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Annoranus

Hucuunnuna «bonblive AaHHBIE» BXOAUT B 00pa3oBaTENbHYIO MPOTPaMMy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPAaBICHUIO TMOATOTOBKM/ CHEIHAIBLHOCTH
09.03.02 «MHpOopMaMOHHBIE CUCTEMBI M TEXHOJIOTHW» HampaBlieHHOCTH «HbopmanmoHHbIe
TEXHOJIOTUH B au3aitHey». [lucuurumna peanusyercs Kaheapoit «Ned2y.

JucuuninuHa HauesaeHa Ha GOpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIIETSHIIUN

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEINPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATEeIbHOCTH

OIIK-2 «CmocobeH MOHUMATh MNPUHIMIBI PabOThl COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUII M TPOrpaMMHBIX CpPEICTB, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJACTBA, U
UCTIOJIB30BaTh MX MPH PEIICHUH 3329 TPOPEeCCHOHATBHOMN e TEITLHOCTI

[TK-1 «Cnioco6eH BBIMOMHATH pabOTHI 110 CO3AAHUIO (MOIUGBUKALIMN) U COIPOBOXKICHUIO
MH(OPMALIMOHHBIX CUCTEM)

[IK-7 «CnocobeH TpOBOAWTH AaHAJUTHUECKOE HCCIEAOBaHHE C MPUMEHEHHEM
TEXHOJIOTUH OONBIINX NaHHBIX, OA3UPYIOIIUXCS B TOM YHCIE HAa METOJaX HCKYCCTBEHHOTO
MHTEIJICKTa

CopepxaHue IUCHMILUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HaAIpaBlIEHUSMU B 001MacTu OOJBIIMX JAaHHBIX: METOJAMU KOHCOJNUJAIMH U TpaHCHOpMaIuu
OOJIBIIMX JTAHHBIX, OYMCTKU M MpeaoOpaboTku, nHTeLIeKTyanbHbiM (Data Mining) anamuzom
nannbix (OITK-1). Big Data (bonbiine naHHbIe) pacCMaTPUBAIOTCS KaK TEXHOJIOTHS [TOATOTOBKH
JMAHHBIX  CBEPXOOJBIIOT0, HEMPEPHIBHO BO3PACTAIOIIEr0 00BEMa, PACHOJIOKECHHBIX B
pacnpe/eneHHbIX (aiIoBbIX CHCTEMaxX U TOTOBBIX K aHanu3y merogamu Data Mining u 6usnec-
AQHAJIIUTUKH.

IIpu BBIMOMHEHMH JAOOPATOPHBIX PabOT HMCHOJB3YETCS aHAJIUTHUYEcKas Miatdopma
Loginom, BHecéHHas B peectp poccuiickux nporpamm (OITK-2). Loginom sBisiercs low-code
wiaThopMoi Ui peaau3aluy BCeX aHAIUTHUYECKUX MPOLECCOB: OT MHTETrpaluu U MOATOTOBKU
JaHHBIX JI0 MOJIEIUPOBAHUS, Pa3BEpPThIBAHUSA U BHU3yaJU3allMd, YTO MO3BOJISIET CHOPMHUPOBATH
IpakTUYeCKHe MNpOopEecCHOHATIbHBIE HABBIKM aHalIM3a, MOJEIMPOBAHUSA, NPOTOTUIIUPOBAHMS
uHdopmarmonneix mporeccoB u cucrem (IIK-1, TIK-7). PaccmarpuBaroTcsi mpHMEpsI
UCTOYHHKOB, OPOXKIAIOIINX OOJbIINE TaHHBIE: KIIMEHTCKUE TPAH3aKIUU PO3ZHUYHBIX TOPTOBBIX
ceTeil, MOOWJIbHbIE YCTpOWCTBa, OaHKOBCKME JaHHbIE. lccrmenyrorcs MeToAbsl U aaropUTMbI
pelIeHHsT OCHOBHBIX 3a/aya aHajgu3a OOJbIIMX JaHHBIX: KJacCU(UKaLuUs, perpeccus,
KJacTepu3anus, accoruariBubie npasmia (OITK-1).

B nporecce OCBOGHHS AUCHUIUIMHBI TPOAOIKAETCS (POPMUPOBAHUE YHHBEpPCATBLHOU
komneTeHIMu YK-2 mpu BeIOOpe ONTHUMAaNbHBIX CHOCOOOB pEIIeHMs] MOCTaBICHHBIX 3a/ad C
Y4€TOM MMEIOINXCS PECYPCOB M OTPAaHUYEHUH.

[IpenogaBanue AUCHMIUIMHBI MpeAycMaTpuBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOT0 npolecca: JeKIHH, JJA00paTopHble pabOThI, CAMOCTOTEIbHAs paboTa 00yJaroIerocs.

[TIporpamMoil TUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTeCTalMs B popMe sK3aMeHa.

OO6mIast TpyA0€MKOCTh OCBOCHHS JMCIIUIUIMHBI COCTAaBISAET 4 3a4eTHBIX eauHulbl, 144
qaca.

SI3pIK 00y4YeHus O JUCIHUIUIUHE KPYCCKUI.



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. [lenu npenojgaBaHus AUCHUIUIMHBI — MOJyYEHHE OOYUYAIOUIUMUCST HEOOXOIUMBIX
TEOPETUYECKNX 3HAHWK B 00nacTH aHanmm3a OONBIIMX JaHHBIX, (HOPMHUPOBAHHWE YMEHHH H
HaBBIKOB B PEIICHUU TIPUKJIAJHBIX 3a/1a4 Ou3Hec-aHATMTUKY B acriekte Big Data.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B
tabuuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHIAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA

KOMIIETEHIIUH KOMIIETEHIINH JOCTH>KEHUS] KOMIIETCHLIUU

YK-2 Cnocoben

OIpeNieNATh Kpyr

3aJ1a4 B paMKax

[OCTaBJIEHHOW LeJIN

u BbiOupaTh VYK-2.Y.1 ymeTs NpoBOIUTh aHAIIN3
YHUBepcallbHbIE OHTHMgﬂ PHHIC [IOCTaBJIEHHOU 11eNu U (hOpMYIMPOBAThH
KOMIIETEHIIUU CHIOCODBI X 3aJ1a4M, KOTOpble HEOOXOIMMO PEIIUTD JJIs

pELIEHNUs, UCXOAS U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
UMEIOIINXCS
peECYpCoB U
OrpaHUYECHUN

€€ JOCTHIXKCHUA

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHbBIC
1 0OIIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTHYeCKOro
aHajgu3a u
MO/ICITHPOBAHHUS,
TEOPETUUECKOTO U
OKCIEPUMEHTATBHOTO
HCCJIEIOBAHUS B
poQeCCHOHATBHON
JIEATETLHOCTH

OIIK-1.B.1 umMeTh HaBBIKH TEOPETHYECKOTO
1 KCIEPUMEHTAIbHOIO UCCIIEOBAHUS
00BEKTOB PO eCCHOHATIBHON
JIeSITEIIbHOCTH

O6menpodeccroHanbHbIE
KOMIIETEHITHH

OIIK-2 Coocoben
MOHUMATb TTPUHIIUITHI

OIIK-2.3.1 3HaTh NpUHLHUIIBI paOOTHI
COBPEMEHHBIX HH(POPMAITHOHHBIX

paboThI TEXHOJIOTHI U IPOTrPaMMHBIX CPEJICTB, B
COBPEMEHHBIX TOM YHCJIE OT€YECTBEHHOI'O IIPOU3BOJICTBA,
MH(OPMaLIMOHHBIX IIPU pelIeHnH 3a7a4 MpodhecCUOHATBLHOM
ObmenpodeccuoHanbHble | TEXHOJIOTUH U JeSATEIBHOCTH
KOMIIETEHITNA MPOTrPaMMHBIX OIIK-2.Y.1 yMeTh 1€EMOHCTPUPOBATH
CPEJICTB, B TOM YHCJIE | TOHMMAaHHUE IPUHIIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO MH(OPMALIMOHHBIX TEXHOJIOTUH U

