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AHHOTaIU

JucuumivHa «Bosplie TaHHBIE» BXOJUT B 00pa3oBaTEIbHYIO HPOrPaMMy BBICIIETO
oOpa3oBaHMsi — TMporpamMMmy OaxanaBpHaTa IO HAIPABICHUIO IOJTOTOBKH/ CHEHUATbHOCTH
09.03.02 «MHdopmalmoHHbIE CHCTEMBI M TEXHOJOIMNWY» HarpaBieHHOCTH «HpopMalmoHHbIE
TEXHOJIOTUH B Ju3aiiHey». JlucuuiumiHa peaansyercs kapenpoit «Ned2y.

JlucunmnirHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CIIEYIOIINX KOMIETSHIINI:

VYK-2 «CniocobGeH ompeaensiTh Kpyr 3ajad B paMKax [OCTaBICHHOW LIEJM U BHIOUpATH
OIITUMAJIBHBIE CIIOCOOBI UX PELICHHUS, UCXOIS U3 JCHCTBYIOMIUX MPABOBBIX HOPM, MMEIOIIMXCS
PECYPCOB U OTpaHUYEHUID

OIIK-1 «CrocoOeH TNPUMEHSATh €CTECTBEHHOHAay4YHbIE U OOLICHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHAIM3a U MOJICIIUPOBAHHSI, TECOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHUS B TPO(ECCHOHAIBHON e TEeIbHOCTI»

OIIK-2 «CnocoGeH HOHMMAaTh NPUHLUIBL PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH M TPOTPAMMHBIX CPEACTB, B TOM YHCJIE OTEUYSCTBEHHOTO IPOU3BOACTBA, U
UCIIONIB30BATh UX MPH PELICHNH 33/1a4 MPO(ECCHOHATBHOM NeSTENbHOCTH)

IIK-1 «CriocoGeH BBIIONHATH PaOOTHI 10 CO3AAHUIO (MOAU(UKALINK) H COIPOBOXICHHIO
UH(OPMALIUOHHBIX CUCTEM»

[IK-7 «CnocobeH TNpOBOJUTH aHAJMTHYECKOE HCCIEJAOBAHHE C IPUMEHEHHEM
TEXHOJOTUH OOJBIIMX NaHHBIX, 0A3UPYIOLIMXCS B TOM YHCIE Ha METOJAX HCKYCCTBEHHOTO
UHTEJUIEKTa»

ConepxaHue JUCLUMIUIMHBL OXBaThIBaeT KpPyr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMHU
HaNpaBlICHUSIMH B 00JNacTH OONIBIIMX JAHHBIX: METOJAMU KOHCOJNHMIALMH M TpaHchopMaruu
OOJNBIINX AAaHHBIX, OYUCTKH M npenoOpaboTku, nHTEIekTyaipHbiM (Data Mining) aHamuzom
nansbix (OITK-1). Big Data (Bonbiume 1aHHbIe) pacCMaTpUBAIOTCS KAK TEXHOJIOTHS HOATOTOBKU
JNAHHBIX  CBEPXOOJBIIOr0, HEHPEPHIBHO BO3PACTAIOMIETO 00BbEMa, PpACHONOKEHHBIX B
pacmpesieieHHbIX (haiiIoBbIX CUCTEMaX M FOTOBBIX K aHannM3y metofamu Data Mining u 6usHec-
AQHATUTUKH.

[lpu BbIMOJHEHHH 1a0OPATOPHBIX PabOT HCIOJB3YEeTCs aHalnuTHYecKas Imiardopma
Loginom, BHecéHHas B peectp poccuiickux nporpamm (OITK-2). Loginom sBisiercs low-code
iaTGOopMOi ISl peasi3alii BCeX aHAJIUTUYECKUX MPOLIECCOB: OT UHTErPALlMH M HOATOTOBKU
JIAHHBIX 10 MOJAENUPOBAHUS, PAa3BEPTHIBAHUS M BU3YAIM3ALMHU, YTO MO3BOJSIET CHOPMHPOBATH
MpaKTHYECKUe MPOPECCHOHANbHbIC HABBIKA aHANN3a, MOACIUPOBAHUS, NPOTOTUIIHPOBAHUS
uHpopManuoHHelX 1poneccoB u cucreM (IIK-1, IIK-7). PaccMarpuBaroTcs HpHMeEps
MCTOYHHUKOB, OPOXKIAIONIMX OOJIbIINE AAHHBIE: KIMEHTCKUE TPAH3aKIMU PO3HUYHBIX TOPTOBBIX
cerel, MOOWIIbHBIC YCTpPOMCTBA, OaHKOBCKHME aHHbIE. MCCIeqyroTcsi METOAbl M AlrOPHTMBI
pelleHUs] OCHOBHBIX 33jaua aHanu3a OOJIBIIMX JaHHBIX: Kiaccudukauus, perpeccus,
KJiactepusanusi, accoruarupuble npasuia (OITK-1).

B mpouecce 0CBOEHHS IUCLIUILIMHBI IPOROJDKAcTCS (OPMHPOBAHUE YHHBEPCAIbHON
komnereHunn YK-2 npu BbIOOpE ONTHMAlbHBIX CIIOCOOOB PEIISHHUS MOCTABICHHBIX 3a1ad ¢
YUYETOM UMEIOLIHUXCS PECYPCOB U OIPaHUYESHHH.

[penogaBanue IUCLMIUIMHBL IPEAyCMaTpUBaeT clieayionme (OpMbl OpraHU3aLHu
y4eOHOro mpoliecca: JIEKIHH, 1a00paTopHble pad0ThI, CAMOCTOSATENbHAs paboTa 00y4aroIIerocs.

[MporpamMMoil AUCHHUILIMHBL NPELyCMOTPEHBI CICAYIOUIUE BHIbI KOHTPOJS: TEKYIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTECTAlUs B JopMe IK3aMeHa.

OOuiasi TPyA0EMKOCTh OCBOCHHSI JHMCILHMIUIMHBI COCTAaBISIeT 4 3a4YeTHBIX eIUHMIBI, 144
yaca.

SI3bIK 00y4YEHHS IO JUCHHUIUTUHE «PYCCKHN.

1. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUICHHS 110 JUCLUILIHHE

1.1. Uenu mpernogaBaHusi TUCLMIUTMHBI — IOJy4YeHHE 00YYAOLIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHUI B 00JacTH aHanu3a OONBIIMX [aHHBIX, (OpMHpPOBaHHE yMEHHU W
HABBIKOB B PELICHUH NPUKIATHBIX 3a1a4 OH3HeC-aHaIUTHKH B acriekte Big Data.

1.2. JlucuMmuiMHa BXOAUT B COCTaB 00s3aTENILHOM 4acTH 00pa30BaTeIbHON NPOrpaMMBbl
BhIciIero oopasosanus (nanee — OI1 BO).

1.3. TlepedeHb MIAHUPYEMBIX PE3YIbTATOB O0YUCHHUS O JUCLHHILUIMHE, COOTHECCHHBIX C
IUIAaHUPYEMBIMH pe3ynbTaTamu ocBoeHust OIT BO.

B pesynprare M3ydeHHs] QUCUUILUTMHBI O0YyYaroIIHiicss HODKEH 00agaTh CICAYIOLMMA
KOMIETCHIMSAMHU WM UX 4acTAMH. KOMIETEHINH ¥ HHIUKATOPBI UX IOCTHIKEHHUS IPHBEICHBI B

Tabymne 1.

