MUHUCTEPCTBO HAVKH 1 BBICILIETO OBPA30BAHUS POCCHUCKOM

®EJIEPALIIU

(be):[epaanoe rocyJapCTBEHHOC aBTOHOMHOC 06pa30BaTeJ'H>HOC YUpEKACHUEC BLICHIETO

o0pa3oBaHus

"CAHKT-IIETEPBYPI'CKU TOCYJAPCTBEHHbBI YHUBEPCUTET
ABPOKOCMMYECKOTI'O ITPUBOPOCTPOEHUA"

Kagenpa Ne 42

YTBEPXJIAIO
PyxoBomuTens HanpaBieHus

mpod., J.T.H., IO

Jluct cornacoBanust paboyeit mporpaMMbl AUCIUATUTHHBL

IMporpammy cocrasui (a) B S
JIO1L., K.T.H., JOIL. — :7},7;77314.06.22 H.B. Borocnosckas
(J1OJKHOCTb, y4. CTEINICHb, 3BaHUE) (mosucek, nara) (MHALMAEL, GaMUIHs)

IIporpamma ogoOpeHa Ha 3acenanuu kadeapsr Ne 42
«15» mons 2022 r, npotokon Ne 7/2021-22

3apemyromuii kadenpoit Ne 42 )
A.T.H., TOII. // 15.06.22 C.B. Muuypun

(DOMKHOCTB, Y. CTEICHB, 3BAHHE)

C.B. Muuypun

(MHMLHAIIBL, GaMuIHs)

- (MHULHATB, (HaMHITHS)

(y4. cTerneHb, 3BaHHE) 4%&);&11405, jiara)

OteerctBenHslii 3a OIT BO 09.03.02(06)

cTapuIMi npenogaBaTeib - ?‘} 1 15.06.22 B.A. Mukaym

=) ==
{ (moanmce)

«15» nrons 2022 ¢

PABOYAS IIPOTPAMMA JTUCLHUATIJIMHBI

«bonbiue nanHbIS»
(HanmeHOBaHUE JUCUHMILIHHBI)

(IOKHOCTB, y4. CTEIIeHb, 3BAaHUE) L 5‘:" H})'/_TL‘IIHCL, jara) (MHULHATB, (haMHITHS)

3amecTuTenb AupekTopa HHCTUTYTa Ned o meroaudeckoit padbore

KOII HaIlpaBJICHUS HOI[I‘OTOBKI/I/
CIICOHUAJIbHOCTH

09.03.02

HaumeHnoBanue HanpaBJICHU
HOI[FOTOBKPI/ CIICIHUAaJIbHOCTHU

MH(bOpMaI_II/IOHHLIC CHUCTEMBI U TCXHOJIOTHHU

HaumenoBanue
HanpaBJIeHHOCTU

MHpopMannoHHbIe CHCTEMBI i TEXHOJIOTHH B OU3HECe

Dopma 00yueHus

3a04Has

Canxr-IlerepOypr— 2022

—
JIOIL., K.T.H., IO M= 15.06.22 A.A. Kimrouapes
(IOMKHOCTB, y4. CTETIeHb, 3BAaHUE) u{/ (moanucek, gata) (MHULHATB, (haMHITHS)



AHHOTaIUA

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.

JlucuumivHa HaneneHa Ha (POPMHUPOBAHKE y BBITYCKHHKA CIIEAYIOIMX KOMIETSHIINH:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
ONTUMAJBHBIE CIIOCOOBI MX PEIICHHS, UCXOAS U3 JCUCTBYIOIUX IPABOBBIX HOPM, UMEIOIIUXCS
PECypCoB U OrpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSATh €CTECTBEHHOHAYUHBIE U OOLIEHH)KEHEPHBIE 3HAHUS,
METO/Ib MATEMATHYECKOTO aHATN3a U MOJCIUPOBAHHUS, TEOPETHICCKOTO U IKCIEPUMECHTAIBHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTMH M TNPOTPAaMMHBIX CPEIACTB, B TOM YHCIE OTEYECTBEHHOIO 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-7 «CnocobeH  BbINONHATH  pabOTBl 1O  CO3AaHUIO,  PEIAKTUPOBAHHIO
H“H(MOPMAIMOHHEIX PECYPCOB M YIIPABICHUIO HHOOPMAIIMOHHBIME PECYPCAMID»

[MK-9 «CnocobeH NpOBOAUTh aAHATMTHYECKOE HCCIICAOBAHHUE C MPUMEHEHHEM
TEXHOJIOTHH OOJNBIINX JAHHBIX, 0a3HPYIOIIMXCI B TOM YHCIE Ha METOJAX HCKYCCTBEHHOT'O
HHTEJUIEKTa»

CogepxaHue AUCLMIUIMHBI OXBAThIBAeT KPyr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIpaBICHISIMU B OOJIACTU aHANM3a JAHHBIX:! METOJAMH KOHCONMAAIUH M TpaHchopManuu
JAHHBIX, OYMUCTKH M TpenoOpaboTku, MHTe/UlekTyanbHbiM (Data Mining) aHamM3oM AaHHBIX
(OIIK-1). Big Data (bosnbuine naHHBIC) paccMaTPUBAIOTCS KaK TEXHOJOTHS TIOATOTOBKH JTAHHBIX
CBEPXOOJIBIIOro, HEIPEPHIBHO BO3PACTAIOIETO0 00BbEMa, PACHOJIOKCHHBIX B PacIpeleleHHBIX
(haiioBBIX CHCTEMaxX U FOTOBBIX K aHanu3y merogaMu Data Mining u Ou3Hec-aHATUTHKH.

Ilpy BBHIIONHEHUH JIA0OPATOPHBIX PAabOT HCIONB3YETCS aHAIUTHYECKas ILIaTdopma
Loginom, BHecéHHas B peectp poccuiickux mporpamm (OIIK-2). Loginom sBistercst low-code
wiaThopMoi A1 peanu3alny BCeX aHAIMTHYECKHX MPOLECCOB: OT MHTErPALMU U MOJATOTOBKH
JAHHBIX JO MOJCIHPOBAHMUS, PAa3BEPTHIBAHUSA U BHU3YaIU3AIMH, YTO IO3BOJLET c(HOPMUPOBATH
MPaKTHYECKUE HPO(ECCHOHANBHBIC HAaBBIKH aHAIN3a, MOACIMPOBAHMSA, MPOTOTHIMPOBAHHS
uHpopmanmonusix npoueccoB u cucrem (ITK-1, TIK-7, TIK-9). PaccmaTtpuBarorcs mpuMepsl
HCTOYHUKOB, IIOPOXKIAIOMUX OONBIINE TaHHBIE: KIMCHTCKHE TPAaH3aKIMU POSHUYHBIX TOPTOBBIX
cerel, MOOWJIbHBIE YCTpPOMCTBA, OaHKOBCKHME JaHHbIe. VccnemyloTcss METOIbl M alrOpHTMBbI
pelleHns] OCHOBHBIX 3aJaya aHaiau3a OOJBIIMX JaHHBIX: KIacCHM(pUKALMS, KIacTepU3aLus,
acconmarusHble npasmia (OIIK-1).

