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1. IEPEYEHb KOMIIETEHIIAM C YKA3ZAHUEM ITAIIOB HX
®OPMUPOBAHUA B IIPOOECCE OCBOEHHSA OBPA3OBATEJIBHOU
IMPOI'PAMMBbI

[lepeuenp kommeTeHIMH (IUITAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS OOpa30BaTEIbHOM
pOTpPaMMBbl), BBISBICHHBIX B MAaTpuIle KOMIIETEHIMHA, mpejacTaBieH B Tabnuue 1 paboueit
NpOrpaMMbl  AUCHHUIUIMHBL COBMECTHO C IUIAHMUPYEMBIMH pe3yibTaTaMHd OOYdYCHHS 10
JTUCLHUIUIMHE, a TaKkke B Tabmuie | ¢poHaa OLEeHOYHBIX CPeACTB (pa3zen 2) ¢ yKa3aHHueM ITaroB
(cemecTpoB) UX OCBOCHHUS.

PesynbTaThl 00y4eHHs BHOCST CBOM BKJaa B (pOPMUPOBAHHE pa3IMYHBIX KOMIETCHIIUH,
IpEeTyCMOTPEHHBIX 00pa30BaTeIbHON MporpaMMoii. B cBOIO ouepesb, KOMIIETEHIIMH HA Pa3HBIX
YPOBHSIX KaTETOPUH <«BHATBY», «YMETb», «BIAJCTH» (OPMHUPYIOTCS MOIYISMH (pa3aeramu)
JMCIUITIMHEL, a TAKKE Pa3IMYHBIMU TUCIUIUIMHAMEI 00pa30BaTeIbHON IPOrPaMMBI.



2. OIIMCAHME }'IOKA?.ATEJIEPI n KPUTEPUEB OINEHUBAHUA
KOMIIETEHIIM HA PA3/IMYHBIX D2TAIIAX HX ®OPMUPOBAHUA],
OIIMCAHME HIKAJI OHEHUBAHMUSA

®onn oneHouHbBIX cpeacTB (POC) mpexycMaTpuBaeT:
- OmnHUCcaHue KOMIUIEKCa MOKa3aTeJiell — JEeCKPUIITOPOB OCBOCHHUS KOMIIETCHIIMN B BHUJE
pe3ynbTaTOB OOy4YEHHUs, KOTOPBIC CTYICHT MOXKET MpOAEMOHCTpUpoBaTh (Tabmuma 1). Jlns
KOHTPOJI JOCTHKEHUSI KaXJOro M3 HUX MPEAYCMOTPEHBbI OLIEHOYHBIE CpPEJCTBA B BHUJIE
BOIIPOCOB, 3aJIaHUH U T.]1.;
- 0003HAYCHHEC KPHUTEPHEB — TIPAaBWJ MPUHSATHS PEIICHUS IO OICHKE JOCTUTHYTHIX
pe3yIbTaTOB 00YYCHHS 1 C(HOPMHUPOBAHHOCTH KOMIICTCHIIUH.

B kagecTtBe mikanbl oneHuBaHusa npuHuMaercs 100-0anbHas cucTeMa C BBIICICHUEM
(rpamamueii) OoLEHOK B COOTBETCTBHM C llojiokeHHMEM O TEKyllleM KOHTpOJIE YCIIEBAEMOCTHU U
npomMexyTouHoit arrectanuu cryneHToB ®I'bOYBO «3a0l'Y»:

. Onenka Ha ’3K3aMeHe,
PeiiTunr
Au(pPpepeHPOBAHHOM 3a4eTe
85 —-100 OTIINYHO
71-84 XOPOIIIO
60-70 yJIOBJIETBOPUTEIHHO
0-59 HEYJIOBJIETBOPUTEIHHO

[Toka3aTenu IOCTMXKEHHUS IUIAHHUPYEMBIX pe3yJbTaTOB OOyYeHHMs W KPUTEPUHM UX
OLICHMBAHMS Ha Pa3HBIX YPOBHAX (OPMHUPOBAHMS KOMIIETCHIWH TpHBEACHBI B Tabmmie 1.



Taouauna 1. [TokazaTenn 10CTHXKEHUS HHANKATOPOB KOMIIETEHIIMHI

1 2 3 4
KoMnereHnnusi: Kox 1mo HNuaukaropsbl 9tan HaumeHoBaHMe OLIEHOYHOIO CPeACTBA
®dIocC 3++,
¢dopmyaupoBka
IK-3 3HATD 1 Py0exHbIif KOHTPOIIL
Crioco6eH pyKOBOAUTH - BO3MOKHOCTH COBPEMEHHBIX 3ammTa 1a00paTOPHBIX pabOT

IMPOCKTAMHU 110 CO3JaHHIO
KOMIIJICKCHBIX CHUCTEM
HCKYCCTBCHHOI'O MHTCJIJICKTA

WHCTPYMEHTAJIBHBIX ~ CPEICTB M CHCTEM
IpPOrpaMMHUPOBAaHUS I pelleHus  3aaay
MAIIMHHOTO O0yYEeHHS

- (bYHKLINOHATIBHOCTb COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX ~ CPEICTB M CHCTEM
IpOrpaMMHUPOBaHUS B OOJIACTH  CO3JIaHUS
MOJIeJIeH ¥ METOJJOB MAIIMHHOTO O0yUYeHHS

