
BI,l],rYK 

o~>iLdihwro ono1-1 euTa .uoI,Topa r coJ1ofllHIHX Jlic1101-o reoprin ,l],MHTpOBHlrn ua 

n11 cepTa 1dih 1y po6oTy C eMe11ono'i IOJ1 i'i BoJ1on11M 11pin1111 «<I>b11l.f11i napaMeTpH 

IrnJ111 na11b rpy 11Tin B Ja)].alrnx ceii cMilrnoro paiio 11yna111rn» no1•a1-1y 11a 311.06yTTH 

11ayIrnnoro cTynemI 11.0I,Topa <l>i3Hirn-MaTeMaTHl.fHHX uayI, 3a cneuiaJ1 b11icT10 

04.00.22 - reocl>h111rn (103 - I-rnyI,H npo 3eMJ1 10). 

A 1,TyaJ1 bHiCTb TCM H po60TH Ta 3B 1H30 1C 3 11 ayicoBHMH npor paMaMH, 

llJl3H3MH, TCM3M H. 

B n11cepTaui11r-ritt po6oTi CeMeHono·i IOni'i BoJTo)l11M11piBHI1 B11p1wyE:TbC51 

ar<Tyam>I-Ja 1-rnyrrnsa npo6neMa np11Knaw-101 reocl)i311K11 - po3B11T0K MeT0).~I1K11 

ceHCM i4HOro pat-i:oHyBaJ-II-151 y q)i3WIJ-ll1X napaMeTpax KOJ1 11B3Hb rpyHTY Tepwropii1 3 

J-le)l0CT3THIM 3a6e3neYeHI-I51M )laI-Il1Ml1 iHCTpyMeI-1TaJ1bHI1X CTT0CTepe)KeHb. MeTO)ll1Ka 

BHpiwyE: rrpo6JTeMy Bi)liHTH Bill BI1I<0p11CT3HH51 ceHCMiq1-10'i iHTeHCHBHOCTi 3eMJ1eTpyciB 

B 6aJTax i KaTeropi'i rpyHTY 33 cei1cM i4I-Il1Ml1 BJ1 3CTI1B0CT51Ml1 npH po3paxy1-1Kax 

6yn11HKiB Ta cnopyll Ha ceHCMOCTiHKiCTb Ta )l03B0Jl51€ 3a)laBaTl1 napaMeTpH ceHCMiqHoi' 

1-1e6e1nerrn y cpi3H4I-IHX napaMeTpax nporHo3osa,-rnx Ko1111sa1-1b rpy1-ny . 

Ha Cb0f0)lHI )lJl51 0L(IHKl1 cei1cMi4I-ll1X BTIJ1 l1BIB y 6iJT bWOCTi Kpa!H 

Bl1KOpl1CTOBYIOTbC51 1<apn1 cei1cMi 4HOro pai10I-1yBaJ-1J-15I 13 TepMiHax aMnJTiTy )lHHX 

napaMeTpiB K0JT I1B3Hb rpy1-ny 3aM iCTb TP31l11Ui l1Hl1X 6aniB ceHCM iqJ-1o'i iwreHCHBHOCTi . 

Hai1T04H i1Lil1H cnoci6 no6yLlOBl-1 T3Kl1X Karn 6a3y t:TbC51 Ha 3aCTocysam-,i naHl1X 

iHCTpyMeHTaJ1bI-mX CITOCT epe)KeJ-lb . Ll,11 51 Tep1-1Topi'i YKpa'i I-111 3aCTOCyBaHH5I TaKoro 

. . . 
MeTOllY e I-IeMO)KJTI1Bl1M qepe3 He)lOCTaTmO KIJ1bK ICTb IHCTpyMeHTaJTbI-mx )laHHX . 

OT)Ke, ar<TyaJTbHICTb )l0CJTl)l)KeHb n11cepTauii1Ho'i po60TI1 o6yMOBJTeHa 

I--Ieo6xi)lHiCTIO p03l311TKY i 13)l0CK0HaJieJ-IH5I icI-1y1oq11x eMnipwu-mx i TeopeTl14I-ll1X 0CI-108 

MeT0JlHKl-1 cei1cMiq1-IOro patfoHynaHmI Tep11Top i i1 Kpyrn-rnx arJToMepaui tt Ta 

npOMl1CJT OBl1X 06 ' e1<TiB Ha Tep 1nopi'i YKpa'iI-11-1 y cpi3114Hl1X napaMeTpax rrpOrI--103013aHl-1X 

KOJ1 1-1BaHb rpyHTY )lJT51 ecpeKTHBHOro B11KOp11CTaHH51 MeTO)lIB po3paxyrlKY 

cei1cMocTi i1KocTi 6ynm-1Kis, cnopyll Ta 
. . 

OKpeMl1X Bl)l TTOBJ)laJTbl-lHX KOHCTPYKUi H. 
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Ll11cepTauiihrn po6oTa 

lHCTHTYTY reocl)i3mrn. 

' . ,UOCJ1I,U)KeJ-IH5I ar3Topa ll0B 5I3aHI 3 ,[leC5ITKOM HayIWBHX TeM 

O6rpyH"ronauicTb Ta )"(OCT0BlpHICTh uaytrnBHX 00JlO,l(CHh, BHCII0BltlB 

pc1rnMe111JauiH, cclwpMyJ11>0Ba1111x y AHcepTaui'i. 

