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1. lleau u 32724 OCBOEHHUS JUCIUILIMHBI
1.1. Hean aucuMniinHbl

K OCHOBHBIM TIeNISIM OCBOEHUSI TUCHUIUIMHBI «HelpoHHBIE ceTH TiIyOOKOTro
o0yueHus B 00paboTKe U300paKeHHI» ClIeTyeT OTHECTH:

— (opMUpOBaHUE Yy CTYJICHTOB 3HAHUK OOINMX MPHUHITUIIOB, METOJOB M CPE/ICTB
uckycctBeHHoro wuHTemwiekra (M) raybokoro oOydyenus B oOpaboTke
U300paKCHU, TIPUMEHSEMBIX [UJISI YIPABICHUS CIOKHBIMH TEXHUYECKUMHU
00BEKTaMU;

— TOJTOTOBKY CTYJEHTOB K JESTEIIbHOCTH B COOTBETCTBUU C KBAJTU(UKAIIMOHHON
XapaKTepUCTUKON OakasaBpa IO HAIIPaBJICHHUIO.

1.2. 3agauy IMCHUIIJINHBI

- O3HaKOMJICHHE C OCHOBHBIMM NOHATHSIMH, OTHOCSALIMMUCS K MCKYCCTBEHHOMY
untemiekty (M) cucrem ynpasienus;

- A3yYECHUE OCHOBHBIX HalpaBieHUN pa3Butusa MU, npuHIKIOB cO3aaHusl CUCTEM
NU, ux pa3HOBUIHOCTEN U KJacCU(UKALUY;

- U3yYEHHE MPUHILIUIIOB MOCTPOCHUS U 00JaCTENl MPUMEHEHUS SKCIEPTHBIX CHCTEM
(3C);

- U3y4YECHHUE CBEJICHUM O MPUKIATHON CEMUOTUKE U 3HAKOBBIX CHCTEMAX;

- U3y4€HHE NPUHLHUIIOB MOCTPOEHUs U o0iacTell mpUMeHeHus: (opMaIn30BaHHbBIX
JIOTUYECKUX CUCTEM;

- W3YyYEHME MPHUHIMIIOB MOCTPOCHUS W oO0JacTel MPUMEHEHHUS HCKYCCTBEHHbIX
Herponnsix cereit (MHC);

- U3y4eHUe MPUHILIUIIOB MOCTPOCHHS U 00JacTel MPUMEHEHUs] HEYETKUX CHUCTEM
YIPABJICHHUS;

- U3y4Y€HUE METONOB U anroputMoB MW npuMeHuTEnpHO K 3a1aye ynpaBiCHHUs
TEXHUYECKUMU 00bEKTAMU;

- 03HAKOMJICHHE C POTHO3aMHU pa3BUTHS cucteM M.

2. Mecto nucuuninnbl B cTpykrype OOII 0akanaBpuara

Hucrunimaa  «Heliporasle cetu  ray0okoro oOydeHuss B 00paboTke
M300paKEHUID» OTHOCUTCS K YMCTY MPOo(ecCHOHATBHBIX YUeOHbIX 0a30BOr0 UK
(b1) ocHoBHO# o0Opa3zoBarenbHOM MporpamMMmbl OakanaBpuata. OHa CBs3aHa
JIOTHYECKH U COAEPKATEIbHO-METOJAMYECKH CO CIEAYIOUUMH TUCIUIUIMHAMU U
npaktukamu OOIT:

e Jluneitnas anredpa;
e MareMaTHueCcKuil aHaIu3;
o Jludbdepennuansubie 1 UHTETPAIbHBIC YPABHEHHUS;



Cucrembl

TCXHUYCCKOI0 3pCHUA B

YIIPABJICHHUS.
e lckyccTBEeHHBIE HEMPOHHBIE CETH

Teopust BEpoATHOCTEN U MaTEMAaTUYECKasi CTATUCTUKA;
JIucKpeTHas MaTeMaTHKa,
OCHOBBI TEOPUH CUCTEM M CUCTEMHOTO aHAJIN34;

IIporpammupoBaHre U OCHOBBI aITOPUTMU3ALINH;

[IporpammupoBaHye 1 aarOpUTMHU3ALMS HA A3BIKAX BBICOKOTO YPOBHS;
ABTOMATU3UPOBAHHBIX CHUCTEMAX

3. [lepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHMS 10 IMCUHILINHE
(MoayJ110), COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3yJIbTATAMH 0CBOCHHSA
o0pa3oBaTeJbHON MPOrPaMMBbI

B pesynbrate oCcBOEHUs AMCIUIUIMHBI (MOIYJsA) y oOydaronuxcs GopMUPYIOTCS
CJIEIYIONTUE KOMIETEHIIUU U JOJKHBI ObITh JTOCTUTHYTHI CIEAYIOIINE PE3YIbTaThI
oOy4eHHs Kak dTar (GOpMUPOBaHKS COOTBETCTBYIOIIUX KOMIETEHITUHI:

B pesyabTare

IlepeyeHb MuIaHUPYyEeMBbIX

0CBoOCHH €3yJIbTaTOB
Kon o0pa3oBaTeIbHOM pesy
00yueHusl 1o JUCIHUIIIHHE.
KOMIIeTEeHIIUH NporpamMMmblI .
.. Oobyuaromuiics 10J15KeH
00y4aKIIMICS J0J/IKEH
00,121aTh
OIIK-8 OIIK-8. Cnocoben | OIIK-8.1. 3Haer OCHOBHBbIE
pa3pabaTbiBaTh QJITOPUTMBI U | SI3BIKM  TPOTPAaMMHPOBAHUSA,
MPOTPaMMBbI, TIPUTOAHBIC IS | OTICPAIMOHHBIC CHCTEMBI U
MPAKTUYECKOTO MMPUMEHEHUS | 00O0JIOYUKH, COBPEMCHHBIC
cpenbl pa3paboTku

IIPOTPAMMHOTO 00eCTICUCHHUSI.

OIIK-8.2. YMeer cOCTaBIATh
aNTOPUTMBEI, MICaTh u
OTJIAXUBAaTh KOJBI Ha S3BIKE
IPOrpaMMHUPOBAHUS,
TECTUPOBATh
paboTOCTIOCOOHOCTH
MIPOTPAMMBI,
MIPOTPaMMHBIC MOTYJIH.

MHTETPUPOBATH

OIIK-8.3. Bnageer S3LIKOM
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IPOTrpaMMHUPOBAHWSI,
METOTaMH OTJIAJKA u
TECTUPOBAHUS
paboTOCTIOCOOHOCTH

MIPOTrpaMMBI

I1K-2

I1K-2. CriocobeH
OCYIICCTBIIATH
KOHIICTITYaJIbHOE,
(GYHKIIHOHATIBHOE U

JIOTUYECKOE TMPOCKTUPOBAHUE
CHUCTEM CPEIHETO W KPYITHOTO
MaciuTada v CI0KHOCTH

NIIK-2.1 3naer:

Mertonsl nienenoaaranus
Teopuro KIIFOUEBBIX
IIOKa3aTeIel AesATEeIbHOCTH
Meroasl KOHILENITyaJIBHOT'O
IIPOCKTUPOBAHHUS

CrannmapTsl oopmiieHus
TEXHUYECKUX 3aJaHUN
Teoputo TecTUpOBaHMS
MeTtoapl OIIEHKHM KayecTBa
MIPOTPAMMHBIX CHCTEM
Mertoapl TECTUPOBAHUSA
MexayHapoiHble CTaHAAPTHI
Ha CTPYKTYpy IOKYMEHTOB

TpeOOBaHUM

HopmatuBHbie u
METOJUYECKUE MaTepHUajbl IO
CO3/IaHUIO JOKYMEHTOB

TpeOOBaHMUM K CHCTEMAaM.
HIIK-2.2 Ywmeer:
dopMynHpOBaTh TEIIHA, HCXOAST

u3 aHanu3a npoodJiem,
noTpedoHoCTEHN u
BO3MOKHOCTEHN

PazpabaTriBaTh TE€XHUKO-

IKOHOMUYECKOE 0OOCHOBAHHE
Jlexommo3upoBaTh  (PyHKIIMH
Ha oA YHKITUU

AJNTOPUTMU3HPOBATH
JeSATeTLHOCTh
Pa3zpabartbiBath CTPYKTYpBI

TUIOBBIX JOKYMEHTOB
HcnonHsATh py4yHbIE TECTHI
HIIK-2.3 Biaaneer:

HaBbIKAMH omnpeAeeHus,
OITMCAHUSA u YCTaHOBKH
IIEJIEBBIX mokazaTrejeu

00BEKTa aBTOMATH3AIUH;




HAaBBIKAMH  ONpPENETCHUsS |
OITMCaHMS OCHOBHBIX
MapamMeTpoB, XapaKTEPUCTUK,
aApPXUTEKTYPhI CUCTEMBI;
HaBBIKAMH OIMCaHHUS O0OBEKTa,
aBTOMATU3UPYEMOTO
CHUCTEeMOM, 00IIUX TpeOOBaHMI
K CHUCTEME, BBLJIEJICHHE
MOJICHCTEM,  PaCIpeCIICHHS
TpeOOBaHUM, pa3pabOTKu U
ONMMCAaHWSA TIOpsjKa padoT,

3aIIUThI TEXHUYECKOTO
3a1aHusg;
HaBBIKAMU ITOATOTOBKH

METOJHWKH OIICHKH CHCTEM Ha
COOTBETCTBUE  TPEOOBAHUSIM,
oOy4yeHHUsT JaHHOW METOJIUKE,
coopa, oOpabOTKM W aHaiu3a

OLICHKH, (bopmHpoBaHUA
OTUETa;

HaBbIKaMU cOOpa, aHanIM3a U
pa3paloTKu, JIOKYMEHTOB
TpeOoBaHUil, KU3HEHHOI'O
UKJIa JIOKyMEHTa,
PEKOMEHIAIMK U IPUMEPOB 110
3aM0JIHEHHUIO;

METOAMKAMU  KOHTPOJs |
MIPOBEICHUS IPUEMOYHBIX
UCIIBITAHUI CHUCTEMBI, BBOJA B
DKCIUTYaTalMIO.

4. CTpyKTYypa U coAepKaHUe TUCIHUIIMHBI

OO0mrast TpyI0EMKOCTh THUCHIUILINHBI COCTaBIIseT 3 3adeTHbIe enuHUIb, T.e. 108
aKaJeMU4Yeckux vaca (M3 HUX D4 yaca ayAMTOpPHBIX 3aHATUH, 54 wyaca —
caMOCTOsITeNIbHAsI padoTa CTYACHTOB).

Paznenst nucummiuvabel «HeiponHuble cetu riayOokoro oOydeHus B 0OpabOTKe
M300pakeHU» U3ydaroTCsa Ha TpeTheM Kypce. B mectom cemectpe Boiensercs 18
4yacoB JeKiuil 1 36 yaca 1abopaTopHBIX padoT.

IlecToii cemectp: nekuuu — 18 vacos, maboparopusie padoTsl — 36 yaca, popma
KOHTPOJISI — 9K3aMEH.




Conepskanue pa3ieioB JUCHUILIHHbBI
BBenenue

Kparkas wucropus Bo3HuKHOBeHHss u passutusa WM. HWpes coszmanus
HMCKYCCTBEHHOTO TMOJ00MsS 4YeJoBeKa JUIsi PELICHUS] CJIOXKHBIX 3aJady U
MOJICTUPOBaHUSA  4YelioBeueckoro pazyma. O TepMHUHE  «UCKYCCTBEHHBIN
UHTEIUICKT». IlpenMeT, 3amaunm ©W  colepkaHue JUCHMIUIMHBL. (OCHOBHBIC
MOJIOXKEHUSI, IOHSATUS U ONIPEACTICHHUS.

