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1. lleau u 32724 OCBOEHHUS JUCIUILIMHBI
1.1. Hean aucuMniinHbl

K ocHOBHBIM meJdaM OCBOCHMA JUCHUITIINHBI «I/ICKYCCTBGHHBIG HeﬁPOHHBIC CCTH»
CICAYCT OTHCCTHU:

— (popMUpPOBaHUE Y CTYJCHTOB 3HAHHI OOILIUX MPUHIIUIIOB, METOOB U CPEJICTB
UCKyccTBeHHOro nunresuiekra (M), npuMeHnsaeMbIx 11 yIpaBIeHHs! CII0KHBIMA
TEXHUYECKUMHU 00bEKTaMU;

— MOJATOTOBKY CTYJEHTOB K JIE€ATEILHOCTH B COOTBETCTBUM C KBATU(DUKAITMOHHON
XapaKTepUCTUKON OakasiaBpa Mo HAMpaBICHUIO.

1.2. 3agauy AUCHUILJINHBI

- O3HaKOMJIEHHE C OCHOBHBIMU IMOHATHUSIMHU, OTHOCSIIUMHUCS K HMCKYCCTBEHHOMY
unrtemiekty (M) cucrem ynpapneHus;

- U3y4YEHHE OCHOBHBIX HalpasieHui pa3sutus MU, npuHOUIIOB CO31aHUs CUCTEM
WU, ux pa3HOBUIHOCTEHN U KIacCU(UKAIIK;

- U3y4YEHUE MPUHIIMIIOB MOCTPOCHUS U 00JaCTEel MPUMEHEHHUS IKCIIEPTHBIX CUCTEM
(30);

- U3YYEHHE CBEJICHUN O MPUKIIATHOW CEMUOTHKE U 3HAKOBBIX CHCTEMAX;

- U3y4YCHHUE MPUHIUIIOB MOCTPOCHUSI U 00JlacTell nmpuMeHeHus (PopMaTn30BaHHbBIX
JIOTUYECKUX CUCTEM;

- U3y4YeHUE MPHUHIMIIOB MOCTPOCHHUS U 00JIaCTel MPUMEHEHUS] UCKYCCTBEHHBIX
Herponnsix cereit (MHC);

- U3y4YCHHE MPHUHIUIIOB MOCTPOEHUS M 00JacTell MPUMEHEHUS HEUYETKUX CUCTEM
yIpaBJIEHUS;

- U3y4eHHE METOAOB U anroputMoB MU nmpuMeHUTENBbHO K 3a1ade yrnpaBiICHUS
TEXHUYECKUMH 00BEKTAMMU;

- O3HaKOMIJICHHE C ITPOTHO3aMu pa3Butus cucrem NN.

2. Mecto nucuuninnbl B cTpykrype OOII 6akanaBpuara

JucuurnnHa  «VICKyCCTBEHHbIE HEHWPOHHBIE CETH» OTHOCHUTCA K  YHUCIY
npodeccruonanbHbIX yueOHbIX 0a3oBoro nukia (b1) ocHOBHON 0Opa3oBaTeILHOM
nporpamMmbl  OakanmaBpuata. OHa CBsf3aHa JIOTHUECKHM U COJIEPKATEIHHO-
METOJUYECKH CO CIEAYIOUMMH TUCHUIUIMHAMU U npakTukamu OOIT:

Jluneiinas anre0pa,;

MaremMaTu4eCcKuil aHaJIu3;

HuddepentmanbHble U UHTETPAILHBIE YPABHCHHUS,
Teopust BEpOSATHOCTEN U MaTEeMaTHYECKasi CTAaTUCTHKA,;
JluckpeTrHas MaTeMaTHka;

OCHOBBI TEOPUU CUCTEM M CUCTEMHOIO AHAIIN3A;



HporpaManOBaHHe H OCHOBBI aJITOPUTMHU3 AU,
HpOFpaMMI/IpOBaHI/Ie H AJITOPUTMHU3AIHA Ha A3bIKAX BBICOKOI'O YPOBHS,

Cucrembl

TCXHUYCCKOI0 3pCHUA B

YIIPABJICHHUS.

ABTOMATU3HUPOBAHHBIX CHCTCMaX

3. [lepeveHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMS 10 IMCUHILINHE
(MoayJ110), COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3yIbTATAMH 0CBOCHHSA
o0pa3oBaTeJbHOM MPOrPaMMBbI

B pesynbrate oCcBOEHUs AMCIUIUIMHBI (MOIYJsA) y oOydaronuxcs GopMUPYIOTCS
CJIEIYIONTUE KOMIETEHIIUU U JTOJDKHBI OBITh JOCTUTHYTHI CJIEAYIONINE PE3yIbTaThI
oOy4eHHs Kak dTar (GOpMUPOBAHKS COOTBETCTBYIOIIUX KOMIETEHITUHI:

B pesyabTare

IlepeyeHb MuIaHUPYEMBbIX

0CBoCHHA €3yJIbTATOB
Kon o0pa3oBaTeIbHOM pesy
00yueHusl 1o JUCIHUIIIHHE.
KOMIIeTeHIIUH NPorpamMmblI .
N Oo0yuaromuiics 10J15KeH
00y4arIIMHCS J0J/I2KEH
00,121aTh
OIIK-8 OIIK-8. Cnocoben | OIIK-8.1. 3naer oCHOBHBbIE
pa3pabaTbiBaTh QJITOPUTMBI U | SI3BIKM  TPOTPAMMHPOBAHUSA,
MPOTPaMMBbI, TIPUTOAHBIC IS | OTICPAIMOHHBIC CHCTEMBI U
MPAKTUYECKOTO MMPUMEHEHUS | 00OJIOYUKH, COBPEMCHHBIC
cpenbl pa3paboTku

MIPOTPaMMHOT0 00eCTICUeHUSI.

OIIK-8.2. YmMeeT cCOCTaBIsATh
aJITOPUTMBI, UCaTh u
OTJIQXXKUBaTh KOIbI Ha S3BIKE
IPOrpaMMHUPOBAHMS,
TECTUPOBATh
PaboTOCIIOCOOHOCTD
POrpaMMbl, HMHTEIPHUPOBATH

POrpaMMHBIE MOTYJIU.

OIIK-8.3.
IpOrpaMMHUPOBAHMS,

Bnaneer s3pIkoM




METOTaMH OTJIAIKA u
TECTUPOBAHUS
paboTocnocoOHOCTH
IPOTPaMMBI

4. CTpyKTYypa " coepkaHue JTUCHUILTHHbBI

OO6mrast TpyT0EMKOCTh TUCHUILINHBI COCTaBIseT 4 3a4eTHBIC SAUHUIIGI, T.e. 144
aKaJeMHYecKuXx dvaca (M3 HUX /2 yaca ayJuTOpPHBIX 3aHATUN, (2 daca —
caMOCTOATEIbHAsA paboTa CTYIEHTOB).

Paznensl gucuumimHbl  «VICKyCCTBEHHBIE HEWPOHHBIE CETHM» M3Y4YarOTCS Ha
TpeTbeM Kypce. B msitom cemectpe Bwlmensiercs 18 yacoB nekuuid u 54 daca
71a00paTOPHBIX PadOT.

IsaTerii cemecTp: nekuuu — 18 yacos, nmaboparopHsie padoThl — 54 yaca, popma
KOHTPOJISL — 3K3aMEH.

Copepxanue pa3aesioB IMCHUIIHHBI
BBenenue

Kpatkas wucropus BO3HUKHOBeHMss W paszButus WM. HWpea cosganus
HMCKYCCTBEHHOTO TMOJO0MS 4YelloBeKa JJId pElIeHUs CIOXKHBIX 3a1ady |
MOJEIIMPOBaHUsl  yenoBedyeckoro pazyma. O  TepMUHE  «HUCKYCCTBEHHBIN
uHTeiekT. llpenMer, 3agaunm W coAepKaHue OUCHUILIMHBI. (OCHOBHBIE
MTOJIOKEHUS, TIOHSTHUS U ONPEACIICHHUS.

Mopenan npeacraBjieHus 3HAHUI

Onpenenenue JMaHHBIX. OTanbl TpaHchOpMaIMU JIaHHBIX TIpU  00paboTKe.
Onpenenenve 3HaHWM. OTambl TpaHcpopManuu 3HaHUM. Paznuume Mexmy
MOHATUSIMU «JIaHHBIE» W <«3HaHUs». [eHepanuss W WHTEpHpeTanus 3HAHUH.
[ToBepxHOCTHBIE U T1yOMHHBIE 3HaHUA. [IponienypHbie U AeKIapaTUBHbIC 3HAHUS.
Mopaenu npecTaBieHUs 3HaHUN: TPOTYKIIMOHHBIE MOJICNIN; CEMAaHTHYECKUE CETH;
dpeitmbl; popMaTbHbIE TOTUYECKUE MOJIEIH.

HeiipoknOepHeTnKa 1 KN0EPHETHUKA «YEPHOT0 SIIIIMKA»

buonornueckne acrekTsl HEPBHOM JEATEIBHOCTH. DHOJIOTMYECKUMH HENPOH.
buonornueckue acneKkTbl HEPBHOM IEATEIBHOCTH. HEMPOHHBIE CETHM KaKk OCHOBA
[EHTpaJbHOH M mnepudepuitHoll HEPBHOM CHCTEMBbI. buojornueckue acnekThl
HEPBHOW JesATeIbHOCTH. buojornyeckas M3MEHYUBOCTh U OOy4Ye€HHE HEHPOHHBIX
cereii. [IporpamMmHoO-anmapaTHoe€  MOJIECIMPOBAHUE  CTPYKTYp, MOJOOHBIX
cTpykTrype Mo3sra. MckyccTtBeHHbld HevipoH. DopmanbHbd HEeWpoH Makkanoka-
IIutrca. Ilonckn anMrOpuTMOB pELICHUA HMHTEIUIEKTYAJIbHBIX  3aJad  Ha
CYLIECTBYIOIIUX MOJEISIX KOMIbIOTepoB. KubepHernueckue MoJenu U MOIXOMIbI.
OcHoBHbIe HanpaBieHus pa3Butus UN.




