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OI_IGHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
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l1BaHOBHY
2 Tpopumon Cepreit K(MH, AOLEHT JOLICHT NPUT-PTD
[laBmoBHY
CoraacoBaHo:

VYnpasieHue o0pazoBaTeIbHbIX IPOrpaMM

T.I'. Komaposa




ABTOpBI:

* CyxanoB Baagumup UBanouy, npogeccop, YO

* Tpodumos Cepreii IlaBioBuy, fouenr, UPUT-PTD

1. CTPYKTYPA U OFBEM JJUCHUIIVIMHBI NureinexTyaiabHbiii aHAJIN3 TAHHBIX

1. O0BpeMm JTUCHUILINHBI B|O
3a4YeTHBIX eAMHHUIIAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
JlaGoparopHble 3aHATHS
3. IIpome:xxyToyHas aTTecTAlUA DK3aMeH
4. Texymas arrecranus KontponsHas padota 1

paboTtam

Otuer no nabGopaTopHbIM | 1

2. IINTAHUPYEMBIE PE3YJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) IIO

JAACHUIIIIMHE MOJAYJIA Nure/iekTyalbHbIN aHAIN3 TaHHBIX

WNuaukaTtop — 3T0 mpu3HAK / CUTHAN/ MapKep, KOTOPBIM TOKa3bIBaeT, HA KaKOM YPOBHE
00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl 00YYCHHUS M MX ITPEIBSBICHUE JOKHO TOITBEPIUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AUCIHILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PTIJI.

Tabnuua 1

Koa v naumeHnoBaHue

IInanupyemble pe3yabTaThl

KoOHTPO/ILHO-011eHOYHBbIE
cpeacTBa /1Jisl OLeHUBAHUS

poQeCCHOHATBHON
JeSTEIIbHOCTH,
UCTIOJTB3YST METO/IBI
MO/JICJIUPOBAHUS U
MaTEeMaTHIECKOTO
aHan3a

MaTEeMaTHYECKOTO aHAIN3a,
MPUMEHUMBIX JUTs (hOpMaIn3aIiuu
U peleHUs 3a1a4
npodecCHOHaTbHOM
JeSITeTbHOCTH

3-2 - XapakTepu3oBath chepbl
NPUMEHEHHUS ¥ BO3MOKHOCTH
TAKETOB MPHUKJIAIHBIX IPOrpaMm
JUTSI PEIICHUS 3a]1a9
npohecCHOHaTBLHOM
JeSITeTbHOCTH

[1-1 - Pemath caMOCTOSATENBHO
c(OopMyJIMPOBAHHBIE

KOMIIeTeHIIM U 00yuyeHusi (MHAUKATOPHI) AOCTHKEHUSI pe3yibTaTa
00y4eHHs 0 TUCHHUILINHE
1 2 3

OIIK-2 -Cnocoben -1 - IIposBiATs KonTponbhas padota
CaMOCTOSITENIEHO OTBETCTBEHHOCTb U JIaGopaTopHble 3aHATHS
CTaBUTb, HAaCTOWYMBOCTD B JJOCTUKEHUH Jlexuuu
(bopMannu30BLIBATh U 1 (017 Otuer 1o 1a60paTOpHBIM
pemaTs 3a1a4H, 3-1 - Cnenatb 0030p OCHOBHBIX pabotam
OTHOCALIMECT K METOJ0B MOJICTUPOBAHUS U DK3ameH




MpaKTUYECKHE 3a7a4H,
OTHOCSIITHECS K
npodheccuoHaTbHON
NESTENPHOCTH METOIaMU
MOJICIIUPOBAHUS U
MaTEeMaTHYECKOTO aHaIK3a, B TOM
4KCIIE C UCTIOJIb30BAHUEM IMaKETOB
MPUKJIATHBIX IPOTPaMM

V-1 - CamocTOosITENHHO
chopMyIupoBaTh 3a71a4y 00JacTH
npodheccuoHaTbHON
NESTENHHOCTH, PEIICHHE KOTOPOM
TpeOyeT UCI0JIb30BAHUSI METOOB
MOJICTTUPOBAHUS U
MaTEeMaTUYECKOro aHaln3a