Ta6m/1ua 1- HCpC‘ICHL KOMIIETCHITNH U HMHAWKATOPOB UX JOCTHIKCHUS

Kateropus (rpynmna)

KOII 1 HAUMCHOBAHUC

KOI[ 1 HAaUMCHOBAaHUEC MHAUKATOpa

KOMIIETEHIIUU KOMIETEHIIUI JOCTHKEHHs] KOMIIETEHIIU

VK-2 Cnocoben
OIpEENATh KpyT
3a1a4d B paMKax
MMOCTABJIEHHOH 11EIU
M BLIGHpaTH VK-2.Y.1 ymeTb npoBOJUTH aHAIN3
OINTUMAJIbHbIE o

VHuBepcabHbIe CIOCOGH! HX HOCTABJICHHOH 1e/U U (hOPMYITHPOBATh

KOMIETEHIIUI 3a1a4y, KOTOpPbIE HEOOXOAUMO PEIUTb AJIs

pelIeHus, UCX0s U3
JIEUCTBYIOIIMX
MPaBOBBIX HOPM,
HMEIOIHXCS
pecypcoB u
OTrpaHUYeHUH

€€ JOCTHKEHHS

ObmenpodeccrnoHaIbHBIE
KOMITCTCHIIUH

OITK-1 Criocoben
MPUMEHSTH
€CTECTBEHHOHAYYHbIE
1 OOLICHHIKECHEPHBIC
3HAHUS, METOJIbI
MaTeMaTUYECKOro
aHaIm3a u
MOJICITUPOBAHUS,
TEOPETHYECKOTO U
IKCIIEPHUMEHTAIBLHOTO
HCCIICIOBAHHS B
npodeccuoHanbHOR
JIeSITENIHOCTH

OIIK-1.B.1 uMeTb HaBBIKH TEOPETUYECKOTO
U 9KCTIEPHUMEHTAIBHOTO HCCIICI0BAHUS
00BEKTOB IPodheCcCHOHATBHOM
JIeATeIbHOCTH

OowenpodeccrHoHabHbIC
KOMIICTCHIINH

OIIK-2 Cniocoben
MOHUMATh MPUHIIUIIBI
paboTsI
COBPEMEHHBIX
HUH(POPMALIMOHHBIX
TEXHOJIOTUH U
MPOrpaMMHBIX
CPE/CTB, B TOM YHUCIIE
OTEYECTBEHHOTO
MPOU3BOJACTBA, U
MCIIOJIb30BaTh UX MPH

OIIK-2.3.1 3HaTh NIpUHUUIIBI PAOOTHI
COBPEMEHHBIX HH(MOPMAIOHHBIX
TEXHOJIOTUI ¥ IPOrPaMMHBIX CPEJICTB, B
TOM YMCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
HPH PEIIeHUH 3a/1a4 TPodeCcCHOHATBHOM
JIeATeIbHOCTH

OIIK-2.Y.1 ymeTh 1EMOHCTPUPOBATD
MOHUMaHHEe NPHHLHUIIOB COBPEMEHHBIX
NHGOPMAIMOHHBIX TEXHOIOTUH
MPOrPaMMHBIX CPEJICTB, B TOM YHCIIE
OTEYeCTBEHHOI'O MPOM3BOACTBA, U




PpeLeHnH 334
npodeccHoHATbHON
JESTENBHOCTH

UCIIOJIB30BATh UX IIPU PELICHUH 3a/1a4
mpodecCHOHABHON NeATEIbHOCTH
OIIK-2.B.1 umMeTh HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH U IPOTPaMMHBIX CPEACTB, B
TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
TIpY PEIICHNH 3a7a4 PO(ECCHOHAIBHOM
JIeSITIIbHOCTH

[IK-1 Cniocoben
BBIMOJHSTH PabOTHI
0 CO3JaHHIO

I1K-1.3.1 3HaTb apXUTEKTYpY, yCTPOHCTBO
U GpyHKIHOHUPOBaHHE MH(GOPMAIIMOHHBIX
CHCTEM; CETEBBIE IPOTOKOJIbI; OCHOBBI
COBPEMEHHBIX OIEPAI[OHHBIX CHCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIPABICHHS
0a3aMM JaHHBIX; METOJbI 1 HHCTPYMCHTEI

2. Mecto auciumianHbl B cTpykType OI1

JlucuuniarHa MOXXeT 0a3MpOBaThCs HA 3HAHUAX, PaHEee MPUOOPETEHHBIX 00YYaIOIIMMHUCS
[PU U3YYCHUH CICIYIOUINX AUCLHILIHH:

— «YmpaBlieHUE TaHHBIMUY,

— «Teopus BeposTHOCTEN 1 MaTeMaTH4eCKasi CTAaTUCTHKAY,

— «Teopus nudopMannu, JaHHbIE, 3HAHU.

3HaHUS, MOJNYYCHHBIC TPHU H3YYCHHH MarepHaia JAHHOW JWCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYCHHE, TAK K MOTYT HCIIOJIB30BAThCS IPU M3yUCHHUH JIPYTUX JUCLHUILINH:

— «MeTo/1bl HCKYCCTBEHHOT'O HHTEIUICKTa,

— «Pa3paboTka 1 aHanu3 TpebOBaHUI».

3. OOBEeM H TPYIOEMKOCTb TUCHIUTLIHHBI
Jlannple 00 00mieM 0oO0beMe JMCLUHUILIMHBI, TPYJAOEMKOCTH OTACIbHBIX BHIOB Y4eOHOM
paboThI MO AUCHUILTMHE (M pacipeeieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBIICHbI B
Taduie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JHUCLHUIITHHBI

Ipodeccuonansusie 7151 cO0pa U OpPraHU3aLMH XPaHEHHs
pod (MoxmbuKanum) u A p P a p
KOMIIETCHIIUH 0OJIBIIHNX JaHHBIX
CONPOBOXKACHUIO
IIK-1.Y.1 ymeTs pa3pabaThiBaTh
NHGOPMAIUOHHBIX o
cneTeM JOKYMEHTAIUIO JUIsl TI0JIb30BaTeneH
HMH()OPMAIIMOHHBIX CUCTEM
IIK-1.Y.3 ymMeTb HCHOJIB30BATh AJITOPUTMBI
aHaM3a OONBIIMX JAHHBIX U
MHTEpIPETALHHU NI0TyYEHHBIX PE3YJIbTaTOB
I1K-7.3.1 3HaTh TeOpeTHUECKHE U
IIPUKJIAIHbIE OCHOBBI aHAIN3a OOJIBLINX
JIaHHBIX; TUIIB aHAJIN3a OOJIBIIHNX JAHHBIX,
BUJIbI QaHATIUTUKH
TIK-7.3.2 3HaTh METOBI HHTEPIIPETALIUH U
BH3yaJIM3allui OOMBIINX JAHHBIX
T1K-7.3.3 3HaTh METO/IBI
MHTEIIEKTYaJbHOTO aHAIM3a JaHHBIX
IIK-7.Y.1 ymeTb NIpOBOAUTH aHATIN3
IK-7 Cnocoben y P
OOJIBIINX JAHHBIX; OCYLIECTBIIATH
HPOBOJUTH
MHTETPaLHIo U MpeoOpa3oBaHKue NaHHBIX B
AHAJIUTHYECKOE
Xozie paboT 1o aHaIM3y OOJbLINX JaHHBIX
HCCIIEZIOBaHHE C
IIK-7.Y .2 ymeTb NIpOU3BOJUTH OYUCTKY
PUMEHEHUEM
. JIAaHHBIX 71 MIPOBEJCHNS aHATUTUYECKHUX
Ipodeccuonansusie TEXHOIOTUH aGor
KOMIIETEHIIUU OO0JIBIINX JaHHBIX, p

