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AHHOTaNMsA

Jucnumnuaa «boibline JaHHBIC» BXOIHWT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHHMs — HporpaMMy OakalaBpHaTa II0 HANpPaBICHUIO IIOJATOTOBKH/ CIEIHATbHOCTH
09.03.02 «MHpOpMalMOHHBIE CHUCTEMBI W TEXHOJOTHWH» HAIPABICHHOCTH/CIICIMATH3ANI
«MHpopMaOHHBIC CUCTEMBI M TCXHOJIOTHH B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBIITYCKHHKA CIIEYIOIMX KOMIECTSHIINI:

VK-2 «Crnocoben onpefensaTs Kpyr 3ajad B paMKax IOCTAaBIEHHOHN I€IM U BbIOUpATh
OIITUMAJIBHbIE CIIOCOOBI UX PELICHUS, UCXOI U3 ACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCYpCOB B OTPaHUYEHUID

OIIK-1 «CrocobeH NpHMEHATh €CTECTBEHHOHAYYHBIE M OOIIEHHXKEHEPHBIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO
HCCiIe0BaHus B IPO(ECCHOHAIBHON EATETbHOCTH»

OIIK-2 «CrnocobeH MOHMMATh MPUHLHUIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH M TNPOTrPaMMHBIX CPEICTB, B TOM YHCJIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
HCIIOJIb30BATh UX IPH PEIICHHUH 33124 IPO(ECCUOHAIBHON JEeATEIBHOCTH

[K-1 «CrocoOeH BBIMOIHATH pabOThI MO CO3AaHHI0 (MOANGDHUKALIUK) U COPOBOXKACHHIO
UH(OPMALUOHHBIX CUCTEM»

IIK-6 «CnocobeHn mpoBOAUTH AaHAIUTUYECKOE HCCIENOBAaHUE C HPHMEHEHHEM
TEXHOJIOTUH OOJBIIMX NAaHHBIX, 0a3UPYIOIIMXCS B TOM YMCIIE Ha METOJaX MCKYCCTBEHHOTO
HMHTEIUICKTa

CozeprkaHue IUCHMIUIMHBI OXBAaTBHIBACT KPYI BOIPOCOB, CBS3aHHBIX C OCHOBHBIMHU
HAaIpaBJICHUAMH B 00JAaCTH OOJBLIMX AAHHBIX: METOJAMH KOHCOJMAAUMH M TpaHchopmauuu
OOJBIINX JaHHBIX, OYUCTKU U HpenoOpadoTkH, HMHTe/LIeKTyansHbIM (Data Mining) anammzom
nannbix (OITK-1). Big Data (bosnbiire qanHbie) paccMaTpUBaOTCs KaK TEXHOJIOTHS OATOTOBKU
JAHHBIX  CBEPXOOJBIIOro, HENPEPHIBHO BO3PACTAIOIIEr0 00bEMa, PpACIOJIOKEHHBIX B
pacrpenencHHbIX (ailIoBBIX CHCTEMax U TOTOBBIX K aHanu3y Mertomamu Data Mining u 6u3Hec-
QHAJIUTUKH.

Ilpy BbBIIONHEHUH JIA0OPATOPHBIX PabOT HCIONB3YETCs aHAIUTHYECKas ILIaTdopma
Loginom, BHecéHHas B peecTp poccuiickux mporpamm (OIIK-2). Loginom sBisercs low-code
w1aThopMoi A1 peaau3aliy BCeX aHAIUTHYECKUX MPOLECCOB: OT MHTErPALMU U MOJATOTOBKH
JAHHBIX JO MOJCIUPOBAHUS, PAa3BEPTHIBAHUSA U BHU3YaIU3aIMH, YTO IO3BOJILET c(HOPMUPOBATH
MPaKTHYECKUE HPO(ECCHOHANBHBIC HAaBBIKH aHAIN3a, MOACIMPOBAHMSA, IMPOTOTHIMPOBAHHS
uHdopmanmonnbix npoueccop u cucrem (IIK-1, TIIK-6). PaccmarpuBatoTcss mnpuMepbl
HCTOYHUKOB, IIOPOKJAIOMNUX OONBIINE TaHHBIE: KIMCHTCKHE TPAaH3aKIUU PO3HUYHBIX TOPrOBBIX
cereld, MOOWJIbHBIE YCTPOWCTBA, OaHKOBCKME IaHHbIE. VccnemyloTcss MeToIbl U alropUTMBbI
pelleHusl OCHOBHBIX 3ajaya aHajiuM3a OOJIBIIMX JAaHHBIX: Kiaccudukauus, perpeccus,
KJIacTepu3anus, acconnarusHele npasmia (OITK-1).

B mpouecce ocBoeHMS AMCLMILIMHBI TPOJOIDKAETCS (OPMUPOBAHUE YHUBEPCAIBHON
xomrereHiml YK-2 mpu BbIOOpE ONTUMANBHEIX CIIOCOOOB PEIICHHS IOCTaBICHHBIX 3ajad C
YYETOM UMEIOIHUXCS PECYPCOB U OTPaHUUYEHHH.

IIporpamMmoii IUCHMIUIMHBI MPEIYCMOTPEHBI CIEAYIOLIHE BUIbBI KOHTPOJS: TEKYIIMH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTeCTalus B popme 3k3aMeHa (7 cemecTp).

OO0uiasi TPYA0EMKOCTh OCBOCHHsSI JUCLHIUIMHBI COCTAaBISIET 4 3a4eTHBIX eIUHMIBI, 144
Jaca.

SI3bIK OOy4eHHUS O TUCHUILINHE KPYCCKUIA.

1. IlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 110 JUCIUIIIUHE

1.1. Ilemu mpenogaBaHusi AUCLUUIUIMHBL - IOJyYeHHE OOYUYarOMIMMHUCS HEOOXOAMMBIX
TEOPETHYCCKUX 3HAHWII B 00JIACTU aHanmu3a OOJNBIIMX NAHHBIX, (HOPMHUPOBAHUE yMEHHIl H
HABBIKOB B PEIICHUH NPUKIANHBIX 3a]ja4 OM3HEC-aHATUTUKH B acriekte Big Data.

1.2. JlucuumniMHa BXOAUT B COCTaB 00s13aTeNIbHON 4acTH 00pa30BaTENbHON IPOrpaMMbl
BhIcHIero oopaszosanus (nasnee — OI1 BO).

1.3. IlepeyeHs MIaHUPYEMBIX PE3yAbTaTOB 00ydeHHUs MO JUCLHUILIMHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pe3ynbraTamu ocsoeHus OIT BO.

B pesynprate M3ydeHUs NMCUUIUIMHBI 00ydaroluiics HODKEH o0NaaTh CIEAYIOIUMU
KOMIIETEeHIIMAMH WM UX YacTAMH. KoMIeTeHIny 1 MHANKATOPhl UX JOCTHIKCHHUS NIPUBE/ICHBI B
Tabnuue 1.

Tabmnuua | — IlepeyeHb KOMIIETEHIMI ¥ UHUKATOPOB UX JOCTH)KCHHUS

Kareropus (rpymnmna) Kon n nHaumenoBanue Kox 1 HaumeHOBaHUE HHAUKATOpa
KOMIIETCHIIUH KOMIETESHIIUI JIOCTHIKEHHS] KOMITETCHILIU
VK-2 Cnocoben
OIIPEeNeISTh KpyT
3a1a4 B paMKax
NIOCTaBJIEHHON LIENH
u BLIOHpaTh VK-2.VY.1 ymeTb NpoBOIUTH aHAIN3
OITHMAJbHbIC o
VHHUBepcaabHbIe COCOOBI HX HOCTABJICHHOH e U (hOPMYIIHPOBATh
KOMIETEHIIUU 3a1a4H, KOTOpbIE HEOOXOAUMO PEIIUTD IS
PLICHHS, HCXORA M3 | o omg
JEHCTBYIOIMX
HPaBOBBIX HOPM,
HMEIOIMXCS
pecypcoB u
OrpaHMYEHUH
OIIK-1 Cnocoben
MIPUMCHATD
€CTeCTBEHHOHAYYHBIE
1 OOIEHHKEHEPHBIE
SHAHHA, METOIBI OIIK-1.B.1 nMeTh HaBBIKH TEOPETUIECKOTO
OowenpodeccuoHanbHbIe MaTeMATHHICCKOTO 1 SKCTIEPUMEHTAIBHOTO UCCIIeI0BAHUS
KOMIETEHLINI amamsa 1 00BEKTOB PO ecCHOHAIBHOH
MOZIUPOBAHYS,
JIeATENbHOCTU
TEOPETUYECKOTO U
9KCIIEPHMEHTAIBHOTO
UCCIIeIOBaHUS B
po¢hecCHOHATBHON
JeATeIbHOCTH
OIIK-2 Cnocoben OIIK-2.3.1 3HaTh IPUHLUIILI PaOOTHI
NOHMMATh IPUHLUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX
paboTsl TEXHOJIOTUH ¥ MIPOTPaMMHBIX CPEJICTB, B
COBPEMEHHBIX TOM YHCJIE OTEYECTBEHHOTO IPOU3BO/ICTBA,
HH(POPMAIMOHHBIX [IpY pelIeHnH 3a1a4 npodeccnoHabHO
OowenpodeccuoHallbHbIE | TEXHOIOTHI U JIeATEIIbHOCTH
KOMIETEHINH MIPOrpaMMHBIX OIIK-2.VY.1 ymeTb 1eMOHCTPHPOBATH
CPEJICTB, B TOM YHCIIE | [IOHUMaHUE NPUHLIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO MHGOPMAIMOHHBIX TEXHOJIOTUH 1
HPOU3BO/ICTBA, U MPOrPaMMHBIX CPE/CTB, B TOM YHCIIE
UCIIONB30BATh UX TIPH | OTEYECTBEHHOTO MPOU3BOACTBA, U
pelieHuy 3a1a4 HCIOJIb30BaTh UX IPH PEIICHHUH 33124




podecCHOHaIbHOM
JIeSI TeNIbHOCTH

npodeccHoHaNnbHON AesATeIbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY NPUMEHEHUS
COBPEMEHHBIX HH(MOPMAITMOHHBIX
TEXHOJIOTH U MPOTPAMMHBIX CPEJICTB, B
TOM YMCJIE OTEYECTBEHHOT'O IIPOU3BOJICTBA,
IPH PEIICHHUH 337124 TPodheCCHOHATBHON
JeATeIbHOCTU

