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1. TEJb JUCHUIITAHBI

Henp IMCOMIUIMHBI: TO3HAKOMHUTH OOYYaIOMIMXCA C COBPEMEHHBIMU
METOJAaMU aHajdu3a JaHHBIX, TEOPETUYECKMMU OCHOBAMU M aITOPUTMaMU
MaIIMHHOTO OOYYEHHUSI JIJIsl PEIICHUS IIUPOKOT0 KPyra NPaKTUYECKUX 3a/1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBI

Huctiunmnmaa b1.B.13  «Mertonpl aHainW3a JaHHBIX» OTHOCHUTCSA K
JTUCITUTUTMHAM YacTh, (GOPMUPYEMOH ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH,
bnoka 1 yue6HOro mana o6pa3oBaTeIbHON MPOTPaMMBI U SIBIISIETCA 0053aTeNbHON
JUISL OCBOCHHUS O0yJarOITAMCS.

3. INIAHUPYEMBIE PE3YJbTATHI OBYUYEHMSA 1O
JTUCLUIIJINHE

[Inanupyemble pe3yJabTarhl OOy4YeHHS 110 JUCIUIUIMHE, COOTHECEHHBIC C
YCTAHOBJICHHBIMH B 00Opa3oBaTEIbLHON MporpaMMe HHIAUKATOPAMH JOCTHUKEHUS
KOMIIETEHIIUH, TpeicTaBIeHbI B Tabnuie 3.1.

Tabmuma 3.1 — Ilnaaupyembie pe3yabTaThl OOy4YeHUS 1O JUCHIUILIINHE,
COOTHECEHHBIE C YCTAHOBJICHHBIMU B 00pa30BaTEIbHOM MPOrpaMMe WHIUKATOpAMHU

JOCTHUXCHUA KOMHGTCHIII/Iﬁ

Kon u Kon u
HauMeHOBaHHe HaNMeHOBaHHe
IInanmpyemeblie pe3yJibTaThl 00y4eHHUs MO
KOMIIeTeHIM U HHIMKATOPOB
AUCHHUILIMHE
BBINIYCKHUKA JOCTHKEHHS
KOMIIEeTCHIH i
1 2 3
IIK-2 Crocoben IIK-2.1. Bnaneer 3Hamb: OCHOBHBIE METOJBI M aNTOPUTMBI aHAIHM3a
BBITOJIHUTD COBpPEMEHHBIMH JIaHHBIX, cepbl ux npumenenus 3 (11K-2.1)
WHTEJUICKTYAIBHBI | MaTeMaTHUECKUMU | Ymemp: CTPOHTh THITOTE3bI u NPUMEHATh
aHaIN3 JaHHBIX METOJaMH aHaIM3a | MaTeMaTHYeCKHe METONBI IS TIOCTPOCHUS MPAKTHUECKU
pa3IMYHON JIAHHBIX. 3HAYMMBIX Mojenen V (ITK-2.1)
IIPUPOABI C Bnaoemp: nvHCTpyMEHTaMH aHAJIN3a JaHHBIX 1 HABBIKAMH
HCII0JIB30BAaHUEM OIICHKH KaueCTBa MOJTyYCHHBIX pe3ynbTaToB B (ITK-2.1)
COBPCMCHHBIX [1K-2.2. [Ipumensier | 3namsp: COBpPEMEHHbIE METOABI cOOpa, XpaHEHHWS,
MaTCMaTHICCKUX COBpPEMCHHBIC 00paboTKH, WHTEJUIEKTYaIHbHOTO aHanm3a u
METOZI0B, MHCTPYMEHTalIbHbIC | MHTepnpeTanuu nanueix 3 (11K-2.2)
MHCTPYMCHTANBHBIX | 0 11cTBA 1 S3BIKH Ymems: npoBogMTH aHaMM3 MAAHHBIX M NPUMEHSTDH
CPCACTB H A3BIKOB NPOrpaMMHUPOBAHUS | MaTEMaTHYECKHE METOAbl K IPAKTUYECKUM 3aJadaM
TPOTPAMMUPOBAHHIA | 111yg nemennst samaa | V(IIK-2.2)
UHTEIVIEKTYalnbHOTO | Bradems: WHCTPYMEHTAIBHBIMU CpPEICTBAMM aHAJIN3a
aHalM3a JaHHBIX. JAHHBIX U HAaBBIKAMHM MX NPUMEHEHHS K NPAKTHUYECKUM
3amauam B(IIK-2.2)




Kon u Kon u
HaNMeHOBaHHUe HanMeHOBaHHUe
Ilnanupyemble pe3yJbTaThl 00y4eHHsI N0
KOMIIeTeHMH HHIUKATOPOB
AUCUHHUILIMHE
BBINMYCKHUKA JNOCTHKEHUS
KOMIIeTCHIM i
1 2 3

I1K-5 Cnocoben I1K-5.1. 3namb:  OCHOBHBIE  BO3MOXHOCTH  MCIOJIb30BAHUS
pa3pabaThIBaTh, Pa3pabateiBaer u COBpPEMEHHBIX TEXHIUECKUX CPEACTB U MH(POPMALTMOHHBIX
aJlanTHPOBATh U aganTupyeT TEXHOJIOTMHA AN pelIeHHs  aHAINTHYECKHX |
TIPUMEHSTh MIPUKIATHOE HCCIIEIOBATENLCKUX 3aa4 aHann3a faHHex 3 (17K-5.1)
MIPUKJIATHOE MporpaMMHOe Ymems: pa3pabaTsIBaTh MaTeMaTH4ecKue
MIporpaMMHOE obecniedyeHue st MIpeJICKa3aTeNbHble MOJAETN C IOMOIIBI0O TEXHHYECKUX
obecrieueHue s pelLieHus CpPeICTB U MH(POPMAMOHHBIX TexHonorui V (11K-5.1)
pemieHus 3a1a4 B npodecCHOHANBHBIX | Bradems: HaBbIKaMH  NPUMEHEHHS  COBPEMEHHBIX
obnactu 3ajad. MHCTPYMEHTAJIbHBIX CPE/ICTB aHanu3a AaHHbIx B (11K-5.1)
npodeccuoHanbHON
JeSTEIbHOCTH

4. OBPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TUCIUIUIMHBI COCTABISIET 5 3a4ueTHBIX eaunautl, 180 gacos, u3
KOTOpPBIX 36 4YacoB CaMOCTOSITENIbHOW paboThl oOyuaromierocs, coriacHo PVYII,
OTBOJIMTCS HA IOATOTOBKY M 3alUTy DK3aMeHa.

dopMa pomMeKYyTOUHOM aTTECTAIMK: FK3aMeH — / CEMeCTp; KypcoBasi paboTta

— [ cemecTp.