B mpouecce ocBoeHMS AMCUMIUIMHBI NPOJOIDKAETCS (OPMUPOBAHUE YHUBEPCAIBHON
xomrereHimu YK-2 mpu BbIOOpE ONTUMANBHEIX CIIOCOOOB PEIICHMS NOCTaBICHHBIX 3a1ad C
Y4ETOM UMEIOLHXCS PECYPCOB U OrPaHUUEHHH.

[lpenongaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT clienyrone (GopMbl OpraHu3aLuu
y4eGHOro Impolecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAs pab0Ta 00y4aloIErocs.

[Iporpammoii IUCUMIUVIMHBI MPEIYyCMOTPEHBI CIEAYIOUIME BUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

O6mas TpyZOEMKOCTh OCBOCHHS JHUCUUILIMHBI COCTABIACT 5 3a4eTHHIX enuHul, 180
4acoB.

SI3bIK 00yUCHHUS 10 TUCHHUIUINHE «PYCCKUN.

1. IlepeueHb IUIAaHUPYEMBIX PE3YJILTATOB OOYUEHHUS 110 JUCLUIUINHE

1.1. Ienu npernojaBaHus JUCUUILIMHBI — IOJYYCHUE OO0YYAIOLIMMHUCS HEOOXOIMMBIX
TEOPETUYECKUX 3HAHMH B 00ONAcTH aHaiuM3a AaHHBIX, (OPMHUPOBAHME YMEHHH W HABBIKOB B
peLIeHNH NPUKIIAJHBIX 33/1a4 OM3Hec-aHaIMTHKU B acriekte 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 uM3yueHusl AMCLMIUIMHBI OOy4aroluiics JIODKEH 00JaiaTh CIeAyIOIIUMU
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 IPUHIUIIBI | 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




npodeccHOHaTbHON
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

OONBIINX JaHHBIX

I1K-9.B.2 BnaneTh npueMaMu pazpabOTKH U
OIIEHKH MOJICJIH OOJBIINX JaHHBIX
T1K-9.B.3 BiazeTh ONBITOM HCIIOJIL30BaAHUS
aHaym3a OOJIBIINX JTAHHBIX, B TOM YHUCIIE C
NPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
HMHTEJJICKTa

TIK-1 Cnocoben
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
0a3aMM JaHHBIX; METOJbI 1 HHCTPYMEHTSI

2. Mecto aucuuniauHsl B ctpykrype OI1

JucuunirHa MOXeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CJICIYIOLIUX AUCLIHILINH:

— «YnpaBieHue JaHHBIMIY,

— «Teopust BeposATHOCTEH U MaTeMaTu4eckasi CTAaTUCTHKAY,

— «Teopust uHpOpMaIMH, TAHHbIC, SHAHHSD).

3HaHUs, NOJIyYCHHBIC NPU W3YYCHHHM MarepHaia JAaHHON JUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEHHE, TAK U MOT'YT HCIHOJIL30BAThCS NIPU U3YYEHUH APYTHX JUCLMUILINH:

— «MeTo/1bl HCKYCCTBEHHOTO MHTEILICKTAY,

— «Pa3pabotka 1 aHanu3 TpeOOBaHHI.

3. OO0ObeM U TPYAOEMKOCTh TUCLUITIHHBI
Jlarnble 006 0oOmemM oObeMe MUCHIUILIMHBI, TPYAOEMKOCTH OTICIBHBIX BHIOB y4EOHOM
paboTHI IO TUCIUITINHE (M pacHpeieIeHHE 3TOH TPYLOEMKOCTH 110 CEMECTPaM) IPEACTABIICHBI B
Tadue 2.

Tabnuua 2 — O0beM U TPYI0EMKOCTh AMCLHUIUINHBI

IIpodeccronanpHbie J1s1 cOOpa ¥ OpraHU3alnui XpaHEHHs
pod (MopnduKanum) u A P P a p
KOMIICTCHIIHH OOJIBIINX JAHHBIX
COIIPOBOXKICHUIO
TIK-1.Y.1 ymets pa3pabatbiBaTh
MH(POPMALIMOHHBIX .
creTeM JOKYMEHTALMIO [Tl IOJIb30BaTelel
HH()OPMALIMOHHBIX CHCTEM
[IK-1.Y.3 ymMeTb HCHOJIB30BaTh aIrOPUTMBI
aHasK3a OOJBIIUX JTAHHBIX U
MHTEPIIPETALUH HOITYyYCHHBIX PE3YJIbTaTOB
TIK-7 Cniocoben
BBITIOJHATH PaOOTHI
10 CO3IaHHUI0
A ’ I1K-7.B.3 BiazneTh HaBbIKaMH pa3pabOTKu
pelaKTHPOBAHHUIO o
TIpodeccronasnbHbie Be0-calTOB; pabOThI C OONBIIUMH
UH(OPMALMOHHBIX
KOMIICTCHIUH obbeMamu nH(OpMaLUK; paboThI ¢
pecypcoB u .
CHCTEMOH ynpasieHus: konTeHToM (CMS)
yIPaBICHUIO
nH(OPMALMOHHBIMH
pecypcamu
TIK-9.3.1 3HaTh TeopeTHuecKue u
MPUKJIATHBIC OCHOBBI aHAIN3a OOJIBLINX
JTAHHBIX; THITBI aHAJIN3a OOJIBIINX JAHHBIX,
BH/Ib aHAJTUTHKH
[1K-9.3.2 3HaTh METO/BI HHTEPIPETALIUN
TIK-9 Cnocoben BH3YaJIM3aI[UK OOJIBIINX JAaHHBIX
MIPOBOJIUTH T1K-9.3.3 3HaTh METOABI
aHATUTHYECKOE HMHTEIUICKTYaIbHOTO aHaJIn3a JaHHBIX
HCCIIEeI0BAaHHE C TIK-9.Y.1 ymeTh NpOBOANTH aHATIN3
[IPUMEHEHHEM OOJBIINX JAHHBIX; OCYILIECTBIISAT
Ipodeccuonanbubie TEXHOJIOTUi HMHTETPAIUIO U Peodpa30BaHue JaHHbBIX B
KOMIIETEHLIUA OOJIBIINX JAHHBIX, xo7ie paboT 1o aHaMU3y OOJIBLIMX JAHHBIX

