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1. OBIIME CBEAEHMUSA

VYyebnas qucuuummHa « THCTpyMEHTBI 00paOOTKH OOJIBITUX TaHHBIX» U3YUYAETCsl B CEIbMOM
cemecTpe.
Kypcogas pabota/KypcoBoit mpoeKT He MpeayCMOTPEHBI

1.1. ®dopma NpOMEKYTOUHOU aTTECTALIMM: HK3aMEH.

[Ipu nmpoBeneHNH MPOMEXKYTOYHOM aTTecTalMy NMpUMEHAETCs] MeToAuKa WCTIOoNb30BaHus OauIbHO-
pPEUTHHIOBOM CHCTEMBI TIPU peau3allidl OCHOBHBIX MPO(ECCHOHAIBHBIX 00pa30oBaTeIbHBIX MPOTPAMM
BEICIIETO OOpa3oBaHuss MHCTHUTYTa WHGOPMAITMOHHBIX TEXHOJOTHH W IMGPOBOH TpaHCHOpMAIIUH,
nonnucanaas 08.04.2024 mupexropom MU TullT UnkynoBeiM .M.

1.2.  Mecro yuyeOHON AuCIUILIMHBI B cTpykType OITOIT

Vyebuas mucruiuiiHa HMHCTpYMEHTHI 00pabOTKKM OOJBIIMX MAHHBIX OTHOCUTCA K YacTH
porpaMmsl, GOpMUPYEMOIl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

OcHOBOMl 111 OCBOCHMSI  TUCUMIUIMHBI  SBJISIFOTCS ~ PE3yJbTaThl  OOydYeHHs]  T0
HpeI[HIeCTByIOH_II/IM JUCHUIIJIMHAM U HpaKTI/IKaMI

- [IporpammupoBanue;

- MareMaTuueckre MeTOIbl 00pabOTKH CTATUCTUUECKHUX JTaHHBIX;

— AHalv3 ¥ BU3yanu3alus 1aHHbIX;

— HHTGHHGKTyaHBHBIG MCTOJbI aHAaJIM3a JAHHBIX,

- SA3pik SQL/

Pesynprarsl 00yueHus o y4eOHOW AUCHUIUIMHE, UCTIOIB3YIOTCS TIPU U3YYCHUHU CIICAYIOIINX
JTUCITUATIIIMH ¥ TIPOXOKICHUS MPAKTHK:

- anaBJIeHHe Ha OCHOBC JaHHBIX;

PesynpraTthl ocBOeHMs y4yeOHOW NUCIUIUIMHBI B JAlbHEHIIEM OYyIyT MCHOJIB30BaHbI IpPU
MIPOXOKJICHUH TPOU3BOJCTBEHHON MPAKTUKH W BBIMOTHEHUW BBITYCKHOW KBaJTW(DUKAITMOHHOMN
paboThI.

2. HOEJIN U IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA 11O
JAUCHUITVINHE

HCJ'ISIMI/I HU3YUYCHUSA TUCHUIIINHBI NHCTpYMEHTHI O6Da6OTKI/I OOIBIINX JAaHHBIX ABJIAIOTCA:

—  H3YYEHHE TEOPETUYECKUX OCHOB OOJBIIMX JAaHHBIX, 0A30BBIX NMPUHLIUIIOB TEXHOJIOTUN
00paboTKHN OOJIBIITUX TAHHBIX, MPOTPAMMHBIX CPEJICTB peain3allii 00pabOTKH OOJIBIINX TaHHBIX;

— (opMmupoBaHHE HaBBIKOB HAyYHO-TEOPETHYECKOTO IOAXO0Ja K pEIIeHUI0 3aaay
npoeCCHOHATBPHON HANMpPaBICHHOCTH M MPAKTUYECKOTO MX HCIOJIB30BaHUA B JajbHEHIICH
npodeccuoHaNbHOM e TEIbHOCTH;

— ¢opMupoBaHHe Yy OO0y4aromMXxcs KOMIETCHIIMH, YCTaHOBIEHHOW 00pa3oBaTelbHOM
nporpammoii B cootBercTBu ¢ ®I'OC BO 1o nanHON JUCHUTIIMHE.

PesynpraTroMm 00ydeHus Mo y4eOHON NUCIMIUIMHE SIBJSIETCS OBJaJieHHE O0y4YarolIUMUCS
3HAHWAMHU, YMEHHUAMH, HABBIKAMM M OIBITOM JAEATECIBHOCTH, XapaKTEPU3YIOUMU IPOLECC
(dopMHpOBaHUS KOMIIETCHIIMA U 00ECIEeYMBAIONIMMH JOCTIDKEHUE IJIAHUPYEMBIX pe3yJabTaToB
OCBOCHMS y4E€OHOH TUCIIMITIIMHBIL.



2.1.

dopmupyeMbIe KOMIIETCHIIMN, WHIUKATOPbI JOCTUKEHHS KOMIIETEHIINMH,

COOTHECEHHBIE C INIAHUPYCMBIMU PE3yJIbTaTaMH 06y‘IeHI/I}I 110 JUCHUIIJINHC:

Kox 1 HamMeHOBaHHE

Koa n HauMeHoBaHue
WHINKATOpA

IInanupyemble pe3yJIbTaThI 00y4eHUs!

KOMIIeTeH I H A — 0 Jucyuniune

[IK-2. Cnocoben WA-TIK-2.1 Onpenenenue | - ITonumaer XapaKTEPUCTHK u
peaTn30BhIBATH MIPUHAJJISKHOCTH 33/1a4yi | 0COOCHHOCTEH 3a7a4 00pabOTKH OOJIBITUX
IPOEKTHI IIU(PPOBOI npogeccuoHaTbHON JIAHHBIX B COOTBETCTBUU C IPEAMETHOU
TpaHchopmauu NEeSATETLHOCTH 3aJJaHHOMY | 00JIacThIO;

IPEANPUATHI B KJIACCY U IPEIMETHOU - OnpenensieT COOTBETCTBUE KOHKPETHOMN
CaMOCTOSTEIBHO oOJactu 3amauyn  00paboTKM OONBIIMX  JAHHBIX
BBIOpPaHHOM TpeOOBaHUAM U LIEISM NPO(ecCHOHANTBHOM

MpeMETHOM 00J1acTH, B
TOM YHUCIIC
pa3pabaThIBaTh HOBBIC
UH(POPMALIMOHHbIE U
1M pOBbIE TPOTYKTHI
yTeM MPUMECHECHHUS
CYILIECTBYIOIINUX
UH(POPMALIMOHHBIX U
G poBbIX
TEXHOJIOTHH, a TaKXKe
UX aJanTaluy Mnoj
3a/laHHbIC YCIIOBUS,
TpeOOBaHUS U
OTpaHHYCHUS

JIeATEIFHOCTH B TIPEIMETHON 00J1acTy;

- IIporHo3upyer BO3MOXXHBIE pPE3YJIbTaThI
U [poOJeMbl  TpPH  HCIOJIB30BaHUHU
Pa3IMYHBIX METOJIOB 00pabOTKU OOJBIINX
JIAHHBIX B TIPEIMETHON 00s1acTy;

- Ompenensier COOTBETCTBHE BBIOPAHHBIX
MHCTPYMEHTOB " METOJIOB
npodecCuOHATBHBIM CTaHJapTam u
TpeOOBaHUSIM TIPEIMETHOW O0O0JacTH B
obnactu 06pabOTKK OOJBIIHMX JAHHBIX

NJI-TTK-2.2 Beibop
ONTUMAJIBFHOTO Habopa

- OnenuBaet 3¢ (HEKTUBHOCTH U TpeOyeMoe
BpEMA I BBIIIOJHCHHA  KOHKPCTHBIX

MHCTPYMEHTAIBHBIX npodecCHOHaNbHBIX 3a7ady  BBIOpaHHBIX

cpexncts u UT-mMeronos UHCTPpYMEHTAIBHBIX  cpeactB u  UT-

penieHus METO/IOB;

npogeccuoHaTbHON - [Iporuosupyer [IOTEHILNaIbHbIE

3a/1a4u B paMKax pe3ynbTathl W PUCKM TpU  BBIOOpE

MPeIMETHOM 00J1acTH ONTUMAIBLHOI'O Habopa
WHCTPYMEHTQJIbHBIX  cpeactB u  UT-
METO/IOB JUTSt perieHus
po)eCCHOHAIIBHBIX 33124

U-TIK-2.3 Ananranus - CaMOCTOSTENBLHO HCIIOJIb3YET

COBPEMEHHBIX METOZIOB U | aJJaITUPOBAHHBIE METOAbl U AJITOPUTMBI

ITOPUTMOB TOJT 00paboTKkM  OONBIIMX  JAHHBIX  JUIS

KOHKPETHBIE 33/1a41
BBIOpPaHHOM MPEeIMETHOM
obusacTu

pemieHns TpodecCHOHANbHBIX 3agad B
paMKax BBIOpaHHOW IpeaMETHON 001acTH;
- Ilpemnaraer moaxonpl K amanTanuu
CYIIECTBYIOIIUX METOJOB U AITOPHUTMOB

00paboTKKM  OONBIIUX  JAHHBIX  TOJ
YHHUKAIbHBIE TpeboBaHUs "
XapaKTepUCTUKU 3aJad B  BBIOpaHHON
peIMETHON 00IacTH
NA-TIK-2.4 - ®@opmupyer HaBBIKM  PabOTBI ¢
Hcnonbzosanue UT- OCHOBHBIMH UT-uHCTpyMEHTaMH,

WHCTPYMEHTOB JIJIS
pelIeHus 3a/1a4H B
BBIOPAHHOW MPEAMETHOM
obnactu

UCIIONI3YEMBIMH B 00pabOTKe OOJBIITNX
MaHHBIX B  BBIOPAaHHOW  MpEAMETHOMN
obiacTu




3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

O6m1ast Tpy10EMKOCTh Y4€OHOM TUCIUIUIMHBI IO Y9€OHOMY TUTaHY COCTaBJISIET:

1o O4HOH opMe oOyUeHUs —

6

3.¢.

192

qac.

3.1.  Crpykrypa yueOHOM NUCHUILTUHBI ISl 00yYaroluXcsl 10 BUaM 3aHATUN

(ounas popma oOydeHwHsI)

CTpyKTypa 4 00beM AMCHUILIMHBI

KonTakTHas ayquTopHas padora CamocrosiTeJbHast paGora
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3.2.

CrpykTypa yueOHON JUCIUIUIMHBI JJ11 00y4aroIIMXCs MO pa3jieiaM U TeMaM TUCHUIUIMHBL: (ouHast opMa 00ydeHus)

IInanupyemble

Bujbl yue0H0ii padoThI

(KOHTpO/IHPYEMbIe) KonrakTHas pa6ora
Pe3yILTATHL o = Buap1 u popMEBI KOHTPOJIBHBIX
OCBOEHUSI: © v E - % MepONpHUSITHI, 06ecneq1z‘1‘Balomne 11 (1)
KO}I(bI)v HanmenoBanne pasjie/ios, Tem; g g g £ z g g ; 5 o COBOKYIHOCTH TEKYIIMH KOHTPOJIb
(I)OpMP[pyeMO](I(})IX) (opma(b1) mpOMeKYTOUHOM ATTECTALMH 5 § = 5 & 5 § F = g yCIeBaeMoCTH;
KoMmeTeHuuu (i) u g E = E_E E g =° g 4 (OPMBI IPOMEKYTOYHOT0 KOHTPOJISt
MHMKATOPOB g £5 (8855 E S| 28 ycneBaeMocTH
£ 28 EEs &8 |5
KOMIICTCHIINH
Ceodvmoil ceMecTp
TK-2: Paznen 1. BBenenue B 0oJblne JaHHbIE 8 8 2 26 DopMBbI TEKYIIETO KOHTPOJIS:
NI-T1K-2.1 Tema 1.1 Konuermnmus OOJBITNX JaHHBIX 4 3 1. ycTHBIH ompoc,
Tema 1.2 OcHOBHBIE XapaKTEePUCTUKK OOJIBIINX JAHHBIX 4 3 2. TECTUPOBAHUE
Jlaboparophas padora Ne 1 O6paboTka 00JIBIINX JaHHBIX 4 1 10 3. IpOBEpKa MPOrpaMM U OTYETOB T10
Python nabopaTopHBIM paboTam
JlabopaTopHas padora Ne 2 O6paboTka O0osbIINX JaHHBIX R 4 1 10 | 4. mposepka pedepara
IIK-2: Paspen II. C6op u XxpaHeHHe OONIBIINX JaHHBIX 10 - 6 4 26 | 5- Ilocemenue npogopueHTaLOHHbIX
NA-TIK-2.1 Tema 2.1 cTOYHHKH GONBIINX JTAHHBIX 4 3 MCPONPUATHH.
WM-TIK-2.2 Tema 2.2 CO0p GOJIBIIMX TaHHBIX 6 3| 6 Yuacmne (noctwxkenus) B
WJ-IK-2.3 JIaGoparopHas paborta Ne 3 KnactepHslii aHainn3 GONbIINX 3 2 10 HPObCCCHOHAILHELX KOHKYPCAX.
WJI-T1K-2.4 AHHBIX 7. HayuHas n/unu npaktudeckas padora.
JlaboparopHas pabora Ne 4 Busyanuzaiins OONbIINX JaHHBIX 3 2 10
TK-2: Paznen I11. O6pa6oTka 1 aHaIU3 00JIbIINX TAHHBIX 18 - 10 4 40
NA-TIK-2.1 Tema 3.1 MeToauka aHanu3a OOJIBITUX JAHHBIX 4 3
WJI-TIK-2.2 Tema 3.2 MeToauKa IpOrHO3UPOBAHHUS 6 3
WJ-TIK-2.3 Tema 3.3 IHCTpyMeHTHI 117151 00paOOTKH M aHAIHM3a 6 3
WNA-TIK-2.4 6
OJIBIIIUX TAHHBIX
JlaGoparopHas padora Ne 5 PerpecCHOHHBIN aHAIIN3 3 10
Jlaboparophas padora Ne 6 OcHoBbl paboTsl B Map Reduce 3 10
Pegepat mo teme 4 11
Bce DK3aMeH 32 YCTHBIN 3K3aMeH 110 OHIeTaM.
WHIUKATOPbI [IpomexyTouHas aTTecTanus
MIPOU3BOANTCS B paMKax OaIbHO-
peUTUHroBOU cucTeMbl. OLIEHKA MO
JUCIUTIIINHE BBICTABIISIETCS B




