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AHHOTaNMsA

Jucnumnuaa «boibline JaHHBIC» BXOIHWT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHHMs — HporpaMMy OakalaBpHaTa II0 HANpPaBICHUIO IIOJATOTOBKH/ CIEIHATbHOCTH
09.03.02 «MHpOpMaMOHHBIE CHUCTEMBI W TEXHOJOTHH» HAIPABICHHOCTH/CIICIMAH3ANI
«MHpopMaOHHBIC CUCTEMBI M TCXHOJIOTHH B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBIITYCKHHKA CIIEYIOIMX KOMIECTSHIINI:

VK-2 «Crnocoben onpenensaTs Kpyr 3ajad B paMKax IIOCTAaBIEHHOHN I€IM U BbIOUpATh
OITUMAJIBHbIE CIIOCOOBI UX PELICHUS, UCXOI U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCYpCOB B OTPaHUYEHUID

OIIK-1 «CrocobeH NpHMEHATh €CTECTBEHHOHAYYHBIE M OOIIEHHXKEHEPHBIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO
HCCiIe0BaHus B IPO(ECCHOHAIBHON EATETbHOCTH»

OIIK-2 «CrnocobeH MOHMMATh MPUHLHUIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH M TNPOTrPaMMHBIX CPEICTB, B TOM YHCJIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
HCIIOJIb30BATh UX IPH PEIICHHUH 3324 IPO(ECCUOHAIBHON JEeATEIBHOCTI

[K-1 «CrocoOeH BBIMOIHATH pabOThI MO CO3AaHHI0 (MOANGDHUKALIUK) U COPOBOXKACHHIO
UH(OPMALUOHHBIX CUCTEM»

IIK-6 «CnocobeHn mpoBOAUTH AaHAIUTUYECKOE HCCIENOBAaHUE C HPHMEHEHHEM
TEXHOJIOTUH OOJBIIMX NAaHHBIX, 0a3UPYIOIIMXCS B TOM YHUCIIE HAa METOJAX MCKYCCTBEHHOTO
HMHTEIUICKTa

CozeprkaHue IUCHMIUIMHBI OXBAaTBHIBACT KPYI BOIPOCOB, CBS3aHHBIX C OCHOBHBIMHU
HAaIpaBJICHUAMH B 00JAaCTH OOJBLIMX AAHHBIX: METOJAMH KOHCOJMAAUMH M TpaHchopmauuu
OOJBIINX JaHHBIX, OYUCTKU U HpenoOpadoTkH, MHTe/LIeKTyansHbIM (Data Mining) aHamuzom
nannbix (OIIK-1). Big Data (bonbiire nanHbie) paccMaTpUBaOTCs KaK TEXHOJIOTHS MOATOTOBKU
JAHHBIX  CBEPXOOJBIIOro, HENPEPHIBHO BO3PACTAIOIIEr0 00bEMa, PpACIOJIOKEHHBIX B
pacrpenencHHbIX (ailIoBBIX CHCTEMax U TOTOBBIX K aHanu3y Mertomamu Data Mining u 6u3Hec-
QHAJIUTUKH.

Ilpy BbHIIONHEHUH JIA0OPATOPHBIX PabOT HCIONB3YETCs aHANIUTHYeCKas ILIaTdopma
Loginom, BHecéHHas B peecTp poccuiickux mporpamm (OIIK-2). Loginom sBisercs low-code
wiaThopMoi A1 peaau3aliy BCeX aHAIUTHYECKUX MPOLECCOB: OT MHTErPALMU U MOJATOTOBKH
JAHHBIX JO MOJCIUPOBAHMUS, PAa3BEPTHIBAHMUA U BHU3YaIU3aIMH, YTO IO3BOJLET c(HOPMUPOBATH
MPaKTHYECKUE HPO(ECCHOHANBHBIC HAaBBIKH aHAIN3a, MOACIMPOBAHMSA, IMPOTOTHIMPOBAHHS
uHdopmanmonnbix npoueccop u cucrem (IIK-1, TIIK-6). PaccmarpuBatoTcss mnpuMepbl
HCTOYHUKOB, IIOPOKJAIOMNX OONBIINE JaHHBIE: KIMCHTCKHE TPAaH3aKIUU POSHUYHBIX TOPrOBBIX
cereld, MOOWJIbHBIE YCTPOWCTBA, OaHKOBCKME IaHHbIE. VcciemyroTcss MeTOIbl M alropHTMBbI
pelleHusl OCHOBHBIX 3ajaya aHajiuM3a OOJIBIIMX JAaHHBIX: Kiaccudukauus, perpeccus,
KJIacTepu3anus, acconnaruBHele npasuia (OITK-1).

B mpouecce ocBoeHMS AMCLMIUIMHBI TPOJODKAETCS (OPMUPOBAHUE YHUBEPCAIBHON
xomrereHiml YK-2 mpu BbIOOpE ONTUMANBHEIX CIIOCOOOB PEIICHHS IOCTaBICHHBIX 3ajad C
YYETOM UMEIOIHUXCS PECYPCOB U OTPaHUUYEHHH.

IIporpamMmoii IUCHMIUIMHBI MPEIYCMOTPEHBI CIEAYIOLIHE BUIbBI KOHTPOJS: TEKYIIMN
KOHTPOIIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTeCTalus B (popMe 3k3aMeHa (6 cemecTp).

OO0uiasi TPYA0EMKOCTh OCBOCHHsSI JUCLHIUIMHBI COCTAaBISIET 4 3a4eTHBIX eIUHMIBI, 144
Jaca.

SI3bIK OOy4eHHUS O TUCHUILINHE KPYCCKUIA.

1. IlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 110 JUCIUIIIUHE

1.1. Ilemu mpenogaBaHusi AUCLUUIUIMHBL - IOIy4eHHE OOYUYarOMIMMHUCS HEOOXOAMMBIX
TEOPETHYCCKUX 3HAHWII B 00JIACTU aHanmu3a OOJNBIIMX NAHHBIX, (HOPMHUPOBAHUE yMEHHIl H
HABBIKOB B PEIICHUH NPUKIANHBIX 3a]ja4 OM3HEC-aHATUTUKH B acriekte Big Data.

1.2. JlucuumniMHa BXOAHUT B COCTaB 00s3aTeNIbHON 4acTH 00pa30BaTENbHON IPOrpaMMBbl
BeIcHIero oopaszosanus (nasnee — OI1 BO).

1.3. IlepeyeHs MIaHUPYEMBIX PE3yAbTaTOB 00ydeHHUs MO JUCLHUILIMHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pe3ynbraTamu ocsoeHus OIT BO.

B pesynprate M3ydeHUs NMCUUIUIMHBI 00ydaroluiics NODKEH o0NaaTh CIEAYIOIUMU
KOMIIETEeHIIMAMH WM X YacTAMH. KoMIeTeHIny 1 MHANKATOPhl UX JOCTIIKCHUS NIPUBE/ICHBI B
Tabnuue 1.

Tabmnuua | — IlepeyeHb KOMIIETEHIMI ¥ UHUKATOPOB UX JOCTH)KCHHUS

Kareropus (rpymnmna) Kon n nHaumenoBanue Kox 1 HaumeHOBaHUE MHAUKATOpA
KOMIIETCHIIUH KOMIETESHIIUI JIOCTHIKEHHS] KOMITETCHILIU
VK-2 Cnocoben
OIIPEeNeISTh KpyT
3a1a4 B paMKax
NIOCTaBJIEHHON LIENH
u BLIOHpaTh VK-2.VY.1 ymeTb NpoBOIUTH aHAIN3
OITHMAJbHbIC o
VHHUBepcaabHbIe COCOOBI HX HOCTABJICHHOH e U (hOPMYIIHPOBATh
KOMIETEHIIUI 3a1a4H, KOTOpbIE HEOOXOAUMO PEILIUTD IS
PLICHHS, HCXORA M3 | o omg
JEHCTBYIOIMX
HPaBOBBIX HOPM,
HMEIOIMXCS
pecypcoB u
OrpaHMYEHUH
OIIK-1 Cnocoben
MIPUMCHATD
€CTeCTBEHHOHAYYHBIE
1 OOIEHHKEHEPHBIE
SHAHHA, METOIBI OIIK-1.B.1 uMeTh HaBBIKH TEOPETUIECKOTO
OowenpodeccuoHanbHbIe MaTeMATHHICCKOTO 1 SKCTIEPUMEHTAIBHOTO UCCIIeI0BAHUS
KOMIETEHLINI amamsa 1 00BEKTOB PO ecCHOHAIBHOH
MOZIUPOBAHYS,
JIeATENbHOCTU
TEOPETUYECKOTO U
9KCIIEPHMEHTAIBHOTO
UCCIIeIOBaHUS B
po¢heCcCHOHATBHON
JeATeIbHOCTH
OIIK-2 Cnocoben OIIK-2.3.1 3HaTh IPUHLUIILI PaOOTHI
NOHMMATh IPUHLUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX
paboTsl TEXHOJIOTUH ¥ MIPOTPaMMHBIX CPEJICTB, B
COBPEMEHHBIX TOM YHCJIE OTEYECTBEHHOTO IPOU3BO/ICTBA,
HH(POPMAIMOHHBIX [IPY peLIeHUH 3a7a4 IpodecCuOHAIBHOM
OowenpodeccuoHallbHbIE | TEXHOIOTHI U JIeATEIIbHOCTH
KOMIETEHINH MIPOrpaMMHBIX OIIK-2.VY.1 ymeTb 1eMOHCTPHPOBATH
CPEJICTB, B TOM YHCIIE | [IOHUMaHUE NPUHLIUIIOB COBPEMEHHBIX
OTEYECTBEHHOTO MHGOPMAIMOHHBIX TEXHOJIOTUH 1
HPOU3BO/ICTBA, U MPOrPaMMHBIX CPE/CTB, B TOM YHCIIE
UCIIONB30BATh UX TIPH | OTEYECTBEHHOTO MPOU3BOACTBA, U
pelieHuy 3a1a4 HCIOJIb30BaTh UX IPH PEIICHHUH 331a4




podecCHOHaIbHOM
JIeSI TeNIbHOCTH

npodeccHoHaNnbHON AesATeTbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY NPUMEHEHUS
COBPEMEHHBIX HH(MOPMAITMOHHBIX
TEXHOJIOTH U MPOTPAMMHBIX CPEJICTB, B
TOM YMCJIE OTEYECTBEHHOT'O IIPOU3BOJICTBA,
IPH PEIICHHUH 337124 TPodheCCHOHATBHON
JeATeIbHOCTU