IlpH no6y .ucrni MaTeMaT11Y1-111x ceticMoreonori YHHX Mo.uesreK wapyBaToro rpyr-ITy 

Ta Yl1CeJ1bHOMY MO,UemoBaHHi Moro ceticMiYHO"i peaKLli"i 3 ypaxyBaHH5IM HeJ1i1-1iti1-1oro 

.uecpopMyBaHH5I BHI<OpHCTaHi 3araJibHOBi,UOMi ll0JI())KeHH5I Teopi"i B'5I3KOnpy)KHOCTi Ta 

TeOpll nournpe1-1mI cei-IcMiLJHHX XBl1Jlb y wapyBaTOMY cepe,UOBHLUI, pIweHH5I 

XBl1JlbOBOro piBH51HH51 pyxy B YaCTOTHiH o6nacTi, np51Me I 3B0pOTHe nepeTBOpe1-1mI 

<Dyp'e, e1rniBaner-rnw-niHittr-1a MO,UeJth spaxysar-IH51 eMnipwn-rnx 1-reni1-1ittH11x Mo.uymI 

3CYBY i KoecpiuiE:HTa nornHHaHH5I B rpyHTOBHX wapax, 3aJie)KHl1X Bl,U 3CYBH0°i 

aecpopMaui"i. ,I],ocTOBipHiCTh o6rpyHTOBaHicn~ pe3yJ1LTaTIB BHCHOBKIB 

3a6e3rJeLJYE:ThC51 LJJTKOl-0 cpi311YHOID Ta MaTeMaTl1YI-IOIO llOCTaHOBKOIO 33,U3'1 I, 

KOMITJ1eKCHJ1M TeopeTI1'1Hl1M Ta npaKTW1Hl1M 06rpy1-ITyBaHH51M WJ151XiB p03B '513KY 

Bl13HaYeHOI npo6neMannrn, ,UOTp11M3HI-15IM 110'13TKOBHX YMOB Ta o6Me)KeHL 

MaTeMan-rrrnoro MO,UeJIIDBaHH51 peaKUll wapysaToro rpyHTY, 

33CTOCYBclI-II-151M CTpor11x MaTeMaTl1YHl1X po3paxyHKIB i Bl1K0pl1CT3HI-I5IM B ITOBHiH Mlpl 

eMlllp11YHl1X )],3Hl1X. 

Hay1t0Ba H0BH3Ha 0TpHMaHHX pe3yJlbTaTIB Bi.uo6pmKeHa y I-13CTYI1Hl1X n'5ITH 

nyHKTax. 

1. Brrepwe po3po6neHo anrop11TM aI-IaniT11Y1-10-eMnip11Y1-1o"i· MeTO)],HKH rrepexoay 

Bl )], Bl1KOpHCT3HH51 cei1:cMi'1H0°i iHTeHCHBHOCTi B 6anax KaTeropll rpy1-1Ty 3a 

ceKcMi'1HHMH BJiaCTHBOCT5IMl1 LlO cpi3l1YI-Il1X napaMeTpiB KOJ1HBaI-Ib rpyI-ITY B 3a,UaYax 

ceticMiYHoro pai1:oHyBaHH51 nm1 Tep11Topii1 3i cna6Kmo Ta noMipI-Imo ceticMiYr-ricno 3 

1-Ie)],OCTaTI-IiM 3a6e3ne'1eHirnM ,UaI-IHMH iI-IcTpyMeI-1TaJ1LHl1X CllOCTepe)KeHL. Po3po6J1eHHH 

anropHTM pean i3oBaHO Ha npl1KJ13Lli TepHTopi "i KHE:Ba. 

2. Bnepwe po3po6ne1-10 1-10By op11ri1-1aJibHY MeTO)],HKY po3paxy1-1Ky nonpaB0'1HHX 

rpy1-1T0B1-1x 1rne¢iuier-rTiB, m<i spaxosyroTh 1-1enir-1iti1-1e ae¢opMysaHH51 rpyI-ITy i 3MiHy 

cettcMiYHl1X )I(OpCTKOCTeH B wapysaTOMY rpy1ni )],Jl5I B)],OCKOHaJ1eHH51 cneKTpaJihHOro 

MeTony po3paxyHKY 6ya isenL Ta cnopy)], Ha cettCMOCTiHKiCTL; 
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3. BnepLIJe s11nu1eHO TaKCOHOMeTpWH-11 )J IJ151HKl1 B Me)Kax K11esa, nm1 5IKl1X 

no6ynosaHo MaTeMaTl14HI ceikMorec)JJoriYHi Monem rpyHTosoro po3pny 3 

1-1eni1-1iHH11M11 xaparnep1-1cT11KaM11 (1<p11s1-1M11 3MeHweHH5I Monyn51 3cysy Ta 36inbLIJe1-rn51 

KOecpiuiE:HTa norJT11HaHH5I 8l13Ha4eHO 43CTOTHI 

xapaI<Tepl1CTl1Kl1 MoneJTeH TaKCOHOMeTpW-1Hl1X ninm-IOK i po3paxoBaHO ycepenHeHy 

YaCTOTHY xapa1<Tep11cn1Ky nm, rpywros11x yMoB Tep11Topi"i K11E:Ba. Po3pax0Ba1-10 
. . . . .. 
IHTerpanbHI cner<TpaJTbHI rnnc11J1eHH5I nn51 ycepenHeHOI YaCTOTHOI xapar<Tep11CTl1Kl1 Ta 

l(O)KHOI TaKCOHOMe1-pwn-101 n1m11-11<11. 

4. Bnepwe s11niJTeHO ceHCMi4HO CJTa61<i wap11 B rpyHTOBl1X po3p13ax Tep11Top 11 

K11E:Ba cpparMeHTY K11"in M-36-XIII reonoriq1-rn·i KapT11 )],HBTT 'Teoi1-rcpopM YKpa"iH11 11
• 

)],o TaKl1X rpy1-ITiB si ,1.u-rece1-10 MOpe1-11-1i Bl)JKJian.11 3 BKmOYeJ-IH5IMl1 cyrncKIB y 

np11nosepxHeB0My 3am1ra1-1H1 
. . 

noTy)KHICHO s1n 1 0 M Ta npowap1rn, c,rnanem 

am-osiaJ1bHl1M rricKOM, llOTY)KI--JiCTlO sin 30 M. TTp.11 MeHWiH ITOTY)I(I--JOCTi l~i rpyHTl1 

MO)l(Ha BBa)K3Tl1 noTeHUiHHO ceHCMiYHO CJTa61mM11 np11 npon-I030B3Hl1X ceHCMiYHJilX 

BrIJ111B3X, 6inbWl1X Hi)K 0,06g, OCKiJ1bKl1 np11 301-Inysai-rni ceHCMiLJH11Ml1 BllJ111B3Ml1 3 

M3KCl1M3J1bI--IOIO aMTTJT1Tyno1-o no 0,06g CllOCTep1raJTl1Cb BJilCOKI 3H3LJeHH 5I 

M3KCl1M3JlbHOro Koecj_JiUiE:HTa norJ1l1HaHI-15I, npoTe 6e3 B11COKl1X 3HaLJeHb necpopMaui"i 

3cysy . 