Ilnanupyembie

Bujabl yueoHo# padoThl

(KOHTpOJIUpYeMbIe) KonTakTHas padota
PesyIbTaThI o = Buap1 u pOpMEBI KOHTPOJIBHBIX
OCBOEHHSI: © ° E - S g MepoNnpHsATHIi, 00ecrieYnBaOLIHe 10
~1 =2 -~
KO/(bI) HaumeHnoBaHue pasjieioB, TeM; o g g £ z g g oA 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(b1) MPOMEKYTOUHOI ATTECTANMHI g § 5 & g F § % = § ycneBaemMocCTH;
KoMIeTeHIHu (i) 1 g = E §_E E g EE e g (OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HH/MKATOPOB g 25 (8355 28 S8 yCIeBaeMoCTH
JAOCTHKEHUS = =) 5 = EER = g & E
KOMIIETeH M ° aEe = =
cooTBercTBUU ¢ CHUCTEMOI OIEHUBAHUA
PE3YJIbTATOB TCKYIICTO KOHTPOJIA U
MIPOMEXKYTOUYHON aTTeCTAINH.
HUTOI'O 3a cenbMoii cemecTp 34 - 24 10 124
HUTOTI'O 3a Bech nepuox 34 - 24 10 124




3.3.

Kpatkoe conepxanue yaeOHOM TUCITUTUTHHBI

Ne

HaunmeHnoBanmue pa3agena u
TEMBbI JUCIHILINHBI

Coaep:xanue pasaesa (TeMbl)

Pazpen 1

BBenenne B 00Jb11He JaHHLIE

Tema 1.1

Konnenmums 0ombmmx
JAHHBIX

[onstre 6onbmUX qaHHBIX. VICTOpHS OONMBIINX TaHHBIX.
[Mpumepb! ncnonb30BaHus OONBIINX JaHHBIX. OCHOBHBIE
BBI3OBHI M MPOOJIEMEI, CBSI3aHHBIE ¢ pad0TOM ¢ OOIBITUMU
JTAHHBIMU, TAKUX KaK XpaHeHUE, 00padoTKa, aHaIu3,
0e30MacHOCTh, KOHPHUICHIIMAILHOCTh M 3THKA JIAHHBIX.
[leHHOCTB U TOCTOBEPHOCTH aHHBIX. [IpHHITUIIBI pabOTHI ¢
OOJBIIMMU TAHHBIMH

Tema 1.2

OCHOBHBIC XapaKTePUCTUKH
OOJIBIINX TAHHBIX

OcHoBHble xapaktepuctuku. Konuenmus “3V” (Volume,
Velocity, Variety) - 00beM, CKOPOCTh B pa3HOOOpa3ne JaHHBIX.
BnusiHue 31X napaMeTpoB Ha XapaKTEPUCTUKH JaHHBIX.
Tumb! JaHHBIX, KOTOPBIE MOTYT BeTpedarthes B Big Data, Takux
KaK CTPYKTYpUPOBaHHBIE, IOIyCTPYKTYPHUPOBAaHHbIE U
HECTPYKTYpPUPOBaHHbIC aHHbIE. LleHHOCTh, U3BMEHUUBOCTh U
JIOCTOBEPHOCTD JaHHBIX.

Pazpen 11

CO0op 1 xpaHeHHe 00JbIINX

JaHHBIX

Tema 2.1

Hcrouynuku 0oJbIInx
TTAHHBIX

Untepner Beweii (IoT) u nogximtoueHHbIe K HEMY YCTPOHCTBA;
coricery, ooru 1 CMU; naHHbIe KOMIIAHUHN: TPaH3aKIIWH,
3aKa3bl TOBApOB U YCIIYT, MMOE3KN Ha TAKCH U KapIIepUHTE,
npod i KIIMEHTOB; TIOKa3aHUS TPHUOOPOB:
METEOPOJIOTMUECKHE CTAHLIMH, U3MEPUTEN COCTaBa BO3IyXa
BOJIOEMOB, JaHHBIE CO CITyTHUKOB;

CTaTUCTHUKA TOPOJIOB U TOCYIAPCTB: TAHHBIC O MEPEMEIICHHSX,
POXIAEMOCTH U CMEPTHOCTH;

MCIUIIMHCKUC JaHHBIC. aHAJIU3bI, 3360J’I€BaHI/IH,
JUArHOCTHYCCKHUC CHUMKH.

Tema 2.2

CO6op 00IBIINUX TaHHBIX

JexoaupoBka, 0OTCEB Mycopa, YAaJICHUE HEPEICBAaHTHON
UHQOpMAITUK;, BEIOOP ajropuTMa aHaIN3a JJaHHbBIX;

00ydYeHue MPOrpaMMbI BHIOPAHHOMY alITOPUTMY C
JATFHEHIIINM aHAJTN30M 00HAPYKEHHBIX 3aKOHOMEPHOCTEH

Tema 2.3

XpaneHue 0OJIBIINX
JTAHHBIX

®dopmar 1 ypoBEHb CTPYKTYpH3aIK WH(OPMAIUH:
CTPYKTYpHBIC (JaHHBIC B BUJIE CTPOK U KOJIOHOK);

YacTUYHO CTpyKTypupoBanHsie (Joru, CSV, XML, JSON-
(haiisbe); HecTpykTypupoBanubie (pdf-popmat, hopmar
JOKYMEHTOB U T. I1.);0uHapHbIe ((hopMart BUaEO, ayauo u
n3o0paxenus). UHCTpyMeHTapuil, MO3BONAIONINNA XPaHUTh U
00pabaThIBaTh TaHHBIC

Paznen 111

O0padoTka M aHaIU3 00JIBIIUX TAHHBIX

Tema 3.1

MeToauky aHajaIu3a
OOJIBIIINX JAHHBIX

Data Mining: o0y4eHune accOMaTUBHBIM MPaBHUIIaM,
KJIACTEPHBIN aHaIN3, PETPECCUOHHBIN aHAIN3;

MamunaHoe 00ydeHne, ICKyCCTBCHHBIC HEHPOHHBIE CETH,
CETEBOH aHaJIM3, ONTHMH3ALNS; IPOTHO3HAS AaHAJINTHKA,
MMHTALOHHOE MOJICIIMPOBAHNE; CTATUCTUUCCKUI aHAU3,
BU3YaJIN3alUs aHATUTHYECKUX JTAHHBIX - IIPEICTABICHNAE
MH(OpPMALNK B BUE PUCYHKOB, IHATrPaMM, C UCTIOIb30BAaHUEM
MHTEPAKTUBHBIX BO3MOXHOCTEH M aHUMAIIUH KaK JJIs
NOJY4eHUs pe3yIbTaTOB, TaK U JJIsl UCTIONb30BaHHS B KAUeCTBE
VICXOIHBIX JAHHBIX JUIS TAJIBHEHIIEro aHAIN3a.

Tema 3.2

Metoauka
MIPOTHO3UPOBAHUS

[TonsiTre MporHoO3a U MpeABHAEHUS. 3aKOH paclpeIeeHHs
ciayyaitHoM BenuuuHbl. CTaTUCTUYECKUE OIICHKU MapaMeTpOB.
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JoBeputenbubie 001actu. Teopuss MOMEHTOB.
Koppensauuonnsiii ananus. Mcnonb3oBaHue MoAEIH
MHOKE€CTBEHHOM JIMHEHHON perpeccuu s MPOTHO3UPOBAHUSA
SKOHOMUYECKHUX MOKa3aTeNe.. AHAIU3 PEMEHHBIX PAJIOB.
JlucniepCMOHHBIN aHAIN3.

Tema 3.3 | IHCTpyMEHTHI ajist Cucremsl Apache, Python 6ubnauoreku (Pandas, NumPy,
00paboTKHu U aHanu3a Matplotlib, Seaborn), R, Map Reduce
JTAaHHBIX

3.4. Opranuzamusi caMOCTOSTENIbHOW PabOThl 00yYaIOMIMXCs

CamocrosiTenpHas paboTa CTyJIeHTa — 00s3aTelbHas 4acTh 00pa3oBaTEbHOIO MpoIecca,
HampaBJeHHAss HAa  pPa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM000pa30BaHMI0, Ha MPOCKTHPOBAHMWE JAIbHEWIIEro 00pa3oBaTeNbHOTO Mapuipyra M
npodecCHOHATBLHON Kapbephl.

CamocrosiTenbHast paboTa 00y4aronuxcst M0 AUCHHUIUIMHE OPTaHN30BaHa KaK COBOKYITHOCTH
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00ECleuMBaIOUINX YCIEIIHOE OCBOCHUE
JMCITUTIIIHHBL

AynuTopHas caMOCTOsTEeNbHAs paboTa OO0ydyaromMXCs MO JUCLUUIUIMHE BBITIOJIHIETCS Ha
y4eOHBIX 3aHATHAX TI0J PYKOBOACTBOM TIpETojaBaTels M IO €ro 3aJaHuio. AyJUTOpHAs
caMoCTOsITeNIbHas paboTa 00yJaroImuXxcs BXOIUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUTAHOM Ha ayJUTOPHYIO PabOTY, U PETIIaMEHTUPYETCS pacliuCaHueM y4eOHBIX 3aHATHI.

BreaynuropHas camoctosiTenbHas paboTa 00ydaronuxcs — IiaHupyeMasi yueOHasi, HayqyHo-
HCCIIEeI0OBATENbCKas, MpaKTH4eckass paboTa OOy4aroUIMXCs, BBIMOJHAEMas BO BHEAyIUTOPHOE
BpeMs 10 33aJaHMI0 M TIpU METOJMYECKOM pYKOBOJCTBE IIperojaBaTensi, HO 0e3 ero
HETIOCPEICTBEHHOT O YUacTHs, pacluCaHiueM yIeOHBIX 3aHATUI HE PeTIIaMeHTUPYETCH.

BrueaynuropHas camoctosiTenbHasi paboTa 00y4yaromumxcst BKJIIoYaeT B ceOst:

- MOJITOTOBKY K JIEKLIUSAM M Ja00paTOPHBIM 3aHATHUSAM, SK3aMEHaM;

— M3y4deHne yueOHbIX MOCOOHIA;

- M3y4YCeHUE Pa3/IeioB U TEM, HE BHIHOCHMBIX Ha JICKIHH;

- MOJIOTOBKY K BBIIIOJIHEHHIO JTA0OPATOPHBIX padOT M OTYETOB O HUM;

- yJacTue B PEKOMEHJIOBAHHBIX KOHTPOJIBHO-PEHTHHIOBBIX MEpPONPHATHSIX, B TOM
qrcie Npo(OpHUeHTAINOHHBIX;

- MOJITOTOBKY K MPOMEXYTOYHON aTTEeCTallui B TEUYCHHUE CEMECTpa.