Mopaenu npeacraB/jieHus 3HAHU

OnpeneneHue JaHHBIX. OTanbl TpaHCcOpMAIMU JIaHHBIX TpU  00paboTKe.
Onpenenenve 3HaHMM. OTanbl TpaHcpopMauuu 3HaHUK. Paznuunme Mexmay
NOHATUSIMU «JIaHHbIE» W «3HaHUs». [eHepalyss W HWHTEpHpeTanus 3HaAHUU.
[ToBepxHOCTHBIE U TNIyOMHHBbIEC 3HaHUsA. [IponeypHble U JeKIapaTUBHbBIE 3HAHUS.
Mopenu npecTaBieHus: 3HaHUI: TPOTYKIIMOHHBIE MOJIEIHN; CEMAaHTUYECKUE CETH;
bpeliMbl; popManbHbIEC TOTUUECKUE MOJIEIH.

HNckyccrBennblie Heilponnblie cetu (MHC)

UckycctBennsblii HelipoH 1 MHC. CuHancel U CHHAIICHYECKUE CBSI3U. Y POBHU
CJIIOKHOCTH Heupocereld. 3agauu, pemaembie ¢ momonipsto MHC. Ilpenmyiecta
HEUpOoHHBIX ceTer. Hepocratku Hewpocerer. DyHKIUS akTUBAMUA. Buibl
byHKINN aAKTUBALIU: eUHUYHAs CTyneHYaTas, JIOTUCTUYECKAS,
runepOonnueckuii TanreHc. CBONCTBa CUTMOMJIIATIBHBIX (YHKIMA aKTHBAIUU.
Buner MHC. OpHocnoiiHble HEHPOHHBIE C€TU. MHOIOCI0MHbIE HEHPOHHBIE CETH.
Cetu mnpsimoro pacnpoctpanenus. Cetu ¢ oOpaTHeiMH CBs3siMu. OOydeHwue
HelipoHHol cetu. OOywaromiass ¥ TectoBas BbIOOpKH. OOydeHHE C YUYUTEJEM.
OOyuenue 0Oe3 yuurens. ANTOpUTM OOy4YeHUST 1O METOAYy OOpaTHOro
pacrpocTpaHeHUs OITUOKH.

ABTOperpecCHOHHbIE MO/IeJIH U300pasKeHu il

Cnyuaiiaeiii mipouecc. MapkoBckuid nporecc. OmHOMEpHass aBTOPErPECCHs.
Koppensumonnas  QyHKIusi. ABTOpEerpeccusi MHOXKECTBEHHBIX  IOPSIKOB.
VYpaBuenue FOmna — Yokepa. Cinyuaiinoe nosne. AnuzotrponHoe nosie. M3oTpornHoe
nosie. Mozens ¢ 6 3aJaHHBIMU KOPPEALIMOHHBIMA CBOMCTBAMU. ABTOPETPECCHS C
KPAaTHBIMUA KOPHSIMM XapaKTEPUCTUUYECKUX YpaBHEHHU. MHOroMepHbIE MOJENIN
CIy4JailHbIX mojeil. JIMcKkpeTHble MoJenu ciydaiHbiX mojeil. OkoHHbIE (DyHKIUH
Koppessinuu. [lociienoBaTeIbHOCTH MHOTOMEPHBIX CIIYYaWHBIX MOJICH.
CrarucTnyeckuii aHAJIU3 U300paKeHUI

Mogenb aniuTUBHOM ToMeXu. Moiesib MyJIbTUIUIMKATUBHON ToMexu. OTHOIIEHHE
curHay/mrym. OuibTpalysi Ha OCHOBE aBTOPErPECCUOHHBIX Mojeneil. Jucnepcus
omnOku punbTpauuu. Onnomepusid Quibtp Kanmana. @unetp Kanmmana s
mozenu Xaouou. Bektopubeiii uibtp Kanmana. OpHomepHbiit hunbstp Bunepa.
MmuoromMepubiii Guinbrpa Bunepa. [[Baxawsl croxactuueckuil ¢uibTp. OxoHHas
¢unbTpauus. Menuanseiii puiabtp. SVD nogasnenue nryma.



OnTuMaJdbHBIA TpHEM CHTHAJ0B Ha wu3o0paxkenusx OOHapyxeHue
JeTepMUHUPOBAHHOrO curHana. OOHapyxkeHue Ha (oHEe KOppEeIUpOBaHHOMN
nomexu. OTHOWEHUE mpaBaonogoOus. MeToj MakCHMalIbHOIO MPaBIONOa00us.
Kputepuii baiteca. Kputepuii Heitmana — ITupcona. Ommbka 1-ro poxa. Omubka
2-to poma. BepostHOocTh mpaBWIBHOTO OOHapyxeHus. KoppensiuoHHbIH
oOHapyxurenb. OuIbTp-0O0HAPYKUTETH HA OCHOBE aBTOPETPECCHOHHOM MOJIETH.
HeiipocereBoil oOHapyxutenb. OOHapyKeHUE HEIETEPMUHUPOBAHHOTO CHUTHAIA.
MoauduiupoBaHHOE OTHOILIIEHUE TTPABAONIO00MUS.

MeToabl MOArOHKH Mojeneid u3zodpaxkenuii OleHKa [apaMeTpOB MOJEIH.
Ouenka mapaMeTpoB OJHOMEpHOM aBtoperpeccuu. OlleHKa MapameTpoB
ABTOPErPECCUU C KPaTHBIMU KOPHSIMH XapaKTEpPUCTHUUYECKUX ypaBHEHUU. OlLEeHKa
BHEIIHMX [apaMETPOB  JBAXKIbl CTOXAaCTUYECKOM  MOJENH. BHYTPEHHHX
napamMeTpoB JBaXbl CTOXaCTUYECKON Mojenu. Jucnepcus ommOKN OLlEHUBAHUS.
BoccranoBnenue uzoOpaxeHuil. CuHTE3 HM300paKE€HUN HAa OCHOBE OLICHEHHBIX
nmapameTpoB.  OneHKa  MapaMeTpoB  MOCJIENOBATENIBHOCTH  MHOTOMEPHBIX
n3o0paxxenuit. IlceBnorpaqueHTHBIN MOUCK apaMeTpoB Mojeneit. HelipoceTeBoi
ITIOMCK IapaMeTPOB.

HeiipocereBble METOABI CTATUCTHYECKOI0 aHAJIN3a U300paKeHUIl

OOyuenue c yunreneMm. Knaccudukauus. Perpeccust. IckyccTBeHHbIE HEHPOHHBIE
cetu. [logaBiieHne nryma ¢ moMoIbO HEUPOHHBIX ceTer. CBEPTOUYHBIE HEMPOHHBIE
cetu. Pacno3naBanue n3obOpaxeHui. TOYHOCTh M TOJHOTa pacro3HaBaHusi. PR-
kpuBble. ROCIIAUC kpuBsie. OOHapyKXeHUE TETEPMUHUPOBAHHBIX CUTHAJIOB C
noMoIIbl0 HelpoHHbIX cereid. Metpuka loU. Merpuka mAP. Merpuka mAR.
OneHuBaHNe MapaMeTpOB HEMpPOCETeBOM Mojenu. AyrMeHTanus H300pakeHuu.
HetipoceTeBoii BBIBOJ MHOTOMEPHBIX N300paKeHU

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Meroauka mnpenogaBaHus MUCHMUIUIMHBI «MICKYCCTBEHHBIE HEUPOHHBIC CETH» H
peanm3anns KOMIIETEHTHOCTHOTO TTOJAX0a B U3JI0KEHUU U BOCIPUATUN MaTepuasa
MpelyCMaTPUBAECT MCIIOJb30BAHUE CIEAYIOIINX AKTUBHBIX M HMHTEPAKTHBHBIX
dbopM TMpoOBEEHHS TPYNNOBBIX, HWHAUBUIAYAIbHBIX, ayJUTOPHBIX 3aHSITHUH B
COYETAaHUU C BHEAYAUTOPHOW palbOTONl ¢ 1enbl0 (OPMHUPOBAHUS U PA3BUTHS
npo¢eCCUOHATILHBIX HABBIKOB O0YYaIOIIUXCS:

- MIOJITOTOBKA K BBHITIOJIHEHUIO JTA0OPATOPHBIX padOT B Ja0OpaTOPUIX BY3a;

- BBITIOJIHEHHE JIA0OPATOPHBIX pabOT B Ta0OPATOPUSIX BY3a;

- OpraHm3aiys W MPOBEACHHE TEKYIIETr0 KOHTPOJS 3HAHWHA CTYACHTOB B (GopMme
YCTHOTO OTIPOCa;

- TPOBEJCHWE WHTCPAKTUBHBIX 3aHATHH 1O TIOATOTOBKE K KOMIIBIOTEPHOMY
TECTHPOBAHHUIO C MCIIOJIb30BaHUEM nporpammHoro komiuiekca Moodle (Cuctemsr
JTUCTAHITMOHHOTO 00yueHuss Mocrnonurexa);

OOyueHue Mo AUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAMIIMOHHBIX MOTOKOBO-
IPYNIOBBIX  WH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX  TexHoyoruid.  [lpu
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OCYILIECTBICHUH 00pa30BaTEIBHOIO Ipoliecca MO AUCHUIUIMHE HCIOIb3YHOTCS
CJIeyIoIue UH(GOPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIE TEXHOJIOTUU:
NpEe3eHTALNU C IPUMEHEHUEM MPOeKTOopa u rporpamMmmsl PowerPoint.

VYaenbHbI BeC 3aHATUH, NMPOBOJAMMBIX B HHTEPAKTUBHBIX (opmax, ompesesieH

IJIaBHOM 1IEbI0 00pa30BaTeNbHOW MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHMHIEHTA
oOy4Jaronmxcs u cofep>kaHueM AUCHUILUIUHBI « ICKycCTBEHHBIE HEHPOHHBIE CETH
U B 1I€JIOM TI0 TUCUHUILTMHE cocTaBisieT okosio 10% aynuTopHbIX 3aHATHNA. 3aHATHA
JICKIIMOHHOTO TUNA COCTaBISIOT 33 % OT 00bemMa ayTUTOPHBIX 3aHATUH.

6. OneHoYHbBIE CpeACTBA JJI51 TEKYIEro KOHTPOJISI YCIIeBAeMOCTH,
MPOMEKYTOYHOI aTTeCTAMHU 10 HTOTaM OCBOEHHUSI TUCIIHIJIMHBI H Y4eOHO-
MeTOAMYECKOoe 00ecneYeHHe caMOCTOSITeIbHOI padoThI CTYJIEHTOB

B mporecce 00y4eHHS HWCHOJB3YIOTCS CIICAYIOIIHAE OIEGHOYHBIC CpElCTBa
TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH M MPOMEXKYTOUYHBIX aTTCCTAIUi, OICHOYHBIC
(OpPMBI CAMOCTOSTEIILHON pabOThI CTYICHTOB:

B nsaTom cemecTpe

- UHJIMBUIYAJIbHBINA OTIPOC CTYJICHTOB;

- 3aIMTa Ja00PaTOPHBIX PadoT;

- KOMITBPIOTEPHOE TECTUPOBAHUE M0 MaTepuaiaM JEKIUNA U J1abOpaTOpHBIX padoT B
pPEXKUME TIPOMEKYTOIHOTO KOHTPOJIS C 3JIEMEHTAMH TOICKA3KH M O0yUCHHS,

- KOMITBIOTEPHOE TECTHPOBAHHWE MO MaTepHalaM JIEKIIMA B PEKUME HTOTOBOTO
KOHTPOJIS;

- DK3aMEeH 10 MaTepuaiaM MATOTO CEMECTpa.

