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1. IlepeyeHs MIaHUPYEMBbIX Pe3y/1bTATOB 00y4eHHs MO0 TUCHHUILINHE, COOTHECEHHBIX C
IVIAHMPYEMBIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI
Hucuumumaa B1.B.J13.01.02 Metoasl MammHHOIO 0Oy4eHUS U HEMpPOHHBIE CETH

obecrieunBaeT  (GopMHpOBaHHME Yy  OOyYaMOMIMXCS  CIEAYIONMX  MpodheCcCHOHATBHBIX
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*ﬂucuunﬂulm mooncem qbopMupoeamb KOMNnemeHyuro nOJIHOCM»sio Uiu 4aCmu4ro.

**/Jonorcno coomeemcmseosams [Ipunodcenuio 1 k 0bpazoeamensHoil npocpamme

2. O0beM U MeCTO TUCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
O0beM TMCUMILINHBI

OO0mass TpyAOEMKOCTh JHUCHUIUIMHBI  COCTaBIsieT 4  3adeTHble  equHUIBI/ 144
axkameMuuecknx/108 acTpOHOMHUYECKUX YacoB.

JlucuurinHa peanu3yercs YacCTUYHO C IPUMEHEHHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
texHosorui (nanee — J10T).

KonrakrHas pabota 00ydaroniuxcs ¢ npenoaBaTeieM o BUuaaM y4eOHbIX 3aHATHI: 28 ak.
yac Ha KOHTaKTHYIO pa0oTy ¢ MpernojaBaTeneM, W3 HUX 12 ak.yac Ha Jekuuw, 16 ak.gac Ha
NPaKTUYEeCKHE 3aHATHS U 87 aK.4yac Ha CaMOCTOSITEIbHYIO pad0Ty 00yUaroMIMUXCsl.

MecTto nucuuninnbl B crpykrype OII BO

Jucuumnuuaa b1.B.J13.01.02 Metoasl MammHHOrO oOy4eHHsS M HEHpPOHHBIE CETH
OTHOCHUTCSI K 4YacTH 3JIEKTHBHBIX IUCHMIUIMH (Monysied)  oOpa3oBaTelabHOH IpOrpamMMbl
MOJATOTOBKM MAarucTpanTa (eaepansbHOr0 TrocyAapcTBEHHOrO 00pa30BaTENbHOTO CTaHIApTa
BbICIIIET0 00pa30BaHUs M U3y4aeTcsl Ha IIEPBOM Kypce.

[IpenogaBanne gucuumiueel b1.B.J[2.01.02 Metoasl MammHHOrO 0Oy4YeHUS U
HEUpPOHHBIC CETHU OCHOBAHO HAa 3HAHMSAX, MOJYYEHHBIX NMPU HU3ydeHUW Aucuuiuiuabl b1.B.02
«MaTeMaTH4ecKrue METO/Ibl CTaTUCTUYECKOH 00pabOTKM M aHalu3a JaHHBIX». B CBOIO ouepenpb
OHa cO31a€T HEOOXOIUMBbIE MPEANOCHUIKA A OCBOEHHUS INPOrpaMM TaKUX IUCLUIUIMH, Kak
b1.0.07 «AnanuTtuueckas MNOJJAEpKKa HNpUHATUS peuieHui», b1.B.05 «Meroasl OusHec-
aQHAJINTUKWY.

3HaHUA, YMEHUS U HABbIKU, MOJIYYEHHbIE IPU HU3YYEHHUU JUCLMIUIMHBI, UCIOJIb3YHOTCS
CTYICHTaMH TIPU BBINIOJHEHUH BBITYCKHBIX KBAIM(UKAIMOHHBIX pabOT (MarucTepcKux
JccepTanui).

@®opmMoli POMEKYTOUHOM aTTecTallud B COOTBETCTBUU C Y4E€OHBIM IUIAHOM SIBIISIETCS
HK3aMEH.

3.Conep:xkanue ¥ CTPYKTYpPa AUCHUILINHBI

3.1. CTpyKkTypa AMCLUIIINHBI
Ounas popma obyuenus




®opMoii MPOMEKYTOUHOW aTTeCTallMd B COOTBETCTBHM C y4E€OHBIM IUIAHOM SIBIISICTCS
JK3aMEH.



Nen/m | HaumeHoBaHue O0beM THCHMIUIMHBI, aK.YaC ®opma
TeM U (WJIN) BCEI' KonTakTHas padora o0y4yaomuxcs CamocrosiTe1bHAs TEKYILEro
paszienos (0] ¢ mpenoaaBaTeJieM 0 BUIAM Y4eOHbIX 3aHATHH padora KOHTPOJISt
Ilepuon TeopeTu4ecKoro o0y4eHust Hepuon yCIIEBAEMOCTH,
NMPOMEKYTOYHOM MPOMEKYTOYHO
arTrecTanmu (ceccus) U aTTecTaluuu
3ansaTus 3ansaTus UK KCP | K9 | Karmk | Koutp | CPxp | CP3x | CP
JIEKIMOHHOI'0 | CEeMHHAPCKO 0J1b
THIIA ro TUMa
JI BJ | JIP 113
Tema 1 | NLAULIMIHOS 57 6 8 43 3.1
oOydeHue
Tema2 | HCHPOHHbIC 58 6 8 44 I3,
CEeTH
Hpomexyroumnas 29 2 18 JK3aMeH
aTTecTanus 9/18
Hroro 144 12 16 2 27 87

Hcnonvzyemvie cokpawjenus.
JI — nexuuu - 3aHATUSA, OpeayCMaTpPUBAIOIINE IPEUMYLIECTBEHHYIO Nepeady yueOHoH nHpopManuu 00y4yaroumMcs MeJarorudeckuMu paboTHUKaMU

OpraHu3alyy 1 (WIin) JIMIaMu, IPUBJIEKAEMbIMUA OpraHU3aIMell K peanu3alii 00pa3oBaTeIbHbIX IPOrPAMM Ha UHBIX YCIOBHUSX, ).

BJI — Buneo nexmuu.

JIP — naboparopHbie pabOTHI.

[13 — mpakTrueckue 3aHATHS (32 HCKIIOYEHHUEM J1ab0paTOPHBIX padoT).

UK — nnauBuayanbHble KOHCYJIbTAIIUH.

KCP — KOHTPOJIb CAaMOCTOSATENILHON PabOTHI




KD — koHCynbpTanMM nepen s5K3aMeHOM

KarTak — koHTakTHast paboTa Ha aTTECTAIMIO B IEPHO/I YK3aMEHAIIMOHHBIX CECCUI

KoHTpomb - kOHTakTHas paboTa Ha aTTECTALUIO B IEPHO SK3aMEHAIIMOHHBIX CECCUM JIs 3a04HOM (OPMBI 00yUeHUs
CPxkp — camocTosiTenpHast paboTa Ha MOATOTOBKY KypCOBOH pabOThl/ KypCOBOIO MPOEKTA.

CP»axk — camocTosiTennbHas paboTa Ha MOATOTOBKY K SK3aMEHY.

CP — camocTodaTenbHast paboTa B CEMECTpE Ha MOATOTOBKY K yU€OHBIM 3aHATHUSM.

T — TecTupoBaHnue.

I1K3 — npakTHueckue KOHTPOJIbHBIE 3aJaHHUS.

[113 — mpodeccrnoHanbHO-UCCIeI0BATEIbCKIE 33 JaHHS.

B npouecce 0o0ydeHuss NPUMEHSAIOTCSA CIEAYIOIIME HHTEPAKTUBHBIE (OPMBI: JIEKLIUSA-AHANOr, pabdoTa B MalbIX TIpylmnax, CIappUHI-
MapTHEPCTBO.

Tems! 1-3 moryT ObITE 0cBOeHbI ¢ mpuMeHeHneM D0 u JIOT ¢ KOHTpoJieM B CUCTEME 3IICKTPOHHOTO 00y4eHus! AKaleMUH.



3.2. Cooepoicanue u cmpykmypa OUCYUniuHsl

Tema 1. MammnnHoe o0y4yeHue

OcHOBHBIE 3Tallbl pelIeHMs 3a/1a4u aHalIn3a JaHHbIX. [Ipumepsl npukiIaaHbix 3a1a4. Bus
oOyueHust: ¢ yuuTeneMm, 0e3 yuuTens, ¢ nojakperuieHueM. OCHOBHbIE THIBI 3aJad: 3ajaya
Kjaccu(uKaluy, 3aj1a4a perpeccuu, 3ajada KiacTepus3aluy, 3ajada IpOrHO3UPOBaHus, 3a1a4a
pamwxupoBaHusa. OCHOBHble NpOOJEMbl MAIIMHHOIO OOYYEHHUsS: HEJAOCTATOUHBIH 00BbeM
oOyuarorieil BBIOOPKH, MPOITYCKU B JAHHBIX [IEpeoOyUYEeHHE.

