueckue YKa3zaHus OJ1st 06y‘IaIOHII/IXC}I 110 OCBOCHUIO JUCIIUITIIMHBI

11.1. Meroguueckne yka3aHus /I8 OOy4aroOmIMXCA II0 OCBOCHHIO JIEKIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAuYECHHE JIEKIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKeHHE ydeOHoro marepuana. HasHaueHWe COBpPEMEHHOH JICKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJY4YHUTb BCIO MH(OPMALMIO MO TEME, a B OCBOCHHHU
(GyHIaMeHTaNbHBIX NPOOJIEeM AMCLUHUIUIMHBL, METOJOB HAy4YHOrO IO3HAHMS, HOBEHILIMX
JOCTHXXECHUH HaydHOW MbIcin. B yueOHOM mpomecce JEKIUs BBINONHACT METOMOJIOIMYECKYIO,
OPraHU3alMOHHYI0 1 UHYOPMALMOHHYIO (QyHKUMH. JIeKIHs packpblBaeT MOHATHUHHBINA anmapat
KOHKpPETHOW 00JacTH 3HaHUs, e€ IpOoOJIeMBl, JaeT LENbHOE IPEACTAaBICHHUE O IUCIUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYIUMHU JUCHHUILUTHHAMH.

IInanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIMMUCS JSKIIMOHHOTO MaTepuaa;

— TIIONYYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEEIISIETCS IIENIEBOM yCTAHOBKOM K KaXKJJ0il KOHKPETHOH TeMe;

—  TIOJIyY€HHE OIbITA TBOPYECKOH pabOThl COBMECTHO C MPENOJABATENIEM;

— pasButHe NpO(ECCHOHANBHO-AENOBbIX  KayecTB, JIIOOBM K  MNpPEIAMETY |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJICHHE HEOOXOIUMOro HHTepeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— TOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE PasBHTHS HAYKM U TEXHHKH U O
MPOTHO3€ UX Pa3BHUTHs Ha OJIDKAMIINE TO/IBI;

— Hay4HThCSl METOAMYECKH 00pabarhiBaTh Marepuas (BBIICIATH TJIaBHBIE MBICIH U
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, MOBTOPATH HMX B  Pa3HYHBIX
(hopMyITHpPOBKaXx);

—  IOJIy4eHHE TOYHOTO MOHUMAHHs BCEX HEOOXOIUMBIX TEPMUHOB M MOHSTHIA.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCS  JAEMOHCTpauMeil cnaiiioB U
UCIIOJIb30BAHMEM pa3JaTOYHOr0 MarepHana IpH TMPOBEIAECHHH KOPOTKUX JAWCKYyCCHH 00
0COOEHHOCTSX MPUMEHEHHS OT/ICIbHBIX TEMATHK 10 JUCLUILIHHE.

CrpyKTypa IpeaocTaBaeHus JIEKIHOHHOTO MaTepHaa:

— BerynurenbHas 4acTh ONpeIessieT Ha3BaHUE TEMBI, IUIAH U LeJIb JICKIIHH;

— B OCHOBHOI YacTH peaM3yercs COJCp)KaHHE TEMbl, BCE TJIABHBIC Y3JIOBbIE BOIMPOCHI,
paccMaTpuBalOTCS MPUEMbl M TEXHOJOTHM TEKYIIed TeMbl C HPUMEHCHHEM CpPEACTB
Busyaim3anni. Kaxaplii BONPOC 3aKaHYMBACTCS KPATKAMH BBIBOJAAMH, JIOTHYECKH
MO/BOSLIMMY CTYICHTOB K CJIEIyIOIIEMY BOIPOCY JIEKIIHH;

— 3akirounTenbHas 4acTh 0000LIaeT B KpaTKHX (OPMYIHPOBKAX OCHOBHBIC HJCH JICKIHH,
JIOTUUYECKH 3aBeplIasi ee KaK [eJOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauueckue yka3aHusi Uil OOY4YaroOIMXCs 0 BBIMOJHEHUIO J1ab0paTOPHBIX
pabot

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUiiCs JOKEH yriyOuTh u
3aKpeNUTh 3HAHUsI, NPAaKTUYECKUE HABBIKH, OBJAJEeTh COBPEMEHHOW METOIMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBHM C KBaIN(HUKALMOHHOW XapaKTEPUCTUKON 00YyYaloIIerocs.
BeinonHenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPAKTHYECKOH, pacyeTHO-
AQHAIUTHYECKON YacTeil M KOHTPOJIbHBIX MEPOIIPHUSTHH.

BeimonHeHne 1a00paTOpHBIX PaboT 00y4aromMMCs ABJISETCS HEOThEMJIEMOW YacThIO
U3YYCHUS] JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IIIAHOM, M OTHOCHTCS K CpEICTBaM,
00ecIeuNBAaOIINM PEIICHNUE CIIAYIOMNX OCHOBHBIX 33/1a4 00Yy4aromerocs:

— npuoOpeTeHHE HaBBIKOB MCCIEJOBAHHMS IPOLIECCOB, SBIEHUH M  OOBEKTOB,
H3y4aeMbIX B paMKax AaHHOW JHUCIHUILINHGI,

— 3aKpeIUICHHe, Pa3BUTHE M JETAIM3AlMS TEOPETHUECKMX 3HAHWHM, MOIYYEHHBIX Ha
JEKIHAX;

— IIOJy4YeHHE HOBOI MH(OpMAUK MO U3y4aeMOH IUCIUILINHE;

— IpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboTel ¢ 1abOpaTOpHBIM
o0opyoBaHHeM 1 IpUOOpPaMHu.