0azupyromuxcs B
TOM YHCIIe HA
MeTomax
HCKYCCTBEHHOTO
HHTEIUIEKTa

TIK-7.Y.3 ymeTs pemiaTh 3a1a4u
KJaccu(uKaIuu, KiacTepu3aiui,
perpeccuu, IPOrHO3UPOBAHHUS, CHIKECHHUS
Pa3MEpHOCTHU U PAH)KUPOBAHUS JaHHBIX
TIK-7.B.1 BiageTs HaBBIKAMM IOATOTOBKH
0TYeTa IO Pe3ybTaTaM aHAIUTHYECKUX
paboT ¢ KCIOIb30BaHUEM TEXHOJIOTHI
OOJIBLINX JaHHBIX

T1K-7.B.2 Bnagets npueMaMu pa3paboTKu 1
OIIEHKH MOJICJTH OOJBIINX JaHHBIX
T1K-7.B.3 Bi1ageTh OIBITOM HCIIOJIH30BAHMS
aHan3a OOJIBIINX JAHHBIX, B TOM YHCIIE C
MIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
MHTEIUICKTa

TpynoemxocTs o
Bun yueGHO# paboTht Bcero ceMecTpam
Ne6
1 2 3

Oowasn mpyooemkocms oucyunIuHbl, 4/ 144 4/ 144
3E/ (gac)
H3 Hux yacoe npakmuueckoii 0020Mo8KU 13 13
Ayoumopnuvle 3anamus, BCETo yac. 51 51
B TOM UHCIIE:

nexuuu (JI), (qac) 17 17

mpakTH4eckue/ceMunapckue 3ansatus  (I113),

(gac)

naboparopHasle pabotst (JIP), (dac) 34 34

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

9K3aMeH, (Jac) 36 36
Camocmoamenvhas padoma, Bcero (dac) 57 57
Buo npomesxcymounoi ammecmayuu: 3ader,
nudd. 3auer, sk3ameHn (3ager, udd. 3auy, DK3. JK3.
DK3.*¥%)

o =
IIpumeuanue:  kaHIMIATCKHIT 9K3aMEH

4. ConeprkaHue TUCIUITITHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH AMCLUILIUHBI 10 pa3enaM U BUAAM 3aHATHH.
Paszesnbl, TEMbI AUCHUILIMHEL U UX TPYJIOSMKOCTb ITPUBEICHBI B TabuuLe 3.

Ta6m/1ua 3 Pasnenm, TEMbI JUCHUITIIMHBI, UX TPYJOCMKOCThH

Pasnernsl, TeMbl THCUHIUIHHBL Texmmm 13 P KII CPC
i (4gac) (C3) (4ac) (gac) (gac)
Cemectp 6
Pasnen 1. BBeneHue B OU3HEC-aHATUTHKY U OOJIbIINE
JIaHHBIE
Tema 1.1. TeXHOIOIUY aHAIUTUKA JAHHBIX 3 10 15
Tema 1.2. MeTozbl OUHCTKH, IPER0OPAOOTKH 1
TpaHchopMauu




Pa3znen 2. Ananurtika nanusix low-code
Tema 2.1. IMIIOPT M3 NPOMBILIIEHHBIX HCTOYHUKOB

JaHHBIX

Tewma 2.2. ITogMozeny, pOEeKTUPOBaHHE Oe3 TaHHBIX

Tema 2.3 Busyanuzauusi JaHHBIX

Paszpen 3. [IpukianHbie 3aa41 aHATUTHKA OOJBIINX
naHHbIX. BBenenue B anropurmel Data Mining
Tema 3.1 AccounaTiBHBIE IpaBUIIa

Tema 3.2 Knacrepuzanus
Tema 3.3 Knaccuduxanms
Tema 3.4 Perpeccust

Hroro B cemectpe:

17 34 57

OLAP-ky0.

Tema 2.3. Busyanuzanus JaHHBIX
Busyanuzauust u 6usHec-ananuTuka. Lenan u 3anaun BU3yanusammu.

Oransl Bu3yanu3anuu. MeTopl Bu3yanusauni. Busyanuszatop
Crarucruka. Busyanuszarops! obmiero HasHaueHus. TaOIuIbL.

T'papukn. Tuarpammel. Kpyrossie quarpammsl. I'ucrorpammsi.
Busyanmuzatop "{uarpamma”. ClioxHbIE BU3yaIu3aToOpbl 00IIEro
nasHaueHus. OLAP-ananus. ['eorpaduueckue kapthl. TernoBbie
kapTbl. [Tnockoe nepeo. Juarpamma cesseid. O6sako Teros.
Ily3pipproBas auarpamma. /luarpamma paccessaus. Busyanuszarop

Hrtoro 17 0 34 0 57

IIpakThyeckas mox
00y4aroIUMHCS

ONPEACIICHHBIX

T'OTOBKa 3aKI4YacTCi B

TPYAOBBIX

BBIIIOJIHEHHU
Oymyuieit

HEIOCPEICTBEHHOM
(yHKLMA, — CBA3aHHBIX  C

HpO(bCCCI/IOHaHLHOﬁ HACATCIBHOCTBIO.

4.2. Copeprxanue pas,

JICJIOB U TEM JICKIIMOHHBIX 3aHATHH.

CopnepxaHue pa3eioB U TeM JICKIIMOHHbIX 3aHATHI PUBEACHO B Tabnuie 4.

Ta6nuua 4 — Copepxanue pas

JICJIOB M TEM JICKIIMOHHOTO IIMKJIa

Tema 3.4. Perpeccust.

Pazpnen 3. IlpukianHble 3ajauy aHATUTHKH OOJIBIINX JAHHBIX.
Baenenue B anropurmsl Data Mining
Tema 3.1. AIropuT™ HoHMCKa acCOIMAaTUBHBIX ITPaBUIL.
Tema 3.2. Kiactepusaryst JaHHBIX.
Tema 3.3. Knaccuduxkarpms.

4.3. Ilpaktnueckue (CEMHHAPCKUE) 3aHATUSL
TeMbl IPAKTHYECKUX 3aHATHI U UX TPYAOSMKOCTh [TPUBE/ICHBI B TA0IHIIE 5.

Ta6nnua 5— HpaKTH‘IeCKI/IC 3aHATHS U UX TPYJAOCMKOCTh

Howmep paznena

Hazpanue u conepixanue pa3ziesioB U TeM JIEKIIUOHHBIX 3aHSATHH

1

Pasnen 1. Beenenue B OU3HEC-aHAIUTHKY U OOJIBLINE TAHHBIC

Tema 1.1. TexHOJIOIMH aHATUTHKH JTAHHBIX

Ananu3 nanHbIX. TexHonorum Ou3Hec-aHaMMTHKY. [IpuKIIaHbIC
3a7a4n OM3HeC-aHATUTHKK. AHaauTHYeckue miarhopmsl. Coop u
MHTErpalys JaHHbIX. KOMIIOHEHThI KOPIIOPaTHBHOM HH(OPMALIOHHOM
(abpuku. Cuctemsl ynpasieHus JaHHbIME. [IpeoOpa3oBaHue JaHHBIX.
Tema 1.2. MeTozbl OUHCTKH, IPeR0OPaOOTKH U TpaHCHOPMALIUK
OO0uire cBeIeHNs 0 METOIaX OUMCTKH JaHHbIX. OleHKa KauecTBa
naHHbIX. PuibTpanys aaHHbIX. O0paboTKa 1yOIMKAaTOB U
npotuBopeunii. OOHapyKeHUe ¥ UCKIIOUCHUE aHOMAIbHBIX 3HaYEeHHH.
BoccranoBnenne npomyneHHbIX 3HAYCHNH.

