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AHHOTaIUA

Juciumnvaa «bonbline JaHHBIC» BXOIHWT B 00pPa30BaTENbHYIO IPOrpaMMy BBICIIETO
obpa3oBaHusi — IporpaMMy OakangaBpuaTa IO HAaIpPaBIEHUIO IMOATOTOBKM/ CHELHUATbHOCTH
09.03.02 «MHpopmMamoHHbIE CHCTEMBI M TEXHOJIOIMW» HampaBieHHOCTH «MHpopMalnoHHbIE
TEXHOJIOTUM B Au3aiiHey». JlucuumiHa peanusyercs: kagenpoii «Ned2y.

JlucuumivHa HaneneHa Ha (POPMHUPOBAHKE y BBITYCKHHKA CIIEAYIOIMX KOMIETSHIINH:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
OITUMAJbHbIE CIIOCOOBI UX PELICHUS, UCXOI U3 JEHCTBYIOIIUX IPAaBOBBIX HOPM, HMEIOIIUXCS
PECypCoB U OrpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSATh €CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIE 3HAHUS,
METO/Ibl MaTEMAaTUYECKOI0 aHAIM3a 1 MOAEIUPOBAHHS, TEOPETUUECKOTO U KCIIEPUMEHTAILHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTMH M TNPOTrpPaMMHBIX CPEICTB, B TOM YHUCIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
UCIIONB30BATh UX MPH PELISHNH 33/1a4 MPO(ECcCHOHAIBHOM NeATEeNbHOCTI

IK-1 «CriocobeH BBIIONHATH paOOTHI 110 CO3AAHUIO (MOIU(UKAIINK) H COIPOBOXICHHIO
MH(OPMALMOHHBIX CUCTEM»

IIK-7 «CnocobeH NpOBOAUTh AHATMTHYECKOE HCCIICAOBAHUE C MPUMEHEHHEM
TEXHOJOTUH OOJBIINX JAHHBIX, 0a3UPYIOIIMXCA B TOM YHCIE HAa METOJaX MCKyCCTBEHHOIO
MHTEJUIEKTa»

CogepxaHue AUCLUMIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMU
HAIPaBICHISIMU B OOJIACTU aHAlIM3a JAHHBIX:! METOJAMH KOHCONMAAUUH M TpaHchopMaunuu
JAHHBIX, OYMUCTKH M TpenoOpaboTkyu, uHTe/UIekTyanbHbiM (Data Mining) aHamM3oM AaHHBIX
(OIIK-1). Big Data (bonbuire 1aHHbIe) pacCCMATPUBAIOTCS KAK TEXHOJIOTHS TIOJTOTOBKH JTaHHBIX
CBEpXOOJIBILIOro, HEMPEPHIBHO BO3PACTAIOLIET0 00BbEMA, PACIOJIOKEHHBIX B pacHpeeIeHHbIX
(haiioBBIX CHCTEMaxX M FOTOBBIX K aHanu3y merogamu Data Mining u Gu3Hec-aHATUTHKH.

Ilpy BBHINONHEHUH JIA0OPATOPHBIX PAa0OT HCIONB3YETCS aHAIUTHYECKas ILIaTdopma
Loginom, BHecéHHas B peecTp poccuiickux nporpamm (OIIK-2). Loginom siBasiercs low-code
IaThopMOii I peanu3aluy BCEX aHAIUTHYECKUX IPOIECCOB: OT MHTErPalliy M IOATOTOBKU
JAHHBIX JO MOJCIHPOBAHMUS, Pa3BEPTHIBAHUSA U BHU3YaIU3AIMH, YTO IO3BOJLET c(HOPMUPOBATH
NpaKTHYECKUE NPO(ECcCHOHANbHBIC HABBIKM AaHAIM3a, MOJACIMPOBAHMS, MPOTOTHIIUPOBAHUS
nHpopMannoHHEIX 1poneccoB u cucteM (IIK-1, IIK-7). PaccmarpuBarorcs mHpHMeps
HCTOYHHUKOB, OPOXKIAIOIUX OOJIbIINE JaHHBIE: KIMEHTCKUE TPAH3AKLHH POSHUYHBIX TOPrOBBIX
cerel, MOOWJIbHBIE YCTpPOMCTBA, OaHKOBCKME IaHHbIE. VccnemyloTcsi METOIbl M alrOpHTMBbI
pellleHns] OCHOBHBIX 3ajaua aHajiM3a OOJIBINMX JaHHBIX: Kiaccudukauus, perpeccus,
KJacTepu3anusi, accouuaruuele npasuia (OITK-1).

B mpouecce ocBoeHMS AMCUMIUIMHBI NPOJOIDKAETCS (OPMUPOBAHUE YHUBEPCAIBHON
xomnereHud YK-2 mpu BbIOOpe ONTUMAlIbHBIX CIIOCOOOB pELIEHMS IOCTAaBIECHHBIX 3a/au C
YYETOM UMEIOLIUXCSl PECYPCOB U OFPaHUUESHUH.

IIpenonaBaHue AUCLMIUIMHBI IPEXyCMAaTpUBAeT CleAylomue (GopMbI OpraHH3alUN
y4eGHOro Impolecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAs pab0Ta 00y4aloIErocs.

[Iporpammoii IUCUMIUVIMHBI MPEIYyCMOTPEHBI CIEAYIOLUIME BUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCHEBAEMOCTHU, IPOMEXKYTOUHAsL ATTECTallUsl B (opMe IK3aMeHa.

OOurass TPyZ0OEMKOCTh OCBOCHHS AWCIMIUIMHBI COCTABJISAET 5 3a4eTHhIX eaunHuL, 180
4acoB.

SI3bIK 00yUEHHSI 10 JUCLUIIINHE «PYCCKUIY.

1. TlepeyeHb MITAHUPYEMBIX PE3yIBTATOB OOYUCHHS [0 JUCLHHILTHHE

1.1. Ienu npernojaBaHus JUCUUILIMHBI — IOJYYCHUE OO0YYAIOLIMMHUCS HEOOXOIMMBIX
TEOPETHYECKUX 3HAHWI B 00ONAcTH aHainW3a OAaHHBIX, QOPMHUPOBAHHE YMCHHH M HABBIKOB B
peLIeHNH NPUKIIAJHBIX 33/1a4 OM3Hec-aHaIMTHKU B acriekte Big Data.

1.2. JlucuuiivHa BXOJAHUT B COCTaB 00s3aTENIbHON 4acTH 00pa30BaTelIbHON MPOrpaMMbl
BeIciIero oopaszosanus (nanee — OI1 BO).

1.3. TlepeyeHb IIaHUPYEMBIX PE3YJIHTATOB O0YUEHHUS 110 IUCLUHUIUINHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pe3ysibraTamu ocBoeHus: OI1 BO.

