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DNA analysis is a “gold standard” for in-
dividual identification and parentage stud-
ies as for humans, so for animals (Saks ef
al., 1991). First forensic testing of the rare
animal species DNA occurred in 1991
in Great Britain, when the case of illegal
capture of the Peregrine Falcon (Falco per-
egrinus) nestlings was proved by parentage
testing using DNA fingerprints of birds in
question and other peregrines in captivity
(Shorrock, 1998). In Russia, illegal capture
for foreign sales is the main threat for Saker
(Falco cherrug) and Gyrfalcon (Falco rustico-
lus) populations (Kovécs et al., 2014; Lob-
kov et al., 2020). In 2021, a Comprehensive
action plan for creation of Reintroduction
and conservation centres for falcons in the
Kamchatka region and bustards in the Re-
public of Kalmykia was signed into law by
the Vice-Prime Minister V. Abramchenko.
While this statute is primarily addressed
to falcon species reproduction and reintro-
duction, some action items there are com-
ing from falcon species conservation to pre-
vent illegal trade: investigating the orders of
marking birds in captivity and tracing them
individually from hatching to selling and
transferring abroad. Genetic methods were
supposed to be the heart of the orders.

Accuracy of any DNA identification
highly depends on genetic markers used
for it. Usually, for humans and farm ani-
mals, individual identification and pater-
nity testing are based on nuclear micros-
atellites (short tandem repeats) panels.
These markers are codominant, multi-
allelic, hypervariable and allow running
analyses quickly and automatically. Some
studies have already shown their possi-
bilities in forensic DNA testing of falcons
(Beasley et al., 2021).

We tested different microsatellite panels
for genetic identification of Sakers, Gyr-
falcons and Peregrines and established a
simple and cheap protocol for falcon gen-
otyping using 10 microsatellite loci pri-
marily described for saker natural popu-
lations (Hou et al., 2018). Using a first
dataset contained of 99 samples (85 Sak-
ers, 12 Gyrfalcons and two hybids), we
showed the possibility to estimate the sig-
nificance of genotyping for these loci and
obtained values of probability of identity
(PI) less than 107 in total and less than
107 for siblings. Whereas total population
number both for the Saker and Gyrfalcon
over the area is estimated by the IUCN
in less than 10° individuals, and the off-
spring of one bird pair can hardly amount
to much more than a hundred, the prob-
ability of accidental appearance of two
birds with same genotypes for these loci
may be regarded as negligible. The accu-
racy of parentage testing was also shown
to be sufficient as for the pair and their
offspring, so for one parent and the off-
spring. The microsatellite panel showed
specificity for Peregrines, but more inves-
tigation is needed to check if these loci are
fully convenient also for Peregrine Falcon
identification.

Basing on these preliminary results we
used this test system starting a voluntary
programme of breeding stock genotyping
for Russian falconries. To the date, five fal-
conries have already provided genetic ma-
terial and supporting data for their breed-
ing stock, about 380 samples from Sakers,
Gyrfalcons, Peregrines and their hybrids.
Together with data from natural popula-
tions (about 300 samples including muse-
um specimens), this dataset provides op-



478 [lepHartble xuwHUKU 1 nx oxpaHa 2023, Cneusbirn. 2

Marepuanrbl KOH(hepeHLnit

portunities to perform species and popula-
tion analysis even though our preliminary
results like previous data (Nittinger et al.,
2007) showed low sensitivity of microsat-
ellites to distinguish Sakers from Gyrfal-
cons without supporting geographic data.

