AHHOTaIus

IOucturuiiHa «bBosbilivie flaHHBIE» BXOAWT B 00pa30BaTebHYIO TPOTPAMMY BBICILIETO
obpa3oBaHusi — rmporpammy 0OakanaBpuaTa I10 HarpaB/IeHUIO TOJTOTOBKW/ CIeLUaJbHOCTH
09.03.02 «MHbopMaloHHbIe CUCTEMbI M TeXHOJOTMW» HarpaB/ieHHOCTH «HdbopMaljioHHbIe
TeXHOJIOTUU B MeIMauH1yCTpUM». [TuciunivHa peanusyeTtcs Kabeapoi «Ned2».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHUe Y BbIMMyCKHUKA C/IelyIOIIMX KOMIIeTeHLU:

YK-2 «CriocobeH oripefiesiiTb KPyT 3aflauy B paMKaX TOCTaB/IeHHOM Lie/li ¥ BbIOUpATh
OTNTUMaJIbHBIE CIIOCOOBI MX PelleHus], UCXO/s U3 /IeHCTBYIOLMX MPABOBBIX HOPM, UMEFOIUXCS
pecypcoB 1 OrpaHUYeHU»

OIIK-1 «CrocobeH TMPUMEHSTh eCTeCTBeHHOHAyUHble W OOIeMH)XKeHepHble 3HaHWS,
MeTO/Ibl MaTeMaTUUeCKOro aHaau3a U MOJie/IMPOBaHUsl, TeOPeTUYeCKOI0 U SKCIIepUMEeHTalbHOr0
WCC/IeIoBaHUS B PoGecCrOHaIbHOM /1eTe/IbHOCTH»

OIIK-2 «CriocobeH MOHMMAaTh TMPUHLIMITEI PabOThl COBpEMEHHBIX HMH(OPMAIMOHHBIX
TEeXHOJIOTUA W TPOrpaMMHBIX CpPeACTB, B TOM UHCJIe OTeYeCTBEHHOIO IIPOM3BOJCTBA, U
WICTI0JIb30BaTh MX MPU pellleHry 3a7au podecCroHaTbHOU [1esiTeIbHOCTU»

[TK-1 «CriocobeH BBIMOMHATL PAOOTHI TIO CO3/IaHUI0 (MOJU(UKALUN) U COTIPOBOXKIEHUIO
VMH(OPMaLMOHHBIX CUCTEM»

[MK-9 «CnocobeH TIPOBOJUTH aHA/JIMTHUECKOE UCC/e/IOBaHWEe C TMPUMeHeHHeM
TeXHOJIOTWI OOJIbIIMX JJaHHBIX, 0a3UPYIOLIMXCS B TOM 4YKMC/Ie Ha MeTOAaX HCKYCCTBEHHOTO
VIHTeJIJIeKTa»

CopeprkaHve [UCLMITIMHBI OXBaTbIBaeT KPYI' BOMNPOCOB, CBSI3@HHBIX C OCHOBHBIMU
HarpaB/jeHusIMM B 00/acTW aHaAM3a JAHHBIX: METO/aMHM KOHCO/MJALMK ¥ TpaHC(hOpMaLyn
JJAHHBbIX, OUYMCTKU U TIpefiobpaboTKy, MHTe/eKTyanbHbiM (Data Mining) aHanM3oM [aHHBIX
(OITK-1). Big Data (bosnblime faHHbIe) pacCMaTPUBAIOTCS KaK T€XHOJIOTHSI IOATOTOBKU JaHHBIX
cBepx00/IbIIIOro, HernpephiBHO BO3pacTaroiiero o0beMa, pacrioyio’KeHHBIX B pacripeie/leHHbIX
(aiifIoBBIX CHCTEMax U TOTOBBIX K aHanM3y Metozamu Data Mining v 6M3Hec-aHa/TUTHKY.

[lpu BbIMOAHEHHWU J1abOpaTOPHBIX pabOT WCMOMb3yeTcsl aHaJUTUYecKasi Tiatdopma
Loginom, BHecéHHasi B peecTp poccuiickux nporpamMm (OITK-2). Loginom sBnsietcs low-code
n1at(opmMon A1 peanu3aliii BCeX aHaIUTUYeCKUX MPOLIeCCOB: OT MHTerpalyy U MOATrOTOBKU
JAHHBIX [0 MOJe/IMpPOBaHMsl, pa3BepThiBaHWs M BU3ya/lM3aliuM, 4TO TO3BOJsieT COPMHUPOBATh
NpakTUUecKWe TMpodeccroHaNbHble HAaBbIKM aHaau3a, MO/ eIUpPOBaHUs], MPOTOTUIUPOBAHUS
nHpopMaLMoHHbIX TmiporeccoB U cuctem (IIK-1, IIK-9). PaccmaTtpuBaroTcsi IpuUMepbl
WCTOYHHKOB, TIOPOXK/JAIOIIUX OOJblIMe JaHHbIe: KIMeHTCKUe TPaH3aKL[UM PO3HUUHBIX TOPTOBBIX
ceTeif, MOOW/IbHBIE yCTPOWCTBA, OAHKOBCKMEe AaHHbIe. VccienyroTcsi MeTOAbI U alnrOpPUTMbI
pellleHHsI OCHOBHBIX 3aJjaua aHaiv3a OoJbIIMX JAHHBIX: KiaccuuKaiusi, KjiacTepusaliysi,
accormatuBHele npasuia (OITK-1).

B mporuecce ocBoeHMsl AWCLMIUIMHBI MNPOJO/KaeTcsi (pOpMUPOBaHME YHHBepCalIbHON
KomrieTeHIM YK-2 mipu Bbibope omTHManbHBIX CIIOCOOOB pellleHrsl MOCTaB/IeHHBIX 3a7lad C
y4eTOM UMEIOLLMXCS peCypCOB U OrpaHUUeHUH.

[TperojjaBane JUCLIMIUIMHBI TpeJlyCMaTpyBaeT cjejytomye ¢GopMbl OpraHusaluu
yuebHOro rpoljecca: JeKLuH, jabopaTopHble paboThl, caMOCTOsITe/IbHasi paboTa 00yJaroLerocs.

[TporpaMMoM [UCLMIUIMHBI TIpeAyCMOTPEeHbI Cefyrole BHUbl KOHTPOJS: TeKYLUK
KOHTPOJIb yCIIeBaeMOCTH, IPOMEKYyTOYHAs aTTecTalus B (popMe 5K3aMeHa.

OO1iast TPy/I0eMKOCTh OCBOEHUS [JUCIMIUIMHBI COCTaB/sieT 5 3aueTHbIX eauHuI, 180
4yacoB.

S13bIK 0OyUeHUs 110 JUCLIUTIIMHE «DYCCKUN».



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUEHUs 110 JUCLIUTIIHE

1.1. Lenu mpenofaBaHusi AACHUILIMHBI — TOydYeHHe O0OydJarolMMUCcs HeoOXOoAMMBbIX
TeOpeTUYeCKWX 3HaHWK B 00/IaCcTW aHanM3a /JlaHHbIX, (OPMUPOBaHWE YMEHHH W HaBBIKOB B
pelilieHnH TIPUK/IaIHBIX 3a/lau OM3Hec-aHa/IMTUKY B acrniekTe Big Data.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTesTbHOM UacTy 0Opa3oBaTenbHOW MPOTrPaMMbl
BhICIIIero obpa3oBanus (ganee — OTT BO).

