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Momusayus u yenw: Llenbro ucciaeqoBaHus SBIsSETCS 0030p paboT Mo MaTeMaTu4ecKOMY
MOJETHpPOBaHUI0 ocTpor (assr BUYU-mHDexmmm ©w TpHUIOKEHUH pe3ylnbTaToB
MOJIEJIMPOBAHUS B KIIMHUYECKOH MPAKTHKE.

Memoowr u anecopummer. MaTeMaTHUeCKHE€ MOJEIH MOTYT MPHUMEHSAThCS IS
HCCIICIOBAHUS ATOT€HETHYECKUX MeXxaHn3MoB BUY-uHdexmy u peakuiuy opranuma,
NIPOBEPKH TEOPETUUECKUX THIIOTE3; IpOrHo3upoBaHus TedeHus: BUY-undexuum,
KUHETHKH ee pa3BuTHs (ocTpas ¢aza, XpOHHMYECKOE COCTOSHUE, MEPEeX0i] B CTaAUI0
CIIN/[a); pa3pabOTKu NIEPCOHATU3NPOBAHHON TEpanuu; pa3paboTKH U MCCIICIOBaHMS
HOBBIX CTpAaTETruil JICUCHMsS, COCTABICHHUS CIOXXKHBIX KOMOMHATOPHBIX CXEM JICUCHUS;
HCCIICIOBAHUSI MEXAHNU3MOB «YCKOJb3aHUS» BHUPYCa OT JICKAPCTBEHHBIX INPENapaToB;
00paboOTKM W aHanu3a OONBLIMX MAaCCHUBOB JAaHHBIX — KaK KIMHHYECKHX HCTOPHH
00JIe3HH, TaK ¥ IKCIIEPUMEHTAIIbHBIX JaHHBIX, TIOTYYEHHBIX C IOMOIBI0 COBPEMEHHBIX
BBICOKOTIPOM3BOIUTEIbHBIX U3MEPHUTEIBHBIX METOJOB; OLIEHKH CTOMMOCTH JICUECHHS U
BHIpaOOTKM pPEKOMEHJALMi Ha ypOBHE TMPABHUTEILCTB MO IMPEIOTBPAICHHUIO
pacrpocTpaHeHus 00JIe3HH B CTPaHaX C OTPAaHUYCHHBIMH PECYPCaMH.

Peszynomamur: B noknane KpuTHUECKH pacCMOTPEHBI MaTEMAaTHUECKHE MOJIENIN OCTPOM
¢a3zer BUU-undexnun, kak 0a30Bble, TaK U COBPEMCHHBIC, IPEICTABICHHBIC B
nyOnukanusx 3a nmocuenuaue 10 ner.

Buigoowi: Psn uccnenoBaHuil OCHOBBIBA€TCSI HAa PacCMOTpPEHUH 0a30BOM (MM
CTaH/IapPTHOHN) TPEXKOMIIOHEHTHON MOZENN NWHAMUKU ocTpol ¢a3er BUU-nH(eknuy,
omuceBaroied B TepMuUHax AuddepeHIMaIbHbIX ypaBHEHUH B3aUMOJICHCTBHE
HEMH(UIIMPOBAHHBIX KJIETOK-MHILIECHEH, HH()UIUPOBAHHBIX KJIETOK M BHPYCHBIX
gacTull. Takas MOZeNb O3BOJISET NPEACTABUTh KAUECTBEHHYIO KAPTHHY OCTPOH (asbl:
pe3Koe yBeNWYeHHE BHUPYCHOM Harpy3kd, €€ MUK U JalbHEHIIee CHIKEHHE 10
YCTaHOBJICHUSI BUPYCHOTO PaBHOBECHS, BBIYHCIUTH 0a30BYI0 CKOPOCTh PENPOAYKIUH
supyca (R0). Benmuuuna RO (RO < 1; > 1, << 1; >> 1) sBisieTCs BOXKHBIM [TOKa3aTeIeM
teuenus BUY-undexunn B panpHeimeM. [ MOCTpoOCHUs pacUIMpEeHHBIX MOJeek
JUHAMUKH OCTpOH (a3pl B MOJETbh B KayeCTBE MEPEMEHHBIX BKIIIOUAIOTCS KJIETKH-
a¢dekTopbl, OTBedarolye 3a WMMYHHBIH oTBeT (B OonpmuHCTBE paboT
paccmarpuBaerca orBer CD8+ T-kieTok), pa3nu4HbE THITBI KIETOK-MHIICHEH,
JIEKAPCTBEHHO-YCTOMYMBBIX U JIEKAPCTBEHHO-UYBCTBUTEIBHBIX IITaMMOB BUY, a Takxke
KJIETOK-MUIICHEH, WHQULIMPOBAHHBIX OSTUMM IITaMMaMu. s uneHTuuKanuu
HEM3BECTHBIX MApaMETPOB MOJEIM HPUMEHSIOTCS TEOpPHUS M METOAbl PELICHUs
o0paTHBIX 337a4. B mocnemHue TOIBI BO3POC HMHTEpEC K MaTeMaTHYecKOMY
MOJIETTUPOBAHUIO MEXaHU3MOB «yCKOJIb3aHUs» BUUY OoT KIMMYHHOTO OTBETa, TAKUX KakK
BBICOKAasl TEHETHYecKas HM3MEHYMBOCTb BHpYyCa BCJIEICTBHE OIIMOOK o0OpaTHOH
TpaHckpunuuy, crnocodnocts BUY yxe uepes 12 wacoB mocie MHOUIMPOBAHUS
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MOJaBIIATH 3Kcnpeccuio Mosiekyl MHC-I knacca B uHGUIMPOBaHHBIX KIETKax 1 ap. B
psizne paboT Mo MOJETUPOBAHUIO OCTPOH (ha3bl B MCCIIEIOBAHME BKIIOUASTCS HaYaIbHBIH
nepuox WHQUIHMpoBaHWA — (aza odKiunca (paHHAA CTagusl BHYTPUKIETOYHOM
pEIUIMKaNuY BUPYyCa), 9TO MOBBIMIAET 3((HEeKTUBHOCTh MOJIEIH.
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A number of studies are based on consideration of basic (or standard) three-component
model of the dynamics of the acute phase of HIV infection, which describes in terms of
differential equations, the interaction of uninfected target cells, infected cells and viral
particles. This model allows us to present a qualitative picture of the acute phase: a sharp
increase viral load, its peak and further decrease until the viral load is established
equilibrium, calculate the basic rate of virus reproduction (R0). Magnitude RO (RO < 1,
> 1, << 1; >> 1) is an important flow indicator HIV infections in the future. To build
advanced dynamics models acute phase, effector cells are included in the model as
variables, responsible for the immune response (most studies consider the response
CD8+ T cells), various types of target cells, drug-resistant and drug-sensitive strains of
HIV, as well as target cells, infected with these strains. To identify unknown parameters
of the model uses theory and methods for solving inverse problems. In recent years,
interest in mathematical modeling of mechanisms has increased HIV “escape” from the
immune response, such as high genetic variability of the virus due to reverse
transcription errors, ability HIV suppresses the expression of molecules within 12 hours
after infection MHC-I class in infected cells, etc. In a number of modeling works acute
phase, the study includes the initial period of infection — eclipse phase (early stage of
intracellular viral replication), which increases the efficiency of the model.
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