For falconries, full analysis of genetic
data, analysis of paternity etc. provided
a probability to check the breeding stock
and breeding programs and exclude oc-
casional mistakes in identification even for
old cases. But the main aim of the program
is to obtain a unique genetic identifier for
each bird and its offspring to show the
legitimacy of rare species keeping. While
our microsatellite panel showed geno-

type uniqueness like CODIS (Budowle et
al., 2016) and other forensic test systems
for human identification, we propose it
as a base of the genetic passport of falcon
which can be put into a pedigree sertifi-
cate as a plain text or a QR-code. For such
purposes, the method should be fully re-
producible using any equipment at any
laboratory. Together with Russian compa-
nies specialized in forensic DNA test sys-
tems manufacturing, we plan to develop
a ready-to-use kit for genetic passportiza-
tion of sakers and gyrfalcons in captivity
and forensic DNA testing in case these rare
species illegal outtake from nature or traf-
ficking is suspected.
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Anaans AHK mpusHaH «30A0TBIM CTaH-
AapTOM» WHAWMBMAYAABHOM MAEHTUU-
KallM ¥ OIIPeAEAEHMUS POACTBA KaK AAS
YyeAOBeKa, TaK U AAsI XUBOTHBIX (Saks ef
al., 1991). TlepBb1it cAydait cyaebHOI Te-
HETMYIECKOM SKCIEePTMU3bI PEAKNMX BUAOB
6p1A orvcaH B Beankobpurarym B 1991 .,
KOrAa 6BIAO AOKa3aHO HE3aKOHHOE U3b-
sSTve NTeHnos carcaHa (Falco peregrinus)
U3 TIPUPOABI C IIOMOIIBIO CPpaBHUTEAD-
Horo (uarepnpunaTnara AHK  sTmx
IITEHILIOB M CaIlCAaHOB, COAEP KAIIVXCSI B
HeBoAe (Shorrock, 1998). B Poccuu Hesa-
KOHHO€ M3BSITVE M3 IPUPOABI AAS IPO-
AaXU 33 pybex SBASIETCSI OAHOM M3 OC-
HOBHBIX yTPO3 IPUPOAHBIM IOy ASIMSIM
6anrobana (Falco cherrug) u xpeuera (Falco
rusticolus) (Kovacs et al., 2014; AobxoB u
Ap., 2020). B 2021 r. 3amectuTereM [Tpea-
cepaTeast IlpasureancTBa Poccmiickoit
deneparym B. AbpaMueHKO ObIA HOATIN-
caH KoMIaexkcHbIVI TTAaH MeponpusTUi

no cospasmio B Poccmiickoii ®eaeparmm
LIEHTPOB PEMHTPOAYKINMM U COXpaHEHMS
OTUII CEeMEMCTB COKOAMHBIX B Kamuart-
CKOM Kpae u ApoduHbIX B Pecrybanke
Kaampikmsi. XOTsT AQHHBIN IIAAH IIOCBSI-
IIEH pa3BEACHNIO ¥ PEMHTPOAYKIIUN CO-
KOAOB, HEKOTOpbIE €Tr0 IyHKTBI MMEIOT
OTHOIIIeHNe K OXpaHe PeAKMX BMAOB CO-
KOAOB U IIPEAOTBpPAIIIeHNIO X HEAETaAD-
HOTO oObopoTa: paspaboTka mOpsiAKa
MapKMPOBKM COKOAOB U IIPOCAEXVBaAHMS
MX OT IOSIBAEHNS Ha CBET B LIEHTpEe PeVH-
TPOAYKIVV AO MIPOAAXM U PaKTUIECKO-
ro BeIBO3a 13 Poccum. Ars obeux 1eaein
IIpeAlloAaTaeTcsl IpWBAEYEHMe TeHeTHU-
YeCKMX METOAOB.

TOYHOCTD MHAVBMAYAABHOM MAEHTUU-
xauym o AHK 3aBUCKT OT MCIOAB3yeMbIX
TeHeTMIECKMX MapKepoB. AAsl YeAOBeKa 1
CEABCKOXO3SIICTBEHHBIX SKMBOTHBIX IIIMPO-
KO WICIIOAB3YIOT IIaHEAU SIA€PHBIX MUKPO-
CaTEAANTOB (KOPOTKIMX TAHAEMHBIX IIOBTO-
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Basic design of a new
falcon certificate with the
bird genotype QR-code
record.

ITpoexm 3anucu eeHo-
muna 8 8ude QR-x00a 6
nemeHHbie 00KYMEHIbl
nmuol.

Kyemoin mygoimot
Kiprcammapoirda QR-xod
mypindeei eenomunmi
mipKkey ocobacot.

