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Brenenune. M3yuenne nporecca TpaHchopManuu CBOWCTB OCYIIEHHOW TOPQSIHON 3aJieu HUMeeT
MHOTOJIETHIOI UcTOpHIO [1-6 1 np.]. OnHaKo 10 HACTOAIIET0 BPEMEHH HE MPEJI0KEHO 3aBUCUMOCTH,
00001IaroNIel pe3yJIbTaThl HAOIIOIEHUH 32 0CAIKON TOP(SIHOTO CJIOs; BCE pa3pabOTaHHbBIC PACUCTHHIC
(bopMyITBI HOCAT CYry0O0 JIOKQJIBHBIN, SMIUPUYCCKUI XapaKTep, He MO3BOJISIIOIIUN UCIONB30BaTh MX
B Pa3HBIX YCJIOBHUSX C HKCTPANOJISALUEH Ha AOCTATOYHO MPOAOJIKHUTENbHBIN nepuon. OCHOBHOHN mpu-
YUHOH TOMY SIBJISIETCSI, IIPEKE BCEIO, OTHOCUTEIbHASI HEPOLOJKUTEIbHOCTh IEPHOI0B HAOIIOICHUH
3a MPOLECCOM M3MEHEHMsI (PU3MYEeCKUX CBOWCTB OCYIIEHHON TOp(sSHON 3ajexu. M3BecTHO, UTO 3TOT
MPOLIECC MOXKET JJIUTHCS JECATKU M COTHU JIET C pa3HOM MHTEHCHBHOCTBIO, 3aBUCSIIENH OT HCXOHOM
MOIIHOCTH U CBOWCTB TOpda (10 OCYIIeHHUsT), OT CTEIEHU (HOPMBbI) OCYIICHUS U OT UHTEHCUBHOCTH aH-
TPOTIOT€HHOTO BO3JIEHCTBUS Ha TOP( MMOCIIe OCYIIEHHU .

[loHumas orpaHUYEHHOCTh CPOKA HAOIIONEHUH, aBTOPHI UCCIEAOBAHUM ITPH 0000IIEHNH Oy YeH-
HOTO MaTepuajia OrpaHMYMBAJIUCh B OCHOBHOM OPHEHTHUPOBOYHBIM IIPOTHO30M CPOKa CTaOMIM3aLUH
mpouecca OCaJkH, AaBas PEeKOMEHJALNU MO €€ YUeTy MPU CTPOUTENIBCTBE U PEKOHCTPYKILUN OCYIIH-
TEJIBHOW CeTH. YKa3blBas Ha IMOCTOSHHO MPOTEKAIONIN Mpolecc TpaHChOopMaIlUui OPraHu4YeCcKOro Be-
niecTBa Topda B cJoe a’paliu, UCCIENOBATEIH TAKKE OLECHUBAJIN MPOAOIKUTEILHOCTh TIOJHOM «cpa-
00TKM» TOPGSHOTO CII0S, B KOHIIE KOTOPOH OH MMPEKpaIaeT CyIeCTBOBAHNE KaK Pa3HOBHIHOCTH ITOYBEI.
OCHOBHBIMH I10Ka3aTeNSIMH, ONPEACTIAIOIMMHU 3TY MPOJOIKUTEIBHOCTD AJISI CENIbCKOX035HCTBEHHBIX
3eMellb, CUUTAIM HUCXOIHYIO0 MOIIHOCTH TOP(SHOHN 3aJIeKU A0 Havyalla ee OCyLICHUs, ITyOuHy MOHU-
JKCHHS YPOBHSI IPYHTOBBIX BOJ W HAIIPaBJICHUE CEJILCKOXO3SWCTBEHHOTO HCIOJIB30BAHUS TOP(IHOM
nouBsl. Hanpumep, A.U. Mypamko u A.C. byr-I'ycaum orpanuunBanu J0JITOBEYHOCTh OCYIIEHHON
JIBYXMeTpoBo TopdsiHoit 3anexu 200-250 rogamu. B cBoto ouepess, o pacueram C.I. CkopornaHoBa,
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4 h,m JOJITOBCYHOCTb I‘J'IY6OKO3aJ'Ie)KHLIX TOp(l)SIHI/IKOB

H 4 Benapycu npu 1yroBOM HCIIOJIE30BAHUH MOXKET JI0-
5 S (h = -0,1773t + 3,66) crturatb 400—450 net [2, 3].

, R =0,8616 CTOoNb  CYNIECTBEHHBIC DACXOXKICHHS B pe-
¢ Bropas cragus oca}:}KM 3yJbTarax IMIPOTrHO30B MOXKHO OOBSICHUTH pa3s3ian-
2 \%’zoi?;;giﬂ' . yreM (akTopoB, 00yCIaBIUBAIOIINX WHTECHCHB-

15 S HOCTh M TPOJOKUTEILHOCTh TIPOTEKAHUS IPO-
! mecca OCaJKd OCYLIEHHOH TOpQsHOM 3anexu

05 B pa3HBIX YCIIOBUAX. K OCHOBHBIM (pakTOpam, coriac-

> tretl  go B.H. IpaMMaTHHY, KOTOPBIi 0600IIHII pe3yIbTa-
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Puc. 1. Ocaaxa ocymertoii Topdsno-Gonornoii mouser -1 lybaxa, A.Jl. bpynacrosa, X.A. Ilucapbkosa,
®nopuast (CIIA), no nanubiv P. Dnucon [2] (mwrpuxamu AL JI. [Tamagmagu, C. A. CuasikuHa U AP., OTHOCSTCS:
MOKa3aHa IIPOTHO3HAs SKCTPAIOJIALUS JIMHEHHON 3aBUCH- 1) r1yOuHa MOHMKEHUS YPOBHS TPYHTOBBIX BOJI
MOCTH, HpOBCHeHHOﬁ TI0 Y€TBIPEM OIIBITHBIM TO‘IKaM) (qu OHa 6OJ_II)HIC, TeM 3HaYUTeIbHES OcaﬂKa);
2) ucXomHAs MOUTHOCTH TOPQSHOW 3aleku
(GonpIIast MOIIHOCTH JaeT OOJBIIYIO 0CaIKy, HO B IPOIIGHTHOM OTHOIICHUH OHA MOXKET OBITh MECHBIIIE
Ha TI1y00KOM 00JI0Te, T/Ie TIO BOJIOM OCTAaeTCs 3HAUYMTEIbHAS YaCTh 3alIeXkKH);

3) cremnenb pasznokeHus: Topda (d4eM CHIIbHEE pa3jioKeHHe, TeM ILIOTHEE MOKET CIIPECCOBBIBATH-
Cs1 3aJICXKD);

4) akTop BpeMeHH, KOTOPBIHA IPEIIIOKEHO ETUTh Ha JIBE CTaANH: TIepBasi CTaIusl IPOIIecca OCaIKH
CBsi3aHa B OCHOBHOM C JICHCTBHEM CHJI TSDKECTH OCYIIICHHOW 3aJieKH, BOSHUKIIHX TIOCIE cOpoca BOIBL,
B KOTOPO# TOp(h HAXOMUIICS BO B3BEIIEHHOM COCTOSTHHH, @ BTOpast CTa/IsI OTIPENeNsieTcsl ISHCTBHEM CHJI,
MIPOIOIDKAIOIINX JEWCTBOBATH IOCTIE 3aBEPIICHUS TIEPBOM CTaJIMH OCAJIKU W HAIIPABIICHHBIX Ha M3MEHe-
HUe (PU3NIECKUX CBOWCTB M MACChl OPraHUYECKOro BellecTBa Topda B cioe aspanuu (3po3usi, pa3iioxKe-
HUE, YILIOTHEHHE, MUHEPAIIN3allUsl), 1 MOXKET MPOJ0IDKATHCS HEONpeaeIeHHo Aouro [1].