MPOU3BOJICTBA, U
HCITOJIh30BaTh UX MPHU
pelIeHUH 3a]1a4

MNporpaMMHBIX CPEACTB, B TOM YHCJIC
OTCYECTBCHHOI'O ITPONU3BOACTBA, U
HCIOJIb30BATh UX IMPU PCHICHUHA 3a4a4




po¢eCCHOHATBHON
JESITEIIBHOCTH

po¢eCCHOHATIBHOM 1A TETbHOCTH
OIIK-2.B.1 umeTb HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUI U IPOrPaMMHBIX CPEJICTB, B
TOM 4HCJI€ OT€YECTBEHHOIO IPOM3BOJICTBA,
IIPU PEUICHUH 33124 PO eCCHOHATEHON
JeSITEIbHOCTH

[1IK-1 Coocoben
BBITIOJTHATH Pa0OTHI
10 CO3JaHUIO

[1K-1.3.1 3HaTh apXUTEKTYpy, YCTPOHCTBO
1 QYHKIIMOHUPOBaHKUE WH(OPMALIMOHHBIX
CHUCTEM; CETEBbIE TPOTOKOJIBbI; OCHOBBI
COBPEMEHHBIX OINEPAIIIOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CUCTEM YIpaBJICHUS
0a3amu TaHHBIX; METOJIbl U HMHCTPYMEHTBI

[Tpodeccuonanbhble 751 cOOpa U OpraHu3aIy XPaHESHUS
pod (Momudukanun) u A p p H p
KOMIIETEHIIUU OOJIBLINX JIaHHBIX
COIPOBOKICHUIO
[1IK-1.Y.1 ymets pa3pabaTsiBaTh
MH(POPMALIMOHHBIX .
cHOTeM JIOKYMEHTALMIO JJIS 110JIb30BaTelei
MH(OPMALIMOHHBIX CUCTEM
ITIK-1.Y.3 ymeTp UCNI0Ib30BaTh AITOPUTMBbI
aHaM3a OOJIBIINX JAHHBIX U
MHTEpIpPETAlUU NOITY4YEHHBIX Pe3yIbTaTOB
[1K-7.3.1 3HaTh TEOpETUYECKHUE U
IPUKJIAJHBIE OCHOBBI aHAJIN3a OOJIBIINX
JTAaHHBIX; TUIIBI aHAJIM3a OOJIBIINX JAHHBIX,
BUJIbl AHAJTUTUKU
[1K-7.3.2 3HaTh METOJIBI HHTEPIPETALIUU U
BU3YyaJIM3alluy OOJIBIINX JAaHHBIX
I1K-7.3.3 3HaTh METOIBI
MHTEJUIEKTYaJIbHOTO aHaIM3a JaHHbBIX
[TIK-7.Y.1 ymeTh NpoBOIUTH aHAIN3
OOJIBLIINX JIaHHBIX; OCYIIECTBIIATh
ITK-7 Cnocoben A > OCYI
MHTETpaluio 1 npeodpa3oBaHue JaHHBIX B
IIPOBOAMTH
Xo7ie paboT 1o aHaIU3y OOJIBIINX JaHHBIX,
AHAIUTUYECKOE
B TOM YHCJIE€ C IPUMEHEHUEM METO/I0B
HCCJIEJOBAHUE C
MCKYCCTBEHHOI'O MHTEIIJIEKTA
IIPUMEHEHUEM
. [1K-7.Y.2 ymeTh Npou3BOAUTH OUUCTKY
[TpodeccronanbHbIe TEXHOJIOTHI
JAHHBIX JJIS IPOBECHUS aHATTUTHYECKUX
KOMIIETEHIIUU OOJIBIINX JTaHHBIX,

0a3upyrONINXCs B
TOM YHCJIC Ha
METO/Iax
HCKYCCTBEHHOTO
UHTEJUICKTa

pabor

I1K-7.Y .3 ymeTs pemarh 3a1a4u
KJ1accu(puKanum, KIacTepu3ainm,
perpeccuu, NPpOrHO3UPOBAHUS, CHUKEHUS
Pa3MEpPHOCTH U PAHKUPOBAHUS JAHHBIX
IIK-7.B.1 BnameTh HaBLIKAMU MOATOTOBKHU
OTYeTa IO Pe3yJIbTaTaM aHATUTUYECKHIX
paboT ¢ UCIIOIb30BAaHUEM TEXHOIOTHIA
OOJIBIINX JaHHBIX

[1K-7.B.2 BnaneTs npueMaMu pa3pabOTKH U
OLIEHKH MOJIeJIA OOJIBIIMX JaHHBIX
I1K-7.B.3 BnameTh OMBITOM HUCIIOIbL30BAHUS
aHaJM3a OO0JIBIIUX JAHHBIX, B TOM YHCIIE C
MIPUMEHEHHUEM METO0B HCKYCCTBEHHOTO
HHTEIUICKTa




2. Mecro nucuumiuHsl B cTpykrype OI1

JucuumirHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYECHUH CIICAYIOLIUX TACIHILINH:

— «Y1paBieHHE JaHHBIMUY,

— «Teopus BeposTHOCTEN U MaTeEMaTU4ECKask CTATUCTUKA,

— «Teopus unpopmanuu, TaHHBIE, SHAHUS.

3HaHMs, TOJYYEHHbIE NPU U3YYEHUM MaTepuana JaHHOW AWCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAThCSI IPU U3YYEHUU IPYTUX JUCLIMILINH!

— «MeTo1bl HICKYCCTBEHHOI'O UHTEIIIIEKTA,

— «Pa3pabotka u aHanu3 TpeOOBaHUN».

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB Y4€OHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 13 13
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexuuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer,
mubd. 3auger, sk3amed (3auer, udd. 3auy, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCIUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TeMbl AUCHUIITMHBL Tlexunn 13 JIP KII CPC
’ (gac) (C3) (gac) (gac) (gac)
Cemectp 6
Paznen 1. BBenenne B Ou3HEC-aHAMTHKY 1 OOJIBIINE
JTaHHBIC
Tema 1.1. TeXHOJIOTMH aHATUTUKU JAHHBIX 3 10 15
Tema 1.2. MeTtoapsl 04HCTKH, TPeA0OpabOTKH U
Tparcopmanun




Pasnen 2. Ananutuka nanueix low-code

Tema 2.1. UMIopT U3 MIPOMBITIUICHHBIX HCTOYHHKOB
JIAHHBIX 6 8 15
Tewma 2.2. ITogmoenu, npoeKTHPOBaHUE 0€3 TaHHBIX
Tewma 2.3 Busyannzanus JaHHBIX

Paznen 3. [Ipukitagasie 3a1a9u aHATATHKH OOJBITHX
JnaHHbIX. BBenenue B anroputMel Data Mining
Tema 3.1 AccounaTuBHbIC TpaBUIa

8 16 27
Tema 3.2 Knactepuzarus
Tema 3.3 Knaccudukamms
Tewma 3.4 Perpeccus

Hroro B cemecTpe: 17 34 57

Hroro 17 0 34 0 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6ymmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 Pasnen 1. Beenenue B OM3HEC-aHAIUTHKY U OOJBIIHE JaHHEIE

Tema 1.1. TexHONOrHMY aHATTUTUKA JAHHBIX

Amnanu3 nanueix. TexHonorun Ou3Hec-aHaTuTHKU. [Ipukiaanbie
3a/1auul OM3HEC-aHATUTHKH. AHaIMTHIecKne Tuiatdhopmer. COop u
WHTeTpanus JaHHBIX. KOMIIOHEHTHI KOpropaTHBHON HH(POPMAIIMOHHOH
(abpuku. CucTemsl yrpapiieHus TaHHbIMU. [IpeoOpa3oBaHue TaHHBIX.
Tema 1.2. MeTo/pl OYHCTKH, IPeA0OpabOTKU U TpaHCHOPMALIUH
OOmye cBeAeHUs 0 METOAAaX OYMUCTKH JaHHBIX. OlieHKA KauecTBa
JnaHHbIX. OuibTpanus ganaeix. O0OpadoTKa yOIHUKaTOB U
npotuBopeunii. OOHApYKEHUE U UCKITIOUCHUE aHOMAJIbHBIX 3HAUCHUM,
BoccTanoBnenne nponyIeHHbIX 3HAYeHNH.