0a3upYIONIMXCS B
TOM YHCITe Ha
MeToaax
HCKYCCTBEHHOTO
UHTEIUIEKTa

I1K-9.Y .2 ymeTb NpoH3BOJAUTH OUUCTKY
JAHHBIX IS IPOBEJCHUS aHANTUYECKHX
pabor

I1K-9.Y .3 ymeTb pemarh 3a1auu
KraccubUKaIiy, KI1acTepU3aluy,
perpeccuu, MpOrHo3UPOBAHMS, CHI)KEHHS
Pa3sMEpHOCTU U PAHXKUPOBAHUS JAHHBIX
T1K-9.B.1 BaageTh HaBBIKAMH MOATOTOBKH
OTYETa 110 pe3yNbTaTaM aHAIUTHIECKUX
paboT ¢ UCHONB30BAHUEM TEXHOJIOTHA

TpynoeMkocTs 1o
Buy yueOHOl paboThL Bcero ceMecTpam
Ne7

1 2 3
Oowan mpyooemkocmeo oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020Mmo6Ku 4 4
Ayoumopnuie 3auamus, BCETo 4ac. 16 16
B TOM YHCJIE:

neximu (JI), (vac) 8 8

npakTHieckue/ceMunapckue 3amsarus  (I13),

(1ac)

naboparopssie padotsl (JIP), (uac) 8 8

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

JK3aMeH, (4ac) 9 9
Camocmoamenvhnasn paboma, Bcero (4ac) 155 155
Buo npomescymounoit ammecmayuu: 3auer,
madpd. 3ager, skzameH (3auer, Judd. 3au, OK3. OK3.
DK3.*¥%)

- "
TlpuMmeuanue:  kaHaMnaTCKHii 9k3aMeH

4. CopeprkaHue TUCILMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JeiaM U BHIaM 3aHITHH.
Paznensl, TeMBI AUCIUILIMHEL U UX TPYAOEMKOCTh IIPUBEAEHBI B TabmuIe 3.

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

Jlexun
Paszzensl, TeMbI JUCIUILTAHBL

(gac)

113 JIP KIT CPC
(C3) ‘ (gac) ‘ (gac) (gac)




Cemectp 7

Pa3zpen 1. Beenenue B OU3HEC-aHANTUTHKY U OOJIbLINE
JTAaHHBIE

Tema 1.1. TexHONMOrMM aHATUTUKHU JTAHHBIX 2 2
Tema 1.2. MeToibl OUHCTKH, TIPEAOOPAOOTKH 1
Tpancdopmanuu

50

Paznen 2. Anaymutrka faHHbIX low-code

Tema 2.1. IMIIopt U3 IpOMBIIIIEHHBIX HCTOYHUKOB
JTaHHBIX 2 2
Tema 2.2. TToqMozesH, MpOSKTUPOBaHUE O€3 TaHHBIX
Tema 2.3 Busyanu3zauus JaHHBIX

50

Paszpen 3. TIpukiaaaHble 3aa41 aHATUTHKH OOJIBIINX
naHHbIX. BBenenue B anroputmel Data Mining

Tema 3.1 AccounaTiBHbIE IpaBUIIa

Tema 3.2 Knacrepu3anus

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

55

Hroro B cemecTpe: 8 8

155

MIPOU3BOHOr0 KoMIIOHeHTa. HacnenoBanue B Loginom. O6HOBNEHNE
1 BOCCTaHOBJICHHE KOH(HUIYpAIH IPOU3BOIHOTO Y31Ia.
INepeomnpeneneHue NPOU3BOAHBIX Y3710B. BusyanusaTops! B
IIPOU3BOJHBIX KOMIOHEHTaX. [IpoeKTHpoBaHKe CBEPXY BHU3.
ITpoektupoBanue 6e3 naHHBIX. IIpuMep: IPOEKTUPOBaHIE OIMOACIN
JUIs pacdeTa cKuAKH. OrpaHUdeHHUs IPOSKTHPOBAHMS O€3 TaHHBIX.
Tema 2.3. Busyanuzarms JaHHBIX

Busyanu3zanus u OusHec-aHanuTHKA. Llenm u 3aa4u BU3yaanu3aru.
Otansl Bu3yanu3anuy. Metozs! Bu3yanu3anuy. Busyamzarop
Craructuka. Busyanuszarops! obuiero HazHaueHus. TaOuuubl.
I'paduku. Jlnarpammer. Kpyrossie quarpammel. ['uctorpaMmel.
Busyanuzarop "{uarpamma". CI0KHBIC BU3YalIU3aTOPbI OOLIEro
HasHaueHusi. OLAP-ananus. I'eorpaduueckue kaprol. TemioBsie
kapTbl. [Tnockoe nepeBo. narpamma cBszeit. O0naKko Teros.
ITy3sippKoBast quarpamma. Jluarpamma paccesiHust. Busyanusarop
OLAP-ky6.

Hroro 8 0

0 155

[IpakTHueckass IOArOTOBKA 3aKIIOYA€TCsl B  HEMOCPEIACTBEHHOM
OOyyalOlIMMUCS ~ ONPEAENCHHbIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX
npohecCHOHANBHOM AESTENBHOCTBIO.

4.2. CopepskaHue pa3JesIoB M TEM JICKIIMOHHBIX 3aHATHH.

C

BBIINTOJIHCHUN
Oynyeit

CopneprxkaHue pa3esioB U TeM JCKIMOHHbIX 3aHATHI PUBEACHO B TaduIe 4.

Ta6m/1ua 4 — COI[Cp)KaHI/IC pasacyioB U TEM JICKHMOHHOT'O 1HUKJIa

Paznen 3. [Ipukiaansle 3a1a4y aHATUTUKHY OONBIINX JaHHbIX.
Beenenue B anroputMsl Data Mining

Tema 3.1. ANTOpUTM MOUCKA aCCOLMATHUBHBIX MPaBUII.

Tema 3.2. Knacrepusaiust JaHHBIX.

Tewma 3.3. Knaccudukanust.

Tewma 3.4. Perpeccusi.

4.3. Tlpaktuyeckue (CeMUHAPCKHE) 3aHITUS
TeMbl IPaKTHYESCKUX 3aHATHH U UX TPYIOSMKOCTb IIPUBEJCHBI B TA0IHMIIE 5.

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

Howmep paznena

HazBanue u COoZCpKaHUC pa3aeioOB U TEM JICKIIMOHHBIX 3aHATHI

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

Tema 1.1. TexHONTOTHH aHATUTHKU JAHHBIX

Boccranosnenue TIPOIMYIICHHBIX 3HAYCHUM.

BhIpakenui Perl.