TIK-1 Cniocoben
BBITIOJIHATH PaOOTHI
10 CO3JaHUI0

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHUCTBO
7 QYHKIIMOHUPOBAHHUE HH(POPMAOHHBIX
CHCTEM; CETEBBIE IPOTOKOJIBI; OCHOBBI
COBPEMEHHBIX ONEPallHOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM YIPABIEHHS

Ipodeccuonanbubie
KOMITETEHIIH (Moaudukanun) u 0a3aMu JaHHBIX; METOJIbI 1 HHCTPYMEHTBI
CONPOBOXKJICHHIO Juts cOOpa M OpraHU3aluK XpaHESHUS
MHGOPMALIMOHHBIX OONBIIMX JTAHHBIX
CHUCTEM TIK-1.Y.2 yMeTh UCIIOSIb30BaTh aNTOPUTMBI
aHann3a OOJbLINX JAHHBIX U
MHTEPIPETALMH OJyYEeHHBIX Pe3yJIbTaTOB
TIK-6.3.1 3HaTh TEOpeTHUECKHE U
MIPUKJIATHBIE OCHOBBI aHAIN3a OOJIBIINX
JIAHHBIX; THIIbI aHAJIN3a OOJIBIINX JAHHBIX,
BUJIbl AHAJTUTHKU
[1K-6.3.2 3HaTh METO/BI HHTEPIPETALINN
BU3YaJM3allMU OOJBIINX JAHHBIX
T1K-6.3.3 3HaTh METOBI
HMHTEJUICKTYaIbHOTO aHaJIn3a JaHHBIX
TIK-6.Y.1 ymeTs NIpOBOANTH aHATIH3
OOJIBIIIMX AHHBIX; OCYIIECTBIISATh
[1K-6 Cnocoben A > 0
HMHTETPAIHUIO U IPeodpa30BaHue JaHHbBIX B
HPOBOJIUTD
X0/ie paboT 10 aHaU3y OOJBIINX TAHHBIX,
aHAINTUYECKOE
B TOM YHCJIE C TIPUMEHEHHEM METO/I0B
HCCIIEI0BAHUE C
HCKYCCTBEHHOI'O HHTEIUIEKTa
PUMEHEHUEM
N TIK-6.Y.2 ymeTb NpOU3BOJAUTH OUUCTKY
IIpodeccuonanbusie TEXHOJIOT Ui
J@HHBIX IS IPOBEICHHS aHAJTUTHIECKUX
KOMIIETCHIIMU OOJIBILINX JIAHHBIX,

Oa3upyroImuxcs B
TOM 4HCIIC Ha
METOIax
HCKYCCTBEHHOTO
HHTEIUICKTa

pabor

TIK-6.Y .3 ymeTs pemiaTs 3a1a4u
KIaccu(HKaINK, KIAaCTePU3ALIIH,
perpeccuu, NpOrHO3UPOBAHMUS, CHIKCHUS
Pa3sMEpPHOCTH U PaHXHUPOBAHUS JAaHHBIX
T1K-6.B.1 BiajieTh HaBBIKAMH IOATOTOBKH
oT4YeTa Mo pe3yJIbTaTaM aHATUTHYECKUX
paboT ¢ UCIIOIb30BaHNEM TEXHOJIOTHI
OOJIBLINX JAaHHBIX

T1K-6.B.2 Bnangets npuemaMu pa3paboTKu 1
OIICHKH MOJIENTN OOJIBIIHX JAHHBIX
T1K-6.B.3 BaageTh ONBITOM HCITOJIb30BaHUS
aHayn3a OOJNIBIINX JAHHBIX, B TOM YHCIIE C
TIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
HHTEIIEKTa

2. Mecto aucuuIuinHe! B cTpykrype OIT

JlucuuniurHa MoxeT 0a3upoBaThCs HA 3HAHMAX, paHee NPUOOPETEHHBIX 00y4aIOLIUMHCS
[PU U3YYEHUH CIEIYIOMIMX AUCLUILIHH:

— Teopus BeposTHOCTEH,

— OCHOBBI IPOrPaAMMHUPOBAHUS,

— Maremaruka. MaremaTuueckuii aHams.

— JluckpeTHasi MaTeMaTHKa.

— BpruncnuTensHas MaTeMaTuKa,

— HudopmaironHoe npaso.

3HaHMA, HOMYYEHHBIE NPH H3YyYCHMH MaTepuana JaHHOM IHCLUHUILUIMHBL, MMEIT Kak
CaMOCTOATENBHOE 3HAYEHHE, TaK U MOT'YT HCIOJIB30BaThCA IPU U3yYEHUHU APYTUX JUCLUILIMH:

— MeTtozbl U CPEACTBA NPOESKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,

— Pa3paboTka MOOMIIbHBIX IPUIIOKEHHH,

— MeTobl HCKYCCTBEHHOTO HHTEIUIEKTA.

3. OOBEM U TPyIOEMKOCTh TUCIUTIIHHBI
Jlannbie 00 o0meM o0beMe TUCHUILIMHBI, TPYLOEMKOCTH OTHCIbHBIX BHIOB y4eOHOM
paboThI MO AUCHUILTHHE (M pacipeaeieHre 3TOH TPYAOSMKOCTH 110 CEMECTpaM) MPEACTaBICHbI B
Tabmre 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCLHUIIIIHHBI

TpynoemkocTh 1o
Bun yue6Hoi paboTsl Bcero cemMecTpam
Neb6
1 2 3
Oowasn mpyooemkocms OUCYUNIUHDL, 4/ 144 4 144
3E/ (4ac)
H3 nux uacoe npakmuueckoii n0020mosKu 14 14
Ayoumopnuie 3anamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexuuu (J), (vac) 17 17
npaktudeckue/cemunapekue 3anstus  (113),
(gac)
naboparopusie padots! (JIP), (uac) 34 34
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 36 36
Camocmoamenvrasn paboma, Bcero (yac) 57 57
Buo npomesicymounoit ammecmayuu: 3a4er, k3 k3
nudd. 3auer, sxk3ame (3auer, Judd. 3a4, Ok3.) ” ”

4. ConepraHue TUCIUILITHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH AUCIUIUIMHEI IO pa3ieiaM U BHJAM 3aHATHH.
Paznenbl, TeMbl AUCUMIUIMHBL U UX TPYJOEMKOCTB IIPUBE/CHBI B TaONHUIE 3.

Ta6n1/111a 3— Pasnenm, TCMbI TUCHUIIIINHBI, UX TPYAJOCMKOCThH

Pazziensl, TeMbI AUCLHIIIHHBI Tlerm 113 P KI1 CpC
i (uac) (C3) (yac) (uac) | (yac)
Cemectp 6
Pasnen 1. BeneHue B OM3HEC-aHATUTHKY U OOJIbIINE
JIaHHBIC
Tema 1.1. bazoBast TEPMUHOIOTHS JUCIUIIINHBIL. 3 10 15

TeXHOJIOTUY aHAJTUTHKH JTAHHBIX
Tema 1.2. MeTobl 0O4UCTKH, Ipe100pabOTKH U




TpaHcdopmany HabOPOB TaHHBIX

Pasznen 2. AHanuTuka 1aHHbIX low-code
Tema 2.1. Buszyanuzanus 1aHHbIX. AHAJIUTHYECKAS

OTYETHOCTH

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJTUTHKE

JIaHHBIX

Tewma 2.3 ®opmupoBaHue 1 0TOOp MPU3HAKOB

3 Paznen 3. [lpukiaansie 3a4a41 aHATUTHKH OOJIBIINX JAHHBIX.

Baenenue B anroputmsl Data Mining

Tema 3.2. Kiactepusaryst JaHHBIX.
Tewma 3.3. Knaccuduxarms.
Tema 3.4. Perpeccus.

Tema 3.1. ANropuT™ NMOUCKa aCCOLMATHUBHBIX MPABHUIL.

Paznen 3. Tlpukinaansie 3aa41 aHATUTUKH OOJTBIINX
naHHbIX. BBenenue B anroputmel Data Mining

Tema 3.1 AcconnaTiBHBIE IpaBUIIa

Tema 3.2 Knacrepuzarus

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

4.3. Ilpaxtnueckue (CEMUHAPCKUE) 3aHATUSL

TeMbl NpaKTHYECKUX 3aHATHI U UX TPYAOCMKOCTh [TPUBE/ICHBI B TA0OIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATUS U UX TPYJOEMKOCTb

Hroro B cemectpe:

17 34 57

Hrtoro 17 0 34 0 57

IIpakTiueckas

IIOArOTOBKa  3aK/JIOYacTCst B HCIIOCPCACTBEHHOM  BBIIIOJIHCHUU

0o0y4YalolIMMKCS  OMNPEJCNICHHBIX  TPYIOBBIX  (DYHKUMI,  CBsI3aHHBIX C  Oym;ylei
poecCHOHABHON e TENbHOCTBIO.