- HIPUHIUIIBL MOCTPOCHMUS cucTeM
HCKYCCTBEHHOTO  HMHTEUIEKTA, METOIOBl U
NOJIXOAbl K IUIAHUPOBAHMIO U  pealn3aluu
MIPOEKTOB 10 CO3JIAHHIO CHCTEM HCKYCCTBEHHOTO
MHTEJUIEKTa

YMETb

- TPOBOAWUTH CPAaBHUTEIBbHBI aHAMM3 H
OCYIIECTBIISITh ~ BBIOOP ~ MHCTPYMEHTAJIBHBIX
CpPeACTB sl peleHus 3ajady  MAalIMHHOTO
oOy4eHus

- MPHUMEHATh COBPEMEHHbIE HHCTPYMEHTAIbHbIC
CpeACTBa M CHCTEMBI IMPOTPAMMHPOBAHUS IS
pa3pabOTKM HOBBIX METOAOB U  Mojenei
MalIMHHOTO O0y4YeHUs

- PYKOBOJIUTH BBITIOJTHEHHUEM KOJJIEKTUBHON
MPOEKTHOM JIEATEILHOCTH TSl CO3/IaHus,
MOJIACP>KKH U UCTIOJIb30BAaHUS CUCTEM
MCKYCCTBEHHOTO HHTEIJICKTA




Kpurepun omeHku pe3ynbTaToB OOydeHHs JUIS Pa3iMYHBIX BUIOB KOHTPOJBHBIX
MEpONPUATHI NPUBEACHBI B TaOIHLIE:

Kpurepun oueHuBanusi Ha J1a00paTOPHbIX padoTax

Ha xaxqoM 3ausTHH J1a00paToOpHOil pabOThI MPOBOAUTCS ONPOC CTYACHTOB 110 TEME
nabopatopHoit paboThl. OTBETHI Ha BOIPOCHI OLICHUBAIOTCS CIEAYIOLUM 00pPa3oM:

5 6annos — nabopatopHas paboTa BBIINOIHEHA, IPU 3aIUTE CTYACHT AaJl MPaBUIbHYIO
MHTEPIIPETALMIO MOTYYSHHBIX PE3yIbTaTOB, O0JIee MOIHOE 0OPOpPMIIEHHE OTYETA C YETKO
MIOCTaBJICHHOM 3a7aueil u GOpMYITHPOBKON BBIBOJOB, aICKBATHBIX MTOJYYCHHBIM pPe3yibTaTaMm,

4 6anna — nabopatopHasi paboTa BBINOJIHEHA, TPH 3aIUTE CTYACHT JOMYCTHII
HECYIIECTBCHHBIE OITUOKY MPU UHTEPIIPETAIMU MTOTyUYEHHBIX PE3YyIhTaTOB, KAYECTBEHHOE
odopMIIeHHE OTUYETa C TOCTABICHHOM 3a/1a4eil U (HOPMyYIHPOBKOIl BBIBOJIOB,;

3 b6anna — naboparopHasi paboTa BBITIOIHEHA, IIPH 3aLIUTE CTYACHT JOIYCTHI IPYObIe OIINOKU
IPU MHTEPIPETAIMH TIOTyYCHHBIX PE3yJIbTAaTOB, OTYET 0OPMIICH HEOPEIKHO, BHIBOJIBI HE
c(hopMyITUpOBaHHI,

Huoice 3 6annos — pabota He 3a4uTeHa, OAJUIBI paclpeieseHbl CIeYIOMUM 00pa3oMm:

2 banna — paboTa BBITIOJIHEHA, HO HE 3allIMIICHA, IIOJATOTOBIICH OTYET;
1 6ann — paboTa BBINOTHEHA;
0 6ann06 — paboTa HE BHITIOJIHEHA U HE 3alllUIIECHA

CyMMapHO B KaxJI0M MOJyJie 3a paboTy Ha 1ab0paTopHBIX paboTax CTyJEeHT MOXET HaOpaTh
He Oonee 20 bannos.

Kputepun onennBanus Ha pyoe:kHOM KOHTPOJIe

buner pyOeXHOTO KOHTpOJISI B KaXJIOM MOJYJE€ BKJIIOYAET ABa Borpoca. Kaxmwiii
BOIPOC OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

13-15 OamioB: mporpamMma HE COACPKHUT TOTPENTHOCTEH WM COACPKHUT TUIOXO
0(OpMIICHHBIH BBIBOJ M CXEMa aJITOPUTMa HE COAECPIKUT CMBICIIOBBIX OIIMOOK;

11-12 ©GamnoB: mnporpaMma COAECPKUT HE3HAYUTEIbHBIE IOTPEIIHOCTH, HE
NPUBOJAIINE K MOJYYSHHUIO HEMPABUIIBHBIX PE3yJIbTaTOB, /WM CXEMa allTOpUTMa COAEPIKUT
OTJIeIbHbIE TIOTPEUTHOCTH, KOTOPbIE HE BIUAIOT HA €€ MOHUMAaHHE;