HNckyccrBennblie HeilponHblie cetu (MHC)

UckycctBennsiii HelipoH 1 MHC. CuHanchl U CHHANICHUYECKUE CBSI3U. Y POBHU
CJIIOKHOCTH Helpocerell. 3aaauun, pemaemMble ¢ nomoiubio MHC. IIpenmyiectsa
HeUpoHHbIX cererd. Hepgocratkm Heupocerer. DOyHKIHMS aKTUBauWMU. Buasl
byHKIIAN aKTUBAIU: €AMHUYHAS CTyIICHYAaTasl, JIOTUCTUYECKAS,
runepOonnueckuii TanreHc. CBONCTBa CUTMOMIATBHBIX (YHKIMA aKTHBAIUU.
Buaer MHC. OpHocnoitHble HEHPOHHBIE C€TU. MHOIOCIOMHBIE HEHPOHHBIE CETH.
Cetu mnpsimoro pacnpoctpanenus. Cetu ¢ oOpaTHbiMH CBs3siMU. OOyueHue
HelpoHHoM cetn. OOywaromass M TectoBas BbIOOpkU. OOydeHUE C y4dUTEJIEM.
OOyuenue 0Oe3 yuutrens. AJNTOpUTM OOy4YeHUST 1O METOJQy OOpaTHOro
pacnpocTpaHeHus OIUOKH.

IHepcenTpoHbI

[Tepcentpon kak mpoctermmii Bug MHC. Cencopsel, accOoUMaTUBHBIE 3JIEMEHTHI,
pearupytonue snemeHThl. llepcentpon Po3zenOnarra. Teopema 00 00yueHuu
nepcentpoHa. Ilepcentponnass mpencraBisieMocts. [IpoGrmema  dyHKIUU
NCKIIIOYAIOUIEE WJIN. Jluneitnas paspenumocTs. Ilpeoponenue mpoOiieMbl
muHenHo# paznenumoctu. Knaccudukanus nepcentpoHoB. Ilepcentpon ¢ ogHuM
CKPBITBIM cJIOeM (dJIeMEHTapHbIM mepcenTpoH). OJHOCIOWHBIN TEPCenTPOH.
CpaBHEHHME  OJHOCIOMHOIO MEpPCENTPOHA W  HCKYCCTBEHHOIO  HEMpOHA.
MHuorocnoiiabiii epcentpod 1o Po3zen6matTy. MHOTOCTOMHBIN MEpCEeNnTPOH IO
Pymenbxapry. 3amauu, pemiaemMbl MEPCENTPOHOM. 3ajaud  KiaccuUKaAIUU.
Teopembr Po3en6narra. JInHeitHas pa3aenuMocTs.

OO0y4eHne HCKYCCTBEHHBIX HEHIPOHHBIX ceTel

O6yuenne c yuuTenem: kiaccupukanus oOpazoB. OOyueHHE C YUHUTENEM:
anmpokcumanuss MHoroMepHeix (GyHkuuii. Teopema Konmoroposa. Teopema
CroyHna. Aaroput™m 00paTHOro pacrnpoctpaHeHus: ommoku. [Ipodiembr 00yueHus:
omuOKa anmpoKCUMAIINH; Tepeo0yueHne; Ommoka, CBA3aHHAS CO CIOXHOCTBIO
Mogenu. OnTuMu3anus pazMepa ceTh. AJTanTUBHAS ONTUMHU3ALUU APXUTEKTYPHI
cetu. Bammpmanms oOyuenus. Panusas ocrtaHoBka oOydenus. IIpopexuBanue
cBsazeil. Cetn BcTpeuHoro pacrpoctpaHeHus. Ctpykrypa cetu. OOydenue Oe3
yunrtens: Ctpykrypa cinosi Koxonenna. Ctpykrypa cinosi 'poccOepra. OOyuenue
cnos Koxonena. IlpenBapurenvHas o00paOOTKa BXOJHBIX BEKTOPOB. BriOOp
Ha4yaJIbHBIX 3HAUYCHUN BECOBBIX BEKTOPOB. CTaTHUCTHYECKUE CBOMCTBA OOyUYECHHOMN
cetu. OOyuenne ciost ['poccOepra. CeTb BCTPEUHOrO PACIPOCTPAHECHUS
noiaHocThio. CeTn BCTpedyHOro pacnpocTpaHenus. Cxxarne naHHbiX. CeTu ¢
oOpaTHeiMH cBsi3siMH. Heliponunamuka B mojenu Xonduiga. [IpaBuno oOyuenus
Xe00a. AccolMaTUBHOCTh MaMATH M 3ajladya pacro3HaBaHusi 00pa3oB. CeTb
XeMmuHra. JIByHarpaBieHHas accollMaTUBHAsA NaMAThb. llpumeHeHus cetu
Xonduiaa K 3a1auaM KOMOMHATOPHOM ONTUMU3AIMU. MeTo UMMUTALIMK OTXKUTA.
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Mammuna bonbnmana. Ontumuzanus ¢ nomompo ceth Koxonena. Pacrtymme
HEUPOHHBIE CETH.

IIpenoOpadoTKa TaHHBIX

OO6mue BOMPOCHl MOJATOTOBKM JAHHBIX. Makcumuzaius SHTPONUU Kak I1Eelb
npenodpadoTku. KomaupoBaHWe HEYHUCIOBBIX MEPEMEHHBIX. OTIMYME MEXIY
BXOJIHBIMU U BBIXOJHBIMU MTEpEMEHHBIMU. VIHIMBUIyallbHAsI HOPMUPOBKA TAHHBIX.
CoBMecTHasi HOPMHpOBKA: BbIOeTHMBaHUE BXOAOB. I[loHMXEHHE pa3MEpPHOCTH
BXOJOB METOJIOM TJIaBHBIX KOMIIOHEHT. BoccTaHoBiIeHHE IPOIMYIIEHHBIX
KOMITOHEHT JaHHBIX. [IOHM)KEHHE pa3MEepHOCTH BXOJOB C MOMOIILIO HEHpPOCETel.
KBaHToBanue Bxoj0B. JIMHEHHAas 3HAYMMOCTHh BX0J0B. HenmHelHass 3HAYMMOCTD
BX0J0B. Box-counting anroputMmbel. @opMUpOBaHUE ONTUMAJILHOTO MPOCTPAHCTBA
IIPU3HAKOB.

IpuxiagHbie 3a1a44 NIPUMEHEHHUS UCKYCCTBEHHBIX HEPOHHBIX CeTel

[lepuentpoHn B 00yueHHM C ydyuTeneM: Kiaccudukanus oopa3os. Ilepuentpon B
OOy4YeHHHM C YYHTEJIeM: aNMpOKCUMAIHMsI MHOTOMEPHBIX (YHKIUH AJTOpUTM
oOpatHoro pacmpoctpaneHusi omuOku. [IpobOinembl  oOydeHus:  ommuOKa
anmpoKCUMAIuy; mepeoOydeHne; ommoKa, CBA3aHHAs CO CIOXKHOCTBIO MOJIEIH.
OnTuMuzarusi pasMepa ceTH. AJanTHBHAS ONTHMHU3AIMH APXHUTEKTYPHI CETH.
Banmunanus oOyuenusi. Pannsisi ocraHoBka oOyuenus. lIpopexuBaHue cBs3ei.
Ceru BcTpeuHoro pacnpoctpaHeHus. Ctpykrypa cetu. OOyueHue 0e3 yduTens:
Crpyktypa cnosi Koxonenna. Ctpykrypa cios ['poccoepra. OOyuenue 0e3
yuutensi: Ctpykrypa ciost Koxonenna. Ctpykrypa cnost I'poccOepra. O0yuenue
cnos Koxonena. IlpenBapurenvHas o00paOOTKa BXOJHBIX BEKTOpPOB. BriOOp
HAaYaJIbHBIX 3HAYEHUW BECOBBIX BEKTOpPOB. CTaTHCTUUYECKHE CBOMCTBA 00YUYEHHOM
cetu. MLP cetb B 00paboTke n3obpaxkenuii. CTpyKTypupoBaHue ceTu SA cioeMm.
OOyuenue cetn npu o0OpabOTKE M300paKEHUIl METOJOM TIPaJMEHTHOrO CITyCKa.
Cgeptounble ceTu. O0paboTka U300pAKEHHI ¢ TPUMEHEHUEM CKOJIB3SIIETo sapa.
OOyueHue ceTu. AJITOPUTMUYECKUE METOJbI CETMEHTAIlMU B 3ajayax 00pabOTKu

n3o0paxeHuit. HeiipoHHbIE CeTH JJIi CETMEHTAIlMU W300pakeHUuU. ApXUTEKTypa
U-Net.