INoxroToBKa JIaHHBIX B aHATUTUYECKHUX cucTeMax. Tpancdopmanus
JIAaHHBIX B aHAIUTHYECKHUX cucteMax. KoMoHeHTb! «[ pynmupoBKay,
«[lara u Bpems», «KBanTOBaHUEY, «CKONB3sIIEE OKHOY, «Kpocc-
Tabnuua». OCHOBBI PETYISPHBIX BEIpAKeHUH. CHHTAKCUC PETYIISIPHBIX
BhIpaxkenuii Perl.

Pasnen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. IMIOpT U3 NPOMBIIUICHHBIX HCTOYHUKOB TAHHBIX

V3exn umnopra Excel-gaiin. Hactpoiika nmmopra. Hcnonb3oBaHue
MOJKJIIOYEHHUS B ClIeHapHuHu. Y3en umnoprta basza nannbix. Busyanbhblit
nnTepdeiic nmmopta. Ummopt ¢ momompio SQL. Ilepemennsie B SQL-
3anpoce. Ytenne nepemMeHHbIx u3 bJ1.

Tema 2.2. [Toxmozenu, npoeKTUpOBaHUE 0€3 TaHHBIX

IIpousBoubie koMIOHEHTHI. [IpousBouble y3ibl. Coznanue
pou3BOJHOr0 KoMioHeHTa. Hacnenosanue B Loginom. OGHOBICHHE
1 BOCCTaHOBJICHUE KOH(MUTYpaLU IPOU3BOJHOTO y3JIa.
Ilepeonpenenenue NpON3BOAHBIX y3JI0B. Busyanusatopsl B
MIPOU3BOJHBIX KOMITOHEHTaX. [IpOEKTHPOBaHUE CBEPXY BHHU3.
IpoexTupoBanue 6e3 raHHbIX. [IprMep: MPOEKTUPOBAHHE MOAMOACITH
Juis pacyera CKuku. OrpaHuyYeHHs IPOSKTUPOBAHYS Oe3 JaHHbIX.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl npakTH4ecKux | TpyAoeMKOCTb, |MIPaKTUYECKOH |pa3zaena
n/n 3aHATHI 3aHATHH (dac) MOJITOTOBKH, | JUCITUATI
(uac) JIMHBI
Y4eOHBIM IUIAHOM HE MPEeTyCMOTPEHO
| |
Bcero
4.4. JlaGopaTopHble 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBE/ICHBI B TA0IHIIE 6.
Tabuuma 6 — JlabopaTopHble 3aHATHS U HX TPYJOEMKOCTh
W3 Hux Ne
No HaumeroBaHme TA60PATOPHEIX paGoT TpynoeMKoCTb, | MPaKTHUECKOH | pa3aena
n/n (gac) MMOATOTOBKH, | JHUCLHUII
(gac) JIMHBI
Cemectp 6
1 | OcroBsl pa6ots! B Loginom. CueHapum. 2 1
Dkcnopt u UMIOPT AaHHEIX. HacTpoiika
noptoB. Komnonents! Kanskymnsrop, ®unstp
cTpok, CopTUpoBKa.
2 | Crpykrypusauus cueHapus — [logmonenu. 2 2
IIpoexrupoBanue 6e3 AaHHBIX: IEPEMECHHbBIE U
napameTpu3anus. KoMnoHeHTh
I'pynmmposka, Yciosue, 3aMeHa.
3 | O6oramenue nanusix: CnusHue, 2 1
Coenunenwe, Jlononuenne, O0beAUHEHHE.
Kommnonentst lata u Bpemsi, Tabnuia B
nepeMeHHble, KBaHTOBaHHE.
4 | Busyanuzanus JaHHBIX. AHATUTHYECKAS 2 2




OTYCTHOCTD.

DopmanbHBIH S3BIK TOMCKA M MAHUIYJSILIUI B
OOJIBILIMX MAaCCHUBAX JAHHBIX: PEryJIsIpHbIC

BBIPaKCHUSI.

Tpancdopmanust naHubixX. [IpakTuueckas
3aja4a | - bajuibHasi CKOpUHIoBas Kapra.

[Ipon3BoAHBIi KOMIIOHEHT MHOTOKPAaTHOTO
ncnons3oBanud. [IpakTudeckas 3amayva 2 —

AHanu3 4YeKOB B PO3HUYHOM CETH.

5. TlepedeHb yueOHO-METOIUYECKOTO O0ECIICUCHHUS

JUTS CAMOCTOSITEIBHON paboThl 00yHarONIUXCS 110 JUCHUILIHHE (MOJIYJIIO)

VYueOHO-MeTOIMYEeCKHe MaTepHaibl IJIsl CaMOCTOATEIbHON paboThl 00ydalomMXcsl yKa3aHbl B

mi. 7-11.

6. TlepedeHb MEYATHBIX U AIEKTPOHHBIX YYEOHBIX U3aHUIM
[lepeueHp neyaTHBIX M AEKTPOHHBIX YUECOHBIX U3/1aHUH NIPUBEEH B Tabuume 8.
Tabnuia 8— [epeueHpb Ne4YaTHBIX M JICKTPOHHBIX yueOHbBIX H3IaHHUI

Ounctka 1 npegodpadorka. [IpakTuueckas

3amada 3 — OuucTKa M HOpMaJIM3alusl.

Konconmunamus ganueix. IMOopT gaHHbeIX U3

TIPOMBINIICHHBIX HCTOYHUKOB.

10

Data Mining: AccoliaTHBHBIE PaBUIIa.
['eHepauust npaBuIl, HHTEPIIPETALINS,
BH3YaJIH3alHsI PE3yJIbTATOB.

11

Data Mining: Knacrepu3sanus. IIpakrudeckas

3agada 4 - CerMeHTanys KJIMEHTOB
TEJIEKOMMYHHUKAIMOHHOI KOMITaHHH.

udp/
URL anpec

Bbubnuorpadpuyeckas ccbuika

Komuects
o
9K3EMILBIPO
BB
OuooTEKe
(kpome
JIIEKTPOHH
BIX
SK3EMIUBIPO
B)

12

Data Mining: Knaccuduxamus.
[IpaxkTuueckas 3agaua 5 — ABCu XYZ
aHanm3

13

Data Mining: Perpeccusi. [Ipaktudeckas
3aaya 6 - [IporHo3upoBaHue MpoJaKu
00BEKTa HEJIBHKUMOCTH Ha OCHOBE
JIOTUCTHYECKON perpeccuu.

Bcero

34

4.5. KypcoBoe mpoeKTHpoBaHHUe/ BHIIOTHEHHE KyPCOBOU PabOTEI

Y4eOHBIM [IAHOM HE HPEIyCMOTPEHO

4.6. CamocrosrTenbHas paboTa 00ydaromuxcs

Buabl caMOCTOSATEbHOM PaOOTHI M €€ TPYIOEMKOCTh IPUBE/CHBI B TAOIHIIE 7.

