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1. OOwme nonoxeHus *

1.1. lporpamma npegHasHavyeHa ANA OnpeferneHust CenekunmoHHOW NPUrogHOCTU MaToOK-
OCHOBaTelNbHUL, B CEMbAX MEAOHOCHbLIX M4yerl, nocpeacTBOM aHanu3a MOpdOMETPUYECKNX
WHOEKCOB KpblfibeB Yy OTOOpaHHbIX MNpob pabounx nyen u TpyTHEM (KybuTanbHbIA MHAOEKC,
raHTenbHbIA UHAOEKC, YrNOBOE AMCKOMAANbHOE CMELLEeHMEe W pag OONOMHUTENbHbIX MHOEKCOB), a
TaKke onpegeneHne NopogHON NPUHALANEXHOCTM M3y4aeMOW KOSTOHUN METOAOM reoMeTpUYECKOM
MopdomeTpun.

1.2. icnonHsiembin charin nporpammbl «MorphoXL.exe» ncnonb3yeT B CBOen paboTe psa
CUCTEMHbBIX MOAYSeNn, KOTOpble MHCTaNNMPYTCA ¢ onepaumoHHon cuctemon Windows Bcex
BEPCUIA, NO3TOMY B OTAENbHON YCTAHOBKE JaHHasi NporpaMmma He HyxaaeTtcs. Y TonbKo B YaCTHOM
cny4vae, Npu UX OTCYTCTBUW, HYXXHO ByaeT 3arpy3uTb U YCTaHOBUTb HEOBXoauMbIE MOOYNU U3
YCTaHOBOYHOro nakeTa vbrun60sp6.exe Ha cante komnaHun Microsoft.

1.3. ®OyHKUMOHArbHbIE BO3MOXHOCTU: MporpaMma npou3sBoauT pacyeT MopdOMeTpUHeCcKnx
WHOEKCOB MO KaXXAoMy M3 uccrnegyemblx nyenuHbix KpbiibeB (4o 100 wt. B npobe), nocne 4vero
OCYLLIeCTBNSIeT UX CTaTUCTU4Yeckyto obpaboTKky C onpegeneHnemM MaTteMaTU4ecKOoro OXWOaHwus,
CTaHOapTHbIX  OTKMOHEHUNW, KO3IMMUUMEHTOB Bapuauuu, OWWUOOK penpe3eHTaTUBHOCTY,
AOBEpPUTENBHbIX MHTEpBanoB. [yTeM conocTaBneHns OBEPUTESbHBIX MHTEPBANOB C 3TaNOHHbIMU
NOPOAHLIMM AuanasoHamMKn, pacCYUTbIBAeTCA MPOLEHT COOTBETCTBUS nopoae (npeaBapuTenbHO
3adaHHOM MM OOHOW M3 MepevHs nopog B KrnaccudukaTope, B 3aBMCUMOCTM OT BblOpaHHOro
pexuma mnccrnegoBaHusl) ¢ nNpefocTaBieHneM pekoMeHOauuin Mo BO3MOXHOMY WUCMOMb30BaHUIO
nccnegyemMomn NYEnUHOn cembm, B NriaHe CenekUMoHHOM NpUrogHoCTH.

Takke nporpamma MMeeT BCTPOEHHbIN MOAYIb reOMETPUIECKON MOPIPOMETPUN, NO3BOSISIOLLNIA
AOCTaTOYHO JOCTOBEPHO ONpeaenaTb NPUHAANEXHOCTb N3y4aeMOon KONOHWUM K OAHOMY U3 NOABMAOB
MELOHOCHbIX n4yern, npeAcCTaBMneHHbIX B COOTBETCTBYHOLWMX Knaccudpukatopax. Camm  xe
KnaccudunkaTopbl NOMHOCTLID COBMECTUMbI C Knaccudukatopamm pekomeHaosaHHon B COLOSS
nporpammel IdentiFly, No3BOSISAOLLEN ncnonb3oBaTb B nporpamme MorphoXL
crneumanmanpoBaHHble KnaccudukaTopbl Apyroro paspaboTymka.

1.4. B kayecTBe WUCXOAHbIX AaHHbIX CryXaT pe3ynbTaTbl OUMGPOBKU KpbIibEB M4Yesn, uim
TpyTHen - dannbl ¢ KoopauHaTtamu 8-mu, 12-tm, unm 19-Tm TO4YEK, NO Kaxgomy npasomy (Mnu
KaxgoMmy  neBOoMy) nepegHeMy  KpblUly — n4yen, CcopMMpOBaHHble B  YHUBEPCAnbHOW
MopdoMeTpuyeckorn nporpamme obuiero HasHadeHua TpsDig , wnu nwobon gpyron nporpamme,
reHepupytowen cannel «*. TPS» aHanornyHoro popmara.

Takke Hamu paspaboTaHa nNporpammMa aHanorM4Horo HasHaveHust nog HassaHuem WingsDig,
cneumnanuavMpoBaHHasa 4MCcTo Ans MopdomeTpum nyen M OPUEHTUPOBaAHHAs Ha MNOJyYyeHue
n3obpaxeHnn KpbinbeB nyen ¢ nomouwbtdo USB — mukpockona. MNporpamma WingsDig umeet
COBCTBEHHYO, 4OCTAaTOMHO NOAPOOHYI0 MHCTPYKUMIO NO MCNOSIb30BaHMIO, MO3TOMY B AaNbHENLIEM
3[€eCb peyb nongeT B OCHOBHOM O paboTe B nporpamme TpsDig.

1.5. ®annbl TPS ¢ 8-ToYEYHbIMU U3MEPEHNAMU ABNAIOTCA HauMeHee MHEOPMATUBHBIMU Y
MO3BONSAOT BbIYUCIIUTL TOSNIBKO TPU OCHOBHbIX MOP(OMETPUYECKUX WHAEKCA: KyOuTanbHbIN
MHAEKC, raHTeNbHbIM UHAEKC U yrnoBoe auckonaanbHoe cmeweHue. Pannel TPS oT 12 Touek
Ha KPbIIO MO3BOMST BbIMUCANTD U PS4 AOMOMHUTENbHBIX MOPMOOMETPUYECKUX MHAEKCOB. OTO
o0Len3BecTHbIN NpekybuTanbHbld MHAEKC U Manou3BECTHblEe, HO AOCTAaTOYHO MOME3HblE UHAEKC
Manepa v nHpgekc UsmamnoBa, no3BondawolIMe AOMOSHUTENBHO OLEHUTbL CTEMNEHb MeTM3auum
OnbITHOro obpasua, YTo He BCerga MOXHO 3aMeTUTb MO pe3yrnbTaTy aHanm3a OCHOBHbLIX MHOEKCOB.
UTto KacaeTcs OOMNOSTHUTENbHbLIX U MasrioM3BECTHbIX MOPGOMETPUYECKMX MHOEKCOB, TO criegyeT
OTMETUTb, YTO OHWM ObINM HapaboTaHbl Kak NpeacTaBUTENSIMU HEOMUUMANBbHOW OTEYECTBEHHOM
MOPPOMETPMYECKON LLKOMbI, Tak 1 3apybexHon (nHaekc Manepa, KasaxcraH). U, HakoHel, dhannbl
«TPS» ¢ 19-TOYEYHbIMM U3MEPEHMAMN NO3BONAIOT BbIYUCIIUTL U OCHOBHbIE, U OONOSHUTENbHbIE
MHOEKCHI, @ Takke MNO3BOMNSAIT AOCTAaTOMHO AOCTOBEPHO OLIEHWUTb MNPUHAOJIEXHOCTb OMbITHOrO
obpasuya K OOHOMY W3 MOABMOOB MEAOHOCHbLIX MYerl, npyv MNOMOLWN FeoMeTpUuYeCcKom
mopcomeTpun. NMpn 3TOM TOUKM Ha Kpblfie MOryT ObiTb pacCTaBneHbl Kak B CTUME MpPOrpaMmbl
IdentiFly, Tak n B ctune DAWINO (nporpamma BeeMorph, Yexus).


https://www.microsoft.com/en-us/download/details.aspx?id=24417
https://coloss.org/
https://www.drawwing.org/identifly

MHpekc Manepa n nHpgekc UamannoBa (CM. MNMOCTpaUMM HWXKE) NO CyLLECTBY SBNSAOTCA
aHanoramu yrrioBoro AUMCKOMAaNIbHOro CMEeLLeHUs, HO TOSIbKO PacCUMTLIBAKOTCS ON1S APYrnx
y4yacTKOB Kpbina. Bce octanbHble U3 nepevmcrieHHbiX MOpOMETPUYECKNX NHAEKCOB KNacCU4eCcKom
MopcpoMeTpumM, KOTOpble WCMOMb3YeT [AaHHasi nporpaMma, AOCTaTOMHO XOPOLUO OnucaHbl B
COOTBETCTBYIOLLEN nuTepaType. Takke C HMMUM MOXHO O3HAKOMUTLCA Ha CauWTe Mnporpammbl, B
onucaHun gns npotokona DAWINO.

PucyHok 1 — Cxema paccueTta nHgekca Mawnepa (RsA). Toukn 3, 8, 9, 12

PucyHok 2 — Cxema paccuyeta nHpekca UsmannoBa (IsA). Toukmn 3, 8,5, 9

1.6. lMpu pabote B nporpamme tpsDig2, B kauecTBe pasgenurens uenon n ApobHoOM yYacTtu
yucra ncnonb3ynte CUMBON «3ansaTasa» (3agaetca B MeHw «Onuum» > «[decAaTUYHbI CUMBOMY).
OTa pekomeHaauusi COOTBETCTBYET HACTPOMKaM KOMMbIOTEPHbIX PernoHarnbHbIX CTaH4APTOB ANs
YKkpavHbl. Ha KkomnbloTepe UX MOXHO Mu3MeHATb nyteM «[llaHenb ynpaBneHus \A3blk
pernoHanbHble  cTanHgapTbl\PernoHanbHble  napameTpbl\HacTponkm\Paszgenutens uenon wn
ApobHon») . MNpu NO3NUMOHMPOBAHMM TOYEK Ha Kpblfie WUCNoMb3ynMTe OnTUManbHbI MacliTab
n3obpaxeHus, obecneynBaroLLnn 4OCTAaTOMHO BbICOKYIO AOCTOBEPHOCTb N3MEPEHUNA.

1.7. Tpn nony4eHun M3o6paKeHn KpbIibeB C MOMOLLbIO CKaHepa pekoMeHOyeTcs 3ajaBaTtb
MaKkcumarnbHO BO3MOXHOE pa3pelueHue nsobpaxeHunn, Ho He meHee 2400 dpi.

1.8. MNMpun paboTe ¢ USB-MMKpPOCKONOM, Kak NpaBuio, nostydyeHne n3obpaxeHui BbINOMHAETCS B
crneumanm3npoBaHHbIX NporpamMmmax, fnpeaocTaBnsieMblX C YCTPOMCTBOM. B HacTpomkax aTmx
nporpammMm pekoMeHayeTcst 3afgaBaTb pasmep kagpa 1600x1200, 4To COOTBETCTBYET paspeLleHuto
n3obpaxeHunsa npumepHo B 6000 dpi. Ecnu aToro He caenatb, TO Nony4YeHHble n3obpaxeHnsa 6yayT


https://omu-ua.com/wp-content/uploads/2024/02/DAWINO_prosp_EN.pdf

CO CIMLIKOM HWU3KMM paspeLleHVeM U Maro NpurogHbl Ans AanbHenwen pabotbl. B otnnumne ot
Takmx nporpamm, nporpamma WingsDig nmeet ceon moaynb pabotel ¢ USB-mukpockonom, rae
pasmep kagpa 1600x1200 sBnsieTCcss HACTPOWMKOM MO YMOSTYaHUIO.

1.9. MonyynTb NocnegHo Bepcuto 6ecnnaTHom aHrnos3biYHoN nporpammbl TpsDig2 MOXHO no
cnegytwoullen ceblnke: https://www.sbmorphometrics.org/soft-utility.html.

