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1. OBIIME CBEJIEHUA

VYyeOnas aucuuminuHa « MHCTpyMeHTHl 00pabOTKU OONBIINX JAHHBIX» U3y4YaeTcs B CEIbMOM
ceMecTpe.
KypcoBas pabota/KypcoBoii IpoeKT He MpeyCMOTPEHBI

1.1. ®dopma NpoMeKYTOUHOHM aTTECTALlUU: DK3aMEH.

[Ipu nmpoBeneHNH MPOMEXKYTOUHOU aTTecTallMyd MpUMEHsAeTCsl MeToAnKa UCTONb30BaHusl 0aIbHO-
PENTHHIOBOM CHCTEMBI TIPY peau3alliid OCHOBHBIX MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX MPOTPAMM
BEICIIEro oOpa3zoBanusi HMHcTuTyTa WHGDOPMAIMOHHBIX TEXHOJNOTHH W IMQPOBON TpaHChOpMAIIHH,
nonnucannas 08.04.2024 mupexropom MU TullT YnkynoBeiM .M.

1.2.  Mecrto yueOHON AUCIUTIIHHBI B cTpyKType OITOIT

VYyeOnas aucuurinHa MHCTpyMeHThl 00pabOTKH OOJBIIMX JIAHHBIX OTHOCHTCS K YacTH
porpaMMel, HOPMHUPYEMON yIaCTHHKAMU 00Pa30BaTEIbHBIX OTHOIICHUH.

OcHOBOM 111  OCBOGHHS  JUCHUIUIMHBI  SIBISIIOTCA ~ pe3yNbTaThl  OOyuYeHHUs IO
MPEANIECTBYIOMUM JTUCHUIUIMHAM U MTPAKTUKAM:

- [IporpamMmmMupoBanue;

- Matematuueckue MeTo Il 00pabOTKU CTATUCTUYECKUX JIAHHBIX

— AHanu3 v BU3yaJIn3aius JaHHbIX;

— HNHuTtennexTyanbHble METObI aHATN3A IAHHBIX;

- SI3eix SQL/

Pe3ynbrarel 00ydeHus 10 y4eOHOW JUCIHUILINHE, UCTIOIB3YIOTCS TIPH U3YYCHHUH CIICTYIOIIHX
JUCITUILIAH U TIPOXOXKJICHUS IPAKTHK:

- VYrnpapieHue Ha OCHOBE JIaHHBIX;

Pesynbrarel ocBOeHUs yueOHON MUCHUILIMHBI B JaJIbHEWIIEM OYyIyT HCIIOIb30BaHbI MPHU
MPOXOXKIACHUN TPOU3BOJCTBEHHON NPAKTUKK M BBIMOJTHEHUHU BBITYCKHOW KBaTH(PUKAIMOHHON
paboTHhL.

2.  IEJH U IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 110
JTUCHUIJIMHE

HeJ’IHMI/I HU3YUYCHUS JUCHUIIIINHBI HHCTpYMEHTHI O6Da6OTKI/I OOJIBIIIKX JaHHBIX SABJISIOTCA:

—  H3y4YeHHE TEOPETHYECKUX OCHOB OOJBIINX JAHHBIX, 0OA30BBIX MPUHIIMIIOB TE€XHOJOTUN
00paboTKH OOJBIINX TaHHBIX, MPOTPAMMHBIX CPEACTB peain3aui 00paboTKH OOJBIINX TaHHBIX;

— (opmupoBaHHE HABBHIKOB HAyYHO-TECOPETUUYECKOTO TMOJXO0Ja K PEIICHUIO 3a/aa4
MpoECCHOHAIBHONW HAIPABICHHOCTH M TMPAKTHYECKOTO WX HCIOJIB30BAHHUS B JaJbHEHIICH
npohecCHOHANBEHOM e TeNbHOCTH,

— (opmupoBanue y oOOydarOIMMXCS KOMIIETCHIIMH, YCTAaHOBJICHHOW 0Opa3oBaTelbHON
nporpammoit B cootBercTBUU ¢ ®I'OC BO 1o gaHHON AUCHUTUIMHE.

Pesynprarom oOydeHHs 1O Y4eOHOW TUCIUIIIIMHE SIBIISETCS OBJAJACHHE OOYYarOIIMMUCS
3HAHUSIMU, YMEHUSMH, HaBBIKAMU U ONBITOM JESATEIbHOCTH, XapaKTEPU3YIOLIMMHU MPOIECC
dbopMHUpPOBaHHUS KOMIIETEHIIMA MU OOECIEUYMBAIOIIMMH JIOCTHKEHUE TUIAHUPYEMBIX pe3yIbTaTOB
OCBOCHUS y4eOHOU AUCIUILITHHBIL.



2.1.

DopmupyeMbIE KOMIIETCHIIMN, WHIUKATOPBI JOCTUKEHHS KOMIIETCHIIUMH,

COOTHECEHHBIE C INIAHUPYCMBIMHU PC3yJibTaTaM 06y‘IeHI/IH 10 AUCHUIIIINHC!

Kox m HanMeHOBaHHe

Koa 1 HamMeHOBaHHe
HHAUKATOpPA

IInannpyemsble pe3yJbTaThl 00y4eHUs!

KOMIICTCHIINH OCTHIKEHHST KOMITETeHINH mo 0ucuunﬂuue

[1K-2. Cnocoben NA-TIK-2.1 Onpenenenue | - [Tonumaer XapaKTEPUCTUK U
peain30BbIBATh MIPUHAIICKHOCTH 3a/1a4l | OCOOCHHOCTEH 3a7au 00paboTKU OOJIBIINX
POEKTHI IIU(PPOBOI npogeccuoHaTbHON JJaHHBIX B COOTBETCTBHM C IPEAMETHOU
Tpanchopmauu JeSITeNIbHOCTH 3a/IaHHOMY | 00J1acThIO;

PEIPHUATHIA B KJIACCy Y TIPEIMETHON - Ompenenser COOTBETCTBHE KOHKPETHOM
CaMOCTOSITENILHO obrnactu 3ajaun  0O0paboTKH  OONBLIMX  JaHHBIX
BBIOpaHHOMU TpeOOBaHUSIM U TEJISIM MPodecCroHATBHON

peIMeTHOH 00acTH, B
TOM YHCJIE
pa3pabaThIBaTh HOBbIE
MH(OpPMaLMOHHbIE U
1U(POBbBIE MPOAYKTHI
yTeM MPUMEHEHUS
CYIIECTBYIOIINX
MH(OPMaLIMOHHBIX U
(G poBbIX
TEXHOJIOTHH, a TaKXKe
UX aJanTalyy Mo
3aJJaHHbIC YCIIOBHS,
TpeOOBaHUS U
OTPaHUYCHUS

JIESITEIbBHOCTH B MPEAMETHOM o0acTu;

- IlporHo3upyer BO3MOXKHBIE PE3yJbTaThl
U [poOieMbl  [pU  HCIOJIb30BAaHUH
Pa3IMYHBIX METOA0B 00pabOTKH OOJIBIINX
JAHHBIX B MPEAMETHOMN 00J1acTH;

- OmpenenseT COOTBETCTBUE BBIOPAHHBIX
WHCTPYMEHTOB u METOJIOB
poQeCCuOHAITBHBIM cTaHAapTam u
TpeOoBaHUSIM TMpeAMETHON objactu B
obsact 00pabOTKM OOJBITUX JTAHHBIX

WJI-TIK-2.2 Bei6op
ONTUMAJIFHOTO Habopa

- OuenuBaet 3(pPexkTUBHOCTH U Tpebyemoe
BpeMs IS BBINOJIHCHHUS KOHKPETHBIX

MHCTPYMEHTAJIBHBIX npodeCCHOHATBHBIX  337ay  BBIOPAHHBIX

cpexncts u UT-meronos WHCTpYMEHTAIBHBIX  cpeactB u  UT-

peueHus METOJIOB;

npodeccroHanbHOI - IIpornosupyer ITOTEHINAIbHbIE

3a/1a4d B paMKax pe3yabTaThl M PUCKM TIpU  BBIOOpE

MpeIMETHOM 00J1aCcTH ONTHUMAJIBHOTO Habopa
UHCTpYMEHTAIBHBIX cpeactB u  UT-
METO/I0B JUTS peuieHus
npodecCHOHATIbHBIX 3a]1a4

WJI-TIK-2.3 Agantanus - CamocTosTenbHO HCIIOJIB3YyET

COBPEMEHHBIX METOJI0B U
AJIITOPUTMOB 1101
KOHKpETHBIE 3a1a4H
BBIOpAaHHOM MPEeIMETHOM
obnacTtu

aJanTUPOBAHHBIE METOABl U AJITOPUTMBbI
00paboTkM  OONBIIMX  JAHHBIX A
pemieHuss NpodeCcCHOHANBHBIX 3a7ad B
paMKax BBIOpaHHOM MPeAMETHON 001acTH;
- Ilpennaraer mnoaxoabpl K ajanTaluu
CYIIECTBYIOIINX METOJIOB U aJTOPUTMOB

00paboTkM  OOJBIIMX  JAHHBIX  TOJ
YHUKAJIbHBIC TpeboBaHUs u
XapaKTepUCTHKH 3a7a4 B  BBIOpaHHOMN
MpeAMETHOM 00IacTH
NA-T11K-2.4 - ®@opMupyer HaBBIKM  paboOTBl €
Hcnonb3osanue UT- OCHOBHBIMH NT-uHCTpyMEHTAMH,

MHCTPYMEHTOB JUIS
penieHus 3a1a4u B
BBIOPaHHOM MPeIMETHOM
obsactu

UCIIONIE3YEMBIMU B 00paboTke OONbIINX
JaHHBIX B  BBIOPAaHHON  NpeAMETHOI
oOiactu




3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI

OOmas TpyRoéMKOCTh y4eOHOH TUCIUILIMHBI [0 Y4eOHOMY IIJIaHY COCTABIISICT:
1o OYyHOHU (opme 0OyUeHHS — 6 3.e. 192 yac.

3.1.  Crpykrypa y4yeOHOU TUCIUIUIMHBI I 00yJAIONIMXCS TI0 BUAAM 3aHATHH
(ounas popma oOyueHus1)

CTpyKTypa 1 00beM JMCIMILIHHBI

KonTakTHasi aynuTopHasi padora, | CamocTrosiTeJibHasi padoTa
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7 cemecTp JK3aMeH 192 34 24 10 92 32
Bcero: 192 34 24 10 92 32




3.2

CtpykTypa y4eOHON AUCHUIUIMHBI 17151 00y4YalomInXCs M0 pa3jesiaM U TeMaM JAUCIUILTUHEL: (04Hast popma oOyueHus)

Ilnanupyembie

Buabl yueoHoi padoThl

(KOHTpO/IHPYEMbIe) KonrakTHas padora
Pe3yJIbTATHI o - Bujasr 1 popMbI KOHTPOJILHBIX
OCBOEHUS: o @ E = S E MepONpHUsITHIA, 06ecneq111‘Balomne (1)
KOJI(bI)U HanmenoBanmne PasjesIos, Tem; > g g = g g g ; = COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) POMEKYTOUHOM aTTECTALMM g 2 = = s£x5 g z E ;_:3 ycIeBaeMoCTH;
KoMmeTenuuu(ii) u ] E E |53 E( g E S | £ (bOpMBI IPOMEKYTOUHOT0 KOHTPOJISE
HHIMKATOPOB g £8 8825 28 |28 yCIIeBaeMoCTH
S = £ |25 £: |S:
KOMIICTCHIIMH
Ceobmoit cemecTp
TIK-2: Paznen I. Beenenne B 6oJblne TaHHbIE 8 8 2 26 @OpMBI TEKYLIETO KOHTPOJIS:
NJI-TTK-2.1 Tema 1.1 Konmeniusa O0nbIINX JaHHBIX 4 3 1. ycrHbIii ompoc,
Tema 1.2 OcHOBHBIE XapaKTEPUCTUKH OOJBIIUX JAaHHBIX 4 3 2. TeCTUpOBaHHE
Jlaboparopras padora Ne 1 O6paboTka OOIBIINX JaHHBIX 4 1 10 3. IpoBepKa NPOTPamMM U OTYETOB 110
Python nabopaTtopHbIM paboTam
JlaGoparopnas padora Ne 2 O6paboTka Oonbinx gaHHbIX R 4 1 10 4. mpoBepka pedepara
ITK-2: Paznen II. COop u xpaHeHHne OOJILIINX JAHHBIX 10 - 6 4 26 3. HOC€H.IGHI/£€ PO OPHEHTALHOHHBIX
W-TIK-2.1 Tema 2.1 cTOYHMKH OONBIINX JaHHBIX 4 3 MEPOIPHATAH.
WJI-TIK-2.2 Tema 2.2 CO0p OONBIINX JaHHBIX 6 3 6. Yuactue (noctikenus) B
WI-TIK-2.3 JlabopatopHas pabora Ne 3 KnactepHslil aHanu3 601bI1X 3 2 10 HpOGECCHOHALHBIX KOHKYPCAX.
WUJI-TIK-2.4 AHHBIX 7. Hay4nas u/nim npaktudeckas padora.
JlaGopartophas pabota Ne 4 Busyanuzanms 60nbIIMX JaHHBIX 3 2 10
IK-2: Paspeu III. O0pa0doTka M aHaIU3 00JIBIINX JAHHBIX 18 - 10 4 40
WJI-TIK-2.1 Tema 3.1 MeToauka aHanu3a OOJIBIINX JAHHBIX 4 3
WJI-TIK-2.2 Tema 3.2 MeToMKa NPOTHO3UPOBAHHS 6 3
WJ-TIK-2.3 Tema 3.3 HCTpyMEHTHI 17151 0OpaOOTKH U aHATH3a 6 3
UA-TK-2.4 6
OJIBIIINX TAHHBIX
JlaGopatopnas padora Ne 5 PerpeccroHHbIH aHamn3 10
JlaGoparopnas pabora Ne 6 OcHoBbl paboTsl B Map Reduce 3 2 10
Pedepar o reme 4 11
Bcee OK3ameH 32 Y cTHBIHN 5K3aMeH 10 Oneram.
MHIUKATOPBI [IpomexyTouHas aTTecTauus
MPOM3BOJUTCS B paMKax OaJIbHO-
perTHHTOBOM cucTeMBbl. OTleHKa 110
JUCLUIUINHE BBICTaBIISETCS B