Pacnpenenenne ¢oHma BpeMeHH MO TeMaM JUCHMIUIMHBI TIO OYHOU (opme
oOy4eHusl mpecTaBiIeHo B TaduIe 4.1.
Ta6mmma 4.1 — Pactipenenenue GpoHma BpeMEHHU 110 TEMaM JTACIUILUTMHBI

O0BeEM OUCIIUILINHEI
(ax. yacer)
HOMep 1 HAMMCHOBAHHUEC TEM KOHTaKTHaH paGOTa
3J1T I13 JIP CPO

1 2 3 4 5
Tema 1. IlocTanoBka 3a/1auu aHAIIM3a
JnaHHbIX. O0IacTH MPUMEHEHHUS METOJIOB 4 - - 4
aHaIu3a JaHHBIX
Tema 2. JIn"elinple MOAEIH B 3a1a4ax 8 12 i 8
aHaIn3a JaHHBIX
Tema 3. MeTos OTIOPHBIX BEKTOPOB 8 12 - 8
Tema 4. MeTpuueckrie anrOpUTMBI B 3aa4ax 5 12 i 5
aHaJIM3a JaHHBIX
Tema 5. Jlornueckue METOIBI 8 12 ) 8
KJIacCU(UKALIMU U PErPECCUM
Tema 6. Komno3unuu anropurmMoB u 8 12 i 8
TPaIMCHTHBIA OYCTHHT
Bcero nmo aucuumninHe: 42 60 78

*3J]IT — s3ansgTus JICKIIMOHHOI'O THIIA, II3 — Bce BUJBl 3aHATUH CCMHUHAPCKOro TuIiia, Kpome

nabopaTopHbIX paboT, JIP — maboparoprsie padboTsl, CPO — camocTosiTenpHas paboTa 00y4daromerocs
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5. COAEPKAHME PA3JIEJIOB U TEM JJNCHUIIVINHBI

Tema 1. ITocranoBka 3agaum aHaau3a AaHHbIX. Q0JacTH NPUMEHEHUS
METOA0B aHAJIHU3A TaHHBIX

[locraHoBKa 3amauM aHanW3a JAaHHBIX. MeETOABI MPOBEICHUS AaHAIU3a
naHHbIX. IIpenmer MammHHOrO OOyueHus. Tumbl 3afad MalIMHHOTO OOYYEHHS.
[Tpumepsl mpuknagHslx 3a1ad. [IOpAooK DNOCTPOEHUS aIrOpUTMa pEUICHUS.
[Tonstusa ¢pyHKIMU NOTEph U PyHKIMOHAIA KadecTBa. CBelleHUE 3a/1auul K 3a/1a4e
ontuMuzanuu. O60061aroIas CocOOHOCTh AIropuT™Ma. MeTo/1bl OLIEHKH KauecTBa
MoJene. MeTpuku KadyecTsa.

Tema 2. JInHeHbIEe MOIEJIH B 3212a49aX aHAJIN3Aa JaHHBIX

@opMyJIMpOBKa  ONTMMM3AaUIMOHHOW  3aJayd  JIMHEMHOM  PEerpeccum.
OYHKIMOHANIBI KayeCTBAa B JIMHEUHBIX MOJEISAX KiIacCU(UKAIUMU U PErPECCHUM.
MeTto1b1 00yUYeHUs TMHENHBIX MpeCcKa3aTeNbHbIX Moaenel. [Ipeanocbuikun Metona
HAWUMEHBIINX KBAAPATOB. AHAIUTHUYECKOE PEIUICHUE METOJa HAWMEHBIINX
KBaJIpaToB. VYcnoBus CyIIECTBOBAHUS AHAJIUTUYECKOTO pelIeHHUS.
[TonmHOMUanLHas perpeccus s 3ajad kiaccudukanuu u perpeccun. [IpoGiema
nepeodyueHus. Meroasl 60pbOBI ¢ mepeoOydeHueM. Perymnspuzaius Kak MeETo.
MOBBITIIEHUS 00001Iaromel ciocoonoctr mojienu. [ peoreBas u LASSO-perpeccusi.

Jloructuueckas perpeccuss B 3amadax kiaccudukammu. [IpuMeHeHue
JIOTUCTUYECKON PEerpeccuu Njisi aHaliv3a TEKCTOBBIX AaHHBIX. [Ipenmnonoxenue o
3aKOHE paclpenesieHus IeJieBoil nmepeMeHHoi. O0oOIIeHHas JUHEHAs MOJICIb.
[Tonsitue ¢yHkmmu cBs3u. DOyHKIMOHATBI KadecTBa B 3ajadax HEITWHEHHOUN
perpeccuu.

Tema 3. MeToa ONOPHBIX BEKTOPOB

[Tonsitue orcryna. Paznenstomas runepriiockocts. Onpeaenenne QyHKIUU
notepb B 3amaue kiaccupukanuu. OleHKa CBepXy JUIsl MOPOroBOM (QyHKIUU
notepb. POpMyNUPOBKA 3a/1a4d JIMHEHHOTO TPOTPaMMHPOBAHUS U HAXO0XKACHUS
ONTUMAJIBHOM PA3JEIAIOIIECH I0J0Chl. JIMHENHO pa3aenuMsblil ciyyau. Peuienue
3a7a9M KiaccuuKaiuuy MeToaoM MHoxuteneh Jlarpanka. Tumsl 1BOHCTBEHHBIX
IIEPEMEHHBIX B METO/IE€ OIIOPHBIX BEKTOPOB. Slpa U CupsAMIIAIOIIKE ITPOCTPAHCTBA.
Pemenue 3amaunm perpeccud METOAOM OIIOPHBIX BEKTOpoB. OmnpeneneHue
K02 (PHUIMEHTOB TUHEHHON MOJIETTH Yepe3 IBOMCTBEHHBIE TIEPEMEHHBIC.