1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
IJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pesynbraTe M3yuyeHus! JUCLIMIUTMHBI OOYYarOLMIACS [JO/DKeH 00JafiaTh CIeAyIMU
KOMIIeTeHLIUSIMUA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabmwiia 1 — [MepeueHb KOMIETEHIMH U MHAUKATOPOB MX [OCTUXEHUS

Kareropus (rpynna)

KOA 1 HAMMEHOBaHHe

KO,E[ N HaMME€HOBdHHWE MHAWKATOPA

KOMITeTeHLIUU KOMITeTeHLIUU JIOCTVO>KeHUsT KOMITeTeHLIUU
YK-2 Cniocobex
orpeiesisitTb Kpyr
3a/jau B paMKax
TIOCTaB/IEHHOM 1]e/Th
u BoIGHpaTs, YK-2.Y.1 ymeTb NpOBOAUTL aHA/IU3
YHuBepcanbHble OHTHMGa /IbHBIE MOCTaB/IeHHOM 11e/14 U (hOpMYJIMPOBaTh
KOMITeTeHIUU CHIOCODRT X 3a/lauu, KOTOPble HEOOXOJUMO PEIIUTh /ISt

pellieHusi, UCXO/is U3
JleMICTBYIOLLIX
MPaBOBbIX HOPM,
MMEeHOIIUXCS
pecypcoB 1
OrpaHUYeHuM

ee NOCTHXXeHHdA

Oo61enpodeccroHaibHbIE

KOMIIeTeHIINHU

OIIK-1 Criocoben
TIPUMEHSTh
eCTeCTBeHHOHayYHbIe
1 00IIIerH)KeHepHbIe
3HaHUSI, METOZBI
MaTeMaTH4eCcKoro
aHasM3a u
MO/Ie/TMPOBaHW,
TEOPeTUYEeCKOTO U
3KCIIePUMEHTA/TBHOTO
HCC/Ie/IOBaHUS B
rpogeccruoHabHOU
JIesITeNTbHOCTU

OIIK-1.B.1 uMeTb HaBbIKM TEOPETUYECKOIO
Y 3KCIIePUMEHTAa/IbHOT O UCCJIeJOBaHUS
00BEKTOB MpodeccoHaMbHOM
JleATeIbHOCTU

Oo61enpodeccruoHambHbIE

KOMIIeTEHIH

OIIK-2 CnocobeH
TTOHUMAaTh TIPUHIUTIBI
paboThi
COBpPEMEeHHbBIX
MHGOPMAaLIMOHHBIX
TeXHOJIOTUM U
MIPOrpaMMHBIX
CpeZiCTB, B TOM UHCJIe
0TeueCTBeHHOI0
TIPOM3BO/ICTBA, U
HCMO/b30BaTh UX MPH

OIIK-2.3.1 3HaTh NMPUHLIMIIBI PabOTHI
COBpeMeHHbIX NH(OPMaLMOHHbIX
TeXHOJIOTUW Y TIPOrPaMMHBIX CPe/ICTB, B
TOM YMCJIe OTeYeCTBEHHOI'0 NTPOX3BO/CTBaA,
TpU pellieHrH 3a/iau TTpodeccuoHaIbHOM
JlesITeIbHOCTH

OIIK-2.¥.1 ymeTb JeMOHCTPHUPOBATh
NOHMMAaHHe NIPUHLIAIIOB COBPEMEHHBIX
MH(OPMaLMOHHBIX TeXHOJIOTHM U
NIPOrpaMMHBIX CPeJCTB, B TOM UHCIIe
0TeYeCTBEHHOI'0 IPOM3BO/CTBA, U




PeIIeHUH 3a/1au
ripoeccroHaTLHOM
JesITeIbHOCTU

WCII0/1b30BaTh UX MPU pellleHUH 3aau
npodeCcCUOHAILHOM [lesiTe/IbHOCTU
OIIK-2.B.1 uMeTb HaBbIKU [IPUMEHEeHUs
COBpeMeHHbBIX MH()OPMaLJMOHHbIX
TeXHOJIOTUH Y TIPOrPaMMHBIX CPe/iCTB, B
TOM UMCJIe OTeYeCTBeHHOI'0 IIPOM3BO/CTBaA,
TIpY peLleHru 3a/1a4 npodeccuoHaIbHON
JesiTe/IbHOCTU

[TK-1 Criocoben
BBITO/THSATE PabOThI
TI0 CO3/IaHUIO

[TK-1.3.1 3HaTh apXUTEKTypPYy, YCTPOHUCTBO
1 (DyHKIIMOHUPOBaHKe WH(POPMaI[OHHBIX
CUCTeM; CeTeBble MPOTOKOJIbI; OCHOBBI
COBpPEMEHHBIX OTepaLMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CUCTeM YIIpaBJieHuUs
6a3aMu JaHHBIX; METO/bl U UHCTPYMEHThI

[TpodeccronanbHele 115t cbopa 1 OpraHv3alii XpaHeHUst
po (MoguduKaLymn) u A P P 1 P
KOMITeTeHLIUU COLDOBOKIEHIIO OOMBIINX JaHHBIX
POBOA ITK-1.Y.1 ymeTs pa3pabartbiBaTh
MH(bOPMaLMOHHBIX .
cHeTeM JOKYMEeHTaL1IO /15 [10/Ib30BaTesei
VMH(POPMAaLIMOHHBIX CUCTEM
[TK-1.Y.3 yMeTb UCIO/b30BaTh aJrOPUTMBbI
aHanm3a 00JBILMX aHHBIX U
VHTepIpeTaLyy M0/yUYeHHbIX Pe3y/IbTaToB
[1K-9.3.1 3HaTh TeopeTHyeCcKue u
TIPUKJ/Ia/IHbIe OCHOBBI aHa/iM3a 00JTbIINX
JAHHBIX; THITHI aHa/IM3a OO/IBIINX JAHHBIX,
BU/Ibl aHATTUTUKU
[1K-9.3.2 3HaTh MeTO/jbl UHTEpIIpeTaLy U
BH3yaJiM3al[uu OOJTBIINX JAaHHBIX
[1K-9.3.3 3HaTb MeTO/ b1
VIHTeJIJIEKTYa/IbHOTO aHa/in3a JaHHbIX
[1K-9.Y.1 ymeTb NpOBOAUTH aHa/IN3
[TK-9 Criocoben y POBOA
OOMBIINX JaHHBIX; OCYIIECTBIISTH
MPOBO/UTH
WHTETPaLUI0 1 TIpeoOpa3oBaHue JaHHBIX B
aHa/IMTUYecKoe
Xozie paboT 10 aHa/M3y OOMBIINX AaHHBIX
WCCe[JOBaHue C
[1K-9.Y.2 ymeTb NpOU3BOAUTE OUUCTKY
rpyUMeHeHreM
. JlAaHHBIX /151 IPOBE/IeHUs] aHaTUTUYEeCKUX
[TpodeccronanbHbIe TeXHOIOTUU AGOT
KOMITeTeHLIUU OOMBIINX IaHHBIX, P

0a3upYIOIIUXCS B
TOM UHCJIe Ha
MeTo/iax
HCKYCCTBEHHOTO
VHTe/IeKTa

[IK-9.Y.3 ymets peluarts 3ajauu
K/accuduKaliy, KaacTepusaliuu,
perpeccuu, MpoOrHO3MPOBaHUs, CHYKEeHUS
pa3sMepHOCTH Y PaHXHMPOBAaHUS JAHHBIX
IIK-9.B.1 BnazieTh HaBBIKAMU MO/TOTOBKHU
oTyeTa Mo pe3yJ/bTaTaM aHaJIUTUUEeCKHUX
paboT C MCI0/Ib30BaHKEM TeXHOJIOTHIA
OOMBIIMX IaHHBIX

ITK-9.B.2 BnasieTs IprieMaMy pa3pabOTKH U
OLIEHKH MOZIeJTi OOJIBIIINX JaHHbIX
I1K-9.B.3 B/afieTs OINBITOM UCIIO/Ib30BaHUS
aHasM3a 0OJIBIIIMX JJAHHBIX, B TOM UHCJIe C
TIPUMEeHEeHreM MeTO/|0B UCKYCCTBEHHOI'O
VHTeJIJIeKTa




2. Mecro gucuuriuHel B CTpyKType OIT

OucuuruiiHa MokeT 6a3MpOBaThCS Ha 3HAHUSIX, paHee TPUOOpPeTeHHbIX 00yUYaroIIUMUCS
[IPU U3YYEeHUU C/IeYHOLUX AUCLIUILIVH:

- «YTmpaB/ieHre JaHHBIMU»,

- «Teopwust BepOSAITHOCTeN M MaTeMaTHuyecKast CTaTUCTHKa»,

- «Teopust UHpoOpMaLH, JaHHbIe, 3SHAHUSI» .