O1leHOYHBIE  CPEICTBA  TEKYIIEr0  KOHTPOJIS  yCIIEBAEMOCTH  BKJIFOYAOT
KOHTPOJIbHBIC BOMPOCHI, BKJIIOUCHHBIC B TECTHI JOCTHIKCHHH OTKPHITOH (HOPMBI,
UCTIONIb3yeMbIe IpOrpaMMHbIM kKomiutekcom Moodle.

6.1. ®oH/ OLICHOYHBIX CPEICTB AJISA NMPOBEICHHUS MPOMEKYTOYHOM ATTECTALMHU
00y4aIIMXCcs M0 JUCHUILIMHE (MOYJII0).

6.1.1. IlepeyeHb KOMIETEHIMH C YKa3aHMeM JTanoB uUX (GpopMuUpOBaHUA B
npouecce 0CBOEHHs1 00pa3oBaTe/JbLHONH MPOrPaMMBblI.

B pesynbraTe OCBOEHHS IUCHMIUIMHBI (MOIYJs) (OPMHUPYIOTCS CIETYIOIINe
KOMTICTCHITHH:

Kon B pe3yabTaTte ocBoeHHs 00pa30BaTeIbHON MPOrpaMMBbI
KOMIIETEHII 00y4aKIIMICs T0JKEeH 00,121aTh
uu




OIIK-8 CIIOCOOHOCTBIO pa3padaThiBaTh AITOPUTMBI U IPOTPAMMBI,

MNPUTOAHBIC JJIA HIPAKTUYICCKOI'O ITPUMCHCHUA

[K-2. Cnocoben OCYILECTBIISITh KOHIIENTYAJIBHOE,

GYHKIIMOHATBFHOE W JIOTHYECKOE MPOCKTUPOBAHUE CHCTEM
CPEIHETO M KPYMHOro MaciTada 1 CIOKHOCTH

B npouecce ocBoeHus: 00pa3zoBaTENbHON NPOrpaMMbl JaHHAs KOMIIETEHIUS, B TOM
YHClie €€ OTJCIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS MOATAIMHO B XOJAE OCBOCHUS
OOy4aIOIUMHUCS AUCUUIUIMH (MOAYJeH), MPaKTUK B COOTBETCTBUU C Y4EOHBIM
MJIAHOM U KaJICHIApHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmokasaresed 1 KPpUTEPUEB OLICHUBAHUS KOMIIETCHIMH,
(hopMHpyeMBIX 110 HTOTaM OCBOCHHS IUCHHUILIAHBI (MO1YJIs1), ONMUCAHUE KA

OllcHUBaHUM.
[Toka3zaTenem OLCHUBAHUL KOMHGTCHHHﬁ Ha Pa3IMYHBIX oTallax Hux
(bOpMI/IpOBaHI/IH ABJIACTCA JOCTHIKCHHC 06y‘{aIOHlHMI/IC$I INNIAHUPYCMBIX

pe3ynbTaToOB O0yUEHHUS 110 JUCIUTUIMHE (MOIYJIIO).

Kpurepuu ouneHuBaHu A
IToxka3arean P P L
2 | 3 | 4 | 5

OIIK-8 - ciocobHOCTh pa3pabaThiBaTh aITOPUTMBI U IPOTPAMMBI, IPUTOTHBIC JIJIS

MPAKTHYCCKOTO0 IPUMCHCHHA

O6yuaronuiicst | OOyuatommiics | OOydaronuiicst | OOyuaromuiic

JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | 5
3uath: MOJTHOE HETOJTHOE JaCTHYHOE JAEMOHCTPUPYE

OTCYTCTBHUE WUJIU | COOTBETCTBHUE COOTBETCTBHE T MOJIHOE
OCHOBHBIEC

HEJIOCTATOYHOE | CJICIYIOIIHNX (i (914%{0)11170'¢ COOTBETCTBHE
HPUHIAIIBL 1 COOTBETCTBUE | 3HAHUIA: 3HAHUH - CIIEYIOLTHX
METO/BI CIIEIYIOLIUX - OCHOBHbIE OCHOBHBIE 3HAHUU: -
pazpaboTku 3HAHUM: MTOHSTHS, MOHSTHS, OCHOBHBIC
aITOPUTMOB, - OCHOBHBIC HaIlpaBJICHHUS HaIlpaBJICHUS TIOHSITHS,
KaK CTPOUTCS MTOHSATHS, pa3BUTHS, pa3BUTHS, HaIlpaBJICHHUS

HanpaBJICHUS IIPUHITUTIBI IIPUHITUTIBI a3BHUTHS
aJICOPUTM, p PHHI PHHIL P ’

pa3BUTHUS CO3/TaHUS CO3JIaHMS TIPUHITUTIBI

2
MTOHUMATh
_ | IPUHIIUIIBI cuctem U, ux | cucrem MU, ux | co3manus

HCHOJIB3YEMBIN | co3nanug Pa3HOBHIHOCTE | pasHoOBUAHOCTE | cucteM WU,
SI3BIK cuctem U, ux |nu Uu ux




IPOrpaMMHUPOB
aHus

Pa3HOBUIHOCTE
U u
Kiaccuukanuu
;

- IPUHITATIBI
MIOCTPOCHUS U
CITOCOOBI
IpUMEHEHUS
9C,
CEMUOTHYECKHUX
cuctem, MHC,
dbopmannzoBaH
HBIX CHCTEM.
HEYETKUX
CUCTEM JIJIst
yIIpaBJICHUS
TEXHUICCKUMU
00BEKTaMU,
CYILIECTBYIOIINE
METOJIbl U
anroputmel U,
IpUMEHSIEMbIE
npu
yIpaBIICHUA
TEXHUYCCKUMU
00bEKTaMH.

Kiaccuukanuu
;

- IPUHITATIBI
MOCTPOCHUS U
CIIOCOOBI
MIPUMEHEHUS
2C,
dhopmanuzoBaH
HBIX CHCTEM,
CEMHOTHYCCKUX
cuctem, MHC,
HEUCTKUX
CHUCTEM IS
yIpaBJICHUS
TEeXHUYCCKUMH
00BeKTaMU;
CYILIECTBYIOIIKE
METOMbI U
anroputmsl NN,
MIPUMEHSIEMBIC
npu
yIpaBJIeHUH
TEXHUYECKUMHU
00BEKTAMU.
JlommyckaroTcs
3HAYNTCITHHBIC
OIITNOKHU,
MPOSIBIISCTCS
HEJI0CTaTOYHOC
Th 3HAHUI, 10
pAny
MoKa3arTeJieh,
oOy4Jarommiics
HCIIBITHIBACT
3HAYUTEIILHBIC
3aTpyHEHHUS
pu
OTIEPUPOBAHUU
3HAHHUSAMU TIPH
WX TIepeHoCce Ha
HOBBIC
CUTYaIUHU.

Kiaccuduranum
;

- IPUHITATIBI
MOCTPOCHUS U
CIIOCOOBI
PUMEHEHUS
2C,
dbopmann3zoBaH
HBIX CHCTEM,
CEMHOTHYECKHX
cuctem, MHC,
HEUETKHX
CHUCTEM JIJIs
yIpaBJeHUs
TeXHUYSCKUMU
00BEKTaMU,
CYIIIECTBYIOIIIHE
METOJbI B
anroputmel N,
IPUMEHSIEMBbIE
npu
yIpaBIeHUN
TeXHUYECKUMU
00BbCKTaMH.
Jomyckarorcs
HE3HAYUTCIIbHBI
¢ OIINOKH,
HETOYHOCTH,
3aTPyIHECHUS
pu
AHAJTUTHYECKUX
omnepanmsx.

Pa3HOBHIHOCT
en u
Kiaccudukanu
H;

- IPUHITATIBI
MOCTPOEHUS 1
CIIOCOOBI
MPUMEHEHUS
2C,
dhopmanuzoBaH
HBIX CUCTEM,
CEMUOTHYECKHU
X CHCTEM,
NHC,
HEYETKUX
CUCTEM IS
YIPaBICHUS
TEXHUYCCKUMU
00BeKTaMU;
CYILECTBYIOIIN
€ METOJIbI U
T OPUTMBI
nn,
MIpUMEHSIEMbIE
npu
YIPaBJICHUH
TEXHUYCCKUMU
00BeKTaMU;
CBOOOJIHO
orepupyeT
pUOOPETEHHBI
MU 3HAHUSIMU.
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YMmeTh:

ITOHUMAaTh
HalMCaHHbIE
AJITOPUTMEBI B
pa3HbBIX BUIAX:
B OJI0K-CcXeMax,
B IIPOTPaAaMMHOM
KOJIE,
TEKCTOBBIM
BHJIOM

OO6yuaronuiics
HE YMEET UJIU B
HEAOCTAaTOYHOM
CTEIIEHU YMEET:
- IPOU3BOJIUTH
pacueTsl u
MPOEKTUPOBAHU
¢ OJIOKOB H
YCTPOUCTB
CHUCTEM
aBTOMAaTH3aluU
U yIIpaBJICHUS,
HCTOJIB3YOIIUX
metoasl M, B
COOTBETCTBHH C
TEeXHUYECKUM
3aJJaHUEM;

- BBIOMpATH
CTaHIapTHHIE
CpelicTBa
aBTOMATHUKHU,
U3MEPUTEIIBbHON
u
BBIYHCIIUTEIHHO
U TEXHUKH I
MIPOEKTUPOBAHU
B
COOTBETCTBHH C
TEXHUYCCKUM
3aJlaHUEM
CHUCTEM
aBTOMAaTH3aLUHU
U yIIpaBJICHUS,
VCTIOJIB3 YOI X
metoasl NN.