1.10. B nporpamme MorphoXL ecTb COOTBETCTBYKOLLAd KOMaHAa MEHIo, peanusylolas
coxpaHeHue oTt4yeta B dopmaTte «PDF». lpn aToM nporpamma aBTOMaTUYECKN opMupyeT
cogepxaHue 1 akTyanbHoe MHOPMaLUMOHHOE HanomnHeEHNe oTyeTa.


https://www.sbmorphometrics.org/soft-utility.html

2. MMoparotoBkKa NpoObI KNbiNibeB *

2.1. Muenkn gns uccnegoBaHus MoryT ObiTb B3ATbl M3 nogmMopa (He pekomeHgyeTcsl), unu
BECHOW, OCEHbIO U NEeTOM — 13 rHe3aa. B nocnegHem cnyyae TOYHOCTb MCCNEAOBAHMS 3HAYUTENBHO
BO3pacTaeT, NOTOMY YTO UCKNoHaeTca hakTop BO3MOXHOro 6nyxaaHusa nden. Ecnm ¢ nogmopom Bce
Gonee unu mMeHee NOHATHO — BbIrped M3 AYENKM M roToBO, TO NO oT6opy nNpob u3 rHesga ectb
onpeeneHHble pekoMeHaaumu:

- OTOMpaTb MOMOoAbIX NYen NPSIMO Ha pacnnogHow pamke. OnTUManbHbIM AN1s
NccneaoBaHNsa cYMTaeTCsl BO3pacT NYen okomo 5 AHew;

- no ApyrmMm pekoMeHgauunam, Ha ydaCTOK pacniioda Ha BbiXoAe oaeBaeTCA ©onbLuon
MaTO4YHbIN KONMMa4voK-n30114TOp N Yepes NATb — WeCTb OHen Bcex n4yen ¢ paMKn CMeTaloT.
Pamka c nyenamu B n30nATope nomMeLlaeTca Ha 20 MUWHYT B MOPO3UJ1bHYKO KaMepy A5nd X
yMepLUBIeHns. Takum o6pasoM UCKIKo4aeTCcdA MOMEHT nonagaHna NHoOpoaHOro maTtepumana
B np06y, a TakXe 3aMUHaHnA KpbiyibeB..

2.2. Ana npnbnmanTenbHON OLIEHKM CEMbU Ha MEPBOM rody XWU3HW MaTKu (MpeaBapuTenbHas
oLeHKa), kak npaBuno, Tpebyetca 30 pabounx nyen B npobe. TovyHasn oueHka ceMbU NO NpU3HaKamM
(nonHoe nccnegosaHne) TpebyeT 3abopa He meHee 50 nuen, B ocobbix criydasx u 100 nuen. Ons
OLIEHKWN OTLOBCKOM CEMbW A0CTaTOYHO uccnenoBaHus 50 TpyTHen. [NoaroToBka ocyLwecTBNseTCA B
cnegyoLlem nopsigke:

- €CIn n4enbl B34ATbl U3 nogmMopa, UX HY>XHO NPOMbITb B Tennow Boge, YTobbl OHW OYMCTUINUCH
OT BOCKOBbIX KpOLLEK N He ObINV NUNKMMK, NOCIIE Yero NPOCYLWANTb,

—  KpbUIO OTpbiBaeTcs (OTCTPUraeTcs HOXHMLAMWU) U akKypaTHO BblKNagblBaeTcs Ha CKOTY
BEPXHEN CTOPOHOM Kpbifla K CKOTYY, NepegHen KPOMKOW Kpbina K cebe, nocre 4ero
NPXMMAETCH K HEMY HECKONbKUMUN pasriaXvBaloLwmMy OBUKEHNSMU HOMTS (3y604YnCTKN)
OT OCHOBaHMS KpbIna;

- ocCne HaKknemBaHUA Ha CKOTY BCEX KPbIbeB (KNeMM B HECKOMbKO PSAOB Ha NINCTE YMCTOM
Oymarm noanucbiBaeTcs HOMEpP CEMbW, CKOTY C KpbiIibsiMM MNepeBopayvMBaeTca W
npuknenBaeTca K nucty bymarn (BapvBaH Ansa ckaHepa). B cnyvae pabotbl ¢ USB-
MMKPOCKOMOM CKOTY C KPbUbsIMW HaKpbiBaeM APYro MOMOCKOW MpPO3pavyHOro CKoT4a.
Hagnucu BbinonHsaem driomacTepowm;

- ecnv cnyyariHo obpa3oBanuch Ny3blpbki BO3AyXa, TO aKKypaTHO BbIFOHSIEM UX B XONIOCTYHO
30HY M MPOKOJIOB U0V pasrnaxwBaem nasnbLUem.;

- MOAroToBneHHas aAngd ganbHenwen pabotel Nnpoba nokasaHa Ha PucyHke 3.

PucyHok 3 — NoaroTtoBneHHas AnA CKaHMPOBaHUA Npoba KpbiNbeB

2.3. BMecTo HaknemBaHUa KpbINbEB HA CKOTY MOXHO packnagblBaTbh UX Ha NPO3paYvHbIi NNacTuk
C nocnegyoLlen ukcauuen ceepxy ckotdyem (benbruiickas wkona). MNpu 9TOM OAMH KOHEL, cKoTya
npeaBapuTenbHO UKCUMPYETCH K NIacTuKy, a Mocre pasfioXeHUs KPbInbleK HaTAarmBaeTcs u
MOCTENEHHO, BbLITECHAS BO3A4yX, NPUKNeuBaeTcs K nnactuky. [pyron BapuaHT — KpbIbIWKK
HaKrnemBaltTCA Ha CKOTY, MOCMe Yero nocrnegHun npwxmmaeTtcsa K nucty nnactuka (FepmaHckas
wkona). MNMpeMmyLLecTBOM HaKMenkn Ha MracTuk (opraHMyecKkoe CTeKrno) sBnseTca uaearnbHO
pOBHas Y rnagkas NoBepXHOCTb.



2.4. BO3MOXHO UCNONb30oBaHWE OBYX NPEAMETHbIX CTEKOM: HAa OAMHOM U3 HUX pasnaratTcs
KpbINbs, OPYrMM OHW HakpbiBalTcsa. YToObl u3bexatTb noTepu Kpbinbes (MOTOK Bo3ayxal),
MCNOMNb3yeTCA [MUUEPVH, KOTOPbIA, OAHAKO, MOXET MOBMMATb Ha SICHOCTb MWKPOCKOMMYECKON
KapTuHbl. [M03TOMY CMadMBaeTCs He BCSi NOBEPXHOCTb NPEAMETHOrO CTEKNA, a MMULEePUH HaHOCUTCA
nofiocamu C NOMOLLIbIO KUCTOYKM. 3aTeM Ha 3TU NOMOCHI MMULEpPUHA BbIKNaAbIBAOTCS Kpblbsi. Tak
nomnyYarT [OCTaTOYHO SICHYH MUKPOCKOMUYECKYH KAapTMHY C OYeHb TOYHLIMU U3MEPSEMbIMU
BeNMYnMHamMn. PyTHep COBETYET KnacTb OTPEe3aHHble KpblfibS B €MKOCTb CO CMMPTOM, B KOTOPbIV
pobaBneHo HeMHOro caxapa. 3aTeM BblHYTble Kpbifibs KNagyT POBHbIM PSiAOM Ha NpeameTHoe
cTekno. bnarogapsa gobaBneHuto caxapa, nocre McnapeHus CnmpTa OHW XOPOLLO MPUIMNaKT K
CTEKITAHHOW NITaCTUHKe.

2.5. I'Ipou,ecc noaroToBkn matepumana Hanbonee OTBETCTBEHHbIN, noaTomy VICI'IOJ'Ib3yIZTe TOT
mMeToa, npun KOTOpoOM y Bac pocTturaeTtcs HamBbICLLEE KAaYeCTBO.

3. Mony4yeHune n3odpaxeHUn Kpbin *

3.1. MNpn ncnonb3oBaHMM CKaHepa, €ro Hy)XHO HacTpoUTb Takum o0Opasom, 4YTOOblI NMONy4YUTb
n3obpaxeHme c paspeweHnem B npegenax 3200 — 4800 dpi. MMpu MeHbLIMX 3HAYEHMUSIX
AOCTOBEPHOCTb pPe3ynbTaToB 3HAYMTENBHO CHWXKaeTcs. Ha ckaHep npoba KpbinbeB yknaabiBaeTcs
obsasaTtenbHo BOonb 6onee ANWHHOM CTOPOHbI MOMS CKaHepa — YTOObl MPU CKAHUPOBAHWUW Ny4u
nepecekanu NpoXurku kpbina. Takum obpasom nsobpaxxeHue nony4vaetca 6onee yeTknmu. Nocne
npocMoTpa wu30obpaxeHne BO3BpalLlaeTCd B [OPU3OHTANbHOE MOMOXEHNe CcpeacTBamm
rpadomyeckoro pegakropa 1 COXpaHaeTCsl B COOTBETCTBYIOLLYIO Narnky

3.2. VN3obpakeHne Kpbiflb€B PEKOMEHOYETCH MPOCMOTPETb B rpadumyeckoMm pegakTope, Ha
npeameT BbIBpPaKoBKM NOOMATLIX KPbINIbEB MUK Apyrux aedekToB. [ockonbky nx obpaboTka MoxeT
BblaTb HEKOPPEKTHbIE pe3ynbTaThbl, YTO NOBMMSET Ha 06LLME pe3ynbTaTbl OLEHKM ceMbi. VX nyyile
n3bATb U3 ganbHenwen obpaboTkn, nomeTnB NtobbiM cnocobom. Hanpumep, 3a4epkHyTb KpecT-
HaKpecCT B pefaKkTope KpacHbIM LiBETOM.

3.3. B HacTosILLee BpeMsa 04eHb NPOrpecCUBHLIM METOAOM MOMy4YeHMs N306paKeH KpbIbeB
aBnaeTcs ncnons3osaHne USB-mukpockona. NpeanaratoTcs oHY B pa3HOM UCMONTHEHUN U LUIMPOKOM
LleHoBOM auanasoHe, HaunHas ot 13$ CLUA (cM. PucyHok 4). Kaxabivi kagp (Kpbiro) B AanbHenwem
oumdposbiBaeTcs B nporpamme TpsDig2 (unu WingsDig) otaenbHo, a pe3ynbTaTbl COXPaHSOTCA
B 06Lwmin chann ¢ pacumpeHmem « TPS».

PucyHok 4 — LlucppoBon USB-mukpockon

MpumeuaHume. Nporpamma WingsDig nmeeTt co6CcTBEHHbIV MOAY b AN paboTkl ¢ NOA0OHbIM
06opyaoBaHNEM, NOITOMY He HYXOaAeTCs B CTOPOHHEM NMporpaMMHOM obecnedeHun, KoTopoe
NpenocTaBnsieTCsi C MMKPOCKOMOM.



4. OuudpoBbiBaHMEe N300paxXeHMN KPpbJibeB 4+

4.1. Ona oundpoBkn n306paKeHUN KpPbIIbEB, TO €CTb PaACCTaHOBKM TOYEK Ha Kpblie U
MONy4YEeHUs UX KOOpAMHAT, peEKOMeHAyeTcsa ucnonb3oBatb nporpammy TpsDig2 (nnn WingsDig). Bua
MKOHKM nporpamMmmbl TpsDig2 Ha paboyem cTone KomnboTEPA NOKa3aH Ha PUCYHKe 5.

PucyHok 5 — UkoHka ana 3anycka nporpammsl TpsDig2

OkHo nporpammbl TpsDig2 nokasaHo Ha puUcyHKe 6.
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PucyHok 6 — O6wuin Bua nporpammel TpsDig2

Ana Hayana paboTbl 3anyckaem tpsDig2 n 3arpyxxaem cann ¢ doTorpadusammn KpbliibeB, Kak
nokasaHo Ha puUcyHke 6. B cnefytowiem ananoroBom OkHe OTKpbITUS dpanna Heobxoaumo ykasaTb
TMN n3obpaxeHusa (pacwmpenne), unn solbpatb onuuio «All graphics», 1 oTbICKaTb HYXHbIN chann
n3obpaxeHna B annoBon cCUCTEME KOMMbIOTepa. KoMmnbitoTepa. [locne ycnewHon 3arpysku

Heobxoanmo BbIGpaTh pexmm oumdpoBKM (KHOMKA C NpULLENOM _EI} ), KaK NoKasaHO HUXe.
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PucyHok 7 — Bu6op pexnma paccCTaHOBKU TOUYEK



4.2. NMopsagok u pacnonoxeHue Toyek ana 8-roye4yHom mopdomeTpun

Touku cTaBMM B CTPOro onpeaeneHHon nocnegoBaTenbHOCTU, B MeCTax NnepeceyeHunst ocem
XMINOK, MO 8 ToYeK Ha Kaxaoe Kpblno. ToYkn 1 1 2 cTaBUM HECKONbKO MHAYe — Ha BHYTPEHHUX
NOBEPXHOCTSAX OBanbHbIX XXUIMOK, HA MakcUMarnbHOW yAaneHHOCTU Apyr OT apyra.
MocnenoBaTenbHOCTb TOMEK YKa3aHa HUXeE:
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PucyHok 8 — lNocnegoBatenbHOCTbL PacCTaHOBKM TOYEK B 8-ToueuyHon mopcomeTpum

MpenBapntTenbHO HEOOXOAMMO BbINOJTHUTL HACTPOWMKY pasMmepa Toyek. 1o pekomeHgaumm
dpugpuxa PyTHepa (ansa Tovek 3-8), paamep ToYKM HEOBX0ANMMO 3afaBaTb TakMMm 06pas3om, YToObI
OHa MNOMHOCTBLIO BMNMCbIBaNach B y3enokK Ha NnepeceyvyeHnn Xnnok, 1 kacanach rpaHuy, ysenka He
MeHee YyeM B Tpex MecTax (CM. pUCyHokK 9). B aToMm crnyyae LeHTpbl TOYKU U y3erika coBnagator.