4.2. CopeprkaHue pa3JesioB ¥ TEM JICKIIMOHHBIX 3aHATHH.
CopnepxaHue pa3esioB U TeM JICKIIMOHHbIX 3aHATHI NPUBEACHO B TabmuIe 4.

Tabnuua 4 — ConeprxaHue pa3esioB M TEM JICKIHOHHOTO IIUKJIA

Howmep paznena

HazBanue u COZCpKaHUEC pa3ICjIOB U TEM JICKIIMOHHbBIX 3aHATHI

1

Pasnen 1. Beenenue B OM3HEC-aHANUTHKY U OOJIbIINE TAHHBIC

Tema 1.1. TexHONOTHH aHATUTHKU JaHHBIX

Amnanu3 gaHapix. TexHomorun OusHec-aHaIMTHKA. [TpuKiagHbIe
3a1aun OU3HEC-aHANUTUKK. AHaIMTHYecKue matdopmbl. COop u
HHTErpalys JaHHbIX. KOMIIOHEHTBI KOPIIOPaTUBHOW HH(OPMALIOHHON
(abpukn. I[TpeodpazoBaHie TaHHBIX.

Tema 1.2. MeToxbl OYHUCTKH, Pe00paboTKH U TpaHCchHOpMaLUK
OO0uire cBeIeHNs 0 METOJaX OYMCTKH JaHHBIX. OleHKa KauecTBa
naHHbIX. OuibTparys qaHHbpX. O6paboTka 1yOIUKaToB 1
npoTuBopeurit. OGHapyKEeHHE U HCKIIIOUEHUE AHOMAJIbHBIX 3HAUEHHH.
BoccTanoBieHHe NPONyIIEHHBIX 3HAUCHHUI.

IToaroToBKa AaHHBIX B aHATUTUYECKHUX cucTeMax. Tpancdopmarust
JIAaHHBIX B aHATUTHYECKHX cucteMax. KoMmoHneHTh! «[ pynmnupoBKay,
«[lara u Bpems», «KBantoBanue», «Ckob3siiiee oKHOY, «Kpocc-
TabIHIaY.

Pasnen 2. AHanuTHKa JaHHBIX low-code

Tema 2.1. Buszyanuzauus AaHHbIX. AHATUTHYECKAs OTYETHOCTh

Llemu u 3anaun Bu3yanu3anuy. Metozs! Bu3yanusanuu. Buzyamusarop
Craructuka. Busyanm3zarops! obuiero HazHaueHust. TaOmupl.
I'paduku. luarpammel. ['ncrorpammel. Busyanuzatop OLAP-ky06.
AHaIUTHYECKUE OTYCTHL.

Tema 2.2. Low-code HHCTPYMEHTBI B aHAJIUTHUKE JaHHBIX
WHTepnperaTopsl HCHOMHAEMOT0 KOJIa B BU3YalIbHOM cpefie
aHanutHyeckoii miatdopmsl. bubnuoreka Python Kits,
aBTOMATH3UPYIOLIAsi PyTUHHbIE OIEpPaIMH ¢ HAOOPaMU JaHHBIX.

Tema 2.3 GopmupoBaHue U 0TOOP MPHU3HAKOB

BUHHUHT fJaHHBIX WIM ONTUManbHOe KBaHTOBaHHe. OleHKa
TIPEACKA3aTENbHOM CHIIBI OTJCIBHON NMEPEMEHHONM Ha BBIXOJHOE IOJE.
CokpallleHHe pa3HOOOpasHs YHUKAJIbHBIX 3HAYECHHIl B NEPEMEHHOM.
Oo0Hapyxenue anomanuii anropurmom LOF.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl NpakTUUECKUX | TpPYyAOEMKOCTh, |MPAaKTUYECKOH |pa3aena
n/n 3aHATHI 3aHATHI (aac) MOATOTOBKH, | TUCIHIT
(gac) JIMHBI
Y4eOHBIM IIJTAaHOM HE NMPETYCMOTPEHO
4.4. JlaGopatopHbie 3aHATHS
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh ITPUBE/ICHBI B Ta0IHIIE 6.
Tabauua 6 — JIabopaTopHble 3aHATUS U UX TPYIOEMKOCTh
W3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT Tpynoemkocts, | mpakTHieckoii | pasiena
n/n (dac) MMOATOTOBKH, | JMCIHUII
(gac) JIUHBI
Cemectp 6

1 | OcHoBsI paboTs! B Loginom 2 1

2 | AnropuT™ 1oucka acCOLMAaTHBHBIX MTPaBUII 4 1 3

3 | MHTepnpeTaTophbl HCIOIHIEMOr0 KOa 4 1 1

4 | Knactepusaiust JaHHBIX 4 2 3

5 | Knaccudukanms gaHHbIX 4 2 3

6 | Perpeccuonnsle Mosienu 4 2 3

7 | OnTManbHOE KBAaHTOBaHUE WIIM OMHHUHT 4 2 3

JTAHHBIX
8 | ObHapyxenue anomanuii anropurMom LOF 4 2 2
9 | MamuHHOE 00y4eHHEe ¢ MUHUMYMOM 4 2 3
MIPOrpaMMHPOBaHHUS
Bcero 34 14

4.5. BBINOIHEHHE KYPCOBOTO IPOEKTA/ KypCOBOH paboTh
Y4eOHBIM IUIAHOM HE IPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcst

Buzpl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHILIE 7.

Tabmuma 7 — Bussl camocTosiTenbHON paboTHL U €€ TPYI0EeMKOCTh

. Bcero, | Cemectp 6
Bup camocrostenbHO# paboThl ’ P 6,

4ac qac
1 2 3
H3yueHne TEOPETHIECKOro MaTepHaa 20 20

nucrinHbl (TO)




Kypcosoe npoektuposanue (KI1, KP)

PacuerHo-rpaduueckue 3aganus (PI'3)

Beinonnenue pedepara (P)

IToaroToBKa K TEKyLIeMy KOHTPOIIIO

ycneBaemocti (TKY) 17 17

Jomamsee 3aganue ([13)

KontponsHsle paboTs! 3a0unnkos (KP3)

IToaroroBka K MPOMEXXyTOUHOM

atrecranuu (I1A) 20 20

Bcero: 57 57

5. TlepedeHb yueOHO-METOANYECKOTO O0ECTICUCHHUS
JUISL CAMOCTOSITEIIbHOM paboThl 00Y4aIOLIMXCSI O JUCIUILTHHE (MOIYJIIO)
Y4ebHo-MeToUYeCKUEe MaTepHaibl Ui CaMOCTOSTEIbHONW PabOThl O0yYalOUIMXCs yKa3aHbl B
IL.I0. pa3zenoB 6-11.

6. IlepeyeHb MMeYaTHBIX U MEKTPOHHBIX YYCOHBIX U3AaHHUI
[lepeueHp meyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3IaHUH NPUBE/IEH B Ta0mune 8.
Tabmuma 8— [lepeueHp NeYaTHBIX M MJICKTPOHHBIX YUeOHBIX U31aHUN

TekcT : HemoCpenCTBEHHBIH.

Bubmunorexa I'YAIT ®omun, Bnagumup Bramumuposua
(npodeccop).

MeTo/1bl MAIIMHHOTO O0Y4EHUS :
nabopaTopHbIi npakTukyM / B. B.
®owmuH, 0. B. Berpoga ; C.-Iletepb.
roc. YH-T a3pPOKOCM.
IpUOOPOCTPOCHHUS. - DIICKTPOH.
TekcToBbIe JaH. - CankT-IlerepOypr :
Wzn-so 'VAIL 2024. - 39 c. : puc. -
Cucrem. tpeboBanms: ACROBAT
READER 5.X. - 3ari. ¢ THTYIL. 3KpaHa.
- bubmmorp.: c. 37 (6 na3B.). - b. 1. -

TeKcCT : AMeKTpOHHBII.

KomuectBo
9K3eMIUBIPOB
B OnOIMMOTEKE
(xpome
JEKTPOHHBIX

9K3EMIULIPOB)

MIndp/

URL agpec Bubnuorpaguyeckas ccpuika

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
HUH()OPMAIIMOHHO-TEJICKOMMYHUKAMOHHOM ceTH «HTepHeT
Iepeyenn INIEKTPOHHBIX o0pa3oBaTebHbIX pecypcoB HUH(POPMALHOHHO-
TEJICKOMMYHUKAIMOHHON ceTH  «VHTepHeT», HEOOXOIMMBIX JUIi OCBOCHHS JUCLIMILTHHBI
npuBe/icH B Tabuuie 9.

Bbubimoreka I'VAII Borocnosckas, Haranbst BanmenTnHOBHA
(xaH[. TEXH. HAYK, JIOIL.).

AHanu3 JaHHbIX: IIATGOPMBI €
HU3KHM YPOBHEM KOJa : yueOHO-
Mmeroauueckoe nocooue / H. B.
Borocnosckas, A. B. Bpxxe3osckuii ;
C.-Tletep0. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DICKTPOH.
TeKkcToBble AaH. - CaHkT-IletepOypr :
Wzn-Bo I'VAIL, 2025. - 40 c. : puc. -
Cucrem. tpedoBanus: ACROBAT
READER 5.X. - 3ari. ¢ THTYIL 3KpaHa.
- bubmmorp.: c. 38 (9 Ha3B.). - b. 1. -
TeKCT : AMeKTPOHHBIH.