CxeMaTHYHO IPOLECC OCAIKH OCYIEHHOH TOP(SHOH 3aJIeKH OKa3aH Ha puc. |, JaHHbIE AJ KOTO-
poro no3anMcTBoBaHbl HaMu u3 MoHorpaduu C.I. Ckoponanosa [2, c. 165]. PacronoxeHnne OnbITHBIX
TOUYEK Ha puc. | moATBepKIaeT 000CHOBAHHOCTH pa3/eieHus Mmpolecca ocalku Topda Ha JABE CTaIUU:
nepBasi B JaHHOM clly4ae UMEEeT MPOAOIKUTENBHOCTh OKoo 7 seT (3ameTum, uto B.H. I'pammarun
OTpaHUYMBAI €e AeHCcTBUE OaHUM ronoM [l]), BTopast mpomomKaeTcs OT 7 JET U Jajiee, MpudeM, Kak
MOKa3bIBAIOT HccienoBaHusl P. DnnncoH, B KaKJI0W cTaJuM MHTEHCHBHOCTDH OCAJKU NPEACTaBIISIETCS
MPHOJIIM3UTEIHHO OTMHAKOBOM.

DKCTpanoaupys yCTaHOBICHHYIO TpadUecKruM Iy TeM 3aKOHOMEPHOCTH (puc. 1), HaiiieM, 4To 1071-
roeuHocTh TopdsinnkoB Onopusst (CLLA) ¢ rmcxonHol MomHOCTEIO Topda 6osee 3,5 M cocTaBisieT
Bcero okono 83 yet. OqHako He ciieAyeT MPUHUMATh BO BHUMAaHHE JOCTATOYHO BBICOKHE CTATHUCTH-
YeCcKHe MOKa3aTeIu MPSMBIX, alllIPOKCUMUPYIOMIUX Ha PUC. | OMBITHBIE TOYKH, U HE CIEIyeT CUUTATh
TaHHBIA croco0 aHann3a yHUBepcanbHBIM. [log00Has nHTEpHpeTamnus IBisieTcss BechMa Irpy0ooi, Tpe-
Oyromieii Ooee TIIATEIBHON MTPOBEPKH, a TEM 00Jiee HE MOXKET OBITH pacIpocTpaHeHa Ha IPYTHE OCY-
IIIeHHBIE OOJIOTHBIE MacCUBBI. He cirydaiiHO MOJTy4eHHBIN 3/1eCh BBIBOJ KapJUHAJIBHO OTIWYAETCS OT
BbliLIenpuBeAeHHBIX TporHo3oB C.I. CxoponanoBa, A.M. Mypamxko u A.C. bByt-I'ycauma. fcHo, uTo
MIPU aHAJIM3€e Mpolecca ocaaku Topha HEOOXOAMMO HCIIONB30BaTh 0o0Jiee 0OOCHOBAHHBIE MPEATIOCHIII-
KU, PACCMOTPEHHIO KOTOPBIX U MOCBSINEHA TAHHAS CTaThsl.

Martepuaabl U MeToAbl HccjienoBaHusA. Ha menwopupoBanHOM TopdsiHOM MmaccuBe [lonecckoit
OIBITHOM CTaHIUU MEIHOpaTHUBHOTO 3emuienenus u iyroBoactea (IIOCM3ull) JlynuHenkoro paiiona
Bpectckoii oGnacTu asist u3y4yeHus oOLIed 1 OCIONHOM ocaKu Topda B MEPHOA CTPOUTEIILCTBA OCY -
tenbHOH cetH (1960 1)) mo mannmaruse akagemuka C.I. CkopornaHoBa ObUIM 3aJI0’KEHBI CTallMOHAPHBIC
OIBITHI HA OTOPOXKEHHBIX ILIOMIAJIKAX C PA3TMYHON MOITHOCTHIO TopdsiHO# 3anexu (100, 150 u 200 cm).
Hopwma ocyienus 3a 50-neTHuii iepro HaOJIkOIeH Kosiebanachk B cpeaHeM B npenenax 0,8—1,4 m.

[Tnomanku pacnonoxkensl Ha pacctostauu 20, 50, u 100 m ot kanana b-1-4 (muket 10). Ha xax-
JIOW TIOIma Ke ObUIM YCTAHOBJIEHBI OCAJIOYHBIE perepsl (METAJNIMYECKHe TUCKM) Ha pa3HbIX TIyOu-
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Hax. [Ipu momHOCTH TOpa 200 cM ocamouHbIe penephl ycTaHOBIeHBI Ha riryouHax 20 cm, 50, 100, 120
u 150 cm ot nosepxHocTH [4]. [TouBy Ha miomanKax BHYTPU Orpaabl C MOMEHTA 3aKJIAJKHU OIbITa HE
o0OpabarpIBaiy. 3aKiIaJKy OCaJOUHBIX PENEPOB (AMCKOB) HA MJIOMIAIKAX MPOBOIMIN C IIOMOILBIO Pyy-
HOTO JIorTacTHOTO Oypa. JlopaboTKy aHA MpoOypeHHBIX B TOP(MSIHON 3aIeKH CKBAXKUH JI0 HYKHOU TITy-
OMHBI BBIMOJHSAIN C HOMOIIBIO HMJINHAPUYECKOro Oypa ¢ MIOCKUM JHOM. Ha 1HO moaroToBieHHOM
TaKMM 00pa30M CKBa)KHHBI OIyCKaJIM pernep (MeTauIMYeCKUil JUCK) C BMOHTHPOBAHHBIM B HEIrO BEp-
TUKAJIBHO CTEP)KHEM, JaJIe€ CKBa)KMHBI 3aMOJHSIHN (C YIJIOTHEHUEM [0 IIEPBOHAYAIbHOM IIIOTHOCTH)
TOp(OM, U3BJICUCHHBIM C COOTBETCTBYIOIICH MTYOUHBI OYpEHUS.

