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AHHOTaUs

JucnunnuHa «HelipoceTeBoe MOACIUPOBAHNE)» BXOIUT B 00Pa30BaTEIBHYIO MMPOTPAMMY
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenpansHocTd  01.03.02 «IIpuknagHas Marematnka W WH(OpPMaTHKa» HAMNPaBICHHOCTH
«[Ipuknagnas MatemMaTuka W WH(GOpPMATHKA B HAYKOEMKOM IPOM3BOJACTBE». JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucummiinHa  HE  ABISETCS  O0sI3aTENIbHOM  TpPH  OCBOGHUU  OOydaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HallpaBiieHa Ha YriyOieHHOe (HOPMHUPOBAHUE CIEIYIOIINX
KOMIIETECHIIUH:

[IK-6 «Cnocoben ydwacTBOBaTh B pPa3pabOTKE AJITOPUTMHYECKOIO M MPOTPaMMHOIO
o0ecrnieyeHus CpeICTB U CUCTEM aBTOMAaTU3aLMHU U YIIPABICHUS»

ConeprxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBA3AHHBIX C TEOPETUYECKUMH U
IIPaKTUYECKMMHU OCHOBAMM IIOCTPOEHUS MOJEJIEH HEMPOHHBIX CETEH, a TAK)KE C PELICHUEM 3a/1a4
poecCHOHANBHOM NeSTEIbHOCTH C UCIIOIb30BaHUEM HEMPOCETEBBIX TEXHOIOTHIA. .

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cCleAylomue (OpMbl OpraHU3alUU
yueOHOro mTpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CaMoCcmosmenvHas paboma
obyuarowe2ocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTecTalus B popme 3auera.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs IO TUCIUILINHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
OcBoeHHE COBPEMEHHBIX HEHPOCETEBBIX TEXHOJIOTHH, (DYHIaMEHTAIbHBIX OCHOB
MOCTPOCHUS W (PYHKIIMOHMpPOBaHWSA HEUPOHHBIX cerei. Jucnuminuaa «HeiipoceTeBbie

TEXHOJIOTUM» JOJDKHA obecreunBaTh (GopMmupoBaHHe (QyHAAMEHTa MOATOTOBKH OyIymIux
CHEIMANINCTOB B 00JacTH MH(MOPMAIMOHHBIX M CETEBBIX TEXHOJOTHH, a TaKXe, CO37aBaTh
HEOOXOaUMYI0 0a3y HJsl YCIEUIHOTO HM3YyYeHHUsS MOCIEAYIOUINX CIEeUUANTbHBIX JUCHUIUINH
yueOHoro miaHa. OHa JOJDKHA CIOCOOCTBOBATh Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEH
CTYIEHTOB, yMEHHIO (opMynupoBaTh M pemaTh 3ajJaud B 00JIaCTH H3ydaeMOU
CIELIMAIbHOCTH, YMEHHUIO TBOPUYECKM IPUMEHATH U CAMOCTOSITEIBbHO IOBBIIIATH CBOU
3HAHMUSL.

1.2. JlucuunnuHa sBisercs (aKyJIbTaTUBHOW JAMCHUUIUIMHON IO
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OYyUEHHS 10 AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0Oydarouuiics AODKEH 00janaTh CleIyHOLIUMU
KOMIETEHIMSIMU WM UX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

HaITpaBJICHUIO

Konu
Kareropus (rpymnmna) Kox n HauMeHOBaHUE UHIMKATOPA JOCTHIKEHHS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIINH
KOMIIETEHIIH
[1K-6.3.2 3HaTh OMOIUOTEKU U TPOTrPAMMHBIC
w1aTopMbl A1 PYHKIHMOHAIBHOTO U
JIOTUYECKOI0 IPOrpaMMUPOBAHUSI TPUIIOKEHUN
[TK-6 Cnocoben CHUCTEM HMCKYCCTBEHHOTO MHTEJJIEKTA
y4acTBOBATh B I1K-6.Y .2 ymeTs pa3pabaTbiBaTh IpOrpaMMHBIE
pa3paboTke HPUIIOKEHUSI CUCTEM UCKYCCTBEHHOTO
QITOPUTMHUYECKOTO U | MHTEJIEKTa; HACTPAauBaTh OCHOBHBIE
[Tpodeccuonanbuble
IIPOrPaMMHOT0 porpaMMHBbI€ TIaT(GHOPMBI 1 KOMIOHEHTHI
KOMIIETEHIINH
obecrnieueHus CUCTEM HCKYCCTBEHHOT'O MHTEJJIEKTa Ha
CPEJICTB ¥ CUCTEM 0Cc00EHHOCTH MPOOIEeMHON 001acTH
aBTOMATH3AINU U [1K-6.B.2 B1ageTh COBOKYIMHOCTHIO METOJIOB
yIpaBIEHUS HACTPOWKM OCHOBHBIX IPOTPAMMHBIX IJIATGOPM U
KOMIIOHEHTOB CUCTEM HCKYCCTBEHHOI'O
MHTEJUIEKTa Ha 0COOEHHOCTH NMPOOIeMHON
obnactu