Tema 4. MeTpuyeckue aaropuTMbl B 321a4aX aHAJIM3A JAHHBIX

[ToHsiTHSI KOMIAKTHOCTM ¥ (YHKIMU PACCTOSHUS B METPHUYECKOM
knaccupukarope. OO00OIIEHHBI MeTpUUecKui Kiaccuukarop. Buasl GpyHKumii
paccTosiHUS B MPUKJIAJAHBIX YIKOHOMUYECKUX 3a1adax. OcoOEHHOCTH METPUUYECKUX
aNrOpUTMOB. MeTpruyecKue alropuTMbl B 33]]a4aX perpeccuu.

Merton Onwkalmmx cocenedd sl pelleHus 3anad  Kiaccuukanum |
perpeccuu. Metoz okHa Ilap3ena. [lonsrue mupunsl okHa. Bei6op dyHkImu sipa.
Meron okna Ilap3ena mnepeMeHHOW IMIUPUHBL. BpIYUCIUTENbHAS CIOXXHOCTD



METPHUYECKUX aIropuTMOB. IIpokisaTue pa3sMepHOCTH. AJTOPUTMBI OTOOpA
ATAJIOHHBIX OOBEKTOB.

Tema 5. Jloruueckune MeToabl KiaaccupuKanuu U perpeccuu

[TonsiTue norndeckor 3aKOHOMEPHOCTH. KOHBIOHKIIMK TOPOTOBBIX MPABHUIL.
bunapnoe pemaromiee nepeBo. [lonstue kputepuss unpopmatuBHocTU. OminoOKa
knaccuukanuu. OHTponuitHbelid  kputepuil. Kpurepuit Jxunu. Kpurepuit
MUHUMaJIbHON OmMOKU. BpiOOp kputepus MHOOPMATUBHOCTH MPU MOCTPOCHUU
pemiatoniero aepeBa. Boibop onTuManbHOro pazOueHus. AJNTOPUTM MOCTPOCHHUS
pematonero aepea |D3. Hemocrarku >kagHBIX aJdrOPUTMOB IOCTPOCHUSA
pelarInX AepeBbeB. MeToabl yCTpaHEHUs HENOCTAaTKOB PEIIAIOIINX JEPEBBEB,
anroput™m C4.5. O6paboTKa MPOITyCKOB B A€PEBbsX penieHuit. MeTo bl 00paboTku
KaTerOpUaJIbHBIX  NEPEMEHHbIX. MeToapl  KOAUPOBAHUS  KaTeropualbHBIX
nepeMeHHbIX. [IoporoBbie npaBuiia i1l KOJIMYECTBEHHBIX IEPEMEHHBIX. AJITOPUTM
CART. JlepeBbsi  perpeccun. Perynspuzanus  pemialomux  JEpEBHEB.
JucnepcroHHbI KpuTepuil. OneHKa HauMEHbUIUMX KBaJpaToB. BeIOOp TiTyOHHBI
pElIaroIEero Aepesa.

Tema 6. Komno3uuuu aJiropuTMOB U IPaIMEHTHbIA OYyCTHHT

[Tonsitue xomno3unuu anroputMmoB. Teopema Konpopce. CraTtuctudeckas
OlICHKa pacrpezenenust BbIOOpkU. [locTpoeHue 1OBEPUTENBHOIO HHTEpBaja.
Meton Oarrunra bpeiimana. Meton cimydaiiHbIX noanpocTpancTB. CirydailHbli Jiec
B 3aJlauax Kiaccupukanum u perpeccur. O6o0maromas crnocoOHOCTh CIIy4altHOTO
seca. KoMImo3uimm TUHENHBIX U JOTHYECKUX METOIOB.

[Tonsitue 6azoBoro anroputma. llonsTtue meta-anroputma. UrepaTuBHBIC
METOJbI TTOCTPOCHHS KOMIO3UIMH anroputMoB. AnroputMm AdaBoost. Bridop
GyHKIUY TOTEPh MPU TOCTPOSHUU KOMITO3UIIUH aJITOPUTMOB.

I'paguenTtHriii  OycTHHT B 3a7adax KiIacCU(PUKAUA ©  PETPECCHH.
Oco0OeHHOCTH alNropuTMa IrpagueHTHOro OycTHHra. Perynspuzanus B aaropurme
rpagueHTHoro OycrtuHra. Hacrtpoiika runepnapamerpoB Mojaenud. Meroabl
npeoOpa30oBaHus JaHHBIX B Pa3IUYHBIX PEATU3ALMIX IPAJTUEHTHOTO OyCTHUHTA.

6. SAHATUA CEMUHAPCKOI'O TUITA

Tabmuua 6.1 — [Ipaktuueckue 3ansaTusa / CemuHapckue 3aHsaTus / JlaboparopHbie
pabOThI

No Bu 3ansatus/Ouenodnoe
Tema 3anaTHA
TEMBI CPE/ICTBO
1 2 3
2 3ansatue 1. BeiBox gopmyinbl 00yuenus moaenu nuneitnoi (113: Pemenne

perpeccun. IloctpoeHne Monenn MOMMHOMMAIBHON perpeccuu. | MpakTHYECKUX 3a7a4
Anann3 Ko3QpPHUIHEHTOB IPU EPEMEHHBIX MOJIEIH.

3amatue 2. lloctpoeHme Momend TMOIMHOMHAIBEHOU
perpeccun ¢ perymsgpusanuei. OuneHka KadecTBa MOJETH
perpeccus Ha OTJIO)KEHHOM BBIOOPKE M METO/I0OM MEpPEeKPECTHOM
HPOBEPKH.




3anartue 3. BoiBox ¢Gopmyasl MOJENH JIOTUCTHYECKOU
perpeccun Ui 33jaud Kiaccudukanmy Ha K mepecekaromuxcs
KJaccoB. Peanuzanus anroputmMa o0ydeHHUs MOTyYEHHONH MOJEITH
KJIaCCU(PMKAIINH.