B pesynbrate M3y4eHHs AUCUHMILIMHBI OOydYaromuiicss HODKEH 00IafaTh CIACAYIOLIMMU
KOMIIETCHIMSAMU WK UX YacTsMU. KOMOETeHIMH U MHIUKATOPBI UX JTOCTHXKEHHS IPHBE/ICHBI B

Tabmue 1.

Ta6m/1ua 1- HepequL KOMIIETCHIINHN 1 HWHIUKATOPOB UX NOCTUIKCHUS

Kateropus (rpynna) Koz n nanmeHoBaHue Ko n HauMeHOBaHNEe UHIUKATOpA
KOMIIETEHIIUH KOMIICTCHIIUH JIOCTHKEHHS KOMIIETEHIUH
VK-2 Cnocoben
OIpeaenaTh Kpyr
3a7a4 B paMKax
MOCTaBJICHHOM 1€
u BuIGHpaTh VK-2.Y.1 ymeTs NpoBOAUTH aHAIH3
‘YHuBepcanbHbie oang JIbHBIC MOCTABJICHHOM LIeNU U GOPMYIHPOBAThH
KOMIIETEHIIUU CTIOCOBET HX 3a/1a4u, KOTOPblE HEOOXOAUMO PEILIUTh s

peleHns, UCXO U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
HMMEIOLINXCS
pecypcoB u
OrpaHUYeHUN

€€ JOCTHKEHHSI

O6enpodeccuonabHbIe
KOMIIETEHIIHN

OIIK-1 Cnioco6en
PUMEHSTh
€CTECTBEHHOHAYYHbIE
1 00LICHHKEHEPHBIE
3HAHHUSI, METOJIBI
MaTEMaTHYECKOro
aHaM3a u
MO/ICTTUPOBAHUS,
TEOPETHYECKOTO U
IKCIIEPHUMEHTAIBHOTO
HCCIEI0BAHKS B
npodeccHoHaIbHON
JIESITEIbHOCTH

OIIK-1.B.1 umeTb HaBBIKH TEOPETUUECKOTO
M 9KCTIEPUMEHTAIBHOTO HCCIICJOBAHHS
00beKTOB HpodheccHoHaNBHOM
JeATeIbHOCTH

O6wenpodeccuonabHbIe
KOMIIETEHIIHN

OIIK-2 Crocoben
[MOHUMATh MIPHUHIUIBI
padoTsI
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTHI U
POrpaMMHBIX
CpPE/ICTB, B TOM YHCIIE
OTEYECTBEHHOTO
MIPOM3BOJICTBA, U
HCII0JIb30BATh UX MPH

OIIK-2.3.1 3HaTh NPUHLUIIBI paOOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH U MPOTPAMMHBIX CPEAICTB, B
TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
IPH PEIICHHUH 3a7a4 PpodhecCHOHATBHON
JEeATENbHOCTU

OIIK-2.VY.1 ymeTb A€MOHCTPUPOBATD
HOHUMAaHHE NPHHIUIIOB COBPEMEHHBIX
HMH()OPMALIMOHHBIX TEXHOJIOTUI 1
HPOTPaMMHBIX CPEZCTB, B TOM YHCTIE
OTE4ECTBEHHOI'O IPOM3BOAICTBA, U




PpELLeHnH 33184
npodeccHoHAIBHON
JESTEeTbHOCTH

UCIIONB30BATh UX MPHU PELICHNH 3a/1a4
podecCHOHAIBHON JeATEIbHOCTH
OIIK-2.B.1 umeTh HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH U IPOTPaMMHBIX CPEICTB, B
TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
MIPHU PeLICHUH 3324 IPOPECCHOHATBHOM
JIeSITENbHOCTH

[IK-1 Criocoben
BBINOJIHSTH pabOTHI
0 CO3JJaHHIO

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHCTBO
U pYHKIMOHHPOBaHHE MH(GOPMALIMOHHBIX
CHCTEM; CETEBbIE IIPOTOKOJIbI; OCHOBBI
COBPEMEHHBIX OIEPALMOHHBIX CHCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM yIPABICHHS
0a3aMH JAHHBIX; METOJbI 1 HHCTPYMCHTEI

2.  Mecto aucuuminHsl B cTpykType OIT

JlucuumirHa MoXeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIMMHCS
MIPU U3YYCHUH CJICTYIOLIUX AUCLIHILINH:

— «YnpaBieHue JaHHBIMIY,

— «Teopust BEpOATHOCTEH U MaTeMaTHYECKasi CTATUCTHKAY,

— «Teopust uHpOpMaIMH, TAHHbIC, SHAHHSD).

3HaHUs, MOJIyYCHHBIC NPU H3YYCHHHM MarepHaia JAaHHON MUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYCHHE, TAK U MOT'YT HCIOJIb30BAThCS MIPU U3YYCHUH APYTHX JIUCIUILINH:

— «MeTo/1bl MCKYCCTBEHHOT'O MHTEILICKTa,

— «Pa3pabotka 1 aHanu3 TpeOOBaHHI.

3. OO0ObeM U TPYAOEMKOCTh TUCLUITIHHBI
Jlanubpie 00 o0ieM o0beMe IHUCLMIUIMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BHIOB YueOHOU
paboThI MO TUCLUIIMHE (M pachpeeieHHe 3TON TPY0EMKOCTH 10 CEMECTPaM) MPEACTABIICHBI B
Tadimie 2.

Tabnuua 2 — O0beM U TPYL0EMKOCTh AUCILUIUIAHBI

IIpodeccuonanbusie J1st cOOpa U OpraHU3aLMU XPaHeHUs!
pod (MopnduKanum) u A P P 1 P
KOMIIETEHLIUH OOJIBLIMX JaHHBIX
CONPOBOXKJICHHIO
IIK-1.Y.1 ymeTs pa3pabarbiBaTh
HH(OPMALMOHHBIX .
cneTem JIOKYMEHTALMIO ISl [I0JIb30BaTeNneit
HMH()OPMALIMOHHBIX CUCTEM
[IK-1.Y.3 ymMeTb HCHOJIB30BaTh AITOPUTMBI
aHanu3a OOJbLINX JAHHBIX U
HMHTEPIPETALHH NI0TyYEHHbIX PE3yJIbTaTOB
I1K-7.3.1 3HaTh TeopeTHUECKHUE U
NPUKIIaJHBIC OCHOBBI aHAJIN3a OOJIBIINX
JTAHHBIX; THIIbI aHAJIN3a OOJIBIINX JAHHBIX,
BH/IbI QHATTUTHKH
IIK-7.3.2 3HaTh METOBI HHTEPIIPETALIIH U
BU3YaJIM3allMU OOJBLINX JAHHBIX
T1K-7.3.3 3HaTh METO/IbI
MHTEJUIEKTYaIbHOIO aHAJIN3a JaHHBIX
[IK-7.Y.1 ymeTs NIpOBOJUTH aHAIIN3
[1K-7 Cnocoben ym P
OOJIBIINX NAHHBIX; OCYIIECTBIIATh
HPOBOJUTH
MHTETpaLuio 1 Npeodpa3oBaHue JaHHBIX B
aHAINTUYECKOE
Xozie paboT 110 aHaIu3y OOIBLINX JaHHBIX
HCCIIeI0OBAHUE C
TIK-7.Y .2 ymMeTh NIpOU3BOAUTE OYHCTKY
PUMEHEHUEM
. JIAHHBIX 171 IPOBEACHHS aHAJIUTHYECKUX
IIpodeccuonanbusie TEXHOJIOT Ui aGor
KOMIIETEHIIUU OOJIBILINX JAHHBIX, p