Tabnuia 7 — Busibl caMOCTOSTENIbHOU pabOTHI M €€ TPYJ0EMKOCTh
. Bcero, | Cemectp 6,
Bun camocrosiTenbHOM paboThI
Jac qac
1 2 3
M3ydeHue TeopeTHIecKoro MaTepuaia
20 20
quctmoinabl (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKyleMy KOHTPOIIO 17 17
ycneBaemocth (TKY)
Jomaninee 3aganue (J13)
KontponeHbie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MPOMeEXXyTOUHOM
20 20
arrecrarmu (I[TA)
Bcero: 57 57

519.6/.8(CYAII)
A 66

AmnnpoHos, Cepreit AnekcanpoBHY.

Mogenu 1 METOMBI B CUCTEMAX
HOJICPAKKU IPHHATHS PEIICHUH
yuebHoe nocobue / C. A. AHIPOHOB ;
C.-Ilerep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : Uzn-Bo
I'VAIL 2008. - 176 c. : puc., Tad. -
Bubnuorp.: c. 173 - 175 (54 naszp.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TeKcCT : HemocpeaCTBEHHBIN.

119

https://znanium.com/catalog/
product/2051477

I'puropses, A. A. Ilepenaua, xpaneHue
1 06paboTka 60bImNX 00EEMOB
HAyYHBIX JAHHBIX : ydeOHoe nocobue /
A.A. I'puropses, E.A. Hcaes, I1.A.
TapacoB. — Mocksa : UHOPA-M,
2024. — 207 c. — (Boicuree
obpazosanue). — DOI
10.12737/1073525. - ISBN 978-5-16-
018850-8. - Tekcr : 3MEKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/20
51477 (nara obpamenus: 26.08.2023). —
PexuM JocTyma: 0 IOJIIHCKE.

https://znanium.com/catalog/
roduct/1027845

Jleckoser, FO. Ananu3 OonpInx
HabopoB nanHbIX / FOpe Jleckosen,
Amnangn Pamxapaman, xeddpu .
VYabpmaH ; nep. ¢ auri. A.A.Cl1uHKHHA. -
Mocksa : JIMK IIpecc, 2016. - 498 c. -
ISBN 978-5-97060-190-7. - Texcr :




91eKTpoHHBIN. - URL:
https://znanium.com/catalog/product/10
27845 (nata obpamenus: 26.08.2023). —
Pexxum noctyma: mo noamucke.

9. MatepuanbHo-TeXHHYeCKas 0a3a
CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYILIECTBICHHUS
00pazoBaTeIbHOTO IpoLecca 110 AUCIHUIUINHE, IPEJCTaBeH B Tadauel2.

Tabumma 12 — CocraB MaTepuaibHO-TEXHHYECKON 0a3bl

https://znanium.com/catalog/product/12 | Amnep, 1O. I1. CraTucriyeckoe

32190 ynpasieHue npoueccamu. «bomnpiine
JaHHBIe» : yueOHoe mocobue / 1O. I1.
Annep, E. A. Yepnsix. - Mocksa : H31.
Jom MUCuC, 2016. - 52 c. - ISBN 978-
5-87623-969-3. - TekcT : 2IeKTPOHHBIH.
- URL:
https://znanium.com/catalog/product/12
32190 (nata obpamienus: 26.08.2023). —
Pexxum focTyna: 1o HoAIKCKe.

Ne HaumenoBanue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepHaIbHO-TEXHIYECKOH 0a3bl (1pr HEOOXOIMMOCTH)

1 MynbpTuMeauitHASs JICKIIMOHHAS Ay AUTOPUS

2 | KomnbroTepHslii ki1acc

10. Ouenounsle cpescTBa Ui MIPOBEACHUS IPOMEKYTOYHOH aTTecTalli
10.1. CoctaB OLEHOYHBIX CPEACTBUISL IPOBEACHHS IPOMEXKYTOYHOH aTTecTaln
00y4aroUIKuXcs M0 JUCLHUIIMHE NPUBeIeH B Tabmuie 13.
Tab6auna 13 — CocraB OLIEHOYHBIX CPEICTB ISl IPOBEICHHS IIPOMEKYTOUHOH aTTeCTaluK

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
“H(POPMAIMOHHO-TEICKOMMYHUKAMOHHOI cet «HTepHeT»
[Mepeuens JIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB MH(OPMALIUOHHO-
TENEKOMMYHUKALMOHHOH cet «MHTepHeT», HEOOXOOUMBIX JUIi OCBOEHMS JHCLUILIMHBI
npuBezieH B Tabnuie 9.

Bun HpOMe)KyTO‘IHOﬁ aTTéCTalun HCpC‘ICHB OLCHOYHBIX CPCIACTB

Dx3aMeH Cnucok BOIPOCOB K 9K3aMEHY

Tabmuua 9 - IlepeyeHb SJIEKTPOHHBIX 00OpPA30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHO# cetn «HTepHEeT»
URL agpec HaumenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKOBOACTBO MOJIB30BATEILL
%E2%80%94-rukovodstvo-polzovatelya

10.2. B KkauecTBe KpHTEpPUEB OLCHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH O0YYaroIMMHUCS MPUMEHsETCs S-0ajibHasi IIKana OLUEHKH CHOPMHPOBAHHOCTH
KOMIETEeHIIU, KoTopas IpuBesieHa B Tabauie 14. B TeueHne cemecTpa MOMKET UCIONB30BaThCA
100-6amnpHass  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUiIa
UCIIONB30BAaHUSI KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIINUM JIOKAILHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurepuu oleHKH ypoBHsI CQOPMHPOBAHHOCTH KOMITCTEHIIHI

OHCHKa KOMIICTCHIWH

8. IlepeueHp MHPOPMALMOHHBIX TEXHOIOTHI
8.1. IlepeueHp mnporpaMMHOro oOOECIEUeHHs, HCIOJIB3yEMOro MpPH OCYLIECTBICHUU
00pa3oBaTeIHHOTO Tpolecca O AUCIUILINHE.
[epeuenp KCIOIB3YEMOTO IPOrPAMMHOr0 oOecreueHus npezcrasieH B Tadiuie 10.

Ta6nuua 10— [epeuenp nporpaMMHOro odecreueHus

XapakTeprcTika chOpMUPOBAHHBIX KOMIICTEHIAH
5-OajuibHast KA PAKTCP bop Hi

Ne i/ HaumenoBanue

— oOyuaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
Marepuai;

— YBEpPEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracrT;

— ONMpasCh Ha 3HAHMS OCHOBHOM M JOTMOJHHUTEIBLHOW JHUTEPaTypBhl,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAayYHBIC MOJOXKEHHS C MTPAKTHYECKOM
JIeSITEIIbHOCTBIO HAIIPABJICHHUS;

— yMeJi0 000CHOBBIBACT U apTYMEHTHPYET BbIBUIAEMbIC UM HJICH;

— JIeNIaeT BBIBOJBI U 0000IIEHNS;

— CBOOOIHO BJIAJIEET CHCTEMOM CIICIHATN3UPOBAHHBIX MOHATHH.

«OTJIMYHO»
«3a4YTCHO»

1 AmnanuTtryeckas miarpopma Loginom. becrnarHas Bepcus 111 HEKOMMEPYECKOTO

rcnons3oBanust Community https://loginom.ru/

8.2. [lepeuenp HH(POPMALMOHHO-CITPABOYHBIX CHUCTEM, HCIOJIb3YEMBIX npu
OCYIIECTBICHUN 00pa30BaTEILHOTO MpoLecca 10 JUCIUILINHE

Iepeuenb uUcHoONb3yeMbIX HH(OPMALMOHHO-CIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabuuue 11.