TIK-1 Cniocoben
BBITIOJIHATH PaOOTHI
10 CO3JaHUI0

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHUCTBO
7 QYHKIIMOHUPOBAHHUE HH(POPMAOHHBIX
CHCTEM; CETEBBIE IPOTOKOJIBI; OCHOBBI
COBPEMEHHBIX ONEPallHOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM yIPABIEHHS

Ipodeccuonanbubie
KOMITETEHIIH (Moaudukanun) u 0a3aMu JaHHBIX; METOJIBI 1 HHCTPYMEHTBI
CONPOBOXKJCHHIO Juts cOOpa M OpraHU3aluK XpaHESHUS
MHGOPMALIMOHHBIX OONBIIMX JTAHHBIX
CHUCTEM TIK-1.Y.2 yMeTh UCIIOSIb30BaTh aNTOPUTMBI
aHann3a OOJbLINX JAHHBIX U
MHTEPIPETALMH OJyYEeHHBIX Pe3yJIbTaTOB
TIK-6.3.1 3HaTh TEOpeTHUECKHE U
MIPUKJIATHBIE OCHOBBI aHAIN3a OOJIBIINX
JIAHHBIX; THIIbI aHAJIN3a OOJIBIINX JAHHBIX,
BUJIbl AHATTUTHKU
[1K-6.3.2 3HaTh METO/BI HHTEPIPETALINN
BU3YaJM3allMU OOJBIINX JAHHBIX
T1K-6.3.3 3HaTh METOBI
HMHTEJUICKTYaIbHOTO aHaJIn3a JaHHBIX
TIK-6.Y.1 ymeTs NIpOBOANTH aHATIH3
OOJIBIIIMX AHHBIX; OCYIIECTBIISATh
[1K-6 Cnocoben A > 0
HMHTETPAIHUIO U IPeodpa30BaHue JaHHbBIX B
HPOBOJIUTD
X0/ie paboT 10 aHaU3y OOJBIINX TAHHBIX,
aHAINTUYECKOE
B TOM YHCJIE C TIPUMEHEHHEM METO/I0B
HCCIIEI0BAHUE C
HCKYCCTBEHHOI'O HHTEIUIEKTa
PUMEHEHUEM
N TIK-6.Y.2 ymeTb NpOU3BOJAUTH OUUCTKY
IIpodeccuonanbusie TEXHOJIOT Ui
J@HHBIX IS IPOBEICHHS aHAJTUTHIECKUX
KOMIIETCHIIMU OOJIBILINX JIAHHBIX,

0a3upyIONIUXCS B
TOM 4HCIIC Ha
METOIax
HCKYCCTBEHHOTO
HHTEIUICKTa

pabor

TIK-6.Y .3 ymeTs pemiaTs 3a1a4u
KIaccu(HKaINK, KIAaCTePU3ALIIH,
perpeccuu, NpOrHO3UPOBAHMUS, CHIKCHUS
Pa3sMEpPHOCTH U PaHXHUPOBAHUS JAHHBIX
T1K-6.B.1 BiajieTh HaBBIKAMH IOATOTOBKH
oT4YeTa Mo pe3yJIbTaTaM aHATUTHYECKUX
paboT ¢ UCIIOIb30BaHNEM TEXHOJIOTHI
OOJIBLINX JAaHHBIX

T1K-6.B.2 Bnangets npuemaMu pa3paboTKu 1
OIICHKH MOJIENTN OOJIBIIHX JAHHBIX
T1K-6.B.3 BaageTh ONBITOM HCITOJIb30BaHUS
aHayn3a OOJNIBIINX JAHHBIX, B TOM YHCIIE C
TIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
HHTEIIEKTa

2. Mecto aucuumuinHe! B cTpykrype OIT
JlucnunirHaa MoXkeT 0a3upoBaThCA HA 3HAHUAX, PaHEe NMPUOOPETEHHBIX 00y4aIOIINMHUCS

IIPY U3YYCHUH CIEAYIOIUX JUCIUILINHL
— Teopus BeposTHOCTEH,
— OCHOBBI IPOTPaMMHPOBAHUS,

— MaremaTrka. MareMaTHYeCKUN aHaAJIN3.

— JluckpeTHasi MaTeMaTHKa.
— BpruncnuTensHas MaTeMaTuKa,
— HudopmaironHoe npaso.

3HaHMA, HOMYYEHHBIE NPH H3YyYCHMH MaTepuana JaHHOM IHCLUHUILUIMHBL, MMEIT Kak
CaMOCTOATENBHOE 3HAYEHHE, TaK U MOT'YT UCIOJIB30BaThCA IPU U3yYEHUHU APYTUX JUCLUIIMH:

— MeTto/bl U CPEACTBA NPOESKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM,

— Pa3paboTka MOOMIIbHBIX IPHIIOKEHHH,

— MeTobl HCKYCCTBEHHOTO HHTEIUIEKTA.

3. OOBEM U TPyIOEMKOCTh TUCIUTIIHHBI
Jlannbie 00 o0meM o0beMe TUCHUILIMHBI, TPYLOEMKOCTH OTHCIbHBIX BHIOB y4eOHOM
paboThI MO AUCHUILTHHE (M paclpeaeieHre 3TO! TPYAOSMKOCTH 110 CEMECTpaM) MPE/CTaBICHbI B

Tabue 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCLHUIIIIHHBI

TpynoemkocTh 1o
Bun yue6Hoi paboTsl Bcero cemMecTpam
Ne7
1 2 3
Oowasn mpyooemkocms OUCYUNIUHDL, 4/ 144 4 144
3E/ (4ac)
H3 nux uacoe npakmuueckoii R0020moeKu 4 4
Ayoumopnuie 3ansamus, BCEro 4ac. 18 18
B TOM YHCIIE!
nexuuu (J), (vac) 8 8
npaktudeckue/cemunapekue 3anstus  (113),
(gac)
naboparopusie padots! (JIP), (uac) 10 10
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 9 9
Camocmoamenvrasn paboma, Bcero (yac) 117 117
Buo npomesicymounoit ammecmayuu: 3a4er, k3 k3
nudd. 3auer, sxk3ame (3auer, Judd. 3a4, Ok3.) ” ”

4. ConepraHue TUCIUILITHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH AUCIUIUIMHEI IO pa3ieiaM U BHJAM 3aHATHH.

Paznenbl, TeMbl AUCUMIUIMHBL U UX TPYJOEMKOCTB IIPUBE/CHBI B TaOIHUIE 3.

Ta6n1/111a 3— Pasnenm, TCMbI JUCHUIIIIMHBI, UX TPYAOCMKOCThH

Pazziensl, TeMbI AUCLHIIIHHBI Tlerm 113 P KI1 CpC
i (uac) (C3) (yac) (uac) | (yac)
Cemectp 6
Pasnen 1. BeneHue B OM3HEC-aHATUTHKY U OOJIbIINE
JIaHHBIC
Tema 1.1. BazoBast TEPMUHOIOTHS JUCUUIIINHBIL. 2 2 30

TeXHOJIOTUY aHAJUTHKH JTAHHBIX
Tema 1.2. MeTobl 0O4UCTKH, Ipe100pabOTKH U




TpaHchopmaru

Pasznen 2. AHanuTuka 1aHHbIX low-code

Tema 2.1. Buszyanuzanus 1aHHbIX. AHAJIUTHYECKAS
OTYETHOCTb

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIUTHKE
JTAHHBIX

Tewma 2.3 ®opmupoBanue 1 0TOOp MPU3HAKOB

3 Paznen 3. [lpukiaansie 3a4a41 aHATUTHKH OOJIBIINX JAHHBIX.
Beenenue B anroputmel Data Mining

Tema 3.1. ANropuT™ NMOUCKa aCCOLMATHBHBIX MPABHUIL.

Tema 3.2. Kiactepusaryst JaHHBIX.

Tewma 3.3. Knaccuduxarms.

Tema 3.4. Perpeccus.

Paznen 3. Tlpukinaansie 3aa41 aHATUTUKH OOJTBIINX
naHHbIX. BBenenue B anroputmel Data Mining

Tema 3.1 AcconnaTiBHBIE IpaBUIIa

Tema 3.2 Knacrepuzarus

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

4.3. Ilpaxtnueckue (CEMUHAPCKUE) 3aHATUSL
TeMbl NpaKTHYECKUX 3aHATHI U UX TPYAOCMKOCTh [TPUBE/ICHBI B TA0OIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATUS U UX TPYIOEMKOCTb

Hroro B cemecrpe: 8 10 117

Hrtoro 8 0 10 0 117

[pakThueckas MOATOTOBKA 3aKIIOYAaeTC B  HEMOCPEACTBEHHOM  BBIIOJHEHHU
0o0y4YalolIMMKCS  OMNPEJCNICHHBIX  TPYIOBBIX  (DYHKUMI,  CBsI3aHHBIX C  Oym;ylei
poecCHOHABHON e TENbHOCTBIO.

4.2. CopeprkaHue pa3esioB M TEM JICKIIMOHHBIX 3aHATHH.
CopnepxaHue pa3eioB U TeM JCKIMOHHbIX 3aHATHI NPUBEACHO B TabmuIe 4.