[lonroroBKa JaHHBIX B aHAJTUTHYECKUX CUCTeMax. TpaHchopmanys
JTAaHHBIX B aHATUTHYECKUX cucTteMax. KommoHneHTs! «[ pynmupoBKay,
«/lara u Bpems», «KBantoBanue», «Ckoinp3siiee okHO», «Kpocc-
Tabimiay. OCHOBBI PETYISPHBIX BhIpaKeHUH. CHHTAKCUC PETyISPHBIX
BhIpakeHui Perl.

2 Pa3nen 2. Aranutnka nasueix low-code

Tema 2.1. IMnopT U3 NpOMBIIICHHBIX HCTOYHUKOB JTaHHBIX

V3en umnopra Excel-daiin. Hactpoiika nmnopra. Mcnonb3oBanue
MOJIKJIIOUEHUS B ClieHapuu. Y3en umnopra ba3a nanneix. BusyanbHblii
unTepderic ummopra. Mmmopt ¢ momompio SQL. [lepemennsie B SQL-
3anpoce. Yrenue nepeMennbix u3 bJI.

Tema 2.2. ITommoaenu, MpoeKTUPOBaHUE 0€3 TaHHBIX

IIponzBoansie komnoHeHThI. [IponszBoanslie y3iubl. Co3nanue
POM3BOJHOTO KoMoHeHTa. HacnenoBanue B Loginom. O6HOBIIEHNE
¥ BOCCTAaHOBJIEHHE KOH(UTYPALINN TPOU3BOIHOTO y37Ia.
Ilepeonpenenenue npon3BOAHBIX y3710B. Buzyanuzaropsl B
MPOM3BOAHBIX KOMIIOHEHTaxX. [I[poekTHpoBaHue CBEPXY BHU3.
[IpoextupoBanue 0e3 qaHHBIX. [I[puMep: MpoekTHpoBaHUE TOAMOICTH
T pacueTta cKuAkd. OrpaHuueHus! IPOSKTUPOBaHUs Oe3 TaHHBIX.




OLAP-ky0.

Tema 2.3. Busyanuzauus JaHHBIX

Craructuka. BusyanusaTops! o0mero HazHadeHus. TaOInIb.

Busyanmzamnus u 6n3Hec-aHanuTrka. Llenn u 3a1aum BU3yann3amnm.
Oranbl BU3yaiu3anud. MeTosl Bu3yanusaiuu. Buzyanuzatop

I'padukn. Anarpammel. Kpyroseie quarpammel. ['ucrorpaMmet.

Buzyanuzarop "Auarpamma”. ClaoKHbIe BU3yaIn3aToOPbl OOILIETO
HasHadenus. OLAP-ananus. I'eorpaduueckue kapTol. TeIoBbIe
kapthl. [lnockoe nepeso. Juarpamma cBszeii. O0mako Teros.
[Ty3pippKkoBas auarpamma. Juarpamma paccesinusa. Busyanuzarop

Tema 3.4. Perpeccusi.

Paznen 3. [Ipuknaaneie 3124y aHATUTUKA OONBIINX JAHHBIX.
Beenenne B anropurMel Data Mining
Tema 3.1. AnroprT™ MOMICKa aCCOIMATUBHBIX IPABHIL.
Tewma 3.2. Knactepuzaiius 1aHHBIX.
Tema 3.3. Knmaccudukarnusi.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsbl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAaKTHYECKOM |pasnena
n/m 3aHATHI 3aHSATHH (gac) MIOATOTOBKH, | JACIIUII
(gac) JIVHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
W3 aux Ne
Ne HaumenoBanue nabopaTtopHbix paboT Tpynoemxocts, | npakTHieckoi | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 6
1 | OcHoBsl pabotel B Loginom. Crienapum. 2 1
OKCnopT 1 UMIIOPT JaHHbIX. HacTpolika
noptoB. Kommnonents! Kanbkynsatop, unstp
cTpok, COpTHpPOBKA.
2 | Crpykrypusanus ciieHapust — [loamozaenu. 2 2
[IpoekTupoBanue 6€3 JaHHBIX: IEPEMEHHBIE 1
napamerpu3saius. KoMIoHeHTHI
I'pynnuposka, Ycnosue, 3ameHa.
3 | OOorarienue qaHHBIX: ClIUsSHUE, 2 1
Coenunenue, [lononmaenne, O0beIUHEHUE.
Kowmmnonents! Jlata u Bpems, Tabmuia B
nepeMeHHble, KBaHToOBaHuMeE.
4 | Buzyanuzanusi JaHHBIX. AHAIUTHYECKas 2 2




OTYETHOCTD.

5 | ®opmanbHBINA S3bIK TOMCKA U MAHUITYJISIIIUN B 2
OO0JIBIINX MAcCUBAX JAHHBIX: PETyIspHbIC
BEIPKEHUSI.

6 | Tpanchopmanusa nanubix. [IpakTuueckas 2 1
3anava | - bamipHast ckopuHTOBasi KapTa.

7 | Ilpon3BOAHBIN KOMIIOHEHT MHOTOKPATHOTO 2 1

ucnons3oBanus. [IpakTuueckas 3amaya 2 —
AHaJIN3 4EKOB B PO3ZHUYHOU CETH.

8 | Oumncrka u npenodbpadoTka. [IpakTrueckas 2 1
3amaya 3 — O4uCcTKa 1 HOpMaJIM3aIusl.

9 | Konconuaanus nanubix. UMIopTt ganHbIx U3 2 2
MIPOMBITIJICHHBIX UCTOYHUKOB.

10 | Data Mining: AcconnaTiHBHBIE PaBHUIIA. 4 2

I'enepanus npaBuil, HHTEPIPETALNS,
BHU3yaJIM3als PE3YJIbTATOB.

11 | Data Mining: Kiacrepusanus. [Ipakrudeckas 4 2
3agaua 4 - CermeHTanus KINEHTOB
TEJIEKOMMYHHUKAIIMOHHOW KOMITAHHH.

12 | Data Mining: Knaccudukarws. 4 2
[TpakTuueckas 3ampaya 5 — ABC u XYZ
aHaJIN3

13 | Data Mining: Perpeccus. [Ipaktudeckas 4 2

3anayva 6 - [Iporao3upoBanue npoaaxu
00BEKTa HEIBIIKUMOCTH Ha OCHOBE
JIOTUCTUYECKOU PErpecChH.