Tabmuma 9 — IlepeueHb 3JEKTPOHHBIX O00pPa30BATENBHBIX PECYpCOB HH(POPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOH ceTh «VHTepHeTY
URL anpec HanmenoBanue
https://loginom.ru/blog/help- | Loginom Help — onunaiiH-1oKkyMeHTaI#s 7151 [10J1b30BaTENeH 1
online aJIMHHHCTPATOPOB
https://pro.guap.ru/ DJeKTpoHHAs HHTErpUpoBaHHas oOpaszoBartenbHas cpeqa ['YAIT
«JInunpnii kabuaer»y/ IUOC I'YAIl «JIndnbIil KaOUHET»

8. Iepeuenp MHGHOPMALIIOHHBIX TEXHOIOTHHA
8.1. Ilepeyenr mnporpaMMHOro OOECHEUCHUS, HCIOIb3YyEeMOro TPH OCYLIECTBICHUU
00pa3oBaTeIbHOTO HpoLecca 10 AUCIUIUINHE.
TlepedeHp UCTOIB3yEMOT0 IPOrpaMMHOT0 o0OecTieueHus npeacTaBiieH B Tadauue 10.

Tabmuna 10— IlepedeHp nporpaMMHOTO oOecTieueHHs

Ne i/ HaumenoBanue

Ananurrdeckas miarpopma Loginom. becmaTHas Bepcus Ut HEKOMMEPYECKOTO

ucnonb3oBanus https://loginom.ru/ Homep 3amucu B Pocpeectpe I10 4594

519.6/.8(I'YAII) Angponos, Cepreit AjekcaHIpOBHY. 119
A 66 Mopgenu 1 METOIBI B CUCTEMAaX
HO/AEPKKU MIPUHATHS PEIICHUH
yuebHoe nocobue / C. A. AHAPOHOB ;
C.-IlerepO. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CI16. : M3a-Bo
T'YAIL 2008. - 176 c. : puc., Tabm. -
Bubmuorp.: c. 173 - 175 (54 nazB.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -

8.2. Ilepeuenn MH(POPMAMOHHO-CIIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYIIECTBIEHUN 00pa30BaTeIbHOTO MPOLEcca 110 JUCIUIIINHE

Ilepeyenr ucnonb3yeMblXx HMH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumne 11.

Tabnuua 11— Ilepedyenb nHGpOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

1 Hammonansnsiii cranmapt PO FOCTP MCO 16269-4 - 2017 CratucTndeckie METOIbI.
CraTtucTrdeckoe npejacraBieHue JaHHbIX. YacTs 4. BorsaBienne n obpaborka

BBIOPOCOB




2 T'OCT P 59925-2021 UnpopmaipioHHbIe TEXHOJIOTHH. bobline TaHHbIE.
Texunueckoe 3amanue. TpeOoBaHMS K COIEPKAHHIO U OPOPMIICHHIO

Or1eHKa KOMITETEHI N

XapaxrepucTrKa chOPMUPOBAHHBIX KOMIICTCHLIHI
S-0ayuTbHas IIKaa pAKTep bop

3 DHIMKIONEHs 0 OU3HEC-aHATU3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-
409674285.1589973143

4 O6wmenoctynnsie Habops! nanHbIx Kaggle: The World's Al Proving Ground
https://www.kaggle.com/

9. MatepuanbHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOMMMOM I  OCYIIECTBICHHS
00pa30BaTeIbHOrO Npolecca MO JUCLMILIMHE, IPEACTaBIICH B Tabauuel 2.

Tabmuua 12 — CocTaB MaTepUalIbHO-TEXHUUECKOH 0a3bl

OO6yuatoruiics:

— TBEPJI0 YCBOMJI IPOrPaMMHBIIl MaTepual, rpaMOTHO H, IO CYIIECTBY,
U3JIaraeT ero, ONUPasch Ha 3HaHUs OCHOBHOM JIUTEPATyphl;

— HE JIOITyCKAeT CYIECTBEHHBIX HETOUHOCTEH;

«XOpOILIO» — YBS3BIBACT YCBOGHHBIC 3HAHUA C NPAKTHUECKOH JeATENbHOCTHIO
«BAUTEHO» HalpaBJICHUS;

— apryMEHTUDYET Hay4dHBbIE TTO0XKEHHS;

— JIeJIaeT BBIBOJBI U 0000LIEHHS;

— BJIAJIEET CUCTEMOH CIELMAT3UPOBAHHBIX OHITHH.

— NpaBUJIbHO BRINOJIHMI OT 70% 110 89% TeCTOBBIX 3alaHUM.

Ne HaumeHoBaHKe cOCTaBHOM yacTH Howmep aynuropuu
n/n MaTepUabHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOAUMOCTH)

MynbsTUMeauiiHas JIEKIUOHHAS ayIUTOPHS

5 | KomnbroTepHslii kitacc

10. Ouenounsle cpecTBa I MPOBEACHUS IPOMEKYTOUHOM aTTeCTalluN
10.1. CocTaB OLIEHOYHBIX CPEACTBMJII TPOBEICHUS TPOMEKYTOUHOM AaTTecTaluu
o0ydJaromuxcs 1Mo JUCHUIUIMHE IpUBEJIeH B Tabiuie 13.
Ta6nuua 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl IPOBEICHUSI IPOMEXKYTOYHOM aTTeCTAIMU

— 00y4aroLMiACsT YCBOMJI TOJILKO OCHOBHOI MpOrpaMMHbIII MaTepual,
10 CYIIECTBY, M3JIaraeT €ro, ONHpascCh HA 3HAHHUS TOJIHKO OCHOBHOMH

JIUTEPATYPHI;
— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;
«yZIOBJIETBOPUTEIIBHOY» | — UCTIBITBIBACT 3aTPyJHEHHUs B MNPAKTHYECKOM IPUMEHEHHMH 3HaHMHI
«GaYTEHO» HaInpaBJICHUS;

— ¢11a00 apryMEHTHPYET Hay4HbIE TOJIOKEHHUS;

— 3aTpyaHsiercs B (JOPMyJIHPOBAHHU BBIBOJOB U 00001ICHNIT;

— YaCTHYHO BJIAJICET CUCTEMOH CIICIMATM3UPOBAHHBIX MOHSITHHI.
— MPaBWIBHO BHIIONHII OT 51% 10 69% TecToBBIX 3aaHuil.

Bus npomexyToyHOH aTTecTaluu [TepeyeHb OLIGHOUHBIX CPEJICTB

CIUCOK BOIPOCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUIIETHI;
3amaun;

TecTsl.

DK3aMeH

— 00yvaronuiicsi He YCBOMJ 3HAYMTENIBHOM YacTH MPOrpaMMHOrO
MaTepHana;
— JIONyCKaeT  CYLIeCTBEHHbIE  OMMOKM M  HETOYHOCTH  IIPU
«HEY/IOBIIETBOPUTEIILHO» | PACCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIpaBJICHUY;
«HE 3a4TCHO» — MCHBITHIBAET TPYJHOCTU B MPAKTHYECKOM IIPIMEHEHUH 3HaHUH;,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE IIOJIOKEHHUS;
— He popMyIHpyeT BEIBOAOB U 0000IIeHUH.
— IPaBUWIBHO BHIIOIHWI MeHee 51% TecToBbIX 3aqaHui.

TIpumeuanue: *IK3aMeHAIMOHHBIE OUIICTHI (POPMUPYIOTCS HA OCHOBE BOIPOCOB M 3a/1a4 TaOJHIIbI 15.

10.2. B kauecTBe KpHTEpPHEB OLCHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIIMH 00ydJaroluMuCs HNpUMEHseTCS 5-0alulbHasi IIKala OLEHKU Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBeicHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIONB30BATHCS
100-6anibHas ~ mKaga  MOJYJIBHO-DEHTHHIOBOM  CHUCTEMBI ~ YHHUBEpCUTETa,  IIpaBUIiIa
HCIIOJb30BaHMUA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kputepuu oneHKH ypoBHS c)OPMUPOBAHHOCTH KOMIETEHIH

10.3. TunoBble KOHTPONbHBIE 3aaHUS WM UHBIE MaTEPHAIbL.
Bomnpocs! (3a1a4n) uis 9K3aMeHa MpeacTaBiIeHbl B Tabmuie 15.
Tabmuma 15 — Bonpocs! (3aaun) i1 S9K3aMeHa

Or1eHKa KOMITCTSHLIMN

XapaxreprcTika chOpMHUPOBAHHBIX KOMIICTEHIH
5-0aJuTbHast IIKaa pakrep bop

OO0yuaronmics:

— Iy00KO ¥ BCECTOPOHHE YCBOMJI POTrPaMMHBII MaTepHa;

— YBEPEHHO, JIOTUYHO, II0CJIe/I0BATENBHO M TPAMOTHO €T0 U3JIaraer;

— ONnupasch Ha 3HAHUS OCHOBHOW M JOIOIHUTENBHON JIUTEPATYPHI,
«OTIMYHON TECHO CBSA3BIBAET YCBOCHHBIC HayuHbIC IIOJIOXKEHHs C NPAKTHIECKOH
«GAUTEHO» JeATEIbHOCTIO HAIIPABIICHHUS;

— yMeno 0OOCHOBBIBAET U apTyMEHTHpPYET BBIABUIa€MbIC UM HJICH;

— JieTaeT BBIBOBI 1 0000IICHNUS;

— cBOOOIHO BJIaJIEET CUCTEMOH ClIelIMaIM3UPOBAHHbBIX OHTHA.

— NpaBUIbHO BHINONHUI OT 90% 10 100% TeCTOBBIX 3a1aHUM.

Ne n/n IlepedeHpb BompocoB (3aa4) [Uis SK3aMeHa Kon
HHIHMKaTOpa

1 TexHosornu Ou3HEC-aHATUTHKY U OOJIBILINE NaHHbIE YK-2.V.1
JK¥3HEHHBIH UK aHATUTHYECKUX MpoekToB Big Data. OIIK-1.B.1
Wurerpanys, noAroToBKa, O4YMCTKA, aHATU3, MHTEPIPETALHs.
OcobenHoctn 3a1a4 ¢ Big Data.