Ocamounslie pereps! (Aucku), nuameTp 20 cM, H3rOTOBJIICHHBIC U3 JTUCTOBOU CTAJIA TOJIIIUHON 4 MM,
yCTaHABIMBAJIHU HA 33JIAHHOW TITyOWHE TOPU30HTAIBHO C BEPTUKAJIBHO MPUKPETUIEHHBIMHU K UX MTOBEPX-
HOCTH METAJITIMYECKUMU CTEP)KHIAMHU aAuaMeTpoM 10 MM, MOJBEICHHBIMA B MOMEHT 3aKJIaJKH OITbITa
JIO TIOBEPXHOCTH TOYBHI. MI3MeHeHNe MMOI0KEeHUS B BEPTUKAJIBLHON MIOCKOCTH KaXK/I0TO TMCKa Ompe/ie-
JISIIM C YyCTAHOBJIEHHOW MEPUOANYHOCTHIO ITyTEM HUBETUPOBKH BepXa CTEPIKHEH U MOBEPXHOCTH MOYBBI
y HuX. OJJHOBpEMEHHO MPOBOJUIN HUBEIUPOBKY MOBEPXHOCTH MOYBBI, PACIIOIOKEHHOHN 3a TpaHULEH
OTOpPO’KEHHON TUIOMIAJIKM U HaXOJSIIENHCS B CEIbCKOX03I1CTBEHHOM HCIOIb30BaHUU (ITOJIEBOI CEBOO-
6opoT). Habmogenus 3a mporeccom ocagku Top(siHON 3aexu (HUBEIMPOBKY Bepxa CTEp)KHEH U 1o-
BEPXHOCTH MM0YBBI) Benu coTpyauuku [IOCM3uJl moa pykoBOACTBOM M IIPHU HEMOCPEICTBEHHOM yua-
CTUH pyKoBoauTenel oraena menuopanuu ctanuuu (H. B. Kymaup, H. M. ABpamenko).

PesynpraThl HaOMIONEHUI 3a MPOLECCOM IMOCIOHHON OCajKu 2-METPOBOW TOP(SIHON 3ajiexku Ha
[TOCM3uJI npuBeneHs! Ha puc. 2.
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Puc. 2. Pe3ynprarer HabOMrofeHuit 3a mporeccoM ocanku Topdsuoit 3anexu Ha [IOCM3ull: psag 1 —

OTMETKH MOBEPXHOCTH OCYIIEHHOH TOP(SIHOM 3a1IeK1 Ha OTOPO’KEHHOH TUTOMIAIKE; PSI 2 — OTMETKH

MHUHEPaJIEHOTO JHA OCYHIEHHOTO 00JI0Ta; PAIBI 3—7 — OTMETKH OCaJOYHOTO perepa, 3aJI0KEHHOTO
Ha rory6ouHe 20 cM, 50, 100, 120 u 150 cM 0T MOBEpXHOCTH OYBBI COOTBETCTBEHHO

[lepBuuHBIN aHATN3 MOIYYEHHOTO OMBITHOTO MaTeprala, BBIMOJIHEHHBIN Ha PUC. 3, MOATBEPKAAECT
BeIBOABI A. M. Mypamko n A.C. ByTr-I'ycanma, corimacHo KOTOPBIM CPOK «CpabOTKW» JIByXMETPOBOH
topdsiHo# 3anexu [IOCM3uJl opuentupoBouHo pasen 200 ronam. OnHaKo, Kak U MPEKHUE BBIBOADI,
METO/IMKA M PEe3yJIbTaT JAHHOTO aHajIu3a (HampaBJICHHOIO 3/IeCh Ha NMOJTy4YeHue Hanbomee y3Koi obmna-
CTH, B KOTOPOH CXOIATCS BCE MPsSIMbIE, MPOJOJIKAIOIINE ONBITHBIE TOYKH), HE MOTYT IPETEHA0BAaTh Ha
YHUBEPCAIBHOCTb, CIEA0BATEIBHO, TPeOyeTCs pa3padoTaTsh 0ojee 000CHOBAHHYIO METOIMKY aHAIN3a.
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Puc. 3. JluHeiiHas SKCTPAmoJSUsl PE3yJbTaTOB HAONIOACHHUH 3a MPOIECCOM
ocanku TopdsiHoi 3anexu Ha [TOCM3uJl (ycioBHble 0003HAYECHUST COOTBET-
CTBYIOT pHC. 2)

PesyabraTtel U ux odcy:xkaenue. OO00IIECHHE OMBITHBIX MaTEpPHAJIOB MO OCAZKE OCYIIECHHOM
TOpGSHON 3aleXu HauyHeM ¢ OOOCHOBAaHHUS MaTEMaTHYeCKOH MOJENIH paccMaTpHUBaeMOro Ipo-
mecca (A.IL Jluxanesuu). Ilpexkae Bcero, paccMoTpuM (aKTOp BPEMEHH, KOTOPBIM, COTIIACHO
B.H. I'pammaruny [1], B mporiecce ocaaku Topda cocTOUT U3 ABYX cTaauil. [lepBas craams orpaHnyena
B IIPOJIOJKUTEIBHOCTH U CBA3aHa B OCHOBHOM C JIEHCTBHEM CUJI TSIXKECTH, a BTOpas ornpenesseTcs aei-
CTBUEM CHJI, HallpaBJICHHBIX Ha U3MEHEHHE (DPU3NUECKUX CBOHCTB M MacChl OPraHMYECKOTO BEILIECTBA
Top(a B CII0€ adpaIiyl U B HIDKEJISIKAIUX CIO0AX (IPO3Hs, Pa3lIoKeHHE, MIHEepaIn3aIlus, YIIJIIOTHEHHUE).

I'maBapIME  (u3nueckuMu (aKTOpamM¥, BIUSIONIMMH Ha MPOLECC OCAAKHA OCYIIEHHOW TOpds-
HOW 3aJIe)KM B ATHUX JABYX CTaauAX, ABISIOTCA CyMMapHBIE CHIIBI, ONPEAEAIONINe WHTEHCUBHOCTD
0CaJiKH, a Tak)Ke Macca Topda B pacCMaTpUBaEMOM CJIO€, Ha KOTOPYIO BO3IEHCTBYIOT JAaHHBIC CHIIBL.
[IpencraBuM Beck mporecc ocagaku Topda rpaduyueckn cHadala B CUCTEME JBYXMEpPHBIX KOOPJIHMHAT,
TZie TOPU30HTAJIBHASI OCh COOTBETCTBYET (PAaKTOpPY BPEMEHH, a Ha BEPTUKAIBHOMN och (pUKcHpyeTcs u3-
MEHSONIAsCSA BO BPEMEHH MOIIIHOCTH PACCMATPUBAEMOT0 TOP(STHOTO CIIOSL.

Ha rpaduxe (cm. puc. 1) nMeeM JBE CTaMOHAPHBIE TOYKM ¢ KoopauHatamu (1=0, h=H) u (t=t,
h=h_). B COOTBETCTBUM C PHC. 1, BBIJENCHHBIE CTAJMK MPOLECCA OCANKU TOP(a CBA3aHbI MEXKIY CO-
001 OIHOM 00IIEH TOYKOH ¢ KoopauHaTaMu (7, i ). 31eCh ¢, — KOOpAMHATA Ha TOPM30HTAIBHOM OCH (0CH
abcumcce f), COOTBETCTBYIOIIAS TOYKE 3aBEPIICHUS TIEPBOM CTaANH TIpOIecca U SBISIOMAsCS OTHOBpPE-
MEHHO TOYKOW Havasia BTOPOW CTaJUH, TO/bI; /i, — KOOPAMHATA HA BEPTUKAIILHON OCH (OCH OpIMHAT h),
COOTBETCTBYIOLIAs] MOLTHOCTH TOp(a B KOHIE MIEPBOM cTaanK (OHA K€ COOTBETCTBYET MOIIHOCTH B Ha-
Yajie BTOpOil cTaJluu Iporecca), M.