5. Bnepwe no6ynosaHo nn5I Tepwrop i"i K11E:Ba 1<apTy po311on1JTy KoecpiuiE:HTa 

IHTerpanbHOro rnnc11neHH51 cei1cMiLJHl1X KOJ111B3Hh rpyHTaM.11. Koecp i ui E:HTl1 
. . 

IHTerpanbHOro rnnc11J1eHH51 3anponOHOB3HO B11KOp11CTOBYBaT.11 B 5IKOCTI nonpaB04Hl1X 

rpyHTOBl1X rrnecpiuiE:HTiB nmr Tep11Topi"i Kl1€Ba B MeTonax po3paxyHKY 6ynisenb i 

cnopy,1.1 Ha aBapi111-1i cei1cMi4Hi HaBaHT3)KeHJ--15I. B11KOp11CT3HJ--151 norrpaBOLJJ--111X 

rpy1-1Ton11x Koecj_)iuie1-ITiB, 3aM icn, Tpan11ui111-w·i 1rnpT11 CMP, no6yn0Ba1-1o·i 3a MeTo,UoM 

i1-DKe1-1epHo-cei1cMonoriLJH11x a1-iaJ10ri11, Bl1KJTIOLiae 1-1eo6xim-ricn, 1-ianani po6wrn WTYLJHi 

nepeXO,UJ.1 si,n KaTeropi"i rpy,ny 33 ceHCMi4Hl1Ml1 BJT3CTl1BOCT5IMl1 Ta TI03aCl1CTeMI-I0°i 

ceiicMiYHOi" iHTeHCl1BHOCTi ,UO cpi3l14Hl1X rrnpaMeTpiB rrporH030B3Hl1X KOJTl1B3Hb rpyHTY 

13 MeTO,Uax pc)3paxyI-IKY KOHCTpyKUiH Ha ceHCMOCTiHKiCTb. 
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6. Brrepwe Ha OCHOBi po3po6J1em-rx anrop11TMiB i MeT0)ll1K 0Tp11MaI-I0 p03B'513Kl1 

3a)laYi ce11cMiYHoro pa1101-ryBaHm1 Tep11Topi"i KHcBa y cpi3HY1-rnx napaMeTpax K0JTMBaHb 

rpyHTy. 

7. Bnepwe rro6y)loBaHo KapTy cei1cMiYHoro 30HyBaHm1 K11cBa B mKoB11x 

np11cKopeHH5IX rpyHTY PGA )lJI5I B11na,l1,KY cei1cMiYH11x snnvrniB 3 MaKCHMaJlbHmo 

aMnJiiTy)lOJ-0 ,[1,0 0,06g. BH3HaYeHO cne1<TpaJ1hHi xapar<Tepv!CTY!KH ceHCMiYHl1X 

K0J1HBaHh TaKC0H0MeTpHYHHX )liJ15IHOK Kv1cBa. KapTy po3no)liny PGA peI<oMeH.U0BaHo 
. . 

BHK0pHCT0ByBaTH B IH)Ke1-1ep1-rnx LUJ15I X ,[1,0)laTK0B0 3 po3paxoBaHHMH cne1<TpaJ1bHY!MH 

xapa1<Tepv1CTHKaMH l(O)I<H0°i TaKCOHOMeTpl1YH0°i )liJ15IHirn. )],m1 LI,b0ro po3paxoBaH0 

aMnJTiTy.ur-ri crre1<Tp11 <Pyp'c, crre1<Tp11 peaKui"i 3 5% 3racaHH5IM Ha 26 ce11cMi1:1H11x pyxiB, 

3a,[I,aI-rnx aKceneporpaMaMl-1, rrpOI-IOpM0BaHHMH no aMilJTiTy.ui ,[1,0 0,06g. Bv1)liJTe1-10 

TaKC0H0MeTpHYl-11 ,[l,IJ15IJ-JJ(vf, LUO xapa1<Tepv13y10TbC51 1-1a116iJibLUY!MH 3HaYeHJ-15IMH 

cneKTpaJ1bH0ro rrpv!CK0peHI-151. 

8. Bnepwe BrrpoBa)l)KeHo rrp11 ournu1 ceilcMi1:1Ho·i He6e3ne1rn p51.UY 

Bi)lTTOBi)laJTbHl1X o6' cr<TiB MeT0)ll1KY no6y.uosv1 MaTeMaTl1YHl1X MO,UeJleH rnapysaT0°i 

rpyI-ITOBO"i T0BLL!l , 511(3 Bi)l TTOBi)laf Bl1M0raM MAr A TE spaxoByc HeniHiHHe 

.uecpopMysaHH51 rpyHTy. U.e TaKi o6'€KTH, 5IJC TaLUJlHUbKa ri.upoaKyMym-moya CTaHUi51, 

KaHiBcbr<a rEC, 3arropi36Ka AEC, lO)KI-IO-Yr<pa·iHcbr<a AEC, Cepe,l1,HbO)lHirrposcbr<a 

fEC Ta K0MnpecopHa cTaHUi51 «5IroTHH». )],nJ nepepaxosaH11x 06' c1<Tis BH3HaYeHo 

nporH030BaHi (oYiI<yBaHi) KiJlhKicHi napaMeTpH ce11cMiYH0°i He6e3ne1rn: aMnniTy)lHl1H 

Ta cne1<TpaJ1bHY!H CKJla)l ceHCMi4Hl1X K0JlHBaHb rpywriB B OCHOBi Bi)lTTOBi)laJlbHY!X 

cnopy)l. 

Hay1rnne i npa"TI-P-rne 311 aL1e111rn ffrpHMa HHX pe3yJ1 1>TaTiB. 