3 AHanutudeckue miathopMsl OIIK-2.3.1

4 Texunonoruu KDD u Data Mining OIIK-2.V.1

5 TexHoJ0ruM MOATOTOBKH JAHHBIX K aHATH3Y OIIK-2.B.1

6 INoaroroska naHHBIX K aHaMM3y. OCOOEHHOCTH JaHHBIX, TIK-1.3.1
HaKOIUIGHHBIX B KOMIaHUsAX. DPopManun3anus JaHHbIX.
MeTozbl cO0pa JaHHBIX.

7 OT4eTHOCTh ¥ BU3yallu3aLys JaHHBIX B aHATUTHYECKHX MK-1.Y.1
1atopmax

8 AccouunaruBHble npasuina. Hasnauenue. Ilpumepst IK-1.Y.3
HCHoNb30BaHuA. ba3oBbie MoHATHA. MeTOIbI TOMCKa
ACCOIMATHBHBIX IPaBUJI. METPUKHI aCCOIMATUBHBIX IPABHIL.
HuTepnperarys acCOLMATHBHBIX MPABUIL

9 TpeboBanust k gaHHbIM. DOPMBI IPE/ICTABICHHS JaHHBIX. [1K-6.3.1
Tunel wkan. MnbopmaTuBHOCTh AaHHBIX. [IpencraBienue




HaOopoB AaHHBIX. OCOOCHHOCTH OOJIBIINX JAHHBIX.

Busyanuzauus qaHHbIX. Buszyanuszatopsl o01ero Ha3Ha4eHHst
u crierpanuuposanubie. OLAP-anamms. Buzyanuszaropst
OILICHKM KadecTBa MOJeIHpoBaHus. Busyanuszaropsl,
HWHTEepHpeTaluy pe3yabTaToB aHainu3a. KoHuenus ananusa
naHHbIX JIx. ThoKH.

I1K-6.3.2

11

Kiacrepnsrit ananms. @opManbHOE ONHMCaHUE aITOPUTMA
KJacTepu3aiyu. TUIbl KIacTepHBIX CTPYKTYpP. Mepbl
cxozcTBa. MeTo/Ibl OIpeIeNICHNs] paCCTOSHHS MEXKTY
KJIacTepamMH. Mepapxudeckue MeTo bl KJIacTepU3alyu.
Aunroputmsl k-means 1 g-means. EM- knacrepusanusi.
Kiacrepu3zanus kareropuanbHbIX JaHHBIX. AJITOPUTM
CLOPE.

I1K-6.3.3

Tpouumaiime mexcm, eblboepume NPAGUILLHBIL OMEEM U 3aNUULUME
apzymenmol, 060CHO8bIBAIOWUE BbLIOOD OMEema.

OpHoti u3 mpo0GIieM MpaBoBoii oxpansl big data sBiseTcs cienyromas
0COOEHHOCTD —

1 BTOPHYHOCTH U BO3MOXKHOCTh MHOTOKPATHOTO UCIIOJIb30BaHus big data
JUISL TOCTHOKEHHSI Pa3HOOOPa3HbIX LEeIICH.

2 BO3MOKHOCTh MHOTOKPATHOT'O HCHONIb30Banus big data st
JIOCTHOKEHUSI pa3HOOOPA3HBIX IIENIeH.

3 BTOPUYHOCTH UCMOJIb30BaHus big data uist mocTiKeHust
Ppa3HOOOpa3HBIX LICIICH.

4 BTOPUYHOCTH ¥ HEBO3MOKHOCTH MHOTOKPATHOTO HCIIOJIB30BaHUs big
data 1 foCTHIKEHHUS pa3HOOOPA3HBIX LIENICH.

YVK-2

12

Ancam6im1 Mozienelt B aHanuTHKe. [IprMep coBMECTHOTO
ucnonb3oBanust ABC u XYZ moneneii ananusza.

IIK-6.V.1

Ounctka ganubeix. OreHKa KayecTBa JaHHBIX. MeToIbl
OLIEHKH Ka4yecTBa JaHHBIX. DubTpanus JaHHBIX, 00paboTKa
JyOJMKaTOB M IPOTUBOpEUHii. BhIsBIIeHHE aHOMATBbHBIX
3HaueHni. CokpalieHue pa3sMepHOCTH JaHHbIX. CoKpalieHne
YHCIIa NPU3HAKOB U 3alucel.

I1K-6.Y .2

14

Monemu u 3agaun Data Mining. CoBpeMeHHOE pa3BHTHE
kiaccudukarmu 3anad Data Mining. OcHOBHbIE CBOWCTBA U
xapakTepucTuk MetooB Data Mining.

IIK-6.Y .3

AHanutuyeckas 0oT4eTHOCTh. Posib Busyanuzanuu B
aHAJUTHKE JaHHBIX. METOIMKA U3BJICUCHUSA U O0OTaIllCHHS
JTAHHBIX.

T1IK-6.B.1

Tpouumaiime mexcm, evlbepume npasuibHvie 6apUAHNbL OMEEMa U
3anuwiume apeymenmol, 000CHOBbIBAIOWUE BbIOOD OMBEEMO8.
PerynupoBaHnue nepcoHaNbHbIX AaHHBIX, KOTOPbIE MOI'YT OKa3aThCs
yacThio big data, B Poccuu ocymiecTiseTcs ¢ IpUMEHEHHEM psila
HOPMAaTHBHO-IIPABOBBIX aKTOB:
1. Ne 152-®3 «O nepcoHanbHBIX AaHHBIX);
2. Ne 149-®3 «O6 undpopmanuy, HHOOPMALMOHHBIX TEXHOIOTHAX
U 0 3a1ure HHPOPMALUN»;
3. TK P® Crates 86. O0ue TpeboBanus npu oopaboTke
MEPCOHANBHBIX JIAaHHBIX PA0OTHHUKA U TAPAHTUH HX 3alLUTHI;
4. Ne 152-®3 «O nuuHBIX JaHHBIX KIMEHTOB U MMOKyMaTeNei»;
5. Ne 125-®3 «O06 apxuBHOM aene B Poccuiickoit Denepanumy.

YVK-2

16

TpeboBanus K JaHHBIM. DOPMBI IPEACTABICHHS JaHHBIX.
Tune wkan. MapopmatuBHOCTE naHHBIX. [IpencraBieHue
Ha0opoB naHHBIX. OcOOEHHOCTH OOJIBIINX JAHHbIX.

I1K-6.B.2

AHanuTuyeckas NUpaMuIa aHATUTUKU. IHCTpyMeHTHI

AHAJIMTUKU JaHHBIX. COBpCMeHHOC IIOHATHUEC aHAJIN3a JaHHBIX.

OCco00EHHOCTH 3a71a4 HOBOT'O THUIIA.

IIK-6.B.3

Bomnpocs! (3agaun) s 3adera / andd. 3auera npeacTasieHsl B Tabnuie 16.

Tabmuma 16 — Bonpocs! (3amaun) st 3a4era / audd. 3auera

Ne /it

[Mepeuensb Bonpocos (3anay) st 3auera / qud¢. 3auera

Kox
WHJMKaTopa

YueOHBIM IUIAaHOM HE MPETYCMOTPEHO

IepeueHb TeM 1S BBIIOJIHEHHS KyPCOBOTO MPOEKTa/ KYPCOBOI paboThI NIPEACTABICHBI B

Tabuie 17.

Ta6nuua 17 — [epeyeHb TeM 1S BBIOJIHEHHUsI KYPCOBOTO MPOEKTa / KYpCOBOW paboThI

[IpumepHBIii IepeyYeHb TEM sl BBIMOIHEHHS KypCOBOTO ITPOEKTa/ KYpCOBOM

Ne /it
padoThI
Y4eOHbIM [UIAHOM HE IPEAYCMOTPEHO
Bompocsl [UsL TPOBEACHHS NPOMEKYTOYHON aTTECTAUMHd B BHIAC TECTHPOBAHHS

TIpeCcTaBIICHBI B Tabmune 18.

Ta6nuua 18 — IpumepHsIii nepedeHb BOIPOCOB ISl TECTOB

Ne i/

[IpumMepHbIil TepeyeHb BOIPOCOB ISl TECTOB

Kon
HHAUKaTropa

Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kascoou
nosuyuu, OAHHOU 8 1e60M cMooYe, nodbepume cOOMEEMCMBYIOUYIO
nO3UYUIo 8 NPAGOM cmobdye.

Big data M0xHO omnHcaTh KaK HEMpeKpalarUIMNACs MOTOK JaHHBIX,
MIOCTYMAIOMIMI U3 PA3IMYHBIX HCTOYHUKOB, KOTOPHIE MOXKHO YCIIOBHO
00BEIMHAUTB B JIB€ OCHOBHBIE IPYIIIIBI:

1. UuTepHer Bewie# (aHr. A. TEXHHYECKHE UCTOYHUKU
Internet of Things, 10T,
BKJIIOUAIOIINI B CBOM COCTaB U
HPOMBIIIEHHBIH HHTEPHET
Benteit (aurt. Industrial Internet
of Things, I10T)), xoTOpEIit
«rocTasisieT» nHGopManuio co
BCEBO3MOJKHBIX JICHCTBYIOIINX
JIATYNKOB, KOTPOJLIEPOB,
npubOpoOB ydera noTpedIeHUst —
9T0

2. McKyCcCTBEHHBIN HHTEIIEKT
(anrn. Artificial Intelligence, Al)
— 3T0

3. MamunaHOe 00yueHue (aHrJI.
Machine Learning, ML) — 310
4. CounanpHble Meua (aHIIL.
social media) — 3to

5. Po3HIYHYO TOProBiiro (aHri.
retail) — ato

6. 31paBOOXpaHEHUE — ITO

B. comnumanbHbie HCTOUHUKHA

YVK-2

Hpotmmaﬁme mexkcm u ycmanosume nocied08amenbHOCb. 3anuume

YK-2




COOMEEeMCMBYIOWYI0 NOCIe008AMENbHOCHb OYKE Cle6d Hanpaeo.
Oransl noctpoeHnss ML-Moznenn MO>XHO OnucaTh CleIyommei cXeMoi:
. IToaroroBka v OUMCTKA JaHHBIX.