9-10 OamnoB: mporpaMMa HE YYHMTBIBAa€T «OCOOBIE CIy4aW», 4TO MPHUBOAUT K
MOJTyYCHUIO HETNPABWIIBHBIX PE3yJIbTaTOB Ha HEKOTOPHIX HaOopax MaHHBIX W/WIM CcXema
ITOPUTMA COAEPKUT MHOKECTBEHHBIE ITOTPEITHOCTH, KOTOPBIE HE BIMSIOT HA €€ IOHUMaHUE;

0-8 OamoB: mporpamMMa He 0OecTIeuMBaET MOyUYeHHE TPABMIIBHBIX PE3YyIbTaTOB MITH
HE MCIIONIb3YET NpOBEpseMble CPEACTBA WM MPUEMbl W/WIM CXeMa aJrOpuTMa COAEPKUT
HEeBEpHbIE 0003HAUEHHSI, HE COOTBETCTBYET NMPOTrPAMME MJIH COAECPKHUT CEPhE3HbIE OIIHOKH.

OreHka 3a KaxIblii pyOeKHBI KOHTPOJIb pPaBHA CyMME OLIEHOK 3a €ro OTAEIbHbIE
BONPOCHl U cocTaBisgeT, MakcuMmy™m, 30 OamioB. Ecnu cymmapHas oneHka 3a pyOexHBIN
KOHTPOJIb cocTaBmia MeHee 18 0aisioB, TO pyOeKHbII KOHTPOJIb CUNTAETCS HECAAHHBIM.

JUJ1st IOTy9eHust TIOJOKHUTENBHBIX OLEHOK MTPH MPOXOXKICHUN pYyOeKHBIX KOHTPOJIEH CTYACHT
JIOJKEH TTOJTHOCTBIO BBIMIOJIHUTH, O()OPMUTH U 3aIIUTUTH Ja00paTOpHbIE pabOThI
COOTBETCTBYIOLETO MOAYJIS.




Kpurepun oneHuBaHMsi Ha pacnpelesileHHOM »3K3aMeHe (MU JIMKBHAALMU
aKaJeMH4eCKOH 32/10/LKEHHOCTH, YCTPAHEHUS aKA/IeMHUYeCKOil pa3HUIIbI):

OreHka BBICTABISETCSA MO MTOTaM pabOTBHl B CEMECTPE IMPH YCIOBHM BBITIOIHEHUS
BCEX KOHTPOJBHBIX MeponpusTuii. Kpurepun oneHKy MpruBeAeHbl HIXKE.

Or 85 go 100 GamioB WM OTIMYHO: CTYACHT TIyOOKO W TIOJTHO BIIAJEET
COZIep’KaHHEM Y4eOHOro MaTepuasia U HOHSATHHHBIM alllapaToM; YMEET CBS3BIBATh TEOPUIO C
NPaKTUKOHM, WILTIOCTPUPOBATh MpHUMEpaMu, (pakTamu, NAHHBIMH HAy4YHBIX HCCIICIOBAaHUI,
OCYIIECTBIISICT MEXKIIPEIMETHBIC CBSI3U, NPEIUIOKEHHS, BBIBOJBI, JIOTHYHO, YETKO M SCHO
u3JaraeT OTBEThl HAa IIOCTABJICHHBIE BONPOCH; yMEET OOOCHOBBIBaTb CBOM CYXXICHUS U
npoecCHOHANPHO-TUYHOCTHYIO IO3MLHMI0 MO HW3JaraéMoOMy BONPOCY; OTBET HOCHT
CaMOCTOSITENIbHBIA XapaKTep; a TaKKe CTYJICHT BBIOJIHHI J1a0opaTopHbie paboThl B TOJIHOM
o0Beme.

Ot 71 no 84 GanoB WM XOPOLIO: OTBET CTYJIEHTAa COOTBETCTBYET yYKa3aHHBIM BBIILIE
KPHUTEPUSIM, HO B COJEPKaHUU HMMEIOT MECTO OT/CJbHbIE HETOYHOCTH (HECYIIECCTBEHHBIC
OMIMOKH) MPH H3JI0KEHUH TEOPETUYECKOTO M MPAKTUYECKOr0 MaTephalia; OTBET OTJIMYAETCS
MEHBIIEH OOCTOSTEIBHOCTBIO, TIIyOMHOW, OOOCHOBAaHHOCTHIO W  IOJHOTOH; OJHAKO
JIOTYIIIEHHbIE OMIMOKH MCHPABISIFOTCS CAMUM CTYACHTOM I1OCIIE JOMOJHHUTEIBHBIX BOMPOCOB
HK3aMEHATOPAa; a TAKXKE CTYIEHT BBINOJIHUII JJabopaTOpHbIE Pa0OTHI B IIOJHOM 00BbEME