®akin Pexumn PeaarysaHna Onuii Aosiaka
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PucyHok 9 — lNpumep nosnunoHnpoBaHus Toyek 3-8



[nanoroBoe OKHO HACTPOMKM pasmepa Toyek (cM. PucyHok 10). BbidbiBaemast KOMaHAON MEHIO
«Options\Image tools», nnu kHonkown N Ha NaHenn UHCTPYMEHTOB.
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PucyHok 10 — OKHO HacTpoek

Mpy HeobxooMMOCTU pacronoXeHUe TOYKM Ha Kpblfle MOXHO OTpedakTMpoBaTb, M3MEHUB
pexum paboTbl NPorpaMMbl U3 PEXMUMa PacCTaHOBKM TOYEK HA PEXUM peaakTMpoBaHus. [ns 3Toro

HeobXoaMMO BbINOMHUTL KoMaHay MeHi «Mode\Edit» mnu HaxaTb KHOMKY R ya navenw
MHCTPYMEHTOB.

MHorga Bo3HMKaeT cuTyaums, Koraa cnyyavHo noctaBreHa U3nuLHAsS ToYka Ha Kpbine. Toraa
nepexoaum B peXnm peaakTupoBaHus 1 NpaBon KfasBuLLEN MbILIN Bbi3bIBAEM Ha 3TON NULLHEN
TOYKE KOHTEKCTHOEe MeHIo (cM. PucyHok 11). Ecnu e cny4yaHO He MOCTaBUNN TOYKY, TO €CTb
NPONyCTWUN, TO KOHTEKCTHOE MEHIO BbI3bIBAETCS Ha CriefyoLwen no nponyLeHHon Touke (no
HoMepy) 1 BbiNonHAeTcs komaHaa «Insert landmark».

. Lol
File Modes Edit Options Help
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Insert landmark
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. Cancel

PucyHok 11 — PepaktupoBaHue TOYKN

Ecnu otcytctBMe Toukum OoBHapyXeHO npu NOBTOPHOM OTKPbITUM (hanna tps, To nporpamma
tpsDig2 yxxe He cMoxeT 406aBUTb HOBYHO TOYKY MO HYXXHOMY HOMEPY, a TOMbKO B KOHeL, crnucka. B
9TOM Cry4yae peKoOMeHOYeTCs HaWTWM TO KpbIfio C OTCYTCTBYIOLLEN TOYKOW, yAanuTb BCe paHee
NOCTaBIIEHHbIE HA HEM TOYKM U pacCcTaBUTb UX CHOBA.

Mocne Toro, Kak BCe TOYKN Ha KpbInibsix OyQyT pacCTaBneHbl, COXpaHseM pe3ynbTaTbl Hallen
paboTbl B darnne ¢ pacwmpeHnem «tps». [na aToro HeobGxoAUMO Bbi3BaTb OMaroroBOE OKHO

- Bl
COXpaHeHunA (bavmoa, HaXXaB KHOMKY Ha nNaHenn MHCTPYMEHTOB.



4.3. Nopsapgok u pacnonoxeHue Toyek Ana 12-rouykeyHon mopcdomeTpumn

OT0T hopmat Obin paspaboTaH cneyunanbHO 45151 BO3MOXHOCTU BbIMUCIIEHNST BCEX
AOMNOSHUTENBHBIX MOPOMETPUYECKNX MHOEKCOB, MPU MUHMMAIBHOM KONMYECTBE TOYEK Ha KpblIne.
Mo cy™v 310 Hawm 8 ToYek U3 NpeablayLero pasaena (KpacHbiM LLBETOM), NIHOC 4 NONHUTENbHbIE
TOYKW, KOTOpbIE Ha pUCYHKe 12 0603Ha4YeHbl CUHUM LIBETOM.

PucyHok 12 — lNocnepnoBatenbHOCTbL pacCTaHOBKU TOYeK B 12-To4eyHon mopcomeTpum

Kak yke oTMe4anoch, A0MOMHUTENbHbIE TOYKM MNO3BONSIOT BblYMCNUTL MpeKybuTanbHbIN
MHAaekc, nHaekc Manepa n nigekc Uamanmnosa.

4.4. Nopsagok u pacnonoxeHue Touyek ana 19-rouevyHon mopcgomeTpun

30ech cnegyet oTMETUTb, UTO Ans 19-ToyevHon MopdhoOMETPUM HET eOMHOIo «CTaHO4AapPTHOroO»
npaBuna pacrofiokXeHuss ToYeK Ha Kpbife, MOCKOSMbKY KaxAabli pa3paboTynk nporpammHOro
obecnedyeHns npuagymbiBan csBou cneuuduyeckme npasuna. o aTonM npuymHe B nporpamme
MorphoXL peanu3oBaHa BO3MOXHOCTb TONMbKO C ABYMS Haubonee pacnpoCTpaHeHHbIMN
BapuaHTamu. MepBbli N3 HUX, Camblil CTapbii U XopoLwo n3secTHbI Nnpotokon DAWINO (PucyHok
13) — paspaboTka 4YewcCKOro WHCTUTYTa MYENOBOACTBA, BLINOMHSAKLWAA aHanu3 nopoaHon
NPUHAONEeXHOCTN uccrnegyemon npobbl MeToaoOM OUCKPMMWUHAHTHOMO aHanuaa, no AaHHbIM
knaccudeckon mopdgomeTtpun. ObpabaTtbiBaeT 3HadeHne MOPEHOMETPUYECKMX UHOEKCOB Kpbiria n
PS4 reoMeTpuyecKkMx napamMeTpoB (4NvHA, WWPMHA, NNowaan OTAenbHbIX MOonewn, Yribl).
Cnegyownn «ctaHgapt» npegnaraet nporpamma ldentiFly, BbinonHswowas aHanns nopogHown
npuHagnexHoctTn 6onee coBpeMEHHbIM METOAOM — OUCKPUMWHAHTHBLIA aHanuM3 no AaHHbIM
reomeTpuyeckon mopdomeTpumn, 6asnpyroencs Ha Teopumn Nogodus opm.

Mporpamma MorphoXL Takke BbINOMHAET Hanbonee COBPEMEHHLIN METOA — OUCKPUMNHAHTHbIN
aHanms no AaHHbIM reomMeTpu4eckon MopdoMeTprm, OAHAKO BXOAHbIE AaHHbIE MOTYT ObiTh
nonyyeHsbl B ntobom n AByx popmartax. Hapsay ¢ aTum nporpaMmma BblMUCASET U HECKOMbKO
napameTpoB Mo Krnaccuyeckorn MopomeTpun, KOTopble UCNONb3YIOTCA B anroputMax
onpeaeneHns cenekuMoHHON NPUrogHOCTN MaTKN-OCHOBATENbHMLbI B UCCNESYEMON KONTOHUM.



PucyHok 13 — lNMopsaaok u pacnonoxeHue Toyek ans 19-royevyHon mopcgomeTpum no
npotokonom DAWINO

XoTs Hymepaums ToYeK 34eCb COBEPLUEHHO OTNINYHA OT PACCMOTPEHHBIX BbilLe, OAHAKO
obLwme npaBuna No3MUNOHMPOBAHNS TOYEK OCTAIOTCA TaKUMM Xe, 3a OnpeaerieHHbIM
ncknoyeHvem ansa todek 8 n 19. OHM Takke HaxoOsATCsa «MO LEHTPY y3ernka Ha nepeceyeHun
XWUMNOK», OAHAKO pasMepbl NX Y3eNKOB 3Ha4YMTeNbHO BorbLue ocTarnbHbIX

PucyHok 14 — Ocob6eHHOCTU pacnonoxeHus Touek 8 n 19 no npotokony DAWINO



OcobeHHocTblo cTung nporpammbl ldentiFily aBnsetca He Tonbko Apyras Hymepauums Tex xe 19
TOYeEK, HO N camo n3obpaxeHune Kpbina obpalleHo no ropudoHTanu Ha 180 rpagycos (Puc. 15).

Bz

PucyHok 15 — lNopsagok n pacnonoxeHne Touek ansa 19-toyevyHon mopcomeTpmm B cTUNE
IdentiFily

MpaBnno NO3NLUNOHUPOBAHUS TOYKM 7 34E€Cb MOSIHOCTbIO COOTBETCTBYET CBOEMY aHanory B
ctune DAWINO (roe oHa saBnsieTcsa Todkom 8), ogHako And Touyku 14 ecTb onpefeneHHas
0COBEHHOCTb — ABE BEPXHME MaparnnesibHble NIMHUN CHUTAOTCA OOHOWN XXUITKOM, MO3TOMY «Y3€erloK
Ha nepeceveHnny» Nony4vaeT 3HaYMTENbHO BonbLUMe pa3Mepbl U LEHTP y3erka CMeLLaeTcs BBEPX.

et

PucyHok 16 — OcobeHHOCTM pacnonoxeHus Touek 7 u 14 B ctune ldentiFily

4.5. Takke cnegyet OTMETUTb, YTO 06A3aTeNbHbIM YCNOBMEM ANSA anbHENLWen KOPPEKTHON
paboTbl C cOXpaHeHHbIM hanniom "tps" aBnaeTca ero pasMmeLleHme B Ty Xe narnky, rae HaxoasTcs
dannbl n306paKeHNn KpbibeB. JTO CBA3AHO C TEM, YTO hann tps aBnseTcsa oO6bl4HLIM TEKCTOBLIM
hannom 1 KpoMe KOOpAMHAT TOYEK, B HEM yKa3blBaeTCs TONbKO Ha3BaHne dpanna ¢ nsobpaxeHmem
Kpbifla, Ha KOTOPOM TOYKM ObINIM NPOCTaBMEHbl. TO €CTb CUYNTAETCH, YTO M306paKEHUsT KPbINbEB
HaxXOAATCA PsSiAOM, B TOM e KaTanore. [1oaToMy Korga BO3HMKAeT HeobGXOAMMOCTb MOBTOPHOMO
penakTupoBaHus anna tps, pegaktop MWET HYy>KHoe n3obpaxeHune psagom, oTkyaa 6bin 3arpyxeH
gann tps. Ecnu xe no kakum-nubo npuyMHaMm nonb3oBaTefb XOYET COXpaHATb n3obpaxeHue
KpbINIbEB OTAENbHO OT MECTOMNosoXeHnsa danna «tps», To nepen ero coxpaHeHNeM B pegakTope
Heobxogumo noctasuTb onumto «Specify the full path to the images».

4.6. MNpu coxpaHeHuMM pe3yrnbTaToOB UCCNeLOBaHUW Ha OUCKe KOMNblTepa, pekomeHayeTcs
BBECTU KaKylo-TO eiMHyt0 1 yaobHyo Ans nonb3oBaTens CTPYKTypy KaTanoros, KOTopas BKNoyana
Obl B Ha3BaHMAX NanoK rof WCCrefoBaHWs, HOMEepP KOMOHMM UMM MaTKW, HOMep Touvka WU T.A.
MopobHasa cuctemaTmsaumns nanok NO3BOSUT B AarbHENLLEM 3Ha4YNUTENbHO YNPOCTUTL MOUCK HY>KHOW
MHOpMaL MK B AanbHENLEM.



4.7. Takke B nporpamme tpsDig2 ecTb BO3MOXHOCTb B O4HOM (paine CoXpaHATb pe3ynbTaThl
OLMMPOBKN KPbINbEB ANA HECKOMbKUX M30bpaxeHun. [na aToro npu coxpaHeHuu pesynbTaToB
OUMMPOBKN Kaxadoro nocriegyowero nsobpaxeHus, B AManoroBoM OkKHe Bblbupaem paHee
co3faHHbIn hbann «tps», a Ha coobLleHe NporpaMmbl O TOM, YTO TakoW dhawnn yxe CyLlecTByeT,
otBeTUTb «[Jo6aBuTb» («Append»). [Npn cnegyowemM OTKPbITUM TAaKOro KOMMSEKCHOro dganna B

. =
nporpamme tpsD|92 CTaHOBATCA [OOCTYMNHbI KHOMKM CO CTpeJfikaMu s Ha naHesmnn
MHCTPYMEHTOB, C UCNOJIb3OBaHNEM KOTOPbLIX BbIMOJTHAETCA nepemMelleHne no |/|306pa>|<eH|/|;|M.

-
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PucyHok 17 — CoxpaHeHue pe3ynbTaToB ouugppoBbiBaHMA B COOpHbIN thann «tps»

30ecb crnegyet OTMETUTb, UTO B oTnmyme ot tpsDig2, nporpamma WingsDig makcnmarnbHo
afjanTupoBaHa UMEHHO K paboTe ¢ 6oMnbLUMM KONMYECTBOM N300pakeHnn (0TAeNbHOE n3obpaxeHune
ANS KaXOO0ro Kpbina) B dpavine «tps», noatomy 6onee yaobHa B JaHHON cuTyauum.



