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AHHOTaNINA

HNucuummHa «BBenmenne B MamuHHOE OOydYeHHE» BXOIUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
CIIELUAIILHOCTH 09.04.01 «Mupopmaruka u BBIYMCIIUTEIIbHAS TEXHUKD)
HampaBlieHHOCTH/crienuanu3aun  «Bcrpoennble  cucreMbl  00paboOTKM  HMHQOpMALMM U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

[IK-2 «CrnocoOeH OCyIIeCTBISATh HWHTETPAIMIO W BHEAPEHHE pa3paboTaHHOTO
IPOrPaMMHOT0 O0eCTIeueHus], BBIYUCIUTEIbHBIX CUCTEM, KOMMYHUKALIMOHHOTO 000pYAOBaHUS»

[IK-5 «['0TOBHOCTHP WUCHONB30BaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOIO
MHTEJJIEKTa B TOCIEeAYIONIeH MpodeccnoHalbHOM e TEIbHOCTI

Conepxkanue MUCUMIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C TEXHOJOTUSIMHU
HCKYCCTBEHHOI'O MHTEJIJIEKTAa, HICKYCCTBEHHBIX HEHPOHHBIX ceTel, nX 00y4eHUs: U MPUMEHEHUS.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOTro Mporiecca: JICKIIUH, JJabopaTopHbIe PaOOTHI.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme sk3amena (3 cemectp).

OO6miast TpyAOEMKOCTh OCBOCHHS JAMCIHUIUIMHBI COCTABJISET 6 3a4eTHBIX eAuHuIl, 216
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeueHb maaHUPYyEMBIX PE3YJIbTATOB OOYUYEHUS MO AUCLUIINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

B pesyipTaTe HM3ydeHHs JAHHOTO Kypca CTYACHTBI IPUOOPETAIOT KOMICTCHIWHM M 3HAHMS,
CBSI3aHHBIC C TEXHOJOTHMSAMH HCKYyCCTBEHHOTO HHTEIUICKTA, HMCKYCCTBEHHBIX HEHPOHHBIX CETeH, HX
00ydeHHsI U IPUMEHECHHSI.

1.2. JlucuumnuHa  BXOOUT B COCTaB  4acTH, (opMupyemMol  y4acTHUKaMHU
00pa3oBaTeNbHBIX OTHOILIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICIIEr0 00pa3oBaHus (Jajee —
OI1 BO).

1.3. TlepeueHb IIIAHUPYEMBIX PE3YIbTATOB OOYUYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3yiabTaramMu ocBoeHus OI1 BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroUuiics AOJDKEH 0o0janaTh CIEeLyHOLIUMU
KOMIIETEHIMSIMH HIIM UX YacTsAMHU. KOMIeTeHIIMN U UHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B

Tabymne 1.