Tabnuua 4 — ConeprxaHue pa3esioB M TEM JICKIHOHHOTO IIUKJIA

HOMCp paszaeiia HazBanue u COZCpKaHUEC pa3ICjIOB U TEM JICKIIMOHHbBIX 3aHATHI

1 Pasnen 1. Beenenue B OM3HEC-aHANUTHKY U OOJIbIINE TAHHBIC

Tema 1.1. TexHONOTHH aHATUTUKU JAHHBIX

Amnanu3 gaHapix. TexHomorun OusHec-aHaIMTHKA. [TpuKiagHbIe
3a1aun OU3HEC-aHANUTUKK. AHaIMTHYecKue matdopmbl. COop u
HHTErpalys JaHHbIX. KOMIIOHEHTBI KOPIIOPaTUBHOW HH(OPMALIOHHON
(abpukn. I[TpeodpazoBaHie TaHHBIX.

Tema 1.2. MeTobl OYHUCTKH, Pe0OpaboTKH U TpaHchOopMaLni
OO0uire cBeIeHNs 0 METOJaX OYMCTKH JaHHBIX. OleHKa KauecTBa
naHHbIX. OuibTparys qaHHbpX. O6paboTka 1yOIUKaToB 1
npoTuBopeurit. OGHapyKEeHHE U HCKIIIOUEHUE AHOMAJIbHBIX 3HAUEHHH.
BoccTanoBieHHe NPONyIIEHHBIX 3HAUCHHUI.

IToaroToBKa AaHHBIX B aHATUTUYECKHUX cucTeMax. Tpancdopmarus
JIAaHHBIX B aHATUTHYECKHX cucteMax. KoMmoHneHTh! «[ pynmnupoBKay,
«[lara u Bpems», «KBantoBanue», «Ckob3siiiee oKHOY, «Kpocc-
TabIHIaY.

13 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl NpakTUUECKUX | TpPYyAOEMKOCTh, |MPAaKTUYECKOH |pa3aena
n/n 3aHATUI 3aHATHI (aac) MOATOTOBKH, | TUCIHIT
(gac) JIMHBI
Y4eOHBIM IIJTAaHOM HE NMPETYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYLOEMKOCTb IIPUBE/ICHBI B TA0IHIE 6.
Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYIOEMKOCTh
13 Hux Ne

Ne HaunmenoBanue 1ab0paTopHBIX paboT Tpynoemkocts, | mpakTHieckoii | pasiena

n/n (dac) MMOATOTOBKH, | JMCIHUII
(gac) JIUHBI
Cemectp 7
1 | OcHoBsl paboTsl B Loginom. AHanuTH4eckas 2 1
OTYETHOCTb.

2 | Data Mining: AcconnaTuBHble NpaBHiIa 2 3

3 | Data Mining: Knactepusanust 2 1 3

4 | Data Mining: Knaccupukanus 2 1 3

5 | Data Mining: Perpeccus 2 1 3

Bcero 10 4

2 Pasnen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. Buszyanusauus AaHHbIX. AHATUTHYECKAst OTYETHOCTh

Llemy u 3anaun Bu3yanu3anuy. Metozs! Bu3yanusanuu. Busyamusarop
Craructuka. Busyanm3zarops! obuiero HazHaueHust. TaOmupl.
I'paduku. luarpammel. ['ncrorpammel. Busyanuzatop OLAP-ky06.
AHaIUTHYECKUE OTYCTHL.

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIUTHUKE JaHHBIX
WHTepnperaTopsl HCIOMHAEMOT0 KOJIa B BU3YalIbHOM cpefie
aHanutHyeckoii miatdopmsl. bubnuoreka Python Kits,
aBTOMATH3UPYIOLIAsi PyTUHHbIE OIEpPaIMH ¢ HAOOPaMU JaHHBIX.

Tema 2.3 GopmupoBaHue U 0TOOP MPHU3HAKOB

BunHMHT  ngaHHBIX (onTHMaIbHOE KBAaHTOBAHHUE). OueHka
TIPeCKA3aTeIbHOM CHIIBI OTJCIBHON NMEePEMEHHON Ha BBIXOJHOE IOJE.
bopeba ¢ mpormyckaMu, BEIOPOCAMH M OKCTPEMaTbHBIMU 3HAUCHHAMH.
CoxkpaleHre pa3Ho00pasHsl YHHKAIbHBIX 3HAUYCHHI B IEPEeMEHHO.

4.5. BblnonHeHue KypcoBOro npoeKTa/ KypcoBoi paboTsl
Y4eOHBIM IIAHOM HE IPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcst
Buzpl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBE/ICHBI B TA0IHILIE 7.
Tabnuna 7 — Bunsl camocTosiTenpHON paboTHL B €€ TPYI0EeMKOCTh

Bun camocrosTensHOM paboTh Beero, | Cemectp 7,
qac qac
1 2 3
W3ydeHne TeopeTHIeCKOro MaTepuaia
25
nucuumssl (TO)
Kypcosoe npoextuposanue (KI1, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
INoaroroBka K TeKyIeMy KOHTPOIIO 25
yeneBaemoctr (TKY)




Jomamnee 3ananue (J13)

Konrponbhsie pabotsl 3a0unnkos (KP3) 17

IToaroroBka K MPOMEXXyTOUHOM 50

atrecrayu (I1A)
Bcero: 117 117

5. Ilepedens yueOHO-METOAUUECKOTO 00ECTIEUEHUS
JUISL CAMOCTOSATEINIBHOM paboTh! 00yJaomuxcs M0 JUCIUILIHHE (MOIYIIO)
Y4ebHo-MeToUYeCKUEe MaTepHabl Ui CaMOCTOSTEIbHONW PabOThl 00yYalONIMXCsl yKa3aHbl B
ILIL pa3aenos 6-11.

6. IlepeyeHb MMeYaTHBIX U MEKTPOHHBIX YYEOHBIX U3AaHHUI
[lepeuenp meyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3IaHUH NPHUBE/IEH B Ta0mune 8.
Tabnuua 8— [lepeueHp nevaTHHIX U 3JICKTPOHHBIX YYEOHBIX M3JIaHUI

nabopatopHblil mpaktikym / B. B.
®owmuH, 10. B. Betpoga ; C.-Iletepb.
roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIIESKTPOH.
TekcToBble JaH. - CankT-IletepOypr :
Wzn-so 'VAIL 2024. - 39 c. : puc. -
Cucrem. tpeboBanms: ACROBAT
READER 5.X. - 3arm1. ¢ TUTYJ1. 9KpaHa.
- bubnuorp.: c. 37 (6 HasB.). - b. 1. -
TeKcT : SIeKTPOHHBIH.

Komuectso
9K3EMIULIPOB
MIndp/ B OuOIMOTEKE
URL anpec Bubnuorpaduueckas ccblika (1pome
UTEKTPOHHBIX

9K3EMIULIPOB)

7. TlepedeHb NIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
HUH()OPMAIIMOHHO-TEJICKOMMYHUKAMOHHOM ceTH «HTepHeT»

Iepeyenn INEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(OPMAIIHOHHO-
TEJICKOMMYHUKALIMOHHON ceT  «VIHTepHeT», HEOOXOIMMBIX JUIl OCBOCHMS JMCLMIUIMHBI
npuBezieH B Tabmune 9.

Tabmuuma 9 — IlepedeHp 3JEKTPOHHBIX O00Pa30BATENBHBIX PECYpCOB HH(POPMAIIMOHHO-
TEJICeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

Bubnmnorexa ['YAII Borocnosckas, Hatanbs Banentunona
(xaH[. TEXH. HAYK, JIOIL.).

AHanu3 JaHHBIX: IIATHOPMBI €
HU3KUM YPOBHEM KOJa : yueOHO-
Meroaunueckoe mocobue / H. B.
Borocnosckas, A. B. Bpxxe3oBckuii ;
C.-Iletep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DICKTPOH.
TeKkcToBble AaH. - CaHkT-IletepOypr :
M3n-Bo I'VAIL, 2025. - 40 c. : puc. -
Cucrem. tpedoBanus: ACROBAT
READER 5.X. - 3ars. ¢ TUTYJ. 9KpaHa.
- bubmmorp.: c. 38 (9 Ha3B.). - b. 11. -
TexcT : PIeKTPOHHBIH.

URL agpec HaumenoBanue

https://loginom.ru/blog/help- | Loginom Help — oHnaiH-10KyMeHTAIHS 115 IOJIB30BATENCH U
online aIMIHHCTPATOPOB

https://pro.guap.ru/ DJeKTpOHHAs HHTErpUpOBaHHas oOpa3zoBarenbHas cpena ['YAIL
«JInunpiii kabuaey/ DUOC I'YAII «JIuuHbIi KaOMHET»

8. IepeueHp MHGOOPMALIIOHHBIX TEXHOIOTHHA
8.1. IlepeyeHp nporpaMMHOr0 OOECHEUCHHMS, HCIIOIb3YEeMOTO IIPH OCYHIECTBICHUI
00pa30BaTeNbHOrO MPOLEecca MO AUCLHILIIHE.
[lepedens ucnonap3yeMoro NporpaMMHOTo obecriedeHns npeacTasieH B Tadbmume 10.

Tabauna 10— [TepeueHs MporpaMMHOro 00ecreueHust

Ne i/ HaumenoBanue

Amnanutrdeckas miarpopma Loginom. BecrimatHas Bepeust 1uisi HEKOMMEPYECKOro
ucnosp3oBanus https://loginom.ru/ Homep 3anucu B Pocpeectpe 10 4594

519.6/.8(I'YAII) Anjgponos, Cepreit AjlekcaHIpOBHY. 119
A 66 Mojenn ¥ METO/IbI B CUCTEMAX
THOJIEPKKU IPUHATHS PELICHUH
yuebHoe nocobue / C. A. AHAPOHOB ;
C.-IlerepO. roc. yH-T a3pOKOCM.
npubdopoctpoenus. - CI16. : M3a-Bo
I'VAIL 2008. - 176 c. : puc., Tabu. -
Bubmuorp.: c. 173 - 175 (54 nazB.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TexcT : HemocpeCTBEHHBIN.