5. O6paboTka pesynbTtaTtoB ouucpoBbiBaHUsA B nporpamme «MorphoXL» 4+

5.1. 3anyckaem npunoxeHue, BbINOMHMB OBOVMHON KNuK Ha danne «MorphoXL.exe» B OkHe
ntoboro dannoBoro meHegxepa. [na Hadana paboTbl HEO6X04MMO Bbi3BaTb MEHIO MpOrpammbl C
HabopOM COOTBETCTBYHOLLMX KOMaHA,. [ns aToro Ha cTpaHuue "OTyeT" HY)KHO HaXKaTb JIEBON KHOMKOW
MbILLKMW Ha MUKTOrpaMMe C MYEenown, WM Ha CTPOKE Ha3BaHWs OKHa NPUNOXEHWsl, ecnn Bbl
HaxoauTecb Ha OpYron cTpaHuue.

B pesynbTarte NosiBMTCA NnaBatoLLee MEHIO, B KOTOPOM Mbl BbibMpaem komaHay «MonyunTb
AaHHble uamepeHun ns cpanna TPS».

ulli MorphoXL - [GE-GUR-ZB001 tps] - O X
Ana Beiz0aa Medln MORPHOXL - nporpamma =
NpOrpaMMbl HEXMUTE
o 2am MOpchOMETPUYECKOTO aHaNW3a KPbINbes

nuen. L 23012026
(AaTa asanusa)
H; MonyunTe gaHHEIE M3MepeHnid n3 daiina TPS
PesyneTatel MopchomeTpuyeci 001
MonyunTe gaHHEIE U3 daitna usmepennii DAWINO [EP——
% Mony4nTe gaHHBIE M3 KaTanora mamepennii ldentiFly
HHEIE O CEMbE
PeaynkTartel uccnegoBaHuaA M CIpEID EHE B E E orgia
~  YCTaHOBWTE NOPOAHEIE AWANAZ0HE! ANA NYER L
Haseanne napameTpa Nzmerunso ) P ) rab Bolkvadze

KyBUTansHuIi MHOEKE 1760 .3, Y €TaHOBMTE NOPOAHEIE AHANA30HE! 4NA TRYTHE

[aHTEeNEHLIR MHOEKC 0,699 .0, EE Mapamerpbi..

JWCKoMgansHoe cMel, -4188 .1

MpekyGuTansHE MHOEKC 0,000...0, WHeTpymMeHTEl > Irab Bolkvadze

WHgekc Maiiepa 0,000...0, naceke

Hpekc Mamainoea 0,000...0, Mpeasiayine paiine ... >

Auanus nopo L_] OTkpeiTe Ga3y AaHHbX "Samples” kpum
Pykoecacteo nonsscearens WCCNEAYEMBIX HHIEKCOE
MNopoga Kunfauu &x O nporpamme
noznuIe npo - I [aHTEnkHLIR HHAEKE
WHAEKE

Am.mellifera 5 16,67% 28,13% 0,93..2,00 -759..284 0,648..0,948

A.m.caucasica 27 90,00% 87,56% 1,61..275 -5,68..1.89 0,685..0948

Am.sossimai 10 33,33% 21,00% 1,86...3,00 -189.. 568 0,829..1,113

Am.ligustica 7 23,33% 13.04% 2,00..329 -095..854 0,820..1,206

Am.camica 0 0,00% 0,00% 2,00..5,00 -0,95..12,39 0,923..1419

K-B0 nccnepoBaHHeIX kpeinkes - 30 Mpeobnapatolyan nopoaa ceMsl NO BEPOATHOCTHONM oLeHKe - A m.caucasica

K-80 HeonpegenenHslx kpuinses - 10,00%  (cooTsetcrawe - 87.56%)

BriBoa: maTka 3TOW CEMbM NpUrogHa ana Awen (yny ) -

\ Orver A Mpunoseque 1 }\ Mprnokerue 2 >\ Mpunoskerue 3 >\ Mpunoserue 4 )\ ConacTagneHHe /

PucyHok 18 — BbinonHeHne KomaHabl Ha NosyYyeHue AaHHbIX U3 cannos TPS

Mporpamma npeanoXuT OTKPbITb hann ¢ kKoopaMHaTaMm TOYEK, KOTOpbI paHee Obin co3aaH B
pegaktope dannoB «tps».

MpumeyaHue: AnbTepHaTUBHBINA CNOCO6 Bbi3oBa MeH0 MorphoXL 3To Bbi3BaTb NpaBO KHOMKOW
MbILLM KOHTEKCTHOE MEHI0 B 06n1acTu 3aronoBka OKHa nporpammbl. 3TO 0cobeHHO yaobHO, ecnu Bbl
B 9TOT MOMEHT He HaxoauTech Ha nucte «OTyeT».



AnA BbI30BE MEHI MORPHOXL - nporpamma =

nporpaMmbl HEZHMUTE

neroTH =5 MopdOMeTPUYECKOro aHannsa Kpbirnbes

nuen. o....2a0z026
(OaTa aHanusa)
PesyneTatel Mmopdio| uly OTtkpbite aiin AaHHBX X
Manka: ‘ Bees (TPS-8 lpw) v| @ T @
Pezynbrathl Mccne
HazBaHue napameTpa / /
KyGUTansHLIN MHAEKC "; ff
aHTeNkHEIA MHOEKS
OUcKoWOaneHOe CMell,
MpekyGuTansHLIl MHOEKC GE-GUR-ZB001 Scarmn:de()One
1uoekc Maiepa o "TPS"g
" Namaii wn: Gaiin
HAeKe YsMaiinosa Pasmep: 6,60 Kb
A Nara namenenns: 21.12.2025 23:40
Kon X
MNopoga e Wma daiina: || | | Omepeime
Tun paiinos: | Paiine panHbx TPS (ips) ~ Omena

A.m.mellifera
A.m.caucasica 27 90,00% 87,56% 161..275 -5,68...1,89 0,685..0,948
A.m.sossimai 10 33,33% 21,00% 1,86..3,00 -1,89 ... 5,68 0829..1,113
Amligustica 7 23,33% 13,04% 2,00..329 -0,95..8,54 0829 ..1,206
A.m.carnica 0 0,00% 0,00% 2,00..500 -0,95.. 12,38 0923..1419
K-B0 wccneno8anHeX Kpeinees - 30 Mpeobnagatowan nopo4a cemMen No BEPOATHOCTHOI OUEHKe - A m.caucasica
K-80 HeonpenenenHelx kpeinbes - 10,00%  (cootBetcTane - 87,56%)
BriEog: MaTka 3ToH CeMbH NpUrogHa ana g Huwen LMK (yny )- -

\DT“ETA Mpunokerie 1 }\ Mpunokerre 2 }\ Mpunckerue 3 }\ Mpunomkerue 4 }\ ConocTaeneH1e /

PucyHok 19 — [ilnanoroBoe OKHO OTKPbITUA AOKYMEHTa

Mpwn ycnewHon 3arpy3ke n o6paboTke gaHHbIX OyaeT BblAaHO COOTBETCTBYHOLLEE.

MorphaokL *

o JdaHHeie no TPS-¢anna yonewHo noay4eHsl  0BpaéoTaHsl,

PucyHok 20 — Coo6ueHune nporpammbl 06 ycrnewHoOM BUNOSIHEHMMN aHanu3a

AHanorn4Ho, nporpamMmma no3BondeT 3arpy3nTb U obpaboTaTb pesynbTaTbl UIBMEPEHUN B CTUME
DAWINO, koTopble HaxoadaTcsa B ¢hannax ¢ pacwmpeHmem «txty n «csvy». Takke nporpamma nveet
OTOEenNbHY0 KOMaHgy pAns obpaboTkm pes3ynbTaToB OUMMPOBKKM, BbIMNOMHEHHbIX B Mporpamme
IdentiFly, xoTa 3a0ecb ecTb 0COBEHHOCTb — 3TU [aHHble HAXoOATCA He B OTAeNnbHOM channe, a B
camux dhannax n3obpaxeHun Kpbinbiwek popmata «png». No3ToMy B 9TOM Crnyyae Mbl yKkasbiBaem
nporpamme MorphoXL He oTaenbHbIN chann, a NyTb B KaTanor, rae Haxogatcsa doansbl U306pakeHui
Kpbinbiwek, 0660TaHbl B nporpamme IdentiFly.

5.5. Mpn HeobxogMMOCTU rpaHULbl MOPOAHBIX AnanasoHoB MOryT ObiTb  W3MEHEHbI
nonb3oBatenemM B OkHe «[lapameTpbl» (Bbl3blBAETCS OOHOMMEHHOW KOMaHAOW BbiNagatoLlero
MEHI0), rae eCTb BO3MOXHOCTb BbIMNOMHUTL HEOOXOAMMYK KOPPEKTUPOBKY MPU  MNOMOLLM
BbiNagaroLmx CNUCKOB CTaHOAPTU3NPOBAHHbLIX 3Ha4YeHUn — cM. PucyHok 21. PaspeluaeTcs Takke
N3MEHATb W Ha3BaHWs MOPOA, YTO MO3BOMSET aganTMpoBaTb MpPOrpamMmMy B COOTBETCTBUM C
noTpebHOCTAMM NONb30BaTeNs, NEPeYHEM aKkTyanbHbIX NOPOA N4Yen B ero MecTHocTW. B pasaene
«MccnepoBaHne nonynsauumny roBOpUTCS 0 TOM, Kak onpeaenntb UM YTOMHUTb rpaHuLbl MTOPOAHOrO
AnanasoHa nboro nHaekca Ans Kaxaon otTaensHon nopoabl (NoABMAA) MEAOHOCHBIX N4Yer.



=8 Mapamerpe *

Mogyne reoMeTpHY4eCcKon MOphOMETDHH (OUeHKa NOPOAHOR NPHUHAANEHHOCTH)

AHENUS NOPOJHOA NPUHAGNERHOCTH BbINONHAETCA TONBKD ANA 19-TOYEYHLIX HCCNEQOBAHWN Kpbines nyen & crune DAWIND wnu
BrifepHTe KNACCHEMEATOR, COBMECTHIMEIN G Nporpart-oi [dentiFly [nanka "Classifiers')

Fx A-m-3ossimai and-3-subspecies.dw
[] 3aH0CHTE pEsyAETAT KAACCHDHKALMK B 533y faHHeE "Samples” [] BemoaHATe aHanus asTomMaTMdecky

Moaynk KNaccHYeckol MopgpOMETPHM (OLIeHKA CeNneKUWOHHON NPHIOOHOCTH)

BeiGepuTE METOR aHANW3a NOPOGHOH NPHHAANEHKHOCTH CEMbH: BeiGpath npegmeT
(@) ABTOMAETHYECKH (HA CODTEETCTEME OAHOI U3 NEPEYHA NOPOR) @ e
() Ha cooTBeTCTEMNE 338aHHON NOPOgE (B CINCKE HIHE) Omynu

BeiGpaTh Nopogy ANA aHANK3a COOTEETCTEMA:

melifera HenonesoeaTe NONLS0EATENBCKME HACTPOMKI NOPOAHE
AMAMNA30HOE

Monb3oBatenbLCKaA HACTPORKA NOPOOHLIX AHANA30HOB MOPHOMETPHYECKHX HHOCKCOB

- n Owana3oH Ci Ouanaiod DsA Owana3aoH Hi
Sr Min Max m Min Max 0] Min Max 1]
1 mellifera 0,93 2,00 1,47 -7.,59 284 -2,38 0,648 0,948 0,798
2 caucasica 1,61 275~ 218 -5,68 1,89 -1,80 0,685 0,948 0,817
3 sossimai 1,86 w 243 -1,89 5,68 1,80 0,829 1,113 0,971
y
4 ligustica 2,00 |300 2,65 -0,95 8,54 3,80 0,829 1,208 1,018
5 carnica 200 (329 3,50 -0,95 12,39 572 0,923 1,419 1,171
4 362 »
400
*BrumaHne! Npn KoppEKTHPOBKE NOPOZHLIX AMaNas0l 4 45 ETCA WCNONE30BAaTE TONEKD THAYEHWA, KOTOPLIE YEAZaHE B COOTBETCTEYHILMXY
BbiNagariix CnucEax. JTW ZHAYEHHA CTaHgapTHIK 5,00 N:#Hbl COOTBETCTEOEATE WKANE KNAaCCOB ANA Ka#4oro oToeneHoro
MOpHOMETPHYECKDTD MHGEKCA. 587
8,50 b
Asbik uHTEpdERCa:
| Ruzsian ~ | MpHrEHUTE OTrEHHTE

PucyHok 21 — UameHeHuMe rpaHul nopoaHoro AvanasoHa

Mpy n3meHeHnn NOPOAHbLIX AMana3oHOB NporpamMmma creauT 3a KOPPEKTHOCTLIO 3TOM onepaumm
M npu onpegeneHHbix 0OCTOATENbCTBAX MOXET BblAaBaTb COOTBETCTBYHLUME KPUTUYECKME
coolLLeHus.

