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AHHOTaIUS

JucuumivHa «Bosplike JaHHBIE» BXOAUT B 00pa3oBaTEIbHYIO HPOrpaMMy BBICIIETO
o0Opa3oBaHKss — MporpaMmy OakanaBpuara IO HANpPaBJICHUIO MMOATOTOBKH/ CHEHHATBHOCTH
09.03.02 «HMudpopMaIMOHHbIE CHCTEMBI U TEXHOJOTHMM» HampasieHHOCTH «MHpopmannoHHbIe
TEXHOJIOTUH B MEUAMHAYCTpUi». JlicimIuiinHa peanusyercs kadeapoit «Ned2y.

JlucunnivHa HaneneHa Ha JOPMHUPOBAHHE y BBIITYCKHHKA CJIETYIOLIMX KOMIETEHIMHA:

VYK-2 «CniocobGeH ompeaensth Kpyr 3ajad B paMKaX [OCTaBICHHOW LIEJM U BHIOUpATH
ONTUMAJBHBIC CIIOCOOBI MX PEIICHHs, UCXOIA U3 ACHCTBYIOIIUX HMPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTpaHUYEHUID

OIIK-2 «CrocobeH MOHMMATh MPUHLHUIBI PabOThl COBPEMEHHBIX HH(pOPMAIMOHHBIX
TEXHOJIOTHH U HPOTPaMMHBIX CPEICTB, B TOM YHCIE OTCYECTBEHHOTO IIPOU3BOICTBA, U
UCIIONIB30BATh UX MPH PELICHNH 33/1a4 MPO(ECCHOHAIBHOM NeATENbHOCTH)

IIK-9 «CnocobeH HPOBOAMUTH aHATUTHYECKOE HCCICNOBAHUE C IPHMEHEHHEM
TEXHOJIOTUH OOJBIIMX NAaHHBIX, 0a3UPYIOLIMXCS B TOM YHCIE Ha METOJaX HCKYCCTBEHHOTO
UHTEJUIEKTa»

CozeprkaHue IUCIMIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C OCHOBHBIMHU
HampaBleHUsIMH B 00MacTH aHanu3a OOJBIIMX JAaHHBIX: METOJAMH KOHCOJIMIALMH U
TpaHc(OpMaIMU JaHHBIX, OYUCTKM M TNpenoOpaborku, uHTeIUIeKTyanbHbM (Data Mining)
aHanu3oM JaHHbIX. Big Data (Bonplime JaHHBIE) paccMaTpHBAIOTCS KaK —TEXHOJOTHS
MOJrOTOBKHU JIAHHBIX CBEPXOO0JBLIOrO, HENPEPHIBHO BO3PACTAIONIEr0 00beMa, PACIION0KEHHBIX B
pacnpeneneHHbIX (GallIoBBIX CHCTEMax M OTOBBIX K aHanM3y MeTogamu Data Mining u GusHec-
aHaUTUKH. [Ipy BBIOIHEHUH J1a00PAaTOPHBIX PabOT paccMaTPUBAIOTCS IPUMEPBI HCTOYHUKOB,
MOPOXKIAIOMUX OOJbIINE AaHHBIC: KIMEHTCKHE TPAH3aKIMH PO3HUYHBIX TOPrOBBIX CETeH,
MOOMJIBHBIC YCTpOiicTBa, GAaHKOBCKHE NaHHBIE. MICCIEnyIOTCs METOABI U alrOPUTMBI PEIICHHS
OCHOBHBIX 33/1a4a aHauu3a OOJIbIIMX AaHHBIX: KIacCH(HUKAIMS, KIACTEPU3aLHs, aCCOLATHBHEIC
npaBuia.

IIpenogaBanue MUCHMIUIMHBL IPETyCMaTpUBAeT clepyomue (OpMBI OpraHH3alUd
y4eOHOro mpoliecca: JIEKIHH, 1a00opaTopHble paboThl, CAMOCTOsTEIbHAS paboTa 00y4aroIIerocs.

[IporpamMMoil AUCHUILIMHBL NPELYCMOTPEHbI CIEAYIOINE BHIbI KOHTPOJS: TEKyIIHH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aATTECTAlUI B (hOpME 3K3aMEHa.

OOuiasi TPyA0EMKOCTh OCBOCHHSI JHMCLMIUIMHBI COCTAaBISsIeT 4 3a4eTHBIX eIUHMIBI, 144
yaca.

SI3bIK 0OY4YCHHS O TUCHUILINHE KPYCCKUIY.

1. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUICHHUS 110 JUCLUILIHHE
1.1. Uenu mpernogaBaHusi TUCLMIUTMHBI — IOJyYeHHE 00YYAOUIMMHUCS HEOOXOUMBIX
TEOPETHUUYECKUX 3HAHUI B 00JacTH aHanu3a OONBIIMX [aHHBIX, (opMHpOBaHHE yMEHHH W
HABBIKOB B PELICHUH NPUKIATHBIX 3a/1a4 OH3HEC-aHATUTUKH.
1.2. JlucuMiuiMHa BXOAHUT B COCTaB 00s3aTENIbHOM 4acTH 00pa30BaTeIbHON MPOrpaMMBbl
BhIciIero oopasopanus (nanee — OI1 BO).
1.3. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YUCHHUS O JUCLHILUIMHE, COOTHECCHHBIX C

IUIaHUpYeMBIMH pe3ynbTaTamu ocBoeHus OI1 BO.

B pesynbrate u3ydeHus AUCUMIUIUHBI OOYYAIOIIMIICS TOJDKEH 00JanaTh CIeAyOIUMU
KOMITETCHIIMAMH WM UX 9acTsAMu. KoMneTeHnny 1 MHIUKAaTOPBl UX JIOCTHKEHUS IPUBEICHBI B

Tabymne 1.

Tabnuna 1 — IlepeyeHb KOMIIETCHIMI M UHMKATOPOB WX JOCTHKCHUS

Kateropus (rpynmna) Koz u Kon 1 HaumeHOBaHHE MHAUKATOpA
HalMEHOBaHHE
KOMIIETCHIIUH JOCTUKCHH S KOMIIETEHIIUH
KOMIIETEHIIUU
VK-2.3.1 3HaTh BUIBI PECYPCOB U
OTpaHUYEHUH ISl peLIeHUs
po(heCCHOHATBHBIX 3a1a4; OCHOBHBIC
METO/IbI OLIEHKHU Pa3HBIX CIIOCOOOB PelIeHUs
3aj1ay; JeHiCTByIOIIEe 3aKOHOJATEIBCTBO H
YK-2 Criocoben I aB(;BLIe HO }1141,1 erynupyolue
ONpenessITh Kpyr P PMBI, PETyTHPY
npodecCHOHANBHYIO IesTeIbHOCTD
3aJa4 B paMKax
o VK-2.Y.1 ymeTs npoBOAUTH aHAIIH3
HOCTABJICHHOH I1eNH o
W BLIGHDATE IIOCTABJICHHOH LieU U (hOPMYITUPOBATH
P 3a71a4i, KOTOpble HEOOXOMMO PELIUTh IS
ONTUMAJIbHbIE
YHuBepcabHble ee JIOCTHKEHUS; aHAJIU3UPOBaTh
Croco0bl UX
KOMIETEHIINI aIbTepPHATHBHBIC BAPHAHTHI IS

