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1.  OBIIME CBEJIEHUS

Vuebnas oucyunnuna «Xpanunuwa Oannvixy U3y4aeTcs B ICBSITOM CEMeCTpe.
Kypcosas paboma — ue npeaycmotpeH(a)

1.1. ®opma npoMeKyTOYHOU aTTECTALUU:

IK3AMEH.

1.2.  Mecto yuebHou oucyuniunst B ctpykrype OIIOII

Yuebnas ()MCI/;I/H’UZMHLZ XpaHI/IJ'H/IHIa JaHHBIX OmMHoOcUumcs K uyacmu,

yuacmHukamu 06pa306am€]lbl-lblx OMHOUICHUU.

OcHOBOM  JUIA

OCBOCHHA ducuunﬂuﬂbl

MIPEIIECTBYIOMUM JUCIUILTHHAM U MPAKTHKAM
- baser 0annvix u npoepammuposanue;,
— Ilpoexmuposanue 6a3 0anmbiXx.

SIBJISAIOTCS

g opmupyemoti

pe3yiabTaThl  OOydYeHHUsS 1O

PesynbTaThl OCBOCHHS yuebOHOU Oucyuniuxbl B JalbHEHIIEM OYyAyT MCIOJIb30BaHBI IIPU

BBITIOJIHEHUH BBITYCKHOW KBAIU(PUKAITMOHHON pabOTHI.

2. HEJIN U IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110

JTUCHUIJIMHE

Henstmu u3ydeHus oucyuniuHvl XpaHunuuja OaHHbIX SIBISIFOTCSL:
- usyyeHue NPUHYUNOB U MeMO008 XPAHEHUs U Op2aHu3ayuu OAHHBIX OJd
aghhexmuernozo docmyna K ungopmayuu,
- u3yueHue Memooo8 npoeKmupOBanUsl XpaHuIuw O pa3iuuHbIX MUNO8 OAHHbBIX,
- uzyueHue Memooo8 ONMUMU3AYUY NPOU3BOOUMENLHOCIU U OOCIYNHOCb XPAHUIULY
O0auHbIX 0151 0Oecneuenus I3PdekmusHoll pabomvl OU3HEC-NPOYECCO8,;
- (dhopmupoBaHue y oOydaronuxcsi KOMIIETEHIUH, YCTaHOBJICHHBIX 00pa30oBaTesIbHOM
nporpammoit B cootBeTcTBUM ¢ @I'OC BO 1o naHHOM TUCHUIUIMHE.
PesynbraroM oOydeHHsI 1O yuebHOU OucyuniuHe SIBISETCS OBJIAJIEHUE OOyJarOIIMMUCS

3HaHUSAMH, YMCHHIMHM, HABBIKAMH MW OIIBITOM JOCATCIBHOCTH, XapaKTCPpU3YIOIIUMHKU IIPOLECC

(bopMupoBaHUsT KOMITCTCHIUH() ¥ 0OCCIICUNBAIOIINME JOCTIKCHHUE IIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUS YUYEOHOU OUCYUNTIUHBI.

2.1. ®opmupyemble KOMIETEHIIUN, HHAUKATOPHI JOCTHXKEHUSI KOMITETEHITUH,
COOTHECEHHBIE C TUTAHUPYEMBIMU Pe3yJIbTaTaMU O0YUCHHUSI TI0 OUCYUNTUHE:

Kox 1 HauMeHOBaHHe
KOMIIeTeHIMH

Koa 1 HauMeHOBaHHe
HHAUKATOpa

JOCTHXKCHUA KOMIIECTCHIIMH

Il1anupyembie pe3yabTaThl 00yYeHUsA
10 oucyuniuHe

1IK-2. Cnocoben
Peanu3osvieams npoeKnbvl
yughposoii
mparncgpopmayuu
npeonpusamuii 8
CAMOCMOAENLHO
8bIOPAHHOU NPEOMEMHOT
obnacmu, 6 mom uuciue
paspabamuiéams HOGvle
uHpopmayuoHHvle u
yughposwvie npodykmoi

W-TIK-2.1 Onpenenenne
NPUHAIICKHOCTH 3a/1a49H
npodeccuoHanbHOM
NeSITETBHOCTH 33 JAHHOMY
KJIacCy U MpeAMETHOM
obnactu

— Omnpenensier OCHOBHbIE TPUHIHITBI
OpraHM3aIMN XPAaHHUIIMIL JAHHBIX

—  ®dopmupyeT MOAENH JaHHBIX VIS
crien(UIHBIX TOTPEOHOCTEN TTPEIMETHON
obnactu

— Ilpeanaraer MeToaBl ONITUMH3ALINT
CTPYKTYPBI XPaHUJIMIL] JAHHBIX

— OuenuBaer 3QPEeKTUBHOCTD
WCIIOJIb30BAHUS PA3IMYHBIX THIIOB
XPaHWIUII JAaHHBIX




Kox 1 HauMeHoOBaHHe
KOMIIeTeHIIUH

Kox 1 HauMeHOBaHHe
HHANKATOpPA
JOCTHKEHUA KOMIIEeTeHIINH

I[Inanupyemple pe3yabTaThl 00yUeHH S
0 JuCUUNIUHE

nymem npumenenus
CYUWecmsyoumux
UHDOPMAYUOHHBIX U
yupposwvix mexnono2ui, a
maxaice ux adanmayuu
100 3a0aHHbIE YCA0BUS,
mpebosarus u
02panueHus

N-TIK-2.2 Beibop
OTNITHMAJILHOTO Habopa
WHCTPYMEHTAJIBHBIX CPECTB
u UT-meronos pemeHus
npodeccroHabHOM 3a/1a49M B
pamKax nmpeaMeTHol obnacTu

— Omnpenensier TpeOOBaHUS K
(GYHKIMOHATBHOCTH U
MPOU3BOAUTENLHOCTH XPAHUIUINA TaHHBIX
— ®@opmupyer kputepun Beioopa UT-
METO/IOB © MHCTPYMEHTOB ISl
OpraHu3aliy XPaHWINIIA JaHHBIX

— OueHnBaeT BO3MOXXHOCTH Pa3IMIHBIX
WHCTPYMEHTAIBHBIX CPEACTB OpraHU3aIuu
XPaHUJIUIIL TAHHBIX 10 3P PEKTUBHOCTH H
CTOMMOCTH

— Tlporro3upyer BO3MOXKHBIE TIPOOIIEMBI
Y PUCKH IIPU UCTIONB30BaHUH
OIpeIeNICHHBIX METOJIOB OPTaHU3aAINN
XPpaHWIHUII IAHHBIX

WJI-T11K-2.3 AnmanTanus
COBPEMEHHBIX METOJIOB H
QITOPUTMOB TI0]] KOHKPETHBIC
3a/1a4u BHIOpAHHOU
MpeaMETHOM 001acTh

— Ormpenenser cnenuduuecKkue
TpeOOBaHMS IMOCTABJICHHOH 3a7a4uu B
BBIOPAaHHOM TPEAMETHON 00J1aCTH,
TpeOyroIue aganTaiy ajJropuTMOB
OpraHu3anu XpaHuJInil JaHHBIX

— Ilpemiaraer coBpeMeHHbIE METOIbI U
ANTOPUTMBI XPaHEHHS JAHHBIX,
COOTBETCTBYIOIIIME TOCTABICHHBIM
3aJ1auam

— OuenuBaer 3¢ HEKTUBHOCTD U
MPUMEHUMOCTh Pa3IMYHBIX METOI0B
XpaHEeHUs JAHHBIX JIJISl KOHKPETHOH 3a1a4n
— CaMOCTOATEIBHO ONpeIeIsIeT
HanboJee MOAXO/SIIIHE TEXHOIOTHA
XpaHEeHUs JaHHBIX

W-TIK-2.4 Ucnionp30Banue
NT-uHCTpYMEHTOB 151
peuieHus 3a1a4u B
BBIOpPAHHOMW MTPEAMETHOM
obnactu