0a3UPYIONIMXCS B
TOM YHCIIE HA
MeToIax
HCKYCCTBEHHOTO
UHTEIUIEKTa

TIK-7.Y .3 ymeTs pemiaTs 3a1a4u
KIaccu(pUKaIMK, KIaCTePU3aLIH,
perpeccuu, IpOrHO3UPOBaHUs, CHHKCHUS
Pa3MEpHOCTH U PAH)KUPOBAHUS JAHHBIX
T1K-7.B.1 BiajieTs HaBBIKAMH HOATOTOBKH
OTYeTa [0 Pe3yJIbTaTaM aHAIUTHYECKUX
paboT ¢ UCIOIb30BAaHUEM TEXHOJIOTHI
OOJIBIINX JaHHBIX

T1K-7.B.2 Bnanets npueMaMu pa3paboTKu 1
OIIEHKH MOJICJIA OOJIBIINX JaHHBIX
T1K-7.B.3 Bi1ajieTh OIBITOM HCIIOJIb30BAHMS
aHaM3a OONIBIINX JAHHBIX, B TOM YHUCIIE C
NIPUMEHEHUEM METOJI0B UCKYCCTBEHHOTO
MHTEJJICKTa

TpynoemMkocTh 1o
Bupa yuebHoii paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocmuo OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux yacoe npakmuyueckoii n0020moeKu 13 13
Ayoumopnuie 3auamus, BCETo 4ac. 51 51
B TOM YHCJIE:

nexwmu (JI), (vac) 17 17

npakTHieckue/ceMunapckue 3amsarus  (I13),

(1ac)

naboparopusie pabotsl (JIP), (1ac) 34 34

KypcoBoii poekT (pabora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasa paboma, Bcero (4ac) 93 93
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, sk3amen (3auer, dudd. 3auy, OK3. OK3.
DK3.*¥)

o -
HpHMeanl/le: KaHIUJATCKHUH 3K3aMCH

4. CopeprkaHue TUCLMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JeiaM U BHIaM 3aHITHH.
Paznensl, TeMBI AUCIUILIMHEL U X TPYIOEMKOCTh IIPUBEACHBI B Tabmuie 3.

Ta6m/1ua 3— Pa3[[€JII>I, TCMbI JUCHUILJINHBI, UX TPYAOCMKOCTh

Paznensl, TeMbI UCIUITHHBI e 13 JIP KII CPC
’ (gac) (C3) (gac) (uac) (gac)
Cemectp 6
Pa3zpen 1. BBenenue B OM3HEC-aHANTUTHKY U OOJIbIINE
JJaHHbIE
Tema 1.1. TeXHOIOIMY AHATUTUKYA JAHHBIX 3 10 25
Tema 1.2. MeTozbl OUHCTKH, TPEROOPAOOTKH 1
TpaHcdopmanuu




Pa3zpen 2. Ananutrka qaHabIX low-code
Tema 2.1. IMIOpT U3 MPOMBIIICHHBIX HCTOYHUKOB

JaHHBIX

Tema 2.2. IToamozeu, MpoeKTUpOBaHHUE O€3 TaHHBIX

Tema 2.3 Busyanu3sanus TaHHBIX

Paszpen 3. [IpukiaaHblie 3aa41 aHATUTHKH OOJIBIINX
naHHbIX. BBenenue B anroputmel Data Mining
Tema 3.1 AccounatuBHbIE MpaBuIa

Tema 3.2 Knacrepuzarus
Tema 3.3 Knaccuduxarms
Tema 3.4 Perpeccust

Hroro B cemectpe:

17 34 93

OLAP-ky6.

Tema 2.3. Buzyanuzarus JaHHBIX
Busyanuzaims 1 On3Hec-aHaMMTHKA. Llem n 3a1a4un BH3yaIn3aIiH.
Otansl Bu3yanu3anuy. MeTozs! Bu3yanusanuy. Busyamsarop
Craructuka. Busyanusarops! obuiero HazHaueHus. TaOuibl.

I'paduku. lnarpammer. Kpyrossie quarpammel. ['nctorpaMmel.
Busyanuzarop "{uarpamma". CI0KHBIC BU3YalIU3aTOPBI O0LIEr0
HasHaueHus. OLAP-ananus. I'eorpaduueckue kaprol. TemioBsie
kaptsl. Ilnockoe nepeso. Juarpamma cesizeii. O611ako Teros.
ITy3sippKoBast quarpamma. Jluarpamma paccesiHust. Buzyanusarop

Hrtoro 17 0 34 0 93

IIpakThueckas mox
00y4aOIUMHCS

ONPEaACIICHHBIX

I'OTOBKa  3aKJIIOYAacTCs B  HEHNOCPEACTBEHHOM

TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX  C

BBIINTOJIHCHUN
Oynyeit

HpO(bCCCPIOHaJ'ILHOI‘;I HACATCIBHOCTBIO.

4.2. Copepxanue pas

JI€JI0B U TEM JICKLIMOHHBIX 3aHATUHN.

CopneprkaHue pa3aesioB U TeM JCKINOHHbIX 3aHATHI PUBEACHO B TabuIe 4.

Tabnuua 4 — Copeprxanue pas

JICTIOB M TCM JICKIITMOHHOT'O IIUKJIA

3 Paznen 3. [Ipukiaansle 3a1a4y aHATUTUKH OONBIINX JaHHbIX.

Tewma 3.4. Perpeccusi.

Beenenue B anroputMsl Data Mining
Tema 3.1. ANTOPUTM MOUCKA aCCOLMATHUBHBIX MPABUII.
Tema 3.2. Knacrepusaiust JaHHBIX.
Tema 3.3. Knaccudukanus.

4.3. Tlpaktuyeckue (CeMUHAPCKKE) 3aHATUSL

TeMbl IpaKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHILIE 5.