Ta6nuua 11— [Nepeuenp HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— o0yyaromuiicss TBEpIO YCBOWJI NMPOrPAMMHBIN MaTepual, rpaMOTHO
W, 10 CYyLIECTBY, H3llaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;

— He JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSA3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTHYECKOH JESTEIBHOCTHIO
HAIpaBJICHHS;

— apryMEeHTHPYET Hay4YHbIC ITOJI0KCHHS;

— JIeNIaeT BLIBOJBI U 0000IEHNS;

— BJIAJICET CUCTEMO CICIHATM3UPOBAHHBIX TIOHSITHI.

«XOpOLIO»
<«Ga4TCHO»

Ne i/t HaumenoBanue

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

2 Oo6uienoctynubie Habopbl JaHHBIX Datasets https://www.kaggle.com/

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOM HPOrpaMMHBIA Marepuall,
[0 CyNIECTBY, M3/1araeT €ro, Onupasch Ha 3HAHMUSA TOJBLKO OCHOBHOM
JIMTEPATYPBI;

— JIONyCKAeT HECYIECTBEHHBIE OIMOKU U HETOUHOCTH;

— HCIIBITBIBAET 3aTPyJHEHMs B IPAKTHYECKOM INPUMEHEHMH 3HaHMI
HAIpaBJICHHS;

— c11a00 apryMEeHTUPYET Hay4HbIe MOJIOKEHHS;

— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOJOB M 0000IECHHUIT;

— YaCTUYHO BJIAJIEET CUCTEMOH CENHaIU3UPOBAHHbIX MTOHATHH.

«YIOBJICTBOPUTCIIEHOY
<Ga4TCHO»




OrieHKa KOMIIETEHIN

5-0ayutbHas IIKasa

XapakTepucTika chOpMHUPOBAHHBIX KOMITETCHIIUI

YKclia IPU3HAKOB U 3aIHCel.

«HCYIOBJICTBOPUTCIIbHO»
«HC 3a4TCHO»

MaTepHana;
paccMOTpeHHH pobiieM B KOHKPETHOM HalpaBJICHNH;

— HE MOXKET apryMEHTHPOBATh Hay4YHBIC [IOJIOKEHHUS;
— He (GOpMYITHUPYET BBIBOJAOB M 0000IICHHIA.

— oOyuaronuiicss HEe YCBOMJ 3HAYMTENILHON YacTH MPOrpaMMHOrO
— JIONyCKAeT  CYLIECTBEHHbIE  OWMOKM M  HETOYHOCTH  IIpU

— MCHBITBHIBAET TPYIHOCTU B TPAKTUYECKOM NPUMEHEHUH 3HAHUH;

14 Mogaenu u 3aga4uu Data Mining. CoBpeMeHHOE pa3BUTHE MK-7.¥.3
kiaccudukanuu 3anad Data Mining. OcHOBHBIE CBOICTBA U
xapaktepuctuk merozioB Data Mining.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUs WIIM HHBIE MaTepHaIbl.
Bompocs! (3aa4n) A5 5K3aMeHa MpeACTaBiIeHbI B TabuLe 15.

Ta6nuua 15 — Bonpocs! (3aaun) aj1st 9K3aMeHa

15 AHanuTHyeckas OT4eTHOCTb. Ponb Bu3yanusanuu B IK-7.B.1
AHAINTHKE TaHHBIX. MeToIuKa U3BJICYCHHUS H 00OTAIICHUS
JIaHHBIX.

16 TpeboBanust k gaHHBIM. POPMBI IPEICTABICHNS JAaHHBIX. TIK-7.B.2

Tune! wkan. MapopmaTuBHOCTh AaHHBIX. [IpencraBneHue
HaOopoB aHHbIX. OcCOOEHHOCTH OOJIBIINX JIAHHBIX.

Ne ni/mt

[lepeuens Bompocos (3a1a4) 11 SK3aMEHA

Kon
HWHIWKaTopa

17 AHanuTHueckasi IupamMuaa aHanuTHKU. HCTpyMeHTHI [IK-7.B.3
aHAUTUKY JaHHBIX. COBpEMEHHOE NOHSITHE aHAIHN3a JaHHBIX.
Oc00EHHOCTH 3a/1a4 HOBOI'O THUIIA.

TexHoJa0ruu OU3HEC-aHATUTHKH U O0JIbIINE JIAHHBIC

VK-2.V.1

JKM3HEHHBIH LMK aHATIMTUYECKHUX NPoekToB Big Data.
HWurerpanuusi, oroToBKa, OYMCTKA, AHAJIN3, HHTEPIPETALHSL.
Ocobennoctu 3a1a4 ¢ Big Data.

OIIK-1.B.1

Bomnpocs! (3agaun) s 3adera / audd. 3adera npeacTasieHsl B Tabnuie 16.
Tabauna 16 — Borpocs! (3amaun) st 3auera / mud¢. 3auera

Kon

Ne i/ Ilepeuenn BonpocoB (3ama4) mis 3a4dera / qudd. 3aueta
P P (3a72) 1 dd HHMKaTOpa

AHanuTnyeckue miarhopMsl

OIIK-2.3.1

VY4eOHBIM IIIAHOM HE IIPEYCMOTPEHO

Texuonoruu KDD u Data Mining

OIIK-2.V.1

TexHoI0ruM MOJArOTOBKU JAHHBIX K aHaJIn3y

OIIK-2.B.1

NN |B W

IloaroroBka aHHBIX K aHamU3y. OCOOEHHOCTH JaHHBIX,
HAKOIUICHHBIX B KOMNaHUAX. PopmManusaiys 1aHHbIX.
Mertoabl cOopa JaHHBIX.

IK-1.3.1

Ilepeuenp TeM [ KypCOBOTO IPOCKTUPOBAHHS/BBIMOIHEHHS KYpPCOBOH paboThI
npeZicTaBieHbl B Tabuie 17.
Tabauua 17 — IlepedeHb TeM sl KypcOBOTO NPOSKTUPOBAHUS/BBIIOJIHEHHS! KYPCOBOH paboThI

OTYETHOCTD U BU3yaln3auus JaHHBIX B QHATUTHYECKHX
iarhopmax

IK-1.V.1

No /i [puMepHBIii epedeHb TeM AJIs KypCOBOTO HPOSKTUPOBAHUS/BBIOIHEHUS
B KYpCOBOM paboThI

YueOHBIM IUIAaHOM HE NPEeyCMOTPEHO

AcconuaTtuBHble paBwia. Hasznauenue. [Ipumepst
HCIoNb30BaHMs. ba3oBbie mOHATHSA. MeToabl OMCKA
ACCONMATHUBHBIX MPaBUI. METPUKH aCCOLMATUBHBIX ITPABHUIL.
MHTepriperayisi aCCOMMATHBHBIX MPaBUIL

IK-1.Y.3

TpeboBanus k faHHBIM. POPMBI IPE/ICTABICHNS TaHHBIX.
Twuner wkan. MapopmatuBHOCTS AaHHBIX. [IpeicTaBnenue
HabopoB maHHEIX. OCOOCHHOCTH OOJIBIINX JIAHHBIX.

IIK-7.3.1

Bonpocsl Ui npoBeAeHHs TMPOMEXKYTOYHOM AaTTECTAllid B BHIE TECTUPOBAHHS
IpezcTaBieHbl B Tadue 18.

