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QuUeHKa BIMAHUA PPYHTOBHX yCZOBMHE HA CEHCMUYECKYD ONACHOCTH: MWerozuuec—
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B MoHOrpagun cucTeMaru3upoBaH HaKOMAECHHHA K HacroAueMy BPEMEHE ONWT pasdoT
no celicMuYeCKOMy MUKpOpalloHWPOBaHMD M NPUBOAGHH HOBHE HAYYHNE pa3paCoTHA
no olieHKe celicMuyeciux CRoécrs rpyHros. H3NoxeHy pabnuqnue'cnocodﬂ celtoupu-
qecKore MuKpopalioRupoBanmA. ONpeencHa CneLuduka NpOBEASHMA UCCHEA0BARAM
fo celdicMMYeCKOMy MMKpOpaloHMpOBaHUW TEppBTOpMd pacnoscweHMA 0CO6D OTBOT~
CTBEHHHX W CHELMANBLHNX OCBERTOB U Teppuropull ¢ OCOCHMZ YCAOBUAME (308 ¢
TEKTOHMYECHMMY HAPYWEHUAMYM, BEYHOMEDINHMY I'DYHTAMM ¥ CHOKHHM PENbedoM).
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Seiamic microzoning accumulated experience is systematized in monography,
New scientific elaborations on seismic ground properties are adduced., Diffe-

rent se¢ismic microzoning methods are expounded., Seismic microzoning specifici-

ty of especielly important end special units and special conditions territo-
ries (zones with tectonic faults, frozen grounds and complex relief) is de-~
termined.

The monography will be useful for specialists in engineering seismology.

010————22?8:2?22'475 165-88-1¥ / 2 2 g O 79@ Mana;enbcraoj; ay](an’ 1988

18BN 5-02 -006010-0.

Haykesa GiGalovexu
OACon0I0 | . opsarely

[T R N .'.-..,u‘.nfﬁ.

e e e i)




[IPECIOBKE

MoHoTpadus, IpeilaraeMas Kax METOZMUECHOe DPYKOBOACTEO, NOKIOTOBJIE—
H& B COOTBETCTBUM C NNaHoM paGoT I'KHT ¥ BHNOoAHEHA NpX yYSCTHM OGOMAbBUO-
I'0 KOJNEKTHBE 8BTODOB U3 9KAJAEMUUSCHUX MHCTUTYTOB M HAYUHO-IPOMBBOZCT-
BEHHHX OpTaHU3aIAY DPa3AWUHHX BEAOMCIB: AToMTenmosiexTpompoexra Mui—
aromsuepro CCCP, I'mAponpoexra Mususmepro CCCP, WIVC AH ApuCCP, HUTWD AH
MCCP, UI AH ¥CCP, WCMUC AH ICCP, U3K CO AH CCCP (ron0BHOI'O MHCTUTYTE),
UC AH KuprCCP, UC AH KasCCP, UC AH TCCP, UC AH ¥YsCCP, U3 AH CCCP,
[IHMMC Tocerpos CCCP, NQ Crpolmauexasuda Tocerpos PCECP,TUCCC AH
TazxCCP.,

B ZauHoMt MOHOTpadu# cHCPEMATHIUPOBAH HAKONAGHHWN K HacTOflEMy Bpe-
MEHY ONHET pasoT no celcmuuecxoumy muxpopaftosmposarnun (CMP) # npusezeHH
HOBYE HAy4EWE Da3patoTHu 1o ouenxe ceficMuuecKux cBolicTB rpyHTOB. OCHO~
By CMP cocraBnsnT mixeuepao-reonomqecme (ta. 3), MHCTPYMEHTANBHNE
uHEEHEpHO~cedcMosornYeckye (T, 4) MCCAGAUBAHMA C NPUBACYEHAOM pACYET-
HHX MeT0Z0B (I'N. 5) M asaaua npossierull cunpeNx sewmnerpacenuld (rx. 2).
Do HacrosAmero BpEMEHH HE YCTPAHERN OIpeJeJCHHNE NPOTMBOPEUMA MEXAY
"MHCTPYMEHTAJBEOR” GaIBHOCTHN M G8ANBHOCTEN, ONpezenfemoll HA OCHOBeE
Maxpoce AicMuUeCK¥X CBeZeHuM, 370 BUAHO M3 CONOCTABICHUH BHBOAOB I, 1
C ZpyTUMM pasienamy Hacrosueld pacorh.

OcBoBuO! NpuunKOl! ABNAETCA HEAZEKBATHOCTH &NTODPUTMOB, ONUCHBARLKK
NIPOrHO3HNE "UHCTPYMEHTANbHNE" NPUpamMeHUs C&JUIBHOCTI TPYHTOR, UX pEaNb=
Holt celtcumueckodt onacEocT¥. [Ipm 9TOM B 60nBuel CremeHM HEoAHO3HAYHOCTH
CBA3AHA C OTCYTCTBAEGM KOJNMYECTBEHHNX NAPAMCTPOB I'DYHTOB HPK CHABHHX
cedcMmyecKux Boagelicrausix. B arod ¢BfAsU pacmupedue WCCAeZoBaHuM Hemm-
HellHOT¢ NoBejeHuA rpyHTOB (Ii. 6) NpEJCTaBAASTCR HAKOONEe HepCHeKTHB—
HNM HaNpaBICHUEM. YKAB38HHNE OGCTOATENHCTEA ABIANTCA MpPMYMHOHA ToTO,
4r0 HE BCe pasjes HanuCeHH C OZUHEKOBON CTENEHBN XETANUBaLUM,

‘Kaurs npeacrasnner coGoll mocolue o NpousBoZCTBY pador mo CMP,
OUeHKE celicMMYBCEMX CBOUCTB IpyHTOB M cocTaBieHuw Kapr CMP. llpn sToM
W3ZNOXEHN DasIMyHHE CNocolH CMP M uMepTCA pasieiH, ONpeAesdpvIue Ccoc—
TaB U CHEeUMPUKY NpoBeZeHMA uccaeZopahult mo CNP rTeppuropuit pacuonoze-
HUR 0CO00 OTBETCTBEHEWX U CNELUANBHEX OOBEKIOB ¥ teppuTopuit ¢ ocoOH-
MM YCHOBHAMY (30H C TEKTOHMYECKUMM HRapyUEHUAMA, BEUHOMEDBIHMK rpyHTa~
M M CJOXHEM DPenbedoM) (;ﬂ.‘7-10),u
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Npu padore Haz MoHorpagme® 8BTOPCKUE M peAaKTOPCKUB KOANSKTUBH
CTPEMMNNCE H3JNOKHTH MaTepuan B opMe, AOCTYNHOR ANA UCIOAB30BABHAR
NpOU3BOACTEEHHHMA ODPTaHKBALMAME. MeTozuuecKyo NmoMOwd B pagore Bag py-
Honucen Mororpaduu okasan 3aM. npezcezsrena MCCCC npu lpesumuyse
Al CCCP uneH-xopp. AH ApuCCP U.X. HepcecoB. HayuHo-opramuaaluoHHYW
ROMOLD NPH COCTABAGHMM MOHOIDAYMM OK&3MWBaNa Crapuuii Hayenyi COTpPyZHEK
MCCCC ranzuzar QuaHKo-uaTeMaTHueCkux Hayx H.H. @poxosa.




BBEJEHHE

Quenka creneH# celcMueckol ONACHOCTH NPOEKTUPYSMOH NOZ CTPOMTEHB~
CTBO KOM Yk€ 3aCTPOSHHON IOLSAM RPOM3BOAMUTCA HA ODCHOBEHUM KOMIJEKCA
HccneZoBaHu#, COCTOANETO M3 TPEX SAEMEHTOB: ofuero ceiicumueckoro pait-
OHHMPOBEHUA, ASTANBHOIO CeNCMMUECKOIO paﬂoxnponauna ¥ celcumuecKoro
MEKpOpaOHMPOBAHUA

Oowee celicmusckoe palflonuposanue (OCP) caykuT UeNAM IJASHUPOBAHWA
pasBuTHS HEDOAHOIV X03AHCTBEA B MACHTA0AX DECIyCAMKA, CTPAHH B LGIOM,
Padors nmo OCP oxBaTwBawT BCK Teppuropun ceicMoaxTuBHEX palonoB crpa=
HH. JIpy 2T0M DACCMATPUBANTCA AUND KPYNHHE IE0AOTO-FEOQUBUUCCKUE fABIG~
HUR, onpeAenanmue celcmyusocTh palioHoB. I'eHepanuaauuf, CBOHCTBSHHAA
0CP, ofecneuuBaerT BHIEJAGHME KPYNHEX CEHCMOSKTUBHHEX 30H, NOBHUAET Ha~-
ZEEHOCTH CPEAHUX OLEHOK celicMMuecKof ONacHOGTH B 30HEX.

OCHOBHEM 2JIEMEHTOM IpPAASUMM KapTh HABJIACTCA celcMUYeCHKas MHTEHCUB-
HoCTh., EjuHMNAG MBMEPEHMA MHTEHCHUBHOCTY - 6aan - RZOCTATOYHO a¢GEeHTUB~
HafA Npy BKOHOMUUECKUX pacyerax, - manonaopMaTMBHMAA C MHECHOPHO-CTPOU-
TenkHod TouKM 3penuA. Cocrasnedue kapru OCP crpass B Macurace
1:2,5 ung TpedyeT NpUMEPHO 10 JeT pasoTH OCJBLKX KOJASKTUBOB [17, 19,
223, 224].

Ouenku cellcuueckodt onmacHocTH, noayueHuwe npy OCP, Cayar oCHOBE—
HUeM ZJA BRIOJHSHUA 00Jee AeTalBHHX UCCJeZ0BaHUA NpH NpOeKTHPOBAHUM
KOHKDETHNX HACONGHHMX NYHKTOB M APYIUX CTPOMTONBHHX OOBSKTOB. feTanbd-
Hoe celcuuueckos palionupopanme (JICP) nuMeer 3szayell BNABJIGHME W UByue—
HEe CeHCMOTeHBPUPYWLMX 30H, CelicMuuYecKMe COCHTMA B KOTODHX [pEZCTaBIf-
DT ONACHOCTE AR NPOSKTUPYOMHX 0CB6KT0B. l0Z OCBEKTaMH NOHUMAWTCA RAK
OTZENBHO® COOPYAGHME, TRK M KOMNICKC COOPYyxeHMM, HaceneHHWM NyHKr nuu
palioH EepCNSKTMBHOI'O HEPOXHOXO3AHCTBEHHOI'0 OCBOEHMA.

Ouermnaercﬂ pacnpejenesne N0 IIowaAgyM BOPOATHOCTH BOSHHMKHOBGHHA
ONCHHX BOMNSTPACSHMA ¥ HaxXoAATCA yyacTKU, I'ZLE BEPOSATHOCTH MOXET OHTH
oTaMYBOR 0T cpexued no sone, BuHZeaeHHQH npy OCP, [lip# 2ToM yUMTHBAETCH
¥ ON&CHOCTH, CBA3GHHAR C 3CGMJICTDPACCHUAMN OTHOCHTENBHO MAAHX MATHUTYZ,
KoTophe npu OCP He npueuuanuch BO BHUMEHWE. C Lenbb NpPOrHos8 celicumu-
YSCKUX BoBZelcTBUM M3YYewTCH TawMe xapakrepucrTmiu celcMoreHepHpyOmEX
80H, K&K pacnpeieneHUe OYaro® B NPOCTPEHCTEE, THUN NOZBUKEK ¥ UX
"RECTKOCTE", NpeAeABKNEe MATHUTYAH M T.Z. OZHOBPEMEHHO C U3YyYEHUEM



OYaTOBHX 30H MCCIELYWLTCA U CBOHKCTBA CPEAH, KOTODHE OKA3HBAKT BIANAHUE
Ha xapaKrepucrTuxu celicunueckux xoxeCeuull,

Ina pemeHus 3azavy JCP HE0OX04uMO NPOBEJEHKE CNSLUANBHHX INOJEBHX
pccnezoBanuid. Celicmuueckos muxpopaionuponasue (CMP) umeer 3ajavedt
OlEHMTS BAMAHME MECTHHX ycaoBul Ha ouarosoe celicMuueckoe BozZelcraue.
Moz MECTHNMYU YCHOBMAMM NOHMMANTCA OCOCEGHHOCTH pejsefa, COCTas ¥ CTpoe-
HME CDEAH, HAJIWYME TPYHTOBHX BOZ M ApyTue dsKropw, BaMfLuue HA celi-
cuueckudl sddexr. BaMAHME MeCTHHX yCIOBME HeIB3A paccMarTpUBath B OTph-
B& OT XapaKrepucrui Bo3ZeHcTBUE, uayvaewwx npm ICP. WasectHo, UTO ZU-
HaAMHYECKOE [OBeJeHMEe TPYHTOE 3ABUCHT OT yTia IQAX0A8 celeMuuecxux
BONH, MX NOASDW3ALKK, CIEKTDPA U APYIUX XPAKTEPUCTHE. [0ITOMY UHCTPY=
_MEeHTENBRHE CENCMONOINYSCKNE HAaCINACHUA AOJXKHH NAGHMPOBATLCA TaK, 4TO=-
08 cmocoOCTBOBATH poueHMp 3ajay u ACP, u CMP,

TaxuM 06pas3ou, nocpeicrBoMm ACP u CMP pewawTcf COBMECTHO 384&84M &H-
rucecMUUSCHUX MEpPONPHATHA NPK CTPONTEALCTBE OCBEKTOB, OOGOCHOUUBALTCA
BROOD MJOWBAKM W oleEKA celcMuyeckux BosZelcrsnit na Hell. NpuBLUNMAND—
Has pasHuya uexxy ACP u CMP B oOpexrax mayuenud. [pu JCP msyvawrcs uc-
TOVHMKM celicuuueckux KoneGamuit. Cyrs CMP samiwdyaercs B aHaiuse ZJelct~
BHS CUABHOIO BEMICTDPACEHMA HA cyoM TpyHra, sABnALmuMcs OCHOBAHUEM COO—
pyECHuUA.

Kex cocraBHad YBCTh UHEBHEPHHX USWOKaHU#, ACP # CMP - npolnewu
KOMIIZIBKCHEE, PEONOT0O-Ie0lUSUYECKME X MHXEHBDHO-CTpOuTENbHEE., [oaToMy
camu 3azauM, cramRampecs npu nposeienuu JCP u CMP, onpeZeliawTCH B TOM
YUCAE YyDOBHOM DASBATAR TEODUM U NPAKTHKM CEHCMMYECKOTO CTPOUTENBCTBA,
B IEpBYD OYepexRb NPEACTABIEHUEM O NAPAMETPAX, X8PAKTEPH3YWHUX CeHCMU~
vyeciult afferr, - napamerpax celicuuyecroro Boszefcrsua. Bce zajauu uH-
%eneproil celoMoNOIMK PEWANTCA, K COXANCHMO, NPK OCTDOM HEZOCTATKE SKC-
TIePUMEHTABHOT0 MATEepHakta 0 CUIBHHX M PAa3pyUMTENSHHX SEMAETPACEHUSIX.
lloaToMy ycTasaBaKBaeMas KODPeJNALMA ceficumueckoTo sdfexrra ¢ napamerpa-
MU ceffcuyyeckoro BO3AeMCTBUA NoKa He NOIBONAST NOAYUNTE LOCTOBEPHNWE,
CTaTUCTHYECKY OCOCHOBAHHHE KOJUYECTBSHHHE COOTHOLSHMA [0 KamZOMy napa-—
METDY ¥ UX COBOKYIKOCTH.

TeM He MeHEE MOXHO CUUTATH YyCTAHOBIGHHHM (M 3T0 0OyCHOBIMBAET 38ja~
¥ ¥ npuems JCP n CMP), uro celicuuueckuil adpbexr npu 3eMueTpACeHMM on-
DPeAeNASTCH CACAYKIHMM napaMeTpamu cefCMUUSCKOro BosjeHCTBUA: CPEAHUM
YDOBHOM YCKOpEHUH, CHEKTPaAbHHM COCTABOM, ANMTERBHOCTBW X fopMod oru—
Gawmedi xoxneGanuil rpysTos, ocrarounsMy fefopuaLsAMy IPYHTIOB OCHOBAHUA
COOpyX€HUA. IJTH N8PAMSTDH MAM XSPAKTEPU3YHT KOJUUECTBEHHO O0any, WM
MOryT ONTE CBS38HN C (GajjloM B BMZE Or0 OTHOCUTEXbHOIO NpUpauesus, 4Yro
XE KACACTCH HEAMHEMHNX UpOLECCOB B IPyHTAX NpY COUCMUYECKUX HAIpPYsKax,
?0 X BOBJAelicTBNEG HEe MOXET OHTH Heﬁrpanuaoaaﬁo TONBKO OCHUHEMM aHTH~
celicMyueCKUMY MEDONPHATHAMY .,

B cnoe BoaMOEHO 06pasoBAHUE NOKANHEHY 30H TEKYyYSCTH IPYRTE. B CBs~
31 C 3TUM METOZMKA WUCCIEAZOBaHUN ZOAKHA NPEeAYCMATPUBATH BHABJIEHUE T&~
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¥ux 304, [JOCKOZABKY 30HH TEKyUSCTM MOTYT OHTH BHYTPH CAOA OCHOBAHMA
COOPYEEHKA, BA¥HO DE3yJNBTATH MAKpocelicMUYeCHMX oOcleZzoBaHull COOTHOCHTH
C BOSMOKHOCTHI ¥ NPHURHAMU TEKYIECTH IPYHTS.

OcroBHO# sagaued ACP ABaAeTcs M3yUEHUE OYATOBHX 30H, NpEACTABIAKIMY
OIIaCHOCTH AJA 34A&HHOTC 00BEHTA, C LUEAbo NPOTHO3a cellcmMyecimx Boazeld-
crBuit. OUSHKa NOCAGZHMX XOAKHE NPOBOJMTHCH HE TOABKO B TepMMHaXx ceife-
MuYecro#l murencusHocTH (08NIN), HO ¥ B MHEGHEDHNX TepMMHSX (YDPOBGHB
MAKCHMANBENX ycKopenu# unu cpeanu$l ypoBeH:r YCKOpeEul, ANMTEABHOCTH
MBKCHMAIBHOTO Lyra KoacGaduid, CHEKTDaZBHHB cocras). B BHCOKocelcMmuyec-
Kux palfoHax HeoOXOZ¥MO BHZENEHUE B30H BEDOATHHX OCTATOYHEX CEUCMOTEKTO-
HYYeckux Zegopuauui. B srux paldonax Keprs [CP HensGemH0 CBOAATCH K
nPOTHOBY 0CTaTOYRHX celcuozedopuanuit.

Cneunjuveciue 0COSEHHOCTR NpoBezenusa JCP Ha nnardopmenssx u celcumo-
AKTUBHEX TE@pPHTOPUAX NOZPOGHO paccmorpens B.ll. Conoenxo [ 205]. Opoua-
BOAUTCHR OLGHKa ONACHOCTH, CBA3AHHON C ADyTMME IeoJOTMYOCKUMH IIpolecca-
Mi, KOTOPHE MOIYT AKTUBMSHpPOBATHCH B peaynbrare ceHBcMMyecxuX BOsZeU-
crBult (Kpun, oGBaiH, ONOJSHM, CEJM, CHOXKHWEe JABMHN, OCTaTOYHHE Zedop-
MBUMK B IPYHTEX U T.Z4.).

CMP monxHo npezuwecrBoBars ACP Ma¥ yTouHeHHe MCXOAHOR celicMuuyHOCTH
(Ba7 o0vexToB Kaacca "A"). PadoTs mo CMP NnesHMpYNTCA HE OCHOBaHMM Aei-
crBypume# mapry OCP. /ing 0C0GO OTBORCTBEHHWX OCHE8KTOB B COOTBETCTBUK
¢ TpedoBaHMAMM TexHuyeckoro 3azamus JCP nposopurcA 4 B paMomax, rae
OCP He BunouMazoch (manpmmep, B pafoMax co cxaGoll ceHCMHUMOCTHD).

3agauu, crosuwe nepeg ACP, pemanTCH C NOMOWBH KOMIJSKCHHX HCOISKO-
BaHull MeToZaMK .celicMonoTUM, TEONOIMR, Teo(u3MKM, I'SOXUMUH, I'€0ZAS3HHU.
TOUHOCTH WCXOZHHX MATEpHANoB ¥ KApT KaxzoIO M3 BUAOB padoT AOAKHA
COOTBETCTBOBATEH BHODRHHOMY MacmTa(y HCCIS8ZOBaduil,

llo creneny AeTanbHOCTR HccaeZosarult ICP AENMTCA Ha TpU Kareropuu:
KpYNHOMACHTAGHOE, CpeAHeMACHTACHOe M MenKouacmracdHoe. Bpejenue Tpex
KAreropu#t KapTMPOBAHKA CBA3&HO HE TOABKO ¢ HEOOXOZMMOCTHO COIMIACOBE—
BUR ZeTaNbHOCTY HCCHAE40BaBMA C Kareropueid oUBeKT0B, HO ¥ C HEOOXOZU-
MOCTDO NOBHUOHKR AETANBHOCTH MCCHSZOBaHMM BOINBYM OUBOKTOB ZNR yuera
seMaeTpACeMit OTEOCUTEABHO MAJHX MATHUTYA, KOTOPHE HE MAAHX BIULSHT—
PEJIBEBX PACCTOAHMAX MOrYT NDEACTaBIATE PEAZbHYW ONA&CHOCIB.

ACP nepsol xareropuy BHNONHAWT JMUE ZNA BARCONE6E BAKHWX OCBEKTOB.
KapTrpoBauue NpPOBOZYTCH HA TEDPUTOPHH, HONOCPEACTBEHHO NPUMHKARMER K
OOBEKTY, B paguyce 30 unm 40 KM OT BHemHeRf DIpaHulN 00BOKT8, 3HE8YCHURA
pAZNycoB BHOPaHH TAK, YTOOH 3eMAeTpACeHAA ¢ M=5, NpoMcxoAfmue 38 Npe-
Aenamu BHAENEHHOM DOnact#, BWSHBANE COTPACSHMA 0GHEKT8 claldee 6 HAM
5 GaunoB COOTBETCTBEHHO (C BEPOATHOCTEW 0,9). 3T0 NOIBOIAET HE OTHO-
CHTENENO HeOONBNOM Nion8ZN 00ECHeYMT: BNCOKOTOUHNS HACIWASHAS pasauy-
HHMH MOTOZaMH, & 38 NpeAenss 310N mnomezu ke usyuars ceficmoreneprpyn—
e cTpyxrypw ¢ M, > 5. ACP nepBo#t HATeTrOPUM OCYUECTBARGTCA B MBC-
wrace 1:200 THc.—1:500 THC.
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JCP Bropodt XaTeTrOPHU MPOBOAUTCA Ha PACCTOAHMAX ZO 90 wam 120 KM of
BHemHel rpaHRUN OOBOKTE. PacCMATPUBAWTCA CeliCMOTEHEPUDYDLUE B0HH,
CNOCOOHHE NOPOKZATE 38MIETPACEHMA C MarHuTyZsMu M > 5, B aroM cukcre

[ICP BTOpofl KareropMM He ABAASTCA YTOUHEHHEM PeSyJAETATO0B, MOJXYHYEHHNX
‘npu OCP, nocroabKy ssumerpscerns ¢ M < 6 'npu OCP He' paccMaTpuBaprCA,
Kozudyecrro sewmnerpacenu# ¢ M > 5 npuuepHo B 8 pas COABLe, YOM 3eMie-
rpacedu® ¢ M » 6. ACP sropoll Kareropus jgesrcd B Macurade 1:500 7THC.

MK 131 MIH. ‘

ICP eperreit KaTeropun (yTouHeHHE KCXOZHOA CeMCMMUHOCTH) BRIORHAET~
CA HA PACCTORRMAX, Ipepbmawmux 90 wm 120 KM OT BHEUHSH I'PAHKNH 0CBEK-
ra. PaccrosHuf Zo BHemnel rpamuun Kaprupyeuod eppuropuu onpezendorcs
flapaseTpaM¥ 30H BOSMOXHHX 04aros aewmnerpficedud¥ (BO3) m ux pacnozoxe-
HHEeM OTHOCHTOABHO OOLGKTA. Macurad KapTUPOBAHMA 1:2,5 MIH, T.e, TaKoH
%6, Kaxk u npu OCP. [omumMo yrouseHnA jaHHux OCP, uMeer uecTo OLEHKa
napaperpoB 30H BO3, xoTOpHe OTCYyTCTBYNT Ha xaprax OCP, HO HeoGXOAMMY
AR NPOTHOS8 celloumueckux Boszelicrsuit. lpusezenHbe PaceTonuus CleAyeT
CHHTATE OPHEHTUPOBOWHHMYU. IIM0MAAD ZONXHA BHOMDATBECA C yYSTOM H3YUCH-
HocTH paltoHa, 3aKOHOMEDHOCTEd 3&8TyXxaHUA BOJH [205].

JCP Bropolt Kareropmu MOEeT ¥ ZOJXHO NPOXOAMTH B palioHax nepcnexTuB-
HOrO E8DOZHOXOBAHCTBEHKOIO OCBOGHUA BHG BaBMCHMOCTV OT pemenuft o
CTPOMTEXECTBE TOTO WUAM MHOLO oObexra, JCP nepBo¥ xaTeropuu MoxeT npo-
BOAMTBCH TOJBHO NOA KOHKPETHWR OOBEHT.

CpokM npoBEZeHMs paloT, pasMeph KapTupyeMuyx Iowazeid u Macwradu
3aBUCAT OT Kuacca OGBEKTOB, yCTRHABAMBAEMOro B COOTBETCTEMK ¢o CHail
11-60-75 [208]. K xnaccy O AomXHH OHTL OTHECEHH 0COGO BEKHHG COOPYXe—
HME, NOBPEXJEHUE KOTODHX WJIM HADYWOHKE HOPMAJBHOID UX QyHKINOHKPOBAHYA
CBA33HH C CEPBEe3HHMU SHOHOMMUECKUMM ¥ COLMAZBHHMU NoCnezcTBUfMY. CHAa
orHocATCA AJC, wmHorue I'9C, HEKOTOPHE XUMMYECHAS NpPEANpUATHA, TOHHEIH,

K Kaaccy A oTHOCATCH BaxHelmMe NPOMBUNCHERE, TPAHCNODTHHE U WHHE
COOPYXEHMA, CTOJMUN COK3HHX DECHYGAMK M TOpoZA C HacCElieHueM CBHme
500 rué.uen.

K xnaccy B cieayer oTsecTH ropoja ¢ Hacenenmem 250-500 THC. uel.,
HEKOTOPHE NPOMWIJICHHWE W MHHE COOpyseHns. KapTupoBaHue Ajan OCBEHTDB
kiracca B fmemsercs B rex xe macwrafax, uTo ¥ nAs o6BEKTOB Kaacea A.

K xnaccy B npuxazaexar I'opoAa ¢ Haceaenueum 100-250 tHe. vea. ACP
nepsolt KaTeropuM AAR 9THMX OGBEKTOB He BHOOJHAGTCH,

K wnacey I npuuucaspr ropoza ¢ HacejerueM 30-100 Twe. wen., Jas
00 KT0B 970r0 Knacca ACP nepBof m BrOpoM KATETOPUM HE HPORSBOAUTCH,

K xnaccy [ cnezyer oTHECTHM ropoZa ¢ HacejeHuew Zo 30 tHc. vexm. JICP
Anf TakKUX OCTCKTIOB HE J6N88TCH, MCXOZHHWE 0a/yb Gepyrcs M3 CIHUCKOB
Chiull u zelicraywnei xapra OCP,

JAaf Teppuropnii KYpOPTHEX POPOZOB it HGCENEHHHX HYHKTOB, T'ZE KOMM-
YeCTBO kUTENeH! CyuUeCTBEHHO UEHAETCA B TEUOHUE T'0X8, GOPETCA UX MAKCH=
ManbHaf YACIEHHOCTE.
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CMP ocymectTBAfieTCR C LUGAbK BHAENCHUA B Npezenax uasyuaesmoll Teppuro-
PHKM YUBCTKOB ¢ DA3NMuHOM ceMCMUUHOCTHW, ONpejendaeMOit mo wkane MSK-64
p» CHull 1I~7-81 [132. 208]. [Io0 BenMUUHEe OHA MOXST OTJUYATHCH OT celdcouu-
YHOCTH, onpexenneMolt raproll celcumvecxoro paliommpoBauus CCCP u xaproi -
JICP.

CMP nposozurcs B palloHax ¢ ceHcMMuUHOCTED 7-9 (axioB, 4 TAKXE HA
TEPPUTOPUAX, NPOAHABHAYGHHNX ANA BOBBEACHUA 0C0OG0 OTBETCTEOHHHX COOPY~
#euult B3 paltosax ¢ CcelcMMUHOCTHR 6 CainoB Mo KapTe celflcMuvecxoro paﬁo-
uupozanuA CCCP [192].

CMP reppmropult ropoioB, ADYTMX HACENSHHHX NYHKTOB K RPOMHENOHHHX
0OBEKTOB OCYHECTBAAETCA MIHNOKATONHCKUMU ¥ INPOEKTHO=MSHCHATEJABCKUMH, &
TOHKE HOYYHO-MCCHEZOBATORLCKAMM opradmsauusmy Iocctpos CCCP, Ioccrpoes
COWSHKX pecnyGaMK, Axageuumyu Hayk CCCP u sxazemuf Hayk CON3HHX pecnyl-
XK B COOTBETCTBMM ¢ naakoM CMP, yrBepxZeHuts IoccTpoes CCCP,

CnocolH ¥ HEeOOXOZuMHE OGBEMN MeCASZOBaHMA NpeoNpezeARbTCA KIaccoM
pOBeKTa. KraccujuKauma NpOMNLJCHENX B CEXBCKOX03ANCTBEHHHX npeanpuaTuil
NPOU3BOAUTCH B COOTBETCTBUM C BEJOMCTBOHHHMA CTPOUTEABHHMYM HODMaMK
(ra0nuus pacuerHolt ceflcuuunocTy 3xeEuM U coopykeHul), KOoTOpHE yUATHBA- '
DTCA B TOXHUKO-3HOHOMUUESCKOM oCocHoBamuu (190) xa CMP.

Peaynsrarod paGor mo CMP fABnsercA Kapra CMP (HopuaTEBHWA ZOKyuMentT). -
Kapre CMP BXoAWT B COCTAB MATEDUAN0B, HEOOXOAUMHX A7H paapadorku T30
1 TeHepaJbHHX IJIAHOB He TeppUTOpuy ¢ celicuuyroctso 7 (aunos 4 Gojaee,

1 ABAAETCA ZONOJHEHUWOM K CXEMO HOISHUDPOBOUHHX OrpaHuvenuil ¥ OLeHKH Cy=
LeCTEYDLET0 COCTOANMA OKpykawued cpeaw {39].

CMP HPOBOZMTCA B COCTABE MHKGHEPHHX MBWCKaHMA ZNA BNOOpA NAOLAZKH
MOA CTPOMTENECTBO HA CTEAMM IPeANPOSKTHHX pacor. llaomazp CMP HaxozmTes
C YYeTOM NEePCHECKTHUBH DASBATUA HACEJEHHOTO NYHKTA WM IDOMHIIEHEOTQ
0UBE KTA,

Kapry CHP pexoMeHzyeTch COCTaBAATh B uacurade 1:25 000, 1:10 000
naE 135000, Buop Macmrass KApTH 38BHOMT OT "agrasyuka®, Wiouwszk cefic-
MoMuKpopalloRMpOBAHKA, CJORHOCTYM MHXGHEDHO-IEONOTHYSCKMX yonosull ¥ xa-
DPEKTEp8 CTPOMTOIABCTEA,

B Tex cayussx, KorZa Macurad gelcrsywmed mopmarusrofd kaprs CMP mpH
NPVBA3KE KOHKDETHOR crpourenbholt mpomexiw (HanmpUsep, B norpaguvnolt so-
HE pasjMWEx CeANOB) HE NO3BOJAET OJHOBHAYHO BHABHTH HauboJee Oaaro-
NpUATHNE YCNOBMA AJA pas3MeNeHMA cCOOpyxoHKH, B Hpejenax BHACASHHHX NpPU
CMP yYBCTKOB C DA3JNUHHM lpUpENEHNeM CEHCMMYSCKOIO Caald AONYCKAETCH
NPOBEAGHUE CHEUMANBENX pacoT AJNA COCTABIGHUAA CXEMH 60JEe KPYNHOT'O Mac-
mrada (1:500, 1:200) ¢ uenso yTOUHEHHA CelicMMUecKuX CBORCTB IDYHTOB
oCHOBaHMR Ea KOHKPETHHX yUacTKax CTPOMTENECTBA B lJaHe ¥ MO IIyOnHe.

IprwvMe vauye, ITor Buy padoF He BXOZUT B cocPaB CMP., Pa-

GOTH TPOU3IBOZATCA N0 cleuuanbHol mporpaume
opranussuuel, sumonHsBumed CMP zauHolt wep-
PUTODHM, JUCO KO COTNACOB&HUL C HEH M nox
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8€ KOHTPOZOM Zpyro#k nBHCKaTONsCKOR opraHu-
sauueld. Bco WaMeHSHHMA BORUMMHN cellcMMyecKo-
T0 6anna LONXHE CHTH COIVIECOBSHH C Opramy-
3auueil~paspaboTunKoM KapTM.

Ins pailonos, TAe B peaynbrare XO3ARCTREHHOTO OCBOGHUS BOBMORHH U3-
MeHeH¥A KarolPOpUM TPYHTa Ho celcMuvyecKEM cBOKcTBaM, COCTABIANTCA Kap—
vH CMP zZnfd ©CTECTBEHHHX YCAOBME M NDOTHO3HHE KAPTH, YUMTVBADNME U3ue~
HEHMEe UHECHOPHO~TSOJOTUYSCKUX yCAOBUA B npOLECCs CTPOUTEHBCTBA W SKC~
NAYSPALMAK NPOSHTUPYEMHX 0GBOKTOB,

Ha Kapre celficmuueckoro pallommposanua reppuropuu CCCP u B raase
CHull I1-7-81 BeauuwHa HcxoAHod cellcumuHocTs ycAOBHO OTHGCEHa K Mopei-
HUM TPYHTOBHM yciosaaM", r.e. K rpyEram II Kareropmm o celcMuySCHUM
caofterBam #0 Tada., 1 riass CHul II-7-81 [-192. 208}] . llpa CMP reppuTOpHU
006BeXTOB KJIaccoB A, B, B ¥ I’ 8 KaueCTBO STANOHHEX DEKOMBRIYSTCH NpUHU—
Ma?h TPYHTOBHE YCIOBUA, AAR KOTODHX B PE3YNBTaTe AHANKSA MOCTHHX MaK-
POceACMMUECKUX M APYTIHX LAHHHX, NOAYYeHHHX jipu JCP Mau yrouHeH¥: o=
xoaH0# ceMCMUYROCTH, peaNbHO YCTaHOBASHA (YTOUHOHS) BEAMUMHA, DDUHEMAC—
Mafd 33 KCXOAHY® celcMuwHoCTS. IlpEpameHue ceHCMAN6CKOH WHTEHCHMBHOCTH B
Gannex cuHegyeT oNpeAendTh OTHOCUTENABHO ITMX IPPYHTOBHX ycaoBuHl, llpu CMP
TEpPPUTOPHU OCBEKTOB KAacca [ B BMAS MCKINYEHHA AONYCKAOTCA NPHHUMATE
38 3TANOHENE EaHloNee WHPORO paclpoCTpaHeRHWe Ba paAoHMpyesoi meppuro-
pun rpyara 1, 11 xareropud, a mpu ozcyrcrsuM ux — LI1 xareropuu ¢ yue-
TOM KOPPeKTEDOBKM Gamna ho Taéa. 1 riaBs CHull 1I-7-81 [208].

Hexozuasa cedcMMunoc®s Zns CMP yCTAHABAKBAGTCA HA OCHOBAHMM KapTH
JCP, yrsepxzeunoft Tocczpoen CCCP uau TOCCTPOAMM COKSENX pecnyoauk (Z4R
o0BSKTOB celicMMYeCKOro MuxpopaROHHpOBaKMA inacca [ Zonyckaercs Opard
BORMUMHY HCXOZHOTO CeACMMYECKOTO 68IN& HeNOCPeACTBOHHO K3 HpKIONERuH
1 ¥ 2 raass CHull 11-7-81) [208]. B cayuse ofcyrorsua Kaprs ACP ZaA Way-
vaeno# meppuropus B 130 Ha npomeierue pacor no CMP foiaxHy OHTH Npexyc-
MOTPEHH ZONOARKTONBHHG CHOUMAJBHHE® PEOOTH N0 YTOUHOHMW MCXOZHOH ceiic~
MHuHOCTH. [locnepEme ABT8AM3MPYNT ¥ AOMNONHANT MMEWMyOCA Kapry cedcmuuec—
Koro paftormpopaums CCCP npumengressHo ¥ Teppuropus CMP.

Opunuedasne. Padors no yrouseHWo Mcxozsod ceHcmuunocru,
‘K@K 0paBulo, BHIOZHADICA CNOLUANM3KPOBSHHHMUA
HAYUHO-UCCHCZOBATONLCKUME ODPTRRU3ELKANA HA
X03ZOT'OBOPHNX Hayallex NO cNeUuaiBHOR MEeTOMU-
Ke. Peaynprarh 27X padoT NpHIAranTes K
oTuery no CMP B BMAG OTAEABHOTO NPUAORCHMA
WIN BXOZAT B HEro OTJGNBHHM DA3JASNOM.

B cocrgr CMP BXOZAT CHEAYDEME BMAN pacoeT:

c6op, aHaAUs ¥ OCOOWeHME MaTepnanod NPSAUSCTBYDLAX HCCISAOBAHM;
FHEGHEDHO-TEONOTMYECKUE ¥ MaKPOCOHCMUYECKHS HCCACXOBAHMA;




MHECTPYMEHTANbHEG UAKEHEPHO-CEUCMONOIRUSCKNE ¥ ADyIMe reofusyueckue
UCCNEN0BaHUA ceRcumuscKAY BOsZeHcTBMA K cocrasieHue Kaprs CMP,

HHEKeHOPHO~TEONOTAYECKNS MCCAEAOBAANA OCYLESCTBARDLCA ZAA TODPPUTO~
pult 0OHEKTOB BCEX KNACCOB ¥ RBJAANTCH OCHOBOR ANR NASHMDPOBAHUA MHGETPY-
MEHTaIEBHHX KCcHEeAOBaHMHA; AsHHNE O M8KpoceHcMMiecKEX NpOABJNGHMAX IpO-
HCXOAAMEX 3eunerpAcexsi KOpPeAUpYNTCA ¢ MENSHGPHO-TS8O0JOTHYECKHMM yC-
JOBUAMH . .

WHCTPYMOHTSNIBHHE CEICMUUSCKHS UCCASAOBAHUA BUNONHANTCA HA TODPPUTO-
pun CMP 00BEKTOB BCOX KNACCOB ZAA KOAMYECTBOHHOIO NPOTHO3A XBPAKIEPHUC=-
K celloMMuecKOro BoaACHCTBEA B PASNMMUHHX WHKGHODHO-TEONOTAYECKUX YC-
A0BMARX. JAnfA pemenus aTod 3848UM DpHMEMAETCA KOMIJIGKC KHCTDYMEHT8JIBEHX
1 DACYETHHX MOTOXZOB., OCHOBHWMM MEGTDYMGHTSIBHHMM METOZAMH ABIRDICH
per¥crTpalMs ¥ MayYeHue IeMAeTPACEHUM, KOCBEHHHME - K3yYeHUe celcmmyec-
Kux zecrrocTel ¥ ananu3 RonelaHEA Or B3PHBOB K Nojed ©CTOCTBOHHEX M
HCKYCCTBEHRNX MuKpocelicM, & Takke MMEOT MECTO BCIOMOIATENEBHHE METOAH.

LA TeppRTOpUH 0GTEKTOB KNacco® A, B, B u T CMP BHIOAHAGTCH KOMO-
NOKCOM NepeuHMcIeRHHX MeTozoB. LA TeppuTopuil EKmacca [ Aonyckaercs,
KAK MCKAWUEGHUE, MCHONBAOBSHKE TONBKO KQCBSHHHWX M BCAOMOTATONBHHX M-
T0A0B. '

PeaynsTaTH MHECTPYMBHTANBHHX ¥ DACUETHHX METOZOB JAOJKHH COZEpmarh
JaEHHE 0 uACTOTNOM COCTA&BE KOneOgEMYM PpyH?&, MCIONB3OBEHHNX NPH ONpe-
ZeneH¥M npEpameRHl JsansHocTH. CHEKTPANBHHE X&PAKTEPHCTHKM KonedaHuM
PPYHT& CIGAYET OUCHMBATH B AKANA30HE NEpuoZoB 0,1-2 C, yYMTHBAA MHO-
T0378XHOCTH M DASHOOCPA3HE KOHCTPYKUM) COBPEMEMHNX 3RAHHA ¥ cOooOpyme~
Hult, ‘ ) -

CxonuMOC?s OLEEOK B GamnaX, NOAYUEHHHX DPOSIEUHHMM MOTOXZSME HCCIEAO-
Banull ZnA oAHOro yuacTKa, AQAKHE HAXOZMTRCA B Hpegensax 0,5 Gaaxa. EBe-
n¥ pacxoxAeHEA npesumant 0,5 GaAns, T0 CASAYST NPOBOCTH ZONOAHMROIE~
Hue WCCIezoBaEkfA. EcIM ®e DACXOXAGHUR COXPAHADICHA, TO NPEZNOUTEHHE
cIeAyeT OPASTH MaTEepUaneM POrucYPaNuUM 3eMASTPACEHmA Ipu ZOCTATOUHOM
KOANMYOCTBS ¥ KAueCTBe HACUNZGHME. YyacrTu, NOpeceKaemwe Irpaxuuell,
pazZensivuedl sa xaprax CMP 30HN C pDO3IMUHHMY NDPUPANCHEAMA CAARBHOCTH,
OTHOCATCA K 30HOM C GONBUMM NPHPEMEHUEM.
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P'naza 1

HOMHIECTBEHHHE XAPAKTEPHCTHKA KOJEBAHMI TPYHTOB
PW CHABHHX 3EMAETPACEHMAX

“1.1. [lapauerpugauus celioungecknx Boszedcrsull

Koneypolt mensn uccaezesasuft no cedcmuyecyodt onacHOCTH ABAAETCH
OLGHKA HATDYBOK, KOTODHM MOXET HOZBEPTHYTHCH COODYESHEE 38 BPEMH 610
cymeCcTBoBaHMA. OLEHKA HAarpysoK, T.6. PAcYeT MHEDLMOHHHX COUCMMUYECHHUX
Cu, NMPONIBOAMTCA HA OCHOBE DEWEHHA yDaBHEHMA Koxeoanu# nudedHod oj~
HoMaceoBoH cucreMy ¢ ozHOll CTENeHbo CBOGOAN ¥ BA3KMM saryxanuex &=
=uw, § npu Bo3zeMcTBUK Ha Hee celCMAYECKOTO CHI'Hana, 3B8ZAHHOTO B BUZE
yoxoperull kozeSamuit ¥(t) [113]:

)+ 22454 D+ 0f y@)=-E Q). (1.1)
. Tpaguxu saBMCHMOCTH MaKCHManbHuX sHaueHu#t y, ¥, ¥ 07 dacrors oCHMmms-
TOp& 03 odpasyw? ceuelicTBo CNEKTPAABHENX KPUBHX PEBKLNH.

Ins pacuera Ha celicMocToldivocTs ynpyrux (AMEERHHX) CHCTEM HCNONB3Y~=
eTCH Cnextpanbiuli MeTOZ, Npuuen B KauecTBE mexoAHOM MEGopMaLMM AS
pPAcYEeTOB CNSKTPOB DEAKLUM NPUMEHANTCH, K&K JIpABUIO, 8KCENBPOTPaMMH.
Dnn pacueros cucreM B HenmHeMuoldl crazwmu Takge HeOUXOZWUMH SKCEAEPOTDaM-
MH, Ha NpakTuKe B KAyeCTBE DACUETHHX MCHNOABIYNTCA PeallbHHe aKcelaepo-
TpaMMH MAM CHHTETHYOCKME (MCKYCCTBEHHNE), B nepsoM cayuse NOZOUPARTCA
8BIIXCH OT 3EMNGTPSCEHuM ¢ MATHUTYZAME, DIYOHHAMM ¥ PACCTOSHMAMM, PaB-
HHMY ¥ CnusRuMd oXuAaeMwu. [Ip# pacvyerax “HCKYCCTBOHHHX" arcesepor-
pauy HgUOONee IUMPOKO KCHONBIYWICH METORH, OCHOBAHHHE HA NPEACTEBACHUN
KoneOaHul#l B BRAE cayualHoro npollecca co CTATHCTUYSCKUMM CBORCTBAMM,
OnuaxuMu ¥ CcBOHCTBAM peanmbHHX KoJdeOaHuil, Akceseporpauyi pacCMaTpHBENT=
CA KAK OTAEXBENE peaNMBalMM BTOTO CAyYallEOro mpouecoa [4, 186].

CoBuMecTHu}l aHANUD MHCTPYMOHTANBEWX ¥ Makpocelcumuecxux zaHHEX Ros-
BONuN BNAEAMT: B KAUECTBE HAMGONEE CYUSCTBEHHNX ¢ WHxeHepHOM Touxm
8peHEA napaMeTpos KoaeCaHud Taxue, KaX aMlIMTYZHNN ypoBEHE, UaCTOTHHR
COCTAB M MpPOZOAXATENBHOCTH Kozeamalt [12, - 247, 220]. HauGozee mpoc-
THMA ¥ EHPOKO HMCMOAB3YEMHMH [NApaMeéTpSMH, XADAKTEPUAYDMMME SMILIATYAHLMN
YPOBeHs KORGCAHRR, ABNANICA OAWHUUHGA MAKCUMOADHAR AMIIMTYZA yCKOpe-
HAR Xpoy ¥ CPEZHEKBSAPATHYECKOE YCKOPEHWS Kojecanui, paBhoe
¥ =(§.’£z;/n) 2 (6o amenepeus 6, B CAyYae DacCMOTPEHUA aKCenepo—
TpaMMb K&K peajusanyy CTEIHOHADHOTO I'B8YCCOBCKOTO CayusiEoro mpouecca)
[148).

B pesynprate CTATHCTHUSCKOTO AHAAMBA AKCEJEpPOTpaMM ONJM ONpeiensEH
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CpPEeAHMS COOTHOUWCHUA MOKAY MAKCUMAJADHHME M CPBJHOKBAAPaTUUSCKUMA YCKO-
peHuAMU. OHE JEeXaT B uHTepBajye 2,4-2,7 [272]. Benuuuna COOTHOMGHMA B
nepByN OuepeAsr SaBUCHT OT AINMHH YYaCTKA, Ha KOTOPOM DacCMaTpMBAKTCH KO-
ge6auufA. B cellcMonoruueckod NPESKTHKE NPUHATH PasAMYHNE CHOCOCH Onpeze~
NEEKA MPOJOIXMTENBHOCTH KoNedaHull, HexoTopwe &BYopH, B UaCTHOCTH

B. Boat [237], npeAjaraily onpeZedsits AARTEABHOCTH YUYaCTKA 3aUUCH € YO~
KOpPEHUAMA, NPOBHUBLHNME 0,053. 9.0, AnTuKaes, 8 TAaKEe HEKOTOpHE HNOHC=
KiEe NCCAeO0BATENM ONPEAENANT ANMUTENBHOCTE YYACTKA 3ANUCH, B HpeXensx
KOTOPOTO aMIIMTYAN KOJICCaHME COCTEBAANT HE MOHOe 50% 0T X m.. [13].

B nocaefEne ToXZH P MHxeHepHO¥ celicMOnOI¥E HauboJbUEEe pacnpoCTpaHe-—
HE€ TNONYUMA COOCOU OUSHKX NpPOAONXUTENBHOCTH, CBASAHHHE ¢ ONpeZescHMEM
sHepIum komecanufl. Tak, M. Tpudysac ¥ A. Dpszu [271] NPeAJIOKUAN Onpe-
nenﬂrb @yaxuﬁn

Ro= j«n‘(x)m/ [ 0dt, (1.2)
ie t - nomHas nnxrexbaocrh KonedaHuil; T - BpEMA, OTCUNTHBASMOE OT
Hauajia sanucy.,

Qynuuua jX(t) ABnAerca mepod smepruu KoaeGanui, saxawyeHnoft Bo Bpe-
MeHHOM nHTepBane (0,T), ABTOpH BROMPAAM YUACTOK MAKCUMRJIBHOM MHTEHCHE-
HOCT#, B NpehensX KoTOpoTo COCPEeAOTOYEHO 90%»aueprnu Koxe0suukt, ompe-
ZONAR HAYA0 YYBCTKA T, YCAOBUEN £* (t)) = 0,05, a KOHEH Ty = JCIOBHOM
£ (T) € 0,95.

[ipn ompezencHME NPOZOAXATOIBROCTY T BOBHEKANT TOXHUUECKME TPYAHOC-
TH, CBABAHHWE C HEOUXOZMMOCTHN NOZCYETA BHEDPruu xoneGasuil. Yroow ns-
0exaTh 370T0, OHJ MpeZaoxeH ynpouwemEHH cnocol nozcuera "sfdexrusagi"
IPOZOIKUTEABHOCTYH T Mo BeAUYMKE, GnuaKo! X ANUTENBEOCTN, ONPEAEAAS—
MO N0 9HepIMM KoZeGaHuM. Ilpu CONOCTABNCHMM DA3IAYHEX CNOCOCOB ONpeAe-
NeEuA orHocurensHOR AnuTearHOCTH Konesauui T, oKasanoch, Y0 HakAyumee
npuonnxerne K peauuuge T ZocTHraercd NIpu MCHONBBOBAHME ANMTENBHOCTH
yYaCTHA 3a8MMCKH ycxoperni#l, B npejesax KoToporo ypoBeHD aMIAUTYA NPeBH-
‘uaeT 20% 0T Kmox [91]. B XauecTBe ClHEXTpPAjAbHHX NApPaMOTPOB B UHAEHED~
HOM NpaKTHKE OONWYHO PECCMATPRBANTCH CHNEKTPH peaxuumu y(©) (yckopeHu#
KoneCanui OCUMNNATOPOB) NuGo SHEpreTHYECKUE CHeKTpy ( (&), ONKCEBanLME
CNexTpansHEidl cocraB IayoCcoBCKOIO CAyHaiHOTV Iponecca.

B nocnezuue roiH OWAM NPEZNOXEHH METOAH OUBHHKM CEACMMUCCHMX CUI B
Pa3BMTMe CNeKTpajibHol teopuy pacuera JnmmefHEX cucTeM. Kax uasecTHo,
celicMuyecKaf Harpyaka Fo;k onpejeanAerca no Qopuyne CHulU LI=7=81

Fou= AP (T)0« K s (1.3)
TA8 0 -~ BEG coopyxexuﬂ' Ky - xosfduument, 3aBuchuud OT TANE KOHCT—
PYKEMR (CHuH 17-7-81,rabn. 6); Ra ™ KQoQdungesr, sabucHmui 0T Qopmy
AeopMalun COOpPYECHUA,
B {111] Gun npeznomen MemoX onpegencuus koogduuuenros A u p* (T)
ypasHeuua (1.3). Koo(duLyeHT A NPUHMMAETCS UUCACHHO DEBHHM BEJWYRHE
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CPEeAHEKBSAPATHICCHOTO YCKOPEHXA KOXSUaBMA HOURH X, onpesencurol ga oc=i

HOBHOM YUBCTKE AKCENePOrpasui. CHOXTPaiBRAHA zpasan<P*(T) BHUKCRAGTCA
B pesyAbTaTEe MHTEIPAPOBENMA YpaBHeHMS xoaeoamull nmeiEorc ocuuaxsropa
npn Boszecrsuy x(1), 3878HROM B BMAC Radopa NOCIGAOBATELBHHX HMOYAb-
GDB, ONUCHBRKHHMX BUCEASDOTPAMMY.

B peayusrare NOZOCHOR Onspaumn ¢ HEOLPOM BKCEASPOTPAMM CIPONZCA
OCPOANGNHSR CMEKTPAbHER XpuBER f. Jumawusecxuit xosdduuuest s ¥ pac-
CMATPHBSETCH B BMAD OTHOWGHEA BEAURME /¥, PA6 § - CpBARBKBAADATAYO
KaR Besuunue oraMKs (xedopManus CHCTEMH), ONpeJSJEHHAN HA OCHOBHOM
yyacrke sanuod ¥({) KoxeGawnd ocumanAropa:

Pm=gei/x, (1.4)

rRe ¥ ~ aMnIMTyZ3 YoKOpeHu# ocHOBaHMSA.

Bas ygers BOSMONHEX npeBHmeHuit cpenued Benmuumny ¥ Npeznarserca Mo~
Nonksorard rpaduxe neperpysck {CpeAHUX ¥ MAKCEMAEBHNX). Heperpyska
BOBHMKANT BCECACTBHE BRMAHUA PaKUX POXTOPOB, KAK NOKAUBEHE yONOBES
(rpyur » peased), MOXAHASM 3EMIOTDPHCEHMA, HANPABAGHHOCE: X T.X.

Ha waprex OCP u JCP, #ABNARMMXCA OCEOBOR JAR KONMYSCTBRHEOR OleHxu
corpAcesult, OGHUNO HEHOCHTCH 30HN BOSHMKEOBCHKA 0UATOB 3SCMAETPRCSHUM
¢ yHA32HMOM X MATRMTYA, AUANA30HA TAYOH M 30HH coTpsacexmlt B Caznax
ceflouuyecko#t uxans. Ha Kapre CMP BHAGHADLTCH 30HN pasHold OCaIuBHOGTH.

TakuM 00pa30M, OUSHKYM BOPORTHHX CeNoMMYSCKUX BO3ZSHCTBHE OCYmOCTBARNT~

¢l B8 OCHOBE ROppensiudl MEEAY NapaMOrDaMM BOaJeHOTBMA U CANIBHOCIED,
MarauTyAolt, PACCTOARKEM OF IJOWBARK 40 oYara C YUSTOM IPYHTOBWX YOIO—
By, ' : ‘

1.2, [apaMerph celcMuuecxux BoafeHcTEul U CBNNBROCTH

CoognomeRUA MOy napaMerpasy celcmuueciux soszeficreufl ¥ GeanbHO-
CTHY OHAK ONPBNENCHN DRAOK COBETCKHX ¥ 3apyCexHHX HccaezoBaresel
[14, 128, 140, 234, 258, 259, 268, 271). Ha puc. 1.18 NPRBEZEHN pace
HpEACNe N MAKCHMANBHEX BXMHKYKEX ycxopeauﬁﬁ?mnx ANA 3CUASTDACEHU
pasmuuHOR UHTencuBHOCTH | B MHTepmaze 4~9 camnos [ 234]. Pacnpezene—
HHA MOYyT OHTH BNNDOKCHMUPOBAHN norapufuyyeciuM¥ (TayCCOBCKUME) Kpu-
BHMM CO CTSHZADTHHM OTKIOHEHUNEM 6 = 0,45 NOT.SZ. ANA | =4¢6 Gannos &
8= 0,3 zor. ex. Au% | = 749 068a40B. AHGNMS ZEHEHNX NOKA3a}, Y¥0 O~
HOBpeMeHEHY yger MancumansHol BNILIRTY AN yCKopeHu#l i,ma; ¥ OTHOCRIEABT
HOR OpOADTEATENBHOCTH T HA yPOBHE 0,5Lmax JNPEBOANT X CHAXEHAW
AncnepcHs 4o 6= 0,3 nor. ex. ¥ ayuued Koppeanuuy ¢ CaMNBHOCTHR B0
Bge IMOTpeHAON-HHTEYBUNE 4=Y Bainos [141:

| 1=25 (g % s +0.05T) + 4,5, } (1.5)
yé@%ﬂmﬁ‘fﬁm(}(ﬂ‘u CUJIBHES 38BUCUT OTWWWW~

L TeABHOOTICTETHETHUSCKAY BHENNS BOAMUMH X, YES3HBAGT N8 ¥X JOTHOp-
- MansHRl xapakrep pacnpefenenus [128].
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HER N ?geag(vs;waeaaa saxcimaazwax 3'8!{83;@% yc” e
Sgssxaéaagﬁ 8) AnR 3eMIeTs - i

8t 1'= 1 = &4 Ganng, st = 135 2-1::56&::::03.&:268, 3 1:-6 éan-
#0B, n'm 229} 4 - =7 éaxmon, n_= 1303 = § 0aazoB; n= 34;
e-1I-9 Oaxzmz, n=13, 61V -1 = ?}azma, nx 113 27 = 1 = 5 Gaa~
ZOB, p = 40; 3' ~1 =6 Ga:mon, n= 64 4 =1 = 7 Gamox. a = 55;
St =1 =8 08anoB, n =15, P - Bepoamnocmx, n = WACHO HalxuasHuM

Ha pue. 1.1,0 nOKasaHW DaCIpeXieneHus MAKCHMBABHNX sHAaUSHKE CRopoc-
Tl xomeGauuit xmq, A7A 3OMIETPHCEHAR WHTEHCHBHOCTHH 4~B GanioB
[254}; BeaguuHa pasGpocs cocrasaner B cpexues 0,3 xor. e4., T.e. Hpe—
MEDHO CTONBKO X, UTO X UPK KCROABIOBaHMY ycxopenmi.

[IpVBEAGRANE BHEEG 3@BUCHMOCTH NOCTPOSHN B PE3YNBTAT6 HHANKRE MUpPO=
B0} CROZKM ZaBHNX. ARSAU3 BHOOPOK ASEEHX U0 OXASZBHNM peruoHaM yKa-
SHBAGT HE HANMUME DOTHORANBHNX paanMaal BeMHE % oy TPU BHXCHPOBAH—
HoM Gamnpsocrn [ {259]:

[ E o/ =0241- 34 p* (1.6)
Txe ti- YCKODEHUE CHIN TAXSCTH. 3Haueuud p’1: Ins sansza CHA -~ 0,26,
Anf fnonmy - 0,28, Az Oxno¥ Empony - 0,57 {apy & = 0,35 AOr.4.).

Tarum o0pasoM, CpEZHMe BEIMUMHN MAKCHMANBHNX YCKODGHRE AnK DaSHNX
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PETHOROR MOFYT PasaKYaThCcH B 2-2,5 paas. Jnd O0BCAMHOHHODC SHCAMONA
ZBHHHX NOJYYCHO COOTHOMEHUS

YE/g)=0251-35 036, (1.7)
flo CHull §i~?~81 CPORHHE BHAUBRUA MAKCUMANBHEX yokopeuu# AuA 7~ B

¥ Q- Gamnsuux COTpACORuHE npuBRTH pazENMM 100, 200 # 400 cu/c® coon-

BETCTBEHHO, 3HAUCHHR CPECAHOKBAZPETHUOCKMX OTHACHCHME BEARMER MAKCHU~
MaNBHEX YCHODSHAN or opeisux anauenud iegarT, 00 ZBHHHM DABHNX &BTOPOE
B nHrepsans 0,25-0,35 noT.ex. Pal0POC HECKOABKO CHUESETCR IPM KOROJH-

30BAEWN AONOARKTSNDHHY NBDPAMETPOB, TAKUX, KaK NPOXZOIKATEXbEOCTS 1,
BpeMa HapacTanud Kozedamui B Maxcuuansnol Pase u nepmos T xozeCanufl

L t 2 pmeans X maye Hoppenauma Caansuocrn 1 & AuBOKHWUM KOMOUHELMAMY
?apauewpoa KozieCanull noKasaza, WrO HENAYUYNAE NPUCAXESHMT MMEDT MEOTO
220!

[22603% nax + 0.3 T+ 03 g 1+ 2,0,
1=4,850 R+ 0BG T+ 0,043 fg1 420, (1.8)
[=09tg % max- 028G T+023 5 + 5,04,

" Beawumna X, %, & - B um/c®, wefo m wM, T, % - B c.

B paZe paf0or yCTRHOBACHH HODPEARUAK MEEAY CaiAbHOCTBY U CNEKTpaMH
Qypse U pesKuuy {137, 140, 217, 220]. Tlo zeREWY [220]. or8eqaeTeH AR—-
HeflHaf XOPPeIAUMS YPOBHA cneirpansiodf nrornocry ((ypbe—-cnexrps yoxo=
pexnd, cu/cf) |$] ¢ GammBHOCTER i

Iy s |)=0nt1- 201 (1,9)

B pHTEpBaNe 3«7 0annos. [o ASHHNM 3THX aBropoB, Koofdunuerr xoppend-
n¥Y CTeXTPaNLHOl NAOTROCTH ¢ U3ANEHOCTED (R =0,91) Buoie, YoM SHAJOTH-
annit Koafguunent ZAA MHKOBHX yoxoperul (R uo 27} ,

Ha puc. 1,2 NPUBEACHN 3HAUEHRR Zg{s |, OCDERHEHHHE 1D &HCAMORAM
sanuceall aeuaéwpﬂceumﬁ CARHAKOBON HHTEHCUBHOCTH [217]. ConTHOMERRA MO~
ZY GannbHOCTHL ¥ NAPAMETDEME CUGKTDOB PeaKIMM ("MpuBeiessyX ceMcun-
YRCKUX ycxopexun") ABTaNBHC nccaeZosaaucs B padorax A.I. Hasapoma u
C.C. HapGuhnus [140] Ha pue. 1.3 RpuBsieny CpezEMS CHOKIDH yoKope-
Hnll ocuuxa#mopoa ¢ asartyxemieM 0,16 ANR BEMASTPHACEHM! C NHTPEHCUBHOCTHD
6~9 Gamnos.

MoxHO ¢xuA8TH Oonee TecROM KOPDSARLMM ¢ CAIIBHOCTEY YPOBHA CHERP~
POB DBAKUWA, HOEOAU BAMEMUHNX MAKCHMANBEHX yckopenuR. Oznake conperas-
JeHKne, NpuBEASMHOE B [253], HG YK&3NBAeT HA SHAYMTENBHOC CHAXCHME RUcC-
FEpoHK NPX BCNONL30BAHAM AMIIMTYA CNEKTPOB DEAKIEH,

3uauurenpHNll pascpos, HACMOZSeMsd NPH COROCTABNGHME NADAMETDOB
COTpAcERM ¥ BemmunnN cefcuuuecKoTo B(fEKTA, MOXET ONTH OGBACHEH cne-
AYouys’ DPUUREAMY,

1. Perncrpauma xoneSarul NPOBIBOZWTCA B TOUKE, B TO BDEMA,XaK Sanfs-




Pugc, 1.2. Cpepuune Qypre-CuoKrps
6-9=-CainbHNX 3emueTpacenait

;— Yacroza, In

&

Pac. 1.3. Cpouune CROXTDH NpUBE~-
AesHNx cellcumuvecxux yoxgpeuud

- ‘tnp 3eMneTprceHuld paskod muTeR~
GCHBHOCTH

i Tw,m/gz
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ROCTH ONPeANASTCA B DEBYABTATS craruozreckolt 00padorky crenene
NoBpeERCHAR 3xaHuid, poasMemeRHHX HE onpexezeHuol nAowmazd.

2. Ceftouuuscxull addexz, T.e. CTOHEHE ¥ Xapaxrep NoBpexieHWd coopy-
sepull, BaBECHT HE TONRKO OF NAPANETPOB BXOAHOTO CUTHANA, HO ¥ OT AHMHA~
MEYSCKUX CBOHCTB COOPYREEXER ~ nSpuoZa COSCTBENHHX Koxebamull, saryxs-
B¥S U PAZS HOHCTPYKTHBHNX (AKTODOB. YBejsuenue pa3ROCEPAsUA TUNOB
CTPOMTEABHLX KOHOTPYRUMA HOMSOOXHO NPUBOZHT K YBEARUCHAR AMCHEDCHH.

Conocrarneaxe xoppenstull, HOXYYSHHWX D33HHMY SBTOPAMH, HPUBOAWE K
CausKuu pesynbrarau. o HalloMy MHEHM, B HACTOAWLEE BPOMA CRATMOTHYCCKH
BRUGOZES OOOCHOBABHEMMY ssxsvTcs pesysbrars $.8,Anrukasesa [pn. Kpushe
Ba DHC. 4.1 u Qopuyny (1.7)}.

1.3. Napawerpy ceficuuyeckux sospelcrmuil,
MATHUTYZH B DACCTOAHMA

llapameepy Nons HODOTKONEPUOAHNX KoZeOaHMM B JenbHOR soHe CBAABHH ©
METETPANBHENMY NADEMETDAMA OUAra, TAKMMK, KAK cefcuuueciui moMeH? M
¥ MEPERTYAB us, HLH' llapauerpy xonedenal BONUSH RPOTARKSHEOIO MCTOYHURE
800 38BUCAT 0T 60 HHTETPANLENX XAPAKTEDHCTHK # ONPEJENAKICH NOKAJNE-
HUME XS8DSKTEDROTHKAMM YNACTHES paspuBa, Cxuzaluero ® ToyKe sadinjenus
[328]. Bonencyene npampuvecKol HeBOIMOXHOCTH APEACKABAHYUA XADAKTEpA
PaCHpOCTpAHERUA PASPHBA UPE3BHYAliHO TPYAHO CHOAB~JUCO TOUHO pacCUMTETH
BenuuyBY napaseTpos celcuwuecxux sosaeiersull  Gauxmed 30HS NpM RamAOM
OTZOARHOM CyAvmeM sewnerproenuu. Madopmeuua o paaMepax, roomstpuy, Au-
HEWMUECKUX NapaMeTpax 048roB, B OCOCEHHOCTY O JOKAABHKX NapaMETPEX,
Hoyxopa Oi1Galovena 17
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TPYAHOZOCTYIHE,, ¥ NPMXOZUTCH NONBB0BATHCH 00NEE NPOCTHME, MEBCCOBO ON~
pEASNAOMHMA XADAKTEDACTHKAME OUATS N CDBAN, TAKUMM, KSEK JOKANBHAR MA
BETYZa M| I pECCTORHEe, 3NMMUSHTPANbKOe 4, IUNOUSHIPanBHOS R, amde pa
CTOfIHME OT pasphBa, BHUCANEr(0 H4 HOBEPXHOCTL. WCHDIBIOBEHUS DASHNX
paceTORHEWE DPUBOAME K DEIHNM DE3YABTETAM.

B cnyvse nonoabzosasus Rapr OCP n ACP, HB KOTOPHX HAHOCERN B30HH
BOBHWKEOBOHUS OUAIOR SeMNe?pACeHull, Onexyes WSMSPATE DAaCCTOAMUR OF
wAomeAxe 40 CauxalimeR TOURM S0HH ¢ YUOTOM BOSMOXHNX IAYORH OUGIOE,
liccaezsee B OCOCSHHOCTH HEOOXOZMMO IPH IAYOOXOPOKYCHNX 3EMABTPHCEHUAX
(kaBOO KM) % 3SMISTPACEHUAX ¢ NpoMeXYyTouHO¥ rAyCuHOH ouaIa
(4 = 1002300 xu), 28K KaK B HTUX CHYyYAHX DABHMYMA MEXAY SNHLOHTpPabHH-
M¥ ¥ TENDHEHTDGABENME DACCTOREMAMY CCOUGHHO BOAWKH.

SoBCHMOCTH MAKCHMAZLHNX SAKHMUBHHX yoxopeBsl 0T Mars#ryz # paccros-
HEE 2 O DAAJOMOB, BHUGANMX H& NOBEPXBOCTH, MCCNB ZOBANKCE MHOTYMY 8B~
TOpamMd. BHiam npeanoAsHy DAHHE MOAENM 38BMCHMOCTel ¥ s;{(uh. 2)s cyu-’
nmpyﬁ KOTOpHE®, MOXHO BHIEIMTH YOTHpS.

B nepso#t MoZeaU, gpenxozenﬁon Jeresa U Poaeadxnwou B 1964 1.

[443], 3RBHCHMOCTD X OF N, ¥ ¢ BUDExXQeryCA CACAYOMMM COOTHOBORMOM:

L‘Im,‘nao‘ﬁnh cfg(mdcj {1.10)
T4e 8, B, ¢ - KosQQuuHeRTH; KO&CT&K!&(i QOHYEO NpPYHUMEETCH DEBHOR
25, .
B pamxax BzopoR Mogenw, onucsuHoR B pacors K. Aku n lI. Puvapics [5]
@yxxnnonansnaﬂ 3BBUCHMOCTD ONMONBEETCH BHDAXKGHHEM

YT =ac bl - &fﬂ(c;/z+ca/b)+fz (1.11)
TZE C4s Sp4 {, 8,6, d - xosdbunueszn, B Gauxsed u Aaasugﬁ SOR8X 160~
METPAYSCKOS PACXORABGHG NPUEATO HPOMOPHEOHANBHNM P » Corsk Mex-
ns'mnm‘, M % B3 uoaeam Bypa z JxoMEepa ONUCHBAGTCH BHPAXSHHOM [251]

bR =avbt -d (mc,) (1.12)
#, RaKoHeiu, B paurax uerseprofl MoZeam, npezaoxsHEoR Kewncemnow [239],
COOTBETCTBYNUME BHDANCHMR 3aNUCHBSWICHK B BUAS

Llfimm:aﬁﬁyéaz[ uciwp{c;.l‘lb}} . (1.43)
llocneauee Bupaxsrne HAMAYHUUM OOPA3OM ONMCHBAGT XABPEAKTED 3ABHCKMOCTH
BEIMYAN MaKCHMANBENX yeKopeuu# or ML B & . OHO MOXOT OHTh HpejpcraBje-
HO 3 BUA6 ABYX cooTHomeHud %45

£ =0,0159 eap (8368 M)z +0.0606€xp (03 M1} (1.14)

£=00185exp(4.2820) [2+ Q147 excp (0732, us
B OCHOBHOM ZAR CXRETOBHX 3oMierpRcenud » uuzepsaze wmarmusya 5,0-7,5. |
Ananu3 aeuxexpaceunﬁ C DA3HBM MEXAaHA3MON NOZBMEKN [OBOJNKMA IOCTPORT
3BUCHMOCTMN m",“ f(ML,z } OTHeABHO AAA CABUIOBHX ¥ B3CPOCO-HALBKIOBHX
semnerpacesuii, B rpaduuecKoM Buze OHE DBOKS3aHH HA puc. 1.4 1230] lpx

18



i i i i i i H
5 55§ 85 7 75 M

PuG. 1.4. 3aBUCHMOCTE SMINKTY4 MEKCAMOEBHHX yCKOpeHWR 0T MarHuTyz AnA
{rXCHpOBaHIEN X paceTosanit

1 = CEBATOBHE 3EMICTDACOHHUA; 2 ~ BBGPOCO-HAABULOBNG BSMASTPRCEHUI.
Yucaa OKOJO KDUBHX - DPICCTORHME, KM

R

- ; Dol Lo
B . N R T FSRRRRE PN TR |
020 56 100 200 400800 45 10 20 40 80 16,014
o /52

Puc. 1.5, Kpupne pacapejeueHMs 3HAMCHAM MAKCHME&NDHNX ycxopenn#t (a),
gpoaaxxn?ensaocex RHISHCUBHEX KoJeOmH#R (6) znA sesnerpmcobm¥ pasuoH
QTHUTYZH

a1 - n=3e4!9§,2 -hu;s*s,4~ 3 ~ N=5,545,9; 4 - H=646,5; 5 - N > 6,5;

G: 1"~ K ¢S5 - N=5¢63 37y > 6, % - gcxopeaue Kozjegasgi 4aorTuy
rpyiTa, OM/C2; i, - ZUMTENBHOCTH KoXeGaHMR, C; P = BEpPOATHOCTH
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OTCYTCTBHA HAZCXHHX OHMHNX O MOX8HM3ME CyAyuHX semnstpacesuld npezna-
raeTCA UCNOABLBOBATD ZUATpaMMy puC. 1.5, BROMDAA MAKCUMAUBHHE BOSMOR—
NG BHAUERMA X max ADA 3azaHEEX M, w2, '
3BECHMOCTY CPEAEUX BEAMuYMH MANCHMaABHHX YCKODEHEE oT IuNouer?pa
HHX paccrofHu# R (B ¥XM) MOrYT OHTH NDUORMEOHEG ONYCEHE CASAYOEMNH B
PARESHATMH S

X = exp (-0,0916R + 4,735) npu 3,5 < M, € 4,5, (1.15
:ﬁ:eapéOOQZR+ 5,17} nps 45 < M ¢ 5,5,

T w exp (~0,0272R + 6,102) mpu 5,5 ¢ Uy < 6,5,
%= exp (~0,0108R + 6,63) 1pK 6,5 < M 7,5,

P48Mepy R, aoH c1aforo H3MEReHUR ychpeuaﬁ BONME MCTONKMKA CBRBSHN
¢ MaTHATYAOR COOTHOHBHMUEM

Uy = 0,195 iy + 0,04, (1.6

Paaueps "OammHe A" soHw R ¢ R, OmisKd nO NOPANKY BENUUMHE HPOTARKGEHOC-
% ovaras L (xu) [228]:

QL. 0,52“5 - 2901 s (1 01?)

Ha puc, 1.5,8 NPEBSZCHN KpUBHE DACHDEZSNCHHA AMIIMTYH MAKCHMBIBEHX
YCHOPOHRR X ,,,, A7A DABNKUHNX UNTEPBANOB MATHMIYZ B NpEAeNaX PACCTOR=
Halfl B ¢ Ro’

B pesyapraze anenusa 110 TPEXKONMTOHEeHTHUX sanucell ycxopeuu# Ouan
YCTEEOBACRN COOTHOUSHMA MOXAY BENMUMHEMM MAXCHMBARHOTO ©AMHHIHOTO O
KODBRUA 9:1 » HBHEDEHHOTO Ha ozHofl ¥3 HOMNOMOHT, PODM3CHTSRBHOPD BEXKT(w
pa 12. ¥ NONHOrO BOKTOPA 33. B 15% cayuaed pASHALUS NOXLY BORMUMHAMH
.'£ # 3‘,2 Rocrurans 30-35%, 8 B 60% ciyyaes Ouaa uenee 10%.

flp# conocTaBaeHMN NOAHOFO BEKTOPE 3 B oznolt MaxcuManEHOR KOMnoHeH
TH X, B OTAEABHHX cayYaAx (ue Coxee 10%) pasHmua Aocruraza 40-50%, a
HOAABIANEEeM GONBUYECTRE cxyuass (oxoxo 80%) passula Owna meumwe 30%.
Taxuu 06pasoM, AXA pacyeTos coopyzenull oOWYROTC DUNG BuCOD oZEOM MaK~
CHMANBHOR KOMIOHEHTH, NO-BAZEMOMY, EONFCTHM. llps pacyerax 0coCo 0T~
BETCTROHHNX OCBEKTOB yuer ofeyx POPHICHTSNBHHX KOMUOHEHT MOXST OHTD
3aMeHeH YBENWUGHAGM QWITUTYAHOTO YPUBHA MAKCHMSNBHON KOMNOHEHTN B
30%, OPHHKMGR BO BHMMAHME CNUB0CTH YACTOTHOrO COCTABE ¥ (POAOIRATSIH=
HOCP?M ZABY¥X IOPU3OHTPANBHHX KOMRNOEEHT KoneCanuf. .

CoorHoNCHA® BOAMYAH TOPH3IOHTLABHEHX ¥ BOPTHKANBHHX yOKOperuA :frfiin
JEBUCHT 0T DACOTOAHMR JO MCTOUHMKE M OF0 MOXAHM3MA. BOausm MCTOUHUKE
HO PRCCTORHMAX,COMBMEDUMEX ¢ TAyOuHOoH BepxHel YaCTu paspHBE, SMAARTY=
AY BERTRKaNsEHX yoxopera¥ MOIYT cgr:b B 2-2,5 pass BWI® POPMIOHTANBEHX.
llpy yzanaeHEy Ot paspupa BeauunHa !tr/iéB BOa3pacraer, Jocraras 2-3 Ra
paccronsuax 20-30 xM. JT¥ 38BUCMMOCTA CONPOBORASPTCH 3HAUKTEABHEM DAG-
spocou 230]. -

{IpoACAXUTEREEOCTE KOXeCaHull ABAAGTCA BAXHHM HHKCHEDHNM HUDAMGTDOM.
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Puc. 4.6, JHArpaNus paclpORENOHMA BOAMUHA CPeLHEKBAADETHUHNX YCKO
Hull B Gmsgaeﬁ 80H@ NpY COOTBOZCIBYDEMY MATHHrYZax M B ypomusx odeone-
YEHRHOCTH

[l 0CH afcumEce YCROPENAE HANO 8 AONAX g.

Ha puc. 1.5,0 NPHBEASHN KPUBHE DPACNDEJEACHRA "apbsrruBB0AT npoROMEH-
TeNBEOCTH Koaeﬁaxxit'ﬁ Ha yposee 0,2 !tm. $30OeRTHBHAAT NDPOACAXHIBHE~
HOCTS KoZieganui ’E (B ¢ ) Ha TBEPAHX ¥ PHXANX IpYyHTAX CBA38KE ¢ MAI~
FMTyZO! K DACCTOMHUEN Z0 PESPHBE 2 (B KK) COOTHONeHMeM [230]

Tg= =0,2014, +0,264 Ls t-0,65 5044,

To mOp8 M, #0412~ 0BT 024, (1.18)
o zerHuM [141 npoZONKATEABROCTS KoneCaExd 1 He yposue 0,5 :tm,, ¢BRag~
Ha WXMWRT paccTOofNUSY R COOTHOUSHNEM

Yt =020+ a5 R-1.3 vc, (1.19)

rze ¢ - wneaesyslt Kos¢dmumens, pas rpywror IT xaveropun ¢ = 0, I karvero-
pan ¢ = 0,15, 111 xareropuy ¢ = +0,I5,
CoOTHOUGHEA MOAYUEHN EA OCHOBC BHERMBS 3IWeUMTENBHON BHOOpKA ZAHHNY.
Ha pre. 1.6 TPUBCNGEN ZKATPAMMN PECNPE/SIGHRA BEJUMUHE CDERHOKBAL-
paTuuecKux ycropenul "f/o 0 OnuxHel 30HE JAAR DEJHEX ypomeﬁ BBPOATROCTY
P. B zmenasose paccrosuE# o 150 ¥M yONBAEME BEIUUMH £ C DACCTOAEMOM
R ONMCHBAGTCH COOPHOMSHMEM [112]

-
g

=%, exp (-0,04 + 0,00013R)R, (1.20)

Ws unoxecrna 3aBHCUMOCTOR x,,mzf (uL,A R,% ) uoryr CuTs BHISNGHH
E8K Heu(0Ree HEHSXHNS I4BHOEMOCTH {1.15), ONACHBEOUME CBRAhH MORAY
UAKCHMANEHEM YCKOPOHMOM, MBIHATYZOR W IUNOLEHTPANBHHM DACCTORHMEM, U
KDUBHS DHG. 1.4 ANR ONpezenoHun X ,.. NpH BaZAHHYX MEIHHTYZEX M pac-
CTOAHMAX % 0T NOBEPXROCYHUX DEBpPHBOE CABATOBOX0 ¥ BBGPOCO~HAZBEIOB0=
IO 2ENOB.

- puCTe RN MEpENET oMU, XapaiTopHsy LA 1acTOTHNN coczas KoneCanud,
ABnfercA BuAuMmi mepuox T (B ¢) MBNCHMANBEOTC XoXneCaHus xm,, zm,,.
3asucagocu T a§ (u ,R) (R I8HO B KMZIOMGTDEX) MOXET ONTH BHDAROHA {op~
wynokt [14]

{3 T= 045, + 025 {4R~c. (1.21)

B cpegseu zns ycxopeuu#t ¢ = 1,9, Ans oxopocred ¢ = 1,5, CootHomexud

21



Tadzuoga 1.4
 BHANOHHR Loy (B OM/0Z) mp § = 0,16

-
Be x B oM/ct BenuugEa % B oM/cl)
7, ¢ nggs -_ao,'! xn(sxauéxu%x "T. o |p¥ ?s 0,¢?n(anatzennxx

LT L
044 3 | 4 0,6 N7 4525
0,2 445 1903 0,8 212 1426
0,25 465 1946 1 171 1199
0,3 463 4989 145 1 703
044 395 1793 2 7% 556
3 55 393

axa Cnmxmed soms (R ¢ R,) ¥ TBEPAMX ¥ PHXNMX IDYETOB MOTYT ONHTH samu-
caEy B BHZe [230]

§r = 0,18 N, + 1,710,067,
&1 = 0,097 My, - 1,06£0,032
npu xoedduumerrax xoppsaaums 0,9-0,97.

Ha ocxose anaxnwss OKOXO 100 axcezeporpamu 3amaze CHA Guan paccup-
TEEN 3EBHCEMOCTH CHEKTPOB RNPEBOZCHHHX coUOMMYECKEX YOROpeHud ¢ 8a2y-
xauueu 0,16 07 JOKAABHUX MGIHUTYA M| ¥ SRELGHIDAABENX DECCTOAHEN [56}.
Bonsmuycrso sanuce® Cuno NONYYeHO E& SIAANBRAABHNX OTJORSHAAX, CODEBEY=
creyvmEx rpyuraM II-I1l rareropum, B vats. 1.1 ZeHH PACYSTHNE 3HEUG~
HUA SMIUMTYA CNEGRTPOB NpHBEJGHEWX celicMmyeckux yoxopenull I (B cu/ca)
#48 JEXCHDOBBEBHX NODHOAEX AXA ZBYX KETSDBANOB MATHETYA ¥ paccrosumii:
M, = 4,346,2; A= 15060 xu; Ny = 6,347,7, 4>60 xu.

ABGANS COXBENX BNGOODOK ZauHWX rpedyer f1apAMETPMIGLMY CHEXTPOR ©
‘TOXHD NONCKOE COOTHORGHAN MOXAY CHEKTDANLENNH NADAMOTDAMZA X MATHKTY-
aok, paccromuued. Tak, 3 [230] cocrasannucs sammcumocrs or M, ¥ %
CAOZYOMUX CHEKTPANBHHX NEPEMETPOB: JPOBHA OCHOBHOID MAKCHMYMS ¥ maxs’
COOTBEXCTBYONGI0 6My Lepuoxa Ty ¥ IPAHMUENX NepoXos T, ¥ T, Ha
ypomse 0,5 i;',m, X8PARTOPEIyONEY LEPHHY CNEKTDE DEeaKuux g(T) ¢
5A~HNM BATYXSHWOM. DABUCHMOCTH Hmuw ={(M,) MCKAZKCH AA% Tpex MHTOpPBA-
- 0B pacCToRHKR (o = 5910 KM} o= 10820 KM; 5 = 20440 Ku) nps koafdu~
uMenTax KoppeasnEx 0,61~0,77:

&i »‘ = 0,251 ¥, +1,27240,20,

fg §= 0,277, +1,0240,23, (1.23)
Mgq = 0,313 Wy, + 0,59720,20,

Bune yoramomnema cAsfas SEBACHMOOTH 0T MATHMTYA LHEPKOZOE OCHOBHOXO

(1.22)
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Puc, 1.7, CHGKIDH JCKODOHUA OCHUNAMTOPOR C SF-HMM 3ATYXEHHGM B KET6p-
BRAAX paccwo&nmg_a-zgi_ fcg (&) ® 20-40 g’ﬁ (6) e ¥

I, IIX - p=0,9; I, I - P=0,95. Ynuona HA KpUBHX ~ BHAUGHHA MATHATYAH.

uaxcuMyMa Ty M KOPOTHONGPHOZROTO Kpaa cmexrpa T,. [P yBeauvenk: pas-
MEpOB MCTOYBKKS, 7.6. MATHMIYAH, CHOKTD PacHupas?OR B AJIMENONEDHOZHYD
06nacTs ¥ CBABH MOXNY BeamumHod TpamuuEOro mepuoxa T, ¥ MarEmryzof
M, Ba paccTosHuax,Coasuux 10 KM, MOXez OWTH ONHUCAHA COOTHONOHHSM

1475 = 0,135 My ~1,04:0,24 (1.24)

'C AOBOXBHO HUBKUM KosQPuUMEHTOM Koppeasuws, pasuuM 0,57. 3navenus T,
zexar B uurepsaze (0,0540,07) - 0,25 c¢. Jnavenus Tg = 0,140,735 ¢.

Ha puc. 4.7 npasezers B JopMe Tpamsumil cuexepy yokopeszld oonEaNd-
TOPOB ¢ SH-HNM 3E8TYXEHEON Np¥ ABYX YpoBHAX BepoArsocey P (0,9 m 0,95)
AnA ZBYX ®H?8PBEx0B paccrosuuM: 0-20 u 20-40 xm. Ha DHC. 1.7 YOpHHME
T0YKaMR RoKa3zaH Npezuoxesunit B padove {250 |cpexmalt cmexsp peaxmum
seunetprAceskd ¢ My = 7 Ha pacCTOREMM 8 KMj KpeCcTHRAME - paccumzanyul
[263]cpegunit cuenrp peasunm semnerpacenmdt o My = 6,5 Ha PECCTOREKH
8 xu, Ha puo. 1.7,0 NOKA3AHY COSKTPN YCHODERUH (GOMMIIATOPOR NPK 304~
TeTpAceHuHx ¢ M = 6,5 HA pACCTORHME 40 EM, PACCYMTORENE B g[233]m
seungrpacenud Sanaza CHA u semnerpacesu# fimomuu /[248] nps ypomse se-
postHootE P = (,95. #3 coH0oCTABNEHUA CPEAHMX CHOKTPANBEHX MDMBHX,
DACCUMPERHNX SMEPUKBECKUNA ¥ HNOHCKMMY BCCAGZOBATENAMM JNA ARNNBHEAS~
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Puc. 1.8, Cpeanue HOpMMpOBAHENE CHEKTDH poaKnuK Yoeropsuu® (a) # Cxo~
poCTH koaecauuﬁ (6).

ropugouwansuuun OTpe3KeMK yKalaK ZoBepurenssuB murepman 70%-BHX aHa-
qeHn

AN \\

mm,f’(}“‘ N \
XX >

4
\/ § \\/‘/ /]
o 10 0 7

Pug. 1.9, PopMa CpeRHNX CTMOKIDOB PEAKUMM semnerpAcenuidl runa "copoca
(1), “336poca" (ag B CABKIA (g P

Exnposms

Hux rpyitos (II-I11 KaTeropmu), ¢ EDMBEMA, DACCUATAHHEHMM B [60,
230], MONHD CZ@XaTh BWBOA 00 WX YAOBISTBOPHTONBHOM COIACHI.

[157] HAPAAY G YPOBHEM MAKCHMYMA CHEK?DA PEAKIUM gnm, ¥ coop-
BOTCTBYKUREI'0 ©My DEpDUOZAS DACCMATPHBANSCH NOJRAR ZOTApU(MUYSCHAR BMpM-
HA CHBKZPa $¢ Ha yposue ¢ = 0,7; 0,5; 0,3 0T MAKCHMANREOIO0 3RAYGHUA

Se=k(14/1,) . (1.25)
(T@ # ‘T¢ - xpanuue BPSBHE ¥ JeBHe NepNozs Ha yponue ¢), a raxxe xa-
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pARKTEPHCTHEA SCHMMOTDUE CHEXTp0> (ASBER K NpaBad EEDUHA CUOKTPA) O~
HOCHTENBHO PSBOHSHCHOTO NEPUOAA:

se=R /Ty, Se=H(/T), (1.26)

rae T — NEPHOZ OCEOBEOTO MAKCUNMA.

Ha puC. 1.8 DOEA38HH CPEAHME HOPDMEDOBSHENE CHEXTPH peaxumi ycxope~
guA (8) W cropoct¥ (¢) AAA Mupozod BHOOpHM AQHHWX (yRasaH 70%—uull uu-
repBas BOBMOXENX aHaueHsit 5). He puc. 1.9 NOKasaHN HODMUDOBEHHHe WO
ypOBHO CPOAEUE CHOKTDAJIBHNS KDUIO AAA 3CMISTPACEHEE C MEXaHMaMaMK
rune cepoca, B30poca ¥ cABura [137].

ConocTABAAA PE3YNLTATH pPA3WHX HOCHezoBauui, MOXHO CZezars BHBOA 0f
OTCYPCTBHEM CYHOCTBGHHNX CTATUCTHUECKH SHAUMMHX pasiuumdl Beregcrsie Me-
NONH30BaHYUA CANBKMX BHOODOH JaHiNX. NCHAOUCHH® COCTABAAGT BHBOJ .[437]
0 GOCTIOAHCTBO WLMPUHN CIBKTPOB pegkuu# Ha yposue (,5 gma < HOTOpHE He
NOoATBEPRLAGTCR AAHHNME ADYTUX Mcenezonanull,

1.4, Brummue PpysroBHX yojoms# Ha napanerps Boszelicrrall !

CymecTseHHOS BAMAHME HA NBPaNeTpH CeloMMuSCKEX Koxe(auul oKaswmany
TpyATOBHE ycaoBug n penbed (mozesumu¥ m nosepxmocrsnB) Ha crpomrenssoi
NROMAAKe. SQfexr sTOr0 BIMABAA - Cnoxuu#, W ANA TOYHOre pacuera cefic—
MIYECKEX KozeSanuit HeoOXOAUMO AeraibHOe aHanue celCMMUECKOTo paspess
A0 KOPEHHNX DOPOA, T.8, AAHHNS® ¢ TOMLMHAX OPAGABHHX CNOSB M CKODPOCTAX
pacnpocTpaieEnA CONCMMYECKNX B0JH, AGKPEMEHTAX HNOTNOLOHMR B HHX, &
TaK%e 0 QopMe NOBEPXHOCTH KOPSHENX HOPOA, NOLCTHAGDEMX DHXANE 0TA0XO~
uus. TaKan MHQOPMAIMA, KAK NPABENO, [OFCYECIBYET. |

B0 RE EDEUS NpH MACCOBON OPAGOTKE AAEHNX C LOABD NORYUSHHA 38~
BUCHMOCTEN HAapaMeTpoB KoJe Causit 0T MAIHKTYZ M PBCCTOAHRK xXapaxtep no-
Kansyex yeaoBu#l crieyeT yuUMINBa¥h KAK B LOJRX CHMUXEHWA pascpoca, TaK
B ANA WOKAWYCHUA CHCTEeMATMYECKMX OmMOOK NPU NOCTDOCHUM BABUCEMOCTON,
KOTOpHe MOIYT MMOTB MECTO, 6 CAM B PSSHNX BNOODKEX A@HHNX (CKAXeM, AMA
pasHNX MAPEMTYZ) NpBolnejant ZaiENe UaMepeHull DH CYuSCTBOHHO DaSHNX
PPYHTOBHX YCHOBHAX. Zgxe Npu rpyod KraccuduKanu¥ PpYHTOB Opravysanid
CoNBUNX BHOODOK ZSHHWX ¢ OXMHawoBwME M M A, R, & HA pDas3MMyHWX IpyRTax
B HaCTOAmEE BpeMd AOBOJLHC 38YPYAHATENBHA #H3-8A OTPAHMYEHHOCTE O0%eMa
JKCUEPUMOHTANBENX JIGHKHX, HE I0NOPA yxe O As7anbHOR xnaccufuranuw,.

llosToMy npu mnoucCKax xoppemsuufi Memgy napaMeTpaMu KomeSauuil, Maruu-
Tyoamy ¥ pacCTOAHMAMH URCTO NPESEraldT X NOBOXBHO TpySoll xxaccmdmrarmw,
Paazenns rpyHTH H8 ABa TROA: TREPANE M PHXJNG. K BepanM MOTYT GHTB
OTHECEHH CHATBHNE WIBEPRGHHNO ¥ METAMOPPUYOCKHE ODOPOZAN -~ TPAHUTH, AuA=-
Gasn, nop{upuTH ¥ np., 4 TAKEE IJOTHWE 0CAAOUHHE NODONH — W3BECTHAKM,
[BCUBHUKY, PaNSUBUKYA, KORIVIOMEpatH, CKOPOCTH DACNPOCTPAHEHUH NoNepey—
ENX BoyH B KOoTOphx (ANA Bepxuux 20 M) cocrasaser 700~800 m/c m Conee.

Ko mropod Kareropam MOTYT OWTH OPHECEHH BCE OCTANBHNE DPPYHTH,. Ilpu
TaKOM TpyOoM pasAeNeHMM ZMcnepeys OyZeTr SHAUMTENBHOH, OHEKO 370 BHHYX-
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JBHHOO DA3JONOHMB Ha-3& OTCYTCTRES Gozee Zeramsmol mufopMammz o rpym
TOBHX YCAOBKAX, & TEKEE HEQUXOAMMOCTY OPISHMBALNMM CTATHCTNYOCKE Npexd
CTaBUTeRbHEX BHOOPOK HAMHEX .,

OrknoHeHus 0T uzeanpHol yOpYPoCT¥ ¥ CKANBHHX ¥ KOHCOAMZMDOBEHHNYX
IPYEZ0B OTHOCHUEONBRO HOBSIURK, 4YTO {l03BOAAET C HEKOTOPHM Npudauxesne
HCMOZB30BATS ANA KX ONUCARMA MOZSAD anHeiBEOR BARKOYRPYILOCTH [%]

B’ peayierare MCNONBB0BAEMA TAKUX MoZened, A TAKAE SHaNUBA Konelsuul |
TPYHTOB HpM OTHOCUTEABHO CAAGNX 3SMETPACERMAX (X0 5-6 Samnos) yera-
HOBAGHO OTCYTCTEHE BAMCTHHX USMeHOHEH BHAa CHOKTPAABHYX X8P&KTOPUCT]
PHXINX 70JW OT HHTOHCABEOCTM Bougefcrsull. Oanako Npu nepexcze K Goxe
HETEHCHBHEM KONOUBHKAM NOABAAETCA aaancm&ocm pesxian IPYRT8 OF HH-
TOHCUBNOCTH BOBOYRIEHUA, ,

TaK, NpA ACHONBBOBAHKK YIPY FONNGCTUYOCKUX MOABNEH OWAC NOKA3&HO,
yzo NpH YBENMTGHKM MHTGRCHBHOCTW BXOZMHX CHIHAJOB JCUJNCHHE KONSCaHUR
puxaolt TOAmE CHUEGSTCA, MGKCHMYM CUSKTpaiBHON KpuBoll CABMIBETCR B HM
KDYacTOoTHY®R O6R3CTSH, NOABAANICA AONOARUTEADHHE JBSH X MBKCUMyMN Ha

- enekTpansuoll XapaKrepucTEKe JOPYTONNACTHISCKOTO PHXAOLO CJOR [44 ,
106]. 3% BHBOZM NOATBEPNASNTCA DE3YABTATAKM BHANNIA AKCTIEPHMERTANBH
E&HHHX . QS vas

Ha prc. 1.40 NOK838H TpaGEK IABUCHUMOCTH BEIMUMK OTRONSHER MBKCEM
HHX YCKOpeHmM, 3apOTHCTPEPOBEHHNX OZHOBPOMERHO B RYRKTAX CO CKazbRuM W
(umgexc 1) u puxmsm (MMAGKC 2) IDYHTAMN, DACTONOKSHHHX OZME 07 ZPyro-
FO H@ DPaCCTORHUAX, HE NpEBHuEPEMX 15% OT I'ANONUEHTDSRBHOTC., B GoxsuMy
BE CAYYSEB MOWHOCTE PHXIMX OTaoscHull Onza He smeses 100 M. Iepuozs Maxi
cuUManBHNX yoroperm# nexar 3 uHTepsane 0,07-0,% c. B yurepsaze ycmuope-
gull 40 ~ (100#150) cu/c2 ypoBeHE ycrOpDeHME DHXJHX DPYHTOB B OD8AHOM

B 2-2,5 paga BuNE, YeM CHARBEEX. B aTOM MHTEDB&TE yuxopeauﬁ BOUYUHA
OTHOWBHUR X /:1:1 He 3BEMCHT SaMBTHO 0T fc.;, B oczzacm ac,, = 1504200 cn/o
OTHOREHAE 3:2/3:1 HauwHaer yOwsazh ¢ yaemuesneux K Npy ycxopennxxa&q :
soasmux 250-300 cu/ca. SMITAT Y At ;ycxoper-m!t pmeiX PPYHTOB CTGHOBATCA B

_ Hi%e, WM O _GKAXBHNX... '
38BACUMOCTE :1:2/3:,, 01 :c,, B DACCMOTDPBHEOM UHTEDBAZE yOROpeHull Moxsr
ON?h ONHCAHE BHPANEHUOM {230]

$p/t = exp(-0,0032%,+0,937). (1.27)

NoA00HOS COOTHONGHHE WMGET M6CTO B ofaacTd Amux Boas A< h (fi- Mom-
50625 pHxno# Tonmm) M, BEPOATHO, OOUBACHAETCH HOYHPYIOOTEE. .
kIS CODTHONEHNY (71.9,3) MOEXAY NDOZOAKETSABHOCTEY Koxesauu® T,
MaTHuTYZOH u ¥ DACCTOSHMEM 2 DT DE3pNBA NO3BOARST CHENATH BHBOJ O 10
9T0 BARMM OF oqara RPOACAXUTENBHOOTS KoJeGanud puXINX IPYHTOB COABEE,
YSM TBEPANX, ¥ DA3HMLE YBEAMUMBHGTCHA IIDH VAANOKMA OT MCTOUHMKA. BOnua
049ar0B Sonblux sewnerpscennd (M = 6,5) npozossurensHocTs xonofapui pu
JHX IPYHTOB CTAHOBHATCA MEHBIE, UEM TBBPANX, BEpOATHO, BOAGZCTEREE He-
YUPYIOTO LOBSASHMA DHXNOTO IPYHTE NP MHTOHCHBHMX BOsZeHCTBEAX. CoOT=
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Puc. 1.10. BaBKOUMOCTH gomenna KozeCaukt PHXNHE TPYHZOM (2) :'s‘z/:i:’,,
07 BMAIATYAN YOKOPERMA X, CKAABHOTO rpydra (1)

Puc. 1.11. CHORTPY NpuUBBgeHHHX collcMuysciux FOROpsMmE ¢ npH agTyxa~
ﬁug 0’§§6Axﬂ CRAXBHHX (1) # puxaux (2) TpYETOB A8 36MISTPACEHEYA ¢
=5 B

HOMOHME MEEAY BBIMUMHAMK BUUMNX NEPHOZOB # MalsmryZoR B Grussell some
ARA TBODANX M DHXJINX TPYHETOB MOIYT ONTH SGNHMOEHN B caenywued Jopwme:

&3? = 0,184-1,7110,067,
T = 0,0974-1,0610,032

- npR KosdduuueETaAX KOppeaAULBK 0,94-0;97. Ha coorHomeHER caexyer, uTo
xofe6anus TEOPAHX TPYHIOB B CPOAHEM BHCOKOYACTOTHEE, WoM DHxuwX. Oxsa-
KO B BHOODKS AJNs DUXJNX TPYHTOB RPEOOJAASnd 3alUCK HE NOBEPXHOCTH. O0F«
Hocurensuo uoumsx {R>100 M) oraoxemui.

Rrax, npy HETEHCUBENX KONGCOHMAX C AMIUTYABMEA T = 2504300 cufcz
SMMIHTYZAHSA YPOBOHE M IPPEKTUBHAS NPOAONRUTEABHOCTE KOASOAHME DHXNHX
TPYHTOB MOTYT OHTb MEKBHE, UeM TBOpZvX. Bosse BHoOKuM yposeHs celcuu—
USCKOro sf})eXTa Ha pHXJMX TpyHTax, BOpORTHO, o00BACHAETCR MX CONbmBH
A6QOPMUPYEUOCTEE .

XapaKTepHHY BMA CROKTPOB KONCCRBME TBODANX ¥ PHXJHX IDYHTOB HpUBe-
AeH H& puC, 1.1 {56]. [Io AaHHEM BTMX 8BTODOB, B UHTEPBAAS HEPUOZAOB
041-0,25 ¢ ozrOomense smaveHxnil npusezenuux celicMuueciux yoxopenudl Ha
CHREJBHOM PPYHTE K BHAYSHMAM HA PRXJNOM DPYESe COCTABNAET B CpezHeM
1,32, Hecxondxo CpRee BHCOKUS BOAMUMEY (1,64 U 1,42) ANA CPOAHKX M ME~
Z¥BHENX sHaueRud monywems B [137]. liupuna CNeKTpOB pearusk (ycxopewud)
B8 ypomuax 0,7 # 0,5 wensme AN CHARBHWX Tpyuros Ha 0,14 1 0,29 jor,ez.
GooTBeToTBENHO. JlorapuQMmavecKas MMpMHE CHSKTPA yCHOPORME ANM CHAJBHNX
B DNXJNX FPYHTOB CODCTABARST COOF¥BSTCTREREC 0,21 ¥ 0,35 858 ypoBHAX 0,7
u 0,41 u 0,7 #a yposue 0,5. MOAMAHHNO BHAUCHKA NEPAOZOB OCKOBHHX MAHCH-
UyuMos T¢ xns CKANBRHX ¥ DHXJMX TPYHTOB Oasanmck paseEmMy 0,1530,1 ¥
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Tadéxuna 1.2
SHaYeHES NADAMETDOB, NDE KOTODHYX HACKONSETCHA DISKXERCHES

Mg b, XM *, cu/c® t, C Qo {(oW/e®)e0
5,5 ' 4,5 328 3,97 1302
6 10,5 224 8,16 1380
6,5 25,5 154 9,5 1463
7 81,5 106 14,7 1558
7,5 150 72 22,8 1640
7,9 300 53 32,2 me

0,1940,1 #or.ex. SHauemud Iy AAR CTIGKTPOB CHOPOCTH 0OONBOTCTBHAD:
pasus: Toy = 0,21 0, Ty » 0,27 ¢ [16, 137

B pesyasrare orarucruvockod oCpadorEM 11 nap CNSKTPOB peakuuu pac=
CUMTEHN KPABHE OTHOWGHMA CHOKTPARBHNX AMINMTYA KOABCaHEE pHXINX TPyH-—
T0B gp ¥ano# smomsocTy (5,<20 i, MHZExc 2) ¥ Gemaoﬂ uomgoctd (&>100
UEZOKC 1) K BNIAUTYRGM KOACCaHMM TBEpANX TPYETOR gT. Kp#rne OTHODEHUR
K,,.a § p/ §r NPUBORORN HUNG:

T,e 0,05 0,08 0, 0,2 0,3 0,5 0,8 1 z
K, 047 0,7 0,8 0,9 1,2 1,6 2 2 2
Ka 2’6 2,5 2’3 1 ,6 1 '4 1 '1"’ 1 57 1 ,07 1 903

TA6AF6T OTMETHTh, W?0 YPOBOHH yOWAGHMA Puxnof ronmet MATOHCHBENX KONE=
Canul EMe®, ueM CradHX Konecesmd., B odzacTH AmMH BOXR A<h yCKOpEHHA
KXozeJarui 2BEPAOrO IPYRTA BHES, WOM PHXAOTO. QCOCWSHHNS CREKTpanbane
XAPAKTEPUCTUKE MOTY'T OHTH HCHONSB0B4HY HpM NOPOCYETS CHEXTPOB paaxunz
¢ OJHOTC THIA I'PYET8 Ba Apyrod.