Z[I/ICLII/IHJ'II/IHEI MOXKET 6a3I/IpOBaTBC}I Ha 3HAHUAX, paHCEC HpI/I06peTeHHLIX O6y‘{aIOHlHMI/ICH

2. Mecro nuctutuiiHbEL B cTpykType OI1

IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

—Wndopmaruxka;

— OCHOBBI IPOIPaMMHUPOBAHUS;
3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI

Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIUINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B

Tabnule 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIITMHbI

Bun yuebHoit paboTbl

TpynoeMKocTb 1o
ceMecTpaM

Bcero




Neb
2 3
Oowan mpyooemKocma OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (dac) 38 38
Buo npomesrcymounoin ammecmayuu: 3ayer,
mudd. 3ager, sk3amen (3auer, udd. 3au, | 3auer 3auer
DK3.*%*)

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUTITUHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasnernsl, TeMbI AUCIUTLTHHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 6
Pai;:[en L. OCHOBEILIQ KOHILICMILIUU UCKYCCTBEHHBIX 5 10
HCHUPOHHBIX CCTCU

Pasnen 2. Knaccudeckue HeipOHHbIEC CETH 4 4 9
Pasnen 3. HeiipoHHble ceTH TiIy0OKOro 00ydYeHust 4 4 10
Pasnen 4. KpeatrBHbie HEHPOHHBIE CETH 4 4 9
HUroro B cemectpe: 17 17 38
Hroro 17 17 0 0 38

[TpakTnueckas

IMOATOTOBKA  3aKJIIOYAaCTCA B  HCHOOCPCACTBCHHOM  BBIIIOJHCHHUU

OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep pasznena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

1 OcCHOBHBIEC KOHLENINH HCKYCCTBEHHBIX HEHPOHHBIX ceTeil
[lepcentpon u MHorocnoiHbsii nepcentpon MLP (Multi Layer
Perceptron) - ocHoBa HeWpoOHHBIX ceTei.  OOpaTHOE
pacnpocTpaHEHHME €  TPAAMEHTHBIM  clyckoM. DyHKIUH
aktuBauuu. Cwmemenne u  aucnepcus.llepeocHamenne u
IIOJIFOHKA B HEWPOHHBIX CETsX. | nnepnapameTpsl.

2 Kunaccnueckue HelipOHHBIE CeTH




Tunbl  K1accUPUKAMOHHBIX — anropuTMoB.CamooOyueHne u
oOyuenune ¢ yuuteneMm. Heliponnsie cetu RBF (Radial Basis
Function). Cetu Koxonena. Ceru DLVQ (Dynamic Learning
Vector Quantization). Cetu ART (Adaptive Resonans Theory).
Pexyppentneie cetu Onmana u [[xopmana. OrpaHudyeHHbIE
mamuHbl boneiimana RBM (Restricted Boltzman Machine)

HeiiponHble ceTH r;iy00Koro o0y4eHus
ABTORHKOI€pBI AE (Autoencoder). Haxkannusaromue
aBTosHKozepsl SAE (Stacked Autoencoder). Cseprounsie
HEHpPOHHBIE cetu CNN (Convolutional Neural
Network).Oneparuun ~ cBepTKM W myauHra.  KamncynbHble
HeliponHsble ceTh (CAPSNet). Mapuipytusanus 1o CorjaneHuro.