Tabnuna 1 — [lepeueHp KOMIETEHINH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kox u HaumenoBanue | Koj v HauMeHOBaHME MHIMKATOpa JOCTHXKEHUS
KOMIETEHIIUU KOMIIETEHIUH KOMIIETEHIIMH
[TK-2 Cnocoben
[1K-2.3.1 3HaTh OCHOBBI apXUTEKTYPHI,
OCYIIECTBIISTh s
A — YCTPOMCTBO M MPUHLHUIIBI ()YHKIIMOHUPOBAHUS
— I:G)HI/IG BBIUUCIIUTENILHBIX HH()OPMAIIMOHHBIX CUCTEM H
P KOMMYHHUKAI[HIOHHOT'O 000PYA0BaHUs
pa3paboTaHHOTO
[IpodeccronanbHbIe DOrDAMMEOLO [IK-2.Y.1 ymeTs nNpoBOAUTH UHTETPALHIO U
KOMIIETCHIINH ogecﬁeqem/m BHE/IPEHHE BBIUUCIUTENbHBIX HH(OPMAIIMOHHBIX
’ CUCTEM U KOMMYHHMKAI[MOHHOTO 000pY10BaHUS
BBIYHUCIIUTENIbHBIX
cCTeM T1K-2.B.1 BiageTh HaBBIKAMHU OLICHKH KadyecTBa
’ pa3pabaTbIBaeMbIX IPOTPAMMHBIX H/HJITH
KOMMYHHMKAIIHOHHOTO
annapaTHbIX CPEICTB
000pyTIOBaHUS
[1K-5.3.1 3HaTh TeopeTnyecKre OCHOBBI aHAJIN3a
JAHHBIX 1 MAIIMHHOTO 00y4YeHHUSI
[1K-5.3.2 3HaTh NpUHIMIBI O0yUEHUS 1
IIPUMEHEHHUs HEUPOHHBIX CETEN
[1K-5.3.3 3HaTh TeopeTnyecKre OCHOBBI U
JITOPUTMBI 00yUEHHSI ¢ IOJKPETITICHUEM
[1K-5.3.4 3naTh cnenuduky paboThl AJITOPUTMOB
MAaIIMHHOTO O0yYEeHHUS
[IK-5.Y.1 ymMeTh NpUMEHSTh METOIbI MAIIMHHOTO
IIK-5 I'oTroBHOCTB Y P A
00y4yeHHMs, TOJATrOTaBIUBATh JaHHbIE U
HCII0JIb30BaTh 3HaHUE
MHTEPIPETUPOBATH PE3YIbTAThI
OCHOBHBIX METOJIOB
[1K-5.Y.2 ymeTh HacTpauBaTh HEOOXOAUMOE
[IpodeccuonanbHbie | HCKYCCTBEHHOTO .
OKpYyeHHeE JUIsl pabOThl C HEHPOHHBIMU CETSIMU
KOMIIETEHIINH UHTEJJIEKTa B
o [1K-5.VY.3 ymeTb BbIOMpATh U peain30BbIBATh
nocieayomen
. QITOPUTMBI 00YUYEHHUS C TOJIKPEIIIICHUEM C
npodeccnoHanbHOM
y4eToM cretupuKy 3a1a49u
JeSITeIbHOCTH
[1K-5.Y .4 ymeTs npuMEHATh U 1000y4aTh
npenoO0yyeHHbIe HeHPOHHbIE CETH U3 JOCTYITHBIX
6ubIMoTeK
TIK-5.B.1 BnameTs HaBBLIKOM OLIEHKH
MIPUMEHUMOCTH aJITOPUTMOB, BO3MOKHBIX
PHUCKOB U TMOCJIEACTBUN OIMOOK, TOUCKA
ONTHUMAJIBHBIX pEHIeHU 11 pabounx 3aaa4
TIK-5.B.2 BnaneTs HaBLIKOM HCIIOJIBL30BAHUS
CYLIECTBYIOIIUX MPOTPaMMHBIX OUOIHOTEK U




MoOJIeJIel, CO3JaHus IPOTPAMMHBIX peann3aluii Paznen 5. O0yuyeHne 6e3 yuuTens 3 3 25

rIIyOOKMX HEMPOHHBIX CETEH, M CETEN HAa OCHOBE Pasnen 6. Kpocc-Banupanus 3 3 25

QITOPUTMOB 00YYEHHUSI C MTOJIKPEIIICHHEM Hiroro B cemecTpe: 17 17 146

2. Mecro aucuuniaussl B cTpykType Ol Hroro 17 0 17 0 146

I[I/ICHI/IHJ'II/IHa MOXKCT 6&31/IpOBaTBCH Ha 3HAaHHUAX, paHEEC HpI/IO6peTeHHBIX O6y‘laIOH_[I/IMI/ICH

NP U3YUYCHHUH CIICTYIONINX AUCIUILINH:
— «CraTtuctuka.
— «[TapannenbHOE MPOrPaMMHUPOBAHUEY
3HaHUs, TOJYYCHHBIC NPH HM3YyUYCHWHM Marepuaia JaHHOW JMCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK ¥ MOTYT HCIIOIh30BATHCS MPU U3yUYCHUU IPYTUX TUCIUILINH:
— «Cetu DBM U TeneKOMMYHUKALIN,
— «Crenudukanys 1 BepuUKaus CUCTEM U CETei.

[lpakTHyeckas IOATOTOBKA 3aKIIOYAeTCSs B  HEMOCPEACTBEHHOM  BBHITOJHEHUH
Oo0y4aroIMMHUCS ~ OIpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei
npodecCHOHAIBHON AEATEILHOCTHIO.