Ananu3 nanHbIX. TexHonorun OuzHec-aHaMMTHKH. [IpuKiIaHbIe
3a1a4yu OU3Hec-aHAMUTHKH. AHamuTHYecKue mwiaThopmsl. Coop u
HHTerpamus JaHHbIX. KOMIIOHEHTBI KOpropaTUBHOH HH(QOPMaHOHHO
(abpuku. Cuctemsl ynpasieHus JaHHbBIMH. [IpeoOpa3oBaHne JaHHBIX.
Tema 1.2. MeTozibl OUHCTKH, TPEROOPAOOTKH U TPaHCHOPMALIMI
O6miue cBeIeHNs 0 METO/IaX OYHCTKH JaHHbIX. OLeHKa KauecTBa
naHHbIX. OuibTpanust qaHHbIX. OOpaboTKa 1yOIMKAaTOB U
npotuBopednii. OOHapy)XeHHE U HCKIIOUSHHE AaHOMAbHBIX 3HAYCHHH.

IToaroroBka JaHHBIX B aHATUTHYECKHX CUCTeMax. TpaHcdopmanus
JIAHHBIX B aHAJIMTHYECKUX cucteMax. KommonenTs! «I'pynmnupoBkay,
«[lata u Bpemsi», «KBaHntoBanue», «Cxonp3suiee okHO», «Kpocc-
Tabnuna». OCHOBBI PETYJIAPHBIX BEIpaKeHHH. CHHTAKCUC PETYISPHBIX

Ne
/1

Tembl mpakTUUECKUX
3aHATHI

U3 Hux Ne

Dopmbl IpakTHUECKUX | TpyloeMKOCTb, |MpaKTUYEeCKoi |pa3zaena
3aHIATHI (gac) TIOJITOTOBKH, | TUCIIUAIT

(gac) JIUHBI

YyeOHBIM IUIAHOM HE IPEYCMOTPEHO

4.4. JlaGopaTopHbIe 3aHATH
Tembl 7a00paTOPHBIX 3aHATHH U X TPYIOEMKOCTb IIPUBENICHBI B TA0IHUIIE 6.

Tabmuna 6 — JlJabopaTopHbIE 3aHATHS U UX TPYJOEMKOCTb

2 Pazznen 2. Ananutika gaHabix low-code

3ampoce. YreHne nepemeHHbIX u3 b1,
Tema 2.2. [Toxmozenu, IpoeKTUpoBaHKe 0e3 JaHHBIX

Tema 2.1. IMIOpT 13 IPOMBIIUIEHHBIX HCTOYHUKOB IAHHBIX

V3en umnopra Excel-¢aitn. Hactpoiika ummnopra. Mcnons3oBanue
MOJKJIIOYEHHUS B ClieHapuu. Y3en umnopra basza nanubix. BusyanbHblit
nnrepdeiic nmnopra. Imnopt ¢ nomonipio SQL. ITepemennbie B SQL-

HpOI/ISBOZ[HI)Ie KOMITOHECHTHI. HpOI/IBBOIlHLIC Y3JIbI. C03ZlaH]/Ie

W3 Hux Ne
Ne HaumeHoBanue 1ab0opaTOpHBIX paboT Tpynoemxocts, | mpakTiueckoit | pasena
n/n (dac) MOJATOTOBKH, | AUCITUII
(gac) JIUHBI
Cemectp 7
1 | OcHoBsl pabotsl B Loginom. CuieHapuu. 2 1
2 | Konconupanms naHHbIX. IMIIOpPT HaHHBIX U3 2
MPOMBIIUICHHBIX HCTOYHHKOB.
3 | Data Mining: AccounaTuBHbIC paBHJIA. 1 1 3
I'enepanms npaBw1, HHTEpIIPETALUS,
BH3YIH3aIHs PE3yIbTATOB.
4 | Data Mining: Knacrepusarus. IIpakruaeckas 1 1 3
3amada 1 - CerMmeHTanys KJINeHTOB
TEIEKOMMYHHUKAIMOHHOM KOMITaHHH.




5 | Data Mining: Knaccudukanus. 1 1 3
[Ipaktiueckas 3amada 2 — ABCu XYZ
aHaIN3

6 | Data Mining: Perpeccusi. [Ipaktiueckas 1 1 3
3anayva 3 - [IporuozupoBaHue Npoaaxu
00BbeKTa HEeIBIKUMOCTH Ha OCHOBE
JIOTUCTHIECKON perpeccuu.

npubopoctpoenust. - CII06. : U3a-Bo
T'YAIL 2008. - 176 c. : puc., Tadm. -
Bubauorp.: ¢. 173 - 175 (54 Ha3zB.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TekcT : HemoCpeaCTBEHHBIN.

Bcero 8 4

4.5. KypcoBoe npoekTrpoBaHKe/ BBITOIHEHHE KypCOBOI paboThI
V4eOHBIM [UIAHOM HE HPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Byl caMOCTOATENIBHOM paboTHI U €€ TPYIO0SeMKOCTh IIPUBEICHB! B TabuuIe 7.

Tabauna 7 — Bussl caMOCTOSITENIbHON PabOThI U €€ TPYJIO0EMKOCTh

. Bcero, | Cemectp 7
Bun camocrosTenbHOM paboThI ’ ™7

qac yac
1 2 3

H3ydeHne TeopeTHIECKOro MaTepuana 50

mucuumnasl (TO)

Kypcosoe npoextuposanue (KI1, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Bsinonaenue pedepara (P)

IToaroToBka K TeKyIIeMy KOHTPOIIIO 95

yeneBaemoctH (TKY)

Jomamnee 3ananue (J13)

KontponbHsie pabotsl 3a0unnko (KP3) 30

ITonroroBka k HpOMe)KyTO‘IHOfI 50

atrecraiuu (I1A)
Bcero: 155 155

5. TlepeueHb yueOHO-METOANYECKOTO 00eCTIeUeHHUS
IUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs MO TUCIUILIHHE (MOIYJIIO)
Y4eOHO-MEeTOANIECKHE MaTEepUaIbl JJIsI CAMOCTOSITEIBHON paboThl 00YyYaroIMXCs yKa3aHbI B
ma. 7-11.

6. IlepeyeHb MMeYaTHBIX U IEKTPOHHBIX YUCOHBIX U3AaHHUI
[epeueHpb meyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3IaHUI MTPUBE/ICH B Ta0muLe 8.
Tabauua 8— IlepeueHb NEYAaTHBIX M DICKTPOHHBIX YUSOHBIX W3/IAHHUIH

https://znanium.com/catalog/ | AHanM3 JaHHBIX U MPOLIECCOB:
product/350638 VYuebnoe nocobue / bapcersin A.A.,
Kynpusnos M.C., Xonon U.U. -
CI16:BXB-IletepOypr, 2009. - 512 c.
- ISBN . - TekcT : 2IeKTPOHHBIN.

https://znanium.com/catalog/ | Jleckosen, }0. AHanu3 6osbinx
product/1027845 HabopoB nannbix / FOpe JleckoBert,
Amnanp Pamxapaman, [pxebdpu .
VibMaH ; nep. ¢ aHri.
A.A.CnunkuHa. - Mocksa : JIMK
Tpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Teker :
IEKTPOHHBIH.