— Omnpenenser 1eib UCTOJIb30BAHMS
NT-uHCTpYMEHTOB ISl pelIeHUs 3a]1a4
OpraHu3alui XPAHUIUIL OOJBIINX
JTAHHBIX

— OueHuBaeT BO3MOXHOCTH U
GbyHKIMOHAIBHOCTD JOCTynmHbIX UT-
MHCTPYMEHTOB JIJIsl PEIICHUS
KOHKpPETHBIX 3a/]a4

— @opmupyeT IIaH IeUCTBUI 110
IIPUMEHEHHIO KOHKpeTHBIX UT-
WHCTPYMEHTOB B paMKax BBIOpaHHOM
npeIMeTHOM obmacTu

— Ilpumenser criennanu3npoBaHHbIE
IIPOTPAMMHBIE CPEACTBA IS
OINTUMU3ALIMU IIPOLIECCA XPAHEHUS
JTAHHBIX

3. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIUHBI

OOmast TpyA0EMKOCTh y4eOHOW JUCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

no 3a04HOU hopme 0Oyuenus — 6

3.e. 192 gac.
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3.1. Crpykrypa yueOHON AUCIUIUIMHBI ISl 00yYaIOIIUXCS 110 BUAAM 3aHATHH
(3aounas popma obyuenus)

CTpykTypa H 00beM JUCHUIIIHHBI

KontakTHas aynuropHasi pa6ora,

CamocTosiTenbHasi padoTa

E yac 00y4aloIerocs, 4ac
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3.2. Crpykrypa yueOHOW AUCIUIUIMHBL/MOIYJIS AJIsl O0y4YaroIIuXcsl O pasziesiaM U TeMaM JTUCHUIUIMHBL: (3a04Hast opMa 00yUdeHuUsl)
ILnanupyemsble Buanbl yue0Holi padoThbl
(XOHTpOJIMpPYeMBIe) KonrakTHas padora
Pe3yJIbTATHI = Buae1 u ¢opMBI KOHTPOJILHBIX
OCBOEHHS: © N 2 = o % MepONpHUsITHH, 06ecneqlinamume (1)
KOJI(l)l)u HaumenoBanue pasjeios, TeMm; % g g 2 3 S g : 5 COBOKYITHOCTH TEKYIIHH KOHTPOJIb
dhopmupyemoii(bix) (hopma(bl) MPOMEXKYTOUHOH aTTECTALUN g g r |& § o £ = § yCIeBaeMOCTH;
KoMmneTeHunu(if) n = E g §3%§S E S 0 (hOpMBI IPOMEKYTOUHOTO KOHTPOJISt
MHIHKATOPOB = 28 IS5 3 § = R yCIeBaeMocTH
fra— 2 | £§ SE8§ 28 | S8
KOMIIETCHIIMHU
0eBs1mblil CEMECTP
TIK-2: Paznen |. Beeoenue ¢ mexnonozuu xpanuiuuwy 0aHHbIX 4 8 80
HJI-TTK-2.1 Tema 1.1 2 14 DopMBI TEKYIIETO KOHTPOIIS
HJ[-TIK-2.2 Teopemuueckue 0CHOBbI CO30AHUSL XPAHUTUU OAHHBIX o pazzgeny I
HJI-TIK-2.3 Tema 1.2 2 14 | 1. yemuwii onpoc,
HJI-TIK-2.4 0630p xpanunuwy dannsix. Opeanuzayus Xpanuiuuy OAHHbIX 2. nuUCbMeHHbll omuem ¢ pe3yibmamamu
Tema 1.3 14 BbINOJIHCHHbIX ﬂa6opamopﬂb1x pa60m
Xonoonoe u eopsiuee xpanunuua
Tema 1.4 14
Ozepa dannvix (Data Lakes)
JlaGoparopnas padora Ne 1.1 8 12
Ananuz mpebosanuii K XpaHuruuam OaHHbIX 8 3A8UCUMOCU OM
KOHKpemHbIX 3a0ay U OusHec-nompeOHOCHell.
YcTHBIi ompoc 12
Buipl XpaHWIUIIL JaHHBIX
1IK-2: Pazaen Il. UHCcTpyMeHTHI VISl pa0OTHI C XPaHWJIMIIIAMHA 4 8 80
HJ-T1IK-2.1 TAHHBIX
H[-IIK-2.2 Tema 2.1 2 10 DopMBI TEKYIIETO KOHTPOJIS
H-TIK-2.3 Ilpoepammuoe obecneyenue 05t pabomul ¢ 03epamu OAHHLIX. no pazzeny Il
HJ-TIK-2.4 Tema 2.2 1 10 | 1. nucemennviii omuem c pesyromamamu
Paboma ¢ xpanunuwamu oannux. 8bINOJIHEHHBIX 1ADOPAMOPHLIX pabom
Tema 2.3 1 10
Memoodwvl coz30anusi Xxpanuauw J0KAILHO U 8 0OaaKe
Jlaboparopnas pabora Ne 2.1 4 25
Co3oanue Kyba dannvix
Jlaboparopnas pabora Ne 2.2 4 25




ILnanupyemsble Buanbl yue0Holi padoThl
(XOHTpOJIMpPYeMBIe) KonrakTHas padora
pe3yIbTaThI = Buaer n (l)(ijI)I KOHTPOJIbHBIX
OCBOEHMSL: o o ¥ - 3 % MepPONpPHUATHIA, 00eCTeINBAIOLIHE 10
Ko/ (bI) HanmMeHoBaHHE Pa3/1eJioB, TEM; o =z ¢ |8 3 gl £ : 5 COBOKYMHOCTH TEKYIIH KOHTPOJIb
(hopmupyemoii(bix) (dhopma(bI) IPOMEKYTOUHON ATTECTANHA g § & § B § & 5 § yCIeBaAeMOCTH;
KoMneTeHuuu(if) n =) = E $3%8 =L 0 (hOpMBI IPOMEKYTOUHOTO KOHTPOJISt
MHIHKATOPOB 2 =5 S§55§ 22 | g5 ycneBaeMocTH
JAOCTHKEHUSI 2 é- z Q ST 3 é- = g =
KOMIIETeHI Ui i RE & = =
Paboma ¢ kybamu dannwix
Ox3amen 8 DK3AMEH NO Ouemam
HUTOI'O 3a uemeepmetii cemectp 8 16 160
HUTOTI'O 3a Bech nmepuon 8 16 160




3.3.  Kparkoe conepxxanue yuebHot OUCyuniuHbl
Ne i Haumenosane paszena u Conep:xanue pa3nena (TeMbl)
TEMbI JUCHUIIVINHBI

Pazpnen | Beseoenue

Tema 1.1 0630p xpanunruwy OAHHBIX Beeoenue 6 ananusz oannvix: 00vsCHeHUe CYWHOCMU AHATUZA
OaHHbIX, €20 yeau u 3a0adil.
Tunvl Oaunwix: 0030p PATULHBIX U008 OAHHBIX, MAKUX KAK
Kame2opuaibHule, KOIU4eCmeeHubvle, 6pemMeHHble psaobl,
MmeKcmoguvle U m. 0.