B psaynsrare MHTEHOMBHNX KoneCauz#l NpOMCXOART YINOTHOHK® CYXHX AO—
PHCTHR IPYHTOB K UX HPOCHAKA, & THKEG DARKMXERNE BOZORACHESHHNX IDyH~
roR. fBZGHNE DASXMESHNE HACANZBJOCH RPH 7-11-CRANBHEX 3eMNOTPACCHUAX.
B [254] ma ocmoBe amamusa seunerpAcemxft ANORME OHNO NOAYHEHO COOTHON®
H#®, CBASHBADEGS MATHETYZY M ¥ 3nMUGHTPANSHOS paccToAsus A (B Ku), Op
KOZODNX NPOMCXOZMIO DESXMACHES NACHGHHX IpYHIOB:

{ﬁaa 0,774:3,6. (1.29)

B ra0a. 1.2 npmBeZeH: ZHAYGHUR MATHATYX ¥ COOTBOTCYBYORMMX P&CCTOH-
B4l A, PaCCURTAHENX MO Gopuyne (1.29), a raxxe SHOYSHUR MAKCUMENBHEX
SMINKEY X ycnopennﬁ g npoZonxuTenssocTd T MATEHCMBANX KoAeCsHMM Ra
¥Yposue O Sz,.m P saBncAMoCTH 07 M ¥ A no sewrerpRCeRHAM Amommy [248]
Conocrannnn 3HANOHMA, NPKBOASGNHNG B TAORK. 1.2, MOKHO CEEN&TH BNBOA O
TOM, 910 BJ{eKT pasEaeH¥d SaBECHT KEK OT YPOBHH ycxopeaxﬁ KoneGanuf,

T8X M OF MX NPOZONRETENBEOCTH., BoXMumms Q NPOUBBORCHUA 3»«»" oxasa=
nach Haudones yorodumsolt: .
140, = 0,047 + 2,86. | (1.30)
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Pra BEANUHHE OWJIA HA3BAHA COUCMMNECKUM NMOTEHUUSJOM DA3ZUKEHUA [229].
fipu SBAUSHKAX Q. PABENX ¥ CONBUMX BOIWUMH, YKA3GHBHX B Talll. 1.2,
crefy 6T ORMAATH DASKHEGHMA DHXJHX BOJOHACHUEHHNX HECYAHHX I'PYHTOB,

Cnexyer OTMETUTE, UTO BO3MORHOCTH BOZHUKHOBCHWA DASKUXCHUA 38BHCUT
ge TONBKO OF YDOBHA ¥ NPOAOJRHTONBEOCTM BOBXBHCTBMA, HO M 0T IUyGUHN
sanenansf BOJOHACHEEHKOTO ONOR ¥ 6T0 TOAWMHH, & TAXKS CBOMCTB IpyHTOE ~
pasMepoB 36peH, MIOTHOCTH, OTSNEHM OCBOAHERHOCTH [276]. llosroMy OLER—
Kd BEXWIMRE Qy CieAyer DAcCMATDUBATH KaK NDUC/MXGHENE, KOTOPHE AOMEHH
YTOURATECA N0 MEPe Haxonzewua QAKTUUOCKUX AAHHEX.

KoneGauua IDYETOBHX danexed cacxxo¥ reoMerpuyeckofl QOpMH TURA MOE~
TOPHHX ZOZMH NNOX0 ONACHBANTCR MOASHLN WIOCKONEPEJJNCABHEX I'OPUSOHTEID~
HO=CIOMCIHX cpex [76, 253, 270]. Anai#s SKCUEDEMEHTENBHHX ZQHANX HO3-
BOJMJ CAEA8TH BHBOZ O OYUECTBOHHOM BiufEuY "celfcuuyecKo# HoHTPACTHOC-
" MaTepuana AOMMH HE ¥POBEHD M NPOAOMMUTENBHOCTS COMCMUYECHMX BO3~
nedcrsuil [230]. llox cellouuuscKol uoampacsxocébn NOHUMACTCA OTHOWOHUS
ceflcunueckux X9cTHoCTel Marepuans sanoamaTens AoymHe @,V, ¥ RnoACTHIaK-
@eT0 CHRANBHOIC OCHOBEHUA 90‘4’ . B nurepBane snavesmid MAPHEE W ZOXME
4001500 w {(npa recouerTpuu, xapaxrepusyemoll ormrouenneM rAyCUHH ZOIMHY
ok eeo maprse W, PaBHEM 0,15~0,2) yBeluuerue AMIIKTYZ YCKODEHME Kode-~
Gaxufl B gonuee k = 34/10 ¥ YBOAKYEHHE NPOZONXUTSNBHOCTH KomeGaxuk
At= t1/%o uoryr GUTEH ONUCBHRH BHPEXGHMEM

ka = (0,6%0,8) %VO/?: Vi,

{(1.31)
) Ai = (1‘4 t3) ‘go‘v; gng y

rze §, - DIOTHOCTH MATEpMANa NOACTUNANWETO CHANBHOIO OCHOBAHMA;

Yo — CHOPOCTH YNPYTHX BONH B CHBABHOK OCHOBBHMM; ?1 - NJAQTHOCTH MATE-

puaNa 3&NOJHKT8JIA zoxunu,‘V1 - CHOPOCTH BOJH B MATEDHENe 3S8NONHATEAL,
BenuuyyHa CNEKTPAABHOYO yOUMEHHs HozeOaEuk Zonmu [K5.~5;(f)/5 (f)]

B uHTEpRANE YACTOT fa 1420 T1 Onauska B BennuuHe celcmmuecwux mecTHOC-

Teft:

i(5 = ’(‘504,3)90‘/0/9;\’;. (1.32)
®opuyms (1.31), (1.32) BecsMa NPUCIMACHHO XKEPAKTEPUBYLT YCUNEHHA KOJe—
Cany® posmpsmx. OBV ONpeieNCHH DpM aHeiuse szanucel semmerpaAcenuit mE~-
TEHCHBHOCTSW X0 5 0ajnoB. Benuuusn ka, Ko u Al B npukLune 38BUCAT OT
TEOMETPHY RONMH M B MeHbuel CTeneHy -~ o 2HEpPruM, IAYOMHH B a3uMy?Tanb~
HOTO paCHOACKEHMA 04YaroB aemuaerpacesnd,

BCHETA AKCOACDOTPEUM BHEACHEDHHX Leleit

B rnansoM pasgese GyAYT PacCMOTPOHH HEKOTOPHE CYNECTBYOWEMS B HACTOH-
lice BpeMA METOZN CHRTOSHPOBSHKA SKCOACPOTpOMM. JTH METOZN pPABAMYAKTCR
B 3amucuMocrTH 0T Mcexozsolt celicmonormueckod unopMsuumu. OZMH U3 BapHeH=
TOR 3ajaEMA HCKYCCTBSHEBX aXCEeneporpaMm (NCEeBA0aKCeNeporpaMM) paspado-
rad 3 HUC Tmzponpoexra [127. 129]. McesoakceneporpaMusl yZ0BAETBOPART
cregyomuM yCAOBUAM.
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Puc. 1,12, bBespaaMepHNe aKceJepoTpaMuil, COOTBETCTRYwune rpaduxan
CHull II-7—81

1. JpoBeHb HONECAHUM UBMEHAGTCA B COOTBETCTBUM CO opexuei Kpupoft,
noayYeHKOR npy aHanuse MBpOBLX ZSHHNX [215]:

T(t)=2ktd /9t Gtd +4d*), | (1.33)
Ize d ~ LAVTENBHOCTL KoZeGaruldt ra yporue 0,5 m,mu ,IPRHAT A paBHOR 3~4 o

. Muoxmrens Kk samaerca B 38BUCEMOCTR OT ﬁaxnbnocwn 1, nosropaeuo-
CTH PACUCTHHX 3eMAeTDACEHR{ U TpeCyeMOoro ypOBHA HALEXHOCTH COUDYXEHuM,
a Ta¥Xe WX KOHCTDYKTUMBHHX ocofenHocrelt,

3. HopuupoBaHHHE CREKTPH DEaKuMy ¢ satyxesuem 0,05 COOTBETOTBYNT KO-
ofpuumenran gunamuuroctu B(T) CHull 1I-7-81 [208]. Ha puc. 1.12 npuneze~
HH 00pasid ReSBX0BKCEJeporDamM YKB3&HHOIC Bhue Iuns.

B UB JBHIl 6w paspaGoTaH MSTOJ PACUSTA KOACGAKMA 0T HEKOPEPSHTHOTO
U3ny4arend Op# HEKOTODHX YINPOMSHHHX HPSANONORKESHUAX {55]. Cpennexsaipa—
THUECHOE YCHOpeHHUe icu HE PaCcCTOAHMM Ry OT LEHTPa TDEeuuHH kpyrosoit dop=-
MH MOKET OHTE paccumrTaHo 1o opumyne

e (o Rpy=328 A (SR Ry, R Recp) [ (b6 3) T, (M R) (1.34)
3zecs ﬁf- IApUHEE NCJOCH uacToT ANA COeKTpanbHoM QyHHuuu A(fﬁ,

Af)=kg{™h, (§)-
- Jlanee,
ko= exp[7fR1 /05 (HVs ],
rAe’}- 4acToTa; Qs(f) ~ ZoSporrocrs; Ve - CKOpOCTH  $~BOJA.
M (f) - Y“oyarosiill cnexrp®", uam MOAYAD CHEKTpa OT M,(t) - asaBucumoc-,
bds ceﬂcunqecnoro MOMEHTA AKBUBAJEHTHOTO TOUSYHOTI'O oqara OT BPeMeHH.
3arem i-O 48,a E(RT, Ra@’ Ruo )} OnNCHBAET FEOMETPHYECKOE pPaCXOXAe- _

HUEe BOKDYTD NPOTAKEHEQOYO HSKOPSpQHTHOPO oyara ¢ o()eKTHBEHM DALUYCOM

RROD !

PR, Rogs Reop)=(1/R%0) 40 [(R:P-rR.‘T)/(R‘,wP rR%)). (1.35)
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[IpUBATO
RaP"ol‘L
rze L - AIMHA odara, L= L(M bH

Rtap=V5/¥a _
rae Vg = CROPOCTD S=BonK; f- cpennenasemenuaﬂ Yacrora AJd A({)
Top ~ sfexTUBEAA ANUTENBHOCTS,

Top = 0,4(T° + 0,0488)172,

rae T* - amurenbHOCT: 04aroBOTO npomecca, T* = TX(M ) -

Sunupuvecrue sasucumocts M, (M), My (f), L(M,y), T*(Mo) n Q(f)
CUMTARTCA UBBOCTHHME |55).

flo £,y OUGHMBAETCA MAKCHMAIBHOS YCKODERUS:

. *” - z

P ox (MD, R) = Lox (in(aftaﬁ) + O,SB)y . (1.36)

Moxso PaKZe OLSHUTEH CHEKTP MOLHOCTHM A7 MOZSASBHOR aKCeneporpaMut
¢ AIUTEABEOCTER xs@ ¥ npaMoyronbuo# orutaomeits

a Z

Plfy=165"K ()IRFRy,R 35 Recp) /Tap (115 ) . (1.37)

Pacuery no aTo¥d METOAMKS ZAKT pe3yaAbTaTH, HAXOZAWMECHA B NPUCAMBK-
TEJBHOM COOTHOTCTBUN C DEAJNBHHMA AAHHNMUK. JT0Q COOTBETCTBME MOEET ONTD
JAYUHeHO NyTeM YTOYHCHHA MCXOXHLX SMIMPUYECHKUX SABUCHUMOCTEH,

Jna mmremuu celicMuuscKux BoazelicTBul Ha CTPOUTENLHNE COOPYEOHUS
IIpeANaracTCA HCIONBI0BATH HAOOD CHHTE3UPOBSHHNX AKCENEpPOIpaMM, fB—
NADKUXCA PeaNN3anuaMy Payccoxcxoro KBA3UCTAIUOHAPROTO npouecca [186]
Kazzasa us ncesnoaxcexeporpaun‘zi({) nosyyaercs uoxynnnneﬁé (1) peanu-
sauuu I'aycCoBCHOTIO npon90037 ;(Q,

¥, ()=9"(th; @) (1.38)
Suepreruueckult cnekrp G () reyccosCHOro Hpolecea ONHCHBAaeTCA BHpaxe-
Huem Kanan~TameyMu

G)= Go[{‘»ﬁg(u/w )}/{[1.@/@ ] +1,;% @/,,, ) . {1.39)
rne G - aaepremnqecxnn CNEKTD nonedaunﬁ cKanznoro I'pYHTa,

=I,5 g /4!&) (Mg‘)' ,,?, co6CTBEHHAR YACTOTA W 3aryXamme KonelaMuit ocupi-
J!a'ropa COOTBeTCTBeHHO.

B9~ aucnepcus npomecca b (t).

napauerpu w § onpezeaawmue GopMy 8HepreTHYECHOIo CHEKTpa, BHOpa-
BH paBHmMu: O -51. §, =046, cneays [242].

Monynupymmaa dysxiun ¢°(4) onpezensercs BupameHMEM

t/{é‘) t<l'C,
‘1’*(*)——— 1, heststbe, (1.40)
exp[-0,0992(4-15)] , 15¢ ¢t < 30¢ -

Bravenue E% BHOpaHO paBauM 0,33 . IpuMepw pacyeTHHX aKCENeporpaMM npu-—
BeZeHY Ha puc. 1.13. MacuraCupoBasHWE gHCeJeporpaMmy a, I'y E UMATHPY-
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©% BEPTUKANBHHE, NCOBAOAKCEASDOTpAMMY O, B, A, 6, 3, ¥ = DOPHBCHYT
Hue Bo3xeHcTnud,

llcesgoakcenoporpaMMi, BBAAHHRSG ¢ NOCTORHHWM BPENCHENM HalOM )
At= 0,02 ¢, © vamAMOuUMTAGMNOM BHAE ¥ HE PACHEUATKSX MOPYT OHTE HO=
ayuery B W03 AH CCCP. Ina reHepauuu noepA0AKCAASDOTPAMM HCIONE3Y6TC
nporpauma ACLRAN, onHcaHEaR B pacore {18?]. Hpr uacuTalEpOSaNKY 1
TICOBAOAKCONSPOrDEMM NG FPOBHN NPHHATH BO BHUMAHME CIEZYWHEe OGCTOR~
TEARCTEA, CTPOMTENBHNE HODMN # NDABMAR HASHAYAKT MUEMMUNBHNE 3HAYE.
yoropeHEH CHMHTCIMPOBAHENX MM POGRLENX 8KCONSPOPDAMM PESHHMH 0,13;
0.23; O,#g ang 7, 8 ¥ 9 6anN0B COOTBETCTBOHEO. [IpK pacverax coOpyxe
Byl oOHWHOrO THOA MOIY® OHTH MCNONB30BSHN 9¥M YPOBHX yoxopeHufl,

0zHaKe NpH pacuerax ocoGo OTBOTCTBEHHHX COOpyxeHuit, Haupumep ASCE
B MHPOBOH NpaNTHRG NPUHATO B KEUGCTBE DACYETHHX OpaTh CPeAHME 3Haye-q
Hdf NAnC CpeAHeKBajparsdecKoe oTicHeHWe 6. B celomuuscxoll mmane
M5K-64 7~ 8~, O~CBIIbAHM WHTGHCHBHOCTRM COOTBEICEBYDT CPEAHMS 3HE
BuA yexopeuul 0,1q; 0,23' 7 Oghge Ilo nasEHM 8BTOPOB NPOrpDaMMH ,
6= 0,25¢0,3 nor.egz. Kpowe goro, » CHull II-7-81 (vadz, 5) yxassdo, J
910 NPH HPOSKTHPOBAHEM 0C0OC0 OTBOTCTBERNMEX 3ZsHuit ¥ coopyxermd pacy
E&A celcMyuNoCTD NOBREACTCH HE CZMHALY NDPOTAB YKARSHEOH HA xapme, '
Y70 O8HAYAOT YBGHNHUOHUS HEIDY3XM B 2 PEBI JAOB].

JRUPHBAR BCE CKAJ8HHOS BHWNS, ANA DACYETOB 0COG0 OTBETCTBOHEHX
OUHOKTOR YDOBEHD AKCENGPOTPEME DOXOMONAYSTCH HOBNNETE BABOE, T.8.
7 GaanaM UpPUNHCHBATE ypoBess O 23 8 Cannam - O 43 ¥ 9 GannaM -
0,83. locnernes DEROMGHAYS?CH B CNYyyYae OTCYTCTBAA HAZOXHHX ZSHHEX 0
napa¥erpax KonedaHuP B KORKpeTHOM MeCTS. YIBOOHWE 3Hayeuuit He CISZY
TDOUBBOZNTS B CAYYAAX, HOTAS SHA&YEHME pacuetHOR CaANBHOCTH yEe yBOJM
YOHO H3 1 GaZZ 3a CUST NQBHESHHOA OT36TOTBOHEOCTH COODYESHUR,

lipeAnoxReHERE B [487] CTAHZADYELE CNEHTPH DEAKHEN XODORC COIVIACYD
GA ¢ SKCNEDUMOHTANLHNMZ ZaHHNMY B o6ZacTi Hepromos T ¢ 2 ¢. Hcesgoamy
CenepOTrpaMMy ZBBH (63 PRSAGNCHEAR N0 TANY TPYHTA. 46T KOHKDOTHNX YO
noBul MOXOT OCYMECTBAATECH HA OCHOBE MCNGABBIORGHUA XEPEKTEPUCTHEE P&
pesa. [epexsx 0T OAHOYO THNA FPYHTA K ADYroMy 683 yyeTa XOHHPOTHOIRD
paspesa uoxer MPOMBBOAMEBECH MACUTRCUPOBAHAOM.

OrpaEyYeH#e METOXE. CMHTCSUDOBERHNE AKCOAEPOrpaMMN, NpEAICXEHHNO
[187], we cmezyer menonsacmars mpx pacuere AmEEOnepmosx (T» 2 ¢)f
KoHcTpyKuw#. Ncoszoaxceneporpanyy HOJYUeHH B DOBYAbTETO aHGAKSA Ko~
posux (h<20 xu) xanufopsuBcxux seuzerpscenudl ¢ Maruutyzamu 5-7,7 B
INMUGHTPSABHENME DACCTORHKAMY X0 200 XM, WCHOABSOBAHAE BTUX HCEBAOAR=
CeNCPOTPAMM LI WMMTBUAE MEHBUMX N0 MAUENTYZE asewnerpscenndl (manpums
¥ = 3#5 #a Pyccrolt nmerdopue) may semaerpacenull ¢ NDOMERYTOYHOR Tay-
ounolt ouars {(manpumep, soH Bparva) TpelyeT AOMOIHWTORBHOTC 0GOCHOBAM
KR,

B sakmousHue 0TMETUM CHEZYyvnEe. B HacTOANESE BPeMA TPYAHO ¢ noxHolk
ONpeZeASHHOCTHY OTAGTH NDEANOUTEHNE TOMY WM MHOMY METOXZY pacyera
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Rarceneporpauu, Bee oHE Zonkas HpOdTH 2KCNEPUMEHTANBHY® NPOBEPKY. ¥wu-
| TEt 3apydexauﬁ ONHT ¥ OTHOCATEZEHO CRACYN 00BCNeYEHROCTE MCXOAKHMY
pKCNEPUMCHTANBHEMG KEHHNMM ANA pacuercs "sxemuih ¥ coopyxens? Ha oco-
Boue couerammft HarpYsOK C yuerou oedcuuueckux BospoHereui' e

B (cHnnl I1-7-81,1, 2.2), MoEET? ONTH DOKOMOHZOBAH METOX, NPSANORCHENHE

3 |87, 1881,

Pnazs 2
ACNOXB30BAHUE MAKPOCENCNUUECKAX JAHHHX
g CHP

Jna pasBuTHA xuxenepuod celcmozoTu¥ Zevaarhue MaxpoceHoumueckue of-
cneAoBaHE JOJBUKMX 3acCeNesHHX TeppuTopull muenr dpessuuaiio Sonbuos
suayenue no KpalueR Meps no Zmyu npavmuad. [16pBas NPUNEHA ~ QTCYTOTBUS
yAOBAOZBODUTSNEHON ZAunaMuuecKod MOzONK oSHCMUYOCKOTC Canss (HHTEHOUB-
ROOTH): X0 CHX IIOp CROABKO-BUCYAD TOUHO BE MBBOCTHO, KAKAA CIOXHAH
JyHxUBA OT SMINMTYX, NMEPHOROB, ARMTONBHOCTH ¥ fopus KozeCaNa® azeKsar~
HO ONMCHB&ET CYENeHE BOSAeHCTBUA BOMASTDACSHERA HE NOBOPXHOCTH BoMiM.
Orcuge TPeOOBAHME K HOBOZORMX CTATACIHMKE HA BCO 003 MCHENUGHMA NpoAB-
ROHUA B6MHETPACEHMS HA NOBOPXHOCTH BO BOSM LUANAS30HS 3TUX RBpoABAenuii:
07 9ZBR BaMOUSEMWX AOARMMY KoZeSaHuU¥ A0 NmORHOID pAspYmEHBMR Haulomee
COBpPS MEHEHX 10CTPOGK,

Bropag DpMuMHA — OTCYTCTBHE CTpOTOR TOOpMM BRUAHMA ocooenaocseﬁ
NPUNOBEPXHOCTEOTO CTPOCHKR 3emay (Ipydrs, OCBOZHERHOCTH, pensed ¥
%,7.) BE DADUSLKK KETOHECUBHOCTY seMaerpaconus. Jusoe murpopaloRmpona~
HUEe = Cosiee YoM JOCTATOURO IpPYOaf MoXexab. EAVMCTBOHENM MODWIOM HDUIOZ~-
HOCTH. KOZMYGCTBEHHEX MOTOZOB MUKDOpAORMPOBAHMA fABARETCH CPABHOHRS C
NOPSLXHOCTRNM pacupezeiomEked sffeira peansHoro sewnsetTpACSHHA.

fipn oOpaGoTKe makpocedcMmueckwX ZaHHHX AR uene#l muxpopaloumpomasus
ReNecooCpa3R0 HOCTPOMTE TEOPETHUSCHYRD (HE B8BUCARYY OT MHXOHEDHO~DBO~
FROTHIG ok FoRoBIi)-HHTeReHBROCIY T (RO Popay ANy

=0 =1,5h;.u‘"uﬁ‘i‘§:+&;*’i‘, Ia*Ii“-‘“ﬂHAi"‘ﬁ&/ﬁ)r

Emfff”-pacqemaan HHTEHCHBHOOTE B TOUKE 1,0axx (oxpyrasercs g0 0,5 6ag-

na); N Nig ~ MATHNTYZE DO HOBOPXHOCTHNM BoXHaM (ONPOAGARETCH N0 A4E=

Hiw cellommgecrux ctannnﬁ). Q«-raydnxa ogara, Xu; A; PBCCTORHEE 02

BNMUSHTDE 40 TOUKM i, K [226]; DOKTMUOCKO® PACHPCAGNSHUC AHTOH-

CHBHOCTH 0T ARMHOTG 3©MACTPACSHAA 131]
OGoOnerue pacnpeZoncEMA N0 NIOMBAM DE3HOCTH I -1 g (XETAPENEHO

He Znm ozBOTO, 8 AR HECKOABKMX a6unerpacesnd, oxxawusanmnx mBpoKul

SacTornuld cnewrp) ZEST HBJOXHYL MAHPOCOHCMIYBCKYR OCHOBY ZAR NpHMGHE-

YHA Wau mposep# MOOOPO KONAUSCTBOHHOTO METOZS CﬂP[?ZS]. Jaxe npocroe

i
|1
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~ conocrapieHMe ($AKTMYSCKOIO PAONpeA6NSHMR WHTOHCUEHOCTH IO CXeMaM
MOXET SBUTHCA XO0pomeld IpoBepKoR NOCASAHEX.

Cnenye?, OBHAKO, ¥METH B BMAY, YTO B CAyvYasX, Korza HaceaeHHHN
NYHKT OKaab$aeTCA P HENMOCPEACTBOHHOR GNUZ0CTH 0T SMUUOHTPA IOMAETP
HUA, pacupejcieHue UCXOZHOM, He saBucAmeld 0F BAUAHUA TPYHTOB HHYOH
HOCTHM MOXET OHAB8THCA ZaJeKUM 0T "TeoperuaveckoropacnpezencHus, pa
CUYTAHHOIO yKa3aHHWM O0pPAacM, N0 ABYM DNDUUMHAM: H3—38 CROMCTHX @
TOB B OnuxHOA 30HE NDOTAXOHHOrQ OUATa M KMs~3A CDABKEMOCTY Da3USPOB
CeJeHHOI'0 NYHKTA C 3NULOHTPANBHNM PACCTORHMEM. B Taxux cAyvasx npe,
naracutidl Meroi rpelyer CHOeUMANBHOT'O OYOHE TIATEJNBHOI'C PACCMOTDEHMS.

InA oueHRM celcuuuecKod HETEHCHBHOCTH H4 NOBEPXHOCTHM 3eMAU, BHDE:
xeHHON B Ganmax, ucnomeaywrcd B CCCP lixana Mucruryra §usumn Sewm
(TOCT 6249~52), MexayHapozHad mxana MSK-64, MSK-78 [80, 81, 1531133
KaxzoMy mETepBany MHTOHCUMBEOCTM COOTBETCTBYET CBOS I'DyNRa naxpocen;
MHYECKUX HPUTEDPUSB: 2~-8 6awIoB (B 0PAGABHHX CAyvuasx Zo 9 6aanos) no
peasuuy awze? ({); 4=9 CannoB no BoSZeHOTBAR Ha NpEZMeTH OHTA (P);
510 Gannos no CTENEHK NOBPeRASHUA 3ZaHMM u coopyxenull (d); 712 ©

70B [0 AHA7W3Y NPHPOZHWX FBREHMd # cedCMOZeQOpMEIMAM HE NOBEPXHOCTH
CpeBHeHue TOYHOCTH K HAZSEHOCTH OUGHOX NO PasHNM KnaccaM NpUaHa

NOKA3AA0, 4T0 ANA KBXAOTO Knacca NPUBHAKOB MOXHO ONpEZeNUTH UHTEPB
UHTEHCUBROCTH, B MpeZenax KOTOPOI0 MCNONbB0BAHME AZAKHOrO KIACCH NP6,
nourdrenshee. Cxeme NPHOPKTETOB B UCMONB30BAHMM MaxpoceACMHUSCKUX
NPU3HAKOB BHIMAZAT CHEAYOLMM 00p8soM (ANA KAXAOTO HHTEDBSNA KA&CCH |
[epeUKCIeH B NOPAAKS yOHBAHMA NPHOPUTETE):

HTeHCHBHOCT D, O8I I , II1 Iy J ¥I
Kaaceh npuaHAKOB ¢ { £p P, {d Pr,L.
UHTOHGUBHOCTE, C8XNH JiI Y1I1 X

Knaccs NpusHaxoB &.PLs d.Bis  dspf
HPOHCHBHOCTD, GaNMM X XI X1

Kzaccw npuaHaKos d,4 3.d, 4,d

[pn CHABRHNX 3eMIOTDACERNAX Hapconee nAQopMATMBHLEMN HRIASTCA NOBDE:
Zenue 3isuHud u coopywenui. JMmb NPH OTCYTCTBUK OOBBKTOB BOSAGHCTBHMA
(nipeaneTH OhTa 4 JOZM) MOTYT MCHONB30BATHCA MDHPOZHNE ABIOHMA, OAHA
oTH NoKasareay Goxee Ipyou [134],

WgBeCTHY TPH DASNNYHWX METOZa cOopa ¥ 0OpPasoTKM Makpocelcumuuec
JeHHHX. }

- 1. TpasuuuoHHs#, Haudonee DMPOKO PACHIPOCTPAHOHHWA 38 DPYyGEXOM MET(
KoTopHR oueuuBaeT He craTHcTMKy afdexros, a xapakrrep "rHNMuHEX"™ NOB
Zenuidl 3penull; DYROBOACTBYWLTCA IPU STOM UKeyaMy THNa MepKanIM; MKAmH ;
MSK-64 u MMSK-B4 He Zomyckanr NpUMEHERMS aTOTO MeToza [131-133].

2, Iudbepenunansio~crarucruveckull ueron, npexnoxesuulé 1i,B. AHRHSH
HHM [227], npy KOTOPOM MCNONBRYWTCA XaHHHE M KaTEropUM NOBPOEACHNA
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guft COTWIACHO OLGHKE MBCTHHX OPIaHOB C KOHTDONHNM OCCTOZOBSHHOM M NpH=
pRaKof 2THX NOKazareneRt (OTZGNBHO B KaXZOM HBNGHHOM HyHKTE M ZuGde- -
pegwponaano M0 yYBCTKEM C DBaJMYEHMK IpykTam ¥ pejpsefox) k Gaureu
pxans Msk-64 [132].

3., Merox C.B. Mezsezosa, NMozoxeHEH® B ochoy mKan MOS u MSK-64, oo-
doBeHHH HA OTHOCHTenBHOM pacmpocTpaH@NHOCTH MUCONGE CHMABHHX HOBPeXZe-
yufl, pasASNBHC AMA Da3NUYHHX TUMOB 3Zauui :_[1311 . Ero wmopufuxanueldl Ap-
afAeTCA npeanoxesve H,.B. lleCanuua [‘ZZS]f KONOINWBATD NONHYD CTATHCTUKY
nOBpexAGHUR M oupeZenATh ANA X&KAOTO TANE sZawmid M APYrux 0OBEKTOB yAOO-
HyO NPOMERYTONHYD BENMUMHY = CPOAHDD CTeNeHs PAKUMM 00DOKTa; B LKA~
ne MMSK -84 MCNONBYNTCA: CPOAHSAA CTENEHD NOBYEAGHUA TpYROH sAanuit J,
CpeAHAA CTONIHD PEAKUMM TPYNNW NpeZueToB p Arpynns anzed §.

B HAOTOAIMX MOTOAMMECKUX YKASSHHRX HAWEs IDUMBHEHHS NocAeZHull me~-
704, HanCoyee YAOOENR ZnA UWCIEGHHHX DACUETOE; 9TOT MOTOZ ZOMYyCKaeT
npAMOe KapTHpoBaHue cpezHell creneRy peakuun J, Puif. Hzes noxsap-
TgABHOTO 0CCHAGLOBAKUA TEPPUTOPUE IOPOZA ¥ COCABAGHUA HA 8T0# 0CHOBE
xaprs CMP OMNA BHABMHY?6 K OCYmecTBIeHa (Ha IuMepe r. Amxacaze)

C.B. Mezpezesun [130]. :
OceoBo# fnsi OLeHKM OaZNBHOCTH 110 IOBpexAeHru sAeHull ABaAerTcA BX
K79CCHPUKALEA [0 CTONEHAM NMOBDERASHAN d — OOMKTHBHNM HOB3BBHCHMHM Xa—
PaKTEpUCTYKAM COCTOAEUA 8ZsEUM nocne celcunveworo »poszelicrsmna. B pa-
core ®.T. Kymess u H.B, UeGaauua [’120]‘ OuJo JCTAHOBASHO, YTO paclpe-
ZedeHue yucje NOBPORZEHHEWX BAakud 0o crenexaM toBpexAenufi ¢ zocraroy-
HOM T0UHOCTED MOKHO CHUMTATH HOPMATHHEM, 6CHH DABSOBATHCA TPAARLKAMMA

DHANH MSK <64,

Ha avolt ocrose H.B, llecamusu [226] 6w payadoras K NPUMEHOH Me-
T0%4 CTATUCTMYGCHOR 00PAGOTKE MBEDOCeACMUYeCKH: JAHHHX, COCPBHHHX HA
TEPPHPOPUA rOopoZa. BBeZeEo NOHATHe cpexHell cTeieHd NOBpexzSEUA 3Zanuil
OnMpeZenesHOro THI Ha QUKCHpOBAHHOR Ijomazu:

- o
d= (Z olv)/ ",
rze o~ oTeneHs NOBPeEAGHMA OTAGHBENX 3AsHuM COTMACHO TAGAMNG NOB~

pexgenult; o'~ wucao sgeEMit HA MEOMAAHE OCpEAHMIUA,
CraHzaprTHoe OTHNOHGHME

6;-*6&,/{;’,

Tae 6 c{- CTEHZAPTHOE OTKIOHERME OZUHWYHOM oueikn, 6 = .
2 1T T 5/:,
=[(Z.‘.d,.‘mn d-Z)/(n-l)] :
Hayuerne pacnpezesenun crencEedl noBpemmeHu! NP DPa3NUYHNX 3IEMICTpA-
- CeHMAX ROK&3aJ0 [225'], 9r0 B OZHOPOAHNX PpyH4i O 450,7. 91y BeanduHy
MOXHO OpuHATE 38 Kpurepu# OXHOPOAHOCTH.
C yuerom mKasn MMSK-84 270 METOX MOXHO NPMEHMTH K ARl Cry4ad HC~
NonbsoBaHmR cpeXHe# cTeNeEW peaxuuy npexueros) M ywaek £ . 3ro sHa-
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QHTENHHO PACHMPAOT BOIMOXHOCTH MOTOZA, TAK KAK HOSBONAST RDHUMOHATE €I0

A Tpu Gonee CnalHX 36MASTPACEHUAX.

C6op ¥ 0oOpadoTKY MaKPOCGUOMHY6CKUX ZAHHHX MOXHO OOYWOOTBAATH HOOKO

KMMY Ny?dM¥ (Haopumep, cOop HMHEQOPMBUMH DaBHOMEPHO [0 Beed xeppnfopnx)
B aroM cayvae npe ofpadorke MAKDOCEHCMUYECKUX ZOHHHX aaaqeuuﬁ4i. Dy

' (AnA xexZoTo THNA SXeHME B TRNA OCBEKTE OPAGABHO) BHUMCARDT ANA sapa-
HO® BHAGNGHHNX NNOMAROR OCDOZHOHEA C NDUCBOOHUSM LEHTPY INOMAZKY CpeA=
Hell creneHd peaKukm.

QoKa HEAOGTATOWHO HIYUSH BONPOC OC ONTUMSABHHY PONWURHAX NAOLSAKE M

- §8Ta OCPeAEGHAA. STOT BONPOC DACCMATPHBAGTCH AAR KAXAONO KOBKPeTHOIO
o0BeKTa CaNOCT0RTENBHO. IlIpu o0pedorke ZaHHHX xa OB B MporpauMy MamuHN .
HAX0 BINDYATH BHOOP ONTHMAABEHX N&PaMeOTPOB.

‘B T0M oIyuse, €CAM HA TEPPUTOPHE TOPOZE NPEOSASAANT OZHOTHIHHE
3A8HEA, MHEOHEDHO-TEONOTHYOCKA® YCNOBAA NSBECTHH, & BOSMOXHOCTH COO—

- pa ¥EdopMARNE OIPSEHYSHH, MOXHO BOCNOJNBIOBSTHCA "KYCTOBHM" CHOCOCOM.
He HOCKOXBKEX YyUACTHAX ¢ DABAMUHHMU KEXOHOPHO~TOONOTMYSCKUMA YCIOBUA-
M 00CTOAYNT NOZPAZ ONPOZONOHHCS KozudectBo szsuuf#l (Manpmuep, 10-20
HA BAXROM yHACTKS) ® BuYMCAAN? d ANA KAXAOTO yUACTKA. O9TO BSHAUGHMS
PACHPOCTDARANT HA BCH TEPPUTOPHL C SHANOTHYHNMH KHRSHEDHO~TOONODTHYESC—
RAMKY YONOBMAMH.

’ Ha 00BOKTEX CO CAOXHHMM nxzexepno—reonoruuecxnuu yonosusMua ¥ Gonb-

QUK DasHOOODABHOM PUNOB M KOMCTpYKUuH szasull Teppuropus OCnEKTa AGAUT-

Cfl HAa YyuacZKu pasmuIHOR KonQurypaiwu ¥ maomaz¥. l[pM BHAGIOHHM naoma-

ZOK OCDeZESHHA OCHOBHY® PONH MTrpanT ZBa (aKropa: OTHOCHTONBHAA OZHO=-

DOZHOCTS HHXOHEDHO-TGONOTUUECKHX YCIOBAH ¥ HANUWMO HA NJOKAAKS HE Me-

~ Hee 10 OAHOTHNENX OCCASAOBAHHHX 3AaKUR.

Aganord4EtM 00pasoM o0padaTyBANICA ¥ ZoHEWe N0 DPeaxuun mojed u
npeameroB. HEOGXOARMO MMETEH B .BWAY, YTO ZAA OTHOCHTONBHO CASCHX 8OM-

- gerpRceHkd COZBLAR 4ACTDL BAGHAN MOXOT OK838TBCA HONOBDPexZGHEOH, Hanpo~

7¥B, NPH OYGHH CHABENX S6MIOTPACEEHMAX Conbmad Y&CTH OCBEKTOB, B TOM

uucne saHMR, MOXET MMETD BHCHUYL OTONEHH DOAKNMM, B 3THX YCIOBUAX Nnepe=

X04 OT cpanuell CreneEM POAKIMM K OaniaM oCymecTBiASICA ¢ Gojbuwed mor-

peuroc?so, [l09T0My B KAXZOM KOHKDOTHOM CIy480 CHOAYET BHOMpATH ONTH-~

MBABEHNE 00%OK?H. lle8C000paaK0 HE NOoABLSOBATECA TAKKS UBOAMHUAMM C

0ueHH MAIuMA (CiuaKEMM K O) uam oveHb COnbOMME (GAUBKUME K npenensnon)

CTONOHAMN POAKLMM.

CrarucrrueGkye X8paKTOPUCTHKE NOBpeXAHUA M Peaguuy, cpezHue cre-_

HeEy¥ NoBpexjCHMA 3JaHuil d~ peaKkiuny NpeiMeT0B OHTA P peaKnEK AoAeH

BHUKRCARWLCA HO oneAyomuM fopuynams

Znal . Pe Znip; E__Zlﬂifi
" Tl =, 0 TR

i@ n! - WwMcxo szsHE} CO CreneHsb MOBpeszenud d; WIM TCAO ONPOCOB
80 CreIeRLD ek P i,
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Omubxa onpexenerus cpeauefl creneHn NOBPORZSRUA smuﬁ'.s,‘aopezmoa
¢TeTeHH PeaKuWM NpefMeroB Oura 6, ¥ cpenHedl crenmeHy peaKiyH Anmeh 6

cAefyDman:
np OLGHKE N0 6ZMHWUHOMY OGBEKTY

6y =t1; Bp=t1; Gp=215;

Npy¥ OLGHKe No FpyNNe OGBEKTOB Coa ol
g -[EHdELZR] =[zn'-&‘-9‘2:n;]‘/,‘ . =[anf:~£'2.'n‘]/f'
dTEREN I P AERER L Sni(ani-1) 4°
CTaHABDTHO® orxnoresxe.d, P, ¥ .

6(1=6n, 35{,:% }623% .

MaxpocaficuMuvecran Mufopuaiua — UenReRuM¥ Marepuan He TOABKO ANA
paaBuTuR uHESHepHO# celcMonorwku BooOme, HO ¥ ZAA PEUCEKA NPAKTHYSCREX
BONPOCOB AsasHedmel sacrpolieu reppuropun. NoszoMy cOop OCBERTHBHHX M
NOTHEX MAKPOCOROMUUBCKEX ABHHNX, OCOCEHHO MO CHUJNBHNM 3€MJICTDPACOHMAM,~
3aZave rocyzapcrBeHHolt BaxHoCTH. CYMeCTREHHYW PONB B 006 CHSUSHMM JOO~
TOBEpHOCTH UHPopMAIMH MTPaeT DaKTop BPEMOHM: OCHOBHOE 00CIEZOBAHHE ‘
CACLYeT 3aKOHWATH B Pevyenme 15-20 Zueldt nocie 3emnerpAcCeHus, Heodxoum=-
MO NOMHUTH, WPO TMpPOMSANEHME C HAUBNOM OCCAGAOBARMA MOXET NPMBOCTH HIN
Kk nomHo# norepe undopmanum (HanpuMep, MCUOSHOBOHMe TPONMH B IpyHTE
NOX CNAOeM CHera, HEHGCOHEOTO BOTDOM NECKS, CHOC NOCTPAZeBEMX 3Kanull),
WIM K 3HQNUTEABHOMY UCKANGHWW ASHNHNX (HanpuMep, Boazelcrsue afrepmo~ .
HOB, DOMOHT 37aEmi, NOCISAYNLGS DECHMPERME TPOMUH B CHJOHAX M B 8A8=
BUAX), METOZMKA COOPA MAKpOCSHCMMUSCKMX ZaHHHX NMOXPOGHO PACCMOTpeHa
B padore [31]. :

CHCTEMBTHBAUMS KAPTOYSK ONSpaTHBHO NpPoBOAMTCA rpynnoR xasepaxbHoH
o6padorxu. B 06fA3aHHOCTE 3ToM IpYNMN BXOZUT TaKEe KOOPAMEBLUMR pacowr
H& CTHKSX yYacTKOB. 00mee KoJuYOCTBO 0OGCIEKOBSHHHX OCBOKTOB MOXOT ZO~
X0ZUTH A0 TpEX THCHAY, IPM 2TOM KeJaTeNbHO UMOTH HE MEHOSe TpeX—nATH
THOSY KapTouex, _ _

Tipu oCpadoTKe cTpoATCA MaomMuEE d, D k¥ {, & 84T6M — MsoaMHMM Caj=
NBHOCTH I;’,I P,Iz, OZHOBPEMEEHO OLGHABAGTCA TOYHOCTH LOJY YOHHHX DEw
8yAbT&TOB. B cayvae HapymOHME KpUTEpuA OZEOPOZEOCTY (6 4> 0,7, unu
&p>0,8, ¥ 6g > 0,8) WM PACXORASHUA MEEAY IJ.IP’ 1g Gozee weu ma
0,5 Caana MPOWBBOZUTCR AOMONHMTEABEWY SHAAMS ¥ BHACHAKTOR NPUVUEH
pacxoxzenni. OROHYSTENBESA MHTOHCHBHOCTH NDHHMMASTCA KSK CpOXHES UB
anavemuit [, ], u'lp wau mo ommowy us smux smawemud, ecam TOwHOCTH
ONpezeseEnA 3TBX NoKasareiel CymeCTBEHHO Da3MUUHH,

Nyres CpaBHUTENBHONO SHAIMBE NOBEZOHMA THIOBHX X Hausojee pacnpo-
CTpoHeHHNXx HA ZaHHOU TeppuropuM 3AaHUM yrouHAWTCA ANR HOCIEAHUX 88—
snoumoors 1 =§(d), I ={(p) n 1 = (I). Nocze Bumozmenun sroft padoru
BCE marpoceHcMuueckue famhne o d, £, £ MOXHO BKINUATH B CTATUCTHUSC~
Ky® o0paGoTKy. ‘

B cayyae oGpasoBanuf HA TEPPUTOPHMY HACENCHHOI'D MyHKTA MM AJNONALKH
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NOBEPXHOCTHNX HApYUeHMA IpYHTOB CHSAYeT ZaTh MxX NOZPOGHOE ONUcCaHMe
($opMy, pBaMepOB, TEONOrO-ISOMOPJONOTNICCKUX YCXOBUM HX BOSHUKHOBEHMA,
B3AUMOOTHOWEHKA ¢ HANN&acTOPSHWEM ROPOJZ, DA3JNOMEMH, XapaKTepa 0CBOAHE-
HEA). B npepesax yUacTEOB, TAE¢ HET OGLEXTOR ROIASHCTERUA (TEPDPUTODHM
nepcneKkrTnBEod 3acTpoilky), WHTEHCMBHOCTH cefcuuuecKoro Boszeilcrsusa on—
peAenAeTCA ¢ MEHBHSH TOUHOCTHK HO MOBEPXHOCETHHM HApDyDeHMAM.

Ang y4YacrKOB ¢ ZOCRATOUHEM OOBOMOM RHPODPMALMK O NOBPEXRCHUAX 346~
Hufl, NOBEJSHMM NPEZMOTOB M OLYMEEMAX JoZeM ®eaaTelbHO UMETH NOAPOCHYD |
pHGOpMALMD N0 NMOBEPXHOCTHHM HApPYUSHUAM PPYHTOB JJIA XQpPAKTOPHHX HHXE-
HepHO~reonornyeckax yenosuk. loCneZHAA HEOOXOAMMA AZNA COBEPUEHCTBOBA-
HUA MKAAN CodCMUYeCKOR HHTEHCHMBHOCTH, & TAKEE NPOTHOIUPOBAHMA 0CLa~
rounbx cedcuogedopmaluit rpyHTOB, ONAcCHNX ANR 8ZaHMR M coopymeHuld, mpu
BWNonHeHnd pador fo CMP u JICP (cu, ra. 6).

JonosHuTeNbH0 XGNATONBHO COOMPATE AHPOPMELHD 0 XApaKrepe M Hanpas-
neHum xoneGayud (xoporkult BepraxanbHui yAap, cueHAKURACE NPOROIKU-
TENSHHMA FOPMSOHTANBHHMA KONECAHHAMH, OPHEGHTUPOBAHHHMY B H&NPABICHHM
¢ ceBepa Ha Lr'), HANDABICHWM RBZAOHKA DIGMOHTOB KOHCTPYKUMR W nepewe—
BEeHUR NpeaMeTOB Oura, omojaHed. [ocaezanA mudopmsuus nossonASY Goxnee
YBOpPEHHO CYXZMTH O XapaKTepe NOABHEKM B ovale 3eMnerTpAceHufi. Kpoue o~
T0, Np# NPOSKTHPOBAHUM COOPYXEHMI U ONpEeZENoEMM HX MECTONOAOXGHUE MOK=|
HO CyAuTs 0 HAMGOZNGe CGIArONDURTEOM HANpEBAeEYM HoAXoZa celcmsyeckux
BOXH. -

B noscrurespHOR 3aNHCKe DANTCA NOAPOGHOE ONUCEHKE THNHUENWX [IOBPOX-—
Zerull OCHOBHNX THUNOB 3ZaEud, pearuu¥ BOBZeHCTBHA He NPEAMOTH OHTa M
apRel, a TeKke MOTOAMKA 0CpadOTHU Pe3yibTATOB. B MTOre ANA OGCAGKOBAH=
HEX HDYNHHX PACONGHHENX MYHKTOB BHAGWTCA KADPTH DACNPEASNSHHA WUHTOHOUR= |
HOCTM NQ YJYBCTK&M, COOTEGTCTBYOUMUM TUNOBWM I'PYHTOBHM YCHOBUAM.

B nosicuurenpHofl 3anucKe yKeawBaeTCH, KAK OLNGBMBANACH MHTEHCHBHOCTHS
No NepBoMy STAXY WAK Mo MABKCHMyMy Ha 3AsHMM, K Kaxol kaTeropuu Ipys-
TOB OTHOCHTCA NONYYSHKAA MHTEHCUBHOCTL., KaTeropmsa I'DYHTOB CepeTcs B
cooreercTBuM co CHull.

Ha oCHOBgHMM 3HEAMBA MaTEPMAJNOB CHOLyeT PEKOMCHAOBATE, HE KAKUX
YYACTHAX CIEZYST NPOBECTH AOHOAHNTENEHHE METOXUYSCKAS DACOTH [0 Npo-
BepKe ¥ passuTHD BOnpocoB CMP. B cayvae naxmuua kapru CMP npoBoAuTcs
CONOCTABNGHUE C MONYYCHHHM DACNPEIGIEEUEM UBMCHEHUR MHTEHCUBHOCTH, :
YTO NO3BOJAAET OLEHHTH AOCTOBEPHOCTH AOJYYEHHHX DaHGe OUSHOK MaMEHEHus
HHTEHCHBHOCTH nNpu CNP.
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rTaerea 3
{HXEHEPHO-IEQJOTHIECKUE KCCAEJOBAHKA
I UBIER CMp

MHOTOURCNOBHHE HAOHWASHNA OTEYECTBEHHNX X 38pYCERHHX HCCAOZ0BATO~
gelt HaX NOCACACTBURMM B3EMICTPRCOHUN NOKASENM, YTO NOKANBEO® NDOABIE—
uwe cellcumuecroro spexra TOCHO CBA3BHO ¢ MHAGHEDHO-TOONOIMYECHMUMY ,
_THAPOTEONOTUYSCHAMM, FEOMOPJONOTNUGCHUME YCHOBAAMHE, T.€. MNPOABACHUA
celicyuyeckoro aQexTa pasuuuHH B HOOZMHAKOBHX YCAOBHAX I€QAOTHYSCKOH
épens. CoBepEeHCTBOBAENE TEOPETUUSCKHAX M OKCNEDHMOHTAABRHX OCHOB CMP
NOKasWBEET, Y20 OCHEHFMBHAA OLEHKA celcMuyeckofl OMacHOCTH OTAGABRHX
y9acTKOB MOXET CHTH ZAHA TOABKO B pE3YNBTATE KOMIIBKCHOTO NPUMEHOEUR
pasTNYHNX MOTOZOB MCCNSAOBEHME MHEEHEDHEO-T0NOIUYSCHUX yCRoBME usyyae-
Mo#t TeppMTOpEN, OCOCBHHOCTH METOZUKH BTHX padorT ONpeAelRDTCA NPOXAe
BCETO MX leNeHanpaBAeHHOCTBL U cneuuduxo® CMP.

{IHXEHEPHO~T'S0JIOrNUECKUe UCCABZOBAHYE ABAARTCA CYmeCTBEHHOH u HOOO~-
xozanMol yacren pador no CMP ¥ HanpaBieHH HA NOAYYGHME KOMUJAGXCA A&E-
HEX 00 MHROHEDHO-TPEOJNOIMYSCKUX YCAOBUAX TEPPUTODUM, BKANYAH IeoMOpPHO-
ZOTEYECKOS M IeOJIOTUMUSCKOe CTpPOSHuUe, JUTONOTddeckudt cocwas, cocrogmMe,
(QU3UK0-MEXaHMUECKNE CBOMCTBA IDYHTOB, NOJOXGHME YPOBEA TPYHTOBHX BOA,
fuanKO~T'€0JI0THYSCHUE IPOLECCH N ABISHUA, & TAKM® OUSHKY BOSMOXHOTO
MSMPHEHMS MHREHEPHO-TEOMOTEYECKEX yCloBMR npH CTPOMTENECTBO ¥ BKOMIya-—
ey 348Hul M coopyxeHuit,

OCHOBHNM BHAQOM DACOT 00 HaYUSHND MHXGHEDHO-TPEONOTHYSCKMX yonmoBull
TEPPUTOPHM SBARETCH MHXGHODHO-I'GONOIBYECKAA CHOMKA, [PDOBOAMMAS B
ugcmrade GMP B COOTBETCTBRE C OCHOBHHME TPSOOBRHUAME HODMATHBHNX X0~
KYMEeHTOB [92 9%, 95, 208] [lo peaynsraTan CHOMKE COCTABAASTCA UHXO-
HepHO-I'60NOrUYECcKan Kapra rTepputropuy CMP. Ha ee ocuose ocymgcmnnaemcn
caenyoumee s

2} COCTaBACHUE CXSMH MHEEHEPHO-TeOROTHYESCKOro pafoHUDOBRHMA TEDPA-
TOpMM N0 TPYHTOBHM yCAOBMAM C ydewoM CHull II-7-81, racn. 1 [208];

_ §) BHABJGHME YUACTHOR C HOGAATONDMATHEMK B celCMMUGCKOM OTHOLOREN
YoIOBURME B COOTBETCTEME C M. 1.5 [141, 208].

B) BHZGNEHHe YY8CTKOB, HA KOTODHX Hau(on6e BEPORATHO NBMEHOHHE
Kareropuy rpyHToB NpK QCBOOHMM TEDPHYOPHEM (MIMEGHOHHE OCBOZHOHHOCTH
IpyHTOB, CO3XAHME HACHIHHX MIM HAMHBHNWX yYaCTKOB, OTTAMBAHKE BOUHO-
MED3NHX TPYRTOB M T.%.) |208];

T) BHGOp NMYRKTOB MHCTPYMOHTANBHHX MCCAeZOBAHME AMA oOllpejeNeHmA KO-
THYECTBEHANX X8PaKTEDUCTHK npyupaleHni celicMuuecKo! WHTEHCMBHOCTY HA
JHBCTHAX ¢ PASAMYHHMA HMHEOEEPHO-TEONOrMUYSCKMMM YCIOBUAME,

lpeasapurentuas ONEHKA WHKEHEpHO-TEONOIUYCCKU% yonosu# paliogupye-
MO¥ reppuropum mpouaBozuTcH no HOHZOBHM MarepuanaM (cOOp, CACTOMATHIA-
Laf 1 oGoOmenNe METEpHUANOB MHAEHODHO-TEOAOIUYECKUX MSHCKSHKA NPORANX
78T). B chayyae xopouel MHXEHEPHO-TE€ONOTHYECKOR HBYUGKHOCTHM TEppHTOPUM
CMP oomemy u HEKOTOPNE BHZN NONEBNX ¥ AA00PSTOPHHX MHRORGPHO-TOOIOIH—
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YBCKUX MCCASAOBaHUM MOTYT OWTH CyWeCTEEHHO COKpaleHH, WHXeHEpHO-IEo
PUYESCKUE UCCISXOBAHUA AOJXHN HOCUTE onepemannmk XapaKTep 1o OTHOHOHY
K MHCTDYMOHTANBHHM NHXCHEDHO-CEHCMONOIrUUSCKAM DEGOTaM. ,

Pasgenckne IPYHTOB MO BOSPACTY OCYLECTBAABTCA B COOTBETCTBUU C Of
ol crparurpaguveckol cxemolt UMM MECTHNMM CTPATUIPAQUYCCHUMM CXEMAM
Tenesuc rpysToB yCTaHABAMBASTCH 110 COBOKYNHOCTU IEOIOPMUSCKUX NpH3HE
HOB H& OCHOBE MMEWIMXCA [EHETHUCCKUX Kraccudmraumi. 4

llo pesyaprareM ORpoGOB&HNA TPYHTOB B NPOLECCE WHACHEPHO-TOONOTHYS
KOH CHEMKM ZONKHH OWTh BHABISHH 3AKOHOMEPHOCTU UIMEHYMBOCTH NOKABATE
nelt cBolfcTB OCHOBHWX JMTOJOTMYSCKUX THIOB TDYHTOB II0 NAOWAAU M B pag
peae, olipeZesleHN TPEHMIN DaclpOCTDaHEHMA DA3AUYHNX KgTeropud rpyuro.}
(no ceficuuuecrum ceo¥cram) B coorseTcTBuA co CHull I1-7-81, ;
raon. 1 [206-208). Msmenumsocrs CBOMCTR IPYHTOB yCTEHABAMBAGTCA N0
CTeAYNUUM NOKA3ATENAMS _

ANS CKAJNBHNX PPYRTOB — 1O NETPOTPAGMYECKOMY COCTABY M CTENOHM Bhiw}
BETPOJOCTH ] ;

%R KPYNHOOOHOMOUEEX TDYHTOB ~ N0 IPBHYNOMETPMYECKOMY M NSTPOrpa=
{nuecxoMy cocrTaBy, KoandecTBY NECYAHO-IRUAMCTOrO 3aNQJHUTEJNA, CTENel
BUaxHOCTU, o0BeMHOR uacce rpydaTa, TEMUeparype NpOMEpaaAHNA;

ANA NECUaHyX TPYHTOB = 10 TPEHYNOMETPUYECKOMY COCTABY, uJOTHOCTH )
CHORGHAA, CTSNCHYU BABKHOCTH, oCBeMHOR Macce rpyHTa, TEMIEpaType Npo-
MOp3aHNA; '

Anfi TARHMCTHX TPYHTOB = N0 IPBHYJOMETPUVECKOMY COCTaBy (umcay naal
THYHOCTH ), NOKESATENH KOHCHCTOHLME, KoaduumexTy nopmcrocTy, 0OBEMHOY
Macce rpysra, TEMNEPATYPe NpOMEp3AHUT.

WisueRvyABOCTH nokasarened ZpYIUX BMAOB I'DYHTOB, TBKMX, KAK Npoca~ A
AOUHHE, RA0yXewmue, 38CONOHHNE, 38T0pQoBaHHNE, HACHNENG, & TAKEC 38l Y
PENNGHANE WIK YANOTHEHHNE DABIMUNEMY METOZXANM, MOKET AONOAHMTENBHO 1
XapaKTepyaosaTECA CNOUMaNbHNMY ANA 2TMX IPYHTOE NoKasarTenaMu. Bonpoc
0 ceffcuimysckux csoffcrmax 3THX IPYHIOB, KaK IpaBMiIo, PEUASTCH HA ocno
Be MHCTPYMGHTAXBHHX MeToZoB CMP.

V3aMeHUMBOCTE NpOCAZOYHHX (AECCOBNX) TPYHTOB AONONHMTENBHO XSPAKTE
PH3YETCHA N0KA3aTEN8M OTHOCHTEZbEOMU NPOCAZOYHOCTY NP NPEPOZHOM ZABAS-
HUM, CTATHYGCKOM, AMHAMKUGCKOM HATDYXASHMM M SiDM 38MAUMBAHHM IDYHTOB.
B nponecce uHxeHepHO-Teonoruvecko! creuMu AN XaDaKTePUCTHHM NPOCE=
paHCTBEeHHoM MaMeEUMBOCTH TNOKAazaTened CBORCTB TPYHTOB AOMOIBATENBHO
KCNOAL3YNTCA PC3YARTATH AMHEMHYECKOTC X CTATHUYSGCKOIO 30HAMPOBAHUA.
lipr aToM ans DecyaHHX BOJOHACHNGHHNX TPYETOB, HANGOJNEE YBCTO NOTBEP- §
rapuMxcs pasRUECHMK IIpM 36MIETPACEHMAX, DEKOMEHZYETCH NDOBOCTH NpPUd—]
AMECHHY® OUGHKY ux aunammuecxodl ycroluwBocTn Ha OCHOBE AMHAMUYECKOTO 1
30HIMPOBAHUR - 10 BSNMYUHS YCROBHOTO ZAMHAMMUSCKOTC CONDOTHBAGHMS TPYE

a [214, 216]. ‘

Buzensoute Nno peayasraraM onpoCOBARUA MHRSHEDHO~TOONOTUYECKHE Dhe

MEHTH X8paKTepuaynTCA 0C0CMEHHNMM (HEODMATMBHHMM) NOoKazaTenaamu (uanxo-
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MeXaHuue CKuxX cBolicrs %54]. 0co00® BHUMAHME NpPM UPOBSAGHUA CHEMKN
ZOTKHO YASAATBCH MBYUSHMD TEX BNEMEHTOB UHEEHEDHO-TEONOTUYSCHAX YCAO~
puil, KOTOPHE ONPBJENRKT MEXEHEPHO-CEeHACMONOIMUOCKUE YCIOBUA T€pPPUTOPUU
[203]. HeoOXoAuMO NPOBOANTD M3YYSHUE NOZ3CMEOTO penbeda AoauE. Haumo-
gy OTpaXammux IpaHull OKA3anBAKWT CYLECTBEHHO® BIMRHNO HA aMILTHT yAHHE
ypoBEHB KosneCaHui,

llpy MHEEGHEPHO-TEONOTMYSCKOR CHEMHe 00000 cnenyem BYZGAATE AMHAMU-
YeCKM HEYCTONYUBHS PA3HOBWAHOCTH TPYHTOB (NPOCazouHNe NECCOBHS IPYHTH,
W1y OGBOZHEHHNE NECKU M ZP., B KOTOPHX NPU CUABHHX 3&MISTPRCEHMAX
1audos6e BEpOATHN CelcMuyecKye OpoCaZiM, THKCOTPONHOS DASKHEOHUE M
T.0i. ), lOMUMG NMPOCAAQUHNWX TPPYHTOBR ¥ UNOB, NPHM MEXEHEDHO-IEOXOTHYeCKOM
rpeMKe Ans CMP HeoOXOZMMO BHZENATS KCKYCCTBEHHNE HACHMHNG® ¥ HAMWEHNWG
JpyHTH, T8K HAK CeACMUyeckue CBoAcTBE NOCHEAHUX YACTO OKABNBANTCA
480NaTONPATHHME ¥ TPECYNT CHEUMANBHOT( M3yHWOHUS.

NsyyeHsR NOANERAT NPEEAES BCETO Te QUIMKU-TEONOTMUECHNE NPOLEcCH X
4BNEHMA, BO3HMKHOBEHW® WIM BKIUBUIAUMR KOTOPHX Npu celcMMYECKUX BOS—~
7eficTBUAX ApeACTABAAET HOMNOCPeACTBOHHYO ONACHOCTH ANA CYLECTBYOLUX MU
“I0EKTHPYSMNX CoopyxeHu# (0CBaJH, OROABHM, OCEZAHNE NOBEPXHOCTH X Npo-
3a78 HAA KApCTOBNMM NYCTOTAMH, HOZ3SMHBMM BHDPaGOTHAMU). Paasurue u
SKTHBU3ALUS NEPeUNCCRHNX NPONEeCCOB ¥ ABJNGHME NpU CHIBHHX cofcumyecKux
s03AeficTBUAX YACTO NPUBOAAT K POPMUPOBAKNMON MHOTOUNCJHEHHHX OCTETORHNX
reﬁcuoxe@opuaunﬁ B IPyHETaX, clarapmuX OCHOBAHMA, JIUG0 K HENOCPOACTBOH=

My DA3PYUEHM® COODY¥eHMH ZBUXYMMMUCH CO CKIOHOB I'DYHTOBHMM MacCaMK
~zllcmoononsuelt, ceﬂcuooﬁnaaos, ceflcuocenelt u 7.24.

JeransHoMy oCCASHOBSHMD MoZAEKaT OCTarcyrNe celicMozefopuauuy,
stmoyas cellcuoomonssu, celicMooOBanH, paspueu, o0seMane As(opuanuu
CPYHTOB Ha Teppuropny CMP uay Ha COMEEHHX yYaCTKEX, MX DaaMepH, QopMs,
30HE pacHpocTpasenuf, Boapacr. 0COG0e BHUMAHME YASNAETCA HBYUCHND
HHXCHEPHO-TEOJIOMMYECKIX YyCA0BURA UX BOBHMUKHOBSRMA, BIGUMOCBABY € Onpe-
ZeNEHHNMY TDYHTOBWMY yCHoBMAMM, Qopmamm penseda, TEHTOHUUESCKUMM pas-
PEBaMu ¥ T.O. (MpU 3TOM HEOOGXOAUMO KCIOAB30BATH UMELMUECH (OHAOBHE M
INTEpaTypHHE MCTOUHMKM, B KOTOPHX NPUBOZATCA ONMCAHKMA OCTATOYHEX celH-
Gmozedopmanuil ZnA HIYUAEMOTO paltona). Ha OCHOBEHWA M3YYSHMA MMEHNETLOCH
Marepuasa 06 OCTATOUHWX celicMoZedopmanuAXx IPYHTOB ZaeTCA NPOTHO3UPOBa-
BUe ¥X NOABICHMA HA TeppuTopuy CMP NpK BOSMORHHX S6MNGTPACEHUAX MH-
TCHCUBHOCTEY & GRJNOB ¥ BHUE. _

Onwe MaxpocelicMuuecxoro Msyyesus nocneZCTBMM CHIBHHX S6MIeTpACOHEH
loHAa3nBEeT, 4TO H8UOOJbULEE BIMABRME HA BeAWUMHY hpupamenus celcuuveckoll
UHTSHCMBHOCTE OKA3WBANT PasinuyA B (uanko-uexaHAYeCHMx cBOoHcTBAX Bepx-
Hell 7oau¥ DPYHTOB MOLHOCTU OKOZO 10-20 M. 30HA PA3BHTHA OCTATOUHHX
Npunopepxuocrawx celicMozefopuaunyt (ynzoTHEeHME M PA3YNJNOTHOHKE IpyHTE,
Nponecoy passuMKERMA) MpM CANBHNX AeMAETPACEHMAX TAKKE OOHYRO HACIMAS~
8Ten zo rayouH 10~20 M. B arolt Tomge mauGonee MHTEHCHBHO MAYT NIpouec-
CN BuBeTpURAHMH, NPUBORAUME K YXYAWEHMD NPOYHOCTHHX X Xe(HopMELUOHHHX
3




X8pAKTEPACTAK TPYHTOR M DPA3BATED B KUX ONACHHX AAA coopyxexu# ocrar
HEux cellouozefopueunt npx aeunsTpACEHUAX. :

B cooTBOTCTBMM ¢ BTMM IJIYyOMHHOCTE HBYUYEHMR IE0JOTXYECKOrO paspes
OpH MHROHEPHO-TEoNOruvecKold chouke Ana CMP ZonkHa OwTH HE MeHee 20
B 3aBMCHMOCTH 07 KOHKDOTHHX UHXGHEPHO-IEONOTHYECKUX YyCAOBUM TEpPUTO
pull 5T BENMUMHA MOXOT HECKOABEKO USMOHATHECA B COJNBUYD HIM MEHBUYD C
poHy. HeoOXoAuMo MMETH ONOPENe TOYKMA G ONMCAHAEM HHEXEHEDHO-TE0J0IUY
KuX yCnoBuMR ZuA MOEHOCTHM DHXJNX OTJOXOHME ZO KOPEHHOIO OCHOBAHUA,

Ha yvacTKax ¢ HOONATONpPUATHHMY IDYHTOBRMA YCHOBMAMM (PA3BUTHE D
AX BOZOHACHEEHHHX NOGKOB, NPOCEZOUHNE JECCOBRe IPYHTH M T.A.) ONOP
HNO® IOPHEE BHDPECOTHM CAEAYST NPOXOAUTH HA MONHYP® MORHOCTE DA3BUTHUA
3TUX IPYHTOB,

B pesynsrare reoxoponordyeCcrux HaCANAGHUR NPOBOZMTCA BHABIEHME
# OKOHTYDMBEHM® DPABNMUHHX BNEMEHTOB penseda; ONpPeZeNeHHE BISUMOCBAB
BNEMEHTOB pensedad ¢ ARTONOTO-reBeTMUYECHUMA THNAMM OTAOXCHUR; yCraHo
NeHWe RPUYPOYSHHOCTH K ONpe A6NeHHHM OJeMGHTAM peabefa (Nnpexze BCero
K CKAOHA&M DasiMYHOR KDpYTH3HH) ONOX3Be#, oGBaNOB M APyTHX NPOLBCCOB,
PA3BHTHE KOTODHX MOXET DE3K0 BKTUBAINDOBATHCA Ipu celicMuuecRuX Bos-
AellcTBUAX; BUHAONSKHE OAATONDMATHHX ¥ HOGIATONDUATHHX yYECTKOB ZIA
CTPOMTONECTRA N0 YCNOBUAM penkeda. [py yrzne HAKIOHa AHEBHOHR MoBepX~
Hocry Oonee 15° yYacTOK CumyaeTcA HECAATORDKATHHM AR CTPOMTENHOTRA
B celicauyeckoM orHomeHuH (CHull II-7-81),

B npohecce HMHRSHEPHO~IOONOIrUYSCKUX MccheZoBaHull  AomEHN GHTH Pakk

_ JCTOHOBAGHH NOJIOXGHUS YPOBHH TPYHTOBHX BOA HA TNEPUOZ MaKCHUyMa
10%~Ho#t 006CIEUCHHOCTE MAM CpeAHA! MHOTONGTHWH yDOBEHP IDYHTOBHX BO
B Bepxrefl 20~merpoBoft ToNme rpyHTOBOIO MaccuBa (Npy HaaMuuy (QOHAOB
ZaHHENX peXUMHNX Ha0nuZenul za ypoBHSM IpYETOBNX B0Z). B cayuae orcy

 CTBAA YKABAHHNX AAHHNX DEHOMEHAYSTCS HPOBOZUTH BPEMEHHNY LMKN peRMM-

HHX HeOnpZeHRA 38 YpOBHEM IDYHTOBHX BOZ M AEBATH OI0 OUSHKY Mo ananol
run. Heo0XoZMMO XaTH OLEGHKY BOSMOEHOTC NOENUOHMS MIM NOHUEEHUA YpO
TPYHTOBEX BOA B [eaynsraTe xo0saAMCTBEHHOr0 OCBOGHUA TEpPPUTOPHM.

JafoparopEne MCCNEZOBAHMA IPYHTOB PSKOMOHAYSTCH OCHOBHBATEL HE Of-

PeAeNeEHE B OCmEM CXIyuyae NPOMMyNECTBOHEO QMBMUECKMX CBOHCTB I'DYHTOB
B CcoOTBeTOTBMS o0 CHull II-7-84, Ta6m. 1 {208]. Ha ocBoBe aTux ZammuX
NPOBOAWTCH BHAGNCHME X YTOYHOHM® IPAKML YY&CTKOB DPACNDPOCTPAHOHMSA pas
JAMYHHX Kazeropu#t TpyHTOB Ho celcMEuecHuM csoMorsan’, llpy usyvenun
HRX6HEPHO~TEONOTHYSCHUX YCROBUN TEppATOPRY CASAYST MAPOKD' MCIOABIO— ;
BaTH reofwanvecKue MeTOAH, UT0 NO3BOASECT B KOpOTKAE cpozg’nonyquts
TIONHUTENBHYD WHQODMALMD ¥ YGCTHYHO COKPETUTE OGBOMH I'OPHO-NPOXOAYEC

K2X padoT AAR COCTABNGHUA KMHESHEDHO-TEQAQTUYECKOH KapTH,

1 llps Baavumu cenUAPMUECKAX MHXSHSDHO~TRONOMAUECKUX ycoaomah (uep
JHe, Npocajovske, 3a70pPOBAEENE IDYHTH ¥ T.X. KOMIWIOKC Nadopar
HHX DAacoOT MOXET ONTH pacuMper ¢ LeXBX NOJY4YSHAA X8PaKIEPUCTHK, |

gggggenﬂnmax cnenugruecune QUaRKo~MeXaHMUECHEE CBOMCTBA 3THX
OB.



OnpeAeNeEMe MOWHOCTY HOCKAIBHEX TPYHTOB, NEPOKPNBEDMMX AIBOPEEHHHS,
weTaMOPPNUecKHe ¥ 0CAZOUHNE KOPEHHN® NMOpOZN, PACHUNGHeHMe Daspesa ka
TUTONOIKUSCKNE CAOK ¥ ONPOZSJEHWS NONOESEMUH YPOBHS IPYHTOBHX 30Z npo-
#aBOZATCA NOCPEXCTBOM NpPUMEHOHNA KOMIIEXCE celcMOpasBOLOYHHX ¥ 2I6—
grpoPa3BELOYHNX METOZ0B (KODPeNAUMOHHKA MeTOZ NpemoMAeHENX BoiH (HMIB),
pepTuKanbioe celcumusckoe npodumuporasue (BCN), celcmoxaporax (CK),
BEPTHKAJBHOE BJEKTPUYOCKOE BOHZMpOBAHMe (BI3) CHMMETDHUNNME, ZBYCTO-
POHHMMH TPOXSNORTPOZHHMU ¥ ZMNOJBHNMU yCTAHOBKAMM).

Jnsg yCTBHOBNEHUA ¥ NPOCHCXMBEHUA NOTPEGEHHHX 30H renmouuuecxnx Ha-
pymeHKY ¥ TPOLUHOBATOCTH HCHOABBYHICH 3ASKIPONPOFMAKPOBAHKE D&BIMYHH-
M yCTAHOBKAMM, BEPIAKANBHOS ONEKTPUYSCKO® BOHAMPOBEHMS TDPOXBIEKTPOA=
HHME YCT8HOBKaMM, B TOM uicae BI3 N0 METOAY ABYX COCTABAALMMX, KPyIo~
506 BD3, SMBHAUMOHHAA CHEMKS, MOTOAN MHEeHepHOR ceilcMopsamesru (HaseM-
HHE J CKBAXMHHWe CeHCMOPA3BOZOUHNE M AKYCTHUGCKME HOOADLACHMA, MATHU-
TOPE3BOAHE).

OnpezneneHue PUaMKO-MEXaQHHYGCKUX CBONCTB I'DYHTOB NPM KHEOHEPEO=-TE0-
norn4yecroll creMre (ynpyrux, AedopMauMOHENX M NDPOYHOCTHHX NOKasarenel
HECKANBHHX U CHANBHHX TPYHTOB, 0OBEMHOIO B6Ca& M BISXHOCTM TPYHTOB M
T.4.) MON®T TaKNe NPOBOAMTHCA MOTOZAMH WEEeHSDHOH CelcMOPa3BeZKM ¥ pa-
AMOU30TONHEMY METOZAMA (ONpeZesesue OCBEMHOTO BECA M BIAKHOCTH B Cle-
LHanpHO QCOPYZOBAHHMX CKBS&EMHEX B coorpercIBuM ¢ I'OCT 23061-78 [50]).
00beM ¥ COCTAB TEOPMBMYECKUX Paf0T HAB3HAUAKWTCHS B 3ABKCUMOCTH 0T TEOI0~
PHUECKOW CHOXHOCTH TEPPUTOpUM U macmrada xaprs CMP,

Tanags é 4
MHCTPYMEHTAJILHNE METOZH CMP

4.1, QusMueCKMe® OCHOBW celcMuueckoro Muxpopaloruposanus

OcroBHON 3azaueit mnxeHepHO# coMcMOZOrWM ABISETCA NPOTHOS COBMECTHHX
KoneGaBMA PPYHTS ¥ COODYRGHMA NpU CUABHOM BEMNETPACEHMH. Ha COBpEMEH~
HOM aTane NoAX0XS K pemeHux dT0R Npodaess XapaKrepHaynrcd OGWYHO HNOC—
78 Z0BATENBENM QHANM30M BAMAHMA T'DYHTOBHX YCAOBUH U COGCTBEHHWX Xapak-
TSPUCTUK COOPYXSHMA HA CNEKTPANBHNYE COCTAB ¥ SMONNPYANHR ypoBexs Kose-
Oanuit, '

Bo Bcex nocTpoeHnAX, HANpABAGHEMX HE MAYYEENE AUHAMMKE TPYHTOB IpPK
CMICTDACOHUAX, B ABHOM XAN HOABHOM BUAE NGXHMT ONUCAHME DHXIHX OTAO~
xoun#t cnoeu (BooGe TOBOPA, HEOZHOPOAHHM) K& YNpyTOM NOAYNPOCTpAaHCTBe.
pu sazanmsx KONGCSRMAX CHAJBHOTO OCHOBAHMA AMIMTYAHNY YDOBOHD X
ClekrpanpENR cocTaB KodeOaHME NOBEpXHOCTHM PHXINX OTJONREHMU onpeeannT-
%A orpanvueHHHM HaGOpOM NapaMeTpoB, XapaKTepusywmux CJOM KeK ZUHaMM-
UBCHYw cucreMy. K HUM OTHOCATCH HECTKOCTM M ROCPOTHOCTH CHOEB, CAB-
TaRUNX pEXAYO TOJALY, M MX MOWHOCTH.
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PacoMoTpuM (MBMYSCKYH KapTUHY PACNPOCTPAHEHHMA COHCMMNECHMX BOMH B
cn08, JNeXaueM Hg YHDYTOM fD0AYNPOCTPEHRCTBE, OIpaHMYMMCS M8 HAIAAZHOCTM
paccMoTperueM TOPHaOETENABEC NMoAApHe0oBapHOR (SH-BosHA) miockoB noneped
HOR BOMEE ¢ yacToTOR @, yraoN nazeHus O, IpUHIMAKAABHHX OrpasnueHuit
1A aHanMaa BOJAH MPOMBBOABHOM Mojspusanuu Her. [IycTs BOJKHOBO® COMPO=
THBAGHNE NOJNYNPOCTPaHCTBa X=§Y ( €~ NACTHOCTS CPEAH; ¥ — CKOPOCTE BOJ~
HH), CA0R -%,. QA ONHCAHUA AMIINTYAH KoneCanul BBEZOM KOMINIEKCHHN
roaduuuert p , onpezenswuMi usMeneHue §asy ¥ AMNNKTYAH CUTHANA 38 BPE-~
Mf BOSBDAUGHMA NPeJOMAEHEOR BOARW K Ipapune ciof (38 OXMH HUKA),

Yepes n ompaxenan aMIIzMTyZ8 KoleCanud CcnoA CYyZeT paBHA

A= A,c(,(p +p© . +p+i),
rze A, ~ GMIIKTYA8 Nagaome? BOMHN; ol ~ KOSPPMUMEHT NpeNOMIGHUA H& rpa-
Hyue CIoA-NoaynpocTpPaHCIBO.
PAR merxko cymuupysreA:
Cyl
A=Ay /.LL)/
(1=p)
‘M B oAyYae ZOCTATOUHO COABUOTO KONUUSCTBA UUKINOB R LISHOM P t MORHO
" npeneSpeus:
Ay o
)
e,
(1-p)
Pacemorpu nozpoduse xoaddwment p. On zAodsey onpeieanrs, Bo-nep
OTHQCUTEIHHOS YMOHBUOHWS YDPOBHA CHUIHANA B CJ0O6 BCACACTBUO NOIVIOWEHMA
PeAMaLUMOKHOTO M3JNyYeHus Ha IPEHHUE CIOoM-NONyIpOCTPEHCTIBO; BO=BTODHX,
uaMenenne $asH cCUrHana 38 LUUKA:

p=poexp (1076 A eosBe) 5
rae [ - MOLHOCTH CHOA; A ~ ZAMHE BOJNHN Ko7eoaHuft; 8, - yron npenom-
JIBRUA B GJI0O, Sin e,J‘-;—me (¥, uY - cxopocT BOIH B CNOe ¥ MOy~
© TIPOCTPEHCTRE), .
NloacTaBnAA 8T0 BwpameHH#e B fopMyny (4.1), NOAYUMM SMIIMTYAY Kone-
GaHut B c706, BHpSXOHHYD Y6DE3 KOMIJNGKCHYD YACTOTHYN X8paKTEPUCTUKY :

A=Aoa/Ti-pocxp (i /acos 6],

KosfguuneHT zMHaMUUHOCTY cucTeMH

S=l /Aol /L[t pcos (imh/Ae0s6e]) s pr s (h:rg,/ﬁeos&} ‘ (4.2)
PaccMOTpUM TIPBASNH Br0 M3MEHEHNA. B CAYyYae pesoHaHCa, NPK i
co8 (harh/Acos @,‘),I,nuaeu

A= (441)

ez = d/(i»pe) ) (4.3) }'
MusnMansHoe sHayeHue Kos(pduumeHTS ZNMHAMMYHOCTM DABHO ;
(5‘ms;n,=‘i/(i*P0)- (4e4) ]
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A cuydas OTCYICTBAR B CI06 NOTAOWEHUA Po 0yZOT ONPEXeAATHCH TONB-
KO PAAVALMOHHEM 38TyXasueM (0TTOKOM SHEpruM KoJIeCeHE! B MOAYMpOCTDAH-
 oTBO)s Torna}Po = K (K - xoafduunedT oTpaxenus Ha rpasuue cjoi-noay-

L]

npoctparcTBo Y, & d=x(HK)/z loncTannnn sEauesun o W P, B BHPAKOHUR
(4.3) u (4.4), MOJYYEGM XOPOUO WBBECTHHE COOTHOUEHHA

8 max = 7"’/31 = gv/gavi ’ :ain =1. (4.5)

[IoCKONIBKY 38TYX8HM® NPHHATO PABHHM Hyjw, T0 NpHpaneHne OalIsHOCTM,
onpefenAsMoe ¢ YyYETOM dopuyas (4.5), OyAST NPEACTABAATE COGOM MaKCH-
ManBHO BOBMOXHO® 3HAUSHHME ¥ MMETH MOCTO [IpM TaX Ha3WBAGMOM peaoHaHCe.
InA BONH, HE ynosne?aopanmnx YCIOBEY DeaoHaHCA, SHAueHUA KoasduumenTa
ZMHANMYHOCTH CYZYT MEHBUG 6 max” .B oCmem ciyvuae aMnauTyZa KozxeGaxd#t
¢B0GOZHO! NMOBEPXHOCTH CHOSA ONpPEABTMTCH CNEGKTPOM HoneCauuil nojynpoctpa—
HECTBA ¥ SMILTHTyZHO-yscTorHOR xapaxrepmerukoll (KoafuuueHTOM AuBaMBY-
BOCTH)} GNOR, onpenenseuolt no ypamHeHMw (4.2). AMMTYyAa KozeCauu# no-
BOPXHOGTH CNOA MBMGHAGTCH 0T BHAUGHUA A, A0 MBKCHMENBHOTO 3HAYEHMA,

HAGIOZBOMOT0 HpH DE3OHEHCE, A gv/g;vi,_

HaKoIACHHES axcnepnuenmansaue ZAHHNe 0 BAUMAHUM MOLEOCTH CIOS HE
oluesry ocelfcumueckol onacnocTH CBUZETENBCTEYNT O TOM, VIO DEBOREHCHNE
ABNCHVA NpY 3&ASHENX B3euNeTpACEHKAX HAGAKAADTCR ANA ONPELeASHHHX HH~
vepBanioB Mompoctedt [268}. s momsoro yvera WHTePIEPOHUMOHHBX RBAOHMUI
B cn0e HBOOXOZMMH AaHHNE 0 MONHOCTM, BHAUEHMM celcMuyeckoM mecrroCTH
H 0 3aTyxsHuM celcMuueckux BOJH.

CornacHo OLEHEHHHM.BNMe AHAYGHUAM NpeAeNBHNX aMIJNTYA AAA CIOSB
rpyura ¢ oxuoit u To#f me cellcmuvecko¥ ®ecTHOCTEW, HO pa3HOM MOmHOCTH,
no Jopuyne C.B., MezsezeBa Al = 3,34g (4 /) MomHEO MoXyuMTE NPHPAUCHUS
0aAnBHOCTH, HaNGHADEHECH OT 0 zo 3,3 Qégg/gjﬁgnpn ppenaeu 3HEYEHN
Kos(QuuuenTa, paBHOM 1,67; Hoa(guumenTt npezroxeH C.B. MezsezesBuM
[131]. B Qopuynsx NpuHATH CleZyomue 0G0O3HaYEHUAS

~ Al - npmpeauenne GaanzHocTH; A, & Ae - MOKCHMAIBENE AMIIUTYZH KO=
nedanuit mecxenyeMoro W ®TANGHHOIG I'DYHTOB COOTBETCTBEHKO;§, 4 §,~ IIOT-
HOCIN MCCAERyeMOrO M BTANOHHOTO TPYHTOB COOTBETCTBEHHO;Y, Y, CKOPOC-
T4 BOJHN B KCCISAYOMOM B 3TAJOHHOM IPyHTAX COQTBETCTBEHHO.

B ary fopumyay noszHee BBEAM TaKk HA3HBAOMHO NONDABKM Ha PB3OHAEHC.
PezoBanc BosMOXGE ANA MomHOCTEH OXOGB, COGCTBOHHAA 4YacTOTA KojeCaHuM
KOTOPNX HAXOAMTCH B "uHXeHepHOM" uaTepBaze yacror (510 I'y). lpupa-
UeHue GarapHocTH NIpU PEBOHAHCO RACTOT CYyAGT IOAYYEHO YBONMUEHHEM Cpex-
Bero anavesms xoadpuuuenra (1,67) B 2 pasa B pacuersof opuyze Aam Al
o mevozy celcumyeckux xecTEoCTOH.

B cuyuse yuera NOIJomeHMA B CNO® BEpameHMA (4.5) znA xoneGakuk Ha
NOBEDXHOCTH OPHHUMAWT (0j8e CHORHER Buj:

S = mar Y87/ (18 G/ 2) 8 =ANTE 10 8485 4)f2] (4-6)

rze A= 1 -Po
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[ipeacrasuy. KoaQduinesT 3aTyxaius B Buje

A*=(4-exp (hxh D/Ao0s 84)),
rze D - 3aTyxaEHe.

JinAa nepBoro pesoHAHCHOro MAKCUMYME B CJ06, ONPEAGARGMOr0 H3 COOT-—,
Homenna h/ecs8=A/i, mieew A"=f-exp(-%D). B cayuse ciaCoxomrpacTHO
rpagniy (A«QN, /SV) A% OpeHeOsPSRUMO MOJOTO NOINOUWEHMA B CJOE UJICHA
coZiepxamuMyu A*, B BHPBRGRMAX (4.6) MOXHO NpeHedpeusb., OAEAKO AAR “ou
HEX®™ IpeHMI U CP6A C CONbUMM TNOIJNOLSHHOM B BHpaxeHMAX (4.6) mpeolaa-
ZeNT WIeKH, onpejendeMHe NOTJIONEHHMEeM. B npeReABHOM cxyuae (Npu A™
%SV /6Y) cyAen uuers

Sma:;::ZW/A,‘ ¥ Omin=2V1-4 /(Z*A‘)‘

OTcnna, pis ¢4 nepm}'ﬁ vPGSOHchHPI'O MBKCHMYyM8 B CJO€
-2D/2 -nD/2
Gma‘ac=23 /(1‘e )

He00X0ZuMO NOAYSPKHYTH, YI0 NPEACTABNCHHHE DE3YNBTATH CHPABOAJMBH |
# zna zebopuauuit B mracTEuecKodt o0nacTH, NOCKOABKY ZNA NpPaKTHYSCHOTO
NPUMEHEHMUA PACYOTHEX SATOPUTMOB HEOOXOZUMO CYMMapHOS B3aTYX&HHE HOJE- |
Oany# BHE 3aBHCHMOCTH OF ©I'0 NPUPOAN.

[lpuBeZ6HENE DEByNHTATH MOKABHBAKT, YTO BOJHOBOG CONPOTHBACHAE
(aKycTMyecKaA XSCTKOCTH) U KO3(IMUMEHT MOTNOMEHMA TPYETA NIpapT IS
HYD polb B YOHacHWH (OCH80neBMX) CHMIHANA pHxAcH rToame#. Onpezenesun
NOTIOWeHMA B MacuTalax safay uHxeHepEOR cellcMonormm (AnA MowHocred B |
XeCATKY ¥ NEPBHO COTHM MOTDOB) He YAGAAETCA LOJKHOT'O EHMMAHMA, YTO
CBA38HO € OTCYTCTBUOM JNSTKOZOCTYNEHX M8T0Z0B. [locaszHse upeasbualtHo
YCROXHRET 3gRavy KO TOABKO NPEACTABACHUA 3aTyXaHua celcumuSsCKUX BOJH
B BuAe Hadopa KOHCTAHT ZAA IDYHTOB ONPEAEXGHHOID COCTA&BA X COCTOMHMSA,
HO M ONHMCAHWA KPUTEPHOB, ONpeJeNANLNX 3TH BOIUTHHH.

HeoOxoZuu Aufpeperunansuull NoAX0A, A NPERAe BCETO M3YYOHHS NOTIAO=
meHus 3 caumoft Bepxsell soHe paspesa HA BHYOZAX DA&SAMUHNX [0 COCTEBY H
COCTOARYKY NOPOZ HA NOBEPXHOCTD ¢ MCNOABIOBAHWEM MMIYABCHHX HMCTOUHKKO
BO3CyEACHUst (BBPWBN HA NOBEPXHOCTH TPpPYETa AIM yZapH), & TAKEE HBYUCHH
8aTyxgHus BOJH B PHXJNX IPYHTAX pasiuuuO¥ MOWHOCTM OT B3PHBOB B BOZ0S
Max npy OAU3KUX 3OMAETDPACSHUAX. [lONYYAeMHS NDPXA 3TOM PE3yNBTATH AAZYT
BOBMORHOCTD YCTAHOBUTH SKCNOPUMEHTANBHHS 3aBUCHMOCTH 3aTyxaHKA or fu
SHYGCHHX NEpAMeTPOB TPYHTOB M HCHOJB30BATE UX Np¥ NOCTPOSHUM CcoHcMu~
yecKux MoZenelt paspesoB 40 MOHOJMTHNX CHANBHHX NOPOX.

AKYyCTHUSCKNE ESCTKOCTH G0J6e AOCTYOHH XNA USYYSHMR, OAHAKO M B 370
clyvae NpU pelCHUM KOHKPSTHHX 3afay ¥HxoHepHo#t celomonorum ocraercsa
OTHPHTNM BOIPOC 00 ONTUMSNEHOM PIyOMHe MX usyueruA. OueErM celcmuuec-
KO}t ONACHOCTH OZHUX M TEX ®6 IDPYHTOB 0 MAKCHMANBHHM SMIJATYZAM KOJe—
Cauult Npy ICMNCTPACESHMAX ¥ HO AKYyCTHYESCKMM XSCTHOCTAM BepxHel 3oHM p
pesa B 00mEM Clyuae MOIYT CHTH PEBANUHNMA.

JellcTB¥TENBHO, OTHOCUTONBHNG MAKCUMANLHNE AMIVIMTYAH OlpeZeAnTCH
OCOCEHHOCTAMY 0Yara, 3aryxaHHoM, PAcCCEUBEHUEM JHEpTUK BAOAB TPACCH
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,ruana Ha HOOZHODOAHOCTAX OPEAN ¥ PasIMVMAME IPYHTOBHX yeaozull B
grrax HaGaoAeHuld Bepxuedi vacTM reoJOIAYECKOr0 pA3pess A0 MOROIMTHHX
aBHEX TopoA. lipu pacyerax AT ROCBOHENMM MOTOZEMM MCNOLB3YWEICH CKO—
bory ceMCMMUECKUX BOJNH JAuWb B BEPXHEM 10-MBTPOBOM CJO€, YTO NPUBOZUT
npoTUBOPEUUBHK POBYRETETAM. Henonsaorasue B pacyerax npnpemeagn gan-
L oCTH 1ApaMeTPOB, COOTBETCTBYLWMX CHOKX IPYHTA OT NOBSPXHOCTH X0 TAYy-
uib, HOUMHAA C KOTOPOH# QY paBHO 3TAJOHHOMY BHAYGHMN, C BTMX NOZULMHA
hce ONP&BAGHHEO.

Kok NOKA34HO TEOPETHUCCKAMM UCCIeRoBaHUAME [5], aMmamryzunil ypoBeHS
bieCanni NOBEPXHOCTHNX BOJH CNOBB SYBCTBUTSNBHES K UBMEHEHUW BOJHO=

conporueierui (celcMmyecKux mecTKOCTEH} IPYHTOB HO CPABHEHUO C -aM-
hmTyZHHM YPOBHOM P=, S5=BojH. JAd NOBePXHOCTHOTO MCTOUHMKA NP pas-
i BMILINTYNHOTO YPOBHA »-BOXH IBYX TunOB rpynta B n pas (VS /\:S,)
yC/OBMAX POSOHAHCA YACTOT AMINMTYAHKA ypOoBeHB X KozelaHuf B nomepx-
peTHEX BOAHEX OYZeT pasiMuaThCA NpHMEpHO B n° pas (V';Qz/vz §,). 06
oM CBUZETENBCTBYDT 3KCNEDUMEHTANBHNE JAHHHE, HNOJAYUCHHHE NPK AHAJIN3E

TMTYR KoJeOaHud OT mMOBEPXHOCTHWX MMIYABCHHX MCTOURMKOB, ¥ pasiuune
pedfuinenToR B pacdeTuHx Qopuynax Ans npupausHull CannexocTy no
MIMTYLAM OCBEMHHEX BOZH NpM 3eMISTPHCERMAX ¥ N0 aMIIATYAAM MUKpocelcw,
AKCUMAJIEHAR MHTGHCUBHOCTD KOTOPHX ONPBAENAETCH NOBEPXHOCIHHMA BOJMHA-
n [29, 30].

JeflcTaypnas B HACTOAWGO BpEMA MHANS CaNNbHoCTH NoidyveHa C.B. Mezxme-
SBNNM TIPH QH&TANZE aMIIMTYAHOTO YPOBHA ycKopeHu# xonedaundl rpysToB
JmBonH cunsHHX 3ewnerpAcermid [131]. Ha srolt ocHOBS NoZyueHa pacusTHAsR
OpMyRa ZNA NpupaneHu? GannsHOCTH NpPU UCNONBBOBAHMN AMIINTYZAHO~YECTOT-
oro uerTozs CMP mo o0beMHuM BONHAM 3semnerpsceHuft, B TOM UUCHEC K CRE-
BX. ST0T METOZ ABAASTCHA CaAMuM OGHEKTMBHHM MeTofoM CMP, HOCKONBKY B
M SBTONSTUYEOCKM YUATHBANTCA BCE NAPAMETPH CJOA TpYyHTS, BAMADLUE HE
HTCHCHBHOCTE seMISTPACERuH, cneKrpanbHwl cocras curHans, soszelicTsyn-
Or0 Ha pHXMHE omolt, BCe HavanbHHe M KDEEBNE YCIOBUA. [IpM CHIBHHX
CunerpAcenunx ¥ nexunefyux afdexrax orHocuzensEnl aMnaMTyZEHA ypo-
CHb, Kak  JwGo#t ynpyroll cucresm, Cyier He Huxe, ueM HaCHmAeHHNR mpu
Ma0NX 3eMIETPACOHUAX B CTAAMM yNpyrHX zedopuauui,

K nmacronmeMy Bpemesyu CNOKMACA pAZ KOCBEHHNX M BCTIOMOTATENEBHHX Me-
0408 CHP Kax HaWG0]6e MOCUABHHX M MEHE TDYLAOEMKUX [158]. K ocHOBHMM
SLOCTATKAM TMX METOZOB OTHOCATCH MAanad LAyOuHa BOHAMPOBAHMA, OT—
YICTBUE HAZeXHOTO KOMMUECTBEHHOTO NMEPEXOA8 K OTHOCUTEINBHOMY AMIAMTYZA-
0y YpOBHN OOBEMHNX BOJH B C/08 IPYHT& NO AMHAMAYOCKAM XapaKTepUCTH-
B4 NOBEPXHOCTHHX BONH B KOM WIX 110 CKOPOCTAM PACTPOCTPAHEHWS BoAH. Op-
AK0 B yeaoBMAX, KOTAA DETUCTPAUMA 36MNeTpRceHsit Tpeoyer Heonpaslan-
OT0 yBeauueHMA CPOKOB NpOBEAEHMS pacor No CMP, LenecooGPASHO KOMINEK-
B0€ MenonB30BAKKE KOCBOHHHX, BCIOMOTATSNBHNX METOZOB CMP.

Prcrpyuenzansine crocoo CMP HaMy M3IOXEHH TPAZULMOEEO, 7.8, IO
Hlay NConbayeMHX MCTOYHUKOB, McoxeZozaTesnn %, NPOBOZANEMY PaGOTH
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no CMP o0BexToB HEOOXOAWMO CONOCTABNATH NOJYYEHHWE De3yJBTATH IO O
Ke npupsumeHuR GaiaNBHOCTY ZNA DE3NVUHEX IPYHTOB ¢ UTHOCHTENBHHM &MI.
TYZHEX YPOBHOM K0JNOC8HM! IpYHTOB 0GBEMHNX BOJH NpM 3EMISTPACEHUAX, |
B MEpBYH OUBPELEL ONPEZSeARTE TUMH BONY MCNOABIYSMHX MCTOUHHKOB. |

PacueTHNe MOTOZN CMP NOBBORANT NPOIHOBKPOBATH HE TOABKO OTHOCHTS
KB} aMIIUTYZHNY yPOBOHB, HO M NOJAYYETH TOOPOTHYSCKHS 8KCENEPOTPEM
Kone6anuit CnOR TpyRDTE, HOOCKOZMMHE AnA PACUETA Ha ceiloMocToikocTh
K8JBHNX ¥ OTBETOTBOHHNX COOpy®eHuM. LMPOKOe UX BHEZDEHME CLEpPENBAS
OTCYTCTBUE MOTOZMKM BHOODA MCXOZHWX SKCEN6POrPAMM, OTCYTCIBHE HEZO
HEX Z8HHHX O ZUCCUNATUBHNX cBOMCcTBAX TI'PYHTOB, OCOOEHHO NPM CHABHHX
cellcMiuecKux BoazelorBusx M Zp. |

Haronaenue HeoOXQZMMHX ASHHHX M COBGDLORCTBOBAHMS ANTODUTMOB A&
BOSMOXHOCTD DACCUMTATH KONSOAHAR IPYHTOB B YNPYTONARCTAYECKOH CTaZM
zeQopMaLnit ¥ NOSBOAAT OTKA3ATHCH 0T HEKOTOPOA MHTEIPaABHOA OLEHKNM
nporsosnpyedoro ceflcunyecroro sddexra (BeAMUMHH MHCTDYMEHTANBHO O
ZLeNeHHOI0 NPUPANSHNA O8JIIBHOCTH).

4,2, Quexks mpupameHyll O8ANBHOCTH MO BANMCAM
_Gavakmx cAalhx semaerpacennil

4.2.1, O0m#ie NONONBHUA
MeTonuka mpoBeneHHA PKCMEDUMEHTANBHNX WCCASHOBAaHMi

OCHOBHHY NDAMHM MOTOAOM ONpeZeieHUs ONACHOCTH I'PYATOB ABIAETCA §
AAUTYAKO-YacTOTHEH MeT07, MCNoABAYouMH SaNUCH OAMBKUX 3exserpAceHu
Briepsue oH Oun mpepzoxed C.B, Mezsezessm [131]  npuMerAeTcA # B H
rofuee BpeMd, Bce Nocaexayoume Mozuduyaluy 3T0T0 METOZA, B TOM UYMCJH
NpYBEJICHHENS B HacToAweld pacore, NPaKr4YecKH HO 33TPATMBANN OCHOBHHE
NPUHOUNY, adnoxerHue C.B. Mezsezesu, :

Heaen NeTOAE ABJAAETCA onpeisncHHe CelcMuuscKofl ONACHOCTH DPHXJLX
oTaoxeHull OTHOCHTENBHO 3TANOHHOLO IpyHTA. OCHOBHAH B84AaYs saKjwdacH
Cfl B COTOCTABACHUM AMHAMMYECKUX XAPAKTEPUCTHH CEeMCMUYECKOTD CHMIHAI
OT CIWBKMX 36MNETPRCEHM¥ K8 DAsAMYHEX TPYHTAX N B KOJUUECTBEEHOM 0
Ke cellcMudeckoldt oNacHOCTH MCCISAYEMOIO TIpyHTE, BHpakeHHoHM npupamen
My GanABHOCTH (A]) ¥ 4acCTOTHHMM XBpaKTEPUCTUKAMM,

AMOAMPYAHO-YACTOTHHR METOZ MOEET NpPUMEHATHCH KAaK GAaMOCTONTOHBHO |
{aBTOHOMHO), TAK ¥ B COBOKYNHOCTM C KOCBeHHHMY METOASMM. ilepex ApY
M METOZAMM OH WUMOeT psZ IPEeUNMYLEcTB, INaBHNE U3 HUX ~ 3TO yUueT OC
Hocrell MBNYYEHNA o4ala M BAMAHUA CpeAH, B KOTOPo# paCHPOCTPAHSETCH |
ceflomuyeckull curnam, HeNOCPeACTBEHHO NOJ uccreZyeMbM yuacTkoM, Tak
Np¥ MCHOJB30BAHMY BTOI'0 METOZAY HET HEOCXOZUMOCTM DACYUETA BOBMOEHNYX
SOEQHGHHX CBOMCTB CJIOA DHXJIHX OTAOMeHUR, TOIAS Kax B JANGOM ZDyTOM
ToAc 9T# CcBolicTBa 0CTAWTCA HEONpeZEeNSHHHMM.

Insi pewerus ocHOBHOM 3azauy MeToZa HEOOXOZMMO NPOBEACHUES NASHUP
HUS WHCTPYMEHTANBHNX uCCHeZoBaruil, perucrpauuy seMmaeTpaceruB, odpa
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[oAYUYSHHOTO Marepuana (CEACMOIpAMM) ¥ PACYeTE KOMUYEOTBEHHHX OLE-

% celflcMIuecKoH onacHOCTH MOCIGZYOMNX IPYHTOB. III8HMPOBAHUE HHCTDY=

praJbHEX MCCHGAO0BAHKE HA HCCISAYSMOM yYACTKE CBOAMTCA K BHOODY uC-

gZYOMHX ¥ BTANIOHHOIO IPYHTOB (B COOTBETOTBUK C HTUM ¥ NYHKTOB HEOIK~
qpd), K ONTUMANBHOMY COUYeTAHHD DErMeTPUpYOueR annapeTyps ¥ NOATOTOR=
ceffcuoMeTprYecKoll annaparyps x pacdore. OcHOBoU AasA BHOOpa NYHKTOB

GnoZeHUA, K8K MpaBuio, ABASGICA MHXGHEPHO-~TEONOTUYECKaT WHPOPMALMA
6 uccaeAyeMoR nuomaxnKe.

OnpeAeafnuuun faKTopaMy BHOOpa NYHKTOB HECNNZEHEA CIyXaT CAEAyRLMe
praHaXu: BUTONOTUR TPYHTA, €TI0 COCTORHNS, MOBHOCT® CAOA (CHOGB) phx-

x oTA0XeHM#, HAWIOH TPABEKIN CAOU-NOAYNPOCTPSECTBO, PEABE( MECTHOCTH
Zp. OZME THN TPYHT8 MOXET CHTH NPEACTABJGH OAHAM MIH HECKOIBKMMK
yHKTAMU HAONOACHNA .

HanpuMep, B NpeAensx pPACHPOCTPEHOHUA NECYSHHX I'PYHTOB MMENTCA TPH
gCcTKA C PA3AMUENM 38N6T8EMEM YypOBHA TPYHTOBHX BoZ (YIB): ﬁ‘ﬁPB = 05
;{ 9 M COOTBETCTBEHHO. TOrZg neCYaHHe OTNOXOHMA AOJXHH OHWTH MpeAciaB-
eEb TPOMA NyHKTaM# HalmozeHus. Takoe xe KOAMYECTBO NYHKTOB HaGCNWZAS-
w7 HOOGXOAMMO NpY SHAUMTENBHOM Nepenaze wompocTeldl puxawx oraosenult B
peZesiax UCCISAYOMOT0 yUacTKa., PacCTOAHME MeXAy NYHKTaMH gaonwgenalt
¢ ZOJKHO NpeBHEATh 1/10 rUNCUEHTPANEHOTO PACCTOAHMA XO BO3MOXHNWX 0Ya-—
0B seMnerTprceHull, B SaBMCHMOCTH OT CTenesu cellcMuysckod aKTUBHOCTH
0TEHLMANBHO ONSCHHX ANA MayuaeMoM TepPUEOPMM 30H BOSMOXHHX OYAT'0B
emnerprcesudt (BO3) nepuoz HaCmozeHud = 0T HOCHOZBKUX MECHLSB A0 BEc~
ONBKAX NET.

Ans Gonee KoppeKTHOM OUGHKM CpOKA NPOBEXEHMR MHCTPYMEHTANBHHX HAC-
DAOHUY MOXHO BOCHOAB3OBATECH CBEASEUAME 00 06mSZ MOBTOPAGMOCTH 3€MIe~
pRceEMi B OKPOCTHOCTAX RCCAGZYOMOI'® yuaCTRA, NDHBOZOHHLMK B ORIIOTE-
fiX 3eMNeTPRCEHNUNA, COCTEBIREMHX NO DETHOHSIBHHM COTAM CeHoMMusCHEX
TAHOKMA, WK ZAHHOUME EXOTOAHMKE “3ewieTpaceH#s B CCCPY, Jru marepuams
80T BOBMORHOCTE NONYYKTH NpSABAPUTONBHHE CBEAGHMA O IApaMeTpax Boa-
OEHHX DETHCTDPUPYSMNX SSMIETPACOHRH B TIpezsnex UCCABZYSMOI'O yUaCTKaE

Haflty HeoOXoAuMHH AMSNA30H YBEAWUGHRA COHCMOMETPHUGCKMX KAHANOB.
KOHYATeABHENA BHOOP YBEIMWEHMA. KA&HAXOB ONpPENEAHTCA NOCAe BHABIEHKA YyPOB-
A NoMEX B NYHKTAX PErUCPPALMM B peBYNBTATE CIOUMANBHHX XsMepeHud mu-
00 B nponecce pervCTpalMM 36MIOTDPACEHRHH,

Ecnu CMP npomoAuTcH B 48pT6 HACENGHHOTO NYHKTS WM B HONOCPEACTBEH-
0 GamaocTM OT HEro, TO yPOBEHH MMKPOCONCM MCKYCCTBEHHOI'O NpOMCXOEAS-
U MOXET MEHATHCA B 38BACEMOCTM OT BPEMEHM CYTOK, COOTBOTCTBEHHO MO-
8T H3MEHATHCH M yBOMAUEHHE ceBCMOMOTDMYECKMX HAHANOB, MHOTAS QUGHB

CymecTrenno. [looToMy B TAaKMX NYHKTAX HAGIWAGHAA MOXHO DA&CCUMTHBATH ABA
POBHR ymenvwueHus. OOHYUHO MMHMMSTBHOE YBENMUGHKS KAHAJOB COOTBETCTBYET
AREBHEOMY BpeueHW, & MEaKCHMBJBHO® — HouHOoMy. Eciu ceMoMonpuemnuxm pac—
Olarawrcs B NoABANBHOM MOMENEHMYM, TO KOJNATENBHO KMETH DasBASKY MOEAY

HOCTaueuron, HA KOTOpOM YCTAHABAWBAWTCA celCMONDMEMHNKM, # KOpHYCOM:
3Zxauys,




IaR moro yrolN ¥alaBUTECA OT BCTPOBHX NMOMEX M YAYULATH CLSNASHKE
MEELY CEHCMONDMEMHMKOM ¥ IDYHTOM, NOCTEMOBT PEKOMEHAYBTCS 38IAYCAATS |
H#a 0,5-1 u B TOM CcNyuas, 6CAM NYHKT HAGANZOHUR HAXOZMICA HE OTKpHTON i
MecTHoCTHM. [Ipd 2TOM BSPXHEK KPHIUKY CHeZYyeT pacloZaraTs BPOBEEB C Kpad
wy AMHN, Kpome T0To, B KaxZOM HOHXDOTHOM CAYYSE JOJEHH YyWNTHBATECA ¥
HCEINYATBCA -TOMEXM, BU3NBAGMHE CaMWMM DA3HOOODA3HNMM MCTOVHAKAME, HA]
puMep ZBUXYDMMCA TPAHCIOPTOM, [EpPeMEHHHM 3OKTPUUSCKUM NONEM (HaBOAHY
H8 Lenb MaATHEK-TAJbBIHOMETD 0T OWTOBHX M JUOONX ZPYIux anexrpuvecxnx
cerelt) n ap. ,

B coorBeTcTBUM C 38NPOCAMM CORPEMEHHOIG celicMocToRKOro NPOSKTHPOBE
HUA ¥ CTPOMTEARCTBE (MCXOAR M3 KOHCTPYKUuM ¥ pasuepoB sZgHU¥ u coopy
xeHult, BO3BOZMMHX B HaCTOALSe BpeMd B celcmoonacHux pafoHax) Heolxo-.
ZVNO U3y4yarh Kone(aHKf IDYHTOB.B AHAT&80HEe NEpHoA0B 0,1-2 ¢, [IporEo3-
cedcMuuecKUX BoaZelcTsuit Zenawy, Kak OpABMNO, IPU OTCYTCTERMK MHCTDPY— ]
MENTANBREX 3anuced cuabHhX sewperprceHuld B nsydaeMoM paltoHe, OQCHOBL-
BAACH He MeTOZe AHANOTMA UIM Ha MHTEPTOAANMM ZSHHHX, NOJYYERHEX Ipu
caadiX 3eMACTPACEHUAX. [I0BTOMY ANA RBKONAGHUA SKCIEPUMOHTANBHHX ZAHHH
KamZaA opraHuaanys, nposozamas CMP, ZONEHA PErMCTPUDOBATE B NODUOZA D&
Oor no CMP BUSMOXHHE CHJIBHHE M PA3PYUMTENBHENE SEMIETPACEHMS. t

B kaxzoM nyHKTe HAGIOASHRA PErACTPUPYOTCA TDH COCTaBIARNEHMO KoaeGaR
(ZBEe IOpM3OHTANFHNO, OPMEHTMPOBAHHHNE B HanpasaeHurx C-0 u B~3, H o.zm
BepTUHANBHAA), [lpM permcrpanmy cuemeHull nouBH npH CaACHX seuxewpﬁce-;
HUAX yERenuyeHue ceMCMOMETPUUCCHOTO KaHAIA xonsao COCTaBIATH
¥ = 1000¢10 000, npm perucrpauuE CHopocrell ycu = 100+200. Sarpyonen-1
HHE KaHAAH ANA DPOTUCTPAIUM CUABHHX JBAXGHUA NOUBH ZONEHH MMETH yBEAN
weue ¥*= 104100 u ¥, = 1#10 npn perucrpaumn cropocredl KoneGamud.

