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The review presents general methods for treating complicated problems that cannot
be solved exactly and whose solution encounters two major difficulties. First, there are
no small parameters allowing for the safe use of perturbation theory in powers of these
parameters, and even when small parameters exist, the related perturbative series are
strongly divergent. Second, such perturbative series in powers of these parameters are
rather short, so that the standard resummation techniques either yield bad approximations
or are not applicable at all. The emphasis in the review is on the methods advanced and
developed by the author. One of the general methods is Optimized Perturbation Theory
now widely employed in various branches of physics, chemistry, and applied mathematics.
The other powerful method is Self-Similar Approximation Theory allowing for quite simple
and accurate summation of divergent series. These theories share many common features
with the method of renormalization group, which is briefly sketched in order to stress the
similarities in their ideas and their mutual interconnection.

I HHBIIA 0630p mpeacT BiseT OOLIMe METOABl OMKMC HHUSI CIIOXHBIX MPOOJieM, HE HMe-
IOIUX TOYHBIX PEIICHWIA, MPU H JIM3¢ KOTOPhIX BO3HUK IOT JIB OCHOBHBIX HMPEMSTCTBUS.
Bo-niepBbIX, OTCYTCTBYIOT M JIble I P METPBI, MO3BOJISIIOIINE UCIIONB30B Th TEOPUIO BO3MY-
LIEHUH 10 CTENeHSIM 3THX I P METPOB, U, I Xe KOLA M Jible I P METPHI CYIIECTBYIOT,
neptyp® THBHbBIEC TOCIENOB TEIBHOCTH P CXOIATCS. BO-BTOPBIX, epTyp® THUBHBIE PSIBI ITO
CTEMEHSIM HEKOTOPHIX I P METPOB COMEPXK T M JIO€ YHCJIO CIT I €MbIX, BCIICACTBHE YEro
CT HJl PTHBIC TEXHHKH IEPECYMMHPOB HHUS JI IOT JIMOO IUIOXHME NpPUOIMKEeHus, JMbo co-
BceM HenpuMeHHMbL. Ocoboe BHUM HUE B 0030pe YAENSeTCs METOI M, P 3BHTBIM BTOPOM.
OgHUM U3 T KUX METOHOB SIBISIETCS ONMUMUSUPOE HH 5 MEOPUA 603MYUeHUL, IIHPOKO
HCIIOJIB3YeM 51 B P 3JIMYHBIX OOJ CTSAX (PH3UKH, XMMHUH U MPHUKJI JTHOM M TeM THKH. Ipyroit
9(pheKTUBHBII METOJ —  6MOMOOENbH A MeOpUA NPUOAUKEHUI, TIO3BOJISIIONI 51 HECTIOXKHOE
U KKyp THOE CYMMHPOB HHE P CXOMSIIUXCS PSIOB. DTH TEOPHHU MMEIOT MHOIO OOIIero ¢
METOJIOM PEHOPM JIM3 IIHOHHOM IPYIIIbI, IJT BHBIE HIEU KOTOPOTO T KX€ KpP TKO HU3JTOXEHb
IUISL TOTO, YTOOBI MOTYEPKHYTH OOIINE OCHOB HHS TOIXONOB U MX B3 MMOCBS3b.
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