PoB). MMKpOCaTeAAUTH KOAOMMHAHTHBI,
MYABTMAAAEABHBI,  IMIepBapuabeAbHSI,
AEIIIEeBbI B MCIIOAB30BAHMIM, M WX aHAAU3
MOXHO aBTOMaTm3upoBaTh. Hekoropbie
MICCAEAOBAHMSI yKe IIOKasaAM BO3MOX-
HOCTH VICTIOAB30BaHMSI SIA€PHBIX MUKpOCa-
TEAAUTOB B CyA€OHOM IeHeTMYeCKOM SKC-
nepTm3e cokoAoB (Beasley et al., 2021).
MblI HOpoaHAAM3MPOBaAU pa3AUUHbIE
MUKPOCAaTeAAUTHBIE TIAHEAVM AAS MHAM-
BUAYaAbHOM MAeHTU(MKamym 6arobaHa,
KpedeTa I calicaHa ¥ pa3paboTaiu Impo-
CTOV ¥ HeAOPOrOJ MPOTOKOA aHaAm3a 10
AOKYCOB, paHee OIVICAHHBIX AASI MICCA€AO-
BaHMSI TIPMPOAHBIX TOIyASIIMiA 6arobaHa
(Hou et al., 2018). AHaAM3 IepBOHAYAAD-
HO BBIOOPKI AAHHBIX, COCTOSIBIIINX 13 99
reHoTurio (85 6arobaHOB, 12 KpeueTOB
n 2 rubpuaa), mokasasa, UTO AASL STOMN
IIaHEeAM MOXHO OLEHWUTb AOCTOBEPHOCTB
maeHTMMKamm ocobn. [Ipy sToM Bepo-
SITHOCTD CAYYaliHOTO COBIIaA€HWSI TeHOTH-
OB OKa3aAach HKe 107 AAST HEPOACTBEH-
HbIX ocobeit n meree 102 aast cubeos. TTo-
CKOABKY OOIIlasi YMCA€HHOCTh MUPOBOI
oy Asiyy 6aaobaHa ¥ KpedeTa IO OLieH-
kxam MCOIT re npesprmaeT 10°, a koAnde-
CTBO ITIOTOMCTBa OAHOM Iaphl ITHII 3a BCIO
KI3Hb €ABa AU CYILIECTBEHHO IpeBbIIIa-
€T COTHIO 0CObell, CAyYaifHOe IOsIBAEHNE
ABYX ITUII C OAMHAKOBBIMI I'€HOTHUIIAMI
IO MICCAEAYEMBIM AOKyCaM IIPEACTABAS-
€TCsI TIPaKTUIeCKM HEBO3MOXXHBIM COOBI-
meM. Takke 6blAa ITOKa3aHa BbICOKAsI AO-
CTOBEPHOCTb OIPEeAEA€HMS POACTBA, KaK
AASL TIapbl POAUTEAEN M MX IIOTOMCTBA,
TaK M AASI OAHOTO POAMUTEAS M IIOTOMKOB.
AAsI canicaHa AaHHbBIE AOKYCBI TaKXKe yAa-
AOCh AETEKTMPOBAaTh, OAHAKO AASI OLIEHKI
MX WCIOAB30BaHMS B WMHAVWBVAYAABHOM

VASHTU(PUKAI HEOOXOAVIMBI AOIIOAHM-
TeAbHbIE MICCAEAOBAHMSI.