7. TlepedeHb ANEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[epeuens EKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB HH(OPMALUOHHO-
TENEKOMMYHUKALMOHHON ceTH «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JIUCLMILIMHBI
TpuBezieH B Tabmmue 9.

Tabmuua 9 — IlepeyeHb SNEKTPOHHBIX 00Opa30BATEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»
URL anpec HanmenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pykOBOACTBO MOJIB30BaTENCH
%E2%80%94-rukovodstvo-polzovatelya

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOIHI
8.1. Ilepeyenr mnporpaMMHOro oOecleueH s, HCIOIB3yEMOr0 MPH OCYLICCTBICHUU
00pa30BaTeILHOTO MPOLIECcca MO JUCLMILIHHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo o0ecrieueHus npescrasiieH B Tabnure 10.

Tabmumna 10— IlepeueHs nporpaMMHOro 00ecHeUeHHs

Ne i/ HaunmenoBanue

KomiuectBo OK3EMIULIPOB B

Lcpp/ Bbubmuorpaduueckas cchlIKa Oubmorexe

1 Amnanmutryeckas miarpopma Loginom. BecrnatHas Bepcus U HEKOMMEPYECKOTO
ucnonb3oBanuss Community Edition
https://loginom.ru/?_ga=2.141838138.988103975.1592928053-
409674285.1589973143

URL aznpec (KpoMe 3IIEKTPOHHBIX
9K3EMIULIPOB)
519.6/.8(T'YAII) AmnppoHos, Cepreii AJieKcaHIpoBHY. 119
A 66 Mojenu 1 METOIbI B CHCTEMAX

MOJJICPIKKH TIPUHSATHS PELICHHUH
yuedHoe nmocodue / C. A. AHAPOHOB ;
C.-Tletep0. roc. yH-T a3pOKOCM.

8.2. [lepeuenn MH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIOIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEIILHOTO HpoLecca 110 JUCIUILINHE

Ilepeuenb ucnonb3yeMblXx HHOOPMALMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
tabmuue 11.




Tabnuua 11— IlepeueHp nHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

Or1eHKa KOMIIETEHINA

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETSHITHA
5-OayuTbHas IIKasa PAKTEp choppy

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

9. MatepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOM Ui  OCYIIECTBICHUS
00pa30BaTeIbHOTO NpoLecca MO JUCLMILIMHE, TPEACTaBIIeH B Tabauuel 2.

Tabmmua 12 — CoctaB MaTepHaIbHO-TEXHUIECKON Oa3bl

— oOyuaronuiicsi yCBOMJI TOJILKO OCHOBHOHM MpPOrpaMMHbBII Matepuar,
[0 CYLIECTBY M3JIaraeT ero, OMMpasCh HAa 3HAHHS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOIYCKaeT HEeCYIECTBEHHbIE OINOKN 1 HETOYHOCTH;

Ne HaumeHoBaHHEe COCTaBHOM yacTH Homep aynuropuu
/o MaTepUaIbHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOAUMOCTH)

MynbsTUMeaUiiHas JIEKIUOHHAS ayIUTOPHS

2 | KomnbroTepHslii kiiacc

«YJOBIIETBOPUTEIEHOM .
GAUTOHO — UCTIBITBIBACT 3aTPYIHEHHs B HPAKTHYECKOM INPUMEHEHHH 3HAHWUMN

HaIpaBJICHUS;
— c11a00 apryMEeHTUPYeT Hay4HbIE TOJIOKEHUS;
— 3aTpynHseTcs B GOpMyIUPOBAHHUY BEIBOJOB H 000OIICHHI;
— YaCTUYHO BJIAIE€ET CUCTEMOH CIELMAIH3UPOBAHHbIX OHITHH.
—oOyuatomuiics He YCBOMJ 3HAUMTEIBbHOH 4YacTH NPOrpaMMHOrO
Marepuana;
— JIOIlyCKaeT  CYLIECTBEHHbIE  OWMOKM M  HETOYHOCTH  IIPU

«HEYJIOBJIETBOPHTEIIBHO .
paccMOTpeHHH MpobJieM B KOHKPETHOM HalpaBJIeHUY;

«HE 3a4TEHO»

— HCOBITHIBACT TPYJHOCTH B IPAKTHYIECKOM NPUMCHCHHHN 3HAHHUIL;
— HE MOXXET apryMEHTHPOBATh HAyYHbIC TOIOKCHHS;
— He GOPMYIIHPYET BHIBOJOB M 0000IICHH.

10. OuenouHsle cpecTBa Ul IPOBEACHHUS IPOMEKYTOUHOM aTTecTalu
10.1. CocTaB OLIEHOYHBIX CPEACTBIJII TPOBEICHUS MNPOMEKYTOUHOM AaTTeCTaluu
00ydJaromuXcs 110 JUCHUIUIMHE NpUBEJIeH B Taduie 13.
Tabnuua 13 — CoctaB OLIEHOYHBIX CPEICTB ISl IPOBECHUSI IPOMEXKYTOYHOM aTTeCTaIMU

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa MpeJcTaBlieHsl B Tabmuie 15.
Ta6muma 15 — Borpocs! (3aaun) st sK3aMeHa

Bun npomexxyToyHOH aTTecTaluu [IepeyeHb OLIEHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY

10.2. B kauecTBe KpUTEpPHUEB OLECHKA YypPOBHSI Cc(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIMI 00Y4YaroUMMHCS MPUMEHSETCSl 5-0aiuibHasi 1IKajda OLUECHKH C(HOPMUPOBAHHOCTH
KOMIIETEHINH, KOTopast IIpuBeZicHa B Tabnuie 14. B TeueHne cemectpa MOXKET HCIIOIb30BATHCS
100-0amipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMBl  YHHBEpPCHUTETa,  IpaBHIiia
HCIOJIb30BAHUS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLINM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'YAIL
Tabnuua 14 —Kpurepuu onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

OI.[CHKa KOMITICTCHIIN

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIMI
5-OasutbHast IIKaja paKTep bop

— obyuatonuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ HPOrPaMMHBbIi
MarepHan;

— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— ONMMpAsCh Ha 3HAHMS OCHOBHOM M JONOJHHTENBHOM JUTEPaTypBI,
TECHO IPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKECHHS C HPAKTHYECCKOM
JEATENbHOCTHIO HANPABIICHNS;

— yMeJl0 000CHOBBIBAET M aprYMEHTUPYET BBIIBUI'AEMbIC UM UIICH;

— JIENaeT BLIBOABI M 0000IIEHN S

— cBOOOIHO BJIAJCET CHCTEMOM ClICHMAIN3HPOBAHHBIX TOHSTHIA.