5. O0pa3oBare/ibHbIE TEXHOJIOTUHU

Mertoauka mipenofaBaHus JUCHUIUIUHBI «VICKyCCTBEHHBIE HEUPOHHBIE CETU» H
peanu3alsi KOMIETEHTHOCTHOIO MOJIX0/1a B U3JI0KEHUU U BOCHPHUITUN MaTepUalia
MpeAyCcMaTPUBAET HCIOJIb30BAaHUE CIEAYIONIMX AaKTUBHBIX M MHTEPAKTUBHBIX
dbopM TpoOBENEHUS TPYIMIOBBIX, WHIANBUIYATbHBIX, AyJUTOPHBIX 3aHATUNA B
COUCTAaHWU C BHEAYJIUTOPHOW paboTON C 1enbi0 (HOPMUPOBAHUS U PA3BUTHUS
npo¢eCCUOHANILHBIX HABBIKOB O0YYaIOIIUXCS:



- IOJITOTOBKA K BBITIOJIHEHHUIO JTA0OPATOPHBIX padOT B JTAOOPATOPHUSX BY3a,

- BBITIOJTHEHHE TAOOPATOPHBIX paboT B 1abOpaTOPHUSIX BY3a;

- OpraHu3alusl ¥ MPOBEJICHHUE TEKYIIero KOHTPOJISA 3HAHUM CTYIEHTOB B (opme
YCTHOTO OTIPOCa;

- TPOBEJCHWE WHTECPAKTHBHBIX 3aHATUH 10 TOJATOTOBKE K KOMITBIOTEPHOMY
TECTUPOBAHUIO C WCIOJB30BaHUEM IporpaMmmHoro komruiekca Moodle (Crucremsr
JTUCTAaHIIMOHHOTO 00y4ueHusI MocmoimTexa);

OOyueHue Mo JHUCIUILUIMHE BEIETCS ¢ NMPUMEHECHUEM TPaIUIIMOHHBIX IMOTOKOBO-
TPYIIOBBIX  MH(POPMALMOHHO-TEJICKOMMYHUKAIIMOHHBIX — TexHoyorui.  [lpu
OCYIIECTBICHUH 00pPa30BaTEIILHOTO MpoIecca MO JUCIHUIUIMHE HCIIOJIb3YIOTCS
CIICAYIOIIHE UH(POPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIC TEXHOJIOTUH:
NPE3CHTAIMK C IPUMEHEHUEM MPOEKTOpa 1 porpammbl PowerPoint.

YaenbHBI BeC 3aHATHH, NMPOBOJAMMBIX B MHTEPAKTUBHBIX (opmax, ompesesieH

IJIaBHOM 1IeJIbI0 00pa30BaTeNbHOW MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHWHIEHTA
oOy4Jaronmxcs U coAep:KaHueM JUCHUILUIUHBI « ICKycCTBEHHBIE HEHPOHHBIE CETH»
U B II€JIOM IO JTUCIUIUIMHE cocTaBisieT okolio 10% ayTuTOpHBIX 3aHATUN. 3aHATHSA
JEKIIMOHHOTO THIA COCTABIAIOT 33 % OT 00beMa ayIUTOPHBIX 3aHATHH.

6. OnleHOYHBIE CPeCTBA IJIsl TEKYIIEr0 KOHTPOJISI yCIeBaeMOCTH,
MPOMEKYTOYHOI ATTECTAIMH MO0 HTOTaM OCBOEHHS TUCIHUILUINHBI H Y4e0HO-
MeTOoIHYeCKoe o0ecrevYeHue CaMOCTOATEIBLHOMH PadoThI CTYIEeHTOB

B npomecce 00ydyeHHMs HCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHBIE CpENCTBa
TEKYIIEro KOHTPOJIS yCTIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIlMil, OIEHOYHbBIC
(bopMBI CAMOCTOSITENIbHON PabOThI CTYACHTOB:

B nsaTom cemecTpe

- UHJIMBUIYAJIHHBINA OTIPOC CTYJICHTOB;

- 3aIKTa 1a00PaATOPHBIX PadoT;

- KOMITBIOTEPHOE TECTUPOBAHUE MO MaTepHaiaM JCKIUNA 1 JJabOpaTOpHBIX padoT B
peXKUME MPOMEKYTOYHOTO KOHTPOJIS C DJIEMEHTAMU TOICKA3KU U O0yUeHHS,;

- KOMITIOTEPHOE TECTUPOBAHUE MO MaTepuaiaM JIEKIIH B PEXUME HTOTOBOTO
KOHTPOJIS;

- DK3aMEH I10 MaTepuajaM MATOTO CEMEeCTpa.

OreHOYHBIE  CpeACTBAa  TEKYHIETO  KOHTPOJS ~ YCIIEBA€MOCTH  BKJIFOYAIOT
KOHTPOJIbHBIE BOIMPOCHI, BKJIIFOUECHHBIC B TECTHI JOCTHIKCHHH OTKPBITOH (HOPMBI,
UCTIOJIb3yeMbIe IpOrpaMMHBIM Komiuiekcom Moodle.

6.1. @oH/1 O1LIEHOYHBIX CPEICTB /JIs MPOBeIeHUs MPOMEKYTOUHOM ATTeCTAlMU
00y4aIIMXCs M0 JUCUHUILTIMHE (MOYJIIO0).



6.1.1. IlepeyeHb KoOMIeTeHIM ¢ yKa3aHHeM 3TanoB UX (oOpMHPOBAHHS B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrpaMMBbl.

B pesynbrare OCBOCHHMS AUCHUIUIMHBI (MOIyJsi) (OPMUPYIOTCS CIEAYIONINE
KOMIETEHIINH:

Kon B pe3yabTaTe 0cBOeHUS 00pa30BaTeJIbHON MPOrPaAMMBbI
KOMIIETEHI 00y4arIIMics T0/KEeH 00,121aTh
un
OIIK-8 CIIOCOOHOCTBIO pa3padaThiBaTh aJrOPUTMBI U IPOTrPaMMBI,
MIPUTOJIHBIE JUISl TPAKTUYECKOTO TPUMEHEHUS

B nportecce ocBoeHust 06pa3zoBaTeIbHOM MPOrpaMMbl JaHHASE KOMIIETEHITUS, B TOM
YHCJIe €€ OTACNbHbIE KOMIOHEHTHI, (POPMUPYIOTCS TMOITAIMHO B XOJI€ OCBOCHMS
OOYYaIOMIMMUCS JUCHUIUIMH (MOJyJei), MPAKTUK B COOTBETCTBUU C YUYEOHBIM
IJTAHOM U KaJICHJIapHBIM rpadukoM ydeOHOTO Ipoliecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIMH,
(popMHpPYyEMBIX 110 HTOI'aM OCBOCHMS JMCHHUILIHHBI (MOAYJIs), ONMUCAHUE LKA

OICHUBAHMHA.
IToka3aTenem OLICHUBAaHUs KOMHGTCHHI/Iﬁ Ha Pa3INIHBIX JTarax ux
CI)OpMI/IpOBaHI/IH ABJIACTCS JOCTHXKCHUC O6y‘—IaIOHII/IMI/IC$I IIJIaHUPYEMbBIX

pEe3yJAbTATOB O0YUECHUS M0 AUCIUILIMHE (MOIYJIIIO).

Kpurepun ouneHuBaHus
IToxa3aresb puTep
2 3 4 5

OIIK-8 - crnocoOHOCTh pa3padaThIBATh AJITOPUTMBI U IPOTPAMMBI, IPUTOTHBIC JJISI
MPAKTUYECKOTO NPUMEHEHUS

OOyuaromuiica | O0yuatomuiicss | OOyuaromuiicst | OOydaromuiic

JTIEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET | A
3HaTh: TIOJTHO® HETIOJTHOE JaCTHYHOC JIEMOHCTPHUPYE
oCHO . OTCYTCTBHUE WJIA | COOTBETCTBUE COOTBETCTBHE T MOJTHOE

HOBHEI

HEJIOCTATOYHOE | CIEIYIOIINX CIEAYIOLINX COOTBETCTBHE
MPUHIIUATIBI 1 o .

COOTBETCTBHE 3HAHUM: 3HAHUM: CHENYIOLINX
MCTO/IbI CIIEIYFOLINAX - OCHOBHBIE OCHOBHEIE 3HAHUU: -
pa3paboTKH 3HAHUIA: TTOHSTHS, TIOHSTHS, OCHOBHBIC
aITOPUTMOB, - OCHOBHBIE HanpaBJICHUS HanpaBJICHUS TTOHSITHS,
KaK CTPOHMTCS TTOHSTHS, pa3BUTHS, pa3BUTHA, HamnpaBJICHUS

HanpaBJICHUS TIPUHITAIIBI MIPUHITAITEI a3BUTHUS
aITOPUTM, P pHHI PpHHIL p ;

pa3BUTHS, CO3JIaHus CO3JIaHUs MIPUHIIUATIBI
ITOHUMATh

IIPUHILIUIIBI cuctem U, ux | cucrem MU, ux | co3manus
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WCIIOJIb3YEMBIN
A3BIK
IIPOTPaMMUPOB
aHus

CO3daHHs
cuctem N, nx
Pa3HOBUHOCTE
Hu
Kiaccuukanuu
)

- TIPUHITATIBI
MIOCTPOCHUS U
CITOCOOBI
IPUMCHECHUS
2C,
CEMUOTHYECCKUX
cuctem, MHC,
dbopmann3zoBaH
HBIX CHCTEM.
HEUYETKHX
CHCTEM IS
yIpaBJICHUS
TEeXHUYCCKUMH
00BEKTaMU;
CYIIECTBYIOIINE
METOJIBI U
anroputmel U,
IPUMECHSIEMBbIC
pu
yIpaBJICHUU
TEXHUYCCKUMH
00BEKTaMHU.