3HaHWs, TOMy4YeHHble PU M3YUYEHWM Marepuaja [JaHHOW AUCLIAIUIMHBL, UMEIOT Kak
CaMOCTOATe/IbHOe 3HaueHve, TaK U MOT'YT UCII0/1b30BaThCsl [PU U3YUYEHUU APYTUX JUCLIUIUIVH:

- «MeTo bl NCKyCCTBEHHOI'O MHTeJIJIEKTa»,

- «Pa3paboTka 1 aHanu3 TpebGoBaHUI».

3. O6beM U TPyJ0eMKOCTb JUCIUITHHBI
IanHbie 06 001eM oO0beMe AWCIUIUIUHBI, TPYJOEMKOCTU OT/eNbHBIX BUZIOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpe/iesieHre 3TOU TPYJ0EMKOCTH 0 CeMeCTpaM) Tpe/ICTaB/IeHbI B
Tabnwie 2.

Tabsuiia 2 — O6beM U TPYJ0EMKOCTb IUCLIUTITUHEI

TpynoemMKOCTb 110
Bup yueGHO# paboThI Bcero ceMecTpam
No6
1 2 3
Oowasn mpyooemMKocmb OouCyun/uHbl, 5/ 180 5/ 180
3E/ (yac)
W3 Hux uacoe npakmuyeckoli n0020MoeKu 13 13
AydumopHble 3aHsimusi, BCero yac. 51 51
B TOM UHCJIE:
nekuyu (JI), (gac) 17 17
rpakTuueckure/ceMrHapckue 3aHstus (I13),
(gac)
naboparopHsie paboTsl (JIP), (uac) 34 34
KypcoBo# npoekT (pabota) (KI1I, KP), (uac)
9K3aMeH, (uJac) 36 36
CamocmosmenbHas paboma, Bcero (4ac) 93 93
Buod npomexcymouHoli ammecmayuu: 3aver,
mudd. 3aver, sk3ameH (3auet, Judd. 3auy, 9K3. 9K3.
IK3.**)

ek o
[IpumeuaHye: KaHOWAATCKHUI SK3aMeH

4. CopeprkaHve IUCLUITIUHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pas/jiesiamM v BUJaM 3aHATUM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPYIO0EMKOCTb MPUBeIeHbI B Tabuie 3.

Tabnwiia 3 — Pa3fesibl, TEMbI JUCLUTUIMHBL, UX TPYAOEMKOCTh

p Jlekuuun 113 JIP KIT CPC
asfesbl, TeMbl JUCLIUTUIAHbI (uac) (C3) (4ac) (uac) (uac)
Cewmectp 6
Pazzen 1. Beegenve B 61M3HeC-aHAMUTHKY U OOJIbIIIHE
JlaHHBIE
Tema 1.1. TexHOMOrMY aHATUTUKHU JaHHBIX 3 10 25
Tema 1.2. MeTo/bl OUMCTKH, TIpeo6paboTKU 1
TpaHcopManyu




Pazpgen 2. AHanuTHKa AaHHBIX low-code

Tema 2.1. IMOOPT U3 NPOMBILLJIEHHBIX UCTOYHUKOB
JlaHHBIX 6 8 25
Tema 2.2. Tlogmopeny, MpoeKTHpoBaHue 6e3 JaHHBIX
Tema 2.3 Busyanu3sauus JaHHBIX

Pazgen 3. IIpukiazHble 3aaui aHATUTUKA OO/IBILINX
JaHHbIX. BBesieHve B anroputmMbl Data Mining
Tema 3.1 AccouparvBHbIe TIpaBUIa

Tema 3.2 Knacrepusauus 8 16 43

Tema 3.3 Knaccudukariys

Tema 3.4 Perpeccust

WToro B cemecTpe: 17 34 93
Nroro 17 0 34 0 93

[lpakTuyeckass TOATOTOBKA 3aK/HOUaeTCss B  HENOCPeACTBEHHOM  BbINOJHEHHUH
o0OyyarIMMUCS  OTpeJie/ieHHbIX  TPYJOBbIX  (YHKLMH,  CBsi3aHHbIX C  Oyayiei
npodeCCUOHAIBHOM [1eSITe/TbHOCTBIO.

4.2. Copep)xaHue pa3ie/ioB U TeM JIEKL[MOHHbBIX 3aHSITUU.
Coiep>kaHue pa3zie/ioB U TeM JIEKLIMOHHBIX 3aHATUI TIPUBEZIEHO B Tab/uiie 4.

Tab6smna 4 — Coep)kaHue pa3/ie/ioB U TeM JIEKIJHOHHOTO I[HK/Ia

Howmep pa3zena Ha3BaHue 1 cojiep;kaHue pa3ziesioB U TeM JIeKLIMOHHBIX 3aHSTHI

1 Pa3szien 1. BBefeHve B OM3HeC-aHATUTUKY U OOJbIITNE JaHHBIE
Tema 1.1. TexHO/IOTVM aHATTUTUKA JAHHBIX

Awnanus pannabix. TexHosmorun 6usHec-aHAMTUKY. [IpUK/iagHbie
3a7iaun OM3HeC-aHaMUTHKY. AHaMTHUecKue raatdopmel. Coop 1
WHTerparnys JaHHbIX. KOMIIOHeHThI KOPTIOPaTUBHOM
vHpopmaroHHo! Gabprku. CrcTeMbl ypaB/ieHuUs! JAHHBIMU.
ITpeobpa3oBaHue JaHHBIX.

Tema 1.2. MeTo/bI OUUCTKH, TPeA0OPabOTKH U TpaHC(HOPMAIUH
OO01Me cBe/ieHUsT 0 METO/IaX OUMCTKH aHHbIX. OlleHKa KauecTBa
naHHbIX. PunbTpanus AaHHbIX. O6paboTKa /yO/IMKaToOB U
npotuBopeunii. OOHapy>KeHHe U UCKTIoUeHHe aHOMa/TbHbIX
3HaueHUW. BoccTaHOB/IeHWe MTPOMYIeHHBIX 3HaYeHNH.
INoaroToBKa AaHHBIX B aHAIUTHYeCKUX crcTeMax. TpaHcdopmariys
JlaHHBIX B aHAaIUTUYeCKUX crucTeMaX. KoMmoHeHTh! «['pyTinyipoBKa»,
«[lara u Bpemsi», «KBaHTOBaHue», «CKo/b3s1ee OKHO», «Kpocc-
Tabsviia». OCHOBBI PeryJIsipHBIX BhIpaykeHH. CUHTaKCHUC
pery/sipHbIX BeipaxkeHui Perl.