AMINIIMT YZHO~-YACTOTHRNEG XADAKTEPUCTHKY ZOXXHN 0GECHNSuUMBATH HOHACKSEOH
HYO WaA¥ MajOMCHageHEYKN 38IMCh BOMIOTPACEHMA B AMANS30HE NOPHOAOB
0,1~2 ¢, Bolee¢ NojHHE CBeZEHMA UBAOXGHH B CROLUANbHOH nnmepamype.[d1j

YrolH MCKNDUKTE BO3MORHHE OmMMOKU DACYeTOB, RAHANN HOOOXOAWMO IpO-
BOPUTE HA WASHTUYHOCTD NyTeu 3afUCU ABYX-TpeX seMAeTpAceHu# Boph me-
nonbayemolt anmaparypolf, pacmomomeHHON B oZHOM MOCTS. KGIATSABHO Npo=
BEPKY MACHTHUHOCTH cellcMOMeTPHMYSCKHX KAHENOB NPOMSBOZUTL B TOM MOCTE |
TA6 yPOBEHb IOMEX MaI. [AGHTHUHOCTH CHUTAETCHA YZOBNETBOpUureabHOd, ©c-4
Jn pasbpoc AMILIATYZ KoJeOanu#t, 3aperMCTPUPOBAHHHX DABIAUHHMUY KsHAZA= |
MH, H6 npesbmasr 10%. ‘

Perucepaunst CnmsKux cnadux sewnerpsacerul, Kak npasuno, peZeTcCs B
HeNpepHBHOM DeXMME B TEUEHHE BCOIO I KKNA NPOBOAMMEX MccaeZoBanni, Me
T0% C.B. MexBeZesa npeznojaraer, 4ro 3eMN6TPACEHUA, UAYEME B 06pacoTS
Ky, ZonmHy OHTH 3apeTHCTPMPOBAHW OZHOBPEMOHHO BO BCEX NYHHTEX HaOAN~
ZLeHunA, ‘ ‘

Ana Gonee verxolt u afdexrusHOM padory Ha KaxAyw celdcMudecKyo crand
0u¥Y, PacNONOEGHHYN B KOHKPSTHOM NYHKTO HACIWIACHMA, 3aBOZUTCA NacHOpT
Hacmopr Aoikex PEINYATH KPATKOE ONUCaHWe IPYHTOBHX ycaoBult MyHKTa
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4aOINAGHUA ¥ yOonoBuA perncrpeunu, XapaKTePUCTUKY KOHKDOTHHX ceffcuo-
NpTpUYECKUX KAHANOB N0 BCEH LOMK MEATHHK~TENLBAHOMSTD {pacnoacuenue
celcMOTIDHOMHNKOB N0 CTPAHAM CBera, HoMepa I'HO3X IenbBAHOMOTPOB HIK
BXOLOB, OCHOPHN® NMOCTOAHENG, WYHTH } MX P8CY6T, BOGMORHNE HOMONSAKK
4 #X YCTDBHOHME U ZD.).

Ecay CyuecTByeT HEOOXOZUMOCTE: HOPeIpYNNMPOBKM ColiCMMueCHKMX CTSHUME
g4 HOBHE NYHKTH HBGIWASHUMA, TO CHEZYeT ABE M3 HUX OCTABUTE HA OTEDHX
pyHKI8X HaoMoZeRMA (MO OAHOM HA BTANOHHOM M KaKOM=1UGOO MCCRORYOMOM
rpyHTE) B UGNAX KOHTPONA. Npu MoOWX U3MEHEHHAX MOCTONONOREHUR celoun-
geCKMX CTAHIUA BrajoHHWE NYHHT HAO/MOASHMA HE NOPEMELasTCH.

lle1r KOHTDOAA 3AKNIKNYESTCHA B TOM, YTOCH KOEGUHHE DeSYABRTATH JIO
ouerxe celicMuyscro# onacrocTy ucenezyeMolt MAOLGAKKE B LEAOM OHAM DaB~
HoToOYKHMA, B 7BKOM cuyyee n rapra CMP Cyzer pasnoroqnon

Cay KOHTPOXE CBORUTCA K CPEBHEHAN CPOXHWNX (AI) unu Hamrdonee BepOAT=—
HEX (AI) 8HAYeHNM, NONYUEHHWX N0 BEMICTPHCEHHMAM, S8PETUCTPUPOBAHELM B
0CTABUMXCR MyHKTEX HACIWAESHMA 20 TMeperpyNuupoBKy cellcMyueckux crapumit
(neppasi BHOOPKA) ¥ nmocne Hee (BTOpaR BHOODKE). HpU paBeHCTBe yKaagH-
Hhx Bule suaveHu®® Al uwanAl mepmodt u Bropolt BWGOPOK ¢ yuerou ZoBepH—
TEABHOT0 MHTEPBANA MUXHO TOBOPUTE O PABHOTOMHOCTY NOAYYSHHHX Z8HHHYK
AA% BCETO Y4YaCTHA.

Perucrpauun cunbHax (OWYyTHMNX) seunerpacenul BO3MOXHA K&K B Henpe-
PHBHOM, TaK ¥ B "mpyuem" pexume. Hautonee sKOHOMMUHHM BO BCEX OTHOWS~
HuAx ABagerca Yyaymud" pexum. [puHUUNu&NBHO! PARRMLUN B OpPraHUBELMH
CIy£CH CUNBHHX ¥ ciadhx ZBUkKGHME HET, MOSTOMY OCHOBHHE TPeCOBAHUA,
W3ZOHEHHNE BHIE, OCTANTCA CIPABEZJMBH ¥ B CIYY4€ DOTMCTDBLMN CHNBHHEX
IBusenui,

CelloMyueckan ONacHOCTH IPYHTOB ONpPEASAASTCH NO OTHOUGHND K 3TANOH-
HOMY IpyHTY uyepea NpHpauerve damnssocTs Al. Kommuecrsenwoe sHaueHM®
Al Haxozures mo Qopuyrne

) M""ib{ﬂ(ﬁti max /Aamoc)7 (4.7)
rae Ay oy - MOKCHMANBHAR aMIUIMTYAS KoneGawuil ucciezyemoro (i-ro)
Tpyurag Ay morg,~ MBKCHMAZBHAT BMINIKTYAA KoXneCasu#t aTANIOHHOIO IPYHTA
(13MepeED MU 3eMIETPACEHUAM, 3apEIUCTPUpPOBAHHEM OAHOBDSMOEHO B COOT-
BeTCIBYNNMX NYHKTAX AACANASHUA).

Usorza B $opuyne (4.7) BMECTO MBKCHMBADHEX SMIJMTYA WCHOABSYRT
Cpezune sHaveHnd AMIIMTYZ KoneGaHMR MCCIGAYEMOTO (A ) B 3TANOHHOTD
(& ) TPYHTOB. CpejHAA GMIJMTYAS HAXOAMICA TIO coomnemcraywmeﬁ celicuo-
Ppaume NyTey YCPEAHEHWS PAAS BMINKTYA, NONYIOHHWX B PE3yLbTATE CAORHO-
T0 NpoMepa HE OTPE3KE 3ANUCH IEMISTHACEHAS OT BCTYINGHMA BOJHH S U
R0 1/3 A,

[lpn oueHxe MAKCHMSIBHHX AMINUTYZA KoNeCBHUA ¢ DA3IMYHHME TIEPUOASMH,
0COGEHHO A71% OTHOGMTENBHO AJMHHONEPMOZHHX KOJEOS8HMHM, CaeayeT yUMTHBATE
BosMoxHHY addexT yacrToTHON XapaxnrTepMCTHEM celcMOMOTDHYECKOro KaHAZa.
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Ba ZocrarTouHo GOABMMX NEPHOZEX UYBCTBUTENBHOCTE CEMCMOTPAQOE CHIABHO
YMORBHESTCR. B 2TMX JONOBAAX MOHET OK8BETHCR, UTO BUAUMOS MAKCHMAN
Hoe cuemeHMe Ha CelloMorpeMMe He COOTBETCTBYET A6HACTBUTENEHOMY MEECH-
MAJBHOMY CMOUEHMK IOYBW. B CBA3H ¢ 3THM IpA OUSHKES MSKCUMAJBHHX OMO
nekuit MouBn (AMIAXTYZ) CNeZyeT MBMEDATH HE TONBKO MOKCUMBNBHHE CUSH
H¥R Ha cellcMorpaMmMe, EO ¥ ZOCTATOUHO COABINHE CMELEHUA AJR (0Je€ 'Hua
KOUBCTOTHEX KoneOanni. oApodHAR MHCTPYKIMA N0 USMEPEHND AUHAMUYEC I
xaparrepucrur semnerprceRudl us celcmorpaumax paspacorana {.J1. Hepce
coertu, T,I. Payruex, B,W. Xanrypunun, 0.B. PUsHHYEHKO [444].

JINA ACKINUSHMA UEAWBMAYANBHHX OCOCSHHOCTE NPORBASHUH 3&MAETDPACE
Bult Ha NOBEPXHOCTH NPUGETAWT K OCPEAHEHWN OTHGNBHHX 3nausHuh Al , a
AN HAXOKZEHMA BOBMOREHX IpeZesoB pasfpoca CpeAHero 3Havesun Al max
AT ero xoBepurensHuR mETepBan. HaxoxzeHuUe CpeZHETO Al ¥ 8r0 ZOBESDH-
TEN5HOTO UHTEpBAne NPOMSBOAUTCA MO OCWMENPUEATHM JopuynaM, OpUMEHAS—
MHM B MaTeMaTHYeCKON CTarMCTHKE, KOTOpHE MOMHO HellTy B HOCOOMAX NO
net {22, 61, 222].

QGHUHO CpeAHee 3HAYCHUS Al HAXOAAT MO 15-30 seMueTpRCEHHAM. Q0B
suCopru N, HeoOXofumw# ZnA HaXOKZOHMA OUGHKM ¢ 3§KaHHOK TOYHOCTEHD,
MoxHo Heflru, ucrnoanbsyn Qopuynn MareMarsueckod CrarucTUkM. TaK, B [61’
X seaxommres mo sapaHee 3afeHHOMY AOBGDUTSJBHOMY MHTEDBANY

N> Uy gy, 8/841,

136 N - o6men nusopxmzllq_*/a - HODEHF MHTErpaJBHOT0 YD&BHCHMA, Ha
AUTCA MO CTEUManbHO! Tasmmie; © - cpeAHE® KBaAPATUUGCKOE OTKIOHEHN
semuauny Af (omuoxa eaumuumoro); S4 [~ NonoBuea 3aZaBaeMoro AOBEPUTE
HOT'0 METEDBANA.

B GONBUMHCTBE CAYYASB CDPEHEE KBAZPATHYECKOE OTIIOHEHME 6 HEH3~
BECTHO, HO HHOTZE € u3BECTHO NpUOHMXeHHo. Hanpumep, ZAA BEUHOMSDPSJ
TPYHTOB 6 , OHPBAOGNOHHOS 110 BuOOpKE 3 500 oTzexnbHHX 3HAUEHKH, DPaBHO !

0,5-0,7 [9].
Hpyraa fopuysna onpezeiesun N upusezena B pacore I MBapua[ZZZ]:
H ;
N> (6/52), (4.9)

b (] 5& - OUMUKa CPENHET0, 38ZaBAGMAA NPH UCCASZAOBAHMK, B HameM CJy-
yae x IpeacraBnAeT coboft BemuumEy A]

OTMeTHM, W20 0GBEM BHOOPKM, OueHewmwld Mo JopMynaM (4..) u (4.9), |
AIBIACTCA MUHUMBABHEM. [IpuBesies NpHUMED OLEHKM MHWEMMSNBHOIO 0OBEMS Bhi~
oopku no Qopumyne (4.9). B pesyanTare apenusa NPUPONH pasdpoca OTASI
Hux sHavenill Al (oM. [9]) ecrs Bce ocHoBammA mpezionaraTs, uTo sHe— |
YeEne 6 OyAeT OJMBKUM K NPUBEZGHHWM BHIC 3HAUGHMAM, T. 6. g O.SfO,'?'
- lpeznonoxuM Teneps, 4T0 Hac YZOBAETBODHT TOUHOCTE B ONpeZeieHHM
Al~55 = 40,1, 270 COOTBETCTBYET BHAUEHMD AOBEPUTEJNBHOTO METEPBANA
¢ i > 042. Torza Mup¥ManbHOoe KOAMYECTBO 36MASTPACEHMHE, KOTOPo® HaM
HOOOXOAVMO 38perMCTpUpoBaTs, cocrannt N>0,5/0,1 2 25. Ecam BaATs-
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popxHU# npeZen Xni 6 , To N»49.lpakTnvecxka Te k6 sHaveHus aan N zaer
# JopMyna (4.8).

floHo, Yro nprBegeHHHe JOPMYNE ANR ONpeiOneHUR OCDOME BUOOPKE N
QNpaBSANMBY TONBKO B TOM CAyae, Korza menuvuEa Al ABJIAGTOR O\l
goll, OYeBUAHO, WTO0 PAX NpupaueHU? GSANBHOOTH MOXOT OWMTATEOA oayual=
HHM B TOM CIy4ae, KOrA8 36MIOTDACOHNA MMONT DA3JNMYHHO Napauerps (asu=
MyT, SMUUGHTPANBRO® DACOTORHME, BHepreTHYeCKMN w1800 K Zp.). lomazro,
Y70 CPEZHMe BHENOHMA NpUpPaueHuZ GanNPHOGTH, NOAYYSRHHe N0 TAKAM BAb-
gopreM (pszax), Oyzyr xepaxrepusosars QoHoBoe npupamenne CanABHOOTH
ABHHOIO IpyHTa.

Eonn xe cpeZHee 3HaAWOHUE NpUPAUSHUA 08NABHOCTH O¥X6T HAXOZARTHOA
10 PAKY OTZOABEHX aHaueHul Al , NONYVeHHWX MO 3OMNOTPACEHMAM O CNMAKU=
M WIM OZMHAKOBHMM napauerpamu, To QopMmyns (4.8) u (4.9) Oyzyr ompe=
Z6NATH OIPAHMYEHHO® WUCAO OAyuallHux napaMeTpoB, 8 3HAuSEMA A] OyAyT
OTHOCHTEOR K NOKSIUSOBGHHHM SOHAM SNUUEHTPEABHOTO NOXR. CIeA0BaTeNE=
10, QOpMBABHO ONpsZeneRHuY 00BN BHOOPKE ABARETCA TONBKO OPUEHTHPO-
BOYHHM, ONPSASIAANIMMA %O P JWCOM CIyvae ocrTanrTch PusrHuecxue ooobpa-
KGHUA

B rouM ciyuae, KOIZ& NPEMEHOHME MOTOZOD MATEMATHUECKOR CTATHUOTUKK
BOSMOXHO ¥ He BwabB&eT COMHeHmd, HanpUMep KOrL8 NpUpaueHHe CBAABEOCTH
OIOHMBEETCHA N0 3OMIeTDRACOHNAM, BGNUCARHNM ¥3 0ZEOX ovyaroBofft soHH,
MOXHO BOCMOABBOBATHCH (opManusoBaHsEod oueHxold ceHomuuseckol onacHooTH
rpyuT0B. Takue cnocots mpezmoxerw B,TI. Tmanep, J.A. Koramou iQQT.
HeuGonee oCuuit M3 HuX NpUBEREH HUES,

4.2.,2.0nocol oueExu npupamesull CannpHOCTH
IpY BPEMEHHOM TpYNIHPOBAHAK BOMASTDACEHUM

Bunomssg CMP no cyafhM 23¢MISTPACEHUAM, MH HMEGM Z6J0 ¢ BX MHONOCT-
BOM, 0GpAayLmUM NPEKTAYSCKA OECKOHEUHYDL (IeHOPERNBHYN) COBOKYNHOCTE,
NapaMeTpH ee OUeHMBADTCA NYTEM aHAIM3a BHOGODKNM 3eMieTpsceHnH ,3aperncr-
PUpOBAHHNX B BUKS celtcMorpauu, BesocuIpaMu ¥JIu aKceneporpaMu. [pu
9TOM BHIOJHAETCA IMNOTE3a O TOM, YTO NPUPCXA CBMA OCYLECTBAAET CIy~
YaluNit BuGOp. SNeMEHTOM reHepanbHOR COBOKYNHOCTH ABAAETCA eAMHMYHOE
3EMIETPACEHNS .

JeraHOBUM KPUTEPHM, KOTOPHM ZOJEHN YyAOBLOTBOPATH DJEMGHTH IEHEPaNE—
Holl coBoKynHOCTM. Bo~mepByx, CNEKIP NOAXOZRNEro CeNCMMYECEOro CUTHAnS
XonaeH NEPEHpHBATH yKazaHBul mETepBan nepucZoB. Bo-BTOpHx, MH AONKHH
ONTEL yBepeHs, 4TC OCHaS6HKE WAM yCuierue xoieGamull Eu3BaHo ocodes-
HOCTAMM CDABHUBAGMHX YUACTHOB, T.€. CHEKTPH CodCMUYOCHUX CUTIHANOB HPK
Nozgxoze K 9TMM yyacTKaM ZOAKHEH ONTE OZMHAKoBEMU, llociezHee BHIOJHAET-
¢, KOTZ@ DACCTORHME MEXZY CPABHUBAOMHME NYHKTAMM HaOnwzoru#t mpeHeCpe-
#AMO MAnO MO CPABHGHHX C IUMNOLEGHTPANLHHM. [lpome BCETro yAOBJIETBOPUTS
MMM TpeCoBaHufiM, PETMCTPUPYA OZHOBPEMEHHO Ha BCex yuacrxax celcumusc—
kult curnan, waymui us ozHOTO ouara.
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. MBKCHMANBHHE SMIIINTYAH KONeGaHult MOBEDXHOCTH 2TANORHOIO yYACTKE A,
¥ HCCIGZYGMOI'0 YuaCTHa A; - CIyvYailHNG BEJMUMHN, DE&IW3AUMU KOTOPHX
G, ua; CTOXGCTUUECKN MEHAWTCA 0T BIEMIETPACEHUA K SEMJISTPHCOHMD,
Cnyuaitune BemuuuaN A, n A, npunaznesar K ofuoll u roff we rerepansHoll
COBOKYNHOCTE MAKCHMANBHHX QWIUIUTYZ KodeGanulk qacmow! + 6CIM XoJjela=-
H{A YACTOTH { CPABHUBSGMBX NYHKTOB HAOIOAGHUMA TOXZECTBEHHW, B NpoTHB-
HOM cayuse Aj ¥ A, npuHaZIEXaT K DasINUBNM COBOKYIHOCTAM MEBKCHMANBHHX
aMnuTyzs KoJeG8HMH 4acTOTH

Bunoyean CMP, My penaes oCpaTHYW 88A8WY: €CIU 4, ¥ &, IpHHAAAERAT
K ozuolt ¥ Tod xEe COBOKYNHOCTM MAKCHMAIbHHX BMINUTYZ Ao, fenasM BHBOX
0 TORZECTBERHOCTM celicMuueckux CBOACTR CpABHMBAGMHX ¥ Y4CTKOB; 6CHH
a’o u & npuHaznexar K pasHWM COBOKYNHOCTHM, T0 AEJaéM BWBOZ 0 MX pas—
auuMn. Takuu o6pasoM, nepej BuwuucheHued Al HEOOX0ZUMO MOKa382h SEAUK-
MOCEH DO3JHuUKA MERZY COBOKYNHOCTAMM CayuyallHHX BeaMUMH A, mA; cno-
MOLBY CTATHCTHYSCKOFO KPUTEpHfA, NCHOJNBAYA ANA 3TOT0 UX Buoopounue
(HatmoacHHNE ) anauenna(b na,

MaTeMaTHyeCKas cramcmnxa pacnoxaraem HB00POM KPUTEPHEB, N03BOXAR=
LMX OLGHUTH 3HAUMMOCTH DPABIKYMA MExAY A " A.. Jydune us HAX NPAMOHAMH
TONBKO K CHyuallHNM BenuuyuHoM, UMEDHEM nopua:xbuoe paclpezeeHue,

B padore B.I. Tminep, Jd.A. Korama [46]moxasaHo, uro MaKcauajbHHE
AMIUTY ZH cencnmqegm{x RoNeGaunit pacnpenenenu 0 NOTHOPMA8JABHOMY B38K0=—
Ry. llooToMy BHOOpOUHNE 3HAYEHMA MAKCHMAJABHHX aMIJMTYX CleAyer NpexBa—
PRTEABHO JOTapUPMMPOBATE, & OUEHKM NpupameHul SaunsHocrd Al BywMcaars

no gopuyne
Bl =33[fa: - fa.], (4.10)

T7e L‘a,. ' ﬁja - OUEHKH MATOMATHYOCKUX OXMZAHUE cIOyYalHHX BeIAuMH @,

lisMeperuA Ha cellcMorpaMMe BHMONHAWTCA COrJacHO UHCTPYKUUM no AuHa-
MUYECKMM W3MEPSHUAM Ha celicMorpaMMax [144'], npuueM 38 HAYaA0 oFcYeTa
NPUHAMAETCH OOHYHO G0jee UESTXOE BCTYILICHHE BCIHE 9 HA TOPUBOHTANE-
HUX KOMMOHEHTaX.

WaMeperHNe NOpuoas KoaebaHull m COOTBETCTBYNMNE UM AMIIMTYZH 38HO-
cATCA B TAOMALY CNNOWHOro Npouepa (radn. 4.1), M3 KoTopol #amnexaer—
Cfi BHOOPKS MAKCUMANBHHX BMIAMTYZ. MaxCHMAJNBHHE AMIIUTYZH Jorapudmupy-
KTCA M 3QHOCATCA B CBOZHYW Tadmuuy (racdn. 4.2), Kaxzas CTpoKAa KorTopo#
COOTBETCTBYST HOMEPY OCDPACOTAHHOTO 3EMIETPACEHAR, & CTOACSL - NEPUOAY
HoJeOaHu# T;.

OueHKyM NapaMeTpoB I'CHEPANSHOTO pacHpeAesieHus A0oTapuiMoB MAKCHMAND~
HEX &MOAIMTYZ CACAYET BHUMACHATH, OCPOAHAA HX [0 UUCHY 3AHONHEHHWX
AYeeK:

l%o"mam'(zléa'mat)/}{ (4.41)
lﬂa‘maf: [Z(Iﬁa’maw @lhaw ]/N (4.12)

56



4.1
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95

Tadaudua
JTorapu@MH MaKCHMBIBHHX SMIINTYZ 3eMaerpAceHul

4,

2

Beymunta N0TapuPMOB MAKCHMAABHEX GMIIMTYZ NpU NEepHoje KoneGaHm#, paBHOM

HouMep 3eM—
AATPECEHMR 0 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6
1 0,08  =0,1 0,18 0,45 0,04 0,23 - - - - -
2 0,28 0,32 0,34+ 0,32 - - - - - - -
3 -0,3 0,26 0,04 0,08 0,18 -0,22 - 0,15 - -0,05 0,1
4 0,23  =0,05 - 0 - 0 - - - - -
5 0,58 0,52 0,69 - - _— - - - - -
6 0,18 0,08 0,18 0,45 =041 0,48 - 0,11 - - -
7 0,28 0,46 0,3 - - - - - - - -
8 0,2 0,32 0,08 0,15 - - - - - - -
9 -0,05 0,23 0,15 0,2 . 0 04,1 0,28 - - - -
10 -0,22 0,15 0,04 -0,22 - - - - - - -
1 - 0,38 0,38 0,68 =0,15 0,57 0,63 0,72 0,66 - 0,7
12 0,36 0,63 0,92 0,92 0,97 0,28 0,41 0,2 0,26 - -
13 0,11 0,43 0,38 0,51 0,98 0,72 - - - - -
14 0,2 0,99 0,54 0,98 1 1,38 0,77 1,04 - - -
15, .. -~ 0,34 0. 0,65 0,48 0,59 0,63 0,15 - 0,2 -
16 - 0,04 0,23 0,23 0,08 0,45 0,64 0,25 0,1 0,72 0,23
17 - 0,72 0,6 0,72 0,8 1 0,74 0,3 - - -
18 0,18 0,32 0,4 0,3 0,54 0,46 0,3 0,15 0,62 - -
19 0,28 0,54 0,53 0,62 0,18 -0,45 0,45 0 0,28 0,11 0,28
20 0,26 0,57 0,72 0,81 =~ 044 0 0,3 0,23 - 0,15
21 - 0,36 0,6 0,52 0,85 0,94 0,9 0,9 0,7 - 0,85
22 0,43 0,65 0,66 0,58 - 0,59 0,85 0,83 1,31 1,43 0,89 0,65
23 0,3 0,45 0,8 0,78 0,71 0,75 0,88 1,19 0,15 0,83 1,40
24 0,43 0,57 0,99 0,98 1,21 0,89 1,27 146 0,79 1,03 1,23
25 0,7 0,78 0,84 1443 0,95 1,45 1,35 0,41 1,% - -
26 0,45 0,89 0,9 1,23 0,99 1,27 1,36 1,25 1,04 = = 1,76
27 0,2 0,74 1,06 0,96 1,16 1,37 1,48 1 0,78 0,48 0,43
28 0,11 0,89 141 1,37 1,32 1,34 1,62 1,54 1,58 0,65 1,07
29 0,45 0,45 0,72 0,78 0,78 0,7 0,45 - 1 0 -
30 0,26 0,58 0,4 0,85 0,95 0,6 0,78 1,03 0,52 0,15 -
ha 5,98 13,51 14,77 16,71 13,64 16,25 15,47 13,06 11,46 5,01 8,86
n 25 30 29 28 23 25 20 20 6 N 12
Ba,,, 0:24 0,45 0,51 0,6 0,59 0,65 0,77 0,65 0,72 0,4 0,74
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PaceMoTpUM Cryua#t, KorZa perucTpanMA 3eMNeTPACEHME NPOBOAMTCA HA
pasNHUHNX YUSCTKEX OAHOBPEMOHEO, Bojee NOoZPOCHO BO3MOXHNE CIydau Opo-
BOAGHUA PeTRCTpPEUAM paccMoTpeHy B padore B.I'. I'nzep, J.A. Korama
[46] . Mezay cocoft cpasHuBADTCA TeHSpanBHNe COBOKYRHOCTH {g A pgn 4X
KonoGaurRt, NOCKONBKY 374 COBOKYMHOCTH HOPMBIBHN, CPaBHEEME CBOZMTCA
K COROCTABJIGHMK UX ZuclepcuH ¥ CpeiHEX, O KOTODHX CYZMM IO BHGODOYHHM
ousHKaM, JMCNepcmu CPaBHMBAEM ¢ noMousw Kpurepua [, a cpeasme - ¢ mo-

uwomsn xpurepns t,, [22]. X v
2 gp 2 2 2

Ecau f'=51/5z (34> %, + HOTAB ¥, {$, , UX MEHADT MOCTEMN) MEHBLS
£, .y TAOTUUHOTO TPK 5%-HOM YPOBHE BHATAMOCETH ¢ ¥ cTeneHAX CBOOOAH
N, = 1 wscmuzenn, Ny - 1 SHauEH&TONS, TO AMCHEPOWN CpABHMBAGMNX COBO=
KYNHOCTeR CUMTAKTCA DABHHMA (5: ¥ 4, - OUEHKM Aucmepcuil IeHEPATBHHX
COBOKyNHOCTE! norapnfuoB MaxCUMARBHHX aMILINTYX). Ecan F>F1_ 4’,5:0 ZiCrep-
CHX CDABHMBSGMHX COBOKYNHOCTE! MONATSNTCH DA3LMUHHME.

Tpx paBHHX ZMCNIGPCMAX CDEXHMS CDPSBRMBANTCHA C NOMOHBK KDRTEpPHUHA

3 zlxz;'xsil . .[N1 LE: (Nt*Nz'Z)l 1/’; (413)

P (NaT+Na33) Hy+Na %) '
rae §1 WX, ~ ONeHKE cpefHux DeHepanBHHX COBOKyNHOCTEH ng max. ¥ '
&) ﬁ(f.au.? N nNz ~ YNCHO 3ANOAHEHHHX fAYeeK B CBOAHOK TalnMue yyacTKa 1
-} yY8CTKa 2 COOTBETCTBOHHO; J‘i1 +N 2 = 2 = uHMCAO CTemeHed CBOGOAN.

Ecnu zucnepcuy He paBHH, TO CpeZHN® CPABHMBAWTCA C NOMOMBH CTATHUC-
TH

Ki . .
: tq,""' |§;‘&1)/($1/Nf s, /Na») > (4.14) |

usepme#t pacnpexenexne CTHOECHTA C

3= (5 /Ny 8o/ N3N NG /) (504 (4.15)

cTeneHAwy. cBoGozH. lpu {cpd 4 'MOOTE38 O PABEHCTBE I'EHEPAlbHHX
CPeXEMX NPUEAMBOTCH, NpH tcp’ t i. ¢ OTBepraeTca.

B vadn. 4.3 npEBeAeH NpuMep CpaBHOHHA COBOKynHoctel zorapuiMos Mmax
CHMAZBHHX GMINATYX, AOXYUYOHHHX Ha AECCOBOK (1-f NYRKT RAGIDZOHHA) K
craxsnou (2-¥ nynxr HaonpASHMA) rpyRTax Aas nepwoza T = 0,3 c.

OneRaM CTaTMCPUYOGCKE® XADARKTOPHCTHKE. HaXOAMM CPOAHMG 3NAUGHEA ?:1.'

- 00 COBOKYNEOCYE AAMEHX:

- ¥ w I @
*t=;(‘ﬁa’m /Ny=0.3; %‘2‘-(@ 80/ N, =049,
CpeABEKBSADATAYHEE OTKIOEOEHMA ONDPEHEAATCA. KK

10 - 1 %
6:~=§\(lg0«‘fm-m)z/m-1=ao k23, 61=§(3g a2 %) /N p1=003%5.

Basectmo [22], wro Aam 95%~BOro Z0OBepRTOABHOrO HHTEpBaZA kpnzepaft
Fig = 3,18, ¢ =0,05,9, =9, = 9. Pacuersos sHaverme [ (P=64/6;1 -.
RauEOro Memsme, weu [y o Hyzesas runovesa H, - ZUCNEDCES CPaBRUBACMNE
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Taoaria &3
CpaBHexuse coBoxynsocrell morapufMOB MaKCHMANBHWX SMIAMTYZ

;n 1-} nyEKke HAOADASHHA 2-} NyHK® BAOANJGEHS
n ——— —
__ &'gfm laa ;”ﬂ v (Qa.wa ns‘fﬂ“’wg mf a‘]"m »_{20,"’1 - (@afmm- ko, as
1 10 1 0,04 2,46 0,y 0,0484
2 8,6 0,93 0,0169 1 0 0,036
3 53 0,72 0,0064 1,6 ' 0,2 0,000
4 3,8 ¢,58 0,0484 1 0 0,036
5 3,2 0,5 0,0841 1,1 0,04 0,0225
6 8,7 0,94 0,196 1,3 0,11 0,0064
? 11,3 1,05 0,0625 4,2 0,62  0,1849
8 C 0,7 0, 1,5 0,18 0,000
9 10 1 0,04 1,4 0,15 00,0016
140 3,7 0,57 0,0529 1,4 0,15 0,016

TeR6paNBREX COBORYNHOCTEA DEBEN - npnnnemca

&%) NiN2a(Ny o Na- 2]

b g Lo e 6403 by 22263 7t 2005309
A HymeBas runoresa 0 DABEHCTBE OPSRERX AOTapU{MOB MGKCHMANBHNX SMILTH~
TyA OTBOPrasTcsd. IIPHERAMGSTCH I'MOOTE38 H.., = CPABHUBAGMHE YTYACTKE IO
CBOMM celcumuecKEM CBOBCTBAM DABAHUEN.

Tipn crarmecnon OLEGHKe MOTy? BCTDOYMTHCH CHEZYDLHE CXydaE.

1. 64 szfﬁf' 'eHepanbENe COBOKYNHOCTH AMIUINTYZ xoxeGaHuit TOXAGCT-
BEHRN H, cnenosasemno, NpRpaneHNA GaIRBHOCYR ZAA CPEBARBAOMHX TDYRTOD
DPaBEE uy:m. 31;005 P23 5«;

2.51;&6 f:j' XoxA cpenue suaqemm Jt TeHOpANBANX COBOKynHOCTOH KO-
nedault u panas, CAMR COBOKYNHOCTH DABIMURN: Anf OZEOR M3 RKX XApaxre-
peH Gonsam# pasGpoc aunxaryz roxedsunmit, Iocazeamee, NO-BHAMMOMY, HE 88-
BHCAY OT (ADAMETPOB TPYHTE, ONPEASNAGMHX €r0 SKYCTHYOCKOR ZTOCTXOCTHD
¥ MOMHOCTBO CIOR, 8 OUYCAOBIMBASTCA TAKHMME (akrepaM#, KaK yrox BaRao-—
Ha NOZONBH CNOA, €6 KORPMIypauma, NONOKOHES LAONAZKA OTHOCHIGIHEO
TIYCMEEOr0 PAsAOME W ¥.X. CTABAMMME GMIIHTYAH RonedaHu? rpyHra B 3a-
BHCHMOCTS OT HANPABJSHNA W yrna MOAXOXE BOSMYNANHHX BOJH, 8 TAKX6 OF
OTHOGCUTONLHOI'0 DACMOADXGHMA OYSTOBHX 30H., B 3TOM CJAyY&ae COBOKYNHOCTH
AMNANTYZA CHSAYET DACCMATDUBATH Kak HOOZHODOAHHE ¥ CTpaTAdmudpoBarTh
BHOOPOYHNE HACADZEHMA N0 OYATOBHM 20HAM, NOCAS® U8I'0 BHOBL NMPOM3BOAKTH
CpPaBEEGHUA napaMeTpos HamAoR M3 BMAGNGHEWX MOZCOBOKYNHOCTEH,

3. 61_63, Ji# fz, CeficMuueckne CBOACTBA CPABHMBAEMHX I'DYHTOB DPAIJNUUHH,
Bonuynnw ]&2 11' Ji-pe noRcraBasur 3 gopMyay (4.16) AR ONPEASACHUS -
3HaYeHNA NDHPAWOHUA GAJABHOCTH.

4, 6?;&6:, ) # J’; J'eHepanbHye COBOKYNEOCTM MAKCHMAJIBHHX QMIAUTYS pas—
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- AnYRH, llpuunAod pas3yMuuA MOIYT CHTh K8K. cemcunvecxue cBolicTBa rpyutox,
TAK W HEOAHOPOAHOCTE coMcMuvecHMX KonedaHwi B cuucae m. 2.

TEe

Uarepsanskan ouenxa A[ Npn KosgfWuuesTe ROBEPHA {-d Mueer sz _
375[(@‘@)‘%{.‘% b&‘zii] s(ft'f' ’)5 35[@:‘@)*ti_Q/Qiz-:ii] 9 (4.16) |

by g = | ikl o ezt oy
¥y NyNa2(Ng+N2-2) *
Nocneznee nosBoARET yTBEPEA8TH, 4ro npu (1 ~ ¢ )«100% Bcex zeKns-

rpAceHuit, NOZOOHWX RECJNZEHHNM, HCTHHHO® NPHPAMOHES GRANBHOCTH OyZeT
HaxozuTCA B Npejienax AOBSPUTONBHOTO MHTEDBANA ¥ TONBKO B 43-100% cny~
4YgeB OKSE6TCH BHE &ro,

Ouenky npupauerms caansHocT A] onpezenswr ¢ rpazauuek B 0,5 Ganna.

Nocnezree yAOCEO ZeaarThk ¢ NOMOWbD rpaduxa A_I: } (T;), NoZOCHOTD Ms06pa— SF
4SHHOMY H8 DUC. 4.1. 376CH KDYKKAMM U KPeCTHKAMK NOKA3ARH NpUpauenns § B
CanibHOCTH ABYX PBSHOBEAHOCTEN IPYHTOB OTHOCHTENRHO TPETBEID - STANOH-TE

HOTO. KOpOTKME 4UGPTOYKY BO3IE HEX - I'DAHMLH ZOBEPMIGALHHX WHTEDBANOB, &
COOTBOTCTBYWIME I5%~HOMy KOa(PuUMeHTY A0BOPKA. TOHKA® TOPUBOHTANBEHE |
" AMEMM - YPOBEW CAanNAbHOCTR - Hasecess ¢ rpajauued 3 0,5 danna. Ipupame-)
Hye OBAABHOCTH ANA KaxAoro T; NPUHMMESTCH PABHHM YPOBHPD CAJIBHOOTH,
HDrOpuY NEpECeraeT CoOTBeTCTBYDEMR A0BODRTEABHNA nHrTepEai.

Oy4eT casAyvmee:

¥ 3 Gaans.

OZHOBpE MERHO, TO NpPEZBADHTSNRR0 MX CASAYeT cTparudMLMpOBATE N0 BEJK

He

BayHud B orZeaBROM TOYKe EA NOBEPXHOCTH, KOCTATOURO HOJEQ X8pPAKTEpH- 48
3yeT 3(pexT NpoABNEHHA BEMNOTPHCEHMA Ha KBYUAGMOM IDYHTO. OZHEKO CN6-
LualbHHE MCCASJOB&HUR NOKABAIN, YTO paccomaue colcMMueCKEX BOAB HE

HEOJHQDOAHOCTAX CPSAL NPUBOAKT K CYLOCTBOHHOMY CHHUXOHUX HHQODMATHB~
HOCTH OTZCNBHOr0 NYHKTA HEOIKASHAR [9, 45] Ecnn xe yposeHr Qaokrya- 4
umit gocruraer 40%,T0 OTHOCHTEJLHAR OMMOKA OPH onpexeneHudy Al coraac-

HO

0 AUHEMMYECHMX XADAKTEPUCTAKAX CHOS [pA 8&HAAW3E OTACGABHOTO 3SMASTPHA=
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Pemawmum npeBmaoM npEEsTEA rol miE uHEOR CanasHOCTH B 3T0M cAyvae

8) ecms 0 < Al¢ 0,5, 10 A[ =0 Oazaos;

6) ecnw 0,5¢ Al¢1,5, 10 Als1 Gamm;

B) ecam 1,5C4I¢ 2,55 T0 An 2 Ganna;

P) echm 2,5¢ p] ¢ 345, 70 Al 3 Canxa.

B cayvae oTpruarenBHEX Al COOTBETCTBOHEO CJAGAYET NOBUKEHWe HA I,Q

Ecan SeuneTpRCSHUA DETHCTPUPOBANUCE HA CPABHUBGGMHX YUGCTKEX EHe

sWepreTxYECKOro Kxacca K (MeTrutyie M).

4.2,3, Cuoco6 onpezeneRAs A] Ny?T6M NPOCTPAHCTBOHHOTO YOpPeAHERMS
cellcumyeckoro noan

Meroznka CMP npeanonsrae?, 4ro celicmmueckuld carsan, sapermcrpupo- 4

BHpageHun 4,7) yABSHBAGTCH,
Crenosarensio, npy cymecriyome? werozuke CMP repAercs uHfopuanus




| 1 | i

L
[T 0¥ 5 T,c

-10 !

Puc. 4.1. OUGHKA NPUDALGHHA CBANBHOOTH IPYNNOBHM METOZOM
TopuaoHTANFENE VOPTOUKM OKONO HPYEKOB = ZONYOREMNE NpeASTH sHaY6HuM

cenun, PesynpraTs HEMOCDPEZCTEEHEODO MOCASZOBAHEE OLEHOK NpHpameHus
Ganasuocre Al HS BOUHOMADBINX KpYMHOOGAOMOWHHWX FPYH?EX NOJHOCTER MOX-
TREPAMNK CPOPMYMHPOBAHHOO NOJOXSEMS. [IpUdeM, KaK NMOK83&X KOppeAfluoN=—
"} aHaams pRAoB AI[S], OLGHKE NpRpAKEHMA GAlAEHOCTH, DECCUMTAHEHE

£ OTRGABHNM. BOMIO?PACGEKAN, HOKODPSAMDOBAHN, & YUMTHNBAA HOPMAIBHOCTE
~aonpeneneEus Al, n HesaBkcmuu, To ©€CTh yopeAHEHHE N0 COBOKYIROCTH
38MNOTPACEERH ZaeT BloJKe OCTOXTMBEY® ONGHKY ceficMmuscko#t omacmocTH
TpyET0B (B UpsZesax OCHOBHMX ZonymemumM, nezamux B ocxope CMP).Ecrecr-
BOHED, YTO TEKOS YCPOAHGHH® HeNsCOMEO NPUBOAKT X Norépe mubopuaimm 06
0COGOBHOCTAX OTKANMKA ONOSl H& OTAOABHOE 36MNETPACEHUSO.

Takuu 00pasoM, NPOBSZSHHHE MCCAGZOBAHMA CBUACTEIBOTBYDT O CyNOCT-
s3HHHX HOZOCTATHAX IpHMEEAeMON B HACTOANSS BpOMA MOFOZWKM, OZHAKD 9TH
¥i¥ HCCIO/0BAHUA NOSBOAAKNT HAMETHTS YT UX YCTPAHOHNA,

neﬁcmnucenhno, paadpoc onesox Al momyuus Bnoxse onpejeneHHOe (uBH—
730Koe OCUBRCESKEMS: OB OCYCIHOBAGH PACCEUBADLAMA XAPAKTODHCTHKAME 3Pa—
“OHHOIO IpYyHTA ['9]". Ins tor0 yfo0H OXapaKrepMaorars afeKr nNpoABIeHMA
‘TAeNBHOTO BEMIOTPACOHWS HA OTANOHHOM ¥ MCCASAYEMOM IDYHTAX, HE0UXO-
AEMO MGKINYEHHe JmoKTyalRORHOR cocraBaAumeit KoneCaHu? H BHZoNeHHe Cpea-
Hero moas. Mcxavuesne xe (moxryanull MOXHO NDOBOCTE, TOJNLKO GHEPAACH
E§ TpyNuoByD CxeMy Hadanaesu#. Wccaegzopanue KOPPOARLMOBHOR CRPYKTYpH
ceffcMuyeoXUX KONGCARERR H& NOBEPXHOCTH Aaer OCHOBY ANA €€ HOCTpOe-
ma [9].

B ueroAu4ecKoM NNgHE MCKuwueHne (uoKyrauuid Be BHIHREET 0C0OHX 38T~
Pyznenu#t: AmA sTOrc HEoOXOAUMO MMETH HAOOp HEKOPPONAPOBAHHUX DOANESA=
MR mywa [?1, 191]. B celicMonorur TaKofl NoAX0X ¢ YCUOXOM HONONBIYETCA
Ha fosbmkx rpynnax, Hanpumep He LASA, ana mozesaesus uurpoceicu
fem] .

Taxux o0pesoM, PACCTAHOBKS PEIMCTPEpYLEeH aNnnapaTyps ROEEHA OTBE—
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uaTh TPeGOBAHKD HEKOpPenAMpOBaHEOCTY (QnpKTyaluuP B KaxAOM OTAGIBHOM MyH-
KTe HaCNnAeHEA, ONpeAeNAeMOM DaiuycoM Koppeaaum#t celcmuveckoro noxas,
KoTopull B OCLEM CIYYa@ BABMCHT OF ANMHN BOMHH:2,% A[9].
NipuBezZeM KOHKPETHYW CXOMy pacyeTa npeAiaraeMolt MOZMQUKENUM MOTOZN-
i CMP. IMycTs mMMeNTCH 4Be IpyNNH #3 N NyHKT0B HAOAUAEHMA, DACHONOKEH~
HHE HA CHAJIBHOM ¥ MCCHGZYOMOM TpyHTaX. Eciay# paccTofsMe Mexly Cnmeall-
UMy TYHKTAMM HaGanzeHu# npeswmee? paguMyc Koppesauuy Qmoxryauud
(zy = 0,5 KM), T0 celfcMorpaMuy 3eMIETPACEHWA, 38perUCTPHPOBAHHHE B
3TUX NYHKTEX, MOXHO PACCMATpPUBATH KAK COBOKYNHOCTH peainsauuft cayuali- £
Holt Qymxumm, BHaouanmell B ce0A ZOTOPMUHMDOBEEEYH K (QMNWKTyauMOHHYD i 1
COCTaBIAKKHAC .

Nckapvuerre QMoKTyauuld MOXHO NPOBECTM NYTEM CYMMMPOBAHWA C COOT=
BeTCTBYyone#k sazepExkoM celicMorpaMmi N0 BCeM NYHKTAM HAGNKZOHMA, INpel—
CTABRADNUM MayyacMu¥ uau sTaNoHENE rpyHT. OZHAKO B LENAX MHERCHEpHOU
celicMon0OTMM YZoOHEE ONEpMPOBATH CO CNEKTPaAMM 3EMIETPACOHUA, NOCKOABKY
1PH TAKOM NOAXOZE MH MMEEM BOIMOXHOCTE OOBSANHUTD yCpDEAHEHME N0 COBO—
 KYnHOCTR peazmsauuif co CIrABXUBEHMEM MO YACTOTE, DPETIYIMPYHA TEM CAMHM
paapewapnyn CNoCoSHOCTH CTeKTPa. ASTEpMHENDOBSHHES COCTEBIADNAH CNEKT-
pa 3eMIeTPRCEHMA ONpPEAENACTCH US BHDAKCHUA

- . N K

b(g)=%;§ s‘(‘p’ (4.18) :: i
rze N - ooves Tpynna (N - umcao ce#CMONDPUEMHHKOB B Tpymne); '
5;(4§) - cmexrp xoneCamull rpyHra, BaperucTpPUPOBAEHOTO B OZHOM MYHKTE :
HaOlwACHKA B Npeienax Ipynnu, pacnojoxexHod HA OZHOTHMNHOM TpyuTe (M- P,
60 Ha 3TAJOHHOM, NU00 HA HKCCISZAYEMOM). i

®opuyna (4.18) npuMeBuMa ¥ K MaKcmManbHHM aunjguryzau. Toras oHa :
NPAMET BUZX

A= %ﬁ - , (4.19)

TZE A - CpEeAHECTATUCTHYECKAR SMIIMTYAA (MAKCHMANBHAR) KONECAHUH FpyH-
Ta; N - 06beM BHOOpKM; A; - MGKCMMaJBHAfA AMILIMTYA& Kodeoaund rpysra
B OTAGNBHOM IyHKTEe HaCm0AeRui B Npeienax Tpynns, pacnoncxenHol ke oz~
HOTUIHOM TPYHTS.

B aroM cayyae JopMyna AAA BHYWCACHNA NPUDBEGHUA OAIABHOCTH NpUMET
BEBZ

Al = 3,5&3(0\9/& ) (4.20)

TZe (A; ) - CPeAHEeCTaTMCTHMYCCHAR MaKCHMaJbHaf aMNAMTYAS KoneCsHuit Ha
PUXAOM TpPYHTE; (A,)- CpeHeCTaTHCTHUOCKAR MAKCUMANbHAR aMIUIUTYZa KOJNe-
GaHull Ha 3TAaNOHHOM TpYHTE.

opuyna (4.19) moxer CNTH MCNONB30BAHA AAA Gonee QOBOKTUBHOM oucH-
kn Al no cnocoGy, onmcannoMy B padore B.T'. Tmunep, I.A. Korama [46 .
CoorBerCTBEHHO YAaCTOTHAS X&DAaKTEPUCTHKA CNOA, ONpeZej]eHHEs 1o AeTepMM-
RupoBaHHON cocTaBiAWmEN cnekTpa, Moxer Girb HalneHa K3 COOTHOWeHWA {npu- |
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uep oM. B [45, 244])

Uy =<CSUN /s, » (4a21)
rze {U) - cpeasnr uacroTHan xapaxrepucruxa;{S;({)- cpeauud cmexrp,
nonyuyeHas# mo rpymne celcMonpMeMHUKOB, DACIONOXSHEHX HA DHXJIOM IDyHTe;
<5,(ﬁD-cpennun cnextp, Hallzewmuil no rpynne celCMONpHMEMEMKOB, Apea-
crapsnmel arajonnuldl rpysr.

OTHOHGHU® CHIH&JN/MYM B CPBZHEM CIEKTpe OyZeT HA 10{3}; AB Goxnue,
YoM B DACCUMTAHHOM N0 oTAenbHOM celfcuorpaure. COOTBETCTBEHHO STOMY
¥ OUMOKS B OLGHK® OPKAMKA CJOA HE KONSC8HHA ONpezesieRHofl YacToTH Oy-
AeT o0paTHO upouopnxoaanbna'{ﬁi {Ipy MCHOXB30BAHMA OTAEJABHHX NYHKTOB
BagnogeHus (N={) Ba 2TANOHHOM K MCCISAYOMOM IPYHTAX B CBA3M C GONBUM-
M OUMOKAMM YACTOTHAA XAPAKTEPUCTHKA cnosu;gﬁgﬁyg HalifleHHaA no OT-
AENIBEOMY 3OMIOTPACEHUN, HOCET HO3HAUUTONBHYO MHGODMALUN (3Z€Ch Yepes
U ofoznaueRa YaCTOTHAR XADAKTEPUCTMKA CJNOR, ONDEACISHHAS [0 OAHOMY
86MIETPACEHND; $;(£) - ONeKTp KojpoGaHul, 3aporucTpUPOBAHHHX OT OAHOIO
¥ TOT0 ¥¢ 36MACTPACEHHS HE DHXJAOM IPyHTE; S,(;) CHOKTp Kozelauu# Toro
%£¢ POMNOTPACOHNA, 38DEFUCTPUDOBARHOIO HA STANOHHOM PPYHTE).

BosMoxHOCTH npejnaraeMoll MeTOAMKM OyAyT ONpeASAATHCR OGHEMOM Ipyl~
nu: gex doxbue N , ToM BNI® TOWHOCTE OUGHKM YaCTOTHOR XapaKTepUCTRKY
¢J0A, OAHAKO NPY NPAKTUYECKOM B6 IPAMCHEeRMR HEOOXOAMMA ONpeZeneHHas
ONTUMKIAUMSA KONUYOCTBE NYEKTOB HACIKAGHUA.

PacoMoTpuM 38434y, B KOTOpPo# HEOGXOZMMO ONPEZEAUTD: MUHUMANBHH K
003eM BHOODKY AuA NPOBEPKA TUNOTESH O DASANUAM CPEREMX 3HAYeHuH 61 u
82 ABYX HODMAJIBEO pacHpeieNeHHNX COBOKYNHocTed, B HameM cayuae napguer—
POK O MOTYT OHTE KAK JOTapUdMH MAKCHMAIBHHX SMIIMTYZ KonedaHull Ha
CKOABHOM ¥ PHXJIOM FPYHTAX, TAK M JOrapuiMu NIOTHOCTEd Ha& ONpEAEASHHOR
yacrore. 00boM BHGODKM ROARSE YAOBIETBOPATS HEPABEHCTBY [61].

v N [s(Ugg-TV, )/(ol.ez)]“, _ (4.22)
78 4 = CpenHeKB8JpaTUYHOS OTKHOHBKIﬂei ‘? - QW#OKa nepBoro poxa, on-
pezAenfApn8a BSPOATEOCTE OGB&pyaeﬂnﬂ HeCYUWOCTBYKMOI'0 H3UCHEHNA,

lj- OLMOKSE B?0pPOT0 poAs, BEDPOATHOCTE QOPQ, YP0 K3IMCHEeHHEe OCTaeTCHA He-
88U YOHHEM, Ui-tlf, Uy = xopu ypasenns [61]

I S L) '
o f”e dU=X, _ (4.23)

T'A8 X NpuHUMAaeT 3sHaveEmis (1-¢) u Y.

RcenenoBaund Quokryauni ceffcumyeckux xoxeGasull noxasaam, 4TO MX

ypOBBHL, OUEGHMEAEMNE K8K RO MAHCHMAIBHOM aMINuTyAe, TAK U [0 CNEKPpalb—
HHM xapaxrepucTuxaM (puc. 4.2), B LEAOM OTPES8HNYEH 40%-HHM ypOBHOM.
Srolt BeawuMHOR MH ¥ BOCNONB3YEMCA K8K Mepod paaspoca AMHEMHUSCHUX xa-
PAKTOPHCTHR 36MTETPACSHMA. PacueTw N Z#A NpuMpameHus OaJibHOCTH A [
NP PASANYHEX YDOBHAX BEPOATHOCTH ¢ # U TMpMBEAGHW B TA0K. 4.4.

YuenIo NYHKTOB HAOMOZEHMA Ha DPHXIOM ¥ CKANbHOM I'pyHTax GHCTPO yBe-
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g%} ‘Puc, 4.2, OrHOmeBMO Hyw/CMIHAX,
- JOPSAHGHHOE 110 COBOKYNHOOTH 36M= -

. JeTpscesut (4AA8 BOUHOMEPSIHX
§ I'DYH?0B)-
8 { 1 - CHAIBEHE IpyHT; 2 - pHXANR
Sg2% } TpyHT; 3 = 70%-aun AORGDHTENBHEA
z MHTSpBAL
B

0 ‘/ f, I' 7}

E’E]ZIIIJ

AHUMBaEYCA ¢ YMOHBUGHNEN NpPSANOJAT&eMOTo NpHPANSHUR OAJNBHOCTH H&
cnoe Al. lpudem npy pasyMmHNX ypoBERX BepoarmocTH ¢ u ¥ (0,05-0,1%)
OTHOCHTONEHO HeOoNbmMe OUBOMH IpYNR NOSBOJAANY DOSAMBOBATE NDPEKTUYSC=
KOe HCMOJB30BaEMe npeznarasMol Meroauku., OCHOBEHMYM KOMMYEGCTBOHHHME
XapaKTepUCTHURANE, JOREWMMH B 60 OCHOBE, ABIAKETCH DAXAYC KOppeXRAluu
Saoxryaunt %, ¥ THONO BYBKTOB naémozeHuit N .

HayueHue KOppeRSUAOBHNX XapakrepucTK celicMEyeckux KojeGaHmB npo—
BOZMNOCH B Npexenax OAHOM TeppurapEM. [uA Hee Bejuu4HA DEXUYCA KOppe-
JALMK COCT8BNAGT 2, = 0,5 KM. XOpowee COTIACHE C TEODETHUGCKUMA pas-—

padoTraMM MOBBONIAET CUUTATH, YTO NONYYOHHHE XAPAKTEDPHCTMKN YHMBOpCANb-
HbE, NOCKOASKY OCHOBEEM (EKTOPOM, ONpPOZEAADEMM BEAMUMHY pazuyca Kop— |
peasnum, RBJIASTCA ANHHA BOAHN KomeOaumi,

B cBASA ¢ 5TMM 34 MMHEMAJBHOE DACCYOAHME MEXZY CelcMONpHEMHUKaME
B Ipyune MOXHO NPEHATH PACCTOAHMe, paBHoe 0,5 KM [9, 75]. Pacuer oome-

Tadauna &4
Yucno nyuxroB N BadapAeEns B Ipynne, paCCUMTAHHOS
no dopmyae (4.23) AnAa aspaEEWX ypoBsRell BepORTHOCTR

Beauuuna N npu AL, paBHOM

¢ 4 0,50 0,75 1,00 1,25 1,50
0,5 0, 20 10 6 5 4
0,05 14 7 5 4
0,1 11 6 4 3 v
0,025 0,01 23 12 8 6 4
0,05 17 9 6 5 4
0,1 14 7 5 4 3
0,00 0,01 28 14 9 7 5
0,05 21 11 ? 6 4
0,1 17 9 6 5 4
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wa rpynny N Z0a%eH onMpaTrhCA HE NPEANONATEEMOS NpUPENeRKS OaANLHOCTH
H8 MSYYAeMOM PpyHTe. HHEGHePHO-IEONOTMYECKES JAHHHE — XOPOEAd OCHOBA
ANA TAKOTO DACUETH.

TakuM 06pasoM, B OCHOBY BHAOM3MCHEHMA MeToZuKu CMP sazozena rpynno-
Bag CxemMa HalnwaeHuM [244]. Xorsa npuBesenHas MouduKauua umerosuky CMP
NPUBOAUTCA ANA CIYUad, KOTZA 38 ATANOHHWHA B8AT cKanbEu® IpyHT, HO e€e
[ONOXGHMS CHpaBeNNABH ¥ TOTA8, KOTJ8 HTAJOHHEM TPYHTOM GyZeT CAYXUTH
aoooit zpyro#. BaxHO eme pas NOAYSPKHYTSH, 40 TPYNNUDOBAHMEM ZOCTHIAcT-
cA a(feKTUBEOE MOABBIGHHE NOMOX.

K npeumymecTsaM NpeanaracuoR MOTOAUKM MOXHO OTHECTH:

1) BOBNOERHOCTDH PACYETA COOCYBEHHHX AUHAMHYGCKMX NMAPAMETPOB CHOR DPNX-
AVX OTNOXEHKE N0 OTZENSHOMY 3GMIETPACEHAN, YTO MOXET 3navnrensno no-
BHCUTD 2POKTHBHOCTS McclenoBsHud npy CMP;

2) BO3MOEROCTH JTOVHWTD OZHODOIHOCT: HAK 2TAJ0HEOTO 173], PaK M
KCCReAYeMOr'0 TPYHTA BHYTDH IPYNAH B CIyu&e CAOREONOCTDOSHHHX CDOA;

3) BOBMOZHOCTD ORGHETH TOUHOCTH ONpeABNOHMS COCCTBEHHHX NAPaMEeTpPOB
CJ/IOH PHXJIHX 0TNOESHER, Yro NO3BOJAET N0 HEGONBUOMY KOAXUECTBY 3SMAe—
rpAceHudt oLSHMTD NpOTHOsMpyeMull adferT NpPOABIGEWA 3eMIEGTPECEHHS M3
DA3AKYHHX OYATOBHX B30H; NPOBSBOZMTH G0nee OGHOXTMBHOE CPaBHEHNE MeX~
Ay MHCTPYMGHTAIBHHMU 1 MGRPOCEHCMAYECHMMM ZAHHHMM, TAK Kax HOCNGZHHO
foYTH BCErZa NOABEDESEN yCPOAHEHMD NO Nnomaid, MOCKOZBRY OTZ6ABHOE
COOPY®EHHME M HOOOABNAA IMOWSAKA (Jaxe NpM HAANYMK OCTATOUENX Aedop—
mankll) He Moryr ZaTh ZOOTATOUHO Z0CTOBepHOY OLEHKM MAaKPOCEHCMHYBCKOIO
apderTa seMNeTPACEHMUA.

lpeanoxerHan Mozudukauua Merozuku CMP CNpABEZNMBE HE TONBKO ANA
ouieHxy nporkosHoft BeamuwHy Al Ha pHXMWX IPYRTEX N0 3&NACAM CABONX 36N~
JerprceHul, 05a MOX6z CHTHL IpUMEHOHA M IPK DETHOTpaLME CHIBHHX 3eMfe-
rpAceluil, Korza HeoOxozuMo ZndPepeHUMpOBEEHO® NCCAeZoBanMe celioMmuvec-
KOTO BOJAHOBOTO NONA. I'pyNRHpOBaHEE COUCMONDHOMHHKOB, KaK cxeMa Hafmo-

. Zegult, ¥ coorBercTByNmas 06padoTKA HAGNIWAGHHHX AAHEKX MOTyT OHTE TaK-
X6 IpHMEHeHN NpM OlleHKe NOBOZEHMA IPYHTOB N0 SalKcAM Mukpocelicu m
B Apyrax cuydasx.

4.,2.4. OueHKa 4acr0THON MB8CMpPETeABHOCTH T'DYHTOB

Ins Gonse zupfepenuupoBaHEOR ONORKE cellcMmuscKOR OnacHOCTE TOro
WAK HHOTO IpyH?8 (B YaCTHOCTH, ANA ONDEACNCHAR 66 BSABMCUMOCTH 02 ZNK-
EY BOJNHH) BAXOZAT Y4CTOTHYD XAPAKTEDACTMKY TpyHra. YacrorHas X&paR=
TEPHCTUKA MCCAGLYOMOTO IPYHTE MOXET HAXOZMTHCA POABKO Mo oznomennn
K CH&JIBHWM IpyHTaM.

Texnura pacuera uacroTHOA XapaKTepHCTHEM OW6Rb HpocTa. bones ciom=~
HHM ABASETCA NOXyueHEe cnexrpoB ®ypre sanmcedl xoxesamwit rpysro® npm
seMnerpRoeHrAX. [onyueHue CHOKTPOR $YDEe BOBMOXHO ZBYMA cHocolam:
BEANOroBNM ¥ ¢ HoMomhn Hudposux 3BM. Iepeuil cnmocod Gosee NPEMEEAM K
sanuesM seunerpAceHuM Ha MarHWTRyO AeRTy. AAA pOANMSaLMA CNEKTpa Ha
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9BM HeoOX0AMMA MDEZBADUTONBHAA OUMGPOBKE B8AMUCK ISWNGTPACEHNR (NPEAR—
craBneHne CeHCMEUSCHOTO CUTH&NA B AUCKPETHOM Buze). B HacToAmee Bpems
ocHoBHO® nporpasMoll gas cuera cnexkrpa Ha IBM cayxur 8ATOPUTM, B OCHO=
By KoTOpOro MOJOXEHO CHeTpoe Hpeofpasobarue dypre {(HI¢) [160] [
lonycTumM, 4TO BOIMOKHOCTE MOAYYSHMA CNEKTPOB ¥ KCCHAELOBATENA HMEST-
cA. OCosHAWMM Yepea S ({) CHIEKTp 38MACH KozeOamui MCCHeAyeMoTo FpyH-
T8, 8 4yepes 5 (f)-cnenmp SanucK KOJNGGaHMA CKaaN OAHOIO M TOTID MO 3eM-
newpﬁcennﬂ. C yueroM aMlAMTYRHO-YACTOTHOM X8PaKTOPHCTUKA ANNapaTYPH
(§ﬂ(V - WHIUKATODHOE YBEeJMYEHME CEACMOMETPHYECKOT'O KaHaia, }K}) -

€ro YacTOTHAS XSDAKTEPHCTHKA) CMeKTPH nccne.nyeuoro W CKANbHOI'G I'DYHTOB
IAMMUYTCA CReAyommt ofpasoM:

S =3 WV H) v sp)=S8.H/N ).

TOrAA8 YBCTOTHAA XapaKTEPUCTHKA rpynwal}(f) ONlpeASNMTCH H3 COOTHOWBHHER

U= 5: /s 14). |

WHznBUAyaNbHNE YGCTOTHHE XADAKTEPHCTHKM YopeaHAnTCs. OCHYHO cpex-
HAS 4acTOTHAA X&paKTEpHCTHKA ﬂ'(f) HOXOAWTCHA ZAA YPOBER BOPOATHOCTH
P=0,9. OuesuzEo, 4T0 ZOCTOBEPHOCTH M KHMPOpPNMATMBEOCTS Uac?P0THOM Xapax-
TEPUCTHKN TECHO CBA38HH C HAZSKXROC2HO IPCACTABAGHUR CNGKTPOB CPSBHU-
BGEMNX CUIHANOB. PAcCMOTPMM TOXHUKY OLGHKU CREKTPOB, MONYYECHHNX o=
OHM M3 M3BSBCTHHX CHOCDOOB.

Jns pacyera cnexrpa Ha IBM BOBHMKEST HEOUXOZUMOCTH ZMCKPSTUSALMM
380MCH CHUT'HANA [ﬂe, 109]. B peaynsrarTe aToI0 NOIYyUaeM AUCHPETHO®
NpejCTAaBASHNE HENPODHWEBEOrO CHIHANA, KOTOpoé No camol ceoedl npupoge
npuonukenuo. CI8Z0BaTENEHO, ¥ OCHOBHHE NADEMETPH HENPODNBHOIO Npouec=
€& MOTYT OTH ONpeAeNeHH N0 8Tr0 AMCKPETHOMY NpPEACTABAGHUD TOEE TOABKO
Npuonuxexao. ll0a10My BaxHO BHODATH BOKOTOPHE COOTHOLGHHT MEXZY OCHOB~ |
HEMU TapaMerpamy ncciaeiyemol peamusauum (AaurensHocrs T ¥ noxoca vac-
TOT CHIH8JA) M waroM zuckperussusu At, ¢ ozEol cropoHH, 8 TAKxe pas- .
peunapnedl CAOCOCROCTEN CHEKTPA 6;(paanocmb YacTOT MEXAY IOCIEAOBATENE- | f
HO DA3ZeNEeHENMA Y&CTOTaM¥) - ¢ Apyrofl, -

PaccMorpuM 3T COOTHOREHMA, ONWPAACH HE DPACOTH [18, 21, 59]. Tak,
AAUTENHHOCTE CUTHAzNE, paspeusnyas cnocolBOCTH CIEKTPa U MARMMANBHSA
JaCTOTA {nin , LUR KoTopoM BOsMOZEH pacyeT CREKTpa, CBA3AHH MEXAY

codolt coornomenmen§f=4/T={, . .

lns nonyusHus cnexrpa ¢ BHCOKON paspewanued CNocoCHOCTSN ANMTERD~
HOCTh CUIHAZA BHOWpaercs N0 BO3MOXHOCTH ConbEed (B npejenax AIUTENB—
HocTH uayvaemolt Bosuu). HauBCOy® paspeunMyD YacTOTY ONSGKTpA, H&3HBA—
eMyn gacrorolt Halkeucra, onpexenseT METEPBAN AUCKDETUIALMH ceﬁcuorpan—}
Mb ’

{y> 1/2at.

Yrofn MaCexalh MACKMPOBKW UAaCTOT B CNOKTPe, 4acTora Hallksucra goznx-
Ha OWPh B 1,5-2 pasa BHI® MAKCUMAZNBHON yacToTH, HpejcTABAADEEN MHPE-
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BUBYANBEO N0 celcMOrpaue.
TaxkuM 00pasoM, MHTEDBAN AMCKPOTH3ALMN CAcZYyeT BHOKpaTH U3 pacnema

b 1/kfmac -

Hanpssep, npu zZauHe peammsenuu 10 ¢ ¥ 3uzuMoll uaxcumsibHoM uacroTe
10 Ty pacueT ¥ 8HANNS ONOKTPA BO3KOXHN B KETepBaje yacror 0,1-2 It
¢ paspemanmell cnocoCHOCTEO 6{- 0,1 Iu, Ipu 8TOM MAT AMCKPOTHBALNH
4t < 0,025 c.

Iucnepcus OUGEKM cnexrpanbrofl NAOTHOCTM Npy 6{- 1/T pasas 100%,
T, 6, T8KKE OlEHKM CHNEK?PE HOMPUTOAHN ZAR NPAKTUYECKOI0 KONONLBOBAHUA.
Ina ywennmenus cayusiuoill oumdkm B onNpeAeneHE® CHOKTpAnbHOR NIOTHOCTH
UMPOKO HMONONB3YSTCH UGTOXA CIAGRMBHHER CHEKTPE NHo Yacrorau. Taroe crae-
£MBAHKS NPUBOAXUT K YMEHBOGHUD AMCHEPCHX cayuaituod omuCKE nponopuUMo= .
BanpHo N, I7e Ny - YHCAO YCPEZHEHHNX HE38BUCHMHX CMEKTPAJIBHHX 02CY6~
P0B B UHE GTIaxXKBaKmEI'0 OKHA, Ecam paapemammas CHOCOCHOC?H CIUAXGH-
HOPO cnexrpa Af, 20 }{y Q;r. Torza BOPMUpOBAKHER CTARZAPTHAH OMACKA
crnaxosEofl onEHEM CHeKTpa CyZeT UMETEH BHA [&(

E5=B[S(1))/s(D= {/24alT. (4e24)

Orcoaa CTaHZBPTHOE OTKIOHEEKE CIJIBXEHHOI') CHEKTDA

B[54 = S(O)/2VMT =S({)/2¥.

OruM fopMyneMH MOXKHO NOJNBSOBATHOA JMDE ANA OPAGHTHPOBOYHOHN OLOKKH
OmACKM, TAK KAK OHW MDPUMOHWMH B TOM CIydYae, @CHX S(f) pecnpesensHa
DPaBHOMEDEO B HOJOC® WacToT A{, 4r0 B NDAKTHES BCTPOYASTCA DEXAKO.

Ha Qopumyns (4.24) cnezyer, wro npn uxcupoBaunoR AmuEe peanuss-
nuy (I) yMeHBmeH¥e MHTepBaN8 PABPeUsHHs, KOTOpHR Ompezenser OWMORY
NONOXSHUA CUOKTDAIRENYX COCTREXAKNNWX Hé 0CY YaCTOT, HEWBCEXBO BIEUBT

yBenuyenue cragzepricf omuOxu, ® HaoGopor. Kax npasuno, NpM pacdere
CHBKTPS MHTEDBAN PESPOUSHHA A! 84780TCA, TEM CEAMUM ABTONATHMYECKE Ba~
Aeercd n &s. Opr BnCope pagpemanmeR CMOCOCHOCTH CMORTPA CIASAYET EMOTH
B BUAY, W20 A! ZonxeH OnTH MOHBNO WWDUHN FezaNell onexrpa, KOTOpHS He-
0CXOZMMO COXPSHWTH B OLIOHKE CNOKTp8. B CIyuas, KOrZa 8apAHEO HEABSA:
yKasaTs HeoOXoZMMEY MHPEDBAN pEspONOHAA, XOJ8WT HOCKONBKO NPOCHNX Bh-
upcneHNd CTNaXeHHHX CNOKTPANBHNX OLEHOK C DasHHMY MHTODBAJAMA paspe-
meHxd. COMOCTABNAR MNONYYGHHHe CROKTIPH, BHCEP&NT Npueumemui Bapuanr
A{ llpm aTOM HAZO yUATHBATH, ¥T0 ycroduumocrs Qopuy CnexTpa ABAAETCA
OCHOBHHM KPUTEDHOM, ONpPOASIADAUME NUPKHY MHTEPBANA PA3PEWSHMA, T.6.
UYPUBY OINAXMBANMET0 CHEKTPAIBHOro OKHA,

HonydeHrHS TAKMM 06PA3OM CROKTPH HCIOAB3YPICH AR DACUOTA AMIAMTYX-
HHX YB8CTOTHHX X8DAKTEDUCTHK cnoalj(;). HopMupoBanHEs CAyUa#HAA NOI=
POUHOCTE ypoBRA 4BCTOTHO! XB8pDAKTODMCTHKE CYA6T NPHORHSUTENBHO paBHA
CYMME HOPMUPOBAHHHX CIydalHNX oumOoK és‘ B wacrmoM cayuee, Korza &g

pec Npu CReKTPANLHOM AHANK3 fm -8 npaxzuke {nnﬂc MOXHO ONpeJeARTS:
|
[
|
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BCNONB3YOMNX ANA PACUETA UYACTOTENX XB8DAKTOPHCTHK CIEKTPOB DaBHH,
noJy SAM

&y =6[U()/U({)= 2¢5.

Ina ymeHbueHHA CRydelHHX OBKCOK NPH OLSEMBARMM AMIUIHTYZHHX 44CTOT—-
HHX XApaKTepUCTHK CJeAYeT NPOBECTH AajbHO#mee crisxuBaHdo. Criaxusa-
HHE MOXHO HPOBOZMTE MAK N0 Y&CTOTAM, XK NO &HCAMONK.

Ecnz aHanuaupyesM WHAMBEAYAJbHNHE (MONYYEHHN® N0 OZHOKY 3eMaerpice-
HUN) YACTOTHHE X8DAKTOPHCTHKM, TO AAA ACKINUGHHA MOIKRX Zeraned Mox—
HO OpOBECTH CIIGXHBAHUE MX A0 YACTOTAM, NOZOCEO CIAGRUBAHKW MOPBEIHEX -
OLeHOK cnexrpa. HauGozee sdPexrupHOe noAemnGHME CAYyUaMHHX OEMGOK NpH
OLGHUBAHKM AMIAUTYZAHX UACTOTHHX X8DAKTOPUCTUK ROCTHTA6TCA OCPOZHOHUSM
KX No aEceMOun.

~ B ouny Toro Wro pacHpezeNsHUS YPOBHOR YaOTOTHHX XAPAaKTEPHCTHE HE
NOZYMHASTCH HOPMANBHOMY SAKOHY, T8K K&K anaueunﬁlj(g)'xa 3azaBHol vac- |
2076 {a MOTYT MGEATHCA POABKO 027 0 Z0ooo, OLEGHKM CPOZBHX U&CTOTHHX
X8paKTepHCTUR CYyAyT CMEmeEH. YUUTHBAH 83T0, ANR ONPSAGNEHEA CPOARHAX
<n}(§)) ¥ ¥X ZOBOPMTENBHHX MHTEPBAXOB (N0 aRANOIHH C PACNPEAOREeHHOM
MAaKCUMAJNBEEX aMIIATYZ) NpeZRONOEWM, YTO HODMANBHOMY P&CNDEASJCGHHR
COOTBETCTBYWT HO CAME pPe3yJBTATH OLEHOK IJ({). 8 ux norapafmu. Torza
CPOAHAA Y8CTOTHAS XAPAKTEPUCTHKA C y4YETYOM AOBEPUTEIEHHX MHTEDBANOB
OyA8T ONPOAGRATECA CAGAYOELEM o6pasoM:

' U
U+ by S0 RN <ULy 1.4, TR0 oz

rae N - uncno oCpSAHAEMNX SMIZIRTYA YACTOTHHX X8PEKTEDHCTHKS
BYU - cpesmexpazparmusas omioxa suavemns LQU{{); ty ¢ ~ t-pac-
npezenesue CTeoAeHTa ¢ N CTNeHAMM CBOGOAN H& YPOBHE BepoATHOCTH ¢.
llocnezyomee NOTeHUMPOBAEWE BupaxeHuA (4.25) ZaeT Hau zeldcTBUTEOnD~
HHE 3HBYSHMA UACTOTHHX XSPAKTOPUCTHK W HX AOBEPUTONBHEX WETEPBAJOB.
Buite OHJIM DACCMOTPOHN ORMOKM 38 CU8T BNGOPOYHON MBMEHUMBOOCTM ole-
HOK, NOJYYSHHWX Npu aHaxuse aanuceldl xoHeuHol ANMHE, ROTODHE MMENT
BaxHOE JHAYUEHME AAA NPAKTHUSCKOIO MPUMOHEHMS DOIYABTATOB CHEKTPANBHO-
ro gHanusa. BO CYyWSCTBYNT ¥ ZPYrEe THNON OMMO0K, KOTODNS MOIYT BOSHM-
K8TH NpM DETMCTPALMM 36MIeTpACeHAR u olpadorxe celcMorpamm. Hampumep,
OUMOKU, BOZHUKANNKE 38 CueT BNNAPATYPHOr'0 3BEHA, OLMOKU NEpeBoAa
88NMCH curHana us HenpepuwsHOX Qopu B ZHCKDETEYW M Ap. [48. 21]. Bce
STH HCTOYHAKYM ONNCOK HAZO KOHTPOJHPOBATEH MJIK MO BOBMOXHOCTY CIGXyerT
YUMTHBATH MX BAMAHNG HA ACXOZHWU cursen.

4,3, Meroz celtcMuveckux xecrTrocreit

Morox celtcMuueckux xecrkocredt Ouy mpezmoxeH C,B. MeZABEZSBHM M 0C-
EOBAH HA CPaBHEHUM CORCMMYOCHMX XBpAKTODUCTHK IDPYHTOB, NOJYYEHHHX NpPH
HabnozesusAx cedcMOpasBezouHOro TANA, ¢ AAHHHMA 0 MOBSAGHHAH 3THX %6
TPYETOB NpPH CHJIBHHX 36MIOTPACEHUAX [134}. B cBfiau ¢ 8TEM cpeaM KOMI-
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NeKca CnocoGoR MHCTPYMeHTanbHOM oueEKM ceficumueckoro ffexra aemze-
TpACGHKA HA MOBEDXHOCTH METOA, OCHOBAHHHE Ha yueTe AKYCTHYSCKEX XeCT-
Kocreldl, cunTaerTcA OLBMM W3 KauboJjiee OCBSKTHBEHNX M OOOCHOBARHNX. OGBEK-
TOM €r0 MayUeHHU ABAANICA ACCOINTHHEG BEAMuMHL celiCMMUeCKHX napaMeTpos,
XapaKTepuayuiMX TDYHTOBHE YCHOBMA HCCIEZYEMUX meppumopnﬁ 0 nuxomanu

R ¢ rayGuHol,

4.3.1. Momugmrauud Meroza. Pacuer npupameHui G8ANBEOCTH

®opuyna C.B. MeZzBezepa oleHMBAET MaMeHeHns cellcMuecKol omacrooTH
ACCGLYEMOr0 I'PYHETA 1O OTHOUEHMK K STANOHHOMY. AR HOBOAOHACHNEHHHX
TPYHTOB CPABHHBANTCA SHAUBHUA AKYCTUYSCKAX ¥8CTKoCTeH 2manoHHOIO
(Qéva) B MCCIeAYONOTO (Q{V; ) rpyHTOB B Bepxeel 40-MeTpoBOR 3oHe pas-
peas COTJIACHO BHDAZOHND

Al=4,6144(8,Vps/GVpD) - (4.26)

Ans BOXOHACHUEHHHX (ocxonneunux) TPYHTOB X Qopuyne (4.26) noGap-
AAGTCA NpEpAUeHMe, YUMTHBADLOe TAYOBMEY 8anerssusd YDPOBHS IDYHTOBHX BOJ

yIB*

Alg=Bexp(- 001«&,,.5)
rze B nprHuMaeTcs paBHENK 1 A8 CYTAMHKOB, cyneceﬁ ® neckoB # 0,5 aaa
KPyNHOOONOMOYHNX , I'P8BURHO -Pale YHEKOBHX IPYHTOB,

lipe pacuere npupameHu#t GannbHOCTH N0 Qopkynase (4.26) ANf BOAOHACH=
MEHENX IPYHT0B CHODOCTH NPOAOJBHHX BOJH CGepyres AAR TAKAX X6 IO COC-
TABY IPYBTOB, HO HAXOAAMMXCH B HOBOZOHACHEERHOM COCTORHMM, JNN TIpyH-
TOBNX TOJMK, BHKINUADNUX B C608 HOCKOABKO CloeB ¢ CeHCMAUYSGCKEME Ipany-
_IlaMM, X8PBKTODU3YOEMMHCA DPAsJUVHEMN SHAQUEHHAME CKOpocTel yHpyrux
 BOJNH, BHUECASETCH CPEXBAA CKOPOCTH V B COOTBOTCTBEE ¢ JopMymoi

VuH/ZsAf; » (4.27)
‘rnp H - wompocTs Mccaezyesoft roamu; A~ Bpews BepTEEANEHOrO npodera
YUpYIUX BOJNE B KAEAOM H3 O2ASNBHHEX CI0EB, GCASTAEMX MCCAGAYOMYN
TONHY.
‘Cpe/iHeB3BGHEHHOE SHAYGHWe NNOTHOCTH 903 B BepxHe¥ T0Jame ONpegena-
ercd no fopuyze

Se=2¢, b /X, (4.28)
rae 9; - IJIOTHOCTH IPYHTE B KAKAOM M3 OTACABHHX CIOOB; k, -~ MOmMHOCYSH
RaxZoro CNOfA, BXOAANSTO B KCCHEAYEMYR TONLY ¢ CyMMapHoR Mommocrso H.

K mepocraTraM MeToze celicMMuyecKEX EeCTKOCTEHd OTHOCHTCA YaCT0S HO-
COOTBETCTERS MexAy ZeHcreurenrHoM peakuuel rpysros Ha celcMMyecrue
Bo3AcHcrByuA MO ZBHHHM MakpOCelCMUUSCKOTO 0O6CHEZOBAHMA (MIM RO ABHENM
ADYTEX MeTOZOB) B NPOTHOBHNMA PEAKUMAME, ONpeZeeBHHNME MO MeToAy oellc-
MEYeCKUX xecrKocreld. Taxue HOCOOTBETCTBHA HACIOZ&AKRCH HA OOBOAHGHEHX
KPYNEQOONOMOUENX FPYHTAX, H& MCKYOCTBOHHO 3aMSUKBAOMHX NGCCOBNX HOPO=
Zax, & T8KEE HS YYACTKAX C PE3KO BHDANGHENMN DOSOHAHCHHME ABIOHUSMH.
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Yyer npapamennil ceflcMuueckof MHTEHCHBHOCTH,ONPEAGAREMEHX POBOHAHC=
HHMK ABNOHHAMM, NpX MCIOAB3OBAHUM MeTOHA celoMMyecKux xecrrocTed Io
MOTOZUKe, u3nOXeBHOR B [175], npuBoaur K OMMGOWHHM pe3yirTaraM. Bo-
nepBuxX, 370 CBA3AHO C TEM, YXO HE NPHEMMAETCH BO BHUMAHME OoXAAacMHE
cneKTpaibHHR coc?aB KomeOaHuM HPH CHABHHX 36MAETPACEHHAX, BCASACTBHS
BTOTO NMPOM3BOJBHHM ABAAGTCH BHOOP Npeoflajanmux NEPHOAOB OKHAAEMHX
seMnerpAcenul, He yUMTHBANTCA BaTYX8HUe ¥ BOAMYKHA yIVA BHXOX& HA IO~
BepxHOCTh CoMCuMMYecKOro aAysa. Bo-BTOpHX, MEOTOCKoMHNE WAM Ip8ZUEHTYHHE
CpeAH aNNPOKCUMMPYRTCR OZHOPOAHHM CIDOM, JNOXEmAM H& OAHOPOZHOM NoXy-
POCTPEHCTEE. ‘

UcnoassoraEne AAA UByueHuA PE3OHAHCHHX CBOMCTE TIpyHuTOB (0A66 COBOp-
UGHENX DPACHETHHX MeToZoB CMP B Kaxol-1o creneHy MCKANYAST yRABaHHHE '
BHIE HEZOCTATKM, B HAYGCTBO HOXOZHHX ZEHHHX AN PACYETOD HOOGXOZMMY
HHCTDYMEHTANBHO ONPOASAEEHHe CKOPOCTH OCHOMHHX CERCMUYOCKUX BOMH,
MOMHOCTH CHIO6B TOJIM ¥ MX IJOTHOOTH. [IpUYoM SHAYGHHR 3TUX NapaMsTpoB
Gepyrcs A0 KOPEHHHX NODPOA, B GPOTHBHOM CAYURS MH MOXOM BHAIWBXPOBLID
TOZBKO OTHOCHTEZBHO BHCOKOYACTOTHYL 4acTh cHeKTpa, B Koropol He or~

. paxeHH KoleGaHuA Beedl puxnol Tonmu.

OuesKa B 6andax 84 CYET DE3IOHAHCHHX CBOHCTB rpyEzOB LDHUBOAUTCA ANA
ciyuaeB, Korza ecrs Asndbe o ceHcumuecxod oNACHOCETH TPYHTOE MO aMIa#-
TYAHO~YACTOTHOMY MOTOZY. lloCnezHMe AaHHNE HOOOXOZMMH XA BWODAHHHX TH-
neaHEx celfleMuueckux uozenedk uccnezyesmolt reppuropus. PasHEuua B npupa-
meHUAX ceicMuyecKOA MHTEHCHBHOCTH ABYMA METOASMM COOTBETCTBYET NON-
paBKe, 00YCNOBNSHHOH DesOHaHCHHMM cBoHcrBams puxyo# ronum, K Qopuyne
(4.26). NonydeRHNe NOMDPABKM 38 PEBOHEHC DACNPOCTPAHANTCA HA BOW TOp-
PHTOPUL C YUGTOM €€ CTPOSHMA X0 MOHOAUPHNX CKAABHHX NOPOX.

lipaMoe onpeAeNeHM® NONpPaBEM, OCYCAOBASHRON pesoHsHCHuMy cBoMcTBa-~
MH, 0 MOTOZY CelCMUUOCKMX NOCTKOCTEN UCKANYAEeT OTMEYOHHHE BHUS HOOm—
POASMOEROCTH, NOBBOAAST CDPABHATH OCHOBHNE M&KCHMyMH UYACTOTHHX X&8paK-
TepUCTHK DHXNOM TONEM, NMORYUSHHHX NDAMHM ¥ DACUSTHHM MOTOZaMM, ¥ HA
QCHOBE COTIOCTABAGHMA DACHOTHNX, NpPAMNX (3amMcM seMmmeTpAcenui) u uaxpo-

, colficMruUeCKUX JBHHHX YCOBEPWSHCTBOBATL METOZUKY OLEHKM celicmuuecxof
ONBCHOCTR TPYHTOB. :

Kpurepreu npd OLGHKE ZOOTOBEPHOCTU MeroZa celicuuueckux secrkocrelt
RBJAGTCA CONOCTABJGHNS PE3yibraToB A] C AAHHHMM POIHCTpaUUN CHHSKAX
K CHNBHNX 3emneTpAceBul, B sroM onyuse Al onpefenserca Mo napaMerTpas,
WUEDIMM PaBIMuNYL HBKUSCKYD NPUPOAY. MEKCHMANBEH® AMIIMTYZH OGyCAOB=
AMBAKTCR OCOCSHHOCYAMM 0OYAra 3EMNOTPACEHHH, 3aTYXEHHOM, DPACCEHBAHMEM
BHEPIMM H& TpacCeé CMIHANA HAa HEOZHOPOAHOCTAX CPeAN ¥ DPASJMUMAMA B |
TPYHRTOBHX JCHOBMAX Bepxsel uacTh paspesa ZO MOHOJMTHHX CHANBHEX NOPOA. |

C zpyrofl cropoHH, CkopocTH celCMHUEeCKMX BOJH NpH pacuerax Al Ospyr- |
¢Sl ANR BepPXHe® xecATuMerpoBod Toamu. HanpaumBaeTCA BHBOZ 0 HBOGXOZH=
MOCTH TpH pacueTax NpupeneHEi GaINBHOCTM 8a CYET TPYHTOBEX yCaoBalt
HCNONB30BATE CEHCMMYECKHE NapameéTph, COOTBETCTBYNMAE CIOK IPYHTA, OT

-
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DOBEPXHEOGTH A0 PAYGMHH, HauuHas ¢ Koropolt ceficmuueckas xectxocrs €Y
CTaHOBUTCA PABHOR STAJOHHOMY 3HAUSHAD., B TO 8 BPOMA MOXKO MDOZNOJO-
XMTE CYmECTBOBAEMe Haudojnee adfexTuBHOrO CI0f, NEPAMETDH KOYOPOro B
Gonbed creneHy Koppemupynrcs ¢ ceficMuuocKol onacEOCTHO TPYHTOB ompe=
ZONEHHOIO COCTABA M COCTOAHMA,

llpoBezeHue TAKOI0 QHAAMBA AJA ASBATH DABAMUYHNX IJyOMH NOKA3&I0,
470, HauMHAA ¢ PAYOMHN 4~6 M, CBA3SD uenayvai/Aa uYEb XapaKrepuayeTcs
BHCOKHM Koo(JulUMOHTOM KOppeaAllun, pasHuM C,67. Aad raylud 12-18 u
xoadduunenr uMeer MaxcuMandine sHaweHus 0,8-0,82. C yBemuueHnueMm 3fden-
THBHOR IAYOMEN OH OHCTPO yMeHbmaercs ¥ Zocruraer 0,24 mpy i,, c =80 u
[70}. Ecau paccMarpuBaTh Ha ypoBse Koz(@uLMEHTa KOppeJANUE, PABHOIO
0,7, 70 a(fexruBHAA MONROCTH BEPXHETO ONIOA, OK&3HBADWAH OCHOBHHE BIMA-
ENA HO MAKCUMAIBHEE SMIIMTYAH, MGHEETCA B npeAesax 7-30 M (puc. 4.3).

Pesynsrams yCTaHOBIEHHOA CBABM QV M A/Aé NOATBEPEAGNTCHA Henoc-
PeACTBOHHHMM CPABHEHUAMM npupamenuit 6ana£hoc!u, paccuMTaHEEX no celc-
MUYSCKEM XGCTKOCTAM M IO OTHOMEHUAM MEKCHMAJBRHNX AMIJMTYZ. BHUMCHE=-
HEe NpOBOZWNOCH AJf Rc, paBHEX 4, 12, 48, 80 M. lyuymee COBIaZeHHe Mex-—
Ay TpUpameEUAMH CanabHOCTH oTMeuaeTcs Aaf addexruBHod MOWHOCTM Cxof,
6nmakolt ¥ 42 M, C pOCTOM hc YBOJIAYUBAKECA DASAMWMA B OIpOJ8JeHHAX
ﬁl(g'Y) ¥ Al (Apgy ) (oM. puc. 4.3).

lipy BufBAEHHK yKABAHAWX cBAscel AnA Kaxzod Touku HalawZeBu® Guao .
38peTHCTPHUPOBAHO He MeHeé 20 OausxMX seMmaerphceHmil. Pacuer npupamexu
no Meroxy celtcMmuvecknx xecrxourell NpoBeZex OTHOCHTSNBHO (PUKCADOBEHO-
To sHAueHER §,Y¥, B 10-ueTpOBOM CJ0®. YBeiMueHHe HA DEANOHHOM W MOCTe-
AYeMHX I'DYET&X MOEHOCTH BBDXHEIO CJ0A ﬂbw A0 30 M npaKkTHYECKM E W3-
MOHAGT OTHOCHTEABHHX BEINAYMH NpupameHK! CaINPHOCTH, DPACCUNTAHHEX N0
MEeTOLy celdcMuuecKMx xecTKOCTOMR. JT0 CBABHEO ¢ YBEJMUGHMEM CKOpOCTSM
¢ TAyouHOHd KaK B CKANBHHX, T8K Y B PHXIEX OTAORGHUAX. B NpPaKTIUKS B
GONBUMHCTEE CRYYaeB 8T0 HOAOESHME NDUBOANT K HESHAVNTONBHHM U3MOHOHNAM
OTHOROHUA gsv,/g;yg ¢ yBeauyeHueM rayousH Zo 30 M. Hampumep, pacuer
npupameRull GenAnbHOCTH N0 Hau(oNee BOPOATHHM usSMeHeHuAM €V ¢ raySmHo#
ZANfl MECUAHHX, KDYUHOOGNOMOUHHX ¥ OKGNBHEX TPYHTOB, JCTAHOBIGHHHX ANA
reppuropEM Bocrounoll CuGMpR, /Aaer OZUHAKOBHe BOARWMHN A]  AnA ray-
oue 10-30 u (puc. 4.4), PasCpoc smavewuh Al Ha& YKasaHHOM Ipadure
O0BACHAEGTCA NDUHATHEOM 88 2TANOH CKAJABENX TPYHTOB PpA3AWYHOI'O COCTOS~
HHA,

Ha 0CHOBaHMM MBJOXSHHOT'O PEKOMEHAYETCA CJGAYKLAR CXOMA pacyeTa
celicmuyeckod onacHocTH no MeroZy celcauueckux mecrkocrel. ’

1. HauGonee oGocHoBanHOoR dopuynolt ueToxs asasercs ¢gopumyns C.B. Mex-
BejieBa C HOBHMM KoodduuuenrTaMu K NONpaABKe aa CUS? OGBOAHEHHOCTH,
yYuTHBaADLmUMM COCTEB IPYHTS.

2. llpy pacyerax HCRONb3YKTCH NapaMeTph pepXHe#t 30HH Paspesa MON-
HOCTBR 1012 M. llpn arom cauw# HugkockopoctHol! ROUBeHHO-PACTUTENBLHEHR
CnoR CO3OHHOI'O NPOMEP3AHME X OTTAMBAKWA, KOTODHH Npu CTPOUTENBCTEE
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Puc. 4.3. BsueHenue Koadduumenra KOppeaANynE uexz:er,A;/A, AR passuy-
ot ofgorruBHOR MOLHOCTH (8) M 38BUCAMOCTD NpHpALicHHA CAIIBEOCTH,
‘PBCCUMTAHHHX N0 CEHCMMUECHUM XSCTKOCIAM M NO COOTHONGHHAM MAKCHMAIE-
HEX eMnAKTYZ ¥ pasiuuysHx Irayous (6) :
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. (Hel==16
PHc.4.4 . Hangonse segoﬂiaue ABMGHEHUR cgemmx sHavenult cxopocrelt celow
MMUOCKMX BOJNH ¢ rayCusod (a) ¥ sxavenuit mpupamexul cellcmmueckod dam- |

asHocTH (6), pacCHUTEHHHX HO CPSAHAM 3BAYUEHEAM CKOpoCTeX B CHAABHNX
TPYHTEX PA3JIKYHOTO COCTOAHMRA

1 - NecKu; 2 ~ rpysocOaoMOuyhe IpYyHTH; 3 « CHANBHNE I'PYEIH. 3
gp;nnoazwmno-cyxxe IPYETH; 1l ~ BOZOHACHUCEHNE IDYHTH; LAl - MODSIHG -
T ,
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GyAST CHUMATECSH, BAMOHASTCA CHOSM CO aaaqeansuu'vp uvs,coornetc!nynnn-
MM EARGAGEAESMY CAOK.

3. Jlaa yuers pesoHAHCHHX CBOMCTB IDYHTOB HCNOABIYRICH ASHEWE 0
npeoduazanmux nepuozex Mx Kozedauull, nalizenHne pacuUeTHHMM METOZAMH,
8 TEKXe- AGHHNe porucrpauum sewmmerpsacenuft, llpn pacuerax A{ no skaueHmAK
Vs pexomerayercs Kemoasaosard fopuyay C.B. Mezsesesa, COXpaHAf MOTO—
A4KYy pacueToB, NPUEATYD ANA OKOPOCTOH NPOAONEHHX BOJH.

4.3.2. Onpenexenme cxopocrefl PACTPOCTPAHEHRA NMPOKOABLHHX
' R JONePeYHHX BOJAH

CKOpOCTE PSONPOCTPEHGHUA NPOAONBHHX B NONEPOYEHX BOAH, & TAKKe X&—
pSKTEPHCTHKY BATYXGHMA M NOIJIOLEGHUA CEHUCMWYOCKUX BONH, CAYKGmMME MC-
XOZHHME ASHHNME ZJA POA/AMaaLMU ueTOoxa celcMmmyeckux xecrkocrell 1 pac-
gerHuX MeToxoB CMP, onpezeAnTcs ¢ NOMOLBD CelicMOp&3BEAOYHHX HAGHNAe—
Hull. B OTXZENBHHX CAVY&AX, OCOGEHHO AJS MOJNYUSHMF XADPAKTCPHCTME IOPAO~
NSHHA YOPYFEX BoAHM, MOTYT MCNOXB30OBATHCA CRELMENEHNE HAGINAGHHA. B
KaYecTBe perucrpupyomeil annapaTypy NpPUNMEHADTCH OZHO- M MHOTOKSHAIE-
HHé OTOUeCTBeHHHE cranuuy phga "Mouck™, "Mporpecc" u xp.

llpy CMP npeaROYTATOABHHM SBAAETCA HCHOIHB0BAHEE MHOTOKABAJBHHX
cellcMocranunll, 3T0 NOSBONAST NOAYUNTH HEOCXOZMMHY MATODUAN NPU MEHK-
MAXBHOM YMCNE DSCCTAEOBOK. B KaueCTRe NDUEMHEKOB yRpyrux HodeOans#l
o0HYBO WONOXBBYNT CraHAsprHNE celficuonpuemnuxu Tuna C-110, 130,
£-205, CB-101 u Ap.

OCHOBHHM CIOCOGOM BOSCYXZEEME KoJeGamuR ABnfeTcA yAapHu#, ¥ B oT=
AGABHEX CiyYSAX KCHOABAYOTCA BSPWBH Majoro Koauwecrsa BB, [lpuHuumnuans-
'EHG ZOCTOHHOYBA B3PHBEOTO CNDOCOCA BOBCYRAGHHR KoN6OSsHMH OVEBUAHM.
HezocrarkoM sroro cnocofa ABAASTCA HEOOXOAMMOCTH OPIaRMBalNM ONOLUAANE-
Bo#l BapuBHOR cayxOu, YTO CBASAHO O YAOPOXaHMOM celioMopaaBejxu, Kpoue
TOr0, MPOBOZGELE STHX PACOT OTPAHMUMBAOTNCA B 3BCENCSHHNX NCCAGHYEMHX
paliorax,

JlocTouECTBOM yAApHOIQ CHOCOGA BO3CYZACKMH ABASANTCA APOCTOTAE MC-
NOABSOBAHUA PYUHHX RIE JOIKUX MOXSHUYOCKNX YZEPHEX yOTAHOBOK ¥ Kec—
NOXHOCTE NONYUSHKA FOPHSOHTANBEO HANDaBASHRHX BosaelicTsrd ¢ uensn BOs-
OyxzZeBus NONEepPeuHHX BOJE. HeZOCTATOK yASBPHOID CNoCo0a 3&KANYAETCA B
uayolt rayoumsoct® uccnezosexuil. Jerkue yaaphue ycrpollcTea nossoaAn?
Hayuars cefloumyecxue napamerpu I'pyHTOB A0 raycus 30-40 u, zensusiuee
NOBNLEHRE TAYCHHHOCTH BjeueT 8a cofol aHaumrentHHe YCNORHEHHR yzap=
BHX yOT8HOBOK, KOTODHE HYXZSKrCA B CIELM&ABHOM TPAHCIOpTE.

NepcnexTuBENME AAR MHXeHepHOR ceflcMopessezky ABAALTCA Manzoradapur—
EHO® 70POXOBHE IA30AXHAMNYOCKNS, BIOKTPOAMEAMMUYGCKAE A ADYTHE HMIYIBO-
HHG MOTOVHMHE BOSCYXAGHMA YNpyIMX KolZeCank#. OZHAXO NPOMNENAGEHHR BH-
0ycK B HeOOXOZUMOM KOJNMUSCTBE TAKMX YOTAHOBOK HE HAXGXOH.

CeficMOpasPeONEES EACADASHEA BHNOJEADTCA B CIGAYOEMX MOAMDMRANAAX:
OAUHOYHHE coHOMOBOHAMDOBAHMA C TOJYYSHMSM OZHON BEDH BCTPEYHHX ¥ HE-.
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FOHAPIMX roforpadoB; HENpPSPHBHOE coloMAuecKoe NpPoQUIUpOBaHMEe NO KOp-
PENRLMOHRO yBASAHHOW CHCTEME C NONYYGHHAGM BCTPEUHBX K HaroHALUX Io~
morpagos [102, 193]. 4

Ozunounse celcuna0BAMPOBAHUA BHIONHADTOR B Npeienax THNKYHNX yYacr—
KOB, BHZENGHKHWX N0 ASHHHM MHEKSHOPHO-TEOJOTHYE6CHOrO paloHMpoBaHUS. Hen-}
pepuBHOE CeMCMMYECKOe NPOJMAMPOBAHHE PEKOMERAYETCH BNIOJHATE N0 Npo-
dunnan, nepecexapmum HeCKOMBKO yY&CTKOB, BHISNOHHLX 0 MHEEHSPRO-TEO—
JorauecKud YCHOBKAM, K&K ¢ NeJbY U3YUeHMA CoACMMUOCKUX XapaKTepHCTHK
FPYHT0B, T8K ¥ C UGABY JTOUHGHKA IpaHUl MNOXZY ydUACTHKEMM.CHcrem: HaG- }
AU 7oMEHN 00ecUEUYMBATE BOSMONHOCTE YBEpEHHOIO NPOCHEXWBAHHUA BCSX |
PHAETOHNNXE cOPCMWUECRMX IpaBnl, @ TAKLS ONPOZCHOHHA CENCMEuUECHNX
cBollcTB ITOpHHX NOpOZ. QAHAKO BOBMOKHN X OTKNOHOHUS K&K B CTODOBY
' YMGHBUEGHAA, TAK W YBOXUUSHUS XETANBHOCTH.

CelicuopasBsenousse mpodund XenarensHo pasMeNaTd HA POBHNX H IOPH-
BOHTANBHEX YUSCTKAX MECTHOCTH. OZHAKO NpH MBYUSHME YSKHX MEXTODHHX
JOMMH NPOJUAM HEOOGXOARMO PACIONETAThH HOUEDEX AOMMHH, TONBKO B 370K
clyyae BOIMOXHO NOAY4UHTH HEOGXOZMMYn KHHODMALMD O CTPOSHMM paspeda M
ceRCUMKUECKUX CROUCTREX DPDYHTOB, SANCKHANGMX ROXWHY.

poraxernocrs celicuopasBeXounNy npojuzeil eBMCKT OT DeNAGMNX 34784
" TpeSyerolt InyCrEHOCTR UCCHeZoBaHEE, MakcHManpHAf NPOTAXEHHOCTH BH-
Gupaercs raxolt, urolh ofecno4MBaTS yPEPOHHO® BLASNOHHE U LPOCHEXUBA—
HUE npeJoMmueHu¥ BONHH, CBA3AHHOK ¢ KpoBAeA KOPEHEWX NOPOA. MHHUMANB-
H&fl NPOTAXGHHOCTH AOJXHE 0C06CNEUABATH BOBMOXHOCTD ONpPeACICHMA CKOPOC—
6} npoZonbHEX M HONEPEYHWX BOJH A0 IAYOHE 10-30 M.

llpu ZeranbuoM usyuenuu BepxHell somW paapesa Ao 10-30 w cellcuonpuen
' HUKM pacnosaraprcd no npodumo paBHOMOPHO ¢ METEpBazOM 1-3 M, llpn
NPOCHISKMBARUM OAHON rpaBuud HA IiyOuHax 50-100 m ¥ Conse BenuuuHa Ag,
TaKke YBONMUKBAGTCH M MoXeT Aocruus 10 M ¥ Coxee,

HanGosee Hazemnyw xuopMalMR O CKOPOCGTAX PACNPOCTPAHEHMS NDOAONE=
HEX ¥ NMONepevHHX BOAH M XAPAKTEPMCTMHEAX UX NOINOWOHMA B IPyRTax Mos-
BOAADT MOAYUMTH CONCMOPASBEZOUHNE HACNNASEMA B CKBAXUHAX M TODHHX Bh=
padoTkax. B STOM cayvuae HeGAWASHUR NDPOBOZATCH CNOCOCAMM BEDPTKKAKEHOIQ |
cefiemveckoro npodumuponanus (BCH), ceflcMoxaporaka u cedcumonpooseyu=
BaHuA, Haudonee mpocTad BONHOBAR KAPTUHA HA 3BMUCHX HOJNYHEETCH NpH .
celicNoNpOCBOUMBEHUM MEXZY TODEHMU BNPACOTKAMM WIM CHBEXUHAMM, & HaUw
gonee fogmas - upy BCIl, XOrza MayuanrCA HE TOJABKO NEpBNe BCTYDAGHUA .
BOJH pasuyvHbX THNOB, HO ¥ BCE BOAHH B NQCAGAYDESH 4acTH 3aNUCH.