Ha ocroBaHMM 5THX IIpeABapUTEABHBIX
Pe3yAbTaTOB MBI MCIIOAB30BaAM AaHHbIe
AOKYCBI AASL AOOPOBOABHOTO T€HOTH-
MMPOBaHMST POCCUMCKUMI COKOAMHBIMU
OUTOMHMKAMM MATOYHOIO TIOTOAOBBSI
6arobaHa, KpedeTa 1 carncada. Ha Hacro-
IV MOMEHT, IISITh MMTOMHMKOB IIPeAo-
CTaBUAM MaTepMar AAS TeHeTUUeCKOro
aHaAM3a ¥ COIIPOBOAMTEAbHbIE AaHHBbIe
(cymmapHO okono 380 06pasuoB Tpéx
BIAOB). BMecTe ¢ o6pa3mamMu 13 IpUpoOA-
HbIX momyasumit (oxoao 300 o6pasios)
pe3yAbTaTbl TeHOTUMIIMPOBAHMUS IIpeA-
CTaBASIIOT cODOI IIeHHBIN MaTepuaA AAS
MCCA€AOBaHMSI BMAOB U ITOITY ASILIMIA, XOTSI
IpeABapUTEAbHBIN aHAANM3 TIOKa3aA, UTO
BbIOpaHHbIe HaMM MUKPOCATEAAUTHBIE
AOKYCBI, KaK M MCIIOAb30BaHHbIe IpeXAe
(Nittinger et al., 2007), He TO3BOASIIOT AO-
CTOBEPHO OTAMYNTH barobaHa OT Kpede-
Ta 6e3 yuéTa reorpadpmaeckort IpuHaA-
AeXHOCTH 0bpasia.

AAs HyXA TIUTOMHMKOB, T€HOTUIIMPO-
BaHMe IIOTOAOBbSI ¥ aHAAM3 POACTBA MO-
I'YT IO3BOAUTDH MIPOBEPUTH MHOPMAHOCTD
IIOTOAOBBSI, cPOPMUPOBATH IPOTPaMMy
pasBereHMsI, a TakXXe YCTPaHUTb CAY-
JaliHble OIIMOKM MAEHTU(PMKAIIN IITHII,
Aaxke AomylleHHble AaBHO. OaHaxko oc-
HOBHOM IIeABIO IIPOIPaMMBbl SIBASIETCS
MNOAyYeHMEe YHUMKAABHOTO FeHeTUYEeCKOIO
MAeHTUUKATOPa AAS KaXKAOM IITUIIBI U
€€ TOTOMCTBA C LEABIO IIOATBEPKACHMUS
3aKOHHOCTY COAEP>KaHMSI PeAKMX BUAOB.
ITockoAbKY Hallla TIaHEeAb MUKpOCATEeA-
AUTOB IIOKa3zaAa TOYHOCTb, IOAOOHYIO
tecT-cucteme CODIS (Budowle et al.,
2016) 1 ApyTMM TecT-CCTeMaM AAS Te-
HeTUYeCKOV 5KCIepTU3bl YeAOBekKa, OHa
MOXeT 6BbITh IPEAAOXKEHA B KAUECTBE OC-
HOBBI TeHETUYEeCKOro MmacrhopTa COKOAA,
KOTOpPBIV MOXHO yKa3aTb B IIA€MeHHBIX
AOKYMeHTaX ITHUIIbI B BUAE TEKCTa VAU
QR-xkopa. AAsl Takmx IieAelt pe3yAbTaThbl
AHK-aHaAmM3a AOAXHBI 6bITH IIOAHOCTBIO
BOCIIPOM3BOAVIMBI Ha Pa3sAMYHOM 060py-
AOBaHMM U B pa3HbIX AabopaTopusix. Co-
BMECTHO C POCCHMMCKMMM KOMITaHUSIMH,
IIPOM3BOASIIIMMHU TeCT-CUCTEMBI AAST KPH-
MIUHAAUCTHUUYECKOMN AHK-skcnepTmnssi,