KpeaTuBHble HeliPOHHBIE CETH

I'enepatuBubie  CoctszatenpHbie  Cetm  GAN  (Generative
Adversarial Networks). Pexyppentusie nHeiliponnbie cetd RNN
(Recurrent Neural Network). HelipoHbl 10onTol KpaTKOCPOUYHOM
namatda  LSTM  (Long ShortTerm Memory). Heliponsl
ynpasisgeMoro pexyppentHoro moayiasi GRU (Gated Recurrent
Module). Kancyneueie  neiiponnsie  cetu  (CAPSNet).
MapipyTu3zanus no corjameHuto.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tembl npaktrueckux | @OpMbI IPaKTHYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOU |pa3jaeia
/11 3aHATHI 3aHATHI (gac) MOJATOTOBKH, | TACIIUIT
(dac) JIUHBI
Cemectp 6
1 HccnenoBanue [TpakTnueckas pabora 5 3) 1
CTaHJApPTHOU MOJENIH
MHOTOCJIOMHOTO
MepcenTpoHa
2 Uccnenosanue [IpakTuueckas padota 4 4 2
pErpecCuOHHON
MOJIEJIN
3 UccnenoBanue [IpakTuueckas padota 4 4 3
MHOTOCIIOMHBIX
HEHPOHHBIX CETEN
4 HccnenoBanue [TpakTuyeckas pabora 4 4 4
XapaKTEPUCTHUK
ABTO’HKOJJOPOB
Bcero 17 17

4.4. JlabopaTopHbIE 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBECHBI B TA0IHUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux Ne
PaKTHUYECKOH | pazzaena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJITAHOM HE TIPEIYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosTensHoil paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
16 16
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 14 14
ycneBaemoctu (TKYVY)
Homamnee 3amganne (/13)
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 8 8
attecranuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOANYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl O00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHp meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komuectso
9K3EMIUIIPOB B

Hlup/ bubnuorpaduyeckas ccpiika oubnmiorexe

URL anpec
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
https://e.lanbook.com/book/310190 | Xnusuenko, JI. B. Tlpaktuka | 9bC Jlanb
HEHpPOCeTeBOro MOJAEIUPOBaHUS /




J. B. o. A
[TarakoBuy. — 3-¢ u3Ad., CTep. —
Cankr-IlerepOypr : Jlanb, 2023.
200 c. Teker
3JIEKTPOHHBIN

XJIUBHEHKO,

https://e.lanbook.com/book/143768

CepreeB, A. II. Baenenue B
HEHpoceTeBOE MOJEIUPOBAHUE :
yueOHOe mocobue /  A. L
Ceprees, [I. A. TapacoB. — 2-¢
u3g.,  CTep. Mocksa
@®JIMHTA, 2020. — 128 c. —
Teker : 37eKTpOHHBIN

9BbC Jlaus

https://e.lanbook.com/book/310184

PocroBues, B. C. UckyccTBeHHbIE
Heriponnsle cetu / B. C.
PocroBues. — 3-e u3x., crep. —
Jlann, 2023.
TekcT

Cankr-IlerepOypr :
216 c.

3JIEKTPOHHBIN

9BbC Jlaus

https://e.lanbook.com/book/140610

Hypuxos, A. H. MoaenupoBanue
u  o0ydyeHHE  HCKYCCTBEHHBIX
HEUPOHHBIX CETeU yuebHoe
nocobue / A. H. IlypukoB. —
PocroB-na-/lony : PI'VIIC, 2019.
112 <.
3JIEKTPOHHBIN

Texkct

https://e.lanbook.com/book/298529

Pomanos, II. C. Cucremsl
HCKYCCTBEHHOT'O
MogenupoBanue HEUPOHHBIX
cerei B cucreme MATLAB.
JlaGopatopusblii npaktukym / II.
C. Pomanos, U. I1. PomanoBa. —
3-e W31,

CankrllerepOypr :
140 c.