PaccmarpuBast geicTBHE CHII, ONIPEACIISIONINX BECh MPOIIECC OCATKH OCYIIEHHON TOPQSHON 3ae-
KU B KOMILJIEKCE, B IPOCTEHIIIEM CITydae MOXKEM 3alucaTh, COONIoNas pa3MepHOCTH, UYTO IIIaBHbIE (u-
3u4yeckue (PaKTOPBI, YIIPABIISIIOIIME BCEM IIPOLIECCOM, COOTHOCSTCS CIECAYIOLIIUM 00pa3oM:
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F_ah, t bh_h . 1

3nech F — cyMMapHBIe CHITBI, ONPECISIONIIe ocanKy Topda; m — macca Topda B paccCMaTpHBaEMOM
cioe; a — Kod(pUIMEHT, XapaKTepu3YIOIUH WHTEHCUBHOCTb OCAIKU TOA ACHCTBHEM CHII TSIKECTH;
b — k0d(UIMEHT, XapaKTepU3yIOMMH UHTCHCHBHOCTD OCAJKH 0 TMPUYMHE W3MEHEHHS (H3HMUECKUX
CBOHCTB M MacChl OPraHUYECKOro BelecTBa Topa (3po3us, pa3ioKeHne, yIUIOTHEHIE, MHHEPATU3aIH).
OcrasbHble napaMeTpsl GyHKImHN (1) MPOKOMMEHTHPOBAHEI BBIIIE. YKaxeM, 4To Ko3(hPHUIIMEeHTHI a U b Xa-
PaKTEPU3YIOT MECTHBIE YCIIOBUS U yPABHUBAKOT PA3MEPHOCTH TIapaMeTpoB F (K- M/c®) u ¢ (rOj), NPUHSATHIC
B Pa3HBIX CUCTEMaX OTCYETa JUIsl yJI00CTBA MPAKTUIECKOT O IMOJIB30BaHUS MaTeMaTHYeCcKoi MozieTbio (1).

IIpaBast yacTh JTOrHYeCKH 0OO0CHOBAHHOM 3aBHCUMOCTH (1) CyMMapHO MPEACTaBIISIET MPOIIECCHI, ITPO-
XOJISIIIME STUHOBPEMEHHO TP ocajike Topda, — ocaKy 1moj| ISHCTBUEM CHII TSDKECTH U OCAJIKY T10 MPH-
YHHE U3MCHEHUS (U3NYECKUX CBOMCTB M MacChl OpraHnyeckoro Bemiecta Topda. [Ipuuem nepsoe cnara-
€MO€ OTHOCUTCSI TOJIBKO K MEPBOI CTAIMH, T. €. IPUCYTCTBYET B MOZACIH [0 TEX IOp, MOKa ACHCTBUE CUIT
TSDKECTH HE CTaOMIIN3UPYETC, T. €. IPEKPATHTCA. A BTOpOE CllaraeMoe OTHOCHUTCS KaK K TIEPBOM, TaK M KO
BTOPOH CTaIuM, YUUTHIBAs W3MEHEHNE (PU3NYECKUX CBOWCTB M MACChl OPraHMUYECcKOro BemiecTBa Topda
B TCUCHME BCEro Ipolecca TpaHCPOpMaIlMU OCYIICHHOW TOpdsiHO# 3anexu. COOTBETCTBEHHO, OIPaHU-
YEHUSIMH IPEAJIOKEHHOW MOJEIIH SIBJISIOTCS PACCMOTPEHHBIE BBIILEC TPAaHUYHBIC U HAYAJIBHOE YCIOBHSL:

sy = hes
s, =05 @
h,_o=H

(1=0)

(H — ucxomuasi MOIITHOCTh paccMaTpUBAEMOTo cJios Topda nepen ocymenueM (cM. puc. 1)).

W3 Beipaxenus (1) MareMaTHueCKH BBIBOAUTCS (hopMyiia, OMMCHIBAIONIAs MPOLIECC YMEHBILICHUS BO
BPEMEHH MOIHOCTH CJI0S Topq)a 1OCJIE ero ocymeHI/m:

R ah

2[2 b)t 6t3 E ®)
rae V, — HHTEHCUBHOCTD CXKATHUS Topq)slHoro CJI0sI Ha TpaHMIle IEPBOW U BTOPOH cTaauii mporecca, T. €.
B TOYKE C KOOpAMHATAMH (7, /i ) HMEET Pa3MEPHOCTh CKOPOCTH — M/TO/I.

B obmem Buze 3aBucuMocTs (3) mpencTaBisier coboil MoITUHOM TpeThelt crenenn. OnHako corac-
HO MPHHATBHIM OorpaHuueHusM (2), ypaBHenue (3), obobmiaromiee Bech mpolecc ocaaku Topda mocie
€ro OCYIICHHMS, MOYKHO Pa3ACiIUTh Ha ABE (POPMYIIbl, KaXKJaasi U3 KOTOPBIX XapaKTEpU3yeT CBOIO CTa-
nuio mponecca. Ilpu 3ToM yuTem, 4TO MMEET MECTO CBsI3b MCXOAHOM MOILIHOCTH PaccMaTpHBacMOro
ciost Topha, HHTEHCHBHOCTH CXKaTHsI TOP(QSHOTO CJIOS HA TPaHUIIE NIEPBOI U BTOPOH CTaAuii mpoiecca
U KOOPJMHAT TOYKH, Pa3JeIsIFoIiell 3TU CTaJlUU, U BKJIIOYCHHBIX B MOJICIb OCAJKH KOA(PPUIIUSCHTOB
a u b, ypaBHUBAIOLINX Pa3MEPHOCTH MapaMEeTPOB MOJCIN M YUUTHIBAIOIIUX MECTHBIC YCIIOBUS:

hz[hc(1+

H+VCtC=hC(1+%+§). @)

CornacHo BeIpaKeHUIO (4), B TEYEHUE IEPBOM CTAIMU MIPOLIECCA OCAJIKH, T. €. IpU 0SS 17

h(l)

bh a ah,
=H-[—1+—)-V — 5
[t ( 2b) ] 22 Q)

c c

rae h, — MOIIHOCTE CII0st TOp(a, H3MEHSIOMIASACS B TCUCHHE HepBoﬁ CTaJIUU TIPOIlecca OCAIKH.
B Teuenune BTopoi cTauu mpouecca 0caaku Topha, T. €. Ipu £ > £
bh 2
h(z) = (6)
re h, — MOLIHOCTB 1105t TOP(a, M3MCHAIOLIASCS B TCYCHHE BTOPO CTa MK HPOLECCa OCaIKH.
®dopmyny (6) MOKHO IPUBECTH K BUILY
ah, t t
h(2) = +t_[VC tc +bhc(1—;)] (7)

c c
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Takum 00pa3om, B TeYEHHE MIEPBOW CTAJIUH MpoIlecca OCaaKu Topda pacdeTHOE ypaBHEHHE UMEeT
BH/JI TIOJIMHOMA TPEThel creneHu (5), a B TeUeHUE BTOPOHM CTaJMu Mpoiiecca 0cajaku Topda pacueTHOES
ypaBHEHHE TIpEBpaIacTcs B MOJIMHOM BTopoi crerenu (6), (7).