OOyuaromuiics
JIEMOHCTPUPYET
HEMOJIHOE
COOTBETCTBHE
CHENYIOIINX
YMEHHU: -
MIPOU3BOJIUTH
pacuersl U
MIPOEKTUPOBAHU
¢ OJIOKOB U
YCTPOMCTB
CUCTEM
aBTOMAaTHU3alIUU
U yIpaBJICHUS,
HCTOJIb3YIOIINX
metoasl A, B
COOTBETCTBUH C
TEXHUYECKUM
3aJ1aHUEM;

- BBIOMPATH
CTaHJAPTHBIE
cpeacrTna
aBTOMATHKHU,
U3MEPUTEITBHOU
u
BBIYUCITUTEILHO
W TEXHUKU I
MPOEKTUPOBAHU
B
COOTBETCTBHH C
TEXHUYECKUM
3aJaHUEM
CHUCTEM
aBTOMAaTHU3aLUN
Y yIpaBJICHUA,
HCIIOJIB3YIOIINX
metoasl M.
Jlonmyckarorcs
3HAYUTEIIbHBIE
OIITNOKHU,
MIPOSIBIISICTCSI
HEJIOCTAaTOYHOC
Th YMEHHUM, 110

pAany

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
(i (13%{011170'¢
YMEHHUM: -
IPOU3BOJIUTH
pacyeTsl U
IPOEKTUPOBAHU
e OJIOKOB 1
YCTPOUCTB
CUCTEM
aBTOMATH3AILINU
U yIpaBJICHUs,
U CIIOJIB3YIOIINX
metoasl MU, B
COOTBETCTBHH C
TEXHUYECKUM
3a/laHUEM;

- BBIOMpATH
CTaHJIapTHHIE
CpeAcTBa
ABTOMATHKH,
VU3MEPUTEIbHON
U
BBIYUCITUTEILHO
1 TEXHUKHU JJISI
MPOCKTUPOBAHU
B
COOTBETCTBHH C
TEXHUYECKUM
3alaHUuEM
CUCTEM
aBTOMATH3aLINH
U yIpaBJIEHUS,
U CIIOJIB3YIOIINX
metoasl M.
YMenus
OCBOEHBI, HO
JOTTYCKAKOTCS
HE3HAYUTEITBHBI
¢ OIINOKH,
HETOYHOCTH,
3aTPYIHECHUS

OO6yuatomuiic
s
JIEMOHCTPUPYE
T MOJIHOE
COOTBETCTBUE
(143 {011170'¢
YMEHUM: -
MIPOU3BOJUTD
pacueTsl U
MIPOEKTUPOBAH
re OJIOKOB U
YCTPOMCTB
CHCTEM
aBTOMAaTH3allH
15871
yIpaBJieHus,
HCTIOJIB3YIOITU
x Metoabl MU,
B
COOTBETCTBUH
Cc
TEXHUYECKUM
3aJJaHUEM;

- BBIOMPATH
CTaHIapTHBIE
CpeacTBa
aBTOMATHKHU,
U3MEPUTETHLHO
Hu
BBIUMCIIUTEIBLH
Ol TeXHUKHU
TS
MPOEKTUPOBAH
us B
COOTBETCTBUU
v
TEXHUYECKUM
3aJjaHUEM
CHCTEM
aBTOMAaTH3allH
15871
yIpaBJieHusl,
HCTIOJIB3YIOITU
X Meto el 1.
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MOKa3aTeleH, npu CBoOomHO
OOyJarOIIMIiCS | AaHATUTHYECKUX | OTIEPUPYET
UCIIBITHIBAET omneparusx, MIPUOOPETCHHBI
3HAUYUTENIbHBIE | EPEHOCE MU YMEHHUSIMHU,
3aTPyHECHUS yYMEHUM Ha MIPUMEHSIET UX
npu HOBEIE, B CUTYalIHsIX
ONEPUPOBAHUU | HECTAHAAPTHBIE | MOBBIIEHHOMN
YMEHHUSIMU [IPU | CUTyalUH. CJII0KHOCTH.
UX TIEPEHOCE Ha
HOBBIE
CUTYalUU.
Baaners: OOyuaromuiics | O0yuatomuiicss | OOyuarommiicst | OOydarommiic
HE BJIAJICET | B YaCTUYHO s B IOJIHOM
® HaBBIKOM | yyjyg B | HEIOCTATOYHOM | BiIaJleeT o0BEME
HarnucaHus HEJIOCTaTOYHOM | CTENEHU HaBBIKAMU T10 BJIAJICCT
KOJa, CTETCHU BJIAJICET MPaKTUYECKOMY | HaBBIKAMU IO
METOJIaMH, BJIJICET HaBBIKAMU T10 MIPOBECHUIO MPaAKTUYECKOM
Heo6X oMMy | HABPIKAMH  TIO | TIPAKTHHECKOMY | PACUETOB U y IPOBEJICHUIO
NPAaKTUYECKOMY | IPOBEICHUIO IIPOEKTUPOBAHU | pPACUETOB U
JUTSL pa3paboTKU
IPOBEACHUIO pacyeToB U s OJIOKOB H MIPOEKTUPOBAH
AITOPUIMOB | hacyeron U | IPOEKTUPOBAHU | YCTPOMCTB usi OJIOKOB U
IIporpamm, IPOEKTUPOBAHU | 51 OJIOKOB U CHUCTEM YCTPOMCTB
IPUTOAHBIX I | 1 OJIOKOB U | yCTPOMCTB ABTOMATHU3ALIMU | CUCTEM
NPaKTUYECKOro | YCTPOUCTB CUCTEM U YOPABJIEHUSA, | aBTOMAaTH3alHU
NpUMEHEHNs CUCTEM aBTOMATHU3alMM | UCTIOJB3YIOIIUX | U U
aBTOMAaTH3allMM | U yripaBlieHus, | Metoasl MW, B | ympaBienus,
W yIOpaBJliCHUs, | UICIIOJIB3YIOIIUX | COOTBETCTBUU C | MCIOJIb3YIOIIU
rucnoib3yronmx | Metoasl M, B | TeEXHUYECKUM x Metoabl U,
Mmetoasl MM, B | COOTBETCTBUM C | 3aJIaHUCM. B
COOTBETCTBUM C | TEXHUYECKUM Hagbiku COOTBETCTBUU
TEXHUYECKUM 3a/IaHUEM. OCBOEHBI, HO c
3a/IaHUEM. OOyuaromuiics | AOMYyCKarOTCs TEXHUYECKUM
UCIIBITHIBAET HE3HAYUTEIbHBI | 3aJJaHUEM.
3HAYUTEIbHBIE | € OLIMOKH, CB00OOIHO
3aTpyJHEHUS HETOYHOCTH, MIPUMEHSIET
npu 3aTPyIHECHHUS MOJTyYEHHbIE
MPUMEHEHUU npu HaBBIKU B
HaBBIKOB B AQHAJTUTUYECKUX | CUTYaIUsIX
HOBBIX omeparusx, MTOBBIIIIEHHOMN
CUTYaIUsIX. nepeHoce CJIO’KHOCTH.
YMEHUH Ha
HOBEIE,
HECTaHIapTHbIE
CUTYyallUH.
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IIIkanbl oeHUBAHUA Pe3yabTATOB POMEKYTOYHON ATTECTALMU M UX
onucaHue:

dopma NpOMeKYTOYHOM aTTeCTAMU: KOMIILIOTEPHOE TeCTUPOBAHME
Kpumepuii oyenxu. CTyneHTy mnpemyiaraercs TeCT, colepxkauui nopsanka 50
BOINPOCOB. Pe3ynbTarhl UTOroBOro Tecta oleHuBaroTcs mo mkaiae ot 0 go 100
OamoB. OcBoeHUE KOMIIETEHIIMM 3aBUCHUT OT pPe3yJibTaTa MpOXoxKaeHus tecra: 91 -
100 OamioB — KOMIETEHIMM CYHUTAIOTCS OCBOCHHBIMM Ha BBICOKOM YPOBHE
(ouenka oTianuHO); 80-90 0amioB — KOMIIETEHIIMM CUUTAIOTCS OCBOCHHBIMHM Ha
IPOJBUHYTOM YpOBHE (OIEHKA OTIMYHO); 65-79 OamioB — KOMIIETEHUIUU
CUMTAIOTCSI OCBOCHHBIMM Ha 0a30BOM YypoOBHE (OlleHKa Xxopoiio); 50-64 6anoB —
KOMITETCHIINA CYUTAIOTCS OCBOCHHBIMH Ha yIOBJIETBOPUTEIILHOM ypOBHE (OIICHKA
YAOBJIETBOPUTENBHO); 0-49 OayioB — KOMIIETEHIIMU CUYUTAIOTCS HE OCBOEHHBIMU
(olIeHKA HEYIOBJIETBOPUTEIBHO).

DopMa MPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpoMexyTouHas arrecTanus oOydaromuxcs B (opMe dK3aMeHa MPOBOJIUTCS IO
pe3ysibTaTaM BBINIOJIHEHHS BCEX BHJIOB Y4YeOHOH pabOThl, HpPeTyCMOTPEHHBIX
y4€OHBIM IUJIAHOM IO JAHHOW TUCHUIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yibTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OneHka
CTENEHU JOCTHXKEHUS OOyYaIOIIUMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB OOYUYEHHS IO
JUCHMIUIMHE (MOJAYJIO) HPOBOAMTCA NpErnoAaBaTesieM, BEIYIIMM 3aHATHS IO
aucuMIuinHe  (MOAYJI0), METOAOM  JKchepTHoM  omeHku. Ilo  uroram
MIPOMEKYTOUHOM aTTeCTAllMKM IO AUCHUIUIMHE (MOIYJI0) BBICTABIISIETCS OLICHKA
COTJIUYHO», «XOPOILO0Y», «YTOBIECTBOPUTEIBLHO» UIIU «HEYIOBIETBOPUTEIBHOY.

K npomexyTouyHOI arrecTaliud JTOMYCKAalOTCS TOJbKO CTYACHTHI, BBINOJIHUBILINE
BCE BHUABl Y4YEOHOW padOTHI, MPEAYCMOTPEHHbIE padoyel MporpamMmMoi 1o
mucuuiuinHe «VICKycCTBEHHbIE HEMpOHHBIE ceTH» (IPOLUUIM MPOMEXKYTOUHbBIN
KOHTPOJIb, BBIIIOJIHUJIM J1a0OpaTOPHBIE padOThI, MPOILIA HTOTOBOE KOMIIBIOTEPHOE
TECTUPOBAHUE).

IMIkaJa Onucanue
OlLICHMBAHMSA
OTnn4HO BrlnonHeHsl Bce BUJIbI y4EOHOU padoThI,

peayCMOTPEHHBIC YUEOHBIM T1aHOM. CTyACHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHU M, HABBIKOB
MPUBEJICHHBIM B Ta0JIMIIaX MMOKA3aTEIISIM, ONIEPUPYET
PUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMU,
MPUMEHSET UX B CUTYAIUAX MOBBIIIEHHOW CIIOKHOCTH, HE
VICTIBITBIBAECT 3aTPYAHEHUMN ITPU aHAUTUTUYECKUX
omnepaumsx, IEPEHOCe 3HAaHUM U YMEHUM Ha HOBBIE,
HECTaHJAPTHBIC CUTYalWH.

Xopouo BrinosiHeHs! Bce BUbl y4eOHOM paboThl,
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MpeIyCMOTPEHHbIE Y4EOHBIM M1aHOM. CTyAeHT
JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUI, HAaBBIKOB MPUBEJACHHBIM B TaOJIHIIAX
MOKa3aTesiM, ONIEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU,
YMEHHUSIMU, HaBBIKAMU, IIPUMEHSIET UX B CUTyaLUsAX
MOBBIICHHON CIOXHOCTH. [Ipu 3TOM MOTYT OBITH
JOIYILIEHbl HE3HAUNTENBHBIE OITMOKH, HETOUYHOCTH,
3aTpyAHEHUS IPH aHATUTHYECKUX OIEpaLUsX, [IEPEHOCE
3HAHUM U YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYALIUH.

VY noBnerBoputenbH | BimoaHeHbI Bce BUABI yueOHOM paboThI,

0 pe1yCMOTPEeHHbIE YUeOHBIM I1aHOM. CTyIeHT
JEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUM,
yMEHUM, HAaBBIKOB IPUBEJCHHBIM B TaOJIUIAX
MOKa3aTelsAM, JOIYCKAIOTCSl 3HAUUTEIbHBIE OIITUOKH,
MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 10
pAly mOKa3aTesel, CTyICHT UCTIBITHIBAET 3HAYNTEIIbHbBIC
3aTPyJIHEHUS TIPU ONEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU
MIPU UX TIEPEHOCE HA HOBBIE CUTYAIUHU.