Tema 1.2 Kauecmeo oannvix. THonsmue xauecmea OanHvIX, haxmopwl, eausIOUjUe Ha
Cmpyxmypa u 06vem KAYecmeo OaHHbBIX, U MEMOObl OYEHKU Ka4ecmea OaHHbIX.
oanHbvIx. dmansl U Cmpykmypa OaHHbIX: PA3TUYHBIX CIMPYKINYD OAHHbIX
PA3HOBUOHOCIU AHANU3A (mabauysl, 6a3vl OAHHBIX, Gaii), UX OpPeaHU3AYUSL U XPAHEHUE.
OAHHbIX Obvem 0anHbix: onucanue NOHAMuUSA 06vema OaHHbIX, UX

pazmepul, eOUHUYbL UIMEPEHUs, 4 MAKICe Memoovl pabombl ¢
OonbLUUMU 0ObEMAMU OAHHBIX

Pazpen |1 OcHo6bl ananuza OAHHbIX

Tema 2.1 Cobop oanHuvlx. Coop u xpanenue OaHHbIX: MeMOObL COOPA OAHHDIX, BKIIOUAS
OHAQUH U O GaliH UCMOYHUKY, 4 MAKHCEe CROCOObL UX
Xpanenus

Tema 2.2 IIpedobpabomra Oannbix IIpeno6paboTka JaHHBIX: MPOIECC OYNUCTKH U MPEOOPa30BaAHUS
JAHHBIX [IEPEJ] aHAJTU30M, BKIII0Yasi yCTPaHSHHUE IPOITYCKOB,
BBIOPOCOB, HOPMAITA3AITHIO

Tema 2.3 Ananu3z Oanuwix 00630p pa3sIUYHBIX METOMOB aHAIN3a JaHHBIX (CTATHCTHYECKHE
METO/IbI, MAIIMHHOE 00YYeHHE, UCCIICIOBAaHNE TAHHBIX H JIP.)
WuctpymenTs! st anaamusa ganasix (Python, R, SQL)
WuTepnperaius pe3ynbTaToB: MPOIece aHaN3a 1
WHTEpPIIPETAIMH TIOTYYCHHBIX JaHHBIX, BBISBICHUE
3aKOHOMEPHOCTEH, TPEHIOB U BBIBOJIBI HA OCHOBE
MPOBEJICHHOTO aHAITN3A.
OO6macTu MpUMEHEHUs aHajIn3a JaHHBIX (MapKETHHT,
(bUHAHCHI, MEIUIIMHA, HAYKA)

Paznen |1l | Busyaruzayus dannovix

Tema 3.1 HUngoepaguxa. Hasnauenue ungpoepaguxu, npunyunsvt nocmpoenus

unghoepagpuxu

Tema 3.2 Buszyanuzayus dannvix Mero/bl BU3yanu3aliy JaHHbBIX, BUJIbI JHATPAMMEI,

Ha3HAYCHHE PA3IMYHBIX BUJIOB THATPAMM
WHCTpYMEHTBI 11 BU3yaJIM3alui JAHHBIX
3.4.  OpraHuzaiiysi CaMoCTOSITEIbHONU paboThl 00yHArOIINXCS

CamocrosTensHas pa60Ta CTYACHTA — o0s3aTenpHas 4acThb O6paSOBaTCHBHOFO Iponecca,

HampaBJCHHAs  Ha
caMo00pa3oBaHHI0, Ha

pa3BUTUC

npodeccuoHaTbHON Kapbephl.
CamocrosrenbHas paboTa 00ydaroIMXcsl M0 JUCLUIIIMHE OpraHu30BaHa Kak COBOKYIMHOCTh

TOTOBHOCTH K
IMPOCKTUPOBAHUC

npodeccuoHalbHOMY U
JabHEHIIEro  00pa3oBaTeIbHOTO

JMYHOCTHOMY
Mapuipyra u

ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH M paboT, 00eCHneunBaIOUINX YCIEIIHOE OCBOCHHE
JMCLUTUIAHBL

AynutopHasi caMmocTosTeNbHas paboTa oOydaroIuxcs MO JUCLUUIUIMHE BBINOJIHAETCS Ha
y4eOHBIX 3aHATUSAX TMOJI PYKOBOJCTBOM TMpENoAaBaTesis M IO €ro 3aJaHuio. AyIUTOpHas
caMOCTOsTeNIbHAsE paboTa 00yJaroIUXCsl BXOJUT B OOIIMN 00BbeM BpeMEHH, OTBEICHHOTO y4eOHBIM
IUTAHOM Ha ayIMTOPHYIO pabOTy, U periaMeHTUPyeTCs pPacCIUCaHueM y4eOHBIX 3aHATHH.

BHaeaynuropHas camocTosTeNnbHas paboTa 00ydarouxcs — IaHupyeMasi yaeOHasi, HayqyHo-
UCCIIeIOBATeNIbCKAs, TMpakTHyeckass padoTa O0OydaloOIIMXCs, BBIMOJHSAEMas BO BHEAYAUTOPHOE



BpeMsi 10 3aJaHUI0 W TP METOAMYECKOM pYKOBOJCTBE MpenojaBaTels, HO 0e3 ero
HETOCPEICTBEHHOT'O YYacTHsl, paClIUCAHUEeM y4eOHBIX 3aHATUN HE PeriIaMeHTHUPYETCS.

BueaynuropHas camocTosATeNnbHas paboTa 00yJaromuxcs BKIIOYAET B ceOsi:

- Nn0020MOBKY K JNeKYUAM, NPAKMUYECKUM U 1AOOPAMOPHbIM 3AHAMUAM, 3AYemam,
IK3AMEHaAM,

- usyuenue yueOHvIX nocooull;

- uzyueHue pazoenos/mem, He BbIHOCUMBIX HA JeKYuu U NpaKmuyecKue 3aHsamus
CamocmoamenvHo;

- HAnUCanue memamuieckux 0oK1a0o0s, peghepamos u 3cce Ha NpodIeMHbLE MEMbl,

- UzyueHue meopemuyeckoz0 U NpaKmuiecKko2o Mamepuaid no peKomMeHOO8aHHbIM
UCMOYHUKAM;

- N0020MOBKA K 8bINOHEHUIO TAOOPAMOPHBIX pAOOM U OMYEno8 NO HUM,

- N0020MOBKA K NPOMENCYMOYHOU AMmeCcmayuil 8 meyeHue cemecmpa.

CamoctosarenbHas paboTa oOydaromMXcsi € ydacTheM IpernojaBarens B (opme HHOU
KOHTaKTHON pa0oThl MpeaycMaTpuBaeT TpPYIIOBYIO W (MJIM) HWHAMBUAYaJIbHYIO paboTy c
00yJarOIMMUCS U BKITFOYAET B CeOsI:

Hanpumep:

- npogedenue UHOUGUOVATbHBLIX U 2PYNNOBbIX  KOHCYIbMAYUuil Hno  OMOenbHbIM
memam/pazoenam OUCYUNIUHbL;

- npogeoenue KOHCYIbmayuti nepeo K3amMeHOM.

[Tepeuenp pasnenoB/Tem/, MOJHOCTHIO WM YAaCTHYHO OTHECEHHBIX HA CaMOCTOSTENLHOE
M3YYEHHUE C TIOCTIEAYIOIINM KOHTPOJIEM:

Buael u ¢popmel
HanmenoBanue pa3ziena bl 1 op 3
KOHTPOJIBHBIX =
/TeMbl N Q
MeponpHsITHii S
OUCUUNIUHB/MOOY NS, . =
Ne mnn 3amaHus 118 CaMOCTOSATEILHON PadoThI (YYMTBIBAIOTCS =
BBLIHOCHMbIE Ha 2
NpH NpoBeieHHn | £
CaMOCTOsITeJbHOE X
TeKYILIero 22
H3y4YeHue il
KOHTPOJ151)
Paznen | Beeoenue
Tema 1.2 Ilposepra xawecmea Iloozomosxa k rabopamopnoii pabome | 3awuma 22
OaHHBIX 1abopamopHot
pabomwl
Paznen Il OcHOBBI aHATN3a JAHHBIX
Tema 2.1 Memoowi coopa dannwix | [loocomoska k nabopamopnou pabome | 3awuma 30
Tema 2.2 Tpunyunwvi 1abopamopHoti
npedobpabomxu pabomwl
OAaHHDBIX.
Tema 2.3 Hncmpymenmor ananuza
OQHHBIX
Pazgen |11 | Busyanusauus JaHHBIX
Tema 3.2 Hnempymenmut THloozomoska k nabopamopnou pabome | 3awuma 32
BU3VATU3AYUYU OAHHBIX 1abopamopHou
pabomwl
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3.5. IIpumeHeHuUe >IEKTPOHHOTO 00YUYEHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipn peanuzanuu mnporpaMMbl y4yeOHOW JUCHMIUIMHBI 3JIEKTPOHHOE OOydYeHHE H
JMCTaHLIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTMH HE IPUMEHSIOTCSL.