Ilnannpyemble

Buapl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI " § Bujer u (l)(:pMLI KOHTPOJbHBIX
OCBOEHHSI: o s 2 = 3 z MepOoNpHUATHH, 06ecneq1\4JBaloume o
KO/1(bI) HaumenoBanue pa3jiesnos, TeM; > g o = g o g EN 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) IPOMEKYTOUHOMH ATTECTALNHU g o g 5 B g o % = § ycneBaemMocTH;
KommeTeHuHu (i) 1 =) E g i = E g E e £ ()OPMBI IPOMEKYTOYHOI0 KOHTPOJISt
HH/INKATOPOB g 5 |S535 £S5 | S8 ycneBaeMocTH
JAOCTHKEHHUSI s 22 €25 &% s 'S
KOMHETEHuﬂﬁ = = 8 S asE s == O
cooTBeTCcTBUU ¢ CUCTEMOM OIleHUBaHUS
Pe3ynbTaTOB TEKYIIETO KOHTPOJIA U
MPOMEKYTOUHOH aTTecTaluu.
HTOI'O 3a cenbMoii ceMecTp 34 - 24 10 124
HUTOI'O 3a Bech nepuoj 34 - 24 10 124




3.3.

Kpartkoe conepkanue yueOHON AUCIUTIINHBI

Ne it

HaumeHnoBanue pasaeia u
TEMbI JTUCHUIIJINHBI

Coaep:xanue pazaesa (TeMbl)

Pa3zgen 1

BBenenue B 0oabLIINe JaHHLIC

Tema 1.1

Kounenmnus 6onpmmx
JTAHHBIX

[Nonsitue 60npIIMX NaHHBIX. McTOpHs OOMBIINX TaHHBIX.
[TpuMepsl UCHOIB30BAHMS OOJIBIINX JaHHBIX. OCHOBHBIC
BBI3OBHI M IIPOOJIEMEI, CBSI3aHHBIE ¢ pabO0TO# ¢ OONBIIIMU
JTAHHBIMU, TAKUX KaK XpaHeHUEe, 00pabdoTKa, aHaIu3,
0e30macHOCTh, KOHPHICHINATFHOCTh W OTHKA JTaHHBIX.
LleHHOCTh M IOCTOBEPHOCTD JaHHBIX. [IpUHIUIIBI pAOOTHI €
OOJIBIIMMU JAHHBEIMA

Tema 1.2

OCHOBHBIE XapaKTCPUCTHKH
OOJIBIINX TAHHBIX

OcHogHble xapaktepuctuku. Konnenmus “3V” (Volume,
Velocity, Variety) - 00beM, CKOPOCTh ¥ pa3HOOOpa3ne JaHHBIX.
BimsiHue 3THX mapaMeTpoB Ha XapaKTEPUCTHKY JaHHBIX.
Tumbl JaHHBIX, KOTOPBIE MOTYT BcTpedarhest B Big Data, Takux
KaK CTPYKTYpHUpPOBaHHBIE, IOIYCTPYKTYPHUPOBaHHbBIE U
HECTPYKTYPHPOBaHHBIE NaHHBIC. [|[eHHOCTh, N3MEHYHBOCTh H
JIOCTOBEPHOCTb JJAHHBIX.

Pazgen 11

CoOop u xpaHeHune 00JIbIINX

JaHHBIX

Tema 2.1

Hcrounukn 00abIImx
AHHBIX

Wnrepuer Bemeii (IoT) 1 moaKIIIOYEHHBIE K HEMY YCTPOMCTBA;
coricery, Ooru 1 CMU; nanHbIe KOMIIAHUMN: TPaH3aKIIWH,
3aKa3bl TOBAapOB U YCIIYT, IOE3JKH Ha TAKCH U KapIIEpUHTe,
MpoHIIH KIIMEHTOB; TTOKa3aHusI MPUOOPOB:
METEOPOJIOrHYECKUE CTAHIIMH, U3MEPUTEIIN COCTAaBA BO3/lyXa U
BOJIOEMOB, JAHHBIE CO CITyTHUKOB;

CTaTHCTUKA TOPOJOB U TOCYAAPCTB: JaHHBIE O MTEPEMEIICHUSX,
POXKIAEMOCTH U CMEPTHOCTH;

MEIULIMHCKUE JJAHHBIC: aHAIM3bIL, 3a00JIeBaHus,
JIMarHOCTUYECKHAE CHUMKH.

Tema 2.2

Coop OonbIIMX JaHHBIX

JlexonnpoBka, OTCEB Mycopa, yAaJle€HUE HEPEIEBAaHTHOU
WH(GOPMAITUH; BRIOOD aJTOpUTMa aHaju3a JaHHBIX;
o0y4yeHne mporpaMMbl BHIOPAHHOMY alITrOPUTMY C
JTATPHEHUIIINM aHATM30M OOHAPYKEHHBIX 3aKOHOMEPHOCTEH

Tema 2.3

XpaHneHue 0OJIbIINUX
TAHHBIX

®dopmat 1 ypoBEHb CTPYKTYpU3aAIIUH HHPOPMAIUH:
CTPYKTYpHBIE (JaHHBIE B BHJIE CTPOK M KOJIOHOK);

YaCTHUYHO CTpyKTypupoBaHHbie (Joru, CSV, XML, JSON-
¢aiinbn); HecTpykTypHupoBaHHble (pdf-popmar, hopmar
JIOKYMEHTOB U T. 11.);0uHapHbIe ((hopMart BUaEO, ayauo U
n300paxkeHus). IHCTpyMEHTapHii, TO3BOJISIONINI XPAHUTh U
00pabaThIBaTh JaHHEIC

Paszngea 111

O0paboTka 1 aHaan3 00JIbIIMX JAHHBIX

Tema 3.1

Meroauku aHanusa
OONBININX HaHHBIX

Data Mining: o0y4eHHE acCONMATUBHBIM IIPAaBHUJIaM,
KJIACTEPHBIN aHaJIM3, PETPECCUOHHBIN aHaJIN3;

MaruaHoe 00yUYeHHE, HCKYCCTBEHHBIC HEHPOHHBIC CETH,
CETEeBOI aHATU3, ONTUMH3AIINS; IPOTHO3HAS AHAINTHKA,
UMUTAIHOHHOE MOJIEINPOBAHNE; CTATHCTUYECKUI aHAU3,
BU3yaIH3allns aHATMTHYECKUX JaHHBIX - TPE/ICTABICHNE
HH(POPMAITUH B BUJIC PUCYHKOB, JUArPaMM, C UCIIOJIb30BAHUEM
MHTEPAKTUBHBIX BOZMOXKHOCTEN ¥ aHMMAITUK KaK JJIs
MOJIYYEHHUS Pe3yAbTaTOB, TAK U JIJIS NCIIOIb30BAHMS B KAUEeCTBE
WCXOJIHBIX JTAHHBIX JUIS TaJbHEHINIEr0 aHaIn3a.

Tema 3.2

Meroauka
MIPOTHO3UPOBAHUS

[TonsiTue nporuo3a u npeABUACHU. 3aKOH pPacIpeaeIeHUs
CiTy4aifHO¥ BenmuunHbl. CTaTUCTUYECKUE OI[EHKH TapaMeTpOB.
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Joseputenbubie 001actu. Teoprst MOMEHTOB.
Koppensunonssiii ananus. Mcnoyib30BaHre MOIEIN
MHO>KE€CTBEHHOM JIMHEHHON perpeccuu s MPOTrHO3UPOBAHUSA
SKOHOMHUYECKHUX MOKa3aTeNeh.. AHAIN3 PEMEHHBIX PSIOB.
JlucepCMOHHBIN aHAIH3.

Tema 3.3 | UHCTpyMEHTHI 175t Cucrembl Apache, Python 6ubnuorexku (Pandas, NumPy,
00pabOTKH U aHATN3a Matplotlib, Seaborn), R, Map Reduce
TAHHBIX

3.4. Opranuzanusi CaMOCTOATEIbHOW PaObOThl 00YUaOLIUXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTenbHasl 4acTh 00pa3oBaTeIbHOIO Ipoliecca,
HampaBJIeHHAsT HAa  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMoo0pa30BaHUIO, Ha IPOEKTUPOBAaHME JajbHEHIIero oOpa3oBaTeIbHOIO Mapuipyra u
po(hecCuOHAILHON Kapbephl.

CamocrosrenbHas paboTa 00yyaroMXCs 0 JUCLUIUIMHE OPraHU30BaHa Kak COBOKYITHOCTh
AyJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIOMIMX YCHEIIHOE OCBOCHHE
JUCLUTUIMHBL.

AynmuTopHasi caMmocTosiTeNbHass paboTa OOYyYaromuxcs MO JUCHHUILIMHE BBIMOTHSIETCS Ha
y4eOHBbIX 3aHATHUSX [0/ PYKOBOACTBOM IIpENojaBaTelis M IO €ro 3aJaHuio. AyIUTOpHas
caMoCToOsITeNIbHAs paboTa 00yJaroIUXCs BXOJUT B 00N 00beM BpeMEHHU, OTBEACHHOTO YIeOHBIM
IUITAHOM Ha ayJUTOPHYIO PabOTy, U pEriIaMEeHTUPYETCsl paclIMCaHueM YUeOHbBIX 3aHATHI.

BreaynutopHas camoctosiTenbHas paboTa 00ydaronmxcs — IiaHupyemMasi yaeOHasi, HayqHO-
UCClieIoBaTeIbCKasi, MpakTUyeckass paboTra oOydaroIuxcs, BBIIIOJHSAEMAas BO BHEAyIUTOPHOE
BpeMs 10 33aJaHUI0O HM TIPA METOAMYECKOM PYKOBOJCTBE TNpenojaBareisi, HO 0e3 ero
HENOCPEACTBEHHOIO yYacTHsl, PaCIIMCAHUEM YUeOHbIX 3aHATHH HE perjaMeHTUpyeTcs.

BueaynuropHas camoctosiTesnibHas padoTa 00yJaromuxcsl BKIIOYAeT B ce0sl:

- MOJITOTOBKY K JIEKIIUSIM | JTa0OpPaTOPHBIM 3aHATHUSM, SK3aMEHaM;

- M3Y4YeHHE YU4eOHBIX OCOOUI;

- U3y4eHHe pa3/ieloB U TeM, He BRBIHOCUMBIX Ha JIEKIHH;

- MOJITOTOBKY K BBIITOJHEHMIO Ja0OPATOPHBIX PabOT M OTUETOB MO HUM;

- yJacTHe€ B PEKOMEHJOBAaHHBIX KOHTPOJbHO-PEUTHHIOBBIX MEpOIPHUATHUSAX, B TOM
qucie npoOpUeHTAMOHHBIX;

- MOJITOTOBKY K TIPOMEXYTOYHON aTTECTAllNU B TEYCHUE CEMECTpa.