3JIEKTPOHHBIN

HHTCIIJICKTA.

cTep.
Jlanb, 2023.
TekcT

9BbC Jlaub

https://e.lanbook.com/book/267857
C

CemepuKoB, A. B.
Knaccudukanus o0bEKTOB
OCHOBE HEHUPOHHOM CE€TH U

Ha

METOJaMH JepeBa peIIeHUs W
OmmKalmux cocener : ydeOHoe
nocobue / A. B. Cemepukon, M.
YITY,

Texkct

A. I'maspippH. — VYXTa :
2022. 68 c.
3JIEKTPOHHBIN

9BbC Jlann




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIHOHHO-TEIEKOMMYHUKAIIMOHHO# cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue

http://e.lanbook.com OBC «M3narenbetBo «JIaHb»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca Mo AUCLUIIINHE.
[lepedeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/m HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)

1 Ayautopus 00111ero Ha3HAYEHUS

KommberoTepHslit K1ace 11 MpoBeieHus 1a00paTOPHBIX 24-12
3aHATUU

10. Omnenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIlu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS IPOMEKYTOYHON aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHLIX CPCACTB

3auer Cnucok BOIpOCOB;
TecTts;

10.2. B kayecTBe KpUTEpUEB OLIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajutbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH




KOMIIETEHIINI, KoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS

100-0ayutpHass  mkaia

MOJYJIbHO-PEUTUHIOBOM  CHUCTEMbl ~ YHHUBEpPCHUTETa,  IpaBuUia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM 4aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUI

5-0ayupHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpPasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO IMPHUBSA3BIBAET YCBOCHHBIE HAYYHbBIC TTOJIOKEHUS C MPAKTUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJaronuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUS B MPaKTUUYECKOM MPUMEHEHHHM 3HAHUI
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 000OIIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOIJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3aUTEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOTOKECHHUS;
— He QOpMYIHUPYET BHIBOAOB U 0000IIIEHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa A
WHIMKATOpa
Y4eOHBIM MIIaHOM HE TPEyCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera
Kon
No mi/mm [Tepeuens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auerta
p p (3anaq) 1 A VHIUKATOPa
1 HelipokoMIIbIOTEpBI U HEMPOTEXHOJIOTUU: COBPEMEHHOE I1K-6.3.2




COCTOSAHHUC U ICPCIICKTUBLI PA3BUTHS.

2 HckyccrBennsle HeliponHble cetd (MHC). Vcropus pazsutus. | [1IK-6.Y.2

3 3aga4u, peraeMple C MOMOIIbI0O HEHPOHHBIX CETEH. I[1K-6.B.2

4 Opnocnoiinpie u  mHorocioinbie WHC. Jluneiinbie wu | [1K-6.3.2
HenuHerneie MHC.

5 Apxutextypsl MHC. I1K-6.Y.2

6 MHorocioiHbie MEePCENTPOHBI Kak yHuBepcaiibHbie | [1K-6.B.2
annpOKCHMAaTOPBI.

7 O6yuenne HMHC xak 3amaua ontumuzauuu. [loctanoska | [1K-6.3.2
3a7aui U hopMasIn3anusl KpUTEpHs.

8 OO0mrast XapaKTepUCTUKA FTeHETUYECKUX arOpuTMOB 00ydenus. | [1K-6.V.2
JlBe umpeosorum B CHHTE3€  QlIrOPUTMOB  OOYUYECHHMS:
HOMYJISIIMOHHAS M T€HETHYECKas.

9 ITocTanoBka 3agaun camooOydenus. M3pneuenne napopmanuu | [1K-6.B.2
u3 naHHbIX. HopManu3zanus, kiactepu3anys ¥ apoKCUManus
JTAHHBIX.

10 Ilenu u 3amaun obydyenuss UHC. Tunosas monens oOyuenusd. | [1K-6.3.2
OOyueHnue ¢ yuutenem u 6e3 yuuTeis

11 «Camoopranuzytomasics» cetb Koxonena. 3anaun, pemaemsie | [1K-6.Y.2
¢ nomouibto cet Koxonena.

12 UckyccrBennsiit Helipon (MH). Marematuueckas wmoxens | [IK-6.B.2
HeWpoHa.

13 Mogens Bo30yxaenust MUH. lunamuyeckas mogens MH. I1K-6.3.2
14 Tunossle mogenu MH. basosas moznens ¢popmanbHoro Heiipona | [1K-6.Y.2
(®H). IIpocroit nepcentpon. O6obmeHHas mogens OH.