. KoncrpyupoBanue npu3Hakos.

Pa3Ouenne Ha MHOXKECTBA.

. KonupoBanue u ctanapTuzaius Ipu3HaKoB.

ITocTpoenue Mozenu.

OlLieHKa Ka4ecTBa.

. OKcIulyaTausi MOAEIH.

OTPMEmUOw»>

COOMBEMCmMEYOUYI0 NOCIE008AMENbHOCb OYKE Cle8a HANPABo.
[epeuncnure mKamsl B HOPSIKE BO3pacTaHUS KOJIMYECTBA H3MEPSIEMbIX
HMMH XapaKTePUCTHUK:

A. HoMuHanbHas mkana.

B. Ilopsaxosas mkana.

C. HuTtepBasbHas 1MIKana.

D. Illxanma OTHOIICHUH.

Ipouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHDIIL
omeem.

O0paboTKa OONBIINX JAHHBIX YaCTO BKIFOYACT KOH(MHUICHIINATbHbIC HIIH
qyBCTBUTENbHbIE JaHHbIEe. Kakue npaBoBble BOIPOCHI A0JDKHBI OBITH
YUTEHBI IIpH paboTe ¢ OOJIBIINMU JAHHBIMH B 9TOM acrekTe?

VK-2
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ITpouumaiime mexcm u 3anuwiume pazeepHymuliii 000CHOBAHHYII
omeem.
Yucnosble TaHHBIE SIBIAIOTCS JUCKPETHBIMH €CIIH HMEIOT ........

OIIK-1

Ipouumatime mexcm, blboepume npasuIbHbIL OMEEN U 3anuwume
apeymenmol, 000CHO8bIBAIOUUE BLLOOP OMEEema.
B 4em cocrout anroput™ k-cpenHux?

1. W3 HUCXOAHOIrO MHOXECTBA CIIy4aifHbIM 00pa3oM BbIOHparoTCs k-
LIEHTPOB KJIACTEPOB;

2. pacCYMTHIBACTCS AUAMETP MHOXKECTBA, ISJUTCS Ha K, M Kpyramu,
PaBHBIMH IOJTyYEHHOMY 3HAUYCHHUIO, IIOKPHIBACTCS BCE
MHOKECTBO; BHYTPH Ka)XJIOTO Kpyra HaXOAUTCS LIEHTP Kilactepa,

3. MHOECTBO JICJTUTCS HA YACTH C IIOMOIIBIO K -TIIOCKOCTEH;

4. MHOXECTBO OOBEKTOB AeIUTCS Ha k yacTeid.

OIIK-1

Tpouumatime mexcm, gviOepume NPAGUIbHLIE APUAHIMBL OMBEMA U
3anuwume apeymeHmol, 000CHOBbLEAIOWUE BbIOOD OMBEMOE.
Iepeunciute YeThipe OCHOBHbIE XapakTepucTiku Big Data:
1. Virtualization
Volume
Velocity
Variety
Vehicle
6. Value

nhkwn

OIIK-1
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TIpouumaiime mexcm, 6vibepume nPaUILHbLI OMEEN U 3anUUmMe
apaymenmyl, 060CHO8bIBAIOWUE BbIOOP OMEemd.

K meronam cOopa big data oTHOCATCS:

1.1oTy4eHne U3 yUeTHBIX CUCTEM, HOJIyYeHHE U3 KOCBEHHBIX
HCTOYHUKOB, UCIIOJIb30BAaHIE OTKPHITHIX HCTOYHUKOB, IPOBEICHUE
COOCTBEHHBIX MEPOIPUATHH 10 cOOPY TAHHBIX, BBOJ] JaHHBIX BPYYHYIO.
2. moJIyYeHHe U3 y4ETHBIX CUCTEM, HCTIONB30BaHNE OTKPBITHIX
HCTOYHHUKOB, BBOJI JAHHBIX BPYYHYIO.

3. moNyYeHHe U3 y4eTHBIX CUCTEM, NOJTy4YEHHE U3 KOCBEHHBIX
HCTOYHUKOB, UCIOJIb30BAHIE OTKPHITHIX HCTOYHUKOB, IPOBEICHUE
COOCTBEHHBIX MEPOIPHATHI 110 cOOPY JAHHBIX.

4. moTy4eHNe U3 y4ETHBIX CHCTEM, IIOIydeHUE U3 KOCBEHHBIX
UCTOYHHKOB, IIPOBEAEHUE COOCTBEHHBIX MEPONPUATHIL IO cOOPY
JIAHHBIX, BBOJI IAHHBIX BPYYHYIO

OIIK-2

Ipouumaiime mexcm u ycmanosume coomgsemcmsue. K xaxcooi
nozuyuu, OAHHOI 8 1e80M cmoJibye, noobepume cOOMEEMCMBYIOWYIO
no3UYUIo 6 NPAGOM cmobye.

Hanpasnenus paGoTsl 10 yrpasiieHuIo Big Data 10JKHEI OCHOBBIBaThCS
Ha ONpEe/EIeHHBIX IPUHIUIAX.

1. T'opu3onTanbHas
MacIITabupyeMOoCTb.

A. JIro6as cucrema, KOTOpas
noJpasymeBaeT 00paboTKy
OOJILIINX JAHHBIX, JOJDKHA OBITH
pacmupseMon.

2. OTKa30yCTOHYHUBOCTb. B. Metoxs! paboTel ¢ 60IbIINMU
JIAHHBIMH J10JKHBI YUUTBIBATh
TaKHe BO3MOKHOCTH

U TIEPEKUBATD UX 0€3 KaKHX-

00 3HAYUMBIX [TOCIICICTBHIA.

C. ITo BO3MOXXHOCTH
00pabaThIBaTh TaHHBIC Ha TOIl XKe
MaIlHHE, IJI¢ OHH XPaHSTCS.

3. JIokanbHOCTh TaHHBIX.

OIIK-1
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Ipouumatime mexcm, golbepume npagUIbHbIE 6APUAHMbBL OMEEMA U
3anuwume apeymenmel, 060CHOBbIBAIOWUE 8bI00D OMEEMO8.
Texunonorus Knowledge Discovery in Databases (KDD) o6Hapy»xeHue
3HAHMUM B 0a3ax JaHHBIX — ITO MOCJIEI0BATEIBHOCTD IEUCTBUH 10

. TIOATOTOBKE JAHHBIX,

. BBI0OpY HH(OPMATUBHEIX IIPU3HAKOB,

. OUHCTKE,

. TIOCTPOCHUE MOJIENICH,

. BKCILTyaTalliy MOJeIIeH,

. MHTEpIIPEeTalMH MOJIyYEHHBIX Pe3yIbTaToB.

[ R N O

OIIK-2
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Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kascoou
nosuyuu, OAHHOU 8 1e60M cmMobYe, noddepume cOOMEEMCMBYIOUYIO
RO3UYUIO 8 NPAsOM cmoabye.

1. HenpepbiBHBIC faHHBIE — 3TO | A. JaHHbBIE, KOTOPHIE MOTYT
NPHHUMATB JTH00bIC 3HAYCHHS B
HEKOTOPOM HHTEpBaJe.

Han HUME MOXXHO POU3BOAUTH
apudMeTHUECKHEe ONepaLut, 1
OHHU UMEIOT CMBICIL.

2. JluckpeTHbIe TaHHbIE — 3TO B. naHHbIe, KOTOPBIE SBISIOTCS
3HAYCHUSMH NPU3HAKA.

C TakMMH TaHHBIMH HE MOTYT
OBITh ITPOU3BEICHBI

HUKaKHe apudpmeTndeckue

JIeicTBYS (HE IMEIOT CMBICTIA).

OIIK-2

Hpouumaﬁme mexKkcm u ycmanosume nocnedosamenbHocmo. 3anuwume

OIIK-1
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Ipoyumaiime mexcm u ycmanogume nocie008ameibHocmy. 3anuuume
COOMBEMCMBYIOWYI0 NOCIE008aMeNbHOCMb GYKE Cle6d HANPAEo.
Ecnu B cxkaroii popMe onuchiBaTh mpoiecc coopa u 00paboTKu

OIIK-2




00JIBIIIOr0 MAaCCHBA JAHHBIX, TO CTOUT BBIACIUTH OCHOBHBIE ITAIIbI:

A. IOCTaHOBKA 3aJa4H JUIsl aHAIUTUUECKON ITPOrpaMMBl;

B. mporpamma ocymiecTBisieT cOOp JaHHBIX C UX TapauIeIbHOM
HO/rOTOBKOH (I€KOANPOBKA, OTCEB MycOpa, yaaJeHHe
HepeseBaHTHON HH(opManum);

C. BbIOOp QJITOPUTMA aHAIN3A JIAHHBIX;

D. o0yueHne nporpamMmMsl BLIOpaHHOMY aJTOPUTMY C JaJIbHEHIINM
aHaJIN30M OOHAPYKEHHBIX 3aKOHOMEPHOCTEH.

Data Mining— coOupaTenbHOE Ha3BaHUE, HCIIOIb3YEMOE /ISt
0003HaYEHNI COBOKYITHOCTH MeTo0B. Data Mining — oGHapyxkeHue B
«CBIPBIX» IAHHBIX paHee. ...

15

Ipouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDBIIL
omeem.