4.2. CoaepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B TaOIUIIE 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TeM JEKIHOHHOTO UK

3. O6beM U TPY/I0eMKOCTD JIMCLIMILTHHbI Homep pazznena HasBaHue 1 cofepskaHue pas3aelioB ¥ TeM JIEKIHOHHBIX 3aHATHH

Jlannable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM

. 1 OCHOBHbIE TEPMUHBI U TPUHIIMIIBI.
paboThI IO AUCUUILIMHE (M paclpeieIeHue 3TOM TPYJO0EMKOCTH 10 CEMECTPaM) IIPEACTaBICHbI B

Tema 1.1 oOyuenue ¢ yuurenem, 6e3 yuuTels U 1oJy-

Tabiuue 2.
KOHTPOJIMpyeMoe 00ydeHune
Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCITUITIIUHBI Kpatkoe onucanue OCHOBHBIX IMOAXO0/I0B K 00Y4YEHHUIO
TpynoemMKoCTs 110 HEHWPOHHBIX CETEH.
Bun yuebnoit paboTbl Bcero ceMecTpam Tema 1.2 JIunelinas perpeccust
No3 Ornrcanne MaTeMaTUueCcKoro anmnapara JUHEHHON perpeccum.
1 2 3 Kpatkoe onucanue npumMeHeHHs TUHEITHON perpeccuu B
Oowan mpyooemKocmeo OUCUUNTUHDL, 6/ 216 6/ 216 MalIMHHOM O0yYeHUH.
3E/ (uac) Tewma 1.3 I'paarieHTHBII ciIycK
U3 Hux uacoe npaKmuyecKoi no020moeKu 17 17 Omnucanue MaTeMaTHYECKOTO armapara rpaJieHTHOTO CITyCKa.
AyoumopHhuie 3auamus, BCEro yac. 34 34 Kpatkoe onucanue npuMeHeHHe rpaJUeHTHOIO CIIyCKa B
B TOM YHCIIE: MaIIMHHOM O0yYCHHH.
nexupn (JI), (4ac) 17 17 2 Beenenue B MallMHHOE 00yUYeHUE
npakThueckue/ceMuHapckue 3ansatus  (I13), Tema 2.1 Macirrabuposanne (pyHKIuit
(4ac) Omnucanue MeTo1a ONTUMHU3ALMU Habopa He3aBUCUMBIX
naboparopusle padotst (JIP), (1ac) 17 17 MEPEMEHHBIX WK QPyHKINN JaHHbIX. O030p METOI0B
KypcoBoii mpoekT (pabota) (KII, KP), (dac) MHMHUMAKCHOW HOpMaJM3aluu, CpEIHEW HOPMAIU3ALIHH,
DK3aMeH, (4ac) 36 36 CTaHJapTU3AIlMU U TIOJITOHA TT0J] pa3Mep OJoKa.
Camocmosamenvnasn paﬁoma, BCECro (qac) 146 146 Tema 2.2 HepeOCHameHHe U peryispusanus
Buo npomesxcymounoiu ammecmayuu: 3a4erT, k3 I3 Omnucanue npobseMsl nepeocHanieHus. Kpatkuit 0630p
. 3auer, sx3ameH (3ager, Audd. 3a4, Ok3.) ” N CIIOCOOO0B pETYIIpU3aLUU U 00X010B IPOOIIEM NIEPEOCHAICHUSI.

Tewma 2.3 Jloructudeckas perpeccus

Onucadue JOruCTHYSCKOM perpeccuu, 6I/IHapHLIX JUXOTOMHUM

4. ’KaHue TUCIUIUINHEI
Conep € AnucH 3aBUCHUMBIX IEPEMEHHBIX.

4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCIUIUIAHEI IO pa3jieiaM U BUAaM 3aHATHH.

Paznensl, TeMbl TUCHMITIIMHBI U UX TPYAOEMKOCTh MPUBE/IEHBI B Ta0nuLe 3. 3 HCKyCCTBEHHES HCHPOHHLIC COTH
Tema 3.1 BBeaeHnve B HEHPOHHBIE CETH
Tabmuua 3 — Pa3fessl, TeMbI AMCHUIUIMHEL, UX TPYIOEMKOCTh Omnucanue paboTbl HEHPOHOB, KpaTKast UCTOPHSI CO3/IaHUS
Pas/ieibl, TEMbI IUCIUILTHHEL Jexmmm | 113 (C3)| - JIP KIVKP | ~p (uac) MojIeNel HCKYCCTBEHHEIX HEHPOHOB, HEHPOHHBIE CETH.
’ (uac) (uac) (uac) (uac) 0 o .
MUCaHWE OCHOBHBIX BU/IOB HEHPOHHBIX CETEH.
Cemectp 3 Tema 3.2 [IpsiMoe pactipocTpaHeHHE
Paznen 1. OCHOBHBIE TEPMUHBI U ITPUHIIUAIIBI 4 21 Omnwucanue paboThI ceTeil co CKPBITHIMU YPOBHSAMU. Onucanue
Pasnen 2. BBenenue B MalinHHOE 00y4YeHHE 2 4 25 paboThl HEHPOHHBIX CETEH ¢ MPSIMBIM PaCIPOCTPAHEHUEM
Paszien 3. VICKyCCTBEHHBIE HEHPOHHBIE CETH 2 4 25 HOIKPCILICHH.
Tema 3.3 Cetu ¢ 00paTHBIM pacnpoCTpaHEHHE
Paznen 4. MeTo ONTOPHBIX BEKTOPOB 3 3 25