V-2 - Ucnoip30BaTh METOJIBI
MOJICJIUPOBAHUS U
MaTEeMaTHYECKOTO aHaJIN3a, B TOM
YHCIIC C UCIIOJIb30BAHUEM ITaKETOB
MPUKJIATHBIX TIPOTPAMM JIJIs
pelIeHHs 3a1a4
npodeccuoHaIbHOU
JESATEITBHOCTH

3. HPOLHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JNCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKyliei U NPOMEKYTOYHON ATTECTANMH 10 JUCHHUILIUHE

1. Jleknun: ko3(pPpuHeHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIIUOHHBIX 3aHATHI

-0.70
Texkymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKa
yuyeOHast B 0aJsiax
Hees
KOHMPOIbHASL pAOOmMa 3,9 100

BecoBoii k03¢ ¢uIIHEHT 3HAYUMOCTH Pe3yJbTATOB TeKYylleH aTTecTanuu no jJekuusam — (.40

HpOMe)KyTO‘lHaﬂ aTTeCTalmd 10 JEKIUAM — OK3aMEH
Becosoii KOI)(l)q)l/IHI/IeHT SHAYUMOCTH pE3yJ/IbTaToB HpOMe)KyTO'lHOﬁ aTTeCTAallMi 10 JECKIUAM
—0.60

2. [IpakTHyecKue/ceMUHAPCKHE 3aHATHS: KOYQPUIHEHT 3HAYUMOCTH COBOKYITHBIX
Pe3yJabTATOB NPAKTHYECKUX/CEMHHAPCKUX 3AHATHI — He 1IPeycMOTPeHo

Texymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJeJIs




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIed aTTecTaluu 110
NMPAKTHYECKHUM/CEMHHAPCKHUM 3aHATHAM—

IIpomMe:xxyTouHasi aTTeCTALUSA 110 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPAaKTHYECKUM/CEMUHAPCKUM 3aHATHSIM—

3. JlabopaTopHble 3aHATHSA: KO3 PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/ibTaTOB
JIaDOPATOPHBIX 3AHATHH —

Texymas arrecranys Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLICHKa
yueOHast B O0aJju1ax

HeJeJIst

Becosoii K03(l)q)ﬂllﬂeHT SHAYUMOCTH pE3yJIbTaTOB TeKleIeﬁ aTrrecranmu 1o J'laﬁOpaTole)IM
3AHATUAM -

IIpomeskyTOUHAS aTTeCTALMS 10 JIAOOPATOPHBIM 3AHATUAM —
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN aTTECTALHHU 110
J1a00PaATOPHBIM 3AHATUSIM —

4. OnjaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHIH

Texymas atrecTanus Ha OHJIAMH-3AHATUAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B 0as1ax

HeJeJIst

BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAllUM 110 OHJIAWH-
3aHATHSM -

I[IpomeskyTOYHAS aTTEeCTALMSA 110 OHIAWH-3aHATUAM —
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIAWH-
3aHATHAM —

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOUHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Tekymasi arrectauusi BbIIOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajibHast
padoThI/IPoeKTa yuyeOHasi HeJleJisl | OIleHKAa B 0ajljiax

BecoBoii ko3¢ puumeHT Tekylel aTTecTallMM BHINIOJHEHUSI KYPCOBOH padoThI/poeKTa—

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH
padoThI/MPOEKTA— 32AIUUTHI —

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUEHUS MO
JUCLMILIMHE MOY.JISI

4.1. B pamkax BPC npumMeHsIOTCsS yTBEpK/IeHHBIE Ha Kadeape/HHCTUTYTe KpUTEPUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHUH CTYAEHTOB MO AUCLUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEPOIpPHUATHI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurepuu oueHuBanus yueOHbIX J0CTHKEHUN 00y4al0IUXCH

Pe3yabTarsl Kpurepun oneHuBaHusi y4eOHbIX JOCTHKEHUH, 00y4YAKOIIMXCH HA
o0yuyeHHs COOTBETCTBHE pe3yJibTaTaM 00y4YeHHUsi/ MHAUKATOpaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COJEP)KAHUE KOHTPOJIbHO-OUEHOYHBIX MEPONPHUSITUI MO
TUCIUATLITAHE MOTYJISI