3ananue u TpeGOBaHMS K MPOBEACHUIO 1a00PATOPHBIX PadoT

3amaHue Ha Ja0OpaTOpHYH padOTy BBIKIAIBIBACTCS B JIMUHBI KaOMHET CTYJCHTA.
OO0s13aTeNbHBIMA ~ MEPOIPHUATHAMH  SIBISIOTCS:  YCTAHOBKA ~ YKa3aHHOTO  HPOrPaMMHOTO
obecriedeHus, 3HAKOMCTBO CO CIIPaBOYHBIMH MaTepuanaMmu. JlabopaTopHast paboTa BBITOIHIETCS
Ha KOMIIBIOTEpax B ayIUTOPUSX Kaeapbl WK Ha JINYHBIX HOYTOYKaX.

Crpykrypa u hopma oTdeTa 0 J1abopaTOpHOI padoTe

OT4er 0 BBINOIHEHUH J1A00PATOPHON pabOThl AOKEH BKIIOYATH CICAYIOUINE TO3HUIHN:
MOCTAHOBKY 3aJa4yd, OIMCAHHE MHCCIEAYyEMOM MPEAMETHOM OOJNACTH, MOIIArOBOE OIMMCAHUE
TEXHOJIOTHH BBIMOJIHEHHS ¢ HEOOXOJMMBIMH KOMMEHTapHsAMH K pa3paboOTaHHOMY CIIEHAPHIO
00pabOTKU TAHHBIX, PE3YJIbTAThI H BHIBOJIBI.

TpeboBanus Kk 0hOPMIEHHUIO OTYETA O JAOOPATOPHOI paboTe




Wsnoxenne Tekcra U opopmiieHHe paboThl CEAYeT BBIIOIHITH B COOTBETCTBHH C
TpeOoBaHUsIMH, NpecTaBieHHbIMU Ha caiite I'YAIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yka3aHus Uil 00y4aroLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B xo/ie BBINMOJHEHUS CaMOCTOATEIBHON pabOThl, 00YYarOIIUiics BBINOIHIECT PaboTy IO
3aJJaHUI0 U TIPH METOAMYECKOM PYKOBOJCTBE MperojaBarelisi, HO 0e3 ero HernoCpeaACTBEHHOTO
y4acTusl.

B mporiecce BBIMOMHEHUsI CAMOCTOSTENBHON PadoThl, y oOydaromierocsi popMupyercs
esecoodpasHoe MIaHupoBaHHe paboyero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHHS
M HaBBIKA B YCBOCHHHM M CHUCTEMATH3aLMU IPHOOpPETAEMbIX 3HAHUM, 00ECIeUMBAEeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHMs, IOMOraeT MOJYYUTb HABBIKM IOBBIILICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — padory
00y4aOINXCASBIISIOTCS !

—  y4eOHO-METOANYECKUil MaTepuall Mo JUCLMILIHHE.

11.4. Meroauuecknue ykazaHHs JUIA OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETo
KOHTPOJISL YCTIEBaEMOCTH.

Texymuii KOHTpOJIb YCHEBAEMOCTH IIPEIyCMAaTPUBAcT KOHTPOJb KadecTBa 3HAHWUN
00y4aroIINXCs, OCYLIECTBISIEMOr0 B TEUYCHHUE CEMECTPa C ILIEbI0 OLCHUBAHUS XOJa OCBOCHUS
JUCIUILTHHBL.

Y4YUTHIBAIOTCS TIOCEIIEHUS JIEKIMH, J1IabopaTopHEIX pabor. OT4eTs! M NPaKTUYECKHE
Pe3yJIbTaThl BHIIOIHEHHUS BCEX J1a00OPaTOPHBIX pabOT TOIKHBI OBITH 3AIHIICHBI.

11.5. Meroanueckue ykasaHus [Uisi OOyYaIOIIUXCsl [0 HPOXOXKICHHIO MPOMEKYTOUHON
aTTeCTal|H.

[Mpomexyrounast — arrecrauuss  OOy4alOIIMXCS  NPEAyCMaTPHBACT  OLICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00ydeHHs N0 auciuiuinHe. OHa BKIIOYACT B
cebst:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYaIOIIMMCS B Ipolecce
W3YYCHHUS] BCEH MMCIMIUIMHBI MM €€ YaCTH, HABBIKOB CaMOCTOSITENIbHOW paboThl, CIOCOOHOCTH
MPUMEHATh MX JUIS PEIICHUs NPAKTHYECKUX 3ajad. JK3aMeH, KaK MpaBUIIO, MMPOBOJUTCS B
MepHoJ| JK3aMEHAI[MOHHOM CECCHMM M 3aBEepIIACTCSl aTTECTALMOHHON OLICHKOH «OTINYHON,
«XOPOILIOY», Y/IOBJIETBOPUTEILHOY, «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