(Backpropagation)




Onwucanue paboTsl HEUPOHHBIX CETEH ¢ 0OpaTHBIM Cemectp 3
pacripocTpaneHueM nojkpervienus (Backpropagation). 1 | MckyccTBEHHBIE HEHPOHHBIE CETH 4 2
4 MeTo/1 OOPHBIX BEKTOPOB 2 | MeToz OIOpPHBIX BEKTOPOB 4 3
Tema 4.1 MHTepnpeTanus MeTOa OMIOPHBIX BEKTOPOB 3 | OGyuenue 6e3 yuurens 3 4
Onwucanue croco60B NepeBo/ia BEKTOPOB B IMPOCTPAHCTBA 4 | Kpocc-panupanus 3 5
OoJBIIEH pa3MEPHOCTH. 5 | KpuBble 00yueHus 3 6
Tema 4.2 O0yueHue MprU3HAKAMH Bcero 17
ABTOMaTHYeCKOEe OOHAPYKEHHUE MPEICTABICHUH, HEOOXOIUMBIX
JUTSL BBISIBIICHHSI IPU3HAKOB MM KJIacCU(UKAIIUHN NCXOIHBIX 4.5. BbINONHEHUE KYPCOBOTO MPOEKTa/ KYPCOBOM PabOTHI
JTAHHBIX. Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
Tema 4.3 MeTo/ OIOpHBIX BEKTOPOB € SApaMu
PaccMmoTpenue yiydnieHus MeTo/1a OIIOPHBIX BEKTOPOB C
MIOMOIIIBIO siiep. Spa, TIO3BOJISFOIIUE CTPOUTH HEIMHEHHBIC
paznenurenn. O030p pa3IMYHBIX SAEP. 4.6. CamocrosTenbHas paboTa 00yJaroIuXCst
5 O6yueHue 6e3 yuuTes Buapl caMmocTosTenbHON paboThI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0HIIE 7.

Tema 5.1 Knacrepuzanus: k-cpeaaux

Paccmotpenue MeronoB kiactepusanuu. Paccmorpenue Meronia
k-cpemHux Tabnuna 7 — Bugsl caMOCTOSITENIBHOM PaOOTHI M €€ TPYI0EMKOCTh

Tema 5.2 AHanus riaBHBIX KOMIIOHEHTOB. o Bcero, | Cemectp 3,
. Bun camocrositenbHON paboTh
00630p MeTona. Jlnaronanuzaiys KOBapUallMOHHON MaTPHUIIBI. qac qac
CunrynspHoe paznoxkenue MaTpuiibl. OctaTouHasi AUCTIEPCHSL. 1 2 3
6 Kpocc-Bauaams N3ydenne TeopeTHueckoro MaTepuaia 60 60
Tema 6.1 BapuanTsl Kpocc-Baaualiuu pucuutiast (TO)
VcuepnbIBaronias Kpocc-Baduallis, HeHCYEPIBIBAIOIIAS KPOCC- Kypcosoe npoekruposanue (KII, KP)
BAJIMIAIIMS, BJIOKEHHASI KPOCC-BaJIUIalMSl. Pacuerno-rpadugeckue 3ananus (PI'3)
Tema 6.2 TIpuMeHeHNE KPOCC-BATHIANNN B MAITHHHOM Bemonnenune pedepara (P)
o0ydeHuun [ToaroroBka K TeKylieMy KOHTPOJIO 60 60
0O0630p BapraHTOB NPUMEHEHHUS KPOCC-BAJIUAALNN B MAIIUHHOM ycneaemoctd (TKY)
06yueHHN Jomamnee 3anpanue (/13)
KonTponbuble padoThl 3a0uHUKOB (KP3)
[ToaroroBka K MpoOMeEKyTOYHOMU
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS aTTI[eCTaIII/II/I (I AI; Y 26 26
Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IPUBEAEHBI B Ta0IHIIE 5.
P Py P Beero: | 146 146
Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh
N3 Hux No 5. IlepedeHp yueOHO-METOIUIECKOTO 00eCTIeUeHUs
Ne | Tems! npaktuueckux | @opMbl MpaKTHUYECKUX | TpPyJOEMKOCTb, |IPAKTHUECKOH |pa3nena JUIsl CAMOCTOSITENTbHON paboThl 00yUaroImuXcs Mo AUCHUIUIMHE (MOJTYJIIO)
n/m 3aHATHH 3aHATHH (qac) IIOATOTOBKH, | TACIUII VY4eOHO-MeTOIMYECKHE MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 0OYyYaroIIMXCsl yKa3aHbl B
(uac) JIAHbL I.II. pa3aenos 6-11.