4.

9

KOMIIETEHIIUM, CACTEMA 1 IIIKAJIA OIEHUBAHUSA

PE3YJIbTATBI OBYUEHMUSA 11O JUCHUILIHHE, KPUTEPUU OLNEHKHA YPOBHSA COOPMUPOBAHHOCTH

4.1. CooTHeceHHE IUIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEHHUS ¢ YPOBHIMH C(POPMHUPOBAHHOCTH KOMIIETEHIUU(H).
Yposnu Hrorosoe Onenka B TlokasaTenan ypoBHs c()OpPMHPOBAHHOCTH
c(hopMIPOBAHHOCTH KOJINYEeCTBO NS THOAJIIHHOI = = =
o YHHBEPCAJIbHO (-bIX) o0menpodgeccuoHaIbLHOM(-bIX) Nnpo¢ ecCHOHATBHOH(-bIX)
KoMIeTeHuum(-if) 0aJ10B cucTeme N . N
. KoOMIeTeHuuu(-i) KOMIIeTEeHITU I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJabTaTam TIK-2
cucreme TeKyleH u HJI-TTK-2.1
1O pe3yJabTaTam MPOMEKYTOTHOM HJT- HK—2.2
TeKyei u aTTecTanun WJI-TIK-2.3
NMPOMeKYTOYHOM HI-TIK-2.4
aTTecTanun
BBICOKUH 85 —100 OTJIMYHO Obyuarowutica:

— ucuepnwvigaiowe U 102U4HECKU
CMpOoNHO usnazaem yueouvlil
Mamepuarn, ymeem cesa3vl8ams
Meopuro ¢ NPaKmuKotl,
CHpasisiemcs ¢ peueHuem 3a0ay
npogheccuonanvrol
HAanpasieHHoCcmu 8blCOK020 YPOGHS.
CIOJICHOCU, NPABUTLHO
060CHO8bIBACTN NPUHAMbIE
peuieHusl;

— c80000HO OpUEHIMUPYEMC S 8
YUeOHOU U NPOpecCUoHaIbHOL
aumepamype;

— daem pazeepHymule,
ucuepnwigaiowjue,
npogheccuonanvHo epamommule
omeemvl Ha BONPOCHI, 8 MOM
yucie, 0ONOIHUMENbHblE, NO
svibopy I10 ons ananuza u
BU3YATUAYUU OAHHBIX
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MNOBBIIICHHBIN

65— 84

XOpOILIO

Obyuarowuiica:

—  docmamouHo nodpoobHo,
2PAMOMHO U HO CYUWeCcmay
usnazaem uzyueHHulll Mamepuar,
npUOOUm U packpuvleaem 6
me3ucHou gpopme ocHoOBHbIE
NOHAMUSL

— onpedensem mun 8U3yaIU3ayuu
NPeONIONCEHHBIX OAHHDBIX,

— Jdonyckaem eOuUHUYHblE
HezpyOvle ouuoKY,

— omeem ompadicaem 3HaAHUE
meopemuieckozo u
APAKMUYECK020 MAmepuaid, He
00NYCKas CyujecmeeHHbIX
HemouHocmel

0a30BLIi

41 -64

YIIOBJIETBOPUTEIHHO

Obyuarowuiics:

— ucnwvimviéaem cepbézuvle
3aMpPYOHEeHUs 8 NPUMEHEHUU
meopemuiecKux noI0NCeHUl npu
peuteruy nPaKmuyecKux 3a0ay
npogeccuoranrbHol
HANpAgIeHHOCMU CIAHOAPTHO20
VPOBHSL CIONHCHOCU, He 81adeem
HeobX00UMbIMU OJISL DIMO20
HABbIKaAMU U Npuémamis;

—  OdemoHcmpupyem
(paemenmapuvie 3HAHUS OCHOBHOIL
YUeOHOU TUmepamypul no
oucyuniune,

— omeem ompaxcaem 3HAHUs HA
06a3080M YypOGHE MeopemuiecKo2o
U NPAKMUYECKO20 MAMEPUANA 8
obveme, Heobxo00uMom O
danvuetiwell yueowvl u
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npedcmosueti pabomul no
npogunto 0oyuenus

HU3KHUH 0-40 HEYIOBJIETBOpUTENBHO | Obyuarowuiics:

OeMoHCmpupyem QpazmeHmapHvle 3HAHUA MeOPEeMULecKo20 U NPAKMUYeCcKo20 Mamepuail, OONyCcKaem
2pybvle OuWUOKU NPU €20 UNOHCEHUU HA 3AHAMUAX U 8 X0O0€ NPOMENHCYMOUHOU AMMeCmayui;

—  ucnvlimviéaem cepbEsHble 3ampyOHeHUs 8 NPUMEHEHUU MEeOPEMULECKUX NOJIONCEHUL NPU peueHUU
APAKMUYECKUX 3a0ay npophecCUOHaAIbHOU HANPABIEHHOCMU CIAHOAPMHO20 YPOBHS CLIOHCHOCU, HE
enadeem HeoOX0OUMbIMU Ol IMO20 HABLIKAMU U NPUEMAMU,

—  8bINOJHAEM 3A0AHUSA MOALKO NO 00pA3YY U NOO PYKOBOOCHEOM NPenooasamens;

—  omeem ompadcaem OMCYMCmeue 3HaHUll Ha 6a3060M YPOBHE MEOPEMUYecKo20 U NPAKMUYECK020
mMamepuana 8 ooveme, Heoox0OUMOM 015 danvHeluell yueowl.

5. OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXYTOYHOM
ATTECTALIHUH, BKIIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOIIUXCSH

[Ipu npoBegeHUH KOHTPOJISI CaMOCTOSTENILHON PaboThl 0Oydaroluxcs, TEKYIIEro KOHTPOJSI U MPOMEXKYTOYHOM aTTecTaluy Mo yuyeOHOU
TUCUMIUIMHE AHaiau3 M BHU3yaJu3allusl JaHHBIX IMPOBEPSETCS YPOBEHb CHOPMHPOBAHHOCTH Yy OOYYAIOMIMXCS KOMIETEHIMH W 3alUIaHUPOBAHHBIX
pe3ynbTaToB O0y4YEeHUs 110 JUCLUILINHE, YKa3aHHBIX B pa3ziesie 2 HaCTOsIIEH IporpaMMBbl.

5.1. ®opMbl TEKyIIEro KOHTPOJISl yCIIEeBAEMOCTH, IPUMEPHI TUITOBBIX 3a/IaHUM!