HeynosnerBopuren | He BbinmoaHeH oauH win 0oJiee BUAOB yueOHOU padoTHhl,

BHO MPEAYCMOTPEHHBIX YU4EOHBIM IIIaHOM. CTyIEHT
JEMOHCTPUPYET IIOJIHOE OTCYTCTBHE WM HEJOCTATOYHOE
COOTBETCTBHUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabJIMIAX [TOKA3aTeNAM, TOIYCKAOTCS 3HAYUTEIbHbBIE
OIIHUOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB IO PsY NTOKA3aTeNEH, CTYAEHT HE MOXKET
OIEpPUPOBATH 3HAHUSAMU U YMEHUSIMMU IIPU UX IIEPEHOCE HA
HOBBIE CUTYAllUH.

®oH/ OLICHOYHBIX CPEJICTB MPEACTAaBJICH B MPUI0XKEHUH 2 K pabouell mporpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecreuyeHre JUCHUIINHbI
a) OCHOBHAas JiUTeparypa:

1. AxbsieBa I'. D. OCHOBBI TEOpUU HEUPOHHBIX ceTeil. — HanmoHanbHbII
OtkpoiThiil YHuBepcutet « MHTYUT», 2016 . — 200 c.
(http://www.knigafund.ru/books/178963).

14


http://www.knigafund.ru/books/178963

2. CemenoB A., ConobeB H., Uepnonpynosa E., [{pirankoB A.

WuTennextyanpHbie cucTeMbl: yuebHoe mocodue. — OI'Y, 2013 r. — 236 c.
(http://www.knigafund.ru/books/181693).

0) 10MOJIHUTEILHAS JIUTEepaTypa:

l.EmenssnoB B.B., Kypenunk B.M., Kypenunk B.B. Teopus wm npakruxa
IBOTIOITMOHHOTO MojienupoBanus. — M.: DUSMATIINUT, 2003. — 432 c. — ISBN 5-
9221-0337-7. (www.knigafund.ru/books/207330)

B) BCIIOMOTaTeJIbHAsl JJUTEepaTypa

1. PyrkoBckas [Jl., Ilunuasckuit M., PyrtkoBckuit JI. HelipoHHble ceTH,
TreHEeTHYECKUE aJTrOpuUTMbl M HeuyeTkue cuctemsbl: Ilep. ¢ mombek. W. [
Pynunckoro. — M.: I'opsiuas munust —Tenexom, 2006. — 452 C.

2. TapacoB B.b. OT MHOrOareHTHbBIX CUCTEM K MHTEJUICKTYaJbHBIM OpTaHU3aIMIM:
bunocodus, ncuxomnorusi, uapopmaruka. — M.: Dauropuan YPCC, 2002. — 352 c.
(Hayku 06 uckyccrsennom). — ISBN 5-8360-0330-0.

3. I'aBpunoBa T.A., XopomeBckuii B.®. ba3bl 3HaHNI MHTEIUIEKTYaJIbHBIX CHCTEM.
— CI16.: ITutep, 2000. — 384 c.

4. T'anymikun A.U. Teopus HelipoHHsix ceteil. Ku.1: YueOHoe nocoOue 11 By30B.
— M.: UTDKP, 2000. - 416 c.

5. bammaxkoB A.W., bammakoB M.A. HHTemnekryanbHble HHPOPMALMOHHBIE
TexHosorun: Yued. mocodue. — M.: M3a-so MI'TY um. H.D.baymana, 2005. — 304
c. — (Cepus «Mndopmarrika B TEXHUYECKOM YHUBEPCUTETEN ).

B) mporpaMmmHoe odecnevyenue 1 UHTepHeT-pecypcehbl:

HHTepHEeT-pecypChl BKITIOYAOT y4eOHO-METOINIECKUE MATEPHATIBI B AJIEKTPOHHOM
BUJIE, IIPEJICTaBIIEHHbIE Ha caifte http://lib.mami.ru/ebooks/ B
paznene «bubmmorekay. http://sernam.ru/book _gen.php Hayunast 6ubnmoreka.

8. MarepuajibHO-TeXHUYECKOE O0eceYeHue QU CIUTITHHbI

1) Komnbrorepnsie kiaccbl kadenpsl «CMAPT-texnonorun»: aya. [Ipl1411,
[Ipl416.

OO6opynoBanue U amnmapaTrypa: IpoeKTop, HOyTOYK, MaTepraibl B SJICKTPOHHOM
BHJIC JIJIS JICKIIMH 1 JJaOOpaTOPHBIX padoT.

[TporpamMmMuoe obOecreueHue: nporpamMmubiii komruieke VisualStudio, PyCharm,
PowerPiont

2) bubnuoTeka ¢ YUTATBHBIM 3aJI0M, KHUKHBIN (POHT KOTOPOW COCTABJISET
CHeIUaIn3upOBaHHAs METOIUYECKasi M ydeOHasl TuTepaTypa, >KypHaIbl.
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9. MeToanuyeckne peKOMEHIAlMHU JJIS CAMOCTOATEIbHOI padoThl CTY1€HTOB

CamocTtosTenbHass paboTa ABJISETCS OJHUM M3 BHJIOB Yy4yeOHbIX 3aHsATUH. Llensb
CaMOCTOSITENILHOM PadOTBl — IPAKTHUUECKOE YCBOEHHME CTYJEHTaMH BOIPOCOB
npuMmeHenuss merogoB MM, paccmarpuBaeMbplx B IIpPOLECCE  HU3YUYEHMS
JUCUUTUINHBI.

AynutopHas camocTosiTeNbHas padoTa MO NUCUMIUIMHE BBIMOJIHAETCS Ha y4eOHBIX
3aHATHUSX 1107, HENOCPEACTBEHHBIM PYKOBOJCTBOM NPENOJABaTeNsl U IO €ro
3aJIaHUIO.

BueayautopHas camocTosiTenbHas padoTa BBIMOIHSAETCS CTYICHTOM MO 3aJaHUI0
IpernoaaBaressi, Ho 6€3 ero HeMmoCPECTBEHHOTO yJacTHsl.

3agaum caMOCTOATEILHOM PA0OTHI CTyJAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON Y4EeOHOM paboThI;

- OCBOEHUE COJIEP>KaHUS TUCIMILINHBI;

- yri1yOJieHHne colep KaHus U OCO3HAHUE OCHOBHBIX MOHSATUHN AUCLUILINHBI;

- WCIOJIb30BaHME Marepuajia, COOpPaHHOIO U  IOJYyYEHHOTO B  XOJ€
CaMOCTOSITENIbHBIX 3aHATUHN 1151 3P(EKTUBHON MOATOTOBKH K 3a4ETY.

Buabl BHeayIMTOPHOM CaMOCTOSATEIbHOM padoThI:

- CaMOCTOSITENIbHOE N3YYEHUE OTIIETbHBIX TEM JUCIUIUIMHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K JIJAOOpaTOPHBIM paboTaM.

JIist BBINOTHEHUS JIFOOOTO BHJIA CAaMOCTOATENBHON pabOThl HEOOXOAUMO HPOWUTH
CJIETYIOUIUE ITAMbI:

- OIIpeIeNICHUE LEIN CAMOCTOSATEIbHON padoThI;

- KOHKpETH3alUs [TI03HAaBATEJIbHOM 33]1a4H;

- CaMOOLIEHKa TOTOBHOCTHU K CAaMOCTOSITENIbHOM padoTe;

- BBIOOD aJIeKBATHOTO crioco0a AeMCTBUSI, BEAYIIETO K PELICHUIO 3a]a4uu;

- IJTAHUPOBaHUE PabOTHI (CAaMOCTOSITEILHONM MJTM C TOMOUIBIO MTpenoaBaTesisi) Haj
3aJlaHHEM;

- OCYIIECTBJIEHHE B IIPOLECCE BBIMOJHEHUS CAMOCTOSITENIHOW  PadOThI
CAMOKOHTpPOJISL  (MPOMEXYTOYHOTO M KOHEYHOTO) pe3yJbTaTOB paboOThl U
KOPPEKTUPOBKA BBIMIOJHEHUS PAOOTHI.

Bomnpocsl, BBIHOCHMBbIE HA CAMOCTOSITE/ILHYI0 padoTy

- Ilporpammusiii maker TensorFlow. CrpykTypa, OCHOBHBIC XapaKTEPHUCTHKH,
BO3MOXKHOCTH M 00JIaCTH MPUMEHEHHS Moy s TensorFlow;

- Ilporpammubiii maker Keras. CrpykTypa, OCHOBHBIE XapaKTEPUCTUKH,
BO3MOXXHOCTH M 00JIaCTU NMPUMEHEHUs MOTyJIs Keras.

10. Meroauveckue peKOMEeHIAUHN ISl MPENoIaBaTest
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OCHOBHOE BHMMaHWE IIpU MPENOJABAHUM JUCLUILIMHBL  «VICKycCTBEHHBIE
HEUPOHHBIE  CETHU»  CIEAYyEeT  YHENATh H3YyYECHUIO  CYLIECTBYIOIIMX U
NEePCIEeKTUBHBIX MeTo0B M B npuitoxkeHun k 3amade ynpaBiaeHUs TEXHUYECKUM
oObekToM. Jlnsi akTHBU3alMK Y4eOHOTO Mpoliecca MpPU H3YyUYEHUU TUCHUTUIUHBI
3¢(dEeKTUBHO TNPUMEHEHHE NPE3CHTAUA MO pa3IUYHbBIM TeMaM JIeKIHUH,
KOMITBIOTEPHOE TECTUPOBAHUE B PEKUME O0YUEHUS.

]_IJ'ISI IMPOBCACHUA 3aHATUM I10 AUCTUILIMHC UCIIOJIB3YIOTCA CPCACTBA 06y‘IeHI/I}12

- y4eOHUKH, TEKCTHI JIEKIUN C WLTIOCTPAUUSIMUA U aHUMalued, HHPOPMAaLlMOHHBIE
pecypcsl MHTEpHETA;

- mporpaMMHbIi maker VisualStudio, TensorFlow.NET;
- mporpaMMHEIi maker PyCharm, TensorFlow, Keras.

[Iporpamma cocTaBieHa B COOTBETCTBHH ¢ PDenepaibHbIM TOCYAapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO  HAMPAaBICHUIO
noarotroBkn  OakanaspoB  09.03.01 «WHpopmMaTnka M BBIYUCIUTEIbHAS
TeXHHKa», oOpa3zoBarenbHass mnporpamma (npopuib) «Kubepdpusuueckue
CHCTEMbI».
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[Tpunoxenue 2
K pabouei mporpamMmme

MUHUCTEPCTBO OBPA3BOBAHNS U HAVYKU POCCUNCKOM
®OEJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE VUPEX/IEHUE BBICILIEI'O OFPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

Hanpasnenue noarorosku: 09.03.01 «Mupopmatrka v BeIUUCIUTENbHAS
TEXHUKa»
OII (mpoduiib): «ABTOHOMHBIE HHPOPMAIIMOHHBIE YIPABIISAIOIIUE CUCTEMBD)
®opma 00ydeHHsI: OUHAS
Bun npodeccruonanbHON AESITENBHOCTH:
IIPOU3BOICTBEHHO-TEXHOJIOTMYECKAsl, OPraHU3al[MOHHO-YIIPABJICHUYECKAs

Kadenpa «CMAPT-TexHonorum»

®OH/I OHEHOYHbLIX CPEJACTB
o IMCHUITJIMHE
Heiiponnbie ceTu riry0okoro o0y4enus B 3aja4ax o0padoTku n3o0pakeHuni

Cocras:
1. [TaciopT poHIa OILIECHOYHBIX CPENICTB
2. OnucaHue OLIEHOYHBIX CPENICTB:
BapUAHT YK3aMEHAITMOHHOTO OujIeTa
MepeyYeHb BOMPOCOB ISl IK3aMEHA
oOpas3iibl BOMpocoB U3 (hOHA TECTOBBIX 3aJaHUM