2 Pazpen 2. AHanuTUKa AaHHbBIX low-code

Tema 2.1. IMIIOpPT U3 NIPOMBIIIJIEHHBIX UCTOUHUKOB [JAaHHBIX

¥3en umnopta Excel-¢aiin. Hactpotika ummnopta. Vcronb3oBaHue
TO/IK/IIOUEHUS B CLieHapUU. Y3ea uMrioprta basa gaHHBIX.
BusyasneHbiil nHTepdelic ummnopTta. MimMmopT ¢ nomotnsio SQL.
[Tepemennsie B SQL-3anpoce. UteHue nepemenHbIX U3 B/1.

Tema 2.2. ITogmoenu, MpoeKTUpPOBaHue 0e3 JaHHbIX

ITpousBopHbIe KOMIIOHeHTHI. [IponsBojHble y3/bl. Co3naHue
TIPOM3BOIHOTO KOMITOHeHTa. Hacnegoranue B Loginom. O6HOBEHE
Y BOCCTAHOBJIeHWe KOH(UTYPALUK TIPOU3BOTHOTO y371a.
[epeoripeziesieHrie TIPOX3BOIHBIX y3/10B. BUusyanu3aTophl B
MPOU3BOJAHBIX KOMIOHeHTax. [IpoekTUpoBaHUe CBepXy BHU3.
ITpoekTrpoBaHue 6e3 AaHHBIX. [IpUMep: MPOEKTUPOBaHKe




MOAMOJeNH [Jisl pacueTa CKuAKA. OrpaHrueHyst IPOeKTUPOBaHus 6e3
JlaHHBIX.

Tema 2.3. Busyanusauus JaHHBIX

Busyanusauus 1 6usHec-aHamMTHKa. Lleny 1 3ajaum BU3yanysaryu.
Jrarsl BUsyanusanuu. Mertozsl Busyanusanuu. Busyanusatop
Craructuka. Busyamisaropsl o01ero Ha3HaueHus1. TaOJIHLIBL.
I'paduku. Juarpammel. Kpyroseie auarpaMmel. ['icTorpaMMel.
Busyanu3arop "Juarpamma". C/io>KHBIe BU3yann3aTOPbI 00IIero
Ha3HaueHus1. OLAP-aHanu3. ['eorpaduueckue KapThl. TernioBble
KapThl. [110ckoe fepeBo. [Irarpamma cBsizeil. O6/1aKO TeroB.
ITy3bippkoBasi Juarpamma. [luarpamma paccesinvs. BusyanuzaTop
OLAP-ky6.

3 Paszien 3. [IpuknaziHble 3a/jauy aHAUTHKY OOJBIINX JAaHHBIX.
Beepenne B anropurmel Data Mining

Tema 3.1. AlIropyUTM MOUCKA aCCOLIMATUBHBIX TIPABUIL.

Tema 3.2. KnacTtepur3anys JaHHBIX.

Tema 3.3. Knaccudukarius.

Tema 3.4. Perpeccusi.

4.3. Ilpaktuyeckue (CeMUHApCKUe) 3aHATHUS
TeMbl MpaKTUUeCKUX 3aHSATUM U UX TPY/J0eMKOCTb TpUBe/ieHbI B TabsuLe 5.

Tabsmia 5 — IpakTryecKue 3aHITHSI U UX TPY/I0eMKOCTh

N3 Hux Ne
Ne Tembl D opMbI MPaKTUYECKO | paszen
iy - TpynoeMKOCTb, o
PaKTHUYEeCKUX MpaKTAYeCKUX (uac) U a
1 3aHATUN 3aHSATUN MOATOTOBKH, | AUCLIAI
(uac) JIUHBI

YueOHBIM IJITAHOM He TIpelyCMOTPeHO

4.4. JlabopaTopHble 3aHSTHS
TeMbI TaD0PaTOPHBIX 3aHSATHN U UX TPY/J0EMKOCTh IPUBEZIEHBI B Tab/wLie 6.

Tabsuiia 6 — JTabopaTopHbIe 3aHSITHS U UX TPY/I0EMKOCTb

N3 Hux Ne
Ne MpPaKTUYeCKO | paszen
TpyzmoeMKOCTb o
i/ HanmMeHoBaHue 1ab0paTOpPHBIX paboT (uac) 7} a
n ’ MOJITOTOBKY, | JWCLIUI
(uac) JTUHBI
CemecTp 6
1 | OcHoBsl pabotsl B Loginom. CrjeHapumu. 2 1

JKCIIOPT ¥ UMMOPT JaHHbIX. HacTpoiika
noptoB. KommnoneHTs! KanbKynsatop,
PuabTp cTpoK, COPTUPOBKA.

2 | Ctpykrypusauus cueHapus — [Toamozenu. 2 2
[TpoekTupoBaHue 6e3 aHHBIX: TIepeMeHHbIe
Y rapametpusarys. KoMroHeHTbI
I'pynnmupoBKa, Y c/ioBue, 3aMeHa.

3 | O6oraieHue aaHHbIX: CIusHUe, 2 1
Coenunenue, [JononHenue, O0bequHEHME.
KowmrmonenTs! [lata v Bpemsi, Tabsuiia B
nepeMeHHble, KBaHTOBaHuUe.




4 | Busyanu3auus JaHHbIX. AHa/IUTUUeCKast 2
OTYETHOCTb.

5 | ®opMasbHbIM S3bIK OMCKA U MAHUMYJISILIAN 2
B OOJ/IBIIIMX MacCHBaX JAHHBIX: PeryJsipHbie
BbIpa’KeHMUs.

6 | Tpancdopmaius naHHbIX. [IpakTHUeCKas 2 1
3ajaua 1 - bajiibHasi CKOpUHIOBas KapTa.

7 | [Ipou3BO/iHBIN KOMIIOHEHT MHOT'OKPAaTHOT'O 2 1
WCroJib30BaHus. [IpakTnueckas 3ajaua 2 —
AHanu3 4eKoB B PO3HUUHOM CETH.

8 | Ounctka u npegobpaboTtka. ITpakTHueckas 2 1
3aiaua 3 — OyucTKa ¥ HOpMaau3anusl.

9 | KoHconupauus gaHHbiX. UMOopT JaHHBIX K3 2 2
TPOMBILLIJIEHHBIX UCTOUHHKOB.

10 | Data Mining: AccolyaTiBHbIe TIpaBUJIA. 4 2

I"eneparys npaBus, MHTEpIIpeTaLys,
BU3ya/IM3alsl pe3y/IbTaToB.

11 | Data Mining: Knacrepusanus. 4 2
[TpakTrueckas 3asauva 4 - CermeHTaLus
KJINEHTOB Te/IeKOMMYHUKALIMOHHOU

KOMITaHUH.
12 | Data Mining: Knaccudukarys. 4 2
ITpakTnueckas 3amaua 5 — ABC u XYZ
aHaaus
13 | Data Mining: Perpeccus. [IpakTrueckas 4 2

3ajaua 6 - [IporuHosupoBaHye Npojaku
00beKTa He/IBIDKUMOCTH Ha OCHOBe
JIOTUCTUYECKOU perpeccum.