3 3ausatue 4. Iloctpoenue onTumanbHOM pasaenstouedt |113: Pemenue
IIOJIOCBI  METOAOM  OHOPHBIX  BEKTOpoB.  OlpeneneHue NpakTUYECKUX 3a1a4
KOA((UILIMEHTOB JTUHEHHON MOJIEIH.

3ansarue 5. MccnenoBanue 3aBUCUMOCTH Kilaccu(puKaTopa ot
napameTpa peryJsipu3aiii B METOZe OMOPHBIX BEKTOPOB. Bribop
ONTUMAJILHOTO ITapaMeTpa peryJisipu3aluu.

3anartue 6. Bpibop ¢yHKuMH szmpa Ui TOCTPOCHUS
paszessoleH oJI0Ck! B Cllydae, KOrAa B UCXOIHOM IIPOCTPAHCTBE
KJIACCHl HE SIBJISAIOTCA JIMHEHWHO pasfeiMMbIMH. Busyanusanus
HOJYYEHHBIX pe3yJIbTaTOB.

4 3anstue 7. Pemenue 3amaum kimaccudukanmu meroaoM|I13: Pemenue
Omwkaimmx coceneil. Beibop (yHKIMHM paccTOSHUS M 4YMCHIA|IPAKTUYECKHUX 3a/1a4
coceJiel o KPUTEPUIO CKOJIB3SIIET0 KOHTPOJIS.

3anstue 8. Pemienwe 3amauM perpeccUUd  METOAOM
Onmmxaiiiux coceneil. Beibop (yHKUMM paccTOSHHS U 4HCTa
coceJiel 0 KPUTEPUIO CKOJIb3SALIET0 KOHTPOJIS.

3ansartue 8. Pemenue 3aaun kiaccuukanuy METOIOM OKHa
[Tap3ena ¢uKCMpOBaHHOW HIMPHUHBI. BBHIOOP HIMPUHBI OKHA MO
KPUTEPHUIO CKOJB3SIIEro KoHTposs. MccnenoBanue 3aBUCUMOCTH
KauecTBa Ki1accuukaimu oT BpIOopa QYHKITUH siIpa.

5 3ansatue 10. IToctpoenue nepesa kinaccudukanuu. Bridop|I13: Pemenne
npenukara B KopHeBoM  BepummHe.  OlleHKa — NpUPOCTA|MPaKTUYECKUX 3a/a4
UHDOPMATUBHOCTH  BO3MOXHBIX  pa3Ouenuil.  CpaBHeHHE
MIOJTyYEHHBIX PE3YJIbTaTOB.

3anarue 11. Iloctpoenue nepeBa perpeccuu. OrlleHka
npUpocTa HHPOPMATUBHOCTH BO3MOKHBIX Pa30MEHUH C TOMOIIBIO
TUCTIEpCUOHHOTO  kputepus. OmnpeneneHne  ONTUMAIbHOTO
HA4yaJIbHOTO pa3OueHusl.

3anstue 12. O6paboTka mpormyckoB B AaHHBIX. [[puMeHeHME
METOJIOB KOJMPOBAHMSI KaTerOpuaibHbIX MEPEMEHHBIX B 3aJadyax
aHanu3a J1aHHbIX. CpaBHEHHE KauecTBa aJITOPUTMOB.

6 3anarue 13. Onenka napameTpoB pacnpeneneHus: merogaom (113: Pemenne
Oyrctpomn. IlocTpoeHue MOBEPUTEIBHOTO HHTEpBaia. PelieHHe|npakTHYEeCKUX 3a/1ad
3aJaul KJacCU(UKALUU METOAOM OSITHMHIAa HaJ pPEelaloluMU
JEPEBBSIMHU.

3anstue 14. Pemenue 3anaun kiaaccuPUKauy MOCTPOCHUS
ciydaifHoro sieca. Boibop uncna nepeBbeB. CpaBHEHHE KauecTBa
KJIacCU(pUKallMU B 3aBUCUMOCTH OT 4Hcia JepeBbeB. PemieHue
3a/1a4yl pErpeccuy allrOPUTMOM CIIy4aliHOTO Jieca.

3anstue 15. Pemenue 3a1aun kiacCupUKaluy alropuTMOM
AdaBoost. Omenka KayecTBa IIOCTPOCHHOTO  alIrOpUTMA.
Peanmmzanust anroputMa TpajgMEHTHOTO OYyCTHHra JUIs 3aadul
perpeccun. Beibop runeprnapaMeTpoB MOAEIH.

* [13 — mpaktuaeckue 3auatus, C3 — ceMuHapckue 3ausaTus, JIP — maboparopHbie paboThI




/. METOANYECKHUE YKA3AHUA JJIAA OBYUYAIOIIUXCA

7.1. MeToauyeckue yKasaHus AJ1s1 00y4arouerocsi 1o 0CBOCHHIO
AUCUMILTHHBI

Jlnst popMupoBaHUS UETKOTO MpeAcTaBiIeHUs 00 00beMe 1 XapaKTepe 3HaHUN
U YMEHHUH, KOTOPBIMU HaJlo OyAeT OBIaJeTh MO JUCHUIUIMHE B CaMOM Hauaje
y4eOHOTo Kypca 00ydarouuicss J0HKeH O3HAKOMHTBCS ¢ y4eOHO-METOIMYeCKOn
JOKYMEHTAIUEH:

- paboueil mporpaMmol JUCHMIUIMHBI: C LEISIMH U 3aJadyaMu
JUCLHUIUIMHBL, €€ CBS3SIMA C JIPYTMMHU JUCIHUIUIMHAMU 00pa3oBaTeIbHON
NporpaMMbl, MEPEYHEM 3HAHUM M YMEHUN, KOTOPHIMHU B MPOLIECCE OCBOCHUS
JUCHUIUIMHBI TOJDKEH BIaJeTh 00yUaromuiics,

- MOPSIAKOM  TPOBEACHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUYHOHN aTTECTAllNH;

— rpauKOM KOHCYJIBTAIMIA MpernoaaBaTesnei kadeapeol.