Bcero 34 13

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronmxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabmuna 7 — Bunbl camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania 20 20
qucuuriaHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 17 17
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13)
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 20 20
arrectanuu (I1A)
Bcero: o7 o7




5. IlepeueHsb y4eOHO-METOAMUYECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MaTEPHAIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U FIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komuects
0
AK3EMILISIPO
BB

Llncp/ bubnmorpaduueckas ccpinka OumioTexe
URL agpec (kpome
ANEKTPOHH
BIX
AK3EMILISIPO

B)

519.6/.8(I'Y AIT) AnnponoB, Cepreit AnlekcaHIpoBUY. 119
A 66 Mopenu 1 METOBI B CUCTEMAX
MO/IICPIKKH [TPUHSATHUS PEIICHUH
yuebnoe nocobue / C. A. AHIPOHOB ;
C.-IlerepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3a-Bo
I'VAII, 2008. - 176 c. : puc., Tadm. -
bubnwuorp.: c. 173 - 175 (54 naszs.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
Tekcr : HenmocpeACTBEHHBIM.

https://znanium.com/catalog/ ['puropses, A. A. Tlepenaya, xpaneHue
product/2051477 1 00paboTKa OOJBIINX 00BEMOB
HaYYHBIX JaHHBIX : yueOHoe rnocoodue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UHOPA-M,
2024. — 207 c. — (Bricuiee
obpazosanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - Tekct : AIMEKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nata obpamenus: 26.08.2023). —
Pexxum poctyna: mo nojamucke.

https://znanium.com/catalog/ Jleckoserr, 0. Ananus OoIbIIAX
product/1027845 HabopoB manHbIX / FOpe Jleckoger,
Amnann Pamkapaman, Jxeddpu /.
Vabman ; nep. ¢ aura. A.A.CluHKHHA. -
Mockaa : JIMK Ilpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Tekcr :
anekTpoHHsIi. - URL:



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

https://znanium.com/catalog/product/10
27845 (mata obpamenus: 26.08.2023). —
Pexxum nocrymna: nmo noamnucke.

https://znanium.com/catalog/product/12 | Aanep, O. I1. Cratuctuueckoe

32190 yrIpaBieHue npoieccamu. «bospme
JIaHHbIe» : yueOHoe mocobue / FO. I1.
Annep, E. A. Uepnbix. - Mocksa : U3n.
Jom MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - TekcT : aneKTPOHHBIH.
- URL:
https://znanium.com/catalog/product/12
32190 (nara obpamenus: 26.08.2023). —
Pexum noctyna: mo moamucke.

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pykoBOJCTBO MOJIb30BATEIS
%E2%80%94-rukovodstvo-polzovatelya

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne m/m HanmeHnoBanue

1 Ananutrdeckas mardpopma Loginom. BecriatHast Bepcust U1t HEKOMMEPUYECKOTO
ucrons3zoBanus Community https://loginom.ru/

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuensr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

1 DHIMKJIONEIUS 110 OM3HEeC-aHATU3Y
https://wiki.loginom.ru/? ga=2.204220440.988103975.1592928053-
409674285.1589973143

2 OomenoctynHbie HaOOpbI maHHBIX Datasets https://www.kaggle.com/



https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-409674285.1589973143
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-409674285.1589973143

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynsTuMenuiiHas JEKIMOHHAS ayIUTOPHUS

2 | KoMmbroTepHbIi Kilace

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS TNPOMEKYTOYHOM aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE PUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS MPOMEKYTOUHON aTTeCTaIluU

Buj npoMexxyTo4HO# aTTecTanuu IlepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOH W JOTOJMHUTEIHHOW IJIUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY, WU3JlaraeT €ro, ONHPasCh Ha 3HAHUSA OCHOBHOMU
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHSITHIA.

«XOPOLLIO»
«BaYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY, M3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOU
«yIOBIIETBOPUTEIILHO» | JINTEPATYPHI;

«GAYTCHO» — JIONyCKaeT HECYIECTBEHHbBIE OIINOKN U HETOYHOCTH;
— UCTIBITBIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHECHHU 3HAHUHN
HallpaBJICHUs;




OI1reHKa KOMIIETEHITN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHSITHA.

— o0ydJaroIuiicss HEe YCBOWJI 3HAYUTEIBHOH YacTH IPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bonpocs! (3agaun) ass 9K3aMeHa IpeicTaBiIeHbl B Ta0uie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne /it [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Kox
WHAMKATOpa
1 TexHonoruu OU3HEC-aHATIMTUKHI U OOJIBIIINE TAHHBIE YK-2.V.1
2 JKv3HEeHHBIH LUK aHATUTHYEeCKUX MpoekToB Big Data. OIIK-1.B.1
Wuterparusi, noAroTroBKa, OYMCTKA, aHATIN3, HHTEPIIPETALIHS.
Ocobennoctu 3anau ¢ Big Data.
3 AHanutuyeckue miargopmbl OI1K-2.3.1
4 Texunonorun KDD u Data Mining OIlK-2.V.1
5 TexHONMOrnu MOArOTOBKY TAHHBIX K aHAJIU3Y OIIK-2.B.1
6 [ToaroroBka nanHpIx K aHAMK3y. OCOOEHHOCTH JTaHHBIX, TIK-1.3.1
HAKOIUICHHBIX B KOMMaHUsAX. GopManu3aius 1aHHBIX.
Mertoapl cOopa JaHHBIX.
7 OT4eTHOCTh U BU3yalnHu3alys JaHHBIX B QaHAIUTUYECKUX [IK-1.V.1
matopmax
8 Accounarussle npasuia. Haznauenue. [Ipumepst [IK-1.¥.3

HUCIIOJIL30BaHUus. ba3oBrie MOHATHA. METObI TOUCKA
ACCOLIMATUBHBIX IIpaBWI. METPUKU acCOLMATUBHBIX ITPABUIL.
HNuTepnperanys acCOIMATUBHBIX MPABUII.

9 TpeboBanust k TaHHBIM. DPOPMBI IPEICTABICHUS TAaHHBIX. [IK-7.3.1
Tuns! mxan. UapopmaTtuBHOCTh naHHbIX. [IpencraBienue
Ha00poB aHHBIX. OCOOEHHOCTH OOJIBIINX TAHHBIX.

10 Busyanuzanus ganasix. Busyanuzatops! odmero Haznauenus | [1K-7.3.2
u cnenuanuzuposanubie. OLAP-ananus. Buzyanuzaropsl
OILICHKH KadyecTBa MOJEIUPOBaHUS. Busyanuzaropsl,
MHTEPIPETALMM PE3YJIbTAaTOB aHanu3a. KoHuenuus ananusa
naaabix JIx. ThroKu.

11 Knacrepnslil ananu3. @opManbHOE ONMCAHKUE aIrOpPUTMa [1IK-7.3.3
KJIacTepu3auu. THIIBI KITaCTEPHBIX CTPYKTYpP. Mepbl
cxo/icTBa. MeTobl ONpeaesieH s paCCTOSIHUS MEXTY
KJactepami. MepapxudecKkre MeTo bl KIIacTepH3anny.
Anroputmsl k-means u g-means. EM- knactepu3zarus.

Kitacrepusanus kareropuaabHbIX JaHHBIX. AJTOPUTM
CLOPE.

12 AHcamOmu Monenelt B ananutuke. [I[puMep coBMecTHOTO [K-7.V¥.1
ucnonb3oBanuss ABC u XYZ Mozaeneit aHanuza.




13

Ounctka gaHgbeiX. OEHKa KadecTBa JaHHBIX. MeToIb]
OLIEHKHU KavecTBa JaHHbIX. OUiabTpanus JaHHbIX, 00paboTka
nyOJIUKAaTOB U MPOTHBOpEUUi. BhIsSIBIIEeHNE aHOMaTBHBIX
3HaueHuil. CokpallieHre pa3MepHOCTH AJaHHBIX. CoKparieHue
YHUCJIa MPU3HAKOB U 3aIHCEH.

[IK-7.Y .2

14

Mogpenu u 3anaun Data Mining. CoBpeMeHHOE pa3BUTHE
kinaccudukanuu 3a1a4 Data Mining. OCHOBHBIC CBOWCTBA U
XxapakTepucTuk MerooB Data Mining.

[IK-7.¥ .3

15

AHanuTHdeckas OT4eTHOCTh. Pomb BHU3YyaJIM3allul B
AHAJIMTUKC JaHHBIX. MGTOIII/IKa M3BJICUCHUSA U 060ra1ueH1/m
JaHHBIX.