MBI TIAAHMpYeM pa3paboTaTh TOTOBBIN
HaboOp peareHTOB AASI T€HETMYECKOM IIa-
CIOPTU3aLUVMM PEAKMX BUAOB COKOAOB B
HeBOA€ U IPOBEAEHUsI CyAeOHOM reHeTH-
YeCcKOM 3KCIHepTU3bl MO yTOAOBHBIM Ae-
AaM, CBSI3aHHBIM C HE3aKOHHBIM M3bSITU-
€M VX 3 IIPUPOABL 1 060POTOM.
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AHK Taaraaybl apaMpap MeH XaHyapAap
VIIiH XeKe C3MKeCTeHAIpy >X3He TybIc-
TBIK KATbIHACTBI AHBIKTAy VIIiH «aATBIH
CTaHAAPT» peTiHAe TaHbIAFaH (Saks et al.,
1991). Cupex ke3aeceTiH TVPAEPAL COT-Te-
HETMKAABIK ChIHAYABIH 6ipiHHJi >KarAalbl
Yabr6purammsaa 1991 XbIABL cumaTTas-
FaH, COA Ke3re Xabalibl TaburaTTaH Aa-
mbiH (Falco peregrinus) 6aramaHAapBIHBIH
3aHCBI3 XXOMBIAYBI OCBI KaMayAarbl Hana-
IIaHAAP MEH AAQIIbIHAAPABIH CaABICTBIp-
marpl AHK dunHrepnpuaTiara (caycakx)
i3i apxpIABI AdAenreHAL (Shorrock, 1998).
Peceriae xabaiibl TaburaTTaH ILIETEATE
caTy VIIIH 3aHCBI3 ayAay ureAriHiH (Falco
cherrug) xsHe axcvHKapAapAblH (Falco
rusticolus) TabyEM MOMyASIMSIAQpPBIHA TO-
HeTiH HeTi3ri Kayinrepain 6ipi 6oAbIm Ta-
6p1aaabI (Kovacs et al., 2014; AobxkoB XsHe
T.6., 2020). 2021 xb1ABI Peceit Deaeparyis-
¢l Yximeri TeparachIHBIH OpbIHbacaphbl
B.Abpamuenko Peceit ®deaepammsichiHAQ
KamuaTka eakeciHAe CVHKap TVKbIMAAC-
TapbIHBIH KvcTapblH X3He Kaambik Pec-
IMyOAMKACBIHAQ AyaAaKTEKTeC KVCTApPABI
PEVHTPOAYKLMSIAAY X3He caKTay opTa-
ABIKTapbIH KVpy XeHiHaeri Kemenai ic-
HIapaAap >XOCHapblHa KOA KOWAbBL bva
XOCIap CVHKapAapAbl ecipy >ksHe KaliTa
PEVHTPOAYKIMSIAAYFa apHAAFaH O0ACA Ad,
OHBIH Kelbip TapMaKTapbl CVHKapAap-
ABIH CHpeK Ke3AeCeTiH TVPAepiH KopFayFa
X3He OAApABIH 3aHCHI3 alfHaABIMBIHBIH
aAABIH aAyFa KaTbICTBI: PEVHTPOAYKIS
OPTaABIFbIHAA CaTy X>He PeceliaeH HAKTBI
IIBIFApYFa AeMiH CVHKapAapAbl TaHbaray
X3He oAapAblI TyFaH Ke3AeH bacTamr Kaaa-
raray TopTibiH 3ipaey. Exi makcar vimin
Ae TeHeTMKAABIK 3AiCTep KOAAAHBIAAABI
Aell boAXKaHYAQ.