EcpeKTY!BI-Ie BHpiweI-II-151 rrpo6JTeMl1 3aXl1CTY si.u He6e3nel.JI-Il1X cei1cMi4Hl1X 

BTTJ1Y!BiB € MO)KJll1BY!M JrnLUe Ha OCHOBi Ha)l iMHOro BCTaH0BJleHI-151 3aKOHOMipl-IOCTeH "ix 

npo5IBY 1-13 K0HKpenrnx M3H)l3HYHKax. 3anponoHOBaHa y )l0CK0I-13JTe1-1a MeT0)lHKa 

ceHCMiYHOrO pai1oHyBamrn TepHTopitt Kpymrnx anIOMepaui 11 Ta np0Ml1CJT0BHX 06'c1<TiB 

Ha Tep11Topi"i YKpa"im-r y cpi311YI-IHX napaMeTpax npon-I030BaHHX K0JIHBaHb rpyHTY 

3HaYH0 fil,[I,Bl1LL!l1Tb ecpeKTJ1BHiCTb Ta 06rpy1-1TOBaHiCTb Bl1K0pHCTaHH51 MeT0,[1,18 
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po3paxyHKY ceHCMiLIHJ1X 1-IaBaHTa)KeI-Ib Ha 6y,D,11HKl1, crropyn11 Ta OKpeMi Bi,D,ITOBi,D,aJlbHi 

K0HCTPYKUII. 

Po3po6neHy MeT0,D,HKY no6yn0B11 MaTeMaTWIHHx Monenei1 w apyBaToro rpyHTY 3 

1-1e11i1-rii1r111M11, 3aJ1e)KHHMH B1,D, p1BH51 nect>opMaui'i napaMeTpaMH Ta anropHTM 

p<npaxyHKY r1eniHii11-ro·i cei1cMiLJr1o·i pear<ui'i wapyBaToro rpyI-ny Bnposa,D,)KeHo s 

ninpo3.IliJiax ITpAT «YKprinpoeHepro», HAEK «3HeproaTOM», LJ:TT «HayKoBo­

nocn i,D,HHH rncT11TyT 6ynisenb1-1oro Bttpo6HHUTBa», LI:IT «Cei1cMo6yn» np11 

reocp i311LJHOMY 3a6e3neLieHHi cei1cMocTii1KocTi TarnnHUhKo·i r AEC, KpeMeHLIYUbKo·i 

rEC, Ka1-1i BCbK0°i r AEC, Cepe,IlHbO,D,H inposcbK0°i r AEC, l-O)KHO-YKpa'iHC6K0°i AEC, 

3anopi36Ko·i AEC, KOMnpecop1-m·i cTaHui'i «.5Iron,rn» Ta iHw11x BinnosinanbH11x 

o6 'eKTiB. 

Ooimrn 3MicTy, CTHJH0 Ta M0BH po60TH, "ii 3anepmeHOCTi Ta oct>opMJleHH51. 

y BCTyni o6rpyHTOBYE:TbC5I a1<Tyam,HiCT6 po60Tl1, cpopMymoE:TbC51 MeTa Ta 

0CH0BHI 3as,D,aHH 51 ,[l,0CJll,[l,)KeHI-rn, BKa3y€T6C51 HayIrnsa H0Bl13Ha 0TpHMaHl1X 

pe3yJibTaTiB, i'x npaKTHLIHe 3aCT0CyBaHH51 Ta oco611CTl1H BHeC0K 3,D,o6yBaLia. flo,D,aHO 

3araJ1hHY cTpy1<Typy nttcepTau11 , 3B'5I30K 3 HayK0BttM11 TeMaMH. HaseneHo naHi npo 

anpo6au i10 pe3y11r-,TaTiB. 

Y p03LliJli J aHaJli3Y€TbC5I p03811T0K ,D,0CJll,[l,)KeHb BITJ111BY MICUeBl1X rpyHTiB Ha 

cei1cMiYHl1l1 ecpel<T Ta cpopMyBaHH5I cyYaCHHX npHHU11ITiB ouiHKl1 napaMeTpis K0J111BaHb 

rpyHTOBo'i 0CH0BH. Po3rJUI,IlaE:TbC5I cpopMyBaHI-rn cyLiaCHl1X npHHU11ITiB ceHCMiLIHOro 

3aXHCTY Ta aHaJ1 I3YE:TbC5I cyyacHa KOHuenui5I ceHCM iYHOro 3ax11cTy HaceneHH5I Ta 

83)1(Jll1B11X o6'ewriB Tepwropi'i YKpa'iHl1. AHani3y10T6C51 Ta nop!BHI-OI-OT6C5I MeT0,Ill1 

po3paxyHKY cpi 3H4HHX napaMeTpin K0JIHBaHb rpyI--1Ty B npaKTHUi ceikMiLIHOfO 

MiKpopa1101-1yBaHH5I YKpa·iHH Ta iI--Iw11x Kpa'i1-1 (CWA, Kv1Ta11, Km-iana, Kpa'i1-rn €Bpon11 i 

iH.). 3rin1-10 3 )],EH B.1.1-12 :2014 (EyniBHHUTB0, .. . 2014), po3paxymrn cnopyn Ha 

asapit:11-1e cnonyLieH I-UI HaBaHTa)KeHb 3 ypaxysaHH5IM ceHCMiYHOfO B11Jll1BY CJll.Il 

Bl1K0HYB3TH 13 BI1K0pHCTaHH5IM cneI<Tpam,1-1oro, np5IM0ro .Il l1HaMILfH0ro a6o 

1-1eniH iJ':11--IOro CTaTHLJH0r0 MeTo,D,y . O6rpyI-ITOBYE:TbC51 1-1e1rnpeKnriCT6 cyLiaCHoro rrinxony 

LU0,[1,0 ceHCMiLIHOfO pai1oHyBaHH5I TepHTopii' YKpa'iI--IH B 6anax MaKpoceHCMiYI-I0°i Il1KaJll1 

cetlcMiYHo·i i1-1Te1-rc11B1-1ocTi, n 5IKOcTi BI1xIn1-10 I iml1opMaui'i ,D,JI 5I MeTo,D,iB po3paxym<y 
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6yJUIIIKil3 i cnopy.i:l Ha ceHCMilIHi BllJIHBH. ripHI30.[IHTbC5l o6rpywryBaHI-I51 1-1eo6xi,i:u-1ocTi 