[IpoBepuM noTy4eHHBIE TEOPETHUECKH pACYeTHBIE ()OPMYIIBI C UCIIOJIB30BAHUEM ITPUBEACHHBIX HA
puc. 1 skcepuMeHTaJIbHBIX TOYeK TMoseBoro onbita B mrare @nopuaa (CLIA), ning yero anmpokcuMu-
pPYyeM OTBITHBIE TOYKH B TeUEHHE TIEPBOI CTaAMH MPOIlecca MOJTMHOMOM TPEThEH CTETeHH, a B TeUeHHUE
BTOpOM CTaaus mporecca — MOJMHOMOM BTOPO# creneHu. Kak Buaum, onbITHBIE TaHHBIE P. Dmincon
MOYTH MJICATbHO YKIJIJIBIBAIOTCS B MOJYYCHHYIO TEOPETHUYECKYI0 cxemy (puc. 4). Ko dunuents! ae-
TEPMUHAIINN 3aBUCUMOCTEH, MpeAcTaBiIeHHbIX (hopmymnamu (5) u (6), B IEpBOil U BO BTOPOH CTaInsIX
nporuecca ocaaku TOpQsHON 3alieku OTM3KK K eIUHULE, T. €. MPEeIJI0KEHHAas allllPOKCUMAIIHS OIIbIT-
HBIX JIaHHBIX OJU3Ka K (YHKIIMOHAIBHOW, YTO MOJTBEPKAAET BHICOKOE KAYeCTBO MaTeMaTHUECKON MO-
nenn paccMatpuBaemoro mnporecca (1) ¢ orpannyeHusIMHA (2).

4 h, m & Pan 1
35 lNepBds cTagus npod ecca ocap/ m 31C
(annpokckmauus nonuHpm 3-n ctenexh)
3 . h=-0,000247t° + 0,0137t] - 0,251t + 3,66 A Psg 2
R*=0,973
25 -
2
Bropas|cTagns npouecca ocagkm
15 (kBagpaTUYHas annpakcumaLms)
‘ h h=0,000503t*~ 0,0771t + 3,66
1 -1Bfepas-craanafipoteccaogagkisS<g R’=1.00
(MMHelHast annpokcuMaLys) \" el v
05 hr==0,0435t+3;127 s
Rf=0,997 N t ner
»/ )
0 20 40 60 80 100

Puc. 4. MozenupoBaHue OCaJKu OCYHIEHHOW TOP(SHO-00J0THOW MOYBBI DrIopuasl

(CLHA): psix 1 — mepBast ctaaust ocagku Topdsuoii 3anexu; 3IIC — 3aBepuienue 1-it

CTaJINu MpoIiecca 0caJKu; psii 2 — BTopasi CTaaus; X — 3aBepIleHHe ITpoliecca TPaHC-

(opManyy OpraHOreHHOro CIosl (KBagpaTHYHAs allpOKCHMAIUs — ONTHMHCTHY-

HBII IPOrHO3; IMHEHAs alIPOKCUMALHs — IECCUMHUCTUYHBIN IPOrHO3, CBA3aHHBIN
C TIOJTHBIM HCUE3HOBEHHEM TOP(]a)

[Ipy M3nOXKEHUN pe3yIbTAaTOB OCAJKH TOP(SIHOrO Cosi B TEYEHWE BTOPOW CTaJMU Ipoliecca Hc-
MOJIb3yEeM YACTO MPUMEHSIEMbIN TePMHH «cpaboTka Topday. [1og 3TUM TEPMUHOM MBI TIOHUMAEM HU3Me-
HeHHMe (PU3MUYECKUX CBOMCTB M MAcChl OPraHUYECKOro BelecTBa Topda (3po3uio, paznokeHue, yiaoT-
HEHHe, MUHEPaIIM3alliIo) TIOCJIe 3aBEPIICHHUS TIEPBOU CTaJIUU IpoIiecca.

OOpaTiM BHEMaHKE Ha TO, YTO OIBITHBIE TOYKH BTOPOW CTa/INU MTPOIIECCca Ha PUC. 4 HAMH aIllIPOKCUMHU-
POBaHBI HE TOJIBKO MOJIMHOMOM BTOPOH CTEeNeHH (KBaJpaTuyHas anmpoKCUMAIHs), HO U MPSIMON (JIMHEHHast
anrpokcumMarys). JInHeitHas anmpoKcuMaIiisi BTOPOU CTa iU MPOIiecca 0CaIKN TaKKe SBIISICTCS CIIC/ICTBHU-
em mozend (1), ecru koapurrieHT b B Het MpupaBHATH HYJITH0. HO 3TO BO3MOXHO TOJIEKO B TOM CJTy4ae, €CITH
BO BTOPOH CTaJIMH MpOIecca OCAAKH Ha OCYIICHHYIO0 TOPPSHYIO 3aJIeKb MEPecTaroT IeCTBOBATh KaKHe-
1160 cuitel. Ecin TaHHOE TPE/IosioyKeH e CIpaBeiInBO, MOKHO KOHCTATHPOBATh, YTO IMPH OCYIIICHUH TOP-
(hsTHOIA 3aITeKH JTF000H MOIITHOCTH PaHO WIIH TTO3THO, HO TOP( B 30HE a’paliiy MPEKPaTUT CBOE CYIIECTBOBA-
HUE, T. €. HeN30€XKHa ero moJiHasi cpaboTKa (COrIacHO pHC. 4, STO MPOM30MICT Yepe3 72 roja Mmocie Havasa
OCYIICHHUS, YTO 3HAYUTEIHHO MEHBIIIE IPEIBAPUTEIHLHOTO MPOrHO3a 10 IJAHHBIM pHC. 1, paBHOro 83 romam.).
HazoBem 1o1o0HBI# ClieHapuii 0CaKU OCYIICHHON TOP(SHOM 3a71e 1 IECCHMUCTHYHBIM ITPOTHO30M.