Xexe AHK wmaeHTHWKAISICHIHBIH
ADAAITT  KOAAQHBIAATHIH TI'E€HETUKAABIK,

MapKepAepre 6alfiAaHBICTBL.  SIAPOABIK
MMKPOCATEAANTTI TaHEAbAEPi (KbICKa TaH-
AEMAI KaifTarayAap) ahaMAap MeH aybIA-
IIapyalIbIABIK >XKaHyapAapblHAA KeHiHeH
KOAAAHBIAAABL. MUKpOCATeAAUTTEp KO-
AOMMHAHTTBI, MYAbTHMAAAEAbAl, rumepBa-
pVaTUBTIK, NaliAaraHy KVHBI ap3aH K3He
OAapABI TaAAayAbl aBTOMaTTaHABIPYyFa
boraapl. Keiibip seprreyrep cvHKapaap-
ABI COT-TEHETMKAABIK ChIHAyAa SAPOABIK
MUKPOCAaTeAAUTTEPAI KOAAAHYABIH OPbIH-
ABIABIFBIH KopceTTi (Beasley et al., 2021).
bi3 uTeArini, akcvHKapAbI X35He AallIbIH-
AapABl XeKe MAeHTU(PMKAIMSIAAY VIIiH
SPTVPAL MUKPOCATEAAUTTIK ITaHEABAEPAL
TaAMAABIK K3HE MTEATiHiH TabuFu momy-
ASILIMSIAQPBIH 3epTTey VIIIH OVPBIH CUITAT-
TaaraH 10 AOKyCTBI TaAAQy VIIIH Kapamna-
VIbIM >XK3HE ap3aH XaTTaMaHbl 33ipAeAix
(Hou et al., 2018). 99 reHOTMITTEH TVPAThIH
facTamnKpl AepekTep VATiCiH Taapay (85
uTeATi, 12 akcvHKap XsHe 2 I'M6pMA) OCBI
IaHeAb VIIIH KVC 6achl MAeHTUPWKAIAS-
HBIH CEHIMAIAIriH 6aFarayfa 60AATBIHBIH
KepceTTi. bva perTe reHoTMmITEpAIH Ke3-
AEVICOK COMKECTIK BIKTMMAAABIFBI TYBIC
emec bacrap vimin 10°-aaH, an 6ip TyraH-
Aap vimiH 10°-TeH TOMeH OOABII IIIBIKTHI.
IUCN 6araraybl 6OVbIHIIIA MTEATiAep
MeH aKCVHKBIPABIH AVHMe XV3iHAeri mo-
Iy ASIIVMSICBIHBIH XKaAIbl caHbl 10%-aH ac-
MAMTBIHABIKTAH, aA 6ip >XVII KVCTapABIH
VpHaKTapbIHbIH CaHbI 6VKiA eMipiHAe XV3
facTaH speH acaTBIHABIKTAH, 3epTTEAETiH
AOKyCTapAa TeHoTvmTepi b6ipaent exi Kvc-
TapABIH aAaMHBIH Ke3AeMcOK Tariaa 60-
AYBI, MVMKIH eMeC AePAiK OKUFa CUSIKTBI.
CoHaalf-aK, aTa-aHaAApABIH >XVObBI MeH
OAApABIH VpIaKTapsl VIIIH Ae, 6ip arta-
aHa MeH VpIaK VIIiH Ae TYBICTBIK KaTbl-
HacCThl aHbIKTayAbIH XXOFapbl CEeHiMAIAiri
KepceTirAl. AalIbIH VIIH 6VA AOKycTap
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Comparative capillary
electrophoresis of five
STR loci multiplex PCR
products for two different
Saker (Falco cherrug)
samples.

CpasHumenvHole pe3yio-
mantvl KANWILISPHOZ0
anekmpogpopesa npooyk-
1108 MY I6IMUNIEKCHOTE
TP namu muxpo-
cameniUMHbIX JI0KYCO8
019 08yx pasnuuHvIX 00-
pasyos 6a06ana (Falco
cherrug).

Hmeneinin exi spmyp i
yieinepine apranean bec
MUKpoCame i iummix
JIOKYCHTbIH

MY AbMUnIeKCmi

IITP eHimOepinin
KANULAIPIL6IK
3J1eKIMpOGPopesiHiH
CanbICIbIP MATbL
Hamuxceepi.

Ad aHBIKTaAABI, bipak OAapABIH XKeke
VMAeHTH(MKaIMsIAA KOAAAHBIAYBIH baFa-
Aay VIIIH KOChIMIIIA 3epTTeyAep KaXeT.

Ocpl aAABIH ana HITMKeAepre cviieHe
OTBIPBIIN, 6i3 6VA AOKYCTapABl pecelnik
CVHKap T>AiMbaKTapbIHAA MTEATi, aKCVH-
Kap >K5He AaIIbIH TVKbIMAACTaPAbIH epik-
Ti FeHOTMITEPiH aHbIKTAY VIIIiH IaliAaAaH-
ABIK. Bvrinri kvHI 6ec TsAiMbak reHeTnKa-
ABIK TaAMay X3He irecre AepeKkTep VIIiH
MaTepmar 6epai (6apABIFBI VII TVPAIH
mamaMen 380 varici). Tabrrm TIOITY ASILIVAST-
AapAaH aAbIHFaH VArirepMeH 6bipre (Ia-
mameH 300 vari) reHOTUIITey HSTVDKeAepi
TVpAEpP MeH MNONYASUMSAApAbBI 3epTTey
VIIH KVHABI MaTepyaa OOABIN TabblAa-
ABI, AeT€HMeH aAAbIH aAa Tanpay 6i3 TaH-
AaFaH MUKPOCATeAAUTTIK AOKYCTapAbI,
COHAAM-aK OVPBIH KOAAAHBIAFAHAAPADBI
kepcerkeHaelt (Nittinger et al., 2007), cbI-
HaMaHBIH TeorpacpMsIAbIK, OpPHBIH ecellke
aAMali UTeATiHI aKCVHKapAaH CeHIMAL TVp-
Ae aXbIpaTIaliAbl.