Ta6111/1ua 5— HpaKTI/I‘ICCKI/IC 3aHATUS U UX TPYAOEMKOCTh

Howmep paznena

HazBanue u COoZCpKaHuEC pa3aeioB U TEM JICKIIMOHHBIX 3aHATHI

1

Pasnen 1. Beenenue B OM3HEC-aHANUTHKY U OOJIBIINE TAHHBIC

Tema 1.1. TexHoJOrMHM aHAIUTHKHA JaHHBIX

Ananu3 nanHbIX. TexHONMornM Ou3Hec-aHaMMTUKH. [IpuKIIaHbIC
3ajauy OU3HEC-aHAMUTUKK. AHaIMTHYecKue matdopmbl. COop 1
HHTerpamus JaHHbIX. KOMIIOHEHTBI KOpropaTUBHOI HH(QOPMAHOHHOH
(abpuxu. CucreMs! ynpasneHus faHHbIMU. [IpeoGpa3oBanue JaHHBIX.
Tema 1.2. MeTozibl OUHCTKH, TPEROOPAOOTKH M TPaHCHOPMALIMI
Obmiue cBeneHus 0 METOIaX OUHCTKH JaHHBIX. OIeHKa KauecTBa
naHHbIX. PuibTparms gaHHbX. O0paboTka 1yOIMKaTOB U
npoTuBopeunii. OGHApYKEHHE U UCKIIIOUEHUE AHOMAJIbHBIX 3HAUEHUH.
BoccTaHoBIICHHE IPOITYICHHBIX 3HAUCHHIA.

IToaroToBKa JaHHBIX B aHATUTHIECKHX CHCTeMax. TpaHcdopmanus
JIAHHBIX B aHAJIMTHYECKUX cucteMax. KommonenTs! «I'pynmnupoBkay,
«/lata n Bpems», «KBanToBanue», «Ckomnb3siiee okHO», «Kpocc-
Tabnuna». OCHOBBI PETYJIAPHBIX BEIpAKeHUH. CHHTAKCUC PETrYISPHBIX
BhIpakenui Perl.

Paznen 2. Ananutrka faHHBIX low-code

Tema 2.1. VIMIOpT U3 IPOMBINIICHHBIX HCTOYHHKOB JAaHHBIX

V3en umnopra Excel-¢aitn. Hactpoiika ummnopra. Mcnons3oBanue
MOJKJIIOUEHHUS B ClieHapuu. Y3en umnopra basza nanubix. BusyansHblit
nnTepdeiic umnopra. Mmmnopr ¢ nomomisio SQL. Ilepemennsie B SQL-
3amnpoce. UreHne nepemeHHbIX u3 B/1.

Tema 2.2. Tloamozenu, MPOSKTUPOBaHKE O€3 TaHHBIX

ITpousBoHbIe KOMITOHEHTHI. [Tpon3BoHbIe y3ibl. Co3nanne
MIPOM3BOHOr0 KOMIIOHeHTa. HacnenoBanue B Loginom. O6HOBNEHNE
U BOCCTAHOBJICHUE KOH(UIypalK IPOU3BOJIHOTO Y31Ia.
INepeomnpeneneHue NPOU3BOAHBIX Y3710B. BusyanusaTops! B
MPOMU3BOIHBIX KOMIIOHEHTax. [IpoekTHpoBaHIe CBEPXY BHH3.
ITpoektupoBanue 6e3 naHHBIX. IIpuMep: IpOeKTUpOBaHIE OIMOACIN
JUIst pacdeTa cKuAKH. OrpaHUdeHHUs IPOSKTHPOBAHMS O€3 TaHHBIX.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmel mpakTudeckux | TpymoeMKOCTb, |NpakTHYECKOM |pasaena
n/n 3aHSITHN 3aHIATHI (gac) TIOJITOTOBKH, | TUCIIUAIT
(gac) JIUHBI
YyeOHBIM IUIAHOM HE IPEYCMOTPEHO
4.4. JlaGopaTopHbIe 3aHSATH
TeMmsbl 1aG0paTOPHBIX 3aHATHI M UX TPYLOEMKOCTb IPUBEICHBI B Ta0IHLIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U X TPYJIOEMKOCTh
U3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TpynoemKocTs, | MpaKTHICCKOH | pasnena
n/n (dac) MOJATOTOBKH, | AUCITUII
(gac) JIMHBI
Cemectp 6
1 | OcHoBsl pabotsl B Loginom. Cuenapuu. 2 1
DKcropTt ¥ UMIopT AaHHbIX. HacTpoiika
noptoB. Komnonents! Kanskynsatop, @unstp
ctpok, CopTUpOBKa.
2 | Crpykrypusauus cueHapus — [logmonenu. 2 2
[IpoexTupoBanue 0€3 JaHHBIX: IEPEMEHHBIE U
napamerpu3anysi. KoMmnoHeHTs!
I'pynnuposka, Yciosue, 3ameHa.
3 | O6oramenue naHHbIX: ClousiHAE, 2 1
Coenunenwe, Jlononuenne, O0beuHEHUE.
Kommnonentsr Jlata u Bpems, Tabmmma B
nepemeHHble, KBaHTOBaHME.
4 | Busyanm3anus TaHHBIX. AHQUIUTHYECKast 2 2
OTYETHOCTb.
5 | PopmanbHbI A3bIK HOUCKA U MAHUITYJISILIUH B 2 1




OOJIBIIIMX MACCHBAX JAHHBIX: PEryJspHbIE

BBIPAXKEHUSL.

6 | Tparchopmanus naHHbIX. [IpakTHdyeckas 2 1
3anaya | - bannbHas CKOpUHIoBas Kapra.

7 | [Ipon3BOaHBIN KOMIIOHEHT MHOTOKPATHOT'O 2 1

ncnonb3oBanus. [IpakTuueckas 3amava 2 —
AHaJiu3 4eKOB B PO3HUYHOM CETH.

8 | Ounctka u npenodpadoTka. IIpakrtHyeckas 2
3aava 3 — O4ncTKa 1 HOpMaJIM3aIusl.

5. TlepedyeHb yueOHO-METOANYECKOTO 0OECIIeYCHHS
IUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs MO JUCHUILIHHE (MOIYJIIO)
Y4eOHO-MEeTOANIECKHE MaTEepUaIbl ISl CAMOCTOSTENBHON paboThl 00YyYarOIIMXCS yKa3aHbI B

ma. 7-11.

6. IlepedyeHb NEYaTHBIX U IEKTPOHHBIX YYEOHBIX N3TaHUN
[epeueHp nmeyaTHBIX U AIEKTPOHHBIX YueOHBIX H3IaHUH MPHUBE/ICH B Ta0muLe 8.
Ta6mmma 8— [lepeueHp ne4YaTHBIX M 3JICKTPOHHBIX y4EOHBIX H3JaHUI

9 | Konconunanus ganueix. UMOopt qJaHHbIX U3 2
[IPOMBIIIICHHBIX HCTOYHUKOB.

10 | Data Mining: AccounaTiBHbIC TIpaBHIIa. 4
[eHepauust npaBuIl, HHTEPIPETALHS,
BU3YaJIH3aLHsl PE3yIbTATOB.