8.2. Ilepeuenn HH()OPMaINOHHO-CIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIIECTBIEHUN 00pa30BaTEeIbHOTO MPOIEcca 110 JUCIUIIINHE

Ilepedenp uCHONB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabune 11.

Tabmuna 11— IlepedeHb HHPOPMALOHHO-CIPABOYHBIX CHCTEM

Bubanorexa I'VAIT ®omun, Bnagumup BragumupoBua

(mpodeccop).
MeToabl MAIIMHHOTO O0YYEHHUS :

Ne n/mt HaumenoBanue

1 Hammonanensiii crangapt PO I'OCTP UCO 16269-4 - 2017 CtaTucTHYECKHE METOIBI.
CraTucTH4eckoe npeacTaBieHue qaHHbiX. YacTts 4. Boisinenue u obpadoTka
BEIOPOCOB

2 I'OCT P 59925-2021 VndopmanuoHHsle TeXHOIOrHY. bopiiie 1aHHELE.

TexHuueckoe 3amaHue. Tpe6OBaHI/I51 K COACPIKAaHUIO U Oq)OpMJ'IeHI/IIO

3 DHIMKIIONE IS 10 OU3HEC-aHAIN3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-




409674285.1589973143

Or1eHKa KOMITETEHI N

4 O6wwenocrynnsie Habops! nanHbIx Kaggle: The World's Al Proving Ground
https://www.kaggle.com/

XapaxrepucTrKa chOPMUPOBAHHBIX KOMIICTCHLIHI
S-0ayuTbHas IIKaa pAKTep bop

9. MarepuanbHo-TeXHHUeCKas 6a3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMMMOH Il  OCYIIECTBICHHS
00pa3oBaTeNbHOrO Mpoliecca Mo AUCIHUIUIMHE, IPECTaBIIeH B Tadauel 2.

Ta6muua 12 — CoctaB MaTepHabHO-TEXHUYECKOW 0a3bl

— BJIaJieeT CUCTEMOM CIeUaIN3UPOBAHHBIX OHATHI.
— IpaBUWIBHO BBITOIHMWI 0T 70% 10 89% TecTOBBIX 3aJaHUM.

Ne HanmenoBanue coctaBHON 4acTH Howmep ayautopun
/1 MaTepUabHO-TEXHIIECKOH 0a3bl (TIpu HEOOXOAUMOCTN)

MynbTMenunitHas JeKINOHHAS ayIUTOPHUS

5 | KomnbrorepHslii kiacc

10. Ouenounsle cpecTBa I MPOBEAECHUS IPOMEXKYTOUHOM aTTeCTalluU
10.1. CoctaB OICHOYHBIX CPEACTBUIA IPOBEACHUS IPOMEKYTOYHOH AaTTECTAILMH
o0ydJaroIuxcs Mo JUCUHUIUIMHE NpUBeIeH B Tadmuie 13.
Ta6nuua 13 — CoctaB OLICHOYHBIX CPEJICTB JIs IPOBECHUS IPOMEXKYTOYHOH aTTeCTallMU

— 00y4aroNUiACsl YyCBOWJI TOJILKO OCHOBHOI HMpOrpaMMHBIII MaTepual,
10 CYIIECTBY, M3JIaraeT €ro, ONMHpasCh HA 3HAHHUS TOJIHKO OCHOBHOMU

JIUTEPATYPHI;
— JIOIYCKaeT HeCYIIECTBEHHbIE OMNOKN 1 HETOYHOCTH;
«yZIOBJICTBOPUTEIIHHOY» | — UCTIBITBIBACT 3aTPyJHEHHUS B NPAKTHYECKOM IPUMEHEHHWH 3HaHMI
«3a4YTECHO» HaIpaBJICHUS;

— ¢11a00 apryMEHTHPYET Hay4HbIC HOJIOKEHHUS;

— 3aTpyaHsiercs B OpMYIMPOBAaHUH BBIBOJIOB U 0000IICHHU;

— YaCTHUYHO BJIAJICET CUCTEMOH CIICIMATM3UPOBAHHBIX OHSITHH.
— IPaBUWIBHO BBHINOIHMI OT 51% 10 69% TecToBBIX sagaHui” .

By npomMexyToYHOH aTTecTaluu [TepeyeHb OLIEHOUHBIX CPEICTB

CIUCOK BOIPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHBIC OUIICThIY;
3amauu;

TecTsl.

DK3aMeH

— 00yvarolMiicsi HE YCBOMJ 3HAYMTENILHOM YacTH MPOrpaMMHOrO
MaTepHaa;
— JIONTyCKaeT  CYHNIECTBCHHBIC  ONIMOKM ¥  HETOYHOCTH  IIPH
«HEYJOBJICTBOPHTEIIEHO» | PACCMOTPEHHH MPOOIEM B KOHKPETHOM HAIpaBIICHUH;
«HE 3a4TCHO» — MCHBITHIBAET TPYJHOCTU B MPAKTHIECKOM IPHMEHEHUH 3HAHUH;,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHUS;
— He popMyIHpyeT BEIBOAOB U 0000IIeHUH.
— IPaBUWJIBHO BHIIOIHWI MeHee 51% TecToBbIX 3aqaHui.

TIpumeuanne: *sKx3amMeHaMOHHbBIE OUIETHI (HOPMUPYIOTCS HA OCHOBE BOIPOCOB M 331a4 Tadnuibl 15.

10.2. B kauecTBe KpHTECpPHEB OLCHKH YPOBHA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YaroIMMHUCs MPUMEHSETCS S5-0ajibHas IIKala OLUEHKH CHOPMHPOBAHHOCTH
KOMIICTCHIINI, KOTopas IpuBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIONIB30BAThCS
100-6amnpHass — IIKama — MOJYIBHO-PEHTHHIOBOM  CHCTEMBl ~ YHHBEPCHTETa,  IIPaBHUIA
UCIIOJIb30BAaHUSI KOTOPOH, YCTAaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun olieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

10.3. TumnoBble KOHTPONbHBIE 3aaHUS WJIM UHBIE MaTEPHAIbL.
Bomnpocs! (3a1a4n) 1uis 9K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3aa4un) a1t 9K3aMeHa

Or1eHKa KOMIIETEHINA

XapaxreprcTika chOpMHUPOBAHHBIX KOMIICTEHIH
5-0aJuTbHast IIKajia pakrep bop

OO0yuaronuiics:

— 11y0OKO M BCECTOPOHHE YCBOMJI IIPOTrPAMMHBIN MaTepHa;

— YBEPEHHO, JIOTHYHO, IIOCJICI0BATEIILHO U TPAMOTHO €T0 U3J1araeT;

— ONHMpasiCh Ha 3HAaHHS OCHOBHOW M JIONIOJHUTEIBHOW JIUTEpaTypBhl,
«OTIIHIHO» TECHO CBSI3bIBAET YCBOCHHBIC HAyYHBIC MOJOXKEHUS C MPAKTHYCCKOW
«3AYTEHO» JIeSITENIbHOCTBIO HANIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMBIC UM HIICH;

— JIeTaeT BBIBOBI 1 0000IICHNUS;

— cBOOOJTHO BJIAJIEET CUCTEMOM CHEIHATM3UPOBAHHBIX IOHSITHI.

— npaBUIbHO BRINONHUI 0T 90% 10 100% TecToBBIX 3a1aHUH.

OO0yuaronuics:
— TBEPJO YCBOWJI POrPaMMHBIN MaTepual, FPaMOTHO H, [0 CYLIECTBY,
H3JIaraer ero, ONMUpasCh Ha 3HAHUS. OCHOBHOM JINTEPATYPBL;

«XOPOLLIOY» — HE JIOIyCKACT CYIIECTBCHHBIX HETOYHOCTEI1;
«3AYTCHO» — yBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH EATEIBHOCTHIO
HAIPaBJICHHS;

— apryMEHTUPYET Hay4HbIC TTOJIOKCHUS;
— JIeNIaeT BBIBOBI 1 0000IICHUS;

Ne /i Ilepedensb BorpocoB (3a1a4) [Uis SK3aMeHa Kon
UHJUKaTOpa
1 TexHonoruu 6M3HEC-aHAUTUKYU U OOJIbLINE JaHHBIE YK-2.¥.1
JKu3HEHHbIH UK aHATUTHYECKUX MPoekToB Big Data. OIIK-1.B.1
Hurerpanys, noAroToBKa, OYMCTKA, aHAIM3, MHTEPIPETaLHs.
OcobenHoctu 3a1a4 ¢ Big Data.
3 AHanuTuuecKue miathopMsl OIIK-2.3.1
4 Texunonornu KDD u Data Mining OIlK-2.V.1
5 TexHoJIOTUH MOATOTOBKH JAHHBIX K aHATHU3Y OIIK-2.B.1
6 IoaroroBka AaHHBIX K aHanu3y. OCOOCHHOCTH JaHHbIX, TIK-1.3.1
HaKOIIJIGHHBIX B KOMIaHUAX. DopManu3anus JaHHBIX.
Metozbl cO0pa JaHHBIX.
7 OTYeTHOCTh ¥ BU3yallu3alys JaHHBIX B aHATUTHYECKHX MK-1.Y.1
atopmax
8 AccounaruBHble npasuiaa. Hasnauenue. Ilpumepst IK-1.Y.3
UCIO0/Ib30BaHus. ba3oBble MOHATUA. MeTOobI TOMCKA
acCOLMATUBHBIX NpaBul. METPUKU acCOLMATUBHBIX IPABUIL
HHTepnpeTanys acCOLHMATUBHBIX MPABUIL
9 TpeboBanus k jaHHbIM. DOPMBI IPEACTABICHUS 1aHHBIX. IK-6.3.1
Tuner wkan. MapopmaTuBHOCTS faHHBIX. [IpencrasieHue
HabopoB faHHBIX. OCOOCHHOCTU OOIBIINX JaHHBIX.
10 Busyanusanus qanueix. Busyanusarope! oomero HazHauenust | [1K-6.3.2
u cnenuanusuposanubsle. OLAP-ananu3. Busyanuzaropst
OLICHKM KauecTBa MoJieIMpoBaHus. BusyanusaTopsl,




MHTEpIpeTaliy pe3yabTaToB aHanu3a. Konunenuus ananusa
nanHbiX J[x. Thloku.