I1K-7.B.1

16

TpebGoBanust k JaHHBIM. DOPMBI TPEICTABIICHUS TAHHBIX.
Tunel mkan. UapopmatuBHOCTh NaHHbIX. [Ipencrabienne
Ha00poB MaHHBIX. OCOOCHHOCTH OOJIBITNX JAHHBIX.

[IK-7.B.2

17

AHanuTtnueckas nupaMuaa aHaJIMTUKH. I/IHCTI)YMGHTBI
AHAJIMTUKHU JaHHBIX. COBpeMCHHOC IIOHATUC aHa/Inu3a JaHHBIX.
Ocobennoctu 3aJa4 HOBOI'O THIIA.

IIK-7.B.3

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4yera / qudd. 3ayera

Kon
WHJUKATOpa

Y4eOHbIM [JIJAHOM HE NPEAYCMOTPEHO

MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[lepeyeHp Tem [uIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 11/ [TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBOIl pabOThI
Y4eOHbBIM IJIAHOM HE IPETYCMOTPEHO
Bonpocel i1 mpoBeneHHsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB VIS TECTOB

Kon
WHIAWUKATOPA

1

IIpouumatime mexcm, 8bibepume NPasUIbHbIL OMEEM U 3aNUUUMe
apaymeHnmol, 060CHO8bIBAIOWUE 8b1OOP OMEEmaA.

OnHoit u3 mpobiem mpaBoBoi oxpansbl big data siBisiercst cneayromas
0COOEHHOCTh —

1 BTOpHYHOCTH M BO3MOKHOCTh MHOTOKPAaTHOT'O UCIIONIb30BaHus big data
IUTSL TOCTHDKEHHSI Pa3HOOOPA3HBIX IENIeH.

2 BO3MOYKHOCTh MHOTOKPATHOT'O UCTIONb30BaHus big data ams
JTOCTHKEHHS pa3HOOOPa3HBIX IeTeH.

3 BTOPUYHOCTh UCIONIb30BaHus big data /is qocTHKEHUS
Pa3HOOOPA3HBIX IIETICH.

4 BTOPUYHOCTH U HEBO3MOKHOCTh MHOT'OKPATHOTO MCIOJIb30BaHus big
data nyst qOCTIOKEHHS pa3HOOOPAa3HBIX IIEJEH.

YK-2

IIpouumarime mexcm, vibepume npasuibHvle 6APUAHMbBL OMEEema U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE BbIOOD OMBEMO8.
PerynupoBanue nepcoHanbHbIX JAHHBIX, KOTOPBIE MOTYT OKa3aTbhCs

YK-2




yacteio big data, B Poccuu ocyrectsisieTcst ¢ mpUMEHEHHEM psijia
HOPMAaTHUBHO-TIPABOBBIX aKTOB:
1. Ne 152-®3 «O nepcoHaIbHBIX JaHHBIX);
2. Ne 149-@3 «O6 undpopmanyu, HHPOPMAITUOHHBIX TEXHOIOTHUAX
U 0 3a1uTe HHPOPMAIUI»;
3. TK P® Cratbs 86. O0mme TpedboBanus npu 00padboTke
MEPCOHANBHBIX JaHHBIX pAOOTHUKA U TAPAaHTUU WX 3aILUTHI;
4. Ne 152-@3 «O nuuHbBIX JaHHBIX KIMEHTOB U IOKyHaTeNnen»;
5. No 125-®3 «O6 apxuBHOM jene B Poccuiickoit deneparnuny.

IIpouumaiime mexcm u ycmanoeume coomgemcmsue. K kasicootl
nosuyuu, OAHHOU 8 1e80M Cmoabye, noobepume cOOMBEMCMBEYIOULVIO
no3uyuIo 8 NPABOM cmoaoye.

Big data MmoxHO omucaTh Kak HEMPEKPAIAIIUIACs TOTOK JaHHBIX,
MOCTYHAIOIINI U3 Pa3IMYHBIX HCTOYHUKOB, KOTOPHIE MOYKHO YCIIOBHO
O0OBCTUHHUTD B JIB€ OCHOBHBIE TPYIIIIHI:

1. ntepHer Bemel (aHri. A. TeEXHUYECKHE UCTOUHUKU
Internet of Things, 10T,
BKJIIOYAKOIIMI B CBOM COCTaB U
MIPOMBIIIJICHHBI HHTEPHET
Berieit (anra. Industrial Internet
of Things, IIoT)), koTopsIii
«IIOCTABJISICT» HHPOPMAITUIO CO
BCEBO3MOXKHBIX JIEHCTBYIOIINX
JaTYNKOB, KOTPOJUIEPOB,
npuOOpOB ydyeTa MoTpedieHus —
9TO

2. HCKYCCTBGHHBIFI HHTCIIICKT B. COIIMaJIbHBIC HCTOYHUKHA
(amra. Artificial Intelligence, Al)
— 9TO

3. MammuHOE 00y4YeHue (aHTII.
Machine Learning, ML) — sto

4. ComnmanbHbie Mera (aHTII.
social media) — sto

5. Po3HUYHYIO TOPTOBIIIO (aHII.
retail) — sto

6. 31paBOOXpaHEHHE — ITO

YK-2

Ilpouumatime mexcm u ycmanogume nocied08amelbHOCMy. 3anuuiume
COOmMBemcmayouyo noc1e008amebHOCHb OYK8 clleéd Hanpaso.
Oramnbl noctpoeHuss ML-monenun MOXKHO onucaTh CIeYIOMEend CXEMOM:
IToaroroBka M OYKMCTKA TaHHBIX.

KoHcTpynpoBaHue pu3HaKoB.

Pa30Ouenune Ha MHOXKECTBA.

KomupoBanue u crangapTusamus mpru3HaKoB.

[TocTpoenue Mmozaenu.

O1eHKa KadecTBa.

DKCIUTyaTanusi MOJENIH.

OMMOOwW>

YK-2

Ilpouumatime mexcm u 3anuwume pazeepHymuvlii 000CHOBAHHbIU
omeem.

O6paboTka OONBIINX JAHHBIX YaCTO BKIIIOYAET KOHPUIACHITHATHHBIC UITH
4yBCTBUTEJIbHBIC JaHHbBIE. Kakue mpaBoBbIe BOIIPOCHI IOJKHBI OBITH
YUTEHBI NIpU paboTe ¢ OONBIIMMHU JAHHBIMH B 3TOM acleKTe?

YK-2

Hpouumaﬁme meKkcm, 6bl6epume npa@uﬂbezﬁ omeem u 3anuwiume

OIIK-1




apeymenmol, 000CHO8bI8AIOUUe 8b100p OMeema.
B gem cocrout anroputm k-cpeanux?

1. W3 UCXOAHOTO MHOYKECTBA CIydallHBIM 00pa3oM BrIOMparoTcs k-
IIEHTPOB KJIACTEPOB;

2. paccuMThIBaeTCs AMAMETP MHOXECTBa, NeNUTCs Ha k, M Kpyramu,
PaBHBIMH MTOJIYYCHHOMY 3HAUEHUIO, TIOKPHIBACTCSI BCE
MHO>KECTBO; BHYTPH KaXJI0T0 Kpyra HaxOoJIMTCS LICHTpP KJlacTepa;

3. MHO’KECTBO JISTUTCS HA YaCTH C TIOMOIIBIO k -TTOCKOCTEH;

4, MHOXeCTBO 00BEKTOB AeauTcsa Ha k gacTei.