Cucremarrueckoe BBHITIOJHEHNE YIeOHON pabOThl Ha 3aHATUAX JIEKITMOHHBIX
Y CEMUHAPCKUX TUIOB, a TAK)KE BBIIIOJIHEHUE CAMOCTOSITEILHON padOThl O3BOJIUT
YCIEUIHO OCBOUTH JUCIHUILIMHY.

B npouecce ocBoeHUsT JUCHUTUIUHBI 00YUYaIOIIUMCS CIEYET:

- CJIyIlIaTh, KOHCIIEKTUPOBATh U3JlaraeMbli MpernogaBaresieM MaTepualt,

- CTaBUTh, 00CYXKJaTh aKTyaJbHbIE MPOOIEMBbI Kypca, ObITh aKTHBHBIM
Ha 3aHATHUAX;

- 3a/1aBaTh MPETMOJIABATENII0 YTOUHSIONIUE BOMPOCH! C LEJIbIO YSACHEHUS
TEOPETUYECKHUX MOJIOKECHU;

- BBITIOJTHATh ~ 3aJaHUsl  TMPAKTUYECKUX 3aHATUM  TOJHOCTBIO U
YCTaHOBJICHHBIE CPOKH.

[Ipu 3aTpynHEHUSX B BOCHPHUATHUM MaTepuanga CcleayeT OOpaTUThCA K
OCHOBHBIM JIUTEPATypHbIM HCTOYHMKaM. Eciu pa3oOpaTbcs B MaTepuaie He
yAalloCh, TO 00paTtutca K JEKTOopy (Mo rpaduKy ero KOHCYJbTalluh) WIH K
MPENoAaBaTEeN0 Ha 3aHIATUSX CEMUHAPCKOTO THUIIA.

OOyuaromuMcsi, TPOMYCTUBIIUM 3aHATHS (HE3aBUCHUMO OT NPUYMUH), HE
MMEIOIIUM MUCbMEHHOTO PEIICHUS 3aJay WJIM HE MOATOTOBUBIIMMCS K JAHHOMY
3aHATUIO, PEKOMEHJYETCS HE TMO03Xe, YeM B 2 - HENENbHbIA CpPOK SIBUTHCS Ha
KOHCYJIBTAIIMIO K MPETO/IaBaTeNII0 U OTUUTATHCS 110 TEME.

7.2. Opranu3anus caMoOCTOATEIbHON PadoThI

[Tox camocTosiTenbHONU pabOTON 00yUaIOIIMXCSl TOHUMAETCS MJIaHUpYyeMast
pabora  oOyuarolmuxcsi, HamnpaBl€HHas Ha  (OPMUPOBAHUE  YKa3aHHBIX
KOMIICTCHLIMH, BBINOJHAEMAas BO BHEAYJIUTOPHOE BpEMs IO 3aJaHUI0 U IIpHU
METOUYECKOM PYKOBOJICTBE IIPEToAaBaress, 0e3 ero HenocpeACTBEHHOIO y4acTusl.



Meroanueckoe oOecrnedeHne CaMOCTOSITENbHOW pabOThl MpPU  HAJTUYHH

OOyYarOIINXCS JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU TIPEJICTABIACTCS B hOpMax,
aJalTHPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbSI.

7.2.1.

BI/II[BI CaMOCTOSTEIIbHOM pa6OTBI o JMCHMIINIMHE IIPCACTABIICHBI B Ta6J'H/II_Ie

Tabnuua 7.2.1 — Opranusanus caMOCTOSITeIbHON paboThl 00yUaromerocs

No
TEM
bl

Bun camocTosTenbHOM paboThl

1

2

1-6

N3ydenue nurepaTypbl OCHOBHOM U JIOTIOJHUTEIBHOMN

1-6

IToaroroska k I13

2-6

BrImomaeHne caMoCTOSITEIIFHOTO 3aJaHusAd

2

CamocrosiTelbHOE 3aJlaHHe: TOCTPOCHUE MOJENH MOJMHOMHUAIBHOM pEerpeccun c
perysipusanuei, aHajau3 MOJIy4eHHbIX pe3yJibTaToB. [locTpoeHre Moaenu JIorucTu4ecKo
perpeccuu JUIsl pelieHus 3aaadyu  kiaccudukanud Ha K KiIaccoB, KOTOpbIE MOTYT
nepecekarbcest. [101roToBKa K SK3aMeHy.

CamocrostensHoe 3anaHue: IlocTpoeHne OoNTUMabHON pa3Aeisouiel THIEPIIOCKOCTH
JUIs pellieH s 3a1a4M KI1acCU(pUKALMU METOJIOM OIIOPHBIX BEKTOPOB. BbIOOp onTUManbHOro
napamerpa peryisipusanuu. [1o1roToBka K 9K3aMeHy.

CamocrosATenbHOE 3a/laHUe: peIlleHHe 3ajad KilacCHU(UKalUW U perpeccud MeETOAOM
Ommkaimmx coceneil. BeiOop (QyHKIMHM paccTOSHHS MW YHCIa coceledl MO KPHUTEPHIO
CKOJIB3AIIIETO KOHTpOJIsl. Pemenue 3a1aun kiaccupuKauy METOJOM Map3eHOBCKOTO OKHA
¢uKcupoBaHHON mMpUHBL. BpiOOp mupuHBl OkHa W ¢GyHKHMU sapa. [loaroroBka k
DK3aMEHY.

CaMocTosTenbHOE 33JaHUE: KOMIIBIOTEpHAs peaju3aliusl pellarollero AepeBa A 3aaay
KJacCU(pUKALMU U Perpeccud. YJIy4llleHHe KauecTBa PeUIeHHs MyTeM JOMOIHUTEIbHBIX
npeoOpa3zoBanuii Hajl JaHHBIMU. [lo/IroTOBKA K SK3aMEHY.