11

Kiacrepnslit ananns. @opManbHOe ONHMCaHUE ANTOPUTMA
KJacTepu3aluu. TUIBI KIacTepHBIX CTPYKTYpP. Mepbl
cxocTBa. MeTO/IbI ONpEeeNICHUs PACCTOSHUS MEXILY
KJIacTepamMH. Mepapxudaeckue MeTo/ Il KJIacTepU3alyu.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Kiacrepu3zanns kareropuanbHbIX JaHHBIX. AJIITOPUTM
CLOPE.

I1K-6.3.3

12

Ancam6im1 Mozienelt B aHanuTHKE. [IprMep coBMECTHOTO
ucnonb3oBanust ABC u XYZ mojeneii ananusza.

IIK-6.V.1

OpHoti u3 mpo0GiieM MpaBoBoii oxpansl big data sBisieTcs cienyromas
0COOEHHOCTH —

1 BTOPHYHOCTH U BOBMOXXHOCTh MHOTOKPATHOTO HCIOJIb30BaHus big data
UL TOCTIDKEHHUSI Pa3HOOOPa3HBIX LETeH.

2 BO3MOKHOCTh MHOTOKPATHOT'0 MCHoNIb30Banus big data st
JIOCTHIKCHUS Pa3HOOOPA3HbIX IIENICH.

3 BTOPHYHOCTD HCIONIb30BaHus big data 11t JocTrKEHUS
Pa3HOOOpa3HBIX LICICH.

4 BTOPUYHOCTB U HEBO3MOXKHOCTh MHOTOKPATHOT'O HCIIOIB30BaHMS big
data 11 ToCTHIKEHUSI Pa3HOOOPA3HbIX eIl

Ouncrtka ganHbeix. OrieHKa KayecTBa JaHHbIX. MeTOoIbl
OIIEHKH KadyecTBa JaHHBIX. DrrbTpanus JaHHBIX, 00paboTKa
JyOJIMKaTOB M MPOTUBOpEYNi. BEIABICHNE aHOMATBHBIX
3HaueHui. CokpalieHue pa3sMepHoCTH JaHHbIX. CoKpaleHne
YHCIIa IPU3HAKOB U 3alucel.

IIK-6.Y .2

14

Monenu u 3agaun Data Mining. CoBpeMeHHOE pa3BHTHE
knaccudukanuy 3ana4d Data Mining. OcHOBHBIE CBOICTBA U
XapakTepucTHK MetooB Data Mining.

IIK-6.Y .3

AHanuTuyeckas 0oT4eTHOCTh. Posib Busyanusanuu B
aHAJIUTHKE JTAaHHBIX. METOIMKA U3BJICUCHUSA U O0OTaIllCHHS
JTAaHHBIX.

IIK-6.B.1

16

TpeboBanus k faHHEIM. POPMBI TIPEICTABICHNS aHHBIX.
Tune! wkan. MapopmatnBHOCTE naHHBIX. [IpencraBneHue
HabopoB naHHBIX. OCOOEHHOCTH OOJIBIINX TAHHBIX.

I1K-6.B.2

AHanuTuyeckas nupaMuIa aHATUTUKU. THCTpyMEeHTHI
aHAIUTUKK JaHHBIX. COBPEMEHHOE MOHSTHE aHaIN3a JaHHBIX.
Oco0EHHOCTH 3a71a4 HOBOT'O THUIIA.

I1IK-6.B.3

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacrasieHsl B Tabnuie 16.

Tabmuma 16 — Bonpocs! (3amaun) st 3agera / audd. 3auera

Ne n/m [Mepeuensb Bonpocos (3anay) st 3adera / qudd. 3auera

Kox
WHJIMKaTopa

YueOHBIM IUIAHOM HE MPETYCMOTPEHO

Tabimue 17.

HepequL TEM JJIs1 BBIITOJIHEHUST KypCOBOI'O HpOGKTa/ KprOBOﬁ pa60TI)I IIpeACTaBJICHbI B

Tabnuua 17 — [epedeHb TeM s BBIIOJIHEHUS KYPCOBOTO IIPOEKTa / KypcOBOH paboThl

Ne i/t [pumMepHSIii IepedeHb TeM IS BHITOIHEHUS KyPCOBOTO MPOEKTa/ KYpCOBOM
B padoThI
Y4eOHbBIM [UIAHOM HE IPEAYCMOTPEHO
Bompocsl [UsL TPOBEACHHS NPOMEKYTOYHON aTTECTAlMHd B BHIAC TECTHPOBAHHS

npejAcTaBieHsl B Taduie 18.

Ta6nuua 18 — [puMepHsbIii iepedeHb BOIPOCOB ISl TECTOB

. Kon
Ne i/mt [IpumepHSBIH nepedeHb BOIPOCOB AT TECTOB
WHJMKATOpa
1 Ipouumaiime mexcm, golbepume npasuiIbHbLIL OMEEM U 3anuuiume YVK-2

apeymenmel, 060CH081718£1}0M4M€ ebzﬁop omeema.

Tpouumaiime mexcm, gblbepume npasuibHbvie 6apUAHMbL OMEEMa U VK-2
3anuwume apaymenmol, 000CHOBbIBAIOWjUE BbIOOP OMBENOE.
PerynupoBanue nepcoHaNbHbIX AaHHBIX, KOTOPbIE MOI'YT OKa3aThCs
qacThio big data, B Poccuu ocymiecTBIsIeTCs ¢ IPUMEHCHHEM psijia
HOPMAaTHBHO-IIPAaBOBBIX AKTOB:

1. Ne 152-®3 «O nepcoHalIbHBIX AaHHBIX);

2. Ne 149-®3 «O6 unpopManuy, HHOOPMALMOHHBIX TEXHOIOTHAX

1 0 3a1[iTe HHPOPMALIUN»;
3. TK P® Cratss 86. O6mue TpeboBanus npu oopadoTke
MIEPCOHANBHBIX IAaHHBIX PA0OTHHUKA U TAPAHTUH HX 3alLUTHI;

4. Ne 152-®3 «O nuuHBIX JaHHBIX KIMEHTOB U MOKyMaTeNnei»;

5. Ne 125-®3 «O06 apxusHOM nene B Poccuiickoit @enepammy.
Ipouumaiime mexcm u ycmanogume coomeemcmeue. K kasicoot VK-2
nosuyuu, OGHHOU 8 1e60M CMobYe, nodbepume cOOMEeMCmeyu o
nO3UYUIO 8 NPAGOM cmobdye.

Big data M0XHO onHcaTh KaK HEelpeKpalalonHics IOTOK JaHHbIX,
MOCTYNAIOMWNH U3 PA3INYHBIX UCTOYHUKOB, KOTOPBIE MOXHO YCIOBHO
00BEIMHHUTB B JIB€ OCHOBHBIE IPYIIIIbI:

1. UnaTepHer Bewiel (aHrI. A. TEXHMYECKHE UCTOYHUKU

Internet of Things, IoT,

BKJIFOYAIOIIMHM B CBOM COCTaB U

TIPOMBINUICHHBI HHTEPHET

gentei (aurit. Industrial Internet

of Things, 110T)), koTopsrii

«HOCTABILIET» HHYOPMALHIO CO

BCEBO3MOJKHBIX AEHCTBYIOIIUX

JIATYNKOB, KOTPOJLIEPOB,

pubopoB yueTa norpedneHus —

9TO

2. UckyccTBEHHBII HHTEIUIEKT B. counanbHble HCTOUHUKU

(anrn. Artificial Intelligence, Al)

— 3T0

3. MamuHHOe 00yueHue (aHri.

Machine Learning, ML) — 310

4. CounanpHble Meua (aHII.

social media) — 3to

5. Po3HHYHYO TOProBiiro (aHri.

retail) — ato

6. 31paBOOXpaHEHHE — ITO
Tpouumaiime mexcm u ycmanogume nocieoosamenvhocmo. 3anuwume | YK-2

coomeemcmeyrowyro nocned08amenbHOCmb 6yK8 cjeea Hanpaeo.
DTarnsl TIOCTPOCHUSL ML-Mo1e11 MOXKHO OIKcaTh CJICL[yIOIIICﬁ CXEMOM:




. TloaroroBka v OYMCTKA JAHHBIX.

. KoHcrpyrnpoBanue npu3Hakos.

Pas30Ouenre Ha MHOKECTBA.

. KopupoBanue u ctangapTu3anms npru3HaKoB.
Toctpoenue Moaeny.

O1eHKa Ka4yecTBa.

. DKcIutyatanusi MOJISIH.

oTNEmYAw»

MU XapaKTePUCTHUK:
A. HomwuHanbHas IIKana.
B. IlopsakoBas mkaia.
C. HuTepBaspHas mIKana.
D. Illxana oTHOIICHUIA.

Ilpouumaiime mexcm u 3anuwiume paseepHymuiii 000CHOBAHHBIIL
omeen.

O0paboTKa OONBIINX JAHHBIX YaCTO BKIIOYACT KOH(MHUICHINATbHBIC HIIH
YyBCTBHUTEIbHEIC NaHHbIE. Kakue mpaBoBbIe BOIIPOCHI JOJKHEI OBITH
Y4TEHBI IpH paboTe ¢ OOIBIINMH JAaHHBIMU B 3TOM acneKTe?

VK-2
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ITIpouumaiime mexcm u 3anuwiume pazeepHymuliii 000CHOBAHHYII
omeem.
YuciaoBble JAHHbIE SBISIOTCS JUCKPETHBIMHU €CIIU UMEIOT .........