CamocrosarenbHass pabora OOydyalOmMXCsl C Yy4acTHEM TMpernojaBarenss B (GopMmMe HHOM
KOHTAKTHOM pabOTHl MpeaycMaTpuUBaeT TPYINOBY0 W (WJIM) WHIUBUIyaIbHYIO paboTy C
00yJaroIMUCs ¥ BKITIOYAET B ceOsl:

- MPOBEJCHNE MHUBHIYAIBHBIX U TPYIIIOBBIX KOHCYJIBTAIIUH 110 OTIEIBHBIM TEMaM U
pa3zenam JUCLUILIHHEI,

- IPOBEJCHNE KOHCYIIBTAlUi Mepes IK3aMEHOM;

- KOHCYJIBTAI[H [0 OPTaHMU3AIMH CaMOCTOSTEIFHOTO M3YYEHHs OTICIbHBIX pa3ieioB
U TEM.

[lepeuenp pas3znenoB (TeM), MOJHOCTBIO MM YAaCTUYHO OTHECEHHBIX Ha CaMOCTOSITEIbHOE
U3y4EHHUE C TTOCIEeTYIONINM KOHTPOJIEM:




Bune! u ¢gopmsl -
HaumenoBaHue pa3gena KOHTPOJIbHBIX é
/TeMBI OucyunIunsl, MepOonpUATHIA e
Ne BBIHOCHMBbIE HA 3agaHusd 1J151 CAMOCTOSITEIbHOM PadoThI (YYMTBHIBAIOTCSI s
CaMOCTOSATEJIbHOE npu npoBefeHuu [ S
n3yveHue TEKYIEero S
KOHTPOJIs1) ==
1. [IpuHITUTIIEL PAOOTHI Omucats anropuTMBI PabOTHI YCTHOE 3
HelepoceTel HeHpoHHBIX ceTeil. O00CHOBATH cobeceoBaHue
11eIeCO00Pa3HOCTh Pa3TMIHBIX 0 pe3yJbTaTaM
HEUPOHHBIX CETEN IS pelIeHUs 3a1a4 BBITTOJIHEHHOU
aHayM3a OOJBIIUX JAHHBIX paboThI
2. Metoxa OnIOpHBIX M3yuuts anroputm SVM. O60ocHOBaTh | ycTHOE 3
BekTOpoB SVM npuMmeHneHuss SVM uist pemieHus 3a1ad | cobeceioBaHme
aHayM3a OOJBIIUX JAaHHBIX o pe3yJbTaTam
BBIIIOJIHEHHOM
paboTh

3.5. IIpuMeHeHwHe 3IEeKTPOHHOTO 00yUeHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIHbHBIX
TEXHOJIOTUU

Peanuzanus nporpaMMel yueOHON AUCIUIUIMHBI C TIPUMEHEHUEM JICKTPOHHOTO 00Y4YeHUs 1
JUCTAaHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH pEerlaMeHTUPYeTCs IeHCTBYIOUIMMHU JOKaIbHBIMU
aKTaMU yHHUBEpPCUTETA.

B osnexTpoHHyr0 00pa3oBaTENbHYIO CpeAy IEpEeHECeHbl OTIeNbHbIE BHIbBI Y4eOHOM
JeATEIbHOCTH:

HCIO0/Ib30BaHHE ncnoabsopanne 30 u JOT o0beMm, BKJIIOYEHHE B Y9eOHBIH
90 u 10T yac npouecc

CMEIIaHHOE TIEKITUU 34 B COOTBETCTBHH C

o0ydeHme pacricaHueM ya9eOHBIX
3aHATHI

TEKYIIUN KOHTPOIb | TECTHPOBAHUC 2 B COOTBETCTBHH C
pacrucanueM ya9eOHBIX
3aHATUI

DO0P obecneuynBarOT B COOTBETCTBUH C MPOTPAMMON JTUCITUTIITUHBI:

- OpPraHU3aIMI0 CaMOCTOATENbHON pPaboThl 00y4aromerocsi, BKJIOYas KOHTPOJb
3HaHUN oOydaromierocs (CaMOKOHTPOJb, TEKYIIUH KOHTPOJIb 3HAHUA U TPOMEKYTOUYHYIO
aTTECTAITHIO),

- METOAMYECKOE COMPOBOXKACHUE U JONOJHUTEIbHYIO HH()OPMAIIMOHHYIO TIOIEPKKY
AIIEKTPOHHOTO  OOyueHHUs  (IOMOJHUTENbHBIE yueOHble U MH(POPMAIMOHHO-CIIPABOYHBIC
MaTepHuabl).




4.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1.

PE3YJIbTATBI OBYUEHMUA 11O JUCHHIITHHE, KPUTEPUN OLIEHKHX YPOBHA C®OPOPMHUPOBAHHOCTH

CooTHeceHue MIaHUPYEMBIX PE3yJIbTaTOB O0OYUYEHHUS C YPOBHSAMHU CHOPMUPOBAHHOCTH KOMIIETEHIIMU(IA).

Hrorosoe konmuyectBo 6amioB B 100-0amibHOM cucTeME O pe3yibTaTaM TEKYIIEH U MPOMEXYTOUYHOM aTTECTAIUN OMPE/ISIIICTCSI B COOTBETCTBUU C
MeTo KO NCTIOTb30BaHMsI 0AUTEHO-PEUTHHTOBOM CHCTEMBI TIPU pea3alliid OCHOBHBIX MPO(eCcCHOHaIhHBIX 00pa30BaTEIbHBIX MPOTPAMM BBICIIIETO 00pa30BaHUS
WucTuryTa nHGOPMAIIMOHHBIX TEXHOJOTHH ¥ IM(POBOil TpaHCcHOpMaLUu

Yposun Hrorosoe Onenka B . IToka3aTenn ypoBHs c)OPMHPOBAHHOCTH
copMupoBaHHOCTH KOJIN4€eCTBO NATHOANILHOU = = =
. YHHMBepPCAJbHOMI(-bIX) o0menpodeccnoHAIbLHOM(-bIX) npodeccnoHaTbHO¥ (-bIX)
KOMIeTeHIn U (-if) 0aJ10B cucreme N . »
. KOMIIeTeH MM (-i1) KOMITeTeH M I KOMIeTeHnu(-i)
B 100-0anabHOM 10 pe3yJbTaTam k-2
cucreme TeKylieH u WJI-TTK-2.1
10 pe3yJibTaTam TIPOMEKYTOYHOH I/IJI-IIK-Z.Z
TeKyleH u aTrecTanun UJI-TIK-2.3
MPOMeKYTOYHOU WJT-TTK-2.4
aTTecTAlNu
BBICOKUH 85-100 OTJINYHO OO0yuarommuiics:

— MICYEPIBIBAIONIE M JJOTHYECKU
CTPOWHO U3MaraeT y4eOHbIH
MaTepHall, yMeeT CBA3bIBATh
TEOPHIO C IPAKTUKOM,
CTIpaBIISICTCS C pEIICHUEM 3a/1a4
npodeccCuoHaTbHON
HaIpaBJIEHHOCTH BBICOKOT'O
YPOBHS CJIO’KHOCTH, IPABUIIBHO
000CHOBBIBACT IPUHSTHIC
peleHus;

— TO0Ka3bIBaeT YETKHE CUCTEMHBIE
3HaHUS U NPECTaBIICHUS O
LeJIsX, 3aa4ax U IpUHIHIIAaX
00paboTKH OONBIIMX JAHHBIX;

— J1aeT pa3BepHYThIE, ITOJIHbIC U
BEPHbIE OTBETHI HAa BONIPOCHI, B
TOM YHCJIe, IOTIOJTHUTEIbHBIC

— 000CHOBAaHHO MPUMEHSIET
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METOJIbI aHAJTN3a KaueCTBa
MIPOTPaMMHOTO O0ECTIICUCHHS,

— TIPUMCHSIET U3yYCHHEIC
TEXHOJIOTHH JIJIs1 00pabOTKU U
aHasu3a OOMBIINX JaHHBIX

— JICMOHCTPUPYET Ha BHICOKOM
YPOBHE HABBIKH U YMCHHS
00pabOTKH OOJIBIINX JAHHBIX

— HCIMOJIb3YET MPOTrpaMMHbIC
CpEeICTBa JIJIs MOITOTOBKH,
00paboTKN W aHAIIN3a OOJIBIINX
JTAHHBIX

MOBBIIIIEHHBIA

70 -84

XOPOIIIO

OO0yuaromuics:

— JIOCTaTOYHO MOAPOOHO,
TPaMOTHO | IO CYIIECTBY
M3JIaracT U3yYCHHBIM MaTepual,
MPUBOJIUT U PACKPHIBACT B
TE3UCHOU (pOopMe OCHOBHBIC
MOHSTHS,

— 000OCHOBAaHHO HM3/IaTacT,
aHANM3UPYET H CUCTEMATU3UPYET
HU3yYCHHBIN MaTepua;

— TOKa3bIBACT 3HAHUS
TEOPETUYECCKOTO U
MPaKTUYECKOT0 MaTepraia o
HEJISX, 337a9aX | IPUHIIHIIAX
00paboTKN OONBIITNX JAHHBIX, HE
JIOTTyCKast CYIIeCTBEHHBIX
HETOYHOCTEH.

— MPUMEHSIET METO/IBI aHATH32
Ka4yecTBa MPOrPaMMHOTO
o0ecIieueHus;
— BIIQJICET HEOOXOIUMBIMH
HaBBIKAMHU M IPUEMAMHU
00pabOTKHU ¥ aHAIHM3a OOJIBIINX
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JTAHHBIX;
— HCIOJBb3YeT MPOrPaMMHbIC
Cpe/ICTBa /s IOATOTOBKH,
00pabOTKU M aHa/IN3a OOJIBIINX
JTAaHHBIX, COBEpIIAs
HE3HAYUTEIbHBIC ONTUOKH;

0a30BLIN

55-69

YAOBJIETBOPHUTEIHHO

— JIeMOHCTpHpPYET
TEOpPETUIECKUE 3HAHUS
OCHOBHOTO Y4eOHOT0 MaTepHana
JTUCHUTUTHHBI Ha 0a30BOM YPOBHE
B 00BEME, HEOOXOIMMOM IS
JaTbHEHIIIEr0 OCBOCHHUS YUCOHOM
MPOTPaMMBI;

— UCTBITHIBACT CEPhE3HBIC
3aTpyAHCHHS B TPUMCHCHUN
TEOPETUIECKUX MOJOKCHUH MPH
pelIeHUN PAKTHUSCKUX 3a/1au
npodeccuoHaTbHON
HaTpaBJICHHOCTH CTaHAAPTHOTO
YPOBHS CJIO)KHOCTH, HE BIIAJICET B
MOJTHOM 00BeMe HEOOXOTUMBIMU
JUTS TOTO HABBIKAMU H
npuéMamu;

— UMeEeT MPEICTABICHUE O
METO/ax aHaAJIN3a KauecTBa
MPOTPaMMHOT0 00CCIICUCHHS;

— BIaJeeT B MUHUMAIIbHOM
00BeMe HaBBIKAMH U TIPHEMaMH
00paboOTKH OOJBIINX JAHHBIX;

— HUMeEET MPE/ICTABICHHS O
MPOTPAMMHBIX CPEACTBAX IS
MOATOTOBKH, 00pabOTKU U
aHamu3a OOJNBIINX JIAHHBIX;

HU3KHUH

HCYAOBJIICTBOPUTCIBHO

OO0OyyJarouincs:

— JACMOHCTPUPYCT (bpaFMeHTapHBIC SHAaHUA TCOPCTUUCCKOI'0 U MPAKTUYCCKOTO MATCpHaJl, JONYCKACT
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rpyOble OIMMOKH TIPH €0 M3JI0KCHUN Ha 3aHATUSAX U B X0 MPOMEKYTOUYHOU aTTECTaIUH,
WCTIBITHIBAET CEPbE3HBIE 3aTPYTHEHHS B TPUMEHEHUHN TEOPETUIECKHUX TOJI0KEHUN TIPY PEIICHUH
MPAKTHYECKUX 3a/1a4 MPOoheCCHOHANBHOI HAIIPABIEHHOCTH CTaHAAPTHOTO YPOBHS CIIOKHOCTH, HE

BJIaZIcET HEOOXOAMMBIMH ISl 3TOTO HABBIKAMH U TTPHUEMaMU;

pacupoCTpaHCHHBIX METOAOB 06pa6OTKI/I OOJIBIINX JaHHBIX;

MaTepuaia B 00beMe, HeOOXOAMMOM JIJIs TajbHEHIIeH yueObl.