Takke MOXHO BblOpaTb OAWH M3 METOOOB aHanui3a NopPogHON NPUHAOSIEXHOCTU KONOHWUM:
aBTOMaTMYeckn (CTaHOapTHbIA PEeXUM) — Korga nporpamMmma cama onpegendeTt npeobnagatoLLyto
nopoay Ans uccnegyemon KonoHun unm «Ha cooTeBeTcTBME 3a4aHHOM nopoae», Bbibupaemyo ns
BblNagaroLero cnucka. 3ta onuusa 6biBaeT NONEe3HON, Koraa Mbl UCCReayeM KOMOHUI0 C 3apaHee
N3BECTHON NOPOOHON NPUHAONEXHOCTBIO M HAM HYXXHO ee NOATBEPAUTD.

lMocne nameHeHus NopoLHbIX AMana3oHoB pesynbTaThl aHannsa o6HOBAKTCS aBTOMaTUYECKN.
lMonb3oBaTenbCckMe HaCTPOMKM MOPOAHBIX Auanas3oHoB OyayT coxpaHeHbl B dhaunne HacTPOnKu
nporpammbl (pain «MorphoXL.ini») n 6ygyt ncnonb3oBaTtbCca B cregylolmnx ceaHcax paboTbl C
nporpammon. YTobbl BEPHYTb OPUTrMHaNbHbIE HACTPOWKM MOPOOHLIX AuanasoHoB, HeobxoouMmo
OTKIMOUYUTL onumio «cnonb3oBaTb NOMb30BaTeNIbCKME HACTPOUKUN NOPOAHbLIX AMana3oHOBY» B
9TOM e okHe. O6bI4HO NporpaMma BbICTaBMSET TaM 3HAYEHUsI MO YMOMYaHWMo, HO ecnn B dpanne
«MorphoXL.ini» npucyTCTBYIOT NOMb3oBaTENbCKNE HACTPOMKM KaK Ans nyen, Tak n Ang TpyTHEN, To
UM npenocTaBnsieTcss npuoputeT. M3mMeHnTb npegmMeT MccnenoBaHust «nyernbl/TPYTHU» MOXHO
TakKe C NOMOLLbIO MEHIO NPOrpamMmbl..

MpumeyvaHue: MNporpamma WingsDig nossonseT xpaHuTb B pannax «tps» AONONHUTENbHYHO
NHOPMaLMIO OTHOCUTENBHO ONbITHOM Npobbl, B ToM uucne n «lMpeameT nccnepnosaHus». Npu
npopaboTke Takmx panmnos, nporpamma MorphoXL aBTOMaTtMyeckm M3amMeHsieT COOTBETCTBYIOLLNE
HaCTPOKKK, O YeM coobLLaeT nonb3oBaTento.



MorphoXL

o MNporpaMma NnepesejeHa B pexKUM UCCNeg0EaHKA TPYTHER

PucyHok 22 — Coo6LieHne 06 nsmeHeHMu npegmeTa uccrnenoBaHus

5.6. B okHe «[MapameTpbl» MOXHO TakXe U3MeHUTb A3blK MHTepdenca npunoxeHms MorphoXL,
BblOMpasi ero u3 cnucka OOCTYNHbIX A3blkoB (PucyHok 23). Bce gocTynHble sA3blkoBble dhannbl C

pacwmpeHnemMm *.Ing HaxodATCA B nNanke nporpamMmmbl.

CooT

Monb30BaTeNbLCKaA HACTPORKA NOPOOHLIX OHANA30H0B MOPIOMETPHYECKHX HHOEKCOR

OWnanaaoH Ci Owanazox DsA AwanazoH Hi
he Mopona Min Max i Min Max i Min Max i
; 1 mellifera 0,93 2,00 147 -7.59 284 -2 38 0,648 0,848 0,788

2 caucasica 1,61 275 2,18 -5,68 1,89 -1,90 0,685 0,948 0,817
3 so0ssimai 1,86 3,00 243 -1,89 5,68 1,80 0,829 1,113 0,971
4 ligustica 200 3,29 265 -0,95 8,54 3,80 0,829 1,206 1,018
5 carnica 2,00 5,00 3,50 -0,95 12,39 572 0,923 1,419 1,171

1

*BHumanne! [pu KOpPPEKTUPOBKE NOPOGHLIX OWANa30H0E PA3DEWAETCH UCMONL30EaTE TONBKD 3HAYEHHWA, KOTOPLIE YKa3aHbl B COOTBETCTBYHILMX

MOPHOMET PUYECKDTD MHAEKCE.

Asbik MHTEpdenca:

Englizh
K.azakh
INA30HbI

H Turkish
Uk rainiar

LI H

BhIN3JAKMYME CIHCKAX. JTH FHAYEHWA CTAHOAPTHEMPOEAHE! W OOM¥HLl COOTEBETCTEO0BATE WKANE KNACCOB ANA KXA0r0 0T4ENEHOMD

PucyHok 23 — Bblbop si3bika uHtepcenca

Takke MOXHO HaAcTPOUTb pexum paboTbl

pHMEHMTE OTreHTE
KpacHbll NpAMOYTONBHUEK - AOBEPUTENEHbIN
L1 HHOEKC /| KyOUTaNsHLIA HHOEKC
MOAYNA reomMeTpuyeckon MopdoMeTPUM:

BKIOUUTL/BBLIKIIOYUTE MOAYSb, BblOpaTb ApYron knaccudukatop, BblOpaTb PEXUMM COXpaHeHUs
pe3ynbTaToB aHanu3a B 6a3y AaHHbiX. HakonneHwe Takux pesynbTaToB nossonsieT B Gyayliem
pa3paboTaTb HOBblE KaccudukaTopbl Ans UAeHTUMUKaLUM paHee He NCCreaoBaHHbIX OTAENbHbIX
NoABUAOB UK reorpadyeckmx Nonynsauunii nyen.

Mporpamma coxpaHaeT uctopuio pabotbl ¢ gokymeHTamm "tps", "txt", "csv", uyTo nossonser
n3bexatb CHNOXHOW HaBurauum no annoBo CTPYKTYpe KOMMbkoTepa, npu HeobxogmmocTu
MOBTOPHOro npocmoTtpa. [na atoro cnegyeT wucnonb3oBaTb kKoMaHgy MeHw «[lpeabigywimve

dannsl...».




ol MorphoXL - [GE-GUR-ZBO0T.tps] - [m]
Ana Beisoea wetio MORPHOXL - nporpamma
nporpammbl HEXMUTE
noromnn =am MOp¢hOMETPMYECKOTO aHanW3a Kpbibes
neen. 23012026
ﬂi Monyuuts gaHHele nsmeperuit ns daiina TPS (Haa ananisa)
Pesynbrarel Mopdhometpuyiec MomyunTe AaHHEIE U3 daitna uzmepeHni DAWING Bo01 |
Moay4nTs AaHHEIE U3 KaTanora namepeHni ldentiFly maTKw/cemen)
B CoxpaHuTs oTuer & dopmare PDF.., HHIIE: O Dosal0
PeaynkTaTel MccnegoBaHuA M e orgia
+  ¥CTaHOBMTE NOPOAHLIE AMANA30HEI ANA NHEN uria
HasBaxwe napaMeTpa WsmeHyns
YCTaHOEMTE NOPOAHEIE AMANAsCHEI 408 TPYTHER urab Bolkvadze
KyGuTaneHeIi MHOeKC 1,760..3 -
[aHTeMLHLIA MHOBKC 0,699. 0= Mapametper...
ONCKOMAANEHOe CMELL -4188 ... " - N
TpekybUTanbHbIi MHgeke | 0,000 . 0 neTpymenTe! Urab Bolkvadze
Mrgeke Maiiepa 0,000..0 Mpeasigye daiine: ... s F:\Bpxinermurec) SOFTWE\Morphometny\,..\GE-GUR-ZB001 tps
WHoeke Mamaiinosa 0,000..0 . S o
[l OtkpuiT Basy ganHex "Samples” 22 AL SN IS
AHanus nopc F\BainennuTee\SOFT\MopdomerpiatKpnnat Xakan' 20224 1.tps
PyKoBoACTS0 nonesosaTens FA\BmxinsHuTeo\ SOFTWVB\Morphometry\..\GE-GUR-MK202 tps
Noposa Kon-so ol O nporpamme F\BpinennuTee\ SOFTWEB\Morphometry\wbMerphoXL\..\42.tps
OGRS Lt (95%) - HuckouaaneHoe ch F\Bpxinernurec)\SOFT\Mopdomerpia\Kpnna' Xakan'Kovan-3(2). TPS
- F\BgpkineHnuTee \ SOFTWEL.. \UA-3-T0-524-2024.tps
Am.mellifera 5 16,67% 28,13% 0,93..2,00 -7.59..284
Am.caucasica 7 90,00% 87,56% 161, 275 FFe. 180 F:\Bgxinernurec)\SOFTWEB\Morphometry\wbMerphoXL'..\26-d.tps
Am.sossimai 10 33,33% 21,00% 1,86...3,00 -1,89..568 FA\BpxineHnuTea\SOFTWB\Morphometryl.. \5023_ bt
Am.ligustica T 23,33% 13.04% 200..329 -0,95..854 FA\BpkineHMLTEC\SOFT\WVB\Morphometry\..\Cc 307 drone.TPS
Aum.carnica 0 0,00% 0,00% 2,00..500 -0,95..12,35 ' RTIR |
K-B0 MccnepoBanHLIX Kpbinbes - 30 Mpeobnagakian nopoaa ceMbi N0 BEPOATHOCTHOI OLeHKe - A.m.caucasica
K-B0 HEOMPEAENeHHLIX KpbiNbes - 10,00%  (cooTeercTaue - B7.56%)
BeiBog: maTka 3TOW CEMBM NpUrofiHa aAnA Wwen {yny )
\ OTyer A NpunoseHue 1 >\ MpunoseHue 2 }\ Mpunoskerune 3 j\ MNpunoscerie 4 >\ ConocrasneHue /

PucyHok 24 — [lononHUTenbHble MHCTPYMEHTbI B MeH0 MorphoXL



6. AHanus pesynbTaTtoB *

6.1. AHanu3 nony4eHHbIX pesynbTaToB UCCreaoBaHWs CenekLMOHHON NPUrogHOCTU U MOPOAHON
NpUHAONEXHOCT nony4aeM Ha nncte «OT4yeT», r4e YykasaH MpOUEHT COOTBETCTBUSA
npeobrnagatoLler nopoge No BEPOATHOCTHOWM OLIEHKE, a TaKkKe pekoMeHdauuu no garbHenwemy
NCNONb30BaHNIO N3y4aeMOK KOSTOHMM NYEN B CENEKLMOHHOM Oene.

ol MorphaXL - [GE-GUR-ZB00T.tps] - O X

Ans Bbiz0Ed MEHID
NPCrpamMMbl HAHMUTE
NOToTHR =55

MORPHOXL - nporpamma
MopdyOMeTpPUYECKOro aHanusa KpblNbes
nden. 23.01.2026

(faTta ananuza)

PesynkTarbl MopcdiomeTpuveckoro aHanusa pabo4yux n4yen GE-GUR-ZB001
(CENEKUMOHHBIN HOMED MaTKW/CEMEN)

Obwme naHHbie 0 CEMbE

Pesynkratel MccnegoBaHua MopdoMeTPHYECKHX MHOEKCOB CipaHa Georgia
Koadg. PernoH Guria

Hazeahue napameTpa NzMeHyMBOCTE CpegHee SHAYEHHE sapuaumt | | Muenoson Zurab Bolkvadze
KyBUTankHLIA MHOEKC 1,760 ..3013 2276 +0,059 14, 1% Homep nacekuTouka
[aHTENbHLIA HHOEKC 0,699 ..0892 0,814 + 0,009 6,0% Homep ceMen 1
OuckongansHoe cMell. -4,188 .. 1,503 -1,337 + 0 257 - Homep martkn
MpekyGUTanEHEIA MHAEKC 0,000...0,000 0,000+0,000 0,0% Paca/nuHna Zurab Bolkvadze
MHoekc Maitepa 0,000 ..0,000 0,000 + 0,000 - Bug ocemeHeHWA Ha naceke
VHgeke Vamaiinoea 0,000..0,000 0,000 +0,000 - MecTo ocemMeHeHua

Ananusz NopogHOTro COOTBETCTEMA NO QaHHBIM KNacCH4YecKon MquJOMBTpHM

Np pog) il HCccheg; WHAEKCOB
Tizme Kon-go0 OnbITHOW 222;"2;3:: .
noziunii Deohaisen (95%) Kyﬁ:ﬂ-r:;::hm [MCKOMGANEHOE CMEw, TaHTENLHbII HHASKE
Am.mellifera 5 16,67% 28,13% 0,93..200 -7.59..2584 0,648 ... 0,948
A.m.caucasica 27 90,00% 87,56% 1,61..275 -5,68..1,89 0,685... 0,948
Am.sossimai 10 33,33% 21,00% 1,86 ... 3,00 -1,69 .. 568 0,829..1,113
Am.ligustica 7 2333% 13,04% 200..329 -0,95 . 8,54 0,829 1,206
Am.carnica 0 0,00% 0,00% 2,00..500 -0,85...12,39 0,923..1419
K-B0 NCCRefoBaHHEIX Kpeinses - 30 Mpeobnagatowan nopoja ceMsl No BEPOATHOCTHON OLEeHKe - A.m.caucasica
K-B0 HeonpeeneHHeX Kpeinses - 10,00% (cooTRETCTEME - 87,56%)
BelBoa: MaTka 3TOW CEMBM NPHIogHa AnA fansHeHrwen LMK (yny ). -