CamocrosiTenbHOE 3a/laHKe: OLIEHKAa MapaMeTpOB pacHpe/ielieHUs IEPEMEHHBIX METOJI0M
OytcTtpan. Pemenue 3amaun KiIacCHPUKAIMM METOJOM OJTTHHTA HAJ PEIIAIOIIUMHI
nepeBbsiMu. [locTpoeHre KOMITO3UITUH allropuT™MoB anroputmMoM AdaBoost. ccnenoBanue
3aBUCUMOCTH Kady€CTBa PCIICHHA OT 4YHCJIa ICPCBHCB. Pemenne 3aJa4uun K.]'IaCCI/I(l)I/IKaI_[I/II/I
IITOPUTMOM TPAJAMEHTHOTO OyCTHUHTa, BEIOOp TUIlepHapaMeTpoB anropuTtma. [loaroroska
K 9K3aMEeHY.

1-6

IloaroroBka k OK3aMCHY

Kaxnpiit Bug CPO, ykazanHsiil B Tabnuie 7.2.1 obecnieueH MeTOUuYeCKUMU

MaTepraiaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B pamkax peanusanuu IUCUUIUIMHBL «Memoovl aunanuza OaHHbIX»

WCIIOJIB3YIOTCSI pa3HOOOpa3Hbie 00pa30BaTEIbHBIC TEXHOJOTUH KaK TPAAUIIMOHHBIC,
TaK U ¢ TPUMEHEHNEM aKTHBHBIX U HHTEPAKTUBHBIX METOJIOB OOyUCHHUS.

Bce mpakthueckne 3aHATHS NPOBOAATCA B KOMIIBIOTEPHOW ayJUTOPUHU B

(dbopMe BBINOJHEHUSI pacYETHO-rpaPUUecKux padoT. AKTUBHO MCHOJIB3YIOTCS
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0oOCY)XJIeHHsSI BapUAHTOB IIOCTAHOBKM 3a/1a4, METOJOB PEIICHHS, BO3MOXKHBIX
MOJXO/J0B K WX KOMIBIOTepHOU peanu3anuu. COBMECTHO € OOyYarOIIMMUCS
pa3pabaTrbiBaeTCsl MOIIATOBBIM IJIAH PEIICHHsS] MOCTAaBJICHHOW 3anauu. PeieHue
HU3K (uHauBUIyanbHOE 3aJlaHUE, BBINOJHAEMOE Ha KOMIIBIOTEPE) peaau3yercs
cpencrBamu Wolfram Mathematica u Python.

[IpoBoauTCs 006CYXI€HUE aICKBAaTHOCTH BApUAHTOB MOJYYEHHOTO PEIICHUSI.
[IpoBOANTCS COBMECTHOE O0CYXKACHUE KOPPEKTHOCTH U BO3MOXKHOCTH MTPUMEHEHUS
METOJIa K APYTUM MPAKTUUYECKUM 3a]1a4aM.

9. PECYPCHOE OBECHEYEHHME JUCHHUIIJIMHBI

9.1. VYuyeOHO-MeTOaAMUYECKOE U MH(OPMAITHOHHOE O0ecIiedeHune
AUCIUIINHBI

Taomuna 9.1.1 — YueOHO-MeTOANnYECKOE 00eCIIEUEHNE TUCIIUILINHBI

bubnmorpaduueckoe onucanue u3aaHus OcHoBHas/ KuanroobecrneueHHOCTD
(aBTOp, JOMONHUTEIbHA | KosI-BO. | DJIEKTPOHHbIE
3arjiaBue, BUJ, MECTO U IOl U3JaHUsI, KOJI. g IUTepaTypa | k3. B pecypchl
cTp.) ouoI.
CIIeI™
v
['mypman B.E. PykoBoJICTBO K penieHHro 3a/1a4 110 160
TEOPUM  BEPOATHOCTEM M  MaTeMaTHYECKOU 9bC IOpaiit
CTaTHCTHUKE : ydeOHoe mocobue .— 1l-e wu3na.,
nepepab. u gon. — Mocksa : KOpaiit, 2019 .—  ocHOBHas
404 c.— Hmerorcs apyrue roma W3gaHus. —
Csenenus takxe nocTynsbl no Muatepuery: 3bC
FOpaiiT.
['ypukoB C.P. OcCHOBBI anropuTMu3alMM U -
nporpamMmmupoBanus Ha Python :  yueGHoe 9bC
nocobne. — DnekTpoH. gaH.— M.: ®OPYM: ocHoBHaA ZNANIUM
NMHOPA-M, 2019. —343 c.
CTaTUCTMUECKHE METOAbl aHaJINW3a JaHHBIX :|[IONOJHUTENbHAs —
yueOnuk / JL.M.  Huopoxxuna, C.B. 9bC ZNANIUM
Ap>xeHoBckuid, A.A. Pynsra [u ap.] ; moa oOmI.
pen. JIL.M. HUBOpOXKKUHOM . — DJEKTPOH. JIaH. -
M.; U3narensckuii Llentp PUOP: OOO "Hayuno-
m3narenbckuii eHTp MHOPA-M", 2016. - 333 c.
Ananu3 naHHbIX : yaeOHuk / B.C. MxurapsH [u
np.] ; mox pen. B.C. Mxurapsna. — BHCKTPOH'HOHOHHHTenLHaﬂ B SEC IOpaiir

man. — M. : U3narensctBo FOpaiit, 2019 — 490
C.

Ta6muia 9.1.2 — Ilepedenn coBpeMeHHBIX npodeccuoHanbHbIX 6a3 nanHbIX (CIIB/])
No HaumenoBanue CIIB/]

1 | Dnekrponnas 6ubanorexa Grebennikon.ru — www.grebennikon.ru

2 | Hayunas snextponnas 6ubnuorexka eLIBRARRY —wwwe.elibrary.ru

3 | Hayunas snexkrponnas oudanoreka KubdepJlenuka — www.cyberleninka.ru

4 | basa manusix [TOJITIPE/] CnpaBounuku — WwWw.polpred.com
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https://www.urait.ru/bcode/431094
http://znanium.com/go.php?id=970143
http://znanium.com/go.php?id=970143
http://znanium.com/go.php?id=556760
https://www.biblio-online.ru/bcode/432178

5 | baza nanneix OECD Books, Papers & Statistics na muatpopme OECD iLibrary —
www.oecd-ilibrary.org

Tabmuma 9.1.3 — Ilepeuens nandopmanronHsix cnpaBounbix cuctem (MCC)

