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MaTteMaTuka U Qu3HKa ONMUpPAOTCSI Ha guddepeHImanabHbBIe YPaBHEHUS OIS
ONIMCAHUS IMPUPOOBl — OT PACIPOCTPaHEHUS BOJH WM TYypPOYIEHTHOCTHU OO
KOCMOJIOTHYECKHUX MoOjfejiell B paMKaxX OO0Iedl TeoOpUuu OTHOCUTEJIbHOCTH. IDTH
ypPaBHEHHUS MO3BOJISIOT IIPEACKa3bklBaTh, KAK Pa3BUBAETCS CHUCTEMA BO BPEMEHU U
IIPOCTPAHCTBE, HO UX PEIIeHHEe 3a4YacTyio TPeOyeT OTPOMHBIX BHIYMCIUTEIbHBIX
pecypcoB. OcobeHHO TpyaHO paboTaTh C XKECTKHUMH YpaBHEHUSIMU, KOTOPHIE
BKJTIOYAIOT ITapaMeTPhl C PE3KUMHU U3MEHEHUSIMHU UJIU pa3Hble MacimTabbl, a TaKXKe C
oOpaTHHIMU 3afadvaMH, I'le HeoOXOOMMO BOCCTAHOBUTH 3aKOHBI II0 KOCBEHHBLIM
OaHHBIM.

CoBpeMeHHBEIe METOOBl HCKYCCTBEHHOTO HMHTEJIJIEKTa OTKPHIBAIOT HOBOE
HallpaBJIeHUEe B pelleHuu Takux 3agad. ®u3nko-uHGopMUpoBaHHbEIE HEUPOHHBIE CETU
(PINN) yxe 3apekoMeHaoBanu ceb6s Kak MOIIHBIM MHCTPYMEHT, CIIOCOOHBIN BKJTIOUATh
busmyeckme 3aKOHBI HEIOCPEICTBEHHO B Ipoliecc oO0ydyeHus. B oTnuuue oOT
KJIaCCUYeCKOTr0 YMCJIEHHOTO MOIENIMPOBaHus, I'Ie Kaxkaas HoBasl cucrteMa TpebyeT
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otmenbHOTO noaxona, PINN ob6ydaeTcsd Ha pU3NUYECKUX NMPUHIIUIIAX U MOXKET OBITh
aJanTHUPOBaH K HOBBIM yCJIOBUSIM.

HepaBusasa paboTa y4€HBIX moKa3aja, 4To 3¢pdekTuBHOCTh PINN MOXKHO
CYIIIEeCTBEHHO IOBBLICUTH, IPUMEHSISI MHOTOKaHaJIbHOe 00ydyeHue U YHUMOOYJISAPHYIO
perynsipusanuio. MHOrokKaHajllbHOe 00ydYeHHUe TO03BOJAET CceTu (GopMUPOBATh
YHUBEpPCalbHOE IIPOCTPAHCTBO PEIIEeHUU [OJig 1eJIoOTO CeMelcTBa YpaBHEHUU, a He
OTpPaHUUYUBATHCSA OOHOU CUCTEMOU. DTO OTKPHIBAEeT IIYTh K CO3TAaHNI0 YHUBEPCAIbHBIX
Mofesiell, KOTopbele MOTYyT paboTaTh Ccpa3y C HECKOJIbKMMHU 3aJadaMu (QPU3UKH.
YHUMOAynsApHas perynaspu3alius, BOOXHOBJIEHHas upesaMu nuddepeHInanIbHOU
reoMeTpuu u 00Ied TeOopuMU OTHOCUTEJbHOCTH, CTabunulupyeTr oOydeHUe u
yaydlllaeT CHOCOOHOCTH CEeTU HaAXOOUTh IpPaBUJIbHBIE pPEIIeHHUS B YCIOBUSAX
HeOonpeneneEHHOCTH.

MeTonbl IPOMUIJIM NPOBEPKY Ha TPEX CUCTEMAaX Pa3HOM CJIOKHOCTU: YPaBHEHUU
njiaMeHu, ocuunnsatope BaH-mep-Ilons m ypaBHeHHSX OIS OUHIITEWHa B
ronorpadudeckKoM KOHTEKCTe. B mocmegHeM ciydae ymajloCh BHIIOJTHHUTH
NIpaKTU4YeCKU YHUKAJIbHYIO 3afjady — BOCCTAHOBUTh HEU3BECTHHIE (PU3UYECKHUE
GyHKOUU U3 CUHTETHYECKHX [MOaHHBIX, 4YTO paHee CYMUTAJIOCh KpauHe
TPYAHOOOCTUXKHUMEIM.