Bcero 34 13

4.5. KypcoBoe rpoeKTHpOBaHKe/ BBITIOJIHEHHE KYPCOBOM paboThI
YueOHBIM IJITAHOM He TIpelyCMOTPeHO

4.6. CamocrosTenbHasi paboTa 00yJaromxcst
Bujipl camocTosiTesibHOM paboThI U ee TPYZA0eMKOCTb TIPUBe/IeHbI B TabuIle 7.

Tabsniia 7 — Buspl camocTosTeibHOM paboThl U ee TPY0eMKOCTh

. Bcero, | Cemectp 6,
Bug camocTosiTesibHOM paboThbl
yac yac
1 2 3

V3yueHue TeopeTHUYeCKOro MaTtepuasna 40
pucuuriiHel (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacueTtHo-rpaduueckue 3aganus (PI'3)
BoinosiHenue pedepara (P)
[TogroroBka K TeKyliemMy KOHTPOJIFO 13
ycrneBaeMmocTH (TKY)
HomaiiiHee 3aganue (/13)
KoHTponbHbIe paboThl 3a0uHUKOB (KP3)
[ToAroToBKa K NMPOMEKYTOUHOM 40
atrectaiuu (ITA)




Beero: | 93 | 93 |

5. IlepeueHb yueOHO-METOJUUECKOTO 0OeCTIeueH st
JUTSI CAMOCTOSITe/IbHOWM PabOThI 00yUaroIUXCs 10 JUCLUTITUHE (MO/LYJT0)
YueOHO-MeTOJUUeCKHe MaTepHasbl [Jii CaMOCTOSATEbHOM paboThl 00yuaroIMxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3AHUN
[TepeueHb TeUaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/jaHUH TTPUBE/IeH B Tab/uiie 8.
Tabsmia 8— IlepeueHb MeYATHBLIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KoymuectBo 3K3eMIuisipoB
[ugp/ Bubmorpaduyeckasi CChllKa B GrbmoTexe
URL agpec P (KpoMme 3/1eKTPOHHBIX

5K3eMIVISIPOB)

519.6/.8(T'YAIT) AnppoHoB, Cepreii 119
A 66 AJlekcaHzpoBUY.

Mogenu v MeTOABI B CUCTEMAax
TIO//1€PKKY TIPUHSTUS PeIIeHNH :
yuebHoe riocobue / C. A. AHJpOHOB
; C.-ITeTep0b. roc. yH-T a3POKOCM.
nipubopocTpoenust. - CI16. : V3a-Bo
I'YAII, 2008. - 176 c. : puc., Tabm. -
bubmuorp.: c. 173 - 175 (54 Ha3B.). -
ISBN 978-5-8088-0374-9 : 70.00 p.
- TekcT : HemocpeACTBEHHBIN.

https://znanium.com/ AHanu3 JaHHbIX U TIPOLIECCOB:
catalog/ Yueb6Hoe rocobue / BapcersiH A.A.,
product/350638 Kynpusuos M.C., Xonog N.N. -
CII6:6XB-ITetepbypr, 2009. - 512
c. - ISBN . - TeKCT : 3/1eKTPOHHBIH.

https://znanium.com/ Jleckoselr, FO. AHanmu3 00JIBIINX
catalog/ HabopoB aHHbIX / FOpe Jleckoserti,
product/1027845 Anang Pamxapamat, Ixeddpu .
YnbMaH ; 1ep. C aHIIL.
A.A.CnuskuHa. - Mocksa : IMK
IIpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Tekcr :
3/IEKTPOHHBIM.

7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PECYpPCOB
VMH(POPMaLIMOHHO-TeJIeKOMMYHUKAL[MOHHOW ceTh «IHTepHeT»

[Tepeuenb 371eKTPOHHBIX obpa3oBaTesTbHbIX pecypcoB rH(pOpMaLMOHHO-
TeJIEKOMMYHHMKAIIMOHHON ceTh «VIHTepHeT», HeOOXOAMMBIX [ijii OCBOEHWS AWUCIUITAHBI
ripvBe/ieH B Tabsuie 9.

Tabmua 9 — TlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/bHBIX PeCcypcoB HMH(OPMALMOHHO-
TeJIeKOMMYHUKaL[MOHHOM ceTH «VIHTepHeT»


https://znanium.com/catalog/
https://znanium.com/catalog/
https://znanium.com/catalog/
https://znanium.com/catalog/

URL azpec HanmenoBanue

https://help.loginom.ru/ Loginom — pyKoBO/CTBO T0Jib30BaTe/ei
userguide/#loginom-%E2%80%94-
rukovodstvo-polzovatelya

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeuenb TporpaMMHOro obecrieueHusi, HCHOMb3YEMOr0 TIPH OCYIIeCTBJIEHUU
obpasoBaresbHOTO TpoLiecca Mo JUCLUIIIHHE.
[TepeueHb UCII0/Ib3yeMOr0 MPOrpaMMHOT0 0becrnieueHysi pe/icTaBrieH B Tabme 10.

Tabmwmia 10— ITepeueHb nporpaMmHoro obecreuenus

Ne /11 HaumMmeHoBaHue

1 Ananutnueckas natdopma Loginom. BecrniiaTHasi Bepcus [ijisi HEKOMMepPUeCKOro
ncnonb3oBanus Community Edition https://loginom.ru/?
_8a=2.141838138.988103975.1592928053-409674285.1589973143

8.2. TTepeuenb HH(OPMAIMOHHO-CITPaBOYHBIX CHCTEM, UCTI0JTh3YeMbIX TpH
OCYILIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLIeCCa Mo AUCLUTUTHHE

[TepeueHb HCMO/B3yeMbIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPE/CTAaBlIeH B
tabnvie 11.

Tabsmija 11— [TepeueHb uHbOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne /11 HaumMeHoBaHMe

1 OHIMK/Ioneaus 1o busHec-aHanu3y https://wiki.loginom.ru/?
_ga=2.204220440.988103975.1592928053-409674285.1589973143

9. MartepuanbHO-TeXHHUeCcKasi 6a3a
CoctaB MaTepHajbHO-TEXHMUYECKOM 0a3pl, HeoOXOAWMOW [  OCYILeCTBJIeHUs
obpa3oBaTe/TbHOTO MpoILiecca Mo AUCIUIUIMHE, TIPe/ICTaB/IeH B Tabsuiel2.

Tabsmia 12 — CocTaB MaTepHabHO-TeXHHUUECKOH 0a3bl

Ne HaumeHoBaHMe COCTaBHOM YaCTH Howmep aygutopuu
/11 MaTepHaTbHO-TeXHUUECKOU 0a3bl (Tipy HeOOXOUMOCTH)

MynbTUMeiuiHas TeKLMOHHAs ayJUTOpPUs

KomrnbroTepHsli Knacc

10. OueHouHble cpefiCTBa /1/1s1 IPOBeJeHUsI IPOMeKYTOUHOW aTTecTaliy
10.1. CocTaB OLIEHOYHBIX CpEJACTBIJ/IA IPOBeJeHUs TPOMEXYTOUHOW aTTecTaliy
obyyaroImyxcs o JUCLIMIUIMHe TIpuBe/ieH B Tabnutie 13.
Tabmwiia 13 — CocTaB OI[eHOYHBIX CPeZICTB IJisl IPOBE/IEHHSI MPOMeKyTOUHOM aTTecTalu

By npoMe)XyTOUHOU aTTecTaliu [TepeueHb OLIEHOUHBIX CPEJCTB

JK3aMeH Crmcok BOITPOCOB K 3K3dMEHY

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMHUPOBAHHOCTH (OCBOEHMS)
KOMITeTeHIMI 00yJaroLMUCs TIpUMeHsieTcs1 5-0anbHasi IIKajaa OLleHKH CPOPMHUPOBAHHOCTU
KOMITIeTeHIIWM, KOTopasi TIpuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  TpaBH/Ia



HCI10/1b30BaHUA KOTOpOﬁ, YCTAaHOBJ/IEHBI COOTBETCTBYIOIIWMM JIOKA/IbHBIM HOPMATHBHBIM dKTOM
I'YAIL

Tabmia 14 -Kputepun OuEeHKN YpPOBHSA CHOPMUPOBAHHOCTM KOMMETEHLWiA

OLleHKa KOMIIEeTeHLUN

S — XapakTeprcThKa ChOPMHUPOBAHHBIX KOMITETEHI VM

— obyyaroluiicss Ty0OKO ¥ BCECTOPOHHE YCBOW/I TMPOTrPaMMHbBIN
MaTepuart;

— YBepeHHO, JIOTUYHO, 1T0C/Ie/|0BaTe/IbHO U TPAMOTHO €r0 M3/1araert;

— OnupasiCb Ha 3HAHUS OCHOBHOUM U JIOTIOJTHUTELHOMN JIUTepaTyphl,
TECHO TPUBS3bIBAeT YCBOEHHble  HAyuHble  TIOJIOKEHUSI  C
MIPaKTHUeCKOH /1esiTeTbHOCThIO HarpaB/eHus];

— yMesio 0O00CHOBBIBAeT ¥ apryMeHTHPYeT BbIIBUTaeMble UM UIeH;

— JleJlaeT BBIBO/IBI M 0000IIIEeHNST;

— cBOOO/IHO BJIaJieeT CUCTEMOM CIielMaTM3UPOBAHHbIX TIOHSTHH.