3amaun, TUIBI ¥ aJTOPUTMBl MalIMHHOrO 00ydeHus. Iloctpoenune u oTOOp MPHU3HAKOB.
Pemenne 3amaum perpeccun U kKiaccupukauuu. J[peBOBUAHBIE MOJENH: JIEPEBbS PELIEHU,
CIIy4alHBIN Jiec

Tema 2. HelipoHHble ceTn

OcHOBHbIE MOHATHUS TEOpPUU HEHpPOHHBIX ceTell Mcropus pa3BuUTHS HEWPOUH(DOPMATUKH.
MaremaTHuecKue OCHOBBI: BEKTOPHBIE NMPOCTPAHCTBA, MATPULIBI M JIMHEIHBIE TpeoOpa3oBaHuUs
BEeKTOpOB. CBsI3b HEHPOHOB, oriepaTopHas ¢popma 3anucu pyakimonuposanus UHC. Coenunenue
HNHC. Muorocnoiinsie MHC. IIpsimoe npousBenenune MHC.

CrangapTHple apXUTEKTYphl HEHpoHHBIX cered. YactuyHass 3amada 0OydeHHS.
Knaccudukanus anropurMoB oOyueHus. 3ajaya anmpoKcHMManuu (YHKIMHM B CTaHIApTHOM
noctaHoBke. CeTh u3 o1HOTO HelpoHa. CioucTteie apxuTekTypsl. [lepcentpon Pozenbnarra.

Mertoabl 00yueHuss HeHpOHHBIX ceTeil ['pasneHTHbIe MeTOo bl 00yUYeHHs] HEHPOHHBIX CeTeil.
OBpucTudeckre MeToapl o0yueHus. OOyuyeHue c yuuTenem, Oe3 Y4yuTels, C MOOIIPEHHUEM.
I'n6punnas MHC.

4. Tunbl OCHOYHBIX MAaTE€PHUAJIOB, MOKA3aTEC¢/IM U KPUTCPHH OLICHUBAHUSA

4.1. Ouenounsle Matepuansl no aucuuiuHe b1.B.J[3.01.02 Mertoasl MammHHOTO
00y4eHUsI 1 HEUPOHHBIC CETH BXOJAT B COCTAB OIICHOYHBIX MATEPHAIOB MO 00pa3oBaTEIbHON
nporpamMmme. COBOKYIMHOCTh OLIEHOUHBIX MaTEpHUajoB MO BCEM AMCIMILIUHAM 00pa30BaTEIbHOM
mporpamMmbl coctaBisieT ¢oHa oneHouHbIX cpeacts (ganee — GOC). GOC ucnonb3yercs npu
MPOBEJICHUH TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOYHOM aTTecTauu 00yqaromuxcs ¢
[IEJIBI0 OICHUBAHMSI IOCTHKEHUS 00YUaIOIUMUCS IIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUSI.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3a/IaHUN PA3IMYHOTO THIA U YPOBHS
CJIO’)KHOCTH, BKJTFOYAET KPUTEPUH U IIKAJIBI OLICHUBAHUS, a TAK)KE «KJIFOYM TIPABUIHHBIX OTBETOB.
OOC dopmupyercst Kak OTAETbHBIA JOKYMEHT M XPaHUTCS B DJIEKTPOHHOM Buje, AocTyn kK DOC
MIPEI0CTABIICH OTPAHUYEHHOMY KPYTY JIHIIL.

4.3. Jlns caMocCTOATENbHOW pPaOOTHl OOYyYaroOUIMXCs TpPHU MOJATOTOBKE K TEKYIIEMY
KOHTPOJIIO YCTIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTallMM B PabodYMX mporpamMmax JUCIUTIINH
pa3MelleHbl TUIIOBBIE MTPOBEPOYHBIEC 3aaHUsI, KOTOPHIE MOXHO YCJIOBHO pa3[eiauTh Ha 3aJaHus
3aKPBITOr0, KOMOMHUPOBAHHOTO M OTKPHITOTO THIIOB.

3ajaHusl 3aKphITOrO THUIA — 3TO TECTOBBIE 3aJaHUsA, B KOTOPBIX KaXKIbIi BOMpPOC
COTIPOBOXIACTCS TOTOBBIMU BapHaHTaMHU OTBETOB, U3 KOTOPHIX HEOOXOAMMO BHIOpATh OJUH WU
HECKOJIbKO MTPaBUJIbHBIX.

3amannsi KOMOMHUPOBAHHOTO THIIA — 3TO TECTOBBIC 3aJIaHUA, B KOTOPHIX KaXKIbI BOIIPOC
COTMPOBOXKAAETCS TOTOBHIMU BapHaHTAMU OTBETOB, U3 KOTOPHIX HEOOXOAUMO BHIOpATh OJIMH WU
HECKOJIbKO MTPaBUJIbHBIX U 000CHOBATh CBOM BBIOOD.

3amaHusi OTKPBHITOTO TUIA — 3TO 33JIaHUsl, B KOTOPBIX HA KaXK[bI BOMPOC JOKEH OBITH
MIPEIOKEH pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

B 3aBucuMocTH OT TuIa 3aJaHUsl PEKOMEHJIOBAaHbI ONpPE/IENICHHAas MOCIEI0BaTEIbHOCTD
BBITIOJIHEHHSI 1 CHCTEMA OLICHUBAHUS BBITIOJIHEHUS 3a1aHHI.



4.4, Tunsl 3a,[[aHHfI, CIICHApHWU BBIITIOJHCHUSA, KPUTCPUN OLICHUBAHUS

TUII 3SAJJAHIA MHCTPYKIM A CHEHAPHUA BBITTIOJIHEHU A KPUTEPUM OLIEHBAHU
3amanue [IpounTaiite TEKCT, 1.BHMMATENBbHO MPOYUTATh TEKCT 3aIaHUS U OTBET CUMTAETCSI BEPHBIM, €CIIU
3aKPBITOTO THUIIA C BEIOEpUTE MOHATH, YTO B KAYECTBE OTBETA 0KHIAETCS TOJIBKO MPaBWIBLHO YKa3aHa nudpa i Oyksa

BLI60pOM OIOHOTI'O

HpaBHHBHBIﬁ OTBET

OAVH U3 MPECATOKECHHBIX BaAPUAHTOB.

MIPABUIILHOTO 2. BHEMaTenpHO MPOYUTATH MIPEITIOKEHHBIC
OTBETa U3 BapUaHT-ThI OTBETA.
HECKOJIbKHUX 3. BeiOpaTh OJ1H BEPHBII OTBET.
BapUaHTOB 4. 3anucartb TOJIBKO HOMEp (W OyKBY)
MPETIOKEHHBIX BBEIOPAHHOTO BapuaHTa OTBETA (HAIpUMeEp, 3 WIH

B).
3anmanue [TpounTaiiTe TEKCT 1.BHUMAaTETFHO MPOYUTATH TEKCT 33aJaHUS U OTBeT cUnTaACTCSI BEPHBIM, ECITH
3aKpBITOTO THIMA Ha YCTaHOBUTE MOHSITh, YTO B KAYECTBE OTBETA OXKHUAAIOTCS Maphl MPAaBUJIBHO YKa3aHbl UG PHI WK OYKBBI
YCTaHOBJICHUE COOTBETCTBHE JJICMEHTOB.
COOTBETCTBUS 2. BuumarenpHO MpOYUTaTh 00a CIIUCKA: CITUCOK 1

— BOIIPOCHI, YTBEPKCHUS, (PAKTHI, TOHATHUS U T.1I.;

CIIHCOK 2 — yTBEPKACHUS, CBOIICTBA OOBEKTOB U

T.JI.

3. ConocTaBUTh 3JIEMEHTHI CIMCKa | ¢ 31leMeHTaMu

cricka 2, chopMUPOBATH MAPHI AJIEMEHTOB.

4. 3anucatp monapHo OyKBHI U ITUGPHI (B

3aBHCHMOCTH OT 3aJ[aH¥sI) BADHAHTOB OTBETA

(manpumep, Al wim b4).
3amanue [TpounTaiite TEKCT, 1.BHUMATETHHO MPOYUTATH TEKCT 3aJaHUS U OTBeT CUNTACTCSI BEPHBIM, ECITH
3aKpBITOTO TUTA C BbIOEpUTE MOHSITh, YTO B KAYECTBE OTBETA OXKHUIACTCS MPaBUJILHO YCTAaHOBIIEHBI BCE
BEIOOpOM MIPABWIIEHBIC OTBETHI HECKOJIBKO MPaBWJIBHBIX OTBETOB U3 COOTBETCTBUS (TIO3UIIUU U3 OJTHOTO
HECKOJIBKUX MIPEIJIOKEHHBIX BAPUAHTOB. CTOJNIO11a BEPHO COTIOCTABJICHBI C
MIPABHIILHBIX 2. BHEMaTenpHO TPOYUTATH MTPEITIOKEHHBIC MO3UIUSIMU JIPYTOTO)
OTBETOB U3 BapUaHT-ThI OTBETA.
HECKOJIBKUX 3. BeiOpaTh HECKOJBKO TIPABHIILHBIX OTBETOB.
BAPUAHTOB 4. 3anucarb TOJIbKO HOMepa (Ui OYKBHI)
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MPEIOKEHHBIX BBIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 win

AT).
3anmanue [TpounTaiiTe TEKCT U 1. BHMMarteapHO MPOYUTATH TEKCT 3aaHUs U OTBeT cUnTACTCSI BEPHBIM, ECITH
3aKpBITOTO THIA Ha YCTaHOBUTE MOHSTh, YTO B KAYECTBE OTBETA OXKHUIAETCS MPaBWJIBHO YKa3aHa BCA
YCTaHOBJICHUE [I0CJIE0BATEIBHOCT II0CJIEI0BATEIBHOCTD JIEMEHTOB. MIOCJIEI0BATEIBHOCTD LU
MocIe0BaTeIbHOC b 2. BHuMarenapHO MPOYUTATh MPEI0KEHHBIE
TH BapUaHTHI OTBETA.