7 Ipouumarime mexcm, 8vibepume NPAsUIbHLIE BAPUAHMBL OMBEMA U OIIK-1
3anuwume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMEENO8.
[lepeuncnure yeTbipe OCHOBHBIC XapakTepucTuku Big Data:
1. Virtualization
2. Volume
3. Velocity
4. Variety
5. Vehicle
6. Value
8 IIpouumatime mexcm u ycmanogume coomeemcmaue. K kasxcootu OIIK-1
no3uyuu, OAHHOU 8 1e80M CMoabye, noodbepume cOOMBEMCMEYIOUVIO
no3UyUio 8 npasom cmoiuoye.
Hanpasnienust pabotel 1o yrpasieruio Big Data 1omKHBI OCHOBBIBATHCS
Ha OIpE/IEeTCHHBIX MPUHIUIAX.
1. F'opuzonTanbHas A. JIro6as cucreMa, KoTopas
MacITabupyeMOCTb. H0JJpa3yMeBaeT 00padoTKy
OOIBIINX MaHHBIX, JOJDKHA OBITH
pacuIMpsieMou.
2. OTKa30yCTONYUBOCTb. B. Metoibl paboThI ¢ 6ONBIIMMH
TAHHBIMU JOJDKHBI YIUTHIBATH
TaKue BO3MOXKHOCTH
U TIEPEKUBATh UX 0€3 KaKuX-
1100 3HAYMMBIX MOCIECTBUH.
3. JIokaapHOCTh JaHHBIX. C. Ilo BO3MOXXHOCTH
o0OpabaThIBaTh JaHHBIC HA TOH e
MaIlIWHE, TJIe OHU XPAHSITCS.
9 IIpouumatime mexcm u ycmanogume nociedosamenvnocms. 3anuwiume | OITK-1
CcOOmeemcmayIouyo noc1e008amelbHoCmy OYK6 clieea Hanpaso.
[Tepeuncnute mIKabl B MOPSAKE BO3PACTAHUS KOJTMUYECTBA U3MEPSIEMBIX
UMU XapaKTEePUCTHK:
A. HomuHnanbHas mikana.
B. TlopsakoBas mikana.
C. HutepBanpHas mKana.
D. Hlkama OTHOIICHMIA.
10 Ilpouumatime mexcm u 3anuwume pazeepHymuvlii 000CHOBAHHbBIU OIIK-1
omeem.
UncioBble JaHHBIC SBISIFOTCS TUCKPETHBIMU €CIIH UMEIOT ........
11 IIpouumatime mexcm, 8vibepume NPAGUILHLIL OMEEM U 3anuUme OIIK-2

apeymeHnmol, 060CHO8bIBAIOWUE 8bLOOP OMEEM.

K meTomam coopa big data otHocsTCS:

1.nmoay4eHne u3 y9eTHBIX CUCTEM, TIOJIYIEHUE U3 KOCBEHHBIX
HMCTOYHUKOB, MCITOJIb30BAaHUE OTKPBITHIX HCTOYHUKOB, IIPOBEICHHE




COOCTBEHHBIX MEPONPUATHI MO cOOPY AaHHBIX, BBOJ| IaHHBIX BPYUHYIO.
2. OJIy4€HUE U3 YUYETHBIX CUCTEM, UCIIOJIB30BAHUE OTKPBITHIX
HMCTOYHHUKOB, BBOJI JAHHBIX BPYUYHYIO.

3. OJIy4YEHUE U3 YUYETHBIX CUCTEM, IIOJYyYEHHE U3 KOCBEHHBIX
HMCTOYHUKOB, UCIIOJIb30BAHUE OTKPBITHIX HCTOYHUKOB, IIPOBEJICHUE
COOCTBEHHBIX MEPOIIPUATHH 110 COOPY TaHHBIX.

4. noxy4YeHue U3 yYETHBIX CUCTEM, MTOIyYEHUE U3 KOCBEHHBIX
MCTOYHUKOB, IIPOBEJICHUE COOCTBEHHBIX MEPOIIPHUATHUH 110 cOOPY
JAHHBIX, BBOJI JAHHBIX BPYYHYIO

12

Hpouumaﬁme mekcm, 6bl6epume npasujslibHble sapuarmaul omeema u
sanuwiume apcymenmeol, 0500H06bl6ai0u4u€ 6bl60p omeemaoe.
Texnonorust Knowledge Discovery in Databases (KDD) o6uapyxeHnue
3HAHUU B 0a3ax JaHHBIX — 3TO [IOCJIEN0BATEIBHOCTh I€HCTBUH 110

. IOJATOTOBKE MTAHHBIX,

. BBIOOpY MH(POPMATHUBHBIX PU3HAKOB,

. OUHCTKE,

. IIOCTPOCHHUC Moneneﬁ,

. OKCIUTyaTallid MOJIEIIEH,

- HHTCPHIPCTAIUU TOJTYUCHHBIX PC3YJIbTATOB.

O B WDN -

OIIK-2

13

IIpouumaiime mexcm u ycmanosume coomeemcmsue. K kaxcooi
no3uyuu, OAHHOU 8 1e60M Cmobye, noobepune coomeemcmayou)io
NO3UYUIO 8 NPABOM CMOoOYe.

1. HenpepsiBHBIE faHHBIE — 3TO | A. aHHBIE, KOTOPBIE MOT'YT
NPUHUMATD JTI00bIC 3HAYCHUS B
HEKOTOPOM HUHTEpBAaJIE.

Han HumMu MO>XHO IPOU3BOAUTD
apupMeTHUeCKUe onepalu, 1
OHM HMEIOT CMBIC]I.

2. JluckpeTHbIe TaHHbIE — 3TO B. nanHble, KOTOpbIE SABIAIOTCS
3HAYCHUSMU TPU3HAKA.

C TakuMM JaHHBIMHU HE MOTYT
OBITH IPON3BEICHBI

HUKaKue apupmMeTndeckue
NercTBUsI (HE UMEIOT CMBICTIA).

OIIK-2

14

IIpouumatime mexcm u ycmanogume nocie008amenbHoCcmy. 3anuuiume
COOMBEMCMBYIOUYI0 NOCIe008AMENLHOCMb OYKE Cle6a HanpPaeso.

Ecnu B cxaroil popme onuceiBath npouecc coopa 1 00paboTKu
00JIbIIOr0 MaccuBa JaHHBIX, TO CTOUT BBIJEIUTH OCHOBHBIE TaIlbl:

A. mocTaHOBKa 3aJauu JJIs aHAIUTUYECKOH MPOTPaMMBbl;

B. mporpamma ocymiecTBisieT cOOp IaHHBIX C UX NMapauieIbHON
MIOATOTOBKOM (JIEKOAMPOBKA, OTCEB MyCOPA, yIaJICHHE
HepeNieBaHTHOU HH(pOopMaLun);

C. BBIOOp aropuT™Ma aHaIU3a IaHHBIX;

D. o0yuenue nporpamMmbl BEIOpaHHOMY aJTOPUTMY C JTaTbHEHIIUM
aHAJIM30M OOHAPY>KEHHBIX 3aKOHOMEPHOCTEH.

OIIK-2

15

Ilpouumatime mexcm u 3anuwume pazeepHymuvlii 000CHOBAHHbIU
omeem.

B GonpmmmHCTBE CiydaeB OJIy4eHHBIE HEOOpaOOTaHHBIEC TAHHBIE
XpaHATCS B TaK Ha3bIBaeMOM «o3epe nanHbix» — Data Lake. Kakue
(dhopmaTsl ¥ YPOBHH CTPYKTYpU3AIIUU HH(DOPMAITUN TIPU ITOM
BO3MOKHBI?

OIlIK-2

16

Hpouumaﬁme meKkcm, 6bl6€pum€ npa@uﬂbezﬁ omeem u 3anuwiume

I1K-1




apeymenmol, 000CHO8bI8AIOUUe 8b100p OMeema.
bazoBbie NOHATHS TEOPUH ACCOLMATHBHBIX MTPABUIT:
1. TlpeameTHbIit HAOOP, TPAH3AKIIUA.
2. Accoumanusi, KOppessuus, B3auMOACHCTBHE.
3. Bzanmo3aBUCHMOCTB, YCIOBHE, CIEICTBUE.
4. CrpyKTypa, 3J1€MEHT, 3aBUCUMOCTb.