Ta6nuia 18 — [IpumepHBbIii nepedeHb BOMPOCOB LISl TECTOB

Kon

Ne /nm IIpumepHbIii nepedeHb BOIPOCOB AT TECTOB
UHJHKaTOpa

10

Busyanuzanus nanssix. Busyanuszatopsl o01mero Ha3Ha4eHHS
u crieranuuposanHbie. OLAP-anamm3. Busyanuszaropst
OLICHKH Ka4eCTBa MOJICTUpOBaHus. Busyanusaropsl,
HMHTEpIIpEeTalyy pe3ysbTaToB aHanm3a. KoHenmus ananmza
nansbIX [k, Teroku.

I1K-7.3.2

YueOHbIM MJIAHOM HE ITPelyCMOTPEHO

11

Kiacrepnsiii ananus. @opmanbHOE OnKcaHuE alropuT™Ma
Kjactepu3anyy. TUIBI KIaCTEPHBIX CTPYKTYp. Mepbl
CXO0ACTBA. MeTOIbI ONpe/IeNIeHUsI PACCTOSHHS MEXIY
KJactepami. Mepapxudaeckue MeTo Il KJIacTepU3alyy.
Aunroputmsl k-means 1 g-means. EM- knacrepu3anusi.
Kiactrepusanus kareropuanbHbIX JaHHBIX. AITOPUTM
CLOPE.

I1K-7.3.3

IlepedeHb TeM KOHTPOJBHBIX PabOT MO JUCLUIUIMHE OOYYaIOIMXCS 3a04HOH (HopMBbI
00y4eHust, Ipe/IcTaBIeHbI B Tabuuie 19.

Tabauua 19 — IlepeyeHb KOHTPONILHBIX pabOT

Ne i/t IepeueHb KOHTPOJIBHBIX PabOT

VY4eOHBIM IIIAHOM HE IPETYCMOTPEHO

12

Ancam0iu Mozenelt B aHanuTHKe. [IprMep coBMeCTHOTO
ucroab3oBanus ABC u XYZ Moneneii ananusa.

IIK-7.V.1

Ouncrtka qanubeix. OneHka KayecTBa JaHHBIX. MeTOoIbl
OLIEHKM Ka4yecTBa JaHHBIX. DmIbTpanus JaHHBIX, 00paboTKa
IyOJIMKaTOB U MPOTUBOPEYHii. BEIsBICHNE aHOMAIBHBIX
3HaueHni. CokpalieHue pasMepHOCTH JaHHbIX. CokpalieHne

IK-7.Y .2

10.4. Meroguueckne  Marepuaibl,  ONpPEACNAIOIIAE  HPOLEAYpPHl  OLEHUBAHMS
WHJMKATOPOB, XapaKTepU3YIOIIMX OTamnbl (OPMHUPOBAHHS KOMIETCHLHMH, colepxarcs B
JIOKAIBbHBIX HOpPMAaTWUBHBIX akTtax [ YAII, permaMeHTHpYONMX MOPSIOK M  HPOLERypY
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalMu 00Yy4aronXcst
I'VAIL

11. Meroauueckue yKa3zaHus Ui 00yYarOIMXCsl IO OCBOCHUIO TUCHIUTLIHHBI

11.1. Meroauueckue ykazaHusi [Jisi OOY4YarOIMXCS IO OCBOCHHUIO JIGKI[MOHHOTO
MarepHana.




OCHOBHOE Ha3HAYCHHC JICKIHOHHOTO MaTephajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
r1y0oKOoe M SICHOC H3JIOKEHHE y4eOHOro Mmarepuana. HasHaueHHE COBPEMEHHOM JIGKLHH B
paMKax AMCLHUILUIMHBI HE B TOM, 4TOOBI HOJIYYUTh BCIO HH()OPMALMIO [0 TeMe, a B OCBOCHHH
(byHIaMEHTAIBHBIX POOJIEM [UCUHMIUIMHBL, METOJOB HAYYHOTO [O3HAHMS, HOBEHIINX
JOCTIDKCHHII HayqHO!H MbICIH. B yueOHOM mporecce JeKIus BBIIOIHSIET METOI0JIO0IHYECKYIO,
OpraHM3alMOHHYI0 U HH)OPMALMOHHYI0 (YHKIHH. JISKIMs PacKpbIBAaeT HOHSTUMHBIN anmapar
KOHKPETHOH 06JyacTi 3HaHus, ¢€ MpoOJeMbl, 1aeT LEIbHOE IPEICTAaBICHHE O MCLMILIMHE,
[I0Ka3bIBaeT B3aUMOCBSI3b C APYTMMH [HCLUAILTHHAMIL

InaHupyeMble Pe3yIbTaThl IPH OCBOCHHH 00YYaOIMMKCS JCKIMOHHOIO MaTepHaIa;

— TIIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBSI3aHHBIX 3HAHMii, YPOBCHb
KOTOPBIX OHPEAEISIETCS LIeJIEBON YCTAHOBKOM K Ka)KJ0i KOHKPETHOI TeMe;

—  IIOJTyYeHHE OIIbITa TBOPUYECKOIT pabOTHI COBMECTHO C IIPEIO/aBaTeNIeM;

— pasButHe OPOGECCHOHAIBHO-JENOBBIX ~ Ka4yeCcTB, JIOOBH K  I[PEAMETY H
CaMOCTOSITEIEHOTO TBOPYECKOTO MBIIILICHHS.

— IOsIBJICHHE HEOOXOJUMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENIHON PaboThl;

— TIIOJNyYeHHE 3HAHHWIl O COBPEMEHHOM YDOBHE DPa3BUTHs HAayKH W TEXHHKH H O
NPOTHO3€ UX Pa3BUTHs Ha OIIKAIINE TOIBI;

— HAay4YHMTBCSL METOAMYECKH 00padarbiBaTh MaTephall (BBIACIATH IVIABHBIC MBICIH H
[OJIOKEHHsS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATH WX B  Pa3JIHYHBIX
(bopMyIHpOBKax);

— IOJyYeHHe TOYHOTO TOHUMAHHUsI BCEX HEOOXOMMMBIX TEPMUHOB H ITOHSTHIL.

JICKLMOHHBI MaTephall MOXKET CONPOBOXIAThCS JEMOHCTpalHel CclaiijoB |
HCIIOJB30BAHAEM Pa3faToOYHOr0 Marepuaja MpPH M[POBEACHHH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX IIPUMEHEHHS OT/ICJIBHBIX TEMATHUK 10 TUCLHUILIMHE.

CrpyKTypa MpefocTaBlIeH s ICKIHOHHOTO MaTepHaa:

— BcerynuTesnpHas 4acTh ONpeaeNsieT Ha3BaHHE TEMBI, UIAH U LIeJb JICKIHH;

— B OCHOBHOW 4acTH peanu3yercsi COHCpKAHHE TEMbl, BCE IJIABHBIC Y3JIOBBIC BOIPOCHI,
paccMaTpuBAIOTCS NPHEMBl M TEXHOJNOTHHM TEKyIIEH TEeMbl C HPUMEHCHHEM CPEICTB
Busyanu3auud. Kaxaplii BONPOC 3aKaHYMBACTCS KPATKUMH  BBIBOJAMH, JIOTHYECKH
MOJBOSIIIINMHE CTY/ICHTOB K CJISAYIOIIEMY BOIIPOCY JIEKIIUN;

— 3akiounTenbHas 4acTh 0000mIaeT B KpaTkux (OPMYIHPOBKAaX OCHOBHBIC HJCH JIEKIHH,
JIOTHYECKH 3aBepIias e¢ KaK LeJIOCTHOE PACCMOTPEHHE TEMB.