«OT/IMYHO»
«3aUYTEeHO»

— o0yuaroluiics TBep/0 YCBOWI MPOrpaMMHBIN MaTepuas, TPaMOTHO
M TIO CYI[eCTBY H3/laraeT ero, OMMpasicCb Ha 3HAaHUA OCHOBHOM
JIUTEpPaTypBhl;

— He JIOTyCKaeT CyIeCTBeHHbIX HeTOUHOCTEH;

— YBSI3bIBaeT YCBOEHHbIe 3HAHUSI C TIPAKTUUECKOHW [1esiTeIbHOCThIO
HarpaBJIeHUS;

— apryMeHTUPYyeT HayuHble ITOJI0XKeHUS;

— JleslaeT BBIBOZIBI M 000011IeHNS;

— BJIaZIeeT CUCTEMOM CITelIMa/I3UPOBAHHbBIX TTOHSITHM.

«XOpOoLIo»
«3a4YTeHO»

— 00yyJaroLMiiCs YCBOW/I TOJTBKO OCHOBHOM MPOTPaMMHBIN MaTepuat,
10 CYLeCTBY M3/1araeT ero, ONMpasch Ha 3HaHUs TOJIBKO OCHOBHOM
JIUTepaTyphl;

— JOTyCKaeT HeCylleCTBeHHbIe OIIMOKM U HETOUHOCTH;

— UCIIBIThIBAeT 3aTPy/HEeHUs] B MPaKTUUYeCKOM MPUMEHEeHUM 3HaHWUN
HarpaBJ/IeHuUs;

— cnabo apryMeHTHpYeT Hay4Hble TI0/I0KEeHNST;

— 3aTpyHsieTcsl B OpMY/TMPOBaHUM BBIBOJOB M 000011IeHNI;

— YaCTUYHO BJaZIeeT CUCTEMOU CIeLaJIu3UPOBaHHbIX OHATHM.

«YyZI0B/IETBOPUTE/TbHO»
«3a4YTeHO»

— 00yyvaroIuiiCcsl He YCBOW/I 3HAUMTE/HLHOW YacTH IPOrPaMMHOTO
MarepHaa;
«HEY/IOB/IETBOPUTE/IHO | — ZIOMyCKAeT — CYIIIeCTBEHHbIe  OMIMOKM ¥ HETOUHOCTH  TIpPH
» paccMoTpeHuH 1po6JieM B KOHKPETHOM HarpaB/IeH!H;
«He 3aUTeHO» — WCTIBITHIBAET TPYJHOCTH B TIPAKTHUECKOM TIPUMEHEHUH 3HAHWI;
— He MO)KET apryMeHTHPOBATh HayUHbIE TTOI0XKEHHUS;
— He (hOpMY/IMPYET BbIBOZIOB M 0000II|eHUH.

10.3. TunoBble KOHTPOJ/IbHBIE 3a/laHUS UM MHbIe MaTepUabl.
Bompocsr (3agaun) /1st 9K3aMeHa Tipe/iCTaB/eHbl B Tabaume 15.

Tabsuria 15 — Bonpocs! (3aaun) 47151 9K3aMeHa

Kop
Ne i/ [TepeueHb BOMPOCOB (3a7ay) J/1s1 9K3aMeHa WHJUKaTOP
a
1 TexHooruu OHM3HeC-aHa/IUTUKKU U OOJIbIINE JJaHHbIe YK-2.¥.1
2 7Kvi3HeHHBIN LMK/ aHaIUTHYeCKuX NpoekToB Big Data. OIIK-1.B.1

VHTerpaiys, oJAroToBKa, OUMCTKA, aHa/Ik3, HHTepPIIPeTalHsl.
OcobenHocTH 3az1au ¢ Big Data.

w

AHanitryeckue 1iaThopMbl OIlK-2.3.1

4 Texnosornu KDD u Data Mining OIIK-2.¥.1




U1

TexHomorum MIOArOTOBKU [JAaHHBIX K dHA/IM3Yy

OIIK-2.B.1

[ToAroToBKa AaHHBIX K aHamu3y. OCOOeHHOCTH [JaHHBIX,
HaKOIJIEHHBbIX B KOMITaHUsAX. DopManu3aiiysi JaHHbIX.
MeTo/p! cOOpa JaHHBIX.

ITK-1.3.1

OTUeTHOCTh ¥ BU3yanu3aliusl JJaHHBIX B aHATUTUUECKUX
niaTdhopmax

[IK-1.¥.1

AccouuatvBHble nipaBu/ia. HasHauenue. [Ipumepsl
HCII0/Ib30BaHMs. ba3oBble MOHATHSA. MeToibl MOHCKA
aCcCOLMAaTUBHBIX TTpaBWI. MeTpUKY acCOLMaTUBHBIX TTPaBUII.
WHTepripeTaliysi aCCOLMAaTUBHBIX MPABUJIL.

[IK-1.¥Y.3

TpeboBanus K JaHHBIM. POPMBI TTPeCTaB/IeHNS JaHHBIX.
Tuns! wkan. THpopmaTtuBHOCTE faHHbIX. [IpefcraBneHue
HabopoB laHHbIX. OCOOEHHOCTH OOJIBIINX JAHHBIX.

[1K-9.3.1

10

Busyami3anus faHHbIX. Busyanmi3aTopsl 001riero Ha3HaueHus
v crietuanusvpoBanHble. OLAP-ananus. Busyanusatopsl
OLIeHKU KaueCTBa MOJleIMpoBaHusl. Busyanusartopsl,
VHTepIipeTalyy pe3y/ibTaTOB aHanu3a. KoHuenus aHanvsa
JaHHbIX [DK. ThrOKH.

[1K-9.3.2

11

AccouuaTtrBHbIe nipaBu/ia. HasHauenue. [Ipumepsl
UCTIONb30BaHMs. ba3oBbie MoHATUS. MeTobI MOMCKa
aCCOLMAaTUBHBIX TIpaBWI. MeTpUKY acCOLMAaTUBHBIX TTPaBUII.
MHTepripeTalyisi aCCOIMAaTUBHBIX MPABUJI.

IT1K-9.3.3

12

TpeboBanus K jaHHBIM. POPMBI ITpe/iCTaB/IeHNs] JaHHbIX.
Tuns! wkan. THpopmaTtuBHOCTE AaHHbIX. [IpefcraBaeHue
HabopoB JaHHBIX. OCOOEHHOCTH OOJIBIINX JAHHBIX.

IIK-9.¥Y.1

13

Ouncrka ganHblX. OLjeHKa KauecTBa JaHHbIX. MeTo bl
OLIeHKH KaueCTBa JJaHHbIX. DUbTpaLys AaHHBIX, 00paboTka
Ay0/IMKaTOB Y MPOTHBOpeYHii. BhIsiB/ieHre aHOMaTbHBIX
3HaueHu. CokpailleHde pa3MepHOCTH AaHHbIX. CoKpalljeHue
YMC/la IPU3HAKOB U 3alKCeu.