17

TIpouumaiime mexcm, evlbepume nPasUIbHbIC 6APUAHTIBL OMEEMA U
3anuwiume apeymenmsl, 060CHOBbIBAIOWUE BbLOOD OMBEMO8.
CylmecTByeT pa3IMyHbIe TUITBI aHATUTHKH big data:

ornucareybHasi,

JMArHOCTHYECKas,

IpeUKTHBHAS,

IPEIHMCHIBAIONIAS,

reHepaTHBHAS.

agkrownE

[1K-1

18

Ipouumaiime mexcm u ycmanosume coomgememaue. K kasicoot
no3uyuu, OAHHOU 8 1e80M CMoabye, noobepume cOOMBEMCMEYIOUVIO
NO3UYUIO 8 NPABOM cmoabdye.

1. Knacrepuszanus — 1o A. onucarenbHble (aHTJI
descriptive) meTomb
0OHapy>KCHHS 3HAHUI

2. AccolMaTUBHBIC PAaBUIIA — B. mpenckasatesnbHbie (aHTIL.
3TO predictive) metopl OOHAPYKEHHS
3HAHUU

3. CokpallleHre OMrMCaHus — 3TO

4. Knaccudukaius — 370

5.Perpeccus — s10

[K-1

19

IIpouumaiime mexcm u ycmanogume nociedo8amenbHoCcmy. 3anuuiume
COOMBEMCmMaEYIouYI0 NOC1e008aAMENbHOCHb OVKE Clle8d HANPaso.
Dransl KJ1acTepU3aliu;

dopmynupoBKa IpoOIeMBl,

Br10op criocoba usmepeHus: pacCTOSHHUS;

Be10op MeTona kinacrepusanuy;

[IpuHsATHE pemeHns 0 KOJTMYECTBE KIACTEPOB;

OneHka KauecTBa KjacTepHU3allu;

WnuTepnperanwust u npouInpoBaHue KIacTEPOB.

mmoOw>

[K-1

20

IIpouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHbLI
omeenm.

Data Mining— cobupatenabpHOE Ha3BaHUE, UCIIOIB3YEMOE LIS
0003HaueHHs COBOKYITHOCTH MeToi0B. Data Mining — oOHapysxeHue B
«CBIPBIX» JaHHBIX paHee.....

[K-1

21

IIpouumaiime mexcm, vibepume npasuIbHulll OMeem u 3anuiume
apaymenmul, 060CHOBbIAIOWUE BLLOOP OMEema.

1. Hawubonee pacrpocTpaHeH cpeyd HEUepapxXxuieckKux METO10B
aNropuT™ K-CpeiHHX, TaKkKe Ha3bIBaeMBbIN OBICTPHIM
KIJIaCTEPHBIM aHAITU30M.

2. Haubonee pacnpocTpaHeH Cpeu HepapXUIecKHX METOJIOB
anroput™ K-cpeHux, Takke Ha3bIBAEMbIH OBICTPBIM
KJIACTEPHBIM aHAJIU30M.

3. Hambonee pacpocTpaHeH cpeny HenepapXxuIecKux METO/I0B
AJITOPUTM J-CPEHUX, TAKXKe HAa3bIBAEMBIN OBICTPBIM
KJIACTEPHBIM aHAIT30M.

4. HawuOonee pacripoCTpaHEeH Cpeiu HepapXHUECKUX METOI0B

[K-7




QJIITOPUTM J-CPEHUX, TAKXKE Ha3bIBAEMbIil ObICTPBIM
KJIACTEPHBIM aHAJIU30M.

22 IIpouumatime mexcm, 8vibepume nPasuibHbvle BAPUAHMbL OMBEMA U [TK-7
3anuwiume apeymenmul, 000CHO8bI8AIOWUE BLIOOD OMBEMO8.

1. Hawubonee pacrpocTpaHeH cpeid HEeuepapxXuiecKux METO10B
anroput™ k-cpeHuX, TakKe Ha3bIBAEMBbIH ObICTPBIM
KJIACTEPHBIM aHAJIU30M.

2. B orTnuume oT nepapXu4eCcKuX METOJIOB, KOTOPHIE HE TPEOYIOT
MIpeIBAPUTEINIbHBIX MPEANOJIOKEHUNH OTHOCUTENILHO YUCIIa
KJIaCTepoOB, U1t MeToa k-means HE0OX0AUMO UMETh THIIOTE3Y O
HanboJsee BEpOSITHOM KOJIMYECTBE KIaCTEPOB.

3. Anroput™m k-cpemHux cTpouT K KJIacTepoB, pacroioKEeHHBIX Ha
BO3MOXXHO OOJIBIINUX PACCTOSHUAX APYT OT Apyra.

4. Bpibop uncna k MoxeT 6a3upoBaThCs HA Pe3yJIbTaTax
MPEIIIECTBYIOIUX UCCIIEI0OBAHUN, TEOPETUUECKUX
COOOpaKCHHSIX WITH WHTYHIIHH.

5. Anroputm k-cpenHux cTpout k Ki1acTepoB, pacroioKEeHHBIX KaK
MO>KHO OJIMKE IPYT K JIpYTY.

23 IIpouumatime mexcm u ycmanosume coomsemcmsue. K xasicooti [K-7
no3uyuu, OAHHOU 8 1e80M CMoabye, noodbepume cOOMBEMCMEYIOUVIO
NO3UYUIO 8 NPABOM cmoadye.

1. G-means - nomynspHbIA A. c aBTOMaTH4ecKuM BEIOOPOM
ITOPUTM KJIaCTepU3aINU YHCIIa KJIACTEPOB.
2. K-means - momyJisipHbIi B. HE00X01MMO UMETH TUIIOTE3Y
AIITOPUTM KJIaCTepU3aINN 0 HanboJee BEpOSITHOM
KOJIMUECTBE KJIACTEPOB.
24 IIpouumatime mexcm u ycmanogume nociedogamenvhocms. 3anuwume | IIK-7

€COOMBemMcmayIouyIo Noc1e008amelbHOCMb OVK8 clieéd Hanpaeso.
B texnonoruu Bining nponeaypa Classing onpezensier, kak Oyaer
MIpEICTaBIIeHa IEPEMEHHAS C TOUKH 3PEHHSI €€ YHUKAIbHBIX 3HAUCHHH.
ITponietypa cOCTOUT U3 JBYX ILIAroB:

A. dopmuposanue Fine Classing,

B. ¢opmuposanue Coarse Classing.

25 IIpouumatime mexcm u 3anuwiume pazeepHymuvlii 0O0CHOBAHHUYLLL [K-7
omeem.
«Mogenb» B Python — 3T0 00B€KT Ki1acca, KOTOPBIM UMEET. . ..

IIpumeuanue:

CucTteMa OLleHMBAHUS TECTOBBIX 3aJaHUI:

1 tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX MPETIOKECHHBIX U
000CHOBaHNEM BBIOOpA CUNTAETCS] BEPHBIM, €CIIM IPAaBMIIBHO yKa3aHa nu¢pa U MpUBEIEHB KOHKPETHEIE
apryMeHTBHI, HCTI0JIb3yeMBbIe IpH BEIOOpEe oTBeTa. [loHOE coBIaieHIE C BEpHBIM OTBETOM OIeHHBaeTcs | Gamiom,
HEBEPHBIN OTBET WJIH €T0 0TcyTcTBHE — () Ganos.