OIIK-1

Tpouumatime mexcm, evi0epume NPAGUILHBLL OMEEM U 3ARULUUME
apzymenmol, 060CHOBbIBAIOUjIE 6bIO0D OMEEMA.
B uem cocrour anroputm k-cpennux?

1. ¥3 MCXOHOTO MHOKECTBA CIIy4aiHbIM 00pa3oM BeIOHpatoTCs k-
LICHTPOB KJIACTEPOB;

2. pacCYMTHIBACTCS AUAMETP MHOXKECTBA, ISJHUTCS Ha K, U Kpyramu,
PaBHBIMH IOJIyYCHHOMY 3HAYCHHIO, [IOKPHIBACTCS BCE
MHOXKECTBO; BHYTPHU KaXKIOT0 Kpyra HaXOAUTCSI LIHTP KilacTepa;

3. MHOXECTBO JICJTUTCS Ha YaCTH C IIOMOLIBIO K -IIOCKOCTEI;

4. MHOXECTBO OOBEKTOB JeJIUTCS Ha kK yacTeid.

OIIK-1

Tpouumatime mexcm, 6bloepume npasuibHble 6aAPUAHNBL OMEEMA U
sanuwume apaymenmul, 060CHOBLIBAIOWUE 6bLOOD OMEEMO8.
Iepeunciute 4eThipe OCHOBHbIE XapakTepucTiku Big Data:
Virtualization

Volume

Velocity

Variety

Vehicle

6. Value

Nk wWN =

OIIK-1
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Ipouumaiime mexcm, 6vibepume NPAGULLHLLIL OMEEN U 3ANUUUME
apzymenmsl, 060CHO8bIBAIOWUE BbLIOOD OMEema.

K meronmam cbopa big data oTHocsTCS:

1.1oNy4eHue 13 yYEeTHBIX CUCTEM, MOJTyYCHHE U3 KOCBEHHBIX
HCTOYHHKOB, HCIIOJIb30BAHHE OTKPBITHIX HCTOYHUKOB, TIPOBEICHHE
COOCTBEHHBIX MEPOIPHATHHA 110 cOOPY JaHHBIX, BBOJ JaHHBIX BPYYHYIO.
2. IIOJy4EeHHUE U3 YUETHBIX CHCTEM, UCTIOIb30BaHUE OTKPBITHIX
HCTOYHHKOB, BBOJ JaHHBIX BPYYHYIO.

3. MONyYeHHE U3 YYETHBIX CHCTEM, MOTYYCHHE U3 KOCBEHHBIX
HCTOYHHKOB, HCIIOJIb30BAHHE OTKPBITHIX HCTOYHUKOB, IIPOBEICHHE
COOCTBEHHBIX MEPOIIPUSTHIL 110 COOPY TAaHHBIX.

4. moJTy4eHHe U3 YYETHBIX CHCTEM, MOJYYCHHE U3 KOCBEHHBIX
HCTOYHHKOB, IPOBEACHNUE COOCTBEHHBIX MEPOIPHATHIL IO cOOPY
JTAHHBIX, BBOJI JJAHHBIX BPYYHYIO

OIIK-2

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi
nozuyuu, OAHHOI 8 1e80M cmobye, noobepume cOOMEEMCMBYIOWYIO
no3UYUIo 6 NPAGOM cmobye.

Hanpasnenus pabotsl no ymnpasienuto Big Data 10KHBI OCHOBBIBATHCS
Ha OIPe/IeJICHHBIX PUHIIUIAX.

1. I'opusoHTansHas
MacITabupyeMoCTh.

A. JIrobas cucrema, KoTopast
nojpa3ymeBaeT 00paboTKy
OOJIBIINX JaHHBIX, TOJDKHA OBITH
pacnupseMon.

2. OTKa30yCTOHYHUBOCTS. B. MeTozs! pabOoTHI ¢ 60IBIINMEI
JIAHHBIMH JOJDKHBI YUHTHIBATh
TaKHe BO3MOXKHOCTU

U MepeXKUBATh X 0€3 KaKnuX-

00 3HAYUMBIX MTOCICICTBHIMA.

C. ITo Bo3MOXKHOCTH
00pabaTeIBaTh TaHHBIE HA TOH XKe

3. JIokanbHOCTD TaHHBIX.

MAaIIWHE, I1€ OHU XPAHATCS.

OIIK-1
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Tpouumaiime mexcm, eblbepume npasuibHvie 6apUAHMbL OMEEMA U
3anuwiume apeymenmol, 000CHOBbIBAIOWUE BbIOOP OMBEEMO8.
Texunonorus Knowledge Discovery in Databases (KDD) o6Hapy»xeHue
3HAHMUM B 0a3ax JaHHBIX — ITO MOCJIEI0BATEIBHOCTD JIEHCTBUH 10

. IO/ATOTOBKE JIAHHBIX,

. BBIOOpY MH(OPMATHBHBIX PU3HAKOB,

. OYHCTKE,

. IOCTPOCHUE MOJIENICH,

. OKCIUTyaTalul MOJIeNeH,

. MHTEPIIPETAIMH [OJYYCHHBIX PE3YJbTAaTOB.

[ N R S

OIIK-2
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Ilpouumaiime mexcm u ycmanosume coomsemcmeue. K kaswcoou
nosuyuu, OAHHOU 8 1e60M cmMoOYe, nodbepume cOOMEEMCMBYIOUYIO
nO3UYUIO 8 NPAsoM cmoabdye.

1. HenpepbiBHBIE 1aHHBIE — 3TO | A. JaHHBIE, KOTOPBIE MOTYT
IIPUHUMATB JIIOObIC 3HAUCHUS B
HEKOTOPOM HMHTEpBAaJIE.

Han HUMM MOXXHO NPOU3BOANTH
apru(MeTHIECKHE ONEePaLiH, 1
OHH MIMEIOT CMBICIL.

2. JIuckpeTHbIe TaHHbIE — 3TO B. naHHbIE, KOTOPBIE SBISIOTCS
3HAYCHUSMH MPU3HAKA.

C TakUMH JaHHBIMH HE MOT'YT
OBITh POU3BEICHBI

HUKaKHe apudpmeTnieckue

JIeHcTBYS (HE IMEIOT CMBICTIA).

OIIK-2

Tlpouumatime mexcm u ycmanogume nocie0osamenbHocmy. 3anuwume
COOMEEemMCmMBYIOWYI0 NOC1e008AMENLHOCHb OYKE Clle6a Hanpaso.
IlepednciuTte MKabl B MOPSIKE BO3pACTaHUs KOJIMYECTBA H3MEPIEMbIX

OIIK-1
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Ipouumaiime mexcm u ycmanosume nocie0o8amenbHOCMs. 3anuuiume
COOMEEemMcmay U0 NOCIe008AMENbHOCHb OYKE Clle6a HaNPago.
Ecnm B cxxaToii opMe onuchIBaTh mporiecc coopa 1 00paboTKI
0OJIBIIIOT0 MAaCCHBA JaHHBIX, TO CTOUT BBIACIUTH OCHOBHBIE JTAITBI:

A. mOCTaHOBKa 3aJauyl JUIsl aHAJIMTHYECKON IPOTrPaMMBl;

OIIK-2




B. mporpamma ocymiecTBisieT cOOp JaHHBIX C UX TapauieIbHOM
TIOJITOTOBKOI1 (IEKOJUPOBKA, OTCEB MYyCOPa, yIaJICHHE
HepelieBaHTHOW MH(OPMAINH);

C. BBIOOp QJITOPUTMA aHANN3A JAHHBIX;

D. oGyuenue nporpaMmsl BEIOPaHHOMY ITOPUTMY C JAJIbHEHIINM
QHAJIN30M OOHAPY)KEHHBIX 3aKOHOMEPHOCTEH.

«CBIPBIX» JaHHBIX paHEe.....

Ipouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHbIIL
omeem.

B GonpmnHCTBE CiTyyaeB HOydeHHbIC He0OpaOoTaHHBIC TaHHBIC
XpaHSTCs B TaK Ha3bIBAEMOM «o03epe naHHbIx» — Data Lake. Kakue
(dhopMarthl ¥ YpOBHU CTPYKTYPH3aLHU HHOOPMALIUHK TIPH 3TOM
BO3MOJKHBI?

OIIK-2
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Tpouumatime mexcm, blboepume npasuibHbIL OMEEN U 3anumume
apaymenmol, 060CHO8bI8aIOWUe 8bIOOP OMEema.
Ba3oBbIe MOHATHS TECOPUH aCCOLUATHBHBIX MPABHIL:

1. TlpeamerHslit HAOOp, TPaH3AKIIKS.

2. Acconuanusi, KOppessuus, B3auMOIeHCTBHE.

3. B3auMo03aBUCHMOCTb, YCIIOBHUE, CIIC/ICTBHUE.

4. CrtpyKTypa, dJIEMEHT, 3aBUCHMOCTb.

IK-1

IIpouumatime mexcm, gblbepume nPaguUibHble BAPUAHMbL OMEEMA U
3anuuume apeymenmeol, 060CHOBbIBAIOWUE BLIOOD OMEEMOS.
CymecTByeT pa3IM4HbIe THIIBI aHATHTUKH big data:

omnucaresbHasi,

JMarHOCTHYECKas,

IIPeMKTUBHAS,

MPEANHICHIBAIONIAs,

. TeHepaTHBHAsL.

N

IK-1
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Ipouumaiime mexcm u ycmanosume coomgemcmsue. K xaxcooi
nosuyuu, OAHHOI 8 1e80M cmobye, noobepume cOOMEEMCMBYIOUWYIO
No3UYUI0 8 NPAGOM cmobdye.