. dopmupyemast
Ne i ®opMBI TEKYLEr0 KOHTPOJIA IIpumepsI THIIOBBIX 3aaHUH KOMITeTe IS
Jlabopamopnas paboma Nel 1. U3yuume oamacem: npogedume NPosepKy HA HALUYUE 8bLOPOCO8, NPONYCKOS, 1IK-2:
Ilpedobpabomxka danHbix oybauxamos. Hcnonv3syiime Loginom 0eckmonHyio epcuro. HI-IIK-2.1
2. 3anonnume nponycku, yoaaume 0yOiuKamol HI-IIK-2.2
3. Ilpeobpazoseams danHvle 8 YOOOHBIN 05 aHAIU3A opmam HJ-IIK-2.3
4. IIposecmu cmamucmu4eckuii aHanu3 OAHHbIX 05 BbIAGNIEHUS OCHOBHBIX HI-IIK-2.4
meHOeHYUll U 3aKOHOMEPHOCMEl Ha PbIHKe mpyod
Jlabopamopnas paboma Ne2 1. 3aepysumys oannvie uz CSV-gpaiina. 1IK-2:
Ochosbl ananuza 0auHbIX 2. I[lposecmu npedsapumenvHulii AHANU3 OAHHYBIX, BbIAGUMb 00UYI0 CIPYKIYDY HI-TIK-2.1
damacema, munvl OAHHBIX U NPONYUJEHHbIE 3HAYCHUSL. HJ[-IIK-2.2
3. Ucnonvzosams bubruomexy Pandas ons ouucmxu oanmnsix, yoanenus HJ[-TIK-2.3
0yOuUKamos, npeobpas06anus Munog OaHHbIX U 00PAbOMKU NPONYIUIEHHBIX HI-TIK-2.4
3HAYEHUIl.
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. Dopmupyemas
Ne i @opMBbI TEKYIET0 KOHTPOJIA IIpuMepsI THNOBBIX 3aIaHUH
KOMIIE€TEHIIHSI
4. C ucnonvzosanuem oubnuomexu Matplotlib unu Seaborn nocmpoums epaghuxu
u ouazpammul.
5. Ilpumernums oubruomexy NumPy 015 6blnoaHeHUs GbIHUCTEHUT U
CMamucmu4ecKoe0 aHanu3a OaHHbIX, HAnpUMep, pAccyumams cpeonue
3HAYeHUs, MeOUuany, CMmaHOapmuoe OMKJIOHEeHUe U Mm.o.
Jlabopamopuas paboma Ne3 1. Cobpamb Oanmnvie 0 nocewaemocmu catuma 3a nocieoHul mecay (xoauvecmeo | I11K-2:
Buszyanuzayus danuvix VHUKATbHBIX nocemumeneti, npOCMOmMpPsl CMPpAanuy, cpedHee 8peMs Ha catime u H-TTK-2.1
m.o.) HJ-TIK-2.2
2. Iloocomosumbs unghocpagpuxy, ompaxcarouyo OUHAMUKY NOCEUAeMOCTNU HJ[-T1IK-2.3
caiuma 3a Kaxcoyio Heoeno Mecaya (2pagux noceuaemMocmu, CpasHeHue ¢ HJ[-TIK-2.4
npeovLOywUM mecayem u m.o.)
3. Coz0amo ungpopmayuonmvie OIOKU C KOUEGbIMU NOKAZAMENAMU
nocewjaemocmu (Hanpumep, Mon-35 CaAmMbix HOCEUWAEMbIX CIPAHUY, UCTHOYHUKU
mpaguxa, ycmpoticmea nocemumeneii u m.o.)
4. Jlamob ananu3z nosy4eHHbIX OAHHBIX U COeNamb 8b1800bl 0 MEHOEHYUSX 6
nocewjaeMocmu cauma
Tecm TIK-2:
no pazoeny «Beedenuey 1. Ilxana, codepocawas monvko Kameeopuu, OauHvle 6 Heu He mozym | HJ[-TIK-2.1
VROPSAOOUUBAMBCS, C HJ[-TTK-2.2
HUMU He Mozym Oblmb NpousgedeHvbl Hukaxue apugmemuyeckue oeticmeus, | M/J-ITK-2.3
HA3bIBACMCA HJI-TIK-2.4

a) Homunanonas

0) llopsaokoseas

8) Hnmepsanvhas

2) Omunocumenvhas

0) Jluxomomuueckas

2. lxana, 6 xomopou uucia npuceausaiom obdvexmam Oas 0003HAUeHUs
OMHOCUMENbHOU NO3UYUU 00BEKMO8, HO He GelUHUHbL PA3IUYUL MENCOY HUMU,
HA3bI8ACTNCA:

a) Homunanonas

6) llopsaokosas

8) Unmepsanvhas
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Ne

®opMBI TeKYIIero KOHTPOJIA

I[IpumepbI TUNOBBIX 3a1aAHUIH

KOMIIETCHIIUA

2) Omnocumenvhast

0) Quxomomuyeckasn

3. Llxana, paznocmu medxdcoy 3HAUEHUSMU KOMOPOU MO2YM Oblmb GbIUUCTIEHDL,
0O0HAKO UX OMHOWEHUSL He UMEeIOM CMbLCIA, HA3bl8AETCL:

a) Homunanonas

6) Ilopsoxosas

8) Unmepsanvuas

2) Omunocumenvuas

0) /luxomomuueckas

4. Illxana, 6 xomopoil ecmv ONPeOeieHHAs: MOYKA OMCcHemda U B03MOIICHbL
OMHOULEHUS] MeNCOY 3HAYEHUAMU UWIKATb, HA3bIBAEMCSL:

a) Homunanonas

6) Ilopsoxoeas

8) Unmepsanvuas

2) Omunocumenvuas

0) Jluxomomuueckas

5. llkana, codepocawyas moavko 08e Kame2opuu, HaA3bl8AEMC:
a) Homunanonas

6) Ilopsoxoeas

8) Unmepsanvuas

2) Omnocumenvuas

0) Jluxomomuueckas

5.2.

KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU !

HaumenoBanue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLIEHOYHOr 0
MEpPONPHUSITUSA)

IIIxanasl oleHUBAHUA

Kputepuu oueHuBanusi

100-6anbHast
cucreMa

JlabopaTopHas pabota

Pabora BeImOTHEHA MTOTHOCTHIO, 0hopMIIeH oTYeT 110 padore. Her ommbok B
JIOTUYECKUX pacCyXIeHUsIX. Bo3MOXHO HamMune 0JJHOI HETOUHOCTH MJIM ONUCKH, HE
SIBJISTIOLIMECS CIIEACTBUEM HE3HAHMS WJIM HEIIOHMMAaHUs yueOHOro Marepuana.

14-16 6annos

5

dDopmupyemast

IIaTnoanabHan
cucremMa
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HaumenoBanue
OLICHOYHOI 0 IIxajabl OHeHUBAHUSA
(K(fll:f:)f;:?m- Kpurepuu onennBanus
100-6anabHast [saTnéanasHast
DASEHUELIID cucTeMa cucTeMa
MepOnpHATHS)
OOyuarommiicst TOKa3aj MOJHBII 00beM 3HAHWH, YMEHUH B OCBOCHUH TIPOHICHHBIX TEM U
MIPUMEHEHHUE UX Ha MTPAKTHKE.
Pabora BbINoJIHEHA MMOJIHOCTHIO, HO 00OCHOBAHHMI I1ar0B PEIICHHS HEOCTATOUHO. 11-13 6annos 4
JonyieHa ofHa ommOKa WM JBa-TPU HEJloYeTa.
HomyieHsl 6omnee oHON OMMOKY WITH Oojiee IBYyX-TpeX HeJJOUETOB. 9-10 6annos 3
Pabora BeImoHEHa HE TOTHOCTHIO. JlOMyIIeHbI TPYyObIe OIUOKH. 1-8 bannos 2
Pabota He BBITIONHEHA. 0 6annos
Tecm 3a BBIMOJHEHHE KaXK0I0 TECTOBOI'O 3aJaHMsI UCIIBITYEMOMY BBICTABIISIOTCS OaJLIbI. 15 - 17 6annos 5 85% -
Hcnonp3yercs HOMUHAIbHAS [IKaJIa. 100%
[IpaBuiia OlEHKH BCEro TECTa: 10 - 14 6annos 4 65% -
o0mras cymma 6aJijIoB 3a BCE MPaBUIILHEBIC OTBETHI COCTABIISICT HAMBBICIIINN OalI. 84%
8 — 12 bannos 3 41% -
64%
0—7 6annos 2 40% u
Menee
40%