B GonblInHCTBE CilydyaeB NOyYeHHbIE HEOOpaOOTaHHBIE JaHHBIE
XpaHATCS B TaK Ha3bIBAEMOM «o03epe naHHbix» — Data Lake. Kakue
(hopMaThl 1 YPOBHU CTPYKTYypH3aLUH HHPOPMALIUH IPU STOM
BO3MOXKHBI?

OIIK-2
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IIpouumaiime mexcm, 6vi0epume nPasUIbHLLL OMEEN U 3anUUmMe
apeymeHnmol, 060CHOBbIBAIOUjIE 8bIO0D OMEEMA.
ba3oBble MOHATHSA TEOPHU ACCOLUATUBHBIX MPABHIL:

1. IlpenmerHslil HAGOp, TPAH3AKLUSL.

2. Acconuanusi, KOppessuus, B3auMOIeHCTBHE.

3. B3anM03aBHCHMOCTB, YCIIOBHE, CIIEJICTBHE.

4. Crpykrypa, 311€MEHT, 3aBUCUMOCTb.

IK-1
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Ipouumatime mexcm, blbepume npasuibHble 6apUAHNILL OMEEma U
3anuwume apeymenmol, 000CHOBbIBAIOWUE BbIOOD OMBEMOB.
CymecTByeT pa3IM4HbIe THIIBI aHATHTUKHY big data:

1. ommcarenpHas,

2. AWarHoCTHYecKas,

3. NpeIuKTUBHASA,

4. mpennuchIBaromas,

5. reHeparuBHasl.

IK-1

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxicooi
nosuyuu, OaHHOI 8 1e80M cmonbye, N00bepume cOOMEEMCMBYIOUYIO
no3uyuio 8 npasom cmoabye.

A. onmcarenbHble (aHIJI.
descriptive) meTobI
0OHapYKEHUsI 3HAHUH

1. Knacrepuzauus — 3to

2. AccounaTHBHbIC TIpaBUiIa — B. npexackasarenbHble (aHII.
3TO predictive) MeTo1bI OOHAPYKEHHS
3HaHUH

3. CokpalnieHye OnUCcaHus — 3T0

4. Knaccugukaius — 370

5.Perpeccus — 510

IIK-1
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Ilpouumaiime mexcm u ycmanogume nocie008ameabHOCMb. 3anuuiume
COOMBEMCMEYIOWYI0 NOCLE008AMENLHOCL OVKE Ce6d HANPAGo.
Oranbl KJIacTepu3alum:
. ®opmynpoBKa IPOOIEMEL;
. Br16op criocoba n3Mepenns paccTosSHHUS;
. Beibop MeTona KiacTepusaum;
. IIpuHATHE pemeHns 0 KOIUYECTBE KIIaCTePOB;
OrieHKka KayecTBa KIacTepH3allii;
WuTepnperanuus u npodHIIMPOBaHHE KJIACTEPOB.

TmoQwp

IK-1
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Tpouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHDIIL
omeem.

IIK-1

21 IIpouumaiime mexcm, gvlbepume npasuibHbil OMEem u 3anuuiume [IK-6
apaymenmol, 060cHOgbIBaAIOWUE 8LIOOP OMEEmA.
1. Haubosee pacnpocTpaHeH cpeiy HEUEPapXUUeCKUX METOJ0B
aNropuT™ K-cpeHux, TakKe Ha3bIBaeMbli OBICTPBIM
KJIaCTE€PHBIM aHAJIHU30M.
2. Haunbonee pacrpocTpaHeH cpeiu HEPAPXUIECKUX METOI0B
aNropuT™ K-cpeHux, TakKe Ha3bIBaeMbIi OBICTPHIM
KJIaCTE€PHBIM aHAJIHU30M.
3. Haubonee pacrnpocTpaHeH cpean HenepapxXuiecKux MEeTO/I0B
AITOPUTM E-CPEHHX, TAKXKE HA3bIBAEMbIH OBICTPHIM
KJIaCTE€PHBIM aHAJIHU30M.
4. Hawubounee pacnipocTpaHeH cpeay HepapXHUIECKHX METOI0B
AITOPUTM E-CPEIHHX, TAKXKe HA3bIBAEMBbIH OBICTPHIM
KJIaCTE€PHBIM aHAJIHU30M.
22 Ipouumaiime mexcm, gvlbepume npasuibHble 8apUAHMbL OMEema u [1K-6
3anuwume apaymenmol, 000CHOBbIBAIOWjUE BbIOOP OMBENO8.
1. Haubosee pacnpocTpaHeH cpeiu HEUEPAPXUUECKUX METOJ0B
anroput™ k-cpeHUX, TakKe Ha3bIBAEMbIN OBICTPEIM
KJIaCTEPHBIM aHAJIHU30M.
2. B oTnuume oT HEpapXUUECKUX METOJ0B, KOTOPBIE HE TPEOYIOT
MpeIBAPUTEBHBIX MPEIION0KEHUH OTHOCUTEIBHO YHCIa
KJIACTEPOB, Ul MEeTO/a k-means HEOOXOAMMO UMETh TUIIOTE3Y O
HanboJjiee BEPOATHOM KOJIMYECTBE KIACTEPOB.
3. Anroputm k-cpeaHux ctpourt k KiiacTepoB, pacroioXeHHBIX Ha
BO3MOXHO OOJIBIIMX PACCTOSIHUAX APYT OT Ipyra.
4. Bei0Oop uncna k MoxxeT 6a3upoBaThCs Ha Pe3ysbTaTax
MPeIIIECTBYIOINX HCCIIEN0BAHUI, TEOPETHUECKUX
COOOpaXEHUAX MM HHTYHLIUH.
5. Anroputm k-cpeqHux cTpourt k KI1acTepoB, pacrooKeHHbIX Kak
MOYKHO OJIMKE PYT K APYTY.
23 Ipouumaiime mexcm u ycmanosume coomsemcemeue. K kaswcoou [IK-6
nosuyuu, OGHHOU 8 1e60M cmMobYe, nodbepume cOOMEEMCMBYIOUYIO
NO3UYUIO 8 NPABOM cmoadye.
1. G-means - nomynsApHbIH A. c aBTOMaTHYECKUM BbIOOpPOM
QITOPUTM KJIACTEePU3ALUU YHCJIA KIACTEPOB.
2. K-means - MOMYJISIPHBIN B. HE00XOIMO UMETh THIIOTE3Y
aJITOPUTM KJIACTEPU3aLUU 0 HanboJsee BEPOSATHOM
KOJIMYECTBE KIACTEPOB.
24 Tpouumaiime mexcm u ycmanogume nocieoosamenvhocms. 3anuwume | I1K-6
COOMBEeMCMEYI0WYI0 NOCIe008AMeNbHOCMb OYKE Cle6d HaANpAaeo.
B Texnonoruu Bining npouenypa Classing onpenensier, kak Oynet
HpeJICTaBlIeHa IIEPEMEHHAsl C TOUKU 3PEHHS €€ YHUKAaIbHbIX 3HAYECHHI.
Ipouenypa cocTOUT U3 ABYX ILAroB:
A. dopmuposanue Fine Classing,
B. ¢opmuposanue Coarse Classing.
25 ITpouumaiime mexcm u 3anuwiume pazeepHymulii 000CHOBAHHYI [IK-6

omeem.
«Mogenb» B Python — 310 00BeKT Ki1acca, KOTOPBIi UMEET. . ..




[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCLUILIMHE OOYYArOIIUXCS 3a04YHOI (opMBI
00yueHus, peACcTaBlIeHb! B Tabaume 19.

Ta6uuua 19 — [epeyeHb KOHTPOJIBHBIX padoT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

He npeagycmotpeHo

10.4. MeToauueckue MaTepHabl, omnpeensonue MIPOLIEAYPHI OILICHUBAHMS
WHIMKATOPOB, XapaKTEePU3YIOUIMX JTanbl (OPMUPOBaHHMS KOMIIETCHLMII, COAEp)KaTcs B
JIOKAJIBHBIX HOpMAaTUBHBIX akTax [ YAII, permaMeHTHpYIOIIMX HOPANOK M  IPOLERypy
MPOBEJCHUS TEKYILEro KOHTPOJIsSI YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAMH O0YYaIOIIUXCS
T'YAIL

11.  Meronuueckue yka3zaHus il 00y4aroluXcsi 0 OCBOCHHIO ANCLIUILTHHBI

11.1. Meronuueckue yka3zaHHs [l OOY4aroLIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepuala — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riy0oKoe M SICHOE M3JIOKeHHe yueOHoro marepuana. HaszHaueHune COBPEMEHHOH JEKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJYYUTb BCIO MHMOPMALMIO MO TeME, a B OCBOCHHHU
(yHIaAMEHTAJBHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHX
JOCTYIKEHUH Hay4dHOW MbIciu. B yueGHOM mporecce JIEeKIHMs BBIIOIHAET METOA0JOTHYECKYIO,
OpraHU3alMOHHYI0 ¥ MH()OPMAUUOHHYIO (QyHKIUH. JICKIHs pacKpblBacT MOHITHHHBINA armapar
KOHKPETHOW 00yacTH 3HaHUs, €€ NpoOJEeMbl, JaeT LIENbHOE MPEACTaBICHHE O IMCLUILIHE,
MOKa3bIBACT B3aUMOCBS3b C IPYTUMH JUCIUIIHHAMH.

Ilnanupyembie pe3ysbTaThl IPU OCBOCHUH 00YYaIOIMMUCS JCKIIMOHHOTO MaTepuaJa;

— TIOJYYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIpe/elsIeTCs LeJICBON YCTAHOBKOM K KaXKI10i KOHKPETHOI TeMe;

—  IIOJyY€HHUE ONbITa TBOPYECKOH pabOThl COBMECTHO C MPENOJABATENIEM;

— pasBuTHE MNPO(ECCHOHANBHO-/ICNOBBIX  KAauyecTB, JIIOOBM K  NpeaMery |
CaMOCTOSITEILHOTO TBOPYECKOTO MBILIICHHSI.