1. Knacrepuszauus — 3to A. oncarenbHble (aHIJI.
descriptive) meTobt

0o0OHapy)XeHHsl 3HAHUI

2. AccoumaTyBHBIE IPaBUIIA — B. npenckasarensHble (aHTII.
3TO predictive) MeTo1bI OOHAPYKEHHS
3HAHUI

3. CokpalieHue OI1caHus — 3TO

4. Kinaccugukaius — 370

5.Perpeccus — ato

IK-1

19

Tpouumatime mexcm u ycmanogume nocie008amenbHoCmy. 3anuwume
COOMEEeMCMBYIOWYI0 NOCIe008AMENbHOCHb OYKE Cle6d Hanpaeo.
DTanbl KIaCTepU3aLHN:
. ®opMyIHpOBKaA IPOOIIEMBI;
. Bribop criocoba n3MepeHus paccTOsHHUS;
. Beibop merona knactepusanum;
. IlpunsTHE peleHus 0 KOINYECTBE KIIaCTEPOB;
OrieHKa KayecTBa KJIacTepH3alii;
Wurepnperaiys ¥ npo¢uIMpOBaHHEe KIACTEPOB.

TmoOw

IK-1
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Ipouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDBIIL
omeem.

Data Mining— coOuparensHoe Ha3BaHHE, UCTIOIB3YEMOE IS
0003Ha4YeHNsI COBOKYITHOCTH MeTooB. Data Mining — oGHapyxeHue B

IK-1

21 ITIpouumaiime mexcm, gvlbepume npasuibHbil OMEem u 3anuuiume [IK-6
apaymenmol, 060CHOBbIBAIOWUE 8bIO0D OMEema.
1. Haubonee pacnpocTpaHeH cpean HeHepapxXu4ecKuX MEeTO/I0B
aNropuT™ K-cpetHuX, TakKe Ha3bIBaeMbIi OBICTPHIM
KJIaCTE€PHBIM aHAJIHU30M.
2. Haubonee pacnpocTpaHeH cpean HepapXUYeCKUX METOI0B
aroput™ k-cpeHUX, TakKe HAa3bIBAEMbIH OBICTPEIM
KITaCTePHBIM aHAIIH30M.
3. Haubonee pacrnpocTpaHeH cpean HenepapxXuiecKux METO/I0B
QITOPUTM g-CPEIHHX, TAKKE HA3BIBAEMBIN OBICTPEIM
KJIaCTEPHBIM aHAJIHU30M.
4. Hawubounee pacnipoctpaHeH cpeay HepapXHUIECKUX METOI0B
QITOPUTM g-CPEIHHX, TAKKE HA3BIBAEMBIN OBICTPHIM
KJIACTEPHBIM aHAJIHU30M.
22 IIpouumaiime mexcm, gvlbepume npasuibHble 6apUAHMbL OMEema u [IK-6
3anuwume apaymenmol, 000CHOBbIBAIOWjUE BbIOOP OMBENO8E.
1. Hauboiee pacnpocTpaHeH cpeiu HEUEPapXUUECKUX METO0B
aNropuT™ K-cpeHux, TakKe Ha3bIBaeMbli OBICTPHIM
KJIaCTE€pHBIM aHAJIHU30M.
2. B oTnuume oT HEpAPXUUECKHUX METOJO0B, KOTOPBIE HE TPEOYIOT
MpeBAPUTEIBHBIX MPEITOI0KEHUH OTHOCUTEIBHO YHCIa
KJIacTepoB, I MeToza k-means HEOOXOIMMO UMETh THIIOTE3Y O
HanboJee BEPOSATHOM KOJIMYECTBE KIACTEPOB.
3. Anroputm k-cpeaHux ctpourt k KilacTepoB, pacroioXeHHBIX Ha
BO3MOXHO OOJBIINX PACCTOSIHUAX APYT OT Jpyra.
4. Bsi0op uucna k Moxer 0a3upoBaThCs Ha pe3ynbTaTax
MPeIIIEeCTBYIOMINX UCCIIEA0BAHUI, TEOPETHUECKUX
COOOpaXEHUSAX MM HHTYHLIUH.
S. Anroput™ k-cpeHHX CTPOUT K KI1acTepoB, pacHoIOKEHHBIX KaK
MOKHO OJIMIKE APYT K ApyTY.
23 Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kaswcootu [1K-6
nosuyuu, OAHHOU 8 1e60M cmobYe, noddepume cOOMEEMCMBYIOUYIO
RO3UYUIO 8 NPABOM CMOOYe.
1. G-means - NOMyIApHBII A. c aBTOMaTHYECKUM BEIOOPOM
QJITOPUTM KJIACTEpPH3aLUU YHCJIA KIaCTEPOB.
2. K-means - HOIYJISIPHbII B. HE00X0AMMO UMETH TUIIOTE3Y
aJITOPUTM KJIACTEPH3aLUU 0 HanboJjee BEPOSTHOM
KOJIMYECTBE KIACTEPOB.
24 Tpouumaiime mexcm u ycmanogume nocieoosamenvhocmo. 3anuwume | I1K-6
COOMBEMCMBYIOWYI0 NOCIe008AMENbHOCMb OYKE Cle6a Hanpaso.
B texnonorun Bining nponenypa Classing onpenenser, kak Oyner
IpeJCTaBlIeHa IIEPEMEHHAsl C TOUKU 3PEHHS €€ YHUKAaIbHbIX 3HAYEHHI.
[Mpouenypa cocTOUT U3 ABYX IIArOB:
A. ¢opmuposanue Fine Classing,
B. ¢opmuposanue Coarse Classing.
25 Tpouumaiime mexcm u 3anuwiume pazeepHymuliii 000CHOBAHHbII [1K-6

omeem.
«Mogenb» B Python — 310 00BeKT Ki1acca, KOTOPbIi UMEET. . ..

HepequL TEM KOHTPOJIbHBIX pa60T IO ITUCHHUIIINHE 06yqa}0mnxc;1 3a04YHOMU (bOpMLI

00y4eHust, Ipe/ICTaBIeHb B Tabnuie 19.




Ta6muua 19 — [lepedyeHb KOHTPOJIBHBIX paboT

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT

1 Komnonent BelnonHenue ysina.

2 Kowmmnonent [uxr.

3 BHelHre KOMITOHEHTHI ¥ OMOJIMOTEKH.

4 Tpancdopmanust 1aHHBIX.

5 Komnonenr I'pynmupoBka.

6 Kowmnonent Jlata u Bpems..

7 KoMnoHeHT /i1s CBsI3M HECKOJIbKHX HA00poB AaHHBIX CiusiHHUE.

8 KoMmoHeHT /1st CBsI3M HECKOJIbKMX HaOOpOB AaHHBIX JloNoNHeHNne JTaHHBIX.

9 KommoHeHT ju1s CBsI3M HECKOJIBKMX HabopoB naHHBIX CoenHEHHE.

10 KommoHeHT ju1s CBsI3M HECKOJIBKIX Ha00opoB naHHBIX OO0beIMHEHHE.

11 Komnonent KBanroBanue.

12 Kommnonent Ckoib3siiee 0KHO.

13 Kommnonent Kpocc-tabiuna.

14 VIMIopT 13 NPOMBIIIJICHHBIX HICTOYHUKOB JaHHBIX.

15 [Moamopenu, mpoekTUpoBaHKe Oe3 TaHHBIX.

16 Co31aHue IakeToB.

17 ®DopManbHbIi A3bIK TOUCKA M MAHUIYJSLHN B OOJBIINX MacCHBaxX JaHHbBIX:
pETYISIpHbIEC BBIPAXKEHHS.

10.4. Meroauueckne  MaTepuaibl,  ONPEACTAIOMNE  HPOLEAYpPHl  OIEHWBAHHSA
MHIMKATOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHUS KOMIIETCHLHUH, coAepxkaTcs B
JIOKAIBHBIX HOpMAaTUBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAIOK M  HPOLELypy
NPOBEJICHHS TEKYILEro KOHTPOJIS YCHEeBAEMOCTH U MPOMEXYTOYHOH aTTeCTAlMU 00y4arolmuxcs
T'YAIL

11. MeTtoanueckue YKa3aHus [Jist 06yqa}0nmxc;{ 110 OCBOCHHUIO TUCIIUITIIMHBI

11.1. Meroguueckue yka3zaHus s OOy4alOIIUXCA II0 OCBOEHUIO JIEKIMOHHOTO
Marepuana

OCHOBHOE Ha3HAuYECHHE JIEKIMOHHOIO MaTepuaia — JIOTHYECKU CTPOWHOE, CHCTEMHOE,
raybokoe M SICHOe H3JIOXKCHHE ydeOHOro Marepuana. HasHaueHHWe COBpEMEHHOH JICKIMH B
paMKax JAMCLUHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO IO TEMe, a B OCBOCHHHU
(yHIaMEHTANbHBIX NPOOJEM AMCLUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JOCTIDKCHHI Hay4qHOW MbICIU. B yueGHOM mpolecce JIEKIHMs BBIIOIHAET METOAOIOTHYECKYIO,
OPraHU3alMOHHYI0 ¥ MHOOPMALMOHHYIO (QyHKUMH. JIEKIis pacKkpblBaeT MOHATHUHHBIN armapar
KOHKpPETHOI 00J7acTh 3HaHus, €€ mpoOsieMbl, JaeT LEeNbHOE MNPEJCTaBICHHE O AMCLMIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYIUMHU TUCLHMILUTHHAMH.

IInanupyembie pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMUCS JEKIIMOHHOTO MaTepuaa;

— TIIOJNyYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIIpeIeNsIeTcs LIeJIeBON YCTaHOBKOM K KaX10i KOHKPETHOU TeMe;

— IOJIyYCHHE OIIbITa TBOPYECKOU PabOTHI COBMECTHO C IIPEIOAaBaTENeM;

— pasBuTHE PO(ECCHOHANBHO-JICNOBBIX  KAa4yecTB, JIIOOBU K  INpeIMeTry |
CaMOCTOSITEILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJICHHE HEOOXOIUMOro HHTepeca, HEOOXOAUMOro Il CaMOCTOSITENILHOM PaboThI;

— TOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAyKM ¥ TEXHUKH U O
MPOTHO3€ UX Pa3BHUTHS Ha OJDKAMIINE OB,

— Hay4uTbCSl METOAMYECKH 00pabarhbiBaThb MaTepuan (BbLICIATH IJIaBHbIE MBICIH U
MOJIOXKEHHs, TPHXOIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
(hopMyITHpPOBKaX);

—  MOJy4CHHE TOYHOIO OHMUMAHHS BCEX HEOOXOANMBIX TEPMHUHOB U MOHATHIA.