5.3. IIpomexyTouHas arrecTanus:

®opMa NPOMEKYTOUHOM

TumnoBbie KOHTPOJIbHBIC 3aJaHUS] 1 HHBIC MAaTCPHAJIbI

®opmupyemMasi KOMIIeTEeHIM S

aTTecTaluu AJ151 IPOBE/IeHN s MPOMEKYTOYHON aTTeCTAlMM:
Oxzamen: bunem 1 1IK-2
8 ycmHot gpopme no buremam 1. Ocnogmnbie smansi 0bpabomxu ungopmayuu HI-IIK-2.1
2. Kakue ucmouHuku OAHHbIX MOZYym OblMb UCHOAL308aHbL 05t ananuza Oauuwvix? | MJ/[-1TK-2.2
Tlpusecmu npumepol HJ-TIK-2.3
3. 3adaua (nocmpoumsv ouazpammy, 8biNOIHUMS AHAIU3) HI-TIK-2.4

Kaxoui npoyenm nonvzosameneil cogepuiaem noKynKi nocie npocMompa pexiambl
Ha catime? (HAOOp OGHHBIX. KOIUYECMBO NPOCMOMPOS PEKIAMbL U KOAUUECHEO
COBEPUIEHHBIX NOKYNOK). ...
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Bunem 2

Bunem 3

1. Tunvl dannvix, ucnonv3yemvle 0 AHATU3A U UX UCTHOYHUKU

2. Hncmpymenmuol 6u3yanuzayuu OaHHbIX

3. Kakoso pacnpedenenue szapniam compyoOHUKoO8 6 KoMNnawuu? (Habop OaHHbIX:
3apnaamsl COmpyOHUKOs)

1. Hcnonvzosanue epemennoco psoa 015 AHAAU3A UBMEHEHULl 8 OUHAMUKe OAHHLIX U
NPOSHO3UPOBAHUSL OYOYUUX MEHOEeHYULL
2. Ipeumywecmsa 6u3yanrbHo2o NpPeOCmagieHuss OAHHbIX NO CPAGHEHUIO C YUCTO801U
ungpopmayueti
3. Kaxue epynnvt moeapos npunocam HAuOOILULIO NPUbbLIb 6 POIHUYHOU cemu?
(Habop OaHHBIX: GLIPYHKA OM NPOOANC NO KAME20PUSIM MOBAPOS)

5.4. Kpurepuu, mKajibl OLEHUBAHUS POMEKYTOUYHOM aTTecTalluy y4eOHOU JUCITUILIUHBIL

DopmMa IPOMEKYTOYHOM

IIIxanabl olleHUBAHUA

aTTecTaluu
H Kpurtepuu oueHuBanus
AMMCHOBAHME OLICHOYHOI'0 100-6anabHas IIaTnoanabHas
cpeacrBa cucreMa cucreMa
Oxzamen: Obyyarowuiics: 35-40 5

8 ycmHolt ghopme no buiremam

—  OeMOHCmpupyem 3HAHUsL OMAULAIOWUECS 2TYOUHOU U
COOEPHCAMENLHOCNBIO, Odem NOJHBLI UCHEePNBbIEAIOWULL OMEem, KaK Ha
OCHOBHbIE BONPOCHL DUema, Max U Ha OONOJIHUMENbHbLE,

—  80000HO 811adeem HayuHbIMU NOHAMUAMY, edem OUaNo2 U 6Cmynaem
8 HAYUHYIO OUCKYCCUIO,

—  cnocoben k unmezpayuu 3HAHUL NO ONPeOeleHHOU meMe,
CMPYKMYPUpo8aHuIo Omeema, K aHau3y NOJONCEHU CYUeCmEyIouux
meoputi, HAYYHbIX WKOL, HANPAGIEHUL NO 8ONPOCY buiema,

—  JI02UYHO U OOKA3AMENbHO PACKPbIEaem NPoOaeMy, NPEONONCEHHYIO 6
ouneme;

—  c80OOOHO 8bINONHSEM HPAKMUYECKUEe 3A0aAHUS NOGBIULEHHO
CTLOAHCHOCMU, NPEOYCMOMPEHHbLE NPOZPAMMOU, OEMOHCIMPUPYem
cucmeMmHyo pabomy ¢ 0CHOGHOU U OONOJIHUMETbHOU TUMEPamypoll.
Omeem He coOeparcum axmuueckux oumuboK u XapaKmepusyencsi
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®opma NpoMeKYTOYHOMI
aTTecTAuN

HauMeHoBaHHE OLIEHOYHOI'0O
cpeacTBa

Kputepuu onennBanus

IIxaanl onieHHBaHUS

100-6anabHas
cucremMa

IIsTnéannLHas
cucTeMa

2/1YOUHOT, NOTHOMOU, YEEPEHHOCMbIO CYHCOCHUU, UTIOCTNPUDYEMCSL
npuMepamu, 8 Mom Yucie u3 coOOCMEEeHHOU NPAKMUKU.

Obyuarowuiics:

—  nokaswliéaem 00CMAMoOuHoOe 3HAHUe Y4eOH020 Mamepuand, Ho
oonyckaem Hecyujecmeennvle paxmuueckue oumudKy, Komopwvle cnocoben
UCNpasumv CamoCmosamenvbho, 01a200aps HABOOAUEMY 6ONPOCY;

—  HeooCmamouHO packpblma npobdrema no 00HOMY U3 80NPOCO8 buiema,
—  HedoCmamouHo J102UYHO NOCHPOEHO ULONCEHUE BONPOCA,

—  YCHewHo GbInoHsIem npedyCMOmpenHble 8 npozpamme NPaKmuiecKue
3a0aHUsl cpeonell CI0NCHOCIU, AKMUBHO pabomaem ¢ 0CHOBHOU
aumepamypotl,

—  OdemoHcmpupyem, 8 Yyeaiom, CUCIEMHbBII NOOX00 K petueHUro
NPAKMuYecKux 3a0ad, K CamoCmosmenbHOMy NONOTHEHUIO U OOHOBTIEHUIO
3HaHUl 6 X00e danbHetutell y4eOHOU pabombl U NPOGHECcCUOHATLHOU
OesamenbHOCHU.

B omseme packpwimo, 8 ochogHOM, codepaicanue buiema, UMermcs
HEeMOYHOCMU Npu Omeeme Ha OONOTHUMENbHbIE GONPOCHL.

28-34

Obyuarowutica:

—  nokasvleaem 3HAHUS PPAeMeHMAapHO20 XapaxKmepd, KOmopble
OMAUYAIOMCS NOBEPXHOCTIHOCINBIO U MANOU COOEPHCAMENbHOCBIO,
donyckaem axkmuyeckue 2pybvie OUUOKU,

—  He Modicem 060CHO8aMb 3AKOHOMEPHOCMU U NPUHYUNDL, 0OBACHUMb
pakmul, HapyuieHa 102UKa U3N0MHCEHUSA, OMCYMCMBYem 0CMbICIeHHOCb
npeocmasisiemMo20 Mamepuand, nPeoCmagieHus 0 MeiCnpeoMemHblx Ces351X
cnabvie;

—  Cnpasnaemcs ¢ 8bINOIHEHUeM NPAKMUYecKUx 3a0anutl,
npeoycMOmpeHHbIX NPOZPAMMOIL, 3HAKOM C OCHOBHOUL TUMepamypotl,
PEKOMEHOOBAHHOU NPOSPAMMOU, OONYCKAen NOZPEWHOCIU U OUWUOKU NPU
meopemuyeckux omeemax u 6 Xo0e npaKmuiecko pabomoi.
Codepoicanue bunema packpvimo ci1abo, UMEIOMcs HeMoYHOCIMU npu

20-27
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®opma NpoMeKYTOYHOMI

IIxaanl onieHHBaHUS

aTTecTaluu
KpuTtepuu oueHuBaHUSA
HanmenoBanue O1eHOYHOTIO 100-6amnbHast IsaTubanabHast
cpencrBa cucTeMa cucrema
omeeme HA OCHOGHbBIE U OONOTHUMENbHBIE GONPOCHl DUNEMA, OMmeenm HOCUMm
penpooykmuenuvlil xapakmep. Heysepenno, ¢ 6orvuumu 3ampyonenusmu
pewaem npakmudeckue 3a0a4y uiu He Cnpasisiemcs ¢ Humu
CamMOCmMOMenvHo.
Obyuarowuiics, obHapydICusaem cyuecmseeHuvie npooevl 8 3HAHUSIX 0-19 2

OCHOBHO20 Y4ebH020 Mamepuana, 0onycKaen NPUHYUNUATbHbIE OUUOKU 6
8bINOJIHEHUU NPedyCMOMPEHHBIX NPOSPAMMOU NPAKMUYECKUX 3A0AHUL.
Ha 6onbwyro wacms 00noIHUMENbHBIX 80ONPOCO8 NO COOEPICAHUIO
9K3AMEHa 3ampyoHsemcs 0amb OMEem Uil He Odent GePHbIX OMBENO8.
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5.5. Cucrema OLEHUBAHUS PE3yJIbTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOU
aTTECTallNH.