:rn,[laI-II-151 ceHCMiLfI-IO°i
0 

I-Ie6~3ne1rn 13 TepMiI-Iax cpi3HLfI-mX napaMeTpiB KOJ1HBaH6 rpyI-ITiB , 

ocKJJlhKH caMe 1x noTpe6yIOT6 cyYacm MeTO.[lH po3paxy1-1Ky cnopy.i:l Ha 

ce11cMocTi11KicTh. 3anponoI-IoBaHo BHKOpHCTaHI-151 nonpa130LfHHX rpyHTOBHX 

KOecpiuicHTiB, OTpHMaI-iHX 3 BHKOpHCT3HH5IM LfHCem,I-Ioro MO.[lemoBaI-IH51 ce11cMiLfI--I0°l 

peaKui"i, 51Ki Bpaxosy1-0Tb iI-IcpopMauiI-O npo ceHCMiLfI-Ii )KOpCTKOCTi wapysaTo"i rpyHTOBo'i 

TOBWi, KOI-ITpaCTHiCTb )KOpCTKOCTeH Ha rpaI-IHU5IX Mi)K wapaMH Ta TTOT)1)KHiCTb 

oca,[IOBHX Bi.[IKJia.[liB . TTepesara LlHX rpyI-ITOBHX 1rneq)iuicHTiB nom,rac B TOMY, IUO "ix 

BHKOpHCTaI-II-151 nae 3Mory nepeHTH .[10 o6rpyI-ITOBaI-Ioro npHI-IUHTTOBO HOBOro on11cy 

l33aCM 0313'5I3KY BJiaCTHl30CTeH rpy1-ITy j cpi 3H9HHX napaMeTpiB ceHCMi llH0°i He6e3ne1rn 13 

MeTon ax po3paxym<y cnopy.[l Ha ceHCMOCTiHKiCTb 3 BHKOpHCT3I-IH5IM 6e3nepep13I-IHX (He 

.[IHCKpeTI-IHX)13eJ1HLfHH. 

y p03)].iJli 2 p03f'J15IHYTO WI1po1rn11 cneI<Tp cpi3H9HHX napaMeTp!B ceHCMiLfHHX 

KOJI HBaHb rpy1ny IX BJ.1KOpHCT3HH51 B 3a.[la9aX ceHCMiLfHOro pa110HyBaHH51. 

AI-IaJii3yI-OT6C51 1-1a116iJ1 bW 133)I(JIHl31 rrapaMeTpH ceHCMi9I-IHX KOJI Hl33Hb rpyI-ITY .[IJl 51 

11-DKeHepHHX po3paxyHKIB ceHCMOCTiMKOro rrpOCKTyBaHI-151 Ta 6yniBHHUTBa. 

Po3rJI51.[la€TbC51 ine51 BJ.1KOpHCTaHH51 cne1npiB MaKCHMaJibHHX peaKui11 .[IJl 51 ouimrn 

cef1cMiLfHHX 13llJ1HBiB. ffpHBO.[lf1TbC5I 9HCeJI6I-IHl1 p03B 15l 30K 33.[13'9i po3paxy1-1Ky cneI<Tpa 

p eaKui"i O)JHHWIHHX OCLJJ1JI5ITOpi 13. AH an i3yET6C51 MeTO.[l BH3Ha9eHH51 KOecpiuicHTiB 

nt.[ICHJleHH51 Ta 1rnecpiuic1-1Til3 
. . 

.[IHHaMI9HOCTI 3 KOHLleITUII cneI<TplB 

MaKCHMaJlbHHX peaKuif1 Ha ceHCMiLfHi HaBaHTmKeHI-151. TTpHBO.[IHTbC5I o6rpywrysaHH5I 

Heo6xi.[IHOCTi OTTHCY 133)KJIHBHX xapaI<TepHCTHK KOHKpeTI-IOro cef1cMi9HOro KOJI HBaHI-151 

rpy1-1Ty i Bf13Hal.feHH51 Moro TTOTeHuiany ce11cMiLfH0°i He6e3ITeKH .[1Jl51 KOHKpenw·1 

cnopyn .v1 KiJibKOMa napaMeTpaMH , 5IKi 6 on11cyBaJ1 r1 5IK aMnJ1iTyn.v1 TaK i cne1<Tpanb1-1v111 

CKJl3.[I KOJlf1BaHH51. 

Teopen1Y1-1i OCHOBYI MCTO.[lil3 a1-1ani3y ce11cMiYI-I0°i peaKui"i wapyBaToro rpyHTY B 

33.[laLfax iH)KeHep1-I0°i ceMCMOJIOri"i po3rJI5IH)1TO y TpeThOMY po3)].iJli. Po3rJI 51 .[laIOThC51 

MO.[leJll noBe.[IJHl(H rpy1ny npH cef1cMi9I-IOMY I-Ial3aHT3)KeHHI 13 KOMn ' 10TepHHX 

nporpaMax 1-1eni1-1ii1r-10ro airnsri3y ce11cMi91-IO·i peaKui"I TaKmK npH130.[151TbC51 po3B'513KH 

3anaYi nporHo3ysaHH51 ce11cMi91-I0·1 peaKui"i wapysaT0·1 rpyHTOB0·1 Tosw:i B qacosi11 Ta 



LJaCTOTHiM o6Jiacnrx. Ar-raJii3yIOThC5I OCHOl3Hl napaMeTpM rpyHTY, 5IKI 13113HaLJarOTh 

q)OpMy ricTepe311cr-r11x 3aJie)Kr-rocrei1 Hanpy)KeHH51-Jlect>opMau,i51. Pc)3po6JieHo MeTOJll1KY 

JlJl51 no6yJlOl3l1 MaTeMaTWII-I11X MO,lJ,eJieH KOJl l113aHb wapyBaToro rpy1ny, lll,O 