\DTM&T/( Mpunoserue 1 }\ Mpunoserue 2 }\ MpunoseHue 3 }\ Mpunosenue 4 }\ ConocTaeneH1e f

PucyHok 25 — NmaBHas cTpaHuua ot4yeTta nporpammbl MorphoXL

Bo3amoxHble pekoMeHZauum nporpaMMbl NO AanbHeENLeMy UCNONb30BaHMI0 UCcrneayemMon
KOITOHWM NOKa3aHbl HUXe, B NopsiaKe BO3pacTaHUs CenekUMOHHONM LeHHOCTH:

1. «maTKa 3TOM CeEMbM AN PA3MHOXEHUSA HE NpUrogHa»
2. «MmaTKa 9TOW CeMbM ONS CENEKUMN HEe NepCreKkTUBHa»
3. «MaTka 3ToWn ceMbu NpurogHa Ansa gansHenwen cenekumm (ynyyweHns)»
4. «maTKa 3TOM CeMbW NpuUrogHa Ans penpoayKumm»
5

«MaTKa 3Tor ceMbU MOXeT OblTb OCHOBATENIbHULIEN CENEKLIMOHHON NTMHUNY»

6.2. B cnyyae, ecnu nporpammMa pekoMeHOyeT WCMOoMb30BaHUe «...OCHOBaTeNbHULEN
CENEKUNOHHON INUHUM» Unu «...ONnd penpoaykuuny», Bac MOXHO nosgpaBuTb. Bbl Hawnu
YHUKanbHy0 Mo KoHcoNnuaaumm nopogoonpeaensiowmx Npu3Hakos KOMoHUIO 1 Bam octaeTca nuilb
NpoOBEPUTL 3TOT 3aMevaTerbHbIN pe3ynbTaT C MOMOLLBID MOAYNS reoMeTpuieckorn mopdomeTpun,
a B OTAernbHbIX Cryyadx W reHeTU4eckux mccnegosaHuin. Hy a ecnv BepaukT nporpamMmmbl He
yTewmTeneH, TO B NEPBYIO ovepeab HYXXHO ybeamTbCcs, 4TO Npu MCCNeaoBaHUU KpPbIblEK 3TON
cembm Bbl He gonycTnnm ownbok.

6.3. [Npu oLeHKke cenekunoHHOM NPUrogHOCTU NporpaMmma aHanuanpyeT cTeneHb rmépransanmm
NO KaXgoMy W3 wuccrnegyembix WHOEKCOB. BO3MOXHbl 3HaveHusa rmnbpuamsauuun: "rmbpua”,
"nonyctumas”, "HesHauuTenbHas", "oTcytcTByeT'. OpyrnmM oLeHMBaeMbIM MPU3HAKOM SBNAETCH
LEeNOCTHOCTb KOMOHUMW, XapakTepusyllas cTeneHb OAHOPOAHOCTM KOMOHUM U NpUHMMaoLWas



crnenylowmne 3HaYEHUs:: «HapyLUeHHasi», «HopMarnbHasi», «uaeanbHas». NocneaHuii nokasaTerb
BbluMCNSieTCA ONsi KyOMTanbHOTO W TaHTenNbroro WHOEKCOB M MpUBEAEHHas Lukana OLEeHOK
MOSNTHOCTbLIO COOTBETCTBYET 3HAYEHMIO KO3hULMEHTA Bapmaumm ndyvyaemoro nigekca: ans Ci— 7
>20%", “12,5%...20%”", “<12,5% “ v gna Hi— “>7,5%”", “6,5%...7,5%", “<6,5%".

Hu3kas oueHka KONMOHUN YacTo GbiBaeT CneacTBMEM HECKONbKUX HE onpeferneHHbIX KPbIfbeB.
B takom cnydae Ha nucte "lMpunoxeHue 3" 3anMcu 3TUX KpbiibeB OyayT nokasaHbl WpUgToMm
KpacHoro ugeTta. B aTtom cniyyae Heobxoanmo NpoBepuTb NPaBUITbHOCTb NO3ULIMOHMPOBAHUS TOYEK
Ha Mn300paxeHnsax 3TMX NpobnemMHbIX KpbiibeB. WTak, oTkpbiBaem pepaktop dannos «tps» wm
3arpy>kaeM B Hero HyXHoli ¢hann. B pegaktope Haxogum npobnemHoe Kpbiio M npoBepsiem
KayeCTBO NO3MLMOHUPOBAHUSA - MOCKOSIbKY BMOSIHE BEPOSATHO, YTO BUHOBATO HE CaMO KpbIflo, a He
CNULLKOM NOBKasi pyKa, yCcTanocTb UNn HeBHMMaTenbHOCTb. Ecnn yBnaenu owmnbky — ncnpaesnsiem
ee 1 aHanusmpyem npoby NOBTOPHO.

6.4. Ecnn nporpamma ceTyeT Ha CIAULLKOM BbICOKYHD TMOpMAM3aLMIO UMM CIIULLIKOM HU3KYHO
LeNTOCTHOCTb KOJTOHMM, TO MPUYMHBI ULLLEM HA OAHOM U3 Tpex rpadmkos (CM. PUCYHOK 26), koTopble
HaxoOATca B HWXKHeN Yactm nucta «OTyeT». B aToM cnyvae cMOTpuM rpadomk C HY>KHbIM MHAEKCOM,
roe Haxogum TOYKM, BbIXoAsWME 3a npeaesnbl KpacHoro (4oBepuTenbHblE UHTEPBarbl) Uy gaxe
cvHero (nopodHble Auanas3oHbl) npsAMoyronbHuka. [lanee aHanuanpyem npaBUIbHOCTb €ro
oundposku B nporpamme tpsDig2 — kak yxe onucaHo Bblile, B n. 6.3.

FaHTENEHLIA MHOEKC | KyDMTanbHLIA MHOEKS
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KyGUTANLHLIA MHOeKT

MantoHok 26 — PacnpeneneHue Hi/Ci (nopoaHbie ananasoHbl U AaoBepUTenbHbIE UHTepBanbl
no ABYM UHAEKcaM)

6.5. Ecnn Bce BO3MOXHbIE NPUYMHBI UCYepnaHbl U 3TO HE MPMBENO K YMYULLIEHUIO OLEHKU
nporpaMMon, TO TaKyld CeMb0 HelernecoobpasHo UCNoNb3oBaTh B AalNbHENLWen CenekuMOHHON
paboTe.

6.6. Npadhmkn pacnpeneneHns 4acToTbl OCHOBHbLIX MOPOMETPUYECKUX MHAEKCOB MO Knaccam
(BapmaumnoHHble KpuBble) HaxoaaTcst Ha nucte «lMpunoxeHue 1». OHM GbiBaOT NOME3Hbl AN
BM3yanbHOrO OOHapyXeHus npumecenh Apyrnx nopod, NO MNMkaM B HECBOWCTBEHHbIX AN
npeobnagatowiern nopodbl knaccax. Ha pucyHke 27 nokasaHa BapuauMoOHHasi Kpueas
pacnpeaeneHus KybutanbHOro MHaekca no knaccam. Mexay ABYMS 3ereHbIMU BepTUKanbHbIMU
NUHUSIMKU Ha 3TOM rpaduke HaxoauTCA Tak HasblBaeMbl «aManasoH YNCTOM NnHUKY. o meToanke
PyTHepa, B YMCTOMOPOHHYIO KOMOHMIO B 3Ty obnactb OOMKHbI nonagatb He MeHee 66% ndyen
nccnegyemon npobbl. YBenNUYeHne KonmMyecTtBa Myesi B 9TOM [uanas3oHe sBNseTcsa OgHMM U3
(PaKkTopoB, BAMAKOWNX Ha 6Gonee BbLICOKYHD CENEKUMOHHYI OLIEHKY KOMoHuW. JleBee u npasee
«ananasoHa YMCTOM JUHUM» HAaXOAATCH «KpUTMYEcKne obnactu» (Mexay 3eneHOWm u CUHen
nnHUaMK). B Kaxxgon M3 HUX KOMMYecTBO n4yen He AormkHO npesblwatb 15%. BHe kputnyeckux
obnacten, TO eCTb garnblue 3a CUHUMW JIMHMAMU, C 0BENX CTOPOH AOMKHO nonagaTb He 6onee Yem
no 2% n4en.



YactoTa pacnpocTpaHeHWA KyGUTanbHOro MHAeKca
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Knacc kyGMTansLHOro WHOeKCa
—_ o,
W Min Max CKO Cy ,D,DEIEPI.-'IT_ wHTEpBan (95%)
Min Max

2,527 2,068 3.017 0,269 10,6% 2,000 3,054

Mo kyBuTaneHoMY MHOEKCY: LeNoCTHOCTL CeMbH - "naeaneHan”, rmbpuan3auma - "rmbpun” (knaccel 1...13

- 0%; 14...16 - 16%; 21..23 - 4% 24._30 - 0%)

PucyHok 27 — BapuaumoHHas KpuBasi KyouTanbHOro MHOeKca

MoaoGHbIM 06pa30M aHanm3npyrTCcAa BapuvauUOHHbIE KpuBble ONA raHTeNbHOro MHAEKCa u
OWUCKOBOI'O YrnoBoro cMeLlleHunA.

Ha nucte «lMpunoxeHune 2» npnBedeHbl BapMauMOHHbIE KPUBLIE ANS OOMONHUTENBbHbIX
MOP(OMETPUYECKMX NHOEKCOB, KOTOPLIE Mbl MOXEM MOSTYYMUTb TONbKO ANst 12-ToYeYHbIX 1 19-
TOYEYHbIX UCCneaoBaHUA. OTO NPeKyobuTanbHbIN MHAEKC, MHAeKC Manepa, MHAEKC
MUamannosa. Kak oTmevanocb paHee, AONOMHUTENbHbLIE MHAEKCHI NO3BONAT AOMNONHUTENBHO U
Oonee TwWaTenbHO MCCreaoBaTb BO3MOXHYO METU3ALMNIO MCCIieayeMOn Npobbl 4pyrM NogBUAOM
nyen.

YacrtoTa pacnpocTpaHeHWA NpekyouTansHoro nHaekca (Pci)
2 2 s R 8889k HEHERLREEFE 823 58 % 88R~58 8
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2 3 4 5 6 T 8 8 10 11 12 13 14 15 18 17 18 18 20 21 22 23 24 25 28 27 28 28 30 31
Knacc Pci
— o,
Wi Min Max CKO Cy ﬂuﬂepm_ uHTepean (95%)
Min Max
2,637 2434 2,907 0,112 4.2% 2417 2857

Mo npekybuTansHomMy MHaekcy: rmbpraMsauma - "He 3HaqvTensHaa"

PucyHok 28 — BapuaunoHHasi KpuBasi NpeKyoutanbHOro nHaekca

34ecb cnegyet OTMETUTb, YTO BblLLENPUBEAEHHbIN NPeKybuTanbHbI MHOAEKC UMeeT
Bblpa)X€HHOE CBONCTBO CNYXWUTb «Mapkepamu NpucyTCTBUA» B MOAONLITHON npobe Ansg nogsnaos
A.m.mellifera n A.m.caucasica cooTBeTCTBEHHO. [1py 3TOM JaHHOE CBOMCTBO COXPaHSIETCA Jaxe
TOrAa, Koraa no ocranbHbIM MHOEKCaM JaHHYI0 MeTU3auuio He yaaeTcsa oTcneunTb.
CeugeTenbLCTBOM Takon MeTM3aumm no npekyountansHOMy UHAekcy 6yaet nonagaHne obpasuos
(ycnoBHo) B 19-23 knaccel, 4To 1 ByaeT cBMAETENLCTBOBATL O MeTU3auuM Mennudepon ana opyrux
NoABMAOB Nyen.



7. Mopaynb reomeTpuyeckon mopcomeTpumn *

Ecnuv npegblaywme pasgensl 6asvpoBanucb Ha aHanu3e OTAeNbHbIX ANIEMEHTOB
Knaccmyeckon MopomMeTpmun n B OCHOBHOM CITY>KUN AN onpeaeneHnst CeniekKUMoHHON
NPUrogHOCTM MaTKU-OCHOBAaTESbHULLI UCCNeayeMon KONMOHUK, TO AaHHbIN pasgent UMeeT Lienbio
Hanbonee 4OCTOBEpPHOE onpeaeneHne NpUHaaNeXHOCTN NCCrefoBaTeNbCKON KOTOHUN K OAHOMY
13 NoABUAO0B (MW 3BOMIOLMOHHBIX JIMHUI) N4Yen, NpeAcTaBNeHHbIX B UCNONIb30BAHHOM
knaccudukatope. JaHHbI MeTO aHanu3a Ucnonb3yeTcd Tonbko Ang 19-ToyeyHbIX nccnegoBaHui
pabouunx nyen, kak B ctune ldentiFly, Tak n B ctune DAWINO. Pe3ynbTaTbl uccnegoBaHusi, no
AaHHOMY MeToay, NpeAocTaBfeHbl NporpaMmmon Ha nucte «lpunoxexHve 4».