BCH #a NpoOAOABHLX ¥ NONEPOTHNX BOJMHAX LNPOKSBOZMTCA C HNOMOWBY CME=
UMANBHEX 30HZOB, B KEEKAOM NyHKTE NpMOMA PETHCTPHPYLICA OABA, ABE MIH
TPY KOMNOHEETH. BCIl crexyer NMpousBOAUTH Wa 2-3 NYBEKTOB yAapd, pacio-
Z8TaeMHNX HA PACCTORHMM: NEpBHE B 3-S5 M OT YCTHA CKBAKMHH, NOCHeAYNLUE
B 38BUCHMOCTH OT IIYOMHW CKBAXMHW H HA paccrosEumu (0,7+1,2)H ¥
(1454235)H or yoraa.

lpu permcrpsLuy NPOZOABENX BOJH WCNOAB3YRICH CEMCMONDUOMHMKH PTUNg
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@B, KOTOpPHE® yCTAHABIKBAKTCH BEPTHKANBHO (DPSTUCTDPUDYDTECA BEPTHUKBIBHHE
KOMNOHGHTH Konesaruld). [lpn perucTpaluM NONEPEUHNX BOAH TMNa $H uenoas~
aywres cedouonpuestuky tuna CI'y 0Ch MaKCUMANBHOR uyBCTBMTEALHOCIM KO-
TOPHX PACNONATESTCA IODHaOHTANbBHO.

Npu BACHDAEHUAX ¢ NOBEPXKOCTH AAA DEIMCTPAUMY NPOJOABHHX BOAY NPU-
MOHAGTCA CxeMa HalmoZeruid ZZ (BepTMRANZHO HanpasienENA yzap u BepTu-—
KaJbEO ODUEETUPOBSHHHE 0CHM MAKCHMAIBHOR UYBCTBUTENLROCTH CeRCMOLpHOM-
HUKOB). B 0IZOABHNX caydasx Np¥ ToH xe cxems KaduwgexuR npu "caadom
yAape" Ha cellcMOTDAMMEX MOEHO BHASAWTH NONEPEYHHS BOIHN SV.

llns perucrpansu nofepeuyHEX BOAH SH mpuMeHAeTCA CxeMa Haonpienull ¥¥
(ropusouransEo npodumo u NepneHAMKYARPHO K HEMy HanpabBaeHHHN yAsp
¥ TOPUSBORTANBREO NPodunw ¥ NEPNSHAMKYNAPHO K HEMY ODMEHTUDOBAHHLE QCH
MAKCHMBIBHON UYBCTBMPENLHOCTH CeHCMONPUeMHNKOB), [nA 00lee YBEPEHHOTO
BHZOAGEMA HA 38NUCAX NONEPOYHHX BOJH DPOKOMEHAYETCA NPOM3BOAUTE TOpH-
30HTANLHEG. yZapH NpoTHBoNoAoxHOW HenpapreHuoct# (+¥ # -Y), mpa 3T0M
APRBHAKOM NONEpPEeUHNX BOJH ABAAETCA MHBepcuA $as Ha 180°. CoBuecTHe
HaOnoAeRsa 00 oxeMaM XX u JY B ConBUMHCTBE CAyvaeB IOBBONAKNT HAZGH=
HO BHZesETH HA 3&MUCAX KAK NMPOJONBHWE, TAK ¥ IONEDEYHHE BOJHH.

B cayvae npHMEHOHMR NMONAPKSALMOHEOTO MOTOAS CeROMUUYSCKAX KCCHEZO0-
BaaMd HOMONBSYNTCH TPEXKOMIOHORTHNE COACMONPUSMHMKY PESIMYHOTO THRA.
Huzepnpenauus celdcuopasBefOYHNX ZGHHHX COCTOAT U3 ABYX ST6MOB,

Mepsullt aran BiNKYa8T B CeOR KOPPOARIUN BOAH, NOoCTpoeHme rozorpados,
BBBAGHHME NONPABOX I YBASOK CHCTEM rozorpafos. Bropol aTan 3ara0Ya8TCA
B pouennu obpartHoM 3sfauu: pacyera N0 MSBECTHENM TojorpadaM H3MEHEHUR
CKopocTeR yupyrux BojH ¢ rayousof ¥ BAoab npoduAA ¥ oNpeLEAGEMA IAy-
OuHy sarerauus cedcMudeckux Ipauuil. JIA BepxHel uacTy paspess B nep-
BHX BCTYNIGXUAX NPHCYTCTBYOT NPEIOMICHHHE BOJHH DE3HWKX THNOB: I'ONOB-
EHe, pedparspoBeHENS, MPeJOMNEHHO-peQpATKPOBBHENE, NpEIOMISHHO-AUpa~
THPOBEHHNG, OTPE&ROHHO-IDOJIOMIEHHNE M NOBEPXHOCTHHE,

. [loBepXEOCTHNS BONEH MOTY? MCMONB30BATHCH AJAA ONpE JENOHNA cKopocTelt
1 MomgocTeidl Ci06B, COOTBETCTBYWIUMX OCPOJHOHEHM BEJUYMHAM STUX llgpauer-
poB ANA ZaHEON GABH MCTOUHMK~IPHEMENK, DTO OPPEHMYMBAET UMPOKOE TpK-
MeHGEMe NI0BEPXHOCTHNX BOAH B MEEeHepHOW ceficuopassegue [49]. Harep-
NpeTaluMA NPEJOMISHEHX BOJH U OUEGHKA N0 HUM HEOOXOAUMHX Napaserpos
NoZpOTHO MBJ0XOHH B padorTax [53, ﬂ93].

Caszyer pa3nu4aTh GKOPOCTH DACNPOCTPAHEHUA NPOJOABHHX B NONEPeUHHX
BONH, -EXOAAIMEe B pacue?H celoMuuackoft xECTHOCTH, U CKOPOCTM B CNORX,
yuMTHBAEMHE NPH pacueTHNX MeToA8X CNP. CHOpPOCTHM PaCHpPOCTDEHOHHA Opo=
FONBHNX ¥ NONEPEYHHX BOJNH, BXOAALMS B pacuers cellcMuuecko# ®eCTHOCTE,
-TIPUBMMANTCH CPOZHVMM AAd yuMTHBACMO! B pacuere TOAmM TPYHTOB - OOHY-
Ho 10~ueTpOBOK TONWE, CUMTAR 07 NJASHHPOBOUEON oTMETEM (MAE 0T NOBEpPX-
HOGTH 38MAK, 6CHAM HOMSBECTHH NASHKPOBOUHNE OTMETHH). CpefHMe CHOPOCTH
pacnpocTpanesns NPOZOMBENX X NONEPeUHHX BOJE, BXOZANME B PacyeTH cellc-
MUYeCKo# ®ecTKOCTH, NPK HRIGMENX HAGAWABHMAX ONPeASARUTCA N0 TOZOIpPa=

77



MEMNSNNNNNNNN

faM oOBOMHNX BOJHE, C MoMONBD CKBAXMHHNX HAaOM0ZeHU# cpeaHsa Cropocth
B TONEe I'DYETOB MOXST OuThH OORYYERA HEHOCPEACTEEHEO K3 BKCNEPUMERTE
(o zeunny celicMoxaporaxa u BCH),

- Jna npuSmxeHHOM oleHKW 3EAUCHER NIACYOBWX CROpOCTeH B cnoAX MHO-
rocroffEolt cpeiN MOTYT WCHOABBOBATHCA COOTBETCTBYDHES FPAHWURH® CKO~
poery no xasHuM MIIB u KMIB [193]. Nipy 3TOM cReAyer OLOHHTE BOBMORHHO
NOTPEWHOCTH W3-8 NPKHRTAA FPAHAUENX CKOPOCTEH B KAUECTBS NIACTOBHX
CpaBHEHHEM Ce/lCMOPA3BEROUHHX HACIDREHMA C NOBEPXHOCTH ¥ B CKRAKEHAX.

CKODOCTH PACHpOCTPAHEHUA NPOAZOIBHHEX U NONepeVENX BOAH B CIOAX MEO~
rocroRioll cpezd, npuHEMaeMo# B HayecTBe MOAONM AMA pacYeTa €e CHexT-
PAJBHEY XAPEKIEPUCTUK U CUHTETHUSCKUX AKCENEPOTPaMM HE NOBBDPXHOCTH,
ABNADTCH NJACTOBHMM ¥ ONDEJEINRADTCA ¢ HOMONBD IDHOMOB, XODOHO H3BECE-
uux B ceficuopassegke [53], Mpm CMP memozoM cefcMUueCKMX xectKocrel
And xaxzo#t mccremyeMoll TeppuTOpMM CYNSCTBYST RuxHMM npezen wmona ue-
uepexu#l ckopocTel, HUEE KOTODOTC HEBOSMOXHO IOCTPOGHME KapTH, 8 TaK—
X6 BEpXHMR npezexn 4ucxna usnepqgkﬁ.wpqu KOTOpPOTo T0YHOCTDH HOCTPOSHMA
KApTH HE YBENUUXBEETCS %, CNEZOBATONDHO, AanbEGHUee CTYNOHUS COTH
usMepenult HenenecoolpasHO.,

- B npaxtuxs CMP BHGOp paumoHanbHol ceTr usMepeHudl cxopocreif AonxeH
ONPEASRRTECA CASAYONMMY OCEOBHEMM (BXTOPaMH.

1) MacuTadoM ¥ ITyCHMEHOCTEN HKCCRezoBammi;

2) nocraBneHHEMM nepez celtcMopazBezkolt naleuepno-reonoruvecxnum
¥ VHESHODHO-COHCMOZOTUYSCKUMM 3AL2YaMM;

3) norpemEoCTEX ONpPEZENEHEA CKOpocrel B POYKAX HACANASHMA;

4) cropocTHOR HEOAHOPOAHOCTHD M3YYa6MON TE€DPUTOPMM IO NJOMAZZ M C
rayousoft.

il

4.3.3. X oueHre norpemrocrefl onpeaeneHuA npnpameann CanAbHOCTH
uMer0ZoM ceRCMMUYSCKHX XOCTKOCTOU

Honsoe npupamenne celcuuuecxofl mureHcuBHOCTH Al , onpezeznseMoe no
Merozy celtemuueckux xecrrocrelt (MCX), craaZwBASTCR M3 CAEZyNEAX NpH-
pameuuits ,

Al= AI ct AI vip t al pey > {4.29)
rae A[c - npupaisHue, 0CyCAOBNGHHO® MaMeHEHUeM cpezHeld ceficuuueckolh
KOCTHKOCTM Ha UCCIGAYOMOM yWaCTHe N0 CPABHOHMD C BTAKOHEHM; Aly.r., -
Tpupamenue, BHOCHMOS 3ajneranueM OMMSKO X HOBOPXHOOTM YDOBHA IDYHTOBHX
‘Bo&; Al pes ~ NPUPAUEHUE 38 CUST POIOHAHCHHX AipNeHUR B Bepxael, cpasé.
HUTENBHO EM3KOCKOPOCTHOR uacry paspeaa.

Ofmast (peayabrmpypmes) HOIpemnocrd Al ©AMEMUHOrO ONpezenenus Be- -
JuynAN A] B3 MCX oliekmBaeTcs no QopMyzre

2 2 2 .
rae 6AI = NIONHER cny'laﬁnaa NOrpeNHOCTH ONpeAeNIORUA AI ] dam,
(SA[ = NOJH&A NOTPeIHOCTH AannpoKcUMalmy QODWJI pacuera AI, Oadn .
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Besuuugs Gy oueHMBaeTcR 00 opMyse
2 2 2 1fa
GAI=(6AI "'GAnyB"'SAIpe;) s (4.31)
rze 61 o’ SAI . + 671 o ~ cayuaiune omuCKs onpe.zzeneam BEMUHH

algs Aly p,psAlpes COOTBETCTEEHRO.
BoanuuEa d, onemuBaercA no gopuyae

12
861 =='(‘8 Al + 8AIyrs+5 al pe;) s (4.32)

T8 6AI s aAI Sat pes = NOT'PENEOCTH annpogcuuamm QopMyn pacuera

Al AIy I n’hpea N S —

Bs:mmu 6AI ’SAI OLGHABALTCA Kak ciayvalhe norpsu-
y T.3
HocTH uauepenaﬁ nnmepeuuuposauueu N0 M3MEDASMHM NAPaMeTPaM COOTBSTCE-

synmux dopuya pacuers Al ., AIy r.ps Al pes [40] Hanpumep, Beaudura
6 Ie OLIGHUBABTCA IO @opuyne

5'51 =032 (5, /&)*(5 [8)+ (GV N+ (S, (4.33)

rae §, & $, - MROTHOCTX IPYHTOB BTARCEEOTO & CpaBEEBAGMOTO YYACTKOB
coorBercrRento, r/ow ;Y , u 'V - CKOPOCTH JNDYPMX BOXH HE TEX X6 yuace-
Rax, u/c; 6 E6, ~¢C qaihme MOTPSMHOCTH ONPEASNOHUA BeMyuH §
48, coone:cuezmo‘, riow’ 5’ & By, - ciyuadEue NorpemHOCTH ONpe-
HOACHUA BOIUVAH Y,, u 'Vo coonemcuenno, u/C.

Bomuumua g, §.5. AA BOTOHACHUCHENX NecKoB OLEBHBAGTCA N0 GOpMyIe

65[ i ’-0,03guyr5 eacp( O’O"g' vra) 6&1:‘& ’ .(4‘34)

rae b, ° - rayGuHa SaIeraNEA YPOBHR IPYRTOBHX BOZ, M; 61, -
y.T.B Y.T.B
cayvaliEEA DOTPENHOCTH ONGHKE sexnamy b p.pe Mo

Opuanrupomluwe QUCNOHENE OLSHHA seawma 6’,3 u@h npunexeuu B
padore [24] Beauuyura 6AI MOXeT (HTH NMOAYYEHa B uauou koauperuou

caydae Noche BuOpa coonemorsynmmx Bupaxerudl Zua oueHxu AI 8* YueHp~
mdrh cHyvailine RODpEemHOCTH GAI MOXHO ABYMA CHOCOUaME: xzpuueauu Goxnee
TOUHHO MOTOAN ONPEZGASEMA MCXOZHHX HaDOMETPOB MR %€ BLIOJHATH HECKOAL-
®O onpejenemxl sTUX napaMerpoB, B3RP AX CPOAHE® APEIMETHYECKOE.

HarGozee BopoATHO® sHaucHKe BeAuyMHH Al B orAensHo#t MEXEHOpPHO-TS0-
soruveckoft sone (AI3) npe N HesaBucuMuX PABHOTOWHHX ONPEASAGHMAX al
CHezyer CYMPaTh CPOAHOS ApUMETHUSCKOS:

AT- AL , (435

N

Caywaituad omugxa onpezzeneuua AI B UI'S oueREBAETCA MO BEAWYMES CPEA-

Hell KB8ZparEvEOR OWHOKE 6A I

a1, -[2; ,(ﬂl AI ) ]/z (4.36)
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BemuuuHa GAI XQpPAKTEePU3YET CTENEHb OTKIOHGHUA Kaxio¥ U3 NDIYYEHHHX
BENNYUE AI 0T MCTHHHOTO 3HAUEHMH Al B UT3.

Cpenuee KBaJpaTHIHOE OTKIOHEHME cpenxero.aquuemuqecxorOG i xa-
PaKTEpURAynUee CTENERd: OTHIOHCHUA BENMYuHH Al 0T MCTHHHOTO:

6,5 =6/ . (4.37)

HauGonee seposrHos smaueHue Al 3 U3 ¢ sazanHolt zoBepuTensHo# Bepos?-
HOCTB® <b {o6HYEO ¢ pasko 0,9 unu 0,95) 3axuw96HO B ZOBEDUTBABHOM MH-
TepBrane

Al=AT £8 51 50> | O (w38)
rze t N.¢ - Koa@duuuent CropieHTa, sasucsuMit or uMciaa onpepeneHuit Nu
BNOp8HHOR ZoBepurenbHON BEpoATHOCTH $ (BranpnMep, ‘tN ¢ 2 npy P = 0,9
u N=6).

TakuM 00p830OM, N0 ZaHAHM NOJSBNX K3MEPEHHJ ME MONEeM OLSHMTH HOJHYW
cxydalliyr norpemsocts onpezeneHns Al. B TO Bpews Kax NOAHYw Norpem-
- HOCTH AIIPOKCHMALMM, KOTOpaR ABAAETCHA NOCTOAHEOM OuMOKOH, BO3MOXHO BH~

9YCAKTE TOJADKO MDAMHM NyTEM [0 HENOCPeACTBOHHOMY CONOCTABACHUW Af,
pgccuMrasHoMy no $opuyne (4.26) u no ZaHHLM samuceld KoneGasuii IpyH1OB.
[p# CUJABHEX 3€MJIETDACEHHAX,

4.4, MeToxz MCNONL30BAHUA MUKpocelou

4.4.1. O0ume ROJNOHEHMH

Nlpn CMP B KAueCTBE OAHOTO U3 MEeTOZOB onpeieteHuA Bapuauuid ceidcum-
496CHKOM MHTGHCHBHOCTH M YACTOTHHX X8pAKTODHCTMK GJOEB I'DYHTOB MCHONG=
3yNTCA 3aMUCH MMKpocelicM, NpeAcTaBIABLYX COGOM HeNpepyBENEe MUKDOKOZE= j
08HMA 3EMHON NOBEPXHOCTHM B UMPOKOM UHTEDBANE AMITUTYA U NEPUCKOB.
Ena uejelt CMP HauGonpum# MHTEDPEC NDEACTSBIANT MUKpocelcuy c nepuonauu
0y1-2 ¢, OCYCHOBNCHHHE KAK HNDUPOLHHMM, TAK W TEXHOTSHHHMU (QAKTODAMH,
NOCKONBKY B 3TOM A¥ANa30He HAXOAATCH NEpHOZH KoneCanm¥ OCHOBHNX TRNOB |
afanuli ¥ coopyxesult, a rakke uaxcnuyuﬂ CHEKTDOB npn GUIBHHX Selxe!pﬂ- ;
CeHUAX. '

CsoficTBa MuMKpOCEiicM yK@3aHHNX HNOPHOZOBS NPUPOZE, MECTONOROXCHUE,
QHEPTHA, COEKTPANBHNE XapaKTEPUCTMEM MCTOUHMKOB, MX IDOCTPRHCTBEHHO- j
BPEMEHHAA UIMEHUMBOCTH — M ADYLME CBOUCTBA MSYUEHH cnado. Buscre ¢ 8
TEM PENSHME YKABAHHWX BOIPOCOB ANEGT NPUHUMIMANBHOS 3HAYEHHMEe, TE&K KaK j
ueroauxa CMP no sanuchAM MukpoceicM uomer OHTE 0GOCHOBAHE B ABYX CAY~
YAAX, €CAM B PACCMETPMBAEMOM BPEMOHHOM WHTODBANE MOXHO BHACIAMTD OZU~
HH# JOKANU30BaHHHA MCTOMHMK MWHPOCEACM MIM eCIM MHOKSCTBO GOKBNEepPUMHX &
Mo METEHCUBHOCTH MCTOUHUKOB MAKpocelicu pacnpejeneHo B uayueHHoM paio- ;
HE DaBHOMEDHO ¥ CUIHA] KAKZOTO PEIUCTPUPYETCA BCEMH NYBKTAMU KBONRASY -
unfl, B nepBoy cayuae HaONDZEHMA AONEEN ONWTH CHEXDOHHNMA HE DTEIOHHOM §
¥ UCCTEZYEMOM NYHKTEX, BO—BTOPOM 370 TPeCOBaHNEe HECYWECTBEHHO.

B GonbuMHCTBE NPaKTHMYECHMX pador CMP McNoaBa0BaRach MOTOAMKA,
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QCHOBAHEAA HA NPEACTSBIGHMM O CTATUCTHYECHW DaBHOMEPHOM paCIpeelNsEun
MCTOUHMKOB MEKDOCEHCM, CTaCRMABHOCTH KX aMNAKUTYAHO-Y8CTOTHOID COCTABA
BO BPEMSH¥ ¥ NDOCTPAHCTBS [40, 79, 9?]. OnuT uCCASOBAHUA MMEDOCEHeM

B pasIMyErX celcMoaKTUBENX peruoyax CCCP CBUZETEXBCTBYET O TOM, UTD

BO MHEOTHX CIY9asX 8TH NOJNOXGHMA HE COOTBETCTIBYDT DEANBHHM YCJAOBMAM,
YposeHs ¥ YECTOTHHE cocTaB MEKpOCelCM MCHNNTHRANT JHAUMTFENBHHE QIOKTya-
UMM B BEBMCUMOCTY 0T BPOMEHM CYTOK, BPEMEHM I0Ld U PoZa HaonwAeHuit,
paltosa BHadaozeHud K Zaxe NpH NEPOX0XE OT OZHOTO IYEKTA K ZDYILOMY B
npezZenax OAHOIO IPYBTOBOTO KOMNASKca [179, 197].

B 70 ze BpeMfA ANA HSKOTODHX DaMOHOB H& 3aMMCAX MMKpOKoneSaHul B
TEUEHUE CYTOX MOBHO BHZSAUTH NODPUOZH OTHOCKTEABHOA CTEOMNIBHOCTH Napaw
METPOB MMKDOCEHCMUMSCKOIO NOXA M, TAKMN 06D830OM, JMEKBUATH OUUGKM BHa-
yeru#t npupamesua cedcumueckod mHreHcuBHOCTM., Tak, NpU LDOBEAEHHMM pa=-
gor Ha Ykpaune Ouwxo NMOKAs&HO, VTO QMOKTYSUUM yPOBBA MPKpoceHcM, Bhpa=
#6HHNG B Jannax, no 97 sanucAd, MOAYYSHHHM HA OXHOM U3 OYHKTOB B
r. Anre, 5 88% cayuae® He NHpemhmand +0,4 Oansa. 3alMckE NPOBOAUIECE B
JHSBHOO® BpeMi ¢ 11 A0 16 4 B MNH@~COHTACDPES. AHAJOTNEHNG pE3yIBT&TH
noxyvyess B ropoAsx I'ypayd, Amymra, Camdeponons, Uamaux,

lips ucnoAH30BAHAK AGHHON MOTOJUHKM COXBLUE MCKAXSHUA B peayxnmamu
y3uepEHUR BHOCAT $EKTODH, HEpPYUSDLM® CTAHA8PTHOCTE yenoBu# HasanzeHuE:
HEJMYne B 30He MCCIGZOBAHUN MPOMWIVIEHHNX NpeAnpMATHR ¢ MCTOUHMKaMU
BO3CY&ASREA BuCpanmi (pacCTOAHMA 3@BACAT OT MONHOCTE HCTOUHMKE BAGpa-
uult), npucyrcrsme B paflone uccaeAoBaHu¥ NOCTORHHO XelCTBYOWMX HCTOY=
HUKOB MuKpocedcM (mpuCoit, »ogonazu, TYPOMHN M AP.), DABENLA B METE0-
PONOTHYSCKEX ' yCHOBUAX B MOMOHTH NpOBOAGHKS OTAGABHHX ONHTOB, HAIUUMS
TPAHCHOPTHNX IOMEX H& pACCTOAHUAX MeHee 150 M, NDOBEASHME COLNOCTIBH~
MHX ONNTOB. B p&afouMe ¥ BNXOZHHE AHM, AHOM ¥ HOUBK, B LEHTpE M HA OK-
pause TopoA& B Zp. [79]. ‘

Ipyroft cnoco6 menoassoBaHuA aamuceldl MuKpocedcM saxnpuseTc B Bi-
JieNxeHudu JOKATM30BAEHHX HCTOUBMKOB M MayUeHMM DEaKUNd cpely Ha MX
Bo3ZellcTBUA. B HacTOAmes BpeMA Da3PACATHBANTCA ABE MOAUGMKALME 3TOTO
cnocotas '

NONAPU3SLMOHHNYA SHAAU3 TPEXKOMIOHEHTENX asmucell MmuxpoceiicM B 07—
ZeasENX MyEKTaX |30)3 v

nsydYeHne Eonelaxul, BO3CYXZaeMmyX EGNEBHOZODOXKHEM TPAHCIOPTOM {42,
152],

Merozuxa, ocHoBaHHAA HA MByYOHWH DOAKUMN CPEAH Ha BoaAeidcraud oT
KOHKDETHNX MCTOUHMKOB,. IMUGHA MHOIUX HEAOCTATKOB, HPUCYWMX OMUCAHHOM
BHlie, OZHAKO OH& He Npomyna anpoCsuuM B pasmmuHux pafoHax M NOSTOMY He
MOXeT ONTPH MCHOJNB30BAHE B KAQUECTBe CAMOCTOATEJNBHOI0 Merogza npu CMP.
Taxuu o0pasou, HECMOTDR HA OYEBMAHHE NPOUMYWECTBA: NPOCTOTY NOCTAHOB=
Kil 3KCNepUMEeH?a, SKOHOMUYHOCTH, BOAMOERHOCTD NOAYYATE OZHOBPEMEHHO ABE
Celicuyecrne xapaKTEpPUCTHKA IPyHTOB, METOZ MuKpocelicM B HacTORWES
"BDEMA MOEET OHTH KCHOAB30BSH TONBKO B KOMIJEHCE ¢ APYTuMU MeTOZam# CMP.
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4.4.2. MeToAMKA NOCTAKOBKA 9KCNEPUMEHTOB ¥ &NNApaTyps

B cBfisn co caadoll MBYUSHHOCTEN OCHOBHNX CBOWCTB HOJA BHCOKOYECTOT-
HEX Muxpoceftem ¥ COABULNM pa3HOOGpASHEM HHASHEPHO-TEOAOIMYECHUX YCao=~
Bill B KexZOM KOHRDETHOM PSTMOHE ZJA BNOOpa COOTBETCTBYKLETO METOAM~
U8CKOr0 NoAX0Za HEOOCXOAUMO BHNOJHOHWE IPEZBEPWTENBHOTQ 3TARE KOCHe=
zoBarn#t. Ocrosuolt 3azeuefl aroro srana pasor ABIASTCH MIYUSHHE SMITM-
TYAKO~YBCTOTHHX XADAKTEPRCTUK CYMSCTBYOLMX B AAHHOM palloHe MCTOUHUKOB
¥ WX CReXTpazbHO~BpeMerHON usueRuuBOCTH. C 370¥ LONsn B HECKOABHKUX
DYHKTX C MBBECTHNM HHXCGHEPHO-I'SONOIMYSCKUM CTDOCHUEM NIPOBOAATCA
CUHXDOHHH® KPYTAOCYTOYEHE HalNo0ZOHUA CranAaprHol uHEEHEpHO-COMcuono=
rudeckoll amnaparypodf, auGo annmaparypod ¢ aHayoroBolt uarmursoff sanme
csp TuNa "Peruon", ACC-6 "Yepensxa", “"3ewna",

Kpyraocyrounue HAGAKZASEUA EeA8TSNBHO HORTOPUTE B PRAANYHNE ZHK
HEASAM ¥ MO BOSMORBOCTY B PASNWYHWE CO30HH IpAa, POIHCTPHPYHTICA TDH
KOMNOHEHTH /ABMEGHMA TpysTa: ropusosrTansine (C-0, B~3) ¥ BepryKajbHAf.
CellcuoMeTps NpH 38MUCH YOTOHABAMBAYTCHA HA TBEpPANM I'DYHT M TLSTENBHO
n30aMpywTCH 0T BETPOBHX NOMEX, B paxuyce 150 M oT NYHKTa 3aNucu He
AOJEHO OHTB MCTOUHYHKOB NOMEX.

lipw #CnoAB30BBHMH B KAYECTBE MUCTOURUKA MUKPOCSHCM KENe3HOAODPORHO~
0 TPSHCIODTA HA NpPEZBAPUTERBHOM 3TANE RONKHEH OUTH MOYHCHN 3aKOHH
3aTyXadud KONOGAHUR C PACCTOAHWEM J QMNNUTYZHO=-YECTOTHHE XapaKkTepuc-
THRKE, BO3CYRZAEMHe STHM NCTOUHMKOM. [0 peayabrarau, MOXyUYEHHHM HE
16pBEOM ITANe MCCAeZoBsHMd, ONDPEAONADTCH THN ¥ XPAKTEPWCTHEA PETMCT— |
pupyouell annapartypu, BpeuA perucTpalun, BHOMPAETCH OAHA M8 CYMECTBYW |
unx Mozudmrauu# Mmeroza. -

Boaw n& OCHOBAHME NDEABADMTENBHHX PAadoT ASNAETCA BHBOX O TOM, UTO
none Mmpxpoceiler B uccneayemom palione B KaKOA-IMGO NPOMEXYTOK BPEMEHM
npecTaBRAeT COGOR crTauKonapHul BO BPEMEHM ¥ NPOCTPAHCTBE NPOLECCT,

B Janbue@iyeM uOEeT CWThH NCNOAB30BAHA METOAMKA, pEspacoTayEan B M3
[77-79], Oma aakupuaeTcA B CreAyoueM: N0 UHEGHEPHO~TEONOIrWYECKENM Z&H~
HENM BHOHDPARTCA NyHKTH HalanZenud. A KaxZOI0 THNE TPYHTOBEX yCHOBMH
Cnrelyer MMETE He MeHee TpeX NYHKToB. ECnu YYacTKy OZHOTHIHEX I'PYHTOB
pacnosokeds B PS3IHHX MECTaX KCCIEZYOMOI0 paluHa, TO HAa KaXZOM U3 HUX
CACAYET MMETH XOFA GH MO OFHOMY NYHKTY.

PerycTpamud NpoR3BOAWECA B Tevenue 140 ¢ B Haxzol Touxe co cxo~
POCTHO PA3BEPTKM HE MEHee 1 cM«C. lopusoHTanbEHe NpuGOpH ycraHaBanba
CH Ha DJOTHHA TpYHT Mo HanpasieHuAM (-0, B-3. [ipu noABjeHMM GAM3KMX
MCTOYHUKOB MHKpOCelcM 0TMEUSNTCH BPEMA X NORABACHUA, XaDAKTEPUCTHKA
¥ TIpMMEPHOE DAcCTOAHME. B KaxZoM NyHKTEe NPOBOAMTCA -4 ONHIa NpoZoA-— |
XurenbHOCTEO Mo 140 ¢ nasiwl. 3anucs MuxpocelicM B ZSHHOM CRyuae MOKET
ONTH HeCMHXPOHHOM, [IpH NMpOBEACHMUM PadoT B PA3NMUHOE BPeMA CYTOK HAG-
NNASRUA ZONKHH GHTE CHHXDPOHHNMY EA KCCJASAYSMOM B ONOPHOM NYHRTAX.
YrasaHEaA MSTOLUKS aiIpOCHPOBAHa BO MEOIux pernosax CCCP ¥ zser Hemuo~:
X¥e peaynbTaTH B KOMUIGKCO C ZDYTUMM METOZJAMY. :
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Ecau zuafA onpeierenus celcuuueckux cBOHCTB TpYHT0B ucnonsayemén Me-
TOAMKA, OCHOBAHHAA HA CIEKTDANBHO-NONAPHIALMOHHOM BHAAMBE, POrUCTpa-
nud MMKPOKOZBGasnd 0CymecTBAACTCA TPEXHOMIOHEHTHHMM ASHTUIUUMPOBAH~
HEMM YCOTBHOBK&MY CMHXDOHHO P HECKOABLKMX (HO MOHEe TpOX) MyHKTaX.
[lyHKTH PACHONATapTCA B PA3NMYHWX MEKGHEPHO-IEONOTHUECHRX 30HaX. Ilpo=-
ZONRMTERBHOCTL BANUCH A0NXEE, ¢ 0AHOR CTOPOHH, DUSCHEUMTE CTATHCTU-
4Y6CKU OCOCHOBRHHY® OLSHKY NOASpUIANMONHWX NapaMeTpPOB CDeau, ¢ APyro#k -
COOTBETCTBOBATS NPELCTABICHUKD O CTACUABHOCTY UCTOYHUKS.

Horza zas ompefencrus celomuueckux cBoHcTB IPYHTOB UCNOARBYETCA
2eNO3HOAOPORELY TpaKCnOpT, NMYHKTH HaduwAeHud AOJAKEM pacMONaraThCs Ha
PAEHNX DACCTOSEMAX 0T MCTOUHMKA, HE3aBUCHMMO 0T TOI0, KaKas MCTOAMKA
NpUMEERSTCR NpU HPOBSAGHUM DadoT, NYHKTH HatawZerul MMKRpocelhoM AoixEH
OuTh COBMGESHH C IYHKTAMM ¢ K3BOCTHUMM MaxpoceHdcMWueCKUMM ZeHHBMM (eC=-
2K OHY UMONTCRH) ¥ NYBKTAMYN 3anyucell semnerpAcenuil, 33pwBOB, celficMopas=~
BEZOUHNX HACmRZEEnH, "

AnA permcrpanui MupxpocellcM B HacTosumee BpeMA MCNOAB3YETCA CTaHZapT-
Hafl NHEeHepHo=-colcMosOIuveckas annaparypa ¢ ocuuanorpafuyecxkofl asnuchini
cellcuomerpn B3TUK, CM~3, C=5-C, YOR ¢ ranpsamonespams IB-IY ¢ cofcr-
BeHRON dacrorolft 10 I'l, ycrawosneusbMy B ocnunxorpafw H-700, H-044,
H=04&4, ¥ Zp. Kpoue aroro, ANA 3&NNCH MEKDOKoaeSssul ucnonpayercs anna-
paTypa ¢ aHajxorosolt marHuzHoR samucnw zEma "Permox™, ACC-6 "Jepenaxa®,
“3emnA". B TBAXMKACTAH® A BENMMCH MUKDOCENCK MCTOJB30BaNaCh YacrorT-
HO-M30upaTeabHEad CTalUyA 38noXscKoro -~ MCC. Komuaexrn annaparyps,
NpeABAJHAUEHHWe AR B3ANMCH MUKPOCeMCcM, AONXEE ONTH THATENBHO MAGHTH-
duuupoBaKy, 06naAaTs COMBUMM yBOaudenueM (He meHee 10 000) u umers
aMIIMTYAHO~USCTOTHN® XapaKTOPUCTUKA, NOIBOAANLES peIvUCTPUPOBATH 068
UCKeXEHUR KONOCUAHKR B AManaaoHe nepuogod 0,11 c.

Inn onpeZeneHus NapaNeTPOR SANEPATYDPH U 06 MASHTUGUKALMM NPUMEEART-
,C% B OCHROBHOM DACUSTHHE MQTOAH, OAHBKO (0766 HOZGXHHE ASHHHS® NOXydanT-
CH RpM RCHOAB3OBAHWNM BuSpocreHza. Mofens Takoro BuOpocTeNAa ANA Ka-
IuGPOBKA TOPHIONRTAJNBHEX KsHANOB DaspadorTaHs ¥ mcnoisayerca B I
M, C.H. Cygboruaa AH JCCP. Ilps npomejesuu pador B-palioHex ¢ HUBKUM
BMILIMTYARKM YPOBHEEM MUKDOCEHCM MOXET NPHMEHATHOR LMPOKONOROCHNE ycuau-
1675 ONACHX CHI'HAN0B, paspacoranuslt B UTul' AH MCCP [83].

llepciloKTUBHNM ZNA DPOTACTPALMN B asaAuas uuxpocelcM ABiReTcH NpUMe-
HOHue annapartyps ¢ aHAAOroBOH¥ uarEMTHOR 3anuchw. Annaparypa sroro
TRUE ZOCT3TOMKO APOCTA ¥ HEJLCXRES B BKCNAYATEIUM, 0CN8A6ET BNCOKHM
Ko3pduuMerTOM younerka 2.10° B Auanasone 3aoro? 1~20 I'l, moaBoaser
NpOusBoZUTH BHSANE peaiudsluil GOABWOR NPOACABNTENBHOOTH, YTO NOBHREET
CTATUCTUYSOKYD HBZOXHOOTS B ONpeA6NEEMM YPOBHA MARpoceficu. 3anuce
H8 MATHHTHYD AEHTY A867 BOSMOXEOCTH NpUMeRAT» ANA KX OCPACOTHE BHE~
ToToBHE B UNPPOBNO® CHEKTPOAHANW3ATODH,., METORMKA BaNKCH MWKDOKOAS-
Caunit ¢ annaparypolt Tne "Pernos” ¥ ee o6patoTE ¢ HOMOMLR CNEKTPO-
aHaamsaTopop onpoSoBasa B M3K CO AH CCCP,

83




4.4.3. Meroguka 00padoTKM ¥ HHTEPNPETSLMN HaGAnACHEE

[lo sanucAM mukpocelicM uOTYT CHTH ONPEAeNSHW Npupamenus celcuuvec-
Kol MHTEHCUBHOCTH ¥ aMIIMTYXHO-YaCTOTHNE X&pAKTepHCTEKHM TPYETOB., B
HACTORANEE BPEMA HaUGOne® OGOCHOBaNHOR u npoBepenro# B pasnuuEux palio-
Hax CCCP SBARGTCH METOAWKA, pA3DACOTAHHAR B MQS,[?S]. B se 0CHOBY
TNOXOXEHO OpeACTaBRECHKe O TOM, UTO MAKDOceHcMuyecKUe KoneCaEua npea-
cTaBaAnT codofl "demult wyu™, a rpyETH ABAANTCH CBOEro pois QEALTpaMH.
lloaroMy CHEKTDaNbENE XAPAKTEPUCTHKM MHKPOCEHCM B DRBINUHHX NYHKTEX
HaOnwZeHult CyAyT ONpEeXenAThCA B HNEPBYyH Ou6peAd MUHXEHEDPHO-IEoJOTHYeC-
KiéMit 0COOEHHOCT AMM .

B cooTBeTcTBAM ¢ ITHM NOJOKEHHEM AAA ONPEACHGHMA AMIAUTYZHO-UAC—
TOTHHX XADGKTEPUCTUK PPYHTOB NG BANMCH HAXOZWTCA npeolaafawmmil nepmox
uixpoceiicu, KoTopull xapakrepusyeT pesCHAHCHHE CBoMRcrRE rpysra. A
ONpEZeNSHUA NMpeoduajanmero Nepuoka Ha NOIYUYeHHHX B Kaxzol Touke sza—
NHZAX BHAENAWTCA YETHPe YYacTKs no 30 ¢ ¢ Haubonee WATKO BHDSMOHRBMU 3
¥ XADAKTOPHHMA NEDUOASMA ¥ SMIIUTYAAMK. [Ns KAKZOLC W3 ¥ YaCTKOB Mpo-
BOZUTCA CIoMROH NMpoMep BCeX BCTPOYANMUXCA NEPUOZOB. Bechr AuanssoH
. epuoZos pasCuBAETCA KA UHTEDBANH, PaBHOMGDHWE B JorapufuuyecKom
uMacurade, HaguHafg ¢ népnona 0,08 c. CpezHee 3H&UGHUWE HHTEDBANA HA3H-

BaercA ysaosuu (T;). Meszy coGolt yamoBwe NepUOAH pasinvantcs Ha 20%.

BareM AnA KAEAOrO U8 YYACTKOB CTPORTCA KPUBAA NOBTOPREMOCTH NEPHO- |
A0B ¥ onpeAenAerc "MaKCHMSNBHAA" BMOAUTYAS ALK COOTBOTCIBYHUOTO Y370
BOI'O NleproZa. IIpn 3TOM yUUTHBAHNTCA BCS NEPUOAN B PECCMATDHBAGMOM ZHG~ |
Na30He, XOTOpHe MOXHO BHZGAMTEH NDH BU3yansHoR oGpadorke, Kpoue Tex, |
KOTOpHS UMEUT aMllIuTyAH, OTAUYBLEKEecH Oonee UeM B 10 Dpas OT CPOAHKX
aMITETYZ UCCHCAYONMOTO YY8CTHE. ;

llpu nocrpoesun IpaguKoB NMOBTOPHEMOCTH N0 OCK aGCIUCC OTKNSANBAKLTCH
3H3UGEMA Y3NOBHX NOPKOZOE (B a0rapnduMuUecKOM MECETEGe), & N0 OCH Op=~ |
AYHAT =~ KOJMYECTBO KosaeGaHukt AnA Kaxzoro yauoBolo Nepuoia B npegenax }
Uay4aeMor0 YUacria. 3a MABKCHMANBHYK aMINUTYAY PSCCMaTPUBAGMOTO yUacT= |
K8 TDMHRMAETCH HAMGOABUEE CPEAHEE SHAUGHME U3 ABYX aMIUIMTyZ OZEOTO 4
uHTepBana Nepuokod (OZHOTO Y3J0BOIC IEPHOAA).

Jaa BuAeneHmA NpeoCnajanuero Nepnoia no rpeduxy NoBTOPRENMOCTH HE=
_oOxoAumo Hallry Haudomee uacTo BeTpedspuulica mepuo4. Ho comocrasnemue

00 aCCoMOTHHM LudpaM rpa¢uka MOBTOPAEMOCTH HNPaBUAbHOE, TAK KAK 00— |
nee Roporkue (muexsme 0,2 c) u Gonee ZuuHewe (Goxee 0,4 C) nepuoxy ’
HE HEXOAATCA B PEBHHX YCAOBUMAX., Hanpuuep, ecium n = 30 AnA ROPUOZOB
0,1 ¥ 1 ¢ Ha PACCMATPUBAGMOM OTDEsKe NpojoiEMTensHocTRO At= 30 ¢, 10
Aafl 0,1 ¢ 2P0 WHCAC COCTSBAAST TONBKO 1/10 BOSMORHOTO Y¥CA8 NEPUO—  °
Z0B, @ AAA 1 C - MAGKCHMBNBHO BO3MOKHOS H& XSHHOM OTPOSKE YHCAO HEpUo- 3
Z0B, T.@. B IAHHOM CIyYa6 NEDUOA 1 C MMEET SHAUMTERBHO CoIsmm# Bec, 3
_ueu nepuod 0,1 c.

llosToMy Ovna BBeZcHa orﬂocureabnaﬂ OLEHKA,. Ppa@nxlzCr) ANA OZHOTO
ONBT& NpeospasoBHBAICA B IpaGUK n (T Y%, Ti6 n = 01J/aﬁ +100%
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(At = 30 ¢ - BPOZOIEMTENBHOCTH 0TPE3KA 3anucK). AN YOTHPeX ONLTOB
onpefienAnca yopeAueHHuN rpadux NOBTOPAGNOCTH NEPHOAOB E(Ti) n nfﬂ HE~
70 HAXOAWACA HPEOoCPaBsOBAHKHM rpa@xx'ﬁf(Ti)%. Tpaduku n (T;) u r (T;)
[0BBOMMAM B Dpocrod B BarmAzHol Qopue yCTEHORMTEH KONHYECTBEHHHS OLOH~
Ky AN BHAGNEHHMA NpPE0CnaZalmux NEepuoZoB CA0es IpyETa. OUSHKM X8HEN JJIR
cAeAYHLEX TPU3HAKOB (B %)s A n\VT (W - orHowenue uMcIa pas, Xoraa
npeoCrasewgall NepHOA ANA OZHOTO ONWTA NPUXOAMNCH HA onpexencHyulk ya-
080l nepuoi, K OGHeMy YMCAY ONHTOB).

Kpurepuil zas onpeZeneHus Npeolnazanmero nepuona‘a OZHOM OHHTE CJEe-
Zyonuis KEPROL MOEHO CUMTATH NpeoCnazapluM, OCIX n = 15% uny ecau
nput 10% <n< 15% STOMY NEPHOZY COOTBETPCTBYET MAKCHMANBHAR AMIRNTYA8.
lipeoGa8AanmuN NEPHOAOM TPYHTOBHX yeanosul cnefyem CuUMTATh TaKoM¥ NEepHOZ,
ZAE KOTOPOrO Ilo UeTHDEM {uA¥ Goiee) OnuTeM n > 10% E HpU STOM OTHO-
meEUE YHCAE ONNTOB, B KOTOPHX Hpeolrazawuui nepuol NPUXOZUTCH HE OAMH
» 10T Ee yanosoll mepuoz, K oCueMy HMCAy ONHIOB DPaBHO ui¥ Coynee 045
(W, = 50%). _

J1R OnpeleieHuA UIMEHEHHS WHTEHCHBHOCTH CUNBKOIC 36MISTPACEHHA HO
usKCHMaNBHO! aMnauTyds Muxpokozedasad M.A. EpmoBuM npeziioxeHa ¢opumyna

Al =214 @ mam/Ama‘x,)a

rae Am«x' Apax , =~ MEHCHMBIBHHE AMIUIMTYAH MMKpOKONeOaHul Ha Mccaezye-
MHX TDYHTEX X 9TANOBHOM TPYHTE COOTBEICTBEHHO.

CneAyer OTMEIMTS, YTO BHAYSEUE KOa(duimeHTa B JopMyAe MOEST OHTH.
Pa3INuHEM ¥ JONEHO OCODCHOBHBATHCA SMIMPHYECKM HA OCHOBAHMM MUKpPOCeiic-
MWYECKUX JAHUHX W JaHHNX Zpyrux MeroZos CMP. Xopouyn CXOZUMOCTH pe-~
3YABTATOB CMOCO0a MUKpOceHCM C ZDYyTUME CHOCOGAMA MHCTDYMEHTANBHOTIO
OnpezesieHUs NPUPamEBUA SanarRocTH A8eT Koagduuuexr 1,6 [29].

OdpadoT#a u wETepnpeTauns sannced MHEDOCEHCM, OCYCAOBISHHNX Rpo~
XOXZSHMOM XCIS3HOAOPORHOIO TDAHCNODPTa, He OTAMUEeTCA 0T onMcaHHOR Bu-
we. Ha cellcMorpauMsXx UsMEPADTCA MAKCUMG/ALHNE M CDEAHHG AMITMTYAR X
COOTBETCTBYWNME UM NEPUOZH, CTPOATCH YACTOTHHE XAPaKTSPUCTHKM I'DyH-
10B, HaXOZATCA NpUpALeHMA ceHcMuuecxoll MHTOHCMBHOCTH IO NpHBeASHEOM
Dopuyne. Mcenegosanua, swnoxmenswe B N3K CO AH CCCP ¥ B Typxuennd,
CBUZSTEABCTBYNT 0 TOM, YTO YaCTOTHHE XAPAKTGPUCTURM IPYHTOB M NpMpame-
HUA ceNCMUYECKON MHTCHCHMBEOCEM XOPOWO COBNAZAKY C APYIMMH MeTOZaMM
CMp.

lpy MenoabaopaHuu AJAA 38NKCKH MUKpOcedoM annapaTypu ¢ MaTRUTHOM
perscrpaunest Tuna "Peruon™ B U3K CO AH CCCP npuMeRANACHE CAGAYREAR
MeToaure 00padorTxM MaTepuanoB. MUKPOKoJeGaHus, 3alMcaHHHE HA MATHAT-
KOR yeHTe, BOCIPOMBBOAMIMCH M NOCNE YCMIEHKR MOZABANMCH HA EXOJ CHEKT=
boanamusaropa, B MoZeBNX YCHOBMAX AMA OLEHRU celicMuueckux ceodiers rpys-
T0B UBMEpPANACH Cpe AHEKBEAPATUUHNE BHAUCHUR yPOBHA MUKPOKoIeCaHME (B
ZB). Anm uaMepeu#t MCNOABIOBAMMCH SANUCH TOPUIOHTANBHON KOMIQHEHTH,
K&K npasuno, rolt, Ha KoTopod wesbue ypoBews KozjeOamuit Ipynra, NpUHM~
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MBEMOTO 88 878108, Tak KAK YPOBOHH CATHANA MSMEDANCH B ZONACELN8X,
onpezenesue npupaueEu# CaIABEOCTH CBOZWIOCE K MBMEDOHMR DE3HOCTH YPOB
Helt MexZy ACCAGAYEeMHM ¥ STAIOHHHM DPYHTEMM 5o QOpMyne

Al=(4.6/20) (U, - V),

rRe Uim Ue ~ cpezHull ypoBEHE MUKDOXoAeSAEME Ha MOONSZYEONOM M 2TENOH-
HOM TPYHTAX COOTEETCTBEHHO.

Nlocne o6paGoTKY 3anuceldt u onpezeneHus NpupaueHuil CBANBHOCTH BHABAA
VTCR YUYBCTRA C "maoxuuu' B ceXcMMYSCKOM OTHOUOHMM YPOBHAMA, HA KOTODH
HOOGX0oMMO O0CpaTUTE 0CcO006 BHMMAEWE, B AanbHeiuew, Npn KaMepanbHoR
06PasOTKe € NOMOWBO CHEKIDOBHENMBaTOPa NAEPANNeRBHOr0 AeHCTBUR THNA
M2 onpezenenue npupameHnii (aANBHOCTU NMPOUIBOZUTCH C yUETOM CHEKT-
panbHuX ocoOeHHocTS{ rpysToB. AR 2TOT0 NPEAZBAPUTONBHO ONDENCAANTCR
YaCTOTHHE XapaKrepUCTUKM PPYyHTOB No fopMyne

U= g5 ()-f352(D,
rae S;(f) u 53(;) - CHeKTPH MAKPOKOJEGaHME MCCIEAYSMHX IPYHTOB M 378= |
JOHHOPO I'DYHTa COOTBETCTBEHHO.

Mlpupauerne GANABKOCTK PACCUMTHBECTCA OO GopMyae

A'I‘ '{E%U max (f), ]
TZe Vpmax ({) -~ MAKCHMANBHOE 3HGUEHHE AaMRANTYZHO~uacTOTHON Xapanrepuc—
TUKU TDYHTE&, j

OZEMM 13 TEPCASKTMBHNX CNOCOGOB 0OPAGOTRY M MHTEDNpeTSLUR sanncel |
uuKpoceltcy ABAAETCA NOAAPK3AUUOHHNN aHaAKA3 [30].

4.5, MeToZ MCRONB30BAHNUA B3PHBOB

4,5.1, O6mve nonomenns ¥ monwfuxaimms Merona

[UIA MayueHUR DEAKUMW DPYHTOB HA cellcMMyeckue Bo3zelcrBuA 3 paioRa
¢ uuakolt ceflcmmyeckoll aKTUBHOCTBK, 8 TAKKE B CIy4YaAX, KOTAA CPORM i
nposezenus CMP Hexotopoll TeppurTopAM HE NOSBOARKT OPTAHMSOBATE AIUTEN ;
HHE HHCTDYMEHTANBHHE HACINACHNA 3@ JEMICTDACEHUAMH, UCAOABIYRTCH (IO=
NyTHHE) NPOMHUIEHENE MW CNeURBABHO A% CMP OPT@HW3OBAHHNE B3PHBH.,
B xauectBe ncrounmKa mH@opuanmm 0 celcumyeckux cBORCTBEX TDYHTOB MOX—|
HO WCNOAB3OBATH KAK JOBEPXHOCTHES, TA&K B OUBEMHHE BOJHE B3PHBOB - GO
(8, 12, 15, 149, 150, 154]. Bl

B cBfian ¢ GoNbUMAM Pa3O0CPasKeM WHAGHEDHO-IEONOIMUYECKUX YOm0 ey
B NyHKTax HAOALAEHUA, B NYHKT&X B3DPHBOB, B CBABK C BO3MOXHOCTBKE i3k
NoRb3088RAA AAA Uexne# CMP passwX THIOB BuJH B IPAKTUKE MUKpopai~—- . |
BEHAA B HACTOAWSE BpEMA anpoCUPOBSHY U NPUMEHANTCA TPM PABAMUHHE V' |
ZuduKenMM B3PHBHHX palor:

1) B3pWBH MI'HOBGHHNE ¢ DACIONOKEHMEM 3apAAA Maccolt 3-8 T BB B
Holt cxBaxuHe Oonbuoro Auamerpa = 700-1000 mu [196]; £ i4f

2) B3pHBH TPYINNPOBAHHHX 38PALOB B CKBBXMHEX ANAMETPOM J00-ISG pee’
[143]5
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3) BBpHBH B MCKYCCTBEHHQ CO3AGHHHX GCTECTBEHHHX BOZOEMAX, HE.HMEK—
WMX H8POZHOX03ANCTBEHHOID SHAYEHMUA.

Kaxzag us paccuoTpensnx Mozufmkaumit Bspusuwx pagor Ana CMP oGnagaer
CBOMMY ZOCTOMHCTBAMM ¥ HEZO0CTATKAMM ¥ JIONKHA NPUMEHATHCA B 33BHCHMOC-
TH OT KOHKperHol uHEReHepHo-reonoruveckodt curyauum - 38CTPOEHHOCTH
TePPUTOPUM ¥ TEXBRUECKUX BoamozHocTell oproxusaumu, upomozsmed CMP.
Tai, HempuMep, CypeHMe CKBERMH B NECCOBWX, CYNGCYSHHX M TECYAHHX
TPYHTEX He NpeACTEBAZET OCOONX TPyAHOCTEH, B TO %€ BpeMA Oypeuue
CKBAXMH MIM DAZA CKBGEMH B KPYNHOOGMOMOUHHX X MED3NNX TpyHTax moCoit
INTONOTHN MOXET OK&3aTHCHA BECHMA TPYLOSMKMM M AOPOTOCTORNMM ZENOM.

B Zpyrux cryvasx, EA000poT, 0YEeHB CJIOEHO OWBAsT H0Zo0paTh BOZOSM AJA
AOpOBGAEENS 10ZOCHNX padoT. Kpoue TOrc, CAGAYEeT HMGTH B BUAY, YTO HO
OZHOMY B3DHBY, KAK M 110 OZHOMY 3€MJETPHCEHMW, HOXB3A XAPa&KTEPUIOBATH
TOT MAM WHOX IpyHT ¥S-3a COABWOrO pasfpoca AMIIATYH, CBAB&HHOIO C
PA3IUYHEME HOOAHODOAHOCTAME Cpei. .

Kak noxasan Haw ONNT padorTH CO P3PWBAMN B BOZe, IAe YCIOBUA B MC-
TOYHMKE MAJNO MEHANUCH, Kos(uuueHT Bapwauuu sEaveHudt mpupamennil oan-
JABHOCTH N0 20 BBPHBEM, 3ANMCAHEHM B OAHOM NYHKETE,COCTABIAET B Cpej~
HEM Mo BCeM KoMMnoHeHTaw 30%. PacusTh LOKA38JM, YT0 ANA NOAYUSHMA HOC~
TOBEPHHX 3HAUSHUM npupameHuM (aZNBHOCTH C ZOBEDUTENBHHM MHTEDBANOM
20% u nosepurensHoll meposTHOCTED 0,9 npu Taxoum KoadfuuuerTe BapUALMM
He0OX0AMMO NPOB6CTY He MeHee 10 BpHBOB. Eciu N0 KauuN~auC0 O0CBEKTHB-
HHM OpUWMHEM fpoBenenwe CMP OrpaHMYuBReTCA OJHWM B3DHBOM, TO0 B 3TOM
cryuse cIBXyeT MEENTH CHUCTEMYy HaOnwAeHEE M oUpaloTKy A8HEHX, T.6. Ha
KAXZOM U3YYSEMOM TDYHTS NDUMEHATE TPynnupopanue celicMONpHeMHUKOB.

MeTozMKa BapWBA B CKBaXUHAX ANA nenelt unxeneprol cellcMonorum xopo- -
go oTpador8aHs ¥ NpoBepeRe B TazEunycTafe ¥ MonZaBun [443, 196].

MeTozuKs B3pHBOB B BOAG NPOBEPEHA NPK MAKDPOPANOHMPOBEHUM TOPPUTO~
UK MHOTMX CTPOMTENBHHX HNOWSXOK BocTousod Cmbupm [151, 154, 156].
BosuomHo TaKge MCNONB30BAHUE NONYTHNX NPOMHUJNCHHHX BBDHBOB, OpOBOAU-
MNX TOGIM3I0CTIH. :

4,5,2. MerozuKa MOCTAHOBHYM 9KCIEPUNEHTOB

Koneauus rpyHTOB Ka WCCHSAYSMHX yYaCTHAxX BO3OYKAANICH CHEUUABHO
TaHMIOBAHHEMI B3PHBEMA, jnanenuuun Ha paccToAnns 2-15 kM. Ha cragum
HUPOBAHMA BKCNEpPUMEHTOB (B3DHBOD) BHOMDAWTCH NYHKTH HACANAEHHA M
™ B3pHBA. OCHOBaHMOM ZJAA BHOOPS NYHKTOB HaCILAGHWE ¥ NYHKTOB
0B CHYEAT MOTEpHAJH UHKEHEDHO-IeQA0TMUYECKUX UCCAEZOBaHUR u pe=-
LT ATH USYueHMA celcMuyeckux mecrTrocredl NO NPOXONBHLM U NONEPESHNM
ORHEM .
Touky HAOADABHMA pacrnoyiarap?CA N0 AYTOBHM NpoduaaM, NapanncIbHHM
RN ABYIY. ANA KeWAZOT0 B3pHNBa HAMEYAWTCH ABG~TPK AYT0BHX NOpofund
| aBUCHMOCTH OT MHEEHEDHO-TeONOTMUECKYX Ycnosuil uccneiyemo¥ teppu—

1). '
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Nipw suGope npodunell cnexysr npszycuoTpeTh BO3MOKHOCTH NOCHSZYHWEr

CpaBHEHNA DE3ynbTATOB K3MEeDeHEM Ha UcoNeAyeMNX ¥ 3TSJNOHHNX IPYHTAX.
B npezenax OZHOro npoQuisd DECXOKZEHME B PACCTOAEMAX MEXAY TOUKaMM HA
M0Z6ERM ¥ NYHKTOM BSpHBA HE XOIXHO mpeBumaTh 20%, B NPOTUBHOM cClyyae
‘TipA. MHTEPNpBTAaLME DPe3yAHTATOB BEOCUTCH IONPABKA HA DABHOCTEH pacCToA=
Euft,

B 33BUCKMOCTH OT 2MHUGHTPANBHOIO PECCTOSHUA 0T NYEKTA BapHBa X0
TIYHKTOB HRCADACHUA DSHOMEHAYNTCR ZBO MCTOXMKK NPOBEASHUA SKCIODUMOH=
TOB. JTC CBA3AHO ¢ T6M, YTO NpPY BIPHBAX NONEPOUHHE BOMHH HEURHEKT
¢opumpoBaTECA HA PacCTORHMAX 8-10 KM, 4 YBEPOHHO BHAONANTCA HA p&C=-
CTOSHUAX CBHUE 10 Ku [1 |. Ha paccrommuAx Zo 10 Ku OCHOBEAR A0ZA
SHEpIUM KoneGaru# npuxozuTcs Ha NOBEDXHOCTHWE BOJHH.

TaxuM o0pasoM, ecnn celloMuyscuue KONOCAHUA OT BSDLBOB POTHCTPHDYDN
CH H& PUBLOHTPESBEHX DACCTOAHMAX MEHBNG § KM, T0 MAKCUMAJIDHHE aMIAN-
TyAn XoneOanud npuHaznezaT NOBEPXHOCTHHM BOJMAM. B aTOM ciyvas, yuu-~
THBaS (MaINYEeCKYX NPuUPOAY NOBOPXHOCTHHX BOJH M 0COCEHHOCTH MX DACIpO-
CTpaHEHUR, PEKOMEHZAyeTCH COCNNZaTh OZHO TDESOoBA&HKE, & UNOHHO paclio-
NareaTs ONYHKT BapWBa X NYHKTH HaGawZenuldl taxuu ofpasoM, 4700H Ha NyTH
PRCOPOCTPIAHSHUA NOBEPXHOCTHHX CEHOMUUYGCKEX BOJH HE OHXC €CTECTBOHHHX
nperpax B BUXS XOAMOB, OBPATOB, DK ¥ T.J.

B cayuss oneHKM cellcMMueCKMx CBOMCTE IPYHTOB 0 SMIINTYASM O0BEM-
HNX NONepevyHNX BOJH, T.€. IpH PEruCIpPaUME BSPHBOB HA PECCTOARMAX 00 |
zee 10 KM 07 OYHE®A BapHBA, ANA GONEE NOJHOIO 0OGCHEUEHHUR NOZOOUA KO
nefarult rpyHT0B OpU B3PHBAX ¥ 3EMNSTPACEHMAX Ha SANMCHX B3DHBOE BHZE
AAPTCA 0CBEMHNE BOJHN N0 HSHDABIGHUAM, CJMBKMM K HANPABAGHUAM pac-
npocTpaHeHHA CeACMUUSCKUX BOXH NpPH 3EMNSTPACEEMAX OT HARGONEE ONACHO-
To Zuf Mccheiyewol TeppuropuM ovara. IIpu HAAWUME HOCKOALKMX ONACHHX
30H, TOHEDHDYDHUX ONACHHWe ZAA uccreiysMold Teppuropus KoReSaHMd, CHe-—
ZyeT MpOBECTH CEPUI B3PHEOB C DAaHNMA HANPABICHUAMY NDMX0Za BOJIE B
NYEKT HaGanZeHu{. _

RZeHTHUHOCTE YINOB BHXOZA NPM B3PHBAX ¥ ICMIETDACSHMAX OCecneuu-
BAeTCAl NYTEM HoZOOpS COOTBETCERYWHMX SMMUSHTPANBHHX paccTrofuuit, Pac-
CTOAHKE 0T HYHKTS B3PWBA BHOUPAsTCA TakuM 00pasOM, YTOCH 0GOCIEUNTH
BOSMOXHOCTD PHIGNOHMA HA S8NMCH YYACTKA NPOAOJEMTEILHOCTEO 2-3 ¢,

He O0CHOZHGHHOI'0 HENOESHNOM BOJH, KOTODNE BHXOZAAT NoZ YTZNaMu, Cyuecr—
BOHHO omauuHsMu ( > 20°) or yraoe BHxoAa NpM SeMIETDPACEHWAX. Caexyer
OTMBTHTH, Yr0 UBMCHEHMS CHeKTpa cedcMuYeCKUMX KOZeSaHull HeCyWeCTBEHHO
npu BapuaLmAX yraa BsxoZa o 15° [7]. '

JnA onpezeseHMs yrAOB BWXOXA B NYHKTAX HAOA0ACHuUK HeoOXoaMMo 3HATH
CKopocTHOR paspes Ha yuacTkKe NYHKT BapHBE&-MCCISAyeMafd niomszxa. Jas
TOCTPOCHUR CKOPOCTHOTO DABPSDE UCNONLIYNICH BCE AOCTYNHHE AGEHEOS
celfcNOpasBEZOYHHX ¥ COHCMOKADOTEXANX MCCHEHOBaHUM, IayCuEHOTO celcuu-
YeCKOr0 30HZAPOBSHUA, IAYOOKOI'0 GYyDEHHA M XAp. Pacuer YInoB BHXOJA&
ceounyecKko! pazuanuy Znd nepeHXx BCTynaeHud Ha uccaeXyeuod reppuropuu!
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pOU3BOANTCA METOJOM NMOCASK0BATENBHHX npucaukesud no ¢opMyne iygemch
celCuBKY

R:é(ﬁ;/fqe;), (#.39)

rae R - 3MULGHTDPSNEHOS paccwoanue;*ﬁi— MOWHOCTE 1-TO CHOH; ©;~ yrox
BHX0AS CellcMMUecCKOTo M3AYYSEWA ZAA COOTBETCTBYOWEI0 CIOA; R = UNCAO
C7I06B. _

PaccuynTHBapTCH NpsAMue, IONOBHHO, OTPAZeHHHE, OCMEHHNE, YACTHYHO
i NOJHOKDATHO OTPSESHENS BOAHN (Z0 20 THnOB). [IpH pacweTsax yuRTHBALT-
CAl pesyJpTatH MONEMMPOBEEMA M CHOLMSIBHHX NOAEBHX KCCACZOBaHME BmuA-
HUA MOMHOCTM CIOA HE PAcmpOCTPaHERMe celcumvYecksx BoIH, NORAsHBADELX,
410 NPEROMAeHW® BOXHH BOSMOXHO NpH ﬁaoﬂap OTpaxsHue E OoCMeH npa‘ﬁgagg
('ﬁ - TONUWHA BEPXHET0 ONOR; A - nmpeodIsianmas ANMAA BOAHN celoau~
yeCKUX KoneGanu#t mapusa),

INA OnpoZeNeHui AANTONEHOCTA YuaCTKE ceﬁcnorpaus, Ha uoropou 38~
QUKONPOBAHN KoJGGSEMA, BN3BARRNE BOJHAMM, YTJH BHXOAS KOTOPHX GAR3KE
K yIneM BuX0Zg CefcMMYecKUX BOJH NpH SEMISTPACEHUAX, NPOBOAUTCA TAKKe
pPACcUET BPEMEHM BCTYNNEHU! BOJH.

B radn. 4.5 zan npumep pacuera yII0B BHXOAS ¥ BpeMER Berynnenul
t(c) pasawyHHx BouH ZNA rpexcaoiiod Momeau €O CAGAYONUME HapEMETPaMH:

= 60 n,'Vpi = 2,5 KM/c; {;2 = 730 u, Vp, = 30 xM/c; ﬂ3 = 520 u,

Ve, = 5,2 ru/c; Yp, = 6,2 ru/c. 3mmuenzpanshoe paccrosuke A = 10 xu.

Ecau cOmoCcTaBYTH DACUCTHEE YIIH BNXOAQ IpKM BapHBE C ONpeSASHHEHMY
no ceilcnorpauman sewmnerpacenutt (63-66°), 7o y4acTOK NOZOOMA MOKEO Rpu-
HATH PABHEX 1,8 C.

Tadauna 45
PacuerHHe yrav BWXOZA ¥ BPeMEH8 BeTyniaerud BOJH

[ Tun Bonss  Bpewms  Yron T somm Bpeua ¥roa

KpUXO- BHXO= TpUX0~ BHXO=

Aa,c  Za, O Ra, C Zay 0
1 PyP,PaPyPsPoPy 2419 66,13 B PyPy...P,P 3,46 36,06
2 2,38 55,02 9 (P,PP.F;) 3,33 58,06
3 PPyPiPpP, 2,39 61,16 10 PP, 3,53 66,17
b PPPRPiPB, 2,55 61,29 11 PP, 3,66 61,24
5 2,57 74,00 12 P P2 3,79 61,51
6 (BBE,50% 2,85 56,0513 (B5,PP)% 3,81 60,54
7 PPyPye..BP, 3,28 45,42 14 By K0

Ilpuumevasune., P PZ"' TOJOBHHE BOJHH; P1P2... PyPy -
: orpaxeruse Bomnu; (P{Py...P...PyPy) - noamo-
HDATHO OTPAKEHHHE BOJHH.
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4,5,3, Texsuxe NPOBSACHUA 3KCTIEDUMEHTOB

HakonneHsu olldT NpoBEACHUA B3PLBOB NOKAoWBAET, YTV HBKGOISE [OA-
XOAAYUMA IDyHTAMM, yBeluuuBanmuuu celcMuueckull adpexr, ABAANTICA 00~
BoZReHHNe rpyaTs [12]. HosToMy Npu OpraHM3ALMM B3DWBOB B OZUHOUHOM
CHBAXMHE UJAH TPYNIQ CKBAKHKE DSKOMEHAYETCH [DPOBOAUTE MX IO BO3KOERHOCTY |
B OCBOZHEHHHX MAU B CYXKX, HO HU3KOCKOPOCTHEX IDYET&X. Baaronpuaruumu
A YBEAMYCHMA NPOFOALUTOABHOCTYU NONEBHOT'O YYacTKe SalMCH ABIASKTCA
HU3KOCKOPOCTHHE IPYHTH MONHOCTED fza 0,714 (B 30HE BBpHBA).

B cayuse npuMeHesus neppod MoauduKauuy BIPWBHHX PACOT (N0 BOSMOX-
HOCTHM) B TOKMX TPYHTEX NPOXOAUTCHA CKBaguHE AmaMerpom 7001000 MM ¥
rayouno#t 20-30 u. B puXauwX TPYHTAX CKBSAMHE oGcaxupaerTci. Macca aae
pAZa BB B oTOM CHyumse MOXOT MaMEHSTRCA B npejenax 3-8 T. MaxcmMansHuH |
cellcmuueckult sddexr HabawzaeTcs NpM KaMy(aeTHWX BapwBax. llpm 3TOM rnyf
OuHa 38JI0KEHHA B8PALA ZOJRHA COOTBETCTBOBATH B3DPHWBY DPHXNCHHA, I[pU KO-’

_TODPOM IDYHT B SUMLGHTPE CAETKa NPUIOAHAMAETCR, & 38TEM OQNYCKESTCH HA |
TO K€ MECTO. B 3TOM CHIyyae HM passeTa, H: Bo3AymHol yzaproll BoJHN He
HAOMBNZAETCA ¥ O0AbLAR YACTH 2HEPTHM B3PHBA NO CPABHEHHMO CO B3PHBOM
Ha +BHOpOC MAET HA 00pazoBaHue celicMyuecKMX BONH., B KBUSCTEE OPUEHTU-
POBOYHEX OLIGHOK ONTUMAABEQHM IIyOMHH 3aJI0KEHUA 38pafg Npu srol UOAEGH~ |
Kauuu B3puBoB AaA CMP PeKOMEHIYETCR NONL30BATBCH IMIMpUYeCHod Qopuy-
aott [443]

f=(4,2215) )V, (4.40)

rae ﬁr- rnydusa 3aN0KEHKR 38pAAa, My Q — uacca sapaja BB, xr.
PoxoMeHZyeTCA, €CJN NO3BOJAWT IDYHTOBHE YCHOBMA, NEpes OCHOBHEM
B3PHBOM ZeaaTh NPOCTPEJAKY CKBAKMH ANA 00pas0Bamuf KOTIOBOX nonocTH,
B3pHBH rpynuMpoBAHHNX 3apAA0B NO3BONANT ZOCTMYS pAAa s@dexros, He-
BO3MOEHHX NpU B3pHBE B oAHON cxBaxume [425)3
pocTa MHTEHCMBHOCTM CelicMuueCHOro curHana (aMianrTyza ynpyrol
BOJHN NpONOPUMOHANBHA UMCHLY 38pAJA0B B rpynne); {
NOPHMEHMA OTHOWCHUA SMIJUEYAH CUTHANA K QMOAMTYAE CHydYadHUX NOMEX;
CHUXEHUA BIUAHUA MECTHWX yonoBR¥ pafioHa Baphpa Ha UHTERCUBHOCTD
2 gopMy Koaesanuk;
HaNpaBACHHOCTH CEelCMMUESCKOTO H3AYUYEHUHA. .
O0ues uacca 3apAZOE B Tpynne cocramifer 0,5-3 T. CxeMmi pacnoioke- 1
HUf 38pAZ0B B Ipynne MOryT GHTH pasHoMu, B Ciyyae OrpSHUYEHBHX pasue=
PoB NJONAZKM B3PHBAHUA 33pALH MOIYT OMTH DPACHOJNOXEHW B BUAS KOHUGHT~ |
puveckux oxpysxnocreli. SQiexrTuBHod ¢ TOUKM 3IPEHUA BOIMOKHOCTY BOBGyX~
ASHNA TIONEPeYHHX BONH SABJAAETCA TPEXPAAHAR CXEM8 DACNOJOEEHMsA 3apAZ0B.
lipn BspwBanuM cpesHero aapaza BOKPYT KEEZOIC M3 38pAZOB 00pasyeTCs
0CNaONSHHAA (pA3PYWNeHHAR 30HA) IOPOAA; BOBGYEAGHHHE IpPM STOM NONEped=
HHE BOZHH uMEWT HECOABLYKX MHICHCHBHOCTD. 3areM NOCIEZOBATENBHO BaPH~ .
BAaWTCH 38pAAH KpAMHAX PAZOB. Baarosepd odpasoBaBueiica Ha rayouue s
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pe3yABTATS NEPBOro BIPHNBA HEOZHOPOZHOCTN MORBAANTCH AeQopMelu¥ CXBA-
ra 4, K8K PE3yas?aT, PEINCTPUPYOICA KHTEHCHBHHE [ONEPEdHNE BONHH.

OnHT DKCILyATAUMM ONMMCAHHON Bhue TpexpaAjHol cxews noxasan, 4TO
gMUMTYZAS TONEPEeyHHX BOJH, HOJYUCGHHHX NP B3pPWBAHMM 38PHA0B, PacHO~
nOKEHHHX B COKOBHX PRJZ8X, B 2 D828 NpeBHUaeT SMUMTYAY KoaeCauuldl or
B3pHBA CPBIHErc prAZa (Npu DaBHo¥ Macce 3a8pALOB B KAKAOM U3 DHAKOB)
(puc. 4.5).

Caenyer uMSTh B BUZY, YTO DPSCCPEACTOYSHHHE BIPHBH OTIMYBNTCA HaN-
p&BISHHOCTSY colicMmueckoro BoszeficrsuR. JoraHOBAEHO, YTO AMNAMTYAR
konedanull 3 nodepxnocTHON BOAHE NONCDEK MMHWM 33DAXOB CONBES, UEM HA
78X € DACCTOFHMEX BAOA® HEG. B CAyuae BEBOSMOKHOCTM NOBTOPEHUH 6AM—
HRUHOPO WY PACCPEZOTOYEHHOTO B3PHBA B CKBAKMHAX PEHOMOHAYETCA NDHME~
HATH TpYRNupoBaHue npuoopoB.

flpn BapHBAX B BOJE MOKHO NPOROZUTE K&K COCPEZOPOUEHHHE, TaK U Ju-
HelHO~pacecpeAOTOTE N e B3DPHEN, KONMUECTBO B3PHBOB B BOAS NpPM KOCTE-
TOYHO GONBROM BOZOSMe NpPAKTHueCKM 3aBUCHY TOIBKO 0T Kojudecrpa BB.

B CBH3M ¢ 8THM NGpeX BAYANOM OCHOBHNX palor OpX B3phBaX 3 BOAE pPEKO=
MEHAYETCR RPOBECTH BONOMOraTeskHHe padorH No NPOBEpKe aIiaparypy He
KACHTRYROCTD ¥ N0 MBYYOHUD BBTYXAHKA aMIIMTyZ coliCMMUECHMX BOAH B
IaHAOK paioxe.

Anf KanuGpoBKu cellcMuyeckod annaparypw ¢ yaseanvernnem 2000 ee cae-
AYET DACNONOXKMTE B ORHOM MECTE HA DACCTOHHEMM 1-1,5 KM 07 NYHETA BBDPH-
B8, B 3TOM CAyu&e Np¥ BBPHBAX 38PRIVB Macco¥ 50~100 wr BB Mozso noxay-
YnTh HE S&NMCAX ABOMHHE AMIAMTYAN BexuuuHold 1-2 cu. Ho Zyuwe HE mep-
BOM arame pagdoT, OCOGSHHO NMpu ornexeHHON anmaparype, ApOBECTA NpO—
QunbHEEe HAONNAGHMA. PACCTABMTH NMEPEABUKHNE cedcMocrasumyu o npodumo
LA 1-2 KM ¢ DABHOMEpHBM WAI'0M MiM 36 C NATI'OM, PABHOMEDHHM 10 pac—
CTORKAL B JorepuiMuuecKoM Macuw1ate, W NPOBECTH CEPXW B3PHBOB ¢ Mac-
caun sapAzoB 50~100 kr BB. '

Nonyuennye mpy npofuabHHX HaGAWASHUAX MaTEpMans MO3BOXAT Gojee
0C0CHOBAHHO BHOPATH MACCy S88PRAOB U DACCTORHUA K0 HYHKTOB HACMOAGHUA.
Hakunams ¢ 3TOro arana pagoruno CMP npu B3puBsX B BOAE (0Jiée paluo~
HANBHO eue M B TOM NASHe, YTO yCAOBUA BO3CyxAenud ¥ Perucrpaduy cede-
MUYECKUX BOAE ZOBONBHO CHNBHO BABMCHT 0T MHEGHEpHO-PEONOTAVSCHMX YO~
n0BMR TOPO MxM Myoro palona.

Onrymaneuyn TRyOuAy (B M) S8A0EEHUR B3apHACB DM BIDHBEX B BOKS MOX-
HO OpHEHTMPOEOUHO DABCCUXTATH No Jopuyzs [1511

b-(0102)40. (4.48)

lpy nuHelHO-paccpeOTOYEREEX MPHOBEHHHX BSPNBAX B BOZS ONTHMANBHOS
Paceronnne (B M) MERAY 38pPAJAMYU MOKEO DACCUMTHBATH N0 AMAMPUUYECKOH
$opuyns

[=(15+ 3)73. (6.42)
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Puc. 4,5. Yuacrxu sanucell BspuBOB, NMOMYyYeBHHX B OXHON TOUKE NpH B3DH=-
BaHKY cpesHero (&) M OAHOIO M3 COKOBHX (6) PRAOB TPOXpPAXHOK CXeMH pac=
NOROCAEEUA IAPHACB

Yueno sapAf0B B JMEAM # MACCa EAMHMWROTO 38pAAa BHOMPaWTCA B 3ABUCH-
MOCTH OT DASNMEPOB BOZOEGMA, OI'0 NPOTARCHHOCTY M IAYOUHH. JBeaudueHue
sapfza npd Mano# rayGure BOZOGMS MEHBNE ONTUMSABHON He Bejer k yeean-
yeHny celcmuyecxoro afdexra. ‘

lipy npoBezeruy BIPHBHHX PadoT KaK P CKBARMHGX, TBK M B BOZS, IPH
KCTONE30BAHNM NOpeIBuEHNX celficMocTanuuil ¢ ocumnaerpaduuecxolt aanucesw
U GonbUOM CKOPOCTEW DPA3BEDTHM NYHKT B3PWBA U BCE NYHKTH HaOANZOHMA
POKOMEEZYSTCA 006CNOUXBATS HaZexHOM DajuoCcPA3bo. BKInYeHUS ammapary—
PH ZOMEHO NPOMCXOAXTE N0 KOMaHZe 38 5-10 ¢ 40 B3pWEA B 38BUCHMOCTH OF
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CKOPOCTH PazBepTiM. HeJaTenbHO NOAEBATH OTMCTKY MOMEHTA B3DHBA H&
KagAyio celicMocTaHUMp. Inf 3T0r0 B OOLYX MAIMCTPANB, BEAYNY® K 38pALY
BB, NOCHEROBATENBHO BCTEBJAAGZCA ZonomuurenbHult ZeToHaTop, Ha KoTopwit
HaMaTHBaeTCH IuOKuE npoBoZ, saMbKanywi BNXOA pajuocTeHnMM. [Ipn BapHee
ZONOAHNTENBHOTO ASTOHATOPA DA3MWKAETCA BHXOZ Mepeianmeldl pazMocTaHLuy
§ CUTHBJ MOCTYNaeT Ha NpMEMHyW paznocraniup. C Buxoza npuemHol pazmo-
craHUMM BTOT CUTHAZ I0AASTCA HA AONOJHMTEAbHNE ralsBaHOMETD CBETOAyde—
B0T0 ocilmaaorpaga.

BOSMOEHH Takxe NPOBEAEHME BSPHBOB M MX POFUCTDALUA C NMOMOWBD CUI-
HaNoB TOYHOID BpEeMEHY. B 2TOM CIyY&8E 3T CUTHAZH NOZAKTCH HA AONOJHM-
peasEHH IEAEBAHOMETD KA®ZOT0 U3 OCLHUANOrpadoB B NYHKTAX BasnoZeHni,
0ZHOBPEMEKHO CHI'HEJNH TOYHOIO BPOMEHZ ¥ MOMEHT B3DHBA PETACTPMPYLLCH
T8KA€ U Ha [YHKTEC B3pHBa, 4T0 NO3BOJNAET BIOCACKCTBAK OINPCACIMTD BpPEMA
npodera pasiuyuHbX BOJH. HE0OGXOAMMO NPOBOZMTE' TPEXKOMIOHEHTHYW peruct-
panup B ZBYX T'OPHAOHTANBHNX ¥ BEPTUKANBHOM HanpaBlenufix. I'opnacHTanb-
HHE CEUCMONpUEeMHNKM AONEHEH GHTH ODMEHTUPOBaHH T8&K, YTOOH SaNKCHBATD
celicMnueckue Kone6aHus NEPNeRINKYIADHO K HANpaBISHUY Ha BIPHB M MNa~
paANEnbHO TOMYy E€ EanpaBACHMD,.

4,5.4, CeflcMuueckas annapaTypa

llpm nposejesum CMP no B3pwBAM NPUMEHAETCA CTAHAAPTHAA MHKGHEDHO-
celicMoMeTpUYECKas annaparTypa ¢ TAXbBSHOMETDMYECKOM perucTpanued, co-
crofmas us ceficuonpuemiuxos runa CM-3, BOIMK, C-5-C ¢ raapBaHOMETpaMH
I'B-1¥ ¢ cofcrseuno#t ‘'vacroroi 10 I'l, YyCTSHOBACKAHX B MATHUTHHX CHCTO-
M8X OTedecTBEHENX ocuuanorpados H-0m0, H-041, H-O44 u T.Z. (Ans 3amu-
c¥ cuemesuit). AnA NpoBEZEHMs BTUX PACOT MOTYT MCIOAR30BATHCH DETHO-
HanBHHE craHjaprHie celicMocTaHOMM, HO ¢ §0AbUEN CKOPOCTED DasBEpPTKA -
240-480 mm/umn. [pumenawprcs celtcmonpuemnuxu OCI ¢ reabBaKOMETPaMM
IB-1¥ ¢ coGcrsennoit uacrorolt 10 Th, ycTaHOBNEHHNE B MATHHTHHX CHCTE-
Mex rex xe ocuumanmorpafos (AnA 3amucH cKopocTed ABMEEHMA TPYETE),
a raxke celcMonpuemuukn OCH ¢ raxssaHoMeTpaMmu I'B-1Y ¢ coGerBEeHHOH
4actoro#t 120 T'n, ycrasHoBJeHHNE B TEX ®e ocuuinorpadax (Ans sanucu
yckopenu#l rpyera). QAR OTMETHM MOMEHTA B3DHBA IpU padoTe paAUOCEaHIMA-
M1 Tams P-105 "I'posa™ MORHO MCHONB30BaThH rajibBaHoMeTpH Tuma M.0MM.4.

Kpome Toro, npu perncrpanuu ceffcuMMyeCKMx KONSGAHRE 0T B3PHBOB MOXK-
HO ZCTOAB30BATH aNNAapaTypy ¢ MaTHuTHOR sammchn Tuna "Jepenaxa®, "Pe-
Tuon", "Oop-aBroMar.". Fonee NoApOCHHE CBEZGHHA 00 anmaparype M O 38—
NHCK paBANUHHX KUHEMB8TUYSCHNX SJeMEHTOR ZBUEGHUA IpyHTa (cMemeHui,
Cropoorelt, yoxopenn#) moxHo BadTh B [11].
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4,5,5, O6pagdorKa peaynBTATOR UaMEpeHuH

B cpAasu ¢ reM 4TO OCHOBHOM B3azauelt npoBexeHMA B3PWBOB ZAA Lol
ChP mBnReTCA BOBCYXAOHM® CENCMAYGCKMX KoJoGaHME, UMATUPYOLMX KONO
HUA NDPM CHalHX 36MNeTPACEHUAX, TO ¥ 00padorKa aenuceil B3pHBOB NOJAHO
CTBR RacxTUYKE ofpadorxe aanucell onadux aemzerpAcenult ¢ yverom Tuna
BOJH. BuGOP pacuerHoro Koadduumenra Zan Al HeoSX04MMO ONpEZSAATE C
yYeTOM TUNA BOAH (OCBEMHEX WK NOBSPXHOCTENX).

B cayuse sanuc ZocraToyso COABLOFO KOAMUYSCTBA BBPHBOB {30 M Go-
zee) oCpadOTKY Bamucy¥ CAeAyeT NPOBOAUTS 0 NpaBUTAM MATOMATHUSCKoU
CTATUCTMKA C YKASAHMEM CPEAHEI'0 SHQUEHMR [PUPANGHUR CANABHOCTH,
CPeAHeKBaAPaTHYHOA OMMOKK CPeZHEro, CpeAHeKBAAPATHYHON OUMOKM OTZE
HOT'O WSMEPCHH , Z0BEPUTENLENX MHTEpBanos. Ecau HeoOXOAUMO NONYUMTH
ZexHHe OHgHKU NPUPANSHUA CANNBHOCTY AXA DOSAUYHHX TUNOB TPYHTOB NpH
MUHUMBIBHOM KONMRYeCTBE HaOANAEHRH, TO HBOOXOAMMO Np¥ 00padorre AaH=
HEX MCTIONB30BATS METDZ NoCIEZOBATENBHOTO aHamusa [32].

B Tex cayuafx, KOTA& B CMAY PASAMUYEHX 0GCTOATENBCTB HEOGKORUMO ;
OLEHATH Pa3MMYMA B SHAYEHUAX NMpypaueHUB CannBHOCTH Ha PABAMUHHX IpY
T8X N0 OZHOMY-ZBYM BSpuBaM, CHEZyeT NpPUMEHATH IPYINUPOBAHME NpuUGOpo
[lpumep oGpaGorTki ¢ mOMOWBY NOCASZOPATENBHOIO AHANM3A M METOXUKA 00— |
paCoTKR NCXOZHOTO MaTepuand B CAyYae IPYNAUPOBARMA NPUOODOB NPOBOX,
CH B pasx. 4.2.

4,6, BCINOMOTaTENBHHE METOAN

B paszeye U3NOKEHA METOXMKA OLCHKU CEHCMUYECKAX CBOHACTR TDYHTOB
N0 ZUHAMKUYECKUM XapaKTepMCTHKaM KoJieCaHull 0T cAalhxX AMOYABCHHX MCTO
EMKOB, ONUCEH CIOCOC OTHOCHTENBHOM KaueCTBEHHO# OLSHKM NPOCANOUHNX |
CBOMCTB IpyHTOB NpM MOWHNX MMIYABCHNX BO3jeHcTBUAX, ABETCA METOAMKA |
MCTONB30BARNA ZaHHHX 3AeKTPopasBeimu And nened CMP. llepBne ABa MeTo
BECHMa NPOCTH B NpOM3BOZCTBE NOJEBNX M3MEPSHMA U KamepanbHod o0paso
Ke U MOIYT BaTh OoUBEKTUBHYO MHGOpDMAlM© B NYHKTaX 30HAUDOBAHHA, ZAoO
HEOWMX [YEKTH, B KOTODHX MCIONB30BaHH OCHOBHHO MeTozH CMP. 3JxeKTpo-
p8sBejovYRYe ZaHHNE, NPUMEHAEMHE AJAf OLUCHKE MOWHOCTH IDYHTOB, BHASHS
HUA 30H TANMKOB ¥ Ap., LEABCOOGDA3HO KCNONB30BATH HENOCPEACTBEHHO A
oueHKu celicMuueCKux CBolcTB rpyHTOB, Pa3AMYAOMUXCA IO CBoMM {u3uyec
cBolicTBAM.

4.6.1, Ouenxa npupaueH## SanubHOCTH NU AUHAMEYESCKEM
XapaKTepUCTUKAR KOnedauu# TPYyHTOB, BO3CYRAAEMHX ynapaum1

Cnoco6 npezaaraeTcsi WCNOJAbB3QBATE B KAYECTRE BCHOMOTSTEALHOTC B
NIEKCE C METOZOM perMCTpalud 3eMIeTpAceHuM u zpyrumm. Cpoxu NpoBeze
NOJIEBHX UHCTDYMEHTANBHHEX uccnenoBanull no CMP uaCTo OwBamwT OrpsHKUE
U He NO3BONAKT ONpOAENUTH ZUHBMUNECKNE NapaMeTps KoJeGarull acex paa

1ﬂanauﬂ paazen HanuacaH B.A. lloramoBmx u AU, Cezmux.
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HOBUAHOCTEH IPYHTOB, MX COCTORHME ¥ T.N. Npy SeMIeTpACEeHusix, Yajxarac—
ypui CHOCOG B OTHOUEHMM MOCMABHOCTH, aNKapaTypHO! OCRAWEHHOCTH, KBEIM-
¢uganan NepcoHaNa, 38HATONO B NPOM3BOACTEE IKCHEPUMEHTANBENX U3Mepe-
Huf u o6padorke (AKTHYSCKOIO MaTepuana, NpeZnodTureseH B CPaBHEHuUM €
ApYTHMA KOCBEHHHMYE MOTOAaMM. JnA IOK8AOK MCCACAOBaHUA, CPaBHUTEABHO
npoCTHX B MHEGHEPHO-TEOJOIMUYECKOM OTHOWEHMM, U NPy 3acTpolike Teppuiro~
puii COOPYXeHusMM HU3Ko#l KaTeropuu OTBETCTEEHHOCTM Nno odecnedeHay celi-
cMOCTOMKOCTH OH MOXET OHTH MCHOAB30BaH B KAUECTBE CaMOCTOATENBHOTC.

Q6m¥e NolTOoxeHUSHA. [pu CONOCTABNACHUN ZUHAMMUECKUX Xa-
paxTepuctur and uenek CMP no aanmucAM kKoneGasu#t IpysToB 0T 36MAETPACE—
aull, CPABHUTENHHO YAQNEHHNX B3DHBOB W JPYIAX NCTOYHMKOEB OLEHMBEETCH
BAVAHKE TOABKO FPPYHTOBhX yenosull Ra celcuuueckuft »@fexr, a He mausume
NapaMeTPOB CUCTEMH HCTOYHMK—CPEZd DAclpOCTPARCHUA~TPYHT (puc. 4.6).
NonaydyeHs suimpuyecxue Jopuyas, cBA3HBaLMUE uaxpocelcmnueckul agdexT
MpofBAEHUA 3EMIETPACEHUN ¢ JMHAMMUECHRUMM U (u3UUECKUMM XapaKTepucTu-
KaMy IpyHTOB. O9eBUAHO, YTO pewekue 3azsuu B Toft uam mHok fopme Aam
cueneHuil cucTeMy MCTOUHMK=CPEAa PaclpOCTPaHEHMA-IPYET BXINMAET B Celf
peleHue BonpocoB o0uero AeranbHoro celicMuvecxoro palloHMpOBABMA U MUKDO~
palloHRpPOBaHNA,

JelcTRUTENBHO, PEWGHKE BOJHMOBOIO OZHOPOAHOTO yPABHEHUA MOKHO Npen-
cmazﬁ?z B BUZe

U=f * s () h (1) dr,
rae U3 (;,1:) OAMHAKOBO AAA BCEX NYHKTOB Habmwienus. 3xecd U: {2, 1)-cue-
LeHWEe B BOjHE, DPACHPOCTpPaHRfOmeHCH B nonynpocmpaﬂcmse;’U*- CMEHEEHME B
BOJIHEG B CJ]06.

lipy sTOM aMnanTyAEHK ypoBOHD KoJeGaHui cpos {NBYKY CAOEB) HE NAO-
LazKe, Axs Romopoﬂ]L:@;t)aeusuenao, onpezenfercA nepeiarowod ¢ysrumes
{({) WM B CHSBKTPSJBHOM NPEACTEBNSHUM - KOMINGKCHOE yacTorHoM xapak-
Tepucrko# puxio#d roamu.

Ip¥ MCROMB3IOBEHUM CHAOHWX MMOYABCHHX BOsjelCTBEA ANR OLEHKU AuHEMU-
HECKUX XAPAKTepUCTHR KOJEGauu¥l IDYHIOB, KODAS B KAKAOM HYHKYC SOHAUDPO-
BEHUA NDUMBHACIEA OTACABHEA MCTOYHMK, B OOWEM cAyyae AOJXHA DOLATHCH
38jaya oNpexeNeHUs CMOmeHMM CUCTEeMH MCTOYHMK-CpPEAa pACIpOCTpaHeHUR—
rpyur (puc. 4,7). lpy NpomsBOZCTBE HaOaKZenn# Ha MaJHX (a3ax paccToA~
Hult 3ra sajavs Cysa€TCA M PENESTCHA AANA CUCTEMN KCTOYBMK-TpyHT. Ecau
TPyHTOBHE YCAOBMA ¥ MONHOCTH IDYHTOR B NYRKTAX BOACYRAEHMA ¥ Ipuexa
KouneGanul ozMHaKoBN, POWGHHE euwe Oonee ynpogaeTcH. OZHEKO OZHEM U3
OCHOBHHX BONpPOCOB SABARETCA AOCTHAEHME CTAOMABHOCTH aMIIUTYZHOTC YPOBHA
B UCTOYHMKE, CBAZAHHOI'O ¢ BENMUMHOM CuAH, pasBUBAEMO! B MOMEHT yAapa.

B ycnoBuax CuGupu, APYrux PesKOKOHTMHEHTANBHNX pafloHOB oyar yaapa
Haxozurca B 106 GEBOHHOTO NPOMEP3AHMA TDYHTOB, BHBETDENAA B30HA PHXIHX
TpyHTOB B yenosuax Cpeaneit Asum, KaBKasa U ap. rakueé XapakTepusyeTcd
BU3KuMYM CKODPOCT AMK YOPYTUX BOJNH, MAL0 3ABUCAWMMK OT AMTONOIMYM TPYHTOB.
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Puc, 4,6, Cx6Ma DACRPOCTDAHOHMA BOAH Np# BEMISTPACEHMAX M JNOKANHHH)
UMIYTBCHNYX MCTOYEUKAX ‘

I-1¥ - cnom pHXANX OTHOKSHME M eica:m&oe OCHOBAHYE . 15’ - Asdopuain
cosjaBaeNas npu aeu.nerpﬁoeuuu, v e U %2 - neﬁ)opuamw, CO3/aBasMHl

uunynscuuxu RCTOUHHKEMN , y 2 — CORCMOMOTDUYECKME CTAHLKM, 8Be370Y
B Kpyxxax 0GOAHAUEHH nnny.nscuve HCTOUHRKHR i

a
D o IFm
ey e I Puc. 4,7. 3anucn Koaesa-
' HE#, Bosﬁxxztaeuux yAapoM
-8 = laHe VoTaR0H"

Ji 6 ~ NeHe 3 T, 1{01100
(MHP). %= yzap,
zX - cgfcﬂamnnman KOJI6~
oanult, V~20 ¢ - ludpamu
yKasaHN paccTORREA A0
ACTOWRKKE KoneGauul.

Jid Odosnaqemae COCTABANUMX
KoneGanuit U THN3 YASPS&
A6HO B pasik. 4.3

Im

970 HPUBOANT X NPUMEDHOMY DE&BEHCTBY AMINMTYZ yUpyrux ZefopMauudt s
re yzapa.

Kpoue Toro, sKcnepuMeHTaNBEHE LAHHHE NOK&3aln, YTO OPH yA&pex ¢
GoZHO NAZanmeIro Irpyas ¢ m = 30 Kr ¢ BNGOTH 3-5 M Ha JePeBAHHYN IO
CTEBKY paZuycom 10-20 oM ¥ yZapex zepemanaodl kymaiagzo# B oyare paa
BAWICA YNPYroBABKMe AeQopMALMN HA NODAZQK MEHbMe DACUCTHHX aRaucHM
aMIIMPYA B ynpyrol crazum zejopmeuud rpyaroB. lpu aroM AedopMaiuy -
0Yare He MEHAWTCA NP K3MEHEHMM B ONPSAGNCHHHX NMPEZeNax CHIN yAapa
JBenmuerne MaccH Ipysa cnocoOCTBYET YBOIMUCHK® ANMTEABHOCTH YZ3D8
mo’l* B, CASZO0BATENBHO, BAZKMHX NEPUOLOE.

96



Tadanrua &6
AuMnyuTyAHER ypompeH: ynpyrux Zefopuauuwi B ogare yaapa

n/n  TDPYHT Caof COB0HHOrO NpOMEp OTHOCHTeBHAA

saana.enoupam%n goqnauao- _ YpoBeRE I'pyE- AMILIUTYAR B
B s gt PR Y i e
HOCTH
1 Cynecs ¢ Apecrolt 10 26-29,6
2 To =e 10 27
12 Hecox 4,5 19,7-23,5
17 " 6 20
18 " 3 21423 ,3
19 " 6 32-33
23 " 410 2141
7 " 10 . 18,5
6  JIECCOBMAENE CYNECH 19,6=22,5
10 BanysHo-rpasulino-razeusse 10 18,7
16 Tanuu 10 30
17  J8CcCOBRZHNE CYNECH 10 20~29,7
22 To x6 . 10 . 22,3-28,6
23 Banyus0~-rpaBultHO~rane yHue 10 19-31
24 TparnTousy 10 19-25,8

0ZHaKO MHEOTOKDATHOE yBEAWUOHWE MACCH Ipysa (B ZCCATKM u Oonee pas)
COOTBETCTBYET POCTY AMHEHHNX DasMEpPOB WUCTOYHUKA KOJXEGaHMU, BHXOAALETIO
3a npejens BupeTpenod s0nW. (crarousne ZeGopmauuu, Kax Oyher NOKASAHO
B GIGAYDNSM pasAene, KA TPYHTOB pasaMusoll auTojOTu#, CTONEHNM BJIAro-
HaCHWEKNA CYZYT pasAWudH. [Ipy 3TOM BOBHHKAET CYWSCTBEHHOE DaBIMHME
GMIAMTYR yupyrux zefopumauull B MCTOYHMKE M OyZeT MMSTH MECTO ReNpaBo-
MEPHOCTH MCIOABA0BAHMA MPEANATAEMHNX 34€Ch pacucTHhX Qopuyn zag AJ.

Ana npuMepa B TACR. 4.6 NPEACTABIGHH 3HAUCEUA AMUNKTYZ Hemacpena-
CTBEHRQ B 048re cxaloro yAapa fpn BuNoaHeHMH pador Mo CMP mHa ozuoll us
NIOMaA0K. DHAYGHHA AMUIMTYZ ZASHH [0 M3MEPCHUAM HE 3&NMCAX (63 uenpas-—
JEHMA 38 CYeT YDPOBHA YBEAMUEHMA anuapatTypd. [IpUMEHANCA OAuE CTAHAAPT-
EH uctTOuHMK. Pasauuuf SMIUUTYZ ZAA OXAHEX ¥ TeX X6 NYHKTOB HAOXWACHAH
CocTaBjACT B 3BBHCMMOCTE OT ycnoBull yaapa He Gonee 25%, B pasHuX TpyH-
T0BNX yodoBMAX - nopagka 30%. Jru paadpocH mo npuBeAeHHOR Hume Qopuy-
I8 zna pacyera nNpupsamexul dennsocTw COCTaBAANT HE Oouse 0,15 Oaxnna.

B xuure "Celicamueckoe MuxpopaloHuposaHue’ [191] ofl0CHOBaHA pacyer-
Han fopuyna ZuA onpezenexus npupauesuf Cammbsocrs Al mo zmHaMuueckum
XapavTepucTuray KoneCasull TDYHTOB Npu yAspax:

Al=0.835 [{3 (Ai /As) + 4 (g,/gi)] , (4.43)

Tze A u Ag - MBHCHMANBHHE AMIIUTYAN KONECAHMA HCCIEAEMOrO ¥ 8TRAOH-
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Tadamna 4.7

Onesra npmpemesy? CazabEOCTE © KCNONL30BAHUOM AMEAMMYECKHX
NepaMeTpoB Xon6CaHu® TPYHTOB NP MMOYASCHHX KCTOUHEKAX
(yaepax) (Al yl} ¥ no cedcuuseciun zecrrocraM (Al ﬂ)

n/n Tpysz YADVO u/c AI Jx AI ey
3 I'pazudHo-raneyssil 610 0,8 0,8
4 Apecha 715 0,7 0,7
5 " 715 0,7 0,7
6 " 515 1 0,7
7 " 570 0,9 0,8
8 " 715 0,7 1
9 Tpasultao~razeunsit 585 0,9 0,7
18 " 0 141 1,1
19 " 420 141 141
20 Cynecs : 395 1,1 1,1
-2 " 350 142 - 0,9
22 " » 350 0 14 1,2
23 Craasau?t (sramcH) 1900 0 0

BHOTO TPYHTOB COOTBETCTBEHHO; 5& B §, INOPHOCTE KCCHSAYEMOTO M DTaNIOHY
HOYO IpYETOB COOTBETCTIBOHHO. i
B rauecrBe RpHMEpA COOTBETCTBHA 3Ha46HUA d[ 0NpeZeNIeHHEX N0 Coly
MKYSCKUM XOCTHOCTHM M MAKCEMAJBHEM AMIAMTYASM KoaeOauull rpynros npuj
yAapax, NDPUBOAMTCH Y8OX. &.7. ,
[Ipy aEorocaolroM CTPOGHUE OPBZH C AKOCTATOYHO DEIKO pasanqanmnun&
¥ YBEXWUMBADMMMACHE C TAYOMHOM yOpyrusmy MOAYARMY B HpeZBAAX MOLHOCTH
npeeERTo# AAR pacuera (Ip¥ MCHONBZOBAHHMM KOCHeHHNX Me?oxos CMP), and
" YeHMA AI, PAcCCUNTEEENS N0 AMIAMTYAEOMY YPOBHD KoneCamuid, MOIyT GhrH
3ABHUSHENMA OTROCUTONBHO BOBMOXHNX NPU CHILHOM 36MNETDPACEHAN.
lipeznarasweit 3z60s cnocod ouexxx Al adcoawrso Hazemex ape ozHo-!
ocxaoREOM CTPOGHEE CPEZH ABOOM MOMBOCTR HAm OxmSKOH K ozHocnodHOR cKd
pocruof mozens, OZmaxo LU6ISCOOCDABED OTMOTHTH BARHOS 00CTORTEASCTERY
AGconprERR ypoBeHB NpupameRult CannLHOCTH JGBUCAT OT TOUEOCTH ONGHOHN
napaNerpos (CKaJBHHX) TPpPYyHTOB. HaMepOEUe ZAMHAMHYSCKMX NapaMetpon u
NECaHMR CKAXBHHX TPYHTOB B WX MOHOAMTHOM COOTOAHMM (BCNOACTEME EARW
ups BuBerpensoft SoHM EOPSHHOR OCHOBW) TDYAHO AZOCTUXHMO, & UHOrZS HO4
BO3MOXHO. [l08TOMy MOTYT HECADZATHCA HEEOTOPHO DASNMUMA IpUpamerdi 1
CBNALHOCTH, ONPEZGNCHHHX PABHHMM MOTOASME, NIDMYEM ¥ B YCIOBMAX OXHQ
POZHOTO CHOA 28 CKalbHOM OCHOBSHAM, 384848 HAZEXHOIQ ONpeAeJoBUR NJ
pameHiit CBANBHOCTH, KAK K NPK MCHONHBOBAENM APCOTO MHCTPYMEHTSNBHON
crnocoda, CBOAMTCA K O0CBBKTHBRONA OlERKe NEPAMETPOB 3TANOEHHX rpynxof
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MeTOfZ¥KSE nNPOBOEAEHUSRE HAaTYypPHHX HaAC~
soaeEuf uw ounueHkKu cedoMuUUBCKUX
¢cso#cTB I pyHTOB. OCHOBHHE TPOCOBAHMA K NPOMBEOACTBY
NoneBHX HaGIeAeHn? ZnA OonpeZeNsHuA NPEPameHu#t CannbHOCIM NO AWBAMU~
yecKUM X8P8EKTEPUCTHKAM KONeCaHulh PpyHTOB caeayvmue. JIA UCKIDYEHHS
orTOKA SHEPTMM B NOAYNPOCTPAHCTBO, NoACTURaMLEe TORKUE caod, HeoGxo-
ZuMO MPOBOAUTEH KAMEPEHHMA AMNNUTYZ NOBEPXHOCTHHX BOAB. POIMCTPauMBD KO-
gecaHull REOCXOAMMO OCYLECTBARTH HA PACCTOREWAX OT ovara yAapa, GONb-
OUX HECKONBKUX KAMH BOJH, T.8.B "nanbueft" 3ose [5].Hpu SOHZUPOBAHUK
TOHKUX CHIOCB CASZYeT U3CE6rarh PEeTUCTPSlUM OTpaweHHNX BOJH 0T CKanb—
HOr0 OCHOBAHUA NOZCTHISDEEIQ CJOA HOX JIVIOM, ONMSHMM K BEPTHKANBHOMY.

lipn ozHOcnoRAOM CTpOEHMM cDeAN B Npejenax soHZupySuod MompocTH
(#a paccToRKuRX 70-100 M) PETUCTPUPYDTCA HOBEPXHOCTHHE BOJHN THOS
Panes Ha CBOCOAHOR I'panuile HONYNPOCTPAHCTBA. ITH BOJHH XapaKTepuUaywT-
¢l peryaAapHHM XapaKrepoM BCIeACTBHE 0TCYTCTBUN ZUCNSPCHMH Ckopocrel.
Ha 38MMCAX NPOCACKUBACTCA OXBA BHAMMAH Y&CTOTA. [IpM CAONCTOM CTIPOCHUM
cpeAn QOpMMpYRTCA ¥ PEruCTPMPYRTCA BOAHH TuNa PajeeBCKMX MAM BOMHM
JigBa B Cu0@ HE NOAYNpOCTpaHCTBE, 3a cuer Aucnepcum cHopocrell Ha
3a0MCAX MOTYT 0TMEUYaThCH KOJNeOSHUA C pPA3JUYHHMY jacToTaMyu, B o0meM
cryvyae HANOXKOHHEMR JPYT HE ApYyIa.