Olll1CYIOThC51 napaMeTpaMl1, 3aJie)KHl1Ml1 Bin pi13I-I51 necpopMaui"i, m<i BpaxoByI-OTb 

rrpHHI-I5ITY THITOBY Knacmpirrnuiro, y3ro,lJ,)Ker-ry 3 peKoMeH,lJ,aUi5IMH MAf A TE JlJl5I 

peaJiicn1LJHoro ar-raJii3y cei1cMi YHo·i peaKui·i rpyHTOB11x KOMnJieKcis, xapai<TepH11x 

MaM;::(aHLJHKaM npOMMCJlOBl1X 06 1€I<TiB Ha Tep11Topi"i YKpa"iHl1. B11niJieHO l10I<a3Hl1Kl1 

xapar<TepHcT11K11 rpyHTY JlII51 BCTaHosner-rm1 si,lJ,noBiJlHOCTi np1111H5IT11x MAf A TE 

KJiac11cpiKaLli5IM rpyHTiB. )lo OCHOBHHX !10I<a3Hl1KiB np11 B113HaLJeHHi 3MiHl1 HeJiiHiMHl1X 

napaMeTprn rpyr-rTy 31 36im,wem-rnM 1-1:ecpopMaLli.i KmKHoro rpyr-rToBoro wapy 

;J11cepTaHTOM BI!-1:HeceHo: reoJiori 1II-11111 BiK, n1116111-rn 3aJI5If'aHH5I 1 rm16m-ia 3aJ151raHm1 

BiJlJ-JOCHO ninMiTKl1 piBH5I rpyI-ITOBl1X BOJl TOLLI,O. 

Y p03)liJli 4 p03rJI5IHYTO Mexm-Ii3Ml1 TpaHccpopMaui"i ceMCMiYJ-Il1X XBI1Jlb np11 

nournper-IHI y wapysaTiH rpyHTOBiH TOBLLI,i. rio51CHIOIOTbC51 ecpeKTI1 ninc11JieHH51 Ta 

l10CJi a6JieHH51 ceHCMi LJHI1X KOJll1B31-Ib np1,rnoBepx11eBI1Ml1 rpyr-IT3Ml1. llo5ICHIO€TbC51 

I311Jl11B TOHKHX waprn Ha Tpai-1cq>opMaui10 cei1cMiYI-Il1X KOJll1BaHb. B p031ll JII 

npeJlCTaBJier--ro pe3yJibT3Tl1 JlOCJiiJl)KeHI-rn B11Jll1BY 3MiHH BOJIOrOCTi MO;::(eJieM peaJibHl1X 

rpyHTOB11X TOBlil r--ra cei1cMiYI--Il1M eq)eKT. J.(ocJiif-l:)KeI-IH51 npoBe1-1:eHO 3 B11KOp11CT3HH51M 

LJHCeJibHorn Mo1-1:emona1--1H51 noBeJl iHirn rpyH"ry s yMosax ce11cMiLJ1--1oro HaBaHTa)KeI--IH5J. 

BH51BJi eHO, 11-lO 36iJibWeHH51 BOJIOrOCT J 511( rJIHHHCH1X, TaK i niu-1,a1-111x rpy,niB 

np113BOJl l1Tb JlO po3w11peHH5I cnewrpaIIhI--IO"i o6JiacTi Ta nepeToKy er--repri"i B 6iJibW 

Hl13hKOLJaCTOTHY o6JiaCTb. Po3w11peHH51 cne1<TpaJibHOI o6Jiacri 3j 36iJI6WeHH5IM 

BOJIOf'OCTi E: 6iJiblli YYTJI11I311M .D,JI51 nicr<iB rrop!BH51HO 3 rJil1H11CT11M11 rpyHTaMH . 

f1peJlCT313JleHO pe3yJibT3T11 JlOCJIIJl)KeHH5I BllJI11BY YlillJlbHeHI-151 (KOHCOJiin aLli°i) 

HaMHBJ--IOro Ta r-rac1111Horo mcKy 1--1a cei1cMiYHY peaKu11-0 np11 J.l11I--IaMtLJHOMY 

1-1aBaI--ITa>Kem-ri . BmmJieHo, mo ymiJi bHemur nicKy rrpH3BOJll1Tb JlO 3Me1--1weHm1 urnpm-111 

YaCTOTHOro .D,iarr;l3oHy ni1-1:c11JieHH51 ceHCMiYH11X KOJil1BaI-Ib Ta nepeTC)Ky e1-repri"i B 6im,w 

B11COKOLJaCTOTHY o6JiaCTb, mo I3Kcl3Y€ Ha l10Kpamem-rn 1-recyqo"i 3.D,aTHOCTi I--IaCHilHOro 

nicKy 511( rpy1-ITOB0°l OCHOBl1. TaK())K 13 pe3y Ji bT3T l LJl1CeJibI--IOf'O MO.D,eJIIOBaHH51 

ce11cMiY1-rn·1 peaKLUJ MOJleJ1e11 rpyHTono·1 Tonm1 TarnJI I1UhK0·1 r AEC Ta 
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eKcnep11MeHTaJih1-IO.i MO,[{eJii 3 YMOl31-Ilt1M 31-15ITT5IM oca,llOl3HX nopii.i ,llOBe,lleI-10, IJ.(0 3H5ITT51 

oca,ll0130f0 wapy He 3313)1<,llH npH3Be;:i:e ,llO 3MeHWeHH5I np051BiB ceiicM iq1-mx Bf!JTHBiB Ha 

;:i:ocnimKyBaHoMy rvrai1.,D,m-11-rn1<y. PeK0Me1-1;:i:0BaHo B KmKHOMY KOH1<pen-10My s11na;:i:Ky 

Bpaxosy BaTH 51K iH(popMaLdro npo 0Yi1<ymrni B ,uocn i,D,)1<yBa1-10My pai:101-1i 3eMneTpyc11 ('ix 

MaICCHMaJi bHY i1-1TeI-ICI1BHiCTb, cneI<Tpam,I-IHH CKJla,ll Ta TpHBaJiiCTb) TaK i )laHi npo 

6y ,D, i seITbH i xapa1<Tep11cTv1 KH npoeKTOBaHoro 06' cI<Ty. Lle ,ll03BOJI HTb scTaHOBHTH 