CaMmocrosiTenbHasi paboTra oOy4aromuMxcs € ydacTHeM IpemnojaBarens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYNNOBYD W (WIKM) HWHAMBUAYAIbHYIO paboTy C
00yJaronMMHUCS U BKJIIOYAET B CeOsI:

- MIPOBE/ICHUE UHIUBUAYAIbHBIX U TPYNIOBBIX KOHCYJIbTALUN MO OT/IEIbHBIM TEMaM U
pasjenaM AUCIUTUIAHBL,

- MIPOBE/ICHNE KOHCYIbTALUHN Mepel IK3aMEHOM;

- KOHCYJIbTAIlMM 10 OpraHU3allii CaMOCTOSITEIbHOTO U3YyYeHUs OTIENIbHBIX pa3/iesioB
U TEM.

[lepedenp paszmenoB (TeM), MONHOCTHIO WM YAaCTUYHO OTHECEHHBIX HAa CaMOCTOSATENBHOE
U3y4eHHE C MOCIEAYIOIINM KOHTPOJIEM:




Bunni u gopmbl .
HaumenoBanue pa3aejaa KOHTPOJIBHBIX é
/TeMBl Oucyuniunsl, MepOonpUATHIH g
Ne BBIHOCHMBbIE HA 3ananus 1Jis1 CAMOCTOSITEJILHOM PadoThI (Yy4uTBHIBAIOTCS s
CaMOCTOATECJIbHOC MpHU NPOBEACHUN g[
n3yvenue TeKyLIero S
KOHTPOJIsI) ==
1. [IpuHITATIBET PAaGOTHI Omrcats aaropuTMBI PabOTHI YCTHOE 3
HelepoceTen HelipoHHBIX ceTeld. OG0CHOBATH cobecel0BaHNE
11e71€CO00Pa3HOCTh PA3TUIHBIX 10 pe3yJpTaTaM
HEUPOHHBIX CeTel IS pelIeHus 3a/1a4 BBINTOJTHEHHOM
aHaJM3a OOJIBINUX JAHHBIX paboThI
2. MeTo/ OTTIOpHBIX Wzyunts anroputm SVM. O6ocHOBaTh | yCTHOE 3
BEeKTOpoB SVM npumeHeHus SVM st pemienns 3agad | cobeceioBaHue
aHaJIM3a OOJIBIINX JAaHHBIX 10 pe3yJabTaTaM
BBITTOJTHEHHOM
paboThI

3.5. IlpuMeHeHHe 3JIEeKTPOHHOTO 00yUYeHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH

Peanmzanus nporpaMMbl yaeOHOH AUCHUIUTMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO OOYUeHUS
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH PErylaMeHTUPYeTCs NeHCTBYIOIMMH JIOKATbHBIMU
AaKTaMM YHUBEPCUTETA.

B anekTpoHHYI0 00pa3oBaTeIbHYIO Cpely IE€pPEHECEHbl OTIENbHbIE BHJbI yueOHOMU
JESATEIILHOCTH

HCIO0JIb30BaHHE ncnobsosanue 30 u JOT 00beMm, BKJIIOUEHHE B y4eOHbIH
90 u 10T yac npoirecc

CMEILIaHHOe JeKLUN 34 B COOTBETCTBHU C

oOydeHue pacnucaHueM y4eOHBIX
3aHATUN

TEKyIHi KOHTPOJIb | TECTUPOBAHUE 2 B COOTBETCTBHHU C
pacnucaHueM y4eOHbIX
3aHATHI

DO0P obecreunBarOT B COOTBETCTBUH € IPOTPaMMOM TUCHIUTUIMHBIL:

- OpraHM3alMI0 CAMOCTOATEIbHOW pPabOTHl O00ydYaromierocs, BKJIIOYas KOHTPOJIb
3HaHUU oOydaromierocss (CaMOKOHTPOJb, TEKYIIUH KOHTPOJb 3HAHUW U MPOMEKYTOUHYIO
aTTECTaIlNIO),

- METOJINYECKOE COTPOBOXKICHHUE U JONOJHUTENIbHYI0 HHPOPMAIIMOHHYIO MOIEPKKY
AIIEKTPOHHOTO  OOy4yeHHUs  (IOMOJIHUTEIbHBbIE Yy4yeOHble U  HMH()OPMALMOHHO-CIIPAaBOYHBIE
MaTepuabl).




4.

9

KOMIIETEHIIUM, CUCTEMA M IIKAJIA OHEHUBAHMUS

4.1.

PE3YJIbTATBI OBYUYEHMUA 11O JUCHUIITHHE, KPUTEPUN OLNEHKHX YPOBHA COPOPMHUPOBAHHOCTH

CooTHeceHUe TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUs C YPOBHIMU C(HOPMHUPOBAHHOCTU KOMITETEHIIUU(i1).

Hrorosoe xonmnuectBo Oawios B 100-0a/uibHOM CUCTEME TI0 Pe3yIbTaTaM TEKYIIEH U MTPOMEKYTOYHON aTTeCTAI[MK ONPECIISETCS B COOTBETCTBHU C
MeTouKo| NCTIONTb30BaHMsI 0aTEHO-PEUTHHTOBOM CUCTEMBI IIPU pea3allid OCHOBHBIX MPO(ecCHOoHaIbHBIX 00pa30BaTeIbHBIX MPOrPaMM BBICIIETO 00pa30BaHUS
WucTutyTa nHMOPMAIIMOHHBIX TEXHOIOTHH 1 M(POBOi TpaHchopManun

Yposuu Hrorosoe Ouenka B . IMoka3aTenan ypoBHsi ¢c(hOPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
o YHHMBepCaJbHOM(-bIX) o01enpogeccuoHATbHOH(-bIX) npogeccuoHaNbHO (-bIX)
KOMIIeTeH uu (-if) 0aJI0B cucreme ., . .
. KOMIeTeHnu(-i) KOMIIETeHIM I KoMMneTeHunu(-i)
B 100-6anabHoi 1o pe3yJabTaTam K2
cucreme TeKyleHd u WI-TIK-2.1
0 pe3yJibTaTam IPOMEKyTOYHOI I/II[-HK-Z.Z
TeKylied u aTTrecTaluu WJI-TIK-2.3
MPOMeKYTOUHOU WJI-TIK-2.4
aTTecTAlMN
BBICOKHIA 85-100 OTJIUYHO OO0yyJaroIuincs:

— MCYEPITBIBAIOIIE U JIOTHYCCKH
CTpOWHO M3araeT y4eOHbli
Marepual, yMeeT CBSI3bIBaTh
TEOPUIO C IIPAKTUKOH,
CIIPABJISIETCSI C PELICHUEM 3a1a4
poheCCUOHATBHON
HAaIpaBJIEHHOCTH BBICOKOTO
YPOBHSI CIIOKHOCTH, IPABHIBHO
000CHOBBIBAET MPUHATHIE
pelLIeHHS;

— ITOKa3bIBAET YETKUE CUCTEMHBIE
3HAHHUS U TIPEJICTABICHHS O
1eJIsIX, 33/1a49ax U MPUHIIATIAX
00pabOTKH OOJBIINX JaHHBIX;

— JlaeT pa3BepHYTHIC, TOJIHbIC U
BEpPHBIC OTBETHI HA BOIIPOCHL, B
TOM YHCJIe, IONOJTHUTEIbHBIC

— 000CHOBaHHO TIPUMEHSIET
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METO/IbI aHAJIN3a KaYyeCTBa
MIPOTPAMMHOTO OOECTICUCHHS;

— TIPUMCHSICT H3yYCHHBIC
TEXHOJIOTHH TSI 00pabOTKH 1
aHaJM3a OOJIBIINX JTAHHBIX

— JIEMOHCTPHPYET Ha BHICOKOM
YPOBHE HAaBBIKU U YMEHUS
00pabOTKM OONBIINX TAHHBIX

— HCIIOJIb3YET MPOTrPaMMHBIC
CpEeJICTBA JUIsl IOATOTOBKH,
00pabOTKN U aHan3a OOJBIITUX
JTAHHBIX

MOBBIIIIEHHBINA

70 — 84

XOpOIIO

OO0yyvaromuiics:

— JI0CTaTOYHO MOAPOOHO,
rPaMOTHO M IO CYIIIECTBY
U3JIaraeT U3y4eHHBbI MaTepual,
MIPUBOJUT U PACKPHIBAET B
TE3UCHOM (POpME OCHOBHBIE
TIOHSTHS;

— 00OCHOBaHHO M3JIaraer,
aHAIM3UPYET U CHCTEMATH3UPYET
W3YYEHHBIA MaTepHa,

— TIOKa3bIBAaET 3HAHUS
TEOPETUIECKOTO U
MPAKTHYECKOTO MaTepuaa o
HEJSX, 33/1a4aX U MPUHIIAIAX
00pabOTKHU OOJIBIINX JaHHBIX, HE
JIOTTYCKas CYIIECTBEHHBIX
HETOYHOCTEH.
— TPUMEHSET METO/Ibl aHAJIN3A
KauyeCcTBa MPOrPaMMHOTO
obecreyeHus;
— BJaJeeT HeOOXOIUMBIMU
HaBBIKAMH U TpUEMaMU
00pabOTKH ¥ aHAIHM3a OOJBIINAX
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JIAaHHBIX;
— HCIOJNB3yeT MPOrPaMMHBIC
CpeJICTBa JIIsl TOJITOTOBKH,
00paboOTKN W aHaIN3a OOJIBIIHIX
JTAaHHBIX, COBEpIIIas
HE3HAYMTEIIbHBIE OIHOKH;

0a30BLIN

55-69

YAOBJIETBOPUTCIIBHO

— JIEMOHCTPHPYET
TEOPETUUCCKUE 3HAHUS
OCHOBHOTO y4eOHOT0 MaTepuaa
JUCLHUIUIMHBI Ha 6230BOM YPOBHE
B 00BbEME, HEOOXOAUMOM JIS
JATBHENTIIET0 OCBOCHUS YIeOHOM
IPOrPaMMBbI;

— HCIBITHIBAET CEPbEIHBIE
3aTPYAHCHUS B IPUMCHEHHUH
TEOPETUYCCKUX TOJOKEHUH pU
pEIICHIH MPAKTHYECKUX 3a/1a4
poheCCUOHATBHON
HATPABICHHOCTH CTAHJAPTHOTO
YPOBHS CIIOKHOCTH, HE BJIaJICeT B
MOJTHOM 00beMe HEOOXOJIMMBIMU
JUTSL 3TOTO HABBIKAMH U
pUEMaMu;

— UWMeeT Npe/ICTaBlIeHHE O
METO/IaX aHaJIN3a KauecTBa
MIPOrPaMMHOI0 00ECIICUCHUS;

— BJaJeeT B MUHUMAITbHOM
00beMe HaBBIKAMH U MPHEMaMHU
00pabOTKHU OOJIBIINX JaHHBIX;

— UWMEET MPEeJICTABICHHUS O
NPOTPaMMHBIX CPEICTBAX JIJIsI
NOJTrOTOBKH, 00pabOTKU U
aHasn3a OOJIBIINX IAHHBIX;

HU3KUU

HEYAOBJICTBOPUTEIBHO

OO0yuarommuiics:

—  JIEMOHCTpHpYeT (hparMeHTAPHbBIC 3HAHKSI TEOPETHUECKOTO M MMPAKTHUYECKOr0 MaTeprasl, JOMycKaeT
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rpyObIe OIIMOKY TPU €0 M3JI0KEHUU HA 3aHATHUSIX U B XOJI€ TPOMEKYTOYHON aTTECTAINH;
WCTIBITHIBACT CEPHE3HBIE 3aTPYTHEHHS B IPIMEHEHNHN TEOPETUIECKHUX TTOJI0KESHUN TIPY PEIIeHIH
MPAKTHYECKUX 3a/1a4 ITPOo(heCCHOHANTBHON HAIIPABIEHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, HE

BIIaZICET HEOOXOAMMBIMH TSI 3TOTO HABBIKAMH U IPHEMAMY;

pacipoCTPaHEHHBIX METOJ0B 00Pa0OTKH OOJBIIKX TaHHBIX;

MaTepurana B 00bemMe, HeOOXOAMMOM IS TajIbHEeHUIe yaeosl.