3. [locTpouts BEpHYIO MOCIEI0BATENILHOCTD U3

MIPEITIOKEHHBIX 3JIEMEHTOB.

4. 3anucarb OyKBbI/IIU(PPHI (B 3aBUCUIMOCTH OT

3aJlaHus) BAPUAHTOB OTBETA B HYKHOU

MOCJIeI0BaTeIbHOCTH (HanmpuMep, bBA wmm 135).
3anmanue [TpounTaiite TEKCT, 1.BHUMAaTETFHO MPOYUTATH TEKCT 33aJaHUS U OTBeT cUnTaACTCSI BEPHBIM, ECITH
KOMOMHHMPOBAHHOT BbIOEpUTE MIOHSTh, YTO B KAYECTBE OTBETA OKUAAECTCS TOIBKO MPaBUJIBHO yKa3aHa nudpa uiu Oyksa u

0 THUTIA C BBIOOPOM
OJTHOTO

MPaBUIbHBIN OTBET U
3aMUIINATE

OIVH U3 MPECATTOKCHHBIX BAPUAHTOB.
2. BEnMmarenpHO MMPOYUTATb NPCATTOKCHHBIC

IIPUBEEHBI KOPPEKTHBIE apTyMEHTHI,
UCTIOJIb3yEeMblIe TIPU BBIOOpE OTBETA

IIPABUJIBHOTO apryMeHTHI, BapUaHTHI OTBETA.
OTBETa U3 000CHOBBIBAIOIINE 3. BeiOpaTh 0J1uH BEpHBIIl OTBET.
IIPEIOKEHHBIX U BbIOOp OTBETA 4. 3anucatb TOIBKO HOMEp (WK OYKBY)
000CHOBaHHEM BBIOpAHHOTO BapuaHTa OTBETA.
BBIOOpA 5. 3anucaTh apryMeHThbl, 000CHOBBIBAIOIIIHNE BHIOOD
oTBeTa (Hampumep, 4 TEKCT 000CHOBaHUS).

3anaHue [Tpounraiite TEKCT U 1. BHuMarteapHO NPOYUTATH TEKCT 3aJJaHUs U OTBeT cunTaeTCst BEPHBIM:
OTKPBITOTO THIIA C 3aMuILuTe MOHATH CYTh BOIIPOCA. 1. OtcyTcTBHE (aKTHUECKUX OLIMOOK.
Pa3BEpHYTHIM pa3BepHYTHII 2.IlponymaTth JIOTUKY U MOJTHOTY OTBETA. 2. PackppiTe 00beMa HCTI0NIb3yEMbIX
OTBETOM 000CHOBaHHBII 3.3anucaTh OTBET, HUCIIOJIB3Ys YETKUE KOMIIAKTHbIE HOHATHUH (IIOJHOTA OTBETA).

OTBET (OpMYITHPOBKH. 3.000CHOBaHHOCTH OTBETA (HATHUYHE

4.B ciydae pacueTHOM 3a7auy, 3aMucaTh peleHue
U OTBET

apryMeHTOB).
4. Jlornueckas IOCJIEAOBATENbHOCTD
U3JIaraeMoro MaTepHara.
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4.5. OOmas mKaja OLEHUBAHHUS pEe3yJIbTATOB TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTrTecTanuu odydaromuxcs ¢ npumeHenuem bPC

ECTS
Hrorosas d6anibHast bunapnas s st

TpaguuuoHHas cucremMa .
OlleHKA cucremMa TPaAMIHOHH | OWHAPHOW
0ii CHCTEMBI | CHCTEMBbI

95-100 OO A P/ Passed
85-94 B P/ Passed
75-84 Xopoo 3a4reHo C P/ Passed
65-74 D P/ Passed
55-64 Y IOBIIETBOPUTEIIHHO E P/ Passed

0-54 HeynoBieTBopuTenbHO He 3aureno F F/Failed

CootHolieHre 6aIoB 3a TEKYLIUIl KOHTPOJIb YCIIEBAEMOCTH U MMPOMEKYTOUHYIO aTTECTAIINIO, a
TaK)Xe MOBTOPHYIO MPOMEXYTOUHYIO aTTECTAIUIO:

MakcumanbHas cymma MakcumainpsHas cymma MakcumanbHas MakcumanbHas
0aJIoOB 3a TEKyIIUH 6asIoB 3a UTOTrOBasi OayuIbHAs cyMMa 0aJioB 3a
KOHTPOJIb YCIIEBAEMOCTH | IPOMEXKYTOUHYIO OLICHKA MIOBTOPHYIO
aTTECTaINIO POMEXKYTOUHYIO
aTTeCTaIHIO
60 6amnoB 40 6annoB 100 6amnoB 100 6amnoB

5. q)OpMLI aTTeCTallMi, TUIIOBBIC OLICHOYHbIC MaTCPHAJIbI IJIfl TEKYLICI0 KOHTPOJHA yClIeBaeMoO-
CTH oﬁyqamumxca, KPUTEPHH H IIKAJbI OICHUBAHUA 110 KOHTPOJbHBIM TOYKaAM

5.1. B xone peanu3zanuu AUCUUIUIMHBI HCHOIB3YIOTCS CIeayoNHe GOPMbI TEKYIIIETO KOHTPOJIS
ycreBaeMoCTH o0yyarommxcs (B TOM 4Kciie, 3a1aHNs K KOHTPOJIbHBIM TOUKaM):

T — TecrupoBanue, [13 — npakTuyeckue 3aHATHUS.
Tema 1. MamnnHoe o0y4yeHue
Tecmoevie 3a0anun:

1. Buapl 00yueHus: ¢ yuurenem, 6e3 yuuTelis, C HOAKPEIICHUEM.

2. OcHOBHBIE THIIBI 3a]1a4: 3a/1a4a KiIaccu(UKaluy, 3a/1a4a perpeccuy, 3aaaqda Kia-
CTepU3aLUH, 3a/1a4a IPOrHO3UPOBAHUS, 3a/ja4a PAaHKUPOBAHUSL.

3. OcHoOBHBIE TPOOIEMBI MAIIMHHOTO OOYyYEHHs: HEIOCTATOUHBIH 00beM 00y-
qarolei BHIOOPKH, POIYCKU B IaHHBIX MIEPE0OyUECHHE.

4. Tloctpoenue u 0TOOp NMPU3HAKOB.

5. Perenue 3a1auu perpeccuu M KiaccupuKalum.
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6. JlpeBoBuAHBIE MOJENN: IEPEBbSI PELLIEHUH, CITyJaHbIH JIEC

Ilpakmuueckoe 3a0anue

3ananue 1.

B 3amaue mo nepexoy oT OMHApHOH Kiaccu(HUKaI K MHOTOKIIACCOBOW JOOABUTH KOHCTAH-
Ty U CKOPPEKTUPOBATh COOTBETCTBETCBYIOIINE PA3/EIIAIONINE THIIEPILUIOCKOCTH. .

3aganue 2.

1 Ucnonb3ys BEpOSITHOCTHYIO ITIOCTAHOBKY 3aJjaui U1 TMHEWHOMN perpeccuu ¢ anpuopHbIM
npenmnonoxkenueM p(w) = N(0, I) moayyuTs aHaTUTHYECKOE pellieHHe Ha ONTUMAIbHBIN BEKTOp Ma-
pamMeTpoB w.

2. Ucnonw3oBathk MmeTo Cross-Validation BMecto meroga LOO st BEIOOpa ONTHMAIBHOTO
napaMmerpa peryJsipu3aiid gamma.

Tema 2. HeliponHble ceTn

Tecmosvie 3a0anusi:

@Op.-‘ld)-’.—']’ﬂ paciema paccmodnlA Maxananobuca nmeer CIICOYHIIH i BHT:

L d(x,,x,)=(x,-x,Jas"Alx, - x );

2. d(x,.x,)=

D -x0Y ;

1

/.
k

P
= () _ ()],
3. d(x,,x,)=Y|x - x4
5=l
4' .Iumin {‘S.l' 1 ‘S m )= ¥ .':.Pupc.\' d(Xr ? Xlr ]
[Tpu ucnone3osanun Metona k-cpeanux ans knaccH(pUKaUH MHOTOMEPHBIX 00LEKTOB B COCTaB
KJIACTEPA BKJIHOHAIOTCAHOBBIC 00BEKThI TAKHM 00pa3oM, 4TOObI BHYTPHKIIACCOBAS JAHCIICPCHA:
1. Crpemunach K MUHUMYMY;
2. Crpemuniach K MAKCHMYyMY;
3. OcraBanack NOCTOAHHOIA.
| IMCKpUMHMHAHTHBII ~ aHAIIM3  — COBOKYMHOCTh CTATHCTHYECKMX METOA0B  MHOTOMEPHOMH
KJIACCH(PHKALIMH OOBLEKTOB NPH HATHYHH:
1. Cpennux 3na4eHni;
2. «O6yuaoumx» BeIOOPOK;
3. «O6bIMHBIX?» BEIDOPOK;

Ilpakmuueckoe 3a0anue
3aganue 1.
1 TTocTpoenue npocToil HEMPOCETEBOM MOJIEIIN: MHOTOCIOMHBIN MTEPCENTPOH.
2. Obyuenue nepcentpona Ha Beioopke MNIST.
3. [Tog6op runepnapameTpoB MOJIEIH.
4. IlppopexxuBanue ceteit (0e3 Koza, TOIBKO rpadukn).