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

| | 6. IlepeueHp MeYaTHBIX U IEKTPOHHBIX YUEOHBIX M3JaHUN

Bceero [TepeueHp eUaTHBIX U 3JEKTPOHHBIX YUEOHBIX W3/IaHUM NpUBEJIeH B TalOuIe 8.

Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

4.4. JlaGopaTopHbI€ 3aHATHS KommuectBo
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYAOEMKOCTb NPUBECHBI B TabuIle 6. JK3EMIUIPOB B
udp/ Oubmorexe
URL a bubnuorpaduyeckas ccpiika (kpow
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb Abec Kpome
N3 Hux Ne AJIEKTPOHHBIX
Ne TpyaoeMKOCTb, | IPaKTHUYECKOH | pa3ziena - " - HIC POB)
i HaumenoBanne n1abopatopHbIx paboT (ac) [TO/TOTOBKH, | Aucrwm https://ipython.org/notebook.html [Python “Notebook
(4ac) ’ TTMHBI https://www.sciencedirect.com/browse/journals- | ScienceDirect “Machine




and-books/m?subject=artificial-intelligence ‘ Learning”

7. IlepedeHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(POPMALIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUILIMHBI
npuBezieH B Tabnuue 9.

10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00yJalomuMucs MPUMEHsAETCsl S-OajulbHas IIKaJla OLEHKU CHOPMUPOBAHHOCTH
KOMIIETEHIMH, KoTopas mpuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThCA
100-6annpHas  ImKaja  MOAYJBHO-PEWTHHIOBOM  CHCTEMbl  YHHBEpPCUTETA,  IIpaBHIIa
UCIOJIb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabnuma 14 —Kputepuu olieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1reHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-OautbHA IIKaja P P (bopvmp

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmenoBanue

www.sciencedirect.com | basa 3aanunii ScienceDirect

8. IlepeueHsr nHMOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOTO OOECIEUYEHHSI, HWCIOJIB3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOTO oOecrieueH s mpencTasieH B Tadauie 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

OO0yuaromuiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIA MaTepHa;

— YBEPEHHO, JJOTUYHO, MTOCJICI0BATEILHO M TPAMOTHO €TI0 U3J1araeT;

— OMUpasiCh HAa 3HAHMS OCHOBHOM W JIOMIOJIHUTEIBLHOW JIMTEpaTyphl,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAyYHbIC MOJIOXKEHHUS C MPaKTUUECKOU
«3a4YTEHO» JIeATeTLHOCTBIO HAITPABJICHUS,

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— CBOOO/THO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX TIOHITHUM.

— npaBmIbHO BRIIOJHUI 0T 90% 1m0 100% TecTOBBIX 3aMaHui .

Ne i/m HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

OO6yuaromuiics:

— TBEPJIO YCBOWJI MPOTPAMMHBINA MaTepuai, rPaMOTHO U 1O CYIIECTBY
U3JIaraeT ero, ONUpPasich Ha 3HAHUS OCHOBHOM JTUTEPATYPHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOH JESATEIBLHOCTHIO
«3aUTEHOY HaIPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX TOHITHH.

— IPABHIILHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3aJaHUH .