OreHka 1Mo JUCHUIUIMHE BBICTABIISCTCS 00yJaoIeMycs ¢ yI4ETOM pe3yabTaToOB TEKYILEH 1
MIPOMEKYTOYHON aTTECTALUH.

®opmMa KOHTPOJIA 100-6anabHast cucTremMa MsarnéanapHas cucrema
Tekyluii KOHTPOIIb:

- mecmuposanue 0-17 2 — 5 unu 3aumeno/He 3a4meHo
- 1abopamopHvle pabomol 0-16 2 — 5 unu 3aumeno/He 3a4meHo
[MpomexyTounas aTTecTanus 0-40 OMAUYHO
(oxzamen) Xopowo
HToro 3a cemecTp (ducyuniumy) V00871em8OPUMENbHO
IK3AMEH HeYyO081emB8OPUMENbHO

[TonyueHHBIN COBOKYMHBIN pe3yabTaT KOHBEPTUPYETCS B MATUOAJUIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHU C TAOJIUIIEH:

100-6anabpHas cucreMa NATHOAJUIbHAS CHCTEMA
3a4eT ¢ OIEeHKOi/IK3aMeH 3ayer
85 — 100 Gayos OTJIMYHO
65 — 84 Gamion XOPOIIIO
41 — 64 GamioB YIOBJICTBOPUTEIHHO
0 — 40 6amnos HEYJIOBJIETBOPUTEILHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanust mporpamMmbl MpeIycMaTpHBacT HCIOJIB30BaHUE B Ipolecce OOydeHHsI
CIICAYIONIMX 00pa30BaTECIBHBIX TEXHOJIOTHIA:

- npoeedeHue UHMEPAKMUBHBIX JIeKYULL,

- NOUcCK u 0bpabomka uH@opmayuu ¢ UCNOIb308aHUeM cemu Unmeprem;

- obyueHue 8 compyoHuuecmee (KOMaHOHAs, 2pynnosas paboma,).

7. INPAKTHYECKASA NIOAI'OTOBKA
[IpakTudeckas MoAroTOBKa B paMKax yueOHOU OUCYUniuHbl He peaan3yercs.

8. OPTAHU3AIIUA OBPA3OBATEJIBHOT'O ITPOLECCA IS JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbs

HpI/I O6y‘{eHI/II/I Jan, € OTpaHUYCHHBIMU  BO3MOJKHOCTSAMHU 3J0POBbA W HWHBAJIUIOB
HCIIOJIB3YIOTCA MOAXOBI, CHOCO6CTBYIOH.II/IC CO3JaHHUIO 6e36apbepH0ﬁ 06p830BaTCHBHOI>’I CpCabl:
TCXHOJOTHH ,[[I/I(l)(l)epeHI_II/IaLII/II/I U UHIUBUAYAJIBHOTO O6y‘{CHI/I${, MNPUMCEHCHUC COOTBCTCTBYIOIIUX
MCTOAUK IIO pa60Te C HWHBAJIMAAMH, MHCIOJIb30BAHHUEC CPEACTB ANCTAHIOHUOHHOTO O6H.[€HI/I$I,
IPpOBCACHUC NOIOJHUTCIBbHBIX WHIAWBUAYAJIIbHBIX KOHCyJ'H)TaI_[I/Iﬁ o M3y4acMbIM TCOPCTUUCCKUM
BOIIpoCaM U IPAKTHYCCKUM 3aHATHUAM, OKa3aHHUC IMOMOINU IIPU MOATOTOBKE K HpOMe)I(YTO‘-IHOﬁ
aTTeCTalu.

HpI/I HCO6XO,Z[I/IMOCTI/I pa6oqa${ nporpamMmma IUCHUIUIMHBI MOKET OBITH alaliTUpoBaHa JIsd
obecreueHust O6pa30BaTCJIBHOFO nponecca Jimaam € OrpaHUYCHHBIMUA BO3MOXKHOCTIAMU 300POBbS, B
TOM YHUCJIC OJIA AUCTAHIIMOHHOI'O 06y‘-ICHI/IH.
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VY4ueOHble M KOHTPOJIbHO-U3MEPUTENBHBIE MaTepualibl MNPEACTaBISIOTCS B (opmax,
JOCTYIHBIX JUIS U3YYEHHsI CTYJCHTaMHU C 0COOBIMH 00pa30BaTeIbHBIMH MOTPEOHOCTSAMH C YU4ETOM
HO30JIOTUYECKUX I'PYII UHBAJIUIOB!

JUid TOArOTOBKM K OTBETY Ha INMPAaKTUYECKOM 3aHSATUH, CTyJEHTaM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0pPOBBSl CpPEJIHEE BPEMsI YBEIMUYMBAETCS 110 CPABHEHHMIO CO CPEJHUM BPEMEHEM
MOJrOTOBKH OOBIYHOTO CTY/ICHTA.

JUis CTYIEHTOB € WHBAJIMAHOCTbIO MJIM C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS
dopma mTpoBeICHUS TEKyIIeH M TPOMEKYTOYHOW AaTTECTallid YCTAHABIMBACTCS C YYETOM
MHIUBUAYAJIbHBIX ICUX0(PU3NUYECKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, IMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUSA U T.I1.).

[IpomexyTouHas arrecTanys MO AUCLMIITIMHE MOXET MPOBOJUTHCS B HECKOJBKO 3TAIlOB B
(dbopme pyOexKHOTO KOHTPOJS IO 3aBEPLICHUIO0 HU3YYEHMs] OTAEIbHBIX TeM AWCHUIUIMHBL [lpn
HEO0OXOJIMMOCTH CTYACHTY IMPEIOCTABISACTCS JOMOIHUTEIBLHOE BpeMsl Ul MOJArOTOBKM OTBETa Ha
3ayeTe WM HK3aMEHE.

Jlig ocyliecTBiICHUsT NPOLEAYp TEKYHIEro KOHTPOJS YCIIEBAEMOCTH U IMPOMEXKYTOUHOMN
aTTecTaluu OOy4aromMXCs CO3JAl0TCS, MPU HEOOXOIUMOCTH, (OHABI OLEHOYHBIX CPEJCTB,
a/IalITUPOBAHHBIE IS JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbS M TIO3BOJISIOLINE OLIEHUTh
JOCTHKEHHE HMMH 3allJIJaHUPOBAaHHBIX B OCHOBHOU 0O0pa30BaTeNbHOW IMporpaMMe pe3ylibTaToB
o0yueHusi U ypoBeHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIIMM, 3asBJICHHBIX B 00pa30BaTeIbHON
MporpaMMme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECNIEYEHUE JUCHHATI/IMHBI

MartepuanbHO-TEXHUUYECKOE 00ecledeHne OucyunauHsl Mpu 00y4eHUH C HCIOJIb30BaHUEM
TPaIUIIUOHHBIX TEXHOJIOTHI 00ydeHu .