PEILEHHUS, HCXOs U3
JIEHCTBYIOIINX
MPABOBBIX HOPM,
HUMEIOIHXCS
pecypcoB u
OTrpaHUYeHUIN

JOCTI)KEHHSI HAMEUEHHBIX PE3yIbTaTOB;
HCII0JIb30BaTh HOPMATUBHO-TIPABOBYIO
JIOKYMEHTaLHIo B cepe
npodecCcHOHaNbHOMI AesTeIbHOCTH
VK-2.B.1 Bnagers METOAUKaMH pa3pabOTKH
1N U 3324 IPOEKTa; METOAAMH OLICHKU
NnoTpeOHOCTH B pecypcax,
MIPOJOJIKUTEILHOCTH U CTOUMOCTH IIPOEKTA;
HaBBIKaMU PabOThI ¢ HOPMATUBHO-IIPABOBOM
JIOKyMEHTauuen

Ob6uienpodeccroHanbHbIE
KOMIETCHIIUU

OIIK-2 Cniocoben
MMOHUMATh
NPUHLHKIBI PabOTHI
COBPEMEHHBIX
HMH(POPMALIMOHHBIX
TEXHOJIOTUH U
MIPOrPaMMHBIX
CpEJICTB, B TOM
quce
OTEYECTBEHHOTO
HPOU3BOICTBA, U
HCIIONB30BaTh HX
IPH PeLIeHUH 3a1a4
npodeccuoHaNbHOR
JIeATEIIbHOCTH

OIIK-2.3.1 3HaTh NPUHLUIIBI PaOOTHI
COBPEMEHHBIX HH(OPMAI[HOHHBIX
TEXHOJIOTH U MPOTPaMMHBIX CPEACTB, B
TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOJICTBA,
IPH PEIIeHHH 3a71a4 MPpodheCcCHOHATLHOM
JesATeNbHOCTH

OIIK-2.VY.1 yMeTb 1€MOHCTPUPOBATh
MOHUMAaHHE NPHHIIUIIOB COBPEMEHHBIX
HMH()OPMALIMOHHBIX TEXHOJIOTUH 1
MIPOrPAMMHBIX CPE/ICTB, B TOM UHCIIE
OTEYECTBEHHOTO IPOU3BOICTBA, U
HCII0JIb30BaTh MX IPH PELIEHUN 3a1au
npodeccHOHaNbHON AeSATETbHOCTH
OIIK-2.B.1 umetb HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX HH(OPMAIHOHHBIX




TEXHOJIOTUI ¥ IPOrpaMMHBIX CPEJICTB, B
TOM YHCJIC OTEYECTBEHHOTO IIPON3BOJICTBA,
NPH PEIICHUH 3324 TPOPECCHOHANBHOM
JIeSATeIbHOCTH

B TOM YHCJIC:

T1IK-9 Cniocoben
MIPOBOIUTH
aHaJINTHIECKOE
HCCIIEIOBAHHUE C
PUMEHEHHEM
TEXHOJIOT Mt
OOJIBIINX JAHHBIX,
0a3upyIOIUXCs B
TOM YHUCIIC Ha
MeToax
HCKYCCTBEHHOT'O
HHTEIICKTa

Ipodeccuonanbubie
KOMIIETEHIIH

[1IK-9.3.1 3HaTh TeOpeTHUecKue u
IIPUKJIaJHBIE OCHOBBI aHAJIN3a OOJIBIINX
JIAHHBIX; THIIBI aHANN3a OOJIbILINX JAHHBIX,
BU/Ibl AHAJUTHKU; METO/bI MHTEPIPETALUH
1 BU3yaJIM3aluy OOJBIINX JaHHBIX; METOJIBI
MHTEJUIEKTYaIbHOTO aHaIN3a AaHHBIX
I1K-9.Y.1 ymeTb NpoBOIUTH aHANU3
OOJIBILIMX JaHHBIX; OCYLIECTBIISITh
HHTETpaLuio U npeodpa3oBaHue JaHHbIX B
xoze padort 1o aHanu3y OOJIBIINX JaHHBIX;
MPOU3BOAUTH OUUCTKY JaHHBIX AJIs
MPOBEJICHUS aHATUTHYECKUX PadoT; periaTh
3a71a4u KJIacCU(pUKaIUK, KJIaCTePU3aLHH,
perpeccuu, NPOrHo3MPOBAHUS, CHIXKEHUS
Pa3MEpHOCTH U paHKHPOBAHUS JaHHBIX
TIK-9.B.1 BiageTs HaBBIKAMH I1OITOTOBKH
OT4YeTa 0 pe3yJIbTaTaM aHATUTHYECKUX
paboT ¢ UCTIONB30BAaHUEM TEXHOJIOTHIA
0OJIBIINX AAHHBIX; IPHEMAaMH pa3pabOTKU U
OLICHKU MOZIENH OOJIBLIMX JIAHHBIX; ONBITOM
HCIIOJIb30BAaHMS aHAIN3a OOJIBIINX TAHHBIX,
B TOM YHCJIE C IPUMEHEHHEM METOJI0B
HCKYCCTBEHHOT'O MHTEJICKTa

nexuuu (J1), (qac) 17 17

npakTuyeckue/cemunapcekue 3amsitus  (113),

(gac)

naboparopHasle pabotst (JIP), (dac) 34 34

KypcoBoii mpoexT (pabota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (4ac) 57 57
Buo npomescymounoit ammecmayuu: 3ader,
nudd. 3auer, sk3amen (3ader, dudd. 3auy, DKk3. JKk3.

Dk3.*¥%)

% -
HpI/IMe‘{aHI/Ie: KaHIUJATCKUH 5K3aMECH

4. ConeprkaHue TUCIUTUIINHBI

4.1. Pacnpenenenue TpyI0€MKOCTH AMCLUIUIUHBI 10 pa3enaM U BUAAM 3aHATHH.

Pa3uem;1, TEMBbI IUCHUIIIIMHBI U UX TPYAOCMKOCTb IIPUBCICHBI B Ta6J’II/II_IC 3.

Tabnuia 3 — Pa3jiensl, TeMbl JUCHHUIUIMHBI, UX TPYAOEMKOCTh

Pa3ﬂem>1, TEMBI TUCIATIIMHBI

Jlexunu
(1ac)

13 (C3)
(1ac)

JIp
(gac)

KIT
(gac)

CPC
(uac)

Cemectp 6

2. Mecto aucuuniuHsl B crpykrype OI1
JucuuninHa MoxeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYAOIIMMUCS

IIpY U3YyUCHUH CICAYIONNX NTUCHUITIINHL
- ((YHpaBHEHI/Ie JJAHHBIMIN),

— «Teopust BepOsSTHOCTEH U MaTeMaTH4ecKasl CTATUCTHKAY,

— «Teopus nHpOpMaLMH, TAHHbIE, SHAHUS.