KomuuecTBo 9K3eMILIIpOB B

11 | Data Mining: Kiracrepuzanus. IIpakTudgeckas 4
3amada 4 - CerMeHTays KJINeHTOB
TeJEKOMMYHHUKAIIMOHHOH KOMIIaHUH.

12 | Data Mining: Knaccuduxanmusi. 4
[paktiueckas 3amada S — ABCu XYZ
aHaIN3

13 | Data Mining: Perpeccus. [Ipaktryeckas 4
3amayda 6 - [IporuozupoBanue Npoaaxu
00BbeKTa HEeIBIKUMOCTH Ha OCHOBE
JIOTUCTHIECKON perpeccuu.

[lp/ Bubnumorpaduueckas ccbuika Oubmorexe
URL agpec (KpoMe 3NIeKTPOHHBIX
9K3EMILISIPOB)
519.6/.8(T'YAII) AmnzipoHos, Cepreii AjieKcaHIpoBHY. 119

A 66

Mouenu ¥ MEeTo/Ibl B CHCTEMax
MOJJICPIKKH TIPUHSATHS PELICHHUH
yuedHoe nmocodue / C. A. AHAPOHOB ;
C.-Tletep0. roc. yH-T a3pOKOCM.
npubdopoctpoenusi. - CII6. : U3a-Bo
I'VAIL 2008. - 176 c. : puc., Ta6u. -
Bubmuorp.: c. 173 - 175 (54 Hazs.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TexcrT : HeocpeICTBEHHBIN.

Bcero 34

13

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

4.6. CamocrosTenbHas paboTa 00ydJaromuxcs

Buasr camocTosiTenbHOM pa6OTI)I " €€ TPYAOCMKOCTbD ITPUBC/ICHBI B Ta6HI/IHC 7.

Tabmuma 7 — Buasl caMoCTOSITENbHOH paboThl U ee TPYAOEMKOCTh

Bun camocrosTenbHOM paboThI Beero, | Cemectp 6,
qac qac
1 2 3
M3yueHne TeopeTHIECKOro MaTepraia
40
mucuuminasl (TO)
Kypcosoe npoekxtuposanue (KI1, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bsinonaenue pedepara (P)
IloaroroBka K TeKyIeMy KOHTPOIIIO 13
yeneBaemocti (TKY)
Jomamnee 3aganue ([13)
KontponbHsie pabotsl 3a0unnkos (KP3)
IloaroToBKa K MPOMEKYTOYHON 40
atrecraruu (I1A)
Bcero: 93 93

https://znanium.com/catalog/
product/350638

AHanu3 JaHHBIX U [IPOLECCOB:
Vyebnoe nocobue / bapcersiH A.A.,
Kynpusinos M.C., Xonox U.U. -
CII6:5XB-ITerepOypr, 2009. - 512 c.
- ISBN . - Tekcr : 21€KTPOHHBII.

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

Jleckoserlr, HO. Ananus 00onbInx
Habopos naHHEIX / IOpe Jleckoser,
Amnann Papxapaman, xeddpu .
VYabpmad ; mep. ¢ aHriI.
A.A.CnunkuHa. - Mocksa : JIMK
IIpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Texkcr :
JJIEKTPOHHBIN.

7. IlepedeHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOpPMaLMOHHO-TEIEKOMMYHUKALIMOHHOHN ceTr «IHTepHeT»
[Mepeuens JNMEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TEJIEKOMMYHHUKAIMOHHOH cetn «MHTepHeT», HEOOXOIUMBIX JUIS OCBOCHHS HCILHIIIMHBI

npuBeieH B Tabmuie 9.

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceTH «MHTepHEeT»

URL agpec

HaumeHnoBanue

https://help.loginom.ru/userguide/#loginom-
%E2%80%94-rukovodstvo-polzovatelya

Loginom — pyKoBOJCTBO HOJB30BAaTENEH




8. IepedeHp MHGOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp mnporpaMMHOTO oOOECIICUeHHs, HCIIOJIB3YEMOTO0 IIPH OCYLIECTBICHUU
00pa3oBaTeNbHOTO Tpoliecca M0 AUCIUILIIHE.
[epeuenp KCOIB3yEeMOro MPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.

Tabnuua 10— Iepeuenp nporpaMMHOro obecrieueHus

Tabnuua 14 —Kpurepun onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

Ne /it HaumenoBanue

1 Amnanutnueckas mardopma Loginom. Becrutataas Bepcust s HEKOMMEPYECKOTO
ucnonb3oBauss Community Edition
https://loginom.ru/?_ga=2.141838138.988103975.1592928053-
409674285.1589973143

8.2. Ilepedyenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,HUCTIONb3YEMbIX npu
OCYILIECTBICHUH 00Pa30BaTEILHOTO MpolLiecca 1Mo AUCHHUILINHE

[lepeuenp wuCHONB3yeMBIX HMH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
Tabuie 11.

Tabnuua 11— IlepeueHp nHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

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

9. MatepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOM Ui  OCYIIECTBICHHS
00pa3oBaTebHOTO Ipolecca 0 AUCIUILINHE, TPEACTaBIICH B Tadauiel 2.

Ta6mmna 12 — CoctaB MaTepHaIbHO-TEXHHIECKON Oa3bl

Ne HanmeHoBaHHEe COCTaBHOM YacTH Homep aynuropuu
/o MaTepUabHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOAUMOCTH)