— He crmocobeH MpOoaHAJIM3NUPOBATL CUTYallUIO, OUCHUTL BO3MOKHOCTH MPUMCHCHUA

— HC BJIAJCCT NMPUHIUIIAMHU IMMPOBCPKHU Ka4CCTBA NPOTPaMMHOI0 O6€CH€‘I€HI/I${;
— OTBCT OTPAKaCT OTCYTCTBUC 3HAHUK Ha 0a30BOM YPOBHE TCOPETUYCCKOTO U MPAKTUYCCKOTO

S.

3aIUTAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHUS 110 TUCIHUIUIMHE, YKa3aHHBIX B pa3zelie 2 HaCTOALIeH MPOrpaMMbl.

OILIEHOYHBIE CPEJCTBA JJIS TEKYIIETO KOHTPO.JISI YCIEBAEMOCTH U MPOMEXYTOYHOM
ATTECTALHNHU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeseHUU KOHTPOJS CAMOCTOSITETIBHON pabOThl O0YyYaromuXcs, TEKYIIEro KOHTPOJIS W MPOMEXYTOYHOH aTTecTaluu MO yueOHOU
mucuumiinHe TecThpoBaHHME MPOrPaMMHOTO OOECHEeYeHHUs MPOBEPSETCS YpPOBEHb CPOPMHUPOBAHHOCTH Yy OOy4alomMXcs KOMIIETEHIMI W

5.1. CDOpMBI TCKYHICT'O KOHTPOJIA YCIICBACMOCTHU, IIPUMCPBI TUIIOBBIX SaHaHHﬁ:
Ne @DopMBbI TEKYIIETO T TE5780 TTE  e ®opmupyemas
L KOHTPOJIsA KOMIIETeHIUsI
1. Jlaboparopnas pabora Ne 1 | CrenepupoBaTh OOJBINTON MAacCHB JaHHBIX W 3ammcaTh B onuH ¢ain. 3ammcars dToT MaccuB | [TK-2:
O6paboTKa OOBITIX naHHbIX B (haiin data.txt. Pa3outh MaccuB gaHHBIX Ha 10 wacred m 3amucarh Kaxayio dacth B | U-TIK-2.1
naHHbIx Python otnensHbIN Qaiin data part X.txt, rme X — HoMep vactu. Co31aTh penpe3eHTaTHBHYIO BEIOOPKY
M3 MacCHBa JTaHHBIX, coaepxarryto 100 ciydaitaeix 3HadeHuii. CreaepupoBarh DataFrame, rre:
- IlepBrrIii cTONMOECI] COMEPKUT CITydaiHbIe TIebIe yrcia oT 1 go 100.
- Bropotii cronben cogep:kuT ciaydaifHble yiciia ¢ HOPMAIbHBIM PACIpEeICICHUEM.
- Tpetwii cTonber coaep >KUT ciay4aiiHble CTPOKU (HanpuMep, OYKBBI).
3anucats DataFrame B dhaiin dataframe.csv.
2. Jlaboparophas padora Ne 2 | CreHepupoBaTh OOJIBIIION MacCHB JaHHBIX U 3allMCaTh B OAUH (aiia. Y CTaHOBUTH MaKET TIK-2:
O6paboTka 6obIIHX purtr. 3anucaTh MacCUB JaHHBIX IO YacCTsIM B HECKOJIbKO (aiinoB. ChopmupoBats NA-TIIK-2.1
IaHHBIX R perpe3eHTaTHBHAS BBIOOPKY OTrpaHWdeHHOTO pa3mepa. CrenepmpomaTh data.frame ¢ Tpems
cronoriamu 1 100 cTpokammy.
3. JlaGopatopnas pabota Ne3. | CreHeprpoBaTh OOJIBINION MacCHB JaHHBIX ¢ AByMs mpusHakamu (Hampumep, 10,000 cayuaiinsix | UJI-TTK-2.1
KnacrepHsiii ananus TOYEK). 3ammucaTh TOT MACCHB JIaHHBIX B (aiii cluster data.csv. WI-TIK-2.2
OOJIBIINX JTAHHBIX 3arpy31<a TAHHBIX . I/II[-HK-2.3
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[IporecTrpoBath pa3paboTaHHBIC TPOTPAMMBI Ha HEOOIBIIINX TECTOBBIX JaHHBIX.

[IpumenuTs pa3paboTaHHBIC MPOrPaMMBI K OOJBIINM JaHHBIM (HAIPUMEP, TEKCTOBBIM (aill ¢
HECKOJILKMMH THTabalTaMu JaHHBIX ).

CpaBHHUTH BpeMsI BBIITOJIHEHHS MPOTrPaMM Ha HEOOJIBIINX M OOJIBINNUX JTAHHBIX.

Ne @DopMBbI TEKYIIETO T TE3780 TTE  e ®opmupyemas
nn KOHTPOJIsI KOMIIETEHIIMSI
3arpy3uthb ganuble u3 (aiina cluster data.csv B DataFrame NA-TIK-2.4
[IpoBecTn HOpMaANU3AIUIO JAHHBIX (IPUBECTH AaHHBIC K SMHON IIKAaJIe)
IIpoBeneHue K1acTepHOrO aHANIK3A:
Busyanu3upoBaTh gaHHBIE C TOMOIIBIO scatter plot, packpacuB TOYKH B 3aBHCHMOCTH OT KJ1acTepa
O1eHUTh Ka4eCcTBO KIIacTepU3aALIH

4. JlaGopatopnas padota Ned. | CreneprupoBarh OOJIBIION MAcCHB HAaHHBIX C HECKOJIBKMMHK TNpu3Hakamu (Hampmmep, 1000000 | MJI-TTK-2.1
Buzyanuzanus 6051b1mux CIyYaifHBIX TOYEK C 3 MpHU3HAKAMH). WJI-TIK-2.2
JaHHbBIX 3anucarh 9TOT MacCHB JIaHHBIX B (aiin visualization data.csv. NA-TIK-2.3

3arpysuTh naHHbIe U3 aiina visualization data.csv B DataFrame NJ-TIK-2.4
[TocTpouTs TUCTOrpaMMy ISl K&XKIOTO MPU3HAKa

IMoctpourts scatter plot 1t map NpU3HAKOB

ITocTpouTh KOPPEISINOHHYIO MaTPHILy H BU3yJIN3UPOBATh €€ ¢ IMOMOIIBI0 heatmap

CreHepupoBaTh JaHHBIE C KOOPIMHATAMH U IIOCTPOUTH KApTy

5. JlaGoparophas padora Ne5. | 3arpy3uth gaHHbie u3 (aiina dataframe.csv. NJ-TIK-2.1

Perpeccuonnslii ananm3 [IpoBecTu npeaBapUTENBHBIA aHAJIN3 JAaHHBIX: U3YYUTh CTPYKTYPY JaHHBIX, TPOBepUTh Hannuue | MJI-ITK-2.2
MPOMYIIEHHBIX 3HAYEHHUH, IPOBECTH OMHUCATENBHYIO CTATUCTHKY. NA-TIK-2.3
IMoctpouts rpaduku ajis BU3yaau3alliy JaHHBIX: scatter plot [y B3aUMOCBSI3H MEXIY NJI-T11K-2.4
MPU3HAKAMH, THCTOTPaMMBI JUIs paclpeeieHus KaXKaA0ro Mpru3HaKa.

Paznenuts nanHbIe Ha 00YYAIOLIYIO U TECTOBYIO BRIOOPKH B cooTHOmeHnU 70/30.

[IpuMeHuTH METOI TPOCTOM JTMHEUHOW perpeccuu il Npeicka3aHus 3HAYeHUH OTHOTO U3
IIPU3HAKOB 110 JPYTUM IIPU3HAKAM.

OueHuTh Ka4ecTBO MOJIENIN Ha TECTOBOM BEIOOPKE C UCTIONB30BAHUEM METPUK PErpeccuu
(Hampumep, cpeaHss aOCOMIOTHAS OIINOKa, CPEIHSAS KBaApaTHIHAs OIINOKA).

IIpoBectu aHanu3 pe3ysbTaTOB U CAEIATH BBIBOJBI O IPUMEHUMOCTH PETPECCHOHHOTO aHAIN3a
JUIS JAHHOTO Ha0Opa JaHHBIX.

6. JlaGopatopnas pabota Ne6. | Pazpaborats mporpamMmy Ha si3bike Python mns momcuera wactoTel BeTpedaemocTu cioB B | MJI-TTK-2.1
OcHOBBI pabOTHI B TeKCTOBOM (haiiie ¢ ucronp3oBanneM npuHIUIoB MapReduce. NA-TIK-2.2
MapReduce Paspa6orats mporpamMMmy Ha sisbike Python mis mogcdera cymmbl uucen B TekcroBoM (aitne ¢ | MJI-TTK-2.3

WCTIONb30BaHueM NpuHIMTIOB MapReduce. NJI-TIK-2.4
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3. Kako#i u3 TUIIOB JaHHBIX OTHOCUTCS K YACTUYHO CTPYKTYPUPOBAHHBIM?
a) Jloru cepBepoB

b) Buneo-daiinsr

c¢) Tabnu1el B pensimoHHOM 0aze TaHHbIX

d) Hoxyments! B popmate PDF

Bapuanr 2
1. Kaxo# U3 THIIOB JaHHBIX OTHOCHUTCS K CTPYKTYPUPOBAHHBIM?

Ne @DopMBbI TEKYIIETO IIpuMepbI THIOBBIX 3a1aHM ®opmupyemas
nn KOHTPOJIsI KOMIIeTeHIHsI

Caenatb BBIBOIBI O MpUMEHHMMOCTH U d¢¢exTuBHOCTH MeTona MapReduce mis o6pabotku
OOJIBIINX JTAHHBIX.

7. YcTHBIN onpoc Bo3mo:xkHBIe BOompochl pH 3amuTe pador [K-2:
1. Kakuie MeTOIbI HCIOIB3YFOTCS ISl 3aIIMCH M YTCHHS JaHHBIX B (haiijip1? NJ-TIK-2.1
2. Kak co3gaTh penpe3eHTaTuBHYIO BBIOOPKY M3 OOJBIIOr0 MaccrBa JaHHBIX? NI-TIK-2.2
3. Yto takoe DataFrame u xakue onepanuy MOKHO C HUM BBINONHATH4. UTo sBiIgeTcs WJ-TIK-2.3
WHCTPYMEHTApUEM TECTHUPOBITKA? WJT-TIK-2.4
4. Kakum 00pa3oM ompeaesnsieTcsi KOIMYecTBO HHTEPBAIOB B KJIACTEPHOM aHanu3e?
5. Kakwue sTanb! Brirodaet B ce0s TexHomoruss MapReduce?
6. KakoBbI OCHOBHBIC KOMITOHEHTBI OMOIHOTEKH mrjob?
7. Kak co3gars rucTorpaMmy ¥ HaCTPOUTH ITapaMeTphl rpaduka B seaborn?

8. Tect Bapuanr 1 TIK-2:
1. Kaxoit ¥3 HHCTPYMEHTOB MCIIOJIB3YETCS ISl aHAITM3a OOJIBIIHMX JTAHHBIX? NI-TIK-2.1
a) Apache Spark NI-TIK-2.2
b) Google Sheets NA-TIK-2.3
c¢) Dropbox WJT-TIK-2.4
d) GitHub
2. Kaxoif u3 HHCTPYMEHTOB UCTIOJIb3YETCS JUIsl BU3yaIU3aluH TaHHBIX ?
a) Matplotlib
b) MySQL
c¢) Apache Hadoop
d) Linux
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I

@DopMBI TEKyIIEro
KOHTPOJIsI

IIpumepbl TUNIOBBIX 3aJaHUI

dopMupyemasn
KOMIIETEHIIMSI

a) TaGuuIIel B peNIAIIMOHHON 0a3e TaHHBIX
b) Jloru cepBepoB

c¢) JoxymenTs! B hopmare PDF

d) Buneo-aiinbt

2. Kakoii hopmaT maHHBIX SBIsSETCS OMHAPHBIM?

a) JSON-aiins

b) TabGau1iel B pensiuoHHON 6a3e JTaHHBIX

¢) Buneo-daiins

d) CSV-daiinb

3. Kakoit u3 nepeyncieHHbIX UICTOYHUKOB IaHHBIX OTHOCUTCA K MHTepHery Beeit (10T)?
a) JlaHHbBIE COMAIIBHBIX CETEH

b) [Toka3aHusi yMHBIX CUETUYHKOB

c¢) TpaH3akuuu B MUHTEpHET-Mara3uHe

d) JInyHbIC 3aMETKH IOJIH30BaTEIICH

Pegepat

Tems1 pedpeparos:
1) Hcropus u sBomonus koHuenuuu "bonpmme nanusie"”
2) Poxb 607pImMX JaHHBIX B COBPEMEHHOM MHUPE
3) OcHOBHBIE BBI30BHI U TPOOIEMBI paOOTHI C OOJIBIIUMU TAHHBIMU
4) Ilpunuurbl paboThI ¢ OOIBITUMHU JaHHBIMH: 00BEM, CKOPOCTh, pazHoobpasue (3V)
5) Tuns JTAHHBIX B 00IBIINX JTaHHBIX: CTPYKTYPUPOBaHHbIE,
MOJIyCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE
6) Metoabl cOopa U XpaHeHHUs OOIBIINX JAHHBIX
7) Texnonoruu cbopa nanubeix B UaTepuere Bemei (IoT)

TIK-2:

WJI-TIK-2.1
WJI-TIK-2.2
WJI-TTK-2.3
WJI-TIK-2.4

10.