3HaHWA, MONyYCHHBIE NPU W3YYCHUM MaTepHana JaHHOW IHUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPH N3YyUECHUH APYTUX AUCIUTUINH:

— «MeTtopl HUCKYCCTBCHHOI'O MHTCIIJICKTa».

3. OOBeM U TPyJOEMKOCTh AUCIUIUINHEL

Jlannapie 006 oOmeM oO0beMe JUCIUILTUHBI,

TPYAOCMKOCTHU OTACJIbHBIX BHI0B y‘IC6HOI71

paboThI M0 MCLUIIIMHE (M PaclpenesIeHUue 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPE/ICTABICHBI B

Tadue 2.
Ta6nuua 2 — O6beM U TPYAOEMKOCTh JUCLUIIIHHBI
TpynoemkocTh 1o
Bun yue6Hoit paboTs! Bcero ceMecTpam
Neb

1 2 3
Oo6wasn mpyooemkocms OucCyuUnIUHbL, 4/ 144 4/ 144
3E/ (4ac)
H3 nux uacoe npakmuyeckoi no020moeKu 17 17
Ayoumopnvie 3anamus, BCETO Yac. 51 51

Pasnen 1. TeopeTnueckue v NPUKIIAJHBIE OCHOBBI
aHanu3a OONBIINX JJAaHHBIX

Tema 1.1. Ilpunnumns! ananu3a gaHHbeIX. OcoOeHHOCTH
Gonbminx ganHbx. MHCTpyM™MeHTsl anamurike (OITK-
2).

Tema 1.2. Tumnbl aHamu3a OOIBIINX JaHHBIX, BUIBI
aHAIUTUKH, aHanuTiaeckue mwiatdopmsr (OITK-2,

TTK-9).

Pasnen 2. [ToArotoBKa AaHHBIX K aHAIU3Y

Tema 2.1. MuTerpauus u npeoOpa3oBaHue JaHHBIX B
xoze pabot o axnanm3y 6onbumx gaxHeix (OITK-2,
YK-2).

Tema 2.2. MeTozbl MHTEPNPETALMH 1 BU3yaTU3aLMU
Gonbx ganssix (I1K-9).

Paznen 3. OuncTka 1 nperoOopaboTKa JaHHBIX

Tema 3.1. OuncTKa JaHHBIX JUIS IPOBEACHUS
ananmrndeckux pabor (OITK-2).

Tema 3.2. CHIKEHHE pa3MEPHOCTH U PAHKHPOBAHUE
naunbix (OIIK-2).

12

Paznen 4. MeToap! MHTEIIEKTYAILHOTO aHAIN3a
JTAHHBIX OONBUINX TAHHBIX.

Tema 4.1. Accounarususie npasuia. ([1IK-9).
Tema 4.2. Knacrepusiii ananus. (ITK-9).

Tema 4.3. 3agaun knaccudpuxanun. (I1K-9).

Tema 4.4. Perpeccuonnsiit ananus. (I1K-9).

Tema 4.4. TIprembl pa3pabOTKH M OLICHKH MOJIEIeH
Gonbuinx paussix (YK-2, I1K-9).

20

21

Hroro B CEeMECTpE:

17

34

57

Htoro

17

34

57




IIpakTryeckass MOATOTOBKA 3aKIIOYAaeTCs B  HEHOCPEACTBEHHOM  BBINOIHCHHH
0o0y4arolIMMKCS ~ ONPEJCICHHBIX  TPYIOBBIX  (DyHKuUMil,  CBsI3aHHBIX C  Oyadyllei
npodecCHOHABHON JeSTEIbHOCTBIO.

4.2. CogaeprkaHue pa3fesioB U TeM JIGKLIMOHHBIX 3aHITUH.
CopnepkaHue pa3feioB U TeM JCKINOHHbIX 3aHATHH IPUBEACHO B TabnuIe 4.

Ta6nuua 4 — ConeprkaHue pa3iesioB M TeM JISKIIMOHHOTO IIUKJIa

Howmep paznena Ha3Banue u conepxanue paziesioB U TeM JEKIIMOHHBIX 3aHATHH

1 Paznen 1. Teopernueckue u NpUKIIaJHBIC OCHOBBI aHAIN3a OOJIBIINX
JTAHHBIX

Tema 1.1. IIpuanuns! ananu3a gaHAEBIX. OCOOCHHOCTH OOJIBIINX TAaHHBIX.
MHCTpyMEHTBI aHATMTHKH

IIpumeHeHne TeXHOOT Uit OoNbIINX AaHHBIX. OCOOCHHOCTH XpaHEHHMS:
XpaHWIHIIA JaHHBIX, BATPUHBI JaHHBIX) NPOOJIEeMbl HHTerpauuu. Tumbt
JTAHHBIX: CTPYKTYPUPOBaHHbIC, HECTPYKTYPHUPOBAaHHbIE, Cl1ab0
CTPYKTYPHPOBaHHBIC.

Tema 1.2. Tunbl aHamM3a OOJIBIINX JaHHBIX, BU/IbI AHATUTHKH,
aQHATUTHYECKUE TTaTPOPMBI

Buibl 32124 aHATUTUKK: IECKPUIITHBHAS aHAJIMTHKA, TIPSIUKATHBHAS
aHATUTHUKA. 3a/1a4M aHATUTUKU OOJIBIINX JaHHBIX. AHAITUTHYCCKUE
1aT()OPMBI, POCCUIICKUE TIPOM3BOTUTEIIH.

AJNTOPUTM NOUCKA aCCOLMATHBHBIX NMpaBwil. [loaepika accounaTuBHOrO
npapuia. JJocTOBEpHOCTh aCCOLIMATUBHOTO MIPaBMIIa. 3HAYUMOCTh
ACCOLMATHUBHBIX NPABUIL: TUQT, JIEBEPEK, YITyUllIeHHE.

Tema 4.2. KnactepHusblif ananu3

AuroputMsl KiactepHoro aHanusa: EM-anropurym, k-means, g-means,
KJIaCTepH3alMsl TPaH3aKIMI. Bu3yann3aTtopsl KIacTepHOro aHauu3a.
Tema 4.3. 3agaun knaccupuKanum

Knaccudukanus pecypcos, coBmecTHoe ucnonbzoBanue ABC u XYZ
aHanu3a.

Tema 4.4. PerpeccuoHHbIi aHanu3

Jlorucruyeckas perpeccusi. IHTepnperauus pe3ynbTaToB MOASTMPOBAHHUS.
Mertpuku ananusa. [loaroroBka k perpecCiOHHOMY aHAIU3Y —
KOPPEISLHOHHbIA aHaIH3.

Tema 4.4. TlpreMsl pa3pabOTKK 1 OLICHKH MOJEJIEH OONBIINX JaHHBIX

IMpakTryeckue 3a1a4n GH3HEC-aHATN3A.