«COTJIIMYHO»
«3a4YTCHO»

Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMECHA Koz
MHAUKATOpa
1 TexHonornu OU3Hec-aHAJUTUKY U OOJIBIINE JaHHBIE VK-2.V.1
JKu3HeHHbII LUK aHATUTHYECKUX poekToB Big Data. OIIK-1.B.1
HHTerpanus, NoAroToBKa, OUMCTKA, aHAJIN3, HHTEPIPETALIUS.
Ocobennoctu 3a1a4 ¢ Big Data.
3 AHaJMTHYECKHE IIAT()OPMBI OIIK-2.3.1
4 Texunonoruu KDD u Data Mining OIIK-2.VY.1
5 TeXHOJIOTMH MOATOTOBKH JaHHBIX K aHAJIU3Y OIIK-2.B.1
6 TlonroroBka qaHHbIX K aHamU3y. OCOOCHHOCTH JaHHBIX, T1IK-1.3.1
HAKOILUICHHBIX B KOMIIaHUIX. DopMann3amys TaHHbIX.
Mertozbl cOopa JaHHBIX.
7 OT4eTHOCTb M BU3yalu3aLus JaHHBIX B aHAIUTHUECKHX IK-1.V.1
iathopmax
8 AcconuaTtuBHble npasuia. Haznauenue. [lpumepst IIK-1.¥.3

HCHoNb30BaHNs. ba3oBele moHsATHA. MeToIbI ToncKa
ACCOIMATHUBHBIX IIPaBWI. METPUKH aCCOLMATUBHBIX ITPABUIL.
MuTepnperanus accolMaTUBHBIX IPABUIL.

9 TlonroroBka qaHHbIX K aHanU3y. OCOOCHHOCTH JaHHBIX, T1K-7.B.3
HAaKOIUICHHBIX B KOMIaHusAX. Dopmann3anms 1aHHBIX.
Mertozsl cOopa aaHHBIX. MeToab! Ipe/i NOATOTOBKH JaHHBIX.

— oOyyaromuiics TBEpAO YCBOMI IPOrPaMMHBII MaTepHal, rpaMOTHO U
10 CYyNIECTBY W3/IaraeT ero, ONHpasCh Ha 3HAHUS OCHOBHOMW
JIMTEPATYPBI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW AEATEIbHOCTHIO
HAaIpaBJICHUS;

— apryMEHTUPYET Hay4HBIC TTOJIOKCHHS;

— JIENaeT BLIBOABI M 0000IIEHN S

— BJIaJieeT CUCTEMOH CIeLUaIN3UPOBAHHBIX OHATHI.

«XOpPOLIO»
«3a4YTCHO»

10 TpeboBanus k 1aHHBIM. POPMBI IPEACTABICHUS AaHHBIX. I1K-9.3.1
Tune wkan. MapopmatuBHOCT naHHBIX. [IpencraBieHue
HabopoB naHHBIX. OCOOCHHOCTH OOJIBIINX TAHHBIX.

11 Busyanusanus nanHbix. Busyanusaropsl obmero HazHayenus | 11K-9.3.2
u cneunanusupoBanisie. OLAP-ananuz. Busyanuszatopst
OLICHKU KauecTBa MOJIEIUPOBaHus. BusyanusaTopsl,
HMHTEpIpeTalHn pe3yabTaToB aHanu3a. Konuenuus aHanuza
naHHbIX k. ThroKH.

12 AccouuaTtuBHble npasuia. Haznauenue. [Tpumepsr IIK-9.3.3
Hcrnosib3oBaHus. bazoBbie MOHATH. MeTO/Ibl MOUCKA




ACCOLIMAaTUBHBIX IIPAaBUJI. MeTpI/IKI/I ACCOLIMAaTUBHBIX ITPABUJI.
MHTCpHpCTaL{I/Iﬂ aCCOLMAaTHUBHBIX ITpaBUJI.

13 TpeboBanus k 1aHHBIM. POPMBI IPEACTABICHUS aHHBIX. IIK-9.V.1
Tune wkan. MapopmatuBHOCTE naHHBIX. [IpencraBneHue
HaOopoB maHHbIX. OcOOEHHOCTH OOJBLINX JAHHBIX.

14 Ounctka manubeix. OrieHKa KayecTBa JaHHbIX. MeTOoIbl T1IK-9.Y .2
OLIEHKH Ka4yecTBa JaHHBIX. DmibTpanus faHHBIX, 00paboTKa
JyOJMKAaTOB U IPOTUBOPEYHid. BhIsIBIICHHE aHOMAaIBHBIX
3HayeHni. CokpalieHue pasmMepHOcTH qaHHbIX. CoKpalieHne
4HCIIa NPU3HAKOB U 3aluCel.

15 KnactepHslii ananus. @opManbHOe ONKMCAHHUE aIrOpUTMa IIK-9.Y .3
Kjactepu3anyu. TUnbl KITacTEPHBIX CTPYKTYp. Mepbl
cxojcTBa. MeTOMbI ONPENENCHHUs] PACCTOSHUS MEXIY
knactepamu. Mepapxuueckue METOIbI KIIACTEPU3ALHH.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Knacrepusarus kaTeropuaabHbIX JaHHBIX. AJTOPHTM

3 BremnHre KOMIIOHEHTBI B OHOJIHOTEKH.

4 Tpancdopmariust JaHHBIX.

5 Komnonent ['pynnupoBka.

6 Komnonent [lata u Bpems..

7 KommoHeHT /1s CBsi3M HECKOJIBKHX Ha00poB AaHHBIX ClHsHHE.

8 KoMmmoHeHT /15 CBsI3M HECKOJIBKMX Ha0OpOB AaHHBIX JonoNHeHNne TaHHBIX.

9 KommoHeHT 1s CBsI3M HECKOJIBKIX Ha0opoB naHHEIX CoerHEHHE.

10 KommnoHeHT m1s CBsI3M HECKOJIBKIX Ha00poB naHHEIX OO0beIMHEHHE.

11 Kommnonent KBanroBanue.

12 KomnonenTt CkoJb3s11ee OKHO.

13 Komnonent Kpocc-rabmmua.

14 VIMIopT 13 NIpOMBIIUIEHHBIX HCTOYHIKOB JIAHHBIX.

15 [loamozpenu, mpoekTHpoBaHKUe 0e3 TaHHBIX.

16 Co3anue makeToB.

17 ®DopManbHbIi A3bIK TOUCKA M MAHUIYJSLHNA B OOJBIINX MAaCCUBAX JaHHBIX:
peryssipHbIC BBIPAKEHHS.

CLOPE.
16 AHauTH4ecKast OTYETHOCTh M BU3YaJIM3aLUsl JTAHHBIX. T1IK-9.B.1
17 Ancam6im Mozenelt B ananutHke. [Ipramep coBMeCTHOro I1IK-9.B.2
ucroap3oBanusg ABC u XYZ Mojeneii aHaiauza.
18 AHanuTu4eckas nupaMuIa aHaTUTUKU. IHCTpyMeHTHI IIK-9.B.3

aHaNIUTUKK JaHHBIX. COBPEMEHHOE MTOHSTHE aHaIN3a TaHHBIX.
Oco0CHHOCTH 3aJ]au HOBOT'O THIIA.