MepeyeHb BONMPOCOB HA SK3aMEH
MepeveHb JTA0OPATOPHBIX padboT

CocTaBuTeIn:

noueHrt, k.H. T.T. Unuatyiuios
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HNckyccTBeHHbIC HEIPOHHBIE CETH

Komnerenuun TexHoJiorus dopma Crenenu ypoBHeit
T o [ebedeHn popmupoBanus OLEHOYHO | OCBOEHMSI KOMIIETeHIIMH
HIEKC OpPMYJIMPOBKA p KOMITeTeHITHi ro
KOMIIOHEHTOB .
cpeacTsa
*
OIIK-8 CIIOCOOHOCTHIO 3HATD: JIEKLHs, T, YO, JIP | ba3oBblii ypOBeHb:
pagpa6aTHBaTB CaMOCTOATEIIbHAA BOCIIPOHU3BOACTBO
* OCHOBHBIC .
ATTOPUTMBI 1 pagOTa, MOJTYYEHHBIX 3HaHUU B X0JI€
OPWHIUIIBI 1 JJaOOpaTOpPHBIC TEKYIIEro KOHTPOJISI; YMCHHUEC
IPOrpaMMBl, p paTop Y1 poIIs; yM
METO/IbI paboTHI, pelaTh TUMOBBIE 3a7a4H,
MPUTOJIHBIE TS
DAKTIHECKOTO paspaboTKH TECTUPOBAHUE PUHUMATh
MPaKTUY r
ATFOPHTMOB, KaK npodeccHOHANIbHBIC U
IIPUMCHCHUA VIIPABJICHYECKHE PEIICHUS
CTPOUTCS
10 U3BECTHBIM aJITOPUTMaM,
aJIrOpHTM, paBUJIaM U METOJIUKAM.
[TOHUMATb IloBbIlIEHHBIIT YPOBEHb:
UCIIOIb3YEMBbIN MPaKTUYECKOE TPUMEHEHUE
SI3BIK MOJTyYECHHBIX 3HAHUN B
IPOrpaMMUPOBAHU IponeCCe N3yICHUA
o JTUCHUTUIUHBL, TOTOBHOCTh
pemiaTh NpakTUYECKUEe
VYMETh: 3a/1a4M MOBBIIICHHOM
CJI0’KHOCTH, HETUIIOBBIE
* IOHUMATh 3a71a4u, MPUHUMATh
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HaIlMCaHHbIE
aNTOPUTMBI B
Pa3HBIX BUAAX: B
0JIOK-cXeMax, B
IPOrPaMMHOM
KOJI€, TEKCTOBBIM
BUIOM

BJIAJETD:

* HABBIKOM
HAIIMCaHUs KOJa,
METOJaMH,
HEOOXOIUMBIMH
TU1s1 pa3paboTKU
aNTOPUTMOB H
porpamm,
IIPUTOJTHBIX JIJIS
PaKTHYECKOTO
IPUMCHCHHUS .

npodeccruoHanbHbIE U

YIPABJICHUYECKUE PELICHUS B

YCIOBHUSIX HEMOJIHOU
ONPE/ICICHHOCTH, NPU
HEJJOCTATOYHOM
JOKYMEHTAJIBHOM,
HOPMAaTUBHOM H
METOIUYECKOM
obecreueHuu.
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HaumenoBaunue

HpeIlCTaBJ'ICHI/IC OIICHOYHOTI'O

Ne OC OLICHOYHOT'O Kpatkas xapakrepucTuka OLEHOYHOI0 CPEACTBA
P P p p cpeactea B DOC
cpencTBa
CpencTBo KOHTPOJIS, OPraHW30BAHHOE KaK CHelMalibHas Oecena
. Bormpocsl o Temam/pazaenam
VYcTHBIN onpoc/ | meaaroru4eckoro paboTHUKA ¢ 00y4aroIuMcs Ha TEMBI,
. . VCITUTITHBI
1 cobecenoBanue (Y | cBs3aHHBIE C U3Yy4aeMOW JUCHUILUIMHON, U PACCUMTAHHOE Ha s
0) BBISICHEHHE 00beMa 3HaAHUI 00y4aroIIerocs Mo OnpeIeICHHOMY
pasneny, Teme, IpodsieMe U T.1I.
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJIAIOIIAS
2 Tect (T) aBTOMATU3UPOBATH MPOLIEYPY U3MEPEHUS YPOBHS 3HAHUN U @DOHJT TECTOBBIX 3aJJaHUHN
yMEHUI 00y4Jaromierocs.
OreHka crmocoOOHOCTH CTy/ICHTa TPUMEHUTH TIOJTyICHHBIC PaHee
3 JlabGopaTopHble | 3HAHUS AJIA IPOBEACHUS aHAIN3a, OIbITA, SKCIIEPUMEHTA U [lepedenn 1abOpaTOPHBIX
pab6ots1 (JIP) BBITTOJTHEHUS MOCTEAYIOIIUX PACUETOB, a TAKKE COCTABIICHHUS paboT U UX OCHAIIIEHUE

BBIBOJIOB

Hepequb OIICHOYHBIX CPEACTB N0 NTUCIHUIIJIUHE

«HcKyccTBeHHBIE HEHPOHHbIE CETI)
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BapuaHT 3K3aMeHANMOHHOTI0 OMJIeTa

MMHUCTEPCTBO OBPA30BAHMS 1 HAYKHW POCCUMCKOM ®EJEPALIMN

OI'bOYBO
«MOCKOBCKHWH NOJTUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

daxynbreT nHGOpMaMOHHBIX TexHoJorui, Kadenpa CMAPT-TexHon0THN
Jucnnmumaa: HellpoHHBIE ceTH B 3a7a4ax yIIPaBICHUS
O6pa3zoBarenbHas mporpamMma: Kubepduznueckue cucTemsl

BUJIET Ne 1

Teopernueckue Borpocs! nocrpoenuss MHC:

Ooyuenue cnosi Koxonena. IlpenBaputenpHass 00paOOTKa BXOAHBIX BEKTOPOB.
BbiOop HauanpHBIX 3HAYEHUH BECOBBIX BEKTOPOB. (CTaTUCTHYECKUE CBOMCTBA
00y4YeHHOH CeTH.

[Ipuknannsie 3agaun npumeHenust MHC:

[Tepuientpon. O0yuenue ¢ yuuresnaem: kiaccudukaims oopasos.

PykoBoaurens OII T.T. Unnatynnos

HepequL BOIIPOCOB K JK3aMECHY

Teopernueckuil BOIpocC
1. . Cnyyaiinelii mponiecc. MapKOBCKHUE MPOLIECCHI.

2. ABtoperpeccus. Koppensunonnas QyHKius.

3. NHTepBan Koppesiu.
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4. AHcaMOIb CITy4YaiHbIX MPOLIECCOB.

5. ABTOperpeccuu BBICHIUX MOPSIKOB.

6. Unentudukanus napaMmeTpoB 0JHOMEPHOI aBTOPErPECCUH.

7. CnydaiiHoe moJe.

8. MHOromMepHoe n300pakeHHe.

9. Onenka napaMeTpoB MHOTOMEPHOTO M300paKeHUSI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

HeaBToperpeccnonHbie MOJIEIM MHOTOMEPHBIX U300paKeHUI.
Mopenu comriupoBanus, mnoje I'ndoca.

BonnoBast Mozies1b MHOTOMEPHOTO M300paKEHU.

JIBaX bl CTOXAaCTUYECKASI MOJIETb MHOTOMEPHOTO H300paKeHUSI.
CraTucTUYECKU aHAJIN3 MHOTOMEPHBIX N300paXeHUI.

Mopens HAOMIOEHUM ¢ aITATUBHON ToMeXoi. PuibTpanus.
Mopenp HaOMIOAEHUI C MYyJIbTUIUIMKATUBHON TOMEX0H. DUiIbTpanusi.
Mopenb HaONMIOAEHUI ¢ UMIYJICHON ToMexoil. dunbTpanus.
OddexruBHOCTh PribTpanuu Kanvana.

OddextuBHOCTH PribTpanuu Bunepa.

O6HapyxeHue CUTHAJIOB Ha (hOHE KOPPETUPOBAHHBIX MIOMEX.
Kputepuii MunumanbHoro pucka. baiiecoBckuii 0OHapyKUTEb.
Kpurepuit Heitmana — [Tupcona. [loporoseiit oOHapyKUTETb.
OxkoHHbIE orepaTopsbl. JIOKambHBIN GUIBTP.

OO6HapyxeHue CUTHAJIOB Ha (hOHE M300paKEHUM CO CII0KHOU CTPYKTYPOI.
OGHapyXeHue CUTHAJIOB C UCIIOIb30BaHUEM HEUPOHHBIX CETEH.
Wnentudukanus mapaMmeTpoB MOJEIHN aBTOPETPECCUU.

Wnentudukamms napaMeTpoB MOJIEIIA aBTOPETPECCUU C KPATHBIMH KOPHSIMHU

XapaKTEPUCTHUECKUX YPaBHEHUH.

28.
29.
30.

Nnentudukarius mapaMeTpoB JBaXKIbl CTOXaCTUYECKONU MO/IEIH.
[Toaronka Mozeneut moja peaabHble U300paKEHUS.

3amaua kinaccuuKauu MHOTOMEPHBIX U300paKEHUM.
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31. 3agava perpeccuu B CTATUCTUYECKOM aHAIN3€ U300paKeHU.
32. McKkyCCTBEHHBIE HEMPOHHBIE CETH.

33. CBepTOUHbBIE HEUPOHHBIE CETH.

34. HeiipocereBas puiibTpanus H300pakxeHUH.

35. Metpuku 3¢ HeKTHBHOCTH HEMPOCETEBBIX pacro3HaBaTeleH.
36. Metpuku 3QPeKTUBHOCTH HEHPOCETEBBIX OOHAPYKUTETICH.

37. HelipoceTeBoe OIIEHMBAHKUE TTAPAMETPOB CTATUCTUUECKUX MOJICIICH
U300paKeHHIA.

38. KomruiekcupoBaHue pe3yabTaTOB MOJICITUPOBAHUS U 00paOOTKH MHOTOMEPHBIX
U300pAKEHUH.

[IpuknangHOM BOmpoOC:

1. [Tepuentpon. O0yueHue ¢ yunteneM: Kiaccuduxanus oopas3os.

2. Ilepuentpon. OOydeHHE ¢ yUUTENIEM: alIIPOKCUMALIASI MHOTOMEPHBIX (PYHKIUI
3. Aaroputm 0OpaTHOrO pacpOCTPaHEHUS OIIHUOKH.

4. ITpoGneMbl 00ydeHus: OMOKa anmpOKCUMAIINK; TIepeoOyUYeHue; OnoKa,
CBSI3aHHAs CO CJIOKHOCTBIO MOJIEIIH.

5. OnTuMu3anus pasMepa CeTu.

6. AnanTuBHAs ONTUMU3AIMH APXUTEKTYpbI ceTu. Bammaanus o0yuenus. Pannsis
OCTaHOBKa OOyUYEHHS.

7. IlpopexxuBaHue CBS3EH.

8. Cetu BcTpeuHOTro pacnpocTpaneHus. CTpyKTypa CeTH.

9. O6yuenue 6e3 yunrtens: Ctpykrypa ciost Koxonernna. CTpykTypa cios
['poccOepra.

10. O6yuenwue ciost Koxonena. [IpeaBapurensHas 00pab0OTKa BXOTHBIX BEKTOPOB.
Bb160p HayaJIbHBIX 3HAYEHUI BECOBBIX BEKTOPOB. CTaTUCTUYECKHE CBOMCTBA
00y4YeHHOH CceTH.