CoO0TBETCTBEHHO, ONITHMUCTUYHBIM ITPOTHO30M OYJIET SIBIISITHCS yTBEPIKJICHUE, YTO U B TCUCHUE BTOPOIt
CTaJIMU TPOIIecca OCAIKH Ha OCYIICHHYIO TOP(SHYIO 3aJeKb MPOIOKAIOT JICHCTBOBATh CHIIbI, BBI3bIBA-
IOIIHE U3MCHEHHE (DU3MYSCKUX CBOMCTB M MAacChl OPraHUYECKOro BemecTBa Topda (3po3uro, pa3iioKeHIE,
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YIUIOTHEHHE, MUHepanu3anuio). [Ipu cnpaBeninBocTy mogoOHOro NpeanonoxkeHus KodguuueHt b B Moze-
nu miporiecca ocaaku (1) Henb3s MpupaBHUBATH K HYITO. B 9TOM cilyuae mMeeT MEeCTO almpOKCHMAIIHSI OTTBIT-
HBIX TOYCK TIOJTMHOMOM BTOPOH CTETICHH (KBaIpaTuaHOH QyHKIHeH). 13 3TOr0 ciemxyeT BEIBOA, UTO CO Bpe-
MEHEM OpPraHMYecKOe BEIIECTBO TOpda KOHCEPBUPYETCS M IMPHOOPETAET CBOWCTBA, MPEISATCTBYIOIINE €ro
TIOJTHOM MUHEpAIH3AIIH (COTIacHO pHC. 4, 5T0 MOXKET MPOU30UTH "epe3 76 JIeT mocye Havdaia OCYIICHNUS).

CripaBeUIMBOCTh ONTHUMUCTUYHOIO IPOTHO3a B 3HAYMTEJIBHOW CTEIEHU IMOATBEPXKAAIOT HCCIIe-
nosanus O.H. HlkytoBa u JI.H. JlyueHok, kOTOpble M3ydalll COCTOSIHME M CBOMCTBA OCYIIEHHBIX
B pasHble rojsl TopdsiHbIX MaccuBoB benopycckoro [onecks. AHanu3upys MONYYSHHBIC PE3ybTaThI,
O.H. llIxyToB u JI. H. JIy4eHOK OTMEYarOT, 9TO IepMaHEHTHAS «JIeTpagaus TOp(MSHBIX MTOYB, IO CYTH,
He SIBJISIETCS MOKa3aTesieM MOYBEHHOro Mpolecca, CBA3aHHOro ¢ TpaHcopManueld caMoro opranuye-
CKOT'O BEIECTBa». ITOT BBIBOJI OHU TOJITBEPKIAI0OT HAOIIOICHUSIMH 32 30JIbBHOCTBIO OCYIICHHBIX OoJice
100 sret Ha3a4 r1yOOKO3aJICKHBIX TOPPSHUKOB, YKA3bIBas, UTO U [IOCJIE CTOJIETHErO NEPHOA CEIIbCKO-
XO3HCTBEHHOTO MCIIOIB30BaHMS 30JIbHOCTh TOpda B MaXOTHOM T'OPU30HTE B MOCIEIHUE ACCATUICTUS
oCTaeTcs HEM3MEHHOH, ctabunm3upysick Ha 30 % [6]. JlaHHOI 30IBHOCTH, KaK IMOKa3bIBAIOT HAIIN HC-
CIIeIOBaHMsI, COOTBETCTBYET 00beMHast Macca Topda okoso 0,35 r/em?® [5].

OnHako, Kak BUAHO U3 IpauKoOB ocaaKku ocyleHHoH TopdstHoi 3anexu [IOCM3ull, Bce xe Helnb-
35 C TIOJIHOM yBEPEHHOCTBIO YTBEPXKaTh, YTO ANIPOKCUMHUPOBATH BTOPYIO CTAJIMIO MPOLIECCa OCaAKU
Topda npsimoit inHueH He ciaenyer. CornacoBaHue ONBITHBIX TOYEK € allPOKCUMHUPYIOMUMH (PyHKLH-
SMH ¥ B TOM U B JPyTOM ciydae MpakTU4YEecKH coBnagaet (puc. 5). Bmecte ¢ TeM OTMETHM, 4TO KPHUBO-
JMHEWHOCTD B PACIIOJIOKECHUHU ONBITHBIX TOYEK BTOPOHM CTaJMH MpoIecca 0CaJKH MOKET Oosiee HarIsi-
HO MPOSIBUTHCSA B CIOSIX, MOILHOCTH KOTOPBIX IIPEBBIIAET 1 M, MpU4eM TOJIBKO rocie 60-1eTHero cpoka
HaOJIIOICHHH, Yero MbI I0Ka He TOCTUTIIH.

OO0OpaTuM BHMMaHHE Ha Celio00pa3Hyro (OpMy armpoOKCMMHUPYIOLICH KPUBOHM B MEPBOU CTaJHH
mporecca 0caJKH ISl BEPXHEro ropu3oHTa Topda. OnbITHbIE TOYKH HA PUC. 5 YKa3bIBAIOT HAa HEKOTO-
poe yBenndenue momHoctu ciog 0—0,2 M B KOHIIE TepBO# cTanuu mporecca ocaaku. OObsICHEHHE TO0-
noO0HBIM (akTaM npusBeaeHo y B. H. I'pammaruna [1]. [IpuunHO# sIBisSeTCS TOBBIIIEHNE BOJHOCTH 3TO-
ro repro/ia HabJIIoIeHH, YTO MPUBOAUT K HaOyXaHHUIo Topda B paccMaTpruBaeMOM CJI0€ OT IeperoJIHe-
HUSL €ro BIaroi arMocgepHbix ocaakos. CemnoodpasHas popMa anmpoOKCHMUPYIOLIECH KPUBOK B KOHIIE
TIEPBOM CTAMU TIpoIlecca ocaaku Topda mMeeT MecTo u Ha puc. 4. OO0BsICHEHHUE TO Xe. B 11e10M 310
CBHICTEIBCTBYET O BBICOKOM TOUHOCTHU MpeioskeHHOM Moaenu (1), odobmaromeil ocaaky oCyleHHOH
TOp(SHOM 3aJIeKH U CIIOCOOHOW YUUTHIBATH JIFOOBIE OCOOCHHOCTH BOJHOT'O PEXXHMMa B TOJbI UCCIIEI0BA-
HHH (BBITTAIAIONIHE aTMOC(EpHBIE 0CaIKN U KOJIeOaHUs YPOBHEH TPYHTOBBIX BOJ).

B 3axmiouenue npuBeneM NpuMep U3 pe3ysbTaToB 0OpabOTKHU JaHHBIX OCAJIKU OCYIICHHOH TOp(si-
Hoit 3anexu Ha [IOCM3uJl (Tadnuna). Lleapio BRIUUCICHUN SBISIIOCH YCTAHOBJICHUE TAPAMETPOB MO-
nenu (1) o OMBITHBIM TOYKaM, a TakK)Ke IIPOTHO3 PE3YIIBTaTOB TPpaHCPOPMAITHH OCYIICHHOW TOPhIHOMH
3anexu [IOCM3uJl Ha nocnenyrouuil nepruos, OCHOBaHHBIN Ha MPUBEIEHHBIX BBIIIE BBIBOAAX.