YacToTHHYA AUanAz0H KollgGanuit rpyRToB, BO30YMAaCMEX yAapeMu, B 38—
BUCHMOGTH OT JMTONOTME, MOBHOCTH CHOSE, COCTORHMS, MACCH Ipy3a Bapbu-
pyer B npezenax (1+#2)-50 Py, MHcnoasayeMas AAA PETHCTPALUM ONpEAENEH-
HEX HEMCHAKEHHENX KUHEMATHYSCKMX SASMeHTOB CelicMONOTHYeCKSA anliapaTypa
TOnEHE ¥MOTH YACTOTHNE ZAuauascH, aaxmgousomufics B oTUX HNpezenax. B
JKCHEDUMEHTAX MOXHO HCIOAL30BATE HNDPAKTUYECKN Jp0ONE DAPOKONONOCHHE
celicuueckue mpumewmumxu (OCI, BITHK, CM-3 u 7.m.).

Perucrparopamu woryr cayzurs uneiddoswe ocuuanorpadn ¢ rambBaHoMeT-
Pauu tuna I'B-1Y¥. B HEOOXOXMMBX CHy4aAX MOEHO WA YCHICHHA CUIHEKE WC~
NOn530BaTh MAPOKONOJIOCHNE YCUAUTEAW, PErHCTpaIMD CASAyeT APOBOZKTE MO
TPeM QOCTSBNADEMM KoZeGaHuM: ZBYM ,.IOpPH30OHTAZBHEM M BepTHRANBHOW. Mom=
HO perucTpupoBaTh Insodl xuHeMaruueckuH a7eMOHT. [IpM MCNOXBIOBAHMM
MHOTOKSHaIRENX ocuuinorpages Tuna H.010 win HeCKONBKEX occuuanorpados
ANA OAHOBPEMEHHOM perucTpsuuM Koaesank¥ oCymecTBAADTCA NPOYMABHNE HM3-
Mepenna Ha Gasax or O Zo 50~100 M. [lpy 3TOM MOXHO MBYyYaTh BOJNHOBYW
KapTuny, guccunarnbEbde cBodcTBA CpeAN, 8 OPHM ONpPeAEHGHHHX YCIOBHAX
Haonnzenult Hax0ZuTH CKOPOCTH BOJH. Merozuku aTEX MCcaeA0Bamult onmca-
U B cneumansHod awreparype [144, 146, 178]. 3Aech 0COGO BamHHM yC-
T0BMeM ABNAeTCH NONHES MAGETHUHOCTH PEIUCTPUPYONMX KEHANOB.

Aast HAZEXHOCTH PACUETOR NPHEPANSHUA CaANBHOCTY B KAXAOM NyHKTe HaO~
TOZeHN caezyer ASNATH MBMEDSHHA HA HOCKONBKNX (QUKCKDOBAHHHX DacCTof-
Huax (manpumep, 30, 50, 70 u). PerscTpauum KojcOaHu# EYXHO NPOBOAMTE
Tipx npezBapuTeNbHO yTpaMOOBAHHOM IpyHTE B NYHKTFE yAapa, lpy 3TOM sa-
NucuBars 5 Kamzom NYHKT® HECKOMBKO OJMHSKOBNX SKCNSPHMOHT0B. Merogmn—
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Ka NpOBEACHUA yAApoB - OOmMENpMHATAR B celcuuyecxol pasBezKe BOHH MA
nHX cKopoctell. TpupaweHvA GANNLHOCTH CNEAYET DACGUMTHBATE N0 MAKCH=
MANbHNM aMNIMTyZAM KoneCaBu¥ rpyHTOB (OZHMX ¥ TEX X6 KOMIOHEHT) HA |
OXMHEKOBNX DaCCTORHMAX OT MCTOUHMKS Kak NpM BOSCYERAGHMH P-BOJH, TaX §
¥ $~BOJH B ovyare (CM. puC. 4.7). IipM MCNONB30BAHME OZHMX H 76X Xe
ceflcumueckux KaHakOB B DEIHHX NyHKTAX HaGADZAGHUA GMIJUTYZAN KOAGGaHM
MOEHO He MCIDABJATH 38 CUET yBeJWYEHHA NPUCOpOB. PacCUMTAHHHE 3Baye
Eusi Al B HaZoM NYyExTe HalnpAerm# HaZo OCPEZHATH M B4TEM NPOBOAMTH
CTETECTHUECKYW 00PAaCOTHY.

[lpy UMIYABECHOM BO3AENCTBMYM MAKCMMANBHAA aMIAuTyA8 KoJnesauud Henol
PEACTBEHHO HE OTPAXAGT DOBOHBHCHNE ABAGHME B Ccloe IpyHra. llo arofl n)
Y¥HE y4YeT DB3ORAHCHMX RBACHMH CcISAyeT NDOBOAMTE AOHOAHMTENBHO, HAMNpE
MED PacCUYMTHBATE UYACTOTHHE XADAKTEPUCTUKM CJOEB IDYHTa MO NPOTrpaMMe
1.1, Pasuuxomok [169]. »

4,6.2. QueHKa ocTaTovENX AegopmauuR rpysTom
IPE UMIYABCHEX BOgAeHCTBMAX

OcraTounke Ze$OpMEUMH TIDYHTOR IPA CHIBHHX aeMNETPRCEHUAX oxaaun:{
CyueCTBEHHOES BAMAHWG Ha CTONEHD paspymenusd sgenalt u coopyxexuid. lpm;
AuxadazcxoM semnerpAceHuM [948 I. ar0 NpOABAIOCH B P83HNX TpyHTaX B
IMHEKOBO: CMABHO PAAPYUMAMCE 3ZRHMA, NOCTPOOHHHE HA PHAJNX NOCUaHO=
TIMHUCTHX TPYHT8X, BO BIAKHHX IPYHTAX BOAHUKIM MHOTOUUCHGHHHE TDEWM
HH, OCTaTOYHWE AefopMauuM ¥ IDYyTHE ABACHMUA.

HeoZHOPOAROCTD CTPOSHUA phxno¥d Tonmu sBnaerca OZHOR M3 NMpUUMH,
0CYCNOBIRBERNMX 3HAUMTENBHO® PACXOKAOHHE MHTOHCHBHOCTYH COTPACEHU#,
00CNeZOBaRUY NOGNEACTBUN CHNBHNX 36MNeTPRCOHUR HEOZHOKDPATHO HalNnAs
78Ch pas3Haf CTENEHH DaspyueHus OZHOTUNHENX COOpYyxeHUE B OAHOPOZHWX
reoqornuecknx yoaosmax [199].

(pu mayueHuy ZeGopMALMOHEEX CBOUCTE IPYHTOB H& TEDPUTODHE TOPOXC
Kasauaxuxa n Kusun-Apsara (TCCP) NpUMEHAMMCE UMIYNECHHE MCTOYEMKH, !
Hexycersernue KoNeCanMA IPYyBTa BO3GYXAaIMCh NEACHUSM 1,7=TOHHOrO N8
C BHCOTH 4,65 u. Perucepauus xojedaxu#! npoBoaunach HA paccroshuu 60
BeamuuHa COTPACEHMA NpeANONAranach pamHod okono 3-4 Gamnos [42). |
Busm conocrapneHy BENMUMHN 0CTPOWELX Aedopmanmit B uecTe NaZeRMA D4
¢ (uBMKO-MEXaHMYECKUMM N8pamerpaMy TIPYHTOB ¥ O0TOOPAEN OGPasUl IrpyHH
Z0 ¥ TOCHEe NAZEHMA WApa AIA ONpejeZeHds BISKHOCTH, IPaHynoMeTpuycc
I0 cocraBa, 00beMHoM ¥ yzemsHO! uacOM. STM M3MEDeHMA OHJM IPOBEACHE
B lenrpansiolt nadoparopur YT TCCP. (OGBboMHAR Macca IpysEToB ONpezenil
METOZOM PEEYWMX KOJElH, 8 €CTCCTBEHHAR BRAKEOCTD — BEGCOBHM MBTOLOM.
OCranbHNE NOKA3aTENM KAXOAWIM DACYETHHM NYTEM,

OtreMHAR Macca DPDYHTOBR Nocle YZAPOB yBEAuuMnach Ha 30% ¥ uaMeHHH
COOTBETCTBEHHO C 1,64 Z0 2,21 T/M”. [0 rpaEynoMerpHIECKOMY cocrasy 3

" Janguit paszen HamacsH . T'aparososuM ¥ 3.M. JCEHOBHM.
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pe YNAOTHAKTCA I'PYHTH € GOABOUM COACPESHUEM IIMHMCTHX JACTHU, T.0. yN-
JHOTHEHM® BABHCUT OT THIAE IpYHTOB. Kak cuezcrsme, B peaynbrare yAapom
JaMEHAETCA TAKKE M INOPHUCTOCTH FPYHTOB. Ha USMEHOHHME NODHCTOCTH BIUAET
raR%6 TPAHYIOMSTDHYECKAH CcOCTAB. B CymecuamHX IpyHTsX 3TO KaMEHeHHE
HE3HAUUTENBHO [0 CPABHEHMY C CYTARHMCTHMA ¥ DIMHHCTHMY TDYHTaMHM.

Buna maMepeHa IrayOuHa Npocajxu B TPyHTAX, ofpasobapmefics NOCie
UeCTHKPATHHX yAapoB. OKazajoch, 4YT0 BeJUUKHA ocTaTowHod aAedopMaiuu
HEOZMHAKOBA B pasHNX TpyHTax. Kax npasuno, Ha rpaBuiio-nedeHOYHHX
OT/NOHGHMAX [AyOMHEA N0 OEHTDPY yIuayOneHus pasHa 35 CM, HA NecKax -
45-70, 8 H8 CYTIMHKAX ¥ IVMHUCTHX IpyHTaX Zocrmraer 100-105 cu.

N3BBCTHO, UTO, Y6M CUIBHEE SEMNETPACEHME M KOpOYe NMepuoas Koxela-
uult, TeM COABNE PACXOX PHEPIHMM HE ocrarousne JedopManuu, [lo-BEAMMOMNY,
BenMuMHS ocrarounoff zefopuanmu o6paTHO NpONOPLOEOHAABHE TEpHOAY cele-
uuvecKuX xoneGans#t, HaGuwZenua NoxasbBamT, 470 KODOTKONEPUOAHHE KONE-~
GaHUA NPeOONajsn? B HavaNbEON CTEAMYM 36MEeTDACEHUS.

lpy npoxoxZeBun BOXE B peaynprate Koneoauud caalye necdaHO-IABHRC—
THe TPPYETH YONOTHADLTCA, BCAGZCTEBME BTOT0 YMGHIUASTCA 00h6M SaHAMaeMON
TPYHTOM 30HH ¥ 06PE3YRTCA TPORUHN DpasaMyHON BMpUHN ¥ IAyOUHN, OK83HBAK-
uue BIOCHGACTBUM DPa3pPyMKTENBHOE ZeHCcTBMe Ha 2JEMGHTH 3ZaHUR ¥ coopyme-
Exfl. B oyxmx ciadux NecyaHO~TAMHMCTHX TPYHTEX OF KOPOTKONEPHOZEHX
xKoneGanult HapymaeTcA CBA3B, IPYHTH AedopMupynTea K B3AHMOCBABH MOXAY
ux vacruuamu u Qyszauvedsramy azerumi Hapyuwaercs, 4TO COBZAST (ONACHOCTH
paspymeHuA. llpy ozRE8KOBOX MHTEHCHBHOCTM 3EMIAETPACEHUH CTENeHb paspy-—
mennit a3Zanuit ¥ coopyienum#t Bume Ha IpyETax ¢ Gonbmelt ocrarovHol xe@op—
Mauuedt,

JHa38HHNO XADAKTEPUCTHMKY MOTYT OHTH DEKOMCHAOBAHN KaKk ZOROABKTENB—
Hu# ucToynux uBdopmaumu npu CMP.

4,6.3, NcnoabaoRaHNE BIEGKTPOPEBBEAKM
npu CMP TEppUTOPHMM C MEDBIMU rpynrann1

Ilpu nuxenepHo-celficMonornveckoll ouerke ycaosm#t cTpoMTensCTBA TEPDY-
Topult ¢ MEp3NNMM rpyHTaMM BOSHMKSDT CReLMPUUecHUEe 3ajaul, CBA3AHHHG O
OKOHTYDMBAHMEM MEDBINX TPYHTOB, ONpeZEeNCHUEM MX MOWHOCTH, BHASISHMEM
TANUKOB ¥ JMH3 MEP3ROTH ¥ ZP. JTH 38Z8U¥ MOTLYT PEUATECH KOMIISECOM
TeOQU3MYSCKHX METOZOB, KOTODHE BHINYSKHT B CE0A M SAGKTPODA3IBEAKY
[155, 157]. Npakruxa MCNOAB3OBAHUA sneKTpopasseAku Npu CMP noxasaaa,
970 NOCPEXCTBOM 2TOT0 METO4A MOKHO peuaTh HE TONBKO MHKEHEPHO~IE0H0-
TRYeCckne sa78UM, HO M JONOJHATH AAHHNE 0 CeMCMMUSCHUX CBOMCTBEX IDYH-
T0B, MOAYYSHHHX SMIJIATYZHO-UYQCTOTHHEM METOZOM M METOAOM CelCMUUCCKUX
XecrKocTRi,

OrveTum oGmue 3aKOHOMEPHOCTV pacnpejeleHus 3A€KTPUUECKOTD CONpO-

TUBNEHUA MEPBIHX IPYHTOB, HNOAYYEHHHE NpPY COBMECTHOM DACCMOTDEHMN HH-
e et
3
Jenpuil pasgen Hanucar B.M. [kypukoM u B.M. KWKMHEM,
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XOHEPHO-TEONOIUUECKUAX, TEOKDUOAOTUYSCKAX ZAHHHX ¥ CONYTCTBYLMUX MM
9NEHTPOPE3BEROYENX DaJOT, BHNOAHSHHNX B psioHax Bocrowso# CuCupm:

1) H8 BeJMYMHY YAENBHOTO BAGKIDMUSCKOTO CONPOTMENGHHA MEPBIHX
TDYETOB ONpOAGIAVLEe BAMAHME OKABWBSNT CTENEHh AMCIEPCHOOIH MOPOA,
BIAKHOCTS (JABZMCTOCTE) ¥ TENNEparypa; _

2) CO30HEO-MODANHS ¥ MHOTONSTROMSpPBINS NODOAN NO JASABHOMY a/SKTpR
YECKOMY COMpPOTHBAGHED Q) PESHO OTUMIAKTCH OT TANHX OGBOLHOHHHX ¥ BOa—
AYEHO~CYXMX T} ’ _

3) npexesy UIMEHOHHS QK BO3pacTapr NpM NepexoZe or paldoHom ¢ Bh-
coxoreuneparypHoR mepaaorol B palloraM ¢ HuaKoTeauneparypHoil; ]

4) cpeauneé suaveHus €, (KaK HamOonee BEDOATHNE) TOPHUX NOPOX AB=-
JAWTCA CraTICTHUECKO! XapakTepucruKkoll DAZOB pacnpezezenui aTUX BHEUC-
HUfl, MMENT DBANMYHNG BEXUURHH (CorHu OMsM B wEHX palloHax, THCAUR K
AeCATEY PHCAY O M ~ B CEBEpEHHX),

Teansy oCpasom, NO MATSPUALEM NOREBHX BJEKTPOPasSBEAOUHHX nccneaosa-f
Hull noayveHo, 4TO BEINUMHA §, TA/HX ¥ MEPIIHX NODOA ABARETCH napamer- |
POM, XOpOWO X8DAKTEPH3YONEM KX QUBHUSBCKOe COCTORHMS. CKOPOCTH celeMu~
YECKMX BOJH TAKXS CBAsAHM ¢ (uauyecKuM cocTORHUEM. [OSTOMY ZOIXHA 0T
MeUsTBCA KOpPeNALUR 3NEKTPUYSCKOTO CONPOTMBICHUR CO CKOPOCTAMH COHCMM-
YeCKUX BOJH, C OTHOWGHKSM MBKCHMANLHHX BMIIWTYZ ¥ BexuunHod celicum-
yecKoll onacHOCTH I'DYETOB. ]

BOaMOZHOCTD NPOBEAGHMA CPABHUTENBHOM ONEHKE cedcMmuecxux Cpoficrs . |
TPYHTOB N0 YXOABHOMY SI6KTPHUSCKOMY CONPOTUBNGHKD NOKASHBANT NpUBEACHY
HHE TAOAMYEHE ZAHHHEG. DHIM BNOPAHY YYACTKM ¢ MPOCTHMU nnxeﬂepxo-reo-,f
ZOTUYECKAMY YCHOBMRAMH, TAG CNOH PHXNHX OTIOXEHRA CPaBHUTENBHO OZNOPOM
HH N0 §,. Ix MomEOCTH npeshuana 10 u. Napaserp gn.a/gn,z B3AT M3 TeX

Taoauua 4.8
OrHomenus reofusUueCKUX NAPAMETDPOB CPABHMBESEMHX TPYETOB

Tun A Vps ._52 Sen ,
- Voo Yoi Vei S
Mepami#t mecox (T=-0,2°C) 1,28 1,2 1,4 1,34 §
Cranssne pa3pyNEHHH® IDYHTH o 0,73 143 1,7 1,82
Mepaae cymecYaHQ=-CYIIMAUCTHE 0,6 1,2 1,36 1,2 4
(T==0,1%C) ~ '
KpynHOOOZOMOUENE OGBOZHEHHHES IPYHTH 0,5 1,6 42 6,6
KpyneooGnoMoysine OTAONCHUR KOHyCa 0,46 4,4 747 U
BHHOCE' <
Tayu# necoK ¢ BKINYEHESM MEP3JOTH 0,38 1,4 146 7,8 ¥
Tanu# necox 0,38 6,7 By 9,65
Tam#t o0BozHeBBHE NECOR 0,35 2 5,2 12,2 7
06Bozuexuult necox 0,25 1,7 S,4 23,3
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Al Goans

Puc. 4.8. 38BUCHMOCTH OTHOUWGHAT MAKCHMANBHBX AMIINTYA OT UOMODEHHOIO
Opu PESANIHNX PasHocaX AB/2 DAeKTDUUECKODD CORPOTHBASHUR v

1 -~ CKODOCTH pacnpocTpaHerms celicMuueckux BONH, M/C; 2 — yAenBHOE
SNOKTPMUECKOE CORPOTMBACHNEG, OM'M; 3 ~ NYHKTH DACHONOKCRUR celcuu~
uecknx cranimuit (Ha paspese) ¥ BeXWUKHA NpUpamEHws SAAABHOCTH HA Ips-
¢uKe)s 4 — TOYKM DacCHOJORCHMA JOKTPUUCCKMX BoEZMpoBauHMA (B3I3) ¥ co-
OPBETCTE gne BV UMHY Npupanesuit GaansHocTH; 5 - NOYBSEHO-PACTUTSND=
HNA cnolft; 6 ~ ropd; 7 - HacHIHOH I'PYHT (ranoH co KSOHEM M ZpecBolR);

8 - necok; 9 - necuaHo-rpasulrud rpyaT; 10 = rpaBulHO-TaZeUHUKOBH
TDYHT C NECHUAHHM 38N0JHUTEZNOM; 11 = TPAHATOMAH TPEUUHOBATHO; 12 =
BEpXHAA I'pPaHULE BEYHOMOD3JHX IPYHTOB; 13 = BOJOHACHEEHHWE IPYHTH (NO
ASHHHM OyDeHus)

cooGpazenull, uro yBeanueHue cellcumueckolt onscHocTH PPYHETOB COOTBETCT-
Byer sospacranmp A, /Aj, & gx’a/gx;,ynennqnnaemcﬁ TP NORUXGHUK YZAO b=
HOTO SNEKTPUYECKOTO CONPOTUBICHUA § o UT0 COOTBETCTBYET NOBHUEHUD
celicimyeckoll onacHogTH IpYHTA. ,

Teftcrurensuo (740N, 4.8), OTHOWGHME MAKCHMANBHHX AMIAMTYZ K3MEHA=
€rcH B npeaenax 1,28-0,25., MuHAMMANBHOS 3HAUSHUE COOTBETCTBYET 0CBOA-
HeHHuM neckam, Tako# xapakrep waMeHeHUR Aa/a; KOppeIKpyeTcA ¢ OTHQ-
USHRAMM 3NSKTPUYSCKAX CONpoTURJeHUl,. 370 CBAZAHO ¢ TeM, YO QK 3aK0-
HOMGDHO YMGHEMEETCH NPR NBPEX0ZE OT CHANBHNX MEDP3ANX TPYHTOB K DHXIHM
TaNNM ¥ 0§BOZHEHHHM,

lpx cpaeHeruM § 4Sm ¢ OTHONEHNEM CKopocTell celcMHueCHMX BOJAH COMb-
I8 coOTEETCTBME OTMEUAETCA ANA CKopocTe} monepevdwx Bond, Haomozae-
MHE MAKCHMBIBHHE PAB3JAUUA 1O XapaKTepy UsMEHEHMU nennan'Vf>3/\&§i 3
gn,algg,i GOLACHANECA BHCOKMMA 3HAUCKUAMN CKOpocTed Vp AN OGBOAHORHHX
TPYETOB, KOTOPHM COOTBETCTBYNT MUHMMAKBHHE BHAYCHUT Sy ¥ MAKCUMANBHHE
OTROCHTEABHNE aMMAMTYAH KoaeGasmil.

CBASHL Kamymerocs SACKTPUYECKOTO CONPOTUBAGHUA C OTHOUEGHHEM MAKOM-
MaNBHHX aMIaMTyZ XapaKTepuayer 34BUCEMOCTS A [Ag =¥ &) (puc. 4.8{33




Tadanua 49
dnexrpuueckue u cellcMuvueckue CBOHACTBE CPABHUBAGMHX IPYHTOB

HoMep nyHKTOB Al g“. lpozoas~ MNonepeunoe IpeoGasgan-—

fouachs " cenm  Oww LR, QRN e
(oM. puC. 4.8) on™!
1 1,5 65 1,23 5200 1,5
2 141 86 0,54 3010 3,5
3 141 M5 0,12 1610 7
4 0 240 0,02 720 1%

PerncTpauMs XoaeGaHMHA TPYyHTOB, BH3BAHHNX BSPHBSME, NPOBOAKAACH ORHO=]
BPEMEHHO B UYeTHpEX NYHKTAX: Ha CKONLHOM IDYyHTE (Ta-ZOC), B nepexozaol
30HE 0T MEP3JHX IPYHTOB K T&ILM, B TalbX ¥ MepasuX rpaBulHo-rajevusHX }
rpyNTax. Bpanoch CpeAHGe OTHONEHME aMUAUTYA 0O CEPHM BIPHBOB, BENuLN
Azlﬂa HEXOZUNach MO OTHOWEHMO K aMNIATYZ® CKAABHOTO IpyHTa, 1
Peayasrard #3MepeHult NOKASHBANT, UYT0 QTHOUSENE MAKCHMANBHHX aMIAMY
TYyA YBEZMUKBAETCA OpHM Nepexole 0P CRANBHHX I'PYHTOB K. MEDP3JHM K BOAO-
HAaCHUGHRHMK, MaKCHMAaIEHOE SHAYEHUS A /A, A3R OGBOAMEHHHX TPYHTOB pas=
HO 4,3, MUHNMAQJNBHOE 3HAYCHNS, CNM3KOE K 1, COOTBETCTBYST MED3NHM Ipas
BulHo-Tane WHWM IpyuTaM ¢ remneparypol mmxe -20C. llepexoasas 06XACTH |
uueer snavenue A;/A., pasdoe 3. i
Ananua aﬂaqennﬂ’gx, DONYYEHHHX NP} PasinuHNX sHaueHnsx AB/2 (20,
20 n 900 M), nmoKasNBaeT, Yo AAA PAacCMATPUBAENMHX TPYHTOB JAYydme HOpped
JUPYHRTCH C AL/Aa 3HAYeHnA QR IpM pasHocax AB/2, paBEEX 80 M (CM. pHC]
puc. 4.8). lipu arom QK UMEET MAHCUMANBHOG 3HAUSHME B MED3JHX CKAXDHNY
TpyHTax, paBHoe 18 KOM M. I[lpu nepexoze OT CKANEBHNX K MEp3JHM M BOZO-}
HACHUCHENY IpPYyHTaM 37T0T NAPAMETD IJGBHO Y MEHBUQETCH. }
_HameuaeTca CBA3H aNEKTDUYSCKAX NapaAMETPOB ¢ NpeolnaiapiuuMs 4acTo=3
TaMu KoneOaHuil I'DYHTOB, NOJYUEHHBMN MO AGHHHM PacUSTHHX METOA0B. Iipws
BEAEM UMEWIMECHA 3KCHEPUMEHTANBHHE ZaHHHE. COBMECTHOMY 8SHANM3Y ILOABOP:
TapTICA MOWEOCTH PHXNOA TOmWU, CKOPOCTH CeWCMMUECKMX BOJE, Npupamesnd
GanapHOCTH (MO 3aMACH CHACHX 3eMNETPACeHuH), NPOZoNbHAEA NPOBOAKMOCTH
‘¥ NONEPeuHoE CcoNnpoTuBAeHME (Tald. 4.9).
Kpuswe B33, npezcTeBACHHHS HA DHC. 4.9, NONYYEeHH B NYHKTEX PETUCY
pauuu aemperpaceHunit, Kpusaa 3 noayveHa 3 TOUKE, Ijhe N0 KaHHHM cypeni
TiyOuHa 3alerasnd KOpeHHHX NOpoj paBHa 14 M, UTO COTNACYETCA C PEay
Tatauy uHTEepnperauvu Kpuso# B33, Kpusad 4 NONYUSHR HE ISTANOHHOM rpv;
T8, HA BEX0AAX KODEHHNX NOPoZ (IpaBEMTOB) HA MOBEPXHOCTH. KpusuM B33:
1 % 2 COOTBETCTBYNT I'SONOIMYECKAS DaspedH, I46 MOMHOCTD PHXJNX IDyHA
TOB paBHa 85 u 65 M. _
CpaBHUBAA HENOCPEZCTBEHHO BICKTPRUGCKOE CONMPOTUBICHHE BEPXHEIO HE
BOAOHACHUWEHKOrO ¢noft ( >10 W) ¢ NpUpaueHMAMA CaJABHOCTH IO XaHHHM ]
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=== J 10,y
Puc. %.9. Kpusue B33, aaperucrTpupoBaiiHe B NYHKTaX Ea(aozeHui
4=4 = CPYHTH C PA3AMYHONA MOWHOCTBHK PHXJHX OTJOKEGHMA; 5 — pHXIHE I'PyH-
TH; 6 — CKAJABHHE TPYHTH : '

Puc. %.10. CBA3B npo&onznoﬁ IPOBOAMMOCTY C APSOCASKADLMMI Y8CTOTaMK
CHABHLX 3EMACTPACEHMN, MONYYEHHHMYU MO pacYEeTHHM METOoZaM

sewierpscenuii, My NpUXOJMM K BWBOZY © CYWeCTBOBAHMM CJAGOM CBA3H MEE-
Iy sTuM¥ napaMerpaMu. [IpeoCnaganmasd 4acTOTA YMCHBUACTCHA, 8 OPOAOJIBHAEH
NMPpOBOAUMOCTE 5 N [oNepeyYHOe COIPOTHBIOHUEC YBOAXYMBAKTCH C BOSpacréa-—

HieN MONHOCTM pHxNOH TonmM. WHTEHCHBHOCTE UX WSMEHEHMA CPaBHHMA

(puc. 4.10).

HywHo orMerurs, YTo SEPACHMOCTH NPEOCAAAZSWUUX YBCTOT OT § .IPOSHE—
JAM3KPOBAHA ZJA WHXCHEDHO-TEONOIWYECKUX Da3pe30B ONPEASJEHHOTO THUIA
{BOZOHACHUEHHNE DHXJNE IPYHTH, JSKAIME HQ CHANBHOM OCHOBAHMM, NEPEKpL-
TH GJ0EM BOSZAYUHO-CYX#X TPYHTOB HEOONBUOA MOLHOGTH). ANA ApyTHMX THUIOB
paspesoB 3aBUCUMOCTE GyZET AMETEH Apyrol BuZ.

38KOHOMEPHOCTH, NpuBEZeHHHe B TaoauyHol! opue, Zawr BOSMOKHOCTE C
MUHYMBNBEHMM 3aTPATAMK 110 NAHHHM DJIEKTPOPA3BEAKH KAYECTBEHHO OLEHMBATH
collcMuyeckue CBONCTBE T'PYHTOB B CHOKHNX MHKEHEDHO-I'60JOTMYECKUX,
cellCMOTe0NOTrMUCCHUX M TEOKPHONOTHUSCKUX YCNOBUAX ¢ UEJIBK PALKOHEABHO-
To pHGopa ayymux B celcMMYECKOM OTHONEHMA CTPOMTENBHBX Teppuropuil,

Konuuecrsenkyw oLeHRY cellcuuuecxolt ONACHOCTH MED3ALK IPYHTOB MOXHO
OPOBOZNTS [O OTHOUEHUH YACHBHHX SIACKTPUUSCKUX CONPOTUBICHUH MEP3NOro
¥ Tanoro rpyHToR TAKOIO #E€ COCT&BA M BIARHOCTH., BHOOD napaMmerpa thgb
0CHOBgH Ha TOM, 4T0 Npu pacuerax Al oH yMenbuaeT poad §aKTopoB, HE
CBA3AHHWX C NPOABICHMAMA 3eMIETpSACEHMH Ha NoBepxHOocTH. B uacrHOCTH,
370 OTHOCHTCH K MMHODAAMSELMM TDYHTOBHWX B0Z, KOTODAR yMEEBUAET /e~
KTPUYecKoe CONpOTMBAGHHE TPYHTOB B TANOM M MEPSJNOM COCTORHRAX.

Wccnegopanns, nposeZigHENE B 7aG0paTOPHHX yCmoBMAX [65], moxasanu,
90 NpM MaANX SHAUGHMAX BAGKHOCTH OTHOUGHUS Su/Sy onnsKo X 1. C yse-
MYeHueN BRAEHOCTH A0 14-17% OTHOLSHME CONDOTMBAEHMI OHCTPO BO3Pac—
Taer. lpu sHaueHyWAX BASXKHOCTHM, CAM3KOM K NOJHOMY HACHEEHUD TPyHTE BO—
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Zo#, POOT BEMMUMEN STOr0 OTHOLGHUA SAMOZNASTCH. BaxmNM ofcroarTeasd
ABARGTCA TO, WI0 OTHOUGHHO COMPOTHBAGHRR yBEINUMBEETCR G NOHMKGHMG
TeMISDATYPH AN KAXZIOI0 SHAYSHMA BIGXKHOCTH.

JunupuYecKad 3aBUCHMOCTH NPUDANSHEM GAXILHOCTH OT BONUYUEH OTRO
HUR BASKIDHYSCKMX COnpoTmsieHul HaiZeRa Npy KCNOAbBOBAEMM AAHHEX O
KOneGBHKAX MEP3JNX IPYHTOB, BHSBEHHEHX B3PHBAMA ¥ SCMISTDACOHNAMH,

suze [65]
pL=B-0.94 /69 .

88 S,/Q, — OTHOWERH® YAGNBHOI'O 3AGKTPUYSCKOTO CONPOTRBAGHMA uepaag
rpyara §,, k §, TanOrc rpyEra TOTO X6 COCTAB4 ¥ BIAXHOCTH.

Ypasnenue (4.44) zelficTBHTONEHO NPE 3HAUSHHAX § /6 > 9. Roaliu-
IueRT B 38BMCHT OT ABAUCTOCTH ¥ COCTABA MEPaJNX TPYETOB. [lpr anavey
abaucrocTy (BAGXHOCTH), CiMaKo¥ X NONHOMY HSCHIMEHUD IpyHTa, B = 0,
ANA RPYNHOOCNOMOUHEX ¥ BanYHHHX OTXO%eHHB, 0,9 aaa rpasaRzo-rajeny
¢ NeCHAHNM 3QNONHUTENEM,1,2 XAAA NOCKOB K CyNOceHd, CYIIMHKOB H CHIE
ABRUCTHX DUXAMX TPYETOB C BRINYGHUAMM AKRHS IHAS.

lipn pacuerax mo gopuyse (4.44) Alonpezensercs AR MOPSINX rpyn!
MOmHOCTER Gonee 10 M. OGHYHO OO MEP3NHX PpyHPOB HE KpUBHX B33 f
na K cooTBOTCYBYDT MAKCEMSIBHNG 2 HAEHUA comporuBhenui, B srou o
yReXbHOe 3NEeKTPHYECKOe CONPOTHEIGHME TAMMX I'PyHTOB {C BIAXHOCTBDJ
PABHOR BJAXHOCTH MEDSANX PPYHTOB) OLEHWBASGTCK N0 SHAueHnsM £, B TO)
CTMIADMEM MED3JHe IDYHTH TAXOM CRoe TOro Xe cocrasa. B ciyuae Goxni
MOTHOCTM MEp3NOTH (WAW ©CAM OHA CANBASTCA CO CEAXLHHMM IDyHTaMmM) ©2
MOXHO OLEHMBATE Mo Nepsoi BerBu (merHeft) Kpumo#r B33.

I'nasa 5
PACUETHWE METOZH CMP

B nocaezume rogw B KOMIASKce MeTOA0B CMP Bamayw pozb Mrpapy pacy
BHe NeTOZH. CymecTByouMe MOTOZH pacuers Kozjedauult cpep pasimuawzcA’
no crocofaM pemeHMA, NO TOYHOCTM ¥ N0 TUNEM uoaeneﬂ ¢péZ. .B raase *
paccMaTDMBANTCA TPU PEOYCTHHX MOTOAA: 1

1) MAaTpUVHKA MeTOZ pacueTa MHOTOCNOMHHX Cpej ¢ POPUSOHTANBHHMU
HunaMM paszena; ,

2) ueron pacuera KoneGaHul ocagousoro Gaccefua ¢ Honyaianunrmueod
HuxHe#! rpanuueit; 1

3) MeTox KOHOWHNX BNEMEHTOB ZUA pacyera Konesaxui cpex ¢ rpasund
paszena NPOMBBOABHOR reoMmerpuyecxrold fopuw. 4

HauGozee mozuad wozu{Mrauus nepBoTo MeToAs Guné pespadorsHa B M4
AH CCCP A.M. Parnurosolt [169, 173], AzropuTs M mporpaMua MosBOZADE]
NPOBOZUTE DACUETH CNEXTPANBHEX XAPAKTEPHCTHMK ¥ CefcMOTrpaMM HA cBOOY
HOR noBePXHOCTU M BO BHYTDEHHUX TOUKEX IOPUBOHT&NBHO-CHOMCTOM cpeas
NPy NeRSHUM NACCKEX BONH NOA NPON3BONBHHMY JTAAME ZAR DasauyaHx 348
HOB NMOPIOLEHHMA. ANPOPHIM pacuera KoJeGaHuH ropUs0HTBABHO~CROUCTHX ¥
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cpeA AOBOABHO NOAPOCHO onnceH B padorax [169, 173, 247, 269] .losrouy
276CH NPUBOAMTCA OMMCBEME BOIMORHOCTER 1 orpaumuesuit uerToze u zawres
KOBKPOTHEN® NPUMEPH 610 MCMOABIOBAHMH.

MeTOX pacueTa KonCCaHMR 0CBROUEOIC GacceiiHa ¢ HuUXEE! MOAYLUARHZDU=
qeckofl ¥ nozysnmunruyeckoi rpauuuedt npu NMaZeHHE NAOCKAX BOJAHR HCNOAB-
ayeT CIOCOC PBB4SJSHUA NEPEeMOHHHNX. JTOT MOTOA ANA CIYYas NEZALILUX CTa=
QOHAPHHX IIOCHMX BOJH OHA M3N0EOH B padorax'[24o, 270, 273). Paccmar-
pupaeTcd cayvyadl HagesuA HecTAUMOHapHON BOXAN (MMOYABCA). ANTODUTM M
nporpauMua pacyera KozeGauu¥t JnR nocaexsero ciyyas cocrasiaesy J.0. Epo-
xuubM 3 U3 AH CGCCP,

CreAyeT OTMETHIH, YT0 NMEPBHY MEYOX MOKET UAPOKO MDUMBHATLCH B yC=
J0BMAX MOHOKIMHAJLHOIOC 38JEI'SHUA NNACTOB HA MIATJPODMAX A HE yUACTEEX
co craCHM M3MEHOHMEeM MoINOcTell cl0eB No npocThpapmo. Bropodt meroz mos-
BOZAST DRCCIMTHBATE KOJSOAHUA NOBEDPXHOCTU MEEIODHNX JOJNMH, 38I0AHEH=
HHX OZROPOZHHMU DHEXJNME OTJORSHUAMU C CYLECTBCHHO HEIOPU3OHTAXNBHOM
nuxreil rpanuned.,

B 0CHOBY aTHX ABYX WETOX0B pacuerta NONOXCHH AHANUTMYSCHHE pEUCHMA.
X AOCTOHHCTBAMM ABAANTCA BOBMOXHOCTD MONYYCHMA PTOUHOI'0 PEMCHUR B WH—
DOKOM YQCTOTHOM ZMONO30HE ¥ 3KOHOMUYHOCED B CMHCIE 38TDAT NAMATH ¥
BpemeEn JBM..CymecTBeHHHE HEZOCTATOK 3TUX METOAOB — Y3KWE DaMKM MOZE-
ne#l, B KOTOpHX OCOCHOBAHO UCIOAB3IOBAHNE AHANUTHUECKUX METOXOB.

MegZy TeM UNCICEHHEe MOTOAH PacueToB NO3BOIAKNT HCIONB30BATH WHUPOKUE
Knacc Mozened#t cpexad. K uuCjEHHHM MeTOZaM OTHOCATCH WHDPOKO KCIOAB3YECMHE
® BEgKEHEDHOH npaKTMKe METOAN KOHEUHHX DAsHOCTell B KOHEUHMX 3JEMCHTOB
[@7 442], Niporpauma pacueTa Cpex NO METOXY KOHGUHHX 3NEMEHTOB, ONU-
cHBaeMas NpUMEHUTEABHO L 3ah84aM uuxpopaﬂosnponaunn, paspadoTaEs
T.ll. Toreans B NCMUC AH TCCPE.

s zocTeEeHns HEOOXOAMMOM TOUHOCTH METOZ KOHEWHHX BJGMSHTOB TpE~
6yeTr ZOCTATOYHO NOZPOCHOTO PA3CMEHMA CPEAH HA OTZG/BHHE SNEMOHTApHHE
Huelinn (azeMsHTH). UMCHIO0 TAKUX SAEMEHTOB AOJKHO CHIBL ZOCTATOYHO GOAB-
WM Opyu pe3Kodt M3MEHUMBOCTH JOpM TIDEHMR M CKOPOCTHHX M DJIQTHOCTHHX
¢BoflcTB cpeAn, B OCOCEHHOCTH 0PN BHCOKOYSCTOTHHX BXOAHMX CUIHANAX.
HeoGxoxumwy zerenssne ZaHRWE O CTDPOSHUM CPE/n. [I08TOMY UMCASHENWE METO-
A8 TpelynT 3IHAuMTenbHOM maMaTM M OwcTpoAeilcrsua IBM, HamGonee uacro
UCNONbaYyNTCA YMCAOHHNE MBTOAH NPY pacderax KoaeGaHull NioTuH croxHol
TeouerpauecKolt fopMy, AAR KOTOPHX ZETanbHQ MABECTHD pacilpeZenenue Pu-
3MKO-ueXaHMyeCkUX CBONCTE MaTepuana INOTHEN [47].

Ipy MCnONB30BAKMH PACUSTHHX METOZOB CYNOCTBYNT 4YSTHPE OCHOBHEX #C-
TO0YHuKE OMKMOOK.

1. OuyCRY 38 CUET HECOOTBETCTBUA MCNOJAB3yeMoi pacuerTHol Mozem
PeanruoMy oGmexry. Hanmpumep, B QArOPHTMAX MCIONb3YyeTCA JMHeHHas Te-
Opma ynpyrocra, T.6. MOZEAMPYNTCH B CYWHOCTU Crache cellcMuyecKus B0Oa-
Asiorrus. NpuueneHus PacUeTHHX METOA0B, USJNOKSHHHX B HACTOANOM pasfe-
%8, cnpabeaaMBo NpM CPABHRTEABHO CNAGOH WCxozHoR cedlcmynocTm (~7 Gan-
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10B). Tlpu KaTacTpoduyeckux sewnerpacennsx (9-10 6aanoB) OCHOBHOE
Hie OKA3HWBAWT OCTATOUHHE ZAefopMannu.

2. OumeKy, CBABAHHNE C 384AHMEM HETOUHHX MapaMeTpoB MoXeiu.

3. Henpasunbiu¥ BHGOP BUZ3 BXOZHOTO CUTHAJA. B HacroAuee Bpeus
U3=-38 HEJOCTATKA GKCENepOTpaMM CUABHHX 3eMICTPACEHMH, OTCYPCTBUA My
TOAUKY CUCTEMHOTO AH&AMBA HET ELUHOI'0 YHUBEPCAABHOTO CINOCOOA BHOODS
pacueTHOl aKCceIepoIpaMMi, »

4, OuMCEM 33 CYET HENPABMABHOTO MCNONR30BAHUA BHWOPAHHOI'D DACUETH
ro Me10%a. Hejgocraroyso HMoZpoCHO OCYWLECTBISHO paadmenue cpexy Ha 3y
MEGHTH NDH WCIOJB30BAHMM UMCJACHHNX METOZOB. ;

Bece ot axTops caeayeT NpUHUMETE BO BHMMAHME NpM BHOope X KcCmo

30BaHUK TOTO MAM HHOID METOZA DacueTa,

5.1. MeToZ pacuers kojeosHBd MHOTOCAOKHNX Cpej
¢ NROCKONapaNeNbHNMM IOPM30HTANBHLMY TpPaHMIAMU paszeda

5.1.1. ANTODATM pacyera

Jns wozenedt muorocmoitnoit yopyroft cpezs ¢ nnocxonapannexbﬂuuu}
rpaHuLaNU pasZesa PacueTH NPOBOAATCA. N0 METOZLY, NDPSAIOKCHHOMY B f
[179, 247, 269). llpn pacuerax AR ONEHKM CMEWEHUA HE CBOCOLHOM NoBY
HOCTY ¥ BO BHYTPEHHMX TOUKAX CAOUCTOM CpeZH UCTIONB3YHTCH DE3YABTATH
TOUHO! TEOpUM PACHPOCTPAHEHHMA INIOCKUX BOJH. AZropued pacuera cBoZMigEN
K DEUEGHMN CHUCTeMy JMHeMHux ypaBHeHMY ¢ YeTHDEMA HEM3BOCTHHMU: CMend
HUAMY HA NOBEPXHOCTM CJOKMCTOH CPeAH (MAM BO BHYTPEHHUX TOUKAX) %
fuuMerTaMy OTDaXEHMA BOJH B NOAYNPOCTPAHCTBE. B cryuaé pelsHUA Hec
LOHEPHOU 387a4u olipezie NANTCH celCcMOrpaMun 1 aXCEeNepOIpaMMu Ha NoBM
HOC™Y ¥ BO BHYTPEHHUX TOUKEX cloucrodt cpexd. Anxropurs oGoGuLeH Ka cf
yall noTsOmAKEKX CAOMCTHX Cpex. B 3ToM ciyuae ZelcTBUTENbHEE MOLYIH |
CPEA 3aMEHAKTCA KOMIUISKCHNMM YACTOTHO 38BUCAMMY QyHEUMAMU. Beaexq
Bi€ 3TOTC CKOPOCTH B CPEZE TAKEE CTAHOBATCH KOMIJISKCHBIMY Qyuxumaun}
YgCTOTH.

llporpauus AXA pacusrTa CNEKTPAIBHNX XapaKTEPUCTUE CMEUEHUA ¥ HECH
LUMOHapHHX celicMorpaMM Ha NOBEPXHOCTY K BO BHYTDEHHHX TOUKAX cnonorw
nornouapne# cpezy HanuceHa Ha Aawke COPTPAH-4 ¥ nmpurozHs Aad Mcmo
sonarns Ha 9BM runa EC 10201050 u BaCu-6.

5.1.2. Mozemu cpezy

OCHOBHNG BJIEMEHTH D&3DPE3&, onpenenammme U3MEHEHNE unmencmaxocruﬂ
KoJeCaHuit Ha NOBEPXHOCTH. )

1, [Ipy HODPMSTBHOM N&KSHMK BORHH P= uay S-UHTCHCHBHOCTE uonedandi
COOTBETCTBYINS # KOMIIOHEHTH CBOCOZHOH NOBEPXHOCTM YyUPYTOTO nonynpoc?
paHCTBa HE BaBMCUT OT €T0 NapaMerTpoB (kKosdfulueHT KoHBEPCHME paBEH ‘
Ha npaxTuke ¢ uHTepecywmeidl HAC TOUHOCTEH STO BHIOAHAESTCH AnNA Bcex.'
ZONpEAEIBHHX JTIOB. '
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Puc. 5.1, O6naCTH ZOMYCTHEMHX Nap 3HayeHuit AP/AS, Vp/Ys B TOpPHHX no-
poZex Ans QUKCHPOBAHEOIO 3IHAUGHUSA 48CTOTH, nonyuerHas I'.M. Typesausu

1 - 3JHAUYCHUA, NOJYYCHEHE N0 SHCIEPHMEHTANBHNM ZAHHHM

2. YBemMuesMe UHTEHCUBHOCTH KoJeCaumit MpunosepxHOCTHO! YacThw pas-
pesa, OCHYHO HYOMDASEMOE, CBASAHO C HANAWAEM MHOIOKPATHHX BOJH,pacnpo-
CTpaHADMUXCA Mexny CBoGogHO# rpaxMuelt ¥ nofomBoi prxAol ToXmM.

3. C ymeamueHueM MOWHOCTM puxA0# Toxmm (upu \ﬁecgmAf)peaouancHaﬂ
4acroTa CNSKTpa CMEHEaeTCA B HU3KOUACTOTHYO 061acTh, JMEHBLEHHS CKO-

. PocTH B cj0e NDUBOZUT K YBEAWUYSHUID BONUYMHN 3aNa’dfuBAHMA U QHAJOIWYHO
K yBEIUUEHUO €10 MOWHOCTH,

4, NuTeHcnBHOCTD HozeCaHul onpeZensercH BeanmuuHoldt cKeuka cropocrel
Ha I'DEHUNE DHXMHX U NAOTHHX HODPOA.

5. B mmorocnolsol cpeze mpoMCXOZKWT HaNOXEHKE MHOIOKDATHWX BOJH,
00pa3YNLUXCA B PA3MMUYHNX CHOAX, HO ZOMMEMDYOMUMK OCTOOPTCA BOJHH, 0T~
PareHHNe oT HamGonee peakol IpaHuHH.

Mozens moraougsime? cpexy 00ABZEST CACAYDMAMA OCOUSRHOCTAMMS

8) B MpeAenax pacCcMaTPUBAGMOTO IMBNA30HE YACTOT CKOPOCTH ¥ ASKpe-
MEHTH NOTNOWEHWE PacTyT C DOCTOK YACTOTH;

) Bospacrauue AGKPEMSHTOB NOTNOWEHMS BCErXa 60XbLE BOBPACTAHUA
COOTEETCTBYNUMX cxopocmen (OTHOCHTENBHO MX SHA¥EHMA HA omopHodl wacTO-
re) [178];

B) OTHOUGHME ACKDPEMEHTOB HOIMOLESHMA NPOJOABHNX % MONEPeuHHX BONH
ANsL 38ZAHHOTO OTHOWCHHA CKOpOCTEH H6é MoxeT OHTH ILPOMIBOJBHHM, & 38—
KINYEHO B HEKOTOPHX NPEieNax, BaBACALUX OF nennqmnn'tb/Vé;
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r) ozuo#t u ToR xe nennquae'vv/Vg cooTBEeTCTBYST mUpoxult Kadop Be-
NWYRE Ap/As,n Hao0opoT [5#](puc. 5.1) (8zecs AP = ZIOKPeMEET NODIXO-
ueHnA P~BodH; A, - HKOKDPEMEET NOIIONOEHR $=BOZH);

B) eca¥ KA KaKOU-HEMCYAL WACTOT6 AGKPEMOHTH NOTNOWEHHH BOZH P un §
OZMHAKOBN, TO DEM OZMHAKOBH HA BCEX YaCTOTAX; ,

€) NOTNOWSEMe CHABHO CTJSXMBEET ONGKTPANbHHE XADAKTODUCTHKN; UHCAO:
NUKOB YMEHBLAOTCA, YyPOBOHS KX yOhzaer. Ipuunuod CHIBHOr) yIPOWOHMA
$opuMH CHEKTPANBHNX XBPAKTeDUCTEK B MOZENAX ¢ NOIrAOmEEUEM ABIAGTCA pOP
K06 OCnaCneHMe MHOTOKPATEHX BOJE M ONCTpOE CHMXOHMO KETOHCHBHOCTH
BHCOKOYAcTOTENX KozeGanu#t [171] .

E) KOZOOAEMA B MAOAABHO YIPYIWMX MOZSNAX OYWECTBOHHO NPOZONRKTENE—
Hee, YeM B MOTJOMANRMX; »

3) KHTEHCHMBHOCTE KONeGAaHUH, NpoXOAAmMX Uepes MONHYD TOJNY DHXIHX
TDYHTOB, MOXET OHTH EMXe KoZoCOaHHE CKRANBHHX I'DYHTOB M8~33 CUABEOID
NOTJIOMSHAA B PHXIHX NOPOAEX.

5.1.3. [lapaMerpy MOjeXd ANA DacUeTOB

1. Jins reopeTHveCKod MOZeNm AOMOAXB3YNTCA HapaMeTpH peantHoR CPOZM! |
CKOPOCTH NPONOABHHX B MONEPEYEHX BOXE B Cpeje (Vb,1g). HORHOCTH cnoef
(H), nxorsocru (§) ¥ ZGKPEMEHTH RNOTAONGHAR NDPOAOABEHX ¥ NONEGPEUHHX
sozE (Ap,4,). '

2. 10 reoIZoru4YeCKEMN, MEESHEPHO-TEONOTEYOCKUM H CONCMOpaSBOROYRNM
AaHENM COCTABIAETCA reoxoro-reofmeudeckud paapes Bcedk puxxoR zommu
oraoxexuit, OnpezenANTcA ypOBEHD TPYHTOBHX B0A (cunsandl cRauokK IO ]
CKOpOCTAM NPOZOABHHX BOMH) W I'IyOMBA KOpPEHHHX MOpOjA (CEABAEHN CKavoK .j§
N0 CKOPOOTAM LONEPevHHX BoMH). HeoGHSATONBHO NPH COCTABAGHEM MOXSHE |
CpeZy M3yYarh BeCh paspes A0 CKAABHHX NOpOA; ouabHod rpamuus# no No=
TepeUHEM BOJHAM MOZET CWTh IPAKUNE INOTHHX PIKH WIM NECYSHKKOB, 34169
TaNUMX BHWE KPOBAM CKAJBHHX NMOPOL, A0 KOTOPOR A0CTEaTOUHO aRarh paspey

_ Ha HEKOTOPHX NPOCTHX NpUMEPax pacyeTa OHAM NPOBOZEHN OUCHKK BUKA=
HUA OTAGABENX NApauerTpoB HA MHTEHCHBEOCTS xodedanm#, Yeramomneno, |
YTO YBMEHEHME CKOpOCTed MOMepeuMHX BOJNH, MOMEOCTON M ASKDOMOHTOB NOIM
ZOUSHKA B BOPXHUX HHMBKOCKODOCTHHX CIOAX, & TAKKS NONOKCEMe NepBod |
peskoit CKOPOCTHOR TpaHMUN 0COGEHEO CymOCTBEEHO CKASHBANTCA HA Xapax?d
pe u muremCUBHOCTH KomeCamuk [169, 171, 173]. .

3. Ouenku umaxcuManbuof u MuEMMenbHOd MOWEOCTEH OZHOPOAHOTO paape:f
OK8aWBaKWUC BAMAHEE HA MHTGHCHBHOCTH KoleCaHuWd B METEpecyomeM Auanasd
HE nepuoKoB KoneOaHu#, MOXHO NpOBECTH N0 KPUBHM pHC. 5.2, 4

4. llpoBoAuTCA @Hamus TpaHML DPa3peas — MX BNAGDXKARHOCTE NO IOpHSOHM
Taau M PEPTHEAIM, JAA ZOCTOBOPHOCTY DACUETOR POPUBCHTEILHAR CIOMC— i

TOCTS CpeAH JOJEHA BNASPAWBATHCH Ha IPOTARCHAM HE MOHE® NATH ANMH
BOJH, . : ;

5. Iina onpegenerus UHTOHCUBHOCTY Koaedanuil mo pacyeTHHM aseenep01;
TpauMau ¢ rOUHOCTHN Z0 20% Beauwnss Mompocreld cinoes H u cropocredt mod
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Lilpr=0,65

i | I T S A 1 i [ I
g/ 05 af 05 HfA

Puc. 5.2, Tpafuen 3aBUCUMOCTE MHTEHCHBHOCTH nonedaunﬁ HU puxnoro
CHOS oT H/l ANH HOPMBABHOPO NEZEHUA BOJZHH

H =~ womgoc?s c10A; A - ZIMHA BOJHH; 'VS ~ cpeAufAs CKOPOCTH HOMEepeyu-
KNX BomE Zo peskodt rpammnu; Vg - clcopocn DONePEYRNX BOJH B KOPEHHHX
Dopozax (8ZeCh ¥ HA pHC. 5.3). a - V /\'s = 0,1*0,8 (napauerpu HpH~
BX); AN G 8, /8p=0,8; © -v, Vs, ,1. 3 -vs Vs, 20:33 T -

Vs /‘{52 =0,5; A18 6-r § /€2=0 6544 (napauerpH KPUBHX)
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NepeyHHX BOJH ZOMEHH ONTH 33f4QHN ¢ TOUHOCTHD #5% (B MHTEpBaNe
H/) = 041¢0,4) u +10% (B usrepBane H/A = 0,4+2); NIOTHOCTD § ZnA nep
BOTO yHTEpBAZa 8a48ETCA C TOYHOCTHO +15%, 477 BTOPOr0 +20%.

6. Ha NpaKTEKEe BEAWUNHH LEKPEMEHTOB NOTNONEGHHA N3YYEHH 3HAUNTEJB~)
HO Xy¥©, YSM CKOPOCTM, MONHOCTY ¥ JJIOTBOCTH. !pW pacuerax UCNoABayW
CA NpnU7MKCHHHE BENMUMHE, NOAYYCHHNE IO NUTEPATYDPHEM ARHENM,

5.1.4. napaﬁempu BXOZHOTO CHTHANA

1. PacuerH ZaHANM METOZOM NPOBOAATCH ZNA cladhx Boafehcrsull umu |
po3gelicrsull B ZansHed 30HE, NPA KOTOPHX HE IPOMCXOXAT HennHelHye AB-
JNeHUR ¥ QPOHT BONHH MOX8T DACCMATPUBATHCA NIOCKWM,

2. VcnonsayA NPeinoseHEYN MOTOIMKY, MOXKHO Halit¥ FOpM3OHTANBHYD
¥ BepTEKANBHYD KOMIOHEHTH CMEmEHNWA JoCoH# TOUKM CpeZs AAA NOCAeA0BE= 1
TEABHOCTH YACTOT NAZALKMX TPAPUOHMIECKMX BONH (CNEKTPAABHHE Y aMAMMTY
HHE XaPaKTEpUOTHMKN ZAA 34AZ8HHOTO yIia NaZeHMA ¥ THnA NaZawueci ‘Boa-
Hu ~ P, S¥, SH, 3zecy P ~ npogonbHas BonH&; SV — BEpTHKANSHO HOMAPH—
soBaHHAf §-BOnHA; SH — S—BOARA rOPMBOHTANBHOR mOJAPUBALNMY). ;

Ecan Dazswmas NAOCKAsA BOJH& MMeeT BUA MMOYIbCa 3aXaHHoX dopuu,
MOXHO PACCYMTHBATEL COOTEETCTByouMe ceHcMorpauut. MsBecTHO, 4TO HAMOOM
N6e ONACHHMY ¥ Da3PYMATENBHHMM ABIADTCA KONCGAHWA, BH3NBACMHE NONE~ ]
peynoit BoaHo#, noaToMy Ueneco0OPa3H0 NPOBOLUTE DPACYETH ZJIR SY= u SHw|
KOMIIOHEHT., :

3. Ouenka ceficuMueckux Bo3zeHcrEuit ompeAenierci 0COCSHHOCTAMM BX0H
HOI¢ curHANe. [ajaomuil AMOyasc MoxeT GWTh 3878H juGo B BuZe peansHoR
ceficMoTpaMME , .38DETRCTPHPOBAHRON Ha CKAJBHOM TpYHTE B BUAE 3HAueHAR |
auUMTYZ, WSMEDEHHHX Yepes DaBHWE WHTEpBail Bpemesm At , xubo B Buge
HEKOTOPOT'0 TEOPETHYECKOro MMnynbca bepaare:

Fl=te P iin 21,

llpz 3ToM mepromu T TeOPeTHYECKOTO MMIYNECR BHOADANTCA HCXONA
#3 Tpeodafeniiix UEPROKOB BO3MORAOIO 3J8MACTDACEHAR B [NAHHOM DalioHE, 3
BEANUUHH B ¥ t 38H20TCH HEOCXOZUMOE IANTEABLHOCTH, COOTBSTCTBYyOmMER
PRaLBHOMY 38MIETPACEHAN, '

4. JnA yraa MazZsHuA ok 3azaercd TAGIALE KakymUXCH cxopocTell;

DPJP/J'M Ha °5‘Vg/)imdn )
Tae %Pﬁs- KaEyuMeca CKOPOCTH P=, ";‘,-ﬁBoJm;‘iP5 'V;.- CKOpOCTH P«,S-Bo',
B CJIO€. ' 3

5.1.5. Buxozune ZSEHHE NPH pacyeTax

Buxozune ZaHHue BapBUPYRT B BaBUCKHMOCTH 0T pemacmodl sazaum:

8) BUAGDTCA Ha NeYaTh BCE BXOZAHEE NEpaMeTph;

§) BHZAWTCA Ha N€YaTh CHEKTDAJBHHE XapaKTepHMCTMKM HA CBoGoZHOR nd
" BEpPXHOCTY M BO BHYTDEHHMX TOUKEX CpeiH;
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B) BHAANECA Ha NEYaTh CIEKTDANbENE XAPAKTEPUCTHRY M KODDIMLMeHTH
pTpaeHMA OT CAOMCTON MauKKM B CBOGOAHOHM NOBEPXHOCTH;

r) CHGKTPAIbHHE XADAKTEDHCTHKE AAA 38AaHHOTO YIA8 NPEACTABIALTCH
B BUAE MACCHBa Moxyzed ;m apryMeHTOB AAR BCEX DACUSTHHX UACTOT 3348H-
HOTO WHTEpBaJa;

Z) ANA KEXZOTO BHAUEHHMA KaxXymedcs CKOPOCTM BHUMCAADTCA celcMorpau-
uH BEpTHKANBHON M POPHBOHTSXBHOM KOMIORGHT CMENERMA Ha ¢BOGoZHOM mo~
pepxaocTd = o (1) wW, (1) 8 B0 BHyrpeHHuX roukax -, (+) u W (t)-
JleHHNE BHAADTCA B TAGAMYHOM BuZe MNE B BuAe rpaduxos ma AN,

5.1.6. HaMeHEHEO MHTEHCHBEOCTH KoJeOaHm#
C M3MEHEHUEM MOKHOCTH NMDUNOBEPXHOCTHOM 4HacTu paspesa
¥ CKOPOCTHM DACHPOCTPSHEHMA NONEpeuHNX BOAH B Hel

llpuBeAeM P6ayABTATH OUGHKM HPEASNOB ¥IMEHERMA MHTEHCHBHOCTH KOJe—
Ganni CBOGOREON MOBEPXHOCTH DWXAOTO OZEODPOZHOTO IPYHTa BO BCEM BOa-
MOXEOM ZMBINA30HE K3MCHEHNA NapaMerpoB DHXZOM ToamM ¥ NEPUOZOR MHTE-
pecypmux Hac RoxeGamuil, [nA BuZeleHMs MHTEPECYNNMX HAC 0COOEBHOCTEH
'BOAEOBOTO TNOJR paccMaTpuBazach npocreduas MoResb cpean - ciolt ma no-
aynpocrpancrse. [lpn pacuerax COOTHOULEHES cxopocTelt Vp/'V$ Ha IpaHUUE
CA0K-TIOAYNPOCTPAHCTBO MeHHAnOCHh B Mnpezenax 0,1~0,8, a OTHONEHAE MOLHOC-
peit cnoa H K zimee Boaws A B Hem — B npezenex 0,08-2.

Inx onpeZensHM] BIAMAEMA CHAYKE INOTHOCTHA HA IpaHMue clod-noaynpo-
CTPAHCTBO HA RHTOHCMBHOCTH KodeOagull DpoMaBOAWZMCE pacuerH XAd sHade-
uuk ©,/8,, pasmx 0,65; 0,8 11 (8 = 2,3 r/ew’), THe §, - MAOTHOCTS
10y §, = IMOTHOCTH MONYRPOCTDPAHCTBA.

Beauuuna ZexpeMeHTa NOIAOUEHNA NoNEPeYHOR BOJHW B CI0€ BHOpa#Ea pam-
Bo#t 0,25 Ha omopuoit uacroTe !on = 2 T'n. 3r0 cpezHee 3HAYEHME ZOCTATOY-
HO X8paKTepPHO  ZnA BepxHe# pHxio# Toamu [1?1]. Pacuern npoBeAeHH ANA
IOPU3OHTANBHOR KOMIOHEHTH CMENOHUA NPY HOPMAIBHOM N8ZASHUM IIOCKOR
o0vemMEod BOXEN SV, Boasa uUMeeT BuZ uMuYyasca Bepaare (¢ napauerpaMu:
T1=0,15 0,3; 0,6 u 13 P =1;t»5 ¢). Nepuozy BOAH U AJMTEABHOCTH OCHOB=
EOTQ Iyra KoJeCaHuil BHODAHH XapaxTePHHMU ZAA CAACHX ONM3KMX 3€MICTPRCE—
HuiA,

llpu npoxomzeHuE BOJAHN Uepes cjoll mpH Beex pacyeTax BUAMMHE NEpPHUOAH
BOABN H8 NOBEPXHOCTHM CAOA OTAUYANMCH OT HEPHOZOR NAZAVWETO UMOYHSCE B
Ipezenax +5%, a COOTBETCTBYONAS IMUTEABHOCTH KOJSGAHME HIMEHAIMCEH
3 Npezenax +20%. LNA OUGHKM NPMPAWOHUA MHTERCHBHOCTM KoJeGamud Ha
CB000zHOR NOBEPXHOCTY COR CPABRUBAAACH BEAUUMHA MAKCUMANBHOU aMIIM-
T¥Zs A, paccunranxol axceneporpaMMb C MAKCHMANBHON aMnauTyZol nazan-
fero mmyasca Bepnare Ay, Aalee oNpeAOAAnach BEAMMHE K =A,/A,.

Ha puc. 5.2 npuseden:y Tpa@MKM M3MEHEHMA BEJUUMHM Ky B sasucumoc-
™™ or H/); napameTpaMu KDMBHX ABIAKTCA Benuqanu'vs/ﬁs u8,/e Max-
CLEMansHan BenuynHa npupanesuad UKTEHCUBHOCTH xonedaﬁuﬁéua rpyﬁre no
CPaBHeHMN ¢ UHTEHCUBHOGTHN HB CKAILHOM OCHOBAHMY paBxa 4,25 npg
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J 1 [ | L I B
a8 g7 95 10

T B I W | L [ B AN N

a7 95 0 47 15 0Hh g
Puc. 5.3. Tpafxm saBUCHMOCTY MHTEHCUBHOCTM KoneGaHuRt Ky i Ky phxd
n0TO cnos oF H/A npw yraax nagexus somsu 25° (a) u 45° (6);

Y51/V$2 =0,140,4 (napamerpy KpPHUBHX)

H/A = 0,25. C yueBBWeHNEeM BEJUYMHN VS;/V‘S;, or 0,6 70 041 B odnacmn:
H/j = 0,25 BeamuuHa K sospacraer B 2 pasa. B uuTepsaxax H/i, pask
0,08-0412 n 0,6-2, NpupameHue MHTEHCHBHOCTH CIa00 8aBUCHT OT HEMUN
Vs, Ns, s opu B/ < 0,08 n H/A>2 Bemmuuna Ky=2, Busnue CIOs s‘uecb'
CKa3NBACTCA HA GMINIMTYAaX PETUCTDUDYOMEX mmynscos. 3

Ha pue. 5.2, G-I NOKa3aHo BAMRHME HAOTHOCTH CAOR PPYHTA Ha KHTE
CUBHOCTS KOMeGanui. [lpy MameHeHUM IJOTHOCTA B npejsasx 1-0,65 HHTE]
CHUBHOCTE KoneGaHu# B o0nacTu MAKCUMyM2 yBEJUUMBACTCH NPUMEPHO HA 1 s
INA PA3NUYHHX BHAYEHHH V54 /Vs . B cpeaseM OTKNOHEHME NAOTHOCTH HE ':
115420% npu NoCTORHCTBE ocmansﬁux NapaMeTpoB NPUBOZUT K MSMEHEHUW | )
TEHCUBHOCTH H8 +5++10%. . A

Ha puc. 5.3 npnBegeHn rpaluKky M3MeHEHMA MHTOHCHMBHOCTH KozeGaH
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ropnaonranbﬂon (Ky) 4 BEPTUKAALHOK (Kwa COCTABIADMUX KoJeGaHu#l npu
gaKIOHHOM NAZEEM) BONHH HA NOAOWBY CA0A. [pM MBMCHEHWN YIJI& NaneHws
§ npeAeiax 0-25° pas ropuaoHTaxbHOH KOMTIOHEHTH YCKOPEHK# MaKCHMaNbHie
suauenns Ky NPUYPOUSHH K 0ONacTH H/A =0,25; npu yseauueHuu yria ac-
coZNTHHE 3HAUGHUA 3TOM BEAMUMHH YMEHBNAWTCA, JLIA BEPTUKANBHOM KOMIO-
HeHTH Ky NPH yrze 25° MBaKCHMANBHH® SHAUEGHUA NOAYYEHH NP paBHOM 0,5
QTHOHEHHM MOUHOCTH CNOA K ANMHE BOJHH, 3HEUEHUA Kw“u' Lag

Vs,/V$¢ =0,1 Kg=3,5. 1 yUEHBWAETCA C YMCHBWGHUEM CHAUKA cquocren Ha
rpeEMuE. XapaKrep 3aBHCHMOCTH Ky or H/J npu HOPMANBHOM NAACHUM M X0
3H8YeHMR yT7I0B 20~25° mauenserca waiuo.

Jns yraa NazeHus, paBHOIO 45%, NOMYueHH 3aKOHOMBPHOCTH, MMEWLUE
cymecTBEHHO MHOM xspaxrep. O0nacTs pesoHAHCA ropuaoHTansHOR Ccocras—
gApuel HaxOAWECH B MHTepBane H/A = 0,540,75; BepruxansHo# cocraBafn-
mefi - mpu H/A=0,5. lipw arom yrae nagemna Ky Ilp'n‘Vg/Ys o = 021¢0,4
MAKCHMATBHEE SHAYGHUR eruauenanwca B npezenax 2-2,6; KW'= 1,545,5,

lonyuesHHe 88KOHOMEDHOCTY ZAWT NPSZCTABJEHMA O X&PAKTEPE H3MEHE-
¥uA WHTEHCUBHOCTH KoneGaHu# NpyM MBMEHEHWN yIza MOZX0A& BOJHH NpU ro-
pHBOHTaJII:HHX rpamuax,n OPH HODMAJIBHOM M8ASHUHA BOJHH IO 3THUM XE
KpUBHY MOXHO OLOHUTH 2QQexT BAMAHUA HOKJOHHOU PpaHuUN paszena.

[lpy npoBepKe BOSMOXHOCTM MCHOJAB30OBAHMA CTONb YNpouesHOH Mojenu and
OLEHK! LPUPANEHNs MHTEHCMBHOCTH Koxedanull ofparuMcs K CpaBHeRUN C
DPEAJBHNMY HACNWZGEMAMM ¥ HOKOTODHMM MHOTOCAOUHHMY DBCUSTHHMU MOZENA-
. QueHuBasS ocoCeHHoCTH paspymeHul sewmnerpaAcerus 28 mapra 1970 1.

3 Teause (Typuma), HEKOTOPHE UCCAGAOBATENY NpUILIM K BHBOZY, UTO MOB-
PeRZEHUR 3A8HUM BHBBAHH 0COCEHHOCTAMM KoneGemul rpyura. lozpolHoe
ONMCAHMEe I'OOJOTMYECKOT0 M CedCcMUuecKoro paspesoB Zas sToro padora mpu-
BojuTca B padore [173].

Tpanuus Ha STOM yYaCTKE MOEHO CUMTATH IOPUSOHTAIBHNMM, K3BECTHH
3HAYEHNA CKOpoCTeR ynpyrux BOoAH A0 TAyOuH: 2,5 KM, HauGonee cunsHol
AN NONepeuHNX BOAH ABAACTCA IDAHHENG HA TIyOHHe 135 M MEXAY IANHEMA
H necxauu, CKOPOCTEH NONEPeUHHX BOJH AAA Koropodl pamsma 0,38 wu/c; Huxe
sajeraer nauKa IMMH MOGEOCTBD 190 M Co cxopocrsw Vg=1,22 EM/c. CKauoK
cropocrelt Vg, /Yg =0,31. Celcuuueckull adfexr, onueHenyul no CreneHu NOs-

Taoanuna 5.4

——

HOllep H xi - S ) )
enos ! 3
o — Vp, x/c Ve mu/c €, r/cu AP AS

1 0,004 0,025 0,38 0419 1,81 0,475 0,35
& 0,015 0,015 2,5 0,89 2,4 0,06 0,04
30,5 0,5 3,9 1,7 2,5 0,08 0,08
4 6,1 3,5 2,7

N‘%——
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A Puc. 5.4, Pacuersse ak-

a2k CENePOTPANME JUIA MM=
L .}] {\ . . Iynsca bepnare
a s a-N-; 6 - M2, Illapa~
- NETpH uOZeNM NpUBELOEN
—(2 i] b B 1801, 5.1,

Yrox nagennio=1Y

pexzennst aZanuil rapaEa # KPACANBHOTO HeXa (COOCTBEHHNH MEpUOZ Koxesas
Hyll T,=1,25 ¢ # 3geuus nogeresumy T,=0,64 ¢), pasmuuaich NDUMEPHO Ha
1 -6ann, COCTABAAA 7-8 M 6~7 O8AJ0B COOTBETCTBEHHO. SAAHUA DACHONOKEHM
Ha OZHOM yuacTxe.

Onpezenuu cooTBeTCTBYNmui oTHM nepuoieM celffcmmuecxull sfdexr no
rpaguky B8 puc. 5.2. [IpURMMBETCA, YTO MSMOHSHNE MAKCHMANBENX SMIANTY
cuenenudt cropocTelt mau yoropenult xoneGanull OZHOIC ¥ TOPO X8 3IGMIOTPH:
CeHUA B 2 paAsa COOTBETCTByST USMEHEHmO celicMmueckoR MHTEHCHMPHOCTH
npuMepHo B 1 0ain. ANKHE BOJNHN AnA PEBOHAHCHOTQ nepucAs T, pasHa ]
0,464 xu, H/) =0,29; zne T941s0.243 KK, H/A =0,55; KU =5 5, KU 2 7.
Jix OoTHODeHME DABHO 2, YTO XOPOmO COriacyerca C aadnnneamnu usueaeuun'
affexra B 1 Gasa. NoZpoSHWe pacuerH ccoleHEOCTeM Kozedaxuft Aaf b330
ro CAYY8A C GHANM3OM CEKTDAABHNX X8PaxXTOPUCTUK NPoBEACHN B [173].
llonyyeHa pasHULA B YPOBHE CNEKTPSIABHNX XADEKTOPUCTHK H& NOPUOAAX
1,271,353 u 0,6-0,7 ¢ B 1,5-2 pasa. ;

lpoBeAeM CpaBHEHUE OUSHKK WHTEHCMBHOCTM N0 ynpomenHol Mozesm ¢ p&
ueTaMA ANA ABYX DEANBHHX YeTHpexcaoMHHX paspesos Bocrowso# Cucupm.
TNapauerps MoZenell faHy B 786X, 5.1. PacuerTs NPOBEAGHN ANA NaZ8DUSIO |
uunyasca Beprare (T=0,3; p=1; a5 ¢), xozecanus runa SV. '

Hewonee pesrodt ABasieTcA NepBas rpasuua CO CKAYEOM CHOPOGTe} Kone
pPeuHbX BOAH, paBHEM 0,2, Ana MoZeay M= OTHOWEOHME MOLHOCTH Cl08 K
ANMEG BOAHH B BepxueM caoe H/A =0,07; K,=2,6; 4nA moxemu M~2 i
H/A=0,43; Kp=3,5; K,/K,=1,35. H4 puc, 5.4 npusefens pacueriue colloxuy
rpaMMy ZnA YeTHpexcnoMhwx uogeneit M-1 u M-2; CooTHOmEHHe Ama, 74 o

=1,3, UT0 COTNACYeTCA ¢ DUEHKOM, NOAYyUEHEOH IO KPMBHM DHC. 5. 2. :

CpaBHexue npupameHuil MHTEHCHBHOCTH NPEANATAEMHM CROCOOOM AAf =S
nyabCHHX KoleSauult ¢ merozom pacuers Al pea AAA CTBLUOHADHNX Kone Ganm
[175] mokasano, Y¥o B OOIACTY NEPBOTO peaonaﬂca suauenns Al, oueHen+
HHE N0 KPUMBHM pue. 5.2, HECKOXEKO BHme. B untepsane H/4, Soxpuux O,
OTMOYARTCA CYWECTBGHHNE PACXOWAGHMA siguyenudl, Hanpumep, ZAS MMOYAHCH
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HEX xonetasuit zna H/4=0,5 umeex Ky® 3. llo oTsHOmeHHD K CKANe Npu aToM
4aGApAaeTCA BOBpAcTaHUe Al npuwepso va 0,5 Canna, A44f CTaLUOEEPHOIO
KoneCanna Al B avolt Touke pasEO 0. Jaa H/3 =0,75. Ilp¥ CTALMOHEPHHX Ko=
geGaHUAX NPUPANCHUE HMHTEHCUBHOCTE COCTABIAST 0,5 B 0o0nACTYE NEepBOTD
peaoHaHca (H}a=o,25), a Ais MMOYJABCHEHX KojeCammi » mormouawmell cpeze
npu BHAUECHAK H/A4 =0425 8 2,5 pasa HuUEE.

" [lpobefCHHHA AHANKS NOKA3AK, UTO MHTEHCHBHOCTE KoJeGaHuit cymecTBeH-
4o SABHCHT OT NapaMeTpoB NepBo#t pesxofi rpaHumu. [Ipn ®3yueHuu pesoHaH—
cHWF CBOMCTB TDYHTOB B HEKOTODHX CAYUASX MOXHO OTDAHHUHTBLCA CKOPOCT-
HeMU ¥ JHCCUNATHBHHMK [apaMETpPAME PHXAHX OTAOXEHHHA; 1o mepso# pesroft
rpaHHUE ST DAPSMETDN LOJXHN ONTb ONPENENeHH C BHCOXOH CTeneHs» Tou-
HOCTH .

TloxyyeHHue B paboTe 38KOHOMEDHOCTH MOPYT OWTb HCNOABIOBAHN IPH IIpO~
pejetyy pador no ceficMuuecKOMy MUKDOPEUOHWPOBAHWK QAR ONPONEAEHNE HH-
TepBANCE SHAYEHHH MOMKOCTEN! CHOEB M CKOPOCTElt MONEPewHNX BONH B HHX,
KOTOPHE CYWOCTBEHHO M3MOHAT WHTOHCUBHOCTD TUYOUHHHX CefCMUUSCKEX
BORH. '

5.2. MeToz pacyers ceflcmMuueckof peakuuy 0cazoyHoro Saccelfna
c_nonysznunsyyeckol rparmush paszexna

YBosuyeHMe QMRIUTYA ¥ AMMTENBHOCTH KoneOaumi, HaliapzaeMoe B 0CaK0u-
HEx OacceflHax ¥ IopHNX ZOMMHAEX, SENOJHEHHNX PHXJHMHM OTAOESHUSMN [251,
246], CBUASTENABCTBYET 0 CUJNBHOM BINAHWM, KOTODPOS OKS3HBAWT IECIOrnuec-
KU® CTDYKTYDH C KpMBOIMHelUNON rpsuulel pasjsia Ha  mpoxoxgenue celfc-
MUYBCKNX BOMH. JlOHUMAHKE 38KOHOMEPHOCTSN ¥ KOoJWuecTBEeHHadA OLSHKA npo-
UCXOZAWUMK TpU STOM Npouecces u nBleHuM ABIALTCA BaxHOM Bagauell uxEmeHep~-
Hoft celfcmonoruu, B ZEHHOM pasfeins pPacCMaTPUBSETCH METOZMKA Dacyera
collcMuuecKo# pegKUMM BHTAHYTOI'O OCBAOYHOTO Gaccelna (ZOnuHN), HMOXLE-
10 noaysamMnTUYECKyn QopMy B COueHMM, HpU BosAelicTBAn HecTaLMOHADHOH
SheBonmn. llensw pacyera ABARGTCH KOIWYSCTBEHHAR OLGHKA NApaMSTpOB Ko~
reCanult Ra noBepxmocTM CacceidHa Kak QYHKIME YacTOTHOLC COCT&BE.M yINa
fozxozs napawued BOJHG, 8 TAKKE NApaAMETPOB COUSHMA JJMHH M YHPYFUX X&=
PaKTepHCTUR MATEPMENS BANOJHMTENS.

5.2.1. llocTanoBka 38%84A

Pacouorpun oZuopozEce, #80TpolNHOe BKINUEEMS (Caccelin), muexnmee B
fonepeynou cedenun fopMy NOAYINAUNCA, HOMEWEHHOE B MBOTPOMHOE, OAHO-
POZHOE nNoNYnpOCTPSHGTBO. OTOKZECTBUM MOAYNPOCTPEHCTBO ¢ OCIECTEHD
¥< 0, och nonyaanmnca B CEUCHMM BRANYGHWA MOMBCTMM HA HpsMol y =0
(Puc. S.5), Bpezeu mapaws?p R,s X8paxTepuayQuuit COOTHONGHUE WEELY
PIyGumodt w mupunok CeueHHA:

1R3|° b/a,
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Pyc. 5.5. Pacmozoxesue Gacceda B COUSHMM N0 OTHONEKHO K KOODMHA i
OCHM

& - aan "Menxoro® GaccelHa; 6 - zna "raySoxoro” Joup, - woaya

CZBUIra MOAYNPOCTPAHCTEE X BKILYOHMHA; Y uV,! - CKOPOCTH pacupoctpa
HUR BOJH NOAYNPOCTDAHCTBA M BRINYORUA

L

270

Pue, 5.6, Mumyasc Puxkepa fk (T) B0 BpeMEHHOM ¥ CHOEKTDAZBHOM 1Ipe
cmamzenuulf'ﬁs(e” :

Ocs BpeMeHK DasMeUS8HA B 6AUNKUAX AOMMHAHTHOIO NEpHOZA TP' 00k YaC "
TH - B GAMEHUIEX ZOMMHAHTHOR 4acrorH “JP@P -2{!7%. Ts = TIp)

TA6 a M b~ GoABLAA ¥ MBARA OCH BJAMNCE COOTBETCTBEHHO. :;
 OEaKoM R, yOOBMMCS 0C03EAYATH BIAMMHOS PACTONOXEHHE GOXBEOR 0Of
NONYSRAKNCE X OCR KOOPAMEAT X; 3HAK "Igwc" COOTBEEZCTBYST "MONROU™ |
BAoxuEe, 3HBK "MmEyc" - "raySoxol". ByAeu pacoMETDMBATH INOCKYn 2848
4y npexnonarsd, Yro NAPANOTPH,XS8PAKTEpESyOLEAe IeoueTpHD Cacceina W
BOJMOBO® I110X6, HE 34BKECA? 0T KOOPAMHATH. TAKOr0 pOJa MATOMATHUECHAS
BAeanusaUuA NPUMOHHMS NpE NEAeHMM IAOCKOR BOXHN, QpoH? Koropod mapy
J6NEH 00K NPOTAEOHHOE AONMHN C MAAOK3MSHAKWEXMCHA JONSPeUHHM C6YSHEE]
Ha PpaEMIe BKANYEHMA ¥ NONYMPOCTPAHCTEBA 9aZAZKUM YCHOBMO HASANLHOTOY
KOHT@KT8, T.9. NOTPECYyoM HOUDODWBHOCTH ZAA CMOmERuM ¥ HaupaxeHui,
Tpenuny y=0 ssazeguM CBOCOZHOR OT HONDAKOHMSA, 3
" He BKUINYGHHS® CHEB3Y U3 HOIYNPOCTPEHCTEE NEKAST HecTaluoHapHan noY
nepeyHas BONHE '

Usag=T Tn@ephialt-o/le-y/C ) da,

BOKTOp CMEHSHMS KoTOpoH mapaanesen ocx y (SH-BoaHa). Bzecs IR (‘,;)‘:(_
cnekrp naganneh Bomuu; Cy = V/ew 8, Cy =V /4im ® ~ dazosue cxosoc;r g
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pAOAE 0Ce! X H ¥ COOTBSTCTBEHHO; 8 - yroX MEXAy HaNnpaBIeHueM pacnpo-
crpaHEHUA BOJHH ¥ MOJOXNTEJIBHHM HANPABIGHAEM OCH X,

B rakoll [OCTAHOBKE OYAYT MMETH MECTO TONBKO CABUTOBHE ZedopuMaLuu,
¥ A7A ONECAHMA JUPYTOr0 COCTOSHUA CpejH AOCTATOYHO Ba48TH NAPAMETDH

¥ © (XECTROCTD M NJOTHOCTH) ANA BKANUERMA ¥ NOAYNPOCTPEHCTBA
(V=VFZ§1H?”3°° N0AS B NOAYNPOCTPAHCTBE IpeACTaBIAET CyMMy nazewmef,
OTPAXEHHOR ¥ pACCEAHHOR KOMNOHeHT. JuA paccesHHOR KOMMOHEHTH
norpe6yeM BHRONHEHWA CTAHAAPTHOTO YCIOBHA MANYueHWA Ha Gecxo-
HEUHOCTH. ,

AHAaNNTUYECKO® BHPAEOHUG ANA MMIYARCA, N8ASDEEI'0 HA BKADYSHME, 38—
zafuM B. Popue

-@& 5

fo, M=Vr (@-05)e /2.

376Ch .

a=jx (-t /tp] |
The ts- CABUI BO BDEMOHM AJA CMCMEHWA HeHyneBoR vacru mMnyabca B 00-
J8CTh NONOEMTEADHEX BPEMOH.

. AMnauTyABHE CIeKZp 8TOT0 BHDPAXGHHA C TOUHOCTBO A0 MHORUTENfl OHUCH-
BASTCA BHDamBHHEOM i

. 2 Y z

'[Rg(ﬁ)}a ci) ecrp(wu) TP /liﬂ ).
370 XOpOmO M3BECTHHE B celicMoNOTME Tak HaswBaeMuM munyasc Pukkepa
[260], ocHOBEHM NapaMeTPOM KOTOPOTO ABARETCA T -NEPHOZ, KA KOTOPOM
ZOCTUTAETCA MAKCUMYM MIMIMTYZHOTO CNeKTpa CUPHAJNA. BHOOP MMOyanca
Puxxepa B KauyecrBe BXOZHOTO OCYCAOBXGE OIPAHMYSHHOCTEN 6I0 NpeZCTaB-
JeHuA KK B cnexrpansuolt, Tax u Bo BpeMerEOR ocmacTH: (IssT s PEC. 5.6).
Ans vacror, GCoabmmx 3"‘!3(")"2'/1%*), cnexTp curHana apdexTuBHO pa-

ser O, 310 OOCTOATEABCTBO ABAAETCA BHUIDHEHEM IPM  UUCJIEHHOH
pPeannsalmm.

5.2.2, Onucasue MeTOAR

3azaua B npegnaraemolt nocTaHOBKS CBOZUTCA R ZByMepHOM aazave Au(-
PaKuuyu HecrapzapTHOX SH=-BOJEN HE NONYIANMNTAYSCKOM BIJIQUOHKM B HOAy-
Ipocrpancrse. [oAysanunTUUSCKas TpaEnla pashens NO3BONAET PEOUHTH 38~
Aquy zan craumoHapHo#t rapuoEKYecKod BoaHW MOTOZOM DasZeNCHUA NEPEMEB-
Hux [273}. C uCnonpa0BaHUEM NOJYUSEHOIO DOWeHHE AAA HACODS YSCTOT
CrpouTcA ZMCKpeTHAR CHEKTpasibHad nepeiarouHad QyHKUMA (CHEKTDANBHEA
Xapaxrepucruka). llopexos BO BPEMEHHYD 00N8CTh OCYUECTBARETCA NyTEM
peospaaosarua Pyppe NpOU3BOAGHNA CNEKTPAIBHOrO NMPEACTABASEEA BXOZBOTO
Boszelcraua M cHGKTpANBHDR NepegaToyHoR fyEKuMM.

Yacroruuit AuanasoR pAaCCUMTHBAGMHNX CHOKTDAJBHHX Xa8pawTepUCTUK ¥ KO-
JMYECTRO 0TCUETOB ONMCHBANTCA NpM HoMONE MNapauerpos ETA ... ¥ Ny,
B oy =-25/Am1nxapaxmepnayem COOTHOWGHUE HAUMEHBUEH ZNUHH BOJHN
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Amin B DACCUMTHBACMOM CNEKTDE U WMPHHE BEIWYSHUA 2A. IOCHOABKY

ETA o= 2A/VT, o= 2Af  ATHE Tiyiq 4 {max - WnHUMETIHH nepHOA ¥ COY
BEeTCTBYbUWAA €My 4acroTa, napamerp ETA uMeeT cMuca SespaamepHoll dac

I{;-xonuuecmno OTCYETOB, PABHOMEPHO' PaCcNOJOXGHHHX B AKANA30HE
[05 ETApax ). Cnekrpanbane xapaxrepucTuky PacCUMTHBAWTCH ANA KaxZol
creAyeModt Touxu Ha ¢BOGOZHOR rpaHuue ¥ 3aZAHHHX yIZOB NaZGHMA. 3HA
nne_]f ZonxHo ONTH ZOCTATOYHO BENUKO C TeM, YT0CH pacueTHHA zuansa
YacTOT IBPEKPHBAN SHAUMMY® YaCTh CUEKIPA BXOAHOTO CUrHAXA.

Ina nepexoja BO BPEMEHHYH 00nNacTd MCHOIB3YETCH NPOLEAYpPS GHCTPO!
npeodpasosarua dypse (EN¢), NOPAZOX KOTOPORO ONPeAeNieTcs napametpd
NBH@’ BxonHas nocnezoBATENBHOCTH ANA 48CTOT &; >N g 3anonsgerTcs HYMN
AT eNBHOCTD BPEMEHHOTO OTKIWKE, COOTBOTCTBYDLEI'0 TAKOMy NpeicTaBl
cocrasaser T= (}14 ~te (1, -?.A/E'.M LV hTRe ¥ - cropocts SH~BOMHH B R¢

OPOCTPaRCTBe).

5.2.3. OGcyxZenue OPUHATOT0 NOAXOA8

Maremaruueckoe MOASNMPOBAHUE peaisHOR fusuueckodt cuTyaLMM ¢ HOOE
ZMMOCTHU BICUET NPUHATHE TEX WM MHNX AONyueHuM, ONpeAenAcMHX KORKY
HEMU MCCHEZOBATENBCKUMN LSHAMU ¥ BOSMOEHOCTHK NOJYUCHUR MATEMBTEUE
To peueHMA cQOpPMyAMPOBaHHOK saiauy. PacCMOTPUM OTPABMYGHMA H ZOLY
B IIOCTAHOBKE 38Z34M. ,

OcHOBHKE® JZONYyNé&HUNSH Juiehnocrs., Onucadue coo)
HAA Cpejy B paMrax mMHelfHold ynpyrocru ofneryaer nomydeHue apamirud
KUX PoUeHull, NDUMEHEHUE W aHAIW3 WACIGHHVX METOZ0B. lIpK Mamx 7edol
LUAX M pasMepax MCCIEZyeMuX HEoZHOPOAHOCTEH, He ouedb Goabusx B Cpf
HEHMYU C DACCTOAHUAME, HR KOTOPHX CK83HBAWICHA ABASHUA NOIAOMEEMA, f
Ko#l MOZX0A ABZAETCA ONpaBZAHHEM. B TeX CIYYaHX, KOTZA NHoriomenue B
paer CYNECTBEHHY® pORb, OLEHKM, MOAYUSHHWE B paMKax nuHeHuoh yupyj
T, MOKHO HCHONbSOBATH KAK NpeASABHNE LpM DacyeTax Ha celcMuuecxyd
ORACHOCTH.

Teouerpus Gacceita. CnOXHOCTH NMOJYUEHMA aHAIUIMUCCKOTO DOUSHKA
OTCYTCTBME B HACTOANGE BPEMA BHIMCAUTEABEHX CDPOACTB, CNOCOCHEX Ofﬂ
NewdTh YHCJEHHOE DelleHMs TPeXMepHNX 384a4, BHHYEZ8€? OCpaRaThCA sl
ABYMCDHEM NMOZelsM. BUTAHYTHe 0C&Z0uMHE GaccelEy ¢ Npeodiazapmuuu 3
ZOJNBHHMM DB3MEPaMN ¥ MANOM3MCHADMUMCH BAOAL NPOTAXGHMH NONESPEYHHM
YeHHMeM MOKHO pPACCMETDUBATE KAK ZBYMCDHHE OCGBHEKTH IIPM COOTBETCTB
OrpaHMUCHUAX Ha CTPYKTYPY NaZawuero NOJf. k

HcToyHnk. B KavecTBe MUCTOUHMKA NAZALHErO NOAA BHOAPEETCA ManyH
TeAs NIOCKUX BOJH, HANDP&BIGHU® DACHPOCTDEHORUA ¥ HOAAPUSAUMA KOTV
COrIACOBEHA C DACHONOXEHWeM B NPOCTPAHCTBE daccedna. 370 N0aBonAds
CBECTH 3aAavyy K AByMEpHOd npm XapaKTepENX AAMESX NaJADNKX BOJH nij
Ka NomepevHoro pasMepa Gacceitma. Taxo#t MOAX0A ONpaBA&E AXA Teneol
MUYECKEX DECCTOAHMA M N0BBOARET MsCABATECA 0T Aeraneid KOHKDETHOIME
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PoBOTO HBIYUEHHS, SH-xoMNoHeHTa CHOCOCHE EOCTH SHAUMTEABHYD daces 00=-
me#t DHEPTHH nagswuel ceficMpyecxol BOJHH, B TO O BPEMS YUYOT TOABKO
ofHO% 2TOM KOMIOHEHTH YHpOH&eT KONYYCHHE DEWEHEA, 00neryaer ero quau-
yecKyD MHTEpnperauuw. OTMETHM, UTO METOA AOMyCHAeT PAcNPOCTDEHEHUE

ya cayuald P= u SY=momH.

[IpKHATHE ZONYLEHUA, 38 HECYWUECTBOHHNMI WSMEHGHUAMM, ABJIARTCH OOCWLU-
wu Zaf MccaezoBareneit, PasimuuA KACAAMCH B OCHOBHOM MBTOZOB pEUEHUA
liocTABIGHHEX 3a7a4. ‘

MeroZy peuesusA, [Ipy DEWEHHN CTALMOHAPHHX B8aj4a9 ZAAd npocredmux Tu-
[oB BOJH NPEMEHANMCH METOAH, OCHOBAHHHE HA DPHICEBCKOM NPEACTABICHMM
Z1A PACCEAHHOIO MOAf [221, 232, 235, 236, 261] , MET04 DABAGNSHUA NE-
peMEEHBX [270, 273], TaK HO3WBACMHO TDAHMYHHE METOAH, ONMPAKLUSCH
Ha MHTEI'paibHHe COOTHOLEHUA HA Ipanuue [249, 261}. Jnd HeCTAUMOHAPHHX
38489 B OCHOBHOM MCHOJAB30BAJNCH YUCHSHHENE METOAN: MBTOA HOHEUHHX pas-
goczell [85, 238] ¥ 6704 ROHeuwHNX s7eueHTOB [264]. Hamzsi ms nepeuuce-
NeHHHX METOZOB MMGGT CBOM HEX0CTATHW ¥ OrPAHWYCHHA, NOCYAUBEME MCKATh
ApyToli AOZXOMe

[ipeAnaraeMsil 3Z8Ch METOA pa3AGAOHUA NEPSMEHHHWX NOBBOAAET NOCTPOUTE
TOYHyH CIEKTPAABHYN X8pPAaKTepuUCTUKY CPeAM AJIA JOCTATOUHO WAPOKOTO Yacr
MOTHOTO ZMAN830HA ApU MUHMMANBHHX NOTPESKOCTAX B namAry IBM. Tipumene-
HHe METOZA PaAsKeNeHUA NOPEMCHHHX OI'DEHUYOHO ANA JOKSABHHX ABYMCpPHHX
BRANUCHRY reoMeTpuod ceyenns KpyroBod wiM smnunTMyecko# dopmu, OzHaKo
2T0 OTDAHUYCHUE MANOCYNECTEEHHO II0 CISAYONUM NPUYMHAM: CEUCHHA MHOIUX
PeaABHEX ocanoqnux'ﬁaqceﬂuon nmenT QopMy, OIMBKYR K AANUNTUYECKOM;
ceMedicTRO BMNCOB ONMCHBAGT JOCTATOUHO WAPOKMM Kiace (Quauuecky MH—
TEPECHHX CTPYKTYP; YCIOEHSHNE JOpMH CEYESHUsl HEONPABRAHHO C TOUKM 3pe-
HHA TpUGIvxeHwii, BAJONSHEHX B OCHOBY MoZezei. ’

CnekTpansraf NepeiaToyuas X8paKIEpPMCTUKE, DACCUMTAHHAS OAMH pas,

. MOEET CNTH HCNONB30BAHA ANR DACUCTOB PCanuuy 0accelHa [pd BXOZHHX CHI-~
HaJax, MMEWMX pasINYHOE CHEKTPaNbHOe NpeicraBieHue. Meroh nosBoaAeT
BeCTH pacuer ZAnA NPOU3BOJBHHX YIJAOB HaJEHUA O4HOBPEMEBHO AJA HECKOIb—
Kux sHayeHmi! NpaKTUYECKM Oe3 YBEIWUEHUA BpeueHyu pacdoTh NPOrpaus. Or-
METHM, YT0 ANR YMCHGHHHX METOAOB PECUETH HECTALMOHAPHKX 384aY NpH
HAKJIOHANX yIiaxX NaZeHUA HATAJKMBAKTCH HE CEPHESHNE TPYAHOCTH.

llepexox ® BpemenHHM IpeZCTABIGHMAM NOSBONAET BHABUTD DHL UHTEpEC—
BHX ¢ npantuyeckod TOUKK aperuf 3QfeKToB NpoXosAerus celfcuuveckux
BOMH B Cpezax ¢ KPUBOAMHGHHHMU TpQHWMLAMM PasfieNa, CKPHTHX B CIEKTPalb-
BOM npegcraBaeHMM.

5.2.4. Tporpausas peantsauus

Usnowennsdt mozxoA peammsoBal B BuuE LBYX HE3aBUCHMHEX IPOTPaMM:
THR # SELSM, samucasHEX Ha fshke ®OPTPAH-4. [lporpaMui OPMEHTHPOBEHH
g“” Pa0oTy N0z ynpaBieHMeM onepaiuoHHol cucress O0C-PB 4NdA MamMH TUNA

M‘4» OZHAKO Opy HEe3HAYWTEeNBHOM WSMEHSHWYM MOTI'YyT padoTaTh B Zpyrux
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ONEDPauUOHKENX CUCTOMAX X HA ADYTMX Mau¥Hax, HanpUMep HA MAUUEAX THO|
B3CM uam EC. OrmeTHM, UTO NOTDPECHOCTH B oneparmBHOR mawmary THR u §
HE npesuuaer 64 K6 (MaxcumansHWik pasuep naMATH, AOCTYHHHA NOAB30BE
a0 Zng semdE CM=-4).
HasHayeHMeuM NPOrpaMMb THR ABAAETCA BBOA BXOAEHX NApaMerTpoB 3al

B crneuuansHult a#in, pacuer CHBKTPANBENX XapaKTEPUCTUR ZNA UCCHExye
B& CBOGOZROM MOBEPXHOCTM TOYEK NpM PA3IMUHEX yIMax NOAXOZA ¢ LOCHG]
mell ux senucsp B Qaiin Ha Aucke. YAopManus, 3ANUCAHHAR B 2TOT (AN
MOE€T OHTH MCNOAB30BAHA ANA HEe3aBuCHMOM 0OpagOTHM, Hanpuuep Aax pag
T8 BPEMBHHOTO OTHAMKE, IPU OTIMYHOM 0T DUKKEPOBCKOI'O BXOZHOM curHag
llporpauna SEISM ocymecTsiReT CUNTHBAEME Jailna BXOZHNX HEpaMETDOR M
gailna CNEeKTPAnBHHX X8PAKTEPUCTHK, NONYYEHHNX B PEBYABTATE PACOTH I
pasun THR, 3aTeM YMHORAeT CIESKTDaNBHNE XBDAKTEPUCTHKM HA CIEKID UM
nyasca Pukkepa M npu noMomu B¢ Qopumpyer gaitm cellemorpauu s COOTE4
CTBYOIMX TOYKAX H& CBOGOAHOM MOBEPXHOCTH ZAA 34AAHHNX YIAOB NOAXOX
NporpauMs MMeNT CISZyOm#eé OTPARMUEHNA HA BXOAHNE NADSMETDN, o0ed
NeYRBaKINe TOUHOCTH BHUMCHeHWH NopAZKa 1%: ‘
CneKrpansuyd zwensson, oTHeCEHHWH K RoZcTUAsOmEst v _
cpepe : ElAmax € 2§
CKOpOCTHAA KOHTDACTHOCTS YN, ¢ 3
_TlapaMeTp CEYEHUA BIUINYEHHA 1€ [Pl £0§

MaKCUMaNEHOE KOJWYECTBO ZUCKPET B NPEACTABIOHMM
(cnexTpaabHOM) BXONHOIO CHTHANA N §\< 64
MaxcumansHu# Ropagox B¢ N5

MakcHUManbHOE KOMMUECTBO TOYSK HA CBOCOAHOR noBepx-
HOCTH, JUIA KOTOPHX MNPOH3BOEMTCA pACYET
MaKCHMaZbHOC KOJMYECTBO YIJ0B NAZeHMH IMPH OXHOM
pacueTte

llpefient MBMECHOHMA KOODAUHAT UCCISAYOMHX TOYSK HA
cBoGofgHOK noBepxHocTH (B eNMHHUAX WADUHE BRINUEHUA A ]x;/ﬁ] 9

5.2.5. llpuMep pacuersy

~ PacueT GPOK3BOZMICH NpPM CIESAYWIMX 3HAUEHMAX BXOZHNX napauempcn
oTHOuGHME CKopocTel V, /¥=0,5; orHOmeRME xecCTKoCTEHd J-,,/ n =0,167; n‘.'
uerp cevenuf R=0,7; CooTHOWeHME MUEMMANBHOR ZNUHN BOJHN 3 HOAXOZR
CHIHEN® X WADMEN Oaccedna ETA, . = 2a/Q = 1,5; KOAUveCTEO rapu_
N;, AJAA KOTOPHX NPOMBBOAUACA pacyel B ZUANA30HS [0; ETAM,], P&BHOY
MacuTal BDeMSHM ONUCHBAeTCH coorHomenueM [{]V/A=10 (A - monozuEa Wi
HH 6acceMHa). PesyasTarTs pacuers o0paGaTHBANMCH NpH NOMONM .CTAHZAN
Horo naxera rpaduyeckux mnporpaum "I'padop”.

Ha puwe. 5.7 mpezcTanieHd CHEKTPENbHHE SMIIMUTYZAHHE IEPEAATOYHE
PAKTEPUCTHKY [U(w. :c)} B ACCAGAYeMHX TOUKSX KA CBOCOZHO! NoBOPXH
INA yIA8 Naiesus 9=6°, BeaMuuHa [U(o). I.)]Z HME8T CMHCH Kos(dmnue
yonueHus B Touxe X 3a cyeT Gacceltsa NpH NaseHMM BOJEH Y4CTOTH ¢
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Pue. 5.7. Gnexrga:zsaue xagame normxn U Q. %) na ososozuolt noepxuoo-
M (-24 ¢ x ¢ 2h, 050 E1,5) %a); cedexne GacceiHa, CX€M& pacLONOkE~
HUA pECYETHRX TOYGK Ha CBOCOAHON NOBEPXHOCTM X HanpaBAeKHEe RajeHKS
BXoZHOTo uMiynsos (O)

3%ecs u Ba puc. 5.8 napauespy wozemu: ETA, =1,5; Re0,7; 0a60°%;
VNy=2; pylp <0167 [KTV/A =10 11,

GRunuvREO} aMmnuryZoB. Ha rpadukax 0TYeTANBO BHACIAWICA TPH SOHN, KOP-
Peauposannne ¢ rpepuuand Sacceina: ocBemenHas U TeHeBad, PACIONOXOH=
HNe no passwe CYOpoBN 0% Gaccelsa No OTHONGHEO K HANDABASREN pacapocT=
PaHeHuR omrEasa (TOUKE 1-14 ¥ 75-88), E soHA caMoro Gaccelma (TouUKM
15-74), .