HaunmMeHoBaHMe y4eOHbIX ayIUTOPUIA, 1200paTOPHIi, OcHAIIEHHOCTH YUeOHBbIX ay1UTOPHIi, 1a00paTopuii,
MAacCTEepPCKUX, 0M0IHOTEK, CIOPT3aJ10B, NOMeIeHH i MAacTepCKHX, 0MOJIHO0TEK, CHOPTUBHBIX 32J10B,

AJISA XPpaHCHUs U HpO(l)ﬂJIaKTH‘leCKOFO NoMeIleHnH 1Sl XpPaHEHUSA U ﬂqu)ﬂJIaKTH‘leCKOFO
00CTy:KHBAHHS Y1e0HOr0 000py10BaHMS U T.II. 00CJTy:KMBAHHS Y1eOHOr0 000PYAOBAHNS U T.II.

119071, 2. Mockea, Manwtii Kanyscckuii nepeynok, oom 1

ayIUTOPHUH JUTA TIPOBEACHUS 3aHATHH JIEKITMOHHOTO | KOMIUIEKT y9eOHO! MeOenH,

THTIA TEXHUYECKHE CPENICTBA OOYUCHHS, CITy KAIUE IS
Mpe7cTaBlIeHUs yaeOHOH MH(pOpMAIH OOIBIION
ayTUTOPHH:

— HOYTOYK;

— TIPOEKTOp,

— D9JKpaH
119071, 2. Mockea, Manwtii Kanyscckuii nepeynok, oom 1, cmpoenue 2
Aymutopun Ne 1217-1219,1223,1225,1226: Kommutekt yuebHOM MeOenu, TEXHIUECKHUE CpeCTBa
KOMIIBIOTEPHBINA KIIACC TSI IPOBEACHUS o0y4eHwUs, CIyXalye IS IpeACTaBIeHHs YIeOHOM

J1a00PaTOPHBIX M MPAKTUYECKUX 3aHATAN uHpopMmarun: 20 IepCOHATFHBIX KOMITBIOTEPOB C

TPYMIOBLIX U HHIUBUAYAIEHBIX KOHCYIbTAIUH, MOJIKITFOUEeHUEM K cetr «HTepHeT» 1 obecrieueHrneM

TEKYIIEro KOHTPOJIS ¥ MMPOMEKYTOUHON JIOCTYTIA K 3JIEKTPOHHBIM OMOIMOTEKaM | B

aTTeCTaIlH, MO MMPAKTHYECKON MOJITOTOBKE AJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENHHYIO
Cpeay OpraHH3aIlHu.

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 1, cmpoenue 3

IMomemeHust A1 CAMOCTOSATEJIbHONH PadoThI OcHALIEHHOCTH NMOMeLeHMil VISl CAMOCTOSITeIbHOM
o0yyaromuxcst padoThl 00yYAIOIIMXCS
YUTAJIBHBINA 3a]1 OMOJIUOTEKH: — KOMIIBIOTEpHAs TEXHUKA;

— TIIOAKIIIOYCHHUEC K CCTH «I/IHTepHeT»-
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OaHHBIX U hatinogvimu
cucmemamu Ha npumepe
MongoDB u HDFS ¢
ucnonvzosanuem Node.js,
Express.js, Apache Spark u

Scala

10. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECHHEYEHUE YYEFHOHN JUCIIUIIJINHBI
Bux n3nanns Anpec caiita 9bC KoauuecTBo
Ne A Ton HWJIM 3JIEKTPOHHOTI0 pecypca IK3EMILISIPOB B
BTOP(bI) HaumenoBaHnue u3gaHus (yueonuk, YII, HN3natenbcTBO -
n/n MIT u 1p.) H3IAHNS (Ganonmnsemcs ona u30anuil 6 OubmoTexe
) 9J1EKMPOHHOM 6UOE) Yuusepcurera
10.1 OcHOBHas TUTEPATYpPA, B TOM YHCIIE JIEKTPOHHBIC U3IaHUS
1 Haosn, D. T. Memoowi, modenu, cpeocmea | yuebHux Mocksa : Bysosckuil 2024 https://znanium.com/catalog/prod | -
XpaneHus u 0o6pabomku yueonux : MHOPA-M uct/2122966
OaHHbBIX
2 Bapnamos, O. O. Musapmvie 6azbl OanHbIX U yuebHoe Mocksa : UHOPAM 2021 https://znanium.com/catalog/prod | -
npasui nocobue uct/1508665
10.2 [lomonHUTENbHAS TIUTEPATYPa, B TOM YHCIE SJIEKTPOHHBIE N3IaHUS
1 A. A. Bapcezan, M. | Memooul u modenu ananusza Ipaxmuueckoe | Canxm-Ilemepbype : 2004 https://znanium.com/catalog/prod | -
C.Kynpusanos, B. B. | oannvix: OLAP u Data Mining | pyxoeoocmao BbXB-Ilemepbype uct/1857946
Cmenanenko, 1. .
Xon00.
2 Cmacoiuun, B. M. . | Ilpoexmuposanue Yuebnoe Hosocubupck : HI'TY | 2012 https://znanium.com/catalog/prod | -
UHDOPMAYUOHHBIX CUCEM U nocobue uct/548234
6a3 0anHbIX
3 Mapmuwun, C. A Basvi oannvix: Paboma ¢ Yuebnoe Mocksa : HHOPA-M | 2023 https://znanium.com/catalog/prod | -
pacnpedeneHHbIMU bazamu nocobue uct/2111334

10.3 Meroanueckue MaTepruaisl (yKa3aHus, PEKOMEHIAINY TI0 OCBOSHHUIO TUCIUILIMHEL aBTOpoB PI'Y M. A. H. Kockirnna)
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11. HWHPOPMALHMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

11.1. Pecypchl 31€KTPOHHON OMOIMOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
u npodeccruoHanbHble Oa3bl JaHHBIX:

Nemm | DyrekTpoHHBIE y4eOHbIe H3AaHNS, 3JIeKTPOHHBIE 00pa30BaTebHbIE pecypChl

1. OB C «Jlanvy http://www.e.lanbook.com/
2. «Znanium.comy xayuno-uzoamenvcko2o yenmpa «MUngpa-My
http://znanium.com/
3. Dnexmponnvie uzoanus «PI'Y um. A.H. Kocvieunay na nramgpopme I5C «Znanium.comy

http://znanium.com/

l'[pmbeccnona.nbnble 0a3bl JAaAHHBbIX, I/IH(l)OpMaIIHOHHI)Ie CIIPABOYIHLIE CUCTEMBI

1. Oo6mnaunsie cepBuchkl U Al-texnonoruu https://cloud.ru

2. Kaggle: Your Machine Learning and Data Science Community https://www.kaggle.com

11.2. TlepeueHb MpOrpaMMHOI0 0OecreueHus

Nen/m | IIporpammHoe oGecnieyenue PEKBUINTLI MOATBEpAIAIONIErO
nokymenta/ CBOGOIHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 koumpaxm Ne 18-2A4-44-19 om
20.05.2019
2. Yandex Managed Service for ClickHouse Cs060010 pacnpocmpansiemoe
3. infogram.com Cs060010 pacnpocmpansiemoe
4, Loginom — ananumuueckas low-code C60000H0 pacnpocmpansemoe
naiamgpopma



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://www.kaggle.com/
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JIUCT YUETA OBHOBJIEHUI PABOYEM [TIPOI'PAMMBI YYEBHOU
JTUCIUTIINHBI

B pabouyio mnporpamMmy y4eOHOW IUCIUIUIMHBI BHECEHBI HM3MCHCHHS/OOHOBIICHUS U
YTBEPXKACHBI Ha 3acelaHuu Kadepol:

Ne i roj XapakTep U3MeHeHUil/00HOBIeHUIT HOMeEp IPOTOKOJa
00HOBJICHHA ¢ YKa3aHHeM pasjeJia U 1aTa 3aCeAaHusA
PII Kadenpsl