— He crmocobeH OpOoaHAJIM3UPOBATH CUTYAllUI0, OUCHUTL BO3MOKHOCTH NPUMCHCHUA

— HEC BJIaJCCT NPUHIHUIIAMU IMPOBEPKHU KaUCCTBA IPOTPaMMHOI0 O6CCH€‘1€HI/IH;
—  OTBCT OTPAKaCT OTCYTCTBUC 3HAHUH Ha 0a30BOM YPOBHE TCOPETUYCCKOI'O U MMPAKTUICCKOTO

S.

3aIllJTaHUPOBAHHBIX PE3YJILTATOB 06yquH51 MO0 JUCHUIINIMHEC, YKA3aHHBIX B pa3aciic 2 HaCTOﬂHICﬁ IIporpamMmmal.

OILIEHOYHBIE CPEJCTBA JJIsSI TEKYIIEI'O KOHTPO.ISI YCIIEBAEMOCTH U TIPOMEXYTOYHOM
ATTECTALUHU, BKIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu npoBeneHUU KOHTPOJS CaMOCTOSITENIbHOM pabOoThl 00Yy4YarOIIMXCs, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTeCTaluu IO Y4YeOHOU
aucuuiuiiHe  TecTHpoBaHUE MPOrpaMMHOIO OOECleYeHUs IMPOBEPSETCS YpPOBEHb COHOPMHPOBAHHOCTU Yy OOy4arolMxcs KOMIIETEHIMH |

5.1.  @opMbl TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH, MPUMEPHI TUITOBBIX 3aIaHUM:
Ne DopMBbI TEKYyLIEro IpHMepE! THIOBHIX 3ananmil Dopmupyemas
T KOHTPOJIsI KOMI eTeHIUs
1. JlaGoparopnas padora Ne 1 | CrenepupoBaTh OOJIBIION MacCHMB HaHHBIX M 3amucath B oAuH (hain. 3amucars 3toT Maccus | [IK-2:
O06paboTka 60bIIX JMaHHBIX B Qaiin data.txt. Pa3oute maccuB nanHpix Ha 10 dacteit m 3ammcars kaxmayro 4dacth B | MJ-T1IK-2.1
naHHbIX Python oTAenbHbIA (aiin data part X.txt, rae X — Homep vactu. Co3/laTh PENPE3CHTATUBHYIO BHIOOPKY
13 MaccuBa JaHHBIX, conepxkantyro 100 cayqaiinbix 3Hadennid. CrenepupoBats DataFrame, roe:
- [lepBsIit cTonOCIT CONEPKUT CiTydaiiHble nenble ynucia ot 1 mo 100.
- Bropoii cronber cogep kUt ciydaifHbple Yrciia ¢ HOPMAJIbHBIM paclpeiesICHHEM.
- Tpertuii cTos0€1 COACPHKUT CITyUalHbIE CTPOKU (HApUMep, OYKBBI).
3anucare DataFrame B ¢aiin dataframe.csv.
2. JlaGopatopnas padora Ne 2 | CrenepupoBaTh OOJNBLION MacCHB JaHHBIX U 3aIIMCaTh B OJUH (Daiyl. Y CTAaHOBUTD MAaKET [K-2:
O6paboTka 60mpITIX purrr. 3anucarh MacCUB JIaHHBIX 110 YacTsIM B HecKoJIbKo (aiinos. ChopmupoBath NA-TIK-2.1
JnaHHbBIX R penpe3eHTaTHBHAs BBHIOOPKY oOrpaHMueHHOTo pasmepa. CrenepupoBath data.frame ¢ Tpems
cronbuamu 1 100 ctpokamu.
3. JIaGopatopHas padora Ne3. | CreHepupoBath OOJBIION MAacCHB AaHHBIX ¢ AByMs Hpu3Hakamu (Hanpumep, 10,000 ciygaiinsix | M/I-TTK-2.1
KitactepHslii anamm3 TOYEK). 3armucaTh TOT MaCCHB JIaHHBIX B (aiii cluster data.csv. W-TIK-2.2
OOJIBIINX JTAHHBIX 3arpysKka JaHHBIX: HUJ-TIK-2.3
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[IporectrpoBaTs pa3paboTaHHBIC TPOTrPAMMBI Ha HEOOIBIIIX TECTOBBIX TaHHBIX.

[IpumeHuTs pa3paboTaHHBIC MPOrpaMMbl K OOJIBIIMM JaHHBIM (HaIPUMEpP, TEKCTOBBIH (aiii ¢
HECKOJIbKMMH THUrabaiiTaMy TJaHHBIX).

CpaBHUTH BpeMsl BBITIOJIHEHUS POTPAMM Ha HEOOJBIIUX W OOJBIINX JTAHHBIX.

Ne DopMbI TEKYLLETr0 IIpEMepbI THIOBLIX 3ATARHIL dopMmupyemasi
n KOHTPOJIsA KOMIIeTeHIHA
3arpy3uth nannele u3 (aiina cluster data.csv B DataFrame NA-T1IK-2.4
[IpoBecTn HOpMaNU3aIUIO JAHHBIX (TPUBECTH AaHHBIE K €UHOM MIKaJe)
[IpoBeneHue K1acTepHOro aHaNM3a:
BusyanusupoBate naHHbIE ¢ IOMOLIBIO scatter plot, packpacuB TOUKH B 3aBUCMOCTH OT KJIacTepa
OneHUTh Ka4eCTBO KIIacTepU3aIiH

4. JlaboparopHas pabota Ned. | CreHepupoBaTh OONBIION MacCHB JaHHBIX C HECKOJNBKMMH IpH3Hakamu (Hampumep, 1000000 | MJI-TTIK-2.1
Bmsyanmmzanms 60mpmmx CIIy9allHBIX TOYEK C 3 MPU3HAKAMH). NA-TIK-2.2
JaHHBIX 3amucarb 3TOT MaccuB JAaHHBIX B Qaiin visualization_data.csv. NI-TIK-2.3

3arpy3uth qaHHbIe U3 (aitna visualization data.csv B DataFrame NJI-T1K-2.4
[MocTpouTh TUCTOrpaMMy ISl KQKJOTO MPU3HAKa

[Toctpours scatter plot s map mpu3HAKOB

[TocTpouTth KOPPEIALMOHHYIO MaTPHILLy U BU3YaJIN3UPOBATh €€ ¢ moMouibio heatmap

CreHepupoBaTh JaHHBIE C KOOPIMHATAMH U IOCTPOUTH KapTy

5. Jlaboparopras pabora Ne5. | 3arpy3uts nanusie u3 ¢aiina dataframe.csv. NA-TIK-2.1

PerpeccuonHslil anaus IIpoBecTH npeaBapUTENbHBIN aHAIN3 JaHHBIX: U3YUYUTh CTPYKTYPY AAHHBIX, IPOBEPUTH HATUYUE NA-TIK-2.2
HPOIYLIECHHBIX 3HAYEHUH, IPOBECTHU ONUCATEIbHYIO CTATUCTHKY. NA-TIK-2.3
[Moctpouts Tpaduky ams BU3yaau3alliu JaHHBIX: scatter plot [i1s B3auMOCBS3H MEXITY NA-11IK-2.4
MPU3HAKAMU, THCTOTPaMMBI JUIsl pacpe/IeIeHUs KaXKI0To MPHU3HAKA.

PaznenuTh naHHbIe Ha 00YYAIOIYIO U TECTOBYIO BRIOOPKH B cooTHOmeHuu 70/30.

[IpruMennTs METO MPOCTOMN JTMHEHHON perpeccuu 1Jisl MpeICKa3aHusl 3HAYeHUI OTHOTO U3
MIPU3HAKOB I10 JPYTUM IIPU3HAKAM.

O1eHuTh Ka4ecTBO MOJIENT Ha TECTOBOM BHIOOPKE C UCIIOIb30BAHUEM METPUK PErpecCuu
(Hammpumep, cpeHsS aOCONIOTHAS OIINOKA, CPEHSS KBaJpaTUIHAS OINOKA).

[IpoBectu aHanu3 pe3ysbTaTOB U CAEIATH BBIBOJBI O IPUMEHUMOCTH PErPECCHOHHOTO aHAIN3a
JUISL TAaHHOTO Ha0Opa JIaHHBIX.

6. JlabGopatopHas padora Ne6. | Paspaborars mporpammy Ha s3bike Python s moncuera wactoTel BeTpeuaemoct cioB B | MJI-TTK-2.1
OcHOBBI paboTHI B TEKCTOBOM (haiiiie ¢ ucrmoabp3oBaHueM npuHiunos MapReduce. WI-TIK-2.2
MapReduce Paspaborarh mporpammy Ha si3bike Python st mosicuera cymmer umcen B TekctoBom (aiie ¢ | UI-TIK-2.3

HCTIONB30BaHNEM NIpHHIMIIOB MapReduce. NI-TIK-2.4
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3. Kakoif u3 THIOB TaHHBIX OTHOCUTCS K YaCTUYHO CTPYKTYPUPOBAHHBIM?
a) Jloru cepsepos

b) Buneo-daitns

c¢) Tabnuiiel B pessIMoOHHON 6a3e TaHHBIX

d) oxymentsi B popmate PDF

Bapwanr 2
1. Kako¥i n3 TUIIOB JaHHBIX OTHOCUTCS K CTPYKTYPHPOBaHHBIM?

Ne DopMbI TEKYLLETr0 IIpEMepbI THIOBLIX 3ATARHIL dopMmupyemasi
nn KOHTPOJIsA KOMIEeTeHIHsI

Caenatb BBIBOIBI O MpUMEHHMMOCTH U 3¢ ¢exTnBHOCTH MeToga MapReduce mis o6pabotku
OONBIINX TAaHHBIX.

7. VYcTHBIH o1poc Bo3mo:kHBIe BOpochl pH 3amuTe padot [K-2:
1. Kakuie METOIBI MCTIOTB3YIOTCS TSI 3aIMCH M YTeHHS JaHHBIX B (haiibl? NA-TIK-2.1
2. Kak co3nath penpe3eHTaTUBHYIO BEIOOPKY M3 OOJIBIIOI0 MacCUBa JaHHBIX? NI-TIK-2.2
3. Yto takoe DataFrame u kakue onepanuu MOXXHO C HUM BBIMONHTE4. UTO sBIIsIeTCS VJ-TIK-2.3
WHCTPYMEHTapPHEM TECTHPOBIITUKA? WJI-TIK-2.4
4. Kaxum 06pa3zom omnpeensercss KOJIN4ecTBO MHTEPBAJIOB B KJIACTEPHOM aHanuze?
5. Kakue sTanbl BKirouaeT B ce0s TexHoorust MapReduce?
6. KakoBBI OCHOBHBIE KOMITOHEHTHI OMOIHOTEKH mrjob?
7. Kak cozmaTh THCTOTpaMMy U HACTPOUTH IMapaMeTphI Tpaduka B seaborn?

8. Tect Bapwuanr 1 1IK-2:
1. Kaxoit u3 HHCTPYMEHTOB MCIIOIb3YETCS IS aHAIM32 OOJIBIINX JaHHbIX? NA-TIK-2.1
a) Apache Spark W-TIK-2.2
b) Google Sheets NA-TIK-2.3
¢) Dropbox WJI-TIK-2.4
d) GitHub
2. Kakoli u3 ”HCTPYMEHTOB HCIIOJIb3YETCs AJIsl BU3YAIU3AlMY JAHHbBIX?
a) Matplotlib
b) MySQL
¢) Apache Hadoop
d) Linux
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1011

DopMBbI TEKYLIETr0
KOHTPOJIsI

IIpuMepbl TUIIOBBIX 3aIaHUI

®opmupyemas
KOMIIEeTCHIUS

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

c¢) JoxymenTtsl B hopmate PDF

d) Buneo-aiinbt

2. Kakoit (hopmaT naHHBIX ABJISETCS OMHAPHBIM?

a) JSON-aiins

b) TabGau1iel B pensiiuoHHON 6a3e JaHHBIX

¢) Buneo-daiisr

d) CSV-daiinbr

3. Kakoit u3 nepe4ynciieHHbIX HICTOYHUKOB JIaHHBIX OTHOCUTCS K MHTepHety Bemeit (1oT)?
a) JlaHHBIE COIIMANIBHBIX CETEH

b) Ilokazanusi yMHBIX CUETYHUKOB

c¢) TpaH3zakuuu B MHTEpHET-Mara3uHe

d) JImunbIe 3aMETKH MOJIb30BaTelNei

Pedepar

Tewmsl pedepaToB:
1) Hcropus u 3Bomtonust KoHIenuu "bonpime nanuabpe"
2) Pounb 60MBIIMX JaHHBIX B COBPEMEHHOM MHUpE
3) OcHOBHBbIE BBI30BbI U ITPOOJIEMBI padOTHI C OOJBUIMMH JJTAHHBIMU
4) TlpuHnumsl paboThl ¢ 6OIBIIUMU JAHHBIMU: 00BEM, CKOPOCTh, pazHooOpasue (3V)
5) Tunst JTAHHBIX B OO0BIINX JTAHHBIX CTPYKTYpUPOBaHHBIE,
MOJTyCTPYKTYPHUPOBAHHBIE U HECTPYKTYPHPOBAHHBIE
6) Metonpl coopa 1 XpaHeHUs OOJIBIINX JTAHHBIX
7) Texnonoruu coopa nanubix B Murepuere Beuteil (IoT)

I1K-2:

N-TIK-2.1
NJ-TIK-2.2
N-TIK-2.3
Na-TIK-2.4

10.