Pa3HOBUHOCTE
Hu
Kiaccuukanuu
;

- IPUHITATIBI
MOCTPOCHUS U
CIIOCOOBI
MIPUMEHECHUS
2C,
dhopmanu3zoBaH
HBIX CHCTEM,
CEeMHOTHYSCKUX
cuctem, MHC,
HEUYETKHUX
CHUCTEM JJIs
yIpaBJICHUS
TEXHUYCCKUMU
00BeKTaMU;
CYIIECTBYIOIINE
METOJIbl U
anroputmsl NN,
MIPUMEHSIEMBIC
npu
yIIpaBJICHUU
TEXHUYCCKUMU
00BEKTAMU.
JlommyckaroTcs
3HAYUTEIIbHBIC
OIITNOKHU,
MPOSIBIISACTCS
HEJI0CTaTOYHOC
Th 3HAHUM, 110
pany
MoKasarTeJieh,
oOy4Jaromuiics
HCTIBITHIBACT
3HAYUTEIJIbHBIC
3aTpyIHEHUSI
pu
OTIEPUPOBAHUU
3HAHUSMHU TPU
WX TIepeHoCe Ha
HOBBIC

Pa3HOBUIHOCTE
nu
KJaccuukanuu
;

- IPUHITATIBI
MOCTPOCHUS U
CIIOCOOBI
pUMEHEHUS
2C,
dbopmanuzoBaH
HBIX CUCTEM,
CEMUOTHYECKUX
cuctem, MHC,
HEYCTKUX
CUCTEM ISt
yIpaBJeHUs
TEXHUICCKUMU
00BEKTaMU,
CYILIECTBYIOIIIHE
METOJIbI U
anroputmsl N,
IpUMEHSIEMbIE
npu
yIpaBJICHUA
TEXHUYCCKUMU
00BbEKTaMH.
Jomyckarorcs
HE3HAYNTEITHHBI
¢ OIINOKH,
HETOYHOCTH,
3aTPyIHECHUS
npu
AHATTUTHYECKUX
onepausx.

cuctem 1N,
ux
Pa3HOBHIHOCT
el u
Kiaccudukanu
H;

- IPUHITATIBI
MTOCTPOCHUS U
CITIOCOOBI
MIPUMEHEHUS
2C,
dhopmanuzoBaH
HEIX CHCTEM,
CEMHOTUYCCKU
X CHCTEM,
HNHC,
HEUETKHX
CHUCTEM JIJIs
YIPaBICHUS
TEXHUYCCKUMHU
00BEKTaMU;
CYIIECTBYIOLIN
€ METOJIBI U
aJTOPUTMBI
Hu,
MIPUMEHSCMBIE
npu
YIPaBJICHUH
TEXHUYECKUMHU
00BEKTaMU;
CBOOOTHO
oTiepupyeT
MPUOOPETEHHBI
MH 3HAHUSMU.




CUTYallUU.

OOyuaromuiics | O0yuatomuiicss | OOyuarommiicst | OOydarommiic
HE YMEET WM B | IGMOHCTPUPYET | IEMOHCTPUPYET | I
Ymers: HEJOCTATOYHOW | HEMOJHOE JaCTUYHOE JIE€MOHCTPUPYE
CTEIIEHU YMEET: | COOTBETCTBUE COOTBETCTBUE | T MOJIHOE
HOHAMATE - POU3BOJUTH | CIEAYIOIIUX CJIeIYIOIIUX COOTBETCTBHE
HaINCAHHbIC pacyeTsl U YMEHMIA: - YMEHHMIA: - CIEAYIOIUX
aJITOPUTMBI B IIPOEKTUPOBAHU | IPOU3BOAUTH MIPOU3BOIUTH YMEHUM: -
pa3HbIX BUAAX: | € OJIOKOB H pacyeTsl U pacyeTsl U MIPOU3BOIUTH
B OJIOK-cXeMax, | YCTPOMCTB MPOCKTUPOBAHU | TPOCKTUPOBAHU | PACUETHI U
B TIporpamMmHOM | CHCTEM e 6JIOISOB u e 6J'IOIiOB u MPOEKTUPOBAH
Koze, ABTOMATHU3ALMH | YCTPOMCTB YCTPOMCTB ue 6J'IOuKOB U
Y yOpaBJEHUS, | CUCTEM CUCTEM YCTPOMCTB
TCKCTOBRIM MCIIOJIb3YIONINX | aBTOMATHU3AlMU | ABTOMATH3ALUU | CUCTEM
BUJIOM metonsl UM, B | 1 ynpaBJieHUs, | ¥ yIpaBICHUS, | aBTOMATH3aIH
COOTBETCTBHHM C | UCTIOJIb3YIOUIUX | UCTIOIB3YIOMIMNX | U U
TEXHAYECCKUM metonsl M, B | Metonst W, B | ynpaBiieHus,
3a/1aHHEM; COOTBETCTBHUM C | COOTBETCTBUHM C | UCIIOJIb3YIOIIH
- BBIOUpATH TEXHUYECKUM TEXHUYECKUM x metoasl U,
CTaHJapTHbIE 3aJlaHHEM; 3a/laHUEeM; B
CpeACTBa - BBIOMPATH - BBIOMpATH COOTBETCTBUU
aBTOMATHUKH, CTaH/JapTHBIC CTaHJapTHbIE c
U3MEPUTENBHOMN | CpelICTBa CpeACTBa TEXHUYECKUM
u aBTOMAaTHKU, ABTOMATHUKH, 3aJlaHHEM;
BBIYMCIUTEIBHO | U3BMEPUTEIIBHOM | U3BMEPUTEILHON | - BBHIOHMpATh
1 TEXHUKW 119 | 1 U CTaHJIapTHBIE
MPOEKTUPOBAHU | BHIYMCIUTEIHHO | BHIYUCIUTEIBHO | CPEIICTBA
B W TEXHWKHW 1A | ¥ TESXHUKHW 1T | aBTOMATHKH,
COOTBETCTBUHM C | MPOCKTUPOBAHU | IPOCKTUPOBAHU | U3MEPUTEIIHLHO
TEXHUICCKUM B B Hu
3a/laHUEM COOTBETCTBHUM C | COOTBETCTBUU C | BBIYUCIUTEIbH
CUCTEM TEXHUYECKUM TEXHUYECKUM OU TEXHUKH
aBTOMATHU3AIMK | 3aJIaHUEM 3aJIaHUEM LTSI
U YIIpaBJIEHUsA, | CUCTEM CUCTEM MIPOEKTUPOBAH
UCIOJIb3YIOIIMX | aBTOMATU3AIMKM | aBTOMATU3AIUU | Us B
metoasl NN. U yTIPABIICHUS, | ¥ YIPABJICHUS, | COOTBETCTBUU
UCITOJIB3YIOIINX | UCIIONB3YIOLIUX | C
metoasl . meTtonasl . TEXHUYECKUM
Homyckatorca | YMeHus 3aJJaHuEM
3HAUUTEIbHBIE | OCBOEHBI, HO CUCTEM
OIHOKH, JOITYCKarOTCA aBTOMaTHU3ALH
MPOSIBIISIETCS HE3HAYNTEIbHBI | U U
HEJIOCTATOYHOC | € OIIMOKH, yIpaBJICHUS,
Th YMEHUH, IO | HETOYHOCTH, MCITIOJIb3YIOIIH
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pany 3aTpyAHEHUS x metoas! M.
MOKa3aTeleH, npu CBoOomHO
OOYYArOIIMICS | aHATUTHYECKUX | OTIEPUPYET
UCIIBITHIBAET omneparusx, MPUOOPETEHHBI
3HAUYUTENIbHBIE | EPEHOCE MU YMEHHUSIMU,
3aTPyHEHUS yYMEHUM Ha MIPUMEHSIET UX
pu HOBBIE, B CUTYalHsIX
ONEPUPOBAHUU | HECTAHAAPTHBIE | MOBBIIEHHOMN
YMEHHUSIMU [IPU | CUTyalUH. CJIIOKHOCTH.
UX TIEPEHOCE Ha
HOBBIE
CUTYyalUU.
Baaners: OOyuaromuiics | O0yuatomuiicss | OOyuarommiicst | OOydarommiic
HE BJIQJICET | B YaCTUYHO s B TIOJIHOM
® HaBBIKOM | yyjyg B | HEIOCTATOYHOU | BiIaJleeT 00BEME
HanucaHus HEJIOCTaTOYHOM | CTENEHU HaBBIKAMU T10 BJIAJICET
KOJa, CTETECHU BJIJICET MPaAKTUYECKOMY | HaBBIKAMU 10
METOJIaMH, BJIJICET HaBBIKAMU T10 MIPOBECHUIO MPaAKTUYECKOM
HeO6XOMMMbIMy | HABPIKAMU  TI0 | IPAKTUHECKOMY | PacteToB U y IPOBEJACHUIO
NPAaKTUYECKOMY | IPOBEICHUIO IIPOEKTUPOBAHU | pPACUETOB U
JUTSL pa3pabOTKU
IPOBEACHUIO pacyeToB U s OJIOKOB H MIPOEKTUPOBAH
AITOPUIMOB | hacyeron U | IPOEKTUPOBAHU | YCTPOMCTB us OJIOKOB U
IIporpamm, IPOEKTUPOBAHU | 51 OJIOKOB U CHUCTEM YCTPOMCTB
IPUTOAHBIX I | 1 OJIOKOB U | yCTPOMCTB ABTOMATHU3ALIMU | CUCTEM
NPaKTUYECKOTo | YCTPOUCTB CUCTEM U yOpaBJEHUs, | aBTOMaTU3allU
NpUMEHEHNs CUCTEM aBTOMATHU3alUM | UCTIOJB3YIOIIUX | U U
aBTOMAaTH3allMM | U yripaBlieHus, | metoasl MW, B | ymipaBienus,
W yIOpaBJlieHUs, | UICTIOJIB3YIOIIUX | COOTBETCTBUU C | UCIOJIb3YIOIIU
rucnoib3yrommx | Metoasl MM, B | TeXHUYECKUM x Metoabl U,
Mmetoasl MM, B | COOTBETCTBUM C | 3aJITaHUECM. B
COOTBETCTBUH C | TEXHUYECKUM Hagbiku COOTBETCTBUU
TEXHUYECKUM 3a/IaHUEM. OCBOEHBI, HO c
3a/IaHUEM. OOyuaromuiics | AOMYyCKarTCs TEXHUYECKUM
UCIIBITHIBAET HE3HAYUTEIbHBI | 3aJJaHUEM.
3HAYUTEIbHBIE | € OLIMOKH, CB00OOIHO
3aTpyHEHHUS HETOYHOCTH, MIPUMEHSIET
npu 3aTPyIHECHHUS MOJTyYEHHbIE
MIPUMEHEHUH npu HaBBIKU B
HaBBIKOB B AQHAJTUTUYECKUX | CUTYaIUsIX
HOBBIX omeparusx, MTOBBIIIICHHOMN
CUTYaIUsIX. nepeHoce CJIO’KHOCTH.
YMEHUH Ha
HOBEIE,
HECTaHIapTHHIE
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CUTYallUH.