Ne Haunmenosanue UCC

1 | CopaBounas npaBoBasi cuctema Koncynprantlntoc (MHCTaIIMPOBaHHBIN pecypc
CIIoIDY wmu www.consultant.ru)

2 | CrpaBounas npaBoBas cuctema «[CTAPAHT» (uacTammupoBanusli pecypce CITIOIDY mnwm
Www.garant.ru)

3 | MadopmanmonHo-cpaBouHas cuctema «Kojaexey (MHCTAIITMPOBAHHBINA pecype
CII6I' DY wmm www.kodeks.ru)

DnektponHas oubnuoreunas cucrema BOOK.ru - www.book.ru

PnektponHas 6Gubnanoreunas cucrema DC FOPAMT — www.urait.ru
OnexkTponHo-6ubnoTeunas cuctema SHAHUYM (ZNANIUM) — www.znanium.com

~N| oo~

DnektponHas 6ubianorexka CII6I' Y- opac.unecon.ru

9.2. MarepHaJIbHO-TEXHHYECKOE o0ecneueHne y4eOHOTro nmpoiecca

Jlns peanuzanuy JaHHOW NUCIUIUIMHBI UMEIOTCS CTIeI[UaIbHbIE TTOMEIICHUS
JUIS. TIPOBENICHUS 3aHATHN JICKIIMOHHOTO THWMA, 3aHSITUHA CEMHUHAPCKOIO THIIA,
KYpPCOBOT'O IPOCKTUPOBAHMS (BBIMOJHEHHUS KYpPCOBBIX paboT), TPyHIOBBIX U
WHJIMBUYAJIbHBIX KOHCYJbTAIlUM, TEKYILIEr0 KOHTPOJSI W MPOMEXKYTOUHOU
aTTECTAIlUM, a TAKXKE TTOMEIICHUS JIJI1 CAMOCTOSTEIILHONW PaOOTHI.

Tabmuma 9.2.1 — IlepedyeHb JUIICH3MOHHOTO M CBOOOJHO PAaCHpPOCTPAHIEMOIO
IPOrPaMMHOTO 00ECTIIeYeHMsI, B TOM YHCJe oTedecTBeHHOTo mpon3BoacTBa (I110)

No Haunmenoanue I10

1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26y» utonst 2020 1.)
Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utonst 2020 r.)

7-Zip (freeware)

Wolfram Mathematica 12 ( Cyomunensuonnsiit jorosop Ne 328/20 ot 20.08.2020r.)
Python 3.7.4 (freeware)

[S2RIE - B SO RN V)

Tabnmuua 9.2.2 — IlepedyeHb y4ueOHBIX ayAUTOPUM ISl TPOBEACHUS YUEOHBIX
3aHSITHI, OCHAIIICHHBIX 000PYIOBAHUEM U TEXHUUECKHUMU CPEJICTBAMH O0yUEHHUSI

HaumeHoBaHue y4eOHBIX ayIMTOPHIi, IepeYeHb Anpec (MecTONOI0KEHHE)
000pya0BaHMS M TEXHHYECKHX CPEICTB 00y4eHust Y4eOHBIX ayAUTOpHI

Ayn. 2015 JIaGopatopus "JlabopaTopHblil KoMIUIeKc". 191023, r. Cankt-IlerepOypr,
CriennanusupoBaHHas Mebeb 1 000pyJ0BaHUE: yin. Kanan I'puboenona, 30/32,
YuebHasa mebesb Ha 66 MocaouHbIX MECT, pabouee aurep «A», «b», «P»

MECTO MpenoAaBarTes, 10cKa MeIoBasi OJHOCEKIIMOHHAs
- 3 1WT., JIMHHBIA cTOM - 2 WIT., Kadeapa - 1 mwr., cTyn
u3o0 - 12 mr., xamo3u - 3 mr., Komnstorep Intel 15-
7400/16Gb/1Tb/ Buneokapra NVIDIA GeForce GT
710/Monutop DELL S2218H - 20 mt., becripoBogHas
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http://opac.unecon.ru/

touka noctyna/UNI FI AP PRO/Ubiquiti - 1 miT.,
WurepaktuBHblii npoektop Epson-EB-455Wi - 1 mr.,
DkpaH ¢ anektponpuBogoM ScreenMedia Champion
244x183cm SCM-4304 - 1 ., KommyTarop ProCurve
Switch 2626 - 1 wr., Kponmireiin motoiaouynsiii PRB-7
Screen Media - 1 wt., Mynbtumeauiiabiii mpoekrop NEC
ME402X - 1 mrt., [lIxad TerekoMMyHHUKalMOHHBIN
HacteHHslit LIMO HIPH-5-6.650 - 1 mr. HaGopst
J€MOHCTPAIIMOHHOTO 000PYI0BaHUS U yueOHO-
HAIJISHBIX TIOCOOUI: MyJTbTUMEINITHBIC IPUIIOKECHHUS K
JEKIIMOHHBIM KypCaM U MPaKTUYECKUM 3aHATHSM,
MHTEPAKTHBHbIC y4eOHO-HATIISIHBIC TI0COONSI.

Ayn. 0001 KomnerorepHslit K1acce (11 IPOBEIEHUS 191023, r. Caukt-IlerepOypr,
IIPaKTUYECKUX 3aHATUHI, KypCOBOI'O TPOEKTUPOBAHUS yi. Kanan I'puboenona, 30/32,
(BBIIIOJIHEHUS KyPCOBBIX Pa0OT) C IPUMEHEHUEM utep «A», «b», «P»

BBIUHCIUTENLHON TeXHUKH ). Criennain3upoBaHHas
Mebenb u o0opynoBanue: YuebOHas meOenb Ha 25
MO0CAIOYHBIX MECT, pabouee MeCTo MpernoaBaTeis, CTO
1 mT., nocka menoBas 1 mr. (2-X CEKIIMOHHAsA), JOCKa
MapKepHas Ha KoJiecukax 11iT., Bemanka CToika 3mrT.,
xaiosu 2mt. Kommerotep Intel 15-7400/8Ghb/1Th/
MouuTop. DELL S2218H - 24 mt. Habopsr
JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U y4eOHO-
HATJISTHBIX TOCOOUH: MyITbTUMEANIHBIC TPUITOKEHHS K
JIEKIIMOHHBIM KypcaM U MPAKTUYECKUM 3aHATHUSM,
MHTEPAKTUBHbBIE YUEOHO-HATIISIAHBIE TTOCOOUSI.