Ot 60 no 70 GamuioB WM yJOBJIETBOPHUTENBHO: CTYACHT OOHApYXXHBAaeT 3HAHUE U
NOHMMAaHWE OCHOBHBIX IIOJIOKEHWH Y4eOHOro MaTepuana, HO U3JaraeT ero HEemoIHO,
HEeToCJIeJ0BAaTeIbHO, JOIMYCKAaeT HETOYHOCTH M CYIIECTBEHHBIE OLIMOKM B ONPEACICHHU
NOHATHH, (HOPMYITHPOBKE TMONOKEHUH; IPH apTyMEHTAIlMH OTBETA CTYACHT HE OMHpacTCs Ha
OCHOBHBIC TIOJIOXKECHHUSI HCCIEIOBAaTEIbCKUX JOKYMEHTOB; HE IPHUMEHSET TEOPETHUECKHE
3HaHUS JUIS1 OOBSCHEHHS] SMIUPUYECKHX (AKTOB W SBJICHUH, HE OOOCHOBBIBAET CBOHU
CYXJIEHUS; UMEET MECTO HapyIIEHUE JOTMKH H3JI0KEHUS; B LI€JIOM OTBET OTIMYACTCS HU3KUM
YPOBHEM CaMOCTOSITEIPHOCTH, HE COIEPKHUT COOCTBEHHOH MPO(ecCHOHATHHO-INIYHOCTHOM
MO3MIIMY; a TAaKXKe CTYJCHT BBIMOJIHWII Ja00paTOpHble pabOThl B HOJHOM 00beMe
Ot 0 10 59 6anmI0B WK HEYIOBIETBOPUTENIBHO: CTYIEHT UMEET pa3pO3HEHHBbIE,
OeccucTeMHbIe 3HaHM; HE YMEET BbIIEISATh INTaBHOE M BTOPOCTENIEHHOE; B OTBETE
JIOITYCKAIOTCSI OIMIMOKH B OTIPENIEICHUH TTOHITHH, (POPMYITNPOBKE TEOPETUIECKHUX TTOI0KEHUH,
UCKa)XAIOIINE UX CMBICH; CTYJIEHT HE OPUEHTHPYETCs] B HOPMAaTUBHO-KOHIIENTYAJIbHBIX,
IPOTPAMMHO-METOIMUECKUX, UCCIIEIOBATEIBCKIX MaTepHuaax, 0ECIOpsI09HO U HEYBEPEHHO
u3jaraeT MaTepual; He yMeeT COeIUHATh TEOPETUUECKHE MOJIOKEHHSI C TIPAKTUKOM; HE yMeeT
NPUMEHSATH 3HAHUS ISl OOBSCHEHHS YMITUPHUECKUX (DAKTOB, HE YCTaHABIMBACT
MEXITPEIMETHBIE CBSA3M; A TAKXKE CTYIEHT BBIMOIHUI JaOOpaTOpHbIE pabOTHI B TOJIHOM
o0beme




Hcnons3oBanue nokasareiied U KpUTEPUEB OLICHUBAHUS KOMIIETECHIUN HA PA3IMYHBIX
JTanax ux (OPMHPOBAHUS COBMECTHO CO IIKAJOW OalsIbHO-PEHTHMHIOBOM CHUCTEMbI IO3BOJISET
(dbopMUPOBATH Pe3yabTATHl O0YUEHUS IO MOTYIISIM.

Ouenka pe3yJbTaTOB 00y4eHUsA

bansbl
Henensn Homep u HazBanue MoxyJist @®opMbl KOHTPOJIS (Mun/
MAaKC)
1 cemecTp
. . PyOe)xHBII KOHTPOIIb 20/30
1. ®peiiMBopKH pacnpenenEéHHON
3amuTa J1ad0paToOpHBIX
10 00pabOTKH HECTPYKTYPHUPOBAHHBIX pabor 10/20
HAHHRIX WTOT'O 30/50
PyOeHbIi KOHTPOJIb 20/30
2. IIpakTideckue BOIPOCHI 3amuTa 1abopaTOpHBIX
17 10/20
UCCIICIOBaHMSI OOJIBINX JAHHBIX pabot
NTOI'O 30/50
HUTOI'O 3a cemecTp 60/100




3. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUA WJIM HHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIsSI OLIEHKA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA JAEATEJIBHOCTMU, XAPAKTEPU3YIOIIUE ITAIIbI
®OPMHUPOBAHMS KOMIIETEHIIMIA B TIIPOIIECCE OCBOEHMS
OBPA3OBATEJIbHOM ITPOT PAMMBI

®OC 1o AUCHUILIMHE COACPKUT CIEAYIOLIME OIICHOYHBIC CPEJICTBA, MO3BOJISIOLIHNE
OLICHHUTH 3HAHUS, YMCHUS M YPOBEHb NPUOOPETEHHBIX KOMIECTEHIMK MPH TEKYIEM KOHTPOJIE U
IPOMEKYTOUHOI aTTecTaluy, pa3dUThIC 10 MOIYIISIM JUCLHILIAHBL:
- MIPUMEPHI TUITOBBIX BOIPOCOB IS 3aLIUTHI TAOOPAaTOPHBIX padoT;
- KOMIUICKTBI 33/IaHHi pYOEKHBIX KOHTPOJICH.

CpenctBa ansi OICHKH Pa3iIMYHBIX YpOBHEH (OPMHUPOBAHUS KOMIETEHIMH TI0
KaTeropusiM «3HaTb», «YMETbY», «BJAJETh» O00ECIEUMBAIOT PEANNU3ALNI0 OCHOBHBIX IPUHIIUIIOB
KOHTPOJIS, TAaKMX, KaK OOBEKTHBHOCTb M HE3aBHCUMOCTB, MPAKTUKO-OPHEHTUPOBAHHOCTb,

MCKIUCHOUILIMHAPHOCTD.