,llOUiJibHiCTb (a6o Ti Bi,llCYTHiCTb) 3H51TT51 oca,uoBoro wapy ,llJ1 51 fIOKpawaHH5I ceHCMi4HHX 

y MoB Mai-1 ,D,aH4HKa. 

y p03}l iJl i 5 npe,llCTaBJieHO BHKOpHCTaHJ-151 po3p06JieHo'i ,llHCepTaHTOM MeTO,U HKH 

ceHCMiLJHOfO paHoHyBaHI-151 TepHTOpiH y tj)i3HLJHHX napaMeTpax nponI030BaHHX 

KOJIHBaI-lb rpyr-rriB ,llJ15f TepvrTop i'i Km:Ba. B Me)Kax Miera ,llHCepTaHTOM BH)l!Jl e!-10 

MeTO,llOM cei:1:cMoreOJIOri4HI1X aHaJior iH TaKCOHOMeTpHLIHi ,n iJI5IHKI1 . TT06y,uosa1-10 

M aTeMaT H4Hi ceHCMoreoJiori4Hi MO):(eJi i BH,ll iJi eHH X TaKCOI-IOMeTpH4HHX ,n iJI51HOK Ta 

BI13 HaLJeI-IO 'ix 4 a CTOnri xapm<TepHCTHKH. 1/ p03,ll iJii po3paxoBaJ-IO ycepe,nHeHy 4aCTOTHY 

xapar<TepHCTHKY rpyHTOBHX YMOB Tep11Topi'i KHCBa 3 BpaxyBaHH5IM HeJiiHiHHOro 

,uecpoprvryBaHH51 rpyHTiB npH cei:1:cMilH-JJ1X HaBaHTmKeHirnX. B pe3yJibTaTI 4HCeJibHOfO 

,n111-1aMiY1-1oro aHaJi i3y norn11pe1-11-151 ceikMicrn11x KOJI HBaHb s cei:1:cMoreonori41-111 x 

MO,lleJI 51 X BH,ll iJieHO ceHCMi4HO CJia6Ki w ap11 13 rpy I-ITOBv!X po3pi3aX Tep11Topi 'i K11 cBa. 

TT06y,nosa1-10 KapTy p03rIO,lli ITy KoecpiuicHTa iHTerpaITbHOfO ni,ncHJieHH51 ceHCMiLJHHX 

KOJIHBaHb rpyHTaMH ,llJJ5[ TepHTop i'i Kv1c Ba. Koecpiu icHTH cne1<TpaJibHOrO n i,nCHJieHH51 

3anponOHOBaHO Bv!KOpHCTOByBaT H B 5IKOCT I nonpaB04HH X rpyHTOBHX KOecpiui cHTiB 13 

MeTo,uax po3paxyHKY 6y,D, iBeJlb i cnopy,u Ha cei-1cM i4Hi BTTJIHBH . 3anponOHOBaHi 

Koe cpiu ie HTH BpaxoBy toTb KOf-ITpaCTHiCTb 3MiI-IH ceHcMi4HO'i )KOpCTKOCTi Ha rpaHHU51 X 

Mi)K mapaMH rpyHTOBo'i' TOBWi Ta oco6JIHBOCTi HeJiiHiHHOfO ,llecpopMyBaHH51 f(())l(I-IOfO 

r pyI-ITOBOf O w apy MO,lleITi. BmrnpHCTaHH51 ,llJ151 u inet1 ceHCMiLJHOfO 3aXHCTY KapTH 

po3IlO,ll iJiy no TepHTopi'i ,llOCJi i,ll)KyBaHoro 6y,D, iBeJi bHOfO MaH,llaHLJHKa nonpaBOLJHHX 

rpy1-1ToB11x xoecpiui cHTiB 3aMicn, Tpa,n11ui11Ho·i IrnpT11 CMP, no6y,uosa1-1o·i 3a MeTO,llOM 

imKe1-1ep1-10-cei:1:crvronoriL£HHX aI-ianori/:1 , BHKmoLJac Heo6xi,D,Hicn, y no,naJiblllOMY po611T11 

lllTY4Hi nepeXO,llH ni,n TI03aCHCTeMHO'i cei1.crvriqHo'i i1-ITeHCHBHOCTi ,llO cp i311qJ-IJ,1X 

xapar<TepHCTHK nporH030BaHHX KOJIHBaHb rpy1-n i s. Po3paxoBaHO nporH03Hl 
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cneKTpa~bHI napaMeTp11 cei1cM iYHl1X K0J111B8Hb noeepXHI 

T8KCOI-I0MeTpW1Hl1X ,nimIHOK K11cea. 3 1311K0p11CTaHH5IM po3po6JTeHoi" ,n11cepTaHT0M 

MeT0,UHKH no6y,ncrnaHO KapTy ceHCMitrnoro pattoHyBaHI-151 K11cea B nIK0Bl1X 

np11cKopeHH5IX rpyHTY ,nn51 e11na,nKy nporHo30BaH11x cei1cMi4HHX Bnn11eIe 3 

MaKCl1MaJTbH0I0 aMnJ1iTy,no1-o ,no 0,06g. 

y p03D,iJ1i 6 np11ee,neH0 13l1K0p11CTaHH51 po3po6nef-IOro ,n11cepTaHT0M MeT0,Ul1Kl1 

no6y,nOBl1 MaTeMaTl1YHl1X MO,nenei1 wapyeaToro rpyHTY 3 J-IeJTiHiHHHMH napaMeTpaMl1, 

3a11e)KHHM11 ei,n piBH51 ,neqJopMaui·i, Ta anropHTMY po3paxy1--1Ky HeniHi i11-rn·i cei1cMi4Ho·i 

peaKui·i wapyeaToro rpyf-ITY 11p11 ouiHui cei1cMi4Ho·i He6e3neK11 TaKHX si,nnosi,na116H11x 

cnopy,n YKpa"iHH, 5IIC TauIJIHUbKa rAEC, Cepe,UHbO,UHinpOBCbKa rEC, lO)KHO­

YKpa"iHCbKa AEC, 3anopi3bKa AEC, Ka1-1inchKa fEC Ta K0MnpecopHa cTa1-1uI5I 

«5JrOTl1H». 