15 HetipocereBpie monenu (HCM) wusBneuenuss mHoromephoit | I1IK-6.B.2

nHpopmanuu
16 HCM aBTromaTHuecKOl KjIacTepu3aluy JaHHbBIX [1K-6.3.2
17 HCM alMnpoOKCUMAaLKU u W3BJICYCHUS ckpbIThiX | [IK-6.VY.2
3aKOHOMEPHOCTEN
18 HCM cHuxeHus pa3MEpHOCTH M BU3yaJIN3allui JaHHBIX I1K-6.B.2
19 AnanTuBHas HEWpOHHas ceTb, OCHOBaHHas Ha cucreme | [1K-6.3.2
HeueTkoro BbiBoZa (ANFIS). JlocToMHCTBa apXHUTEKTYpbI
ANFIS. Tlpumeps! nprMeHeHuUs.
20 Pabora ¢ HeueTkMMH HEHPOHHBIMU ceTsIMU B cpenie Matlab [1K-6.Y.2

[lepeuenp TeM s KypCOBOTO NPOEKTHPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

y Koz
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHJMKaTOpa
1 Kakoli u3 mNepeuncieHHbIX $3BIKOB IporpaMMupoBaHus dame Bcero | [1K-6.3.2

MCIIOJIb3YETCS JUIsl pa3pabOTKH HEHPOCETEBBIX MPUIIOKEHUI?




a) Java
b) C++
c) Python
d) Ruby

(Muctpykums: IlpounTaiiTe TEKCT, BBIOCPHUTE NPABUWIBHBI OTBET H
3aIMIINTE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.)

2 Kakue mHCTpyMEHTHI MOTYT OBITh HCIIOJIb30BaHbI Aiisi aBToMaTu3anmu | [1K-6.Y.2
IPOLIECCOB Pa3pabOTKH U TECTHPOBAHUS IIPOTPAMMHOTO 00ecreueHus?

a) Jenkins

b) Git

¢) Jupyter Notebook
d) Docker

(Muctpykuums: [IpounTaiite TeKCT, BRIOSPUTE TPABIIBHBIC BApUAHTHI
OTBETA U 3aMUIINTE APIYMEHTbI, 000CHOBBIBAIOIIIE BHIOOP OTBETOB. )

3 WUnctpykuus: Ilpountaiite tekct u ycranoBure coorBerctBue. K | [IK-6.B.2
KaXI0M  Mmo3uuuM, [JaHHOM B JIeBOM  cTosOle, IojadepuTte
COOTBETCTBYIOLLYIO MTO3ULMIO B IIPABOM CTOJIOLIE.

1) [apasnenbHple BEIYUCICHHS a) Hcnome3yroTcs Ui BapbUpOBaHUSA
THIepIapaMeTpoB
2) ANTOPUTMBI MAIIHHHOTO O0YYCHUS b) ITo3BomsttoT 00pabaTeIBaThH OOJBIINEC

00BEMBI TAaHHBIX
3) IIporpammuoe obecnedeHne i | ¢) BrirouaroT MHCTPYMEHTHI, TaKue Kak

BU3YaIM3aI[MH JTAHHBIX Tableau
4) IIporoTUNUpOBaHKE d) UtepupoBaHue Haj MOACIbIO HEpes
(hMHATBHBIM pa3BepPThHIBAHUEM
4 Onummre OCHOBHBIE ATalbl Pa3padOTKH MPOTPAMMHOI0 00eCIIeUeHHUS: I1K-6.3.2

a) TectupoBanue
b) [IpoexTupoBanue
¢) Konuposanue
d) Coop TpeboBaHmit

(Uuctpykiust: [IpountaiiTe TEKCT U YCTAHOBHUTE MOCIEI0BATENBHOCTb.
3amummTe COOTBETCTBYIOMIYIO MOCIEI0BATEILHOCTH OYKB ClieBa
HaITpaBo.)

) Nuctpyknus: [IpounTaiiTe TEKCT U 3alIUIINTE Pa3BEPHYTHIN [IK-6.Y.2
000CHOBaHHBIN OTBET.

KakoBbI OCHOBHBIE IPUHILIUITBI Pa3pabOTKU MPOTrPaMMHOT0 00ecriedeHus
JUIsL HEHPOCETEBOr0 MOJIEJIMPOBAHUS U Kakue (PakTopbsl HE0OOX0IMMO
YUUTBIBATh NIPU UX peanu3annn’?