HIxanbl OLlCHUBAaHMA pPE3yjJabTaToB HpOMe)I(yTO‘IHOﬁ arTreCrallum 1 X
OIIMCaHHE:

dopMa NPOMEKYTOYHOM aTTeCTAIUN: KOMIILIOTEPHOE TECTUPOBAHME
Kpumepuii oyenxu. CTyneHTy mpemjiaraeTcs TeCT, coaepkamuid mnopsiaka S50
BOIMPOCOB. Pe3ynbTarhl UTOrOBOro TecTa oleHuBaroTcs mo mkaine ot 0 mo 100
0amoB. OcBoeHUE KOMIIETEHIIMM 3aBUCUT OT pe3yJibTaTa MpOXOoxKaeHus tecra: 91 -
100 OamnoB — KOMIETEHUMH CYHUTAKOTCS OCBOCHHBIMH Ha BBICOKOM YPOBHE
(omenka oTiM4HO); 80-90 OaMsIOB — KOMIETEHIIMU CUMUTAIOTCS OCBOCHHBIMH Ha
IPOABUHYTOM YpOBHE (OIEHKAa OTIMYHO); 65-79 0amioB — KOMIETCHIUU
CUMTAIOTCSI OCBOCHHBIMHM Ha 0a30BOM ypoBHE (OlleHKa Xxopoiio); 50-64 6anoB —
KOMITETEHIIUM CYUTAIOTCS OCBOEHHBIMH Ha yIOBJIETBOPUTEIIBHOM YpOBHE (OLIEHKA
YAOBJIETBOPUTENBHO); 0-49 OayioB — KOMIIETEHIIMU CYUTAIOTCS HE OCBOEHHBIMU
(OlLIeHKa HEYTOBJIETBOPUTEIHHO).

DopMa IPOMEKYTOYHOM aTTECTALUN: IK3IAMEH.

[IpoMexyTouHas arrecTanus oOydaromuxcs B (opMe dK3aMeHa MPOBOJIUTCS IO
pe3ysibTaTaM BBINIOJIHEHHS BCEX BHJIOB Y4YeOHOH paboOThl, IpPeTyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JAaHHOW JUCHMIUIMHE (MOJYJ0), MPU STOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJS YCHEBAEMOCTH B TeueHue cemecTpa. OlleHka
CTENEHU JIOCTHXKEHHUSI O0y4YaloIIMMUCS IUIAHUPYEMBIX pPE3yJbTaTOB OOy4YEHHUS IO
JUCUUIUIMHE (MOZYJI0) TPOBOJUTCS NPENOJaBaTeieM, BEAYLIUM 3aHSTHS 110
JUCUUIUIMHE  (MOIYyJI0), METOJOM  JKchepTHoM  oueHku. [lo  wToram
IIPOMEKYTOUHOM aTTeCTAllMKM IO AUCHUIUIMHE (MOIYJI0) BBICTABIISIETCS OLICHKA
COTJIUYHO», «XOPOILOY», «YTOBIECTBOPUTEIBLHO» UIIU «HEYAOBIETBOPUTEIBHOY.

K mpomexxyTouHO# aTTecTanuu AOMYCKAKTCS TOJBKO CTYAEHTHI, BBIITOJIHUBIINE
BCE BHUABl Y4YeOHOW paboOTHI, MPEAYCMOTPEHHBIC padouel MNpPOrpaMMon 1o
nucuumuiiHe  «VICKycCTBEHHbIE HEWpPOHHBIE CceTW» (MPOIUIA TMPOMEKYTOUHBIN
KOHTPOJIb, BBIITOJIHUJIM J1a0OpaTOPHBIE padOThI, MPOILJIA HTOTOBOE KOMIIBIOTEPHOE
TECTUPOBAHUE).

IIxana Onucanue
OLICHMBAHMA
OTnn4HO BrlnonHeHsl Bce BUJIbI Y4eOHOM padoThI,

peayCMOTPEeHHBIC YUEOHBIM T1aHOM. CTyAEHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHU M, HABBIKOB
PUBEACHHBIM B TaOIUIAX MOKA3ATENSAM, OTIEPUPYET
pUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMU,
MIPUMEHSET UX B CUTYALUSX MMOBBIIIEHHON CIIOKHOCTH, HE
VICTIBITBIBAECT 3aTPYAHEHUMN TPU AHAUTUTUYECKUX
onepanmsx, IeEpeHOCe 3HAHUM U YMEHUHN Ha HOBBIE,
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HCCTAHAAPTHBIC CUTYAIlUN.

Xopo1io BrimosHeHs! Bce BUABI yI4€OHOM padOoThI,
Ipe1yCMOTPEHHbIE YUeOHBIM I1aHOM. CTyIeHT
JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUMU,
YMEHHUI, HAaBBIKOB MPUBEICHHBIM B TaOJIHIIAX
MOKa3aTesiM, ONIEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU,
YMEHHUSIMU, HaBBIKAMU, IIPUMEHSIET UX B CUTyaLUsAX
MOBBILIEHHON CIOKHOCTH. [Ipu 3TOM MOTYT OBITH
JOTYIIIEHbI HE3HAUNTENbHBIE OITHOKH, HETOYHOCTH,
3aTPYJHEHHUS IPU aHATUTUYECKUX ONEpalUsAX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIUH.

VY noBnerBopuTenbH | BollonHEeHbI Bce BUJIbI Y4EOHOU padoThI,

0 IpeIyCMOTPEHHbIE Y4eOHbIM MIaHOM. CTyIeHT
JEMOHCTPUPYET HENIOJIHOE COOTBETCTBUE 3HAHUMU,
YMEHH, HaBBIKOB MPUBEJCHHBIM B TaOJIUIaX
[OKa3aTesIM, JOMYyCKAIOTCs 3HAYUTENIbHbIE OIIMOKH,
IIPOSIBIIICTCS OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 110
psALy IIOKa3aTeseH, CTYIeHT UCIIBITHIBACT 3HAUYNUTEIIbHbIC
3aTPYAHEHHU IIPU ONIEPUPOBAHUM 3HAHUAMU U YMEHUAMU
IIPU UX TIEPEHOCE HA HOBBIE CUTYALUU.

HeynosnerBopuren | He BbinmoaHeH oauH nin 0oJiee BUAOB yueOHOU padoTHl,

BHO IPEeITyCMOTPEHHBIX yUeOHBIM IUIaHOM. CTYJEHT
JEMOHCTPUPYET IOJIHOE OTCYTCTBHE WIIM HEJOCTATOYHOE
COOTBETCTBHUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEICHHBIM B
TabJIMIAX [TOKA3aATENAM, TOMYCKAIOTCS 3HAUUTEIbHbIE
OIIHUOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB IO PsY NTOKA3aTeNEH, CTYAEHT HE MOXKET
ONEPUPOBATH 3HAHUSAMH U YMEHUSIMHU MIPH UX IIEPEHOCE HA
HOBBIE CUTYAllUH.

@DOHJT OIIECHOYHBIX CPEACTB MPECTABIEH B MPHIOKEHUH 2 K pabouell mporpamme.

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

1. SIxwsieBa I'. D. OCHOBBI TEOpUM HEUPOHHBIX ceTell. — HanmoHanbHbII
OtkpoiThiil YHuBepcutet « MHTYUT», 2016 1. — 200 c.
(http://www.knigafund.ru/books/178963).
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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.EmenssinoB B.B., Kypenunk B.M., Kypenunk B.B. Teopus u mnpakrtuka
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,
IreHEeTUYECKUE aJropuTMbl M HeueTkue cuctembl: Ilep. ¢ momsck. W. ]I
Pynunckoro. — M.: 'opsiuas iunust —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 uckycctBennom). — ISBN 5-8360-0330-0.

3. I'aBpunona T.A., XopoureBckuii B.®. ba3bl 3HaHWI UHTEIIEKTYyalbHBIX CUCTEM.
— 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
TexHoJorun: Yued. mocodue. — M.: M3a-so MI'TY um. H.D.baymana, 2005. — 304
c. — (Cepus «MHpopmaTHKa B TEXHUUECKOM YHUBEPCUTETED ).