2 tun) 3aganne KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJBKUX BapHAaHTOB OTBETA U3 MIPEIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBaHHEM BBIOOpA CUMTAETCS] BEPHBIM, €CIIM ITPABWIILHO YKa3aHbl HU(PHI 1 IPUBEICHBI
KOHKPETHBIE apI'yMEHTBI, HCTIOJIb3yeMble ITPpU BEIOOpe 0TBeTOB. [loHOE COBNaieHNE ¢ BEPHBIM OTBETOM
oneHnBaeTcst 1 6ajutoM, eciy oMyIeHb! OMINOKH MK OTBET OTCYTCTBYeT — O 6anios.

3 tum) 3aaHue 3aKphITOro THIIA HA YCTAHOBJIICHHE COOTBETCTBHS CUMTAETCS] BEPHBIM, €CJIN YCTAHOBJICHBI BCE
COOTBETCTBHS (TTO3ULIMK U3 OJHOTO CTOJIOA BEPHO CONOCTABIIEHBI C O3UIMAMHE ApYyroro crosnbua). ITonHoe
COBIIaJICHNE C BEPHBIM OTBETOM OLIEHHBAETCs 1 OaJIoM, HEBEPHBIH OTBET WM €ro oTcyTcTBHE — () 6aIoB.

4 tum) 3amaHue 3aKPBITOTO THITA HA YCTAaHOBJICHNE TTOCIIEAOBATEILHOCTH CIUTACTCS BEPHBIM, €CITH ITPABUIHHO
yKa3aHa Bcs mocienoBatesibHocTh udp. [TomHOE coBmaseHue ¢ BEpHBIM OTBETOM OlleHHBaeTcs 1 OamioM, ecian
JIOTTYIICHBI ONTMOKHN MITH OTBET OTCYTCTBYeT — () 6asios.

5 Tum) 3agaHue OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET COBIAAAET C ITAJIOHHBIM
10 COZIEPKAHUIO U MOTHOTE. [IpaBmiIbHBIN OTBET 3a 3a/1aHKE OLICHUBAeTCs B 3 Oayta, eciu JOIyIIeHa OJHa OIIHOKa




\ HETOYHOCTH \ OTBET NMPABUIIBHBIN, HO HE MMOJHBIN - 1 Gajul, eciiu qonyieHo 6ojee 1 ommOku \ oTBET
HENpaBUIIbHBIHA \ 0TBET OTCYyTCTBYET — 0 GaslIoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauveckue  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpYIOIUX TMOPSAOK W TMPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli O00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Meroauueckue yka3aHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuajia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
ryOOKoe U CHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHHS, HOBEWUIINX
JOCTMOKEHUI Hay4yHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJHAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOieMbl, JaeT LEIbHOE MPEeACTaBICHUE O AUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IPEMOJIaBaTENEeM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITEIbHOU paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
MOJIOKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJy4YyeHHe TOYHOI'O NOHWMaHUsS BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAlMEel CIAliIoB U
UCTOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAETBHBIX TEMATHK 110 JAUCLHUIIINHE.

CrpyKTypa Ipe1ocTaBiIeHUs JEKIIMOHHOTO MaTepuaa:

— BcerynurenbHas yacTh onpenenseT Ha3BaHUE TEMBI, IJIaH U LEeb JIEKIINH;

— B ocHOBHOHI uYacTu peanusyeTcsl COAEpKaHUE TEMbl, BCE TJIaBHBIE Y3JIOBbIE BOIPOCHI,
paccMaTpUBAIOTCA TMPUEMbl U TEXHOJOTMM TEKyIIed TeMbl C IPUMEHEHHEM CpEJCTB
Busyanu3aiuu. Kaxaplii BoOmpoc 3akaHUMBAeTCS KPAaTKUMHU  BBIBOJAMH, JIOTHUECKHU
MOJIBOJSIINMYU CTYJEHTOB K CIIEAYIOIIEMY BOIPOCY JIEKIUH;

— 3akirounTenbHas 4yacTh 00OOIIAaeT B KPaTKUX (OPMYJIMPOBKAX OCHOBHBIC HJIEH JICKIIHH,
JIOTUYECKH 3aBEPILIAs €€ KaK LEJIOCTHOE PACCMOTPEHUE TEMBI.




11.2. Meroauyeckue ykazaHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabor

B xozxe BeImonmHEHUs 1a0OpaTOPHBIX pabOT OOYyYaAIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUHM C KBaJU(UKAIUOHHON XapaKTEPUCTHUKON 0O0yJaromerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOHMT U3 IKCIEPUMEHTATbHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue 1abopaToOpHBIX padOT OOYYAOIIUMCS SIBISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBI, ONpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
W3Yy4aeMbIX B paMKaX JaHHOW JUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTAIU3alMs TEOPETUYECKUX 3HAHUN, MOTYyYEHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— TpUOOpEeTeHWE  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3amanue U TpeOoBaHUA K IIPOBEACHUIO J1a0OPATOPHBIX paboT

3amanue Ha IaboOpaTOpHYIO paboOTy BBIKIAIBIBACTCS B JUYHBIA KaOMHET CTYyAEHTA.
0691321T€JII)HI)IMI/I MepOHpI/IﬂTI/IﬂMI/I SABJIAKOTCA: YCTaHOBKa y1<a3aHH0r0 HpOFpaMMHOFO
oOecreveHus, 3HAKOMCTBO CO CIIPaBOYHBIMHU MaTepuaiamu. JlaboparopHas paboTa BBIIOJHACTCS
Ha KOMIIBIOTEpaxX B ayJUTOPUAX KadeIpbl WM Ha JINYHBIX HOYTOYKax.

CrpykTypa B (hopMa 0TYETA O Ja00paTOpHOM padboTe

OT4eT 0 BBIMOJIHEHUU JIAOOPATOPHOU PabOTHl JOKEH BKIIIOYATH CIEAYIOIINE TO3UINH:
MOCTAHOBKY 3ajaud, OIHMCAaHWE HCCIEAYyeMON IMpEeAMETHONH 00JacTH, TOMIAroBOC OIMUCAHHE
TEXHOJIOTUHM BBITIOJIHEHUSI C HEOOXOJAUMBIMH KOMMEHTApHSIMH K pa3paOOTaHHOMY CIIEHAPHUIO
00pabOTKHN JaHHBIX, PE3YJIbTATHI U BHIBOJIBI.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIAOOPATOPHOH padboTe
Uznoxenne tekcta W odopmieHue pabOThI CleNyeT BBHINOTHATH B COOTBETCTBUU C
TpeOoBaHUAMHU, MpeacTaBicHHbIME Ha caiite ['Y AT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue ykazaHus sl 0OyJaIOMIMXCs 10 MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 0e3 ero HemocpeiaCTBEHHOTO
y4acTusl.

B mnporiecce BBIMOMHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIEUMBACT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOYy4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-MeTOANYECKUI MaTepual Mo AUCLUILIUHE.

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Tekymmii KOHTpPOJIb YCIIEBAEMOCTH IIPEIyCMATPUBACT KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

Y4YUTBIBAIOTCS CIEAYIOIUE MO3ULMUU: IOCCIIECHUE JIEKLIUN, OLICHKH, IOJy4YEHHBIE II0
pe3yJibTaTaM 3allUThl JJAOOPAaTOPHBIX PaboT, MocelaeMocTb. Bee nepeuncieHHble oKa3aTeIu
OLIEHUBAIOTCSI B Oajlax, CyMMHpPYIOTCA M SBIAIOTCA 0a30BOM OLIEHKOM Ipu IpPOBEAECHUU
IIPOMEKYTOUHOH aTTECTALUU.

11.5. Metoau4eckue ykazaHUs I O0y4YaIOUIUXCS MO MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIONMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOMYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYCHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHMM U 3aBEepIAeTCS aTTEeCTAIMOHHON OILEHKOW «OTIMYHOY,
«XOPOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapol

Ionmuce
3aB.

kadempoit