NMAHEHHBIA AMCEPHMHWHAHTHBIA HANKMS N0 AHHBIM FE0METPHUECKOH MOPHOMETPHM

Difpaseny: Ub-3-70-408-2022
Hnacowdmsarop:  Apis meliifera 7 subspecies | Europe)dw
ara: 10.12 2024

CVA —oueHEM onwTHOoro obpazua
cv1 w2 V3 cva V5 CV6
-5, 78377E376| -2,659049304| O,109071265| 0,165565052 1202101185 -0, 133923864
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N dryrmuens Paccronien AT PR R
wnacchdusande | Macanowofuca | sepowmocte, %

CARNICA 145405, 87 26772 95,73
LIGUSTICA 142325, 18 5,450 3,52
BUCKFAST 149380, 20 §,56651 0,45
CECROPLA 145376,52 10,1767 0,00
CALCASICA 1493325, 79 12,0502 0,00
MACEDONICA 145360,52 12,45 0,00
MELLIFERA 149307,13 13,6304 0,00

PucyHok 29 — OTyeT Moayna reomeTpuveckon mopcdometTpumn

BaxHo: AnNa BepHOro TOMKOBAHWS BbILIENPUBEAEHHONO OTyeTa crnegyeT OTMEeTUTb, 4YTO
rpadumyeckas yactb obnagaet nuib JONEBOV MHPOPMATUBHOCTbBIO, MOCKOMbKY UNNIOCTPUPYeT HaMm
BCEro N NpoeKumMo MHOrOMepPHOro NPOCTPaHCTBa Ha ABYXMEPHYIO NNockocTb. CnegoBaTtensHo,
OKOHYaTenbHble W WcYepnbiBaLWMe pesynbTaTbl aHanu3a HaxogdaTcs Huxe, B Tabnwuue
«Pe3ynbTaThl Knaccuduvkauuny, a rpadpmyeckas 4acTb NYLWb YaCTUYHO UX UNTKOCTPUPYET.

Kak yxe ynoMmmHanocb, pesynbTaTbl aHanm3a reomeTpmuyeckon MopgomMeTpum xpaHaTcs B 6ase
AaHHbIX «Samples.csv» ans ganbHenwen obpaboTkn. Haxoantca oHa B nognanke nporpammbi C
Ha3BaHnem «Database». [Jns npocmoTpa HakonneHHoW B aTon Base mHdopmaumm Heobxoommo
BbINOMHUTL KOMaHAy MeH «OTKpbITb 6a3dy AaHHbIX «Samples»».

lMocne BLINONHEHUS 4AaHHON KOMaHAbl OTKPOETCS OKHO 6a3bl AaHHbIX, rae B TabnMyHon dhopme
OyayT npvBeneHbl BCE HAKOMNSEHHbIE pe3yrnbTaTbl UCCIeL0BaHWUA FreOMeTPU4eCcKon MopdoMETPUn.
MpaBo KnaBuLIEN MbIWM MOXHO Bbl3BaTb KOHTEKCTHOE MEHIO C HAabopoM COOTBETCTBYHOLLMX
KOMaHA Ang a4yeek Tabnuubl, 3aroriloBKOB CTPOK 1 CTONOLIOB.



| ) Baza azHHE pesyneTaTos reomeTpudeckoil mopdomerpun - [Samples.csv] — O X

SAMPLE RACE PURTY_.R  POPUL  WHNGS x1 ¥i x2 v2 X3 v3 x& va X5 s X6 6 X7
co010 CAUCASICA 53,54 DAWNO 12 0281554 0,057055 -0,248446 0,059104 -0,190853 0,066314 0,178567 0,020108 0,155226 -0,145716 -0,084382 0,077421 00140~
oot CAUCASICA 9407 DAWNG 12 0274799 _0,054103 _0,239695 0,056397 0,190002 0,065705 0,180375 0,021102 -0,153167 -0,143536 -0,088286 0076740 0,011
cotos CAUCASICA 98,35 DAWND 12 0276041 0,054520 0,24401 _0,055521 -0,190473 0,063862 0,176882 -0,019886 -0,161287 -0,144199 .0,069142 0,076918 0,057
co108 CAUCASICA 9518 DAWNO 10 0279262 0,054984 _0,245580 0,055502 -0,196309 0,063869 -0,178551 -0,018624 -0,167961 -0,142113 .0,067790 0,076863 0,012
o110 CAUCASICA 89,02 DAWNO 10 0276497 0,053571 0,241376 0,055419 0,192653 0,063831 0,178904 0,019543 0,161429 0141127 0,089433 0,074389 0,0100
coti CAUCASICA 9396 DAWNO  § 0279759 0,055895 -0,245825 0,057985 0,197134 0,063971 0178611 -0,019897 -0,164183 -0,143105 -0,070242 0076193 0,015
corna CAUCASICA 9520 DAWNO 11 0279756 0,055105 _0,244637 _0,057264 0,195152 0,064185 -0,178589 -0,019080 -0,160177 -0,141541 .0,068871 0,075984 0,0128

v B c-ucisca |erz0 DAWNG |12 -0,278916 | -0,054182 | 0,240700 | 0,086735| 0,191004 0,065287 | 0,179188 | 0,019512 -0,159474 | -0,141373 | -0,086260 | 0,076854 | 0,0088
cu276 CAUCASICA | 92,75 DAWNO 15 0278379 0,054152 | 0242760 | 0,055527 -0,197585 0,064065 0,179594 -0,020121 -0,157903 -0,144611 | -0,069871 | 0,076285 0,0146

P 57,72 DAWNO 15 _0,280660 | 0,056143 | -0,244057 | 0,057410 -0,192269 0,066363 0,163595 -0,022574 -0,154963 -0,146581 -0,072299 | 0,076827 0,0162

) ! 97,39 DAWNO 15 0279265 0,056794 0,244352 0,056753 0,186574 0,065571 0,184733 0,022654 0160966 -0,143843 -0,063477 0077526 0,0143
5 Yasnure.. 97,79 DAWNO 15 _0,280478 -0,055932 -0,243249  -0,086737 -0,195438 0,081820 -0,178838 -0,019628 -0,161474 -0144717 -0,084530 0,077088 0,0125
[ Konuposare 85,85 DAWINO 15 0276425 | -0,053458 | -0,245299 | -0,056049 -0,193230 0,063917 |-0,184058 -0,022554 -0,161906 -0,142826 -0,070174 0,076179 0,0104

Bl @ 97,69 DAWNO 15 0278595 | 0,056137 0,242443 0,055956 0,194273 0,064157 0,162677 0,020965 -0,158205 -0,142865 -0,071256 | 0,076993 0,010

DAWNO 15 0279575 | 0,056133 | 0,242257  -0,056670 -0,195007 0,062944 0177933 -0,019024 -0,158581 -0,144575 | -0,089796 | 0,075725 0,0089
cozss CAUCASICA 77,91 DAWNO 15 0278412 0,054397 -0,242790 -0,056371 -0,192175 0,064525 -0,183965 -0,021797 -0,157826 -0,145440 -0,072950 0,074882 0,0113
co284 CAUCASICA 9449 DAWNO 15 0278122 0,056186 0,243061 0,057252 0,199292 0,063998 0185657 0,023446 0,154138 0145167 -0,069153 0,076070 00152
0286 CAUCASICA 7390 DAWNG 15 0278781 _0,053675 0,241053 _0,055226 0,191205 0,062590 0,182501 0,021244 _0,160886 -0,143818 -0,074290 0,075408 00112
K7257 CAUCASICA 8912 DAWNOD 15 0278442 0056755 0240765 -0,055795 -0,192530 0,065503 -0,150404 -0,018439 -0,157092 -0,145542 -0,072450 0075093 0,008¢
K7298 CAUCASICA 9274 DAWNO 15 0281116 0,057718 -0,243495 _0,056500 -0,186918 0,065472 0,177344 _0,018431 -0,157615 -0,143052 -0,072105 0,075178 0,0088
K7289 CAUCASICA 9673 DAWNO 15 0282563 0,056790 0,243673 0,057327 0,198204 0,066253 0182796 0,020827 0,157336 0144419 0083789 0,076403 00134
K7300 CAUCASICA 99,74 DAWND 14 0276574 0054573 0,239993 -0,055972 0201182 0,063580 0176305 -0,017963 -0,156560 -0,140172 -0,068037 0075579 0,0080
K7201 CAUCASICA 97,09 DAWNO 15 0280522 0,057491 -0,243973 _0,056123 -0,194998 0,064264 0,161700 -0,018712 -0,158396 -0,14203¢ .0,068159 0,074730 00118
K7302 CAUCASICA 9313 DAWNO 15 0282649 0,056343 0,245170 0,057782 0,191305 0,064294 0,151149 0,018053 0,15923¢ 0,139278 -0,089117 0,074857 0,017
K7303 CAUCASICA 63,04 DAWND 15 0280265 0,055557 0241321 -0,055383 0202110 0,061902 -0,183331 -0,019094 -0,153939 -0,140778 -D,071324 0,074786 00116
K7308 CAUCASICA 6294 DAWNO 15 0281445 0,057594 0,244049 _0,056967 -0,139616 0,065282 0,179864 -0,019530 -0,160173 -0,143760 -0,065132 0,075286 0,010
k7308 CAUCASICA 93,68 DAWNO 15 0279400 0,056454 0,242250 0,05100 0,188927 0,065243 0,179783 0,019050 0,156136 -0,143629 -0,065383 0,07681 0,0072
K7306 CAUCASICA 5120 DAWNG 15 0279092 0,056437 0,240935 _0,056575 -0,193383 0,083271 0174725 0,015682 -0,168532 -0,142206 -0,070703 0,074326 0,010%
K7207 CAUCASICA 39,00 DAWNOD 15 0279692 -0,056522 -0,244607 -0,056338 -0,193030 0,064512 -0,184277 0020109 -0158889 -0140808 -0,066720 0,076266 0,010%_
4 »

PucyHok 30 — OkHO 6a3u gaHHbIX (pegakpupoBaHue)

AHanorMyHo Ha naHenu 3aronoBka OkHa 6asbl JaHHbIX BbI3blBAETCSH KOHTEKCTHOE MEHK0 C
HabopoMm KomaHAa Ans MaHunynaumm camon 6as3on OaHHbIX (COo3A4aTb HOBYH, OTKPbITb APYrYHo,
COXpaHUTb nog ApYrMM MMEHEM, 3KCMopTUpoBaTh). Takke cnegyet OTMeTUTb, 4YTO €ecnu
npegoctaBuTb anny «Samples.csvy» gpyroe Ha3BaHue, To B npouecce paboTtel MorphoXL cosgact
HOBYIO, NYCTYyl0 6a3y AaHHbIX C NpeabiaywmMm Ha3BaHmem «Samples.csvy. Mpn Heob6xoanmMocTh 3To
nossonsiet bonee yaobHO HakannuBaTb U cUCTEMaTU3NPOBaTb MH(OPMaUMO B COOTBETCTBUUN C
TemaTuKamMun uccnegoBaHun.

| 1] Baza gannsix pesyneTaToE reomeTphueckoil MopdomeTpin - [Samples.csv] - m] X
B Cozgare Gasy AaHHbLX

SAMPLE RACE PURITY_R POPUL WINGS X1 Y1 Orkpoith Basy AaHHb X4 Y4 X5 Y5 X6 Y& X7
conto CAUCASICA 53,54 DAWND 12 0,281554 _0,057055 Coxpamus 4 0178567 -0,020108 -0 0145718 -0,064382 0,077421 00140~
coont CAUCASICA 94,07 pAawND 12 0274799 -0,054103 o pann S rar 5 -0,180375 -0,021102 0,142536 -0,069266 0,076740 0,016
co105 CAUCASICA 9835 DAWINO 12 -0,276041 -0 054529 2 -0,176882 -0,019886 -0,161287 -0,144193 -0,069142 0076918 00157
cot0g CAUCASICA 9519 DAWND 10 o272 oosecpe ' eenopre Ece 9 0178561 0018824 0161961 0142113 0,067790 0076863 0,0123
co110 CAUCASICA 88,02 DAWINO 10 -0,276497 -0,053571 3akperme Basy AaHHBL 1 -0,178904 -0,019543 -0,161429 -0,141127 -0,069433 0,074389 0,0100
co11 CAUCASICA 9396 DAWINO 9 -0,279759 -0 055896 D gakpblThE(E 1 -0,178611 -0,019897 -0,164183 -0,143105 -0,070242 0076193 00156
cot4 CAUCASICA 95,20 DAWND 11 0279756 0055105 U STZET U IS IOz UUEATES 0, 176560 0015080 0,1B0177 0,141541 0,088871 0,075884 00128