[Tocenmienue
poOpHUEHTAIIMOHHBIX
MEpOIpPUATUH

Nel. Yyactue B myOIMUHBIX TPOPOPHUEHTAIIHOHHBIX MEPOIIPUATHIX, IIPOBOIUMBIX Ha TEPPUTOPHUU
PI'Y um. A.H. Koceirusna.

Ne2. Vwuacte B NyONWYHBIX NPOPOPUEHTAIMOHHBIX MEPOIPHUITHAX, IPOBOJUMBIX BHE
tepputopuu PI'Y um. A.H. Koceiruna.

11.

YyacTtue (IOCTIKCHHS) B
poecCUOHATBHBIX
KOHKYypCax

Yyactue WM NprU30BOC MECTO B XaKaTOHE WJIM WHOM COPEBHOBAHHMH C O(PUIMATIHHBIM y4acTHEM
PI'Y um. A .H. Kocwsirnaa

TIK-2:

W-TIK-2.1
WUI-TIK-2.2
W-TIK-2.3
WI-TIK-2.4
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Ne @DopMBI TEKyIIEro . dopMupyemasn
P y IIpuMepbl THOBBIX 3aAaHMIT pMUPY
nn KOHTPOJIsI KOMIIETEHIIMSI
12. | Hayunas n/unu VYyacTue B Hay4HOU KOH(EPEHLIUU WIN HHOM HayYHOM MEPOIPUATUH B KayeCTBE MPEACTaBUTEILI
npakTuieckas pabora PI'Y nm. A.H. Kocsirnna

5.2. Kpurepun, nikanasl OHEHUMBAHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH:

KpI/ITepI/II/I U IIKaJIbl OLCHUBaHHA (bOpMI/Ip}/'IOTCﬂ B COOTBCTCTBUM C OI'paHUYUCHHUAMH MeTO,Z[HKOﬁ HCIIOJIb30BaHUA 6aHHBHO—peﬁTHHFOBOﬁ CUCTCMBI IIpU

peanu3anyuy OCHOBHBIX HPO(ECCHOHATBHBIX 00pa3oBaTEIbHBIX IPOrpaMM BbIcHIero oOpa3zoBaHus MHCTHTYTa HH(MOPMAIMOHHBIX TEXHOJIOTWH W HU(POBOH
TpaHchopMaLnu.

Kputepun oneHnBaHus U NpaBuja HaunciaeHus 0aioB 3a KPM
Tun Hauncinenne
KonTpoabHblie Banna nan
KOHTPOJBbHO- HanMeHnoBanue 0a/1J10B
- CPOKH U ANATIA30H
PEeiTHHIOBOIO KPM IIpaBuia HauncaeHus: 6a1J10B nocJjie 6
HIKaJ1a PO3uH aJ1110B
MepONPUATHA 3aBepLIeHUA
0a/1710B
arrecranmumn
[Tpuka3 unm PacriopspbkeHne o BKIIIOYEHUH MEPONPHUATHH B YUEOHBIH Ipoliecc, HaIuuue
OTMETKH O rocelieHnn Meponpusitus. [loareepkaeHne oT AMPEKTOpa HHCTUTYTA O
VyacThe B COOTBETCTBHH MEPOIPHUITHUS MPOGDHIIO MOATOTOBKH.
Tocetere mpod Iy OIMYHBIX basn 3a KPM omnpenensiercst Kak OTHOIICHHE KOJIMYECTBA OCEICHHBIX MEPONPHUSATHH K|
P MEpOTPHATHSX, MpoBeJeHHBIM. MeponpusTHe 3aCUNTHIBAETCS KaK OCELIEHHOE ITPU YCIIOBUU aKTUBHOM
OPHUEHTAaLUOHHBIX Her . Her 1-5
MEDOMDUSTHIL MIPOBOANMBIX Ha paboThl 00yUarOLIErocsi HA MEPONPHUATHH: 03BYUYHMBAHUE BOIIPOCOB, YUacTHE B
porp tepputopuu PI'Y JMCKYCCHSIX, IPOSIBICHUH ITPU3HAKOB ChOPMUPOBAHHOCTH COOTBETCTBYIOLINX
uM. A H. Kocsiruna KOMIETEHIMH U T.II.
KPM MoeT ObITh YUTEHO IO BCEM TUCHHUTUIMHAM,
ucnons3yromum bPC.
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Kputepun oneHnBaHus U NpaBujia HaunciaeHus: 0aioB 3a KPM

Tun Hauucienue
KonTpoabHbie Banna nan
KOHTPOJBbHO- HaumenoBanue 0a/1J10B
- CPOKH U ANATIA30H
PEeTHHIOBOIO KPM IIpaBuia HauncaeHus: 6a1J10B nocJie 6
HIKAJIa IPO3UH 4JU10B
MepONPUATHA 3aBepLIeHUA
0aJJI0B
aTrrecranmumn
[Mpuka3 unu Pacniopsbkenne 00 y4acTHu B MEpOIIPUSTHH, HAJIMYUE NOATBEPKICHUS
noceneHus: Meponpustus. [loaTBep)kaeHre OT TMPEKTOPa HHCTUTYTa O COOTBETCTBUH
Yuacrue B MEPOIIPUATHS TPODHUITIO TTOATOTOBKH.
Ty OIUYHBIX .
MEPOIDHSTISX basn 3a KPM omnpenensiercst Kak OTHOIICHHE KOJIMYECTBA OCEICHHBIX MEPONPUATHH K|
eT MpoBeJeHHBIM. MeponpusTHe 3aCUNTHIBACTCS KaK MOCELIEHHOE ITPU YCIIOBUU aKTUBHOMH eT -
I 011)30)1§M},1x BH’e H M H 1-4
Tg pputopuu PTY paboThl 00yUarOLIErocs: Ha MEPONPHUATHH: 03BYUYHMBAHUE BOIIPOCOB, YUacTHE B
HCKYCCHSX, IPOSIBJICHUH PU3HAKOB C(HOPMHUPOBAHHOCTH COOTBETCTBYIOIINX
uM. A.H. Koceiruna JHCKY 1P p P DMHP Yot
KOMITCTEHIIMH U T.II.
KPM MokeT OBITh YUTEHO IO BCEM AUCLUILTHHAM, HUcTioib3ytomuM BPC.
[Tpuka3 unu Pacniopspkenne 06 opraHn3aliuy /Wi y4acTHU B MEpOIpUsTHU. JIOKyMEHTBI, IIOATBEPKAAI0IINE
ydacTue U pe3ynbTarhl ydacTus. COOTBETCTBHE COAEPKAHMUS JUCHHUIUIMHBI 1 MEPOIIPUSTHS ONpEe/IeIIsieT
VyacTue win peaTM3yIONIM AUCUUIUIMHY NIPEIojaBaTellb. baibl 32 MEpONpUSsTHS ONPEEIISIOTCS PEaTU3YIOIUM UCIUILIHHY
IpernojaBaTeIeM Ha OCHOBAaHUH MPEA0CTaBICHHBIX JOKYMEHTOB.
IIPU30BOE MECTO B
VYuactue XaKaTOHE WJIM NTHOM KPM moxeT OBITh YUTEHO TOJIBKO B OJIHOI TUCHHILIHHE, Hcnoib3yoomeit BPC (o Beibopy cTyneHTa).
(mocTkeHus) B COPEBHOBaHUH C Her
npo(ECCUOHANBHBIX | O(ULIUATEHBIM OO6yJatonuiics: IPOSIBIUI IPO(PECCHOHATBEHBIA TIOAXO0T K BEITTOJIHEHNIO KOHKYPCHOTO
KOHKYpCax y4acTHEM 3aJjaHusl, 3aHsUI IPU30BOE MECTO MIIM €r0 KOHKYPCHas paboTa BHIIIOJIHEHa Ha BEICOKOM 1-2
PI'Y um. A.H. poheCCHOHATHFHOM YPOBHE 03 TPYOBIX OMITHOOK.
Koceiruna o Ha
OOy4aromMics y4acTBOBaJ B KOHKYPCE, BBIIOJIHII KOHKYPCHOE 3a/laHHE MTOJTHOCTHIO U
B cpok. OJiHaKo ero padoTa COAEP>KUT OLINOKH, IIOMAapPKH MIIK HE COOTBETCTBYET 0-1
TEMAaTHKE JUCIUILINHBI.
. CeprudukaT nim uHbIE TOKYMEHT, TIOATBEPKJAIOLINE YIaCTHE U PE3yJIbTaThl Y9acTHsl B HAYYHBIX KOH(EPEHIHAX
Hayunas W/ Yuactue B Hay4HOH WIN MHBIX HaYYHBIX MeponpusTusix. COOTBETCTBHE COAEPIKAHMUS TUCLUHUILIMHBI M IIPOLIEIIEro 00ydeHus
NpaKTHYeCKas KOH(pepeHLII WK Her olpeessieT peaau3yIoUi AUCIMIUINHY TIPerojaBaTelib. baibl 32 MEpONPHUSTHS ONPENEISIOTCS peaTu3yOIIM
paGota MHOM Hay1HOM JMCLMILIMHY MPenoaBaTeleM Ha OCHOBAHHH IPEIOCTABICHHBIX JOKYMEHTOB.

MEpOIIPHUATHH B
KauecTBe

KPM MoXeT OBITh y4TEHO TOJIBKO B OJHOHM TUCIUILIHHE, Hcnob3yomieit BPC (1o BEIOOPY CTyneHTa).
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Kputepun oneHnBaHus U NpaBujia HaunciaeHus: 0aioB 3a KPM

Tun Hauncienne
KonTpoabHbie Banna nan
KOHTPOJBbHO- HaumenoBanue 0aJ110B
. CPOKHM 1 AMANA30H
PEeTHHIOBOIO KPM IIpaBuia HauncaeHus: 6a1J10B nocJie 6
HIKAJIa IPO3UH 4JU10B
MepOoNpPUATHSA 3aBeplIeHUs!
0aJJI0B
aTrrecranmumn
npencrasutens PI'Y OO0yuaroIKiiCs TIPEJCTABIII aKTYaIbHYIO U OPUTUHAIBHYIO paboTy,
um. A.H. Kocbirnna COOTBETCTBYIOLIYIO TeMaTHKe JUCIUILTHHBL. PaboTa oTMEUeHa MPU30BBIM MECTOM, 3.4
VHBIM 3HAKOM OTJIMYUS WM TIpeNICTaBisieT coboit natepec B pamkax NUT-
HanpaBJIeHUs. Jla
OO6yuarontuiics mpeacTaBmi GopMaabHyIo paboTy, He UMEIOIIeH MPU3HAKK HAyYHOM
pabotel. PaboTa comepkuT OMMOKH, IPU3HAKH TIaruaTa Wid He COOTBETCTBYET 0-2
Hay4HOI TeMaTuKe 110 POPMAILHBIM IPU3HAKAM.
BhITIOMHEHME Tposepka He nossuee yem Ha IporpaMma HanmcaHna NpaBMIGHO B 3(QPEKTUBHBIM crioco6om. TTomyueHnbIe Tla 5
. NEPBOM 3aHATUU O 6 3a 1 pabory
yUeOHBIX 3a/1aHHiT NpOrpamMm u I PE3yJIbTAThI COBIANAIOT ¢ KOHTPOJIbHBIMHU AaHHBIMU. OTYET 110 paboTe opopMIiIeH
OTYETOB MO CICAYIOMCH IPaMOTHO U B COOTBETCTBHH C IIPAaBUIAMHU O()OPMIIEHHS OTIETOB
6 nmabopatopHOi )
J1abOpATOPHBIM pa6otst. [pn ITporpaMMa HamMcaHa IPAaBUIBHO, HO ¢ HE3HAYNTETHHBIME 3aMEUAHHSIMH TI0 3-
pabotam HApYILEHHH CPOKa crpykrype. [lonydeHHbIe pe3yIbTaThl COBNANAIOT C KOHTPOJIbHBIME J@HHBIMH. 3a 1 pabory
Cl1a4uM MeHee 4eM Hal Ortuer no pabore 0popMIIEH I'PaMOTHO, HO C HEOOJIBIINMH OTPEITHOCTSIMH
1 nenemo 63;1810/ B mporpaMMHOM KOJIE JOIYIIEHbI CEPhE3HBIE HE[OUEThI, KOTOPHIE MOTYT 1-2
CHg)KaeTCﬂ Ha | | IpUBOAUTH K HEIPABUILHEIM pe3yabTaTaM. OTueT 0(OpMIIEH C CYLIECTBEHHBIMU 3a 1 pabory
oJice HeM Ha HOTPELIHOCTSIMU
Hezemo — Ha 50%.
CTy/IEeHT HE MOXKET IporpamMma COJEPIKUT CYIIECTBEHHBIE OIIMOKH, HE O3BOJISIOLINE TTOTyIHTh 0 3a onmy
NepenTH K HOBOU pesynbrat win [Iporpamma He nipeacrasiena. OTYET HE IPEACTABICH paboty
abore He
P Basibl cKIaapIBaroTCS Mo BCeM paboTam 0-35
BBITOJIHUB 1a
HPEABLIYILYO [PAKTUKYM
Pedepar 1oJIHO M BCECTOPOHHE PACKPHIBAET 33IaHHYIO TEMY, OCO3HAHHO U 5
Brinonnenue Pedepar He noznnee bep P Packp y Y Ha
. IPaMOTHO UCHOJIB3YIOTCS TEPMUHOJIOTHS, TIOKA3aHbI IIyOOKHe 3HaHus 06 0ObeKTe,
y4eOHBIX 3aaHuit YCTAHOBJIEHHOTO
cpoxa. Tpu YMEHHE BBIICIUTH CYLIECTBEHHbIC U HECYILECTBCHHbIE €r0 IPU3HAKH, IPHYMHHO-