Iloceiienue
po(OpPUESHTAIIMOHHBIX
MEpONPUATHN

Nel. Ydacrtue B myOarYHBIX TPOPOPHUEHTAIIMOHHBIX MEPOTIPUATHAX, TIPOBOUMBIX HAa TEPPUTOPHUN
PI'V um. A.H. Koceiruna.

No2. VYwyactme B mNyONWYHBIX TPOGOPHEHTANMOHHBIX MEPOIPHUATUAK, IPOBOJUMBIX BHE
tepputopuu PI'Y um. A .H. Koceiruna.

11.

Yyactue (ToCTHKEeHHS) B
podecCHOHATbHBIX
KOHKypCax

VYyacTre WM IpU30BOE MECTO B XaKATOHE MJIM MHOM COPEBHOBAHHMH C O(PHUIMATIBHBIM YyIacTHEM
PI'V um. A .H. Kocwiruna

TK-2:
WJI-TIK-2.1
WJI-TIK-2.2
WJI-TIK-2.3
WJI-TIK-2.4
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Ne DopMBbI TEKYLIETr0 . ®opmupyemas
P yit IIpuMepsI THIIOBBIX 3aaHUI pMupy
I KOHTPOJIsI KOMIIEeTCHIUS
12. | Hayunas w/unu VY4acTue B Hay4HON KOH(EPEHLUU WM HHOM HAayYHOM MEPOIPUATHH B Ka4EeCTBE IPEACTaBUTEIS
mpakTuieckas pabora PT'Y um. A.H. Kocsirnna

5.2. Kpurepun, mxanbsl OEHUBAHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH:

Kputepun u mkanbl oneHuBaHUS (GOPMUPYIOTCS B COOTBETCTBUM C OTPaHMYCHUSIMH METOIUKOW HMCHONBb30BaHHS OalTbHO-PEHTHHTOBOW CHUCTEMBI IpH

peanu3aii OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX IPOrPaMM BhICIIEro o0Opa3zoBaHus MHCTUTYTa HHGOPMAIIMOHHBIX TEXHOJOTMH W HUPPOBOM
TpaHCHOpPMaIIHH.

Kputepun oneHnBaHus U NpaBujia HaunciaeHus 6aaioB 3a KPM
Tun Hauyncnenue
KonTpoibHblie Baxn nin
KOHTPOJIbHO- | HaumeHoBanue 0aJiI0B
o CPOKH U AUATIA30H
PEeUTHHIOBOIO KPM IIpaBuia Hayucjienns 0a110B mnocJje 6
IIKAJIa IPO3UH AJ10B
MeponpusATHS 3aBepIIeHUsA
0aJliI0B
aTrecTaluu
[Tpuxa3 nam PaciopspkeHre 0 BKITIOYEHUH MEPONPUATHH B yueOHBIN IpoLecC, HaIn4ne
OTMETKH O MOCEIIeHNH MeponpuaTus. [loaTBepKIeHNe OT AUPEKTOPa HHCTUTYTA O
VyacTue B COOTBETCTBHH MEPOIPHITHS IMTPOPHIIO HOATOTOBKH.
Tocemerze mpod Ty OIMYIHBIX bamnn 3a KPM onpenensiercst Kak OTHOIIEHHE KOJIMYECTBA TOCEIIEHHBIX MEPOIPUATHH K
H P MEPOIPUATHUSX, MPOBEJCHHBIM. MeponpHaTHE 3aCUUTHIBACTCS KaK MOCEIEHHOE TIPH yCIOBUU aKTUBHOH
OPHUEHTALlMOHHBIX Her Her 1-5
MEPOIDHS T MpPOBOJUMBIX Ha paboThl 00yUarOIIErocsi Ha MEPOIPHUATUH: 03BYUYHUBAHUE BOIIPOCOB, yU4acTHE B
porp tepputopuu PI'Y JHCKYCCUSIX, IPOSIBIICHUH IIPU3HAKOB C(HOPMHUPOBAHHOCTH COOTBETCTBYIOIINX
uM. A.H. Kocsirnna KOMIIETEHIIUH U T.II.
KPM moxeT ObITh yYTEHO 1O BCEM AUCIUTLINHAM,
ucnons3ytomum bPC.
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KpuTepun oneHnBaHus ¥ NpaBujia HaunciaeHus 6aaios 3a KPM

Tun Hauncienune
KonTpoabHbie Bann nin
KOHTPOJbHO- | HamMeHoBaHnue 0aJ10B
- CPOKHM U AHATIA30H
PEeTHHIOBOIO KPM IIpaBuna Hayucjaenns 0a110B mnocJjie 6
IIKaJIa DPO3uH a/1J10B
MepONPUATHA 3aBepLICHUA
0aJJI0B
aTrecraluu
[puka3 unm PacniopsbkeHre 00 y9acTUH B MEPOTIPUSITHN, HATTMYUE MTOITBEPKICHHS
mocenieHus: meponpusatus. [lonTBepxkaeHUE OT JUPEKTOPA MHCTUTYTA O COOTBETCTBHH
Yuactue B MEPOTIPHUATHS MPOMHUITIO TOATOTOBKH.
Ty OJIMYHBIX .
MeDOIDUSTHAX basnn 3a KPM ompenensiercss Kak OTHOIICHUE KOJTMYESCTBA MOCCIICHHBIX MEPOTIPUSITHIA K
T IIPOBECACHHBIM. CPONPHUATUC 3aCHUTHIBACTCA KaK INOCCIICHHOC ITPU YCIIOBHUHU aKTUBHOM T -
II OiOﬂEMI)IX BH’e H M Y H 1-4
TgppI/ITOpI/II/I PIY PpaboThI 0OYYAIOIIETOCs Ha MEPOIPHUSITHU: O3BYYMBAHUE BOIIPOCOB, YIaCTHE B
HUCKYCCUIX, ITPOABJIICHUU IIPHU3HAKOB CHOPMHUPOBAHHOCTH COOTBETCTBYIOIINX
M. A.H. Kockirnna JHciy 1P p ¢ DMHP yIom
KOMIICTCHIIMHU U T.II.
KPM moeT ObITh YUTEHO 110 BCEM TUCLUIUINHAM, UCTIOoNb3yIomuM bPC.
[Mpuka3 nim PacnopsbkeHne 00 OpraHu3alnuy W/WiIM y4acTHH B MEPONIPHUATHH. JJOKYMEHTBI, HOATBEPKJat0LIHE
y4acTuEC U pe3yJibTaThl YUacCTHUs. COOTBCTCTBHG COACPIKAHUA NUCHUITIIMHBI 1 MEPOIIPUATHUA ONIPEACIIACT
VyacTie i peau3yONIUil TUCIUIUTHHY MPErnoiaBaTelib. baisl 32 MEPONIPHUATHS OMPECIIAIOTCS PEATU3YIOIIUM JUCIUILIHHY
MpernojaBaTesieM Ha OCHOBAHUH MPEJOCTABICHHBIX JOKYMEHTOB.
MIPHU30BOE MECTO B
VYyactue XaKaTOHE UM UHOM KPM MoxeT ObITh YU4TEHO TOJIBKO B OJIHOH IUCIUIUIMHE, UcTiob3ytomiei bPC (mo Beibopy cTyaeHTa).
(mocTrkeHus) B COpPEBHOBaHUH C Her
HpO(l)CCCI/IOHaJ'ILHBIX O(I)I/II_II/IaJ'IBHLIM O6y‘lalOH.[PIfICH MIPOsABUIT HpO(bGCCI/IOHaJ'ILHHﬁ MOAXO0J K BBIIIOJTHEHUKO KOHKYPCHOI'O
KOHKYpCax y4acTHEM 3a/IaHUs, 3aHSJ1 MPU30BOE MECTO MITM €r0 KOHKYPCHAs pa0doTa BBIMOJTHEHA HA BEICOKOM 1-2
PIrVY um. A.H. npodeccnoHamTsHOM YpOBHE 6€3 TpyOBIX OITHOOK.
Koceiruna o Ha
OOy4aroNMIACs Y4acTBOBAJ B KOHKYPCE, BBIMOJIHII KOHKYPCHOE 3aIaHHE MOJHOCTHIO U
B cpok. OgHako ero paboTa coAep HUT OMMOKH, TOMAPKU WJIH HE COOTBETCTBYET 0-1
TEMATUKE JUCHUIIIINHBI.
. CeprudukaT WM UHBIE TOKYMEHT, IIOITBEP)K/IAI0NINE YUACTHE U PE3yJIbTaThl y4acTHUs B HAYYHBIX KOH(QEPESHIUIX
HaquaH I/I/I/IJ'II/I Yuactue B HayqHOH WJIN MHBIX HAYYHBIX MEPONIPUATUAX. COOTBCTCTBI/IC COACPIKAHUA TUCHUIUIMHBI U MPOIIEAIIETO O6y‘IeHI/IH
npaKTHecKas KOH(epeHIH nH Her OnpesIeNsieT PeaTH3yIOIIMi TUCIMILIMHY NPEeroaBaTellb. Bauibl 32 MEPONPUATHS ONPEAEIAIOTCS PeaTH3y OIIM
paGora MHOM Hay4HOM JMUCHHTUIAHY MPeroaBaTeeM Ha OCHOBAHUH MPEIOCTABICHHBIX JOKYMEHTOB.

MEpPOIIPUATUH B
KauecTBe

KPM MokeT OBITh YYTEHO TOJIBKO B OJTHOM AMCHMILIMHE, Hcnoib3ytomeil BPC (o BeIbopy cTyneHTa).
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KpuTepun oneHnBaHus ¥ NpaBujia HaunciaeHus 6aaios 3a KPM

Tun Hauyucienue
KonTpoabHbie Bann nin
KOHTpPOJIbHO- | HammenoBaHue 0aJJI0B
. CPOKM 1 AMana3’oH
PEeTHHIOBOIO KPM IIpaBuna Hayucjaenns 0a110B mnocJjie 6
IIKaJIa DPO3uH a/1J10B
MeponpusTHs 3aBeplIeHust
0an0B
arTecTaluu
npencrasutens PI'Y OGyuaroluiics: mpeJCcTaBiiI aKTyalbHYIO U OPUTHHAJIBHYIO paboTy,
uM. A.H. Koceirnna COOTBETCTBYIOIIYIO TEMAaTHKE AUCIUIUTHHBL. PaboTa OTMeueHa MPH30BBIM MECTOM, 3.4
WHBIM 3HAKOM OTIIMYHS WM MPeCcTaBiseT co0oi maTepec B pamkax UT-
HaIpPaBJICHHS. Jla
OGyuaromuiics npeacTaBii GOPMaNbHYIO paboTy, He UMEIOLIEH MPU3HAKH HAYIHOM
paboThl. PaboTa coiepKUT OUIMOKH, MPU3HAKH IUIArHATA WK HE COOTBETCTBYET 0-2
HayYHON TEMATHKE MO (OPMATLHBIM TIPU3HAKAM.
BLIMOTHEHIE TTpoBepka He nosnnee vem Ha ITporpaMma HamucaHa NpaBUIbHO U 3QPEeKTHBHBIM criocoboM. TToydeHHbIe Jla 5
. MIEPBOM 3aHSATHU 0 6 3a 1 pabory
yUEeOHBIX 3a1aHMi NpOrpamMM u Il PEe3yIbTATHI COBNAJAIOT C KOHTPOJIBHBIME JaHHbIMH. OTdeT 1o paborte opopMieH
OTYETOB MO crepyromen IPaMOTHO U B COOTBETCTBUH C IPaBMIaMU O(DOPMIIEHHS OTYETOB
6 nmabopaTopHO W)
J1abOPaTOPHLIM pa6oter. Ipu [Iporpamma HamucaHa NpaBUIBHO, HO C HE3HAUUTEIbHBIMU 3aMEYAHUSIMHU 110 -
paboram HapyILIEHHU CPOKa crpykrype. IloydeHHble PE3y/IbTaThl COBNAAAIOT ¢ KOHTPOJILHBIMM JaHHBIMH. 3a 1 paboty
CrauM MeHee YeM Hal Ortyer o pabote oopMIleH TPaMOTHO, HO C HEOOJIBILIUMH TTOTPELIHOCTIMU
1 nenemo 63;1810/ B nporpaMMHOM KOJi€ JIOIYILIEHbI CEPHE3HBIE HEJOUETHI, KOTOPBIE MOTYT 1-2
CHg)KaeTCﬂ Ha | |  NIPUBOAUTH K HEMPABUIIBHBIM pe3yiabTaTaM. OTueT 0(OPMIIEH C CYIIECTBEHHBIMU 3a 1 pabory
o7iec 4eM Ha . [OrPENIHOCTSIMH
Heneno — Ha 50%.
Cr I 6 0 3a ogHy
YIAEHT HE MOKET porpaMma COIEPIKHUT CYIECTBEHHbIE OMIUOKH, HE O3BOJISIOIIHME [IOJIyYUTh
NEPENTH K HOBOI pesynsrar wim IIporpamma He npeacrapienda. OTUeT He IpencTaBieH paboty
abote He _
p Basibl CKIaIbIBAOTCS 110 BCEM paboTam 0-35
BBINIOJTHHIB 1a
OPEABLLYILYIO TIPAKTUKYM
Pedepar MOJHO U BCECTOPOHHE PACKPHIBAET 33/IaHHYIO TEMY, OCO3HAHHO U 5
BeinosHeHue Pedepar He nosanee bep p Packp y Y Ha
. IPaMOTHO UCIIOJb3YIOTCS TEPMHUHOJIOTHS, [IOKAa3aHbI TI1y0OKHE 3HAHUS 00 00BEKTE,
Y4EeOHBIX 3aJaHUIA YCTaHOBJIEHHOTO
cpoka. Tpis YMEHHE BBIIEUTH CYLIECTBEHHBIE U HECYLIECTBEHHBIE €0 IPU3HAKH, IPHUYUHHO -