3aganue 2.
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BriOpath 0J1UH U3 METPUYECKUX KJIACCH(PHUKATOPOB (KJIaCCU(DUKALIUU UITH PETPECCUH) U BbI-
MOJIHUTH MOMCK ONTUMAJIBHBIX TUIIEpIapaMeTpa MPH MOMOIIM KPOCC BaIHIAIUH.

5.2. TunoBble OLIEHOYHBIE MAaTEPUAIIBI JJIS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YYaIOIIMXCS
(BHE KOHTPOJIbHBIX TOUEK):
MIPUBE/IEHBI B 11.6.2.

5.3.01MH WM HECKOJBKO TEMAaTUYECKUX OJOKOB MUCIUILIMHBI 3aBEPIIAIOTCS KOHTPOIHHOU
toukoi (nmanee — KT). Texkymuii KOHTpOJIb YCHEBAEMOCTH MO JUCIUIUIMHE MPEIyCMaTpUBAaeT He
MmeHee 2 (n1Byx) u He 6onee 10 (mecstu) KT B TeueHne neproaa OCBOCHUS TUCITUTUIAHBL.

MakcumanbHOE KOJIMYECTBO OAIIoB 3a 000 Tum padot B pamkax KT cocraBnser 100
(cto) GaoB.

Pacrnipenenenue BecoBbix koaddunuenTos no KT B pamkax Tekyiero KOHTpos
YCHEeBAaEMOCTH IO JUCIHILTHHE B (POPMYJIBI pacueTa:

HaumenoBanue MakcumanbHoe Koaddumuent Beca | Pesynbrar
KOHTPOJIbHOM TOUKH | KOJIMYECTBO OAJJIOB | KOHTPOJBHOM TOUKH | KOHTPOJIbHOM TOYKH,
3a paboTy B paMKax YYacCTBYIOIIHA B
KT, xoTopoe Mmoxet hopmupoBaHUH
Ha0paTh CTYJEHT WTOTOBOM OaJITLHOM

OLICHKH MO JAUCIHIUINHE
(oTpakaercs B )KypHaJe

BPC B C/10)
KT -1 100 0,3 30
KT -2 100 0,3 30
Hroro: X 0,6 60

®dopMmya pacuera pe3yJibTaTa KOHTPOJIBHON TOUKHU:
Pesynbrat koHTpOsbHOM Toukn = KonudectBo 6amioB 3a padory B pamkax KT x Koaddumment
BECA KOHTPOJIbHOU TOYKHU.

5.4. ®opMBbI TEKYIIETO0 KOHTPOJIS ycrieBaeMocTH oOyuatomuxcs B pamkax KT u TumoBbie
OIICHOYHLIC MaTCpUaJbl:

KT-1

Tema 1.

TecmuposaHrue.
Ipaxmuueckoe sanamue (113).

KT-2

Tema 2.

Tecmuposanue.
Ilpaxmuueckoe sanamue (113).
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I[J'ISI KaH(ﬂOﬁ (I)OpMBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH 06yqa}0mnxc51 B paMKax
OIMPECACIICHBI KPUTCPUH OLNCHHUBAHUA PE3YJIbTAaTOB BRINTOJTHCHUA 3a1aHU.

1. Kpumepuu oyenusanus mecmuposauusi:

KT

Kpurepuu onenku Junanazon 6annos Onucanue Kpurepus
0 Konuuecmso npasunonvix omeemos menee
55%
25 Konuuecmeo npasunvnvix omeemoe om 55%
00 64%
Konuuecmeso o
I 50 Konuuecmeo npasunvnvix omeemoe om 65%
[;meemoe do 74%
75 Konuuecmso npasunvnvix omeemos om 75%
0o 84%
100 Konuuecmeo npasunvhvix omeemos om 85%
00 100%
Hroro
100
MaKCHMaJIbHO:

2. Kpumepuu oyenusanus I13:

Kpurepuu onenku

JlnanasoH 0aJioB

Onucanue Kputepus

ﬂemaﬂbHO& nocne008amenbHoe ONUCAHUE 6CeX

41-70 . .
NOHSMULL HA NpUMepe blOPAHHOL CUCTIEeMbl
Cooepotcanue u 271-40
- Tlosepxnocmuoe onucanue 6e3 NPUB3KU K
packpvimue .
. 8bIOPAHHOU cucmeme
8b1OPAHHBIX NOHAMULL
0-20 Ilonamus packpblimovl MUHUMATILHO UNU HE
PACKpbImbl 808CE
30 Konuuecmeo evinoninenuvix 3a0anuil
om 85% oo 100%
Konuuecmeo z
P /5 Konuuecmeo évinoninenuvix 3a0anuil
. om 55% 0o 84%
3a0aHull z
0 Konuuecmeo évinonnenuvix 3a0anuil
Mmenee 55%
Htoro MmakcumanbHO: 100

5.5. Onucanue NONOTHUTENBHBIX MaTEPUATIOB U 000PYI0BAHUS, HEOOXOAUMBIX JIJISl BHIIOJTHEHUS
MIPOBEPOYHBIX 3aJIaHUM (npu HeobX0OUMOCmuL).

Jna pemenus 3amad orkpbiToro Tuma (I13), TecToBbIX 3amaHMil CTYJIEHTY paspeliaercs
UCIIOJIb30BaHUE KaJIbKYJIATOpA; MPOrpaMM AJisl pabOThl € 3JEKTPOHHBIMM TAaOIUIIAMU 1JI1 00paboTKH,
aHaJIM3a M BU3yalIM3alMM JaHHBIX. JUJIs MOCTpOEHUS MHTEIJIEKT-KapThl U MOJENEH B pa3iIMYHbIX
HOTAIMSIX CTYAEHTY MOYKHO MCII0JIb30BaTh JIOOOH COOTBETCTBYIOIIMIA OHIAMH-MHCTPYMEHT.

6. (I)Oprl HpOMe)l(yTO‘lHOﬁ aTTeCTalui, KPUTCPUH U IIKAJIA OHCHUBAHHUS, TUIIOBLIC OLICHOYHLIC
MaTepuajabl MO0 TUCHUILINHE

6.1. [IpomexxyTouHas aTTecTalus MPOBOAUTCS B popMe IK3aMeHa.
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DK3aMeH MOBOJAUTCSA B YCTHOU ¢opme. OOyUarouiicss moiydaeT dK3aMEHAIIMOHHBIA OHUIIET ¢
BapHaHTaMH 2-X 3aJaHUM pa3znuyHoro Tumna. Ha BeimonHenue 3aganui gaerca 40 munyTt. Ilo
3aBEepIICHUH MOATOTOBKH HEOOXOAMMO MPEICTAaBUTh OTBETHI, MOAPOOHO U3TOKUB XOJ BBHITOTHEHHS
3aJ]aHusl, CJIeNaTh BBIBOJIBI (TP HEOOXOIUMOCTH).

[Ipu peanmzamuu npomexkytouHoit arrectarmu B D0O/JOT MoryT OBITH HCHOIB30BaHBI
caenytomue hopmel: yctHO B JIOT - B hopme 000CHOBAaHHBIX OTBETOB HA 3aJIaHUs PA3IMYHOTO THIIA,
nuckMeHHO B CJ1O - B (hopMe MUCbMEHHOTO pelleHus 3alaHuii pa3Tu4HOTro TUMa; TectupoBanue B CJ10.

6.2. TumoBnic OILICHOYHLIC MaTCpHUaJibl HpOMC)KyTO‘-IHOfI aTTeCTalnu.

® NS kWD =

10.
I1.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.

Bonpocwi 0J151 NOO20MOBKU K IK3AMERY.

[Ipumeps! npuKIaaHBIX 3a/1a4.

Buzpr oOydenus: ¢ yuurenem, 6e3 yUuTes, ¢ TOAKPETICHUEM.

3anava kimaccupuKanum

3aJ1aua perpeccuu

3ajaya KJIacTepU3alu

3ajja4a MpOrHO3UPOBAHMUSI

3aJja4a paHKUPOBAHMUS.

OcHOBHBIE TMPOOIEMBbl MAIIMHHOTO OOyYeHHUsS: HEIOCTaTOYHbI 00beM 00y-
yaroliel BBIOOPKH, IPOIYCKH B JAHHBIX NIepeoOyUyeHHUE.