11. MLP cetb B 00paboTke nu3zodpaxkenuii. CTpyKTypupoBaHue ceTu SA cioem.
OOyuenue cetu pu 00paboOTKe N300PAKEHUN METOJOM IPAIMEHTHOTO CITyCKa.
12. Ceeprounsbie cetr. OOpaboTka n300pakeHUH C MPUMEHEHUEM CKOJIB3SIIETO
snpa. OOy4eHHe CEeTH.

13. AnropuTMHUYECKHE METOIbI CETMEHTAITMH B 3a/1a4aX 00padOTKU N300pasKeHHM.
14. Heitponusie cetu 115 cerMeHTanuu n3oopaxenuii. Apxutexkrypa U-Net.

O0pa3ubl BOnpocoB u3 GoHIA TECTOBBIX 3aIaAHUH

Ne Texker Bonpoca BapuaHTsI 0TBETOB
n/n
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Kaxkwne cocTaBngromnie BXoa4T B
VCKYCCTBEHHBII HEHPOH?

1)Cunancer;, 2)DyHKIUSA
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4) OyHKMA aKTUBAIUK; 5)AKCOH

I)Cunancudeckue Beca; 2)DyHKIMS
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4)AxkcoH

1)Bxonpr; 2)Cunancs; 3)CymMmarop;
4)DyHKIUS aKTUBALUU; 5)BbIXoab

1)Anpo; 2)Murtoxonapuu;
3)dennputsr; 4)Cunancel;, 5)AKCOH

Korna nosiBuiicst repmun "lpukinanHas
ceMHUOTHKa"?

B 1890 .

B 2001 r.

B 1995 .

B 2009 r.

B 1950 r.

B uewm 3axkimrouaercs teopema ['énens o
HETOJIHOTE?

JIro6as apudMeTnyeckas oneparus
ABJISIETCS. HETIOJIHOU

B matematuke cymecTByIOT Takue
(bopMyJIbI, KOTOpPBIE SBIISIFOTCS JINOO
WUCTUHHBIMH, TUOO JIOYKHBIMH.

ApudmeTnka SBISETCS HEMOJIHON U
MIPOTUBOPEUUBON CUCTEMOU

Ecnu nekas popmanbHas cuctema
HEMPOTUBOPEUYMBA, TO €€
HEMPOTUBOPEYHBOCTH HEIb35
J0Ka3aTh (OPMaTLHBIMH CPEICTBAMHU

B apudwmeTtnke cymecTByroT Takue
(bopMyIIBI, KOTOPBIE SBIISIOTCS JINOO
WUCTUHHBIMU, JINOO JIO)KHBIMH, HO
KOTOPBIE HE MOTYT OBITh B 3TOU
CHUCTEME HU JIOKa3aHbl, HA
OTPOBEPTHYTHI

B dem cmbICH pe3ybTaToB TEOPEMBI
I'énensa o HenmostHOTE?

MoryT, HaKOHELl, OCYIIECTBUTHCS
HAJIeK/Ibl HA IOCTPOCHUE €UHOM U
CTPOMHOM CUCTEMbI HAYYHBIX 3HAHUIN
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Bo03MOXHOCTH U3BECTHHIX B
HACTOSIIEE BPEMsI BBIYMCITUTEIBHBIX
MAIITUH OKa3bIBAIOTCS HEM3MEPHUMO
0oJiee TOHKMMH U OOraTBIMH, YEM
BO3MO>XHOCTH Y€JIOBEUECKOTO pazyMa

JIro0as BEIUHMCIIMTEIFHAS MAIIMHA,
«YMEIOIIAs» BBIBOAUTH TEOPEMBI U3
aKCHOM, OKa3bIBA€TCs MOJIBJIACTHOM
OTPAHUYEHHUSIM, KOTOPBIC HAIATAIOT
Ha 3TOT MPOILIECC PE3YIbTATHI
TEOPEMBI

KTto cunrtaercs poaoHa4YaIbHUKOM
HCKYCCTBCHHOI'O UHTEJICKTa?

Kapno Konnonn

HopOept Bunep

Paitmonp Jlyminii

Anp0epT DUHIITENHH

Jmutpuit [locnenos

Korna H I'AC ITOABUIICA TCPMHUH
((HCKYCCTBGHHBIP'I UHTEIICKT» ?

B XIII Bexe B cmanun

B 1956 r. na cemuHape ¢
aHAJIOTUYHBIM HAa3BAHUEM B
HaptmyTtckom kosutemxe (CIIA)

B 1990 r. B MaccauycetrckoMm
TexHoJiornueckoM nucrturyte (CHIA)

B 2009 r. na cemuHape ¢

aHAJIOTMYHBIM Ha3zBaHueM B MI'Y
(PD)

CKOJIBKO MPUOIM3UTEIHHO CHHANICOB B | 85-10°
TOJIOBHOM MO3I€ YeJIOBEKa? 5
85-10
15
=10
6
=10

Korz[a IIosABHUJIACh UACA CO3JaHUA
HCKYCCTBCHHOT'O HOI[O6I/I$I YCJIIOBCKA
I pCIICHUA CJIO0KHBIX 3a1d4 U
MOACIUPOBAHNA YCIIOBCUCCKOI'O

B 2001 roxy C.CriunGepr BbITYCTHI
¢unbM "HckyccTBeHHBIN pasyM" - U
HAYaJoCh...

B XIII Beke cpeqHEeBEKOBBIM
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pazyma?

UCHaHCKu# puinocod, MaTeMaTHK U
11oaT Parimon Jlynnuii nonertancs
CO3J1aTh MEXAHUYECKYIO MAIIUHY JUJIS
pELIeHMs pa3IMYHbIX 3a/1a4

B npesuem Erunte Obuta co3nana
«OKHMBAIOIIAsH MEXaHUYECKas CTaTys
oora AmoHa.

B 1881 roay dmopenTtuiickuit
nucarens Kapno Komnoau nanmcan
ckas3ky "[Ipukitouenus [IMHOKKHO.
Hcropust nepeBIHHON KyKJIbl" -
OTTyZa W MOUUIO...

HazoBure acriekTsl 3HaKa B
CEMHOTHUYECKOU CUCTEME.

JleHoTaT, KOHIIENT, relITajJbT

JlanHble, 3HaHUs, UHPOpMaITUs

CI/IHTaKCI/IC, CCMAaHTHKa, ITparMaTuKa

10

B yeM 3akiroyaeTcss akCHOMAaTHYECKUIA
METO/ B JIOTHUKE?

1) BBonsTcst mepBUYHbBIE TEPMUHBL; 2)
C UX MTOMOIIbIO (OPMYITUPYIOTCS
aKCHOMBI; 3) BCE OCTAJIbHbBIE
MTOJIOKEHHUS BBIBOJSTCS U3 AKCHOM C
MOMOILIBIO TEOPEM

Metoxa UCTIOIB3YET AKCUOMBI,
KOTOpBIE JOJKHBI COOTBETCTBOBATH
TpeboBaHusAM: |)HEe3aBUCUMOCTH; 2)
HEMPOTUBOPEUUBOCTH; 3) TTOTHOTHI

Merton ucrnonn3yert: 1) cucremy
JIOTUKH BBICKA3bIBAHUIA; 2)
aKkCMOMaTuKy; 3) dhopmann3aiuio

10T MCTOJ OCHOBBIBACTCA HA 3aKOHC
ACAYKIWHU U UCITOJIB3YCT aKCHOMBI

11

Kaxkue cocrasmistomnue BXOIAT B
OMOIOTUYECKUI HEUPOH?

1)Cunancer;, 2)DyHKIUsSA
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4) OyHKUMS aKTUBAUK; 5)AKCOH

I)Cunancuueckue Beca; 2)DyHKIHS
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4)Axcon

1)Bxonsr; 2)Cunance; 3)CymMmarop;
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4)DyHKIUS aKTUBALUU; 5)BbIX0ab

1)Anpo; 2)Murtoxonapuu;
3)Aenaputsr; 4)Cunancser; 5)AKcoH

Ilepeyennb 1a00paTOPHBIX PadoT

Kou-
Ne BO
HaumeHnoBanue OcHamenne
n/n 4aco
B
S cemectp

1 | Jlaboparopnas pabota Nel Microsoft Visual Studio
«bazoBbie mpuHIMIBI TpuMeHeHus | PyCharm 5
HEHUPOHHBIX CeTe 111 00paboTKU
HN300paKCHUIN

2 | JJabopaTtopHas padota No2 Microsoft Visual Studio
«[Ipumenenue nepuentporos aist | PyCharm 4
pacno3HaBaHMs H300paKEHUN»

3 | JJabopaTtopHas padorta Ne3 Microsoft Visual Studio
«IIpruMeHeHne CBEPTOUHBIX PyCharm 4
HEUPOHHBIX CETEN)

4 | JJaboparopHas pabora Ned PyCharm
«IToaroroBka n300paxeHuit ¢ PyQt 2
UCITI0JIb30BaHUEM si3bika Pythony

5 | JJabopaTtopHas padora Ne5 PyCharm
«PeanuzoBath cBEpTOUHYIO ceTh ¢ | PyQt 2
ucnosib3oBanueM Kerasy» Keras

6 | JlabopaTtopHas pabota Ne6 PyCharm 4
«CemaHTHYECKOE cerMeHTHpoBaHue | PyQt
c ucnoap3oBanrem U-Nety Keras

HToro yacos B 5 cemectpe: | 18

IIpuMepsl 3a1aHNI K J1a0OPATOPHBLIM padoTam

K n1a6opaTopnoii padore Nel

Pazpabotats anroputm 06pabOTKH M300paKEHUS C UCTIOIb30BaHUEM MPOCTOTO

OJTHOCIIOMHOTO TIepLenTpoHa 6e3 00ydeHus.

K nabopatopHoii padore Ne2
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Pazpabotats anroputm 06pabOTKH 30H UHTEpeca JJIsl KiaccuPuKay n300pa>keHus
Ha OCHOBE HEUPOHHOM CETH
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[Ipunoxenue 1

CTpykTypa U conep:kaHue TUCHUIINHBI «AcKycCTBEeHHbIEe HEliPpOHHBbIE CETH
no HanpaJeHuio 09.03.01 «MupopmMaTnka U BHIYMCIUTEIbHAS TEXHUKA» U

npo¢puiro noaroroku «Kudepdusunyeckue cucreMb»

He Buabl yueoHoi padoThl, Buabi Dopm
C | ne BKJIIOYAS CaMOCTOAITE/IbH
e |Jf | CaMOCTOSATEJbHYI0 padoTy o aT"I;:ECT
Ne M | Ce | CTYAEHTOB, U TPYAOEMKOCTb | pa0d0Thl CTYACH J—
Ne Pa3gen e | Me B yacax TOB
n/n c | cT
TpaJIH/CJIa6CPKCHCPeK33
P C P |J | A || P
P
BBenenue
Kparkas wuctopuss BO3HUKHOBEHUSI U
pa3BUTHSA nn. Nnes CO3JaHus
11 UCKYCCTBEHHOI'O TMOA00Us 4YeJOoBeKa JUIs > 1 2 6 8
pelieHust CJIOKHBIX 3a/1a4 u
MOJICJIMPOBAHUS YeJIoBEeYECKOro pazyma. O
TEPMUHE «HUCKYCCTBEHHBI HHTEIJIEKT).
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[Ipenmer, 3a7a4yu 51 coAeprKaHue
JUCUUIUIMHBL.  OCHOBHBIE  TOJIOXKEHUS,
IIOHSATHS U OTIPEJCITICHUS.