C yueToM 3TOro, KOHTPOJIbHBIE BOIPOCH! (3amaHusl, 3a1auu,) Bxoasmue B ®OC, mis
pas3JINYHbIX KaTEeropuil U ypoBHEH OCBOCHUS KOMIIETCHIIMN UMEIOT CIICAYIOIIMNA BUA:

Yposensb 3BHATH
Jeckpunropsi IIpumep 3a1aHus U3 OLIEHOYHOI'O CPEACTBA
BO3MOKHOCTH COBpEeMEHHBIX | ONUIINTE MOAEIb PACIPEACIEHHBIX BRIUNCICHUN

HHCTPYMCHTAJIbHBIX CPCIACTB U
CUCTCM IIPpOrpaMMHPOBAHUA IJIA

Map/Reduce.

pemeHus  3amad  MamuHHOTO
o0ydeHus

(GYHKIIMOHATBHOCTb [TpuBeauTe MpUMEpP MOCTPOCHUS JepEBa PEIICHI Ha OCHOBE
COBPEMEHHBIX ¢bynkuunit oubmmorexku MLIib B Apache Spark.

HHCTpW@HTaHBHLIX CpeﬂCTB nu
CUCTEM MPOTPaMMHUPOBAHUS B
00JIacTH CO3JaHUSI MOJIEIEN U
METOJIOB MAITUHHOTO O0YYEeHHUS

MPUHIMUIIEI TIOCTPOCHUS CUCTEM
HCKYCCTBCHHOI'O MHTCIIJICKTA,
METOJBI M ITOAXO0AbI K
IJIAHUPOBAHUIO U pCaIn3allun
IMPOCKTOB 110 CO3JJaHUIO CUCTEM
HCKYCCTBCHHOI'O MHTCJIJICKTA

HazoBuTe OCHOBHBIC ATAITBI Pa3BEPTHIBAHUS
uHppactpyktypsl Hadoop B 06aunoit mnatdopme IBM
Cloud.

YpoBenb YMETDH

Jeckpunropsl

Ipumep 3a1aHusI U3 OLEHOYHOT0 CPEACTBA

IIPOBOAUTH CpaBHUTEIbHBIN
aQHAJIU3 U OCYILECTBISATH BBIOOP
WHCTPYMEHTAIBHBIX  CPEICTB
IJId peICHUS 3aJa4 MallIMHHOT'O
o0ydeHus

Pa3paboraTh 1 OTJIaAUTh MPOTPaMMy, UCTIOIB3YIOIIYIO
oubnuorexku Pandas, Numpy u Scikit-learn ananmsa maHnHbIX
Y MAIIMHHOTO OOyUeHus

MIPUMEHATHh COBPEMEHHBIE
WHCTPYMEHTAJIbHBIE CPEJICTBA U
CHUCTEMBI TIPOTPaMMHPOBAHHS
JUTSE pa3paboOTKH HOBBIX METOJ/IOB
U MOJieJIEd MaIlIMHHOT'O
00y4YeHHs

Paspaboraiite mporpamMmmy Ha si3bike Python mist ¢peiimBopka
Apache Spark o nHIMBHIyaTbHOMY 331aHUIO.




PYKOBOIHTbH BBIITOJIHEHUEM
KOJUIEKTUBHOM IIPOEKTHOU
JESATEIIBHOCTH ISl CO3/1aHus,
MIOJJICPKKH U UCIIOJIb30BAHUS
CHUCTEM HCKYCCTBEHHOIO
WHTEJUIEKTa

Pa3paborate u coxpaHuTh OOYYEHHBIC MOJICTH, a TaKKe
HATAIUTh WX  HCIOJIB30BaHWE B  BEO-MPUIIOKCHUSIX,
pasBepHyThIX Ha oOmauynbix miatrgopmax (IBM  Cloud,
Google Collaborate u npyrux)
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4. METOIUYECKHUE MATEPUAJIbI, OMNPEJEJISIIOIUE IPOLEJLYPBI
OLIEHMBAHMSI 3HAHWI, YMEHHIA, HABBIKOB M (MJIHN) OIIBITA
JNESITEJIBbHOCTH, XAPAKTEPU3VIOIIHUX DTAINbl @®OPMUPOBAHUSI
KOMIETEHLIUI

4.1. IlpuMepbl MeTOAUYECKHX MATEPHAJOB, OMNpPeIeJSIOIIUX MPoUeIypbl
OLlCHMBAHWS 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA 1eSATEJIbHOCTH

HaumenoBaHue Kparkas xapakrepucTuka oueH04HOro IIpencraBienue
OI[€HOYHOI0 cpeacTBa OIIEHOYHOI0 Cpe/CTBA
cpeacTrsa B GoHae
Py6exxubiii KOHTpoJIb | CpencTBO MPOBEPKH OCBOCHUS YPOBHEH KommuiekTs! OuneToB
«3HaThY, «yMeTh» komnerenuui GI'OC pyOEKHBIX KOHTPOJIEH
3++
3amura CpencTBo IpOBEPKU OCBOEHUS YPOBHSI [Ipumeps! TUIIOBBIX
nabopaTtopHbIX paboT | «Biaaerh» kommnereHuid GI'OC 3++ BOMPOCOB JIJIsI 3AIIUTHI
71a00paTOPHBIX pabOT
DKk3aMeH CpencTBo IpOBEPKU OCBOCHUS YPOBHSI [lepeuens BOmpocoB k
«3HaTh» komneTeHun ®I'OC 3++ AK3aMEHY U MAKET
9K3aMEHAIIMOHHOTO
ouera