[TocTpoenue u 0TOOP MPU3HAKOB.

Pemmenwne 3amaun perpeccuu u kiaccuuKaIum.

JIpeBOBUIHBIE MOJIENH: JEPEBbSI PEIICHUN

CILy4aiHbIN JIeC

OCHOBHBIE TIOHATHS TEOPUHN HEHPOHHBIX CETEN

Marematrndeckie OCHOBBI: BEKTOPHBIE TPOCTPAHCTBA, MATPHILIbI U JIMHEHHbIE Ipe-
00pa3oBaHMs BEKTOPOB.

CBs13b HElpoHOB, oneparopHast opma 3anucH pynkuuonuposanust MHC. Coenu-
nenue MHC.

Muorocnoitasie MTHC.

CranmapTHbIe apXUTEKTYpbl HEHPOHHBIX CETEH.

Knaccuduxarius anroputMoB 00yUYeHHUSI.

3anava anmpokcuMany (pyHKIMU B CTAHAAPTHON TTOCTAHOBKE.

IlepcenTtpon PozenOnarra.

MeTtonap! 00y4ueHHs] HEHPOHHBIX ceTei

rpaI[I/ICHTHBIe MCETOABI 06y‘{eHI/I}I HeﬁpOHHBIX CETeH.
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23. DBpUCTUYECKUE METO/IbI O0yUEHHS.

24. T'ubpunnas MHC.

TunoBele MPOBEPOYHBLIC 3aJaHUS JJI1 CaMOOOATOTOBKHU O6V‘-I21IOIJ.ICF00$I K_IIPOMEXKYTOYHOM

aTTeCcTanuu:

TUII 3BAJAHUSA CHEHAPWU BBIITIOJIHEHM A TUIIOBBIE 3AJJAHUA
3amanue 1.BHIMaTETFHO IPOYUTATE TEKCT 1. Beibopka - 310
KOMOMHHPOBAHHOTO 3aJaHus U TIOHSATDH, YTO B KAYECTBE | @) OTPAHUYEHHOE YMCIIO BEIOPAHHBIX CITydaHBIM
THUIIa C BEIOOPOM OTBETa OXMIAETCS TOJIBKO OJIMH U3 | 00pa3oM 3JIEMEHTOB;
OJIHOTO IPaBUIBHOTO MPEJI0KEHHBIX BAPUAHTOB. 0) OrpaHNYEHHOE YHCIIO HIIEMEHTOB, BEIOPAHHBIX
OTBETA U3 HECKOJIbKUX | 2. BHMMaTensHO mpouuTath HeclTy4ailHo;
BapHAHTOB IIPEeUI0KEHHbIE BAPHAHTHI OTBETA. B) OOJIBLIAsI COBOKYITHOCTH 3JIEMEHTOB, JJIsl KOTOPOU
MIPEUI0KEHHBIX 3. BIOpath 0/1MH BEPHBIA OTBET. OIIEHUBAIOTCS XapaKTEPUCTUKU.
4. 3anucaTh TOJBKO HOMED (WK 2. BeIOpaTh JydIlnii METO 10 METPHUKE Ka4ecTBa
OyKBY) BEIOpaHHOTO BapHaHTa accuracy:
oTBeTa (Hampumep, b). 1) MeTox OTIOPHBIX BEKTOPOB
2) MeTo1 K-OmmKkaimmx coceaei
3) norucTrveckas perpeccust
4) nUHENHBIN TUCKPUMUHAHTHBIN aHAIU3
5) nepeBbs pelieHui
3aganue | .BHUMaTEIHHO MTPOYUTATH TEKCT YCTaHOBUTH COOTBETCTBHE:!
KOMOMHHPOBAHHOTO 3aJaHusI ¥ TIOHATH, YTO B KAUYECTBE
TUIA HA YCTAHOBJIEHUE | OTBETA 0XKUAAIOTCS Maphl dopmyna JieiicTBue
COOTBETCTBUS JJIEMEHTOB. A) 1) pynkimu, KOTOpBIE
2. BHUMareabpHO MPOYnTaTh 002 Mopenu IO3BOJISIOT
CIIUCKA: CITMCOK 1 — BOIIPOCHI, KJIaccU(pUKanuK MPOTHO3UPOBATH
YTBEPXKACHUS, HAKTHI, IOHATHS U ONHCBIBAIOT ... H3MEHEHUS
T.1.; HEMPEPBIBHBIX YUCIIOBBIX
CIHCOK 2 — yTBEPXKICHNUS, CBOHCTBA apaMeTPOB B.
00BEKTOB H T.1I. (YHKIIMOHATIBH
3. ConocTaBHUTh 3JIEMEHTHI CIIUCKA B) Mozenu 2)npaBuia uau Habop
1 ¢ snemenramu crimcka 2, I10CJICI0BATEIBHOCT | IIPaBuUil, B COOTBETCTBUHU C
c(hOpMHPOBATH MAPbI HIEMEHTOB. €l OIUCBIBAIOT ... KOTOPBIMHY MOJKHO
4. 3anmcaTh nonapHo OYKBBI U OTHECTH OIHCAHHE
unGpeI (B 3aBHCHMOCTH OT 71000T0 HOBOTO 00BEKTA
3a11aH1/1;1) BapHUaHTOB OTBETa K OJHOMY U3 KJIACCOB
(mampumep, A win B). C) k onmcaTenbHBIM | 3) perpeccuBHEIE,
MoJjiesielt OTHOCSTCS | KJlacTepH3alluy,
CIICAYIOIINE MOJIETH | UCKIIOUEHHI, HTOTOBBIE U
JTAHHBIX: accoIalyu
3ananue 1.BHUMATENBHO MPOYUTATH TEKCT 1.Ecu koo(UIHMenT Mex(paKTOpHOi KOppeNsiyH
KOMOMHHUPOBAaHHOTO 31aHNs 1 TIOHATE, 4TO B KAYECTBE | napen ()89, To
THUIIa C BEIOOpOM OTBETa 0XKHUJAETCS HECKOIBKO 1. HaGiionaeTes My/sTHKOUTHHEAPHOCTD
HCCKOBbKAX TpaBHIILHBIX OTBCTOB 13 2. He Habmonaercs MyabTHKOUTHHEAPHOCTh
MIPaBUIIBHBIX OTBETOB MPEAT0KEHHBIX BAPHAHTOB. 3. Chsi3b IpsMast CHITbHAS
13 HECKOIBKHUX 2. BHUMaTenbpHO IPOYHTATh 4. Cbssb npsamas cabas
BapUaHTOB MIPE/TI0KEHHBIE BAPHAHTHI OTBETA. 5. Csi3b obpaTHAs CHITBHAs
MPEUI0KEHHBIX 3. BrIOparth HECKOIBKO 6. Csisb obparHas cabas
MPaBUIBHBIX OTBETOB.
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4. 3anucaTh TOJIBKO HOMepa (WITH
OyKBBI) BEIOPaHHOTO BapHaHTa
otBera (Hanpumep, 1, 4 wim a, d).

2.JIns1 ananm3a OOBIINUX TAHHBIX UCTIOIB3YIOT
METO/bI, BKIIOUAIOIINE B ce0s

1.  mammHHOE OOyueHue
2.  .mepecka3 TeKCTa
3. oOpabotky ecrectBeHHOTO si3b1ka (NLP)

4. rpadoBblit aHAIH3.

3amanne 1. BunmarenpHO ipounTaTh TeKCT | s mocTtpoeHms — Momenn — KiacCH(UKAINH
KOMOWHHUPOBAHHOTO 3aJaHus U TOHSTh, YTO B KAYECTBE | HEOOXOAMMO:
THTIA HA YCTAHOBJICHUE | OTBETAa OXKHUIACTCS 1. OnpenenuTs METPUKN KadyecTBA MOJIEIN
MIOCIIEI0BATEIIEHOCTH TIOCJIEI0BATENILHOCTD 3JIEMEHTOB. 2. OnpenenuTp LENeBOi MPH3HAK
2. BHUMaTeNnbHO IPOYHTATh 3. PaznenuTh BBIOOpKY Ha TECTOBYIO U 00y-
Npe/IJI0KEHHbIE BAPHAHTHI OTBETA. YaOLIYI0
3. [TocTpouTth BepHYIO 4. OnpenenuTb MHOKECTBO HEIENIEBBIX IMPHU3HA-
MOCTIEIOBATENBHOCTD U3 KOB
MIPEUIO’KEHHBIX DJIEMEHTOB. 5. [loctpouts 1 00yINTH MOIIETH
4. 3anncaTh OYKBBI/IIQPHI (B
3aBHCUMOCTH OT 33J[aHUs)
BapHaHTOB OTBETA B HYKHOU
TIOCJIE/I0OBATENILHOCTH (HAIpUMep,
BBA wnu 135).
3amanue 1.BHIMaTETHFHO IPOYUTATE TEKCT ANTOpUTM KaKOTO THIIA peanu3yeT GyHKIUA
KOMOWHHUPOBAHHOTO 3aJIaHus ¥ MIOHSATH, YTO B KAUECTBE randomForest() ...

