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AHHOTANUA

JlaHHasi MOSICHUTENbHASL 3aIMCKa COJACPKHUT OTYET MO BBIIOJHEHUIO JAUIUIOMHON paboThl Ha
TeMy: MccnenoBanye METOI0B U aITOPUTMOB JUJISL CO3JaHUsI HEHPOHHOMU CETH.

[TosicHuTenpHAs 3allMCKa COCTOMT U3 BBOJHOW 4YacTH, TPEX IVIaB, BHIBOJOB U PEKOMEHJIALN,
CIIMCKA HUCIIOJIb30BAaHHBIX MCTOYHUKOB, JBYX NPUIIOKEHUH, 27 U300paxeHui, MATHAECATH 0a30BbIX
CTpaHHMII, AUArpamMmm, TaOJIHII.

KnroueBble ciioBa: HEWpPOHHBIE CETH, HEHPOHBI, aIrOPUTM, (YHKLHUSA, TPAAUECHTHBINA CIYCK,
METOJ 00pPaTHOro paclpoCTPaHEHHs! OIINOKY.

Llenp qumiuoMHONM paboOThI — CO34aTh HEHPOHHYIO CETh, UCMOIb3YSl MAKCUMAIIBHO MOAXOSAIIUN
ITOPUTM, KOTOPBII MO3BOJIMT MaKCHMAJIBHO OBICTPO CO37aTh HEHPOHHYIO CE€Th W BHEAPUTH €€ B
pa3auyYHbIE OTPACIH KakK I FOCy1apcTBa, Tak U i Ou3Heca.

B nanHo# auruioMHOM paboTe B COOTBETCTBMM C ITOCTABJICHHBIMU 3aJayaMM ObUI IPOBENEH
aHaJIM3 U OLIEHKA aJITOPUTMOB, KOTOPbIE MO3BOJIMIM MAaKCUMAJIBHO OBICTPO CO31aTh HEMPOHHYIO CETh.

B pesynbraTe aHaimza pEeKOMEHIATENBHBIX AJITOPUTMOB BBHIOOp OBUT CAETaH B TOJNB3Y
QIrOpUTMa I'PAJAMEHTHOIO CIycKa M aJrOPUTMa MUHUMAJIBHOIO PaclpOCTPAaHEHHs OLIMOKH, a TaKxke
metona Active Appearance Models (AAM) (mporeaypa oOydeHus: “AKTHBHAsT MOJE/Ib BHEIIHETO
Buja”). JlaHHbBIE aNrOpUTMBI OTHOCUTENBHO JIPYTUX PACCMOTPEHHBIX aJITOPUTMOB SBJISIOTCS Hanbosee

OIITUMAJIBHBIMU OJI CO3aaHUA HeﬁpOHHOﬁ CCTH.



ADNOTARE

Aceastd nota explicativa contine un raport privind implementarea tezei pe tema: Cercetarea
metodelor si algoritmilor pentru crearea unei retele neuronale.

Nota explicativa consta dintr-o parte introductiva, trei capitole, concluzii si recomandari, o lista
a surselor utilizate, doua anexe, 27 de imagini, cincizeci de pagini de baza, diagrame, tabele.

Cuvinte cheie: retele neuronale, neuroni, algoritm, functie, coborare in gradient, metoda de
propagare inapoi.

Scopul tezei este de a crea 0 retea neuronala utilizand cel mai potrivit algoritm care va va permite
sa creati O retea neuronald cat mai repede posibil si sa 0 implementati in diverse industrii, atat pentru
stat, cat si pentru afaceri.

In aceasta teza, in conformitate cu sarcinile stabilite, a fost efectuatd analiza si evaluarea
algoritmilor, ceea ce a facut posibila crearea unei retele neuronale cat mai repede posibil.

Ca urmare a analizei algoritmilor de recomandare, s-a facut alegerea in favoarea algoritmului de
coborare in gradient si a algoritmului de propagare minima, precum si a metodei Modele de aspect activ
(AAM) (procedura de invatare ,,Modelul de aspect activ”’). Acesti algoritmi, in raport cu alti algoritmi

considerati, sunt cei mai optimi pentru crearea unei retele neuronale.

10



ABSTRACT

This explanatory note contains a report on the implementation of the thesis on the topic: Research
of methods and algorithms for creating a neural network.

The explanatory note consists of an introductory part, three chapters, conclusions and
recommendations, a list of sources used, two annexes, 27 images, fifty basic pages, diagrams, tables.

Key words: neural networks, neurons, algorithm, function, gradient descent, backpropagation
method.

The purpose of the thesis is to create a neural network using the most suitable algorithm that will
allow you to create a neural network as quickly as possible and implement it in various industries, both
for the state and for business.

In this thesis, in accordance with the tasks set, the analysis and evaluation of algorithms was
carried out, which made it possible to create a neural network as quickly as possible.