4.3. IlpakTHyeckue (CeMUHAPCKHUE) 3aHATHS
TeMbl IPAaKTHYECKUX 3aHATHI U UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘IeCKI/IC 3aHATHUS U UX TPYJAOCMKOCTh

2 Paszen 2. [loAroToBKa JaHHBIX K aHATU3Y

Tema 2.1. UHTerpauus u npeodpa3oBaHue JaHHBIX B X07€ paboT 1o
aHaJN3Y OOJBIINX JaHHBIX

WHTerpanust JaHHBIX B QHATUTHYECKUX CHCTeMax. KOMIOHEHTHI uMmopra
u akcnopra. [IpeoOpazoBanue AaHHBIX: KOMIIOHEHTHI «I pynmnupoBkay,
«[laTa u Bpemsi».

Tema 2.2. MeTo/bl HHTEPIPETAIMN 1 BU3yaIN3alliy OOJIBIINX JaHHBIX

Busyanusaius u 6usHec-aHanuTuka. Llenu u 3agaun BU3yanu3aluu.
Oransl BU3yanu3anuu. MeTos! BU3yanu3auu. Busyanuzarop
"Craructuka". Busyanusaropst obmiero Ha3HayeHus. Tadmuusl. I'paduku.
Juarpammsl. Kpyrossie nuarpammsl. I'nctorpammel. Busyanuszarop
"uarpamma'. CioHble BU3yalln3aTopsl o01ero HazHauenus. OLAP-
ananu3. ['eorpaduueckue kaptsl. Termiosslie kapTel. [Iockoe gepeso.
Jlnarpamma cBsizeit. O6mnako teros. Ily3sippkoBast auarpamma. JluarpamMmma
paccesiausi. Busyannzatop OLAP-ky6.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | OopMbl MpakTHYECKUX | TpPyIOEMKOCTb, |MPaKTHYECKOi |pa3ierna
n/n 3aHATUI 3aHATHI (uac) MOATOTOBKH, | JUCIHIT

(gac) JIUHBI

Y4eOHBIM IUIaHOM HE MPEYyCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS
TeMmbl 1a60paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B Ta0HIIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTh

3 Paznen 3. Ounictka u npenodpaboTKa JaHHBIX

Tema 3.1. OuncTka JaHHBIX A7 IPOBEICHUS aHATMTHYECKUX PadboOT
OO01mue cBeIeHUs 0 METOIaX OUYUCTKH MaHHBIX. OIleHKa KauecTBa JaHHBIX.
Ounprpaus gaHHbIx. O0paboTka AyONIMKATOB U MPOTHBOPEUHIA.
OOHapyXeHHe 1 HCKIII0YEHNE aHOMAIIBHBIX 3HaYeHU. BoccTaHoBIeHNE
MPOMYIICHHBIX 3HAYCHU.

Tema 3.2. CHMKEeHHE PA3MEPHOCTH U PAHKUPOBAHUE TAHHBIX
IloaroroBka JaHHBIX B aHATUTHYECKUX cucTeMax. TpaHchopmalys JaHHBIX
B aHaJIMTHYECKUX cucTeMax. KommnoHeHnThl «KBaHTOBaHMEY, « CKOJIB3sILIEEe
okHO», «Kpocc-Tabmmia». OCHOBBI peryJsipHbIX BeIpakeHHH. CHHTaKCHC
peryIspHBIX BeIpaxeHui Perl.

4 Paznen 4. MeToabl MHTEIUIEKTYAIBHOTO aHAIM3a AaHHBIX OOJIBIINX JaHHBIX
Tema 4.1. AcconatuBHbIE IIpaBUIIa

W3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX paboT TpynoemKocTs, | mpakTHieCKoii | pasnena
n/n (gac) MMOATOTOBKH, | JMCLHUII
(gac) JIMHBL
Cemectp 6
1 CTpyKTypa aHAJIUTHYECKOTO IIPOEKTa B 2 1 1
Loginom. IMIopT ¥ 5KCIOPT JNaHHEIX,
nepeMeHHbIe 10J1b30BaTeNs. KOMIOHEHTH
(bUIIBTP CTPOK U KAIBKYJIATOP.
2 | INogmonenu B cueHapuu 00pabOTKH. Y POBHH 2 1 1
BUIUMOCTH noamozenei. [Ipoexruposanue
crieHapueB 0e3 JaHHbIX.
3 [peobpaszoBanue nanubix (ETL). 2 1 2
KoMIToHeHTHI 71 TPYNIHPOBKY U paboTHI C
JIaToi, MpeoOpazoBaHue TaOIUIBI B
nepemeHHsle. O0orauieHne JaHHbIX.
KoMIToHeHTHI A7t CIUSIHNUS, COeANHEHUS,
00BEIMHEHHSI M TOIOJHEHHUS.
4 Busyanuzauus ganssix. Jluarpamma JIMHUHY, 2 1 2

quarpaMma cronbuaras, Ky0, CTaTUCTHKA.
Co3aHne OTYETHOCTH B aHAJTUTHICCKOM




oubimorexe
(KpOMe 3JIEKTPOHHBIX
9K3EMIULIPOB)

aKeTe.
5 Perynsipusie Beipaxkenus. BctpoeHHble 2 1 3
(DYHKIUH TS TIOCTPOCHUS PETYIISPHBIX
BBIpAXKCHUH.
6 OurcTKa ¥ HOpMAIU3aIusl TAHHBIX. 2 1 3
7 Tpanchopmarys JaHHBIX. 2 1 3
8 Data Mining. AccounaTiuBHble IpaBuia 4 2 4
9 Data Mining. KiacrepHbiii aHanu3 4 2 4
10 | Data Mining. Knaccudukanus. ABC u XYZ 4 2 4
aHAIN3
11 Data Mining. PerpeccHoHHbII aHATH3. 4 2 4
Jloructuyeckas perpeccus
12 | RFM (maBHOCTB — yacToTa — JCHBI'U )-aHAJIN3 2 1 4
13 AHanuTHuecKas OTYETHOCTh 2 1 4
Bcero 34 17

519.6/.8(I'YAII) Annponos, Cepreii AnekcaHpOBHY. 119
A 66 Mopaenn 1 METOIbI B CHCTEMAX
MOAJCPKKH IPUHATHS PEIICHUI :
yuebHoe mocobue / C. A. AHIPOHOB ;
C.-ITetep0. roc. yH-T a3pOKOCM.
npubopocrpoenus. - CII6. : U3n-Bo
I'VAIL 2008. - 176 c. : puc., Tadu. -
Bubnuorp.: c. 173 - 175 (54 uass.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TekcT : HenocpeICTBEHHBIH.