THTIA C BEIOOPOM
OJTHOTO ITPaBUIILHOTO
OTBETa U3
MPEAJI0KEHHBIX U
000CHOBaHKEM BBIOOpPA

OTBETa OXKMIACTCS TOJIBKO OJMH M3
NIPE/TI0KEHHBIX BAPHAHTOB.

2. BHUMaTenIbHO NPOYUTATh
IIPEeUI0KEHHbIE BAPHAHTHI OTBETA.
3. BIOpath 0iMH BEPHBIH OTBET.
4. 3anucaTh TOJBKO HOMED (WK
OyKBY) BEIOpaHHOTO BapHaHTa
OTBeTA.

5. 3anucarb apryMeHTHl,
000CHOBBIBAIOIIME BEIOOP OTBETA
(Hanpumep, TEKCT 000CHOBAHHUSA).

a. KIIacTepu3alum
0. xmaccuukanuu
B. PETPECCHU T. BU3yaIn3alliH B BUJE ICPCBHCB

3amaHue OTKPBHITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM

1. BHMMaTenbHO MPOYNUTATH TEKCT
3aJaHusl ¥ IOHATH CYTh BOTIPOCA.
2.IlponymaTh JIOTUKY U MOJTHOTY
OTBETA.

3.3anucaTb OTBET, UCHOIB3YS
4eTKHE KOMIIaKTHBIE
(hopMyITUPOBKH.

4.B ciy4ae pacueTHOMH 3aJ1auH,
3aIucaTh pelIeHHE U OTBET

1. Yto sABISIETCS IETBIO KJIaCTepU3aIn?

2. BpiOparp sydmmii MeETOA MO  ITOKa3aTewro
precission

1 MeToJ OOPHBIX BEKTOPOB

2 meron k-Onmkaitmmx coceneit

3 norucTUyYecKast perpeccus

4 TUHEWHBIA TUCKPUMHUHAHTHBIA aHATTN3

6.3. Kputepuu u mikana ouenuBanusi Ha ocHoBe bPC.
Kpumepuu u bannvnasn wikana onpedensromes npenooagamenem

KPUTEPUIM OHEHNBAHUA

PE3VJIBTAT B BAJIJTIAX

Jlan nonuwlil, 8 102uuecKoll NOCIe008aAMENIbHOCMU
PAa38epHymblll 0meem Ha NOCMABIEHHbI BONPOC, 20€ OH

NPOOEMOHCIPUPOBAT 3HAHUS NpeOMema 8 NOTHOM 00beme
YUeOHOU NPocpamMmol, QOCHMAMOUHO 271YOO0KO OCMbICIUBAE

40
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OUCYUNTIUHY, CAMOCOSIMENbHO, U UCHEPNbIBAIOUje Omeeyaem
Ha OONOTHUMENbHbLE BONPOCHL, NPUBOOUN CODCMEEHHbBLE
npumepdvl no npobaemMamure NOCMasieHHO20 60NPOCA, Peuli
npeonodceHHble npaKmuieckue 3a0anus 6e3 oumnuboxK

lan pazeeprympsiii omeem Ha NOCMABIEHHbIU 8ONPOC, 20€ 30-39
cmyoeHm 0eMOHCMpUupyem 3HaHus, npuoopemenHvle Ha
JIeKYUOHHBIX U CEMUHAPCKUX 3AHAMUSX, A MAKHCEe NOJYYEHHble
nOCPeOCcmeoM uzyuenus 00s3amebHblX Y4eOHbIX Mamepuaios
no Kypcy, 0aem apeymMenmuposantsle 0meemsl, NPUSOOUMm
npumepsl, 8 omeeme NPUCymcmeyem c60000Hoe GlladeHUe
MOHOI02U4ECKOU peublo, T02UYHOCHb U NOCIe008AMENbHOCHIb
omeema. OOHAKo 0OnycKkaemcs Hemo4YHOCMsb 8 Omeeme.
Pewun npeonoscennvie npakmuueckue 3a0anus ¢ HebOTbUUMU
Hemo4YHOCAMU.

Jlan omeem, ceudemenbcmayowuli 8 OCHOGHOM O 3HAHUU 20-29
npoyeccos uzyiaemol OUCYURIUHbBL, OMIUYAIOUJULICSL
HeO00CmamoyHou 21yOUHOU U NOTHOMOU PACKPbIMUSL MEMbl,
3HAHUEM OCHOBHBIX BONPOCO8 Meopul, clado
chopMupoBaHHbIMU HABLIKAMU AHANU3A ABLEHUL, NPOYECCO8,
HeOd0CmMamoyHvIM YMeHUueM 0a8ams apeyMeHmupo8aHHble
omeemyl U NPUBOOUMb NPUMEPDL, HEOOCMAMOYHO C80OOOHBIM
8l1a0eHUeM MOHOIO2UYECKOU Peublo, T0SUUHOCIbIO U
nocneo0osamenbHoCmoio omeema. [lonyckaemcsi HeCKOabKO
OWUOOK 8 COOepICaHUU OmEema U peueHuy npaKmuieckKux
3a0aHull.

an omeem, komopwlii cooepaircum psio cepbe3HbIX 0-19
HemouHoCcmetl, 0OHAPYHCUBAIOWULL HE3HAHUE NPOUECCO8
usyuaemou npeomMemuou oo1acmu, OMaIULaArOUULLC
He2yOOKUM PACKpblmueM membl, He3HaHUeM OCHOBHbIX
80NPOCOG Meopuu, HeCHOpMUPOBAHHBIMU HABBIKAMU AHATU3A
ABNEHUL, NPOYeccos, HeyMeHUeM 0as8amy apeyMeHMUPOSaHHbLe
omeemul, C1aObIM 81A0EHUEM MOHONOSUYECKOU pedbio,
omcymcmeuem 102U4HOCMU U NOC1e008amenbHocmu. Bvigooul
nosepxuocmusl. Pewienue npaxmuueckux 3a0anutl He
8bINOIHEHO, M.e. CMYOeHm He CNOCODeH omeemums Ha
80NPOCHL 0adice npu OONOTHUMENbHBIX HABOOSAUUX 8ONPOCAX
npenooasamelisi.

6.4. OnricaHue TOTIOTHUTEILHBIX MaTEPHAIIOB U 000PYIOBAHHS, HEOOXOUMBIX JIJISl BRITIOJTHEHUS
MIPOBEPOYHBIX 3aTaHui (npu HeobxoouMocmu).

Jns pemenus 3amad otkpbitoro Tuma (I13), TecTOBBIX 3amaHWil CTYIEHTY pasperiaercs
WCIIOJIb30BAHNE KAJIBKYJIATOPA; MPOrpamMM JUisi paboThl ¢ SJIEKTPOHHBIMH TaOIUIIaMU I 00pabOTKH,
aHajau3a M BU3YyaJM3allMM JaHHBIX. /[ MOCTpPOEHHsSI MHTEIUIEKT-KapThl U MOJENEH B Pa3IuyHbIX

HOTAIUAX CTYJCHTY MOXKHO MCIIOJIb30BaTh JIFOOOH COOTBETCTBYIONINI OHJIAWH-UHCTPYMEHT.

7. MeToau4yeckue MaTepuaJbl M0 OCBOCHUIO JUCIHTUIIJIMHBI
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Jlns  w3ydeHUss OCHOBHBIX BOMPOCOB 00pa3oBaTelNbHOW MPOTrpaMMbl  HEOOXOIUMO
KOHCIIEKTUPOBATh MaTepuaibl JIEKIIMHA, paboTaTh ¢ PEKOMEHJOBAHHOM IIpErojiaBaTelieM
JTUTEpPaTypoOi, a TakkKe pecypcamMu HH(DOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON ceTn «HTepHeT.
st mproOpeTeHusl HaBBIKOB aKTHBHOTO MCIIOJIb30BaHUS 3HAHHM MOJIE3HO 00CYXIaTh IJIAHOBHIE U
BO3HHUKAIOIIHME BOMPOCHI, a TAK)KE pellaeMble 3a/1a4d Ha MPAKTHUECKUX 3aHATUAX. UTOOBI Jerue u
MIPOYHEE YCBOUTH MaTEpHaJI CJISYET MOCTOSHHO HCTIOIB30BaTh KOHKPETHBIE MPUMEPHI, CPABHEHUS U3
YK€ MOJIy4eHHBIX 00JacTel HayK.

Jlst 3aKperieHnst U3y4eHHOT0 MaTepralia JaHbl BOIIPOCHI TTO0 KaXK0W TeMe AUCITUIUIHHBI, Ha
KOTOPBIE CIIEeIyeT CAaMOCTOSITEIbHO HATH OTBETHI.