Ne i/ HanmeHnoBaHue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepUaTbHO-TEXHUUYECKOH 0a3bl, HEOOXOAMMOW /sl  OCYIIECTBIICHHUS
00pa3zoBaTenbHOTO MpoIiecca Mo JUCHUIIIHHE, TIPe/ICTaBlieH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepHUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)

— o0yuyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
0 CYIIECTBY M3JaraeT €ro, ONMMpasch HA 3HAHUSA TOJIBKO OCHOBHOU

JUTEPaTyphl;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKN U HETOYHOCTH;
«yJOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/JHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUUN
«3aYTEHO» HaIpaBJICHUS;

— cl1abo apryMeHTHPYeT HayuHbIe MMOJI0KEHHUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIEHUI;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX MOHSATHH.
— NIPABHJILHO BBIMOIHUIN OT 51% 710 69% TeCTOBBIX 3aJaHUil .

JIekuMoHHAs ay JUTOPUs

MynbTUMeEaUITHAS JTEKIUOHHAS 8y IUTOPUS

3 YuranbHbI 321 ONOINOTEKA

— o0yyaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpH
«HEYJIOBJIETBOPUTEIIBHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HalpaBIeHHH;
«HE 3aUTEHO» — MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHU;
— HEe MOXKET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHMS;
— He popMyJIUpyeT BHIBOAOB U 0000IIECHUIA.
— IPABHIILHO BBIMOMHHI MeHee 51% TecTOBBIX 3aaHui .

10. OueHouHble cpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEICTBIAJNS MPOBEACHUS MPOMEKYTOUHOM aTTECTalluu
00ydJaronuxcs mo IUCIUILIMHE TTPUBEeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHUSI IPOMEKYTOYHON aTTeCcTalluu

10.3. TunoBsle KOHTPOJIbHBIE 3a/I1aHUS WJIM NHBIE MAaTEPHUAIIBI.
Bomnpocs! (3agaun) 1t 9K3aMeHa npeicTaBieHsl B Tadnuue 15.

Tabnuma 15 — Bompocs! (3agaun) 11 9K3aMeHa

Bug HpOMC)KyTO‘-IHOﬁ arTeCTalnuun HCpC‘-ICHB OICHOYHBIX CPCACTB

Dk3ameH CrrcoK BOIPOCOB K 9K3aMEHY;

Ne i/ [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa Kon
WHIAKATOpa
1 OCHOBHBIC TEPMHHBI ¥ PUHIIUIIBI [1K-2.3.1
2 BBeneHue B MammmHHOE 00yUYeHHE IIK-2.V.1
3 HckyccTBEeHHBIE HEHPOHHBIE CETH




4 MeTo1 OTTIOPHBIX BEKTOPOB [IK-2.B.1

5 OO6yuenue 6e3 yunuTens [IK-5.3.1

6 Kpocc-Banmmarus T1IK-5.3.2

7 KpuBsle 00yueHus [IK-5.3.3

8 Ananu3 ommboK [IK-5.3.4

9 JIuneliHas perpeccust MK-5.V.1

10 OObydeHne ¢ yunurTenem MK-5.V.2

11 ['pameHTHBIN CITyCK K-5.V 3

12 Cetu ¢ oOpatHbIM pacnpocTpanenne (Backpropagation) [IK-5.Y 4

13 OOy4eHue npu3HaKaMH K- S.B '1

14 AHaH3 I1aBHBIX KOMIIOHEHTOB g

15 I[lepeocHaNIEHNE U PEryISpU3anus IIK-5.B.2
P 11 peryJisipusan

16 Jloructrueckas perpeccus

17 MeTo OIIOpHBIX BEKTOPOB

18 MeTo OIIOpHBIX BEKTOPOB C SApaMH

19 VcuepnpIBaroniasi KpoCC-BaIHIaIHS

20 BioxxeHHast Kpocc-BalldIalust

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
P p ( A )H A (1)(1) HHAWKaTOopa

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepedyenp TeM AJIsi BBITOJTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PadOThI TPEICTaBICHBI
B TaOnuie 17.
Tabmuua 17 — IlepeueHb TeM /sl BRIIOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

No 11/t [IpumepHBIii nepeueHb TeM /ISl BBITOJHEHUS! KyPCOBOT'O ITPOEKTa/ KypCOBOH
B paboThl

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

Bonpocsl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS
npeJcTaBieHbl B Ta0nuie 18.

Tabauna 18 — IlpuMepHbIii nepeyeHb BONPOCOB JJisl TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

He npenycmorpeHno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YaroIIMXCs 3a04HOH (OPMBI
o0yueHusl, IpecTaBieHbl B Tabaume 19.