HapylLIeHUH CPOKa
Cla4l MEHee 4eM Hal

ciencTBeHHBIE CBs3U. OOyJaronmiicss IeMOHCTPUPYET TIIyOOKHEe M TPOYHBIE 3HAHUS
Marepuaa Mo TeMe, HCUEPIBIBAOIE 1 MOCIIEA0BATENBHO, IPAMOTHO U JJOTUYECKH
CTPOMHO €ro u3jaraer
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Tun
KOHTPOJIbHO-
PEeNTHHIOBOIO
MeponpusTHs

HaunmMmeHnoBaHue
KPM

KpuTepun oneHnBaHus ¥ NpaBujia HaunciaeHus 6aaios 3a KPM

KonTpoabHbie
CPOKH U
LIKAJ1a 3PO3UH
0an0B

IIpaBuna Hayucjaenns 0a110B

Hauuciaenue
0aJ1J10B
mnocJje
3aBeplIeHUs
aTTrecTanuu

bana nan
IHana3oH
0aJ1710B

1 Henmemro Gamn
cHmkaercs Ha 30%,
Goiee yem Ha 1
Henemo — Ha 50%.

Pedepat nocTaTouHO MOITHO OCBELIACT 3aaHHYIO TEMY, IIPABIIIBHO HCIIOIB3YET
OCHOBHBIE TepMUHBI. [I0Ka3aHbl XOpoIINe 3HaHUSI 00 0OBEKTE UCCIEAOBAHNS,
YMEHHE BBIICIUTh OCHOBHBIE IPU3HAKU 00BEKTA. B TekcTe nmpociexuBaeTcs 4eTkas
CTPYKTYpa, JIOTUYECKAs [I0CIEA0BATENbHOCTD, OTPAXKAOLIAS CYLHOCTh
pacKpbIBaeMBIX NOHATHI, TEOPUiA, siBIeHNH. OOyJaroumiics, r[paMOTHO U3JIaraet
MaTepual, HO I0IlyCKAaeT HECYIIECTBEHHbIE HETOYHOCTHU B ONIPEACICHUSIX.

Pedepar naer HemocTaTOYHO MOJHBIM OTBET Ha 33aHHYyIO TeMy. [loka3aHbl 3HaHUS
IpeaMeTa HCclleIoBaHusl B TekcTe mpociexuBaeTcsl HeA0CTaTOUHO YeTKas
JoryyecKkast ocIe0BaTeIbHOCTh U3I0KeHUs MaTeprana. O0yJaronuiics Buageet
3HaHMAMH 00 00BEKTE HCCIIETOBAHMS, HO HE 3HACT OTACIBbHBIX AeTaNei n
0COOCHHOCTEH, OMYCKaeT HETOYHOCTH.

Pedepat He packpbIBaeT TeMy min pedepar He peaCcTaBIeH

0-2

ATTecTanoHHbIe
MEpOTIPUATHS

TectupoBanue

Her

Tect Bximroyaet 10 3amaHuii. 3a BEIIOJIHEHHUE KAXKIOT0 TECTOBOIO 3aJaHUSI
UCTIBITYEMOMY BBICTABILFOTCS OaJlIbL.

Kaxxnoe 3aanue oneHuBaeTcsl 10 HOMMHAJIBHON IIKaje, KOTopask Mpeanoaraet, 4To
3a PaBIJIBHBIA OTBET K KAXKIOMY 3aJaHUIO BBICTABIIACTCS OJHH Oai, 3a He
IIPaBWIbHBII — HOJIb.

0-10

ATTecTalHOHHBIE
MEpOTIPUSTHSI

VYceTHbli onpoc

Her

OOGyyaroniuiicst B X0Jie Ompoca OMUPaAETCs Ha 3HAHUS JIEKIIMOHHOTO MaTepuaja u
3HAHUA U3 JOIIOJHUTCIBbHBIX HCTOYHUKOB. I/Icnom,3yeT TpaMOTHO
podeCcCHOHANBHYIO JIEKCHKY U TEPMUHOJIOTHIO. Y OETUTENIbHO OTCTAaUBAET CBOIO
TOUKY 3peHust. [IpOsIBJIIET MOTHBAIIUIO M 3aMHTEPECOBAHHOCTH K padoTe.

OOyyaroniuiicst B XoJie 0mpoca ONUpaeTcs B OONbIIEH CTEIeHN Ha OCTaTOYHbIE
3HAHUSA M COOCTBEHHYIO HHTYHUIHIO. VICTI0B3yeT MPoheCCHOHATIBHYIO JICKCUKY U
TEPMHHOJIOTHIO, HO IOIMYCKAeT HETOYHOCTH B (JOPMYIHPOBKAX.

OO6yuatomiuiicst cmabo OpUEHTHPYETCS B MaTepHalie, B pacCyKICHHUIX HE
JIEMOHCTPHUPYET JIOTUKY OTBETA, IJIOXO BiIaAeeT NMpodeccHoHaIbpHON
TEPMUHOJIOTHEH, He PACKPHIBACT CYTh B OTBETaX M KOMMEHTAPHUSIX

OOyuaronuiicst He OpUEHTHPYETCS B MaTepHalle, B PACCY)KICHUIX HE
JIEMOHCTPHUPYET JIOTUKY OTBETA, IUIOXO BiIafeeT NpoQecCHOHATbHON
TEPMHUHOJIOTHEH, HE PacCKpBHIBAaET CYTh NPOOJIEMBI M HE IIpe/iIaraeT KOHKPETHOTO e
pelIeHHUS.

0-2

Hroro;

0-70




20

5.3. IIpomexxyTouHas aTTeCcTalHUs:

®DopMa NPOMeKYTOYHOM
arTecTaluu

TunoBbie KOHTPOJIbLHbIE 32JaHUS H HHbIE MaTePHAJIbI
JJIsl IPOBe/ICHNs] TPOMEKYTOYHOM ATTeCTAINMN:

DK3aMeH:
B ycTHOU (hopme 1o Gmimeram

buner 1

1. OcobGeHHOCTH XpaHeHUs OOJIBIINX JTaHHBIX

2. Konnenmus «3V»

3. 3apmauya. IIpoBecTH KiacTepHbIN aHAIN3 MPENOCTABICHHBIX JaHHBIX
buner 2

1. Crpykrypuzanus nHhOpMaIuu

2. IloHATHS MPOTHO3a U MPEIBUICHUS

3. 3amaua. M3 mpenocTaBiIeHHBIX JaHHBIX creHeprpoBath data.frame ¢ Tpems cronbmamu u 100 crpokamu.

5.4. Kpurepuu, mKajibl OLEHUBAHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOW JUCIUIUIUHBIL:

Pe3ynbTaT TpOMEXYTOYHOH aTTeCTallMd OIpelelsieTcss Kak COOTBETCTBHE CYMMBbI HaOpaHHBIX PEUTHMHTOBBIX OajlioB 3a KOHTPOJIBHO-PEHTHHTOBEHIE
MEpPONPHATHS TEKYLIEH aTTeCTalii U KOHTPOJIBbHO-PEUTHHIOBBIX 0aJlIoB, HAOpaHHBIX 3a MIPOMEKYTOUHYIO arTecTanuo. OLeHKa MO TUCHUIUIMHBI BHICTABISCTCS B
coOTBETCTBHH ¢ CHCTEMON OIICHMBAHHA PE3YJIBTATOB TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTECTALMH, ONMHCAHHOW B JaHHOM [TOKYMEHTE, a TaKXKe B
COOTBETCTBHU C METOAMKON HCHOJIb30BaHUS OAJUIBHO-PEHTHHIOBOM CHUCTEMBI NPU pEaM3allil OCHOBHBIX Npo(decCHOHATBHBIX 00pa30oBaTeIbHBIX MPOrpaMM
BhIcuIero oopazoBanusi MHCTHTYTa HHPOPMAIIMOHHBIX TEXHOJIOTHH U IM(POBO TpaHCchopMaLHH.

®DopmMa IPOMEKYTOYHOU

Ixanel oneHUBAHUSA

aTTecTAllNN
Kpurtepun oueHuBanust "
HauMeHnoBaHHe OIIEHOYHOI'O Iony4yeHHbIE peiiTHHIOBbIE
cpeacrsa 0aJLIIBI
DK3aMeH: OO0yuaroiuics: 21-30

B YCTHO# (popme 1o OmiteTam
Pacnpenesnenue 6aioB o Bonpocam
ounera:

1-it Bompoc: 0 — 10 Gamnyos

2-i1 Bonpoc: 0 — 10 6anos
npaktuaeckoe 3axanue: 0 — 20 6amnos

—  JIEMOHCTpPUPYET 3HaHUS OTIUNYAIOIIMECS TITYOHMHOMN U CONIEP>KaTeIbHOCThIO, AaeT
TIOJTHBII MCYEPIIBLIBAIONIHI OTBET, KaK HA OCHOBHBIE BOTIPOCHI OMIIeTa, TaK M Ha
JIOTIOJIHUTEIIBHBIE;

—  cBOOOAHO BJaJi€eT HAYYHBIMHU MOHATUSMH, BEIET IUAJIOT M BCTYNIACT B HAYYHYIO
JUCKYCCHIO;

—  cmoco0eH K MHTEeTpalyy 3HaHUH 10 OMPEIEIEHHON TeMe, CTPYKTYPHUPOBAHHUIO
OTBETA, K aHAJIN3Y MOJIOXKEHUM CYLIECTBYIOIIMX TEOPUM, HAYYHBIX LIKOJI, HAIIPABICHUM
0 BOTIPOCY OMJIeTa;

—  JIOTMYHO W JI0Ka3aTeNbHO PACKPBIBAET Mpo0IeMy, IpeIIoKeHHYIO B Ouere;

—  cBOOOAHO BBINOJIHSIET NPAKTHUECKUE 3aJaHNUs IOBBIIIEHHON CJIOXHOCTH,
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dDopmMa NIPOMeKYTOYHOM
aTTecTauuu

HaunMmeHnoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIxanb1 oeHUBAHUS

IMosryyeHHBbIE pEHTHHTOBBIE
0aJLIIBI

[IPESYCMOTPEHHBIE IPOTPAMMON, IEMOHCTPUPYET CUCTEMHYIO PabOTy C OCHOBHOM U
JOTNOJHUTENBHON JTUTEPATypPOil.