T9A1M6a1<TapAbIH KaXKeTTiAIKTepi VIIiH
KvcTap 6acblHBIH TeHOTWIIH aHbBIKTay
JK3He TYBICTBIK KaTbIHACTBI TaAAAy Kvc-
Tap 6acbIHBIH WMHOPMAMHTIH TeKcepyre,
ocipy 6araapaaMachlH KVPyFa, COHAAM-aK
KVCTapAbl C3MKeCTEeHAIpYAETi Ke3AelicoK
KaTeAepAl, TilTi 6VprHHaH KacaAaraH
KaTeAepAl XKOIFa MVMKIHAIK 6epeAi. Ae-
TeHMeH, 6aFAapAaMaHbIH 6acTbl MaKCaThbl
— CUpeK Ke3AeCeTiH TVPAEPAL VCTayAbIH

3aHABIABIFBIH pacTay VIIIH 5p6ip Kvc ImeH
OHBIH TOAl VIIIH 6ipere171 TEeHETUKAABIK
VAEHTUUKATOP aAy.

AereHMmeH, baFrAapAaMaHbIH 0acThl Mak-
caThl — CMPEK Ke3AeCeTiH TVPAEPAL vcTay-
ABIH 3aHABIABIFBIH pacTay VIIiH 5p6ip Kvc
IeH OHBIH baramaHAaphl VIIIH 6Gipereii
TeHeTMKaABIK MAeHTHdMKaTop any. bis-
AiH MUKpocaTeAAnTTiK TaHeAb CODIS cbI-
Hak Xvitecite (Budowle et al., 2016) ksHe
aAaMHbBIH FeHeTMKAABIK TecTiAeyTe apHaA-
FaH backa CbIHAK >KVIieaepiHe vKcac ADA-
AIK KepCeTKeHAIKTeH, OHbl KVCTBIH I'eHe-
TMKaABIK IACTIOPThIHAA KepceTyre 6oAa-
TBIH CVHKapABIH F'eHeTMKAaABIK IacIIOpThI
VIIIiH Heri3 peTiHAe VChIHyFa 60AaABI, OHBI
KVCTapABIH achIA TVKBIMABI KV>KaTbIHAA
M5TiH HeMece QR KOABI peTiHAe KepceTyTe
60AaABI.

Mvaaait maxkcarrap vimiH AHK Taa-
AaybIHBIH HTVDKEAePi SpTVPAL kabAbIKTa
JX3He 5PTVPAi 3epTxaHaAapAa TOABIFBIMEH
KalfTaraHaTBIH 6OAYBI Kepek. KpumuHa-
anctuxkaablk AHK  capanramachr vimiH
TeCT-XVIieAepAi IIbIFApaThIH PpPeceiaik
KOMIIaHMSIAQpMeH bipAece OThHIpHIN, 6i3
KaMayAaFbl CVHKapAApAbIH CHpeK TVpAe-
PiH TeHeTMKAABIK, cepTHdMKaTTayFa XoHe
OAapABI Xabalibl TaOMFATTaH 3aHCHI3 AABII
KeTyre OaliAaHBICTBI KBIAMBICTBIK icTep
OOVbIHINIA COT-TeHEeTMKAABIK capanTaMa
XVPrisyre apHaAfaH AaiibIH peareHTTep
KellleHiH JKacayAbI )KOCIIapAall OTbIPMBI3.