Ta6muia 19 — [lepeyeHb KOHTPOIBHBIX padbOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeHno

10.4. Meronnueckre  Marepuainbl,  ONPENEISIOIME  NPOLUEAYpPbl  OLEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTanbl (HOpPMUPOBAHHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIL, peraMeHTHpYOIKUX MOPSAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuXcs
I'VAIL

11. Mertoauueckue YKa3aHus OJid 06yqarom1/1xc;1 110 OCBOCHHIO AU CHUIITHMHBI

11.1. Meronuueckue yKa3zaHusi s OOydYaIOHIMXCS IO OCBOEHHUIO JICKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYCHHE JICKIUOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe U sICHOE WU3JIOkKEeHHE ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JeKIUH B
paMKax IUCIHMILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHU
(GyHIaMEHTaJIbHBIX NpOOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro IIO3HAHMs, HOBEHIIMX
JOCTIDKEHUH Hay4HOH MbIciu. B yueOHOM mporiecce JeKIUs BBIMOIHSAET METOHO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYI0 QyHKIUH. JIeKus packpblBaeT NOHATHIHBIN anmapaTt
KOHKPETHOW o0ylacTu 3HaHUs, €€ HpoOseMbl, JaeT LENbHOE INPEJCTaBICHUE O IUCLUILIMHE,
ITOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLHUITIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JIGKIIMOHHOTO MaTepHaa;

— TOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPENEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJy4€HHE OIbITa TBOPUECKO pabOThl COBMECTHO C IIPENOaBaTEIIEM;

— pa3BuTHE TNPOPECCHOHATBHO-NICNOBBIX  KadecTB, JIIOOBM K TpPEAMETY W
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBILLUICHHUS.

— IOsIBJIIEHUE HEOOXOAMMOro HHTEepeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEIbHON pabOThI;

— TOJY4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHHKHM U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKaMIINE TOJbL;

— Hay4YUTbhCS METOJMYECKH 00padaTbiBaTh MaTepuasl (BBIACHSATH TJIABHBIC MBICTH H
IIOJIOKEHHS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
(bopMyIHpOBKax);

— MOJlyYeHHE TOYHOT'O TOHMMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIeKUMOHHBI ~MaTepual MOXET CONPOBOXKAATHCA JIEMOHCTpAalUUed CllaliloB U
WCIOJIb30BAHUEM pa3/laTOYHOrO MaTepuaja IpU MPOBEIECHUU KOPOTKUX JUCKyccUil 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK [0 JUCLUIUINHE.

CrpykTypa npeiocTaBiaeHus JIEKIUOHHOIO MaTepuaia:

— TPe3eHTallH B AIEKTPOHHOU opme;

MHAMBHUyaJIbHbIE KOHCYJIbTALINN.

11.2. MeTtonuueckue yka3zaHus JIsl O0y4aroIIUXCsl 0 YYaCTHIO B CEMUHApax
Y4eOHBIM MJIaHOM HEe TIPEyCMOTPEHO.

11.3. Meronuueckue yka3zaHUs A OOy4yaroIIMXCs MO IMPOXOXKIAEHUIO MPAKTUYECKUX
3aHATHI

[TpakTudeckoe 3aHsATHE SBJISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHM3aLUU Y4eOHOTO
IpoLecca, 3aKJI0Yarouiascs B BHITOJHEHUN 00y4aloIMMUCS 1101 PyKOBOJICTBOM IPEIO1aBaTes
KOMIUIEKCAa Y4eOHBIX 3aJaHMi C LEJbI0 YCBOEHHUS HAayYHO-TEOPETHYECKHX OCHOB Y4eOHOM
JUCHUILIMHBL, TPUOOPETEHUS] YMEHUIN 1 HaBBIKOB, OIbITa TBOPUYECKOH 1€ATEIbHOCTH.

[{enpr0 MPaKTUYECKOTO 3aHATHS Ul 00YYaroIerocs sABJseTCs NPUBUTHE 00YUarOIIUMCS
YMEHHU U HaBBIKOB IPAKTUYECKOU IEATEIbHOCTH M0 U3y4aeMOM AUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS PAKTUUYECKUX 3aHATHI:

— 3aKkperuieHue, yriayOleHue, pacIIupeHue M JeTalu3alus 3HaHUA MpH pelieHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[O3HABATEIbHBIX CIHOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUIECHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJIAJICHHE HOBBIMM METOJIaMM M METOJUKAMH M3Y4YEeHHs KOHKPETHOW yueOHOM
JVCLATIIINHBI;

— BBIpabOTKAa CIOCOOHOCTHU JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUW JUIs
BBIIIOJIHCHUS 3aJJaHUN;



oOecrieueHne PalMOHAIBLHOTO COYETAHHS KOJUICKTMBHOW W HMHIMBUAYyaJIbHOH (opm
o0ydeHusl.

