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In quantum field theory, an important role is played by various hypergeometric functions.
Of particular interest is their close relationship with Feynman loop integrals. The latter are used
to calculate higher corrections in perturbation theory to the measurable physical processes. This
becomes especially important now that the accuracy of measurements is increasing. There are
many ways to solve Feynman loop integrals using hypergeometric functions. These solutions have
the common property that the indices of the hypergeometric function linearly depend on a small
parameter. For practical calculations, it is necessary to obtain a Laurent expansion in this small
parameter. In this case, it is desirable that the expansion elements be expressed in terms of
well-defined functions that can be calculated with arbitrary precision. In this work we study
the expansion of various hypergeometric functions in a Laurent series with respect to a small
parameter in terms of multiple polylogarithms. For this purpose, we mainly use the differential
equation method and the Lee algorithm. Specifically, we will be interested in the generalized
hypergeometric functions, the Appell and Lauricella functions. In these calculations, a particularly
important role is played by the replacement of the variable: rational in one direction and irrational
in the other. This issue is discussed with special attention.

B KBaHTOBOH TeOpHH MOJS BaXKHYI POJIb MIPAIOT Pas3JH4YHble THIIEPreoMeTpHuecKre QyHKIHH.
Oco6biit MHTepec MpeACTaBJsieT WX TecHas CBf3b C METeBbIMH (DEeHHMAHOBCKMMU HHTErpanaMu.
[TocsienHue HCMoMb3yOTCS [Js pacueTa BBICUIMX MONPABOK TEOPUH BO3MYILEHHE K M3MEPUMbIM (pU-
3MYECKHM TpoleccaM. DTO CTAHOBHUTCS O0COOEHHO BaXKHBIM ceifyac, KOria TOYHOCTb H3MepeHHH BO3-
pactaer. CyIlecTByeT MHOXKECTBO CMOCOGOB BbIPAa3WTb MeT/eBble (eHHMaHOBCKHE HHTerpasbl ue-
pe3 runepreomerpryeckue GyHkuuu. [lonoOHble pelleHHs UMEOT oblilee CBOMCTBO: HHAEKCH THIep-
reoMeTpUUecKod (DYHKUMH JHMHEHHO 3aBHUCAT OT MaJjoro napamerpa. JJsi mpakTHUeCKHX pacueToB
HeOOXOIMMO IOJYUHTh pas3foxkeHHe B psin JlopaHa mo sToMy MasoMy mapametpy. B stom ciyuae
KeJlaTesbHO, YTOOB KO3(DGhHULHUEHTH Pa3ioKeHHsl BbIPAXkKaJHWCh B TEPMHHAX XOPOLIO OMpeaeseHHbIX
(YHKUHH, KOTOpble MOXHO pEIIUTh YHCAEHHO C MPOH3BOJNBHOH TOUHOCTbIO. M3yuaercsi passoxe-
HHe pasJMYHbIX TUIepreoMeTpuueckux (GyHKuu# B psin JlopaHa mo MajoMy mapameTpy B TepMHHAX
00001IeHHbIX MoNuaorapugmoB. s 3TOH LeaH HCMOJb3yeTcss MeToA AU(depeHLHaNbHbIX YpaB-
HeHU# u anaroput™ JIu. B uacTHoCTH, MpencTaB/sioOT HHTepeC 000OLIEHHbIE THIIepreoMeTpUUecKre
¢byHKuud, ¢pyHkuuu Annenst v Jlaypudesssl. B aTHX pacuetax 0coGeHHO BaXKHYH POJib MIpaeT 3a-
MeHa TepeMeHHOI: pallioHa bHasi B ONHOM HalpaB/eHHH W UppaLOHalbHast B APYroM. DTOT BONPOC
o0cyrKnaercsi ¢ 0COOBIM BHUMaHHEM.
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