IMapameTpsl pacdyeTHBIX 3aBHcUMOcCTei (5), (6) U pe3yabTaThI IPOrHO3a MOCJIOIHOI 0CaAKH OCYLIeHHOH TopdsiHOI
3agexn [IOCM3uJl ¢ HayaabHOI MOIHOCTBIO TOPGha 2,0 M

Cooii Topq)a Hou V;, tc’ hc’ Vc’ OHTHMHCTHqHBIﬁ TIPOTHO3 TleccMMHUCTHYHBIH TIPOTHO3
’ M/Toj neT M M/TOxL T, ner T, ner | H,m T, ner
Ilpu omcymemesuu anmpono2eHno2o 6030eucmaeus
0-0,2 0,2 -0,0143 | 23,8 0,127 | —0,00265 80 - - 74
0-1,0 1,0 —-0,0548 | 18,2 0,672 | —0,00661 148 - - 124
0-1,2 1,2 -0,0574 | 16,0 | 0,839 | —0,00703 - 159 0,336 149
0-1,5 1,5 —-0,0582 | 14,8 1,119 | —0,00903 - 165 0,487 154
0-2,0 2,0 —-0,0607 | 14,8 1,583 | —0,01153 - 191 0,570 165
Ipu ucnonv3osanuu 6 cucmeme no1e8020 ce60060poma
020 | 20 [-00878| 151 | 1458 | —00128 | 167 | - | — | 135

Ilpumeuanue Brabauue IpUHATE CleayOMKUEe 0003HAYEHHS: V| — MHTEHCHBHOCTDb OCAJIKHM (CHKaTHs) TOPHIHOrO
CJIOSl B Ha4alle MEPBOH CTaJMK MPOIECCa OCYIEHHs, M/To; T — MPOTHO3HAS TIPOJOIKUTENHLHOCTE OT Hadala OCYIIEHHS JI0
TIOJTHOM CPabOTKM paccMaTpUBAEMOro cj1os Topda (Mpu ONTUMUCTHYHOM U IECCHMUCTHYHOM MPOTHO3aX ), JIeT; T, — MPOrHO3HAsA
MPOJODKUTEFHOCTE OT Hayajla OCYIICHHUS JJO KOHCEepBaIUy (TI0JTHOH CTAOMITH3aIiN) CBOICTB B pacCMaTPHBAaEMOM croe Topda
(pH ONTUMHCTHYHOM TIPOTHO3€), JIET; H — ocTaromuiics ci1oi Topda nocse HaCTYMIEHHUS €CTECTBEHHON KoHCepBaluy (MOTHOM
CTa0MIN3aINY) €T0 CBOMCTB (IIPH ONTUMHUCTUYHOM IIPOTHO3E), M.
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h, m h, M

0,2 1
h=-0,0000191¢° +0,0009256t* — h=-0,0000775t° +10,0034353t] -
A 0,0142588x + 0,20 0,0548172t + 1,00
2= 00,8692 220
A 08 - R*=10,9966
0,15 ¢ Pan/1 @ Psn it
' Papn (2 Psap 2
0025t + 0,1865 0,6 = () 0206351‘ +(,78532
2210,9933 R*=0,99698
0,1
h=0,00000681¢*- 04 - 2
0,00296801% + 0,19442226 71=10,0000112¢1 -| 0100701694 +
e el 0,7937981
B R*=0,9973
0,05 LOer o, t, net
0 20 40 60 0 20 40 60 80
h, m h, m
1,6
2 ;
14 & 20000007206 + 0,00327F— 0,05817¢ +1.50 h =-0,0000734{7 +/0,0032847¢] -
L 0 998E 0,0606843¢ + 2,00
' R’=10,9989
1,2 ¢ Pan1 ¢ Pan/1
Panl2 Pan|2
1 = -0,00803¢+ 1,23415 15 ——
R?= 099679 %910: 2)5811'7345
0,8 h=0,0000328t" -
h=0,0000322¢'~ 0,00098 + 1.2599 | 001948561 - 1,76083 N
06 R*=10,9985 t ner 1 R?=/0,9990760 Nt ner
0 20 40 60 80 0 20 40 60 80

Puc. 5. I'padpmkn ocanku ocymeHHoil Topdsuoi 3anexu [IOCM3nJl mo maHHBEIM OCaJOYHBIX PENEPOB, 3aJ0KEHHBIX
Ha rryouHax 0,2; 1,0; 1,5 u 2,0 m: psix 1 — mepBas cTaaus mpouecca 0Caiku; psija 2 — BTopas CTaJus [poLecca 0CaiKu

B Tabnuue 0603Hauen HOBbIM mapameTp (V) mis TOro, 4ToObl MU MOCIEAYIOIEM aHAIU3E CIEI-
CTBWH, BRITEKAOMUX U3 Moxenu (1), BEIpa3uTh dMIUpPUUECKHE KOIPDUIIUESHTH a U b B TPEeXMEpPHOM
crcTeMe KOOPIMHAT, CBSA3BIBAIOIIUX BpeMs (f), N3MEHSIOIIYIOCS MOITHOCTh TOp(hsiHOTO ciost (/) 1 uH-
TEHCHBHOCTDH CxKaTus TopgsiHoro ciost (V), onpeaeanB 3TH KOOPAWHATHI B JBYX BBIJICICHHBIX OIOP-
HBIX Toukax. [lepBas mpencTaBiseT Hadyalio MEPBOM CTAAMH MPOIIECCa OCATKH, T. €. UMEeT KOOPIUHATHI
(0, H, V), a BTOpas, COOTBETCTBEHHO, CBA3aHA C KOHLOM NEPBOM CTAJMM TPOLECCA OCAJKH, SBIISIO-
IIMMCSl HAYAJIOM BTOPOH €ro cTaauu, T. €. (¢, h, V). B pacueTnbix ypaBHeHusx (5)—(7) sMnupuyecKue
k023 umeHTs! a 1 b OyAyT MpeACTaBICHBI CIEAYIOMMMH QYHKIUSIMH:

a=a(H, V;a tca hca V;)a b:b(l—[a Va tca hca V;)

(s}

68



Ilocnennee CBUIETENBCTBYET O TOM, YTO B IPUHIIMIE pacdeTHble 3aBUCUMOCTH (5)—(7) MOKHO
OCBOOOANTH OT dMIUPHUICCKUX TMOKazarenell. Kakaplii mapaMeTp B HUX HUMeeT YeTKUH (Pu3ndecKuit
CMBICJI, YTO TaKXe CBUJCTEILCTBYET B MOJB3Y MpeaIoxkeHHOW Moaenu (1) mis pacyeTa ocagku OcCy-
LICHHOH TOP(SHOHN 321K H.