Ina soHH GacoeRHa XAapaxTeDRO CHANEHO®, WYBCIBUZENBHOE K MBMOHEHRND
980TOTH ¥ paCNOROEOHMN T0YKE EACADASHEA yOMIGHNe curmaia. Hemume
Saccelna cxaswBaercn Ha CIOKTPAJERKX XGPAKTEPHCTUKAX K B OKPECTHOOTH
Oacoeitug (B ozcyrcreue Gaccedia CRNEKTPENERNG XapAKTOPMCTURE Npexcras—
‘Jlfum O npsuse [U(:b, x)a]. HeCHMMETPUYHOCTS CNOKTPAABHHX XBPAKTOPHCIHK
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Puc, 5,8. CelicMorpsmua sa CBOGOZHOM MOBEPXHOCTH B OTCYTCTBME Gacee i«
HE (8); celcMOTpAMME, DACCUMIAHENE ¢ yYeToM Oaccelua gmar PASMOTKE §
00 0CH BPOMEHM COOTBETCTBYST ZOMMHAHTHOMY Nepuozy Tp=U,4 BXOZHOIO
ndiyasca) (6); cxeMma pacnONOEEHMS DACYETHHX TOYOK *HA CROSORHOM IO~
BEDXHOCTH W HaNpaBjoHWe NaZeHMA BXOZHOTO MMIYyABCE (E) '

llapameTpy MOZEAW OM. HA puc. 5.7

OTHOCUTENBHO LEHTpA Jacceliis CBUZSTENECTBYST O CHIBHOM BAKAHUN yra5§
NOZX0A& H8 PACHpOCTPAHEHNE CHIHEXE, OCOCBHHO B OONACTH BHCOKUX Yacy)

Ha puc. 5.8,0 npusepesy pacuerHwe celcMorpaMmus S {, ) 18 CBOGOAH)
TOBEPXHOCTH ZAJR MMAYABCE PuKKepa [260],33amoro B KRYECTBE BXOAHOTGY
(pre. 5.8,a). JOMMHAHTHER 9aCTOTA B CNEKTPE 9TOTO0 CUTHAIA COOTBErCE
Baza ETA, . /3. ®opumpoBanue nons cueueHulft ovpamaer adderr npoxoxae;
ceficuuuecko¥ BOTMHN dYepes ABYXCKOPOCTHY® CPBAY C KpuBoaumeiHoR rpaxy
ne#t pasgens, Kex ¥ HE CNEKTPANBENX XAPSKTEPUCTUKAX, BHAOARNTCH B0HINK
caMoro Oaccelua (Todmu 8~27), OCBEWGHHAR ¥ TEHEBAR 80HH (TOYKM 1-B
u 28=34 cooTBETCTBEHHO), IloMMMO NpAMON BOJHH, OTYETIUBO NPOCMATpUBEE
CA uyr4, o0pazoBaHHUE B PeayasrTaTe orpamenudl or Gopros Gacceiua. 4

BO BpeMEHHOM NpeACTABNOHVN BHABAAKTCA BAKHNE C NPAKTUYECKON TOUM
3peHUR a(dexTs BaauMoZelCTBUR nagewnel celfcmuuscko# BOMHN M 0CaZD '
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ro GacceMHa, CKPHINE B CHEKTPAlbHOM NPEACTABISHMM. 58 CYET Nepepacipe-
JelehyA SHEPIUM NajskueR BoJHN — B peayasrare orpaksHull 01 CrOGOZHOH
TpaHuBlb u coBuecTHOR rpaHuuM CaccellEa ¥ noxcrusenmed cpeAs - MPOUCXO-
7 QopMUPOBEHKE NOKAJBHNX NOBEPXHOCTHHX BOMH. JOKSNBHHE NOBEPXHOCT=
HEH6 BOJHHW, OTDa®&aRCH OT GOPTOB (acceiHa,yPeXWuNBaw?T NAMTEALHOCTb XKoXe—
gomuil B OaccellHe, BsauMoZeicTBYME 9TuX BONH C npaModl BozHo# ¥ zpyr ¢
ApyTOM OpUBOZMT K JOPMUPOBAEMD 3KCTPENANBHHX cMemeEudt (rouxa 20).
PacnpoCTpaHARCH U3 30HH (acceliia B OCBOWEHHYW 30HY, 9TH BOJHH {op-
MHDYOT TapasuTHEA cursa; B o0paTHOM NO OTHOWGRMW K Inajewlell BojHe Han~
paBAeHMM, JTO NPOCMABTPHBAETCHA HA rpafmMkax Zus Tovek 1-8 B Buje ABYX
UyroB B MHTepBajax BpeMeHu 0,8~1 K 1,2~1,5 c. B rereBoit some npoumcxo-
ZuT YABOGHME CUTHaJ&, TaK RAK SHEPTUA NaZapmel BOXHN NOCTYyN&eT TyAa
ZByMs NYTAMUS 1O DOAYNPOCTPAECTBY M UEpes M6eHe©e CHOPOCTHOE BKINYCHHUE
¢ HexkoTOpOM BpemeHHON sagepzxol., 3a cueT BTOIO0 Ha TIpafUKEX B TOYKAX
28-34 HaOIKZE8TCA XAONOREMTENbHHN UyT B uETEpBEnS BpemeH 0,6-0,8 c.
TaruM 06pasoM, PACCMOTPEHHAA METOAUKA {O3BOJAET PACCUMTHBETE celic-
MMUECKYH PBAKLMD 0CAZOVHOTO GaccellHa ¢ noaysamunruueckod Popumolt Huxnelt
IpaHyly KAK B CRNEKTPANBHOM, TAK U BPeMEHHOM NpegoraBiaexHKd. Hapapy ¢
OCLENpUEATHME B WHESHEPHO-CEHCMONOTUUGCKO NPaKTUKE CNOKTPAXBHHMU
NpeACTABICHUAMN NOPEXOA K BPOMSHHHM NpPeACTEBIGHUAM OCNEIvYaOT PUaUYeC—
KY0 MHTEDHPeTAUMK NPOMCXOZANMX NpPOLSCCOB, NOSBOJASET CBA3ATH TAKUS
HaraAgHye Quanueckue NEPAMETPH, KEK CHKOPOCTE JIOKAJBHHX NOBEDXHOCTHHX
BOZH, DEOMETPUYECKUE DpasMepH Oaccellua, yIoa NOZXO0Za BOJHH C OLEHUBAG-
MM 3QfexTOM HE mOBEPXHOCTH.

5.3. MerTos KOHGYHHX BJEMOHTOB s pacyera Kozedanul cpeg
¢ _NpON3BOJEHHMY PpaHUUEM) pasZeya

5.3.1. Cyusocrs Meroza MKD CMP

Ana cpes co CNOKHBM XAPAKTEPOM CTPOSHWA, KOTAS NPpUMEHEHN® OMNUCEH=
HHX BHlWe MOzenel HesPPOKTUBHO, LE8A€CO0CPABHO MCMONB303aTH AiA CMP
ducnennst Merog pacuera ¢ npumeHeHneu MK3.

Cyrs MerozZa sakmouaeTcs B CASAYOUSM. LpeAnonokkM, YTO MHKEHEDHO=
reonormyeckalt npoduns uccaeAyemod MOCTHOCTM B OZHOM M3 Hanpasnexnl
Uyeer Bug, noxasaguufl Ha pume. 5.9,a,0, U ZIA yuacTka moBepxHocrH CD
TpeSyercs paccuuTaTh KONSUS8HHA 36 MHON NMOBEPXHOCTH.

EHF! DEUWEeHUA Bonpoca B pacCMaTDUBAEMOM MOAYHPOCTRAHCTEBE BHICIMM KO=
HEUYHOMEDHYK MOZENB IPYETOBOX cpeaw B BuAe, NpPEZCTABICHHOM Ha .
puc, 5,9,B. 3zecr muxHul rpanwymull KOHTYp COBNaZaeT € NOBEPXHOCTEW,
Hime KorTopoM rpyHT NpeANONAracTes HACTONABHO ESCTKMM, YT0 €I'0 MOKHO
Cwmrars negefopmupyemuM. Yame BCEro 3a TaKym NOBEPXHOCTEH MOKHO npu-
HATH Kpomaw HeBHBETPENON YacTU KopemHOK NOPOAH, MoACTMNAKWEH IPYHTO~
Byb Tomuy, Yro me KacaeTcH GoKOBuX rpamed wozeam AB m EE, To oHu BBE-
ASHH B npezmonomeHMM, UTO NPU UX AOCTATOYHOM yASZSHUE OT yuacrka CD,
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Puc, 5.9. Huxenepuo-reonoruveckrid npoduns ncenspyemoR uecrsocTy (8)

TPaHiIUN pacueTHOM Mozeanm rpyHrosolt cpean (0); KOHEUHO~3AOMOHTHEA Dk
yerHas MoAens (B) ;
1 ~ CYIAMHMCTNE I'DYHTH; 2 = CYNOCUBHHE TPYHTH; 3 ~ CYIARHMCTO-CYNecH
YAHHE IDYHTH; 4 = IDABRAHO~IBNeUHNE IPYHTH; 5 = CKEJBHHA IDYHT; 6 =§
YCNOBHWE HOMED CAHOR; 7 ~ Houep y3:A 4

T.8. NPU A0CTATOYHOM ZiuHE MOZEJM TpyHTOBO! Cpedk, peaibHas KaprHAad
celicMuyeCKNX KoneGaHu! HE BTOM yuSCTKE HE OYAET MCKAXEIBCHA. 384ABAA
Az ocrosenns Bf kak znd wecrxolX muardopun ceMCuMYECKOEe BOIMyWSHUO
B BuZi® 8KCEeNePOTpaMME, CTABNM 3ajady ORpeAsacHMA celicMuaeckolt peax.;
LuH MOZENH. 4
Anst peweHus NocraBreHHON 3ajgauu MCNOABBYeTCH uucheHHwU MeToz pe ;
HUA 38734 MEXAHMKY JeGopMUDYeMOFO TBEPAGTO Texa - MKI. 3TOMYy METOZAW
HemejueMy sa NOCNGZHWE ABSALATD JET UMPOKOE NPUMEHEHHE NI POUCHKA:]
MUX PasHOOOPASHWX 38JaY¥ TEXHUKU, NOCBALGHO OONBWOE YUCIO pador'coa‘
Rux ¥ 33pyOexHWX 8BTODOB., 376CH OIpAHMUMMCH CCHAKOM jump Ha HauGONEE
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48BECTHHE TDYAE [90, 166] ¥ yxasew ABe 0CHOBHNE, XPAKTEDHHE 0COOEH~
HOCTH METOAZ, KOTOPHE ONpeJeJAnT UeNeco0CpPasHOCTh ero0 NPUMEHEHUA AJA
pemeHnd paccMarpuBaeMoit 3azaum:

1) METOX ZaeT BOSMOXHOCTb UCCICAOBATH KOHTHHYANBHKWE CPE3H C YUETOM
He0AHOPOZHOCTE]]

2) BHUACAMTEJBHNG OLEDALMA JeTK0 IOANSWTCA &ACOPUTMM3ALKM, YTO NOS-
poNAET CO3ZATH aPeKTUBHHE NpOTPaMME C BHCOKOK CTENeHbw aBTOMaTM3aLUn
pacYETOB. } :

CrazanHOe (ojee HaTlJAAZHO NOACHAETCA B CACAYWWHX HUKE Da&3LEN8X, HoC~
BANGHHNX OMKCAHMD OCHOBHNX MONOXZEHUE NO UCHOAB30BAHHK BHUMCAMTENBHOMR
nporpaMuN. 378 NPOTPEMMA DEanN30BaHE B PAMKAX BHUMCAATENBHOTO KOMIJGK-
ca CUMCH (paspafoTaHBEOrO And BHUMCJMTENBHEX MamuH cepuu EC), Korophi
¢ COOTBETCTBYWNLEH MHCTpPYyKUMe! ero MCHONB30BAHAA HAXOAUTCA B (QOHZAX
BHCTHTYTA CTpOMTENEHOR MexaHuku M celicMomoruu AH I'CCP.

CleZyeT 3&MOTHTH, UT0 KOMINGKC BHUACAMTENLHHX nporpamu CUMCH szns-
ercA pasBuBapmelica cucreMol, XoTopas ROCTOAHHO COBOPUEHCTBYSTCS NyTEM
Z0CaBIEHMA B HEE HOBHX BHUNCAMTSABHHX NPOUCAYP (HOBHG TUNH 3NSMEHTOB,
yuer HejmHeMHNX cBoHcTB cpejiy ¥ Ap.). B HacTOHmEM ONNCAHMM HE NpUBO-
ZUTCA TEKYLES COCTORHME KOMNJEKca, & ZOHH JUWEF HamG0Iee XapaKTspHue
yepte MKG CMP.

5.3,2, OCHOBHHE CBSZSHMA 006 WCXOAHHX AAHHHX

OcropHaR uzes MKI saxnpyaeTcA B TOM, YTO MCCireAyeMui o00BeKT Hpei—
CTaBAAETCA B BUAE COBOKYMHOGTH OTASABHEX BIGMEHTOB KOHEUHHX P&aMEDPOB,
CBA3QHHLX MEXAY coCoR B yanax. B KaueCcTBe SI6MEHTOB UCIONB3YLTCA TEi8
Pa3AMYHHX KOHQUIrypauud: npusMyd - B TPEXMEDHHX 38Za4Y8X, CTEPRHU — B
Pa3HHX KOHCTPYKUMAX; TPEYTOJABHMKM, UYSTHDPEXYUOMNBRMKM U APyTue IJOCKME
$uryps — B ABYMOPHHX BaAAUYEK.

Ha puc. 5.9,B nokasaso pa3CHeHUS paccMaTpuBacuOd MOZENu Ha TPEyTIOIb-
HHE QJCMOETH. B NpeZienax KakAOT0 3JEMCHTA MATOPUAN OXZHOPOASH, T.C.
B/IGMEHT He MORET COJ6PEATH HECHOJBKO DA3HOBUAHOCTER IpyHTOB. Beero B
paccuaTpyBacMOM NpUMeps, KAK BHAHO U3 DHCYHKA, BHASXAMTCH NATH TUIOB
TPYHTOB ¢ pasiuuBEMy QUSNMKO-MEXOHUYECKAMA X8DAKTEDPUCTHKAMM. JTU TUIH
TPYHTOB Ha PUCYHKe NEepEHYMEBDOBAHH, & TIPEHHMLUN KX pasjeaa BHAGAEHH XKup-
HEMY JIMHKAML. :

TeomeTpus npezcrasnenHOM HA puc. 5.9 cpeAs, AUCKPETU3HPOBaHHOR HA
KOH@THHG ANOMEHTH, ONMCHBAGTCA COOTBOTCIBYOMUMM AAHHNMU 00 y3uax !
SIeMEHTaX. Y8JH M BI6MOHTH ZAA 3T0F0, KAK BUAHO U8 PUCYHKA, NEpEHy-
NepoBalN (uB-88 NEpEerpysKU DHCYHEA B KPYXKSX yKasaHh HOMEPa TOABKO
ABYX 370MEHTOB - 41 u 49). WBopmauud 06 yaZaX BKIOYEET B ABYMSDHOM
Cayyae KOODAMHATH X M Y Ana Kagzoro ysna. AHdopManua 00 BJIOMEHTAX
BibaeT nepeyeHs HOMEDOB Y3JO0B SIGMOHTA [0 OTJEABHOCTH AJMA KaxAOTO
SneMeHTa. Hanpumep, AR 3AEMEHTA 41 HA PUCYHKE 384AWTCA TPM UMCIE:
8, 33, 32, JuA ozeMeHTa 49, aHaXOrWWHO: 33, 38, 37.
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Puc. 5.10. lipexcrasnesue pacueTHol MOZenM IpyHToBOM CDEAN B BuAe C
KYNHOCTH. NOACHCTEM

Mogens ABYXMepHas; JL- NONHOCTH DHXIHX OTHOXeH#d; X = paccroAsue

MlozroroBKa yKasaHHHX ZAHHNX OC y37aX W BJA6MEHTIX ABIACTCHA CaMoM
TPYAOSMKOY YaCTBU B NpONECee NOATOTOBHM MCXOZHOM wHbOpMAUWH 0pU Af
ASHUM DACYETOB. s 0GAETYECHU ATOTO B BHUACTUTEABHYD NPOTDAMMY. Big
YeHA NPOLEAYPA ABTOMSTUYECKOro QopMUpOBAHMA STUX XBHHNX A7 cayuady
KOT'Z4a8 KOHGUHO—BJEMEHTHAA CETKa UMEET HOKOTOPYH PEryJApHYN CTPYKTYR

JInA TOfICHEHUA GKB38HHOTV, KA DuC., 5.10 NPUBOXMTCA KOHEUHO-3NCUY
HaH MOKEND HEKOTOPOI® IANOTETHYCCHOIO UHESHEPHO-FEONOIMYCCHOTO Hpg
N4, Ha MoZenu BuZGJEHH OTACNBHHEC UACTH, TAK HA3HBACMNEG NOACHCTEMH
JopMa KOTODHX ¥ XapakTep AMCKDETN3ALMM HA HOHEUHNE BICMEHTH 1M MM
ompefieneHHyD 38KOHOMEPHOCTH (fiogcucTemy A,B,D &, G,H,I K), Wiy xe Gp
poxbHu (mopcmeremy C,E,F,I). JaHHne of ysjax u 3NeMeHTaX 3a8JapnTea
NENOoBATEAbHO ANA RAXZOW MOLCHCTeMH. Ana mnopcucrew A,B,D,E,G,H,I,E |
9TH RaHHHe (opMMpynTCs NyTeMm Peosa B OBM ofHoft nepdoxapTu ¢ MuHMMH
HEM UNACHOM [apaMeTpOB, XapaKTepH3yoMX NaHHYD ROACHCTEMY, & IAA IO
cucTex C,E,F,T  3aj8HHE NAHHNX OCYMECTBIACTCA OOHUHHM MyTeM, mpeny
MOTDEHHEM WHCTPYKupel.

Crezyouas Ipynna ZasENX BEINYAET WHEOPMALMK:

1) HOMEpPS& 3aKPeRJeHHHX y3aA08 (yams 5,10,15 & T.4.);

2) (USMKO-MEXAHUWYECHUE CBoliCTBA MATEDPMANOB; ANA KaxZOr0 THOA M4
puaia 38japTcA: o0neMusn Macca, Koa@fuuuerr Ilyaccora, AuuaMuvecHsl
MOZYZD YNPYIoCTH. THHN M8TEDPUAJIOB HYMGDYWTICHA U ANA KSXAOTO . dIeMeHY
BBOZNTCA HOMED THUNA MaTepuans, K KOTODOMY OH NPMHAAJIEEMT. Hanpumep
SNEMEHTH 41 U 49 coXepEar MaTepusan THna 3; 3

3) HOoMepa ya3JI0B, ZNA KOTOPHX HA NUPOKYW IEYYTH BHZAWICA Tpedye
peayasTaTH pacyeros (00 3TUX pe3yaAbTATAX DeUs WIET B CAEAYLUEM
pas3gene). 1

Haxorel, NOCAEAHKO OCHOBHYW FpYNNy AGHHHX 00p&3yer MHQOPMAUMA, '
Xapakrepusynuan CelCMUUECKOS BOIMYWEHME: OPAMHATH aKcezeporpamuy (§
THKANBHHE W TOPUSOHTANBHHE COCTABIRWLILNE), TAGYNMPOBSHHHE ¢ HEKOTOM
WaroM BpeMEHM, WK aMIIMTYZa ¥ NEepHOX CUHYCOMAH, WeNonsayesodt B
UeCTBE AKCENSPOTPaMMH. B KAUECTBE pACUETHNX AKCENepOTpaMM peKoMeHz
©TCH WCIOJAB30BATE HCENEPOTPAMMH CKRABHOIO OCHOBAHUA, NOMYYEHHES
HCNIEPUMECHTANBHO,, UM TEOPETUYECKHU [142].

128



5.3.3. Pe3ynABTATH PACYUETA ¥ MX MHTEDNpETENUH

B peaynbTaTe pacyera ANA S4ZAHHNX HOMEPOB y3J03 KOHEUHO-3MEMEHTHOR
poZeNE Ha I11eYaTHs BHAGNTCH:

1) BHAWGHHS YCKOPSHWA 50 BPeMOHE - ODZAWHETH 8KCENePOTPaMMH {Bepru—
ganBbHAR MM TODH3OHTaNbHAR KOMIOHOHTA) C 38IAEEHM MaTOM;

2) CIeKTP peaxiEu YCKOPSERA, NOCTPoSsBENR No pacueTEOR akceaeporpam-
¥es

3) UAHCUMAJEHAA BEAMUMHE YCKODEHUH.

Ha pHc. 5.11 NPeACTABAGHA RIANCTPALAA DESYABTETOB OAHOTO K3 NpaK-
sUyeCKUX pacueroB, Kak BUAHO, B pacuersod MOZ8AM BLEEN6HO NATH TUNOB
rpyET0B, B BepXEeR uacTu pRCYHKA NPEBEJERH ONOKTPH JOKODEHKR Zns mec—
74 TOYGK NOBEPXHOCTH, 8 B cpOZHE) YACTH Za€T1CH 3NPPa MBKCHMANBHNX yC-
poperul (\v[;m ) B POUKSX NOBEPXHOCTE —~ B AOJNAX 0T MOKCHMANEEOHN Benu-
qMHN yOKODSEWA B 3a7aHHON aKCENSPOTpPAMMS (wﬁux).

YKa38HEWE DO3YABTATH Za¥T ZOCTAT0YHO NOMNEYD HHEODMANED O BAHSHUN
MOCTHHX TDYHTOBHX YCHOBMN H& RETEHCMBHOCTH B CISKTPANsHEM cocraB cello-
suyeckux xozegaguf, HanpEmep, B NPUBEZGHEOM NpHMEpe N0 BNDPE MEKCH=-
MaZbHHX YyCKOpeRMH BUZHO, UTO B HONOCPOACTBOEHOZ G6AM30CTE CKAOHOD MH-
TEHCMBHOCTH PESKO BO3PECTEET.

Yro KACASTCA CHNOKTPOB (OHK B ZAHHOM NPEMEpe NOCTPOSHE Zaa Koodiu~-
u¥eHTE 3&Tyx8HWR €=0,05), B HUX XOPOEC NpOCIexuBAETCA CASAYVEHas 33~
KOHOMEDHOCTB: B 76BoR uacTs rpyEToBoR cpezs (rouka 1), A6 CrpysTypa
NOUTH CHOMCTAR, CNBKTD MUME6T? TpH NKKR, HeSHAUATONBHO OTIMYENS APYD
0F ADyr&; B TOUKe 2, IAS MOEHOCEH TPYHTOBON TOANM MEHBNG, B CHEKTPe
yae BHAENAETCH BHCOKOYACTOTENH DRK. Jjazee B rourax 3, 4 MONHOCTH TOA=
O{ PAcTET X B CNEKTPAX BRASAAETCA HMBKOUACTOTEHE NHK., 3arem B Toue 5

Wmax /Wmax
J
2
17
Wi 0% g77020 0% G GLaGy
o bm g b———q ittt W R
;’me /Wmax 1 sttt I |
0 — i —
i A I
t t
|
|

ggc- 5.11. [lpuMep pacueTa BAMAHUA MECTHHX PPYHTOBHX YCAOBRA HA Mi-
HCUBHOCTE ¥ CHEKTPANBHHE COCTAB 3EUNGTDACERUR ’

16 ~ TouRM, AR KOTOPNX NPOBOZMICA PACUET. Ymcaa B KDYyAK&X - HHXE-
HepHO-reoOrHUSCKHE THIM TPYHTOB
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NUKOBHE 3RAYCHWR BHPBBHKBADTCR, NMOCJE WEr0 B TOUKE 6 ONATH BOBPACTAl
OpAMHaTa, COOTBETCTBYNWAA HUAKOUACTOTHEM KOJSCAHWAM, '

BHGOp CYyCTOTH CETHM, DABMEPH BIEMCHTOB M T.M. N BAMANME AX HSMEH
HUA He DE3YALTATH DACYeTOB B HACTORUSE BDPEMA HOA0CTATOUHC MCCHEZOBA
HY, 9T0 3HAUMTENBHO 3afpyARAET NpuMcHeHwe MKD CMP znf peueHus 3azay
CMP. B OCHOBHOZ MHCTPYKuuM K ACHONBIOBAHHMY BNUMCARTENEHOHR MpOrpamMu:
ZBDTCA HEKOTODHE HauGONee BAMHNE DEKOMEHZALUMM 10 COCTEBIGHEN pACuS
HOM Mozenm. BMecTe ¢ TOM MCCAEZ0BATENL MPEAOCTSBAASTCA GOABEON BHOO
Npu HasHAYCHUM YKABSHHHX NapaMETPOB, & HOOTOMY ACCTOBEPHOCED MOy o]
HHX PESYNBTATOB BO MHOIOM 3&BUCMT OT €TI0 MHTYMUMM B CTENEHU NOATOTOf
ZeHRoCTH,

I'naBas 6

QUEHKA 1IPOYHOCTHWX CBOWCLB I'P¥hTOB
¥ NPOTHOS CRUCMOAEGOPMAIMA

llo Mepe paszBATUA METOZOB celicMOCTOMKOI'O CTPOMTENBCTBA BCE 0068 |
BaxHo® 3HAaueHMe npuolbpeTarT npd CMP SSKINYEHMS 00 OKUZAEMOM HOBEXA64
HUM TPYHTOB Np¥ Pa3pyUMTENBHHX 3E€MIeTPACEHRAX, T.€. NPH 3Hauurenbno:
pPa3BUTUM B TPYHTAX HEYODYTHMX NpoleccoB. HeKOTOpHE &BTODH BRASKAXT
ZABe Goxbiumé rpynnu ceifcmozedopMaumii: neppuynye (CedCMOTOKTORMYSCKUE )
CBABQHHNE HENOCPEACTBEHHO ¢ TEKTOHWUECKUMM ZABUECHUAMY ¥ ABAADUMECH }
NOBEPXHOCTANM IPOABACHHEN TEKTOHKYSCKMX TlepeNensHUX B oyare aeuneTps
CEHNMA, W BTOPRU¥BE, O0DA3YNEUECHA B DE3YALTATE NPOXORACHHA cencunqedf
BONH. : . : o)

nsi cpaBHEeHuf ¥ DACTO3HABAHUA BTODPUUHRX W NEPBUYHNX OCTATOURHX O
cMozeopMaunlt crenyer MMeTs B BMAY, uTO celicMOTEeKTOHMIOCKHS nonepxn!
HHE HADPYUeHUA TPYHTOB NPOABIANTCHA NPK 3euaeTpriceHuny Conee 8 Gaanos |
NpU CPABHMTENBHO HOIMYGOKMX ovarax. OHA HE 38BHUCAT o7 peaseda, cocty
BA ¥ CHOMCTOCTM IDYHTOB, UX OGBOZHGHHOCTH X CBMA MOTYT MEHATH peabef
Oru Zedopualup IaHMMANT TOPasZ0 MEEbUYH IUIOWEAF M0 CPABHEHUN C BTOP:
HHMH. i

Cymecrsyer Conee xudeperuupoBaHHaf rpafauus zefopuaunii: celcuord
TOHUYECKAE, TpaBUTILUOHHO~CEHCMOTE KTOHNUECHHUE cencuorpasmauuonuuei
| 200-204]. CellcMoTeKTOHMYECKHE U PpaBUTALMOHEO-CEUCMOTEKT ORKISCKRE
ZedopMalni ABAANTCA Haubozee oNacHuMM. B HacrosAme# padore paocMATDN
BawTCA TONBKO celicMomedopManuy rpPyHTOB, O0pasywmmecs B peayibTare '
XOXeHHUA celiCMMUECKuX BOJH, KOTOPHE ABIANTCH BTOPUUHLMH. B nepBOK-‘f-
paazene coOpaKs pesynpTaTs 0GCAEZOBAHMA CUIBHNX 3eMeTpiceHuit, a 20j
BTODOM —- ONMCEHA DPA3HOBMAHOCTH DACYETHOTO MeToAa CMP, OCHOBAHHAA HAY
UBYYEHNH HEANHEUHWX XapaKTEPUCTHK U NPOUHOCTHHX CBOHCTB MATKOrC IpP¥M
T4 B yCAOBMAX €I'0 €CTECTBEHHOTO 3aJErAaBUA.
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6.1. llporsosupoBanue cehemosedopuaunit rpyHroB, Maxpocehcuura

ysyuenue celicMoReqopuauslt rpyHTOB npR OGCNEA0BAHUM NOCAEACTBUR
cUIBHEX 3EMISTPAGEHMI nosBOAAET yUMTHBATH 3TOT ONNT Npu CMP: BuaennTs
yuacTEH, R KOTOPHX BO3MOXHO pasBurie celfcmozedopmanu, NporHO3UPOBATH
§x TAN, X8PBKTEP W DASMEPH NDX BOIUORHNX 3ISMNETDACEHMUSIX. B NMONEBHX
yoRoB¥AX CICAYET HOAYUNTH HONHYD XB8DaKTEPUCTUKY OCTATOUHNWX ¢olicMoze-
gopwauuft: KX OMMCAHWE, DA3MEDH, TEONOIMUSCHNE X TUAPOIEONOrMUECKEHE yC-
joBUA YYACTKA, yCIOBUA peabea, MEXaHUYECKUE CBOACTBA TPYHEOB, MOW-
HOCTH CHIOA HECKANBEWX TPPYHTOB.

MaxpocelficMuyeckue oGcnReZOBARAA IONAHH MDPOHUKATEH BHYTPDH Daapesa u
Z0AXHH ONWTH HENDEBNOHH HA BHACHEHKE NPUUKH DAsPyWeHUA (TEKYyuecTH)
rpyHTOB. KENBIBABHO NOIYWMTH CBOLCHMA O TOM, KaKie CMOLEHKA, CKOPOCTH
¥ YOKODERMA KONSOAHMR MMENN MeCTO B ONuKalumx NyHHTaX, KAKOBN HUHIEH-
CHBEOCTD ¥ LIMTOGNBHOCTL SEMISTPACOHUR, 3SHAYNTEREHO BRUAKIEMS HE BO3~
guxHoBenue celcmoisfopuauult. Cneayer colupaTs CBOZEHMS O NOBPEAZCHUAX
3flannit ¥ coopyxeHM ¥ o NpMUUHAX BTHX NOBpexZeHuUd, OCOOBHHO B T€X CAy-
4o, KOI'L8 UMOJ® MEeCTO HeolpaTuMue fABISHUA U B IDYET8.

B Tadxn. 6.1 NpUBOAUTCA XAPEKTEPHUCTHKE BTOPHUHEX celcMozedopmaiimil:
rAyOMHE WX DRCNPOCTDAHSHHMA, NPMBHAKM HE ZHOBHOM MOBEPXHOCTH, IeoMODHO—-
JNOTHUSCHUS YCIAOBUA, BIKARWE OCBOJHEHEOCTU U cellcuMuuecxasd RHTEHCMBHOCTD,
npM koTopol pA3BMBAKTCA ONACHHe A4nA 3AaHUM ¥ coopyxeHuM celemozedop—~
Mauun, ]

Bropuukne celicMozefopMaudi ONEED Pa3HOOCPa3uN 1o fopMe 4 pasuepam
B 3aBHCHMOOTH 0% xapaxrepe peaseda (KpyTHUaHN, BNCOTH M KOHQMIYpalun
CHIOHOB), COCTAB& ¥ XapaKkTepa HANNACTOBOHMA IPYHTOB, UX MEXAHKYECKHUX
csoficTs ¥ OCBOZHEHHOCTH, HAUpABNEHUR CcElCMUYCCKAX BOJH, ARUTENBBOCTH
B 4acTOTHOTO cocraBa celfoMuyeckuX xonelaxuM, MexaHMaMA OYars 3eMICTPA-
CeHUR.

© CellcMprpaBUTAUMOHHHE CMEHEHMA DPPYHTOB MOTYT BH3BATE OCOGEHHO GOAB-
IKE NOBpe&EAGHMR M PASpPYWEHUS He TONLKO OTZEABHHX 3ZaHM¥ U coopyxenult,
EO ¥ UEeJKX HACENCHHHX MYHKTOB, & TAKKE BHIUNTENBHO N3MCHUTH penbed
WectHOCTU. CeflcMOTrpDABMTALVOHKHE CMEHEHMS MOTY? OpuHuMarTd fopuy onoxms-
Hell, 0GBaNoB, KAMHENAZOB M KaMEHHNX ocHOeld, seMasdHwx NaBUH. MHOIZS
OlonzHM nepexoAa? B 0CBajH. BOMASTPACERHE UIDPAET POND CIYCKOBOLO MNe-
X8EUIME: HE “NOZrOTOBAGHHHX" CKAOHEX NPONCXoAsT celicMOTpaRmral¥oHNHE
CMemenun, "HenogroTOBASHHHE" CHAOHN YaGT0 NOALOTABAMBANICH 3EMISTPHRCE=
HieM K cweumenun. ocne CHABHOID 36MAETPACEHUA BOSHMKAET ONGCHOCTH Ha-
PYUCHKA yCTOWUWBOCTH CKAOHOB B DEIYABTATE HECKOABKUX REGONBUMX 3EMiE~
pAcenni,

B saBucumocTy o1 Mexammsma pasBuTHA U XapanTepa PaspyUEHUs NOPOA
BC& TunN omonaHeROTO CMEueHus (no TonbASHONETy ¥ HuR3OBY) AeARTCA Ha
ONOXZHM TeveRmA M OMOASHM CHOABKEHMA [147]. Onon3Hu TeUEHUA - NOBEDPX~
HOCTHye COJNBH, ONAMBKHH, OROJBHE~NOTOKM ~ CMELEEMA BOXOHACHWLEEHHX
CBAaHNX TDYHTOB CO CjafHX clenjexmex. OBEpXKOCTHHE CIUINBH, Kak npa-—
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sun0, HOBEMMKA — 10x15-10x20 u Mo Miomazs u ¢ rayouHod saxsara nopox
cueneHnf A0 245 M. QnANBMHY X8pAKTEPU3YyDTCA 00JN66 KPYNHHMH pasMepaMu
g Goapuelt rayGuHoll saxBara nopoi cMemesdeM (1,5-3,5 w). Kax u BoBepx—
§OCTHHE CHINBH, ORAWBMHN 0OpasywIcA B cpeXuéi JacTH CHIOHA, B OCHOB~
4ou HE BOTHYTHX CIoHEX, ®OpMA HX 3aBMCHT 0T BAGZEOCTH M KOBCHCTOHIME
TpyHTOEB.

(roASEM~MOTOKH - H8MOONGe KPYNHNE K ONACHNE CMOMEHHA IPYHTOB CO
cKI0HOB, OOPasyomuecs B pesynbrare OOMILHOIO NPOMARKBAHMA I'DYHTOB.
oEepXHOCTD CKOXBMEHMS NPUYPOUSHA K MECTY BNINMHMBAHAS NOXIBMEEX BOX.
TryOMHA 88XBaTa MOPOZ CMEmERWs Aocruraer 15-20 M. ONOA3HEBH® MACCH =
pacnpoCTPAHAKTCH HA SEAYMTENBHHE PACCTOAHMR OT OCHOBAHHA CKJOHA ¥ Yac-
p0 NOZHUMADTCA HE NPOTMBOMONOXHHR CKIOE.

OnonsE¥ CKOMbXeHuA (COCHANBBNBEHMA, CTyHEHYaThe) o0pasynTCA B OO~
pofiaX KOPEHHOX OCHOBH M B PuXAWX NOPOAEX. [BExeHWe OLONBHEBOro MACCHBA
NOXET OCYWSCTBAATBCA MO OAHOR MIM HECKONABKMM HOBEPXHOCTAM CKOABXCHMA,
CuemeHME NOPOUCXOZHT MO OCAACNGHENM KOHTGKTAM MNY TAMHKAM TpoHus. IIpm
sHEYUTENBHEON ANMEe W KPYTU3He CHEOHOB TARWE ONONSER IEPEXOAAT B 0CBa=
. OmossHUM cockKansawBaEHA (no [.C. 3oaorapesy) xapakrTepASynTCH CMe—
KERUEM TODPOX 3HAYMTENBHOR MONHOCTE IO HAaNJACTOBAHED M IIOCKOCTHHM
TpequHaM. ONON3BX TAKOTO POAA 00pas3oBaAucs npu JarecrasOHOM B8-0amnb-
HOM SeMIeTPACOHHMR 1970 T'. W AOCTUIANHE 110 OOBEMY CMSILOHHEHX NOPOX
1,5-4 MIE M~.

B CENOHSX, CHOXEEHNX CROMCTHMM KODEHHHMA I0DOZEMH, NAZaNmEME B
rayGh CHICHA, COBZANTCH YCNOBUA AAA APOCAUMBAHUA BTMOCQEDHHX OCEZAKOB,
¥ ¥y NOBEPXHOCTY OOpa3yeTCH BHBETpEJAdA 30HA. B TAHUX CAYTaAX MNpH a6M-
JeTPACEHUAX MOTYT 00pPasS0BaThCH HECOABEMEe OMONSHE BHBOTPOAHX NOPOA.

Crenerd noBpexieHu# CHIOHOB 3aBUCHT OT KPYyTUSEN CHJN0B&. HamGombmes
uacca ofnoasHed pasBHBAETCA E& CKIOHAX xpyrnaxon 20-45°, Ha cruoEax
Epyue 45° oopasypres 00BamH.

Havansgol crazuell celcMOTDABMTALNMOHHOTO CMENEHMA ABNADTCA TPOmMHH
H3 CKIOHAX., B TAGA. 6.2 NPHBEACHH CPEAHMS ¥ MAKCUMAIBEHE BONUVAHH
ANMEN ¥ MAPUHN TpemWH B CYTJIMAKAX ¥ adccax (HeoGBOAHGEHHX U 0GBOJHGE-~
BHX), NomyueEnse Ha OCHOBAHMM OGOCHEHMA MATEDMSAOB N0 CUABHHM seMie-
TPACCHUAM 3EMHOT'0 DApA KETEHCUBHOCTBL 7-10 6aiI0B.

K cetcuonsfopuanunn, BHBBEHHWM HENOCPOLCTBEHEO NpEAEASHHMM ANA Z8H-
HOTO rpyuTs zoanpsAxeHuAMM CABUIA, CXATHR ¥ DACTAKEEUN, OTHOCATCH TpO-
UAEN, ocazkm, PPYHTOM3BEDXGHUA ¥ T.0. [IpM aTOM CHEAyeT uMETD B BHUAY,
IT0 COaMM HTM NpeAENBHNE SHAUEHMA MOTYT CHABHO MEHATHCA KAK A0 36MIe-
TPRceHus, HanpuMep BCISACTBHE ANMTENBHOrO AedcTBMA CHACHX celcMEuUSCKEX
Roue Ganuit [40?] TaK ¥ B NpOLECCe 3eMICTPACEHMA, HAlpUMep, BCAEACTBME
Iponecca "passmzenua® rpynra [267).

C Zpyro#t cropoHs, B CAOMCTOM paspese HEOAMHAKOBH W BEJAWIHH MEXa—
BMveckux wanpsxernid B BOJHE, HMOET MECTO KOHUOHTpAUMS HaNpAxenul B
HeKoTopux moxazeux sonax [86-88]. B Tad1. 6.3 NpUBOAAZCA MAKCUMAIE-
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Tadcarna 6.2
Cpeznre # MaKCHMAILEHE sHaueHnA zmusy (f, u) u mupmms (B, ou)
O¥H B Da3JMYENX IPYHTEX IIpH 3eMICTPSCERHMAX pasHolt cedcmuusckol
CHBHOCTH  (CA@B& - CpDS/HME 3HAUEHAH, CNpPABA « MEKCHMANBHNE 3HAvel
ANA TPEmUE Ha CHNOHAX)

, Caym CyTaHEXYA CyrauExM c wecHeM Jéccw
émnana _
SK~64) {.u B, cu do  Byow f,m B, oM
8 13/50 10/30 15/200 7/60 20/200 12/30 °
9 35/70 35/120 50/500 257200 200/500  50/120 3
10 60/400 140/300 80/700 75/350* 600/200 130/3007

*ipu ToOulckoM seMIETPACEHHM HAOMOZANOCH MAKCHMANLHOS 3HAYEHHE W
DUHH TpemuHH, paBHoe 650 oM. IIpuMeu. pez.

‘HHE DGaMepH TpemMH, OCPA3YONMXCH K8 DOBHHX M CJAGOHSKAOHH X yyacTKe]
B Da8MUYEHX TPYET&X IIpH 3EMACTPACCHHAX HHTOHCUBHOCTHD 610 Gannos, }
B 00BOAREHHNX TPYHT&X BO3HKKAW? G0Niee IABUMTENBENE, 4YSM B CYXUX, TP
maEn [135]. 9
PuxyHe NOCuaHNe ¥ BACHNHNE I'DYHTH MOIYT NP¥ S6MISTPACEHKMAX AaBaf
0CaAKy [163] Ocazka B CYXMX HaCHNHNX IPYHTAX MOXET ZOCTUIATEH BeH4
wwBH 0,1 M npu 7-CaZnpHEX 3OMAOTPRCOHNMAX, B O0BOZHEHHWX - 0,5 M np“
7-0anAbiux, 1,2 M - Np¥ 8=-0aafAbHNX, 1,7 M - IPH 10-G8AABHHX seunev"
ceHmaX. Cyxue NECK® HOZBepranTeA 0CaZKe 70 4 CM Npu 7-GanlnbHHX, A-f
0,3 u mpr 8-OannbhuX, 0,4 M npr 9-10-CaNABENX 3EMIETPACERUAX. O0BO]
HEHEHE MSeCYaHHE IPYETH MOTYT XaBark ocaZky Zo 0,5 M npu B-0alnsHs
AC 1 M ¥ Gonee = NpH S~GanABHHX IOMICTPACEHHRX. :
B HacToAmes BPEMA NDPEANONEHO EOCKOJBKO METOXOB npudauxesiol oﬁ§
KX OC8AKM CYXWMX NECKOB [IpF 36MAETPACOHMAX. B Meroae Cuza u Cunxep};
[262] BepTUKSARHAA 0CAAKA, BOIHUKADNMAA NPH NPUICECHUM HAHHOTO no|f
9ecTBa NMKIOB FOPHAOHTANBHENX CPE38PONX EaNpaAxeEuM# H MaGNTOYHOID nf
NEEHA, MOXeT OHTH KaMepeRa NpPHMO NIPK KCNHTAHME NDPEXCTSBATERBHOTO ?
pasua B noxne. Ona smaAercA QyEkuued orHOCHTENBHO! MnorHocTy rpynT#
BENWYMHH Knnyeckod cxmmranmedl HATPYsKM M UACHA UMHAOR HArpyxcHES
[IpeanonaraeTca NOCTOAHHOE N0 BENNUKHE HATPYXGHUE, OAHOPOLEHE orné‘
HUA, He MEHANMMO CBOMX CBONCTE B BEPTMKANBHOM ¥ TOPU3OHTANBHOM HAM
ANSHBAX .
Meroz Mapruha, ¢mHHa 4 Cuzga [257] npelHa3HaueH Als Cjayyaes, Ko
NECKK NOZBEPranTcs AelfiCTBUN DAAS NURNOB HENOCTORHHNX [0 BENMUAHE S
Tpysok. OE No3BOJNAET OCYMECTBAATL NPAMOE BHUMCIOHME CCBHOK, BHIDH
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TaGamrua 6.3

PagMepPH TPOUUH (MBKCUMENEHNE), O0CDAIYNLUXCA MDA 36MICTDACOHMAX
ga POBHBX yuacTxax (BropuusHe ceicmozedopuarun)

1 gan-

m:l HacuOHHE TPYHTH Necku Cyrauaxu

(man!a

HsK=-64)

) I B 4 ¢ B 3

é 0,5 0,005 0,1 - - - 0,5 0,05 0,1
(2)  (0,0n) (0,5) (2)  (0,21) (0,5)

7 3 0,03 0,5 2 0,05 0,2 3 0,2 0,5
(5) (0,05) (1) (&) (01)  (0,3) (5) (0,5) (1,5)

8 10 0,1 1 5 0,5 0,5 10 0,3 1
100 (0,5) (1,5) (10) (0,7) (0,8) (50) (0,6) (5)

9 200 0,8 1 80 0,7 1 300 1 5
(500) {(2) {(1,5) (200) (1) (1,2) (1000) (2) 10

10 500 1 3 200 1 1,2 500 1,45 3
(1000) (3) (5) (500) (1,5 (1:5) (2000) (2,5) (5)
- - KpynsooGaoMounte CHanbHWEe BHBETpENHE

(;I:l oex Jeces i TPYETH TPyHEH P

DKana

sk~64) p 5 4, I 3 4 { g b
- :

Gy oM - - - - - -

7 40 04 02 - o~ - - - -
(30) (0,2) (0,3)

8 50 0, 0,7 100 0,0 0,2

(100) (0,5) (1) (300) (0,2) (0,5) - - -

9 300 0,8 5 200 0,2 0,5 5 0,06 0,2
(1000) (2) (10) (500) (0,5) (1) - - -
10 500 1 7 700 0,5 1 0 0,00 0,3

(2000) (3) (I5) (I000) 0,8 (3)

Upuue vanue. Pasusp Tpemus, M: [ - amsa ; B - mspuna;
f, - rayomea., B cKo6KaX yKkas@HW Pa3MEDH TDeNEE
B OGBOZHEHHHX TpYHTAX.
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ZaHEHM 3ewIeTpAcesueN. Ilo npeanoxenHodl MapTuHOM ¢ coaBTOpaMy fopuy
BHUMCAROTCA HAHONNEHHENE O0BeMHBe ZeQopMauuy noche 10 LUKICR CABARY
OMX HATPY30K pasHol BeNVUMHY ANA NECKOB ¢ OTHOCHTENbHON ONOTHOCTH
60 n 80%.

Meroz dunHa ¥ BepHa [245] npexﬁaasaqen Ans caofl (ZNEEameTo Ha Iy
80ETANBHO 2anerswmedl xopesHOH mopoze), cBodcTBA KOTODPOTO MEHADTCH;
BODPTUKANBLREOM EANpEBIeHMH. OCazKR ONpelelfnTCA AN 0TAeIBLHHX MpOCH
Qo 0CaxKa NOAYYaeTCA YMHOXGHWEM HA MONHOCTH CAOf.

PasxU®eHNO BOJAOHACKUEHHNX NECYaHWX IPYHTOB MPOMCXOZAT, Kax Ip§
70, IipH 36MIETDPACEHUAX celcmuyeckod MHTEHCUBHOCTED 8 6anioB ¥ Bum
{pexe 6 Gaanos). OHO BH3WBAST 0C8ZKA, NOBpPEeXZERMA, HAKIOKH H ONPO;
ZHBaHUA 3XQEMR, ROTDYREHME TAXEANX ¥ BCNNHBAHME JEIHUX COODYxCHUMY
00pa3oBaHKe MECYAHNX "BYNKEHOB", NSBEPXEHUS BOAH C NECKOM U KIOM |

TpempyHEaM, ONOJ3HA, OMANBHHN Ha CKIOHAX. [loZ zelcrauem ce HoMUYe KM
ORI BOJAOHECHMEHHHA MECOK ¢ BHCOKON MOPUCTOCTHW yINOTHAETCA. OO0BEM
3QIONHEHHENX BOAGH, YyMEHBWAGTCHA ¥ XBCHTOYHOS KONMYSCTBO NMOposoll BQ
yeTpeMaAercE BBEpX, B CTOPOEY CBoO0ZHOM nomepxmocr#. BoznuKapnr BO)
gaume (uabTpaunOHHHE MOTOKA M, KAaK CAEACTBUE, NDOTHBOAABACHKE, Ba
Bapmee BePHA NECKs N CHMXADmEe CHIN TpEHud. [[pu NOoNHOM B3BEmMBAHM
NPOMCXOAMT DASKUKGHME NSCKa, B DE3YABTATS YETO CONPOTUBIACHME CHBM
nagaet A0 Hyasd. :

B mame#l cTpane u 3a pyCexoM BMEETCH HEGKOIBKO METOZOB NPEZCKAA
pagxuEexui, CONLUMHCTBO M3 KOTOPHX OCHOBAHO HA PACCMOTDEHRY uExam
PA3EHECHEA [165, 256, 274]. Kpome Toro, umemren fOpMynH Axd onpei
HEA pazmyca Rpaa 30HH DAaBEUECHHMSA, WAM MAKCHUMAIBHOTO snnueawpansa{
PACCTOAHKMS 30H DasxuxeHuA, POpMyAH HONYYEHH Ha OCHOBAHMY 0GOCLOEN
WAPHOTO SKCNEPAMEHTANBHOTO Marepieja no flnoHuu ¥ Kuraw [255]:

laR g, = 0,87M-4,5, , (64

8 as M > 6 o
{3Rpaq = 0,77M-3,6 | (64

R gs = 0,812-10%+87 M3 64

OGcnezoBarne nppnraunoaaux c¥BaxuH B KuTae Npu HECKOJNBKEX 30MHM
TPACSHMAX NIOKA3anM, 4TO MAKCHMAZEHAA INyCHHA, H& KOTOpOH MOmeT Gf
XOZAUTH pasEukeHue, cocraBuaaer 20 M. YpOBEHS IDYHTOBHX BOJ B pano}
NOZBERTLMXCH 3HAUNTENBHOMY PASEARGHND, B OCHOBHOM HE IDEBHEGET 3

llo Z8HAHM OCCHeZOBABHMA 3eMAeTpAceHul B Kurae, Ol NouyuesH
PaKTEPUCTHKM CBOWUCTS HAMOTHX, MEJAKO—, CPEAHE~ M KPYNHO3EDHHCTHX I
KOB, xoropue pa3XMKANKCH MPU TOX WnM MHOM METEHCMBHOCTH 3€MAGTDACY
[165 256" (cm. mume): 3

Mo zaussM sunocKUx uccrezoBarexell, BOSMOKHO pasEEXeHUE upynnv'
JIOMOYENX TPYHTOB.—[lpuMey, peA. )
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o
Cpeanuil AuaNeTp uacTHL

dey (3 wu), ueHEZ® Ko-

20por0 B AAEHOM TPYETE

cofepgurca 50% 0,02-041 0,02-0,2 0,015~0,5
OTHOCHTONBHAA MIOTHOCTE

,, <55 <70 <75
JGGeKTABHEOE UBOHTOUHOE

zazneHue G <1 <145 -

HeOnaroHpEATHN B CeACMEYECKOM OTHOUGENX yYacTKA C 38IGrapnmuMH Ba
ray6ure 1-3 M OCBOJHOHHHMU NHICBATHMA, MEAKO-, CPSAHE- U KPYNHOBEpP—
guCTHMY HecKaMu u unamu. lIpH 3ewnoTpACEHUAX NPOMCXOZMT PEIXMXCHEE
27X TPYHTOB, €CIM OHK ¥MEOT OTHOCHTONBEYN NJOTHOCTH, YKABAHHYD BHUE.

OnacHY TOKES YHACTKU C 8CQJOUSEHHME I'DYHTAME ¥ BHXOZSMK HA IOBEPX~
HOoCTH TPYHTOBHX BOX, B CCOCEHHOCTH B& NoUepexpsX Mope#, osep ¥ B moli-
¥ax peK. Ha TAKMX yYSCTHAX BO3MOXHO OCPASOBAHKE TPEmuH, CryneHvYaTHX
orezasu#l, OUACEN YBIGKEEHHHE TJMHRCTHS ¥ RECCOBNE TPYHTH B CHIOHAX:
npy 3eMIeTPACEHUAX 8AECH MOIY? BOBHMKHYTH ONAHBYHH, CIANEH, ONOZSHA=
NOTOKK [162, 164].

Ha crxjoHax KpyrasHolt Oozee 15° Bo Bpews semnerpsAcesud MOIyT BOSHE-
K875 00BaJNH, OCOOEEHO MpH YBNAXHEHHH I'DYHTOB arMocdepHHMH ocazxamu,
OnacEH CKAOHH, CIHOXCHHHE CAOMCTHMU TPEUMUBOBATHMY CKEJBPHHME NOPOZAMHU,
-yron NazeHns KOTOPHX MEHbUE KPYTU3HN CHNOHOB. 378CH BOSMOARRN ONOASHR
COCKA/B3HBAHNA 10 BANNACTOBAHMD M RAOCKOGTHHM TDOLMEAM, OCOGeHHO ec-
AN HMO8TCH YBASXHOHUE 10 TPOmMHE MNM TIUBMCTOMY Hpocaon. Onacsy He
TONBKO CKJOHH, numewuue zeCompmyn cellcMoycrofiquBOoCTh, HO ¥ yYBCTKE B
‘OCHOBAHMY ¥ BONMBH OCHOBAHUA CHJIOH8, KOTOPHE MOTYT OHTE® 3ACHHAHH 00—
BaJNbHEMH , ONOABHEBHMY & OCHIHNMHM MACCAMH. |

HeCAaronpuATHHME SEAANTCA NPUCPOBOUHHE YUACTKE T6PPAC (CROXSHHEX
TaneuRUKaMK ¥ JECCEMH), HMEOOIMX KPYTHS CHAOHNW, JTH yuacPk# Woryr of-
PyuaTscs W ocunazhcs, B YOXOBHAX TOPHOTO peabeda NO MAOCKOCTAM X0~
KaIBHNX pasfioMOB, ABNADLEMCA HAKIOKHHME NMOBEDXHOCTAMM KOHTS&KTE HOPOA
C pesEnMM (QusuvecKum CBOMCTBAMM, MOTYT NDOMCXOAATH OGBANN U OHOXSHA,

lipu CMP cnezyer BHAGAATH yYaCTKA, B NPEZeRax KOTOPWX BOSMOXHN 0C—
Tarounne zedopuaums rpyuToB., Taxue yRacTHM czeZyer MCKAOVarbh H8 3acT-
PORKM Mnu Be pasmenmaTs Ea HAX 0COGO OTBETCTBOHENE SAGHEA M COOPYREHMA
(5 sasmcumoora or 3HAUNTEABEOCTH OXHAGOMHX He HHX celicmozedopmaumil).

3%eCh ocBemeHH Ham(oN6e TANMUHNG ceicMogedopMaluu TPYHTOB, KO KO-
TOpNM MuserTcH AOCTaTO4YHO MHOTO ZanHEX. HeoOxozumo Asabheckumee rmarens—
H0¢ usyvenne celtlemogefopuainl rpyEToB, 00pasOBaBUMXCA ApPY CHABHNX
eunerpacenuax. JAns a2T0r0, B YaCcTHOCTN, HYXHM HErAyGOKHe IOpHHE Bhpa=-
Sorxn ma HOIHYK MOLHOCTD "HAOXMX™ IpyHTOB, AHENOTHYENE TOM, KOTOPHE
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npoxozaTcs npr CMP. loMumo BuM3yazbHOro 06CA8ZOBaHMA, MX MORHO KCOOl
BOBATH AJA ONpeAejeHHR onopocseen’\( #Vg o AMATPAMMM CABUTA K T.N. §

Takum oSpasox, naxpoceﬁcnmqecnne 00CHEA0BAHUR LOAXBH OHTB naup{
ACHH B ONpEeAENEHHON CTENEHM BHYTPH pE3pesa. CAEAYeT yCUNATH U3yyeH
ocrarouHux Aefopuanuld rpynra B ocHOBERWM 34aRud, BG Boex ciyyanx |
CTPEeNACH BCKDHTH NPUYUHE HX 00pas0BaHMf W MX BIMAHME HA NOBPeXAeH
coopygerulf. Tpy NONEBHX WUCCNEZOBAHUAX B OCNACTA MEXAHUKU IDYHTOB K
0CX0ZMMO YCHNMTH BHHMaHME R HAKOMIEHMO OCTaTouHux Aedopmaunit npy I
JUYECHHX Harpy3KaX pasHO® UHTSHCUBHOCTH. '

6.2. B3yvueHue HenmHeHHHX XapaKTEpPHCTUK
¥ NPOYHOCTHNX CBONCYB MATKOTIO IPYHTA
B JCNOBUAX ero GCTECTREHHOTO 38]eraHud
i ¢ Henby peueHUA 38734 MHKeHEpHON celcMonorus

lpn ¢rponTeasCTBE OTBETCTBEEHWX OOBEKTOB HA MALKMX TPYHTaX B Cd
MMYECKYM ONACHHX OCNACTAX AOMONHWTENBHO K OCHUHHM WCCIEKOBERUAM NO
PEKOMEHAYETCHA ONPEZENATE: )

1) AwarpauMy CABATra TO-X AT TpyHTA ~ OCHOBAHMA B NpEZENaX Hec
KONBKMX MOTPOB IO PXYOMHE; k

2) npezen TEKYYSCTH IDYHTA;

~ 3) ocrarousne Aegopmanun cABura f ...

Jlonxua OHTH T@KNe M3BECTHA B BepPXHel UACTH Daspesa CKOPOCTH Pac
NPOCTPAHEHUA NONEpeulx yRPYIUX 20N {5, XOTOPan BXOA4T B KOMOJOK
DPUHATHX uﬂcrpyueﬁranbuux usMepesu#t nmpy CMP. Oru geHHNE NIO3BOJNAKT’
crexarh 3aKADYEHUE O NOBEAGHMM I'PYE?A NP OKHAAEMOM CHILHOM 3euuel
CeHMM, NoNarad, 4T0 OCHOBHOHN ceRCcMMUECKMA 34yeKT BN3BaH' NOIEpEYHO
BoJEOR. Ba TEODETUYECKYW OCHOBY MCCAEZOBAHMA NPUEKMACTCA MOASHB
1.0, 3aduesa [86-88], onucusawman 06pa3cBakue NOKANBHNX 30H Texywdl
B CIOE YNPyIONAACTHYECKOPO IpyHTa. ONMCHBAGMSA HUKE METOZMKA M HAN
HE HA BHABNEHWE YKA3AHEWX 30H NpY 3EMICTPACEHHNA, HA OUSHKY BOBMOX
TH uX 00pa30BaHMA B KOHKPETHHX CEHCMOTEONOTMYECKMX YCAOBMAX.

Iuarpauma czsura. Hemunelnwe cmolicrsa Ipysra Npy aRannae ipoGal
AEREHEeDHOR cellcMoNOTmA NpUEATO XapaKTepA30Barh 3a pyGexoM Kpusol |

pysxu T~ { y KOTOpad COCTOMT M3 HAYaJBHOTO MOAYIA CABATE C"u“ np

Te>0, Paspyuanmero HanpsxeHuA czmura T, .. M KpHBOH, coenunanmﬁ
Gm, 2 T, ¢ maxcs BAK TIOK838HO Ba puc. 6.1. JnA onpesencHUA pa3IMUHE

qacrelt xpunoﬁ narpysunt% inaamnaeuoﬁ TaKxe CKeNelHOR Kpmmol, ncy
3yeTcd KOMOMHAUMA NOJEBHX ¥ NaGOPATOPHHX METOZOEB {266 267] |
Ku "creAETHAR KPUBAA" MOLOMPAETCA TAaKWM 00pa30M, YTO NPH MAJNX a~;
EGHUAX €e HAKIOH ONpezeNcH BeMMUMHOH G nox® IPU CONBEMX OHE ctpefﬁ
¥ ropusontanttiodl acmuntore, sazamnof semmummo#T_ .. >

B CCCP paspadoTal eaunny Ans scel KpuBOA T~ j'npﬁuon noaeB0i# ue?
onpezeNcHMA AMATrpSMME CZBMIa KAk AAA HAIDYsKM, TAaK # AJAA pasrpyss
ocHOBAKEER Ha uauepenws Hanpswexndl 1 zedopmauud B rpysre, B Her
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REX cHBAKUHEX, MDA B3PHBAX MaNHX 3apHi0B BB [33, 341. B ciaydae ueolxo-
apMoCTH 3TOT MeT0§ MORET COHTBH ZONOJHEH MNpAMO HA MECTe NOJEBHMHM Ollpe-
eeHARMI MOAYAA Gmax 10 CKOPOCTH PACIHPOCTHAHEHUA Vs CnaduX yApyrux
soH. 110 HAGAWEEHHON ZwarpaMue CABUT2 ONpeZeNsnICA, KpoMe (... #
Tcmux,“pene” NpolOPLKOHENFEOCTY ¥ OCTATOUHHE ZeQOopMALUMYM CABKI'E, COOT-
serCTBYDLME AGHHOMY MAKCUMAJEBHOMY BAMpAXEHMK.

o 2
1,26 /0N

PyC. G+ ABPAKTEPUCTIU~
K3 HEIMHEMRHOIO [0BEASHLH
IpyHTa C NONOWLBO KPUBOH
HBIPY3KH

7

C momombw ceHcMOps3BeAOUHLX BUODPATOPOE M ApYIHMX UCTOUHKKOB YZapHO-
To THIA AOHOJHUTENBHO K BapHBHHM BO3ZONCTBUAM MOxeT OHTH MayUSHOQ' BIMA=
e AMATENBHOCTM KoneGaHumd (WMcna IMKNOB) Ha miacTHuecRue ZefopMalian
PpyHTa np¥ CEBUTE. And MaAHX IIYOUE OCHOBHHE CBEZEHUA = ZuMATpaMME
CABIIA ¥ OpeZen TEKYyUOCTH — MOTYT OHTH MOJYYCHH TAKUM 0Opas0M B HOJE
BoOOmE (693 B3PHBOB,

JKCnepMMERTaNbHNG Auarpaumy T~ nonyyeHy Mo aToft MeTozuKe (Co Baph-
Baul) npeuMymecTBeRHO ANR MATKUX "cyxux" PpyETOB (GYyNEcH, CYTIMHKH,
AECCH), 3alETALUMX BNUE YPOBHSE TPYHTOBHX B0A (MHcTuTyT $uauky 3eman
AH CCCP, Uncruryr cedicmonoruy AH KeaCCP). 34ech u Aanee NOZ "Cyxump"
NOHMMAKTCA TPYHTH ¢ HEOonbiuoll ecTEcTREHHON BIAXHOCTEW (A0 10-15%),
A0BOJBHO TUNWuHHE AnA ycaoBul Cpexmmelt Asmm. TBozxa zauunx (H®3 AH CCCP)
TpUBOAUTCA KA pUC. 6.2. KpaTas XepaKTEePHCTIMES TPYHTOB (TUR IpyHTE,
Peomoryueckudl sospacr, IayOuHa aaneraHWA, CKOPOCTH DACIDPOCTPEHEHMA Ro=
IepeuHyX ¥ MpoXONLHNX YNPYL¥X BOAH ¥ BEARUKHA Vs/Yp , ABNANIAACK BOE~
HRM MHZuKATOPOM BOZOHACHNEHHOGCTH IPYHTA), AAETCA B MOAMUCH K DHCYHKY.

Bonsuurcrro usmepesnil BHOOJHEHO Ha TIyCuHE 1,5-2 M {COOTBETCTBYET
TIyOuse sanomenma DysAameHTa Ana 3ZaHul HeCOABwoMd 2TaXHOCTH) ZAs N0~
POZ YeTREpTHUHOTO BOBDPACTA. A KCCASAOBEHMA HECKOMBKO COMBAMX INYOUH
Clenyer mocnonpaosarses OROPHEMU POPHNMY BHP&COTKAMM, BHNOJHCHHEMM
Ipu CMP, Y704 me NeperpyaTs PRCYHOK, HA HEM K300paxeHH TOABKO Kpu~

2:3 Harpysuxy mpumep momdolt Kpusod npu HATPYaKe ¥ pasIpPyaKe NpuBEZAEH
puc, 6,3,

<
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JueeTCA ONPEJENEHHOS PA3IMUKE HPUBNX HA PUC. 6.1 # 6.2, 6.3. llo "
gauHy ZOHEHM {pHC. 6.2, 6.3, CM. TAKEE [194, 195)), An% o6caeAOBAERNX
¢ TPyHTOB, OCOGEHHO C BHCOKMM 3HAUSHWEM Ipeneia NPONOPLHOHAIbHOCTH,
csme Kkrc/oM®, Zuarpauua 10-35 no xpatue#t uepe xo 4-6 Krc/cx?, H® BH-

xoAMT H8 TOPUSOHTENBHYD SCUMITOTY Clpana. Haufonee On¥sky K Tany no—
poX PHC: 6.1 BanlM HauGozee "cnadue" IpyETH: C HU3KKM NPEAG]OM Bponop-
{IOHANBHOCT R (0,51 Krc/cuz), sajerawmye Ha Manoft rayoume (ZG 1 M),
JeIBAAIBHEE CYINMEKY, NOPEOTIORGHENE B HEAABHEE BPOMA. Eme doxnee no-
foZAT Ba pHC. 6.1. KpuBas T@"r Ans "yBASKHGHHHX" CYIMMBKOB, B8 KOTO=
polt 0TUETAUBO BHAENAETCA POPU3OHTAIBEE] y49acToK, COOTBOTCTBYOmUA Te-
gyaecd rpysra {84].

HaCanzeHENE KpHBHe1kfr MOXHO TpUGAMKEHHO OUu(poOBaTH B 3HAUEHWAX
GennoB B3eMneTpAceruA, JAA 37070 CHEAyeT BOCHNOABBOBATECH 3KCICDUMEH=-
raNBHOY 38BHCUMOCTHND, CBA3HBANEON HETEHCUBHOCTH 36MICTPACEHUS I
galnax) GO CKODOCTBO CMEmOEMR Y B BOAHO 36MIAETPACEHHA, NPYBEZERAOM
UES, MO AaHHEM [134]:

WHTOHCUBHOCTD IEMASTPACEHMA I,

faH 6 7 8 9
CHOPOCTH CMOWEEUR Y , CM/C 31-6 64112 12,1-24 24,148

Jpyrme aBTOpH Zapt OCHUHO GnAMBKMEe ZaEHMe. [l OUEHKK CHKODOCTH CMO-
EeHEA A no HampAxeHmW Tc PACCMOTPUM NIOCKYW NONEPEURYD BOJHY, pacnpo-
CTPEHANLYNCHA CO CKopocThw |, Torza

TxgVA, ’ (6.4)

tae A - aMIIBTYAa CKOpOCTM 4aCTMl; © - MIOTHOCTD IDYHTa. SHAUEHHE
33BUCHT OT BUZA AUATDAMMH To-{# BeAWUWHH EanpAseHuf., Opsuye OMHTH,

-—— o
Puc, 6.2. Zuarpauuy -'L’C -[ MAPKOTC CYXOI'0 TpyHTa HDPH HArpyaxe

JKasauu Ganns 3emneTpACCHMN — CM, NOACHEHMA B TEKCTE. 3Z6CEH K Ha
puc. 6.4: 1 -~ cyramsor (Q), Vp=280 w/c, Vg /¥p=0,5, h=0,740,8 u (Capa-

TOBCKEH 0CN.); 2 = HZeNWBUANbHAEA KpacHaf IJMHa, BraxHas (Q
VP=330*340 u/é. Y$/§(l =0,63, hz‘l,g-ﬂ 2 M (Raaéxcmau); 3(-)é,zwprme

NECCOBMAHHG CYTAMHKM BEpXHEUETBEPTUUHOrO Boapacta, ¥ p=320 u/c,
VsNPrl J942,2 M (Tazxuxucrax); 4 - BraxHRE cyramuok, caacwit (Q),
V=290 w/c, Vs A p=0,57, % =1,741,9 u (Kesaxcran); 5 - cyxas KpacHoiBeT~
Han Kopewsan rmuma (Cap), Vp=450 w/c, Vg Np=0,66, h=1,6+1,9 u (Kesaxc-
TaH}; 6 — NNOTHAA BAGKHAA IVMHA B NoiMe peHu (Q),YP=650‘n/c,‘V5/ Vp=
=0,3540,46, h=212,5 u (Kasaxcran); 7 - cyxue A8CCgBWAHNE CyIiuH-
ki u cymecm (Q),VP=360+400 u/c, Vg Np=0,€2, 4=1:711,9 u (Hasaxcrau);
8 - cyxoht zéce (@), Vp=3604+410 u/c, Vg /Np=0,65¢0,68, h=1,741,9 u
(Kasaxcran)

Puc, 6.3. Tunuuias zuarpawma CABAra B CYXWX CYIAMHMCTHX TpyHTax B 00-
JacTy Harpysxu (1) u pasrpysku (2)
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HANDUMEP, NOKA3WBAnT, YTO CKOPOCTH PACAPOCTPAHEREA NJACTHYECKUX BO
B I'IMHE MOXET OHTH HE ROPAJOK MEHBEE CKOPOCTH DACNPOCTPEHEEHA YIPYT:
nonepeunnx BoaH |37]. '
TakeM 00pasoM, YCTAHABAMBAGTCH GCOOTBETCTBMC MORZY 3HAUCHUAMY 3 u.
CNeZ0BATENBHO, ] M BexuusHON HaNpAREHHUA casura T,. llpn pacyerax no
fopuyne (6.4) NpuUHMMBANCP U3BECTHKE ODMEHTHPOBOYHO HIM M3MEDEHHEHE
HENOCDPEACTREEHO NAOTHOCTH € (B Ipezenax 1,6=2,2 r/cu3) WCTHHHAR CKOf
pocTs Y ONpeZeanach HA OCHOBAHUM H3MepeHHON ZmarpaMuu Tg ~Ino Beauuus
He 30PeKTUBHOTO MOZYIA { (T, ), COGTBETCIBYWUETO aanaﬂnony RanpAReH 1]

Ca)=t. /- V=V6/8. (6.5)

U3 puc. 6.2 BuAHO, 4TO Npu 8 Gannax BO BCEX 0CCAEZOBAHHHX HaMH
TPYHTAX HE XOCTHIGETCH NPeAeN NPONOPLAOHANBHOCTM; NpK S fannax Beau-
q¥Ha TC B BOZIHE USMCHASTCH 0T 1 X0 3,5 Krc/cM™ - npefes nNponopuuoHa ;
HOCT# ZOCTMIHYT ZJA BCEX DPPYHTOR ¥ CYUWECTBEHHO TPEBLUCH IAA IDYMIH
Haugonee cnadux. OAHAKO BENUUMHA Ty, (CM. PHC. 6.1) U ZAA dPUX
IPYHTOB, HO~BUAUMOMY, HE ZOCTMraercs.

Ocraroynue ne@opuaunn'focmx. Ocrarounue Zedopualusy CEBUIS, OHPOLS
JICHHNE TIp¥ HEOONBUMX B3PUBAX AJNA T6X EE TPYHTOB, NPUBOLATCA HAE ‘
puc. 6.4 B QYHKUMY KACATENBHOTD HANlpAXERMA. HAUGOABEME 0CTATOYHHE Aeéi
Popuanuy Npy OZHMX M TOX X& SHAUSHUAX Tc, X8DAKTEePHN ZNA PPYHTOB, §
KOTOPHX HaONWARETCA HamMEHBUUHA NpSAes NponOPIMOEBIABHOCTH (CM.
puc. 6.2). llepexona, KaK oDUCAHO BhWE, OT T k], 3aMeyaeM, 470 MaK~ |
CHUMOABHHE BHEYEHUH {ocr npx 8-9 Cazansx cocrannanr oxoxe 10" nas
CONBUMEOTBA OOCNEZOBAHHEX IpyHTOB. IIpu 3T0M ocTaToyHne AedopMauuu
CIBUTa 0CTEWTCA emEé MEeHBUE YNDPYIUX, HOTODHE ¥ COCTABIAXT SHAUKTEABHYR
OCHOBHYW uacTd nonHoR zedopmauum. lonomenue, OZHAKO, MOEEST MSNOHUTE=-
CH MpN NOBTOPHHX, LUKIMYECKUX HAIpPYSIKAX. ’

lpesen zewydecTu Ipysra. B yenosusax, KoTAa Ha AWSIDaMME CABATA 34
npejesoM yupyrocT# OTCYTCTBYeT TOPM30OHTANBHAR 8CHMITOTS Tc,m Ha 0C= |
HOBaHMM N3BECTHHX PE3YyNBTATOB SKCNEDUMEHTOB B IpyHTaX [Sz]upnauuanocs
yenosue nzacruuHocTH Museca~lineitxepa (uouens yuapyronaacruuecko# cpezn
C YNPOUHGHMEM), DTO yCHOBRE npennonaraem, YTO NpH Nepexoke TpyHTa B
COCTORHME NNACTHYSCKOTO TEHSHMA TAK HAINBACMEA UHTEHCHBHOCTE KACATOIE=
HuX Hampaxenudt T, ssasercA HexoTopodt momoroHHOM dyEKume? BCecTopoHHETrOD
ZaBjieHua P:

=y[Ial . (6.6)
3aecs

Lot 4/0](5:-6)" (-85 + (65-61) ],

x
fenn?nﬂa Yocr XBDAKTEPHAYET HEOOPATHMOE MCKAKEHNE NDPAMOTO yIAa
213
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2 I Cezc/em’?
b/ e 4 L
51718, 8 1 I danns

Puc. 6.4. Basucumocts faeop O Te
YenoBHHe oBO3HAUYEHMA CM, HA puC. ©.2. JYxasaHa BelMu¥HE WMHTEHCHBHOCTH
semMneTpRCEeHUA B faxrax

Ize 5’1 1682, 5‘3 - TI6BHNE HAlDAXEHUS HA TPEX BIQUMHO NEPNEHAMKYIADPHHX
(A0UBAKAX « '

B uzeaxsHOM yNpYIORNACTUUSCKON NaTEpUaie NEpexok or ynpyrorp coc-—
TORHMA K HEYNPYIOMYy NDOMCXOAKT CKaukoM npu 3HaveHuax T » P, coorsercr-
ByOUMX YCAOBUAM MNACTHUHOCTH. IipaxTnyecroe 3HQUSHUE WCCASAOBAHUA yKa-
S8HHOI'0 YCAOBAA, TAKUM 00DAIOM, OMEBUJHO.

Oanaxo Gonpmoe WCAO HOJASBHX 3KCIEPUMEHTOB, NDOBEAEHHWX B MAIKMX
Cyxux rpyHrax, 3aJeranmux Ha IZIyOMHE 1-6 M OT HOBEPXHOCTH 3eMau, lo-
#agago, YTO HENUCPEACTBEHHO 38 NPEUCJOM HPOIOPUAOHEABHROCTH X [APCACIOM
¥pyrocTn uckoMoe YCROBHE NABCTUYHOCTH HE BHNOAHAETCA [35]. 3asucu-
¥pery TK——P B 3T0# 06naCcTy HpK HaIDYy3Ke M DPAsTpPysSKe pa3NMyHa, KaK U
RoxgHO OHTH B ynpyro#l ciepuueckodt BoxHE.

Takum 06pasoM, 38 NPEASAOM YRPYTOCTH CYmECTBYET AOCTATOUHO olmMpHAan
lepexoAnan KBA3MYNpYras 30H&: NpeAes yNpyrocry 4 COJee 3aMeTHHE Nmpezen
UpONOpOMOHANEHOCTH ZOCTEIANTCA HPU ‘cc = 0,5#2 HIC/CM", & ycuoBue fnac~
THYHOCTH, €CNM CYNHTH IJIABHHM OCDA3OM MO AMTEPATYDHHM RaHHHM, NpPH
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tc>34~6;EI'c/cM2. 3aMeruM, 0AHAKD, UYTO YCIAOBUE NJNACTHUHOCTH B METKON
rpyaTe - Zanmexo He fmknud. Kak noKaswBaer onur uauepeHull B OKDECTHY
celfcMopa3BeZOYHLX BUGPATOPOB, B (0J€€ CIaONX MNDUNOBEPXEOCTHHX IPYH

JCAOBME IUTACTHYHOCTY NOJHOCTEN QOPMMPYETCH 3Z8CH HPH SEAYEHUAX Tb,

COCTARIAVIUX AECHTHE ZOJM KIC/C

Wrax, B YKA3@HHNX BuWE J0CTATOURO THOMYHNX CyXux I'pyH?aX Ha rayQ
HE 1,5-2 M OT MOBEPXHOCTM 3EMIY NPY KPATKOBDEMEHENX B3PHBHEHX HAIDYS
CO37anTCA HANpAXEHUA CABUFE, COOTBEICTBYDUUE N0 AMNMTYZE 36MISTPH
B O GaxnoB. [IpM 5T0M HUMEOM:

8) EauCoJbIMe HANpAKEHUA CABUTE HE HDEBHMANT 3-4 xrc/cua, yexo:
NNECTUUHOCTH HE BHIONHASTCH;

6) BeANMYMHA DA3pPyUawEEero HaNnpAxkenus caBura T, .. 00 [266](cu.
TEKEE PHC. 6.1), NO-BHAMMOMY, TAKNE BEE XOCTHI'GSTCH;

B) OCTATOUHHE Ae(opMaluu¥ CABKIA CPABHUTONBHO HEBEJMKE ¥ BDAZL IX |
HENOCPEeACTBOHHO AOCTATOUHH JAS paspyueHus 348Hull, MOCTPOGHEWX HE 2%
TPyHTaX, 0€3 yuera Ker¥x-70 JonoannrenbHux adexros.

Mexay Ten Tanue odeHTH, KOTOPHE MOIJM OH MPUBOAKTE K ycuneaun
celicMuyecKoro ZedcrBuA 3CMICTPACSHUA, MMENTCR. K HuMM CIEAYeT OTHECH
0COGCHEO BOZOHACHUEHWE TPYHTA ¥ YBEAMYEHHS AIMTEIBHOCTH KoJaeCaHEM O
36MJIETPACEHUAX HO CPABHEHEK CO B3PHBAMU, YTO MOXET BHSBATH, HANpUME
3HAYRTENBHOE YBEJMUCHNE focm' Hakonel, KacaTejbHHEe HANpAXCHUS B BO.
3E6MACTPACEHUA MOTYT CJUESCTBEHHO BO3PACTH 38 CUET CYNEplO3ALMH BOJH,
PACHPOCTPaHANKMXCA OT BepxHell ¥ Huauell rpauull ynpyronnacTUIeCcKOro ¢
[86-88].

HoaToMy CYUSCTBY®NT KOHKDSTHHE CHy4Y&M, CBABSHHNE C BEEKHOCTLR 0G56)
Ta CTPOUTENBCTBE, HIOXUM COCTORHMOM IPYHT& W DACNPOAGHAOHEEM CKOPOCT
B paspese, KoIZa XONOAHUTENBHO K OOHYHHM MeToZaM CMP BOSMOXHOCTS 00
30BQHUA BOH TEKYUECTH B CN0C MATROIO IPYHETA ACJKHE ONTH CIGLUALBHO
o6CXeZ0BaHA, & BOBHMKADHEE OCTaTOuHHE ASQOpMALMM AOJERH OHTD QUOHGHE
Kak BuauM, 370 cTapas U3BeCTHas 3azava CMP, AnA pemerus xoropolt meo
XOZUMO UCTONB30BATH HOBHE KHOTDYMEHTH M METOMMKN.

AnA 270r0 MOXHO DOKOMEHZOBATH OLUCEHHYH HMXE Annaparypy M MeToAu:
OCHOBAHEYW Ha WaMepeHMn manpaxeuni u zefopuaunll B MAIKOM IpYETE NpH |
HEGONBEMX B3pHBaX. MMeeTcH SHAUMTENBENHE ONNT Ta&KAX MBMEpeEHM [34].
llepcnenTuBHO TaKk® NPUMGHGHM® HEB3PNBHHX M3iyvarened, B Yac1HOCTH BR
PALMOHHHX, AAS MOZGAMPOBAHRA LUKIVYCCHUX HATDPY3OK NP 3€MISTPACSHA

Onnsxo axTUyeCKU MIOX0 M3BECTOH CAIHAN CUNBHOTO BGMJI_GTPﬁOeHlH;
sazapaeMsl ZaA OLEHKE BO3MOKHOCTY OGPA30BAHUA B0H TOKYUSCEU TPYHTAE.
A peaynprar pacvuera, BEpPOATHO, CHIBHO 38BHCUT OT XApaKTepa RKOANGGEEH
TpyHTa. JT8 38Z8uUa ACCAEAYETCA celiyac MeTOZaMM MATEMATHUYECKOTO MOXAO
pPOBSHUA,

Annaparypa. HsMepswrcs HOPMAJNBEHE COCTABAAMLUE HaNpAReEuMl [38].
3TOTO MCHOAB3YNTCH ROGOJBUAE UMIMHAPMYSCKME Xarauku (ZuamerTp 50 uM,
coTa 20 M) ¢ #ecrHol merTa;ImuecKol wemGpaHod, meaRvmeldcs YyBCTBUTE
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SNOMONTOM NMPROODA. JlaTuuMi PAKOr0 TRNA XOPOMO RIBOCTHH. AR NOBu-
goEnA CTACUEZHOCTE KOHTAKTA MOXXY MOMOpAHOH ¥ MOBEPXHOCTSM IPyHTA He-
Ju HOKIGUBSGTCA HA MOMODaHy pesuBoBul zuck BuCoTON OKOWO 5 MM [3]

faTWHEY YOTAEAQBJMBATCA B CKBasmEE Ha HyaHol riydune (otuwmo Hec-
goNBKO MOTPOB) K OPMEHTEPYNICS B HOR, @ SaTEM NDUXUMAUICA K CTEBKAM
gai AHY CKBGXMHH CHELMBIDHNM MOXOHHYSCHNM HIM BACKTPUVECKAK NpHXBMOM.
(pae NMPUXEMA DOTYAMPYOTCH. BIAroZaps HOGOABUOMY npens:gnmensxouw npo-

HOy MOMODEHN, COOTBETCTBYUMEMY HANDAXKGHHN ZO 4 KIC/CM®, ZaTUMK NO3BO-
196t MSMEDATH KAK HaPAKOHMG CXATMA, TAK M HanpsxeEue pacraxeuud. Kou-
cTpYKUUA NPUREMHOTO ycrpollorBa ZaeT BOBMOXEOCTH OZHOBPEMEHHO B OZHOH
CKBAXME® WSMEDATH HANPANGEH® HA ZBYX BIARMEO NOPNEHARKYAADEHX MIODEZ~
gax (61 4 2) lipuGop AnA HM3MSPERMA BepTEKAIBRON KOMIOREHTH 65 yora-
geBIEBaETCH B Apyroft cxmazmee [2; 3]. g

Hocne ycraHOBEM MpHOOPOB LTAHI'a OPAGAACTCA 0T ABYUMKOB ¥ BHHMMAOT-
¢ M3 CKBAXEEH. COOCTBERHO MBMEpHTONBHOE yOTPORCTBC ANA MaMEepeHAS Ha-
npxenull Ha BepTUKANBHOR niomezxe COCTOMT, TAKMM 00DA3OM, M3 A&TUMKE,
npuxaToro MemopeHol (BepHee, PeaMHOBHM AMCKOM) K CTOHKS CKBAXMEH C
NOMOMBO XGCTKOTO METEIIXYECHOT0 CTOPXBHA.HOOOJABUOTO B6CA, ONSPTOTO ApYy=
TEM KOHIOM B TMPOTHBONONOXHYN CPEHKY. IIpu Mauepenud Hanpswesut Ea ro-
pusonTaxbEoldt nnomazMe, coBmazapuell ¢ AHOM CKBAXMHN, ASTUMK ODHEAMECT-
CA K AHY HAKNOHEHMM CTOPXHAMM, YNMPANNMMHCA B CTOHKE. CKBagMHa ¢ ycrTa=-
HOBNGHHHME B Hell ZaTuMKauM He SanoNHASTCA TDYETOM, FAK KK 8T0 HE 86T
B8METHOTO 9pQeKTs, HO BATPYAHACT HBBICUSHEE IPKOOPORB.

Ja?uMKE M3rOTABAMBANTCA A3 ANPAADMREHA. [uamerp MemUpanH DaBHACTCA
34 MM, TOXEMEA MOMODAHH OCHOBHHX DaGOUMX AATUMKOB 2-2,5 MM. YBemuue-
HREG TOJUEHH MOMODAHNW 88 CueT PS3MHEOBOIO AMCKA HO BANAGT HA MOXYXE Ac-
fopmausy ¥ TyBCYBHTONLHOCTH NpPUGOpE. SSNHCH HMIYNECA HANDAXEHM XaTud~
Xeuu ¢ pesuHOBOR Hakne#koR ¥ Ges Hee npu xopome# ycraHOBKS NPEGOPOB
B MAI'KOM TPYHTE MISHTHUHH BINOTH A0 HANpAXCHUE B HECKONBKO XGCATHOB
Erc/c v

PUMEHANTCA CHOCOOH TAPRPOBKA MeMGDAHHHX AGTUHKOB K8K B AaG0DaTOPUM
(Ea NHeBMOIMAPABIKYSCKOM yCTpPoAcTBe), TaK ¥ HENOCPEACTBOHHO B CKBAXH-
8¢ [36]. WUcnonsayerca TeHsoMeTpudeckult cnocod perucrpanMu (GAOK yCHIMi=
Tenefl BHIYCRAETCHE NPOMMEIGHHOCTHN) C BANMCHW CHIHAXA Ha wieRfsoM oc-
Deanorpade mam Uu@poBas perucrpalmd. Bonpoc 0 NOIPENHOCTAX H3MEPEHUA
BanpaxeHud pacoMosper {33, 38]. JarwMku MOory? OWTh IepMETHSMPOBARH
B NpucnoCoGNeRH ZAA KPATHOBPOMEHHOIO WBMOPEHRA HanpAxeHMA B rpyHTax
HExe ypOBHE TDPYETOBHX BOZ.

Jna msmepeHus zefopManui npuMeHANTCA CKBEAMEENE XeQopMoTpadH,
Ipe/HS3REaYGHHNE ANA H3MEPEHNA OTHOCHPOIBHNX yAMMHEHUN 6 [34] Hledop-
MoTpadi ycraE4BAMBANTCH B AHO CKBGXMHH C MOMOMBR NT8HD, npennapntens-
HO ZHO OuUMKAGTCA OT LNSMA W B HeM BHCBEpAMBAUTCHA HOGOIBUH® YIiyOneHus
Ang KoBEycooOpasHuX uruped npudopa, uro o0eCHOYMBAET XODOWSe KaveCIBO
yoramoskn, InyCMES YCTAHOBHKNM XefopMorpadoB OrpaHMueHs ZAnnHo¥d mraBr
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u npouux npucnococncku#t. IpuMenspzrcA mramrTd zauso# 2,5 u. Opn Ecno
30BaHNM HeINYyGOKWUX POPHHX BHPACOTOK BOSMOZHO HEHOTOPOS YBEJANYGHHE T
Gunb ucexezosaHuil,’ Cnocold pervcrpaumy Aedopuanuil rensoMerprueckui,

OnucaHEas METOIMKA ¥IMEPEHUSR MeXeHuueCKux HanpazeHnll u zedopmaumit
B IpyHTE, B CKB&XVHe, NpM HECONBUMX BSPHBAX NPSACTABAAET AOCTATOYUHO
TOHKYD NPOUEAYPY. Haudonee cnaGoe MECTC 9T0¥ MOTOZMKE ~ OIDSHUYCHHS
TNy GHHHOCTE, CBABAHHAA C TDYZHOCTAMA MUATSABHOM yCTEHOBKM ARTYUKOB B
CKBaxuHe. OH8 MORET OHTH NPEOZONCHE ¢ NOMOWLBH HaGnoAeRuit B mypdax, 12
Gonee, 4TO MPOUHOCTH rpyHza OWCTPO BoapacTaer ¢ IayduHod, & norped-
HOCTh B USMEPEHVWAX G-& YMEHbWAETCA, CICLYyeT TOKKE 3AMOTHTB, UTO KaMed
PCHEA NOKA MPOBOAUAKCH JHUEB BHIG YDOBHA TPYHTOBWX BOZ.

MeToZuks SHCMEDUMEH?A OCHOBEHA HA MBMEPEHMH FJBHEX KOMIOHOHT Ha
npAKenuit 6i(t) un zegopuanuil Ci(f) B0 BBpHBROM# Boyme; 1 - Bpews. Bap
BN HeGOJEUMX 3apAA0B, OT 1 BIEKTpoAeTcHazopa A0 200-1000 r BB, npo
W3BOAKMACE B CKBA&XWHE, 38NOJHeHHOHN BoJ0M, Ha GAM3KOM PACCTOAHUH {
(1-2 n) o npnGopHux CKBaEWH. [[paKTUYeCHM A KEZZOTO BapHBE OYDATC
HOBHE B3DHBHAA ¥ NPHOOPHHS CKBAXUHN HA HOHEDYHOHHOM YYACTKe B IpeXe.
IIOUEAKA C OAHOPOZHNM MHEXOHGPHO=-TBONOTUYSCKAMY YCNOBNMAMK, [AySuus T
K} BapHBa ‘GOOTBETCTBYST I'yOuHE yoraHoBKu npnoopos. ]

MeuOpaHa 0ZHOTO N8 ASTUMKOB BCEIZA ODUBHTHDYETCH ISPNOHAMKYARPHO
K uanpanneann H8 TOUKYy B3pHBa = 6 . Bropoit zaTuuK ycraHABAMBAGTCH T
YT00H NAOGKOCTS €T0 MeMODaHN Guna BODTUKAJEEE M CoBIaZane ¢ cofcumus
KMM JyYOM 62, MeuGpaHna TpeThero AaTYMKE DACNONaracTcs B ropasodraxn
ROM naockocTm -63. llpesnonaraercs, 4r0 IpH TaKod cxeme HalOmnZeHME
U3MePANTCS THGBHHE KOMIOHBHTH HanpsseHudt B rpynte B OKpPBCTHOCTH BCT
JeHNA ! MAKCHMYMA BapUBHOPO RMOYTIBCA.

ABBNIOTUYHEM odpasou YCTAHABIMBAXTCA ABA zxe(})o’puorpat}z&.é,l - BHOJAB
celteupuecroro nyqa,npmﬂuuaenororopnaonraabnun,u ¢, - monepex ayva
B TOPUBORTSABHOM NAOCKOCTH. HNd M3MEDEHUR &3 ‘B CTOHKEG CKBAXUHN B Bé
Tmuansaoﬁ IJIOCKOCEK mpeGyemcﬂ paspasoTHa HOBHX NPUCNOCOGASERil. Hame
HHA € 7 npononmnncs BHIE YyPOBHA TpPYHTOBHX BOA. OTZENBHHMY ONHTAMHA yC=
Tan0BaeR0, 4r0 6,(t) =83(t), wax u Zommo Owrs B cgepuueckol Bonme,
Y10 ‘B HEKOTPODPHX CAYUEAX H0osBoiuNo oCodTich 0e3 M3MepeHHS 6‘3 (u 63)

OZAROBpEMEHHO MBMEPEHME IABHHX KOMIOHOHT HANDAXGHUR N ASQOPMALAH
NO3BOAAET Bﬂqucnnwh xanpazenue cnamra'tc Ha IIOoWazKe, pacHoNOREHEOH |
nox yraou 45° K TeM TNomezKaM, Ea KOTOPHX MBMEPAWTCA HOPMAJNBHNE KO
NOHEHTH HanpAmeHnH 64 u6'2. CooTBETCTBYNUAA 9TOMY HaNpAxeHUD XedopMad
LUA CABKIA ONPSASHNUTCA U3 BHPAXSHMA

c=(61"62,)/2 X'u 61 63. . ( (607)
B arom cnyuae npu M8ySCHME ZUSTPAMME T —X'uoxno OTPBEUUNTSCA BaMEpe=
HHGM TONSKO ABYX INABHNX KOMNOHEHT: 64 p # & o«

InA YOuOBMS MAACTUYHOCTH KYSHO SHATH TDH KOMIOHGHTH HONpAZEHUE, H
ABE U8 HMX MOEHO HoJaraTh PaBHNMM. BazHO, WTO B aTOM .CAYY&E HE HYKHO
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gamepATh AefopManyp, ur0 CYMEOTBEHHO OCASIYAET BECh NPOUECC MANEpE-
g TR-P [0 CPA8BHGHRUK ¢ 't’o-{. PeaynpraTh aTHx uccnezosanui noaBoasnT
olUeHUTH IPR ONPOZEHEHHNX ZONYLOHMAX ORMAAEMYD BEJMUMHY OCTATOUHHX AS=
¢opMalK¥ CZBUra B IpyRTe, 8 TaKKe BOSMOREOCTH O0OPa30BAHMH S0H TEHyueC—
py NyTEM CONOCTABAEHUH C HaMAGHHNM NpeZelbHHM HENPAKEEMOM CABMIA
rcﬁaxnna TpyHTa wau npezenoM Texyuects Tp.

TeopeTHYECKHE HCCASA0BARMUA [86-88] NCKa3WBaNT, YTO 30HN TEKyYSCTH
MOTYT BOSHEKATH K8K KA IDOHRUEX, TAK W BEYTDH YOPYTOMJSCTHYECKOTO
cxofi. IIpM BTOM HANDAXEHHE CAEBMIE B CJIOE MOXET NDEBOCXOAMTD AMNANTYZLY
panpageHudl B oTZeapHOd BOJHE 22 cueT CYNEPNOSUUMM BONH, PACMHPOCTPAHA=-
QIMXCR OT TPaHMU cnod. 9ror sdPexrT 0COGEHHO BaRHO YUMTHBETH Npu CMP
B CBA3M C B3BECTHON N0 SKCIEGPHMEHTANBENM JSHHNM TeHJGHOUON K CHCTDOMY
yBOAMUEHHY NPOUHOCTYM MAPKOTO IPYHTA ¢ IIyOnHOHR, KOTODAA MBCKUpyer
BO3MOEHOOTH 00DAS0BAKMA BHYTPEHHUX 30H TEKYYEeCTH.

6.3. Onesxa normomammux cBofleTs cpen,
.R3Yy4Yerne OTKOJbHHX ABXEHUR NPH CHABHWX gnumnecimx Boa’gencrsunx

Nayusrue HanpsAxesEHO-ZePOPMUPOBEHHOTC COCTOAHES TPYHTOB BOI¥BA CBO=
GozHO#t MOBEpXHOCTM NpW KPATKOBPEMGHHWX HAIDY3KeX B AMana3oHe ZedopMa-
nuit 10~%40" noKasanod, 4To SABUCHMOCTM MEXXy KHBADUAHTSME TEH3IODPOB
sanpsmeruit ¥ zefopmauull HeauyHeMHW M HeoOpaTUMH [84]. Markue rpymru
(CyrIMAKM, CYNECH) YAOBNETBOPAKT YCNOBMKD TeKydecty Museca-ilneitxepa-
BoTKuBa, KOTOPO® BANKCHBAETCA B BuAe I, = (xP+{,)2, rae ], - sropodt
¥HBApWAHT AOBUATOpE Hanpaxexult; P- zasacHue; k-u § - BHCNEpUMEHTANE—
HHe KOa(QPUUMEHTH, XBpaKTepMaylmue BHYTDEHHSE TPOHHe U CLBNIGHHE B
rpysrax. Benmumea { ¢ TOUHOCTBD A0 MOFPONHOCTM HBMEPEHUA MOXET OHTB
npukATa paBHol Hymo. KosdduLueHTH K ANA Cymecu, TAKGNOLO CYIAMHKSE,
CYTNMEKS, TAKGIOr0 CYINMEKA COOTBOTCTBOHHO DABHH 1; 1,253 1,87 4.

JuarpauMtl 0CBEMHOYO CE&TUA M CZBUIa (puc. 6.5), NOJNYYSHHHE BKCIEpH-
"MOHTONBEO, NOBBOAAKT PABAEJMTH NOZHYD SHEPTUD HA DHEPTUD O0CBEMHOTO
ZeQopMMpoBaRUA ¥ -3HEPIUD (QOpMOUSMEHeHMA. Ha ocHOBaEME 37010 MOXHO Npn-
HATHL B KAYECTBE NAPAMETPE, XADAKTEPHSYONETO NPOYHOCTHNE CcBoMcTBa IpYH—
18, YZGAbHHE norepu'aneprun Qopmonsmenenns. BeauyuHa yAeasHod neodpa-
TUMOR ToTepM BHEPTMM B CAyYas c@epnqacxpﬂ CUMMOTDEM BHpaxsenci B BUZS

2 .

B, =(W@/la) pemp (- p@2?/3). |

8recs W — oHepIuA UCTOUHMKA HETPYHEHMA, PACHPOCTPSHANNAACA B SAU~
HUWHOM 676 CHOM yrie®/?7, ompeiexsercd MO Jopuyze

W=smQ, | o , .
Tae 1n - rosdfuukenr npeoGpasoBaHMA 3HGPIUN B3PNBA P MEXaEHUOCKYW pa-
Gory; m -~ Kommuecrso BB, KP; Q - yZeabHas 9Heprus B3puBa, Ix/Kr;

- roodimonenr noreps, ROTOPHE HAXOAUTCA H3 OTHOWOHMA yA6ABHHX

Heo0paTuMEX NOTEPH SHEPIHH E,f ' E"?) ZnA pasMAyENX paccroAHuld &, #
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Puc. 6.5. Iuarpaumy czsura (I) m zuarpaMm o0sem#oro cxarus (II) zas
CYTXMHKA (a) ¥ TARenorc cyraumxa (6)

&, - oTHOCHTENBHAA ZefopMauMA; © - yrox CABMra; 6, - HOpuManbHO® Ha-
IpAReHKEe; P - KacaTeXrHOE HANPAXEHUS

%, OT MCPOUHMKA; 2~ DACCTOAHUS OT TOUKM HATPYREEMA ZO TOUKM HaMepe—
Bufl.

C ucnoxnaoBeEneM aTHX fopMyn onpexeasercs Gespasmepmsit napawmerp 2,
XapaKTepa3youMit morzomanuyr CnoCOCHOCTH CPEAN: :

2exp(al)=lne®F, /30mQ; 2l pRe’/s .

lipu ;:' = 0 B IpyHTe HE NPOMCXOAAT HEOJp&THMHE HOTEPN SHEepruM (Qop—
MOMSMEHEHNsA, UTO COOTBETCTBYET CIYyYsK %inpyron CpeAH. ['pyHT, XapaKrep
syouuiics GoabuuM 3HaYeHUEM LIADEMETPa ' , NOTAOMEET GOAbEEE KOAXUSCTBO
sHeprun QPOpMOMSMEESHUR, KOTOPSA B OCHOBHOM D&CXOAYSICH H& COBEpPHNEHME
padorh 0o paspyneHED NepBOHaYaAbHOM ero crpykrypw. Taxuu ofpasom, na-
PMeTP ' XapSKTEPUBYOT NPOUHOCTHYN ¥ NOTACLENAYD CROCOOHOCTE: TpyHTa.

Merozuks 0ZHOBpeMeHHOM perucrTpansy KojeCaHmi cBOGOZHOR MOBEpPXHOCTH

B Onussed u zanpHed s0HaX NpR KaMy(NeTHNX BapuBax NO3BOJAET OLGHHBATH

BAMAHMG HeNMHONHWX CBORCTB IPYHTOB OpY MHTEHCUBHMX BOSCYKAGHYAX U Oll=
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Puc. 6.6, Ipaluxe szsucumocrn xosdjunmesra N n OF koauuecrBa BB Au
PA3AMYHHX PaCCTORHUM

[, M3 10,2 2=1,8;3=4,5;4=15;5=%
r2 3 5 5 7lm

/"" .

§ Sm——— Ilﬂmm

54 Hm
Puc. 6.7. I'nyOuHa ovKOJIA K EMPUHE PACKPHTUS TPOMMEN
R({) - rnyouna orxozma; S = EUpHHA TPOMMEN, MM

Pesexnsrs fompaBouEsi kosPfuumenr N, He HemMHefHOCTH, Xapaxrepuaymumi
MSMOHOHME BMIJIATYA A;. KomeGaHu#t rpynre B Cmummueld (1) X Zaassed (2)
30Hax perucTpaudd npu Goxbmou (G) u MamoM (M) Ba3pHBax:

No=A({0)-A@n)/A(28)-A(4 0.

Ha puc. 6.6. npezcrasneds rpafuxu nsMeHenMs Hoa(PuUuueHTa ¥ ZoBEpU-
TeNBHNE MEPOPBANH ZaA BEPOATHOCTH, paBHO# 0,8, B 3aBUCHMOCTH OT KOIM—
Yecra BB ZnA pasiuuHNX 3MMLEHTpANsHEHY paccrosHuitf (B M) Ha aécco~
BUZHNWX CYIZMHKAX. B ZuanasoHe paccrosmmit 15-30 M kosduument Np 6auso
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K oJuHWLE, T.€., NPK BapHBAX X0 5 Kr BB M ana paccrosen#t oxee 15 u
3aMeTHNE HeogparnMNe ABIGHHA He HaOAwAanrcs. Ha pacCroasusax Ao 5 M
nonpaBoyHHi Koa)PMuMeRT HA HeamHeUROCTH Nn, OfpezenenHyil no. BapHBaM
0,2 u 0,8 ¥r BB, pamen 0,8, & C yBeAMUEHMOM LOBTODHOTO 38PAZE BEIMYK
koa@iunmenta Ny YMOHBIAGTCA O BKCNOHEBUMANBHOMY BAKORY.

[peznonaraeMad NonpaBka NO3BoAAeT Haity 0CPEKTEBHOS NpUpameHue Gax
ABHOCTY HA YUACTKAX, OCHEASKUMX BHDAROHHNMM HeInMHeMuuMu cBoNcrmamu,
YYNTHBAOT HeoOpaTHMHE IPOLECCH, NpOUCXOAAmMe B IPYHTS, H Z8ET BOSMOXE
HOCTH ONDEASAUTE M3MCHEHME aMIIMTYA B SAMUGHTPasBHOR 30HE MHTEHCUBHO
ro UCTOYHUKA BOICYXACHMA, & TAKKS OUCHUTS HpodunocTHue CBO#CTBA Hecae
AYEMHX TDPYHTOB. |

- OZHUM U3 BO3MOKHLX HeJIMHGHHHX 3¢QexroB, BH3NBOOIMX DA3pYHEHHe IDYH

T8, ABAAGTCA OTKOABEOE ABIGHME. TAaKOO paspyueHMe CBASAHO B TEM, 4YT0
npeZesn NpoUHOCTH B& DACTAXGHEMS AAA GONBUMHCTBA NOPOZ HA NOPAAOK MEHH
me Opeiesa NMpPOYHOCTH Ha Cxarue, MeToAMKE perucTp&LuU OTKOMBHOTO Das-
PYUSHRA ZBET BOSMOEHOCTH BHUMCJAMTD PAYOWHY M WWDHEY DACKPHTUA TpPEMMHH
8 TaKke HANpAKGHEA, KOTODHE BH3WBADT 0TKOJ B TpyHTe. H& puc. 6.7 npu
BOZACHN KDMBAA HUXHOI'O KPAA OTHONA W WMPKHE DACKDHTHA TPONMRN ZAA HEc=
COBMZHOI'0 CYI'AMEKS NIpK Bapude sapaza BB 4 K Ha IayOuEe B M. :

JlaGoparopyne BecleZoBaHuA AJA IJMH NOKA3NBAWT, YTO DA3PYHAWLME pAad
TATUBANMUE HANPAKSEMT COCTSBAANT OKOMC 04711 H/u?. MpousBecHEAR
OLUEHXA paCTHTUBAYEUX EOIDAXCHRH 1nf S-0amnbHOI0 SeMIOTPACEHUA NOKESH=
B4ST, UTO B SNMLEHTpANEHOR 06nacTR peasmaywrcs HANDARSHUA MODPAZKA
(0,4*3)~105 H/uz. JKCHepUMerTH, NPOBEZGHENS B BETYDHHX YCIOBMAX, M
BHIOJHEHEHG DACUETH NOKA3aAM, UTo Npu KauydrermoM Bapuse 1 Kr BB »
CpeZe BOSHUKAET DABDHB IPYHTA HA IAYCRHEX B Npeisnex 2,5-1,5 M B 38~
BECHMOCTH OT SIUNGHTPAARHOI0 PAcCTOAEMf. PACTATMBAKHUE HANDAROBUS COC
TEBUAYK ﬂ.5-105 H/u, '

OKCTEDUMEHTH MNOKESHBAKT, YTO ©CAU METOHCHBHOCTD OTPEXGHHOR BOMIHH -
NpeBENaeT NpeAeN OPOYHOOTH CPeZH H& BapHB, TO B CPeJie NPOUCXOLUT HE
eJMEH'UHOE OTKOALHOE ABNGHHE, & MHOXGCTBOHEWE 0THOM, KOTOpHH B 2NUHEHTA
pansHofl 06nacT BH3HBAET SHAUMTENHHOE PASPHXNOHME TDYETA B BepxuseH
vac?y paspess. OnNpejeleyHNe TaKuM 00pasoM PACTATHBARNLMG HANPAKCHMA NO
BOJART CYAuTH O NPOVHOCTHHX CBoMcTBAX rPYHTOB M NPWBOAUTE B cxowe CMP
HE TOJBKO OTHOCUTEABHHE BSANUMHH NpUpEREEUF WHTEHCUBHOCTH, BO ¥ afco-
TOTHNE BEJMYHMEH HaNpAseHHH, BNBHBADWME DaspymeHue IpyE?a.
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Trnasa 7
CERCMU4ECKOE IHKPOPAROHMPOBAHME B OCOEHX YCIOBMAX

7.1. Ocogennocrs CMP He ngocagoqnux TpYHTaxX

MHorouKHCHeHENE XaHENE ofcaezoBadmit Nocunexcersult sewnerpacesudl cau-
7eTEABCTBYNT O YBOJNHYGHAW CTENOHM NoBpexenull szasuft u coopymenuR Ha
npocanoqaux’rpyarax N0 CpABHEHMW CO CTSNSHBN NoBpeafeHus Ha Hempoca-
ZOYHHX ypyamaxf108 189} Kpoue T0r0, MHOTONOTHME ONNT CTPOKTEIBCTRE
¥ SKCHIyaTauKy pPasIMuBYX OCHEKTOB HE NpPOCAZOYHHX IpPyHTEX, 8 TAKES AHE-
Jt3 MX HOBEZEHHA NDH BEMIETDACEHAAX YHA3NBAYT Ha HEOGXOZAMOCTH 0COG0-—
70 ydera cleumimyeckux ocoGeHHOCPE! NpoCAAOYHNX IpyER0B Ipu CMP.