4.5. KypcoBoe npoekTipoBaHKe/ BBINOJHEHHE KypCOBOM paboThI
V4eOHBIM [IIAaHOM HE HPEIyCMOTPEHO

4.6. CamocrosTesbHas padoTa 00y4arOIIUXCst
Busl caMocTOsITeNIbHOM paboThI U €€ TPYJI0SMKOCTh IPUBEACHBI B Ta0IHUIIE 7.

Tabmuma 7 — Busel caMmocTosTEIbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bupn camocrositenbHON paboTh
qac Jac
1 2 3
M3ydeHue TeopeTHIecKoro MaTepuaia
25 25
quctinHbl (TO)
Kypcooe npoekruposanue (KII, KP)
PacuetHo-rpaduyeckue 3aganus (PI'3)
Beinonaenue pedepara (P)
IToaroroBka K TeKyLIEMy KOHTPOIIIO 15 15
ycneBaemoctu (TKY)
Jomanisee 3aganue (/13)
KontponsHsle pabotsl 3a0unnkoB (KP3)
IToaroroBka K MPOMEXXyTOUHOM 17 17
atrecranuu (I1A)
Bcero: 57 57

5. IlepeueHp yueOHO-METOLUUECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITEIILHON paboThl 00yUYArOLIUXCS IO TUCLHHUILTHHE (MOIYJIIO)
Y4ebHO-MeTouYEeCKHEe MaTepHanbl Uil CaMOCTOSTEIbHONW PabOThl O0YYaIOUIMXCSl YKa3aHbl B
ma. 7-11.

6. IlepedeHb MEYaTHBIX U JIEKTPOHHBIX YYEOHBIX N3MAHUN
[NepeueHb MeYaTHBIX U IEKTPOHHBIX YUSOHBIX U3JaHUH PUBEICH B Tabnuue 8.
Ta6nuua 8— [lepeyeHp Me4aTHBIX U 3JCKTPOHHBIX YUEOHBIX M3JIaHUI

https://znanium.com/catalog/ | AHaIu3 JaHHBIX U IPOLECCOB: YueOHOe
product/350638 nocobue / bapcersn A.A., KynpusHos
M.C., Xomon U.N. - CI16:BXB-
[erepOypr, 2009. - 512 c. - ISBN . -
TekcT : 31IeKTPOHHBIIA.

https://znanium.com/catalog/ | Jleckosen, F0. Ananu3 6onbinx
product/1027845 HabopoB nanHbIX / FOpe Jleckosel,
Anang Pamxapaman, Jxeddpu 1.
VYapmad ; nep. ¢ auri. A.A.CIuHKHHA. -
Mocksa : IMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Texcer :
SJIEKTPOHHBIN.

7. TlepedeHb 3IEKTPOHHBIX 00pPa30BaTEIBbHBIX PECYPCOB
MH()OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTH «VHTepHeT»
Iepeuens IJIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OPMALIMOHHO-
TEJICKOMMYHHUKALIMOHHON ceTH  «lIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUIMHBI
npuBezeH B Tabuume 9.

Tabmuma 9 — IlepeueHb SIEKTPOHHBIX 00pPa30BaTENbHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHKAIIMOHHOH ceT «VHTepHeT»
URL agpec HaunmenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKoBOACTBO MOJIb30BaTENCH
%E2%80%94-rukovodstvo-polzovatelya

8. Iepeuenp MHYOPMALIOHHBIX TEXHOIOTHHA
8.1. Ilepeuenp mporpaMMHOro oOOECIEUeHHUs, HCIOIb3YEMOTr0 IIPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoIecca MO TUCIHILTHHE.
[lepeuens ucnoabp3yeMoro IporpaMMHOTo oOecieueHus peacTasiieH B Tadiune 10.

Ta6suma 10— Ilepeuens nporpaMMHOro obecrieueHus

Ne i/ HaumenoBanue

[np/ Bubnuorpaduueckas cchiika Komraecrso
URL anpec P 9K3EMILLIPOB B

1 Amnanutuueckas mardopma Loginom.
BecruiatHast Bepcust Uil HEKOMMepueckoro ucnosp3oBanns Community Edition




https://loginom.ru/?_ga=2.141838138.988103975.1592928053-
409674285.1589973143

OrieHKa KOMIIETEHI KA

XapakreprcTrka chOpMHUPOBAHHBIX KOMIIETCHIIM
S-OayuTbHas IIKaIa PAKTEP bopmp

8.2. IlepeueHn HH(OPMAILIHOHHO-CIIPABOYHBIX CHCTEM,UCTIONIb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTeIbHOTO MpPOLIECcca M0 JUCIHUIUINHE

Ilepeuenp wuCMONB3yeMbIX HH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPE/ICTABICH B
Tabmuie 11.

Tabmuna 11— IlepeyeHp HHPOPMAIMOHHO-CIPABOYHBIX CHCTEM

— cBOOOJIHO BJIaJICET CUCTEMOM CIIeHATH3UPOBAHHBIX TTIOHSTHIMA.

Ne i/ HaunmenoBanue

1 DHIMKIIONe s 0 OU3HEC-aHATN3Y
https://wiki.loginom.ru/? _ga=2.204220440.988103975.1592928053-
409674285.1589973143

— 00yJaronuiicsl TBEPAO YCBOWI IIPOrpPaMMHBIM MaTepHall, TPaMOTHO U
[0 CyWIECTBY M3JaraeT ero, ONHPasCh Ha 3HaHHS OCHOBHOM
JIUTEPATYPBL;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HaHHMS C MNPAKTHYECKOW JIEATENBHOCTBIO
HaIpaBJICHS;

— apryMEeHTHPYET Hay4HbIC MTOJIOXKCHHUS;

— JIeNIaeT BBIBOJBI U 0000IICHNS;

— BJIQJICET CUCTEMOM CIIELMATM3UPOBAHHBIX MOHSITHH.

«XOpOLIO»
«3a4YTCHO»

9. MarepuanbHo-TexHHYECKas Oa3a
CocraB  MaTepHaJbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOH I  OCYIIECTBIICHHS
00pa30BaTeNbHOTO Mpoliecca Mo JUCLMILIMHE, IPEACTaBIeH B Tadauuel 2.

Tabmuia 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HaumeHoBaHHe COCTaBHOM yacTu Howmep aynuropuu
n/n MaTepualibHO-TEXHMYECKOH 0a3bl (Tpu HEOOXOAUMOCTH )

— 00y4aroLIMICs YCBOMIJI TOJILKO OCHOBHOI MpPOrpaMMHBIH MaTtepua,
[0 CYLIECTBY W3JIaraeT ero, OMMpasch Ha 3HAHHUS TOJBLKO OCHOBHOM
JIUTEPATYPBI;

— JIOIYCKAeT HEeCyIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITBIBACT 3aTPYyJHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHHI
HAIpaBJICHUS;

— c1abo apryMeHTHPYeT Hay4HbIC TOJI0KESHUS;

— 3aTpyaHseTCs B OPMYIMPOBAHUH BBIBOJIOB U 0000IICHNIH;

— YaCTUYHO BJIAJICET CHCTEMOIl CIIENMATH3UPOBAHHBIX MTOHSTHH.

«yOBIIETBOPUTEIIEHOY
«3a4TECHO»

MynpTUMeaHiiHAS JIEKLIUOHHAS ayAUTOPHS

2 | KomnbroTepHslii kitacc

10. OuenouHble cpencTBa Ui MPOBEACHUS IPOMEKYTOUHOM aTTeCcTalluu
10.1. CocTaB OLIEHOYHBIX CPEACTBAJS IPOBEACHUS MNPOMEXKYTOUHOH aTTecTanuu
o0ydJaromuxcs 1Mo AUCHUIUIMHE IpUBE/IeH B Taduie 13.