B) mporpaMmmHoe odecnevyenue 1 UHTepHeT-pecypcehbl:

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

8. MaTepuajibHO-TEXHHMYECKOE 0O0ecnevyeHue TUCIIUTTMHBI

1) Komnbsrorepnsie kiaccbl kadenpsl «CMAPT-texnonorun»: aya. [1pl1411,
[1p1416.

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 (POH]T KOTOPOH COCTABIISIET
CHeIUaIn3upOBaHHAs METOIUYECKasi M ydeOHasl TuTepaTypa, >KypHaIbl.
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9. MeToanuyeckne peKOMeHIaMHU JIsi CAMOCTOSITEILHOI padoThI CTY/IEHTOB

CamocTtosTenbHass paboTa ABJISETCS OJHUM M3 BHJIOB Yy4yeOHbIX 3aHsATUH. Llensb
CaMOCTOSITENIbHOM 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.

BueayauropHas camocTosiTenpHas padoTa BBITIOIHSAETCS CTYIEHTOM MO 3aJaHUI0
IpenoaaBartessi, Ho 6€3 ero HermoCPEACTBEHHOTO YUacTHsl.

3agaum caMOCTOATEILHOM PA0OTHI CTyJAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON Y4EeOHOM paboThI;

- OCBOEHUE COJIEP>KaHUS TUCIMILINHBI;

- yriyOJieHHne co/lep KaHus U OCO3HAHUE OCHOBHBIX MOHATUHN AUCUUILINHBI;

- WCIOJIb30BAaHME Marepuajia, COOpPaHHOIO U  IOJYYEHHOIO B  XOJe
CaMOCTOSITENIbHBIX 3aHATUHN 1151 3P(EKTUBHON MOATOTOBKH K 3a4ETY.

Buabl BHeayIMTOPHOM CaMOCTOSATEIbHOM padoThI:

- CaMOCTOSITENIbHOE U3YYEHUE OT/IEIbHBIX TEM JUCIUIUINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K JIJAOOpaTOPHBIM paboTaM.

JIist BBIOTHEHUS JIFOOOTO BHUJIA CAaMOCTOATENbHON pabOThl HEOOXOAUMO IPOUTH
CJIETYIOUIUE ITAMbI:

- OIIpeIeNICHUE LEIN CAMOCTOSATEIbHON padoThI;

- KOHKpETHU3alus [I03HABaTEIbHOM 3a/1a4y;

- CaMOOLIEHKa TOTOBHOCTHU K CAaMOCTOSITENIbHOM padoTe;

- BBIOOD aJIeKBATHOTO crioco0a AeMCTBUSI, BEAYILLETrO K PEIICHUIO 3aauH;

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

- OCYIIECTBJIEHHE B IIPOLECCE BBINOJHEHUS CaMOCTOATEIBHOM  pabOThI
CAMOKOHTpPOJISL  (MPOMEXYTOYHOTO M KOHEYHOTO) pe3yJbTaTOB paboOThl U
KOPPEKTUPOBKA BHIMIOJHEHUS PAOOTHI.

Bomnpocsl, BBIHOCHMBbIE HA CAMOCTOSITE/ILHYI0 padoTy

- Ilporpammusiii maker TensorFlow. CrpykTypa, OCHOBHBIC XapaKTEPHUCTHKH,
BO3MOXKHOCTH M 00JIaCTH MMPUMEHEHHS 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»  CIEAYyeT  YIENATh H3YYECHUIO  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;
- mporpaMMHBIi 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) «Kubepdusuueckue
CHCTEMbI».
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[Tpunoxenue 2
K pabouei mporpamMmme

MUHUCTEPCTBO OBPA3BOBAHNS U HAVYKU POCCUNCKOM
®OEJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE VUPEXX/IEHUE BBICIIEI'O OFPAROBAHNS
«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
Mo ANCHUIIJIMHE
HckyccTBeHHbIE HEHPOHHBIE CETH

Cocras:
1. [TaciopT poHIa OILIECHOYHBIX CPENICTB
2. OnucaHue OIEHOYHBIX CPEJICTB:
BapUAHT YK3aMEHAITMOHHOTO OujIeTa
MepeveHb BOMPOCOB JIJIsl HK3aMeHa
oOpas3iibl BOMpocoB U3 (hOHA TECTOBBIX 3aJaHUM

MIepEUYCHb BOMPOCOB HA dK3aMEH
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
* OCHOBHBIE .
ATTOPUTMBI 1 pabora, MOJTYYEHHBIX 3HaHUU B X0JI€
IPUHIHAIIBI A nabopaTopHbIe TCKYILICTO KOHTPOJISI; YMCHHUE
POTPaMMBbl,
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
g JTUCHUTUIUHBL, TOTOBHOCTh
pemaTh NpakTUYECKUE
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 cpeactBa B ®OC
cpencTBa
CpenctBo KOHTPOJISI, OpraHU30BaHHOE KakK crieliuaibHas Oecena
. Bormpocsl o Temam/pazaenam
VYcTHBIN onpoc/ | meaaroru4eckoro paboTHUKA ¢ 00y4aroIuMcs Ha TEMBI,
. N VCITUTITHBI
1 cobecenoBanue (Y | cBsI3aHHBIE C U3Yy4aeMOW JUCHUILUIMHON, U PACCUUTAHHOE Ha AUCIL
0) BBISICHEHHE 00beMa 3HaAHUI 00y4aroIIerocs Mo OnpeIeICHHOMY
paszzneiy, TeMe, npodaeme U T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3aJaHNN, ITO3BOJISIOIIAS
2 Tect (T) aBTOMATU3UPOBATH MPOLIETYPY U3MEPEHHUS YPOBHS 3HAHUHN U @DOHJT TECTOBBIX 3aJJaHUHN
yMEHUI 00y4Jaromierocs.
OreHka crmocoOOHOCTH CTy/ICHTa TPUMEHUTH TIOJTyICHHBIC PaHee
JlabGopaTopHble | 3HAHUS AJIA IPOBEACHUS aHAIN3a, OIbITA, SKCIIEPUMEHTA U [lepedenn 1a00paTOPHBIX
3 2 9
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 OBPA30OBAHMS 1 HAYKU POCCUMCKOM ®EJEPALIMN

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

daxynbreT nHGOpMaMOHHBIX TexHoJorui, Kadenpa CMAPT-TexHon0THN
Jucnnmumaa: HellpoHHBIE ceTH B 3a7a4ax yIIPaBICHUS
OO0pazoBatenbHas mporpamMma: Kubepduznueckne cucTeMbl

BUJIET Ne 1

Teopetnueckue Bonpocsl noctpoenuss MHC:

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

[Ipuknannsie 3agaun npumeHenust MHC:

[Tepuientpon. O0yuyeHue ¢ yuurtenem: kiaaccudukaius oopasos.

PykoBoaurens OII T.T. Unnatynnos

HepequL BOIIPOCOB K JK3aMECHY

Teopernueckuil BOIpocC

1. Buonornyeckue aceKTbl HEPBHOM NESITENBHOCTH. bUoIOrnuecKuii HEUpPOoH.

2. buonoruueckue acreKTbl HEPBHOM AesTeIbHOCTU. HelipoHHbIE ceTh.

3. Buonornyeckue acrieKThl HEPBHOM IESITENBHOCTH. brojoruueckas n3MEHYMBOCTb
1 00y4eHHE HEUPOHHBIX CETeH
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4. ®opmanbHblii HEHpoH Makkanoka-IIurrca.

5. Ilepcentpon Po3zenbnarra. Teopema 06 oOydeHnn nepcenTpoHa.

6. [lepcenTpoHHast IpeICTaBISIEMOCTb.

7. IIpobnema dyakuuun UCKJITFOYAIOUIEE NUJIN.

8. JIuneitHas pa3zaenuMocTs. [Ipeogonenre mpoOaemMbl THHEHHON pa3aeTIuMOCTH.
9. OGyuenue ¢ yanurteneM: kiaccudukaiys 00pa3os.

10. OOy4deHue ¢ yuuTeneM: annpoKCUMaIUs MHOTOMEPHBIX (yHKITHI

11. Teopema Konmoroposa.

12. Teopema CtoyHa.

13. Anroput™ 0OpaTHOTO PACIPOCTPAHEHHUS OITHOKH.

14. I[Ipo6yiemMbl 00yUeHMS: OIIMOKA alMpPOKCUMAIIUN; IIEpeo0ydIeHUe; OnoKa,
CBsI3aHHAs CO CIIO’KHOCTBIO MOJIEIH.

15. Ontumuzanus pazmepa CeTH.

16. AganTuBHAas ONTUMU3ALNH APXUTEKTYphI ceTH. Banunanuus o0yuenus. Panuss
OCTaHOBKa OOy4YEHHS.

17. IlpopexuBaHue CBA3EH.

18. Cetn BcTpeuHoro pacrpoctpaneHusd. CTpyKTypa CETH.

19. O06yuenue 6e3 yuurens: Ctpykrypa ciosi Koxonenna. CTpykTypa cios
['poccOepra.

20. O6yuenue cnost Koxonena. [IpeaBapurenbHas o0paboTKa BXOJHBIX BEKTOPOB.
Br160p HayaIbHBIX 3HAYEHUI BECOBBIX BEKTOPOB. CTaTUCTUYECKUE CBOMCTBA
00y4YeHHOH CeTH.

21. O6yuenue cnos I'poccOepra. CeTb BCTPEUHOTO PACTIPOCTPAHEHHUS TOTHOCTHIO.
22. Cetu BcTpeuHOro pacrnpoctpaneHus. CxaTue JaHHbIX.