[IK-9.¥.2

14

Krnacrepnbiii aHami3. @opmasbHOe omnurcaHue alropuTMa
KJlaCcTepu3aLvu. TUIIbl KJlaCTepHbIX CTPYKTYP. Mepsbl
cxogcTBa. MeTozbl onpefiesieHUs: PACCTOSIHUSL MEXY
K/lacTepamu. Mepapxuyeckre MeTO/bl K/lacTepu3aLiiu.
Anroputmel k-means u g-means. EM- kiactepu3anysi.
Knacrepusanus kaTeropyaabHbIX JaHHbIX. AJITOPUTM
CLOPE.

[IK-9.Y.3

15

AHanuTnyeckasi OTUeTHOCTb U BHU3yad/IM3adllUA JaHHBIX.

[1K-9.B.1

16

Ancambm1 Mofiesniel B aHanuTHKe. [IpiMep cOBMeCTHOTO
rcrnosb3oBaduss ABC u XYZ Mozieneit aHami3a.

[1K-9.B.2

17

AHanuTnyeckas MmMpaMHu/ia dHaJIMTUKH. I/IHCTPYMEHTI:I

dHA/IMTUKH [JdHHBIX. COBPEMEHHOE ITOHATHE aHa/IM3d JdHHBIX.

Ocob6eHHOCTH 3a7iau HOBOTO THIIA.

I1K-9.B.3

Bomnpocs (3agaun) asist 3aueta / qudd. 3aueTa rpeacTas/ieHbl B Tabuie 16.

Tabsmiia 16 — Bonpock! (3agaun) a/st 3adeta / aAudd. sauera

Ne i/t

[TepeueHn BOMpOCOB (3a7ay) A/1s1 3aueTa / aAudd. 3aueTta

Koz
VIHJJUKaTOp
a

YueOHBIM IJITAHOM He TIPelyCMOTPEHO




[TepeueHr TeM it KypCOBOTO TPOEKTHUPOBAHUS/BBITIOTHEHUSI KYPCOBOM pPabOTHI
ripe/icTaB/ieHbl B Tabuie 17.
Tabsmiia 17 — IlepeueHp TeM /it KYPCOBOT'O TTPOEKTHPOBAHMS/BBITIO/IHEHUSI KYPCOBOM pPabOThI

Ne 1/ TTpuMepHbIii TIepeueHb TeM JIJIsi KyPCOBOTO TTPOEKTUPOBAHUS/BBITIOTHEHUST
[¢] o
KYpCOBOM paboThI

YueOHBIM IJIAHOM He TpelyCMOTPeHO

Bomnpockl /i1 TIPOBEZIEHWS] TIPOMEXYTOUHOW AaTTecTallid B BUJE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwiia 18 — ITpuMepHbIl MepeueHb BOMpPOCOB Ji/Isl TeCTOB

Kopg
Ne /it [TpyMepHBIii TepeyeHb BOMIPOCOB /151 TECTOB WHIUKATOP
a
He nipegycMmoTpeHo

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO AWCLUIIMHE OOYUarOLMXCS 3a0YHOM (OPMBI
00yueHwst, ipe/icTaB/eHbl B Tabmure 19.

Tabsuija 19 — IepeueHb KOHTPOJILHBIX PabOT

Ne n/mt [TepeueHb KOHTPOJIBHBIX PabOT

He nipegycMoTpeHo

10.4. MeToauyeckre  MaTepuaJbl, ompefiesirolllie  MPOLleAypbl  OLleHUBaHUA
VWHJVKATOPOB, XapaKTepu3yIol[UX IJTarbl (OPMHUPOBAHUS KOMIIETeHI[UH, COJ/lep)KaTcsi B
JIOKa/IbHBIX HOPMAaTUBHBIX akrax ['YAII, pernaMeHTUpPYOIUX IIOPSAAOK U IpOLeSypY
TIPOBE/IEHUS] TEKYIIETO KOHTPOJISI YCIIEBAeMOCTH U TIPOMEXKYTOUHOMN aTTecTaliu 00ydJaroluxcst
I'YAIL

11. MeTOAI/I‘JECKI/Ie YKd3dHHA OJ1s 06y‘-IaI-OLL[I/IXC$I 10 OCBOEHHUIO JUCLIUIIIMHBI

11.1. MeTtoauueckre yKa3aHUs [jid OOyuarol[uXcs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHHe JIeKIJMOHHOI'O0 Marepuasa — JIOTUUeCKU CTpPOMHOe, CHUCTeMHOe,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHuWe COBpeMEHHOW JIEKIIMUA B
paMKaxX AMCLAIUIMHBI HE B TOM, YTOOBI MOMYUYMTh BCIO MH(MOPMAILMIO TI0 TéMe, a B OCBOEHHU
byHIaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyUHOTO TI03HAHWS, HOBEUIIINX
JIOCTIKEeHUM HayuyHOW MbIC/M. B yueOHOM miporiecce /IeKIUsi BBITIO/IHSIET METO/0/IOTUUECKYTO,
OpPraHM3alMOHHYI0 ¥ UH(OPMALMOHHYI0 GYHKIMU. JIeKlys pacKpbiBaeT MOHATHUNHBINA arrapar
KOHKpeTHOU o6sacTu 3HaHuUsA, eé mpobsieMbl, AaeT lje/lbHOe TIpe/[CTaBleHre O JUCIUTUIMHE,
MOKa3bIBaeT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[TnaHupyeMble pe3yabTaThl IPYU OCBOEHUH 00YUaIOIMMKCS JIEKITMOHHOT0 MaTepuara:

- [O/yyeHWe COBpPEMEHHbIX, LIeJIOCTHbIX, B3aWMOCBSI3aHHBIX 3HAHUMN, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 1jeJIeBOM yCTaHOBKOM K KaXkK/10M KOHKPeTHOH TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOUW PabOThI COBMECTHO C Mpero/iaBaTesiem,;

- pasButhe TIpodeCCHOHANMBHO-JE/NIOBbIX  KadyecTB, J/OOBM K  TpeiMeTy U
CaMOCTOSATE/IbHOTO TBOPYECKOT0 MBILLLJIEHUSI.

- MosiBjieHHe HeobOX0AUMOT0 UHTepeca, HeobX0[UMOr0 /ST CAMOCTOSATeTbHOM PaboThI;

- [O/yyeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
TPOTHO3€e UX Pa3BUTHsS Ha OJivKaiiivie TOAb;




- HAY4YMTbCs MeTOAUYecKH oOpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
MOJIO)KeHUsl, TPUXOJAUTb K KOHKDeTHbIM BbIBOJlaM, T[IOBTOPSITb UX B  pa3/IMUHbIX
dhopMyMpoBKax);

- [Oy4YeHUe TOUHOTO MOHUMaHUs BCeX He0OXOAUMBIX TEPMHUHOB U TTOHSITU.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMPOBOXKAATbCS  [JeMOHCTpaLer CaanufioB U
WCTIOb30BaHWEeM Da3/aTOYHOTO MaTepuasia TIpU TIPOBeJleHMM KOPOTKUX JUCKYCCUM 00
0C0OEHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeEMATHK T10 JUCLIUTIIVHE.