JIeKMOHHBIM  MaTepHan MOXET CONMPOBOXKIAThCSA  JEMOHCTpalHeil ciaiiioB U
HCIOJIb30BAHIEM DAa3JaTOYHOrO0 MaTepuaga NPH IPOBEACHHH KOPOTKHX AHCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHUSI OTACTBHBIX TEMATHK 10 JUCLHIUIHHE.

CrpykTypa npeocTaBiaeHus JSKIHOHHOIO MaTepuaa:

— BcerynuTenbHas 4acTh ONpeaesieT Ha3BaHUE TEMBI, TUTAH U Le/b JCKLNH;

— B OCHOBHO#I YacTH peanu3yeTcs COACp)KAHHE TEMBI, BCE TIJIABHBIC Y3JIOBBIC BOIPOCEHL,
paccMaTpuBalOTCS IPHEMbl U TEXHOJOTMHM TEKyIIeH TEeMbl C HPHUMEHEHHEM CpEICTB
Bu3yanu3annu. Kaxaelii BONPOC 3aKAHYMBACTCS KPATKAMH  BBIBOJAMH, JIOTHYECKU
MOABOSIIMMH CTYICHTOB K CIICYIOLIEMY BOIIPOCY JICKLHH;

— 3akiroudTenpHas 4acTh 0000IIAaeT B KPAaTKUX (DOPMYJIHMPOBKaX OCHOBHBIE HJICH JICKIHH,
JIOTMYECKH 3aBepliasi e¢ Kak LEeJOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroanueckue yka3aHus i OOYy4arOLIMXCSl IO BBINOJHEHHIO J1abOpaTOPHBIX
pabot

B xoxe BbINONHEHHS 1a0OpaTOpHBIX pabOT oOydaromuiics [OODKeH YIIIyOUTh W
3aKpPENHTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIAJCTh COBPEMCHHOW METOIUKOM M TEXHHKOMH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(MKALIMOHHOW XapaKTEPUCTUKOH oOydaromerocs.
BrInonHeHre 1a00paTOPHBIX pabOT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHO-
QHAJIMTHYCCKOI YacTeil 1 KOHTPOIBHBIX MEPOIPUATHIA.

BeinonHenne 1a00paTOpHBIX PabOT OOY4YarOUIMMCS SIBISIETCS HEOTHEMJIEMOW YacThiO
U3y4CHHS MUCHUIUIMHBL, ONpEIeNseMOl YYeOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00eCIIeYNBAIONINM PEIICHHE CICTYIONIHX OCHOBHBIX 3a/lad 00y4aroIerocs:

— [OpHOOpETCHHE HAaBBIKOB HCCIICJOBAHUS IIPOLECCOB, SBICHHH U  OOBEKTOB,
N3y4aeMbIX B paMKax JAAHHOMW JMCLMIINHBIL;

— 3aKpeIUICHHE, Pa3BUTUE W NETAIM3ALMs TCOPETUYCCKHMX 3HAHMI, HOJYYCHHBIX Ha
JICKLHSX;

— TOJy4YeHHe HOBOW MH(OPMALMH 110 U3y4aeMON ITUCLMILIHHE;

— [OpHOOpETeHHE  HAaBBIKOB  CAMOCTOATENBHOM  paboThl ¢ 1a0OpaTOpHBIM
00opy0BaHHEM M IPUOOpaMHU.

3aganue u TpeOOBaHUs K MPOBEACHUIO 1a00PATOPHbIX PaboT

Bamanue Ha 1abOpaTOpHYK padoTy BBIKIAJBIBACTCS B JIMYHBIH KaOMHET CTyJeHTa.
OOs3aTeNIbHBIMA ~ MEPOIPHUATHAMH  SIBISIIOTCS:  YCTAHOBKA  YKAa3aHHOTO  HPOTPaMMHOTO
obecriedeH s, 3HAKOMCTBO CO CIPaBOYHBIMH MaTepuanamu. JlabopaTopHast paboTa BbIIOIHICTCS
Ha KOMITBIOTEpax B ayJUTOPUSIX Kadeapbl WK HA JINYHBIX HOYTOYKaX.

Crtpykrypa u dhopMa oTyeTa 0 JabopaTopHOit pabote

Ot4eT 0 BBINOJIHEHUH JIAOOPATOPHON PabOThI NOMKEH BKIIOYATH CICAYIOIIUE TO3UIIHH:
[OCTAHOBKY 3a/laud, OIMCAHUE MCCICAYEeMOil NpeAMEeTHO 00JacTH, MOIMIAroBOe OMHCAHUE
TEXHOJIOTHHM BBINOJIHEHUS ¢ HEOOXOJMMBIMH KOMMEHTApHIMH K pa3pabOTaHHOMY CIEHAPHUIO
00pabOTKH TAHHBIX, PE3YJIbTAThI ¥ BHIBOJBI.

TpeboBanust k opopMIICHHIO OTYeTa 0 JabOpaTOpHOI paboTte
V3noxeHne TekcTa W OGOPMIICHHE PabOTBI CIEAYET BBHIIONHATH B COOTBETCTBHH C
TpeboBaHUAMH, TpecTaBiIeHHbIME Ha caiite ['YAIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yka3aHus JUisi 00y4aroLIMXcs 0 MPOXOXKICHUIO CaMOCTOSTEIIbHOM
paboThl

B xone BBINONHEHUS] CAaMOCTOSITEIBHONW PabOTHI, 0OyHJarONIMICS BBHIIONHAET paboTy MO
3aJaHUI0 M TP METOJUYECKOM PYKOBOACTBE NpPENojaBaTess, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.



Jlns oOydaromuxcs 1Mo 3a04HOM (opMe 0OydeHHs BBIIIOIHEHHE KOHTPOJBHBIX PaboT
ABJIIETCS IEMEHTOM TEKYIEro KOHTPOJISI yCIIEBAEMOCTH U CaMOCTOATENbHOM paboThl. CrIcok
3aJlaHuil 7151 KOHTPOJILHOM paboThl puBe/eH B Tabnuue 19.

B mporiecce BBIMOIHEHHS CAMOCTOSTEIBHONH paboOThl y oOydaromierocs (GpopMHpyeTcs
nexecoobpasHoe INTaHUPOBaHUE PabOYEro BpeMEHH, KOTOPOE MO3BOJIIET €My Pa3BUBATh YMCHHS
U HaBBIKA B YCBOCHHU M CHCTEMATH3alMU HPHOOPETAEMbIX 3HAHMIL, 00eCIIeYHBacT BBICOKUH
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOyYeHHMS, MOMOraeT IOJYyYUTb HABBIKHM ITOBBILICHUS
po¢heCCHOHATEHOIO YPOBHSI.

MeTofMUeCKUMH ~ MaTepUalaMM,  HANpaBISIONMMH  CaMOCTOSTENbHYI0 — padoTy
00yuaromuxcs, ABIAI0TCS y4eOHO-METOUYECKHE MaTepHaIbl 10 AUCLHUILIUHE.

11.4. Meronuueckue yKa3aHusl s OOYYarOIUXCS 10 MPOXOXKICHUIO TEKYILEro
KOHTPOJISL YCTIEBA€MOCTH.

Texymuii KOHTPONB YCHEBaEMOCTH IIPEIyCMAaTPUBAcT KOHTPOJb KadecTBa 3HAHWUN
00yyaromuxcs, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPa C LeJIbI0 OLICHUBAHUS XO/a OCBOCHUS
JVICHUTTIAHBL.

VY4uTHIBAIOTCS TOCEIICHUS JICKIHH, J1a0opaTOpHBIX paboT. OTY4EeThl U MPaKTUYECKHE
pe3yJIbTaThl BBIOJIHEHHS BCEX JIAOOPATOPHBIX pabOT JAOKHBI OBITH 3aLUILECHBI.

11.5. Meronuueckue yka3aHus Jjisi 00y4YaroluXcsi MO0 MPOXO0XKICHUIO MPOMEXKYTOYHOM
aTTEeCTALUH.

[Ipomexyrounas  arrecranusi  OOydYalOm[MXCs ~ NPEAYCMAaTPHBAaeT  OLICHMBAHHE
HNPOMEXYTOUHBIX ¥ OKOHYATEJIbHBIX PE3y/IbTaTOB 00y4eHMs 1o aucuuiuinie. OHa BKIOYAeT B
ceOst:

— oKk3aMeH — (opMa OLCHKM 3HAHWH, MOJY4YEHHBIX OOYYaIOIMMCS B Ipolecce
M3y4YeHUs BCEH NUCHUILIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITEIILHON paboThl, CriocoOHOCTH
OPUMEHATh MX U1 PEIeHHs NPAKTMYECKMX 3a1ady. DK3aMeH, KaK MPaBHJIO, NPOBOAUTCS B
TIepUOJ] 3K3aMEHAMOHHOW CECCHM M 3aBEpIIAETCS AaTTECTAMOHHON OICHKOW «OTIMYHOY,
«XOPOIIOY», KYIOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

JIuct BHeceHHs U3MEHEHUH B pab0dyto MPOrpaMMy AUCHHUILINHEL

JlaTa BHECEeHUS
M3MEHEHHUH U
JIOTIOJTHEHHH.

ITonmucek BHEcIIETO
MU3MCHCHUA

CopneprkaHne U3MEHEHUH 1 JONOJIHEHUH

JlaTta u Ne
[POTOKOJIA
3acelaHusL
kadeapbt

IMoanuce
3aB.
Kadenpoit