HapyIIEeHHH CPOKa
cla4yl MEHee YeM Hal

clieZicTBeHHbIE cBsi3u. OOyJaronmiicss IEMOHCTPUPYET TIYOOKHE U IPOYHBIC 3HAHUS
MarepHala o TemMe, UCUEPIIbIBAIOIIE U MTOCIEA0BaTEIbHO, TPAMOTHO U JIOTHYECKH
CTPOMHO €ro U3Jiaraer
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Tun
KOHTPOJILHO-
PEeTHHIOBOIO
MeponpusATHS

HaunmMmeHnoBaHue
KPM

Kputepun oneHnBaHus U NpaBujia HaunciaeHus: 0aioB 3a KPM

KonTpoabHbie
CPOKH U
LIKAaJ1a 3PO3UH
0aJJI0B

IIpaBuia HauncaeHus: 6a1J10B

Haumnciaenne
0aJ110B
nocJje
3aBepIICHUs
aTTeCTallMHu

bana uan
JMaNna3oH
0aJl1I0B

1 Henmemto Gamn
cHmkaercs Ha 30%,
6oiee yem Ha 1
Henemo — Ha 50%.

Pecdepat nocTaTouHO MOJHO OCBEUIAET 3aJAHHYIO TEMY, IPABUIIBHO HCIIOIb3YET
OCHOBHbIC TepMHHEL. [IoKa3aHbl Xopoue 3HaHHS 00 00BEKTE UCCIEOBaHN,
yYMEHHE BBIACINTh OCHOBHBIC IIPU3HAKH 00beKTa. B TekcTe mpociexuBaeTcs yeTkas
CTPYKTYpa, JIOTUUECKAs MOCIIEA0BAaTEIbHOCTD, OTpaXKaroIlas CyIIHOCThb
pacKpbIBaeMBIX MOHSTHH, TeOpuil, siBieHud. OOyyaronuiics, rpaMOTHO H3J1araet
MaTepuall, HO IONyCKAaeT HECYIECTBEHHbIE HETOUHOCTHU B ONPEACICHUSX.

Pedepar maer HeOCTATOUHO MOJHBINA OTBET HA 3aJaHHYI0 TeMy. [lOKa3aHbl 3HAHUS
MpeaMeTa UCCIeA0BaHus B TeKcTe MPOCIeKUBAETCS HEJOCTATOYHO YETKAS
JIOTUYECKast MOCIIEA0BATEILHOCTD U3II0kKEeHUs] MaTepuana. O0ydaromiuiics Biaaaeer
3HAHUAMH 00 0OBEKTE UCCIICAOBaHMS, HO HE 3HACT OT/ENIbHBIX JeTajel 1
0COOEHHOCTEH, JOMYCKAeT HETOYHOCTH.

Pedepar He packpbiBaeT TeMy WiH pedepar He IPeACTaBIeH

0-2

ATTecTalinOHHBIC
MEpOTIPUSATHUS

TectupoBanue

Her

Tect Bximrouaer 10 3amanuii. 3a BEIIOIIHEHNE KAXKIOTO TECTOBOTO 3aJaHUS
HCITBITYEMOMY BBICTABIITIOTCS OaJLTBI.

Kaxxnmoe 3amanne omeHUBaeTCsI IO HOMHUHAIBLHOM ITKajie, KOTopas Mpearoiaraet, 9To
3a MPaBWJIBHBIN OTBET K KAKJOMY 3aJaHHIO BBICTABIISETCS OUH Oail, 3a He
TpaBUIbHBIA — HOJIb.

0-10

ATTecTanuoHHbIE
MEpONpUATUS

VYcTHblif onpoc

Her

O6y‘IaIOHII/II7[C$I B X04€ ompoca OonmrMpacTCs Ha 3HaAHUA JICKHMOHHOTO MaTepuaia u
3HaHUs U3 JOIMOJHUTCIbHBIX NCTOYHUKOB. I/ICHOHLSYGT rpaMOTHO
HpO(l)eCCI/IOHaJ'ILHyIO JICKCUKY U TCPMHUHOJIOT'UIO. Y6C,HI/ITCJ'H)HO OTCTanuBacT CBOIO
TOYKY 3pCHUAL. HpOSIBHS[eT MOTHUBAHUIO U 3aUHTCPECOBAHHOCTDL K pa60Te.

O6y‘IaI()HII/II7[C$I B X0A€ ompoca onmrnpacTcs B OOJIbIIEH CTEIIEHH Ha OCTATOYHEIC
3HaHUA U CO6CTB€HHy}O HUHTYULUIO. HCHOJ’ILSyeT HpO(i)eCCI/IOHaJ'ILHy}O JICKCUKY U
TCPMHUHOJIOTUIO, HO AOIMYCKACT HETOYHOCTH B (bOpMyHI/IpOBKaX.

OOyyaronuiicst c1abo OpUEHTUPYETCS B MaTepHalle, B pacCyKICHUSIX HE
JEMOHCTPHPYET JIOTUKY OTBETA, IUIOXO BIIaZceT Mpo(ecCHOHATEHON
TEPMUHOJIOTHEH, He paCKPHIBACT CYTh B OTBETaX M KOMMEHTAPHAX

OO6yuJatonuiicss He OpUEHTHPYETCA B MaTepHale, B pacCyKICHUIX He
JEMOHCTPHPYET JIOTUKY OTBETA, IIOXO BIaeeT Mpo(ecCHOHATEHON
TEPMUHOJIOTHEH, He PaCKPBIBAET CYTh MPOOJIEMBI U He IIpearacT KOHKPETHOTO e
pemeHusI.

Jla

0-2

Hroro]

0-70
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5.3. IIpomexyrouyHas arrecTauus:

®DopMa NPOMeKYTOYHOM
arTecTauuu

Tunosbie KOHTPOJIbLHbIE 32JaHUS H HHbIE MaTePHAJIbI
AJIsl IPOBe/IeHNs] TPOMEKYTOYHOM ATTeCTallNu:

L.

DK3aMeH: buner 1

B YCTHOHU (hopme 1o Omreram 1. OcobeHHOCTH XpaHeHUs OONBIINX JTaHHBIX

2. Konuemus «3V»

3. 3amaua. [IpoBecTr KiIacTepHBINA aHATN3 MPEIOCTABICHHBIX JAHHBIX
buer 2

Crtpykrypusanus uHGpopMaIiu

2. TlonsTHda IpOrHo3a U NpeABUICHUS

3. 3agmada. V3 nmpemgocTaBiIeHHBIX JAHHBIX creHepupoBath data.frame ¢ Tpems ctonomamu u 100 cTpokamu.

5.4. Kpurepuu, mKagbl OUEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MU YUYEOHON AMCLMILINHBI:

Pe3ynprar mpoMexyTOYHOW aTTeCTAlluU OINPEACTSeTCS KaK COOTBETCTBHE CYMMBlI HAOpaHHBIX PEHTHHTOBBIX OasIOB 3a KOHTPOJEHO-PEHTHHTOBHIC
MEpPOTPHUATHS TEKYIIeH aTTeCTallii W KOHTPOIbHO-PEHTHHTOBBIX 0aJlIOB, HAOPAHHBIX 32 MPOMEXKYTOUHYIO aTTecTaruio. OeHKa 1Mo TUCIUILTUHBI BBICTABISIETCS B
cooTBeTcTBHH C¢ CHCTEMOW OIICHMBAHHSA PE3YJIbTATOB TEKYIIEro KOHTPOJIS W IMPOMEXKYTOYHOW aTTeCTallud, OMHCAHHOW B JTaHHOM [OKyMEHTE, a TaKXke B
COOTBETCTBHH C METOIMKONW HCIOJIB30BaHUS OalTbHO-PEUTHHTOBOW CHUCTEMBI MPH peal3allid OCHOBHBIX MPO(ECCHOHAIBHBIX 00pa30BaTENBHBIX MPOrpaMM
BhIcIIero oopazoBanus MHcTHTYTa MHPOPMAIIMOHHBIX TEXHOJIOTH U IIHPOBOI TpaHCHOpMAITHH.

®opMa MPOMeKyTOUHOMI

IMIxaabl oleHUBAHUS

aTTecTaluu
Kpurepuu onenuBanus "
HanmeHoBaHHEe 0LEHOYHOTO Iosy4yeHHBIe peiiTHHIOBbIE
cpeacrsa 0aJIbI
OK3aMeH: OOyuaromuiics: 21-30

B yCTHOM (hopme mo Ouneram
Pacnpenesnenue 6aiuioB mo Bonpocam
omnera:

1-i1 Bonpoc: 0 — 10 6amos

2-# Bompoc: 0 — 10 6amtoB
npaktrdeckoe 3aganue: 0 — 20 6amion

—  JICMOHCTPUPYET 3HAHHS OTIUYAIOIIUECS TITYOHMHOMN U CONIEPIKATEIILHOCTEIO, aeT
MOJTHBIA MCYEPIBIBAOIINI OTBET, KAK HA OCHOBHBIE BOIIPOCKHI OMJIeTa, Tak U Ha
JIOTIOJTHUTETBbHBIC;

—  cBOOOJIHO BIaJieeT HAYYHBIMH TTOHITUSMH, BEJICT IUANIOT H BCTYIAeT B HAYYHYIO
JTUCKYCCHIO;

—  CIoCOOCH K MHTETpaluy 3HAHUH 110 OMPE/ICIICHHOW TEME, CTPYKTYPHUPOBAHUIO
OTBETA, K aHAJIN3Y MMOJIOKCHUN CYIICCTBYIOIINX TCOPHIA, HAYYHBIX IITKOJI, HAIIPABJICHUH
TI0 BOTIpOCY OmIeTa;

—  JIOTUYHO U JIOKA3aTeNbHO PACKPhIBAET MpobiieMy, PEIIOKEHHYIO B OWIieTe;

—  cBOOOJIHO BHITIONTHSIET PAKTHUECKUE 3aJ[aHUs TIOBBIIIICHHOMN CIIOHOCTH,
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®DopMa POMeKYTOTHOM
aTTecTaluu

HanMmeHoBaHHE 01IEHOYHOT O
cpeacrsa

KpuTtepun onennBanust

IMIxansl oeHUBAHUSA

IlosryuyeHHBIE peHTHHIOBBIE
0a/171b1

MpeyCMOTPEHHBIE TPOTPAMMOH, IEMOHCTPHUPYET CHCTEMHYIO paboTy C OCHOBHOH H
JIOTIOTHUTENILHON JTUTEPaTypOH.

OTBeT HE COMEPKUT (PAKTHUECKUX OIMOOK U XapaKTepU3yeTcCsl TIIyOHHOM, TOTHOTOM,
YBEPEHHOCTBIO CYXKJICHUH, WILTIOCTPUPYETCS MPUMEPAMH, B TOM YHCIIE U3
COOCTBEHHOW MPAKTHUKH.