11.4. Meronnyeckue ykazaHus uis OOydYalOMIMXCSl O BBITOJHEHHIO J1a0OpaTOPHBIX
pabor

B xozme BbIOMHEHHS J1a0OpPAaTOPHBIX pabOT OOYyYaroOIIMICS [OJDKEH YIriayOuTh U
3aKpenuTh 3HaHMSA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHON XapaKTEPUCTHKONH 0O0yYarolIerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeimonHenue 51abopaTopHbIX pabOT OO0yYaroIUMCs SIBJISETCS HEOTHEMJIEMOM YacTbhiO
U3yYeHHUs] JUCHMIUIMHBI, OIpeNessseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpPEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyOIUX OCHOBHBIX 3aJjau 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIUvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMUYECKMX 3HAHWM, MOJIY4YEeHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opyaoBaHHEM U pubopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
3aganue Ha J1abopaTtopHbIe pabOThl BBHIOMPACTCS WHIWBUIYAIBHO IPENOJaBaTeIeM M
COTJIACOBBIBACTCS CO CTYJACHTAMH MHIUBHYaJTIbHO.

CrpykTypa u hopma oTuera 0 1abopaTopHOM paboTe

Otuer 00s3aTeNbHO JOJKEH COCTOSATh U3 CIIEIYIOMIMNX IIYHKTOB:
1) TuTynbHBII TUCT

2) Omnwucanue MOCTaBICHHON 3a1a4u

3) OmnmcaHue peanu3zalvu 3a1auu

4) Pesynbrarhl padboTa Mo NporpaMMHpPOBaHUIO

5) Pe3ynbraThl CUMYIALUN

6) BriBoaBI IO paboTe

TpebGoBanus k opopMIEHHIO OTYETA O Ja00PATOPHOU paboTe
Otuer nomkeH 6bITh opopmieH B cootBeTcTBUU ¢ 'OCT, o o6bemMy He npeBbimars 40
JINCTOB.

11.5. MeTtonuueckne ykazanust Jisi 00y4YaroIUXCs 1O BBHITTOJIHEHHIO KYPCOBOTO TTPOEKTa/
KypCOBOi1 pabOThI
VY4eOHBIM MJIAHOM HE MPETyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus JJIsi OOYYarOIIUXCsl O MTPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSTENHHOM pabOThI, 00yJarONTUiCs BHITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOGHHWU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHWI, 00ECIeunBaeT BBICOKHUI
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOy4YEeHHs, MOMOTaeT TMOJIYYUTh HABBIKU TOBBIIICHUS
npo¢eCcCHOHATIBHOTO YPOBHS.

MetoauueckumMy ~ MaTepuaiaMM,  HalpaBISIIOIIMMH  CaMOCTOSITENIbHYIO  paboTy
00ydaromuxcsi, ABISI0TCS y9eOHO-METOINISCKUE MATEPUAITBI 110 AUCIUILTUHE.

11.7. Meronuueckue yKa3aHus JJsi OOYYaIOMIMXCS M0 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIEBAEMOCTH IIPENyCMAaTpUBACT KOHTPOJIb KauyeCTBAa 3HAHUMU
o0yyaromuxcs, OCyLIECTBISIEMOIO B TEUEHUE CeMecTpa C LIEJIb0 OLEHMBAHUS XOJa OCBOEHUS
JUCLUILINHBL.

11.8. Meronuueckue ykazaHus Uis OOYYaroIIUXCs 1O MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTaIHH.

[IpomexxyTounass  arTectanust  OOydyarOIIMXCS  HpPEAycMaTpuBacT  OLECHUBAHHE
MPOMEXKYTOYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB 00ydeHHs MO auciuiuiHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHWW, MOJYYEHHBIX OOydYalomMMcs B IpOLEcCe
M3yYEHUS BCEW MUCLUUIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOSTEIILHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JUIS PEUICHUS NMPAaKTUYEeCKUX 3ahad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
MEpUOJT SK3aMECHAIMOHHOW CECCHMH M 3aBEpIIAeTCs] aTTeCTAIIMOHHON OIICHKOH «OTIMYHO,
«XOPOIIO», «YJAOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
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IToanuce BHECHIETO
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