KommiekT 0us1eToB K py0e:xkHOMY KOHTPOJII0 Ne 1

bumer Ne 1

1. Onumnre npuHUIUOBl (GYHKIIMOHUPOBAHMS paclpeesieHHON (ailyioBol cuCTEMbI
HDFS.
2. Pazpaboraiite nporpammy Ha si3eike Python ¢ ncnons3zoBanmnem 6ubmmorexku Pandas.

buner Ne 2

1. OnumuTe METOABI peTINKalluy JaHHbIX B cucteme Hadoop.

2. Hanmmare ckpunt s KoHurypupoBanus Hadoop mo wWHIuUBUAYaTbHOMY
3aIaHHIO.

KommiekT 0us1eToB K py0e:kHOMY KOHTPOJIIO Ne 2

buner Ne 1

1.  Onwumwre Moaens pacnpeenéHHbIX Berunciaenuit Map/Reduce.

2.  Paspabotaiite nmporpammy Ha sizbike Python mns ¢peiimBopka Apache Spark mo
WH/IMBUIYAIEHOMY 33JJaHHIO.

buner Ne 2
1. Onwumute npuniunbl kounennuu RDD, Resilient Distributed Dataset.
2.  Pazpaboraiite mporpammy Map/Reduce mo nHIUBHIyaTbHOMY 33JaHHIO.
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IIpuMepbI THIIOBBIX BONPOCOB /ISl 3ALUTHI JIA0OPATOPHBIX padoT

1. HazoBure OCHOBHBIC 3Tambl pa3BepThiBaHus HHMpacTpykTypsl Hadoop B obOmauHO#M

miatdopme IBM Cloud.

[TpuBeauTe KoMaHIy U3MeHEeHHs KodpduuuenTa perumkanuu ¢aitna 8 Hadoop.

3. IlpuBenute mpuMep NOCTPOEHHS JAEpeBa PEIICHWH Ha OCHOBE (QYHKIMH OMOIHOTEKH
MLIib B Apache Spark.

4. Tlepeuncnure JOCTOMHCTBA M HENOCTAaTKH M3YYEHHBII BaMM CPEICTB pa3padOTKH MpO-
IPaMMHOT0 00eCTIeYeHHSI.

N

IlepeyeHb BONPOCOB K pacnpeaeieHHOMY IK3aMeHYy

(111 IMKBUIAIMY AKaJeMHYeCKOM 3a/10J1KEHHOCTH,
JJIA Tiepe3aveTa JUCHUIIMHBI WIN /IS MOBbINIEHNsI 0a/UIbHOM OLIEHKH)
10 JUCIIUITJIINHEC ((BOJH)HII/IC JAaHHBIC: I/IHCprMeHTI)I 1 TCXHOJIOTHUN )

1. Anroput™mbl MammHHOTO OOy4YeHHs: 0030p 00JacTH MPUMEHEHUs, JOCTOMHCTB M HEJOo-
CTaTKOB.

ApXUTEKTYpa U MPUHLHUIIBI IOCTPOCHUS CBEPTOUYHON HEMPOHHOM CETH

Opeitmdopk Hadoop: apxurektypa U NpUHLIUIBI IPUMEHEHUS.

bubmmorexku Pandas, Numpy u Scikit-learn: oGmacTs npuMeHeHHs] 1 OCHOBHBIE (PYHKITHH.
Opeitmdopk Spark: npuHIMIBI TPUMEHEHHUS B MAIIMHHOM O0y4YEHMH.

ANTOPUTMBI TOATOTOBKH JAHHBIX.

Ob6naynas matdopma IBM Cloud: ocobeHHOCTH ¥ BapUaHThl MPUMEHEHUS AJIsl pean3a-
IIUH aJITOPUTMOB MAITUHHOTO O0YYEHUSI.

8. CpencrBa BU3yalnM3alluy JaHHBIX: TaOJIUIl, IepeBLEB, UArpaMm, rpadukos, rpados.

9. bubmuotexu Tensorflow u keras: o6macTe npuMeHEHUs U PYHKITUH.

10. AnnapaTHble cpeCTBa MOIEPKKH aIrOPUTMOB MAITMHHOT'O O0Y4EHUsI.

NOUTRWN

MakeT 3K3aMeHAIMOHHbIX OMJIeTOB

PI'BOY BO ®I'BOYBO «3adl'Y»
IK3aMeHALUOHHBIN omniter Ne 1
1o Kypcy «boJibiye JaHHble: HHCTPYMEHTBI M TEXHOJIOT M)

1. OcCHOBHBIE COOTHOIICHHSI JIJISl ONIPEIeTICHHsI MEPBI OJIN30CTH.
50 6annos

2.  TlpuHIHMITEI TOCTPOSHHS U AJITOPUTMBI O0yYCHHS CBEPTOYHON HEHPOHHOM CETH.
50 6annos

buner paccmoTpeH u yTBepxkieH Ha 3acenanuu kagenpst UBT u IIM « _ » 20 I.