Bomnpocs! (3agaun) s 3auera / qudd. 3ayeTa npencTaBieHsl B Tadnune 16.
Tabnuua 16 — Borpocs! (3aaun) ans 3adera / nudd. 3auera

Kon

Ne i/ Ilepeuensp BompocoB (3amay) mist 3adera / audd. 3aueta
P P (sana) 1 nudd HHJMKaTOpa

YueOHbIM [UIaHOM HE MPEYCMOTPEHO

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

No /i1 IpuMepHSIi epedeHb TeM UL KyPCOBOrO IIPOEKTUPOBAHNS/BHIIIOIHEHHS
B KYpCOBO# pabOTbI

VueOHBIM [IAHOM HE NPELYCMOTPEHO

Bompocsl [1si  TpoBeieHHsT MPOMEXKYTOYHOM aTTecTallid B BHAE TECTHPOBAHHS
TIpeJCTaBJICHBI B Tabmune 18.

Tabnuua 18 — [IpuMepHsIii epedeHb BOIIPOCOB ISl TECTOB

Kox

Ne i/ ITpumepHsIii nepedeHb BOIPOCOB Il TECTOB
UHJMKaTOpa

He npexycmotpeno

IlepeyeHb TeM KOHTPOIBHBIX PadOT IO JUCHUILIMHE OOYYarOIIMXCS 3a04HOH (HOpMBI
00yueHus, IpeICTaBlIeHb B Tabauue 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

1 Komnonent BelnonHenue ysina.

2 Komnonent [uxr.

10.4. Meroauueckue  Marepualbl,  ONpPEACIAIOMNE  HPOLEAYpPHl  OLEHMBAHUS
MHIMKATOPOB, XapaKTEPU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, coaepxaTcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTUpYIOIIMX HOPSIOK M MPOLEAypy
MPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALMH 00Y4aIOLIIUXCS
T'YAIL

11. MeTtonuueckue YKa3zaHus OJist 06y‘IaIOHII/IXC$I 110 OCBOCHHUIO TUCIUITIIMHBL

11.1. Meroguueckne yka3aHus I8 OOy4aromIMXCA II0 OCBOCHHIO JIEKIHOHHOTO
Mmarepuana

OCHOBHOE Ha3HA4YCHUE JICKIIMOHHOTO Marepuajia — JIOTMYECKH CTPOIHOe, CHCTEeMHOE,
rIyOOKOe W SICHOE W3JIOKeHHE ydeOHoro marepuana. HasHaueHWe COBpPEMEHHOH JICKIMU B
paMKax JUCLUUIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO HH(OpPMAILHUIO MO TEME, & B OCBOCHHU
(yHAaMEHTANIBHBIX MPOOJEM JUCLUUIUIMHBL, METOJOB HAy4YHOrO IIO3HAHHUS, HOBEHIINX
JIOCTHXKECHUH HayqHOW MbIciu. B yueOHOM mpomecce JEKIHs BBINOIHACT METOMOJIOIMYECKYIO,
OpraHM3alOHHYI0 ¥ MH(GOPMAIMOHHYIO (YHKIMHU. JIeKius pacKkpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOW o0jacTd 3HaHUs, €€ NpoOJeMbl, JaeT LIENbHOE MPEACTABICHHE O IUCLUILIUHE,
TTOKA3bIBAET B3aUMOCBSI3b C IPYTHMMHU TUCIUTLIMHAMH.

Ilnanupyembie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMUCS JCKIIMOHHOIO MATEpHAIa;

— TIOJTyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHB
KOTOPBIX ONPEJEIISIETCS IIENIEBOM YCTAHOBKOM K KaXKJJ0H KOHKPETHOH TeMe;

— MOJy4Y€HHE OINbITa TBOPUECKON PabOThl COBMECTHO C MPENOaBaTeieM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  Ka4yecTB, JIOOBM K TMpeaMeTy U
CaMOCTOSITEJILHOTO TBOPYECKOTO MBILILICHHUSI.

—  TOosIBJICHHE HEOOXOAUMOTrO HHTEpeca, HEOOXOAUMOrO JUIsl CAMOCTOSITENBHOM paboThI;

— TIIOJydYeHHE 3HAHMH O COBPEMEHHOM YpPOBHE DAa3BHTHS HAyKH M TEXHHKH H O
MIPOTHO3€ MX PAa3BUTHA Ha OJIDKaWIINe TOMBI;

— HAYYHTBCS METOJAMYECKH 00pabarhiBaTh Marepuai (BBLACIATH TVIABHBIC MBICIH U
TOJIOXKEHUSI, TIPUXOAWTH K KOHKPETHBIM BBIBOAAM, MOBTOPATh HUX B  Pa3iIM4YHBIX
(hopMyITHpPOBKaX);

— IOJy4YeHHE TOYHOTO MOHMMAaHHMS BCEX HEOOXOAMMBIX TEPMUHOB U ITOHATHH.

JleknuoHHBIE  MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAlMel ClnaiaoB U
WCIOJIB30BAHMEM pPAa3JaTOYHOTO MaTepHana IpH TPOBEACHUM KOPOTKHX JAUCKyccHil 00
0COOCHHOCTSIX MPUMEHEHHS OT/ICIIbHBIX TEMATHK 10 JUCLUIUINHE.




CTpyKTypa NpefoCTaBICHHU JICKIIMOHHOIO MaTepHaa:

— BerynutenbHast 4acTb ONpEAENseT Ha3BaHHE TEMBI, [UIAH H 1IeJIb JICKIHY;

— B 0CHOBHO#1 YacTH peann3yercsi COACPKaHHE TEMbI, BCE TJIABHbIC Y3JI0BbIC BOMPOCEHL,
paccMaTpuBalOTCS TMPUEMBbl M TEXHOJOTMH TeKylled TeMbl C MPUMEHEHHEM CPEICTB
Bi3yanuzauuy. KaxIplii BONPOC — 3aKaHYMBACTCS  KPATKUMH  BBIBOJAAMH,  JIOTHYCCKH
MOJIBOUIILIMMH CTY/ICHTOB K CJIIYIOLIEMY BOIPOCY JICKIIHH;

— 3akirounTenpHas 4YacTh 0000mIaeT B KpaTKuxX (GOpMYIHPOBKaxX OCHOBHBIC HACH
JICKIMH, JIOTHYECKH 3aBepIlast €e Kak LeTOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauueckue yka3aHus Ui OOYydYaroIMXCsl 110 BBIIOJHEHUIO J1a0OpPaTOPHBIX
pabor

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUICS JOKEH yryOuTh u
3aKpPEIHUTh 3HAHWS, NPAKTUYCCKHE HABBIKU, OBJIAJIETH COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUM C KBaIM(MHUKALMOHHOW XapaKTepUCTUKOH oOydaromierocs.
BsinonHeHHE J1a00PAaTOPHBIX PabOT COCTOHUT U3 KCHEPUMEHTAIBHO-IPAKTUYECKOH, PacyeTHo-
QHAJIMTHYCCKOH YacTeH U KOHTPOJIBHBIX MEPONPHUATHIL.