9TO OOoCTHUXKEeHHe BaxXXHO O/ pelleHUsT OOpPAaTHHIX 3amad, KOTOPhIE MOXKHO
CPaBHUTH C TOJIOBOJIOMKOM: €Clu XOTsI OBl OJHA YacTh HEOOCTAET, PellleHue MOXKET
OKa3aThCs HEIPABUJIBHBIM WM BOBCE HEBO3MOXKHHEIM. MCKYCCTBEHHBLIM MHTEJIJIEKT
Crtoco0eH HaXOOuUTh HEOCTAOIIMe 3JIEMEeHThI 3aJa4Yy U ITPOBEPSITh UX KOPPEKTHOCTS,
mesasi 3To ObicTpee u 3¢ GEeKTUBHEE TPATUIIMOHHBIX MOIX0I0B.

[IlpakTuyecKue IMepCHeKTUBH TaKUX TEXHOJOTUU OrpoMHEL. OHU MOTYT
HCIIOJIb30BAThCA [OJI aHaIn3a aCTPOPU3NUYECKUX JaHHBIX, PEKOHCTPYKIIUU 3aKOHOB B
KBAHTOBOW TEOPHM MOJISI, HCCIENOBaHUS HEIUHEUHBIX CUCTEM OUHaAMHWUKHU U
MOJEeNIMPOBAHUSA CJIOXKHBIX TNPOIIECCOB Bpoae TypOyIeHTHHIX MHOTOKOB HJIU
B3aMMOOEeUCTBUU IIJia3Mbl. [IpermylecTBa BKJIHOYAKT BBICOKYIO afalTHUBHOCTH K
HOBHIM 3ajia¥yaM, CIIOCOOHOCTh paboTaTh C HEINOJHLIMU HAaHHBIMHU, yNIyYIIeHHUE
TOYHOCTH MOOEJIMPOBAHUS M CHUIKEHNE BHEIYHCIIMTEIBHBEIX 3aTpar.

Ilo Mepe TOTrO KaK MeTOObl MAIlTMHHOT O O6y‘-IeHI/IH CTAHOBSITCSI BCE Oosee 3pPeJIbIMHU,
BO3HHKa€T BO3MOXHOCTh HHTEIrpalliid HCKYCCTBEHHOI'O HHTEJIJIEKTAd B
(byHJIaMeHTaJ'H:HHe HCCIedOBaHusa. DTO He O3HAYaeT, YTO KjaccudyecKass MaTeMaTukKa
TepsaeT CBOIO IIEHHOCTh. Ha06op0T, coYeTaHue CTpOorux (1)I/I3I/I‘-IeCKI/IX 3aKOHOB C
rubkocThio MU OTKPEIBaA€T IIYTh K HOBBIM OTKPEITHUAM, KOTOPEIE MOTJIX OBI OCTAThCS
HEeOOCTYIIHBIMHU IIPU MCIIOJIb3OBAHUU TOJIBKO TPAOUITMOHHBIX ME€TOOOB.

Takum o06pa3oM, UCKYCCTBEHHBLIM MHTEJIJIEKT MIePecTaéT ObITh MCKIIIOYUTEIIbHO
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HHCTPYMEHTOM IIPUKJIagHBIX o0iacTedl u BCE OOJIbIIIe CTAHOBUTCS YaCThIO
dbyHmaMeHTanbHOU HayKu. PellleHMe CIOXHEWIINX ypaBHEHUU (PU3UKU C €ro
IIOMOIIBI0 TPUOINKAET HAaC K ITIOHUMAHUIO eIlé He OTKPHITHIX 3aKOHOB IIPUPOIHI, a
3HAYUT — K HOBOMY 3Tally B pa3BUTUU HAYUYHOT'O 3HAHUS.

Ccoeinka: «39dpdekTuBHeie PINN-ceTH ¢ MCOHOIb30BaHMEM MHOTOTOJI0OBOYHOM
YVHUMOOYJISIPHOUW peryasgpulalum IpPOCTpaHCTBa pemeHuu» DOI:
10.1038/s42005-025-02248-1.
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