23. Cetu ¢ 0OpaTHBIMU CBS3SIMHU.

24. HeitpoauHamuka B Mojaenu Xorduiaa.

25. IlpaBuno obyuyenus Xeb0a.

26. AcconmaTUBHOCTh TAaMSTH U 3aJ1a4a paclio3HaBaHUsl 00pa3oB.

27. Cetp XeMMHHTA.

28. JIByHanpaBiaeHHast aCCOLIMATUBHAS AMSITh.

29. Ilpumenenus cetu Xonduiaa K 3agadyaM KOMOMHATOPHONU ONTUMU3AIIUH.

30. Merox umMmMmuTanuu omxura. Mammna bosibimMana.

31. Ontumu3zanms ¢ nomomubio cetn KoxoHeHa.

32. PacTyiie HEMpPOHHBIE CETH.

33. [IpenobpadoTka qaHHBIX. OOIIHME BOIIPOCHI.

34. IIpeno6paboTKka qaHHBIX. MaKkCUMM3AIMs SHTPOIIUU KaK Iebh MpeoOopadoTKu.
35. Ilpeno6padoTka qaHHBIX. KogupoBaHre HEUNCIOBBIX IEPEMEHHBIX.

36. [Ipeno6padoTka qaHHBIX. OTIMYNE MEXAY BXOJIHBIMU U BBIXOTHBIMH
MEPEMEHHBIMHU.

37. IlpenobpaboTka gaHHbIX. MIHAMBUAYaTIbHAS HOPMHUPOBKA JIAHHBIX.

38. [IpenobpaboTka nanHbIx. CoBMECTHass HOPMUPOBKA: BHIOETUBAHUE BXOJIOB.
39. [IpenoOpaboTka naHHbIX. [loHMKEHNE Pa3MEPHOCTH BXOJIOB METOJIOM TJIaBHBIX
KOMIIOHEHT.

40. Ilpeno6bpadoTka maHHBIX. BoccTaHOBIEHNE TPOMYIIIEHHBIX KOMIIOHEHT JaHHBIX.
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41. Ilpeno6pabdoTka nanHbIX. [IoHMKEHNE pa3MEPHOCTH BXOJI0B C TOMOIIBIO
HEHUPOCETEN.

42. IlpenobpadoTtka nanubix. KBanTOBaHME BXOOB.

43. IlpenobpadoTka naHHbIX. JInHEHAs 3HAUUMOCTH BXOJIOB.

44. TIpenoOpaboTka naHHbIX. HenmnHelHas 3Ha4MMOCTh BX00B. BOX-counting
AJITOPUTMBL.

45. IlpenobpadoTka qaHHBIX. POPMHUPOBAHUE ONTHUMAIBHOIO MPOCTPAHCTBA
MPU3HAKOB.

[IpuknagHoU BOIpOC:

1. [Tepuentpon. OGyueHue ¢ yunuteneM: Kiaccuduxaius oopas3os.

2. llepuentpon. OOydeHHe ¢ yUUTENIEM: alllPOKCUMAIIUSI MHOTOMEPHBIX (PYHKITUI
3. Anroput™M o0OpaTHOTO pacpOCTPaHEHUS OIIHOKHY.

4. IIpo6sieMbl 00ydeHHs: OIMOKa alIpOKCUMAIMK; Tepeo0ydeHHE; OINOKa,
CBSI3aHHAS CO CIIO’KHOCTHIO MOJIEIIH.

5. Ontumusanus pa3mepa CeTH.

6. AnanTuBHAs ONTUMU3ALMH APXUTEKTYpbI ceTu. Bamuaanus o0yuenus. Pannss
OCTaHOBKa OOy4YEHHS.

7. IlpopexuBaHue CBA3EH.

8. CeTtn BCTpeyHOTO pacnpocTpaneHus. CTpyKTypa CeTH.

9. O6yuenue 6e3 yuurens: Ctpykrypa ciosi Koxonenna. CTpykTypa cios
['poccbepra.

10. O6yuenue cinost Koxonena. [IpeaBapurenbHas 00pab0TKa BXOIHBIX BEKTOPOB.
Bb160p HayanbHBIX 3HAUE€HUI BECOBBIX BEKTOPOB. CTaTUCTUYECKHE CBOMCTBA
00y4YeHHOH CeTH.

11. MLP cetp B 00paboTke n3obpakennii. CTpyKTypupOBaHUe ceTH SA ClIoeM.
OO6yuenue cetu mpu 00pabOTKe U300PAKEHUI METOAOM I'PaJUEHTHOIO CITyCKa.
12. Cseprounsbie cetu. O6paboTKa N300paKeHNI ¢ TPUMEHEHHUEM CKOJIB3SIIIETO
anpa. OOy4yeHHe CEeTH.

13. AnropuTMHYECKHE METOBI CETMEHTAITNH B 3a/1a4aX 00pabOTKHA N300paKCHHM.
14. HelipoHHble ceTu AJisi cermeHTanuun nzoopaxkenunit. Apxurektypa U-Net.

Oo6pa3upl BonpocoB u3 GoHIa TECTOBBIX 3aIaHU I

Ne TexcT Bompoca BapuaHTbl 0TBETOB
n/n
1 | Kakue coctaBistoniue BXOJAT B 1)Cunancer;, 2)DyHKIUsSA
HCKYCCTBEHHBI HEUPOH? npeoOpazoBanus; 3)CKpPHITHIE CIIOH;

4) OyHKUMS aKTUBAIUK; 5)AKCOH

l)Cunancuueckue Beca; 2)DyHKIHS
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4)Axkcon
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1)Bxonpr; 2)Cunancsr; 3)CymMmarop;
4)DyHKIUS aKTUBALUU; 5)BbIX0abI

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

Korna nosiuiicst tepmun "lpuknagnas
ceMuoTnka"?

B 1890.

B 2001 r.

B 1995 .

B 2009 r.

B 1950 .

B uem 3akmouaercs teopema ['énens o
HETOJIHOTE?

JIroOast apudMeTrueckas oneparus
ABJISIETCS. HETIOJIHOU

B mareMaruke CylmecTBYIOT TaKHUe
(OopMyJIbl, KOTOPBIE SBIISIOTCS JINOO
VUCTUHHBIMH, JINOO JTOKHBIMHU.

ApudmeTnka sSBISETCS HEMOJIHON U
IIPOTUBOPEUUBON CUCTEMOU

Ecnu nekas popmanbHas cuctema
HEMPOTUBOPEUYUBA, TO €€
HEMPOTUBOPEYMBOCTD HEJIb35
JI0Ka3aTh (POpMaIbHBIMU CPEJICTBAMU

B apudwmertnke cymecTByroT Takue
(hopMyIIBI, KOTOPBIE SIBISIOTCS JTUOO
WUCTUHHBIMH, THOO JIO)KHBIMH, HO
KOTOPBIE HE MOTYT OBITh B 3TOU
CHUCTEME HU JIOKa3aHbl, HA
OTPOBEPTHYTHI

B dem cmbICH pe3yNbTaToB TEOPEMBbI
I'énensa o HenmostHOTE?

MoryT, HaKOHEIl, OCYIIECTBUTHCS
HAJIeK/Ibl HA IOCTPOCHUE €IUHOM U
CTPOMHOM CUCTEMbI HAYYHBIX 3HAHUHN

Bo03M0XHOCTH M3BECTHBIX B
HACTOSAIEE BPEMS BBIYUCITUTEIBHBIX
MaIllUH OKa3bIBAIOTCS HEU3MEPUMO
0oJice TOHKMMH M OOTaTBIMH, YeM
BO3MO>KHOCTH YEJIOBEUECKOTO pazyMa

JIro0ast BEIUKMCINTENbHAS MAIIHA,
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«YMEIIIAs» BBIBOAUTH TEOPEMBI U3
aKCHOM, OKa3bIBA€TCs MOJIBJIACTHOM
OTPAHUYEHUSIM, KOTOPBIE HAIATAKOT
Ha 3TOT MPOLECC PE3YIbTATHI
TEOPEMBI

KTo cunrtaercs ponoHa4anibHUKOM
MCKYCCTBEHHOI'O MHTEJUIEKTA?

Kapno Komnonn

HopOept Bunep

Pavimon Jlymmuii

Anp0epT DUHIITENHH

Jmutpuit [locnenos

Korna m rae nosiBuics TepMuH
«HMCKYCCTBEHHBIN MHTEIUIEKT»?

B XIII Bexe B Ucmanun

B 1956 r. Ha cemunape ¢
aHAJIOTMYHBIM Ha3BaHUEM B
Haptmytckom kosutemxe (CIIA)

B 1990 r. B MaccauyceTrckoMm
TexHoioruyeckom uHcturyte (CIIIA)

B 2009 r. na cemuHape ¢

aHAJIOTUYHBIM Ha3zBaHueM B MI'Y
(PD)

CKOBKO MPUOIU3UTEIILHO CUHATICOB B
TOJIOBHOM MO3re YejioBeka’?

85-10°

85-10°

=10°

Korpaa nosBuiiach uaes co3aanus
UCKYCCTBEHHOI'O M10J1I00Us YelloBeKa
JUISl pELIEHUS CIIOKHBIX 3a/1a4 U
MOJIEJIMPOBAHUS YEJIOBEYECKOTO
pazyma?

B 2001 rogy C.Cnunbepr BbITyCTHI
¢bunsM "MckyccTBeHHBIN pasyMm" - U
HayasocCh...

B XIII Beke cpenHEBEKOBBIN
UCTIaHCKUH Punocod, MaTEMaTUK U
11odT Parimon Jlynnuii monsitancs
CO3JaTh MEXaHUYECKYIO MAIIUHY JUIs
pelIeHns pa3InYHbIX 33134

B npesnem Erunre Obuta co3mgana
«O0KMBAIOIIASH MEXAHUYECKAs CTATYs
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Oora AmoHa.