MynbsTUMeaUiiHas JIEKIUOHHAS ayIUTOPHS

OrieHKa KOMITETEHIN X .
F——— ApaKTePHCTUKA CHOPMUPOBAHHBIX KOMITCTCHIMI
— oOyuatonuiics I7yOOKO M BCECTOPOHHE YCBOHJ IPOTPAMMHBIN
Marepuai,
— YBEPEHHO, JIOTHYHO, ITOCJISIOBATEILHO M TPAMOTHO €r0 H3JIaraer;
COTIHOY — ONMHUpAsCh HA 3HAHWS OCHOBHOW W JOTOJHHTEIBHOU JMTEPATYPE,
GATTCHOY TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C HPAKTHYECCKOM
JIeSTENbHOCTHIO HAIIPABJICHUS;
— yMeJio 000CHOBBIBAET M ApPTYMEHTHPYET BBIJIBUI'AEMbIE UM HIICH;
— JIENaeT BEIBOABI M 0000IIEHN S
— cBOOOJIHO BJIAJICET CHCTEMOM ClIENHAIN3UPOBAHHbIX MOHSTHH.
— 00y4aroNMICs TBEPAO YCBOMI MIPOrPAMMHBIN MaTepHal, rpaMOTHO U
M0 CYLIECTBY H3JaraetT ero, ONHPaschb Ha 3HAHHS OCHOBHOI
JIMTEPATYPBI;
«&opomoN — HE JIONYCKAeT CYIECTBEHHBIX HETOUHOCTEH; 3
— YBS3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH AESITENBHOCTHIO
«3aYTECHO»
HaIpaBJICHHUS;
— apryMEHTHPYET Hay4HbIe TOJI0KCHUS;
— JIeNaeT BLIBOABI M 0000IIEHN S
— BJIJICET CUCTEMOH CICLMAIM3UPOBAHHBIX MOHSITHH.
— o0y4aronuiics yCBOWII TOJIBKO OCHOBHOW IMPOrPaMMHBIH MaTepHa,
[0 CYILIECTBY H3JIaraeT ero, OMMpasch Ha 3HAHHS TOJBKO OCHOBHOM
JIMTEPATYPBI;
— JIOMYyCKAeT HeCYIIECTBEHHbIC OLIMOKH U HETOYHOCTH;
«YJIOBIICTBOPHUTEIIHHOM .
GAITOHOY — UCTIBITHIBAET 3aTPYAHEHHs B MPAKTHYECKOM TNPUMEHEHHH 3HAHHN
HAaIpaBJICHUS;
— c1abo apryMEHTHPYET HAaY4HbIE TOJIOKEHUS;
— 3aTpyaHsiercs: B GOpMYJIHUPOBAHUU BBIBOJOB U 0000LICHNIT;
— YaCTHYHO BJIAJIEET CHCTEMON CIELMATH3HPOBAHHBIX MOHSITHIA.
— 00ydJalomMiicss He YCBOMJ 3HAYMTEJIBHONH YacTH MPOrPaMMHOIO
Marepuana;
— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IIPU
«HEY/IOBJICTBOPHTEIILHO .
«HE SATTCHOY paccMOTpeHHH MpobJieM B KOHKPETHOM HaIpaBJICHU; )
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MIPUMCHEHUH 3HAHUIA,
— HE MOXKET apryMEHTHPOBAThH HAYYHBIE MTOJIOKEHHS;
— He (popMyIHpyeT BEIBOAOB M 0000IICHHH.

2 | KomnbloTepHslii Ki1ace

10. OueHo4HBIE CpeaCTBa VIS IIPOBEACHHUS IIPOMEKYTOUHON aTTECTANH
10.1. CocTaB OLIEHOYHBIX CPEACTBIJII MPOBEIACHUS NPOMEKYTOUHOM AaTTeCTaluu
00ydJaromuxcs 10 JUCHUIUIMHE NpUBEIeH B Taduie 13.
Tabnuua 13 — CoctaB OLIEHOYHBIX CPEICTB ISl IPOBECHUSI IPOMEXKYTOYHOM aTTeCTAIMU

10.3. TunoBble KOHTPOJIBHBIE 3aJaHUS WIIM UHBIE MATEPHAIIBL.
Bompocs! (3anaun) Ai1s 3k3aMeHa NpecTaBiIeHsl B Tabmuue 15.

Tabnuua 15 — Bonpocs! (3a1aun) Amst 9K3aMeHa

Bun HpOMC)KyTO‘IHOﬁ aTTCCTallun HepequL OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 5K3aMCHY

10.2. B kauecTBC KpHUTEpPHEB OLCHKH YPOBHI C(HOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIICTEHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S5-0aybHas IIKala OLUEHKH CHOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTOpasi IpuBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIIOIB30BaThCS
100-0amipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMBl  YHHBEpPCHUTETa,  IpaBHIia
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIILHBIM HOPMATHBHBIM aKTOM
T'VAIL

Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMECHA Kon
MHJUKaTOopa
1 TexHomornu OM3HeC-aHAIUTUKYA U OOJNbIINME TaHHBIE VK-2.V.1
YKu3HeHHbII LUK aHATUTHYECKUX npoekToB Big Data. OIIK-1.B.1
MuTerpanus, noaroToBKa, OYMCTKA, aHATH3, HHTEPIPETAIIHS.
OcobenHoctu 3a1a4 ¢ Big Data.
3 AHayTHYeCKHE IIaT)OPMBI OIIK-2.3.1
4 Texuomorun KDD u Data Mining OIlK-2.V.1
5 TeXHOIOTMH MMOATOTOBKH JaHHBIX K aHAJIU3Y OIIK-2.B.1
6 IToxroroska naHHbBIX K aHaMH3y. OCOOEHHOCTH JaHHBIX, TIK-1.3.1
HAKOIUICHHBIX B KoMIaHusax. Gopmannzanus JaHHBIX.
Mertobl cOOpa AaHHBIX.
7 OT4eTHOCTh U BU3YATIU3ALMsI JaHHBIX B aHAJTUTUYECKUX TIK-1.Y.1
miathopmax




8 AcconuaTtuBHble npasuia. Haznauenue. [Tpumepst IIK-1.¥.3
HCcHoNb30BaHus. ba3oBele noHsATHA. MeToIbI ToncKa
ACCOLMATHUBHBIX NPaBUII. METPUKN acCOLMATUBHBIX PABUIL.
MuTtepnperaliyst acCOUMATHBHBIX MPaBHIL.

Bompocsl aasi mpoBelieHHs TMPOMEKYTOUHOW aTTecTalMd B BHUIE TECTHPOBAHHUS
TIpeJiCTaBJICHBI B Tabmune 18.

Tabnuua 18 — [IpuMepHsIii epedeHb BOIPOCOB LISl TECTOB

9 TpeboBanust k faHHBIM. DOPMBI IPEACTABICHUS AaHHBIX. T1K-7.3.1
Tuns! wkan. MapopmatuBHOCT JaHHBIX. [IpencTraBneHue
HaOopoB naHHbIX. OcCOOEHHOCTH OOJBIINX JAHHBIX.

Kox

Ne i/ ITpumepHsIii nepedeHb BOIPOCOB JJIs TECTOB
UHJMKaTOpa

10 Busyanuzauus nanseix. Buzyanuszatopsl obuero HazHauenus | [1K-7.3.2
u crieranusuposannbie. OLAP-anamms. Busyanuszaropst
OLIEHKH Ka4yecTBa MOJEINpOBaHus. Busyanusaropsl,
MHTEPIIPETalK Pe3yabTaToB aHanu3a. KoHuenuus ananusa
nanHbIX [k, Teloku.

He npexycmotpeno

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

Tabauna 19 — IlepeyeHb KOHTPOJIbHBIX pabOT

11 Knactephslii ananus. @opmanbHOe OIKMCaHUE aNrOpUTMa I1K-7.3.3
KJIacTepu3aluu. THUIIBI KIaCTEPHBIX CTPYKTYp. Mepbl
CX07icTBa. MeTo/IBI ONpe/ieNeH s PACCTOSHUSA MEXTY
kiactepamu. Mepapxuueckue METOIbI KIACTEPU3ALHU.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Knacrepusarus kaTeropuaabHbIX JaHHBIX. AJITOPHTM

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

He npeaycmotpeno

CLOPE.