OtBeT He COAEPKUT (PAKTUUECKUX OIIMOOK U XapaKTepU3yeTcs IITyOnHOM, TOTHOTOH,
YBEPEHHOCTBIO CY)KJICHUH, WILTIOCTPUPYETCSI IPUMEPAMH, B TOM YHCIIE U3
COOCTBCHHON TTPAKTHKH.

—  IIOKa3bIBACT JOCTATOYHOE 3HaHUE y4eOHOro MaTepHaia, HO JOIyCKaeT
HECYIIECTBeHHbIE (DAKTHUYECKHE OMIMOKH, KOTOPBIE CITIOCOOCH UCTIPABUTh
CaMOCTOSITEIBHO, OJlaro/iapsi HaBOAAILIEMY BOTIPOCY;

—  HEAOCTaTOYHO pacKphiTa Mpodiaema o 0OJHOMY U3 BOIIPOCOB Ouiera;

—  HEAOCTaTOYHO JIOTHYHO HOCTPOEHO M3JI0KEHHE BOIPOCa;

—  YCIICIIHO BBIMOJIHACT MPEAYCMOTPEHHbIE 3K3aMEHOM MPAKTUYECKUE 3aJaHHs
CpEeIHEN CIO0XKHOCTH,

—  JEeMOHCTPHPYET, B 1IEJIOM, CHCTEMHBIN ITOAXO K PELICHUIO MPaKTUYECKHUX 3a/a4,
K CaMOCTOSITEJIbHOMY TTOIIOJIHEHHUIO U OOHOBJICHHIO 3HAHUH B X0J1€ JabHeHIIeH
yueOHOI paboTHI M MPOPECCHOHANBEHON AEATENFHOCTH.

B oTBete packpbiTo, B OCHOBHOM, COJIEpKaHNe OUIIeTa, IMEIOTCS HETOYHOCTH MPH
OTBETE Ha JIOTIOJHUTENIbHBIE BOIIPOCHI.

11-20

—  TOKa3bIBaeT 3HaHMA (PParMEHTAPHOTO XapakTepa, KOTOPhIe OTINYAI0TCS
MOBEPXHOCTHOCTBIO U MaJIOH COZIEPKATENbHOCTBIO, OMYCKaeT IpyOble OMNOKHY;
—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH M MIPUHIIMITBL, OOBSICHUTH (aKThI,
HapylIeHa JIOTHKa U3JI0KEHHs], OTCYTCTBYET OCMBICIEHHOCTD IIPEICTABISIEMOTO
MaTepHaia, IpeACTaBICHHS O MEXIIPEAMETHBIX CBS3SX CIa0bIe;

—  CHpAaBIAETCS C BHIIOJIHEHUEM NPAKTHUECKUX 3a/1aHUM, TIPETyCMOTPEHHBIX
[POrpaMMoii, 3HaKOM C OCHOBHOM JTIUTEPATYPOU, PEKOMEHI0BAHHOM MPOrpaMMOH,
JIOTTYCKAaeT MOTPEIIHOCTH M OIIMOKHY TPH TEOPETUIECKUX OTBETAX U B XOJIE
MPaKTUIECKON PadOTHI.

Conepxanue Omiiera packpbITo ci1abo, UMEIOTCSl HETOYHOCTH TPH OTBETE Ha OCHOBHBIE
Y JOTIOJTHUTENFHBIE BOTPOCHI OMIIETa, OTBET HOCUT PETPOTyKTHUBHBIN XapakTep.
HeysepenHo, ¢ 00ombIMMHK 3aTPYAHEHUSIMH pelIaeT MPaKTHYECKUE 3a/1a4H UITH He
CIPABIISIETCS] C HUMHU CAMOCTOSITENIBHO.

6-10

O6yqa}0uu/n710$[ O6Hapy>i(I/IBa€T CYIICCTBCHHLIC HpO6eJ’ILI B 3HAaHHUAX OCHOBHOI'O

0-5
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dDopmMa NIPOMeKYTOYHOM
aTTecTauuu

HaunMmeHnoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIxanb1 oeHUBAHUS

IMosryyeHHBbIE pEHTHHTOBBIE
0aJLIIBI

y4e0HOT0 MaTepraa, J0MyCcKaeT MPUHITUIHAIBHBIE OITHOKH B BRITIOTHEHUN
NpEeAYCMOTPEHHBIX IPOTPaMMOI MPAKTUUECKUX 33 JaHUN.

Ha Gonpiyro 4acTh JIOMIOJIHUTEIILHBIX BOIIPOCOB 10 COJCPKAHHIO dK3aMCHA
3aTPYAHSICTCS 1aTh OTBET WM HE AA€T BEPHBIX OTBETOB.
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5.5. Cucrtema OLEHUBAaHUS PE3YNIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOM

aTTCCTAallhuu.

B coorBeTcTBUM ¢ MeToankoii UCIONb30BaHUs 0alTbHO-PEHTUHIOBOM CHCTEMBI TIPH Peain3aiuu
OCHOBHBIX TpPO(ecCHOHATBHBIX 00pa30BaTENbHBIX MPOTPaMM
WH(GOPMAITMOHHBIX TEXHOJOTHA ¥ NIHU(POBON TpaHCPOpPMAIMH, OIEHKA MO IWUCIUIUINHE BBICTABIACTCS
oOyyaromemMycsi ¢ y4éTOM pe3yJIbTaTOB TeKYyILEei 1 IPOMEXYTOUHOM aTTeCTallH.

BBICHICTO O6p330BaHHﬂ I{HCTHTYTa

®dopMa KOHTPOJIA

100-0an1abHas cucTeMa

IIaTnoa1ILHA"A cUCcTEMA

Tekyumuii KOHTPOJIb:

pabora

- OTIpoC 0 - 5 6amoB 3a4TEHO/HE 3aUTEHO
- IPOBEpKa MPOrpaMM U OTYETOB IO 0 - 35 6amnos 3aYTEeHO/HE 3aU4TECHO
J1ab0paTOPHEIM paboTam

- TECTHPOBaHHUE 0 - 10 6amtoB 3a4TEHO/HE 3a4TEHO
- pedepar 0 - 5 bamoB 3a4TEHO/HE 3aYTCHO
- TToceteHue Mpo(OpPHUEHTAITHOHHBIX 0 -9 6amnoB 3a4TeHO/HE 3aYTEHO
MEpPONPUATUNA
- yuactue (JOCTHKCHUS) B 0 — 3 Gamna 3a4TEHO/HE 3aUTCHO
npodeccrnoHaBHBIX KOHKYpCax
- Hay4JHas W/WIY IpaKkTHdecKas 0 — 3 6amma 3a4TeHO/HE 3aYTECHO

IIpome:kyTOUHAs1 aTTECTALUSA:

- YCTHBIH 9K3aMeH I10 Onieram 0 — 30 6ammoB 3a4TeHO/HE 3aYTEHO
Hroro 3a nucuunauny
JK3aMEH 0 - 100 GamnoB OTIHYHO, XOPOIIIO,

YIIOBJIETBOPUTENIBHO,

HEYAOBJIETBOPUTEIILHO

ITomy4yeHHBIN COBOKYIHBIN pe3ynbTaT KOHBEPTUPYETCS B MATHOAIbHYIO CUCTEMY OLIEHOK B

COOTBETCTBUU C TAOJIULIEN:

100-6an1bHast cucreMa nATHOAVIbHAA CHCTEMA
IK3aMeH 3ayer
85 — 100 OamoB OTIIMYHO
70 — 84 GanioB XOpOIIO
55 — 69 6annos YI0BJIETBOPUTEIHHO
0 — 54 6annoB HEYJI0OBJIIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peanuzanust mporpammsl

- ITIOHUCK I/IH(i)OpMaI_II/II/I C UCIIOJIb30BAHHUEM CCTHU I/IHTepHCT;

IpelycMaTpuBaeT HCIIOJIBb30BaHUE B Ipolecce OO0ydeHHs
CJIEIYIOINX 00pa30BaTeIbHbIX TEXHOJIOTHH:

- poOJIeMHas JTeKIHUS;

- MPOBEACHUE MHTEPAKTUBHBIX JICKITHIA;

- JTUCTaHLIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH;
- MPUMEHEHHE AIIEKTPOHHOTO O0YUEHUS;
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- UCIOJIb30BaHNE Ha JICKIMOHHBIX 3aHATUSX BHUACOMATCPUATIOB U HATJISIHBIX
IIOCOOUI;
- CaMoCTOsITeNIbHAsI pPa00Ta B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

7. INPAKTHUYECKASA IIOAI'OTOBKA

[IpakTnueckasi IOArOTOBKA B paMKax y4eOHOW AMCLMIIIMHBI PEAIU3yeTCs PU MPOBEACHUN
Ja0opaTopHbIX  pabOT M  HMHBIX  AHAJIOTUYHBIX BHJAOB  Yy4yeOHONl  JesATEeNbHOCTH,
MpeAyCMaTPUBAIOIINX YYacTHE OOYUYaIOIIMXCsl B BBHIIIOJTHEHUU OTACIBHBIX JIEMEHTOB padoT,
CBSI3aHHBIX C Oyayuieit mpodeccuoHaIbHOM eI TeNbHOCTHIO.

8. OPI'AHM3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA J1JIsA JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbsA

[Ipu oOy4eHMHM U1l C OTrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbSI W HHBAJIHIOB
UCIOJIB3YIOTCSl MOJAXO/IbI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTEIbHOM Cpembl:
TexHOJIOTUN AuddepeHnnann 1 MHIUBUIYaIbHOTO OOydYeHHs, PUMEHEHHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe ¢ MHBAJIMIAMH, HUCIOJIb30BAHUE CPEJICTB JIUCTAHIMOHHOIO OOILIEHMS,
IIPOBEJCHUE JONOJHUTEIbHBIX MHIMBUIYAIbHBIX KOHCYJIbTALMM MO HU3y4aeMbIM TEOPETUUECKUM
BOIPOCAM U NPAKTUUYECKUM 3aHATUSAM, OKa3aHHE IOMOIIM IPHU IOJATrOTOBKE K IPOMEXYTOUHOM
aTTECTallUU.

IIpu HeoOxoaumocTu paboyas mporpaMMa AUCHUIUIMHBI MOXET ObITh aJalTHpOBaHA AJIs
oOecnieueHus 00pa30BaTEILHOrO MPOIIEcca JULAM C OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 3710POBbS, B
TOM YUCIIE U1 JUCTAHIIMOHHOTO 00Y4YEHHUS.

VY4yeOHble U KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuallbl MPEACTaBISIIOTCS B (opmax,
JOCTYIHBIX JUJIS1 U3yYEHUS CTYAEHTaMU C 0COOBIMU 00pa30BaTENIbHBIMHU MOTPEOHOCTSIMH C yYETOM
HO30JI0TMYECKHUX TPYII UHBAJIHJIOB:

JUis TOArOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATUHU, CTYJIEHTaM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMHU 3JJ0POBBSI CPEIHEE BPEMsI YBEIMUYMBACTCS 110 CPABHEHMIO CO CPEIHHUM BPEMEHEM
MOATOTOBKUA OOBIYHOTO CTY/ICHTA.

JUIg CTYyIEHTOB € WHBAJIMAHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS
dbopMa TpoBeNEHHUS TEKYyLIe M TNPOMEXKYTOUHOM AaTTeCTallud YCTAHABIMBACTCS C Y4YETOM
WH/IMBUYAJIbHBIX TICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

IIpoMexyTouHas arrecTanys M0 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO JTaIlOB B
dopMe pyOe)HOTO0 KOHTPOJISI MO 3aBEPUICHUIO WU3Y4YEHHS] OTAEIbHBIX TE€M IUCHUIUIMHBL. [Ipn
HEOOXO/MMOCTH CTYIEHTY HPEIOCTaBIIAETCS JOMOJHUTEIbHOE BpeMsl Il MOATOTOBKM OTBETa Ha
3aueTe WM IK3aMEHe.

JUig ocyliecTBICHHUs] NMPOLEAYP TEKYLIEro KOHTPOJSA YCIEBAEMOCTH MU NPOMEXKYTOYHOU
aTTecTaldyd OOy4aroUuIMXcs CO3JAar0TCs, MpPU HeoOXoIuMOCTH, (GOHJIBI OIEHOYHBIX CPENCTB,
aJaNTHPOBAHHbIE JJIs JIUL] C OTPAHUUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbs U MO3BOJISIONINE OLICHUTH
JOCTHKEHHE MMM 3alUIAaHUPOBAHHBIX B OCHOBHOUM 0Opa30BaTelbHOW MpOrpaMMe pe3ylbTaToB
o0y4eHHsI U YpPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBIEHHBIX B 00pazoBaTeIbHOMN
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHIHIIVIMHBI

MaTepI/IaJIBHO—TeXHI/I'-IeCKoe obOecreyeHne JUCHUIIIIMHEBI IIPpU O6y‘-IeHI/II/I C HUCIIOJB30BaAHHEM
TPAAULTUOHHBIX TEXHOJIOTUH O6y‘-ICHI/I$I.