3 mumsm 97,20 DAWND |12 0278916 | -0,054182 | -0,240700 | -0,056735  -0,191004 | 0,065287 | -0,179189 -0,019512 -0,159474 -0,141373 | -0,066260 | 0,076854  0,0088
1276 CAUCASICA | 8275 DAWNO 15 0278379 | 0,054162 | -0,243788 | 0055537 0197585 0,084065 | 0,179594 0,020121 157903 0144611  0,0B9871 | 0,076285 0,014
coz77 CAUCASICA | 87,72 DAWNO | 15 _0,280660 | -0,056143 | -0,244867 | -0,057410 -0,192269 0,066363 | -0,183595 -0,022574 -0,154963 -0,146581 | -0,072299 | 0,076827 0,0162
coz78 CAUCASICA | 97,89 DAWNO 15 0279265 | -0,056794 | -0,244352 | -0,056753 -0,136574 0,065871 |-0,134738 -0,022654 -0,160966 -0,143843 -0,063477 | 0,077526 0,0143
co280 CAUCASICA | 87,78 DAWNO 15 0280476 | 0,055832 | 0243248 | 0056737 0195436 0,061820 | -0,178638 0,019628 0161474 0144717 0,084530  0,077068 00125
cozs1 CAUCASICA | 85,85 DAWNO | 15 _0,276425 | -0,053458 | -0,245299 | -0,056049 -0,193230 0,063917 |-0,184058 -0,022554 0,161906 -0,142826 | -0,070174 | 0,076179 0,0104
co2g2 CAUCASICA | 97,69 DAWNO 15 0278585 | 0,056137 | 0242443 | 0055956 0194273 0,084157 | -0,182877 0,020965 0158205 0142865 0,071258  0,076993 0,0108
coz83 CAUCASICA | 92,85 DAWNO | 15 _0,279576 | -0,056183 | -0,242267 | -0,056670 -0,195007 0,062944 | -0,177938 -0,019024 0156581 -0,144975 | -0,069796 | 0,075725 0,0098
Co28s CAaUCASICA 7791 DAWINO 15 -0,278412 -0,054397 -0242799 -0056371 -0,192175 0064525 -0183966 -0,021797 -0,157886 -0,145440 -0,072969 0,074382 0013
cozsd CAUCASICA 94,49 DAWND 15 0278122 0056186 0243661 0057292 0199252 0,083998 0185857 0,023445 0154138 0145167 0,088153 0,078070 0,0152
Coz286 CAUCASICA 73,50 DAWINO 15 -0,278761 -0,053675 -0,241058 -0,055226 -0,191206 0,0625%0 -0,182501 -0,021244 -0,160886 -0,143818 -0,0742%0 0,075406 0.0M2
K7297 CAUCASICA 89,12 DAWINO 15 -0,278442 -0 056766 -0240766 -0056796 -0,192530 0065508 -0180404 -0,018489 -0,157092 -0,145542 -0,072450 0,075093 00084
K7288 CAUCASICA 92,74 DAWINO 15 -0,281116 -0,057718 -0,243496 -0,058500 -0,186918 0,065472 -0,177344 -0,018431 -0,157615 -0,143052 -0,072105 0,075178 0,0088
K7239 CAUCASICA 9673 DAWINO 5 -0,282563 -0,056790 -0243678 -0057327 -0,198204 0066258 -0182796 -0,020627 -0,157336 -0,144419% -0,063729 0,076403 00134
K7300 CAUCASICA 99,74 DAWND 14 0276874 0054873 0239993 0055572 0201182 0,083680 -0,178305 0,017968 0156560 0140172 0,088037 0,075579 0,0080
K73m CAUCASICA 57,09 DAWINO 15 -0,280622 -0,057491 -0,243973 -0,058123 -0,194998 0064254 -0,181700 -0,018712 -0,158396 -0,142034 -0,068159 0,074790 0.0M8
K7302 CAUCASICA 9313 DAWINO 15 -0,282649 -0 056343 -0245170 -0057782 -0,191805 0064234 -0181143 -0,018053 -0,159234 -0139278 -0,069117 0,074657 0017
K7303 CAUCASICA 63,04 DAWND 15 0280266 0055567 0241321 0055386 0202110 0081902 -0,183331 -0,019094 0153939 0140776 0071324 0,074786 00116
K7304 CAUCASICA 6294 DAWINO 15 -0,281445 -0057594 -0 244849 -0058967 -0,189616 0065282 -0179864 -0,019530 -0,160173 -0,143760 -0,065182 0,075286 00106
K7305 CAUCASICA 93,88 DAWND 15 0279400 0056454 0242250 0058100 0188527 0,085243 0179788 0,019050 0158136 0143629 0,085363 0,078B11 0,007
K7306 CAUCASICA 81,20 DAWINO 15 -0,279092 -0,056487 -0,240935 -0,056575 -0,193368 0063271 -0,174725 -0,015682 -0,166532 -0,142206 -0,070703 0,074326 00105
K7307 CAUCASICA 89,00 DAWINO 15 -0,279692 -0,056622 -0244607 -0,056338 -0,193030 0064812 -0,184277 -0,020109 -0,158883 -0,140908 -0,068790 0,076266 0,0101 -
4 »

PucyHok 31 —OkHO 6a3u AaHHbIX (OTKpPbITUE, COXpaHeHue, IKCNopT)

ba3sbl gaHHbIX hopMaTa *.csv SABMSATCA 0ObIMHBIMU TEKCTOBBLIMU hainnaMmm, cogepXalmmm
TabnuyHble gaHHble. Noatomy anga 6onee yaobHon npopaboTkn, Nx Horga LenecoobpasHo
OTKpbIBaTb B nporpamme Microsoft Excel, noHumatowwen gaHHbin oopmat. [1na aToro Heo6xoanmo
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PucyHok 32 — OTkpbiTHe 6a3m gaHHbIX «*.csvy» B nporpamme Excel

8. WccnenoBaHne nonynsuum, onpeaeneHne NopoaHbIX AnanasoHos T

Mo>KeT BO3HUKHYTb CUTyauusi, Koraa ons oaHON U3 Nopoa HeoGXoANMO YTOUYHUTb,

onpeaenuTb rpaH1Lbl MOPOAHOrO AnanasoHa ans onpeaeneHHoro MopgoMeTpUYecKoro MHAeKca.
lna 3TOro Heo6XxoaNMO BbIMONMHUTE MOPGOMETPUYECKME UCCeqoBaHMs NYen AaHHOro noasuaa B

npegenax ux NPUPOLHOro apeana n NOCTPOUTb BapuaLuMOHHYIO KpuBYo Mo Tpebyemomy
MopdomeTpuryeckomy npusHaky. Metoamka onpegeneHns nopogHoOro AnanasoHa no
BapunaLMOHHOWN KpMBOKM nonynsaumnm onncaHa B Tpyae @. PyTHepa "TexHuka pasBefeHus u

CEeneKUNOHHbIN OT60p nyen". Huke npeacrtaBneH npuMep onpeneneHnd rpadnl, nopoaHoro
Anana3oHa Ky6VITaJ'IbHOFO MHOEeKCa B npeaenax €CTEeCTBEHHOMN nonynaunm KaBKa3CKMUX n4yers.



BaxTtaHr Kaxnuawesunw, Wrope JoeryHeik, 18.10.2022 p.

O6o6uwatrolme BapMaUuMoHHbIe KpUBLIE NO pe3ynbTaTaM MOopOMeTPUYECKUX
uccnep,oaaum'l KUNKOBAHUA KPbINbeB B KONMOHMUAX KABKAa3CKUX N4Yen Ha TeppuTopuu
Ipy3um, no coctosiHuio Ha 2022 roa. Becero uccneposano 3489 nuen B 103 KONOHUAX.

YacrtoTa pacnpocTpaHeHunA KyﬁuTaanoro HMHOeKca
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Knacc ky6uTansHOro nHaekca

v Min Max CKO cv [oeepuTt. uxtepsan (95%)
Min Max
2,114 1,174 3,617 0,315 14,9% 1,497 2,731

MonHeln AnanasoH 3HaveHnii — knaccel 11...21, oxeaTteiBaeT 99,48% nuen
MopoaHbIi AuanasoH (6 KNaccos nNo meToauke PyTHepa) — knaccwl 13...19, oxeaTeiBaeT 93,24% nuyen
[nanasoH TUMYHBLIX 3HAYEeHWIA (Npefen = 66% nyen) - Knaccel 14...18, oxeaTbiBaeT 80,48% nuen

a/b

PucyHok 33 — NMpumep nocTpoeHuss BapMaumMoOHHOMN KPUBOM KybuTanbHOro uHaeKkca npu
nccnefoBaHUM NONYNALMNA N4yen

Mo nopobHoM MeToaMKe onpenensuTca Kakme-nmbo apyrue Heobxoanmble
MopchomMeTprYeCKne NPU3HaKn NonNynsauMi N4en B npeaenax nx ecTeCTBEHHOro apeana.

9. JlvueH3un *

Mporpamma MorphoXL siBnsieTca ycnosHo 6ecnnatHbiM NPOrpaMmHbIM obecnevyeHmnem.
HesapernctpupoBaHHasi Bepcusi He HaknaablBaeT Ha NoNb3oBaTenst Kaknx-imbo BpeMeHHbIX
OrpaHNYeHnin B MCNOSNb30BaHUW, OAHAKO (PYHKLMNOHANbHOCTb Nporpammbl 6yaeT orpaHmyeHa
TONbKO A0 onpeaeneHnsa cenekuMoHHOMW NPUrogqHOCTM Mo AaHHbIM 8-TOYeYHbIX nccnegoBaHUn
pabouunx nyen. B Hayane ncnonb3oBaHUsA NOMb3oBaTENIO NPEeAOCTaBNAeTCAa 03HaKOMUTENbHbIN
nepvog ¢ NOfHOM (OYHKLUMOHANbHOCTLIO, MOCNE Yero nporpamMmma aBToMmaTudeckun byaet
nepeBefieHa B peXunm orpaHn4eHHon OYHKLUMOHaNbHOCTN.

NHdopmaLmio 0 COCTOSIHUM perncTpaumm nporpamMmmMbl MOXHO NOMYYUTh B AMANIOrOBOM
OKHe, 1cnonb3ys KoMaHay MeHto «O nporpaMmme».
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E-mail: dovgunykigor @gmail. com

After the trial period (one day) ends, the application will be

The program is desianed for morphometric research of honey bees,
combining methods of classical and geometric morphometry.
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PucyHok 34 — [lnanoroBoe okHO «O nporpamme»

Ons perncrtpaumn NpUnoXeHWs MCNoNb3yeTCs PerMcTpauMoHHbIA koY, [ns kaxaoro KomnbioTepa
CYLLIECTBYET CBOM YHUMKanbHbIA naeHTudmkatop «Computer ID». Ona nonyyYeHus permcTpaLnoHHOro Knro4a
HeobXxoaMMO OTNPaBUTb MAEHTUMUKATOP KOMMbIOTEPA NOMb3oBaTeNs Ha 3MEKTPOHHBIN agpec, Yka3aHHbIN B
ANanoroBom okHe. Ecnv BbIMONHUTL OBOMHOW KWK Ha 3TOM 3fIEKTPOHHOM agpece U Mnpu yCnoBuW, YTO Ha
KOMMblOTEPE OTKOH(UrypupoBaHa noyToBas nporpamma (Hanpumep, Microsoft Outlook), To nporpamma
3anyCTUTCS C yXXe BCTPOEHHbIM LWAabnoHOM 3MIEKTPOHHOIO CoobLLeHNa BMeCTe ¢ naeHTugukatopomM. Takke
MOXHO cKayaTb ugeHtudgumkatop B 6ydep obmeHa, Haxas kHonky «Copy Computer ID» B AnanoroBom OKHe.
B Bawem nucbme gomkHa 6biTb ykazaHa criegyrowas nHdopmaums , HabpaHHas naTuHCkummn Gyksamu:

Computer ID: ...
Your name:

Your email:

Mocne nony4YyeHns perMcTpaumoHHOrO Krtoya ero Heo6xoaMMo 3arpy3uTb B nporpammy MorphoXL.
[ns 3Toro B ykazaHHOM [ManoroBoM OKHe HYXHO HaxaTb KHorky «Apply Registration Key», roe B
cnegyoLiemM AMarnoroBOM OKHe yKkasaTb NofnyyeHHbIn chann perncrpaumnoHHoro knda «MorphoXLKey.daty.
Mocne ycnewHowm perncTpaummn 1 nepesarpy3ku nporpaMmma nepengeT B NONHOMYHKLUMOHAMNbHBINA PEXUM.

dovqgunykigor@gmail.com

Uropb JoBryHbik, JlbBOB, 2017-2026

O6beanHeHne MaTkoBOoAOB YKpauHbI
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