11.2. Meroauueckue yka3aHus Ui OOYy4YaroIMXCsl 110 BBIIOJHEHMIO J1a0OPaTOPHBIX
pabor

B xoae BBINONHEHHS J1a0OpaTOPHBIX pPabOT OOydYAIOIIUIiCS [OMKEH YyriyOuTh u
3aKpEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKH, OBIIAJETh COBPEMCHHOW METOIMKOH M TEXHUKON
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(PHMKALMOHHOHW XapaKTePUCTUKOI oOydaromierocs.
BrInonHeHne J1a60paTOPHBIX PabOT COCTOMT M3 SKCIEPUMCHTAIIBHO-IPAKTHYECKOH, pacuyeTHO-
AQHAJUTUYECKOH YacTel U KOHTPOIBHBIX MEPONPUATHIL.

BeinonHenne 1a0opaTopHbIX PabOT 00y4aroLIMMCs SIBISETCS HEOTHEMJIEMOW YacThIO
H3YYCHHs NUCLUIUIMHBL, OLpEAensieMOold y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00€eCTeunBAIOIMM PEIICHUE CIESAYIONIMX OCHOBHBIX 3a1a4 00y4aromerocs:

— InpuoOpeTeHHEe HABBIKOB HCCICIOBAHMS IIPOLECCOB, SBICHHH U  OOBEKIOB,
U3y4aeMbIX B paMKax JJAHHOM AMCLUIUINHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JIETAIM3AlMS TEOPETHYECKMX 3HAHWH, IOJMYYSHHBIX Ha
JICKLHSX;

—  TOJyYeHHE HOBOH MH(OPMALMH 1O U3yYaeMOH JUCLHUILIMHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboThl € Ja0OpaTOPHBIM
00opynoBaHIEM U IPHOOPaMHL.

3ananue u TpeOOBaHUS K IPOBEASHUIO 1a00PATOPHBIX PadoT

3agaHue Ha J1a0OpaTOpHYK pabOTy BBIKJIAbIBACTCS B JIMUHBbIN KaOMHET CTyJeHTa.
OOs3aTeNbHBIME ~ MEPOIPHUATHAMH  SIBISIIOTCS:  YCTAHOBKA ~ yKAa3aHHOTO  HPOrPaMMHOTO
obecrieueHns, 3HaKOMCTBO CO CIPaBOYHBIMH MaTepuanamu. JlabopaTopHast paboTa BBIOIHICTCS
Ha KOMITBIOTEpax B ayJUTOPUSIX Kadeaphl WK HA INYHBIX HOYTOYKaXx.

Crpykrypa u opma ordera o 1aboparopHoii pabote

OtyeT 0 BBIITOJIHEHUH JIAOOPATOPHOH PabOTHI NOKEH BKIIOYATH CJIEAYIOIINE ITO3UIMH:
[OCTAHOBKY 3aJlaud, OIMCAHUE MCCICAYEeMOi MPEeAMETHOH O0IacTH, MOIMIAroBOE OIHCAHUE
TEXHOJIOTUM BBINOJHEHUS C HEOOXOJMMBIMU KOMMEHTapHAMHM K pPa3pabOTaHHOMY CLEHapuio
00paboTKK AaHHBIX, PE3yJIbTAThl U BHIBOIBI.

TpeboBanus Kk 0hOPMICHUIO OTYETA O JIaDOpaTOPHOH paboTe

W3noxenue texcra u odopmieHue pabOThl ClEAyeT BBHIOJHATH B COOTBETCTBUH C
TpeOoBaHUAMH, TpecTaBieHHbIMU Ha caiite I'YAIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yKa3aHus Uil 00y4arOLUIMXCs 110 MPOX0XKICHUIO CaMOCTOSTEIILHOM
paboTel

B xozie BBINOJHEHUSI CAMOCTOSITENILHON pabOThI, 00y4Yaroluiicss BBIIOIHAET paboTy MO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJCTBE IpEerojaBaTens, HO 0e3 ero HernocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMONHEHUSI CAMOCTOSITENBFHON PaboThl, y oOydatouierocs popMUpyeTcs
Lesecoo0pa3Hoe IIaHUpOBaHUE Pabovero BPEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BHBAaTh yMEHUs
U HaBBIKM B YCBOCHHM M CHCTEMATH3aLMU IPUOOPETAEMBbIX 3HAHUH, 00ECIeYMBACT BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MEepHoJ OOy4eHHS, MOMOraeT MOJYYUTb HABBIKH IOBBIICHUS
po(hecCHOHANIBHOTO YPOBHSL.

MeToanMuecKUMH ~ MaTepuajiaMH,  HAIpaBISION[MMH  CaMOCTOSTENbHYI0  padoTy
00yYaIOUINXCSASBISIOTCS:

—  y4eOHO-METOIMUECKUH MaTepua 0 JUCIUIIHHE.

11.4. Meroanueckne yka3aHus I OOYYarOIIMXCSl IO IMPOXOXKACHUIO TEKYILETo
KOHTPOJISl yCIIEBAEMOCTH.

Texkyumii KOHTPOJNb YCIIEBaeMOCTH IIPEAyCMAaTPUBACT KOHTPOJb KauyecTBa 3HAHHN
00Y4arOLIMXCsl, OCYIIECTBIISIEMOr0 B TEUCHHE CEMECTpa C LENbI0 OLICHUBAHUS XOJa OCBOCHUS
JUCLIMIUTHHBIL.

VYHUTHIBAIOTCS CIIEAYIOIINE MO3ULMK: IOCEIICHHE JICKIUH, OLCHKH, MOJyYCHHbIE II0
pe3yibTaTaM 3aIlUThl JJAOOPATOPHBIX padoT, MmocenaeMocTb. Bee nepeuncieHHble mokasaTesnu
OLICHUBAIOTCSL B OaiaXx, CyMMHpYIOTCS M SBISIOTCS 0a30BOH OLEHKOH IpPU NPOBEACHUH
MPOMEXYTOYHON ATTECTALMH.

11.5. Meroguueckne ykazaHUs JUIs 0OydarolmUXcs 10 IPOXOXKICHUIO IPOMEKYTOYHON
aTTecTaluu.

IIpomexxyTouHass  arrectanusi  OOY4YarOIIUXCS  MPEAyCMaTPHBAET  OIICHHUBAaHHE
IIPOMEXXYTOUHBIX ¥ OKOHYATEIBHBIX PEe3yIbTaToB 00ydeHus mo auciumuinHe. OHa BKIIOYAaeT B
celst:

— DJK3aMeH — (opMa OIIEHKM 3HAHUH, IIOJy4EHHBIX OOYydYaloIMMcs B IIpolecce
M3y4YeHHUs] BCH MUCLUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NPUMEHATh WX IS PEIICHUs NPAaKTHYECKHX 3anad. DK3aMeH, KaK IPaBWIO, IPOBOIUTCSA B
MepUO/l DK3aMEHAIMOHHOW CEeCCHMM M 3aBepllaeTcs AaTTECTAllMOHHOW OLEHKOW «OTIMYHOY,
«XOPOILIOY», KyIOBIETBOPUTEIBHOY, «HEYIOBICTBOPHUTEIBLHO.



Jluct BHECEeHMs! H3MEHEHHUH B pabOvyr0 POrpamMMy JTHUCLMILUTHHBI
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