12




Ilepeuyens 1abopaTopHbIX padoT
Kadenpa «KomnbroTepHble CUCTEMBI U CETH

Monyas 1. @peiiMBOPKH pacnpeneaéHHOH 00pad0TKH HECTPYKTYPHUPOBAHHBIX
JAHHBIX.

JlaGoparopHnasi padora Ne 1

CpencTBa MammmHHOTO OOYUYEHHSI U aHATIN3a TaHHBIX

Llenv pabomwl: n3yueHue CpeicTB pa3pabOTKU ajJrOpUTMOB MAIIMHHOTO OOY4YEeHHs Ha
s3pikax Python, R B cpene Jupyter.

Onucanue pabomul. BO BpeMs BBIIOJHEHUS pPabOThl CTYAEHTHI CaMOCTOSITEIBHO
pa3padarbIiBalOT U OTJIAKUBAIOT MMPOTPAMMBI Ha YKa3aHHBIX SI3bIKAX MPOrPaMMUPOBAHUS.

JlaboparopHnas padora Ne 2
[IpumeHeHne OMOIMOTEK MAIIMHHOTO O0YYEHUS IS TIOJATOTOBKU M aHAJIKM3a JaHHBIX
Lenv pabomur: VI3ydeHne MPUHIMIIOB TpUMeHeHHs Onbmuorek Pandas, Numpy u Scikit-
learn aHanM3a TaHHBIX ¥ MAIIKHHOTO OOyUYCHHUS.
Onucanue pabomsi: BO BpeMs BBIIOJIHCHUS pPaOOTBI CTYACHTHI CaMOCTOSATEIIHHO
pa3palaThiBalOT W OTIAXKUBAIOT MPOrPaMMBI, HCIOIB3YIONIME YKa3aHHblE OWOMMOTEKH U
OIICHUBAIOT JOCTOMHCTBA U HEJOCTATKH ITHX CPE/CTB.

JlaGoparopHasi paGora Ne 3

Nzyuyenne  ¢dpeiimBopkoB  Hadoop wu  Spark  pacnpenenénnoit  o6paboTku
HECTPYKTYPHUPOBAHHBIX JAHHBIX

Lenv pabomur: V3yueHWe apXUTEKTypbl W IPHUHIUIIOB IMPHUMEHEHHs (PPEHMBOPKOB
Hadoop u Spark s pactipenenénnoit 00paboTKH HECTPYKTYPUPOBAHHBIX JaHHBIX.

Onucanue pabomul. BO BpeMs BBIMOTHEHUS pPabOThl CTYAEHTHI CaMOCTOSITEIBHO
pa3padarbiBalOT U OTJIAKHUBAIOT TPOTPAMMBI, C HCIIOIb30BAHUEM YKa3aHHBIX (pEHMBOPKOB, H
OLIEHUBAIOT JOCTOMHCTBA U HEJOCTATKU YKa3aHHBIX CPE/l.

JlaboparopHnas pabora Ne 4

[Ipumenenue 6ubnnorek tensorflow u keras B 3ajauax KOMIbIOTEPHOTO 3pEHUS

Llenv pabomur: V3yueHue NpUHLMIOB NpuMeHeHus Oubmuorek tensorflow u Kkeras,
¢GbyHKIMOHUpYIOUIMX Ha 6a3e muar¢gopM Spark M anmapaTHbIX YCKOpUTETIEH BBIYMCIICHUMN
NVidia Tesla.

Onucanue pabomsi: BO BpeMs BBIIOJHEHUS paOOThl CTYIEHThl CaMOCTOSTEIBHO
pa3pabarblBalOT M OTIAXHBAIOT MPOrpaMMbl, C HCIOJIB30BAaHUEM YKa3aHHBIX OHOIMOTEK, U
OILIEHUBAIOT JJOCTOWHCTBA U HEJOCTATKH YKa3aHHBIX CPEJICTB.

Monyas 2. IlpakTHyecKHue BONPOCHI HCCIeT0BAHUSA 00JIbIIUX JAHHBIX.

JlaboparopHnas padora Ne 5

[Ipumenenne oONaYHBIX TEXHOJOTHM [UIsl pa3BepTHIBAHUS MoJeNiell MAallWHHOTO
o0ydeHust Ha 00IauHBIX MIaTdopmax

Llenv pabomwvr — B xo0ze pabOThl M3y4yalOTCS BOIPOCHI, CBSI3aHHBIE C COXPAaHEHHEM
00y4YEeHHBIX MOJIeNIel U MX UCIHOJIb30BAHUU B BEO-TIPHIIOKEHUSX, PA3BEPHYTHIX Ha OOJauyHBIX
mnatdopmax (IBM Cloud, Google Collaborate n apyrux).
Onucanue pabomul: BO BpEMsI BHITIOTHEHUS paOOTHI CTYAECHTHI BBIITOIHSIOT 3a/IaHU, CBS3aHHBIC

C UCIOJIb30BaHUEM OOTaYHbBIX MIAT(GOPM, U OLIEHUBAIOT UX BO3ZMOKHOCTH
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4.2. llpouenypsbl OLCHUBAHUS 3HAHWI, YMeHHUI, HABBIKOB, ()OPMBI U OPraHU3ALNMA
TEKYLIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTANMH 00y4aroIuXCs

Texymui KOHTPOJIb U IPOMEKYTOUYHAs aTTECTAllUU CTYACHTOB B YHUBEPCUTETE BEACTCS
B coorBercTBUU C llonokeHuem O TeKylleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOYHOHU
arrectanuu ctyjieHToB ®I'bOYBO «3adl V.