B celicwoonacasx paldomax esponeitcxodt wgcru CCCP, Cpezmeit Aams, Kazax-
¢raHs Ham0ozee WHDOKO PACHDOCTPAHEHH IPOCAA0YHNE NBCCOBHE TIPYETH, &
FAKES MOKOTOPHE BEZH NOKDOBENX TIMRHCTHHX I'DYHTOB, OCHSZAKNEX 3TUM
croiicrBOoNM. [IpocazoyHNe TPYHTH CJarap? SHAUWATENBHNE IIOLAZM TAKEX Iopo—
ZoB CEpaHH, Kak TamkeHT, Aima~Ara, Kamuses, Jymaeds ¥ Ap. ’

B coorsercrBun ¢ TOCT 25100-82 x mpocazoustM OTEOCATCA IpYHTH Ko~
TOpHe NoZA ZelicrBueM BEemHe} HATpPy3Km WIM COGCTBEHHOTO BECA NpH 3aME~
uXBSHME BOAOR AawT NPOCGAKY K NPH 3TOM BOMMURHA OTHEOCMTEABHOM mpocs-
A0UHOOTH 6h > 0,01 [51]. TpyazoBHe YCIOBMA CIPOMTENBHNX LAOLAKOK,
CUOXSHEHX npocanoqnunn TPYETANH, B 38BUCHMOCTH OT BOSMOZHOCTE HpOABAE—
HuA NPOCAAKA 0T COOCTBEHHOr'O BECS MOAPA3AGAANTCA HA ABA TUOAS

I Tan npoc&xovsEOCTRE, XOPZS NPOCSAKR BOSMOXHE B OCHOBHOM P RpeZenax
Zedopumpyemoit sOHN .OCHOBEEMA OT HArpyskKE QYHAAUOHTOB WUIM Apyrod BHem~
Helt Harpysxw, 8 MpocazKa OT COCCTBEEHOrO BECa IPYHTA NPAKTAYECKH 0F-
CYTCTBYGT WIX HO NPEBHEEST 5 CM;

II TrO npocaAouHOCTH, KOTZAQ BOSMOEHE NPOCAAKA IPYHTA OF €ro coocr-
BeHHOTO BECA, NPOMCXOLANAR NPOUMYLECTREHHO B HuMHSR YacCTH NPOCAZOUKOR
TOIME, 8 OPK HAJWYHR BEGHWHEN Harpyaku - NpOCAAKA, NPOMCXOLANER, MOMU-

~MO 3T0T0, M B Bepxme# uacTd npocagousHol ronmm.

flpocanouEye IpyHETH OCNYHO XApaKTEpH3YDTCH OTHOCHTOABHOR ApocazouHo-~
CTB0 énp ¥ HAYaIBHUM [POCAZOYHHM ZABICHHEM Pnp MEREMOJIBHHM RABIGHUEM,
Py KOTOpPOM HpomBusnzcs CBodcTBA IpYHTA B YCACBUAX 610 HOJZHOTG BOAORE-
CryeHRH. ’ ' -

OcTaBnAd B CTOpOHE AOCTATOUHO HUPOKO OCBELEHHHE B nn:ephxype'[se.
116, 117, 122} BonpocH {ODMHDOBBHAA MPOCAAOUHEX caoﬁcmn, OTMETHM XB-
paxwepnue ocofeHHOCTH HaRdonee MUPOKO pacnpocrpanennux APOGAZ0YHEX
RECCOBEX TPYHIOB. Kx oHuRO CBOMCTBEHER ¢BoGodpasHan pHXNEs YRAKOBKA
NNJeBaYHX YACTHL ¥ 8rperaros ¢ X0pOmo passuzolt MOXUBCTHIEOH nopucTo—
CTE0, npeodnananue nenononpouaux CTPYRTYPHEX csﬁaeﬂ 8aMETHO CHMXSDEEX
C30m MPOWHOCTS MDE YBASEHEHMA IPYHTA.

B ecreCTBEHHNX. ycnonnax 0pu EM3KOK anaxnocwn (meHee 10-12%) OTDyR~
TypHas NPOYROCTH AECCOBNX TPYHTOB ZOCTATOUHO BWCOKA, WI0 MO3BOAAET UM
COXparfArh OTHOCHTONBHYK DHXIAYN CTPYKTYPY = "HeMOyMLAOTHEHHOCTH", 1o
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H.4. ller¥coRy, H8 TAyORRax A0 15-25 X, & ¥HOTAS ® CON66 NpPE LPUDO
HAarpyskax or Bhuenexamux oTaoseHult zo 0,3~0,4 Mla [58] lipn noBumeR
BASKHOCTY CTPYKTYPHAR NPOVHOCTS NSCCOBHX IPYHTOB CYWLGOTBEHHO CHEXGEY
0f, ¥ B OTZCGABEHX YACTHX IPYHTOBOT0 MBCCUBE COSAAWTCA YCROEBMA, KOT
ZelicTBynnme BATpYsKM HAYAHENT NpPOBHmATH NDPSAENR Or0 CTPYKTypHOR npow
HEocTn. B 2T0M CIyyae HEUYHAS?0A LPOLECC DPA3DPYUHeRMA M nepecrpolixa Hp
poZHOM "ReZoynaoTHeHHON" CTpyHTYDH IpyHTAa ¥ ZONONHATENSH08 YOXOTHE
CONpoBoKZacu0oe Npocazouuuuy ZedopMailuaAMK MaccuBa.

Nps AuEaMMYSCKUX BO3ZeHCTBUAX (38MAGTPACEHUAX, BSPHBAX, TOXHOTEH=
HHX BHOpallMAX) B OCASCACHHOM YBIGaXHEHMEM XECCOBOM IDYET® COSXANTCH
HaReon66 CIaroNpUATHENE JONOBUA ANA DASDPYWEHUA €IC MPUPOAKOR CTPYHTYD
9T0 CBAi3BHO ¢ NOARJICGHUGM B MACCHBE ZONOJHUTERBHHX (K CTRTHUCCKEM) Xu
HAMAUGCKUX HANpAXCHAN, BOBHRKSNIMX NIPH NPOXORAGRMM COHCMUIECKMX BOIH

BosHNKA0LEE B MACCUBE CYMMAPHO® NONE AUHAMUYECKMX X CTETUYECHHX -
BRUpAKeH¥H! yaoTO NpeBuESeT NpeZeX NPOUHOCTH OC/&CGASHHOrO TDyHTA, B
PesyusTaTe NPOUCAOXAT AOHONHATSIBHEOE DABDYUSRUE €I'0 CTPYKTYPH ¥ VIO
HOHU® NOZ BECOM COOPYESHWH! MM BHUGNEXAUMX OTIOKEHMH, T.e, pEIBMBED
CR  TaK Haswpaewne ceMcMuueckye (AmHaMuuecime) mpocaixs [117].

MHOTHE WCCAOZOBATENM YRA3WBANT, YTO CeiACMUuUCCKUAE BOSAeHCTBUA MOTY
SHAWMTOABEO yBOJIMUMBATH Npocagovare zefopuaudd B nECCOBHX TPYHTEX
[ﬂOS, 138]. B uactHocTH, HE 9TOM 2peKTe OCHOBAH METOJ NpepnocTpoey—
HOT0 YNNOTHOHMA NPOCAZOUHHX AECCOBNX IPYHTOB C NMOMONBL 38MAYXBAHMA H |
TAYOHHENX B3pHBOB [424]. fIp 5T0M cyMMapHaf BeIMUMHE NPOCAZKH MOXET
BABOE ¥ Conee NMPeBHUATH NPOCAAKY NP JAMAUMBSHMM B CTaTHYOCKAX yeno-
BUAX. BeamupHa celtomonpocazounnx Zedopuauml aamucur 0T MHOrMX {aKTOpQ
OCHOBHHME CpPEAM KOTOPHX SBARKTCA CROAYNEAS: MCXOAHAR CTPYKTYPA IPYHT
er0 XWMEKO-MuHepajorndeckull cocras, npeofIafaHMé TOr0 WIM KHOTO THIA
CTPYKTYPHHX CBAsed, CTpOGHU® B MONHOCTH HPOCAZOWiOM TOANMM, XBPAKTEP
JAQKHEHNA, BeJMuUMHA n'pacnpeaenenne B MACCMBS CTATUMECKAX HanpAxexult,
KETCHCUBHOCTH, Y ACTOTHNNA COCTAB, HPOAOCIKUTEIBHOCTS CelCMAYOCKUX BO3~
AsHcrBudt ¥ ZAp.

Konuuscrnenrad MeTOAMKA OlEHKM celoMOMpocajok NOKA He Pa3paldorTaHa;
BEpoATHO, HauGoAee ACCTOBEPHHS AZEHHHG O €€ BEAWUMHE MOKHO NOJYUMTD HA
0CHOBE NMoZeaupoBaHms cellcuyueckux BoszelfcTsull B HaTypHHX YCIOBUAX C
NOMOGED B3PHBOE ¥ METOZOM MHEGHEDHO-TEONOTMYSCKMX SHANIOTHE Ipy Hmayue~
H¥M BoCheZeTBUl NPOWNNX 36MASTPACEHMHA. j

lipy ouemke cefcuuyecxod ORACHOCTH HA YHYACTHAX pacnpoczpaneﬂuﬁ npo-
CafovYBNX FpyHTOB B mpouecce CMP cneayeT MMeTh B BMAY, YTO OpX xo3fitcrd
BEHHOM OCBOCGHMH MOCCOBHX TEPPUTOPUA HA BACTPOSHHNWX YUACTKSX BAAKHOCTD
TpYETOB B NOZABAAKNSM CONLUMHCTBE CAYyYeeP YBEAMYKBAETCH, YTO HPHBOANT
K CO3JAHMN HEOOXOAMMEX YCIOBHR AJA BOSHUKHOBGHHA NPOCSZOK B celicuomnp
cagox, I[oBHWEHVE BIAEHOCTH AECCOBHX I'DYHTOB CBASAHO CO MHOTHMY NDKIR
H3MM: TEXHOTGHHHM NOBNUGHUEM YPOBHA TPYHTOBHX BOA BCHEZCTBRS CIDOMTEN
CTB& OPOCHTEJNBHHX CRCTEM, HApyUOHWEM CTOKA NOBEPXHOCTHHX BOX, NOKANLH
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¢ yTOUKEME M3 BOZOBOAHWX M KaHAAMBalMOHHNX ceTed, mapymemeu ecrecr-

geHBOTO BIATONSPOHOCA B 30HE aspauum NpH acganbTHPOBAHME ¥ 3acrpokixe

oGUMPHEX INORaZeHd, GeCKOHTDOABHHEM OPOUEHWEM seJ]eHbXx Hacaxzenult u 1,7,

B HaCTOAMES Bpeumd B celMcMMUYSCKEUX palloHax CTpaHH HA YYaCTKaxX, CiAo=-
goHHNX NECCOBNMN NPOCAJOUHNMU IPYHTAME, MMESTCA CONBEOE UMCHO SZ8HMM
4 coOpyXeHMM, KOECTPYKIEM KOTOPHX B To#t mam wmHO# cremeH AepopumpoBa-~
jis BCNGZCTBHE HEPEBHOMEPHNX Mpocazox ocxopammit [1, 139). Taxuu obpa-

30M, BO3BEACEHLE HA NPOCAZOUHHX TPyHTaX SAGHMA M COOPYXCHUA 663 XOJE-
golf HOAPOTOBKE NPQCBAOUYHHX OCHOBAHME y®e "HOATOTOBNEEW" K CRNBHNM NOB~
ipexneﬁnau'naxe 0T 3eMAeTPACEHUN CPaBHUTENBHO HEOONBMOM MHTEHCHBEOC-

wx - 6=7 $8aAn0B.

CneiyeT Taxge YWATHBATH, UYTO NP CANBHEX 2@MIETpACEHMfX (8 OaunoB
¥ G6onEe MOTYT NPOMCXOZMTD MACCOBNE NOBPEXACEMA BOZOBOAHNX M KaHAIHSa~
, LOHERX COTeH, YT0 NpPHBOAUT K ROABICEUN MHOTOYMCICHHNX NOKAMBHNX AC-

‘ POURMKOB 38M8UWBANMA, DESBATUD NPOCEZOUHNX ABNGHRE ¥, KaX CAGZCTBUE
aT0T0, SHAUMTSJABENX ZONOIXHMTENBHEX nNoBpexzorull a3zaumit u coopyxesult.

QueBMAHO, UTO MOXAHUYSCKOS YBONNUCHME GaNNHEOCTH yYACTKOB, CIOXEH-
EHX NPOCEAOUHHMM IpyHTAMM (yBeauueHue Koapduuuenra A [208]), me s~

' nfewcA YAOBRCTBOPUTCXBHHM DOEOHEEM NpoGaeMy olecneyeHuA celicmocrolkoc—

_H 3ZaBMR ¥ COOPYXeHME B BTMX YCNOBHAX. B AGHHOM CIyYaeé MOXHO DEXOMECH-

| RoBaTh OCPATUTH OCHOBHOE BHUMAHKO HS8 yCTDSHOHME NDOCAAOUEEX CBOUCTH

f PpYHTOB HA OCHOBS TOX MIW MHHX METQZOB TeXHNUSCKOM ueamopaiuu,Ha yer-

" policrBo cneuusasENX JysAaMeHTOB, NPOPEsADMUX NPocazouHHA rpysr, ycrpa-
HEH}ME BOBMOKENX HMCTQUHNHOB NOBHISHUA BAAXHOCTU I'PyHTE X APYIUX Mepo-
npuATHd B COOTBETCTBMM C HOPMAMH NPOEKTMPOBAHMA ocsoBaEmMil aZaHuil u
coopy=ennii, BOZBOJMMHX HS INPOCRJOYHNEX IPYHTAX [208].

Taxuu 00pasoK, NpR OLEEKe NPOCAZOUENX I'pyETOB B nponecce CMP caexy-
6T JONOAHWTENBHO yUMINBATH cheiyoude (axeopn:

_ NpeApaclolOX6HHOCTH IpOCAZOYHOTO PPYHTE K OOpA30RAHME AONONHUTENE=
HHX celCMMUSCHEX NPOCBZOK NpM BEMISTPACSHUSX M ADYIUX AMHAMUYECKUX

BoshedcTBUAX §

SHAYUTONBEYN 38BHCHMOCTH (UBMKO~MEXSHUUSCKAX X COOTBOTCTBEHHO ceic~
MyecKnx CBOMCTE OT BIARKHOCTM TPYH'EA; BOSMOXHOCTD MBMEHEHHA K&TETOpE
TpyBTa no cefcMMueckum cpofctBaM Npyu NOBHEGHUM BIAKEOCTH;

flocTeneNHoe (IOBNUEHNE BAAKHOCTH HCXOZRO MBNOBASKHENX A8GCOBHX (npo-
CafjoyHNX ¥ HENpoCaj0uBHX) IPYHTOB NpU XO3AMCTBEHHOM OCBOSHMM TEpPPHTO-
PMM, CTPOMTENBCIBEe M BIKCNAYSTAUMM 3IZAHME M coopymeHumil.

lipn nponezenuy CMP yyacTKU Daz3BUTHUA NPOCAXOYHHX T'PYHTIOB BHAGIAKTCR
Kax yyacTiM, HeCXNaronpyATHHE B CEeHCMMYSCKOM OTHOUCHUH,

Npupamenue celicunvyeckod MHTOHCHBHOCTM HA MPOCSAOYHHX IDYHTAX OLpe—
AenAeTCA Ha OCROBAHMM Pe3yJIbTaTOB MHCTPYMEHTAAbENX MeToZoB CMP zxA ec—
IECTBEHHNX YCNOBUR ¥ C YYSTOM NPOTHOSHOTO NOABEME yPOBHA TPYHTOBEX BOA
4 00BOAHEHMA IPYHTOB B NPOLECCE OCBOGHWS TEPPHTOpHE E BHCIUyaralUUM 348—
Hult u coopyxeruil.
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Npexorspameane NoBWmERHOM cellcumueckoR onacuocrtu, cBsszaHEo# ¢ npl
CaA04HOCTBD TPYHTOB, OCYWSCTBAAETCA NPOBSACHHOM HEOGXOARMHX MEpOND
Talf N0 yoTPAHGHMD NPOCAAOYHHX CBOMCTS IpYHTA UMM ADYTHME KOHCTDYKTM
HUMUM PEUCHUARMM. L

7.2. BauArwe CHOXHOTO DeARGda HE NPOABACHUE METOHCHBHOGTH
cefleunueckoro sosgelcrsua npu CMP

dapauelt CMP B yCHOBMAX CHOKHOTO pesbeda SBAAETCA OLEHKA MHTEHCHN
HOCTH CelcMMUEeCROro Boaneﬁcrmuz HA ROHKpPETHHE THITH COOPYEEHHA C yU
TOM COBMECTHOT'O BJMAHWA peabeds MecTHOCTH,[POCTPAHCTBEHHOA HEORHOD
HOCTY CTPOEHUA Cpefn{ MHKEHEDHO-TEONOMUECKHE YCAOBHA), HEperyAApHod
" BHY'TPEHHUX CeACMMUECHMX T'DAHMI|, HANMUMA TEHTOHUUECHUX HApymeHH#, ne
yeToRuuBHX GXOKOB POPHWX HOPOM M HPYrHX (aKTOpPOS. f

Tlpu nposezeRun CMP Ha yYSCTKAX KPYENX CKIOHOB I'OP ¥ B YUENBAX HE
XOZMMO YUHTHBATH BOSMOXHOCTE BOSHUKHOBOHHA 0CTaT0uHNX Aedopmaund, O
HOEHWMA TANaMyu NOBpexAeHMl M paspymeHus CKIOHOD u HacwmeR mpu celcuy
YGOKMX BO3ASHCTBUAX ABNANTCA ONONSAHAH ¥ 00Bams MATEPHUANA CKIOHOB, |
OCeA@H#A Hacuneldl, TpemUHN ¥ ABACREA, CONYTCTBYOLUS DASKKEGHAD IPyHTd
Caenyer pasauvuaTs NpHPOZY yKaz&aHHENX HepymerRuWHd, BN3B&HA JM ORA HEZOCH
T87T0UEO# NPOUEOCTED CKIOHE, HEYCTOHUMBOCTED ONOKOB TOPHHX MOPOA # HY
OZHOPOZHOCTED CDOZAN MM YyBENRUOHHEM BHTEHCUBEOCTH CoHCMUUeCKEX BOS= |
ZeilceBud Ha 3TOM CKIOHE,

B oGuem cayvae ynpyrux AsqopMensfl cpefiy msMeHSHUR -ceHCcMMUECKOIO §
jexTa Ha yyacTKax CHOXKHOTO penbeda (BEepLMHH I'OPHNX COOpyXeEHMHd, Gop2é
KaHBOROB M YCTYOH TEppac) B&BUCAT 0T yIrRA HAKIOHOB CKIOHQB, HANpPABIE
HUA AOZXoAs celCMMYecHUX BOMH, SHUUEHTPAIBHOTO PECCTONHME, COOTHOMOX
YacTor KoaeCamul oxuZaeMux CeHCMHUSCKEX BONH M COCCTBEHHHX uacTor
NPOGKTRPYENMOTO COOPYRECHAR, COOTHONGHHA ZMMH COHCMUUSCKEX BOZR ¥ DaaH
Oy B ApeBHNCHNAX XapAKTepHEX Touex pexpeda M NpOABARKTCR:

8) B pacceuBSHMM SHeprum CeHCMHYECKEX BOJE HA BOTRYTHX QopMax pe-
nsefa, MPXBOAAUGN K CHEECEND yPOBEA COHCMAYSOKOTO BO3ZSNCTBUA B OCHC
BAHMH K8HBOHOB, YCTYNOB M BOSBHISHHOCTEH MO CPABHEEMK ¢ IOPHUI0ETANL=
HON GBOGOZHOR NOBEPXHOCTED; ‘

) B yNJOTHGHMH 2HOpPIMM celicMUycCHMX BOJIH BHOYKINME Qopueuy pejned
$a, uT0 NPEBOAMT K YBEIMYGHMD MHTEHCUBHOCTH KOZECRHMR 3 BEpXHMX UeCT
TODEHX CoOpyReH¥M M BozBumerHocTel, 6OpTOB XKAHBOHOB W YCTYNOB TEPPAEC!
no OTHOWEHMW K IOPU3OHTANBHOA cBOGOZHOH mMOBGPXHOCTH; ,

8) B uarepfepeRnmAn celicMMUSCKUX BOJNH B CN0OS, ©CIM YCTYR NpEACTARA
coGolt Teppacy, CNOMEEHYN DHXIHMY OTNOXGHMAMA HA YNPYPOM XECTKOM ROXYY
fPOCTPEHCTBE, ¥ B NPOMMYLSCTBORHOM NpeoCASZanEM BHCOKOUACTOTHNX (Z0
HEeCKONBKKX ASCATKOR. Pepll) KodeGamu#t Ha HOBOPXHOCTH, €CIM I'OPHOE COOP
EeHMe UAW yOTYN IPEXCTABAAKT TEPPECY, CUOXCHHYD MOMHNM CHOOM CHEJBHY
TpyuToB (CBOGOZHAA NOBEPXHOCTD EECTKOFO NOAYNPOCTPSHCTEA);

T) B ORDSBMDOBEHMM CellcMMuecKOIro Bo3hedcTBUA BOTHYTHMM Jopmamy pe'
fég@a npn GOKOBOM NOZXOAe BOJHN.




Ha OCHOBAHNM 8HANHSA MOTEGDEAROR KAKDOCOHCMHUOCKHX N RECTPYMOHTAA~
psx BaGARACHEE NOAYYOHH SMOKPHRSCKHS COOTEOMGHHA K UONYSMAMPKYOCKME
fopMyIH AXA EavyecrhoHHo# M RKomMvyecTBeHHON OLOHKH MBMOHSHMA collcumvsc~
goil MHTOHCHBHOOTK HA YYACTEAX C0 CHOKENM ropHsM pexsedoM ama coopyme-
guli pasZHTHOR XOCTHOCTH R IPYHTOR OCHOBAHRA Ana HaEGONEe OPOCTHI MOZe=
gel cpeaH.

Jixa npexBaprzenbHodl ONGHER BAMAHMA TAHMX (OpM peakeda, AAR KOTOPNX
xapaxreped “sPorT Ouua" MOXHO HCRONBSOBATH DEKOMGHAALUE DaCOTH
¢.B. Iyaxosa [167] mo dopuyae

A=30 (W,, W)+ 338 (W g Moo)

rze Al - DpEpameHse CaIIZBEOCTH; Mvr WW,; ~ YCRODOEMS ABMESENS He TpyE-
16 ¥ HA CKale COOTBETCTBEHHO; ¥ “Woc - YCRODGEER ABEXOEMA Ha Bepmu~
gé ¥ OCHOBAHKE COOTBEICTBEHHO.

MlpeasapuTensHyn OUGHKY MBMOHGBHA AMNAMTYAHOIO YDOBHE KONCCaMHR nDH
epexoRe oY IopH3OHTBABEON NOBEPXHOCTY (Ar) KO ABY KaHBOH8 (a ), mpez-
CTaBRORHOTO B BMAe V-00pasHOIC KIMHOBMZHOTO BHDE3a B ynpyrou DIZBODOA~
?on nox%npocrpanczne, MOXKHO NOXYYHdTH, BOCROABSOBARENCH COOTEOMOHNSM
25, 26

el =Ry Ay =1/Us+8

Bneos An R k - AMRARYYAN KO2eOEBH Ha ZEe RaHbOHA N Ha ropuaou:ans-
Hol nohapxnocrl COOTBOTCTBEHNO;

B =L+ H/H,

T4¢ L~ UOAOBRHEE MEECEMBNBEON MEDHEN RAHEOHA; H = BHCOTA KaHBOES;

A ~ aamEa celcMmueoxoft BomEs. o
llpezBapaT6IBEYD ONGEEY HSMEHGHNS SMIAKTYAHOTC ypOBEA XomedsExd mpu

nepexoxe OT XHA (A ) x BepxreR qacrs (Ay) K8HBOHA, LIPEACTABAGHHOPO B

3aze Y =00pasmoro xnunonnaxoro Bype2a B JODYTOM OXHOPOXEON NOXYRPOCT-

PERCTBO, MOXEO DOLYUMTH NOCPSACTHOM COOTHOWCHES [25. ZGJ

-A/R
Ugﬁ‘({ygﬂg/ﬁ =14M,5 B
[pexBApHTENBEYD OUGEKY HBMORGHER SMIIMTYAHOIO YPOBHS o — npx
nepexoze 0f rﬁplaonf&xiaon cBoGoZHO it nonepxﬂoc!n OZBOPOAHOIC LORYUPO=
?!panct?a K Bepxmell YacTH E4EBOHA KI¥ YOTYNA MOXHO NOAYYRTS 0O JopMyze
25, 26

Vg {)=A g/A =4+ 0 5/(L3m

rze Ly ~ OpOTAXOHEOCTH CRAOHA YCTYL&; Hy - BHCOTa ycryHa,

CoBwecTHO® BIMREMG pOABOgE MECTHOCTH B OCIOXHADNETO CTROCHEA CPOAN
CHOR NOHMXGHHWX CXopocTel HE EONGHOKNe CNOKTDANBEOIO COCTaBE kKoxede-
Hu#t ppy mepexoze or OCHOBaHEA X Bepxmefl yacry EaEbOX& HIM YCIYNA MOZ-
HO oneuuTh, BHYECAWB NpPOMIBEACGHBE %ACTOTHON XapaKkrepACTRKE CXOf HAa Ne-
PoRaToyEyn X8pAaETEPUCTUEY KAHEOHA MAX yOTyHa Ho dopuyme [25. 26]

W )=HE) Ve (),

H
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I8 ®(¥) - NONHBE WACTOTHAR XGDAKTGPUCTHKS, YUMTHBODHAR COBMECTHO®
BIWAHME pexbeda M CrOA} H({) -~ YaCTOTHAA XApSBKTEDHCTHKE OACH HA YAHP
TOM [OAYNPOCTPEHCTBO, yCPAHABIMBAGMAA ¢ yUETOM PSKOMGEAAUER padorm
[170}; Uea (§) - nepegazousss xapaxrepRcrEEa KaHBOHA. v

Dpy HaaRVEM MAKDOCOHCMUYSCRUX AaEHHX EXA CBCXOHME O CHMABEEX H D
pymATEABHHX SOMNETDACEHMAX B NPOLNOM HOOOXOZMMO OPraAddoBarh None
NOBTOPHOE OUCASAOBAHMS OHEUERTpanbHEOM oCnaacts ¢ NEALD OUpEAENSHHS
paKTeps ¥ WHETEHCUBEOCTA NPOABICHHS COTPACCRUS B 3ABHCEMOCTE 0T Qop
penseda, I'PYHTOB OCHOBAHME ® THIOB COOpPYXSBEN, HYXHO NPOBOARTH Max
celicuruecKie WCCHEAOPAHEA ZDEBEMX coopysemml [159].

HecnenopaEus OCHOBNBADTCA HE BNNOJHOEKE CACAYDWEX 9TA&NOB pador.

1. TlozGEPADTCA N0 BOSMOXHOCTHE OZHOTHIENE COODYXEHMS, HAXOARWMECSH
HB Da8HHX PRIOCOMETDHUSCEAX OTMETHAX, OZME OCPEKT W3 HEX H& Gpobke
O0pHBA MAK JWSIbH, KOTOPNE NDETEDHENM OJEM U 76 Xe 3CGMICTDACEHUA ¥ |
noIyyuns 38MEeTENE NOBPEEAOBHA, COXDAEMBEMeCA Xo Hewux AseH. pm ar
KOIXEH OhTh N0 BO3MOXHOCTE Corarnil crarmcruveckull MaTepsaa o0 oTUX
38MNOTPACEHHAX (KMHTEHCHBEOCTS, SNUIGHTPANEHOE DACCTORHKE H T.X.). '

2, Wisyvaprcs MEESHEDHO-TEONOIWYECKEE YCIOBMA YUACTKA HCCIEA0BEHE
Ins yoToHOBHGHMA XAPAKTOPHCTEE I'DYET03 HEOCXOZMMO NPOCYPHTE HE MOHS
ZBYX CEBSKMH X0 KOPEHHENX HOPOK, & TAKke BOUMSK COOpyXeHKE Az ompe
XOHMA XApAKTEPUCTEK oCHoBaEkE. HeaecoolpasHo Takxe NPOBEJOHHE HMHXOR!
Ho-reofAsnyecKux MCCReZ0BaHUH, B YACTHOCTHE 3IEHTPOPA3BEAOUHHX.

3. Kaxzul#t 00BGKT NOZBEPraeTCH MHECHEDHOMY OCCISOBARUD ¢ NOXEBD
ABNCHAA OOMOTO TEXHAUECKOTO COCTOAHMA HECYMMX KOHCTDYKUBH B QymAaMe
TOB ¢ HOAPOGHNM OCMEDOM ¥ ZOKYMOETKDOBAHMOM OCHADYASEERX NOBPEXACEX
¥ paspymerud, .a Taxxe 0CCASAYDTCA BOCCTAHOBAGHHNG KORCTDYKUEM ¥ uacH
COOpYREHENA 38 BPeMs ero CYmSCTBOBaHKA.

Ha 0CHOBO OOMSDENWX M (OTOrpA&JMYOCKNX MATEPHEZOB COCTABIAAETCH KON
cTpykruBHNE npoexr o6rexra, BE0CXOAEMNE ZXA €ro pacuera HA ceEcMKye
£0e Bozzellcreme. ' )

4. Qupepennercs Hecymsf CHOCOGCHOCTD KaMOHHNX RoHCTpYEua# (cremHH,
GpRH NePeKpHTHA, KyNoza B AP.) HA PACTAKOHMS M CABHI UCHHTAHMAME B
HONeBHX YCHOBHAX, 0TOHMpaprcA o0pasui EX&AKE ¢ LEABD ORPEACTCHHA AS
MBUROBHEX H APYTUX MECX8HAYCCKHX XADAKTOPHCTHR B 1a00paTopEHX JCAOR
Aas pacgera.

5. lan DpoBeZeREA pacyeTa Ha CeACMAYeCKOe BOaAsHCTBEE HEOOGXOAMMO
JCTaHOBUTS QaKTUUCCHBE ZUEAMMYECKMEe X8DAKTePECTEEE 06LOETa (Neproz
CBOOOAHEX KOACCAERE M 3aryxaumA xonelamu$t). WX MOXHO OHPSASINTE 2K
DepUMOHYONBHO, UYTOM HCHNTAHAA O00BOKTE EPH HECOJBNEX ARRAMEYSCKHX BO
AedcrRuax (yZap, MEKpoceHcMH, MayHe PSpHBH B LpYBETE HERAAeKo 0T 00D
*0B ¥ ZD.). HSMEDOHME 0CYmMECYBIAETCH MHOTORSHAABHOM cucTeMOH perHCe-
PRUME ¢ NCHONHSOBEEHEN HG MEHOC TPEX AATUMKOB, JCTAHOBAGHHHX HA pas=
EbX yJpPOBHAX, BKADYES, K&K OPABWUNO, HAKBHCHYD OTMETKY oOzeuta..Rdxe-'

156



gapuf ZORAXEN BO30yXA8THCA PABHOMEDEO 00 HANPABIGHEN JBYX IASBHNX oceH
pOHERTa. .

" 6. Ha OCHOBGBERAK ODOYHOCTHHX ¥ Ae(OPMAMOEHHX (CTATHYECKEX ¥ ANEA-
JuYEeCKAX) X8DBKEODHCIEK OUBOETOB BHGUDADTCH DACWETHHE CXEMH MOCIOAyS-
yux OCBOXTOB M DACCUETHBASYCH BX CeRCMOCTONROCTD HE DPA3ANVENE YPOBHH
ceHCMEUECEOTO BO3ZedcTBHR COTAACHO [208] Wik ¢ MCHONL3OBAENEM CRONWANH-
g0 DOXOCPAHENX AKCEIODOrDAMM CHJBHUX SEMIETDACEHMR, OTBOYADENX COlcMo-
seKTOHUYECKHM YCIOBMAM AAEHOro paldoma.

7. ConocraBacameN NOXYYGHHYX De3yabTaYO® OFEOTHIBHX COOPYEGHKH,
EaXOBSMEXCA B DAAMUEHX YCAOBHAX (HMONTCH B BHAY LNOZHOKHG CKEOHOB,
gpoBKa OOpHBOB yHONbA, BEpUHMHA XOIMa), HOJYINBURX Ee0ZRHAKOBHE NOBpEx-
AcHMA OT OAHOTrO A TOr0 X& 3CMICYDACEHEA, MOXHO OUOEMTE U3MGHEEHE colc-
uE9eCKON MHTEHOHBHOCYH B 3SBECHMOCTN OT HOIMUES CKIOHOB ¥ OODHBOB
yuenr#, EOCOrODOB M XONMOB.

HagGozee 0o0LOKTMBESA M ZOCTOBepHAR MHQOPMAUMA Zad KAxZOro KOHKPEZ=—
HOPO CRYNAR NOAYYAcPCR NPE NPOBSZSHEW WHCTDYMEH?ANBEWX HEXSHEDHO-
ceAiCMOMOTPHUCCHUX HCCHGZODAHHA nyroM perECTDAINY CUISEHX M CIACHK 36N~
neTpACEHNHE, a TaEXe B BSPHBOB.

[lnagApoBanBe CUCTOMHE HHCTDYMEHTANBHNX HAOINASHHE ZoxxEo OHTH OCHO-
BaHO HA peaynbraTaX reoMopfoaorsueckod, MEXeHepPHO~Te0XOrEYScKol,
rezporeonoruycorod B reodmamveckod mayweHHocrs yuacrra. C 2108 HemsD
B npeieliax MCCASAYOMOTD YHACTHA CHOXHOTO pelbeda BHABAANTCS OCEOBEHO
$arropH, onpeiensomEe aMuImryARnd W cnexrpansEHl cocram KoneGamE:.
3aTex COCTABIAETCH CeliCMOTeONOTMUECKES MOZSIb CYDOGEEA KSYUAGMOI0
yuactka penseda, Ha koropoft BHAGAADTOR HEOZHOPOAENE B celcMuveckoM or-
EOHGEMA RHXGHOPHO-IEONOIHYCCERE BAOMOHTH,

MEEEMAZBHNE DASMEPH HEOZHOPOZHOCTA, YWMTHBAaemoff NpHU MOCTPOSHEU
ceficuoreosornyeckol MOZOIH, oNpeASNANTCA HB COOTHOMOHEH

0.54 py, < Lnu,.Sﬁlr,“, s Rwun 2> 0,44 MuH
GOOTBETCTBEHHO JJf IOPEACHETANBEOrO M BEPTEKAABHOIO DasSMEpOB HEOAHO™
pozHocre#, 3Zechk Lunn' Rypy =~ MEHNMBZBAHE DA3MEDH HEOZEODOAHOCTE;
Auna - MEHAMAXBHAR ANREA cencuxqecnoﬁ BOXEK OPH OXHZEOMOM 3€MIETDACEe~
HUE® ux@ BSpHBE. B OpeZensx KaxAOrc H3 BHAGACHHHX I'eOMOPQONOIEIOCKMX
3J6MEHTOB AOAKSH Ou®E ODIAHHS0BAE N0 KkpafiHell Mepe oy NYHKT MHCTDY-
MEHTQNBHHX EAONDAGEAR 88 KOZGCS&BMAMM IDYHPOB OPH 3€MIETPACCHEAX KM
BapHBaX.

MeroXuKa WMHCTPYMEHTANBHHX HAGANAGRYM HOA SeMISTPRECEHMAMH M BapHBa-
M# 3aENINY8ETCH B CREAyNEEM. JMCHO0 celCMONpUEeMHEKOB, NYHETOB HaOIDAE—
Eu#l, X paameneH¥e ONPSAGARNICR B 3aBHCHMOCTH OT KOBKPETHHX yCHOBEE
Ra gccuexyeMoM yuacTee. B xauecree celicMoperscrpepynmeil annaparyps
CHaCux 3eMHOTPACEERH B HENPEpPHBHOM DOEHME N8IeCOOCDABHC MCIOAB30BATH
RHxeEepHo-celicuryeckue ocuunorpady rama OCE~¥1 ¢ AMIIHe Y AHO-YaCTOTHOR
xapagrepucTurol B padousM AmamascHe NeproZoR 0,05-1,5 c. Perucrpauup
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CUIBHGX BEMICTDACEHAS @ B3DHBOB CACZyeT NPOBOARYD B KAJVHOM DOXUME KA
XeHepHO-CcoHCMUTEeCKUMY OCHManorpafamy Tima H-700 CO CPTaHAAPTENME celic
MONPUEMHERKAMY .

Jpeauuerne celcMMyECKMX EAHAXOB S4ABECHT 0T KOHEpeTHHX ycxobuié. Ha
Kaxzoll Toyxe HadmogesHH cneAyer PermCTPHpPOBATE TDE KOMIOHGHTH: BODTH-~
EanpHy® (y) ¥ #Be TOpEsOHTEAbHNE (NApaniaeXbao GOPEYC M NOPUORARKYLR
HO K HeMy Y).

lp¥ ®ECTPYMERYANBHNX HACEOACHKSX PANMOHAZBEO MCIOAB30BATH anex!pn—
YECKYW CXeMy, NPeACTABACHAYD Ea puc. 7.1, CeHomonpmesHEEN Sepes nyc
Boe ycrpo¥crso I¥-1, myETOBYD KOpoOKy UK~2 COGAMHADYCA ¢ I'alhBEHOMET=
paux B ocuunaorpade OCB-I. B MOMEH®™ BOBHERHOBOHUE CHABEOIO seMnezpace!
HEA OF CUTHAJA DYCKOBOro Aaruuka ([I.J) cpaGarHBas® IyCKoBOe ycrpolcr
APOMCXOAMT nepeKIDyeHHe cokcMonpueMmHuKoB ¢ ocumxmaorpada OCB-YI Ha oo~
nunrorpad H-700 unm H-041 ¥ DPerucrpanus SEMESTPACEHEA OCYLOCTRAACICA
HE (0196 RU3KOM yPOBHE UyBCYBMTEIABEOCTE O Goabmodt paspeprxofl. Hocae
OKOHYaHUA OPOLECcCa CHABHOYO IOMICTDHOSHEA OTKADYACTCA AYCHOBO® ycrpolk
c7B0 M ColcMonpROMHHKE NepexNovanTCs Ha OpemHMd pexEM padorB'[BS].

Anf perucrpauRd CArHanoB TOUHOTO BPOMEEM, NepeZapaeMsx paxdocTam-
LuAMy MOCKEN, B COCT@B 8NNAPATYPH BHIOUEHN DAAMOLPEOMHEK B pazEofunntp
rEna POY. ExoMMEYTHNG OTMOTHE Ha2 OCLUAROrpaMMO (MECHPYDTCE 0T MODCEOT(
xpogoMerpa THOa MX-6. Cropocths DasBepTEM NpPE PEerHCTPANEE CRACHX aonx't
TPACGHAY JOXEHA COCTEBUTD 240 MM/C, @ IPR POTrNOTPALEM CUABHEX SEMAOTD
CeHE® ¥ BapwBoB - 460 MM/C.

Nlonyuar B38NUCH 3eMIETPACEHUA ¥ MCHOZBSYR AGHEHO APYIEX COUOMMYeC
craHuAM, COCTABIANT KAPTY PACNPeiONOERA OYaroB STMX aemnerpscemEd. 0ug
I'd TPYNNREPYOTCA N0 CHOMM IeorpajuueckuM DACHOXOXEHMAM OTHOCHTONBEO
H3YIaeMOro yuacTxa. [IpE 00pasdor?Ee NOAYUEHHOT'0 MATODMANS CHSAYST MPREM
MaTh BO BHEMGHHO OXEZAOKOC HAODSBASHHE COHRCMMYOCKODO RBIYYGHESA,

lips odpaGorie samuced KozsCarud rpyHTa CHOAYET CONOCTADNTD GMUAKTY-
ZH ¥ NepEOZN OAHOTANEMX COMCMUYOOKBX BOAE X NPOBECTH 00PACOTRY HOXY-
SeHHHX MarepMano® Ha OBM. B pesyisrare mamunRoR 00paGorTKM FOARHM OHTH
NOJYUSHH OTHOCHTEIBHNE CNEKTPAlBEHG X8DAKTSPHCTUKR CPefN, OTPaXANENG
43MCHOHEE CNEKTDAJBHOI'0 COCTABA Kojedaymt rpyHTa, 8 Taxxe CNGKTPH pea
UM npz mepexoAe 0¥ ozHOo¥ xapaprepHod TOUKE YyYacTRA K ZpyroM u oueHe-
HO BAuAKHe pa3aMuEMX (aKTOpOB HE cymmapuuidl celicwmuecxult addex? no opa
HeHEW ¢ TOouKoli He rOPHBONTANPEOR NMOBEPXHOCTH.

lipg peaguzauun ¥3J0NOHNO! MOTOAMKM Ha DPAXG YUACTEOB G0p?0B KaHBOEOB
CROXGEHNX OXHOPOZHNMA CKAJEHNMYM DOPOJAMH, CXOXGE BHBOL O TOM, YTO HpE
noZxone oelounueckal BONHN NEPNEHAMKYAAPHO K IIOCKOCTM G0pTa (C OCBE-
meHHOR CTOPOHN) RETEHCHBHOCYH celoMmuueckoro ajdexrs yBoIMUKBAGTCH Ha-
Bepxy Oopra 07EOCHETEABHU AHA KAHBOHA UPUCIMBUTSNBHO HE 1 Ganx B CHGXY
OUX Cayyanx:

4) KPyTH3HA CKIOHA 150. OTHOCKTEABHAA BHCOTA TOUGK 80 M 1 Jouse;
6) xpytussa 30°, Bucora 50 M
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PuC, 7.1. SNGKTDHUSCKAR CXeMa KOMIIGKTa SNNADATYPH, DOTHCTpPUPYOmeHd
CLNBHNE M CNACHe 3eMNeTpPHACEHHS

POY ~ pazuoduaprpynuee yorpo#crso; PA - pacounii cellcMonpneMEnK;
011, 042 - PoXe B Lo NUTAHEA ocuuanorpados; I ~ nyckoBo# oehouo-

gaeunmc. MX~-6 - Mopcko? xpoHowerp; HK-2 - myHroBas KopoOka; [V —
CHOBOg ycrpolerBo; Pil — pazuonpHOMHUK

) KpyrmsEa 45°, BHCOTE > 35 N;

r) mpyrmssa 60°, mucoTa > 30 u;

%) RpyrT#aEa 90°. BNCOTA » 15 M.

‘Opa GoEOBOM NOAXOXS BOXHE BPOMCXOAMY yBeAuUeEme celcMEuseioro sf—
{oxra e 1 Canx mpE:

a) Epyrmsse 450, mucore > 70 u3

6) xpyrmase 607, Bucore » 40 u;

B) kpyrusae 90%, Bucore - 20 M.

Opr noxxoze CelCNHUSCHMX BOAH ¢ OPOTEBOLOROXROE CTODOHN (c TeHOBOK
CIODOHN) TAKOS X0 YBEIHUCHHe NOXYUAETCA ANA caytaen:

a) EpyTHsHEA 60°, BHcora > 60 M;

6) rpyrasHa 90°, mHcora 5 40 M;
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npu xpyTHsHe 60Y B 9TOM CIyyae HanuuMeM CKIOEA KAHBOHE MOXHO NpeHe(:
pevs. B 20He TeHM HHTOHCMBEQOR?H OOBOMEWY BOIH MOXSGT C DPOCYOM BHCOTH
HAZ ZHOM K8HBOBA CHEXSTECA B 2 pasa M Cozee. :

HamMy W3JOEGHN peayjhTarTH SKCHCDMMOBTRIBENX E4CHM0ACHEME 38 KoxeCaH
MH CKJIOHOB, CHOXSHHHX IDYHTaMM KODOHEOX OCHOBL, B OTSAMM YHPYIUX X0+
bopuannit. llpy CHABHEX 3€MI6TPACORMHEX HE CKJIOHAX, CHOXKSEEWX DHXNHMA |
TpyETAMU, HECAWAAORCH coHCMOrpaBMranMOHENe NDOLECCH: OnoyiSHE, OCBANS
SeMIAHNe NASUKH, CeJeBse NOTOKE M Zp. (103, 200, 215, 252|. locaexcy
BUA 3TUX ABNGHHUE B OTACABHHX CAYWAAX MOryT OHTH UPSAOTBPELEEH COQOpPY-
ECHUOM NPOTHBOAABUHHLX razepeid, zamg 2 Zp. ’

7.3. CMP Teppuropufl, NEPEeCEUSHHHX TEKTOHUUCCKMMM DA 3pHBEAMH

7¢3¢1. OCuue noldoxenua

Heratussoe OTHOMOEWES X TOKTOEMUeCKMM paspuBaM mpu CMP Hamwao owpa
XSHUO B HAYYAHX NYCAMKALMAX, PEHOMEGHZATONBHHX U HOPMATUBHHX AOKYMEH-
rax [174, 175, 208]. BaxHO Mp¥ 370M OLEHHTH CTENEHb HHEGHEPEOM 0mAC
HOGTH KAXAOI'0 KOHEPETHOI'0 Pa3pHBa [176, 212]. PaaphBHHE HapyileHUs
OOHYEO XEGAATCA EA IVyGHHHNE DasAOMN, paspuss E rpeumms [20, 82, 218}
I'IyOUHEHe D&3NOMH NPOTAXCHHOCTEN B COTEM M UMPHHOR B AecHTHEM EunoMerys
POB Mory? Ourh celicMoreHepmpyomMME crpykrypamu (soHH BOS), EoTopHe
HayuapTCA OpE OG30DHOM M ZeTanbHOM celcMuvecKoM padoEMpoBaBMH. JUacy
CMP pacnoxarawtcA OCHRHO NGO HA HEKOTODOM yAENeHAA or 30H BO3 amd |
BHyTpE T8KMX 30H. Hosromy npu CMP usyuawTCA DaspwBH, KOTOPHE paccuas
PUBADTCA E8X OOBEMHHEe Ie0JOTHYECEMO Tena (paspHBHEE B30HH) C NOBHICH-3
HOM TPEmEEOBATOCTHD M CHORHHM CTpOo6HESM. OHM 06N8ZanT BHOMG/LENME Nog
OTHONEHMD K CMEXHHM MGCCHBAM IOPHHX DOpOX CeMCMMYSCKAME B MHXSHODHO-Y
POONOrEYECKAME CBONCTBAME. BAOXH HEKOTODHX DaapHBOB MOTYT HDPOMCXOANTY
MEZNcHEHE TOKTOHHUOCKM® CMENSEWS, BOSHUKATH CEICMONMCIONAUMM K QKTN~
BUBUPOBATECH TEOAMEAMMYCCKES NPOLSCCH, ONACHNE AIf COOpyZeHMi. b

TeKTOHNUGCKAE DaspHBH UPEACTABAANT 000! HADYLUHRA CHLIOMHOCTH HOPQ

CO CMONEEHEM CI06B KIR MATMETHYOCKUX 761 LO PaspnBHOA NOBEPXHOCTH MAKS
paspuBHo#l 30He. ORE UaCTO PASAONANTY TEKTOEWYGCKHEE OIOKH ¢ PASHHUHEHME |

celflcumyeckuMu cBoMcrpamMi. KeprupoBahNe TEKTOBXUOCKEX DEBPHBOB, nayue4”
HH® CPDOGHMA DB3PHBHHX 30H NPOMSBOAATCA ANS PCHCHHA CISAYOEEX 3878Ys

8) OueBKa NpmEpameBuld ceHCcMRYeCKOE EHTCHCHBHOCTH B paspHBEOR soHe
R TpMISrapmEx dacTAX KpHILEB paspLBa, 8 TAKKC NPOTHO3 BOSMOXHOTO H3MO
HOHHA TAKOr'0 NPHEPARCHMA B pesyybraTe TOXHOMSHHNX BoszeMcrBEH (oGBoAHE
HHe ¥ OCymHeEMe IDYHTOB B paspHBHO# s0HE);

6) nporH0S BOSMOZHOY AKTHBRI&NMM TeOABHAMHYECKMX HPONECCOE M BO3—~ |
HRKHOBEHEA COHCMOTORTOHUYECKUX AMCKOKAHmd B PAspWEEHX 30H&X HpE cellc— |
MUYECKHX BO3zelc?BufAX; . |

B) BNABACEAE COBPEMOHHHX TEKTOHMYSCKEX cMemeRuR no paspHpaM, onac-
HNX ZuA BEXGHSDHHX COOpYXEHEA. ) :
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Ta0azuna 7.1
BasAENS DeSPUBHHX HapYEOHXH Ha Rpupamsaue ceficMuyecEOR
HETOHCEBHOCTE B AKTHBN3ANED FeOANEAMEYOCKNX LpPOLSCOOB

YapaK?epRCTEEA DAAPHBHNX HapyssHkil lIpupamenue AXTuBHBANKA
§ CBASGHEKX C HUME reomopdozorunec- - colflommyeckoll IeoAMHAMETEC-
KEX 0OCY8HOBOK HA y4acrTxkeé CMP HETOHCHBHOCTH KX IPONECCOB

a—

XapaKrTepuCTHKE, CBASEHHENG C HAZKUMOM
M PACHOJOXCHEOM PaspHza

PasIudIEe B CTPOEHAM BOPTHESIBHOIO + -
paspesa

MogHOC?H 4Yexja, OOA KOTODPHM NorpecsH + +
paspes

KpyrrSHE B BHCOT8 CKIOHS, NOPECEYEHHOrO + +

paspHBOM MAM HSXOZAMOTOCH B NpeZesax
paspHBHOR 30HH
OpuéHTHDOBEA PASPHBA N0 OTHOHSHED K + +
HANpaBJUGHEN PacHpOCTPAEOEMA celicMmusc—
KX BOAH

XapaxeepECTHEN, CBASGHENE CO CTPOCHHOM

% pasMmepaMs paspHBHON s0EH

Oznmuse nopoA B paspHBHOR 30HE oT RO- + +
poz 3a ee mHpeZelaMM 10 PASEKO-MEXEHU=
JecKuM ¥ ceHomuueckaM cBoficraan

Mompoc?s 28XHOKNACTHUOCKEY M CRABRHO + +
TpemEEOBATHX HOPOZ B paspuBHO¥ 30HE
[upeEs TEKTOEMYECKOr0 KIEHS IO CpaB- + -

HEHAD ¢ DasMepaME ogpexra CMP

Npuue ua n xe: 3HaE "+" 03HAYEO? BIMAHHME X6PRETEDHCTHEE
PaspHBHOro HapyUeEHs Ha CelcMAYSCKyn onac-
HOCTS M QKTHBHOCY: FO0AHHAMUIOCKEX NPOLec-
COB. 3HAK "-" 03HAYaer, UTO YKA3&HHUE XapaK-
TEPUCTHKM He BIMADT HE AKTUBM3ALMD Ieod-
HAMEYSCKHX HPONECCOB.

And M3YYGHMA TERTOHEUGCKEX paspuBOR H& yuacrrax CMP ocymecrBasnrcA
TeonOrEYecKkue (TeKTOHHYCCEHE H MHXOHEDHO-TEONOIMYOCKWS) H reodmaudec—
KNG (COACMOABYCTUMUSCKME ¥ COHCMONOIEYECKHE) MCCACZOBaBEMA. OHE HpEANO~
Zarspr PasEOCTOPOEHDK XAPAHTEPHCTHEY 9THX CTPYK?YD (radi. 7.1).

[Ipn CpaBERTEABHO HETAYGOKHX OYAI'aX 3eMAGTPACEHHN WHYCHCHBHOCIEO
Goxee 8 danmoB raasslK 00pasoM B 30HAX CYHSCTBYOEMX IEYOHEHEX Passo-—
MOB B DaspHBOB MOTYT BOSHEKATH HOpBAuHNO (CelCMOTOKroEHYECKmE) LO-
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Tadzrzuna 7.2
Pasuepy CoUCMOTOKTORMUOCKAX Redopmauui (MMEMMAABHNC ¥ MOXCKMAIm
3EAYEHRA) ;

Marexryza Jmaua, Ku Beg:gggg:g?en Pogggﬁggggf!‘
CopochH
61/2cue¢n e 2-60 041~k & Zo 0,25
22 (n<¢s 30-190 0,6~4,8 -
30-250 1011 -
CABRIR
sVWh ¢ u¢ 62 8-32 - 0,2
612 ¢u¢ 7772 1270 00,5 0,36 ¥
7V2¢ M8 25 u Gozee 0,7-0,8 2,5 n Goxd}
M ¢8 $320-435 - 0,9 641=6,5
C6poco~cnpurk, B36POCO-CABUTM, COPOCO-HANBATH ¥ T.4. =
1/2 <M 6-60 0,2-7 0,1-4 1%
7 T/ ¢u< s 10-405 1-8 0,5-14,5 1
M<8 50-350 2,511 2-9

BEPXHOCTHHE HApymeHWA IPYHTOE. OEM MOTYT OWTH KGE PA3pHBHEME, TAKJ
CHIAZYATHME, ¥ NPEUMHMTH 3HAUATENbENA BpeJ NPeA4e BCETo NIOTHHEM B
ATOMEHM 3NSKTPOCTEHUAAM, & TAKEG 3AAHMAM, PASIMYENM COOPYZGHEM,
IMTEPATYpE UMEWTCH CBeAEHMA 00 U3MeHeHUM ceHcmuyecko¥ KETEHCHBRO
B 30H8X NEPBHYHNX celicuoaucioxauuil,

Mo coBpewennot KaKpoce ACMEYECKO! MOTOZEKE ANA B8MIETPACEHER
1983 r. ¢ M = 5,4, npu KOTOPOM 0GpasoBancA CABEr AmiEOK Gozee 20 M
nepecexmuit noc. Kymu-flar (TypkuCCP), Oumo onpeieNeEo RSMEHEEES Colg
YecKol¥ MHTEHCHBHOCTM B 30KE CABMFA. B 0ZHODOAEWX MHAEHEDHO-TE0ZO
YEeCKUX YCAOBUAX OPM MHTEHCMBHOCTM HA TEPPUTOPHE moc. Kyw-[ar,pas
8 Caxnnam B 30HE paszoma (noioce mupuHod oxoac 100 M), HHTEHCHBEO
ysenuyazach ®a 0,5 camna [43]. Uueprcs zammse, 9r¢ H& B3GPOWGHHO
Jie paszoMa UATOHCHMBHOCTH BHNG, UYeM HA COPOmMEHHEOM. CRZS HE BOIUN
WEeHNA 00 Pe3AOMABM HpHM CIACHX HABGAGHHEHX 3CUNETPACEHUX, aanpnuep
paltone 3eiicxolt T3C, zocreraomume 10 wu [110].

0Go0neHHse, 00 MUPOBLM nanuuu, BHAYCHUA ZAMHH, BEPTUEAJBHOT
DPHBOHTEIBHOTO CMenoHEA, DACKPHTHA PA3pHBHHX HapyueHg#d paamuysoro
NpABSZEHE B 1a6i. 7.2. [lpu NpoeETRpoBaEME 3Zsrul u coopymenmit
aKTHBHHX CellcMOTEeHHNX Da3sjoMOB IQ 3Tol Tadamie MOKHO CYAMTE O
pax BO3MOXKHHX NEpBUYHLX ceHcMozucaoxauui.

llpm 3eMneTpAceHMAx ¢ MAarHUTYASMA 6,5 B Gonee B rpyurax BO3K
PACKDHTHE TPOWHH 0 3 M.
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n.3.,2. MeroZuka ouenku celcmuyecxodl onmacsocTy

1A OLEHKR BO3MOKEOTO NpUPSNEHMA CEHCMAECKOH MHPEHCUBHOCTE MCNONB-
aywTcA celicMOBKYCTHYECKNS 1 CE/iCMONOTHYCCKHE uCCTefoBaHHA. HaBECTHO
gecKoAbK0 JAKTOPOB, ONpEZEIAVNEX BOSMOXHOCTH NPHPANEHEA celicunueckoit
4HTORCHEHOCTA B PA3PHBHEX 30HAX. Sro npexze scero sddexr 3KpasHpoBa-~
gua BOIH, KOTZ8 KexZud aneueHTApHWE paspws (NpocTas paspHBHAA 30HA
gi8 KaEZas NOASOHE CMECTHTENs B cxoxHol paspuBHO¥ 30HE) paccuarpuBaeT-
cA B KavuecTBe rPaRuny (T.e. ABYMSPHOro 00BeXra), NepepacupeieiAnmei
gETEHCUBHOCTH NPOXOAANAX BOIH M OCYCHOBIXBEDWEH NOKANHSANED yBEXMUye-
gyA ¥ YMCHBIEHNS MX MHTEHCHBHOCTH. .

fccaeZ0BAEKA B PABIBYENX CEHCMOrEONOrMYeCHUX YCAOBUAX HOKABAIN, g
qT0 OTACNBHWE smeueHTapHEHYl PaspHB CDABHUTEABHO CaaG0 3KpaHupyeT }
ceflcMuuecKEE BOIEW. HO B cnoxHOB paspuBHOA 30HE AaHHNA (AKTOp MOXET
gpOABUTHCH CHIBHES, 3& cuer SKPAHMDOBAHMA THINUEO NOBHHGHWE METEHCUB- j
gocTH Ha MocpemerKON" ¥ ee cHMXOHME Ha "reHeBoM" cropoHax paspusa. ;
Jes JOKAJBHNE BADMALME OOHYHO He NpeBhmapr 0,5 Oanna [212]. 3

BoaHoBOE IOJE IBBUCHT 0T OCOGEHHOCTEH CTPOEHMR KPHLABEB pa3puBsa, :
HQIUYMA M MOMHOCTH YexNa HeZMCIOLMPOBAHHWX Nopoy (puc. 7.2). Xapakrep= i
HH CReAYPWUE CHTyAUMM: PE3KHME DASIMYMR B O6UCMMUECEOM XECTKOCTH NOPOA [
KpNABEE; PasHMYME B MONHOCTH UEXNA HA KPEIBAX, NPH 9TOM B HEKOTOPHX I
cnyyasx {HEYeTHOS UMCAO uerBepred ANME BOJH) BO3MOXHH DE30OHAHECHHE HB- i
neHuA; AAf TAYGOKOROTPeCeHEHX ¥ MAXOSMINUTYARNX Pa3pHBOB BEAUIMEHA
Bapnauil celcMWUSCKOR BHTEHCHBHOCTH HEBEGIUKA; pasNuydi B CYPOGHHM Ireo— j
ZOTMYECKOT( pa3peasa KPHALeB, HANPUMEP UPMCYTCTBHE TOABKO B OZBOM M3
BEX MOEHOM ®OoZmE, OTAMUHON 0O CBORCTBAM OT BuEE- B EWECICEALEX TOIN.
B nocaezuex caydae BeamumHa pasawuui celdcumwscroro sjderra moxer zoc-
TEraTs 4,5-2 Gamma [212]. '

AHOMBIMY (U3HKO-MEXAHUYECEMX CBOECTR TEKTOHORIACTHUGCKMX H UHYEH-
CYBHO TPENUHOBATHX NOPOA PASPHWBENX 30H, KOTOPNE DACCMATPUBADYCH yxe
Rak’gpexuepnue TeONOTHYSCKNE Tens, MOTyT CKA3HBATHCH HA NPHpaNSHWAX
ceficMuuecKOft MATEHCMBHOCTR, KO HOBHAUMTEABEO (0ONWYHO MEHBEe +0,5
canna (6], PaspusEas soma wacro nopomAaer AMypaxumoEmu# aden®. Hamo-
XeEie AngpaxmuonHOTO 3djeKrs Ha 3KpAHMDYyONER 0CyCcmOBIMBAEeT NATHHC-
TOC*s BomEoBOTO MOnA. JOKAAMBANMA NATOH SABKCAT OT NAPAMETPOB Cellcui-
98cxoro BosgeicTBUE (aOMneHTPaIBHOI0 pPaccTORHMA, yI'Dd OOAXOA8 BOJH, .
IX 4YacrorEOro cocraRa M r.n.) B MEHAETCA OT IEMACTPACOHHA K 3emie-~ i
*pAicenun. Ho ¥ OpOCTHX DaBpHBENX 30H {unKryanuw cecMmveckod EETeRCHB- :
BoCr Heseamkm - Z0 0,5 Gauns [6)]. OEHAKO COVETaHMe yKABANHNX (aKTOpOB
C aHoMannEod ceMCMMUSCKOA ®EOTKOCTHD LOPOJ PASpPHBHHX B30H MOXET ABKTB-
R npwummo# 00pa30BaHKa cellcMoAucaoKalM! M EepPABHOMEPHHX O0C8ZO0K Coo-
Pyxewun [212] .
aoacﬁzxuaa paspuBHAA B0HE HAM CHCTEMA CONMXGHHHX IPOCTHX PABPHBHRX
_ A3HBapT CoZbuOe BAMAHWE EA METEHCHBHOCTH K CHGKTDAnBHHE Xapakre—
PRCYRRy CellcMHYeCcKUX HozedaguB, Jv0 ABAGHHE OGYCNORIEBAET BHTAHYTOCTE
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Puc. 7.2, llpuHuMnManbiye THON CTPYKTYPHHX CUTyauud, 06yCAOBJCHHHX
TEKTOHUUECKUMN DASPHBAMM, KOTOPHO CIEAYET YUMTHBATH HpK IE0QU3RUSClaN
UCCHAGOBEHUAX HA yYacTkax CMP g P
8 - pa3NMuUHAA CEACMHYSCKAs MECTKOCEh B KDHILAX paspuBa; 6 = De30HAHO!
B NOZHATOM KpHAE TOTPEGEHHOIO pAa3phNBa; B - BIUAHKE PA3BIUYHA B CTPOg=
HHK KpHIBEB ROTPEGEHHOTO DE3PHBA; I' — BOUAHKE (ONbWON MOMHOCTY YeXNa]
NEPEKPHBEONETO MEAKOAMIAMTYAHNA paspuB. 4 = CKAJBHHE TpYHTH; 2 = pH)

nNe I'PYHTH vYexsa; 3 = NpoMBKYTOUYHAR T0JW8 B paspese ONYmEHHOI'0 KPHAH
4 - cMecTHTeNb paspHBa

u30celicT BAONB NPOCTHPAEWA IPAABHNX TEXTOEMUOCKMX CTPYETYP M INATHHC- ;
T0CTHh pacnpeiencHus NpupameRdd cellcMuuecKoR METCHCMBHOCTH 88 CUeT OIf
HOTO COVeraEMA AMPEKURM ¥ OKDSHUPOBEKHA. [109TOMYy NEPBOOYSPOAHOS BH
MgHHe Npu reoQUSHUeCHUX MCCAGAOBAHMAX CACAYST 00pamarh HA CHOKHNWE D8
pWBHNE 30HH, 4

CeflcMoaEyCTUIECKNO KCCUEZOBEHUA, C MOMOWEO TPAABUKOHHHX COHRCMOAKYY
THYECKHX HCCHeZoBauuit npuy CMP MOTYT yCTaHABAMBATBCA KOPPENSNEOHHHE 4
CBABM MEXLY YNpYyTaMa X AelOPMALEOMEWMY X&pAETepHCTHRAMM N0POZ. IpE
3TOM OLEHYBADTCA TPCAMHOBATOCTH, HEOZHOPOAHOCTH M QHEBOTPONHOCTH HON
B paspuBHO¥ 30HE H KPHABAX Pa3pHBOB, YTOUHASTCS PEAPOTEONOINvYecKad [
CTAHOBKA yuacTHa. JNA PemeHHA 3THX 384aY NPUMEEADTCA celicMmueckoe HY
frumzporanxe Ha 36MHOM HOBEpXHOCTH ¥ B TODHHX Bwpadorkax, celcmmuec
KapoTax U BOPTUKBIBHOC CEACMMUECKOe OPOJMUINDOBAEHNS, JABTDA3BYKOBHE
Eadilvjesus B FOPHNX BHDACGOTEAX B YIBTPA3RYRORBOH Kaporax,-ynsspaasy-{
BHe MCCneAOBAHRA 0CPASLOB ¥ KepHEa. CROPOCTH PACNPOCTDAHOHHA yUDPYFHX |
BOINH, ONpeAcuAeMHe ¢ NOMOWSD CeHCMOaKyCTHUGCKUX METOXOB, UCNOLbBYNYQ
AnA pacuera NpEpameHH# celcMudecKol RHTEHCHBHOCTH NG CHOCOCY COROMM-
Yecxnx mecTrocTell, :

Cunzaercd, Tro H3MeHCHWD celcMuyecKo EHTEHCHBHOCTE B 1 GAXX COOY
BETCTByc: USMEHEHMe ceHcMuyeckod mecTHOCTE B 4 pasa. Ho NPHMEEMMOCTS
cnocoda ceRcMHuECKMX keCTKoCTeR OrpapyYcHA MONHOCTED YexXaa PHXIHX
ocazxoB 2o 20 M [93, 176]. XapaKTepUCTHKY, DOXYYSHHHE ¢ NOMORSK cel{
3RyCTAKM B OTSIBHHX DeNEpHNX TOUKAX, DACHPOCTPAHANTCA N0 RIowazH
yuacrka CMP Ea 0CHOBaHUM MATEpHANOB MEECHEDHO-ISONOrHYeckod CheMEm
{136, 175].

CelicMonoIuyeckue MCCABZOBAHMA, MECTPYMSHTAIbHNE CEHCMOZOTHYSCKUE]
HCCHOAOBAHNA ABIAKNTCH OCHOBHHMH AIA yYOUYHOBMA celicMuiecKol UHTEHCHAH
TH ¥ COCTABIeHRA Kapry CMP, OHM n0SBOJADT JYMTHBETH HSMEHOHME celoMi

164



-6+
KM

Puc. 7.3. PgaTunu papuauuil aunauryx (A) NPOXONBHHX BOJH ﬁnanenuux 36M-
ferpsicenn#t (1) ¥ reomorudecxku# paspes uepea Pa3pHBN KEHO Qegraxu (1)
no ZeHuoM ceMCMoNoruuecHux Haoakxeuull cramuui Tuna "Yepenaxal

1 = KpUCTAIMNYOCKOS OCHOBaHMe; & - cknapuarult dynzemesr (Pr); 3 ~
ocazoynas Toxyg (Mg-Kz)i 4 = pasioMs: 5-7 - coMCMMUECHHe IDAHMLN
(H8yBepexHwe (5), yPepeHHHE C HODMAAbHHM CK&YKOM CKopocTH (6) - CRO-
POCTE B _BEpXHEH TONWE H¥ES, 9SM B_HukHe#, yBEPOHHWE C MHBODCHER CHO=
poctu (7); 8—}0 - aMIuTyZHEe rpaduiu, nongueﬂnue B DO3AMYBLX ZUENS~
3oHax uagcror [0,7=1,4 In ?gg; 191=1,6 Tn (9); 0,5¢0,7 Tu (10)], Ama
nzgxoaeunemgﬁcennﬁ(a -~ SeMneTprcesue B AmNORMM, 13 406 M, 15,02,80 r.,
d=82"°, A=600, H=60 KM; O — BeMISTDACEHME H& KYPUABCKEX 0-BEX, 22 431 M,
15.02.80 r., o=58Y, A =60", H=63 xu)

-

KOl MHTEHCMBHOCTH HE T0JBKO 38 CYeT DOBEDXHOCTHHX VCIOBMA, HO K 38 Cuer
0coGerrocTel PAyCMNAOID CTPOCHRA pa3pess. [03TOMY TEKHE KCCIGZOBAHKA
ABDT BOBMOXEOCTH yWecTh NPOABIEHES BCEX NePOUUCHOBHNX Bume (aEropos,

@ TaKke TeTEPOTSOHHOCTH COCTABA NOTPECEHEOTO (YHAGMEHTS R HEpaBHOMED=
80Cn BOZHOBOrO NHOAA, T.G. OUGRATH KOHKPOTHW® BEAMUMHY DPUPANCHHSA
Cellcunueckof KRTOECHBROOTH B DABHNX UACTRX PasSpPuBHOA 30HH ¥ KQHIAEED
Paspusa CMP (puc., 7.3).

!ﬂﬂapa!ypa, Op¥MeHHAEMAS HpH ceMCMONOrmYecKUX HaGIWAEENsX, AUGO OC—
Skanoypaguveckas ¢ seQucED Ea goroGymary, muGo ¢ npouexyrousod mar-
E;:HOH SamuchHD eBTOHOMHNMM celicuMvuecxuMm cTaEUMAME TRia "Yepemaxa®,

MIA® u 9.7, NocHeAHAA KMEET ONPEACICHENE NPOAMHECTBA B HOBHEGH—
50X Zumaymueckou AMANasoHE, BO3MOXHEOCTH BBoAa B HudpoBom Buze B SBM
A3 nocaezyouen oGpadorsu, B GoasucH aprodoMHocT¥ ¥ T.X. lIpw mayye-
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HER afTepmoXoB B SNMUSHPPANBENX 30HAX CHABHEHX 36MIETDACEBUM MoryTr M
LOAB30BATHCA YCTAHOBKM, pPadoTanmye B XAyueM pexume (Hanpumep, HCO-2u
MerToaMKa paccTaHEOBKM NYEKTOB CEHCMONOTMYSCEOR pernctpanuw onpexe-
IAGTCA peNseMuME 33ZadaMy ¥ eNnnapaTypHHMM BOIMOREOCTAMA. B NPOCTHX
TE0NOTHYECKUX CUTYBLUHMAX DEKOMEHAYETCA PacHON8raTh NPpOo¢MAb PETUCTpUp
OMX CTaENMY BEDECT NpPOCTMPaHWA Da&3pHBa. XemarTeabHO KME?H HE MeHEe
ZBYX OYHKTOE HAOXOZCHAY B Kax/iOM KPHIE Pa3DHBA M B OHOA30HO CMOCTUTS
B cuoxENX cnTysuMAX HAJAEXHNE PESJIBTATH HSNT CETH HalmwAeExk - ceHc-
MUUECKME TPYNIH. '

NnorEoC?s ¥ KoEQUTypauus cedcumueckod rpynny BHOMPAKICH B COOT—
BETCTBUA C WHXEHEDHO-TEONOTHYECHUMA YCUOBUAME M TEKTOEMYECKOHX 00CcTa-
HOBKOE Ha yuacTke CMP ¥ ¢ yuestoM AKanasoHa M NPOCTPAHCTBEHHWX Bapna-
nult cecumueckux KozeGamuld (MX MHTEHCHBHOCTE M Zp.). AN EOHYDPOABHOH
OLEGHKN 0COGEHHOCTEH BOZHOBOTO NONA ONOPHWE celicMpyecKue NpoguAm
OPHEHTUPYWTCA HA TASBHHE 30HW BO3 M B NOPNOHAMKYAADHOM HABNPABICHUE.
PacCTORHMA MEXAY PETMCTPATOpAME BHOUPAWTCR B Npexenax 1/3-1/4 zamku
BNCOKOUACTOTHO! BOJHE B CNEKTPe PETMCTPUPYEMHX HozeCamml, Ilo JaHHEM
HaOIoAeERll Ha ONOPHHX npoduasx onpezenfpTcA Haucdonee 2PPEHTUBENE pacy
CPOAHUR MEXAY PerUCTpaTopaMu oCHOBHOM celigmuueckod rpynnu. 3TH pac—
CTOfHMA HE AONEHH DNPEBHIATH 1/3~1/4 NepHoZ8 BHCOKOYACTOTHHX IPOCTPaH
CTBCHENX Bapualufl MHTEHCHMBHOCTH KoleOaHME, YyCTAHOBJECHHNX HA OMNOPHNX
npo@uasx.

OcoGoe BHUMAENE ZOAEHO OHTB YZAENCHO ORPeAENSHUO MAGHTHUHOCTE Ka—
HaJI0OB B KANKGDOBKA HX B Npouecce permcrpanud. B NyExTax celCMOROIH-
9eCcKOH peracrTpauM@ BaxHo M3yuHTh BEDXHLW YaCTH paspess , Hampuuep,
C HOMOMBY QIMApPATYDPH ¥ METOAMKM yAApHO! celcMmEu [145]. Ans HagexHo#
RETEpNpeTaluy CeHCMONOIMYSCKEX MATSPUanOB B KaxjOM OYHKTe DErECTpa-— |
DMy HeoSXOZuMO NORYYATS HE MEHee 5-10 sanmcel cedicmuvecxux COOHTMA
13 Kaxxol moreHumaIEHO onacHo¥ 30HW BO3 mau s Goxee cuascoR celcmo- ¢
aKTUBHOM 30BH, PACNONOXSHHON N0 HampaBAeHMK K BDEMEHEO "Moavyameh®
cedouoonacHos 3oHE.

O6paGorka NONYYCHENX 3anece? 3aKIDYaeRCH B GHAAMIE LUHAMNIIOCKHX
(aMOJATYAH, CHEKTPAiBHHR COCTaB, NONADUIAUMA) K KHHEMATUICCKHX 0CO-
cersocTeldl CelicMUYECKOTO BOAHOBUTO noAA[212]. QcoGeHHOCTH (MaKEO-MEXE
HUYECKUX CBOHCTB NOpPOZ M3 pasHHX MOZBOH PA3PHBHOR 80HH MOTYT H3YUSLh
CH He38BKCUMO 0T HAUPEABIGHUA NOAXOAA CEHCMUYECKHX BOAK M 0T COEKTPE
HOTO cocraBa KoseCaEui. Ho T (aKroph CHABHBAKYCR Ha SKDAHUDYLUEH p
J¥ paspuBe ¥ Ha Xapakrepe "NATHHCTOCTH" ceHCMHYECHOro BOIHOBOIO HOXA
B KDHIBRX DA3pHBA (BMX NATEH, MX TESOMETDHA), YJaCTHH, KOTOpPHE Ionasu
B 30Hy cellcumueckoN "reHK" npu OZHOM 3EMICEPACEHMM, MOI'YT OKA3ATHCH ]
30He {OKyCEpOBKE NpK APYTOM 3eMIETDACEHMHM, [l0STOMYy HEOOXOZUME OCTOPO
HOCTH B UH*6pNpeTalud CeACMKUCCKMX aEOMaIMH, BHABIGBHLX LPH Kpamo-
BPEMEHHNX CEeHCMOXOrKUeCKNX HaGNNASHAAX.

B npocrhx ceHCMONOTHUECKMX CHTYALMAX, RaIpuMep NpU ZoMuaMpywmed
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Puc. 7.4, llpuuep HeCOBRAAGHUA WARGHEOPHO-FEONOTHUSCKOIO paloHHMpPOBaHUA
% CMP, OOyCNOBJIGEROTO TOTEPOTSHHOCTHR NOTPECeRHOrO QyHZaMeHTa HA
yuacrxe C . .

1~2 = ¥S0IVEMW OTHQOKTONBEHX &MIIMTYZ NPOJOIBHEX —- Af/<:A% > (1) u o6~

MBHHHYX = A '.5/ < AP’;S 7 (2) BOJE OT yAGNCHEWX 3OMAOTDACOHMN; 3 -~ rpanuuy
30H C pasAMYHHMN IDYHTOBHMU yexoanzuu;q# - NYEKTH HAGANZEHUH ¢ CeMcmo—

NOTHYCCKUMM permerparopaud tina ACC-6/12 "Yepenaxs" LI - rpyuts Bropoft
KaTeropuy (MODEHHHE CYT/mMHKY), III -~ rpyATH Tperbed RaTeTOpHR (BOZOHACH-
meHHHE (UIOBHOrAAIMANLHHE IIGCEE uo§nocrhn 3-4,5 m, sanerapmme ma smopen-
HEHX CYTARHKAX MOWHOCTHD Comse 10 M

PoIm DOBEPXHOCTHHX KHXGHODHO-T'EONOTHMYSCKMX YCAOBMK, OOHWWHA xopoumas
CXOZMMOCTE DESYABTaTOB KapTupoBaHWA npupameEult ceHcumvyeckod GamnsEoc-
™V pasEHMM METOAAMM., ECIM ZOMRHNDYOEEe BIMAEKE HA CEHRCMHYECHOS DONO
OKasnBap? IAYyCHEEHe (akropu, ero pafloHupoBaHME MOXET CYWECTBEHHO 0T-
IH9aThCA OT KHESHEpHO-Feoxormyecxoro. Ha puc. 7.4 ODEBGASGH HDEMED OF=
CYy?CTEEA EOPPEISLMA MOXAY HHXSHEDHO-TEONOTMYCCKAM DAHOHMPOBAEHEK M
PacnpesenoBENeM KHTEHCMBEOCTH IPOZOABHNHX N NONEPEUHHX BONH E& OZHOM M3
Yiacrxos CMP.

CellcMonoruvUeCEEe MATEpHANE B PAAE CAyYs€B I03BOAANT NOHOYTHO yTOoUu~
HHTH HEKOTOPHE NADE&MeTDH NOPPEGEHBNX DA3PHBOB: HAKIOH HNOCKOCTH CMEC—
THTeNA, AMIAETYAY CMOMGHEA K ¥.N. [6, 23, 96).
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Txasa 8

OUEHKA CEHCMWYECHOfl OMACHOCTH MEP3EMX I'PYHTOB.
TIPOTHO3 CKOPOCTEH P- H §- BOMH

[IPH A3MEHEHMM COCTOAHEA I'PYHTOB

WBTeHCHBHOCTH IDOABIGHRA 3eMIerpAceHEmYd HA NOBEpXHOCTH, ONpeAeX
Mas sHeprueft, ruycowHo# ovara g SNHNEHTPSABHHNM PACCTOEEWEM, BO MEOIO!
BABHCHT 0T MMEDOI'SONOTHYECKHEX ycaoBalf, CBSsaHEHX ¢ CeHCMEGECKENK Xas
PAKTEpHCTUKAME I'DYHTOB, CIarapix BePXHDD 30Hy paspesa. Cellcmuvec
XapaKTepMCTHIM, TAKAS, KAK OKOPOCTH DACMPOCTPAHEHHA CeHCMMUSCHEX BO
AMINKTYZHENA ypOBEES M YacrToTHHE COCTaB KoxeGaHEi rpyara, HaXOoAATca
npaMoR 88BACAMOCTH 0T IEOXOrWYECKEX X (H3MKO-MEXSHWYOCKHX CBoHC?B |
rpyuroB. Ocolyo DONE HPHE 3TOM HIpapT. INTOIOTRYSCKEE cocTaB IpyHTOB,
MOLHOCTH WX CZO06B, OAOTHOCTH H BAGXEOCTS, (QUSAUSCKO® COCTOARME H AD.
B oGnacti BeuHoll mepsiorTH K HAM ZOGaBASWICH M 9acTO Npuofperan? ne
BOCTENOHHOE 3HAYCHME TAKMO NOK&3ATEIM, KAK TOMISDATYPA MEDBAHX TPyR
TOB, IBAMCTOCTS B MONHOCTH MEPaNOTH |68, 69,72, 74, 191].

TIp¥ NpoeKTHPOBEHKK CTPOKTEIHCTBA ¢ yY62OM OTTAMBAHMA TPYHTOR B OGH
HOBSHMAX 3ZaHHi BO3HMKAeT HEOOXOZMMOCTH B COCTAaBI6HEY BADEAHTA Kap™T
CNP Zus IpOTHO3MPYEMNX yCIOBuH [190]. Sra 3ajava Oyaer pemeHa KOCBS
HEMM W pacyeTHHMH MeTojiaumu CMP, ecik XocraTouHo HAJEXHO CHPOIHOBHEp
BA?h YOpYIue NapaMerpH A TPYHTOB B HOBOM KX KAYECTEBE.

8.1, QueHxs ceHCMWUHOCTH CTDORTEJBHNX NAOLAZOR
H8_BEUHOMED3AHX DPYHTEX

Anfl npexBapuTeasHOM OUCHKM COHOMKUHOCTH CPPOMTEIRBHX IMOMAZOE HE
BEYHOMED3UNX IPYHTEX MOKHO pyHoBozactmoparbes CHull LI-7-81, Tadn. 1
[208], TAS BHASASHH COOTBETCTBYONAE KaTeropMu IDyHToB U0 celicuutec
ceoflcrsax: I maTeropus - BEYROMEP3NHE TPYHTH IpU Teumeparype —-2°C
HUXEe, NpZ CTPOHTENBCTBE M SKCOAYATalmH no NpeEuEnNy I (¢ coxpaEerueM
TPYHTOB OCHOB3HHA B MepaioM cocrosHME); LIl KATeropms - BeuBOMEp3ANE
HECKAIREHE IDYETH NpE TOMNeparype Euxe =2°C, IDM CTPOMTOLBCTBE M
SKCIIyaTanEn no upmEmdny II; II1 Rareropms — BEWHOMEpPSIHE HOCKANBHE
IpyETH, DpE CTPOATENECTBE M dKCIUyaTaums no npmanany II (ZonymeEo
OTTAEBAHAE I'DYETOB B ocnonaauu)[zos].

Bonee zmjjepennupoBaHHEA OLEGHKA CEUCMBIHOCTE CTPOUTSABEHX NAOWAKO)
JoNZHA OpPOBOAETHCA C yUeTOM CBOMCTB Mepsasx TpPYETOB. [IpR CLGHKe NpR:
pameHud celicuuduOCKOR CBIABHOCTH (A]) XAR MEPBANX TpyHTOB ¢ Koaddmum
TOM HACHEGEAA, ONNSKEM K SAAHANG, DEKOMEHZYOTCA NPEMGHATH QopMyxy,
JUNATHBARLYD BIHAHNE TOMISPATYPH BOYHOMEP3IINX TPYHTOB [62, 63]:

Al(Ty=Bexp (-05T), (8.
rae T - Teuneparypa MepsjHx rpyAToB Ha rayodune 10 M, BSATAA N0 MOXAY
ap; B - xoajdummerr, ymrupapum# cocraB rpyETa, AAA KPYONHOOGUOMOUEH
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j BAIYHEHX TIPyHZ20B B = 0,65 X188 rpapsifEo-ralowisX ¢ necyanHM sanoiHE-
ponoM B = 0,9; BER necxop, Cymecel, CYTIHHKOB H CHXPHOABZUOTHX PHXIHX
rpyETOB C BRKADYGHHOM IuH3 XBA8 B = 1,2.

dopuyma OLeEHBaeT MPHPamMOHHS Ce#cMMyecKoM GaambHOCTE OTHOCHTEABHO
rpys10B 1 EATOrOPMN: CKAIBHNG I'DYHTH, BOUHOMEPANN® NBAOHACHEWEEHHE
rpyETH C TeMnepazypoll Hixe =29C. Cefteamueckas OII4CHOCTH TDPYHTOB Barod
KaTeropAN NDHHAMAGTCH HA 1 C&NI MOHBES MCXOZHOM [208].

lipz BHGOpe MEDPBANX FPYHTOR ONPEAGXGRHOTO COCTABS M TEMNEPaTypH 38
ara0H OTHOCHTOABHAA BOAKYMHA NprpameHud CaIIBHOCTE pPACCUATHBEETCH
no $opxyne (8.1) COTNACHO BHPAESHUD

AI=I(T£)‘I(T91)y (802)

rae I(T;) n 1(T,,) - OaansHOCTH NpM OPOTHOBHOM (T ) u aranoseox (T
SHAUCENAX TEMIEDATYDH COOTBETCTBEHHO.

{Ipy yMEHBUEHMH BJAXHOCTM (IBAUCTOCTH) MSP3IAOTQ rpyara CEUREETCH
pOZb TEMIOPATYDH M YCEABAGTCH BIKAHWE AKYCTHYOCKOM XECTKOCTE IpYHT8
Ha celicMEYECKEyr OmACHOCTB, B 520M cxyuae IpH pacuere Al BOOOXOZMMO HC-
noas30BaT5 (opMyly, JUMTHBADMYN BAMANME cedcMMueckoll mecetKoctu, Texme-
paTyps # BIAXHOCTH IPyHETOB {71] :

AT=1,67 1 (V, /¥, )+ Bexp (-05T) {1-exp[o.13 (W-5))], (8.3)

rae B npuANMaeT 3HAYEHRA, YKA3aHEHE BHIC.

s gopuyas (8.3). caeayer, 40 OpK MEANX SHAUYGHHAX BIAXKHOCTH (70
4-7%) npApameEse CamapEOCTE HE BABECHT 0T TeMneparypu. [py HOBNIEHNH
BIAEHOCTE A0 15% YBONMUMBARTCA 3HaucHEA UpHpamcAu® C8iBBHOCTH, CBA38H-
Hbe ¢ remneparypold wepanorc rpyera. [Ipy BisZHOCYA Ooxbue 15-18% Benn-
9MHE A] CTaOMAMBSEPYOTCA, EMEA HAMOOAbWME 3HAUGHEA ZNi KaxA0I0 THOA
TpyETOB NpH TEMIeparype 0°, ¥ mpuGmMEAeTCH K HymD OpH PTEMISDATYPE HU-
‘e ~4°C. Jlnf CNUyYeMepaNNX TPYHTOB NPHDALEHEA CeficMHYecKoft CEANBHOCTH

OneHuBaRTCA M0 celicMMuecKMM XECTHOCTAM HO Qopuyne C.B. Menmeaesa
[131].

lpm orcyzcramu csezeHndl o TemmepaType MEp3INX IDYHTOB AJA GHCTPOIO
onpezeneHuA A] MOXHO KCHOAB30BATDh AAHEWG SASKTPOPasBeiKM MeToZoM B33.
Ins oueHKE pesoHAHCHNX CBOMCTB IPyHTOB B CBA3M C BOSMOXHNM NepecIauBa-
HUEM MepBANX, TANNX, BOAOHACHNEHHHX M CKOABHHX I'DYHTOB C DE3AMUHHMY
33KOHEMA M3MGHEENA ¢ IAYOMEON DPOKOMEHAye?CA HPUMEHATE DACUSTHHE METOZH.
lpu wenoass0BABAN PaCYETHNX NETOZ0B HEOOXOZHMO B NPEAEIaxX CTPOUTENE-
HNX nyomazoX BHAEAATH MOZONM IDYETOBLX Da3pezod ¢ HERO0Nee HOETPACTHH—
NI uepsa0THO-HHEXGHEPHO-TEGONOTHYCSCKEME YCNOBUAME, KOTOpHE HamGozee mom-
HO npescraBaAnT JU3UKO-MEXSHMYECKHNE ¥ TeMNeparypEne CBOKCTBA rpyHTOB.

Ipu olenrxe CceACMMYBOCTH NIONSACE AOAKHL yUMTHBATECHA HPOrED3EHE Xa-
DeKrepucrrEd rpyHToB. BechMa BAaxHO MMEThH AAQHHHE 00 STHUX SABKCHMOCTAX
AR CEKaNBEHX, MEDBINX ¥ OFTAMBENOMX HOPOL B 30HAX TEKTOHHYECCHMX Hapy-

3!)
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meHu#, I'Ze BHCOEOABAWCTHE pASHpolieHHNEe NOPOAN B CIYY86 OTPEHBAHME
opr celicMuyecHRX BozAelCTBMAX CHmMKaKT Hecymys CNOCOGHOCTE. -
Cocrasnesue Kapru CMP f0oAXHO BeCYHCE C yUe?0M JMSHUSCKOTU COCEG
TDYH2OB (MOP3INO, T8IN8), 8 TAKES C yHOTOM IPHHURNE CTPOMTENHCTBE |
HER ¥ coopyseHE# (I MPERIMD - C COXPAHGHMEM OCHOBAHMH B MED3JIOM COl
HEX B NEpuoR BKCnuyarauxs, Il Npusnuo - ¢ OT?aUBAHEHEM TPYHTOB OCH(!
Hmft), [py 9TOM COCTABASNTCH AB& BADUAHTA KADTH! AR ©CTECTBEHHNWK Y
Ball (npy sacrpoiike no npueumny l) m ANA Oporso3epyeMyx ycaosu# (np
sacrpoltke no npumnuny II). '
Bosuozer cayvall, xorza vacth IUIONGAKY HAMEYAeTCA 3aCTpamBath IQ
npuammay I, a gac?s - no npraomny II; BoaMoxes ¥ raKko# cayval, korf
jacTh MNORAAKM 0XBAaUeHA BEUHOMEpS.IWMK IpyaTaMs, & YaCTh DACNOAOXOH{
TAENX IPYR®8X, TOTKA HE Taxux IpyHrax CMP DNDOBOAMTCH OCHUHWMM METO,
M#, 8 H8 MepaJNX IPYHTAX yYMTHBANTCA WX CHGLAJUYECKME OCOGEHHOCTH |
HaueuaeTCH NPHENAN CTPOMTONLCTBE; BOSMOXOH M CXyYaM, Eorjas npu czpg
Te15CTBE MO NPUHUKNY I mpezycuarpyBae?cs NOBHEGHHE HAKM LOHMXGHHE %
Reparyps MepaIHX I'PyHTOB (B NpSZeAaX OTpHLATeXBHNX TEMNEparyp),
9P0T0 CIYUAA TAKEO CYPOMECA NpOrEOsEas kapra CMP [64] .
lepevncaerEne Cayvad BRINYANT NPOTHOS AIMEHEHMA MEPSNOTHHX yCHO!
0j EOHKDSTHHME 3ASHEAME J COODYNGHEAMH, UTO BASUST 3& COoGod EeoOX
JRMOCTE NPOTRO38 MBMEHSHNS TIEAPOI®0NOrMYeCKAX ycAoBMH M celcamuveck
CBo#c?B IpyHTOB NOA 3ASHUAME, & CNES/0BATONDHO, M NPOTHO3 H3MEHEHMA ]
auauEn Al '

8.2. Ilporsos yupyrsx napaMeTpoB
[pH M3MEHEHMK COCTOAHAA MED3ANX IPYHTOB

Bo3MoxHOCTH IpOTEO3a YNpPYIEX NapaMeTPOB PEa;u30Bada CIeAYDIMMA
naun mceaexonammd [72].

1. O00ocHoBaHME HEOGXOZUMHX CBR3eM IyreM 8HA/M32 TEODPETHUECKAX 38
eucumocTel cxopocredl ceftcMuuecKEX BOZH 0t (YHKUMM DADAMETDOB MUHE—
panbHOTO CKENOTa ¥ IANOJEUTENA HOP K TPELAH ANS IPYHTOB ¢ COBOpEGHH
cBA3b0 Mexzy Gasamm [193]. ~

2. JeransHoe M3yueHMe B HATYPHHX YCHOBAAX BoamMOCBASCH Mexay yn
THME DRDAMeTPaM¥ AR HeBOZOBACHWEHHEHX, BOAOHACHNEHHNX M Mep3JHX Ipy
T0B OZHOIG U P0r0 EO GOCTAaBA (CKANBEHX, IPyCOQGHOMOUHHX, NECKOB U g
neceit). ‘

5. YcraHOBAGHEE HA 0CHOBE CTATUCTUUECKOIO ZHAAM3A TEPEXONHHX YDA
HR#, NO3BOXMOIMX NPOPHOBHPOBATH YTIPYIMe MADAMETDH. OTTAMBAKMNMX IpyH
110 3HEUEHUAM Kﬂ,unu \@ B HAYANBHOM MEDIJIOM COCTOAHMH.

Huze B BRJe TPapMuECHMX W GHAJMTUUSCKHX 3ABACHMOCTEN NPHBOZATCA
A8HENG, I03BOAAKLNYE NDOTHOBMPOBATH YUPYIUE NapaMerpH PASAMINHX T'DYE
TOB KaK B ANGOM 43 TDEX COCTOAHMM, TaK ¥ OPU NEPEXOAE E3 OZHOTO COQ
HUA B ApyTOe. :
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8.2.1. [IpoTHO? JODYIEX NADAMETPOB MEPBUHX IPYHTOB
PASAUYEOTO COCTABA N0 PKCIOEGPEMOHYANBHNM ZAIBRHM

[2MeHOHEE CHOpoCTeH UPOZONBHHX M NONODOYEMX BOIE B 38BACHMOCTH OF
rounepaTypy T ¥ BABKHOCTH W A1a rpyGoOCmOMONRHX IPyHTOB, NECKOB, Cyns-
cell ¥ CYPANHKOB BOSMOZHO OUGHUBATH N0 rPaRYeCEMM 3aBECHMOCTAM
(pHc. 8.1) [‘?0]. Teuneparypa MCCHeZYEMHX OCPASIOB MEHACTCA B HpeAelax
0+ “10°C # Brax=ocrs - or 0-10 70 100%. Opu zocTmxeHuE noxao# Bpax-
gocTE TPYETOB ZanbReimee yBeAMYEeHHE HPOUEHTHOTO COACPRAHEA IBAA B
o0paslax RZOCTEraeTCH yMOHBMEEMEM A0 HyiS 0CbeMa MMEEDAIbHEX qacral.

06zacts Wauenenua Vp /st J4BHCHMOCTHE 0OF 26MNOPATYPH M BISKHOCTM
Q083858 HA PMC. 8.1, B SANTDUXOBRHHOM BEZo, Imswuecxme cpoficTBa uccxe-
20B8BEBX IPYHTOB A8EN B 2a0x. 8.1. N

3aBECEMOCT BeuMumH Vp B Vg 0t Teuneparypw |AY (T)] And ONpeAeneH~
§HX WHYEDBANOPR MBMEHOHMS BIakEOCTH ONECHBaeTCA BHpaxenueM (pmc. B.2)

Y (1)=8Y, 8, (84)
1Mé © - MOAYXb TEMIEpaTYDH MEPSIOTO PpyHTa; AVp o - yBozuvenme copoc-
71 GPOAOABANX MIM ONOPeUHHX BOJAH OpH NOHAKGHAM TEMIEDATYDH MePauOTQ
rpyEza ot 0 o ~1°C.

12 3

_ ::,"/’ v

A i i 1 1 1 L L
§ 10 Jo 100 §F b/ 0 w,%
Puc. 8.1. VaueHeHue cxogoc:nen NPOACABHEX (1) ¥ NoNlepeuHHX BOJH SZ),

8 Takke ux OTHOMGHME (3) oF TeunepaTypH ¥ BISKE Ans
0CTH (ABZUCTOCTH
PasanueNx TUNOB I'DYETOB i (e

& = rpyG0oGAOMOYHHE IDYHTH; 6= NECKU; B = CYNOCH; I - OYFMMHKE
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4 vasl "'/ ¢
500

T -5

Puc. 8,2. 3aBMCHMOCTH IpupameHuil cKopocTed npononsnux (1) ¥ nomepeu-
BHX (2) BOJH OT TEMIGpaTypH

a = TpyGooCnoMOuHNe TpyHTH,W=28%; G - necku, W= 32%, B - Cynecu
w537%€yr - CYI'IUBKNW, Mfy44%’ i ! A y !

B 7a6a1. 8.2 npupeZesH sHaucmus AY Py @psn ysaaanﬂ AKENA30HE U3~
MEHEHHA BIAXHOCTH, AR KOTODHX yc!anonaennse saBUCHMOCTH B Buze PopMyw
5 (8.4) cOOTBETCTRYDE PKCUSDEMCHTANBHHM ZSHEHM C OTHOCHTOABEOL omMb-
Ko#t, He npesumaxme# 10%.

llonyuernHe sKCMEPUMEHTANBHNE LaHHHE NOBBONALT OUEHMBATE Vo, Yo &
v?/vg,nns oNpeZeN6HENX THNOB IPYHTOB (CM. Talkn. 8,1) IO R3BECTHHN (R~

SHYSCKMM NnapauerpaM ([IODHCTUCTH, TEMUEparypd, BAAKHOCTE) W NDPOTHOBHPO~
BaTH 00 3aBHCUMOCTH (B.4) MaMeHOEMe CEopocTeld ceHCMUUECKMX BOJH B 6C-
TECTBOHEWX YCAOBEAX ODE EApYNEHMH TOMNEDATYPHOIC PExUMA MEep3ROTH B pe-
3yIETaTe CTPOETENBCTBA.

8.2.,2. [IpOTROB ynpyruX HEpaMETPOB BPY RIMGHOHUE COCTOHEMA T'PYHETOB
(MeToX NepeXOARHX YPaBHOHKHN)

JeramoBaeHue cBA3EH MEXZY CEOPOCTAME NPOJONBHNX ¥ HONEPEUHNX BOJIH
Ang TpéX COCTOAHMA rpyHT0B SBAACTCE MEPEXOARNM 92ANON NPH NOAYYeHAR
OpAMEX 38BHCUMOCTOH YNDYTHX RAapaMeTpOR OYTaUBSDZUX IPYHTOB OT EX 9HE=-
YoHuY B HOYANBHOM.COCTOHHME. K HeBOZOEACHUSBHEM (BO3AYUEO-CYXuM) OT=
HECOHH MANOBJIARHHEC M BJAXHHE PDYHMTH,K BONOHACHUCHHWM — TPYHTH, HMED-
nue creneHdb BasxHoct# 0,8-1., Ecau rpyHT 3aJ6raeéT BNEE YPOBHS IDYHTOBHX
B0Z, oK ABAAG2CH HEBOXOHACHHEHHHM M €r'0 BISXHOCTH MGHRCTCA B 38BUCH-
MOCTH 0T OKpyXanmeld cpeiu. Ecam IpyHTr CcTaHOBATCA BOZOHACHLECHHHM 38
CYeT NOABOMA YPOBHR TPYHTOBEX BOX, BoZa 3aHMMAET OXKoxo 96% o0neMa INOp.
Uocne peskoro CHUEGEAS YPOBHA IPYHTOBHX BOA CTENEHD 3ANOAHEHMA Hop BO-
Zolt camaaerca Zo 10% [89].

Boze B uayuseMsx rpysTax B GOABUMHCTBE CIy4aeB CBOGOAHO coo6maerﬁg



¢ Hasewmsolt armoctepolt, B NoaTOMy HEBOAOHACHLEHHHE I'DYHTH HAXORATCH

B CIAaCOBASKHOM #l BO3AYUHO~CYXOM COCTOAHMM, B 2T0M CIyuae B NeCYaHux,
TpyGo00AOMOYANX ¥ CKAUBHHX IpyHTaxX npeodnagaer (M3HYeCKM CBASAHHAR

¥ Napoo0pasHas BoZLA.

K MepamHM OTHECEHHW CLSMEHTMPOBAaHHNE NBAOM UpYHTH ¢ TeMneparypodt
0 + -6°C u HEge. Mo COXGDEGHED ABAA KCCNEZOBAIECH CA8COABARCTHE,
(o0beuHan AZUCP0CTD < 25%), abZMcTHE (O0bEMHER ABAMCTOCTE B IpEAelax
25-50%) U cunbHOABAMCTHE (OCUBEMHAR ABAMCTOCTE > 50%) TPYHTH,

Cranphue TpyRTH. CBAGHM NPOACABEHX ¥ NMONEPEUBWX cKopocred Aasd rpex
COCTORHUN CrANBHHX TPYHTOB ONMCHWBARTCA JHHEHEWMM YPABEGHHAMA perpec-
cnit [67]:

An8 BO3AYURO-CYXHX TPYHTOB

YP =(1,140,18)+(1,2310,09) Vg ; , (8.5)
AJIA BOZOBACHUEHHRNX '

Vp =(1,740,27)+(1,06+0,12) Vs > (8.6)
AUf MEPIIHX
*Yp =(1,5240,21)+(1,120,12) Vs (8.7)

B ycTaHOBAEHBWX CBA3AX JK&84H AOBREPUTSNBHNH MHTEPBAN ¢ BEpOATHOCTSHD
Ge30WuCoYHOT0 onpejsnasEua 0,95,

Juanaszod W3MeHeHWs cXopocred P-BOAH B HOBOZOHACHNMEHHHX IDyHTAX
(150042000} = 5400 u/c. MumuManbHENe 3HAYECHHA CROPOCTOR COOTBETCEBYOT
OTHOCUTEIBHO CAa00Y COXPAHHOCTE TpYHTOB ¥ XADAKTEPESYNT CHABHOTDOEE-
HOBATHE CKANBHHE MOPOZH. MaHCUMAIBHHE 3HAUGHMA CKOpOCTEH# COOTBETCTRY-
0T CKAIBHEM NOPOZaM, CIU3HEM IO CBOOMY COCTORHMN K MOHOUHMTHHM. Jus
BOAOHACHMGHENX ¥ MEDBINX NOPOX MMHMMAAbHEE BHAUEHH: CKOpOCTEHd npoAoan— |
HuX BOOH Onusku K 1500 ¥ 3100 u/c, M3KCUMANBENE COOTBETCTBYOT BOSAym—
HO-CYXUM. '

CxopocTy HpPOZONBENX BOJE YBEIMURWBALTCA NPM NEpexoie IPYHTOB OT He—
BOXOHACHUEHHHX K BOXOHACHLEHENM ¥ MEp3JuM., CKOPOCTE NONSPOYHNX BOXE
Apy 38NOJHOHMA KX 10D BOAOH HE YMEHBWADTCH, 8 HESHAUMTENBHO yBEIUUH-
BapTCA. uaqunaﬂ co sHaueunft 2200 u/c, VS IpaKTRYSCKA HEC 38BRCHT OF
COCTOAEMA. lp¥ NEpexXoZe 0T BOACHACHUCHHHX K MEDAINM IDYHTEM cnopocrn
OoNepeydbx BOJE MOTYT YBEAMU®BATHCA B 1,5-1,8 pasa.

IpyGopOA0MOURKE TDYHTH, 3aBUCAMOCTE Vg={(Vo)KaK # AIS CHAIBHHX
IDYHTOB, NPeACTABARETCH IHeHHHMA (yBKUmAMA [71]
ANf BO3LYWHO~CYXMX TPYHTOB

V= (0,5:0,01 Wp =(0,03510,008); (8.8)
ANA BOJOHACHUBHHHX TPYHTOB

Yy = (O.526_1}_0,016)'YP -(0,49640,33); (8:9)
ANS MEP3JHX DPYHTOB 3
V= (0,71420,022)¥,~(0,5740,89). (8.10) |
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Hosdfiurmesrsu xoppensuuit ycraHoBROHHMX cBasefl pasmu 0,94; 0,89; 0,88
CO0TBOTCTEOERD. JpaBHeREfA (8.8)-(8.10) zellersurenskn B @ETepBanax Ha-
MEHEHMA CROpPOCTEN NpOAOUBENX BOXE ZIA BOBAYNHO~CYXHX TPYHTOR
0,38-1,46 RM/C, BOAOEACHWOERHX — 1,5-2,6 KM/C, MOPBIHX - 2,7-5,4 HKu/C.

llecqaBNe IpyHtH. SABUCHMOCYS st f(v yaMeer craeRyomud BmA:

ZnA BOBAYHHO-CYXUX HECHOB

Vo= (o,sss_to.ma)VP+(o.059;o.11); (8411)
A BOAOHACHISHENX NECKOB

V= (0,29840,028)V,, =(0,13810,048); (8.42)
1 MEp3NHX NECKOB

Y= (0,76240,028) V,, ~(0,80610,095). (8.13)

Koafdmumenry koppeasumil ycraHaBAUBBOMHX cBAsed pamyH 0,85; 0,706 B
0,95 coorsercrBeHH0. YpaBHeHEd (8 .11)=-(8.13) ZelicTBATOAbEN B KBTSPBa-
29X HSMGHEHHS CEOPOCTEH MPOACUBEHX BOJE B BOBAYWHO-CYXMX IpyHTEX
0, 2?-1 o1 mc/c. BOZOBACHDEERNX — 1,5-2,4 KM/C, MEDBIHX ~ 2,6-4,8 HM/C
[e6l.

CpapHmBAf NOFyYeHHWe 3aBECHMMOCTE (8.8)=(8.10), MOZHO 3aKIDUUTE ,4TO
TecHOTA CBASK Vg {(V )yCRIMBaeTCH NDR NEPEX0Ae 0T BOXOEACHEEHHHX K
BOBAYEHO-CYXHM M xepamu rpyared. Heuememre Vp ¥ Vg B 3aBHCHMOCTH Of
COCTORHKEA NECUAHNX PPYHETOB | [Qopnmm (8.1 )-(8.13)]xocn: HOpaBHOME D~
Y xapaKrep: HpW NePEX0ZS E8 BOBAYEHO-CYXOTO COCTOMHEA B Mepaxoe Y,
yeeamumasercs 3 3-7 pas, \fs - B 1,5-2 pasa; OpE HEPEXOAe M3 BOAOHACH-
WeHHOIO COCTOAHHA B Mepsaoe Y BOBpaceaer B 1,5-2 pasa, V, - B
310 pas. UsMeHeEKe Mep3AOTO %ocrom NeCkoB H& BO3ZyHHO-CYX06 NpA-
BoAAT K yMEHbEOHED VY, K Vg 3 410 pas. .