Ta6Jmua 13 — CocraB OLCHOYHBIX CPEACTB JUISI IIPOBEACHUSL HpOMC)KyTO‘IHOfI aTTeCTalun

— oOyuaromuiics He YCBOWJI 3HAYMTEIbHOH YacTH NPOrpaMMHOTO
Marepuaa;

— JOIyCKaeT  CyLIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IMPH
paccMOTpeHUH pobieM B KOHKPETHOM HaIlpaBJICHHHY;

— HCTIBITBIBAET TPYJHOCTH B PAKTHYECKOM MPHMEHEHNUH 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAyYHBIC [TOJIOKEHHS;

— He (GOPMYJIHPYET BHIBOJOB M 0000IICHHUH.

«HEYIOBJICTBOPHUTEIILHOY
«HE 3aYTCHO»

10.3. TunoBble KOHTPONbHBIE 33AaHUS HJIM UHbIE MaTepPHAJIbL.
Bormpocs! (3anaun) as1st 3K3aMeHa IpeCTaBlIeHbl B Tabmuue 15.

Tabmuma 15 — Bonpocs! (3aaun) aist 5K3aMeHa

By npomMexyTOUHOM aTTecTaluu [IepeyeHb OLIGHOUHBIX CPEJCTB

DKk3ameH CnHcoK BOIIPOCOB K DK3aMEHY

10.2. B kauecTBe KpUTEpHUEB OLCHKA YypOBHSI C(OPMHUPOBAHHOCTH (OCBOCHMS)
KOMIICTCHIIMI 00YyYaroIMMHCS MIPUMEHSETCSl 5-0ajulbHasi IIKaia OLEHKH CHOPMHUPOBAHHOCTH
KOMITIETEHIIMH, KOTOopast IpuBeeHa B Tabuuie 14.

B Teuenne cemectpa MOXeT Hcnosb3oBathes 100-OasyibHas MIKajda MOAYJIbHO-PEHTHHIOBOI
CHCTEMbI YHHMBEpPCUTETa, IPaBUIIa HCIIOJIb30BaHHs KOTOPOH, YCTAaHOBJICHBI COOTBETCTBYIOIIUM
JIOKaJTbHBIM HOpMaTHBHBIM akToM ['Y AIL

Ta6auua 14 —Kputepun orieHKH YpoBHsI C)OPMUPOBAHHOCTH KOMIIETCHLIUH

Or1eHKa KOMIICTSHLMN

XapakTepucTika c(hOpMHUPOBAHHBLIX KOMIIETECHIIAIA
5-0aJuTbHasl KA paKTep (bopp

— oOyuaronuiicsi rJIyOOKO M BCECTOPOHHE YCBOWJI MPOrPaMMHBIi

Marepuai;

— YBEpEHHO, JIOTHYHO, TIOCJICIOBATEIBHO U TPAMOTHO €T0 H3J1araer;
«OTIMYHO» — ONMpasCh Ha 3HAHMA OCHOBHOM M JIOTIOJHUTEIBHOW JHTEpaTyphl,
«GaYTECHO» TECHO NPHBS3HIBACT YCBOCHHBIE HAYYHBIE MOJOXKCHHUS C MIPAKTHIECKON

JeATENbHOCTBIO HAIIPABIICHUS;
— yMeJI0 000CHOBBIBACT M apTYMEHTUPYET BBIIBUI'AeMBIC UM HJICH;
— JIEJIAET BLIBOJIbI M 0000IIIEHN S,

Ne n/n [epeuenp BonmpocoB (3a1a4) /15 IK3aMeHa Kon
UHJUKATOpa

1 ITnardopmeHHble peleHus sl aHaIu3a OONbIINX JaHHBIX. YK-2.3.1

WHTerpanus aHaJIUTHYECKUX MOJIeTIel 1 OM3HEC-TPOIIECCOB. YK-2.V.1
VK-2.B.1

2 HHCTpyMEHTBI M TEXHOJIOTUH 00pabOTKH OOIBLINX JaHHbIX. OIIK-2.3.1
Poccuiickue KOMIIaHUH-Pa3paboTINKH IuIaTdhopm cbopa 1 06paboTKI
OONBIINX JAHHBIX.

3 3agaun aHaMUTHKK OoJbIINX JaHHBIX. Kputepun kareropuu big data. OIlK-2.V.1
Hcrounuku big data. IIpumeps! ncrons30BaHus TEXHONOT U big data.

4 TexHoNOrHY aHATUTUKY OONBIINX AaHHBIX: Data Mining, Knowledge OIIK-2.B.1
Discovery in Databases.

5 ANTOpUTMBI aHaIK3a OOJIBLIMX JaHHBIX T1IK-9.V.1

6 Wntepnperanus pe3ynsratoB Data Mining K-9.Y.1

7 OCHOBHBI€ ATaIlbl IOCTPOCHHS AHATUTHYECKHX MPOESKTOB [IK-9.V.1

8 Tunel anaM3a OOJILIINX JAHHBIX T1K-9.3.1

9 MeTop! MHTEIEKTYIBHOTO aHAJIN3a JAaHHBIX T1K-9.3.1

10 [IpuknagHble OCHOBBI aHAIN3a OOJIBIINX JaHHBIX T1K-9.3.1

11 [IpakTHueckue mpruemMbl aHajau3a OOJIbIINX JTAHHBIX. [IK-9.V.1

12 TexHonoruu uHTErpaluy 1 Npeodpa3oBaHus JaHHBIX B Xoze pador mo | [IK-9.V.1
aHAIM3y OONBIINX TaHHBIX.




13 MeTo/1bl OYHMCTKH AAHHBIX JUISl IPOBE/ICHUS] aHATUTUYECKHX PaboT. I1K-9.V.1
14 Banaun kaaccuduKayy B aHaATUTHKE OONbIINX AaHHBIX. CpeacTa T1K-9.V.1
BHU3YAIHM3ALMH U HHTEPIIPETALIUH.
15 WccenenoBanue acconuaTUBHBIX B3aUMOCBSA3EU NaHHBIX. MeTpuku TIK-9.V.1
accolManuii.
15 Ormpezienenne kiacTepos B Habopax OonbInuX AaHHBIX. Busyamusatopsr | I1K-9.Y.1
KJIaCTepOB.
17 3agaun perpecCHOHHOTO aHaNK3a B OM3HEC-aHAIMTHKE. IIK-9.¥.1
18 MeTobl OIEHKH MOZENIEH OOMBIINX JaHHBIX T1K-9.B.1
19 TexHONOruu OTYETHOCTH, BU3yalu3allui U MHTEPIPETaluM B Ou3Hec- IIK-9.B.1
aHaIM3e
Bompocs! (3amaun) ans 3adera / audd. 3aueTa npeacrasieHbl B Tabnuie 16.
Tabmmua 16 — Borpocs! (3aaun) uis 3aueta / qudd. 3agera
Kon
Nen/m INepeuens Bompocos (3ana4) s 3adera / nudd. 3adera WETKATOpS
YueOHBIM IUIaHOM He IPEeyCMOTPEHO

Ilepeyens TeM maIst KypcOBOTO HPOEKTUPOBAHUS/BBIOIHEHHS KypcOBOH pPadoThI
TIpecTaBiIeHbI B Tabume 17.
Ta6nuua 17 — [lepedyeHs TeM /it KypCOBOTO MPOSKTHPOBAHHS/BBIIIOIIHEHHUS KYPCOBOW paboThI

No /i ITpumepHSIii HepedeHb TeM I KypCOBOTO IPOEKTHPOBAHUSI/BBITIONHEHUS
- KypCOBOii pabOTbI

Y4eOHbIM MIAHOM HE IPElyCMOTPEHO

Bompocsl 11 TpoBeACHHS TMPOMEXKYTOUHOH aTTecTalMd B BHAE TECTHPOBaHHS
TpecTaBiIeHbI B Tabnune 18.