OcHOBHi TT0JIO)KeHl-151 Ta pe3yJ1hTaTl1 ,n11cepTaui"i ony6JiiKOBaHO y ,UB0X po3,ninax 

MOHOrpacpi"i BH,UaBHHUTBa "Springer" Ta ,UBa,UU51Tl1 BOCbMH CTaTT5IX y cpaxoe11x 

s11,na1-11-rnx. MaTepian1-1 ,nHcepTaui·i ,non0Bi,na111-1cb Ha 6aran,ox Mi)KHapo,n1-rnx HayK0BHX 

1rn1-1cpepe1-1ui5Ix. 3,no6yeaq Mac w1cTHa,UU51Tb Te3 ,nonoei,nei1 1-1a MDKI-rnpomrnx 

KOI-I(pepeHUi5IX. 

3ayBa'.tKCHI-IS1 [1,0 D,HCCpTaL(iHHo"i po60TH: 

1. B po6oTi qacT0 3ycTpi4aCTbC51 TepMIH «rpywr». BapTO 6yno 6 ,naTH 

ll05ICHeHH51, 5IKe caMe Bl13HaYeHH51 U60ro TepMiHy npHHMaCTbC51 B ,Ul1CepTauii1HiH 

po6oTi. 

2. ABTOP He ll05ICHf0€ 3 5IKl1X MlpKysaHh B po6oTi po3paxoeyeaJ1l1Cb cne1<Tpl1 

peaKui"i 0,Ul1Hl1YHl1X OCUl1Jl5ITOpiB j3 3aracaI-IH5IM 5%, a He I 0% trn 15%, 1-1anpl1KJ1a}J,. 

3. Y po3,nini 6 npe.r(cTaene1--1i e1131-raYeHi c~i311YI-Ii napaMeTp11 cei1:cMiY1-111x 

K0J111BaHh rpyHTY B OCHOBi Bi,nnosi,naJTbHHX o6'cKTiB 3 B11I(()p11CTaHH5IM MeT0,Ul1K, 

po3po611e1-111x ,n11cepTaHT0M. Oc1<iJ1hKH no6y,noBaHi MaTeMaT11qHi Mo,neni wapyeaToro 

rpy1-1Ty 3 Heni1-1ii1:H11M1-1 rrnpaMeTpaMH 3aJTe)KI--Il1MH Bi,n pimrn ,neq)OpMaui·i c BaroM11M 

pe3yJ1bTaT0M, noriYJ-IHM 6yno 6 13l1I-IeCTl1 B Ta6J1l1YI--IiH cpopMi y ,no,naT0K ui napaMeTp11 
.. . 

nowap0B0 ,UJ151 ](O)l(J-I0I M0,nem. 

4. y po3,nini 2 p11c .2.4 He MiCTl1T6 ni,nn11cie ,no Cl1MBOJ1iB. 
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5. B po6oTi 3ycTpItrn10ThC5I p11cyHKH 3 oKpeMHMI1 1-1a3naM11 

aHrniticbKiti Mosi. 

TepMll-IaMH Ha 

Pa30M 3 THM, 1-iaseneHi 3aysa)KeHI-151 c1<opiwe I-I0C51Tb xapai<Tep 1-iay1<0so·i m1cKyci'i 

i cyTTeBo He nnmrnamTb 1-1a 3aranr,1-1y s11co1<y oui1-1Ky ni,1cepTauiti1-1o·i po6oTH. 

AsTopecj)epaT nosHicno sino6pa)J<ae 3MicT n1-1cepTaui'i. 

Ha OCHOBi nposeneHoro aI-IaJli3y BB3)Kal0, Ul0 ,UHCepTauitiHa po6oTa CeMeHOBo'i 

}OJ1i'i BonO,Ul1MHpiBHl1 «cJ)i3vl4Hi napaMeTpv! K0Jlv!BaHb rpyHTiB B 3a,nayax ceticMiYHOro 

paHOHYBaJ-[J-151», no,naH0I Ha 3)J:06)f'IT51 Hay1<0Boro CTynem1 ,U0KT0pa cpi3vlKO­

MaTeMaTv!YHHX HayK, 3a o6c5IrOM rrpose,neHHX HayK0BYIX ,nocni,n)J{eHh, 'ix a1<TyanbHOCTi , 

Hos1131-1mo Ta 1-ray1<0mrM pim-reM ninrroni,nae BKMoraM nn. 9, 10, 12 , 13 «TTop5IJJKY 

np11cymKeHI-rn HayI<0rrnx» (TTocTaHona Ka6iHeTy MiHicTpiB YKpa·i,-rn nin 24.07 .2013 p. 

N2 567), BvlM0raM 1-1aKa3y N2 40 Bi;l 12.01.2017 p. «ripo 3aTBepm1<eHm1 s11Mor no 

o¢opMneHH51 ,n11cepTauiti» Ta IHlllHM HOpMaT!1BI-Il1M aKT3M Mi1-1icTepCTBa ocsiTl1 i 

1-1ay1rn 11.1,0,no LI:0KT0pCbKv!X ,nHcepTauiti, a '(j 3BT0p CeMel-JOBa 1OJii51 BoJIO,lJ.HMHpisHa 

3acnyrosye Ha rrpv1cy )J)KeI-II-151 1-1ayKosoro cTyrre1-151 no1<Topa cpi3HKO-MaTeMaTl1YHl1X HayK 

:rn cneuianr,Hicno 04.00.22 - reoci1i3v11<a. 

OcpiLliti1-1HH ono1-1e1-1T 

,lJ.0KT0p re0Jl0fllfHHX 1-1ayK, noue,-rr, 

pan1-1 v1K re1-1epaJibHoro 

,n11pe1<Topa TOB «rEOfOI-IIT» 

ni,nrrHC r.,U.J1ic1-1oro ninTBepJJ)KYIO. 

Hal-IaJibI-rnK si,n,niny 1<a,npin 

TOB «rEOIOHIT» A.A.TTpo1<0nem<0 
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