BeinoniHeHne 1a00paTOpHBIX PabOT 00y4arOUIMMCS SBJISETCS HEOThEMJIEMOW 4YacThIO
H3YYCHHUS JUCLUIUIMHBI, ONpEIENIieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
ofecreYnBalOMUM PEIICHHE CISTYIONNX OCHOBHBIX 3a/[a4 00y4aroI[erocs:

— InpuoOpeTeHHe HABBIKOB HCCIICNOBAHUS IPOLECCOB, SBICHHI U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM AUCLUIUINHBI;

— 3aKpCIUICHHE, PA3BHTHC M JETAIH3AIUs TCOPETUYCCKHX 3HAHWM, MONYYCHHBIX Ha
JEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMAIMH 110 U3y4aeMOH AUCLMILIHHE;

— I[pHOOpEeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboThl ¢ 1ab0paTOpHBIM
00opygoBaHIEM U IPHOOPAMHL.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT
3aganue Ha J1abOpaTOpHYIO paboTy BBIKIAJBIBACTCS B JIMYHBIA KaOMHET CTYICHTA.

OOsi3aTebHBIME ~ MEPONPHUATHSIME  SIBJSIIOTCS:  YCTAQHOBKA ~ YKA3aHHOIO  IPOTrPaMMHOIO
obecrieueHus, 3HAKOMCTBO CO CIIPaBOYHBIMH MaTepuanaMmu. JlabopaTopHas paboTa BBIITOIHIETCS
Ha KOMIIBIOTEpaX B ayIUTOPUIX Kaeaphl WK HA JINYHBIX HOYTOYKaXx.

Crpykrypa u hopma otyera o 1abopaTopHOii paboTe

Ot4er 0 BBINOJHEHUH J1A0OPATOPHON pabOThl AODKEH BKIIOYATH CICAYIOUINE TTO3HUIHN:
MOCTaHOBKY 3a/a4yd, ONHCAHHE HCCICAYyeMOIl MPEIMETHOW O00JacTH, MOIIArOBOE OIMCAHHE
TEXHOJIOTUM BBINOJHEHHS ¢ HEOOXOJMMBIMH KOMMEHTapHsSMH K pa3pabOTaHHOMY CIIEHApHUIO
00paboTKU IAHHBIX, PE3yJIbTATHI U BHIBOIBI.

TpeGoBaHus K 0OPMIICHHIO OTYETA O 1abOpaTOpHOi paboTe

H3noxenne Tekcta u odopmieHHE pabOThI ClEAyeT BBHINOIHATh B COOTBETCTBHH C
tpedboBanusimu  ['OCT 732 - 2017, npeacraBneHHsiMu Ha  caiite  ['YAIIL
https://guap.ru/standart/doc

11.3. Meronuueckue yka3aHUs JUIL 00YYarOIIUXCS 110 IIPOXOXKICHUIO CaMOCTOSTEIBHON
paboTsl

B Xo/1e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThl, 00y4YarOUIUICS BBIIONHIET PaboOTy MO
3alaHUI0 M IPH METOJMYCCKOM PYKOBOJACTBE IPEIOJaBareis, HO 0e3 ero HemocpeJCTBEHHOIO
y4acTHsl.

Jns oOyuatomuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas padoTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJIbHYIO paboTy. 3aaHus peACTaBlIeHsl B Tabauie 19.

B mporiecce BBINOMHEHUsI CAMOCTOSTENBHON PadoThl, y oOydaromierocsi popMupyercs
LenecooOpa3Hoe MIIaHNPOBaHHEe paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
M HaBBIKA B YCBOCHHHM M CHUCTEMAaTH3aLMU IPHOOpPETAEMbIX 3HAHUIl, 00ECIeUMBAET BBICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPHOA OOYYCHHs, MOMOraeT MOJYYHTh HAaBBIKM IOBBIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — pabory
00y4aOINXCASBIISIOTCS !

—  y4eOHO-METOANYECKUl MaTepuall 1o JUCLMILIHHE;

— METOJIMYECKHE YKa3aHHS MO BBIMOJHEHHIO KOHTPOJBHBIX paboT (711 00y4aromuxcst
0 3204HO (opme 00yUeHHs).

11.4. Meroauuecknue ykazaHHs JUIA OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IIpPEIyCMAaTpUBAcT KOHTPOJb KadecTBa 3HAHWUN
00y4aromuXcs, OCYHIECTBISIEMOr0 B TEUCHHE CEMECTPA C IIEBI0 OICHUBAHUS XOJa OCBOCHUS
JUCIUILTHHBL.

VY4UTHIBAIOTCS CIEAYIONME IO3MIMU: IOCEIICHUE JICKIUI, OIEHKH, INOJIyYCHHBIE IO
pe3ysbTaTtaM 3aluThl JabopaTOpHBIX padoT, MocelaeMocTs. Bee mepednciaeHHble moKa3aTenn
OLICHUBAIOTCS B 0ajulaX, CYMMHUPYIOTCS M SBISIOTCS 0a30BOW OLIGHKOH NpH IMPOBEICHUH
TIPOMEXKYTOYHOH aTTECTAINH.

11.5. Meroauueckue ykazaHHs JUI1 OOy4aroNIMXCs IO IPOXOXKICHUIO HMPOMEKYTOYHOH
aTTecTal[|H.

IIpomexyrouHas  arrectanusi  OOydYaroOLMXCs ~ MPEAYCMATPHBAaeT  OLICHHBaHHE
TIPOMEXYTOUHBIX U OKOHYATEIIBHBIX PE3YJIbTaTOB 00y4deHUs 1o aucuuiuimHe. OHa BKIIOYaeT B
cebst:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYaIOIIMMCS B Ipolecce
W3y4YCHUs BCCHl TUCUMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTEIBLHON paboThl, CIOCOOHOCTH
NPUMEHATh HMX JUIS PEIICHUS INPAKTUYECKHX 3ajad. DJK3aMeH, KakK IPaBWIIO, NPOBOAUTCA B
MEPUOJ DK3aMEHAI[MOHHOM CECCHMM M 3aBEpLIAeTCs aTTECTAlMOHHOW OICHKOH «OTJIIMIHOY,
«XOPOILIOY», KYJOBIECTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHON.
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