12 Amncam6im MoJenelt B ananutke. [Ipramep coBMECTHOro IIK-7.V.1
ucroap3oBanusg ABC u XYZ Mojeneii aHaiauza.

13 Ounctka manubeix. OreHKa KayecTBa JaHHBIX. MeTOoIbl TIK-7.Y .2

OLICHKH KauecTBa JAaHHbIX. DuinbTpanus JaHHbIX, 00paboTka
JyOJIMKaTOB U IPOTUBOpEYNi. BEIsBIICHNE aHOMAITBHBIX
3HaueHuni. CokpaleHnue pa3smMepHocTH JaHHbIX. CoKpaleHne
qyclia MPU3HAKOB U 3amuceil.

14 Mogenu u 3agaun Data Mining. CoBpeMeHHOE pa3BUTHE IIK-7.V .3
kiaccuukanmu 3anad Data Mining. OcHOBHbIE CBOICTBA U
XapakTepucTHk MetooB Data Mining.

15 AmnanuTuyeckas 0T4€THOCTh. Poiib Busyanusanuu B IIK-7.B.1
aHAJIMTUKE JaHHBIX. MeToNKa U3BICUEHHS U 000TaIleH s
JAHHBIX.

16 TpeboBanust k 1aHHBIM. DOPMBI IPEACTABICHUS AAHHBIX. T1K-7.B.2

Tuns! wkan. MapopmatuBHOCT NaHHbIX. [IpencraBneHue
HaOopoB naHHbIX. OCOOEHHOCTH OOJBIINX JAHHBIX.

17 AHanuTudeckas nUpaMHIa aHaTUTUKU. IHCTpyMEeHTHI IIK-7.B.3
aHaNIUTUKK JaHHBIX. COBPEMEHHOE MTOHSTHE aHaIN3a JaHHBIX.
OcobeHHOCTH 331a4 HOBOTO THIIA.

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Ta6umua 16 — Borpocs! (3amaun) s 3auera / qudd. 3agera

Kox

Ne i/ Ilepeuensp BompocoB (3amay) mis 3adera / audd. 3auera
P P (sana) 1 ndd HMHJMKaTOpa

YueOHBIM IIaHOM HE IPESYCMOTPEHO

Ilepeuenp TeM sl KypcOBOrO MPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH paboThI
TIpeCTaBJICHBI B Tabmune 17.
Tabumma 17 — [lepedeHs TeM I KypCcOBOTO IPOEKTHPOBAHUS/BBIIIOJIHEHNUS KYpPCOBOH paboThI

No /i1 IpuMepHSIi epedeHb TeM UL KyPCOBOTO IIPOEKTUPOBAHNS/BBIIIOIHEHUS
B KYpCOBO# pabOThbI

VueOHBIM [IaHOM HE NPESyCMOTPEHO

10.4. Meroauueckue  Marepualbl,  ONpPEACIAIOMNE  HPOLEAYpPHl  OLEHMBAHHS
MHIMKATOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHUS KOMIIETCHLHUH, coAepxaTcs B
JIOKANBHBIX HOpMAaTuBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAZOK M HIPOLERypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M POMEXXYTOYHOM aTTecTalluy 00yJaromuxcst
T'YAIL

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

11.1. Meroauueckue yka3zaHHs Ml OOy4aroOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO Marepuajia — JIOTMYECKH CTPOIHOe, CHCTEeMHOE,
r1y0OKOe W SICHOE HW3JI0KeHHEe ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOH JIEKIMH B
paMKax JUCLUUIUTMHBI HE B TOM, YTOOBI MOJyYHTh BCIO HH(OpPMALHUIO MO TEME, & B OCBOCHHU
(yHIaMEHTANBHBIX [POOJIEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTHXXECHUH HayqHOW MbIcin. B yueOHOM mpomecce JEKIUs BBINONHACT METOMOIOTHYECKYIO,
OpraHM3alOHHYI0 U MHGOPMAIMOHHYIO (YHKUMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ IpOoOJIeMBl, JaeT LENbHOE IPEACTAaBICHUE O IUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTHMMH JUCIUIUIMHAMH.

Ilnanupyembie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIIUMUCS JCKIIMOHHOIO MaTEpHAIa;

— TIIOJYYCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPENIeNseTCs LIeJIeBO YCTaHOBKOM K KaX/10i KOHKPETHOU TeMe;

— IIOJy4Y€HHE OIbITAa TBOPUECKOH PabOTHI COBMECTHO C MPENO/aBaTEeNeM;

— pasBuTHE NPO(ECCHOHANBHO-IENOBBIX  KAa4yecTB, JIIOOBM K  HpeIMeTy |
CaMOCTOSITEJILHOTO TBOPYECKOTO MBIIILICHHUSI.

— IOsBJIEHHE HEOOXOIMMOTro HHTepeca, HEOOXOANMOro Il CaMOCTOSITEIILHOM PadoThI;

— IIOJy4YeHHWE 3HAHUM O COBPEMEHHOM YpPOBHE DAa3BHTHS HAyKH M TEXHHKH H O
MIPOTHO3€ MX PAa3BUTHA Ha ONIDKaWIINe TOMBI;

— HAYYHTBCS METOJAMYECKH 00padaThiBaTh Marepuai (BBLACIATH TJIABHBIC MBICIH U
MOJIOXKEHUS, TIPUXOAWTH K KOHKPETHBIM BBIBOAAM, HOBTOPATh HUX B  Pa3iIH4YHBIX
(hopMyITHpPOBKaX);

— IOJy4YeHHE TOYHOTO MOHMMAaHHMS BCEX HEOOXOAMMBIX TEPMUHOB U ITOHATHH.

JlekuoHHBIE MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAlMeil ClnaigoB U
WCIOJIb30BAHMEM PAa3JaTOYHOTO MaTepHana IpH TPOBEACHUM KOPOTKHX JAUCKyccHil 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

CTpyKTypa mpeaocTaBacHHUs JEKIHOHHOTO MaTepHaa:

— BcerynurensHas yacTs onperenseT Ha3BaHUE TEMBI, IUIAH U LENb JICKIIUN;




— B ocHOBHOIi yacTu peanusyercs coaepKaHHe TEMBI, BCE T1aBHBIE Y3JI0BBIC BOMPOCHI,
paccMaTpuBarOTCS TPHEMBl M TEXHOJOTMH TEKyIIed TEeMbl C NPUMEHEHHEM CpPEICTB
Busyanu3anuu. Kaknaplii  Bompoc — 3akaHYMBaeTCs ~ KPaTKMUMH  BBIBOJAAMH,  JIOTHYECKH
MOJBOASALIMMHU CTYJIEHTOB K CIIEIYIOIEMY BOIPOCY JIEKIHUH;

— 3amroyuTenbHas 4acTb 0000IIaeT B KpaTKUX (HOPMYJIHPOBKAX OCHOBHBIC HICH
JIEKIINH, JIOTHYECKH 3aBepIast ee Kak IeJIOCTHOE PaCCMOTPEHHE TEMBI.