5.1. Onucanue ayIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MOy

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHbIe 3aHATHUS

[IpuMepHBII ITIepeyeHb TeEM

1. Ananu3 OONBIINX JAaHHBIX

LMS-muatdopma

1. AHanu3 NaHHBIX U MalIMHHOE 00y4eHue. - Pexxum nocrymna:
https://stepik.org/course/102480/promo

2. Beenenue B Data Science u mammHHoe o0ydeHue.- Pexxum gocryna:
https://stepik.org/course/4852/promo

3. Ananu3 nanubix B R. - Pexxum noctyna: https://stepik.org/course/129/promo

4. CucteMbl HICKyCCTBEHHOI'O MHTEJUIEKTA. - Pesxum noctyna:
https://elearn.urfu.ru/course/view.php?id=3331

5.2. Onucanme BHECAYAUTOPHBIX KOHTPOJ/JIbHO-OHCHOYHBIX MepOHpI/lﬂTl/Iﬁ H CpPEIACTB
TEKYIIEro KOHTPOJIA M0 TUCIHUIVIMHE MOAYJIsA

PaznoypoBHeBoe (nudpepeHpoBaHHOe) 00yUSHHE.
ba3zoBbIi

5.2.1. KouTpoabHas paGora

[TpuMepHBIi TTepeyeHb TEM

1. KomnbrorepHblit aHanu3 QyHKIMOHATBHBIX 3aBUCUMOCTEH U YMCIEHHBIX JTaHHBIX

[IpumepHbIe 3ananus

NHTemiekTyanbHbIi aHaIU3 JaHHBIX TOPOJICKOTO MAPLIPYTU3UPOBAHHOIO TPAHCIIOPTA.

[IpoGiembl yripaBiieHUs: CUCTEMOM TOPOACKOT0 MacCaKUPCKOTO TpaHCIopTa. TexHuyeckue
pELICHUsS] MOJIETUPOBAHUS TPAHCTIOPTHBIX MOTOKOB. CpaBHEHHE MH(POPMALIMOHHBIX CUCTEM
00LIECTBEHHOI 0 TpaHcIopTa. MoaenupoBaHye U ONTUMHU3ALUS MapLIpyTa TOPOACKOro
AJIEKTPOTPAHCIIOPTA JUIsl TACCAKUPA

LMS-nmatdopma — He mpeycMOTpeHa

5.2.2. Ot4er mo J1a60paTOpPHBIM padoTam
IIpuMepHBIii IepeYeHb TEM
1. UcTouyHUKH OOIBIINX JaHHBIX
2. Knmaccudukanmsi 00beKTOB
[IpumepHble 3a1aHUs
[TakeTsl aHAIM3a TAHHBIX



3agaum kiaccupukanu 00bLEKTOB
O1uieHka perpeccuu

LMS-nnatdopma — He npeaycMoTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPHUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHMILIHHE MOAYJIS

5.3.1. Dx3amen
Crucok npuMepHBIX BOIIPOCOB
. UcTouHuky GONBIINX TaHHBIX
. Oco0eHHOCTH TEXHOIOTHI 00pabOTKH OOTBIINX JaHHBIX
. Be1bop anroputma aHanusa JaHHBIX
. [IpuHsTHE pElIEHNI HA OCHOBE JAHHBIX

1
2
3
4
5. Apxurtektypa (aitnoBoit cuctembt HDFS
6. Oxocuctema Apache Hadoop

7. Texnonmorust MapReduce

8. Kimactep Apache Hadoop

9. Komannpr Linux amst paboTsl ¢ sxocuctemont Apache Hadoop
10. Cucrema o6pabotku 60abmux nanHeix Apache Spark

LMS-mardopma — He mpeycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUAM
BOCHUTATEIbHOI 1eSITeIbHOCTH

HanpasieHus BocIiMTaTeIbHON NESTETFHOCTH COMPSTAIOTCS CO BCEMH PE3yJIbTaTaMH O0ydeHHS
KOMITETEHINI 10 00pa3oBaTeNbHON MpOrpamMMme, UX OCBOEHUE OOECTeuMBAETCS CONEpIKaHHUEM
BCEX JIMCUUIUIMH MOJYJIEH.