Mopesau npeacraBjJeHUs 3HAHUHA

OmnpeneneHue JTAHHBIX. Oranbl
TpaHchOpMaIlMKM JTaHHBIX TMpU 00paboTKe.
Onpenenenue 3HAHU. OTansl

TpaHchopMaluy 3HaHUM. Paznuune Mexmy
MOHATUSIMU ~ «JIaHHBIE» U «3HAHUM.

1.2 |l'emepaunss u wuHTEpHIpeTanUvs 3HAHUM. 8
[ToBepxHOCTHBIE U TJIyOMHHBIE 3HAHHUS.
[IpouenypHble U JeKIapaTUBHBIE 3HAHUSL.
Monaenu MPE/ICTaBICHUS 3HAHUN:
MNPOAYKIIMOHHBIE MOJIENIN; CEMAHTHYECKHUE
cetd; (pelmMbl; (opMallbHbIE JIOTUYECKUE
MOJIENH.
HeiipoxkuOepHeTuka U  KHOEpHETHKA
«YEPHOTO SAUIUKA»
buonornueckue ACIIEKThI HEPBHOM
JESATEIbHOCTH. bHONOrnuyecknui - HEMpPOH.
1.3 buonornueckue ACIIEKThI HEPBHOU 8

nesaTenpHoCcTH.  HeupoHHble cetm  Kak
OCHOBAa IUEHTPAJIbHOM U nepudepuitHon
HEPBHOM CHUCTEMBI. buonornueckue
ACIIEKTBI HEPBHOM JEATEIIBHOCTH.
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buonorndeckas UI3MEHYUBOCTh U OOy4YEeHUE
HEUPOHHBIX CETEH. [Tporpammuo-
amnrapaTHoe  MOJEIMPOBAHUE  CTPYKTYD,
OT00HBIX CTPYKTYypE MO3ra.
UckycctBeHHbt  HEeWpoH. DopMabHbIN
HeupoH  Makkanoka-Ilurrca.  Iloucku
AJITOPUTMOB PELICHHUS WHTEIUICKTYaJIbHbIX
3aJa4 HA  CYLIECTBYIOIIMX  MOJEIIAX
KoMITbIOTEpOB. KubepHetnueckue Moienu u
IIOAXO/BI. OcHoBHBIE HaIIPABJICHUS
passutusa 1MU.

1.4

HckyccrBennbie Heilponnblie cetu (MHC)
NckyccTennsiii HeripoH 1 MHC. Cunaricel

M CHHANCUYECKHE  CBS3H. YpoBHu
CI0>KHOCTH HEWpoceTeN. 3anauu,
pelaemMble c MTOMOIIIbIO NHC.
[IpenmymiecrBa HEUPOHHBIX ceren.
Henocratku HEWPOCETEN. OyHKIMA

aktuBay. Buasl (yHKIHME akTUBaLUU:
€AMHUYHAsl CTyIleHYaTasl, JIOTUCTHYECKas,
runepOosmueckuii  tanreHc.  CBolicTBa
CUTMOUJIATBHBIX ~ (YHKIIUWA  aKTHUBAIIUH.
Bunet MMHC. OgpHocnoliHbie HEHPOHHBIE
cetu. MHOrOCIIOMHbIE HEUPOHHBIE CETH.
Cetn mpsiMmoro pacnpoctpaneHus. Cetu ¢
oOpaTHBIMU CBS3MM. O0yueHnue
HeliponHoM cetn. OOydaromnas M TeCToBas
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BbIOOpKH.  OOyueHHWEe C  y4UHTEJEM.
OOyuenne 6e3  yuurtens.  AJTOPUTM
oOyueHuss 1Mo  Merony  oOpaTHOro
pacnpoCTpaHEHHs! OIINOKH.

1.5

IlepcenTpoHsbI

ITepcentpon kak mnpocrevmmii Bua MHC.
CeHCOpbI,  aCCOLIMATUBHBIE  3JIEMEHTHI,
pearupyromue aneMeHTsl.  IlepcenTpon
PozenOnarra. Teopema 00 oOydeHuu
[IEPCENTPOHA. ITepcentponHas
npeacrasisgemMoctb. [Ipobimema  QyHKIIMM
NCKJIIOYAIOIEE  WJIN.  Jluneiinas
paznenumoctb. [Ipeomonenue npoodIeMbl
JuHeWHoU paznenumocTtu. Knaccudukamms
MIEPCENTPOHOB. [lepcentpon ¢ oaHUM
CKPBITBIM CJI0eM (py1eMeHTapHBII
nepcentpoH). OIHOCIONHBIN TEpPCENnTPOH.
CpaBHEHUE OJHOCIOHWHOIO MEPCENTpPOHA U
HMCKYCCTBEHHOI0 HEWpOHa. MHOrOCI0MHBIN
nepcenTpoH 1o PozenbOmarry.
MHoOrocionHbI IEPCENTPOH 11(0)
Pymenbxapry. 3agauu, penaeMbl
nepcenTpoHOM. 3amauu  KiacCUUKAIIIH.
Teopemsl Pozenbumarra. Jluneitnas
pa3IeTUMOCTb.

1.6

OO0y4eHne HCKYCCTBEHHbIX HEHPOHHBIX
ceren
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OOyuenue ¢ yuuTenem: Kiaccuukaims
00pa3os. OG6yuenue c YUUTEIEM:
anmpOKCUMAIMs MHOTOMEPHBIX (DYHKITHA.
Teopema Konmoroposa. Teopema CroyHa.
AJTOpUTM OOpaTHOTO  PACTIPOCTPAHECHUS
omuobku. IIpobGrmembl oOydeHUs: oIIMOKa
anmpoKCcUMaIuy; rnepeoOydyeHue; omuoka,
CBSA3aHHAasT CO  CJOXKHOCTBIO  MOJIEJH.
OnTuMmuzanusi pasmepa cetu. AjanTUBHAs
ONTUMH3AIUN ApPXUTEKTYPBI CeTH.
Banmunanusa oOydenus. Pannsii octaHoBKa
o0yuenus. I[lpopexuBanue cBszeil. Cetu
BCTpPEUHOTO pacnpoctpaneHus. CTpykrypa
cetu. OOyuenue 6e3 yuutens: CTpykTypa
cnos  Koxonenna. Crpykrypa  cios
I'poccoepra. OOyuenue cnos Koxonena.
[IpenBapurenbHasi 00pabOTKa  BXOJHBIX
BEKTOPOB. BBIOOp HayanbHBIX 3HAYCHUU
BECOBbIX  BEeKTOpoB.  (Crarucruueckue
cBoiicTBa 0OyueHHo cetu. OO0yueHue cios
I'poccOepra. Cetb BCTPEYHOTO
pactnpoCTpaHEHUsT  TOJHOCTBIO. Cetn
BCTpeYHOro pacmpoctpaHeHus. Cxkarue
naHHeix. CeTn ¢ OOpaTHBIMH  CBSI3SIMH.
Heitponqunamuka B Mojenu Xonduia.
[IpaBumno oOy4eHus Xeb0a.
ACCOITMAaTUBHOCTh, NMaMATH W 3ajada
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pacnio3HaBanusi 00pazoB. CeTb XeMMHUHTA.
JIByHanpaBieHHAs] acCOLIMATHBHAS MaMSITh.
[Ipumenenus cetn Xondwuina K 3agadyaMm
KOMOMHATOpHOM  onTtuMmu3anuu. Meroa
UMMHUTaIMu oTxura. Mammna bonbpimana.
Ontumuzanus ¢ nomouibio cetu KoxoHena.
PacTtyniue HEMpPOHHBIE CETH.

1.7

IIpenoOpadoTKa JTaHHBIX

OOmue BOMPOCH TOJATOTOBKH JIAHHBIX.
Makcumuzanuss  SHTPONMM  Kak  IeJib
npenoopadoOTKH. KonupoBanue
HEUYHUCIIOBBIX MepeMeHHbIX. OTIn4ne MEXKIY
BXOJHBIMU U BBIXOJIHBIMU TE€PEMEHHBIMHU.
NunuBuayanbHass HOPMUPOBKA JIaHHBIX.
CoBmecTHasi HOPMHUPOBKA: BBIOCITMBAaHUE
BX00B. [loHMKEHNE pa3MEpPHOCTH BXOOB
METOJIOM I'JIaBHBIX KOMITOHCHT.
Boccranosnenne MPOIYIIEHHBIX
KOMITOHEHT JTQHHBIX. ITonmxenue
Pa3MEpHOCTH BXOJI0B c ITOMOIIIBIO
HEUPOCETEN. KBanToBanue BXOJIOB.
JIunennas 3HAYUMOCTh BXOJIOB.
Henuneiinas 3Ha4YMMOCTh, BXOJO0B. Box-
counting  amroputMbel.  DopmHpoBaHuE
ONTUMAJILHOTO MPOCTPAHCTBA MPU3HAKOB.

12

1.8

Ipuxkiaagubie  3a4a4u  NPUMEHEHMS
HCKYCCTBEHHbIX HEMPOHHBIX CeTeH

14
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[lepuenTpoH B OOYYEHHUH C YUHTEICM:
knaccudukanus obpazon. I[lepuentpon B
OOy4eHHH C YyYUTENIeM: amlpOKCHMAIIUs

MHOT'OMEPHBIX byHKIHI Anroputm
oOpaTHOr0  PacHpOCTPAHEHUS  OIIMOKH.
[TpoGiembI o0yueHus: ormuoKa

anmnpoKCUMaluy; NepeodydyeHue; oumoka,
CBSI3aHHasi CO  CJOXKHOCTBIO  MOJIEJH.
OnTtumu3anus pasMepa ceTu. AnanTuBHas
ONTUMH3ALUU aApPXUTEKTYpPBI CETH.
Banmunauusa oOyuenusi. PaHHsAs ocTaHOBKa
oOyuenus. IlpopexuBanue cBszeil. Cetu
BCTpEeUHOro pacmpoctpaHeHus. CTpykTypa
cetu. OOyuenue 6e3 yuurens: CTpykrypa
cnos  Koxonenna.  Crpykrypa  cios
I'poccoepra. OOyuenune 0e3  yuuTes:
Crpykrypa cnos Koxonenna. Ctpykrypa
cnos  I'poccbepra.  OOyuenue  cios
Koxonena. IlpenBaputenpHasi o0paboTka
BXOJHBIX BEKTOpOB. BpIOOp HayalbHbBIX

3HAYCHU BECOBBIX BEKTOPOB.
CrarucTuyeckue  CBOHCTBAa  OOYy4YEHHOM
CETH. MLP cerb B  oOpaboTke

n3o0paxkennii. CTpyKTypupOBaHHue ceTu SA
cioeM. OOyueHue cetu mpu 0o0pabOTKe
M300paXEHU  METOJAOM  TPaJUEHTHOTO
cnycka. Caeprounble cetu. OO6paboTka
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U300paKeHU C IPUMEHEHUEM
cKkoib3dmero  sapa.  OOydeHHe — CeTH.
ANTOPUTMHYECKUE METOIBI CErMEHTAINH B
3aavax 00paboTKu n300pakeHU.
HeifponHele cetTm Ans  CEerMEHTAIUH
n3o0paxkenui. Apxurekrypa U-Net.

dopMa aTTecTalMHU

Bcero yacoB no JuCHUINIMHE B IISITOM
CCMCCTPC

18

54

72

18
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