—  TIOKa3bIBaeT IOCTATOYHOE 3HAHWE YUeOHOT0 MaTepraia, HO JOITyCKaeT
HeCyIIeCTBeHHBIC (DaKTHIECKHUE OITUOKH, KOTOPBIE CITOCOOSH UCIIPABUTH
CaMOCTOSTENHHO, OJ1aroaps HaBOAIEMY BOIIPOCY;

—  HEIOCTAaTOYHO PacKpbITa MpobiieMa 1o OJHOMY U3 BOIIPOCOB OMIIeTa;

—  HEIOCTAaTOYHO JIOTHYHO IMOCTPOCHO M3JI0KEHHE BOIMIPOCA;

—  YCHEIIHO BBITIONHSET MPEIyCMOTPEHHBIE 3K3aMEHOM MPAKTHUYECKUE 3a/TaHUS
CpellHel CIOKHOCTH,

—  JIEMOHCTPHUPYET, B I[eJIOM, CUCTEMHBIH IMOIX0]] K PEIICHUIO MTPAKTHYECKUX 3a/1a4,
K CaMOCTOSITEIbHOMY TIOTIOJTHCHHIO M OOHOBJICHHUIO 3HAHUH B XOJI¢ TalbHEHTIICH
y4eOHO paboTHI 1 MPO(HECCHOHATBHON JIEATEIIEHOCTH.

B oTBeTe packphITO, B OCHOBHOM, COJIEp)KaHUE OMiieTa, IMEIOTCS HETOYHOCTH MTPH
OTBETE Ha JIOMOJTHHUTEIHHBIE BOMTPOCHL.

11-20

—  TOKa3bIBaeT 3HaHMA (parMeHTapHOrO XapaKTepa, KOTOPhIE OTIINIA0TCS
MMOBEPXHOCTHOCTHIO ¥ MaJIOW COMEPKATENFHOCTRIO, IOMYCKAaeT IpyOble OITNOKH;
—  HE MOXET 000CHOBATh 3aKOHOMEPHOCTH ¥ ITPUHIIUIIBI, O0BSICHUTD (DaKTHI,
HapyIICHA JIOTHKA U3JI0KEHUS, OTCYTCTBYET OCMBICICHHOCTb MPEICTABISIEMOTO
MaTepuraia, IpeaCTaBICHUS O MEKIIPEIMETHBIX CBS35X CIIa0bIe;

—  CIIPaBIISETCS C BBHITIOJHEHUEM MPAKTHUECKUX 3aJaHUH, TPEeTyCMOTPEHHBIX
MPOTrpaMMoOii, 3HaKOM C OCHOBHOM JINTEpaTypoil, peKOMEHJOBAHHON MTPOTrPaMMO,
JIOITYCKAET MOTPEITHOCTH U OIUOKY NPU TEOPETUIECKUX OTBETaX U B XOJIC
MPaKTUYECKOH paboTHI.

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TP OTBETE HA OCHOBHBIC
Y JIONIOJTHUTEIILHBIC BOMPOCKHI OMJIeTa, OTBET HOCUT PETIPOyKTHBHBIN XapakTep.
HeysepenHo, ¢ OonbIiMy 3aTPYAHCHUSIMU peliacT MPAKTHYSCKUE 3a/1a4H HITH HE
CHPABIISIETCS] C HUMHU CaMOCTOSITENIBHO.

OO6yuaromuiicss 00OHapyKHBACT CYIICCTBEHHBIC TPOOEIIHI B 3HAHKSIX OCHOBHOTO

0-5
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®DopMa POMeKYTOTHOM
aTTecTaluu

HanMmeHoBaHHE 01IEHOYHOT O
cpeacrsa

KpuTtepun onennBanust

IMIxansl oeHUBAHUSA

IlosryuyeHHBIE peHTHHIOBBIE
0a/171b1

y4e0HOr0 MaTepuraa, J0MyCcKaeT IPUHIIUIHAIBHBIE OITUOKH B BEITIOTHEHUN
MPEeyCMOTPEHHBIX MPOTPAMMON MPAKTUYECKUX 3aJJaHUMN.

Ha Gonbiryro 4acTh TOMIOJIHUTELHBIX BOTIPOCOB 110 COCPKAHHIO dK3aMCHA
3aTPYAHSICTCS 1aTh OTBET WK HE JA€T BEPHBIX OTBETOB.
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5.5.  Cucrtema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

B coorBeTcTBUM ¢ MeToankoii MCHONb30BaHUs 0alTbHO-PEHTHHIOBOM CHCTEMBI TIPH pPealn3aiuu
OCHOBHBIX TNpPO(ecCHOHATBHBIX O00pa30BaTENbHBIX MPOrpaMM
UHQOPMAIMOHHBIX TEXHOJIOTHH W HUQPPOBOH TpaHCHOpPMAIMHU, OLEHKA MO JUCIUILIMHE BBICTABISICTCS
o0yyaromemycsi ¢ y4éTOM pe3yJIbTaToOB TEKYILEH 1 TPOMEKYTOUHON aTTeCTaLlnH.

BBICHICTO

obpazoBanuss MHcTutyTa

dopMa KOHTPOJIS

100-6anabHas cucTeMa

IIaTuéanIbHaA cucTEMA

Texkymuii KOHTPOJIb:

pabota

- OTIpoC 0 - 5 6amtoB 3aYTCHO/HE 3aYTCHO
- IPOBEPKA IIPOrPAMM U OTYETOB I10 0 - 35 6annos 3a4TE€HO/HE 3a4TEHO
J1a00PaTOPHBIM paboTam

- TECTUPOBAHHUE 0 - 10 6amos 3aYTCHO/HE 3aYTCHO
- pedepar 0 - 5 6amios 3a4TEHO/HE 3aYTCHO
- IOCeIIeHUE MPO(GOPHEHTAIIMOHHBIX 0 —9 6amnos 3aYTCHO/HE 3aYTCHO
MEPOIPUATUN

- yuacTue (JOCTHKECHHUS) B 0 — 3 Ganna 3a4TEHO/HE 3a4TEHO
MpoQeCCHOHANBEHBIX KOHKYpCax

- Hay4YHas W/WId IpakTHdecKas 0 — 3 Oamra 3aYTCHO/HE 3aYTCHO

HpOMe)KyTO‘lHaﬁ aTTeCTaluA:

- YCTHBIN 9K3aMeH 1o OuieTam

0 — 30 6ammoB

3aYTE€HO/HE 3aYTEHO

HToro 3a nucHumInHy

OK3aMCH

0 - 100 6ayutoB

OTau49HO, XOPOIIIOo,
YIOBJICTBOPHUTEIBHO,
HEYJIOBJIECTBOPUTEILHO

[ToydeHHbI COBOKYMHBINA pe3ylbTaT KOHBEPTUPYETCS B MATHOAIILHYIO CUCTEMY OLIEHOK B

COOTBETCTBUU C TAOIUIIEH:

100-6anabHas cucreMa nATHOAJNJIbHAS CHCTEMA
3K3aMeH 3a4er
85 — 100 6amos OTJIMYHO
70 — 84 GannoB XOPOIIIO
55 — 69 Gannos YIIOBJIETBOPUTEIHHO
0 — 54 6amoB HEYJOBJIETBOPUTEIIHLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanuss mporpammel

- MOMCK MH(POPMAIUH C UCIIOJIb30BaHUEM ceTh VHTepHeT;

MpeycMaTpuBaeT HCIIONIB30BAaHKE B TpoIecce OOydeHUs
CIIEYIOIIUX 00Pa30BaTEIbHBIX TEXHOIOTHH:

- npoOeMHast JIEKIIHs;

- HpOBeI[eHI/Ie I/IHTepaKTI/IBHBIX J'IGKI.[PIfI;

- JUCTaHIIMOHHBIE 00Pa30BaTENbHBIC TEXHOJIOTHH;
- MPUMEHEHUE JIEKTPOHHOTO O0yUEHUS;
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— HCIIOJIB30BAHUC Ha JICKIIMOHHBIX 3aHATHUAX BI/I,Z[GOMaTepI/IaJ'IOB U HarJsIAHBIX
IIOCOOU;
- CaMOCTOsITeNIbHAs Pa00Ta B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHHS,

7. IMPAKTHYECKASA IOAI'OTOBKA

[IpakTryeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI peaIn3yeTcs MPU MPOBEACHUU
nabopaTopHbIX  pabOT W  HMHBIX  AHAJOTHYHBIX  BHUJIOB  y4E€OHOW  JESITEIbHOCTH,
npeayCcMaTpuBarOmux y4acTtue 06yqa}0mnx05{ B BBIITOJIHEHUU OTACJIbHBIX 3JICMCHTOB pa60T,
CBSI3aHHBIX C OyayIei mpodeccuoHaIbHON NeATETLHOCTHIO.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O TPOLUECCA JJIs JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

[Ipn oOydeHMHM TUI] C OTPaHWUYEHHBIMH BO3MOXHOCTSMHU 3JIOPOBbSI M HHBAIUIOB
WCITOJIB3YIOTCS TTOAXObI, CIIOCOOCTBYIOIINE CO3/IaHUI0 Oe30apbepHOil 00pa3oBaTEIBLHON CpEIb:
TEeXHOJOTUN AuQdEepeHInalud U WHIUBUIYaTbHOTO OOyUeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAMK 10 paboTe ¢ WHBAIUAAMH, HWCIOJIb30BAHUE CPEJICTB JHUCTAHIIMOHHOTO OOIICHHS,
MPOBEJICHUE JOMOJHUTENBHBIX WHIWBUYAaTbHBIX KOHCYIBTAIlUN MO M3y4aeMbIM TEOPETHUYECKUM
BOMPOCAM M TPAKTUYCCKUM 3aHITHSM, OKa3aHWUE IMOMOINM IPHU IMOATOTOBKE K IMPOMEKYTOUHOU
aTTEeCTallUU.

[Tpu HEeoOXoauMocTH pabodas MporpamMMa JAMCIUIUIMHBI MOXKET OBITh aJanTHpPOBAaHA IS
obecrnieueHnss 00pa30BaTEIHLHOTO MpoIlecca JIUIaM ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBS, B
TOM YHUCJIE IS JUCTAHIIHOHHOTO OO0YYCHHUS.

VY4eOHbIE W KOHTPOJBHO-M3MEPUTEIFHBIE MaTepUabl TPEACTABISIIOTCS B (hopMmax,
JOCTYIHBIX JJISl U3Y4EHUsl CTYJCHTaMH C 0COOBIMU 00pa30BaTENbHBIMH MOTPEOHOCTSIMH C Y4ETOM
HO30JIOTMYECKHX TPYI HHBAJIHJIOB:

Jlis TONTOTOBKM K OTBETY HA MPAKTUYECKOM 3aHSITHH, CTYACHTaM C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3/IOPOBBSI CpEIHEE BpPEMsl YBEIMYMBACTCS 110 CPaBHEHHUIO CO CPEIHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTYICHTA.

JIisi CTyIEHTOB C WHBAJIHMIHOCTBIO WM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS
dbopMa TIpOBEACHHS TEKYyIIeH © MPOMEKYTOYHOW aTTECTAllMd YCTAHABIUBACTCS C YYETOM
WHIUBUTYATBHBIX TICUXO(PU3NIECKIX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha Oymare, MIChbMEHHO Ha
KOMIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpomesxyTodHasi aTTeCTalysl MO JUCHUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIlOB B
dopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHUIO HM3YYEHHS OTACIBHBIX TEM JUCHUIUIHHBL. [Ipu
HEOOXOJMMOCTH CTYJCHTY MPEJOCTABISCTCS JOMOJHUTEILHOE BpEMs Ul TOATOTOBKM OTBETa Ha
3aueTe WM IK3aMEHE.

JInist OCYIIECTBIICHUSI TPOIEIYpP TEKYHIETO KOHTPOJSI YCHEBAEMOCTH W IPOMEKYTOYHOM
aTTecTallid OOyYaloOUIUXCs CO3JAI0OTCS, MPU HE0OXOoIUMOCTH, (OHIBI OIICHOYHBIX CPENICTB,
a/IalITUPOBAHHBIC JUISI JIUI] C OTPAaHNYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI M TIO3BOJISIFOIIIUE OLEHUTh
JTOCTIKEHUE MMM 3allJIJAHUPOBAHHBIX B OCHOBHON 00pa3oBaTeNbHON MporpamMme pe3yiabTaToB
o0y4YeHHsI ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00pa30BaTEeIbHOU
nmporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JHCHHIIVIMHbBI

MatepuaabHO-TEXHUYECKOE OOecTieueHrne JUCIUILTMHBI MPU OOYYCHUU C HCIIOJIh30BAHHEM
TPAAUITMOHHBIX TEXHOJIOTUH 00ydICHHUS.