Tabauua 18 — IIpuMepHbIi IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/n [IpumepHbIi IepedeHb BOIPOCOB ISl TECTOB
HWHANKATOpa

Y4eOHBIM IJTAHOM HE TPETyCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PAabOT MO AWUCLUUIUIMHE OOYYaIOLIMXCS 3a0YHOI (OPMBI
o0y4eHwHs, pecTaBiIeHbI B Tabmuie 19.

Tabnuua 19 — IepeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepeueHb KOHTPOJIBHBIX PabOT

He npexycmoTpeno

10.4. MeToauueckue MaTepHabl, onpezessomue MIPOLIEAYPBI OILICHUBAHMS
HHIUKATOPOB, XapaKTepH3YIOWMX dTanbl (HOPMHPOBAHHMS KOMICTCHIHMI, colepiKarcs B
JIOKaNbHBIX HOPMAaTUBHBIX akTax ['YAIL, perslaMeHTUPYIOIIMX MOPSIOK U HOPOLEaypy
MIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOH aTTecTalny 00yJaromuxcs
T'VAIL

11.  Meronuueckue yka3zaHus s 00y4aroIUXCsl 0 OCBOCHHIO TUCIUIUTHHBI

11.1. Meroauueckne yka3aHus JUIsI OOy4alOmMXCS II0 OCBOEHHIO JIEKIHOHHOTO
Mmarepuana

OCHOBHOE HAa3HA4YCHHUE JICKIIMOHHOTO MaTepuajia — JOTMYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOoe W SICHOE HU3JIOKeHHe ydeOHOro marepuana. HasHaueHHe COBPEMEHHOH JIEKIIMH B
paMKax JUCLHUIUIMHBI HE B TOM, YTOOBI MOJIyYHTh BCIO MH(OPMALHUIO [0 TEME, a B OCBOCHHU

(dyHIaMEHTANBHBIX  [POOIeM IUCLHIUIMHBL, METOJOB HAYYHOrO IIO3HAHHS, HOBEHIIMX
JOCTHXKEHHI Hay4HON MbIcaH. B yueOHOM mpolecce JeKLHs BHIIOIHAET METOJ0IOINYECKYIO,
OPraHM3alMOHHYI0 U HH(POPMAaMOHHYI0 (QYHKIMH. JIeKnUs pacKpbIBacT NOHATHHHEIN armapar
KOHKPETHOH o6iacTu 3HaHMs, €€ NpoONeMbl, JaeT MeIbHOE NPEeJCTaBIeHHe O JUCLHILINHE,
HOKa3bIBACT B3aMMOCBS3b C IPYTHMH JUCIUIUIHHAMH.

IInanupyemMble pe3ynbTaThl IPU OCBOCHUH 00YYaIOMMMUCS JEKIMOHHOTO MaTepHaa:

— MONyYCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHUI, YPOBCHb
KOTOPBIX OIPENEIILCTCS IIeNICBOI YCTAaHOBKOH K KaXKI01 KOHKPETHOH TeMe;

— MOIyYeHHE OIBITa TBOPYECKOI PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pasBuTHE INPOGECCHOHATBHO-ICNOBEIX  KAuecTB, JIIOOBH K  IPEAMETY U
CaMOCTOSATENBHOIO TBOPYECKOTO MBIILICHHS.

— HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOIMMOTO UL CaMOCTOSTEIBHOMH paboTh;

— MONy4CHHE 3HAHWIl O COBPEMEHHOM YPOBHE DPAa3BHTHS HAyKd U TEXHUKH H O
MPOTHO3€ UX Pa3sBUTHs Ha ONiKalIIne ropl;

— HAY4UTBCSl MeTojuMuecku oOpabaThiBaTh MaTepHan (BbIACNATH IJIaBHBIE MBICITH M
HOJIOXKEHHS, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HX B  Pa3IMYHBIX
(hopMynupoBKax);

— HOJIy4CHHE TOYHOTO IIOHMMAHHUS BCEX HEOOXOJUMBIX TSPMUHOB U HOHATHH.

JleKUMOHHBI ~MaTepHal MOXKET COHPOBOXKIATHCS JIEMOHCTpAlMed ClaiiioB U
HCIIONB30BAHUEM Pa3[aTOYHOrO MaTepuaiga MpU MPOBEAEHHHM KOPOTKHX JHUCKYCCHi 06
0COOGEHHOCTSIX TIPUMEHEHHS! OTJENBHBIX TEMATHK 110 UCLUILIMHE.

CTpyKTypa IpeoCcTaBIeHNs JICKIIMOHHOIO MaTepraa;

— BerynurenbHas 9acTb OIpeselseT Ha3BaHHE TEMBI, IUIAH U LENb JEKIUH;

— B ocHOBHOIT yacTH peanusyercs COAEP:KaHUE TEMbL, BCE IIIABHBIC y3JIOBBIC BOIPOCHL,
pacCMaTpUBAIOTCA IIPUEMBl M TEXHOJOTMHM TEKyNIeH TeMbl C HPHUMEHEHHEM CPEACTB
BU3yaiu3auuu. Kaxaplii  BONPOC — 3aKaHYMBACTCS KPATKUMM  BBIBOAAMHM, JIOTHYECKH
TOJIBOSIIAMHE CTYJEHTOB K CIIEIYIOIIEMY BOMPOCY JIEKIHH;

— 3axIroudTeNbHAas 4acTh 0000IIaeT B KpaTKHX (DOPMYyIHPOBKAX OCHOBHBIE HIEH
JIEKIMH, JTOTHYECKH 3aBepIIas ee KaK LEeJTOCTHOE PACCMOTPEHHUE TEMBL.

11.2. Meroandeckue yka3aHUs i OOYYaroIMXCsl IO BBIIOJHEHHIO JabOpaTOPHBIX
pabor

B xoxe BbImONHEHMs 1a0opaTOpHBIX paboOT oOydvaromiuiics [OODKeH YIiyOuTb W
3aKpPENHTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIANCTh COBPEMCHHON METONUKOM M TEXHHKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(MKAIMOHHON XapaKTepUCTUKOH oOydaromerocs.
BeinosnHenue 1a0bopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
QHAIMTHYCCKOI 4acTell ¥ KOHTPOIBHBIX MEPOIIPUATHI.