Texkyummii KOHTPOJIb YCIIeBA€MOCTH

JucuuruinHa aenautest Ha 2 Moyt Kakaeiii Motynmb yueOHOM TUCIMITIIMHBI BKIIOYAET
B ce0s1 U3yUeHHE 3aKOHUYEHHOI'0 pa3JieNa, YaCTH JUCLUIUIUHBL.

OCHOBHBIMU BUJAAMHM KOHTpPOJS 3HaHWM, YMEHMH U HaBBIKOB B TEYEHHE KaXKIOIO
MOJyJIsl y4eOHOM IUCIUIUIMHBI ABISAIOTCSA PyOeKHbBIE KOHTPOJIU U 3allUTa J1a00paTOpHBIX padoT.

Texymumii KOHTPOJIb MO MOAYJIIO Y4€OHOW JUCHUIUIMHBI OCYIIECTBISIETCS MO Trpaduky
yuebHoro nporecca. Cpoku KOHTposIbHBIX Meponpusathii (KM) u cpoku nosaBeneHus UTOrOB IO
MOJYJIsIM y4eOHOH JUCHUIUIMHBI OTOOpaXkaroTcs B pabouMx ydeOHBIX IUIaHaX Ha CEMECTp
(oTpe3kax). CTyleHT J10JIKEH BBIIOJIHUTH BCE KOHTPOJIbHBIE MEPOIIPUATHUS, IPETYCMOTPEHHBIE B
MoJlyJie y4eOHOW TUCHUIUIMHBI K YKa3aHHOMY CPOKY, IIOCJI€ YE€ro IMpernojaBaTellb MPOCTaBIsAET
OayulbHbIE OLICHKHM, HAaOpaHHBIE CTYJEHTOM IO pe3yjbTaTaM TEKYLIEro KOHTPOJS MOy
y4eOHOU TUCIUIUIUHEL B DY .

KoHTpobHOE MEpONPUATHE CUUTAETCS BBIITOJIHEHHBIM, €CIIU 3a HETO CTYIEHT MOJIy4n
OLICHKY B OayljjaX, He HM)KE MUHUMAJIbHOW OLIEHKH, YCTAaHOBJICHHOW MPOrpaMMOM JHCHUIIIMHbI
110 JaHHOMY MEPOIPUATHUIO.

CryneHThl, HE CJIaBIIME€ KOHTPOJIBHOE MEPOIpPHUAITHE B YCTAaHOBJIEHHBIH CpOK,
IPOI0JDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSIIKOM, IPUHATHIM Kadeapoi.

IIpome:xxyTouyHast aTTecTalUsd

@opMoOl IPOMEXYTOUHOM aTTeCTalMM IO JUCLUIUIMHE SBISIETCS PaclpencsICHHBIN
DK3aMEH.

PacnpenesieHHbIH YJK3aMeH

B  pamkax  pEeWTHMHIrOBOM  CHUCTEMBI  KOHTPOJS  YCIIEBAEMOCTH  CTYJEHTOB,
pacripesie/ieHHbI 9K3aMeH M0 AMCUUIUIMHE (opMHUpYyeTcss HAabOpoM B TEUYEHUE CEeMecTpa,
IPEeyCMOTPEHHON B MpOorpaMMe AMCHMIUIMHBI, CyMMbl OajlJIOB, MPH BBIMOJIHEHUMH UM BCEX
KOHTPOJIBHBIX MEPOIIPUATUH.

OneHuBaHue IUCHUIUIMHBI BeleTcs B cooTBeTcTBMM ¢ [lonokeHnem o TekyiieM
KOHTPOJIE YCIIEBAEMOCTH U MpoMexyTouHoM aTTectanuu cTyaeHToB PI'BOYBO «3adl'yY».

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHbIE YUeOHBIM IJIAHOM 3aJ[aHUs U CIIaBIINN
BCE KOHTPOJIbHBIE MEPOIPHUATHS, MOITYYaeT UTOTOBYIO OLEHKY I10 JUCLUILIMHE 3a CEMECTP B
COOTBETCTBUU CO LIKAJION:

. Ounenka Ha SK3aMeHe,
PeitiTunr
Au(pPpepeHPOBAHHOM 3a4eTe
85—100 OTJINYHO
7184 XOpOIIO
60— 70 YIOBJICTBOPUTEIIHEHO
0-59 HEYJIOBJIETBOPUTEIBHO

PeliTuHT cTyneHTa MO AWCIMILIAHE 3a CEMECTp OMpeleNsieTcs Kak cyMMa OalljioB,
MOJIyUEHHBIX MM 3a BC€ MOAYIM Yy4eOHOW AMCUUILUIMHBI, U OaUIOB 3a MPOMEKYTOUHYIO
aTTecTanrio. MakCUMallbHOE KOJMYECTBO 0AllJIOB 33 AUCHIUILIIMHY B CEMECTPE yCTaHABIMBACTCS
paBHbIM 100.
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