BaxxHoil cocTaBHOI YacThi0 y4eOHOTO Mpolecca B By3€ SIBIISIFOTCS MPAKTHUECKUE 3aHSTHSL.
[TpakTHdeckue 3aHATHS POBOIATCS TTIABHBIM 00pPa30M MO AUCIUILTUHAM, TPEOYIOIIUM 3aKpETUICHUS
HaBBIKOB PEIICHHS 3a/1a4, ¥ IOMOTAIOT CTYJEHTaM ri1y0ke YCBOUTh y4eOHBII MaTepural, mpuoopectu
YMEHHUS IPUMEHSATh MPUHITUIIBI CHCTEMHOTO TMOIX0/a K PEIICHUI0 pa3HOOOPa3HBIX 33/1a4, OMPEIEISITh
1 OIICHUBAThH PECYPCHI M CYIIECTBYIONINE OTPAHUYCHHS Pa3HOTO POJia IPOEKTOB.

[Ipyn moAroToBKE K MPAKTUYECKUM 3aHATHSIM HEOOXOAMMO MPOAHAIU3HPOBATH KOHCIIEKT
JIEKIINH, 03HAKOMUTHCSI C PEKOMEHIOBAHHOM JINTEPATYPOi 10 COOTBETCTBYIOIIEH TeME, OCYITIECTBUTh
MOJTOTOBKY IO PEKOMEHJOBAHHBIM B paboueil mporpaMme BOIpocaM JUisl OOCYKIEHHUS TEMBI,
BBITIOJIHATH JIOMAITHEE 3aaHue (TIpu HEOOXOTUMOCTH).

Heo6x01uMo TOMHUTE, YTO Ha JIEKIIUU OOBIYHO pacCMaTPUBAETCS HE BECh MaTEpHal, a TOIBKO
ero yacth. OcTanpHasi €ro 4acTh BOCIIOJHSAETCS B MPOIIECCE CAMOCTOSTEIHLHON paboThl. B cBs3M ¢
3TUM pPaboTa C PEKOMEHIOBaHHOW NUTepaTypoil oOs3arensHa. Oco0oe BHUMAaHUE MPH ATOM
HE0O0X0oAMMO 00paTUTh Ha COACPIKAHNE OCHOBHBIX IMOJIOKEHUN U BBIBOJIOB, OOBSICHEHUE SIBJICHUHN U
($akToOB, YSACHEHHE MPAKTHUYECKOTO MPHIIOKEHUS PAacCMATPUBAEMBIX TEOPETHYECKHX BOMPOCOB. B
mporiecce 3Toi paboThl CTYJEHT JOJDKEH CTPEMUTHCS MOHSATH U 3alIOMHUTH OCHOBHBIC TOJIOKEHUS
paccMaTpuBaeMoOro Marepuana, MpUMephbl, TOSCHSIONIME €ro, a Takke pa3o0parbcs B
WUTIOCTPAaTHBHOM MaTepuaie. B mporiecce MOATOTOBKH K 3aHSATHAM PEKOMEHAYETCS B3aHMMHOE
oOcyXJleHue MaTtepuana, BO BpEMs KOTOPOTO 3aKpeIUISIOTCsS 3HAHUS, a Takke MpuoOperaercs
MPAKTHKAa B W3JIOKEHWH W PAa3bICHCHWW TIOJYYCHHBIX 3HAHWH, pa3BUBaeTCS pedb. [lpum
HEOOXOJUMOCTH CJeIyeT OOpamaThCs 3a KOHCYNbTallMed K MpenojaBaTeio (B TOM YHUCIE IO
ANEKTPOHHOU mouTe). [lmaHupys KOHCYJIbTalHMIO, HEOOXOAMMO XOpOIIO MPOAYMATh BOIPOCHI,
KOTOpBhIe TpeOyIOT pa3bsCHEHHS. 3aKkaHYMBAaTh IMOATOTOBKY CIEAYeT COCTaBJICHHEM IUIaHa
(KOHCTIEKTA) TI0 U3y4aeMOMY MaTepHary (BOMpPOCY). ITO MO3BOJISET COCTABUTH KOHIIEHTPUPOBAHHOE,
cKaToe MPEeJCTaBICHUE MO0 M3yYyaeMbIM BOIMPOCaM. 3alyCH UMEIOT MEPBOCTENIEHHOE 3HAYEHHUE NS
CaMOCTOSITEIbHON paboThI cTyAeHTOB. OHM TOMOTAIOT MOHATH MOCTPOCHUE U3YIaeMOT0O MaTepHaa,
BBIICTUTh OCHOBHBIC TIOJOXEHHS, MPOCICOUTh WX IJOTuKy. Kpome Toro, BemeHue 3amuceit
CIOCOOCTBYET MPEBPAIIECHUIO YTCHUSI B AKTUBHBIN MPOIIECC, MOOMITU3YET, HApsy CO 3PUTEIHHOU, U
MOTOpPHYIO TamsTh. CleayeT MOMHUTH: y CTy/IE€HTAa, CHCTEMAaTHUECKU BEAYIIETO 3alHCH, CO3/IaeTCs
CBOH WHAMBHUIYAIBHBIN (HOHT METOAMYCCKHX MATEPHAJIOB I OBICTPOTO MOBTOPCHHS U3YYCHHBIX
BONPOCOB, JUIsl MOOWJIM3AIIMKA HAKOIUJICHHBIX 3HaHUH. OCOOCHHO BaXKHBI U TIOJIE3HBI 3aITUCH TOT/IA,
KOT/Ia B HUX HaXOJIT OTPAKEHHE MBICITH, BO3HUKIIIUE MPU CAMOCTOATEIIbHON padoTe.

[Tocne n3ydenus 6a30BBIX TEM Kypca MPOBOIUTCS TEKYIIN KOHTPOJIb 3HAHUI CTYJECHTOB B
BHJIC OTIPOCa WJIM MUCHhbMEHHOTO TECTUPOBAHUS. THITOBBIC TECTHI U 3a/IaHUS 110 TeMaM JTACITUTITHHBI
MIPUBE/ICHBI B CTICLIMATHLHOM pa3zielie JaHHOM pabodeil mporpaMMmel.

[TogroToBka K TEKylmeMy H TPOMEXKYTOYHOMY KOHTPOIIO TIpEAroiaraeT Hu3ydeHUe
MIPEJICTABICHHBIX BOMPOCOB K 3a4eTy, paboTy HaJ TeCTaMH, MPEJCTaBICHHBIMH B JaHHOU paboueit
porpamMme, BBIMOJTHEHUE CEMECTPOBOM TPOSKTHOM PabOTHI 1O MPUMEHEHUIO CUCTEMHOTO TI0/IX0/1a U
METOJIOB CHCTEMHOTO aHallu3a K BEIOPAHHOM CHUCTEME.

Pabota B MaJIbIX TPyIITax — 3TO OJHA U3 CaMBIX IMOMYJISAPHBIX (POPM ITPOBEICHUS 3aHATHH, TaK
KaK OHa JaeT BceM OOydJarommmcs (B TOM YMCJIE€ U CTECHUTEIbHBIM) BO3MOXHOCTh y4acTBOBAaTh B
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paboTe, MPaKTUKOBATh HABBIKU COTPYIHHUYECTBA, MEKIUYHOCTHOTO OOIIEHUS (B YaCTHOCTH, YMEHHUE
aKTUBHO CJIyIIaTh, BEIpabaThIBaTh OOIlee MHEHHE, pa3peliaTh BO3HUKAIONIUE pazHoriacus). Llenp
JaHHOU (OPMBI MPOBEACHUS 3aHATHI: TPOAEMOHCTPUPOBATH CXOACTBO WU PA3IUYHS OTPEIEIICHHBIX
SIBJIGHUH, BbIpa0OTaTh CTPATETUIO WK pa3paboTaTh IUIaH, BHIICHUTH OTHOUICHHE Pa3IMYHBIX TPy
YYaCTHUKOB K OJTHOMY M TOMY e Bompocy. B Xozge 3Toif paGOThl JHOMOJHUTEIHLHO PEIIAIOTCS
CIeyIONHNEe 3a7a4a: Pa3BUTHE HABBIKOB OOIICHHUS] M B3aUMOJCUCTBHUS B Tpymime, GOpMHUPOBAHHE
[IEHHOCTHO-OPUEHTAIMOHHOTO €IMHCTBA TPYIIIIHI, MOOIIPEeHNE K THOKOI CMEHEe COLMaTbHBIX POJICH B
3aBUCUMOCTH OT CUTYyalluH.

['pynma cTyeHTOB IeTUTCS Ha HECKOJIBKO MalbIX rpyiil. KonuuecTBo rpynn onpenensiercs
YHUCJIOM TBOPYECKHUX 3aJaHUll, KOTOpble OyayT 00Cy»KAaThcs B Mpoliecce 3aHATUsA. Malible rpyIsl
dbopMupyroTCs TUOO MO KENAHUIO CTYACHTOB, JIMOO MO POJCTBEHHONW TeMaTHKe ISl 00CYKISHUS.
Kaxxgas manas rpynmna o0Cy>kaeT TBOpUYECKOE 3aJJaHKE B T€UEHHE OTBEIEHHOT0 BpeMeHH. OCHOBHOI
3Tam — MpOBeJIcHNE 00CYKICHHSI TBOPUECKOTO 3a/IaHusl. 3aCTyIIUBAIOTCS CYKIIEHUS, TIpe/iaracMbie
Ka)XJ0M MaJioll rpynmnoi mo TBOpUYecKoMy 3aaaHuto. [IpenomaBaTens JaeT OUEHOYHOE CYXICHUE U
paboTe MalbIX TPy, [0 PEHICHUIO TBOPUYESCKUX 3a1aHui, U dPPEKTUBHOCTH MPEATIOKEHHBIX MyTen
peleHus.