CTpyKTypa npe/iocTaB/ieHys JeKIIMOHHOTO MaTepyana:

- BcerynuTesibHas yacTh omnpe/iesisieT Ha3BaHUe TeMbI, TJIaH U 11eJ1b JIeKIUHY;

- B 0oCcHOBHOI1 yacTu peanu3yeTcsi Co/iepyKaHue TeMbl, BCe IJIaBHble y3/I0Bble BOMPOCHI,
pacCMaTpUBAlOTCSl TpUeMbl M TeXHOJOTMM TeKylleldd TeMbl C TIDUMEHEeHHEeM CpefiCTB
Bu3yanu3aluu. KaxJplii BOMpOC 3aKaHUMBAeTCsl KPAaTKUMM  BBIBOJAMH,  JIOTMYECKU
MO/IBOASILIMMU CTYJI€HTOB K CJIeIyIOLeMy BOIPOCY JIeKL[1H;

- 3ak/rouMTesbHas 4acTh 00001jaeT B KpaTKUX (OPMY/IMPOBKAax OCHOBHbIe HjeU
JIEKLIMY, JIOTUYEeCKU 3aBeplliasi ee Kak LieJIOCTHOe paCCMOTPeHUe TeMbI.

11.2. MeTopryeckue yKas3aHUsl [ OOYYarOIMXCS IO BBIOTHEHWIO 1a00paTOPHBIX
pabot

B xozme BbINoHEeHMs1 J/1abOpaTOPHBIX pPAabOT OOyYAIOLIWICA JO/DKEH YrayOuTb W
3aKpenuTh 3HaHWsl, MPaKTUUecKrue HaBBbIKWU, OBJa/|leTh COBPEMEHHOW MeTOAUMKON U TeXHUKOMN
SKCIIepUMEHTa B COOTBETCTBMM C KBa/JIM(HUKALMOHHON XapaKTePUCTUKOW O0ydJarommerocs.
BrbinonHenre n1abopaTopHbIX pabOT COCTOUT M3 IKCIIePUMEHTaTbHO-TIPaKTUUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeinonHeHne 1abopaTopHbIX paboT 00yYaroLUMCS SIB/ISIETCS HEOTbeM/IeMOUM UacTbhiO
W3y4yeHus] [JUCLIMIUIMHBI, OfpefenseMold y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBaroLM pellleHHe C/le/lyIoLMX OCHOBHBIX 33/lau 00yuaroiierocs:

- mpuoOpeTeHHe HaBBIKOB WCC/AEJOBAaHWs TPOLIECCOB, SBJIEHWH U 0OBEKTOB,
M3yuyaeMbIX B PAMKax /JaHHOM JUCLUIIIMHBI;

- 3aKpervieHWe, pa3BUTHe M [JeTaau3alis TeopeTHYeCKUX 3HaHWUM, MOy4YeHHbIX Ha
JIeKLUSX;

- To/jy4yeHUe HOBOW MH(GOPMALIMU TI0 W3y4aeMOl AUCLIUIIINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSITe/IbHOM  paboThl C  y1labopaTOpHBIM
obopyioBaHMEM U TTPUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBeIEHHIO JIabOpaTOPHBIX paboT
3azaHve Ha JabopaTOpHYHO pPabOTy BBLIK/IAJbIBAETCS B JIMUHBbIA KaOWHET CTy/eHTa.

OOsi3aTeNlbHBIMK ~ MEPOTIPUSATHSIMU ~ SIBJISIIOTCS:  YCTAaHOBKA — YKa3aHHOTO — TIPOIPaMMHOTO
obecrieueHysi, 3HAKOMCTBO CO CIIpaBOYHbIMU MaTepuanaMu. JlaboparopHasi paboTa BbIOIHSETCS
Ha KOMITbIOTepax B ayJUTOPUSIX KadeJpbl WM Ha JIMUHBIX HOYTOYKax.

CrpyKTypa 1 ¢opmMa oTueTa o 1abopaTopHoii paboTe

OTyeT O BBITIOJTHEHUH J1aOOPAaTOPHOM pabOThI O/KEH BK/IOUATh CJIeAYIOLIMe TIO3ULH:
TIOCTAHOBKY 3aJjauM, OMMCAHWE WCC/IefyeMOM TpeJMeTHOW 00/1acTH, IOIIaroBoe OIUCaHue
TEXHOJIOTUM BBITIOJTHEHUSI C HEOOXOJMMBIMH KOMMEHTApHsMH K pa3paboTaHHOMY CLieHapHuio
00paboTKY JaHHBIX, pe3y/IbTaThl U BBIBO/BL.

TpeboBanus K 0hopMIEHHIO OTYeTa O JIabopaTOpHOU paboTe

W3noxeHve Tekcta U odopmiieHHe paboThbl CjiefiyeT BBIMOJIHATh B COOTBETCTBUU C
tpeboBanusimu  I'OCT  7.32 - 2017, npexacraBieHHeIMH Ha  caidte ['YAII
https://guap.ru/standart/doc




11.3. MeToauueckre yKa3aHUs Zjisi 00YUArOL[UXCS TI0 TIPOXOKAEHUIO CaMOCTOSITe/TbHON
paboThI

B X0/ BBITIO/THEHUS] CaMOCTOSATEIbHOW pab0Thl, 0OYYaIOIIUIACS BBITIONHSET paboTy o
3alaHUI0 M TIPU METOJMUeCKOM PYKOBO/ICTBe TperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
yuacTusl.

B miporiecce BBITIONHEHUsI CaMOCTOSITe/IbHOW paboThl, y 00ydaromerocss opMupyeTcst
1jesiecoobpa3Hoe MylaHUpOBaHWe pabouero BpeMeHU, KOTOPOe TI03BOJIsieT UM Pa3BUBATh YMEHUSI
Y HaBbIKM B YCBOEHMU W CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHNA
YPOBEHb YCIIeBaEMOCTH B TepHof, O0yueHWs, TIOMOTAeT TIOJYUUTb HABBIKH TIOBBIIIEHUS
npoeCCHOHATBHOTO YPOBHS.

MeTrofuecKUMH ~ MaTepHa/laMM,  HampaB/SIOIN[UMH  CAaMOCTOSITENIbHYI0 — paboTty
00yUaroUXCSASIBIISTIOTCS:

- yueOHO-MeTOJUUeCKUI MaTepuas 1o JUCLIATIIUHE.

11.4. MeTtopuueckrie yKa3aHUs [Ji1 OOYYalOU[UXCS 10 TPOXOXKAEHUIO TeKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

Tekylui KOHTPO/Ib YCIIEBaeMOCTU TpeAyCMaTprMBaeT KOHTPOJIb KaueCcTBa 3HAHUM
00yuaroIrXcsl, OCYIeCTB/IsIEMOTO B TeueHHe ceMecTpa C Lieflbl0 OLleHMBaHUsI X0Jla OCBOEHUsI
JUACLIUIIIUHBI.

YuuThIBalOTCSl C/ieflytoll[e TO3ULUKM: TocCelljeHre JeKI[Ui, OLeHKU, T0JiydeHHble TI0
pe3y/bTaTaM 3alllUThl JIaAODOPaTOPHBIX paboT, TMOCelaeMoCTh. Bce mepeurcieHHbIe TTOKa3aTeTn
OlleHHMBalOTCA B 0Oasyiax, CyMMHUDYIOTCS M SIBJSIOTCS 0a30BOM OIeHKOW TIpU TMPOBeAEeHUN
MPOMEXXYTOUYHOM aTTeCTalyu.

11.5. MeTtopuyeckre yka3aHusi AJisi 00yUarOLMXCS TI0 TTPOXOKAEHUI0 TIPOMEXYTOUHON
aTTecTaLyu.

[Tpome)xyTouHasi ~ aTTecTalviss ~ OOYyYarOIUXCA  TpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEKYTOUHBIX M OKOHUAaTe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucLuruiiHe. OHa BK/IHOUaeT B
cebst:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHbIX OO0ydJarluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CTIOCOOHOCTH
MPUMEHATb UX /I pelleHds MpakTUYeCcKuX 3aZiau. JK3aMeH, Kak MpaBW/Oo, MPOBOAUTCA B
MepuoJ; 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOPOLLO», «y0B/IETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.
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