11.2. Meroauueckue yka3aHusi Ui OOY4YaroOIMXCsS IO BBIMOJHEHUIO J1abOpaTOPHBIX
pabot

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUICS JOMKEH yryOuTh u
3aKpeIHTh 3HAHUS, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOAMKON M TEXHHKOM
IKCIICPUMEHTa B COOTBETCTBUM C KBaIM(HUKALMOHHOW XapaKTePHCTUKOIH oOydaromerocs.
BeinonHenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPAKTHYECKOH, pacyeTHO-
AQHAIUTHYECKON YacTeil M KOHTPOJIbHBIX MEPOIPHUSTHH.

BeinonHeHue 1ab0paTopHbIX pabOT 00ydaromUMCsl SIBISETCS HEOTHEMIIEMON YacTbhIO
U3YYCHUSI JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IIIAHOM, M OTHOCHTCS K CpEICTBaM,
00€CIeUNBAIOIIIM PELICHUE CIICIYIOLUINX OCHOBHBIX 3aJa4 00y4alomerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEJOBAHHMS IIPOLIECCOB, SBICHHH M  OOBEKTOB,
H3y4aeMbIX B paMKax AaHHOU JHUCIHUILINHBI,

— 3aKpeIUICHHE, Pa3BUTHE M JCTAIHM3AlMS TEOPSTHYCCKMX 3HAHWH, MOIYYCHHBIX Ha
JSKIHAX;

—  TOJyYeHHE HOBOH MH(POPMALMH 110 U3yYaeMOi JUCLMILIHHE;

— mnpuOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboTel ¢ J1abOpaTOPHBIM
obopyoBaHieM 1 IprUOOpaMu.

3ananue U TpeOOBaHUS K NPOBECHUIO J1a00paTOPHbBIX paboT
3aganue Ha J1abOpaTOpHYIO paboTy BBIKIAJBIBACTCS B JIMYHBI KaOMHET CTYICHTA.

OO0s3aTenbHBIMA ~ MEPOIPHATHAMH  SIBISIOTCSA:  YCTAHOBKA ~ YKa3aHHOTO  HPOrPaMMHOTO
obecrieueHuns, 3HAKOMCTBO CO CIIPaBOYHBIMH MaTepuanaMmu. JlabopaTopHas paboTa BBIIOIHIECTCS
Ha KOMIIBIOTEpaX B ayIUTOPUIX Kaeapbl WK HA JINYHBIX HOYTOYKaXx.

Crpykrypa u hopma oTdeTa 0 J1abopaTOpHOI padoTe

Ot4er 0 BBINOJHEHUH JIA0OPATOPHON pabOThl AODKEH BKIIOYATH CICAYIOLINE TTO3HIHN:
[OCTAHOBKY 3aJa4yd, OIMHMCAHHE MCCIEAYyEeMOM MPEAMETHOM OOJNACTH, MOIIArOBOE OIMMCAHUE
TEXHOJIOTHH BBIMOJIHEHHS ¢ HEOOXOJMMBIMH KOMMEHTapHsAMH K pa3paboTaHHOMY CIIEHAPHIO
00pabOTKU TAHHBIX, PE3YJIbTAThI H BHIBOJIBI.

TpeboBanus K 0OPMIICHHIO 0TYETa O NabopaTopHOi paboTe

H3noxenne texcra M odopmieHue pabOThl ClELyeT BBHIIONHATH B COOTBETCTBUM C
tpeboBanumsmu  [OCT 732 - 2017, npeacraBneHHbiMu Ha  caiite ['YAII
https://guap.ru/standart/doc

11.3. Meroauueckue yka3aHus Uil 00y4aroLUIMXCs 10 MPOXO0XK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B Xo/e BBINOIHEHUS] CAMOCTOSITENBHON PabOThl, 00y4YarOUIUICS BBIMIONHIECT PaboOTy MO
3aJaHMIO M NIPU METOIMYECKOM PYKOBOACTBE IpernojaBarels, HO 0e3 ero HenocpeACTBEHHOro
y4acTusl.

B mporiecce BBIMOMHEHUsI CAMOCTOSTENBHONH PaboThl, y oOydarouierocsi popMupyercs
Lenecoo0pa3Hoe MIIaHNPOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
M HaBBIKA B YCBOCHHHM M CHCTEMATH3aLMU IPHOOpETAeMbIX 3HAHHUIL, 00ECICUMBACT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOy4EHHMS, IOMOraeT IOJYyYUTb HABBIKM IIOBBIICHUS
podeCCHOHAIBHOTO YPOBHSI.

MeronuuecKUMH  MaTepUalaMM,  HANpaBISIONMMH  CaMOCTOSTENbHYIO  padoTy
00yJaOMIHX CAABIIAIOTCS !
—  y4eOHO-METOANYECKUi MaTepual Mo JUCLMILIHHE.

11.4. Meroauueckne ykazaHHs JUIA OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IpEIyCMAaTpUBAcT KOHTPOJb KadecTBa 3HAHWUN
00y4aromuXcs, OCYHIECTBISIEMOr0 B TEUCHHUE CEMECTPA C IIEIBI0 OICHUBAHUS XOJa OCBOCHUS
JUCIUILTHHBL.

VY4UTHIBAIOTCS CIEAYIONME IO3MIMH: IOCEIICHUE JICKIUI, OIEHKH, IOJIyYCHHBIE IO
pe3ysbTaTtaM 3aluThl JabopaTOpHBIX padoT, MocelaeMocTs. Bee mepedncieHHble moKa3aTenu
OLIEHHBAIOTCS B 0ajulaX, CYMMHUPYIOTCS M SBISIOTCS 0a30BOW OLIGHKOH NpH IMPOBEICHUH
TIPOMEXKYTOYHOH aTTECTAINH.

11.5. Meroauueckue yka3aHusi AJss O0ydYarolUXcsi MO MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTallWu.

IMpomexyrounas  arrecraumst — OOy4alOWMXCs — NPEAyCMaTPUBAET  OLCHUBAHHE
TIPOMEXYTOUHBIX U OKOHYATEIIBHBIX PE3Yy/IbTaTOB 00y4deHHUs 1o aucuuiuimHe. OHa BKIIOYAaeT B
ceOst:

— oKk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYaIOIIMMCS B Ipolecce
U3YYCHUS] BCEH JUCLMIUIMHBI MM €€ 4acTH, HABBIKOB CAMOCTOSITEILHOH pabOThl, CHOCOOHOCTH
MPUMEHATh MX JUIS PEIICHUS INPAKTHYECKUX 3ajgad. DK3aMeH, KaK IPaBHJIO, NPOBOAUTCS B
MIepuoJ] 3K3aMEHAIMOHHOW CECCHM M 3aBEpIIAETCs AaTTECTALMOHHOM OIICHKOHW «OTIMYHOY,
«XOPOILOY», «YOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEILHOY.
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