B 1881 roay duopentuiickuii
nucarenb Kapno Komoan nanucan
cka3ky "[Ipukitouenus [IMHOKKHO.
Hcropust nepeBIHHON KyKJIbl" -
OTTyZa U MOLLUIO...

HazoBuTte acriekTsl 3HaKa B
CEMHOTHUYECKOU CUCTEME.

JleHoTaT, KOHIIENT, FelITalIbT

Jlanusbie, 3HaHUS, HHGOPMALIHS

CI/IHTaKCI/IC, CCMAHTHKa, ITparMaTukKa

10

B yeM 3akiroyaeTcss akCHOMATHYECKUIA
METOJ B JIOTHUKE?

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

Meroa UCTIONB3YET aKCUOMBI,
KOTOPBIE JT0JKHBI COOTBETCTBOBATh
TpeboBaHusM: |)HE3aBUCUMOCTH; 2)
HEMPOTUBOPEYUBOCTH; 3) TIOITHOTHI

Merton ucnons3yet: 1) cuctemy
JIOTUKH BBICKA3bIBAHUIA; 2)
aKCHMOMATHKY; 3) (popMaIu3aiuio

10T MCTOJ OCHOBBIBACTCA HA 3aKOHC
ACOYKIHWHU 1 UCIIOJIB3YCT AKCHOMBI

11

Kaxkue cocraBmstomnue BXoIAT B
OMOIOTUYECKU HEUPOH?

1)Cunancsr; 2)DyHKIus
npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4) OyHKIMS aKTUBALUU; 5)AKCOH

1)Cunancuueckue Beca; 2)DyHKius

npeoOpazoBanus; 3)CKpPHITHIE CIIOH;
4)Axcon

1)Bxonsr; 2)Cunancs; 3)CymMmarop;
4)DyHK1US aKTUBAUUU; 5)BbIXoabl

)Anpo; 2)Muroxonapuu;
3)dennputsr; 4)Cunancel;, 5)AKCOH

Ilepedyennb 1a060paTOPHBIX padoT
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Kou-
Ne BO
HaumeHnoBanue OcHaienue
n/m 4aco
B
S cemecTp

1 | Jlaboparopnas pabota Nel Microsoft Visual Studio
«ba3oBble mpuHIAIIEI MpuMeHeHus | PyCharm 5
HEHPOHHBIX ceTel st 00paboTKu
H300PKCHUI

2 | JJabopaTtopHas padorta No2 Microsoft Visual Studio
«[Ipumenenue nepuentporos aist | PyCharm 4
pacro3HaBaHusi H300paKEHUN»

3 | JJabopaTtopHas padora Ne3 Microsoft Visual Studio
«IIprumeHeHne CBEPTOUHBIX PyCharm 4
HEUPOHHBIX CETEI

4 | JlJabopaTopHas pabota Ned PyCharm
«IToaroroBka n300paxeHu ¢ PyQt 2
UCII0JIb30BaHUEM si3bika Pythony

5 | JlabopaTtopHas pabota Ne5 PyCharm
«PeanuzoBath cBEpTOUHYIO ceTh ¢ | PyQt 2
ucnosbzoBanueM Kerasy» Keras

6 | JlabopaTtopHas pabota Neb PyCharm 4
«CemaHTH4ecKkoe cerMeHTrpoBanue | PyQt
c ucnosb3oBanrem U-Nety Keras

HToro yacos B 5 cemecrpe: | 18

IIpumepsl 3a1aHuii K J1a00paTOPHBLIM padoTam

K nadopaTophoii pabore Nel

PazpabotaTh anroputm 06pabOTKH U300pAKEHUS C UCTIOIH30BAHUEM MIPOCTOTO
OJTHOCJIOWHOTO TIepIenTpoHa 6€3 o0ydeHus.

K na6opaTophoii padote Ne2

Pa3zpabotaTh anroputm 00pabOTKU 30H UHTEpEca ISl KiacCU(PUKAIIMKI U300paKeHUS

HAa OCHOBE HEMPOHHOU CETH

25



[Ipunoxenue 1

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

npo¢puiro noarorokn «Kudepdusuyeckue 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  TIOJIOXKCHHMS,
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'enepaunss u wuHTEpHpeTauus 3HAHUM. 8
[ToBepxHOCTHBIE U TJIyOMHHBIE 3HAHHUS.
[IpouenypHble U JeKIapaTUBHBIC 3HAHUSL.
Monaenu MPE/ICTaBICHUS 3HAHUN:
MNPOAYKIIMOHHBIE MOJIENIN; CEMAHTHYECKHUE
cetd; (pelmMbl; (opMallbHbIE JIOTUYECKUE
MOJIENH.
HeiipokuOepHeTuka "  KHOepHeETHKA
«YEPHOTO SAUIUKA»
buonornueckue ACIIEKThI HEPBHOM
JNESATEIbHOCTH. buonorndyeckui  HEMPOH.
1.3 buonornueckue ACIIEKThI HEPBHOU 8

nesaTenpHOoCcTH.  HeupoHHble ceTH  Kak
OCHOBAa IUEHTPAJIbHOM U nepudepuitHon
HEPBHOM CHUCTEMBI. buonornueckue
ACIIEKTBI HEPBHOM JEATEIIBHOCTH.
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buonornyeckas M3MEHUNBOCTh U OOy4YEHHE
HEUPOHHBIX CETEN. [IporpammHoO-
amnrapaTHoe  MOJEIMPOBAaHUE  CTPYKTYD,
OT00HBIX CTPYKTYypE MO3ra.
HckyccTBeHHBI  HEUpOH. DopMabHbIN
HeupoH  Makkanoka-Ilurrca.  Iloucku
AJITOPUTMOB PELICHHUS WHTEIUICKTYaJIbHbIX
3aJa4 HA  CYLIECTBYIOIIMX  MOJEIIAX
KoMmnbioTepoB. Kubepuernueckue moaenu 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. OyHKIUA

aktuBay. Buasl (yHKIHME akTUBaLUU:
€AMHUYHAsl CTyIleHYaTasl, JIOTUCTHYECKas,
runepOosmueckuii  tanreHc.  CBolicTBa
CUTMOUJIATBHBIX ~ (YHKIIUWA  aKTHUBAIIUH.
Bunet MMHC. OgpHocnoliHbie HEHPOHHBIE
cetu. MHOrOCIIOWHbIE HEUPOHHBIE CETH.
Cetn mpsiMmoro pacnpoctpaneHus. Cetu ¢
oOpaTHBIMU CBS3MH. 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,
pearupytome  3neMeHThl.  IlepcenTpon
PozenOnarra. Teopema 00 oOydeHuu
[IEPCENTPOHA. IIepcentpoHHas
npeacrasisgemMoctb. [Ipobiema  pyHKIIMU
NCKJIIOYAIOIIEE WJIN.  Jluneiinas
paznenumoctb. [Ipeomonenue npoodIeMbl
JUHEWHOU paznenuMocTu. Knaccudukarus
MIEPCENTPOHOB. [lepcentpon ¢ oaHUM
CKPBITBIM CJI0eM (py1eMeHTapHBII
nepcentpoH). OIHOCIONHBIN TEpPCENnTPOH.
CpaBHEHUE OJHOCIOHWHOIO MEPCENTpPOHA U
HMCKYCCTBEHHOI0 HEWpOHa. MHOrOCI0MHBIN
nepcenTpoH 1o PozenbOmarry.
MHoOrocionHbI IEPCENTPOH 1o
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:
anmpPOKCUMAITUS 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 aApXUTEKTYPBI 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.
[IpenBaputenbHasi 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.
Heiiponunamrika B Mojenu Xonduiaa.
[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
UMMHUTaUU OoTxura. Mammuna bonplmana.
Ontumuzanus ¢ nomouibio cetu KoxoHnena.
PacTtyniue HEMpPOHHBIE CETH.

1.7

IIpenoOpadoTKa JTaHHBIX

OO0mue BOMPOCH TMOJATOTOBKU  JTAHHBIX.
Makcumuzanuss  SHTPONMM  Kak  IeJib
npenoopadoOTKH. KonupoBanue
HEUYHUCIIOBBIX MepeMeHHbIX. OTIn4ne MEXKIY
BXOJHBIMU M 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 OOYYEHHUU C YUHUTEIICM:
knaccudukanus obpazon. I[lepuentpon B
OOy4eHHH C YYUTENIEM: allpOKCUMAIIUS

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

anmnpoKCUMaluy; NepeodydyeHue; oumoka,
CBSI3aHHasi CO  CJOXKHOCTBIO  MOJIEJH.
OnTtumuzanus pasMmepa ceTu. AJanTuBHas
ONTUMH3ALUU aApPXUTEKTYpPBI CETH.
Banunauusa oOyuenusi. PaHHss 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.  OOyueHue  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 npu 00paboTKe
M300paKEHUM  METOAOM  TPaJIUEHTHOTO
cnycka. Caeprounble cetu. OO6paboTka
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U300paKeHU C IPUMEHEHUEM
cKkoib3dmero  sapa.  OOydeHHe — CeTH.
ANTOPUTMHYECKUE METOIBI CErMEHTAINH B
3aavax 00paboTKu n300pakeHU.
HeiifponHele cetn i CerMeHTAIMH
n3o0paxkenui. Apxurekrypa U-Net.

dopMa aTTecTalMHU

Bcero yacoB no JuCHUINIMHE B IISITOM
CCMCCTPC

18

54

72

18
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