Ayn. 2025 KomneroTepHslit Ki1acce (171 MPOBEAEHUS 191023, r. Caukt-IlerepOypr,
MPaKTUYECKHUX 3aHATUHI, KypCOBOI'O MPOEKTUPOBAHUS yi. Kanan I'puboenona, 30/32,
(BBITIOJIHEHUS KyPCOBBIX PadOT) C IPUMEHEHUEM autep «A», «by, «P»

BBIUMCIUTENHHON TeXHUKH ). Criennaan3upoBaHHas
Mebenb u o0opynoBaHue: YueOHast MeOenb Ha
19mocagounbix MecT (1 9KOMIBIOTEPHBIX CTOJIOB, 19
YEpHBIX Kpeceln), pabouee MecTo MperoiaBaTess
(xoMIbIOTEepHBIH cTou 1mT., Kpecio 1mT.), Jocka
MapKepHas Ha Kosiecukax | mrT., cToia 3mT., Kpeciio
4yepHoe 2mT., cTya 3o Smrt.Kommeiorep Intel 15
7400/1Tb/8Gb/Philips 243Vv5Q 23" - 20 wt. Habopst
JIEMOHCTPAIIMOHHOT'0 000PY0BaHUS U yueOHO-
HATJISHBIX TOCOOUH: MyJTbTUMEANIHBIE PUIIOKEHUS K
JIEKIIMOHHBIM KypCaM U MPAKTHUECKUM 3aHITHSM,
WHTEPAKTHBHBIC YIeOHO-HATIISTHBIE TIOCOOMS.

10. OCOBEHHOCTHU OCBOEHMUS JUCLHUIIJIMHBI J1J151
HMHBAJINI0B " JINL] C OT'PAHUYEHHBIMHA
BO3MOXKHOCTAMMU 310POBbA

O6yquHe 06yan01ucha C OI'PaHUYCHHBIMH BO3MOKHOCTAMU 300POBbA IIPU
HGO6XO,III/IMOCTI/I OCYHICCTBIIACTCA Ha  OCHOBC aﬂaHTHpOBaHHOﬁ pa60qeﬁ
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IporpaMmMbl  C  HUCIOJIb30BAHUEM  CICIHAIBHBIX ~ METOJOB  OOydYeHUs U
TUAAKTUYECKUX  MaTepHalioB, COCTaBICHHBIX C YYETOM  OCOOCHHOCTEH
NICUXO(PU3NIECKOTO PA3BUTHSA, WHAUBUAYATHHBIX BO3MOXHOCTEH M COCTOSIHHS
3I0POBbs TAKUX 00ydaromuxcs (00yJaronierocs).

B memsx ocBoeHus y4eOHOW MpPOTpaMMbl TUCIUTUIMHBI WHBATUIAMH U
JUIIAMHA  C  OTPAaHMYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbSI Y HUBEPCHTET
o0ecreynBaer:

— JUTSI MHBAJIUIOB M JIUII ¢ OTPAHWYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbBS
10 3PCHHIO: Pa3MEIICHUE B JOCTYITHBIX I 00YYAIONTUXCS, SIBIISIOITUXCS CIICTTBIMHU
WIK CIIa0OBUMIIMMHU, MeCTaXx M B aJalTHUPOBaHHOW (opme CIpaBOYHOMN
uHOpMAIIMM O pACIHCAHUM YYEOHBIX 3aHSATUN; NPHUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIIETO 00YyYaIOIEMyCsl HEOOXOIUMYIO IIOMOIIIb; BHIITYCK aJIbTEPHATUBHBIX
dbopMaToOB METOAMYECKUX MAaTepUAJIOB (KPYIHBIN mpUdT Win ayauodaiibl);

— JUTSI THBAJIUIOB M JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbBSI
0 CIIYXY: Ha/IJIeKAIIMMH 3BYKOBBIMH CPEJICTBAMH BOCTIPOM3BEICHIE MHPOPMAITNH;

— JUTSI ”HBJTHJIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3I0POBBS,
UMEIOIUX  HApYIIEHUsS  OMOPHO-IABUTATEIILHOTO  aliapara:  BO3MOXKHOCTh
OecTpenaTCTBEHHOTO JOCTYIa 00yJaronuXcsl B y4eOHbIE TIOMEIICHUS, TyaJleTHBIC
KOMHATBI M JpPyTrHe IMOMENIeHUs KadeIphl, a Takke NMPeObIBAaHWE B YKa3aHHBIX
TTOMECIIICHHSIX.

OOyuarornuecs u3 yucia naBanuaoB u i ¢ OB3 obecrnieueHbl meyaTHBIMU
u  (AIM) OSIeKTPOHHBIMH  00pa3oBaTelbHBIMM  pecypcamMu B (opmMmax,
aJIaNTUPOBAHHBIX K OTPAHUYCHUSIM HX 3JI0POBbSI.

OO0pa3zoBaHue 00y4YarOIMUXCS C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI
MOXXET OBITh OPraHU30BaHO KaK COBMECTHO C JPYTMMHU OOYYarolMMHUCA, TaK U B
OTJICTHHBIX TPYNTIaX WX B OTAEIBHBIX OPTaHU3aIUsX.

11.®OH/{ OUEHOYHBIX CPEJCTB JIJIsl IPOBEJEHUS TEKYLIEM
U MPOMEXXYTOYHOM ATTECTALIAU OBYYAIOIIMXCS MO
JTUCLUTIIJINHE

@OHI OLEHOYHBIX CPEACTB Uil NPOBEICHUS AaTTECTAllUM  YPOBHS
chOpMHUPOBAHHOCTH KOMIMETCHITUN O0YydYarOIMUXCs M0 JUCIUIUINHE odopmisieTcs
OTJICTTPHBIM JIOKYMEHTOM U SIBIIACTCS TPUIOKECHHEM K pabodeil mporpamme
JVCLUIIINHBL.
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