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyrOImMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCcTalluyd 00y4aroIuXcsl
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYECHME JICKLIUMOHHOIO MaTepuanga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoKoe U sICHOE W3JI0KEeHHE ydyeOHoro marepuana. Ha3HadueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKpPETHOW 00sacTé 3HaHUs, €€ HpoOJIeMBbl, JAaeT LENbHOE NPEACTABICHUE O IUCLUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPENEIAETCS LEJIEBOM YCTAHOBKON K KayKJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIIbITa TBOPUYECKOI padOThI COBMECTHO C IPENOJABATEIIEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCLUIIIIHE.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATHI

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aliu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITperoiaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JUCIUILINHE.

[Inanupyemsble pe3yiabTaThl IPU OCBOEHUHU O0YYaAIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BbBIpabOTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;



— obecrnedeHne palMOHAIBHOTO COYETaHHMs KOJJIGKTMBHOM W MHIUBUAYaJIbHOH (opMm
00yJeHwUsI.

TpeboBanust K MPOBEACHUIO MPAKTUYESCKUX 3aHITUN

[IpakTuueckue 3aHATUS 1O XapaKTepy BBINOIHSIEMBIX OOYYAIOIIMMUCS 3aJaHUN
MOJIpa3essaioTCs Ha:

— O3HAKOMUTEJbHBIE, TPOBOAUMBIE C IEJIbIO 3aKPEIUVICHUSI U KOHKPETU3ALUU U3yYEHHOTO
TEOPETUUECKOr0 MaTepuara;

— aHaJWTHYECKUE, CTABSIINE CBOCH IENbI0 TIOMyYeHHEe HOBOM MH(POpPMAIMU Ha OCHOBE
dbopMan30BaHHBIX METO/IOB;

— TBOPYECKHE, CBS3aHHBIC C IMOJIyYCHHEM HOBOW MH(OPMAIMH ITYyTEM CaAMOCTOSITEIHLHO
BBIOpaHHBIX MMOJXO0B K PEILICHUIO 3a/1ay.

@DopMBI OpraHW3aUM MPAKTUYCCKUX 3aHATUN: BBIMOTHEHHE IMPAKTHYECKUX pPadOT C
MOCJICTYIONIEH 3arpy3K0i oTUeTa B TUYHBIA KAaOWHET.

11.3. Meroauueckue ykazaHHs IS 0OyHaroIMXCs MO MPOXOXKICHUIO CAaMOCTOATEILHON
paboTsl

B xo1e BBINONHEHHS CaMOCTOSATENBHON PadOTHI, 00YYaIOMIMICS BBIIOIHACT padoTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJCTBE MpENoaBareis, Ho 0e3 ero HemocpeaCTBEHHOTO
YYaCTHSL.

Jlns oOyuaromuxcsi o 3a04HOM (hopme OOydeHHs, caMOCTOSITEeIbHAs padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBINONHEHHS CaMOCTOSTEIbHOH paboThl, y oOydaromierocsi popMupyercs
1esIeco00pa3Hoe IaHMPOBaHKE padouero BpEeMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHHSI
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NMPUOOPETaEeMbIX 3HAHUH, 00ECIeunBaeT BBICOKHUHN
YPOBCHL YCIIECBACMOCTH B IICPUO[] O6y‘ICHI/I$[, IMOMOracT IOJYYUTb HABBIKW ITOBBIIICHUS
npo(ecCHOHAIBHOTO YPOBHSL.

MeTogudyeckuMl  MaTepualaMH,  HANPaBJSIIONIMMH  CAaMOCTOSTEIBHYIO  paboTy
00yYatOUIMX CSISIBISIOTCA:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJIMYECKHE yKa3aHUs 10 BBITOJIHEHHIO KOHTPOJIBHBIX PaboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.4. MeTtoauueckue yKazaHus [UIsi OOYYAarOMIMXCA MO TPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJIbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

11.5. Metoauueckue yka3aHHs JJIs OOYYAIOUIUXCS 1O MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyaroOIIMXCsl  MpPEAyCMaTpUBAcT  OLICHUBAHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIUMCS B XO/€ U3yUCHUS
y4eOHOM TUCIUTUIMHBI B 1IEJIOM WJIM TMTPOMEKYTOUYHas (IO OKOHYAaHWW CeMeCTpa) OIeHKa 3HAHUN
00y4aromuMcsl IO OT/CIBHBIM pa3jiesiaM JUCIUILUIUHBI ¢ aTTECTAIIMOHHON OLEHKOW «3a4TEHOY
WJIH «HE 3aUTEHO».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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