HaumeHoBaHue y4eOHBIX ayTUTOPHIA, JadopaTopui, OcHaleHHOCTh y4eOHbIX Ay AUTOPHIi, J1adopaTopui,
MacTepCKuX, 0u0JIMOTEK, CIOPT3aJ10B, IOMeIeHU I MacTepPCKUX, 0u0JIMOTEeK, CHOPTUBHBIX 327108,
JJISl XpaHeHus ¥ NPopuIaAKTHYECKOro NOMeLIeHHH JJIsl XpaHeHUs] U NPOPUIAKTHIECKOro
o0cay;KUBaHUS y4eOHOr0 000PYAOBAHNS M T.II. 00CcTy:KHBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.
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HaumeHoBaHUe y4eOHBIX ayTUTOPHIA, JadopaTopui,
MAacTepcKuX, 0u0IM0TEK, CIOPT3aJ10B, NOMelleHuii
AJI51 XpaHeHHus1 U NPoGHIaKTHYeCKOro
00CTy:KHBaHHUSA Y4e0HOro 000pyAOBaHHS M T.II.

OcHaleHHOCTh y4eOHbIX AyTUTOPHIi, J1adopaTopui,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHMH 11l XPAaHEeHHUS U NPO(PHIAKTHYECKOr 0
00CTy:KUBAHHS Y4eOHOT0 000PYIOBAHUS U T.II.

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

ayIUTOPHUH JUTSI TPOBECHIS 3aHATHH JIEKIIMOHHOTO
THIIA

KOMIUIEKT yueOHOH Mebenm,

TEXHUYECKUE CPEJCTBA O0YUCHHUS, CITY:KaIINe JUIS
npeAcTaBiIeHus yaeOHOM nHPOpMauy OONbIION
AyAUTOPHH:

— HOYTOYK;

— TIPOEKTOD,

— 9KpaH

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

Aynuropust Nel1326:

KOMIIBIOTEPHBIN KJIacc IJisl IPOBEACHUS 3aHATUN
JIEKIMOHHOTO ¥ CEMUHAPCKOI0 THUIA, TPYNIOBBIX U
WHIUBULYAJIbHBIX KOHCYJIBTALMM, TEKYIIETO
KOHTPOJISL U IPOMEXYTOYHOU aTTECTAalUH, 10
MIPaKTUYECKOH IIOJrOTOBKE

Kommutekt yaeOHON Mebenn, TeXHUIEeCKe CpefcTBa
o0yueHus1, ciyKaliue s MpecTaBlIeHNs] y1eOHOH
nHpopMaruu: 19 nmepcoHaTFHBIX KOMITBIOTEPOB C
MOJKITIOUCHHUEM K ceTH «/HTepHeT» 1 obecrieueHueM
JIOCTYTIA K 3JIEKTPOHHBIM OHOIHOTEKaM U B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEILHYIO
Cpely OpraHu3aLuH.

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

IMoMelmenns 11 cCAaMOCTOSITEILHO PadOTHI
00yUaommnxcs

OcHalleHHOCTh MOMEIEeHUH JJISI CAMOCTOATEILHOM
padoThI 00y4aOIUXCs

YUTAIBHBINA 3271 OMOJINOTEKU:

— KOMIIBIOTCpHAsA TCXHHUKA,
- IIOAKJIFTOYCHHUEC K CCTHU «I/IHTepHCT»

MarepuanbHO-TEXHUYECKOE

obOecrieueHue yueOHOU  OUCYUNTUHBL

npu oOyuyeHuu ¢

HCIIOJIb30BAHUEM BJICKTPOHHOI'O 06y‘leHI/I}I N JUCTAHIIMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHIA.

Heo0xoaumoe o0opyaoBanue IMapameTpsl

Texnu4eckue Tpe0OBaHUSA

IepconanbHblii kKomnbloTep/ | BeO-0paysep
HOYTOYK/TUTaHIIIET,

Kamepa,

Bepcus nmporpaMMHOT0 00€CIICYeHHS HE HIDKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
Annexc.bpayzep 19.3

MUKPOQOH,
JMHAMUKH,

OrneparmoHHas CucTeMa

Bepcus nmporpaMMHOT0 00€CIICUeHHS HE HIDKE:
Windows 7, macOS 10.12 «Sierra», Linux

JIoCTyM B ceTh MHTEpHET Beb6-kamepa

640x480, 15 xagpos/c

Muxkpodon

JIr000#

HayITHUKH)

JnHaMuk# (KOJOHKH WIIN

JIFO0BIE

Certb (WHTEpHET)

IloctostHHAs ckopocTh HEe MeHee 192 kbut/c

TexHomoru4eckoe obOecnieucHue
HCITIOJIB30BaHHUEM QJICMCHTOB

YHHUBEpPCUTETA.

peanu3anuu
BJIEKTPOHHOU

OporpaMMbl  OCYIIECTBISIETCS  C
WH(POPMAITMOHHO-00PA30BATEIHFHON  CPEJIbI
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10. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIEYEHUE YYEBHOM JUCIHUILIVHBI
Buja uznanus Anpec caiita 9bC KoJymmuecrBo
Ne Ton HMJIM JJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOHHuK, YII, HN3nareancTBO o
n/n MIT u 1p.) H3IaHusA (3Ganonnsemcs 0na u30anuil 6 onodnoTexe
) 971EKMPOHHOM 8Ule) Yuupepcurera
10.1 OcHoBHas AUTEPATypPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1. bla Arnanun, Cy Teopernueckuit Muanmym o | IIpaktnyeckoe | Cankr-IlerepOypr : 2020 https://znanium.com/catalog/prod
Kenner Big Data. Bcé uro HyxHO PYKOBOJCTBO [Mutep uct/1760820
3HaTh O OOJIBIINX AAHHBIX
2. Jleckoserr HOpe, Ananmm3 6onbIrx HabOpoB [Ipaktaeckoe | Mocksa : JIMK Ilpecc | 2023 https://znanium.com/catalog/prod
Pamxapaman JTAHHBIX PYKOBOJCTBO uct/2102592
Amnanp, YnpmaH
[oxeddpu 1.
10.2 lononHuTENbHAS IUTEPATYPA, B TOM YHCIIE AIEKTPOHHBIE U3AAHUS
1. Pamxka C. Python n mammuHOE [IpakTnueckoe M.: IMK Ilpecc 2017 https://znanium.com/catalog/docu | 1
o0yueHue mocooue ment?id=341047
2. Kyxos P.A. S3BIK MpOTrpaMMHUpPOBAHUS VYuebHoe M.: Uudpa-M 2021 https://znanium.com/read?id=378
Python: mpakTuxym rocobue 601
3. Bbepmxecc O. UckycctBennsblii nuntennext - | [Ipaktudeckoe | M.: 2021 https://znanium.com/read?id=387
IS BaIero OusHeca: nocooue HNHurennexryanbHas 328
PykoBozcTBO 1O OLICHKE U nuTeparypa
MPUMEHEHHUIO
10.3 MeToauueckue MaTepraisl (yKa3aHwsl, pPEKOMEHIAINH 110 OCBOCHHIO TUCIHILIHHEI aBTopoB PI'Y um. A. H. Kockirnna)
1. Baxpomeesa E.H. Bgenenue B Python. U.1 YyeOnoe M.: PT'Y um. A.H. 2022 5
nocobue Kocpiruna
2. Baxpomeesa E.H. Beenenue B Python. Y. 2 VYuebHoe M.: PTY um. A.H. 2023 5
nocodue Koceiruna
3. Baxpomeena E.H. Brenenne B Python. YyebHoe M.: PTY um. A H. 2024 5
JlaGopaTopHBIi IPaKTHUKYM nocobue Koceirnna
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11. HHP®OPMAIMNOHHOE OBECIIEYEHUE YYEBHOI'O ITPOIOECCA

11.1. Pecypcsl 31eKTpOHHOI OUOIHOTEeKH, HHDOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI
U poeccruoHalIbHbIE 0A3bl JAHHBIX:

Ne | DJIeKTpPOHHBIE yueOHbIe H31aHNs, IJIEKTPOHHbIE 00pa30BaTelbHbIE pecypchl

1. ObC «Jlanby.- http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3AaTeNIbcKOTo neHTpa «udpa-My».-
http://znanium.com/

3. Onextponnbie nzganus «PI'Y um. A .H. Koceiruaa» na mnatgopme 3bC
«Znanium.comy.- http://znanium.com/

IIpodeccnonanbHble 6a3bl JAHHBIX, HH(OPMANIMOHHBIE CIIPABOYHbIE CHCTEMbI

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

2. PykoBojactsa 1o tensorflow .-https://www.tensorflow.org/tutorials

3. Peno3uTtopuii HabOPOB JaHHBIX ISl MAIIMHHOTO O0YYEHUS. -
https://archive.ics.uci.edu/ml/datasets.php

4. Pernozuropuii HaOOPOB JAHHBIX TSI MAITUHHOTO OOYYCHUS. -
https://www .tensorflow.org/datasets/catalog/overview ?hl=en#all_datasets

5. Omnnaiie mardopma sl MPOSKTOB B 00JIACTH HAYKH O JTAHHBIX. -
https://www kaggle.com/

6. [TpodeccrnonanbHbIi HHHOPMANTMOHHO-AaHATUTUICCKUIN PECypC, MOCBAIICHHBIN
MaIIMHHOMY 00Y4€HHUIO, PACIIO3HABAHUIO 00Pa30B U UHTEIUICKTYaIbHOMY aHATU3Y
JaHHBIX.- http://www.machinelearning.ru/

7. Scopus https://www.scopus.com (MexIyHapoaHasi yHUBEpcallbHas pedepaTuBHas 0Oasza
JMaHHBIX, UWHAEKCHpyomas Oojee 21 ThIC. HAaWUMEHOBAaHMM HAYYHO-TEXHHYECKHX,
TYMaHUTapHBIX U MEAUIIMHCKUX >KYPHAJOB, MaTepuanoB kKoHdpepeHiuit npumepHo 5000
MEXTYHAPOJHBIX U3/1aTEIbCTB);

8. Hayunas osnextponnas oOuOnnoreka eLIBRARY.RU https://elibrary.ru (kpynueimmii
poccuiickuii MH(POPMAIIMOHHBIN TOpTal B O0JacTH HAyKH, TEXHOJOTHHU, MEIAMIIMHBI U
o0OpazoBaHus);

0. Web of Science http://webofknowledge.com/ - oOmmpHas MeXIyHapoIHas yYHUBEpcaabHas
pedeparuBHas 0a3a JaHHBIX;

10. http://arxiv.org — 6a3a JaHHBIX TOJTHOTEKCTOBBIX AJIEKTPOHHBIX ITyOJIMKAIUN HAYYHBIX CTaTeH 10
¢dusrKe, MaTeMaTUKe, THPOPMATHKE

11.2. IlepeueHb nmporpaMMHOT0 oOeCIeueHUs
Neni/m | IIporpamMmHoOe oGecnieueHue PEKBH3HTLI NOATBepAAIOWIEro
aokyMeHTa/ CBOOOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTPakT Ne 18-DA-44-19 ot 20.05.2019

2. R-4.4.0 — a3bIK IpOrpaMMHUpPOBaHU CB000IHO pacnpocTpaHsieMoe

3. Python3 — 5361k MporpaMMHIpOBaHHUS CB0001HO pacnpocTpaHsieMoe

4. Anaconda Individual Edition CB00OOHO pacpoCTpaHsIeMOe

5. https://colab.research.google.com/ CB000/IHO pacrpocTpaHsieMoe



http://webofknowledge.com/
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JIUCT YYETA OBHOBJIEHUI PABOUYEN NPOI'PAMMBbI YYEBHOM
JUCHUIJINHBI

B pabouyio mnporpammy yueOHOW IUCIHMILIUHBI BHECEHBI W3MEHEHUS/OOHOBJICHHUS U
YTBEPIKJCHBI Ha 3aceIaHuU KadeIpbl:

Ne roj XapakTep U3MeHeHUi1/00HOBIeHUIt HOMep MPOTOKOJIAa
00HOBJIEHHS ¢ YKa3aHHeM pa3jeJia M 1aTa 3aceaHusd
PIIJ Kadeapsbl