[lomy4yennble pe3yabTaThl BEIYHCICHUI BeChMa TOKa3aTeNbHBI (Tabnuna). Bo-mepBbiX, HECIOKHO
3aMETHUTh, UTO MapaMeTPhl IOIYUYCHHBIX HAMU pacdeTHbIX hopmyn (3)—(7), mpencTaBieHHbIe B Ta0IU-
e OTHOCHUTEIBHO paccMarpuBaemoro oowvexta [IOCM3uJl, B3anmosaBucumbl. Bo-BTOpBIX, BbIAENS-
eTcsl TPaHWIA, YCIOBHO MPOBOIMMAsI MEXIY MEIKO- U CpeaHe3ajekHbIM Topdamu. [Ipu ncxomnoi
MonrHocTH Topda 1 M 1 MeHee ero UCUe3HOBEHHE MOCie OCYIICHUs TPEIONPEACTICHO JaXKe TIPU OTCYT-
CTBUH aHTPOIOTeHHOro Bo3aehcTBus. s Topda ¢ Oonbiiel ncxoqHoi MomHocThio (1,2 M U Gonee)
BO3MOJKHA KOHCEpBanwus (P ONTUMUCTUYHOM MPOTHO3€e) (PU3HIECKHX CBOHCTB OPraHOTEHHOT'O CIIOS,
OCTAaBIIIETOCs MOCIIE 0CAJIKU M 3aBEPIICHUs YIUIOTHEHHSI TI0 UCTedeHnU oKkoJo 160 et u Oonee B ocTa-
TOYHOM CJI0€, TIPEeBbIMIaromeM 1mo MoiHocTd 0,3 M. B-TpeTbux, 0UeBHAHBIM CTAHOBUTCS (PaKT MOTHOM
cpaboTku 2-meTpoBoii TophsHoi 3anexu [IOCM3ull npu UCcnoab30BaHUM TIOCIIE OCYILICHUSI B CHCTEME
oJIeBOTO ceBoobopoTa. [IprdaeM MpomoIKHTEITFHOCT CPA0OTKH 2-METPOBOT'O TOP(STHOTO CII0S B 3aBH-
CUMOCTH OT PeajbHOCTH IIPOrHO3a KOJICOJIETCSl OPUEHTHPOBOYHO oT 135 110 167 net (puc. 6).

9 h, m
118 ﬂCpde CladiA OCdORVI 0 PFI 1
16 h=-0,000144t" +0,00561t*~ 0,0878¢ + 2,00 A
) 2 _
y R’=0,99903 P 2
’ \\
1,2 Ly
N\
N
1 N
08 1o ™. Bropas cTaus 0Caku (ONTUMUCTIYHbIA NPOrHO3)
N h= 0,0000216t>~ 0,0135254t + 1,6544050
06 1 Bropas cTapws ocak < R*=10,99941
04 - (NECCUMUCTMYHBIA MPOTHOZ) "~ -
h=-0,0121t +1,6342 RN
0,2 R*=0,9991 NI
~. t, ner
0 50 100 150 200

Puc. 6. Ocaznka ocyuieHHoit Topdsinoit 3anexxn [NTOCM3uJl ¢ HCXOQHOH MOIIHOCTHIO 2 M,
UCIIONIBb3YEMOH IOCIIe OCYILIEHHUS! B CHCTEME IIOJIEBOr0 CEBOOOOPOTA: psiJi 1 — ONBITHBIE TOUKU
MEPBO#i CTaMu Mpolecca 0CaAKH; psiJi 2 — OIBITHBIC TOYKH BTOPOI CTaMK MPOLIecca 0CaIKH

CrenaHHble BBIBO/IBI OCHOBAHbI HA pacueTax, BHIIIOJTHEHHBIX 110 MaTepualaM MHOTOJIETHUX HaOJIro-
JIEHWH 3a ocankoi ocymeHHo TopdsHoi 3anexu [IOCM3ull ¢ ucnons3oBanuem moxenu (1) ¢ orpa-
HU4YeHUsIMH (2). CripaBeUTHBOCTH MPEAJIOKEHHON MOICTH OCaIKH OCYIICHHOW TOP(SIHOM 3aIeku Moj-
TBEPKAAETCSI BEICOKMMH CTaTUCTUYECKUMU TOKa3aTENsIMU, IPAKTUYECKH MOJIHBIM COBIAJIEHUEM TEO-
PETHYECKUX KPUBBIX C ONBITHBIMU TOUKaMHU (puc. 4—06).

HpI/IBe)Z[eHHLIe BBIIIC BBIBOABI ABJIIAIOTCA NPEABAPUTCIIbHBIMU U HE UCUCPIIBIBAIOT Bcel I/IHq)OpMa-
L[MH, BEITEKAIOLICH U3 MaTepHajioB 00paOOTKH OMBITHOTO MaTepHraia (OrpaHUUYEHUs ONPEACIIIOTCS J10-
MYCTUMBIM OOBEMOM CTaTbH), B OyayIIeM MPEACTOUT JOCTaTOYHO OOibInas padoTa Mo 0O0O0IIeHUT0
1 NpCACTaBJICHUIO MOJYYCHHBIX PE3YJIbTAaTOB, HO OCHOBHOM BbIBOJ COCTOUT B TOM, YTO OKCIICPUMCHT
Ha MeJIMOpUpoBaHHOM TopdsiHoMm Maccuse [IOCM3uJl mo uzydeHuto oduield 1 NOCIOHHON 0cagKku TOP-
¢a crexyet nmpomonxKarh. TOJIBKO MOCIE JOBEACHUS ONbITA JJO MPOTHO3HBIX CPOKOB MOJIHOM CpabOTKH
OCYTICHHOH TOp(SHON 3aJI€KH, HCIIOTH3YEMOU B CEILCKOX03SHCTBEHHOM ITPOU3BOCTBE, MOKHO OyACT
C YBEPEHHOCTBIO JIeNIaTh OKOHYATEIbHBIC 3aKJIIOYCHUS 0 3aKOHOMEPHOCTSX TpaHc(hopMauy Oprannye-
CKOT'O BelllecTBa Topda Mmocje ero OCyeHus.
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BoiBoabI

1. Pazpaborana u anpoOupoBaHa Ha ONBITHBIX JAHHBIX Pa3JIMYHBIX aBTOPOB MaTeMaTHYECKasi MO-
JIeJTb OCAJKH OCYIIeHHOW Top(hsiHO 3anexu. CrpaBeTMBOCTh MPEIOKEHHOW MOJIETH, 0000IIatomei
NIBE€ CTaJUM TIPOIecca OCATKH, TOATBEPKIACTCS OUYEHb BBHICOKMMH CTATUCTHUYECKHUMH ITOKA3aTEIIMHU
COIJIaCOBaHUsI TEOPETUUECKON KPUBOM U OIBITHBIX TOYEK.

2. Ilo mpuunHe OrpaHMYCHHOCTH cpoka HaomoaeHuit Ha [IOCM3uJl npeactaBiaenHas MOIeNb pac-
YyeTa MOCJIEACTBUN BTOPOH CTaAMM MpOLEecca OCaAKU OCYLICHHOW TOP(SIHOM 3aleKH MOKa UMEET /1Ba
BapuaHTa (KBaJpaTHyHas U JIMHEHHAs anlnpoKcuManuy). [l noaTBepskIeHus ClpaBeyInBOCTH KaKOIo-
100 M3 ABYX BBIICICHHBIX CIIEHAPHEB TTpoliecca TpeOyeTcs MPOoA0IKATh SKCIIEPUMEHT Ha MEITMOPHPO-
BanHOM TopdsHoM Maccuse [IOCM3uJl no nszydenuto od1ei U mociolHoN ocaaku Topda.
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