BeinosiHeHHe 1a00paTOPHBIX PabOT 00y4YarOUIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3YyYCHHS MUCHUIUIHBI, OIpeEnensieMOd y4eOHBIM IUIAaHOM, H OTHOCHTCS K CpPEICTBaM,
00eCIeYnBAIONINM PEIICHHE CICTYIOIMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

— [OpHOOpETCHHE HABHIKOB HCCICIOBAHUS IIPOLECCOB, SBICHHH U  OOBEKTOB,
n3y4yaeMbIX B paMKax JaHHOW JMCLMIUINHBI;

— 3aKpeIUvICHHe, Pa3BUTHE M JETANM3alUs TEOPETHMUYECKMX 3HAHMH, MOJYyYSHHbBIX Ha
JIEKLHAX;

— TIOJyYeHHe HOBOHW MH(OPMAIIMH 110 U3y4aeMOH TUCLMILIHHE;

— npuoOpeTeHHe  HAaBBIKOB ~ CaMOCTOSATENBHOM — paboThl ¢ J1a0OpaTOpHBIM
obopynoBaHueM 1 mpudoOpaMu.

3ajanue U TpeOOBAHNS K IPOBEICHHIO Ja00PaTOPHAIX paboT
3ajaHue Ha J1abOpaTOpHYIO paboTy BBIKIAIBIBAETCA B JIMYHBIM KaOMHET CTYyIEHTA.
OO0s13aTeIbHBIME ~ MEPONPUATHAMH ~ SIBIAIOTCA:  yCTAHOBKA ~ YKAa3aHHOTO — IPOTPaMMHOIO




obecrieueHus, 3SHaKOMCTBO CO CIIPaBOYHBIMU MaTepuanaMu. JlaboparopHasi paboTa BHINOTHSIETCS
Ha KOMITBIOTEPaX B ayAUTOPUSIX Kadeapbl HiIN Ha IMYHBIX HOyTOYKax.

Crpykrypa 1 hopMa oTyeTa 0 1abopaTopHOit paboTte

OT4eT 0 BBINOIHEHUH JIA0OPATOPHOU PabOThI AOKEH BKIIOYATH CICAYIOLINE TTO3HIHN:
MMOCTAaHOBKY 3a/laud, ONHCAHHE HCCICAYeMOil NpeIMEeTHOH 00JacTH, MOLIaroBOE OMHCAHUE
TEXHOJIOTMH BBINOJIHEHUSI C HEOOXOJMMBIMH KOMMEHTApHsIMU K Pa3pabOTaHHOMY CLEHapHUIO
00pabOTKU TAHHBIX, PE3yJIbTAThI H BHIBOJIBI.

TpeboBanus Kk 0hOPMIEHUIO OTYETA O Ja00PATOPHOM paboTe

U3znoxenne Tekcta U opopmieHHE pabOThl CIEAYET BBINOJIHATH B COOTBETCTBHH C
tpeboBanusimu  ['OCT 732 - 2017, nmpeactaBneHHsiMu  Ha  caiite ['VAIIL
https://guap.ru/standart/doc

11.3. Meroxuyeckue yka3aHUs Ui 00YYarOIIMXCS 110 IIPOXOXKIECHUIO CAaMOCTOSTEIBHON
paboTsI

B Xoze BBINOIHEHUS CaAMOCTOSATENBHON PaOOTHL, 00yJarOIUiiCs BBIIONHACT PaboTy IO
3a/laHUI0 M IPH METOJMYECKOM PYKOBOJCTBE IPEIOJaBaTeis, HO 0e3 ero HeImocpeICTBEHHOIO
yuacTusl.

B mpomecce BEINOMHEHUS CaMOCTOSATENIBHOH paboThl, y obydaromerocs popmupyercs
1es1eco00pa3Hoe MIIaHUpOBaHUE PAabOYero BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATH YMEHHS
Y HaBbIKM B YCBOGHMU M CHCTEMATH3alMH NPUOOPETaeMbIX 3HAHWH, oOecreduBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B IEPHUOJA OOYYCHHs, IIOMOTaeT IOMYYHTh HABBIKU IOBBIIICHHS
poQeCcCHOHANBEHOTO YPOBHSI.

MeroauueckuMH ~ MaTepualaMy, — HANpaBAIONIMMH  CaMOCTOSTEIBHYIO  paboTy
00y4aroMUXCASABIAIOTCS:

—  y4e0HO-METOAUYECKHIl MaTepHall 0 IUCIHILIHHE;

— MeTOJUYeCKUE YKa3aHUs [0 BHIIOIHCHHUIO KOHTPOJIBHEIX paboT (Uit 00yJaroluxcs
110 3204HOH (opMe 00ydeHus).

11.4. Meronuueckue yka3aHus A OOydYaroOIMXCs 0 MPOXOXKICHUIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.

Texyuii KOHTPOJIb YCHEBAEMOCTH IPEeIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUHN
00y4JaromuXcs, OCYHIECTBISIEMOr0 B TEYEHHE CEMECTpa C LEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JICHUITIIMHBL.

VYUuTHIBAIOTCS CIEAYIOIINE MO3ULMM: TOCEIEHHE JISKINH, OLEHKH, IOJyYeHHbIe IO
pe3yibTaTtam 3aluThl Ja0OpaTOpHBIX paboT, MmocemaeMocTs. Bee nepeuncieHHble moka3aTesn
OLICHUBAIOTCSI B OayiaXx, CyMMHPYIOTCS M SBISIOTCS 0a30BOH OLEHKOH IpH IPOBEACHUM
TIPOMEXYTOYHOH aTTECTALNH.

11.5. Meronuueckue yka3aHust Ajsi 00y4Yaroluxcs M0 MPOXO0XKICHUIO MPOMEXYTOYHOM
aTTeCTalWN.

IMpomexyrounas  arrecrauust — OOydyalOIMXCS  NPEAYyCMaTPUBAeT  OLICHUBAHHE
TIPOMEXYTOUHBIX U OKOHYATEIBHBIX PE3yIbTAaTOB 00ydeHHUS 1Mo aucnuiuimHe. OHa BKIIIOYAaeT B
ceos:

— o9Kk3aMeH — (opMa OLCHKM 3HAHUH, MONYYCHHBIX OOYYaIOIIMMCS B IpoLecce
W3yYCHHs BCEH NUCHUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSTEIBHON paboThl, CIIOCOOHOCTH
OPUMEHATh MX Uil PEIICHHs NPAKTHYEeCKMX 3ajad. DK3aMeH, KaK IPaBHJIO, HMPOBOAUTCS B
TIEepUOJ] 3K3aMEHAIMOHHOW CECCMM M 3aBEpIIAaeTCs aTTECTAMOHHON OICHKOW «OTIHMYHOY,
«XOPOIIO», KyJOBICTBOPUTEIHHOY, «HEYHAOBICTBOPUTEIHLHO.
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