—  TOsIBJICHHE HEOOXOANMOTrO HHTEpeca, HEOOXOAUMOTO JUIsl CAMOCTOSITEILHOM paboThI;

— TOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BMTHSI HAyKHM ¥ TEXHUKH U O
MIPOTHO3€ MX Pa3BHUTHS Ha OJDKAMIINE OB,

— Hay4uTbCSl METOAMYECKH 00pabarhiBaTh MaTepuan (BBLIEIATH IJIaBHbIE MBICIH U
MOJIOKEHMS, TNPUXOJAMTh K KOHKPETHBIM  BBIBOAM, MOBTOPATh MX B  Pa3jIMYHBIX
(bopMyIUpOBKaX);

—  IOJyYeHHE TOYHOrO MOHUMAaHUS BCEX HEOOXOJUMBIX TEPMUHOB ¥ MOHSATHH.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA — AEMOHCTpalMeil ciaiiioB U
UCIIOJIb30BAaHUEM  pa3aTOYHOrO MarepHana IpU IPOBEAEHUH KOPOTKUX JAUCKYCCHH 00
0COOCHHOCTSX MPUMEHEHHS OT/EIbHBIX TEMATHK [0 JUCLMILIHHE.

CrpyKTypa IpeaocTaBaeHus JEKIIMOHHOTO MaTepuala:

— BcrynurenbHas yacTb onpeenseT Ha3BaHUe TEMBI, IUIAH U LeJIb JICKLHHU;

— B ocHOBHOW wacTH peann3yercs COJEp)KaHHE TEMbl, BCE IJIABHBIC Y3JIOBbIE BOINPOCHI,
paccMaTpuBalOTCs TNPUEMbl M TEXHOJIOTHMM TEKYIIEH TeMbl C HPUMEHEHHEM CPEACTB
Bu3yanu3auuu. Kaxaplii BONPOC 3aKaHYMBACTCS KPAaTKUMU  BBIBOAAMH, JIOTMYECKU
MOJIBOUSIIIMMH CTY/ICHTOB K CJISIYIOLIEMY BOIIPOCY JICKIIHH;

— 3akounTesbHas 4acTh 0000IIaeT B KpPaTKuX (OPMYIHPOBKAX OCHOBHBIC H/CH JICKIHH,
JIOTMUYECKH 3aBepLIasi e¢ KaK [[eJIOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauueckue yka3aHus st OOYYalOIIMXCS IO BBIOJHEHHIO JIADOpATOPHBIX
pabot

B xone BbIMONHEHMS 1a0OpaTOpHBIX pabOT oOydaromuiics [ODKEH YIIIyOuTh W
3aKpeNuTh 3HAHMS, NPAKTHUECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOU
IKCIIEPUMEHTa B COOTBETCTBUH C KBaJIM(HUKAIMOHHONW XapaKTEPUCTUKOH oOydaromerocs.
BeimonHenne 1ab0paToOpHBIX pabOT COCTOMT M3 3KCICPHMEHTAIbHO-IIPAKTHYECKOM, pacyeTHO-
AHAIUTHYECKOH YacTeil U KOHTPOIbHBIX MEPOIPUSATHI.

BeimosHeHne 1a00paTOpHBIX PabOT 0Oy4aromMMCs SBISIETCS HEOTHEMIIEMOW YacThIO
N3YYeHHS] IUCLUIUIMHBI, ONpeNeseMod y4eOHbIM IUIAHOM, W OTHOCHTCS K CpEJCTBaM,
00eCeYnBAIOIINM PELICHUE CIIETYIOIIMX OCHOBHBIX 3a]a4 00y4aloIerocs:

— mnpuoOpeTeHHe HABBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHHA U OOBEKTOB,
N3y4aeMbIX B PaMKax JAHHOMW JMCLMIUINHBIL;

— 3aKpeIUIeHHWE, Pa3BUTHE W JCTAIHM3AIM TCOPCTUYECKHX 3HAHWH, MOJTYYEHHBIX Ha
JICKIHSX;

— TOJy4YeHHE HOBOW MH(OPMAIMH 110 U3y4aeMON TUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIFHON  paboThl € J1a0OpaTOpHBIM
obopyznoBaHueM 1 IpuOOpaMu.

3aganue ¥ TpeOGOBaHNUS K IPOBENECHHIO J1a00paTOpPHbIX paboT
3aganne Ha 1abOpaTOpHYIO pabOTy BBIKIAABIBACTCS B JIMYHBIM KaOWHET CTYHEHTA.

OO0s13aTeIbHBIME ~ MEPONPUATHAMH  SIBIAIOTCA:  yCTAHOBKA ~ YKAa3aHHOTO — IPOTPaMMHOTO
obecredeHus1, 3HAaKOMCTBO CO CIIPaBOYHbIMU MaTepuanaMu. JlJabopaTopHas paboTa BBIIOJIHAETCS
Ha KOMITBIOTEPAX B ayAUTOPUAX KadeIphl WK Ha IMYHBIX HOYTOYKaXx.

CrpykTypa u opMa oT4eTa 0 J1abopaTopHOit paboTe

Otuer 0 BBIIONHEHUH Ja00paTOPHON pabOThl TOKEH BKIIIOYATH CICAYIOIUE MO3UIIHH:
[IOCTAHOBKY 3aJauH, OMNHMCAHWE HCCIECIYyeMOi MNpEeJAMETHOW OOJAaCTH, IMOLIArOBOE OIHMCaHUE
TEXHOJIOTUH BBIMOJHEHUS ¢ HEOOXOIMMBIMH KOMMEHTapHMH K pa3pabOTaHHOMY CLEHApHUIO
00pabOTKK AaHHBIX, PE3yJIbTAThl U BHIBOIBI.

TpeboBanus K oGopMIICHHIO OTYETa O J1a00pPaTOpHOit paboTe

Wsnoxenue Tekcta W odopmieHre paboThl CIEAYeT BBINONHATH B COOTBETCTBHH C
TpeboBaHUAMH, TpecTaBieHHbIME Ha caiite 'Y AIT https://guap.ru/regdocs/docs/uch

11.3. Meroauueckue yka3aHus JUisi 00y4aroLIMXCs 10 MPOXOXKICHUIO CaMOCTOSTEIIbHOM
paboThl

B xone BBIMONHEHUS] CAMOCTOSITEIBHOW PaOOThI, 0OYUYarOLIMIACS BBIIONHIET PaboTy Mo
3aJlaHUI0 M TIPU METOJMYECKOM PYKOBOACTBE IpErojaBaTess, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusi.

B nporecce BbIMOMHEHHS CaMOCTOSTEIbHOW paboThl y oOydarorierocs (opMupyeTcs
Lesecoo0pa3Hoe IIaHUPOBaHUE Pab0Yero BpEeMEHH, KOTOPOE MO3BOJISET eMy Pa3BUBATh yMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3allMU MPUOOPETAEMBIX 3HAHHUH, 00ECIICYMBACT BBICOKMUIA
YPOBEHb YCHEBAEMOCTH B IepHOJ OOY4eHHUsS, MOMOraeT IOJYyYUTb HABBIKM IOBBIICHUS
po(hecCHOHAIBHOTO YPOBHSI.

MeToAMueCKUMH  MaTepuajdaMM,  HANpaBiAIOIMMH  CaMOCTOSTENIbHYIO — padoty
00y4aroMXCsl, IBIAIOTCS y4eOHO-METOIMYECKHE MaTepHaIlb 110 AUCLUILUINHE.

11.4. Meroguueckue yKa3aHus JAjisi OOY4YarOIIUXCS MO0 MPOXOXKICHUIO TEKYIEro
KOHTPOJISL YCTIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH HpEIXyCMaTpUBAcT KOHTPOJb KadecTBa 3HAHHN
00y4aroMXCsl, OCYIIECTBISIEMOI0 B TEUEHHE CEMECTPA C LIeNbI0 OLICHUBAHUS XOAa OCBOCHUS
JUCIUTIIMHBL.



VY4UTHIBAIOTCS TOCEIICHUs JICKLHi, JJaOOpaTOpHBIX PaboT. OTYEThI U MPAKTHYECKHE
Pe3yJIbTaThl BHIIOJIHEHNUS BCEX JIAOOPATOPHBIX pabOT JOKHEI OBITH 3aIUIICHBI.

11.5. Meronuueckue yka3aHusi Ajsi 00y4YaroluXxcsi M0 MPOXO0XKICHUIO MPOMEXKYTOYHOM
aTTEeCTaIlHH.

[Ipomexyrounas  arrectanusi  OOydYalOI[MXCS ~ INPEAYCMaTpPHBAaeT  OLICHHBAHHE
MPOMEXKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJIbTaTOB 00y4eHHs mo aucuuruinHe. OHa BKIIOYAET B
celst:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWH, MONYyYCHHBIX OOydYaloIuMcs B mpolecce
M3y4YCHUs BCEH NUCHIUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSITEIIBHON paboThl, CIocoOHOCTH
OPUMEHSTh WX JJIsl PELICHHs MPaKTHYECKUX 3ajady. DK3aMEH, KaK IMPaBWIIO, MPOBOIUTCS B
MEPUOJ DK3aMEHAI[MOHHONW CEeCCHMM M 3aBEpLIAeTCs aTTEeCTAlMOHHOW OICHKOH «OTJIMYHO,
«XOPOIIOY», KyIOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHO.

JIuct BHeceHHs U3MEHEHUH B pab0dyto MPOrpaMMy AUCHHUILINHEL
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