B kauecTBe caMOCTOATENBHON pabOTHI CTY/IEHTAMH BBITIONHSETCS CEMECTpoBas paboTa 1o
MPUMEHEHUIO CHCTEMHOTO MOIX0/Ia ¥ METOJIOB CHCTEMHOT'0 aHaJN3a K BEIOPAHHOM CHUCTEME TI0 BCEM
TeMaM. PexomeHayeTcsi BbIOpaTh OpPraHM3allMOHHO-TEXHUYECKYI0 cUcTeMy. llepen BbIMOTHEHHEM
3ajaHus 1Mo TemMe | BbIOpaHHYIO CHUCTEMY HEOOXOJMMO corjacoBaTh ¢ mpernopaasarenem. [lpu
BBITIOJIHEHUH 33/IaHU 110 TEeMaM MOTYT HCI0Ib30BaThCS MPEACTABICHHBIE CTYIEHTOM MaTEpHAIIbI 10
NpEaAbIAYIITNM TEMaM. BrmmmosrHeHHAS CEMECTpOBast pa60Ta MMpEaACTABIACTCA CTYACHTOM Ha OTKpBITOﬁ
3alllUTe HAa TPOMEKYTOUHOM aTTeCTaI|H.

8. YueOHas muteparypa u pecypcbl HHGOPMAIHOHHO-TEJIEKOMMYHHKANMOHHOM ceTu UHTepHET

8.1. OcnosHas numepamypa

1. Kyxapenko b.I. VHTemiekTyaJbHbIE CHCTEMBI W TEXHOJOTHH: ydeOHOe mocobue/ COCT.
Kyxapenko B.I. - Mocksa: Ansraup: MI'ABT, 2023. — 115c. Tekct : anexkrponnsiid. - URL:
https://biblioclub.ru/index.php?page=book red&id=429758&sr=1(nara oOparlieHus:
27.04.2026)

2. Hayka 0 JaHHBIX U aHAJTUTHKA OONBIINX OOBEMOB JAHHBIX: METOAMUYECKUE PEKOMEHAAIUH /
cocrasutenu A. C. Konbipun, [1. Y. ITonos. — Coun: CI'Y, 2023. — 32 c. — Pexum noctyna: 1
aBTOpHM3. TMoOnb30Barenei. — JlaHp : anmekTpoHHO-OMOMMoreyHass cucrema. — URL:
https://e.lanbook.com/book/417155 (nara obpamenwus: 04.08.2025). — TekcT: 3MEKTPOHHBIH.

3. XeneznoB, M. M. Mertonbl ¥ TEXHOJIOTHH OOPaOOTKH OONBIIMX JaHHBIX: Yy4eO.-METOJ.
nocobue / M. M. XKenesnoB. — Mocksa: MUCHU — MI'CY, 2023. — 46 c. — Pexxum noctymna: s
aBTOpu3. mosb3oBareneil. — Jlanp : onekrpoHHO-OMOMuoreunass cucrema. — URL:
https://e.lanbook.com/book/145102 (nara obpamenus: 04.08.2026).

4. Jlebener, A. C. Meroasl Big Data: yue6.-meron. mocooue / A. C. Jlebenes, III. T.

MaromenoB. — MockBa: PTY MUPDA, 2022. — 91 c¢. — Pexxum gocTyma: Jjsi aBTOPHU3.

OJIL30BAaTENEH. — JlaHb : ANEKTPOHHO-OMOMHOTEUHAS cucTeMa. — URL:
https://e.lanbook.com/book/182452 (nara oopamienus: 04.08.2026). — TeKcT : AIEKTPOHHBIH.

8.2. Jlononnumenvuas numepamypa

1. MakmmanoB, A. B. bonwsime nannsie. Big Data / A. B. Makmanos, A. E. XXypasnes, JI. H.
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TeiHABIKAPE. — 2-€ u31., cTep. — Cankr-IletepOypr : Jlanp, 2022. — 188 ¢c. — ISBN 978-
5- 8114-9690-7. — Texkcr : 3neKTpOoHHBIH // JIaHb: 3IEKTPOHHO-OMOINOTEUHAs cCUCTEMA. —
URL: https://e.lanbook.com/book/198599. — Pexxum noctyna: 1uis aBTOPH3. MOJIb30BaTEICH.
(mata obpamenwus: 04.08.2025).

2. IIpocto BIG DATA . — Cankt-IlerepOypr : Ctpata, 2021. — 148 c. — ISBN 978-5-
907127-29-6. — Tekcrt : aeKTpOoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTeUHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/141885. — Pexxum noctyna: sl aBTOPHU3. MOIH30BATEICH.
(mata oopamenwus: 04.08.2025).

3. Paguenko, . A. Texnonmoruu u uappactpykrypa Big Data : yue6HOe mocodue / U. A.
Panuenko, U. H. Hukomnae. — Cankt-IletepOypr : HUY UTMO, 2020. — 52 c. — TexkcT :
3JIeKTPOHHBIN // JlaHb : anexTpoHHO-O0nbOInoTeunas cucrema. — URL:
https://e.lanbook.com/book/136430— Pexum noctyna: ans aBropus. [lons3oBareneii (nara
obpamenus: 04.08.2025).

8.3. HopmaruBHbIe IpaBOBbIE JOKYMEHTHI  MHAs IPAaBOBask HH(POPMAIH
He ncnonesyrores

8.4 HuTepHeT-pecypebl

OO6yuaromMes obecriedeH JocTyn K Matepuanam Kypca B CJ1O Akanemuu http://Ims.ranepa.ru, a
TaK ’kKe 4epe3 CalT HaydHOW OMOIMOTEKH K CIIETYIONINM ITOMUCHBIM JIEKTPOHHBIM peCcypcam:
Pycckoazviunsvie pecypcol

- DIIEeKTPOHHBIE YYeOHUKH AIEKTPOHHO-O0nOmoTeuHol cucteMsl (OBC) «Aubyre»

- DNEKTPOHHBIE YUeOHUKH eKTpOHHO-0nOmroreuHon cuctemsl (ObC) «FOpatim»
- DIEKTPOHHbIE YUeOHUKHU AIIEKTPOHHO-O0nbmoreunoit cuctemsl (ObC) «/lanby

- DIeKTpoHHbBIE YYEOHUKH MeKTPOHHO-0nOmmoTeuHoi cucreMsl (3bC) «ZNANIUM.COM»
- DJEKTpOHHBIC YUeOHUKH EeKTPOHHO-O0nOmuoreunou cuctemsl (ObC) «BOOK.RU»
- DNEeKTPOHHBIE YUeOHUKH IeKTpOHHO-0nOmroteunoi cuctemsl (ObC) «/PRSMART»

9. MarepuajabHO-TeXHHYeCKast 0a3a, HHGOPMAIMOHHbIE TEXHOJIOTHH, TPOTPaMMHOe
obecneyeHue M HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBbI
Ne n/n HanmeHoBaHue
1. | Cnenuanu3upoBaHHbIE 3aJIbI IS IPOBECHUS JIEKIIMN, OCHAIIEHHBIE IIEPCOHATEHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEIUHHBIM IPOEKTOPOM
2. | Ayautopun 1 KOMIBIOTEpHBIE KJIACChl, 000PYAOBaHHBIE TIOCAI0YHBIMU MECTAMH U
NEPCOHAIBHBIMHM KOMIIBIOTEPAMH C BBIXOAOM B MIHTEpHET /1 POBEACHUS
MPAKTUYECKUX 3aHIATUI
ITaker MS Office 2017, Ramus Educational, StarUML, SilaUnion, Archi.
4. | «MTC JIuak» — poccuiickas miathopma 1Jis OHJIaHH-KOMMYHUKALUN U
COBMECTHOM paboTsl koMaHf ; «SHnexc TenemocT» — cepBuc s
BUJeOKOH(pepeHmil oT Anaexca; S-meccenxep
5. | Texuuueckue cpeacTBa 00yueHHs: IEPCOHATBHBIE KOMITBIOTEPHI; IPOrpaMMHBbIE
CpeICcTBa, oOecrneynBarolue NpocMoTp Buaeodaiiios B hopmarax AVI, MPEG-4,

[98)
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DivX, RMVB, WMV, nporpammsl i paboThI ¢ 3JEKTPOHHBIMH TAOIUIIAMU TS
00paboTKH, aHAIN3a ¥ BU3yaIN3allMH JAHHBIX; COOTBETCTBYIONINE OHJIANH-
MHCTPYMEHTHI JUIsl TIOCTPOSHUSI MHTEIUIEKT-KapThl U MOJIENICH B Pa3IUYHBIX HOTAIHSIX

Hayunas 6ubnuorexa (B T.4. 3JICKTPOHHBIC HHPOPMAIIMOHHBIE PECYPChI HAYUHON
OnOIMOTEKH)

CJ1O Axkapemuu https://Ims.ranepa.ru/
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