HaumeHoBaHMe y4eOHBIX ayTUTOPUIA, JaOopaTopHuii, OcHaleHHOCTh y4eOHbIX ayIUTOPHIi, JJadopaTopuii,
MAacTepPCKUX, 0MOJIMO0TEK, CIOPT3a/10B, MOMeIleHI MAacCTepCKHX, 0M0JIH0TEK, CHOPTHBHBIX 32JI0B,
AJI5l XpaHeHus ¥ NPOopUIaAKTHYECKOr0 noMelleHuii /sl XpaHeHHs U NPOPUIAKTHYECKOT 0
00CcTy:KHBAHHUS Y4eOHOTr0 000py10BAHHUS U T.II. 00cay:KUBaHHUS Y4eOHOT0 000pyA0BAHUSA H T.I.
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HaumeHnoBaHMe y4eOHBIX ayIUTOPHIA, Ja00paTOPHIi,
MacTepcKux, 0u0IM0TEK, CIIOPT3aJI0B, HOMeLleHU
AJI5 XpaHeHHs1 M NPOopHIaKTHYECKOro
00CcTy:KHBAHHUS Y4eOHOTr0 000pyA0BAHHUS U T.II.

OcHaleHHOCTh y4eOHBIX ayTUTOPHIi, JadopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32J10B,
MOMeIleHHii 1151 XpaHeHHs U NPoGHIAKTHIECKOro
00cay:KUBaHHUS y4eOHOT0 000pyA0OBAHUSA H T.I.

119071, 2. Mockea, Manwiii Kanysycckuii nepeynok, oom 1

AyIUTOPHH VIS IPOBEICHUS 3aHITHHA JCKITMOHHOTO
THIIA

KOMITIEKT yaeOHOM Meben,

TEXHUYECKUE CPEICTBA O0YUCHHUS, CIYKAIINE JUIS
npeAcTaBIeHUs yueOHOM HHPOpMauK OONbLION
ayAUTOPUH:

— HOYTOYK;

— TIPOEKTOp,

— DJKpaH

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

Aymutopus Nel326:

KOMITBIOTEPHBIN KIIACC IS IPOBEICHUS 3aHITHI
JICKIIMOHHOTO W CEMUHAPCKOTO TUTIA, TPYIIIOBLIX U
WHJIUBUTYaTbHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHON aTTeCTAINH, TI0
MPAKTHYECKOM IMOATOTOBKE

KommtekT yueOHO# Mebenm, TeXHHUECKHE CPEICcTBa
o0y4eHus, CIyXKalllyue IS IPEACTaBICHHS yIeOHOH
uHpopMaiuu: 19 nepcoHalIbHBIX KOMIIBIOTEPOB €
MIOJIKITIOUCHHEM K ceTH «HTepHeT» U obecrieueHueM
JIOCTYTIA K 3JIEKTPOHHBIM OMOJIMOTEKaM U B
ANEKTPOHHYIO UHPOPMAIIMOHHO-00Pa30BaTEIIEHYIO
CpeJly OpraHH3aIlnH.

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

IlomemeHust 1Jisi CAMOCTOSITEILHOM PadOThI
00y4aoImuXxcst

OcHaIeHHOCTH MMOMENIEHNH JIS CaMOCTOATEIbHOH
padoThI 00yYAIOINXCS

YUTAJILHBINA 3aJ1 OMOJINOTEKH:

— KOMIIBIOTCpHAsA TCXHUKA,
- IOAKJIIFOYCHHUEC K CCTHU «I/IHTepHCT»

MarepuanbHO-TEXHUYECKOE

obOecrieueHne yueOHoU OUCYUNTUHBL

npu oOyueHHH C

HCITIOJIB30BAHHUEM BJICKTPOHHOT'O O6y‘ICHI/I5[ U AUCTAaHIIMOHHBIX O6paBOBaTeJ'IBHBIX TEXHOJIOTHH.

Heo6xoaumoe 00opya0BaHue IMapameTpsI

TexHnueckue TpeﬁOBaHI/lﬂ

ITepconanpuelil kommeiotTep/ | Beb6-Opaysep

Bepcml MMpoOrpaMMHOIO o0ecreueHUs HE HIKE:

HOYTOYK/TUIaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexc.bpayszep 19.3
MUKPO(]OH, OnepanmonHas cucreMa | Bepcus mporpaMMHOTo o0OecrieueHus He HIDKE:
JMHAMMKH, Windows 7, macOS 10.12 «Sierra», Linux
J0cTyn B ceTh MHTEpHET Beb-kamepa 640x480, 15 kagpos/c

MuxkpohoH JIH000H

JuHaMUKH (KOJIOHKU MU | JT0ObIe

HAYIITHUKH)

Cetb (MHTEPHET)

ITocTosinHas ckopocth He MeHee 192 kbut/c

TexHoJIOTHYECKOE o0OecrieueHue
HCIIOJIB30BaHHUEM 9JICMCHTOB

YHHUBEpPCUTETA.

peann3anyu
JJIEKTPOHHOM

OpOTrpaMMBl  OCYIIECTBISCTCS  C
MH(POPMALIMOHHO-00pa30BaTeNbHON  Cpelbl
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10. YYEBHO-METO/IMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JJUCIIUIIIUHBI
T —— Anpec caiita 9bC KoJn4ecTBo
Ne I'ox HJIH 3JIEKTPOHHOI0 pecypca IK3EMILIAPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueonuk, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3AHUSA (3anonnsemcs 01 u30anuil é OubimoTexe
) 9J1eKMPOHHOM 8UOe) YHuBepcurera
10.1 OcHoBHas UTEpaTypa, B TOM YHCIIC DICKTPOHHBIC H3TaHM
1. blu Aunanus, Cy Teopernueckuii MuaumyM o | I[Ipaktudyeckoe | Cankr-IletepOypr : 2020 https://znanium.com/catalog/prod
Kenner Big Data. Bcé uto HyxHO PYKOBOJCTBO [urep uct/1760820
3HATh 0 OOJBIUX JAHHBIX
2. Jleckoger HOpe, Ananu3 00JbIINX HAOOPOB IpakTuueckoe | Mockga : JIMK Ilpecc | 2023 https://znanium.com/catalog/prod
Pamxapaman JTAHHBIX PYKOBOJCTBO uct/2102592
Amnann, YinsMman
[oxeddpu J1.
10.2 JlomomHUTEIBHAS JIATEPATYPa, B TOM YHCIIC DICKTPOHHBIC H3TaHM
1. Pamka C. Python u mamuHHOE IpakTuueckoe | M.: JIMK IIpecc 2017 https://znanium.com/catalog/docu | 1
o0ydeHue mocooue ment?id=341047
2. Kykos P.A. SI3BIK IPOTPaMMUPOBAHUS VYuebHoe M.: Undpa-M 2021 https://znanium.com/read?id=378
Python: mpakTukym rocobue 601
3. Bepmxecc 3. UckyccTBeHHbIN UHTENEKT - | [IpakTryeckoe | M.: 2021 https://znanium.com/read?id=387
IIJIS BaIero oms3Heca: rocobue HHTennexTyanpHas 328
PykoBoICTBO 1O OlIEHKE U muTeparypa
MTPUMEHCHUIO
10.3 MeToaudeckue MaTepralibl (yKa3aHUs, PEKOMEHIAIMH TT0 OCBOCHHUIO AUCIUILIHHEI aBTOpoB PI'Y um. A. H. Koceiruna)
1. Baxpomeesa E.H. Beenenue B Python. U.1 VYuebHoe M.: PT'Y um. A.H. 2022 5
mocobue Koceiruna
2. Baxpomeena E.H. Beenenue B Python. Y. 2 YuebHoe M.: PT'Y mm. A .H. 2023 5
nocoOue Kocwiruna
3. Baxpomeesa E.H. Beenenue B Python. VYuebHoe M.: PT'Y um. A.H. 2024 5
JlabopaTopHEIil IPaKTHKyM rmocobue Koceiruaa
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11. HHP®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLOHECCA

11.1. Pecypcsl 31eKTpOHHOI OUOIHOTEKH, HH(DOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI
U poeccruoHaNbHbIe 0a3bl JAHHBIX:

Ne nmn

DJIeKTPOHHbIE Y4eOHbIe U3aHNs1, JJIEKTPOHHbIE 00pa3oBaTebHbIE Pecypchl

OBC «Jlaab».- http://www.e.lanbook.com/

«Znanium.comy Hay4YHO-HU3AaTeNbCcKOTo neHTpa «Mudpa-My».-
http://znanium.com/

Onekrponnbie u3nanus «PT'Y um. A H. Koceiruaa» Ha mnatrdgopme I6C
«Znanium.comy».- http://znanium.com/

HpO(l)ECCHOHaJIbele 0a3bI JaHHbIX, I/IH(I)OpMaIIHOHHble CIIPAaBOYHbIC CUCTEMBI

JokymMenTarus o nakery Anaconda.-
https://docs.anaconda.com/anaconda/install/index.html

PykoBonctsa no tensorflow .-https://www.tensorflow.org/tutorials

Penosuropuii HaOOPOB JaHHBIX JJISI MAITHHHOTO 00Yy4eHUSI.-
https://archive.ics.uci.edu/ml/datasets.php

Penosuropuii HaOOPOB JAHHBIX JJISI MAITMHHOTO 00Yy4eHUsI.-
https://www.tensorflow.org/datasets/catalog/overview?hl=en#all datasets

Omnunaitn nnargopma a7 MPOEKTOB B 00JaCTH HAYKU O JAHHBIX.-
https://www kaggle.com/

[IpodeccuonansHblil HHGOPMAITMOHHO-aHATUTHUECKUI pecypc, MOCBSIIEHHBIN
MallMHHOMY O0y4Y€HHIO, PacllO3HaBaHUIO 00Pa30B U MHTEIUICKTYaIbHOMY aHAIU3y
JTaHHBIX.- http://www.machinelearning.ru/

Scopus https://www.scopus.com (MeXayHapoaHas yHUBepcaiabHas pedepaTuBHas 0Oaza
JNAHHBIX, WHIEKCUpyromas ©Oonee 21 ThIC. HAaMMEHOBAaHWW HAyYHO-TEXHHYECKUX,
TYMaHUTAPHBIX U MEAUIMHCKUX KYpHAJIOB, MaTepuaioB kKoHpepeHumii mpumepro S000
MEXIYHApOJHBIX U3/1aTEIbCTB);

Hayunas snextponnas Oubmuoreka eLIBRARY.RU https://elibrary.ru (kpynHeimmii
poccuiickuii UHOOPMAIIMOHHBIA TOpPTaJ B 00JacCTH HAyKH, TEXHOJOTHUH, MEIUIUHBI U
o0Opa3oBaHus);

Web of Science http://webofknowledge.com/ - oOmupHas MeKIyHapoIHas YHHBEpCaabHas
pedepatuBHas 6a3a JaHHBIX;

10.

http://arxiv.org — 6a3a JaHHBIX TOJTHOTEKCTOBBIX AJIEKTPOHHBIX ITyOJIMKAWK HAYYHBIX CTaTeH 110
(husKKe, MaTeMaTHKe, HHPOPMATHKE

11.2. IlepeuyeHb nmporpaMMHOT0 0OECIIEUEHUS

Neni/mt

PexBU3UTHI MOATBEPKIAOIIECTO

IIporpamMmmHoe obecnieyeHue
nokyMeHTa/ CBO0OOTHO pacnpocTpaHsieMoe

Windows 10 Pro, MS Office 2019 KOHTpakT No 18-9A-44-19 ot 20.05.2019

R-4.4.0 — a3BIK IpOrpaMMHUPOBAHUS CBOOOIHO pacTIpoCTpaHIEMOe

Python3 — s3bIK IpOrpaMMHUpPOBaHHS CBOOOIHO pacpoCTpaHIEMOe

Anaconda Individual Edition CBOOOJTHO pacIpOCTpaHsIEMOe

Sl Rl el Ea

https://colab.research.google.com/ CB00OOHO pacIpoCTpaHsIeMOe
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JIUCT YYETA OBHOBJIEHUI PABOYEN NPOI'PAMMbI YYUEBHOM
JUCHUIIJIMHBI

B pabouyio mnporpamMmmy y4eOHOM AMCHMIUIMHBI BHECEHbl H3MEHEHHUS/OOHOBICHHUS U
yTBEPXK/IeHBI Ha 3aceaHnu Kadeapsl:

Ne it roa XapakTep U3MeHeHUi1/00HOBIEHUI HOMep NMPOTOKO0JIa
00HOBJIEHUS ¢ YKa3aHHeM pa3jesia U 1aTa 3aceJaHus
PIIJ Kadeapbl




