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Pedepar:

1. BanporoHoBaHO HOBi eHEeKTUBHI ACUMIITOTUYHI METOJIX Ta METO/IU IIPUCKOPEHOTO MOJEJIIOBaHHS, SIKi BHOCSITh
CYTT€BUM BHECOK y PO3B'sI3aHHS IPOOJIEMU IMOBIPHICHOTO aHaJIi3y CUCTEM Y BUNIAJIKY, KOJIU CTPYKTYpa CUCTEMU €
3aHAZTO CKJIATIHOIO [1JIS1 BUKOPUCTAHHS iCHYIOUMX aHAJIITUYHMX METOIiB OOUMCIJIEHHS, a 3aCTOCYBaHHS IIPSIMOTO
MOJIEJIIOBAHHS PilIKiCHUX MO MeToIoM MoHTe-KapJio Npru3BOgUTh 40 BEJIMYE3HUX BTPAT 4acy i He NO3BOJISIE
OTPUMAaTH OLiHKU NOTPiOHOI TOYHOCTI. [TpoBeieHO aCMMIITOTUYHMI aHali3 JBOX CUCTEM OOCIIyTOBYBaHHS
MapKOBCBKOTO THIly. OTPMMaHO HEOOXiJHi Ta JOCTaTHI YMOBH, KOJIM IMOBIPHICTb BilMOBY CUCTEMU HA iHTEpBai
3alHATOCTI eKBiBaJIleHTHA IMOBIPHOCTI MOHOTOHHOI BiiMOBU. [IJ151 cCTEeMU PO3PO06JIEHO METO], IIPUCKOPEHOTO
MOJIeJIIOBaHHS IMOBIPHOCTi HEMOHOTOHHOI BiiMOBU. OOI'DYHTOBAHO HE3MIIllEHICTb OLiHKU 1111 IMOBIPHOCTI
HEMOHOTOHHOI BiIMOBH, a TAaKOX 3HAIIEHO YMOBH, SIKi FaPaHTYIOTb OOMEXKEHICTb BiJHOCHOI CepegHbOKBAAPATUYHOI
noxu6KH, 1o 3abe3Ievye CTiNKICTh 0OYNCIIeHb BiTHOCHO 3MEHIIEHHs iHTEHCUBHOCTI BXiTHOTO MTOTOKY.

3anpornoHOBaHO aHAJITUKO-CTATUCTUYHUM METO]] IIOOYZOBY BEPXHIX Ta HMKHIX OLiHOK /1715 KiJIbKOCTi ~BUMipHUX



HiANpOCTOPIB Baru HaJl CKiHYEHHMUM I0JIeEM. BCTAaHOBJIEHO YMOBH, SIKi FapaHTYIOTh OOMEXKEHICTb BiTHOCHO]
CepeIHbOKBAAPATUIHO]I MOXMOKYU aHAJIITUKO-CTAaTUCTUYHUX OLiHOK MMPU 3POCTAHHI KiJIbKOCTi €JIEMEHTIB
CKiHYEHHOTO 110J14. PO3p006sIeHO aHaliTUKO-CTaTUCTUYHUI METO, SIKUI1 J03BOJIsie OylyBaT BEPXHi Ta HIDKHI
OLIiHKM Lii€i KiZIbKOCTI 1151 MOBiZIbHUX 3Ha4YeHb Ta . KiII04oBi cj10Ba: cucteMa 06CIyroByBaHHsl, MOHOTOHHA BiIMOBa,
ACHMMIITOTUYHUN METOJI, aHAJIITUKO-CTaTUCTUYHUI METO/I, HE3MIIIIEHA OLIiHKA, BiJHOCHA CEPEAHbOKBAIPATUYHA

noxu6kKa, CKiH4eHHe I10Jle, BEKTOPHUI1 ITPOCTip, Bara MifIpocTopy.

2. The thesis is devoted to the developing of new efficient asymptotic methods and fast simulation methods which
contribute into systems probability analysis when the system structure is too complicated to use existing
analytical methods and the use of direct simulation of rare events by Monte Carlo method leads to excessive time
losses and doesn't permit to obtain estimates of required accuracy. An asymptotical analysis of two Markovian
queueing systems was conducted. Necessary and sufficient conditions for the probability of failure during a busy
period to be equivalent to the probability of monotone failure were obtained. A fast simulation method for the
evaluation of the probability of nonmonotone failure in a busy period of the system is proposed. The unbiasedness
of the estimate for the nonmonotone failure was proved. Conditions ensuring the boundedness of coefficient of
variation were established. These conditions guarantee the stability of calculations when the rate of input flow is
vanishing. An analytical-statistical method enabling to construct upper and lower estimates for the number of -
measurable subspaces of the weight over a finite field is proposed. Conditions ensuring the boundedness of
coefficient of variation of analytical-statistical estimates with the increasing of the number of components of a
finite field are established. An analytical-statistical method making it possible to construct upper and lower
estimates for the number of -measurable subspaces for arbitrary values of and was developed. Key words:
queueing system, monotone failure, asymptotic method, analytical-statistical method, unbiased estimate,
coefficient of variation, finite field, vector space, weight of subspace.
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