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AHHOTaumA. HennHenHble perpeccMoHHbIe MOLENM ABMAITCA BarKHbIM UHCTPYMEHTOM
B CEJTIbCKOX03ANCTBEHHbIX UCCIef0BaHMAX, TaK Kak MHOMECTBO 6MOOrMYeCcKMX NpoLLeccoB
TEOPeTUYECKM N IKCNEPUMEHTANIbHO OMUCLIBAIOTCA HENIMHENHbIMU OYHKLMAMU. [ToMUMO
TOr0, YTO HEJIMHENHbIE MOeNN NO3BOJIAIOT TOYHO OMUCHIBATb SKCMEePUMEHTasIbHbIE faHHbIE,
HenuHenHble GYHKL MM 06N1afgaloT CBOMCTBOM GU3NYECKON MHTEPMNPETUPYEMOCTU NapaMeTpoB
N ABnATCA Boee YyCTOMUYMBLIMU BHe 0611acTu onpegeneHua nccnenyemMon Bolbopku. Ha
[aHHbI MOMEHT CyLLIeCTBYIOLLME MeTofbl pacyeTa Ko3ahPULMEHTOB MOLESIU: METOL HAUMEHBLLNX
KBaZpaToB, B3BELLUEHHbI METOA HAMMEHbLUNX KBAApPaToB U 0606LLEHHBIN METOA HAUMEHbLLINX
KBaapaToB 061aaaloT pAOoM HeocTaTKoB. Hanbonee coBepLUeHHbIM MeTof — 0606LLLEHHbI
MeTO/ HaUMeHbLUMX KBApaTOB ONMpaeTcs Ha 60JIbLLOE KOIMYECTBO aKCMOM, KOTOpbIe YacTo
He cobsl0JaloTcA B peasibHbIX NpUMepax, a TeopeTUYecKoe [0Ka3aTe/lbCTBO He ABNAETCA
anoMKTUYecKuM. B cTatbe npeacTaBnaeTcA rMOKuUIA, YCTOMUMBBIN M TOYHBIN METO pacyeTa
K03 dUUMeHTOB A8 NPOU3BOJSIbHON 0AHOPAKTOPHON perpecCUOHHON MOLEeIM Ha OCHOBE
MeTo[a OLLeHKM MaKcMMasbHoro npaegononobus. Metoq TeopeTuyeckn 060CHOBbLIBAETCA
C MUHMMaAJbHbIM KOJIMYECTBOM aKCMOM, a TaK¥e NpUBOOATCA NPUMEpPbLl pe3ynbLTaToB
paboTbl MPOrpaMMHON peanu3aumm Anaa NorucTUYeckon GyHKLMKM 1 dyHKUMM Muxasnuca
Ha TECTOBbLIX CUHTETUYECKUX AaHHBIX U 3KCNEepUMEHTabHbIX BblGOpKax BbIpaboTHM Cyxom
Macchl TpaBbl B 3aBUCMMOCTM 0T 06beMa a30THbIX yaobpeHuin. OCHoBHOe NpenMyLLecTBO
MeTo[a 3aKJIlo4aeTcA B NPOCTOTE TEOPETMYECKOr0 fOKa3aTeIbCTBa U Masioro Kosm4yecTsa
TEOpPeTUYECKUX OrpaHUYEHWUI Ha BXOOHbIE NapaMeTpbl 3afa4un. TaKkKe NpeasiorKeHHbI MeToq,
B OT/IM4YMe OT 0606LLLEHHOr0 MeTO4a HAaMMeHbLUMX KBafpaToB, AeTePMUHMPOBAHHO CXOAUTCA
Ha abCconioTHOM MUHMMYMe Bnarogaps ucnonb3oBaHuio anroputma DIRECT, MoxKeT yunTbiBaTh
reTepocKeacTUYHOCTb U He TpebyeT py4YHO HAacTPOMKKM NapaMeTpoB ONTUMM3aLUN OnsA
obecneveHna cxoauMocTu. Takme NpeacTaBrieHbl CO0bparKeHUs 0 BOSMOXHOM pacLLUMPeHU
MeToAa AN1f MHOro(paKTOPHOro perpeccMoHHOro aHanm3a M BO3MOMKHbIe yyylleHuA ans
OLLeHKW reTepocKe4acTUYHOCTH.
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Abstract. Nonlinear regression models are an important tool in agricultural research, as
many biological processes are theoretically and experimentally described by nonlinear functions.
In addition to accurately describing experimental data, nonlinear models have the property of
physical interpretability of parameters and are more robust outside the domain of the studied
sample. Currently, existing methods for calculating model coefficients - such as Ordinary Least
Squares, Weighted Least Squares, and Generalized Least Squares — have several drawbacks.
The most advanced Generalized Least Squares method relies on a large number of axioms,
which are often not adhered to in real examples, and the theoretical proof is not apodictic. This
article introduces a flexible, robust, and accurate method for calculating coefficients for arbitrary
single-factor regression models based on the maximum likelihood estimation method. The
method is theoretically justified with a minimal number of axioms, and examples of results from
the software implementation are provided for the logistic function and the Michaelis function
using synthetic test data and experimental samples of dry grass mass production depending
on the volume of nitrogen fertilizers. The main advantage of the method lies in the simplicity
of theoretical proof and the small number of theoretical constraints on the input parameters
of the problem. Unlike Generalized Least Squares, the proposed method deterministically
converges to the absolute minimum, thanks to the use of the DIRECT algorithm. It can account
for heteroscedasticity and does not require manual tuning of optimization parameters to ensure
convergence. Considerations for possible extensions of the method to multifactorial regression
analysis and potential improvements for heteroscedasticity estimation are also presented.
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BBepneHue

HOTHE MPOLECCHI, MPOTEKAOLINE
B arpod’KocucTeMax, MOXKHO OIH-
CaTh TOJBKO HEJIMHEHHBIMU YpaBHE-
HusMmu [ 1, 2]. Ux ko3QduiimenTsI, Kak mpa-
BUJIO, OCHOBBIBAIOTCS HE Ha QyHIaMEHTalb-
HBIX KOHCTAHTAaX, a Ha 0000IICHUH JaHHBIX
IMIUpUIeCcKuX HaOmoaeHui. [ToaTomy He-
JUHEWHbIE PETPECCUOHHBIE MOIEIH SBIIS-
FOTCSl BaXKHBIM UHCTPYMEHTOM KakK B CE€Jlb-

CKOXO3ICTBEHHBIX HCCIIEIOBAHUAX, TaK
U B CHUCTEeMax MOAJAEPKKHU MPUHSITHUS pe-
menuit [3, 4]. st mocTpoeHus 3TUX MO-
Jeyier mo o0aKky TO4eK HEOOXOIUMBI CO-
OTBETCTBYIOILI[ME MAaTEMATHUECKUE METO/IBI.
OOBIYHO TS pelIeHUsT JaHHOU 3a/1a49¥ HC-
MOJIB3YeTCsl METOJ HAaMMEHBIINX KBajpa-
toB (MHK) 1160 ero moauduxarus — B3Be-
IIEHHBIN METO/I HAUMEHBIIINX KBAJIPATOB
(BMHK) unu ero o6o6menune (OMHK)
[1,5]. MHK u BMHK M0%HO UCO7b30BaTh
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