As a result of the analysis of the recommendation algorithms, the choice was made in favor of
the gradient descent algorithm and the minimum propagation algorithm, as well as the Active
Appearance Models (AAM) method learning procedure. These algorithms, relative to other considered

algorithms, are the most optimal for creating a neural network.
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BBEJIEHUE

3a MOCHEIHIOK Mapy JIE€T HCKYCCTBEHHBI HHTEIUIEKT HE3AMETHO OTPSAXHYJCS OT TEroB
«(haHTaCTUKa» U «TeM IU3alH» U MMPOYHO MPOITUCAJICS B €KETHEBHBIX HOBOCTHBIX JieHTax. CyIIHOCTH
10]1 HA3BaHUEM «HEHPOCETH» ONO3HAIOT Jro/ieH 110 (poTorpadusiM, BOIAT aBTOMOOMIIN, UTPAIOT B ITOKEP
U COBEPILIAIOT Hay4HbIe OTKpbITHA. [IpM 3TOM M3 HOBOCTEH HE BCEra MOHATHO, YTO XK€ TAKOE JTU
3araJIouHble HEHPOCETHU: CIOMKHBIE TPOrpaMMBbl, 0COObIE KOMITBIOTEPHI MIIM CTOMKH C psilaMu cepBepoB?

KoneuHo, yxe 13 Ha3BaHHUsI MOXKHO JIOTa1aThCsl, UTO B HEHPOCETAX pa3pabOTYMKU MONBITAINCH
CKOIIMPOBATh YCTPOMCTBO YEJIOBEYECKOI'0 MO3Ta: KaK U3BECTHO, OH COCTOMT U3 MHOKECTBA MPOCTBIX
KJICTOK-HEHMPOHOB, KOTOpbIE 0OMEHUBAIOTCS IPYT C IPYTOM JIEKTpUUeCKMMHU curHanamu. Ho uem Torzaa
HEHpPOCEeTH OTIMYAIOTCS OT OOBIYHOTO KOMITBIOTEpPA, KOTOPBIM TOXXe coOpaH M3 HPUMHUTHBHBIX
AJIEKTPUYECKUX JIeTaen?

JlaHHas TemMa O4eHb aKkTyajbHa B Hallle BPEMs, IOITOMY OBLJIO PELIEHO U3YYUTh, UTO K€ TaKOe
HeHpoceTH, Kak OHU (POPMUPYIOTCSI, I/1€ UCIOJIB3YIOTCA.

Heliponnble cetu cTtanu Ha3plBaTh TaK M3-3a MPUHIUIOB pabOThl MaTEMaTHUYECKON MOJEIH,
KOTOpasi 4eM-TO HallOMHHaeT (YHKIMOHMPOBAHUE Halllell HEPBHOM cuCTeMbl. Y HAac €CTh HEHPOHBI,
oOpasyromme HEpBHYIO cucteMy. VX riaBHas 3amada - pacpoCTpaHsATh HHPOPMALIUIO IO BCEMY TEIYy,
UCIOJIb3YS DJEKTPUUECKUE M XUMHUYECKHe cUrHajibl. OHU YepHaroT e€e U3 OKpYXaroulel cpelbl Wiu
OpraHu3Ma, OLIEHUBAIOT €€, JyMaroT, KaK OTPearupoBaTh, a €1l 3allOMUHAIOT.

Crout 5m onacarbCsl pa3BUTUS UCKYCCTBEHHOro MHTe/ulekTa? Bpsa mu. CeromHs Bce moJoOHBIE
CEpPBUCHI CO3/1AI0TCS CKOpee He AJIS peleHHUs INI00aIbHBIX 33/1a4, Ha KOTOpPbIE U HalleJIeHbl HeHpOceTH, a 1is
JIEMOHCTpALlUU CIIOCOOHOCTEH HEeHpoHHOW ceTn M mpoBelneHHs e oOyueHus. «MHOrHe NpOpBIBHBIE
pe3yibTaThl UCCIIEAOBAHUN MMOKa HE OYeHb NMPUMEHHMMBI B Ou3Hece. Ha mpakTuke 3adacTyio pasymHee
HCIIOJB30BaTh APYrue€ METOAbl MAllIMHHOT'O O6y‘leHI/I$I — HaIpuMep, pasjindHbIC aJITOPUTMbI, OCHOBAHHbBIC
Ha ACPEBbBIAX peHIeHPIfI. HaBepHoe, 9TO BBITNIAAUT HE TaK 3aXBAaThIBAIOIIC U (i)yTypI/ICTI/I‘IHO, HO OTH IMOAXO0bI

OYEHb paclpoCTpaHeHb», - mueT bopuc Boibdcon, qupekrop no passururo HeadHunter.
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