Taxae 00paaoM, YCTAHOBJAOHHHE BBARMOCBA3M MOKZY CHKOPOCZAMK HDOZOAB—

 HHX X NOREpPeTHHX PONE AIA CKANBHHX, PPyCOOCIOMOMEEX ¥ NOCYSHEX IpYA=
208 HO8BONANT HCNOABB0BAYE BX ANA HAXORZOHMA ZEEAMAYECEHX YIPYTIHX
xapamepncux 00 OAHOMY H3 HAaBECTHHX napauespos VP AR \{s Ang andoro
COCTOAHAS I'DYHTOB.

AR8 DpOTHO8S JOPYTAX DAPARMETPOR NpH DOPSXOAe MOP3ANX TPYHTOR B Zpy—
T06 COCTORHEE HAXOZAT NPEMGHCHHEG HM3MEPCHHNE B GCTECTBOHHHX YCIOBUAX
RO NpoTHOSEDyeMHe (N0 COCTaBy, TOMNEDarype, BIAXKHOCTH M HODRCTOCTH)
SEGUEHER VY. HiH ‘Vs B MED3NOM COCTOSHHE [74] . Paccumorpmu caywai,
KOTZ& 00%6M IpZa, 3aNOAHSONEA DOPH B TPSHHEHH WSDBINX IPYyETOB, GNESOK
RIR paBeH 00BeMy Hycror, T.8. IPR HEpexXoZe IPYHTOB M3 OAEOTO COCTOH~
HHE B Zpyroe MX OOPHCTOCTH NDAKTAUECKH HE MEHAerCa.

Zn7 COONBS0BAHAA B OPAKTHEE NONESHO NPKBECTH BEPOATHOCTHHE xapax-
TODHCTEKM MOD3INX ¥ TAANX IPYHTOB OXHOIO H TORD Xe COCTapa, NOAyYeE-
HHe N0 AaEHEM HaTYpHHX HaMepenult B Bepxmedl some paspesa. BepodrEOCE~
EHE XapaKTepMcTREM Balfenw ®s paecnpejiszeHBsR ckopocrelt P~ m  S-BOXH
ANA PPYETOB PASIMYROTO COCTOAHHES. PacHpOjeNeHMS SMNPOKCUMMDOBAHE ‘KpPE—
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Taganuya 8.3
BepoATHOCTHNE XApaKTEDPHCTHKHM DacnpeZeNeRMs CKOPOCTeN NpoZoRBEHX
¥ NONepeyYHHX BONH B IPyETEX PA3IMUHOIO COCTABA ¥ COCTORHUA

CocronHue Tun

TPYETOB  pomy uauggggaﬁ 8 4 ? Vinxe/c Yge,,.,wc Vix 101/
CKalhENEe PPYETH
1 P 124 0,82 3,9 1,8 3,65 S.44
S 124 0,47 2,26 0,64 2,00 3,42
I P &1 0,62 4,92 245 4,01 5,31
S 81 0,56 2,88 0,8 2,93 3,46
111 P 97 0,56 1,45 3,1 4,29 5,57
S 97 0,49 1,26 1.4 2,5 3,4
I'py6ooGaomoynue TPYHTH
1 P 3 0,22 5,9 0,4 0,69 1,45
5 3 1,108 0,9 0415 0,3 0,7
11 P 258 0,26 21,5 1,5 1,97 2,5
$ 258 0415 14,4 0,25 0,57 0,89
II1 P 209 0,54 17 2,7 4,06 5,34
o 209 0,37 9,09 1,2 2,29 3,1
llecuasue IpyHTH
1 P 100 0,19 2,35 0,26 0,41 141
S 100 0,07 3,37 0412 0,21 Q4
II P 86 0,18 5,48 1,45 1,54 2,25
) 86 0,07 1,62 0,22 0,37 0,65
111 P 79 0,44 41,53 244 3,41 4,58
S 79 1,02 1 1,77 2,54

0,38

BNMM, uMepmuMu $opMy, CAMBKY® K CHMMETDPHUHOE OTHOCHTEIBHO EaR00IEe Be-
pORTHOTO gHavyeHaA, PYHHUMA pacnpejelcHEA B Havyale ¥ P KOHLE PaBHAETCSH
HyA®D, 8 B CODEZMHE DAAA AOCTUIE6T CHOET0 MAKCHMyMAa.

OcHoBHEE BEepOETHOCTHHE NAapaMerpu CBeAeHH B Tafn. 8.3, rae yxaaaaﬂ
MUHEMAIBEHNE, HEUCOJEE BEPOATHHES W MAKCHMARBEHE 3HAYSHMS pacnpesexeHuit
Vpﬂ Vs . Beanunsa § Xapakrepusyer pAx, B Koropwid Bxozur 70% M3Mepe-

Huf, }2 - Kpurepuil, N0 3HAYEHMO KOTOPOTO ONpeAcnRe®cd TWN xpuBod pac- §
npegenenun lepcosa. o KpmBuM pacnpejensHudl nallzesw HamGomee Beponrnsef
MaKCAMANBHHG M MMHUMANBHEE 3HAUYEHUA pacnpeiencsui.

lipuBegeRANE BEPOATHOCTHHE XAPAKTEPHCTHKE MOTYT KCNOIB30BATHCA KakK
Anf BHRBIEHWA OCNMX SOKOHOMEpHOCTEH MaMEHGHNM YHDPYI'MX HapaMerpoR B
38BHCKMOCTY 0T COCTOAHMA TPYHTOB, TAK M AXA OUPEAGNCHHS UX OPHEHTMDO~ |
BOUHHX 3HaYeHEA NP OTTAMBAHWU MEP3JNNX IPYHTOB. B aHammruveckod fopue %
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HeO0OXOANMHe B8BECHMOCTR HPOZOTABAEGHH B BUAS NEPEXOAHHX ypapueHmH [71}.
lep6x0ZHNe yPABHOHRA JCTAHOBNOHH C YUOTOM HCNONL30BAHMS KBMODSEHHX 3Ra-
genudl cropocTM cefcMMYeCKMX BOAH B MEPaANX IDYHTEX M UX TOMISDaTypW

B 6CTECTBOHEHX YCAOBHAX.

Bume paccuMoTpeH cayualt mporHoss, Korza 00B6M IbAS OAUBOX WIK DABEH
o0seMy nop. [pm HapymeR¥M BTHX yeA0BME HeoOXoXUM AOMONMBUTONBHHE yyor
M3MGHOHEA YNDYI'HX HApaMeTpoB, KOoTopuR npeinonarae® HaJMuMe ZGEHHX O
cOCTaBO, NOPUCTOCTH, TOMIOpaTYPe, IBAKCTOCTE W CKODOCTAX celcMuusciux
BOIH B @CTECTBEHHHX YCAOBHAX.

llp EaAMYMH DACHYUSHHOCTH MED3IHX HODOJ 8H8UEHmA CKopocTel P- us
BONH OYAYT OTARYATHCS 0T KX 3HAUGHME AN NONEOCTBN AbACHACHLEHHHX He-
pacnydYeHENX IPYETOB. B ZauHOM CIYY86 BOSMORHOCTH BDPOrHOSE CBABAHA C
ONpPOAGACHAEM BEANYKH YKAB8EEWX pasiuwiil cxopocreld B 3aBACHMOCTA 0T
TeMIEPaTyPH ¥ OTHOCHPCHBHOI'O COZEDXAHMS N0 00BEMY ABA8 B Nopoze (Beiu-
YdHS DOPUCTOCTE N merAeTed 0T 0 Z0 1). DKCNEPHMEHTANBHNE ypaBHEHUA
HMepT creiynmud BHA:

Zmf cEaxbHNX rpysroB (T = O+ ~10°C)

By = 1:2° 10%(8+1)0006% (1)1 s4; (8.14)

Azi rpySoobioMounsx. Tpyazon (T = Ot -10%¢)

AV = 1,103(8¢1)%1 (4-ngp)19372; (8.15)

zns neckos (T = 0+ —0°C)

&V, 6+102(841)01273 (1-ng)" +68; (8.16)

aua cymecedt (T = 04+=7°C)

-8V, = 6.,56° “102(841) 01817 (1o 2474 (8.17)

Ans oyrnnnxon (T = 0+ -8°C)

- By 1:140103(81)"00% (10192 (8.18)
rze AV - pasﬂocrs caopocteﬁ P-BONH B TPYHTSX M BO IBAY Np¥ OAMHAKOBNX
Teufleparypax; © — remumepatypa MepSaHX I'PYHTOB, B3ATAR 0O MOAYID.

BrEsH#e TeMnepsTypH Ha BEAWUMHY NpUpaNeHKR CKOPOCTEHd B CHEABHHX
IpyHTAX CKASHBASTCA HeaHauMTensHO. Ip¥ nepexoze 0T rpyoo0CROMOYHHX
IpyET0B K NOCKaM, CyNeCcfAM ¢ CYTIMHKAM BIAAHHC TEMIEpPATYPH Ha BEJMUMEY
ApupameRn AVbiysenuqnxaezcﬂ. Hlns cynecel m cyruMEKOB BelMY¥Ha NON-
Papxn AV?_uenaér 3HaK.JT0 CBABRHO ¢ TeM, YTO CHEOPOCTH celtcumuecrux
BOJE B MEHCDAABHOM CKEIeTe 9THX T'PyHTOB EMXE, €M BO IBAY.

[poruos oCymecTRIRETCA CISAYyDmAM 00pasOM. [IpM USBECTHHX SHAUCHUAX
Cropocroll, remueparyps M OPOLUCHTHOTO COAGPRAHMA HBAS B NOpOLE ecTecT—
BeHEOro sanzeramuf no Qopuyrad (8.15)-(8.18) onpexeAAcy¥CA BOIAUMHA
Nonpaskr AV, AN 9TOTO COCTOAHHA FPYHTOB. 38TEM OLGHMBACTCH BelMuMHa
AVznxs NPOTHO3MPYOMOT0 COCTOAHKA IPYHTOB ¢ HOBHM 3HAUCHHEM NPOUSHTHO-
TO cozepxaHKA IbAA B IpyETe (KOrAa €ro 00%eM COOTBETCTEYET 00BEMYy OT—

KPHTHX NOp ¥ PPEmEH B NPOFHOSUDYEGMOM COCTORHEM), C MSBECTHHM 3HOUEHHEM
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Taodanua

8.4
MlepexozEue ypaBHERME AAA NporHO8a cKopocTedl P u
S$-BOJME DpY WSMEHEHHHM COCTOSHMA TPYHTOB

Houep ypasmerus

JKcnepuMeHTANEHNE ypPABHOHUA

Y R S U S

-3

10
M
12

13
14
15
16
17
18

CranbHue TPYHTH
VP;’ 1 473‘19 -2,76
YP- =1 216V po -1,27
YS = 1,39 Yg,- 1,3
V-, =1 28V5. ~-0,99
VP; = 1,209V, 1,22
Vg, = 1 oesvs_ 0,228

KpynEO00XOMOURHE rpyaru
Yo, = 0397V, -0, 1419413) 0,67

V'I.-. 0,416V, ~0,141913)40,38
,{RI’, 0,289(Vg~0, 0710+ 74)-0,197
g 0,337(y;, ~0,071%7%)-0154
Vo~ 0 954@ -1,051)

V>~= 0 526(v :-0 +218)
fleCuanne TpYHTH
Ve = 0,3(Vp_ -0,2T 0,18).0,47

VP =0 57(\(? -0,210+18)40,54
VsI = 0,185(Y;_ ~0,141%1%%)-0,052
¥, = o,«suws -0,141%+°3)40,103
VPI =0 71V -0,76

VSI =1 ,18Vs 0,19

nopycrocTn Npy To¥k X6 Temneparype. lio pasHocTH sHayeHMH A'VQ'n AVZ :
HaxXO/MTCHA MCIMHHAA NONDEBKA K MBMEDEHHWM 3HAUEHUFAM CKOpocTel B eCTeCTd
BEHHNX yCAOBMAX. MCHpaBieHHOE 3HEYGHUE VP COOTBETCTBYET CHOPOCTH cenz;
MAYECKHX BOJH B MED3JIOM PDYHTE C NODHCTOCTED, PABHOM NOPHCTIOCTU I'DYH—

7a B NPOrHOBUPYEMOM COCPOAHMM. NCNOABBYR NOPEXOZHNE ypaBHHWA

(rada. 8.4), HO HCHPABICHHHM BOAMUMHAM CHOPOCTEH BHUMCAANT HCTHHHHE
3HQUeHWA Y, B TANO0M BO3ZYWHO-CYXOM UI¥ BOZOHACHHEHHOM COCTOAHMH.

W HakoHel,HEOUXOZUM RPOTHO3 YUPYIUX NBPEAMETPOB OTTASBUMX IPYHTOB, §
KOTZ8 B MEP3JOM COCTOAHMM X DOPH M TPEmUHH HE NONHOCTHU 3ANOABEHH 4
AbAOM. 4af OporHO8a UCHOAB3YWICA BOAMUMHN W3MOHOHME CKOPOCTEH HPOZOX
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BNX BONH B S@BHCHMOCTN 0T CTENGHN HACHUGERA IPYHTa yBXoM. OHR npex-
CcTEBAGHN B BUAG 0COOmORHOM 2aBUCHMOOTH

Vi-Vr={ @ne)s (8.19)
rae VIII = CKOpOCTH P-BOZH B MOp3AOM I'DYHTe NpPE TeMI6paTtype, Causkok K
BYZD; Y; - CEOPOOTS B STOM X6 TPYETe B TaIOM COOTOAEME; ¢ - EKoS{ums-
eHY HacHmeHUA rpyE?a, q, = 0,141 "’p- NOPECTOCT by N, = 0,0140,48.

3aBucEMOCT (8.19) AaA mecdaHux, rpydoodnonotmux n CKS8IBENX IpyH=-
=0B EME6T BHE

BVp= (0,288+30,7280 p--101:5', 985n§+1 26.202::2), <21, (8.20)
Bupszenre (8.20) npEMeHAETCH ANA HAXOXNGHHA CHOPOCIE LPOXOABHNX
BOZE B MODSNOM IPyHTe C Ko3({MUMOHYOM HBCHMOHNA, PSBEHM GARHENE

(Vg, «4)s DO BHAUSHUD CKODOOTR B NOPBIOM IPYHP® ©CTOCTBEHHOTO 3aX6=
raged ( Vi ?) COTZ8CHC BHPAXCHEN

v!,a,=1 ’Vﬁ,q + (IWq.g -0Vq)s (8.21)
T8 AY g1 X AV?“ NONpaBKE, HAAEHHNe 10 yrasarEof Bume fopMyae (8.20).

llpm pacuersx Temueparypa AXS NPOFHOSEPYEMOr0 COCTOSHMA MEP3INX IPyH-
T0B COOTBOTCTByET TOWNEpatype IPYETOB €CTOCTBGHHOTO BaJEraHEs, Zad KO-
T0pPNX HMODTCA E3MOPOHENW® 3HAUGHEH CKRopocreR! P-Boan (B mpeaeaax UBMOEe=
HHA BASXHOCTH PPyHT0B, yKASaHEEX B rada. 8. 2). Hanpusep, Mepsihe nec—
EF B 6CTECTBOHHOM COCTOREKE KMOKNT OpE T2=3°C 'VPa 3900 u/c, nopac-
20025 40% (n = 0,4),% 00BeM IBAA OpeBEaeT 0CBOM LYCT0? B TANOM NPOTrHO-
3MpyeMoM COCTOAHWE Ra 10%, T.6, HOPACTOCEDL B NDOTHOIMPYSMOM COCTOAHAE
pasna 30% (np =0,3).

B aroM cuyu4e fo ypasBEGERN (8.16) OLGHNBPANTCA SHAUGHMA NPRPAREENA
¢ropocreft AVP!’

AR BCTOCTBOHEOIO COCTOAHNA NECKOB

AYp, = 6+102(341)0+275(1-0,4)1168 « 480 w/c;
LA NPOTHOBHPYENOTO COCTORHUA
%a 6.102(3+1)04275(1-0,3)1168 = 370 w/c.
Mo pasdocrd HalgemEwX sHAYCHES AY AVP onpeseAseM NOBPaBKRY’

AV, = 110 u/c. NCOPaBIORROE SHAYCHRE cxopoczn A3d MOPIXHX BECKOB B
HePacOy4eRHOM COCTOSHUM IpH TEMHEDarype =3 O¢ Gyaer

VP 39004410 = 4010 w/c.

ﬂanee B0 MODEXOZHOMY yPaBHGHMND (cM.Talr, 8.4, ypapHeEEe 14) Baxo-
RuM gEEYSEEE Vp. B OPOTEOBUPYOMOM BOAOHACHNHHOM COCTOREME NpN
n. = 0,3 cor.nacao BHPOAXOERD

YP_ = 0,37(4,01-0,2:39:18)40,54 = 1,93 mu/c

R no %asncmmcm \(siz-m{?i-) coraacHo BHpexeHun (8.12) A®A BOACHACHMOE—
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HEX N6CKOB H&XOAUM NPOTEO3HDYEMOS SHAYEHEE CKOPOCTEN NoNnepedHHX BOAH: .
Vg = 0,298-1,93-0,138 = 0,437 xu/c. ' {
Snaqennﬂ cKopocrelt ggu st Ha8XQAATCH NOCPSXCTBOM HOPEXOAEOTO ypa

HeHus (cMm.radld. 8.4, ypadbHOHES® 13)

V, = 0,3(4,01-0,210418) - 0,47 = 0,66
] BHp&%&HKﬂ (8.11)

V$I- 0,059+0,353+0,66 = 0,2M1.

Zas cayvas, KOrze8 o0BeM XBXA B IPYH?6 MOHBN® 0CBOMa OyCTOTH, pacied
cKopocres npoaonzwca crexyoesM ofpasoM. Hampsmep, ZUA NOCKOB, EMODNEX |
reuneparypy —0,5°C, KoapduuMenT HackmeEMS q,-o 8, nopEcrocTs now 32%
u Vé,- 2700 u/c, sHAvanse no Jopuyne (8.20) BHAMCISDTOR snavenna CEOpOY
Tell npoZOABENX BOAR ANA CIYYEeB, KOTAE KosQfuNEeHT HAOHKEHKS paBBAcT= |

CR SLMHRUE (C‘,-ﬂ), HOPKCTOCTS Ro® 0,32 & Xorza g 0,8, no= 0,32

BN,..,= 0,288+30,723+0,32-108,935(0, 32)21426 202(0,32)% = 4,88 Eu/oj]
_(o 288+30,723+0,32-108,935(0,32)%+126,202(0,32) ](0,8)0.51
"P = 4,35 Kifc
Mo dopuyse (8.21) onpsReanercs SHAYGEMe CHOPOCTHE NPOAROASHHX BOXK
Y AN7 ecreCTBOHHHX YCHOBEH npu BHaUOHEA q=1:

Viw = 2,7%4,86-4,35 = 3,23 EKu/c.

Aanee no NepexoZMOMy yperHeéHED (cM. ?a0X. 8.4, ypaBHeHEe 14) HaxomuM |
BRQYEHHE CKOPOCTH NPOZOABEEX BOJH B BOJOE&CHMEHHOM COCTORHRE: 1

YP- = 0,37 [3,23-0,2(0, 5)°°"8] 40,54 = 2,67 EM/c.
4| nasoneu, na fopuyas (8.12) BHUMCAAEM
ng = 0,298-1,67-0,138 = 359 m/c.

suan Vp . 4 Vs; o ONpeAeNsieM N0 NepeXoaiNM ypePEOHMAM (CM. 180Z. 8,
yDAaBHOHHA 17 18) s@avesrd Vb 2 Vs, A28 BOSAYWHO-CYXEX eCEOB:

vp =0 71’1 ’67-0 76 = 0 425 Yg = 1.18 «Q 359-0,19 = 0.234.

Taxnu 00Da30M, HBAOWGHHAS METOMEKA NPOTHO34 NOJBONFST ONGHMBATH |
YOpyrue NapaMeTps 0TTAMBADEAX TPYETOB N0 3EAYGHHAM Cxopocred celtomu-
YeCKUX BOAH B MEPSINX TPYHTAX, KOTZA MX HOPH M PDEEAEN HOXHOCYED B8~ 3
AONHEHE ABAOM, KOI'ZA OBE Y4aCTRYHO SaNOAHEHH ABNOM M KOrA8 O0O0BEM REHAA -
npeBHIEST 06BEM NYCTOT B TAKOE Xe MO COCTABY NOpOxe, HO Eaxozsmelcs §
B TaN0M HepACHyUeEHOM COCTORHUE. .

o npornoaupyeMoMy BSHaYeHHN CKopoCTeld MPOAONBENX BOIHE B OTTAABOEX |
TpyHTaX TAKME HapaMeIPH, K&K CKODOCTH NONEPEYHNX BONH, OTHONOHES CRO §
poctel, xozdguunent Nyaccona @ ZWHAMMUSCHNS MOAYAM yODYTOCTH, OLeHE=
BAWTCH ANA BOBAYERO-CYXOFO HRE BOAOBACHNEEHOI'0 COCTOAHES PPYETOB MO
HBBECTHNM QopMynaM [193]. [pM 0TCYTCTBEE RGEHMX 0 CROPOCTAX celicMutad
KAX BONE B MED3INX IPYHTAX OCTECYBEORHOFO BANEIABHA, KO HPK HOAMTRE

.
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ASHEHX O C0CTABO, TOMISDATYPS, BIARHOOTH N KOPHOTOOTM BEAYGHUR V. BOP-
MOXEQ ONpeXeafrs N0 rpaduuecRuM 2aBECKMOCETEM {pRC. 8.1) K Jtmé npor~
HE0BEpOBATh HEOOXOAMMHO JUPYI'HO NAPAMETDH IO NSXOXORNON BHEE MeTOZMKE.
Hyxgo orMerurs, W20 paspadoramENil axcnepEMeR?ansEN! MSTOZ NDOTHOSA
nosBOAfET OLEHEBATS BO TONBED NSMOHOHHO YNPYFUX NApaMeTpos npx mepe-
X046 TPYHEZ0B M3 MOPSIOr0 COCTOANHA B %8100, HO R ODM HEOUXOZAMMOOCTH
no sHaYGRMAM CKOpocrTel celCMEYBOKKX BOIH B OZHOM M3 TPOX 00CTORHKE
OPOTHOSHPOBA® AMEAMEYUGOKM® YODYINe MOAYAE B ABYX APYTEX COCTOAEEAX.

8.2.3, MaMeHEeHRE YRPYIUX NAPAMOTPOB OCKAZEBHHX,
rpy0oo6ROMOTHNX ¥ IOCYAHHX FPYHTOB
pPa3IUYHOrO COCTORBMA ¢ IAyduHoll

HameBenne JopMi cefiCMNYECKOTO CHTHaXA DaYKOf caoeB ONpeenss?Cs
MOIHOCTED 2THX CJOEB, kX YUDYTHEMN ¥ HEYHDYTEMA napameTpaM®, B Hacto-
sulee BPeMH OCROBHOf OUbeM FHXSHEDHO-CERCMNUSCREX DROYETOR BHIOIRAGT-
cA, KOT'HA B KayeCTBE HCXONHHX SalanTCA yUPYTHe NADAMETPH CIOA ¥ TONy-
HPOCTPAHCTBA (CRODOGTH P- % S=BOJH ¥ HXHAMNYECKNE MOAYJM YIPYTOCTH).
TayGewroCTE, ANS ROTOPOH# HPOBOZATCS ¥SMEDERRA YNDYTEX NApaMATDOB, ON-
penendeTCa SaRAvYaMM MCCJeIOBAHER,

llpx mayvYeEmr AMHAMMER HHASHEDHO-CEHCMONOIMVECEEX yoxoBHH crpou-
76IBCTBA BA MEP3AHX FPYBTaX FRYyOUEA WBMOPEHHH OrpARRYABaeTCE BEpIseH
soRo#f 3 30-40 M, OGoCHOBNBaeTCHA Takaf I'IyCHEHOCTH HCCHSAOBAEME MORHO-
CTED CAO0f,B KOTOPOM NPOMCXOART I'OXOBHS KoXeJaHES TOMIEP&TYD,K UBMOHC—
HEAMM YOMNODAaTYPH LOPE CTPOMTORECTBE C JUGTOM COXPAHeHNA: MEPANHX IDYR-
0B A0 rayouR 8-10 M (npmEOun I), HSMGHEHROM COCTOREMA MepaAbX PpYE-
0B UpH CTPONPEINBCTBE C yUSTOM EX OTTamBAuUg A0 10-30 ¥ Mam ¢ yuoIOM
YHHUTOXGEMA MeD3JOTH, KOTLAQ €6 TeMIeparypa GaMska K EYAD H MOAHOCTH
H¢ NpeBHEAOT. NepBHE ZOCATEM METDOB. _

llpz oTTEMBAENE MEPAaIOTH NDPOMCXOZHT K3MOECHNO TDAEEL M MOmEoCTeM
MEDRINX TAIHX R BOAOEACHEEEENX IPyHTOB., B COOYBETCTBAN C STHM MBMOHS-
€1CH CKOPOCTHh COHCNMYSCKEX BOXH ¢ TAyCORHOHA V(g) .

Pacyer HBMOHGHHS IpaHMqHOM CHOpOCTE B 38BECHMOCTH 0T TAYOKHH 8&xe-
raEgs npenomaapaero -caos (0—40 M) moxHo npopoxwTs Mo JopMyIe '[“‘7{]

V=Vetdz, (8.22)

Txe Vo - HaYaabBEAfd CKODOCTH, M/C; ¥ - rIyOmHA Zo npeaownfomed rpane-
oH, u; A ¥ T - KosffmuuenTy ypasmeEms,

SHayoHEA KOP(DHUREHTOB LA CEAABENX, IPyCOOOCIOMOUHNX M NECYAENX
FpYETOR PasARYHOrO COCTOAHHA CBEZEEY B T806Z. 8.5. B radiume saaveHue
Yo AsEo Eax EauGoree BEPOATHOE ARA AGHHOIO COCTABA M COCTORHUS rpys-
08 3 camoll pepxue#t soHe paspesa. B NpakKTUKe HeOoCXOAMMO Oparh E3MeDeR—
Hoe 3mavenuey .

IapakTep UsMeHeHHa ckopoctell ¢ rayoumoldl ®ueer ciezypuge oCOUSHEQC-
M, B CHAIBHEEX IpYyHTEX BQUCOABLAMEZ HAMCHOHNAMH '9!'9 | V5 oonageny BO3~
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Ta6axyasd
BHaveHna Koa{MIMEeRTOB M CBOCOZEOIC uneHa ypeBHeEusd (8.22)

Cocros~ Tun Bemauwna Koajiuusesros ypasgesus (8.22) Ans IPyHTOB

o BOM ogampEEX PDYG00GIOMOUHEX N6CIAHEX
TpyETOB = — ——==

Bo3ZyRHO~CYXHE IDYHTH
I P 1 04116 0,78 0,28 0,0095 0,979 0,155 0,009 0,988 .
S 2,25 0417 0,772 0,67 0,0216 0,909 0,38 0,022 0,937 }
BoAoRacHmEHABHE IPYHTH

I P 1,24 0,099 0,795 0,4 0,19 0,933 0,51 0,012 0,92
$ 2,86 0,145 0,762 1,8 0,043 0,779 1,5 0,042 0,771 }
Mepsme IpYETH :
IITI P 1,7% 0,072 0,801 1,65 0,76 0,537 1,45 0,061 0,827

5 3,4 0,086 0,845 3,3 0,291 0,584 3 0,119 0,741

AYWHO-CYXWE TPYKTH ¥ HAMMOHBNEME MGMEKOHEAMN - MODBJNe IDyHTH. B BOS-
JAYHHO~CYXHMX NECUYSHHX M IDyCO0CIOMOUHNX IPYyHETax CHOpocth P- B $~Boig :
yBEIMIUBAEECA B 1,5~3 pasa npE HSMCHEHRM 7 B IpeZezax (2+43) - 30 M. ]
B BOZOHSCHEWEEHHX FPYHETAX MHTEHCWBHOCTH pocta ckopocrel © rayGuHoll chE
gaercs (V, womer yBeumuupazc B 1,2-1,4 pasa, Vy - B 2 pasa). B weps 4
JHX rpynrax CKOPDOTH P~ m 5-BOZH BOBpacTan? B npenenax AB3YUAEMHX TIy~=
OuH B 1,2-1,4 pasa.
Nauenenne OTHOUEHRE CHopocTel VP/Vsc DIy OuEO¥ onpejeusieTCA MO 38~ 3
BUCHMOCTH, AHANOTHYEOH (opuyne (8 22). '

Vo/Vs=X.~8'z¢, (8.23)
rie K - HAUANLHOS anaqenne Y /Vb,B"n ¢ - KoaQjuuMeHTH ypaBHOHMA,  §
naﬁ;aeﬂnue ng sucnepuuemanmsu ZaHEHM, SHAUGHMS K0a(jBLNEHTOB CBEZGHN §

B 7a01.(8.6). 1

OTMEUaNTCR CaEAYRUEE OOmEe B8EGHOMGPHOCTH B HIMCHOHNEA V /Vs
CHamBEWE MEP3IHe IpyHTH B camoll Bepxmeld 30He paspess xapanepnayntca
HGUMCEBUWHEM OTHOUOHHEN V /Vs 387€M BAYT BOBAYBHO-CYX®E X BOZOHACHHGH=~
EHG IPyETH. C rayomEsoll pasaamume B Beawupsax orHoweHu# cEmmaercd., B~
PHXJHX IPyHTSX EanCOJBIMMA OTHOWSHMAMA CEOpocrell odnazany Bomnacnmg
HHE® TpyHTH, CpezHee 3HaUGHHE Y,,/Vszm rnyGuE, DaBENX 3 M, A4 rpydood-:
ZOMOYENX TPYET0B COCTABAAET 4,2} ANA NECYAHWX - 5. B 20 X6 BPEMR 0T~ :
ued4aercf, qro rpazmen:V /5(5 ¢ rayousol B BOZOHACHEEHENX TpPYRTAX HAN
donpunit.

B s3aBMcHMOCTH OT COCTE&B& PPYETOR OTHONEHEWe CRopocrell yneu'maae!u
NpY Nepexoxe 0r CKANBHHX rpynon K PpyGo0oCIOMOUEHM ¥ NECYaEEM, B 3a=:
BHUCUMOCTE OT COCTORHRA rpyﬁron /Vs JMOHBWASTCH MpHU NEepexone or soxo-'
HBCHIEOHHNX IPYHTOB K Boazwmo-cyxau B MEepaIHM.
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Tadnuna 8.6
3ravenns koaQdulmerT0B ypaBHEEHA (8. 23)

BeauuuHa Kosd@muMeHTOB ypaBEHRmA (8.23) ANA TPYHTOB

Cocrof-
Hie
rpyETos__ CKAIBARX Ppyﬂoodaoufggux necyeklx
¥ X ¥
K, B o E, B c K, B p

BosgymHo~Cyxue IpyHTH
I 2,25 04132 0,403 2,39 0,0107 0,969 2,45 0,146 0,834
BozoEacHmeHENe PPYHTH ,
II 243 0,1058 0,479 4,5 0,972 0,268 5 0,1159 Q,728
Mepanne IpyHTH
I1I 1,96 0,0448 0,462 2 0,0945 0,255 2,05 0,114 0,895

lns KeRZOTO COCTOHHMA IPYHTOB ¢ Iuy(mEOM otaomenneYé/Vs(n npeze-
JaX pacCMAaTPUBASMHX IAyOHH) yMEHBRIGETCA M B CIyYae NEpPEeCIamBAHUA PDYH-
TOB PaaIMUHEX COCTEBOB B COCTORHEY MOXE? BCTDETETHCH HOOARHAKOBHR Xa-
paKrep B3MeHEHHA Y, /Y ¢ rayousofi, Lo sammcuuoct?AM CRopocrell ceRcum-
TeCKUX BOAH H ¥X ornomeﬁnn 07 TAYOUHH ONpEZeAAv®esA BONKUMHN MsSMeHReHRH
¢ IxyGusoll roa(punnenzon liyaccoHa M AMHAMAUECEMX MOZyae# yupyrocTu.

Zns paceMarpEBAGMHX TUNOB TPYHETOB B COOTBETCYBUM C USMCHEHMEM 3HA-
qeaan'/Ys xosddunnenr IyaccoHa yMeHBNAOTCA ¢ rayCuHod, a AxHammyec-
K#e MOAYAR yOPYyrocT® B COOTBETCTBEK C yBEIUUSEUEM V % Vg BOBpacTant
¢ rayCuav#. Tpu nuxesepuo»cencuoaoruqecxux pacyerax B CONBUBECTBE CAy~
4aep HeoOXozuus sasumcumoctu eV (x), a Vc {z). llepexoz o* yCrPaHOBIAEH-
HHX SKCHEDMMeHTeNbHNX QyRkuedY (%) = ch Ez) OPOBOAUTCHA RO MSBECTHMOM
METOAMKE [193]

llporaos épexsux snedeHu#d cxopocTe# B mpezessX MIMEHSHHS MOMHOCIM
‘cnoes Zo 30 u mpoBogmTCA NO NEpEexXOAHHM YPABHOHMAM (CM. Ta0H. 8.4),
€CIM npy B3MEHSHMH COCTORHME IDYHTOB BX MOBHOCTL HE MOHAC?CH. lIpy ma-
MCHEHMH MONHOCTH CHOA B NPOTHOSUPYEMOM COCTOSHMUM BOIMUAHS M3MEHCHHSA
cropocrelt cecMuyecKux BOZH OLEHMBAGTCH IO 3aBECEMOCTAM (8.22). Ta-
HUM 00pasoM, YCTRHOBACHHAWE B8BACHMMOCTHN M3MEHGHER CKopocTel celficMuuec—
KBX BOAH ¢ TAYOMHOZ MOTYT HMCHONBSOBATHCH COBMECTHO € NEDEXO/HHMA ypaB—
BeHmAME (cM. Taln. 8.4) LuA coCTaBi6HMA NPOTHOSHHX CelCMMYESCKEX MOZe-
aeit,
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I'nasag
CMP OCOBO BAYHHX V CTEIVANREHHX OFBEKTOB

lpz Bo3BEeASEMM ruApPOCOCDyXeHUH CYmecTBEHHO EapymaeéTCs NDEDPOZHOE
paBHOBECHEe KAk 3KSOIEHHHX NPOLBCCOB, TAK M OPONECCOB B NPHNOBEPXBOCTw
HHX 9aCTAX 36MHOM Kopu. B sroli o6nacTd MEHEGEEpHE&A ACAYCABHOCTE YENIO~
BEKA CONPOBORABETCA BOSHMKHOBEHUOM NOTEHUMANEHO HOYCTORUMBOR CuTyalum!
B oKpyxapmed cpere. Yro Kacaercs A3C M BeKOTOPHX XMMMYECKMX NpeANPHA=
Tull, YO ReIK3A AOLYCKATH MX IOBPEXZCHEA BCAGACTBHE INOTEHLUATSHOW BOS=
MOXHOCTH DAZAMOBKTEBHOTO 3apaxeHusa., losromy I'9C n ASC orBOCATCHA K KaTed
TOPHA 0COGO OTBETCTBEHENX OOUBOKTOB, HOBDEXACEHME KOTOPHX MOZET IDHBeCTY
He TONEXO K YeNOBEUSCKUM ZepThau W IpOMaZHOMY MAaTePHANBHOMY ymEpoy,
HO TAKXe M NPUHEECTY HEmoNpaBUMN¥ yuepl okpysawmeX cpege. CieloBaTe IBH(
ouexxa ceflcMmyecxolt onacHocTH ¢ Neabw odecnedsHus celcMocrodkocry u
(630NaCHOCTA SKCHAYaTAUMH IHADOTEXHHUESCKEX coopymeBu¥ (Cpox CAyXOH
KOTOPHX — HOCKOABKO COT I6T - OPEBOCXOAUT CPOXE CIYyXOH BCEX QCTANBHHX j
coopysenafl), a TaEe G630HACHOCTH SKCIuyatanM® ASC, NOBPSKAGHEE HKOTO™ ]
pUX H8ZOLYCTHMO, CTEHOBMTCA BaxHo¥ Hapozuoxosnficreeneof npolaemoln.

B HOBuX HOpM&X [445 208} coZepxarcA TpeCoBaHUA N0 0CA39TEIBHOMY
npoReZeHED AMHAMMYECKRMX pacueroB ceMcMocrodinoctu kpynEbx I'3C m A3C
Ha cedcunueckme BosJeHdCTBMA, NPEACTABNCHHHE UHCTPYMCHTAIBHNNM 38IHC
sewneTpaceHull (aEcemeporpaMMaMi, BEJOCHIDAMMAMHM, CEMCMOTpaMMAME) U3 ]
HEEG0766 ONACHHX A KOHKDETHOTO COODYEGHWR TEKTOHEISCHKAX 30H. Bumon-3
HEEWE STHX HOPMATMBHHX yHAaBSamMi#l Beje? K HOBHWLGHWO TPSCOBRHEMH MO Hayues
Huw ceficuuueckold omacHOCTH ANS THADOTEXHUYECKHX H SHEPIETHUECKEX COO=]
pyxenndl, [lpexje BCErc ABIAETCHA 0CA3ATENBENM npoBezenue JICP pafioRoB ]
THAPOCTDOUTEABCTRA, [AA 3TOT0 CleiyeT BHAEAMTH B paloHE CTPOUTEIBCTERA ]
OCHOBAWE cellcMoonacHRE 30HN, OOPEZEANTH MX CEHCMOreoNOrmyYSCKEe Xapak-|
TOPUCTHRY (MaTHMTYAY M, rayomey onaraﬁ, SNMUEHTPATBAOE PACCTOAHRE 4, §
HaNpaBiéEne HOAxoAe M ) ¥ Napauctps celicMmueckux BoadeHcrpud (maxcH— |
Kal1BHO® yCKOPEeRUe 7 max? CKOPOCTH T max U1 COGKTPRIBEHE cOCTAB Kozesa- §
Bui, KX ZJATEABHOCTH T ), @ Takxe celicMuusckmi odeEr HA yuacrxe »
CTPOMTENLCTBA ANA CPEAHMX PPYHTOBHX YCIOBMY IIDE 36MIETPACEEMAX H3 paa;
HHX 30H.

9.1. 3axaun CMP mpw ruZpoTexHAJeCKOM CTDOMTENBCIBE.

OcroBHoe TpedoBamme nepej CMP mua I'SC - sro usyuenme zuddepennua-
UMY UCXOZHHX ceficumueckumx moazeliceBmil, olpeZeneHENX HA 0CHOBe JCP,
€ yYOTOM KOHKDETHWX yCmoBu¥fl yduacTHa CTDOMTENRCTBE. [P¥ STOM CAGAYST
HMETH B BUAY KAK OCOOGEHHOCTH YYACPKR -~ CAORHOCTH CTPYHTyPHO~TEK?OHH-
4ecKof 0CCT8EOBKM M UEXCHEDHO-TEOJIOTAYSCKAX ycnoBuM, HalMume CAOKHOTO
penreda MaccHBA CKANBEWX NOPOA, TAK B TOT Qanr, wro DasMepH rHZpOTEx~
HUYECKUX COOpYXeHHMH CONOCTABHMH C ANMHAME CSRCMUYECHMX BONH ¥ MOBTOMY :
NpH pacueTax HeOOXOAWMO NPUHUMATH BO BHEMAHME UX NPOCTPAHCTBEHEYR '
pagory.
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PacCMOTPOHHNE BHIS OCOGOHHOCTE TRApOCOOpyXeHMi Tpedynr ocodore nop-
xoZ8 K CMP y<acZx0B PUIPOTEXHEUSCKOT0 CTPOMTENAbCTBA. JT0 HOATBODELE~
ercf TeM, TO POKOMORZALMK OO0 NpoBegeHEn CMP Zam 00BEKTOB NPOMNUROHEO-
0 X TpaxZascKOr0 CTPOMTEABOTEA HE DACHpOCTPEEANTCH HA OCLGKTH I'HAPO-
TEXERUSCROTO ¥ 8HEPIOTMUSCXOTO CYpOHTEZBCTBA [115, 160, 161, 175, 177].

CMP npHMEHHMTENBHO K YCIOBRAM FRADOTOXEUYECKOrO CTDOETEnBCTRA JOXX-
Ho ObTh HAOPABJERO HA MayUGHHEe HE TOABKC npupameHufl OaNABEOCTH, HO R
¥3MEHUEBOCTH (B Opezenax ZSHEOIO0 YYaCTHA) NApAMETPOB ABHXOHHMA IpYHT&
(np% 20MIGTPHCOHEAX W8 DB3EHX CEHCMOONACHHX 30H) B BBBKCRMOCIH OT
CTPOeHHMA ¥ CBOHCTHE NOpOA npuUOOBepXHOCTHOH uacT¥ seuHof KopH ¥ 0COGEH-
gocrel peanede. Kpome Toro, HEOUXOZHMO yWMTHBATL M3MEHOHWE CBOllctB no-
POA OCHOBSREA I'MIPOCOODPYREEMA NOXL AeHcTBHeM AOMNOJHKTEABEOI0 0CBOZHE-
Bl B HarpysoK, OCYCAOBNEHHNX BECOM COOPYECHUA M BOAHW B BOZOXpaHMIAMRE.

XapakrepKcryky ocodeHRocrel CMP yuacTHOB TMADPOCTDOMTENBCTBA ¥ 38—
Zau CMP cozepmaTcs B page nyoamkauult [48, 119, 121, 126, 181].
OcHoBENe 38gaud CMP ZuA IMZPOTEXHEMYECKOIO CTPOMTEALCTBA MOXHO cdopuy-
IMPOBATH CACAYLEHM o6pa3oM:

1) N3YyYSHNé B OCHOBAHME TIMAPOCOODYEOHHA OCOGGHHOCTOH M3IMCHSHUA ZH-
HAMMUO CKEX XapP8KTEPHCTHK KoJeC&HME Nopox B 3aBMCEMOGCTH OT DASAMUHBX
NpMPOZRNX ¥ TOXHOTGHHNX (QaxTOpPoOB;

2) ONpeZencHMe B OCHOBAHMM MECT BOSMOXROTO BOSHMEHOBOHEE OCTATOWHNX
zefopuanul npy¥ CRABHEX 3CMISTPACOHMAX ¥ OUCGHKS MX BONMUMHN}

3) ®ayueHHe BOSMOZHOr0 BOSHREHOBEHMR AMHaMMYcCHEX Zedopuaundl (zBm-
EGHNO 110 PABNOMy MIM' CAOKOB).

H@ma%ﬁ%aummmamcmwnwmwwewmmuWanawr
THX KI8CCOB OTBEOTCIBEHHHX COOpYkeHME, NOMMMO THApOTeXHmYeCHKEX. OAHEKO
cneunfugs Iugpocoopyxeruil tpefyeT peuekus nepsod sajsuM Ha OCHOBS Z6-—
TAJBHOTO MB8YYOHME CPTPYKTYDH M&CCHBA ¥ CBOMGTE HOPOZ B Npejenax OPAeIb-
HHX CTPYKTYPENX BASMEHTOB y4aCTKA CTPOMTEABCTEA, & T8KEE celicuOMBTpE~-
YecKK¥x HaOawZeHuHd 238 KoNeCQHMSMM CTPYKTYDHHX SIACMCHTOB IpA 3EMIETpHCE-—
HUAX DE3HO# sHEprUm K BapHBAX.

BEOpaa'u TpeTbA 384a%YM CTABATCH TOIBKO NepeA CMP npuMeHATONBHO K
HensaN I'MZPOTOXHUUESCKOrO CTPOMTONBCEBA. OT0 OYEHH CIOERNE 3aZayd, HOTO-
pse Moryr OHTH pelieHN TOUBKO HE OCHOBAHUW NPOBEACEUA KOMINSKCA celicMo-
JIOTRUECHAX M CHOUMANBHHX ZOIXTOBPEMEHHHX reodusnvuecKuX HCCAEeAOB&HUE TOo
M3yUSHEN €CTSCTBEHHOIO RANPAKEHHOTO COCTOAHMA MACCHBA I'OPHHX NODPOA A0
BO3BOJACEMA COODYReHMH, 8 TAKXe CTaTHYECKOTO NOAH HanprxeHul, BosHUKAD~
mero nox AelcrTBMeM Beca COOPYXEHHA M BOAN BOAOXPAHWIMNA, M €I0 U3MEHE~
Hull moz zellcrbueM cpasorTxu BOAOXDAEMIMEmA. Ha OCHOBE aHanKsa B3auMo-
ZellcTeya CymeCTBYNmMETo CTATMUCCHOTO NOJA HANPAXEHEH M NMous BANPAREHMH,
BOSHHKEREETO IpR 3GMICTPACCHHAX, MOXHO onpenem_iu MeCTa KOHLEHYDalKH
HanpsEeRn#, B KOTOPHX MORET OHTh LPEeB3odZeH NpeAen ODPONHOCTH IOPOX H
MOTy? BOSHMKHYTH ocrarouswe ZeQopuaiuwd.




PaccMoTpuM LIOAXOZH K peueHzb mepsoll sagaum, Koropas CHIBZWBAGICH
M3 AByX wacTel: A

a) Mayuenme CTPOCHEA BOpPXHell yaCTH paspesa ¥ €€ BIUAHEA HY EPOHC-S
Jopuamyp mecxoZHOTO celCMUUOCKOTy BO3ZSHCTBMA K&K B OTHOWGHHK annnnay
TaK ¥ YACTOTHOIC COCTA&B& KoJe(aHull; '

6) M3YYCHHE BAMAHUA reonerpnn cpejAb Ha pacnpezelcERe aunIuTyA ceilg
MUYECHNX KoNeOaHuM 1O ONOPHOMY KOHTYDY COOpyEeHHA. k

Moz Bepxme# uacThR paspesa MNOHMMBETCH 30HE 3€MHOR HOpH, KOTOpAf
AKTMBHO yYacTByeT B QODMRpOBAHMM CYMMADROTO MOZR KoneOanud ua AHEB~ 4
HOR NOBEPXHOCTH, 06PAB0OBABUETVCA IIPM MHTEPQEPEHLMA NAZALMUX X OTPa= )
KEHHHX BOJH. B nepBoM MpuOMMESEMM MOMHOCTL 3Toff 30EW onpejensercd Q:f
BepThi0 ANMHE BOAEH ¥ UpPN W3yUGHMM KOZSCAHME, ONACHNX S BHCOKHMX NJIOY
THH, coctaBiser 0,5 KM u Ooxee. 3

Bepxuff yacTh paspeaa HeOZHOPOAHA N0 CBoell CTPYETYPe ¥ cBolcThaM, 1
IpyueM HANOONGE HEOJHOPOAHA CaMas NOBEPXHOCTHAA 9aCTh MOEHOCTSHY ¢
50-100 M. Cneunfuueckol ee 0COCSHHOCTED ABMACTCH TO, UTO PESKHE HBMEH
HEHNS CHOPOCTON M NHOTHOCTER, 8 TAKKE BATYXAHME CEHCMMUGCKHX BOJH Npd
HCXO0ZAT Ha CPSBHUTENBHO HeGONBNOM HHTEpBAXE IVyOUH, MCHBNOM ZAIMHE BO
HE. [logTOMy NOBEDPXHOCTHAA YaCThH DASPE38 HIPaeT PO CBOSOOpasHoro 4
funsrpa, DPEBKO YCRAMBADHOTO BHTECHCWBHOCTD KomeGanmdl, onpejenapmas
9acroTa KOTOPHX COBNajaeT ¢ pe3oHaHCHod uacrorolt 3ro¥ uacem paspesa,
MEHADTCH ©¢ YaCTOTHHE XApaKTEDHCTHKE, a CACZOBATONBHO, M CTEHSHD 6€
BIUAHNA HA cedcuMuecKoe BoaAelcrBue. Ipu Mamol MONEOCTH BODXHAA daCT .
BHOCHT CYUleCTBEHHN® MCKAXCHMR IMIb B KOJEGAHAA C BHCOKHME JacTOTaMH,
IAA EX3KOYaCTOTHHX KoZeCaHUE BAMAHME 0¥ yactu paspesa necymecrxennf
[121]. 4

MsyueAue CTpyKrypy BepxHeil Jaced pazpess OPOBOAMTCH CeliCMMTe CHRAMMY
DASKTPOMSTDHYCCKUMR ¥ MATHRTOMETDUUSCHAMA METOZaMM. KOMIZEKC Teoduap
YEeCRUX HCCAeZOBaHMA BLIONEASTCA Ea YYACTHE CTBOPA PAJUYCOM 40 3 KM
07 COOpDYXEHHUH, CTpOEHME MACCHBE HBYUAETCHA HA QCHOBE CHCTEMH NINONLAZHE
ratapzennll, npuyeM cers npojmaed pascussercs ¢ maroM 300-500 u. [epe
KOMIZIKCOM TeoJu3NUECKHX HaGmoZenui CTaBUtcs 523488 X3yUEHUA CPTPOCHH
MaccuBa POPHHX NOPoA ¥ ux QuanuecKUX CBOHCTB 70 rayOMHH DPUMEpPEO '
1 RM. [pH 27MX pafoTaX Ha yYACTKE CTPOMTOIBCTBA B NOBEpXHOCTHON Hacts
paspesa (NepBHe COTHM METDOB) AOUEHH OHTH BHAGNEHH CTDYKTYPHNE HEOZ— !
HODOJABOCTH C AMHeHEHMN pasuepauu nopagxka 50-100 u, Zua Gozee TrayGo~ |
nx gacredt - zo 300-500 u.

Ooenka BINAEMA BepxHed gacTu psapeza mpu CMP Ang IuzpocoopyxeHmi
0CeCOSUMBASTCA NPUMEBSHNEM DACUeTHHX METOJ0B B KOMIJEHCE ¢ MHCTPYMOH~
TANBHEM HK3YyUSHMEM KoJeCaHuidl CTPYKTYPHHX SACMERTOB U OA0OKOB HA OCHOBA
ceficMoMeTpude Cxux Haduwiern#. Ana oOpeACNSHUA BAMAHMA AHEBHOHX NOBEpx:
HOCTH HA NHTEPPEpeHUMOHHHE KoleOaBMA NaZapuux ¥ OTPAXCHHEX BoAH, Bood
ne TroBOpf, HEOGXOAUMO YUMTHBATE CHEAYOEHE NapaMerpH: KoaQQuuueHTH
npenoMnesns (NpoxoxAeHMA) Ha rpaHuLax HeozHopozHocTell K;; reowerpuued
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K08 pacxoxxenné?"ynpyrux BOIIH, OGYCROB/IGNHG® TPWPONO}t ECTOMHMRS , THTION
gonedanut; afiexrnane Koofduumesrd normomeHMs yapyrux nonecannn¢xaa.
38 CUST HOHAGANBHOR YNpyrocayu ¥ HEOAHODOXZHOCTH OpPEAN, KOA(QIHIMOHTH ¢
KOHBODCHM «); AN BOJNH DABHEX THOOB.

Takum 00pasoM, 3ESHEE CTDYKTypH BepxHel 9acT® paspesa ¥ ero mape-
MeYPOB ANA Da3BHX 30H MO3BOXAGT HaWTK OTHOCUTONBENE SMILIMTYAH KoJeG8-
HRlt Ha yuacTke CTPOMTENECTRA N0 OTEHOWSEMD K CTPYKTYPHOMY GNOKY, nopo-
AH KOTOPOTO OPUHATH 38 3TAAOEHEE, pacueTHHM CIOCOCOM HA OCHOBe celfoun—
yecHuX xecrrocreld. Moyvuemue BAMAHKA BepxHell YAcTH paspess paCUYOTHHMH
cnoco0aMY ZONONHAGTCA MBYUCHHOM - JMHAMUKE HoneOaHul orJeNBHNX CTPYK~
TYPHHX SNEMEHYOB JUACTKE HAa OCHOBE CeHCMOMETPAUECHMX uaMepeHMH, C arolt
LeNBD OPrannayercs C6TH #a 10 NYHETOB M G0IGE AAR DOTHCTDALAE 3EMIe—
TPACEHUR pasEol aHeprMM M COJBEMX B3DHBOB B XAYUSM DOXHME.

JDOBOEE CpaCGaTHBREMA NpHOOPOB yCIaHABAMBAETCA NPUNEPHO C 2 OammoB.
Hak npaBuno, peTHCIPRpyNTCH CROpocTH cMemexul. B sazady oTMX Halmpge-
AR BXOZAT:

&) MBYUGHWe BAUAHMA JOKEXNLEHX yczosud BONMSM YCTEHOBEE HPHGODA Ha
napaMerpy celicuRuecHux KomesaBui;

6) onpezeNeEWe CTENEHM HASHTHYHOCTM KONOOCAHHR OAHODPOAHNX CTPYETyp~
HHX SNEMEHTOB, 4 TaKxe oCodemmocrell Koxedamul CTDYETYPEHX STEMCHTOB
pasHOr0 NOpAZKA;

B) H3yuerme BIMARUR HE NnapaMerTps konedasml nomepxmocrTHOro peasefa;

T) NpPOBEpKa A KOPPOKPUPOBKE PaCcUeTOR N0 ZUBEMEKe CeRCMMYSCROTO NOXS
B NpPANOBEPXHOCTHOH wacTH paspesa.

Do puepmEMCH ZN8HEHM BIMAHNE KAaEbOHA HEA CYNMMApEWR ceMcmuueckui ad-
derr oGycnosmmsaeTch feldersueM Tpex ocHoBEMX farTopoB: Audparnmed
KoneCaHER y Zna KaHBOHE, QOKYCHPOBKON BHNYKANME SIOMeHT8MH pexbeda
¥ EBMCHSEEEM yIIa BHXOZa celdcumueckol pazmauuu. CymecrBeHEOO BIHMAHUE
Ha cyumuaprul sffexr oxasuBawr TAKEe 0COCEEEOCTE DACHPOCTDSHEEUS NO-
PEPXHOCTHHX BOJE BAONP KPUBOAMEEHEHX IpaBkli. B yCHOBHAX CHORHOIG pe-
npeda OKSIBHOTO MACCHBA HACANAANTCA CHOAYLE¥E 0COCSHHOCTH IRHEMMKE
‘celficumueCKIX BOIH: : ,

a) BaKoHOMEPHOE BOSPACTEHWE aMIINTYA XoJeCasmlt ¢ yaanoEMeM OF XZEa
KaHbOHA} .

6) CYyLECTECHHO® M3MEHOHKE AMEAMEKY KoaeGamui npoTMEONOXOXEWX dopeo
KAHBOHS B SABUCHMOCTH OT MX KPYTM3HH ¥ ODHSHTSINE DO OTHOMEHMD X HE-
TPABASEND NOAXOAS CeHCMMUSCKAX BOJH;

B) Hajmuye nporMBofasHuX KoJeOanudl Gopros KaHBOHA [25, 27,153].
Qs ymenbd, AMETHDPYOMOTO BHDPO3OM B OZROPOXHOM AOJNYUPOC TPEHCTBE
(cnyualt oAHOPOAHOTO MaccHBa), HOA ZelcrBneM He3BaHHHX $AKTOPOB MOKHO

OEMZATH BOSHUKHOBEHHA CHSAyDEMX MaMeHeHHH CYMMBDHOTo CeRCMUTOCKOTO
aQdexra. pH CHMMETDHYHOM HBZSHEL cellcMugeckod BOZENW Ha raySonui
K8H50H (h»)) MHTGHCHBEOCTS KodeCaHAll B ero OCHOBAEEM OLpEAGAAeTcH
BaamMozeiicTBReM Nazanmel, orpaxenHol # zufparupoBamHoM BOXH. 3aKOHO-
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MEPHOS M3MOHEHEE BMRAMTYZH KonedaHuwmd ¢ yAGNOHMOM OT AHA KAHLOHA BWY
BeeTCA ZmppaKuues y AHA KaHBOHA ¥ Komuenrpanued aHeprum KoneCanmit 8]
BEDXHEX WACTAX YLENbA 38 CUET DOKYCHDOBXH. '

B HACcTOAWE® BPEMA MOXHO TpyC0 OLSHUTH TOABKO a(doxt AUPPaxuMu,
KOTOpHH OCyCHOBAMEBESET SHATATONBHOO CHAXGHUS BMIIMTYAN KoZeOaHmit y
K8HBOH@ Mo CPABHOHMD ¢ aMnaxeyzoft Ha ropuwaoHTANBHOR NOBSPXHOCTH.
JMeHbleEREe EMAINTYAN CYWECTBOHHO JEIDL AAR KoneCemwR ¢ xuuHoR BouHW
}1/1,>25n( Z"- UPKEA KAHBOHE HA I'AYOUHS § ). IpE 5T0M yCXOBEM Ha ;
CHIOH® BOJM3M ZHA ymena({; },,1,,4‘) BEIMUMHA aMIIUTYAN cefCMEYeCKOro CWf
E87a NPEMEDPEO B 2 pass MOHbNG AMINHTYAN CHrHANS H& ropusoHTanbHOR nof
BEPXEOCTH, b

CreneHs yMOHBUGHHA SMIMTYAH S4BMCHT 0T YINA PACKDHTHA COPTOB KAl
Ha: NpY MaIhxX YIVIax OHAa CYPEeMUTCA K aMINMUTyZe BO BHYTPEHHMX TOUKEX 1
CpexH, T.€. B 2 pasa MeHbie, YeM ANA CBoGozEOM ropmsonransmEol nomepx
HOCTH; [pY YBEIW4GHMH yrAS PACKDPHTHA AMOIMTYZA Ea ZHE KaHBOHA CTPE-— |
MATCA K aMIIUTYZe Ha ZHEBHOR noBepxROoCTH. TO X8 NPOUCXOAMT ¥ OPH ZBH
®EBUK OT XEa KE8HEBOHE KBepXy, npu {,am AMINWTYEA KoneCanuf#t Sopra xauy
H8 JOCTMraeT BeNMYUHN aMIAMTYAN HE IOPUSORTANBHON ROBEPXHOCTH.

Benay ZocTarouB0 WMPOKOTO CHSKYpA YaCcTOT celcMuuecrux xoaelasmit
#3 PasHEX celioMOOnacHx 30E ePJEKT NOHMRERUA WETEHCUBHOCTH AMIIKTYZ |
FaCINAAeTCA KE DASINTHHX ODHAOHTAX KAHBOHE A0 BHOOTH Aldmar/2(l,, Al
H3 BOJHH ZnA BARCOJ6E HUSKOYACTOTHOrO CHIHAJSE). TAKEM 00pasON, KeHBOH
MEHABT HE TONBKO BMIUIUTYAY CYMUAPHOTO CEIrBAaNs, HO B rp JacToTEE! cof
T&B, YBEAMYWBAA B HEXHEX YACPAX ZOAD BHCOKOUACTOTHNX KoIeOarui. !

PacCMOTpeHHNE COO0pAaxEHNA NOATBOPAASNTCH HCOOPUMEHTANBHHMA HCCAC
LOBSHHAME, BRNONHEHHENMM Aadoparopuedt ZAmEamuveckodl doroympyrocru Moo=
KOBCKOT'0 MHXEHEDHO~CTDOMTEJBHOTO MECTUTYTA A MOAGHNAX U3 OHTUYECCKH
aKTHBHNX MATEPUaN0B [114, 219], B uccneZoBanufME THApONDOSKTs ¢ Ho- |
MOWEY yABTPASBYKOBOID MOASNMDOBARUA [99. 100]. ‘

Cnenuduxa ZuHaMmER KoneGaHull GOopToB KAHEOHA C B3MEHEENEM KDYTHIEH
GOpTOB M HX OPHEHTAUMY M0 OTHOWGHMO K HANDABAEHUD HOAXOAA Celicumusc— |
KOT0 CRIEaXE OCyCAOBNOHA BABHCHUMOCTHN SMIUMTYAN CEHCMEYECKUX BOAH OF |
yraa ux NazeEMA Ea IpaHMOy. [lpy oTOM MEEHADTCA KAE CyMuapHes &MImKTyZd
CHTHANA, Tak ¥ COOTHONSHUE AMILIETYZ COCTABIADLMX (BepTHHANEHHE M I0O—°
PUBOETANEHHE KOMIOHEHTH). 3

llpmonuxenuoe pemenue sajaun AEJPaKiMR NOAADPUOBAHHOH BOMHW, pac—
npocrpadanueica BAoxb CBOGOZHOR NoBepxHOCTH HA KINMHOBMZHOM BHDE3e B
yUpyroM MONYNPOCTPSHCTBE INA TpeX MoZeledl KARBOHOP OZMESKOBOU IiyomsHs
HO pa33HOW mMpMHN, Z&No CAeZyUmMEé PE3yAbTarH, B BepxHel YaCcTH KAHEOROR
pasHO# mgpmak ¢ "ocBemeHHOR™ CTODPOHH HACINZAETCH yBENWYECHHE CKODOCTH
CUSHSHUA B 1,25-1,75 pass, & B 30EHe CeRCMHUECKOR TeHM - OCHACISHUE
B 1,8-3,3 paza. BOxmsy jHg KAHHOE@ HESABHCUMO OT yII& €r0 DPACKPHTUA
BEAMYUEN aMONUTYZ KONeCaEMd COMAMepHMs ¢ SMIIMTYZaMA KoseCaHuRt B mg~ |
Zawme# poxEe [28]. ' '
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CxBurz Qas, cBAsasEHe ¢ OCOCEEHOCTAME DACRPOCTpEHEHEA ceoHeMuvecKmx
BOIE IONBpSX KAHBOHA, MoryT NpusecTs K JopMupoBaump HpoTnBofasfivx Ko-
nedexn GoproB KaykoEa., OCHOBENG NpMYMHH npormBofesHHX KonsOeHuR oxuo-
HOB, NO-BUAAMOMY, CICAYOZMO: DA3IYHAS OPHEHTEPOBKA TODPUSOHTSNBHHX
KOMIOHOHT KONeCSHEE 0CBOMEEX BOJE HA NPOTHBOLOJOXERX CKAOHAX KSHBOHA
B MIOCEOCTH, NEPHEHAUEYAAPEOR X ymeasr, AMPpaKUMA 274X BOAH ¥ cneuundu-
K& DacnpocTpsHeHMs NOBEPXHOCTHNX BojH. Hamtonee cymecrsermsft addexr
BHSHBAETCH NocuezkmmM Qaxropaumu, KorZe aMIIMTyXH nporuBofasBux Xojesa-
Au# couBMSDUMH ¢ SMUIHTYZOR nazswvumei! BOARH.

NIp% #CCTEZOBAHMAX HE MOZENAX [114, 219] NOKa3a8E0, Y70 IpH "HecHu-
MeTPRUHOM" NaASHEM CellcMMuYeCKOro MMNYABCa HA NOBEDXHOCTH KSHBOHA HA
ero TeEeBoY CTOpoHEe BOREMKADY HANDAXKCENA OCPATEOIO 3HAKA IO OTHOUSHID
K HeOpaBAeHEAM B nazepmell Boame. [lpy BTOM QMIAUTYAN JOPYFUX BOJE GRUS—
EM K SMNRUTYASGM B Najawued BOJRE, HO CABHMEYTH 00 {ase NPEMEDHO HA NOX~
nepuoZa. OZHAKC HOJApPMBAUMK NpOTMBOPASHHX HKojelGauult, CBA3AHEHX C O0BEM-
HHMA BOJHSMM, HEYCTORuUMBA. BCcaexncreme 3TOr0 A0S 3HeprMKM HoneGamadl aa
¢YeT NOJSAPE3aUMR OCBEMHNX BOIE B CyMMapEOoM celicmuweckou affexre HesHa-
qUTEAbHA.

[lpeosaazepunMy 0 SHEPIWM AMIADTCA XOPONO JOAHDU3OBAHHEES HoxeCapus,
BCTyNapmue NOCAE OCHOBHNX TPYNN OUBeMHHX BOJH U OTHOCARUECA IO BTOMY
NpUBHAKY K NOBEDXHOGTHHM BOAHAM. CnelMjudeckoll 0COGEREOCTEN 3TUX KOJA6~
Gaunl ABNAETCA NMOCTOAHCTBO WX TpaeKropull #o oTHOmMeHMW K AHeBHOR NoBepx-—
HOCTH, B pesyanTare HOIGCAHMA HA NPOTMBONOJOXEHX CKIOHAEX YHENBH HMOLT
NpPUMEDHO OZMEAKOBYD ANMNAMTYAY ¥ NPOTHBOIONOEHHA 3Hex. 3T0 CTPOTO Bh=
NOAHAETCS NPM CHMMETDUuROR QODME yLeABS ¥ CHMMETDUYHOM NAZCHER HMIYIb~
ca, ODAYeM MAKCAMBABHAA aMOIMTYZA OTHOCHTEJBEEX KONOCAHKE CKIOBOB NMOA
ZellcrBEEeM NOBEPXHOCTHNX BOIH HE NPEBHNEET aMOINTYAN KozeGaumi ma ropu-
SOHTAIBEON NOBEPXBOCTH,

B mepaoM NpMOIXEORHM OLNSHKA CYMMADHOIO R3MCHEHMS MHTEECHBHOCTH H&
CRIOHSX PEafpHOIC T'OPHOTO YHSABR MoxeT OHTE OHPEACNeHA NYT6M 3HOXeHUS
a(ferror KaHROHA H CTPOGHHA €r0 CoproB. [IpaKTUYECKH 270 MOXEO CAGJATH

| MOCPEXCTBOM NEPEMEOXEHENA KO3QPUUMEHTOB MBMEOEGHMA aMNAHTYAn celcuEyec~

KOTo BosfcHcTBUS 3a CYeT KAHBOHA. M WBMEHEHHA CBO#cTB HOpOA.

Hanpumep, AmA KansorRa TokroTymecko#t I'9C (KmprCCP) ycrauosaexo, uTo
NpK UepexoAe 0T AHA KAHBOHA K 6I'0 BEDXHNM YSCTAM aMIUKTYIH ceitcMuye-
cornx xonegamyit pospacrapr b D-O pas. HauGozee ONCIPOE HBMOHGHEE AMILIu-
TyA KOReGAEME HadapjacrcA B HYRKEMX T4CTAX K8HBH0HA (Ha YPOBHE O
200-300 & zaa Eozedammd ¢ uacrorams 2 I'm ® Zo 100-200 M Ha yacrorax
5 T'm). PacyetHNe OLOHHW MIMGHOHMA AMIAUTYA CeHCMMUECHEX RomeCammil zo-
CTAaT0UHO XOPONO COTXACYDTOR C Pe3yAsTaTaMy IKCHEPHMEHTANLHHX HCCABHO-
BaHEl guHaMEKE KojeCaNml cxNoHOB KagsoHA HA crBope Tokroryabckod I'3C,
BHNOARGHHEX HECTHTYTrOM (mauxu 3eunm AH CCCP,
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9.2. Cneunjuyeckue ocoGerHocTy OMP nmomagox ASC

OcoGenBocTs CMP Zad ASC NPOJMKTOBAHH NOBHECHHHME TPECOBAHUAME K GO«
30M&CEOCTY DHCOAyaTAlM® ITUX COOpyEcHuM M R MX KOBGTPYK?MBHEM OCOGSH-.!
HocTAM., UacrorHui Z¥anasoH, KOTOPNE EEOOXOAMMO YYMTHBATH DM NPOGKTM= |
poBaguM, cocrapnger (30450) - 0,1 T, nosroMy COOpyxeEMA ASC HeXbas
pPacCMaTpUBaTh KaK TOYSUHHE OCBEKTH [0 CpaBHeHUO ¢ ZIUHAME ceHCMKYeC-
HEX BOJH [41] .

Ilp# 5ToM YUUTHBAHICH 7B YPOBHA BOSMOXHNX CedCMMUSCKEX COGHTHE,
paKTepU3yoLUeca pasiugHol BEpOATHOCTED NOBTOPEHMA HE LNOMAZKE: HPOGK!
Hoe semaerpacenue ([i3) ¥ MEKCUMAJEHOS pacueTHoe 3emmerpacenue (MP3)
[#41]. Cpessmi nepmox moBropenus BosAclcTsES B NEDBOM Clyduae COCTABNA-
er 100 ner, Bo BTOpoM — 10 000 nex. MP3 ucnoAsayercd ZAAX pacyeros
celicMocroiROCTH COOPYXeHEH U oCopyzoBaB¥s 1 Kareropus OGeaolacHOCTA,

03 - ana II kareropms [211). :

13 ¥ MP3 ZONKHH XapaKTepH30BAThCA GAINLHOCTED W HAGODAMM BKCEIEPO-
TpauMM, GHAAOTOBHX MIK CHHTOSUPOBAHHHX, MOJCAMPYWMX XApaxTEpHNE ZUON 1
BEPOATHHX CelicMuveCEuY BoaZeHCTRHE HA NIOMAZKY U3 OKPYNSDEHEX SOH BO3w

' MOXHRX 0YaroB aemnerpacesmi (BO3). |

lIpy TaKo# NocTaHOBKE 38ZaUM 06 OUEGHKS CEUCMUYSCKEX YCAOBEH Iuomaz~ .
K¥ CcTpoMTenncrsa B O NONYYEHMM PACUETHNX HoKasarenell ceHoumumoctu Tpa~=-1
AMUHOHENS MeToZw CMP, pacCumTaHHNE EA BBSACHME NONPABOK H& IPYHT 3B :
foHoBYN CANRBHOCTE, PErNaMeHTEPOBARHY® Kapro# OCP, oxasuBapTcd HEZOC- 1
TETOUHNMH. BOBHUKAGT HOOGXOZWMOCTD M3YUGHMA ¥ BHABJGHMR OUSTOBHX S0H
¥ 30H BOS palioHa cTpoMTENbCTBA, YTOUYHBHME uAX CEHCMOZOTMYSCHUX xapaxre-}
PHCTHE ¥ UX NOKAAW38LUMH N[O OTHONEHMK K NYHKTY CTPOMTEALCTBA, OLpPESNE= |
HUSl apaNeTPOB CeACMMUSCKMX KozeGaEuil npy cuibHeHmMX 3eMISTPACOHEAX B |
ITHX 30HAX ¥ KX BOSMOKHNX npofBzeHmé HE cYpouTensuol NNOmAZKe, UTQ ¥pe-
6yer yuera JLAOB NOAXOZA CeHCMHYSCHMX CHIHAZNOB B3 KaxZoH 30HM, CKOpOC- |
te#l yopyrux BoJH, ONOTHOCTY CPEAN BIA0ZEH A0 CKAJBHOIG OCHOBAHEA.

TaKuM ofpasoM, 38ZauM CMP CymeCTBEHHO DAaCIMPRITCRE X MOXyr GHTH pe-
WEHH NMEDL COBMECTEO ¢ sajauaMu [CP, Takasd B38EMOCBRSE 38484 K METOAOB
IACP u CMP, ocuel u uexemepHOR ceilfcMomorus, peruoEanbsEOR U geransHol
uEEeHepHOY reomormM M reodusmEE, NoNeBNX MccleroBaHmM ¢ maTemaTHue-
CHMM MOJENULOBAHMEM ABARETCA XapaxTepHol OCOGEHHOCTBI ChEeUMANbHEX
cellcMonornveckux mecnezopanud zma A3C ¥ ApyrHX YHUKSABHHX ouepreTHue-
CKEX ¥ TUIPOTEXHMUECKMX ofbekTos |56, I:6, 2I1).

Ha BauansHOR CTAAMM MCCAEXOBSHUH NPOBOAWTCA NOCIeZoBaTenbENA aHa-
J¥3 CepuA KapT MacwradoB or 1:2 500 000 zo0 1:500 000 u xpynHee M Beex
APYIUX BCIOMOTATENBHHX MOTOPUANOB (TeOoXOro~reofMaRyYecKEX K reojoruye-
CHWX Da3pe308; KapT HOBERUMX ¥ COBPEMEHHWX TEKTOHWUYECKMX IBHECHMH;
reofusuueCKUX None# - TPAENTALMOHHHX, MATEMTHHX, CKOPOCTHHX; Rap?
SNMIEHTPOB MECTHWX 30MN6TpAceHEd ¥ ADP.) ¢ MOCIGZOBaTENBHO Boapacranmen
o uepe Npulauxesnd K Oaomalxe AJX ACYSNBHOCTHN IS COCTABIEHHA TOK-
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20HEYECKON Rapry macmrae 1:500 000-1:200 000, ceficxorekrounveckod
CXOMH B CXOMH 30E B03).

B pesyabraTé 3TMX HCCIEZOBAHME HEOOXOZMMO OGOCHOBATH PAIMEmMEHHE

nyskre ASC BHESG axTEBHHX pPasAoMOB M Aarth T(oHOBME"™ OUcHKM L3 u MP3 -

I aran mccaefosanuit. Ha IL srane wccaezobamuil (B Macmradax

1:200 000-1:25 000 ¥ EpynHee) ZDAKBS OtH BHOpasa Imomazka AIC. OcHOB-
ENG TpefoBaHEA K NAONAAKe N0 ceACMMUSCHUM JCHOBHAM CHEAYDMUE:

1) pasMOuEHEE AIONAZKM B GZMHOM LEAMEKOBOM ONOKE, T.8. OTCYTCTBHE
dox nuomanroll ceficMEuecHM uj¥ TEETOHMYGCKH AKTMBHOTO Pa3noMa;

2) YAGNGHH® LAONSAKM 0T OKDPyXapmAX 30H BO3, ECKINYENLSE BO3HUKEDBS-
BHe noZ naomaZmo¥ ocrarounsx ceHcmozefopmansl, nepBRYEHX ¥ BTODHYENX;

3) HEBOBMOXHOCTH NDEBHUCHMA HA NAORAZke 8-0a1NBEOTQ MakpocehicMuue-
cxoro 3fbexra (ecAM NpoeHTOM WIM TEXHWUECKUM 3a[aHMEM HE TpERycMOTDeHa
HHEA pacueTRad cedCMHYEOCTS).

B cBR3M ¢ TeM uro ASC CcTpOATCA HE TONBKO B BHGOHOceHcMmumnx palionsx,
HO B E8 YYaCcTHAX celcMauHOoCTM B 6 0aNi0B ¥ MEHEE, OCHOBHBE MOTOAN HC-
crezoBanr# npu ACP ams ASC caexynmue:

AcuufpoBanre AAEHHX AUCTAHIKOBHON CHOMKE M BaseMHad IDOBOPKA JHHea-
MEeNTOB;

celflcMETecKEOE 00CHEZOBAEAE MECTHOCTH;

IpaBUMETPHYSCKUAE, MAFHUTOMETDHYECKHE, SAGKYPOPA3BEZOUHHE HCCAEZOBA—
HuA;

cexcMopasBefxa MeToZaMm OIT: HMOB, IC3, MOB3 - Ana BHABNCHEA M yTOY-
HEHYA DACIOJOXEEEA (OTHOCHTENBHO NYEKTA ¥ NONAZKM CTPOMTENBCTBA) 30H
TEKTOHAYOCKUX HapymeHHM B ocazouHOo¥ TOIEEe ¥ KDPUCTEAIMYGCHOM QyEASMEH-
ze, a npd IC8 u MOB3 - B HMRHEX IOpHBOHTAX SEMHOHR KOpH M Bepxield MaH-
ruy [193];

PETMCYpaLNA MECTHHX 36MEeTDACEHE! BHCOKOUYBCTBATEABHOE coHcMoaory-
yeckoll mxm pasBezouno-cedcMonmorsueckod amnaparypolt rmma "3emaa" ("Pe-
rEOE", "Yepenaxa® & Zp.) Ans BHWACHEHAH Bonpoca o celcumdiccrod aKTUB-
HOCYH TEKTOEMYECKMX HApyweHRMH HE COBPEMEEHOM 3TaNe M yTOYHERUR (uam-
YECKRX XAPAKTCDUCTHE cpeAH (CKopocTel NpoZOABENX M HONEDEIHBX BOJR,
AMHSMAUECKUX XAPAKTEDUCTHMK, HAIMUMA DE3KEX HEOZHOPOAHOCTEH Cpefu, IpE-
BOZAMAX K QOKYCHDOBKE WM paccenHuD ceMcMuvecHol aHeprEw X T.0.) 0f-
HOBpPEMEHHO AJiA peumenus saxad ACP u CMP;

KOMIZIGKCHAA KHTOPHDETAlXS IONYYEHEHX RAHBHX JIR JTOUHEHHA CXeMu
30 BO3 B MX NapaMeTpoB (MA&TEATYAH, TAYOMHH OYSTOB, PNKUGHTPANBHHX
paccroasuit ¥ Ap.).

OzHOBpeMEHHO HauYdRan?CH COGCTBeHHO HccmezoBanks no CMP, npd KO®OPHX
HauGONee /eTANbHO E3YUADTCA X YTOUHADTCA CKOPOCTM BOJH, AROTEOCTH, Na-
paNeTpy 3BTYXAHMR BOJH, HM3yUaercR BIMAHME HE TOABKO I'pYHTOB OCHOBaHuiH,
HO ¥ Gonee IAYGOKAX IopH3oBTOR Ha cellcmuveckmit sddexr. OCHOBHLMM npH
CMP zmst MazocedcMEUHNX palioHOB ABAAPICH METO) BKYCTHIOCKUX %eCTIRocrel
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n pacuersye Merozy CMP. Ka®x BCHOMOT@TeNBHHO MOTYT OWTH MCNOAB30BAEN
peaynbTaTH MCCIEZOBAHUA ZMHAMEYSCKMX XADAKTEDUCTHK samicel cracux Meq
BHX 3eMASTpACOHSH ¥ B3pWBO® annaparypodl tuna “lewns™ xax no nahuunvﬁ
" QGBeMHHX, T8K M NOBEPXHOCTHHX BOAHE (NOCAEAHMS NEASCOOUDAsEN LDH A0CTH
rouso AeransHoll cetu crammuit ® werkof Awmammuecxol xammpopxe Bcero
rpaxra "38NKCH-BOCHPONSBEAEEUS™); CHOCOS REXEHEPHO—CEHCMOMETDHYECKEX Y
H&OADAEHMA C NOMOMBX B3PHBOB. 1

Teoperaveck® B TAKAX paMoH&X MONET Zlarh HONAC~ME DE3yIBTaTH COOCOG
permcTpaluM MuKpoCeHoM, OZHEKO Ha Goxhmed yacru eBpomelickod Teppuro— §
puu Corercxoro Consa Xapakrep M YPOBEED HOMEX TAKOBH, WIO HPSKTUUSCKO(
NPpHMOHEGHHE HTOrC CNOCO0S 3B8TPYAHMTONBHO; OH MOXET OWTH DOKOMOHXOBAH
EaK BeromoratensHEd#, Cnocod mpsmMod perumcTpauiy ONYTHMHX 3eMACTpACEHHY
HE 9T0# TeppuTOpER AN 3848y CMP NpakTMYeCKE HENPHEMGHUM B CBHASH C DORY
Ko# NOBTOPAENMOCTEN TaHUX BemnerpAcermd Ha sroHd Tepprropud. Bee nepeuu{
NEHEHE BH@S CHOCOON U3NOXEHN B APYyrux pasfesax KacTosumed pacoTh. !

QcHoBHAA 3aZaud, KOTOpad AOZEHA ONTH DEESHA B Pe3yabrare KOMIEKCA |
UccieA0BaEMN, - onpeeNSHHe DACUGTHHX celicMMUeCKUX BoaAeHcYPHE Ha M0+
maAry ASC. OnpezeNeHMe NapaMeTpPod PACUETEHX CeMCMHUCCHEX BO3ACHCTBEM |
0a3BpYSTCA EA COYETSHMM IEHETUUSCHUX A BEPOATHOCTHHX HOZXOZOB. p

Tenersueckuit NOAXOH ABARETCH DAPEZEIRDWAM DpM BHABISHEM 30H BO3 m |
MONyYEHUE OCHOBHHX X8p8KTEDHCTUK. BepoATHOCTHHYE moAxcZ npeodiazaer Ip)
ONpEeACISHNK OCHORHWX NBPAMETDOB, X&PAKTODE3YNLKX BO3NOXELS HPORBIOHUA |
HA NAOmaZKe CTPOMTENBCTBA 3EGMAETPACEHKH, OOyCAOBACHHHX 0YAaraM# B 9THX ]
soHax. Touwee, B DPaSAUYHHX ITANGX NONYUEHEA TEX ¥ ADYIWX QUGHOK Hpew=
AYNTCA BODOATHOCTHHA ¥ ASTEPMMHMCTCKME NOAXOXH, paACYeTH M BECHEPTEHE
OLGEKH. '

YanoBwe 381N ONpeZeNeEus pacueTHEX celicMuueckux BosjelcrBuE Ha Ixo)
mazxy ASC caeaywmme: [104, 118, 181185, 209-211]. f

1. B mpouecce JCP no KoMnIeHKCYy I€onoro-recusuveckex m cedcmosoru- °
YeCKUX JAHHHX BHABRANTCA 30HHW BO3 B pailone A3C, olpezeasiwTcA X&paKTe-
PECTHKR: MAKCHMAJBHNE MATHKTYAH BOSMOKHHX 3EMIeTDACEHMA, MX TIYCUEH i
H BepoATHHH XApaETep NOABMXEE B 049&rax, LOBTOPAGMOCTD 36MIETPACERAN B !
npexesnax Kaxjaodl 30HH, RHTEHCUBHOCTD H T.1.

2. HeoOXoZuune Mapawe?pH aKceasporpaMu (COHCMOTpAMM) YCTRHABIM-
BaprCA B OCHOBE HA3BAHHNX XApaxrepucTuk 3od B03, pasigensHo Axsd Bos-
Aelcreull w3 xaxgo# 30BH, T.€. ypPOBEHF METOHCHBHOCTH, 4acTorsH# cocran |
b3 npoxonxu:ensnocts KoNeOaBAY ONpeZexdavTCA Ba OCHOB® COOTHOWmSHmH smag

s T, th(l 4A+Y ), yCTEGHOBICHEHX B pAZe pafoT B DEBYAbTATE SHANH-
aa n!uqecxnx sankced semnerpacennil, i

3. llapamerpy sKCEZepOIpaMM YCTAHABJIHBANTCR C yYeTOM cHeDU(HMKA OIRK- ]
HUX 30H 3emnerprcedufl.

4. Pasuepy "GnuxHOH" 30BN 2A (B KM) A KOPOBHX 36MICTPACEBRE npu.
HaflpaBASHUM HQ MCTOYHMK SOHH M BKpPecT Hee (B CEOOKAX) C HOKOTOPHM
"3anacoM™ NpUHMMADTCH B 3ABMCUMOCTH OT MATHMTYA B 384aHHWX MHTEDBA-
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18x, BAK YKaoaHO HUxE:

u 3-4  4,5-5,5 5,676,5  6,6=7,5
24, wu(BR0ab 30H) T=11 11-25 25-50 50-70
2, xM( BRpECT 30H) (4=6) (6-10) (10-15) (15-20)

foaxor ¥ JCP ¥ CMP nzarfopMeHENX B CeHCMOGKTHBEHX B30E JOAXCHE GHTH
pasnMyENM. B celcmoaxruBaux 30Bax Kapre [CP u CMP CBOZATCA NpakTvIec-
Ki K BHISJGHUN BHCOKOCEHMCMMUHEHX yYacTEOB 0CTAPOUHHX Xe(opumanubt
[205, 265].

5. huA DomyueHds OUeHOX B "CimEHuUX" 30HAX EGAATSUBHO MCNOABIOBATH
TePOATHOCTHHO® OUEHKM ¥ KPUENE DacipeZesieHMf BENMYRE MaKCHMAIBHHY yo-
gopennll, NEPNOZOB ¥ NPOZOAEMTEHBHOCTU KOXeCanull, 8 TAKES IMCYOTpaMMH
BRI HETErpalbiabe KDUBHE DacnpcreacHMA 9THX BOIMUKH, OJYYEHHHe B QluaX—
H¥X 30HAX N0 3&NUCAM 3GMICTPACEHUM B DErHoEax € COlCMOTEXTOHMUECHEME
JCAOBESAME, CXOAHWME ¢ ycxOBuAMEM B paliose muowazxe ASC. Hpu arom cae~
AyeT YUMTHBATH Npsobzazavmu¥l xapsxrep NOABEXEX B OvaraxX CHbHEmuX
39MN6TPACOHUME, BBOAR COOTBETCTBYONME HONpPaBRU.

6. llpu HezoCTaTKe CTATUCTHUGCKHX AQHHHX [0 KAKOMy=-T0 TARY BOszekcT-
puffl 4O ODapaMeTpY, & TaKES IPH OTCYTCTBEE HEOGXORMMUX ZAHHWX 1O peruo-—
HY yUM?HB&ETCA AuANS30H NApaMETpROR 30MIerPACEHEH, NDPOABIANLMICH C
0AWBAKOBHM uaKpocelcumueckuu adderzoM. UMEsHEO 2T0? Crocof HPUMEHAETCA
Ops OONYYEHMH OMCHOK NAPAMETPOB BOBMORENX KOAeCaHMit Hpy CUNbHERmEX
NOLKOPOBHX 3EMISTPACEHMAX rop Bpanua(CPP)uny KpacHoBOLCKOM SOHMH,HA TUIO-
naxkax A3C B emponelicxo# yacru CCCP, IZe aKCEnoPOrpaMME NOZOCHHX 3eM-
JeTPACEHAN He DErEcEpmpoBalN#ch.

7. lpn moayueumy "HoHOBHX" ONEHOK HAPAMSTPOB KoueOaERN Ha Nzomaznke
¢ Henbl yuerTa pasauuuf B SATYXGHUM B HANDABIEHME BZOAB 30HH, BKpecrt
30HH ¥ B NPOMEXYTOUHOM HABNPE&BNGHEM MOTYT MCIOAB30BATBCA ¥ NPHMEHANACH
B KaYecTBe "nazerox" unM uoZezeil usocelicr CYAyUEX seMieTpACEHKH PAKEe
usocedcTH M3BECTHHX SHANOTUYHNX 3eMIETPRCEHuE,

8. Qnesku napaMmeTpos KolneGaHME 10 GamnbHocTH AOHYCTHMH NUUL Ha paH~
HBEX CTRAMAX NPOSKTHPOBEHUA BBUAY OCOABLOI'0 MHOI'0O0OPaBUS TUIOB PE&NBHHX
BogneieTBMil B DpeAenax OAEOLO M TOroe e 6auna. QUEHEM N0 GAJALHOCTH
3 KayeCcrse PACYSTHHX MOTYT HpHMCRATHCH Jumb B "acedoMUuHNX" paRoHax
¢ GosoBod umTemcmBHOCTHW BoaAelcrTBuli MeEee 6 (amnoB Ea rpyErax 11 Ka-
TErOpUH. -

uepequcneunue BHl¢ 9780bH NOJYYECHUA TAK HE&3HNB&GMHX @OBOBHX-OHGBOK
ZOnREH CHTP BNNOAHEHH HA c?aAMAX [CP. QHA yCNOBHO MOTyT OHYG OTHECEHE
¥ ropHEscRTanbHo# ypoBenHOH IoBepxmocrH M "cpezHmM® (Mam "cHauzBHRM" -

B 3aBHCAMOCTH OF MCXOXHNX COOTHomeHH#) FpyHTaM.

llpy oHGHKAX BJMARMA OCAZ0YHOU TONHY E& NApaNeTpH COPPACEHMH B oc~
HOBHOM HCNOABSYWTCA METOZH DPACYSTA KOASCAHUMA IOPHBOHTALBEO-CIOMCETHX
cpen. HamGonee dacTo ¢ sroll leaby HPAMEEAWTCH DESJAMYHNE MOAMDAKALMK
niporpsuu X.H. Parnuxosoit [169, 172].
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HaGop paCueTHNX AKCENEPOTPAMM ZAR KOHKDOTHWX miowaxox ASC non107
YEOBAETBOPATS CACAYDMUM OCHOBHNM TPEOOBaHUAM: Z
1) ¢ HeoGXoZMMOM E ZOCTarTOuUHO# TOUHOCTHD X&pAKTEpPH30BATH ceﬁcuuw‘
ckue BoageficTaus npy I3 ¥ MP3 n3 oxpyxaocmux 308 BO3, MECTHHX ¥ yAane
HHX, NPEACTaBAANEMX OHaCHKOCTH AZAs A3C; E
2) cofepEaTs MMHEMAIBHC BO3MOXHOE ROIMUECTEO 38UCEH C USNLN yMey
weHuA 00BeMa NOCISAYDWMX DacyeToB CeicMocToMEOCTH. '

B cBfiam ¢ 37¥M NpA COCTABAONMK yKA3BHEOTO Hadopa Kexguid 2un soaé;
AcHcTBUA DEHOMEHAYCTCA 38AABATH 0ZHOM WUAM BECKONBKUMM XADaKTEDHHMH
TPRXKOMNOHEHTHHME BANACAME T4K, UTOON X CNEKTPaME OHx HEpEKpHT NpaR
TAUECRH BECh TACTOTHHA ZMANA30H OUEHOK 0T },. A0 },.., ALA J&HHOTO
tuna Boszelcrsud. Ilpu 2TOM ¥3 OOWEOTO WMCA8 OUGHOK A, . ¥ T ANA 3TOIY]
TUn8 BOSZelHCPBUA BHOMPANTCR 34TOM MAKCEMAnbHEWEe (C 3aZayHOH neponw—ﬂ
HOCTBI) e

Kak npaBwno, 5To anGo Haubonee BepoATHNe ( NpH HODMANBHOM DACY
NpeZeNeHys CpezHMe) 3HAYCHMS RapaMerTpa ¢ BeposrHocTsy P = 0,7, am00
370 3HAUGHMA AMIUMIYAH ¢ y4YeTOM cpeiEeKBagpaTuudod omudkz & (A16), 7;
Yro 1p# yCAOBUM HOPMEIBHOTO PACIPEAENCHMA NApaMezpa COOYBEXCIBYST Bow
poaTHOoCTY P = 0,9.

Ecas B npejensx oZHOrO ¥ TOr0 K& YaCTOTHOTO JMANA30HA ISE&T oucHXE
napaMeTpoB ANA HECKONBRUX THOOB Bo3AelcTsud, To BHOMpEeTCHA &NE MoAC XN
pyeTcA XapaKTepHEAs 3anUCH C MAKCHMBIBHHMY SHAUEHHAMA aMIUATYAH R ANy
TEABHOCTH B Npefenax OLEHOK AAA BCEX TAKMX THNOB., JTHEM ZOCTHTAETCH
HYMM3aLMA KONMUSCTBA DacUeTHWX 3aUucell B HACope LPE OZHOBPEMOHHOM YU
Te HauboXee OHACHEX CATyauu¥ Npyu yCTaHOBJGHHHX OPPEHMUMBAKEMX YCHO=
BUAX. 3
OTH OPpaHAUMBAKEME YCJOBHMA ONPENeNsnTCA KOHKpeTHO# ceficMOTEexTd
HUUECKoH! o uuxenegno—reonornqecnoﬁ o6cTaR0BKOX B palloRe ¥ Ha NAOMAZAKE
cTpouTenabcTRa. [pM TAKOM NOZX0Ze K COCTapiacHMn Eadopa sanmceld, MoAexRs
pyomuxX pacyeTRHe BosAeWcTBEA [13 m MP3, yumTsBae?c#H, YTo NPOOKTHHE pewl
meHuf Ipy pacuerax A3C HpHHMMANTCA H& OCHOBE OrwGaomux CIEKTPOB OTHIK
K8, COOTBETCTBYOWMX OPAAATOMY HAGODY DACUETHNX AKCEASPOIDaMM. ‘

Ansi yopomeEus pacueToB ceBCMOCTOMKOCTE AONYCKAETCH MacUTaGUPOBAHM ]
OZHOTMOENX (N0 CN8KTPANIBHOMY COCTABY) BO3ZeiCTBAN K OAMHAKOBHM 3H&YC— |
HUAM MAKCEMAJNBHHX ycxopewu#t. 310 HE DOKOMEHAYETCHA NPH HAUMYMM B gH- |
caMdae BosgeilcrBulé pA3HOPUHHNX, C Pa3fuuHOld MHTEHCABHOCTBD ME8KCHMANE= |
HOP0 NpOABAGHUR HA IJIOWAKKS, ¢ HOCOBUAZKANMEM YACTOTHEM COCTABOM M ‘
ANRTENBHOCTED, HENPUMED HPOZOIRMTEABHOTO INMEHONEPHOAHOTO BoazelcrBud
KBPNAaTCROIO 3CMAOTPHCEHKHA C MAKCHMAABHON HMHTCHCHBEOCTHEN 5 GayloB M
KDATKOBPEMEHHOTO BHCOKOYACTOTHOIrO BO3ZEHCTBUA MECTHHX REM ONM3KHX
seMneTpAcernit oruocurenbﬁo HEOOJBuUOR MArHUTYAN C 7— HIM 6~0QNABHEM
abdexrom. .

Ozmerun, o BONPOCH 0 BAMAHKKM TEXHOTEHHOFO OGBOAHEHMA M 00 onac-
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goCTH DASRUEEHMS PNXJABX BOJOHACHUEHHWX IPYH?0B AOIEHH PacCMaTpHBaTh-~
cA 00000, IIpA CTPOMTEABCTBE H& MATKUX IPYHTAX B CelCMMYECKM ONACHHX

00HacTAX ZOUOARUTENBHO POHOMCHAYCTCA HCCISZOBATH BOSMORHOCTH 00paao-
paunf NOKAJBHHX 30H TEKYYeCTH B CX06 rpyHTa np® I3 u MP3 mo x.u 3ai-
uesy (oM. paan. 6.2).

9,3, Quenka celcmuuecEol onacEHocrn ToRHEINeH

CMONOEEe B COHCMUUSCIMX BOZHAX H& HOBEPXHOCTE OTAMYHO OF CMOMEHUA
ga TAyouue uaccuBa, OCHOBEHMH NDMUKHAME PS3JMUK# HBAADTCHE OTPANGHHE
npOZONBEWX M NONEepeYHHX BOXH Ea AHGBHOM NOBEPXHOCTH, EBTEpJepEHLHOH-
pHe SBIGEMA NPE CHOMCTOM CTPOCHME K yMeHbHEHKE TPOMBHOBATOCTA C IIy-
GuHOi, CHMXEHME MHTCHCKBHOCTH KOXCGAHK! MOBEPXHOCTHHX BOJH C IIyOuHOH!
|63, T0I, I80].

JECIepEMOETANBHNS HAOANAGHHA, NPOBEACHEHE HNOECKEMU MCCISAOBATEAfA-
MY [198] B ray6oxax maxTax = go 100-300 m,noxassim,uTo MHTEHCUBHOCTD
KoneCarrM Ha 9THX IAyGEHAX NO CPABHEHED ¢ KOISGSHBEMM H& NOBEDXHOCTH
yMCHBUAETCH HE G0Nee 4YeM B 2 pAsa. (ymecrByeT o0mas TOHASENMA yMEHb-
IGHEA aMIJETYA KoXeCams#f ceflcuuvyeckux BomH, a CISZ0BATENBHO, M OpEpa=
meEn#d GamABHOCTH ¢ yBEJMYEEAEN FIyCMHN BAQNORCHAR BHDACOTHH,

TakeM 006pasoM, OLEEKY celicMwueckofl ONACHOCTH T'OPHHX BHP&COTOK TOH~
Hege# NpH CTPOUTENBCTBE XEASBHNX B ABTOMOGMNLENX A0POT, BO3BEAOHMM
PEZPOTOXHHYECRKX ¥ ZDYTHX COOpyxeHR# EB0CXOAUMO NPOBOZUTH C YUSTOM H3—
MeHeHuA MET@HCHBHOCTH KofeGammh ¢ rayCmeof.

Hacruryrom seumoR mopw CO AH CCCP mpeixoxeHd cnocol pacuyera NoAseM—
ENX COOpPYXOERY B CHANBHHX IPYHTAX, OCHOPAHHHR Ha NOXYUSHEHX 2KCHEDH-
MEHTAZBHHX AQHHHX O SBTYXSHEM AMIUIKTYZ KOZSOsHUE c yRoamueHmeM riaycu-
HY, [Ipy 3P0M HHTOHCRBEOC?H 36MICTDACECHRAA ONpERONNeTCE BARAHUOM ABYX
. QarropoB: rpyH?0BHME YONIOBKAMM OCHOBAEMR COOPYXeEuS M rayCuHol ero sa-
JOXEHES 0T HOBEDXHOCTH.

BexuymHa M3MGHGHMA HHTEHCMBEOCTM KOIOOSHRH, CBA3aEHAd C rnyoanoﬁ
38J0XcHHA COOpyxeHRN, OLeHMBARe®ELCH 0 DKCHeDEAMEHTANBHON B&BECHMOCTH,
noxyuesHo# Npd oXHOBpemeHHOM 3ammed RoXeGaEZER OZEOPOAHNX CKAIBHWX
TPYETOB H8 ROBOPXHOCTH ¥ HE TIyouse [68-70]:

AL(R) = 14%exgt 0,016(h-303] , (9.1)
rze f - rayomss, u.

SasmcHMoCTs (9.1) MORASHBAST, YTC OpPE TAyOMES 33JNORGHMA OCHOBSHEA
NoxsemMHOr0 coopyxeHud, pasHolt 80 m or noseprrocTr, 6ro CceACMMYECKasn
onacEocTs yseHEsEaercH A 0,5-0,6 CGaara, & OpH rAyCEHe SaXOXGHRAR OGonee
100 m gmocrmraer 1 Cazna. [pR ZaxbHeimeM yBeyMueHEE IAyCHHN BHPEGOTKK
ceHcugueckad QNACHOCTH OCTAETCH NOCTOSEHOM.

UaneHeHNs ceflcMMuOCKO¥ ONECHOCTH 338 CUET IPYHTOBHX yCIOBHA OCHOBE—
EME NoZaeMHOTO cobpyxexux OLeHrBAGTOS TPAAUNROHEEME KOCBOHHHME METOA8~
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VAT i
Puc., 9.1. 3amncy cuemexuM (a,6), UX cnekrpw (B,I) ¥ CHEKTpajpHHe Xxa- 4
PAKTEPUCTHEN b

4 « Z#A NOBEPXHOCTU; 2 - HA TIAYyOMHE BHPSOOTRU; 3 — TBOPETUYECKAS
CLEKTPANBHLE XAPAKTEPKCTUKRM) 4 - SKCNSPUMEHTSJBENE CIEKTPaJBHHE Xa=
PAKTEDPUCTUKK. 8 — IAYCuHS 70 OCHOBAHMA BEpacoTxku 70 Mj; O - 28 M.

Mz CNP. CaezoparenbHO, CyMMapHasd BeJuYMHA UaMEHEHMA celcMuveckoff onag: 3
HOCTY OCHOBAHMA IOZBEMEHX COOpYyXesM} B CKANBHNX TPYHTAX OLGHWBECTCH
1o ¢opuyne

Bl=A1{gV)-a1 (), (9.2) ]
TZ&E AI(gV) - NpupameHye CeiCcMUYeCKOR oNaCHOCIX 88 CUET M3MGHGHAH Celtce:]
mMuueckoll XECTKOCTH TPYHPOB B OCHOBAHMM NOASEMHOI'0 COODyAGHUS. !

HysHo oTuerurs, uTo pacuers Al Aaa ronmezel no uazomeHmod METOZUKS
BEpHH, €CHY HET BOBMOKHOCTH BOSHMKEOBOEMA ZUBAMMUYCCKEX M OCTSTOYEEX
Zegopmanal B 20B2X pasnoMoB. B NPOTMBHOM CIy4ae TAKKE DACUETH 26DADT
CMECH, ]

TlpuBeieM HEKOTOPHE A&HHHE, X8DaKTOPHIYNNMS YMCHHUBHES KHETGHCABEGCTE
celicumueckux gojeOauui ¢ raycuxoll, W IpuMEp OUGHKE celicmMueckol omacw
HOCTYM OCHOBAHUA PopHOW BHpaCorKM. OZHOBPSMOHHHE 38NKCH CeXCMMUSCHEX
KongGauull RE NOBEPXHOCTE W Ha IAYOCHESX 70 B 28 M NOKA3HBaDNT BS SHAYM~
TENBHNE UBMEHOHUT UHTEHCHRBHOCTH KojeCaEuil B a8BUCHMOCTH 0T DIIYORHM
{pnc. 9.1). UacToTH CCHOBHHX MA8RCUMYMOR CHOKTDOE koneCsEult semnol no-
BEePXHOCTH ¥ OCHOBAHKA BHPAGOTKE COBNAASKY, DABIUYBRTCA TONBHO JPOBHE
CNEeKTPOB.

CpaBHOEME NOAYUOHHHX IKCNEPUMOHTAABAWX YaCTOTHHX XADAKTSPBCTHK
(puc. 2.1,3.8) C TEOPOTMUSCKAMA, PACCUMTAHEHMA NO nporpauxe J.A. Par~
uukoso# [169) ana ropmsoHTansHO# KoMDOHeHTH, MOKASNDae?, W0 ODH TAY~
OuHe 28 M COBNaJOHME KPUBHX XOpOLSe. ARR IayduH B 70 M HAGIDAGKICK C¥=
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AT T« 6
Puc. 9.2. Ouenxa celcMuyeckol omacHoCTH TOHHEAA

& ~ W3MOHGHME CKOPOCTEH PmBONH BZOAL NPOoQuAR; 0 ~ UIMGHOHNE GaANBHOC—
T, OCYCNOBNGHHOS DasAMuHHMU (JaKropawmi; B - cxeus upoduan.

4 - auduconcBhe THellcw; 2 -~ M3MGHGHME CKOpooTeldl NpOZOABHWX BOZH HE
TRYOnHe 3an0x6HNA TOHHEAA; 3 — uaMoHenue celommuecHoll onacHocTy 38

CUeT PPYHTOBUX YCHOBUM OCHOBEHMA TOHHENH; 4 - MaMeHeHue celompuscxoft
ONGCHOCTE 88 CYST IJIYOUHH 38JONEHMA TOHHEXH; 5 ~ YUACTHM OCHOBaHUA
TOHReXf, COOTBOTCTBybmue celicMuyeckol onackocTy, paBHok 7, 8 uju

9 fanneM; 6 — SEOUEHHA CANNBHOCTM, NPUHATHE AjA DACUBTOR He celcuocrolf-
ROOTB.'YP = CKopoCTh P=BosH; 1 =~ Oamum

" }8CYBEEHENe DAaJKUMA KBK I0 MOKCHMYMY CROXTpanbHofi XepaMTSPRCTHKE, TAk
W NO ee YpOBHD,

[porHos HBMeHNCHHR METGHCHBROCTM HoXeGaN¥d ¢ rIyOupol BunoAEeE Npu
ougHKe colcMmyeckofl ONACHOCTA OCHOBARKA CKAABEOI0 MACCHBA Ha CEBEpS
03, Balxaz. Cpepxy MacCKB NpEACTaBIeH BHBeTPONHME TDELHEOBATNME aMpu-
GoxosbMu rEeHcEaME ¢ Jalxamm KDyNHOBEDHHCTHX I'paEur-mopfuroB, TpemuHo-
BATOCTh CKANBHHX IPYHTOR ¢ rAyOunoft Gucrpo yuenbmaercA, Pacnpejenenue
CKopocrell coHcMMYECKMX BOXH 0f NOBOPXHOCTM A0 I'IYyOUEN S8I0ESHMH Bhpa-
GOTEM MayueHo ¢ RoMombd ceficMopasmenku. Inyouza 3afoxeHHS BHpAGOTHEY
n3wengercAd 8 mpeacaax 0-180 M.

B Bepxmeit aoHe paspesa CKOpPOCTE CeHCMAUSCKEX BOJH BMOKT HE3KHO 3Ba-
Yeums - 800~900 M/c, (pue. 9.2,8,B), Ha rayouse 40 M OEE DABHW
2500 w/c,ma rayomaax Gomee 120 M npeswment 4000 M/c. OneHka NpRpBRE=—
Huit ceficMmveckod GamNBHOCTE 38 CUeT HSMEHEHMA CKopocyell CeECMUYECHEMX
BORH N0 OCH BupadorER (puc. 2.2,0) npoBuZeda mo fopuyze C.B. Mexsexe~
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[134] 3a 27T8N0E AAA DACCMATPHBAEMOr0 YYACTKA NDUHATO 3HAUEHHO §
cxopocrn NPOZONBHNX BONE, papEoe 4000 m/c. :

[pupameH#s CalABHOCTH B 3aBACHMOCTH 0T TPYHTOBWX yCUOBRE OCHOBBHKA |
MACCHBS MEHADTCA P Npefensx ¢ ,4+-0,15Ganna (puc. 9.2); npupemesds 4
CaaNBHOCTH B 3ABUCMMOCTM 0T I'IYOMAN 3&XN0XeHUS BHDPACOTKM Iku. $opuyny
(9.1)] HAXOAATCA B Lpefesax 0—1 Oaana. CysMapHOe UsMeHEBEe npupamesuil
¢angpHOCTM no Beel! ero zmmHe, OLEHEHHOE no Qopwyne (9.2), NOBAsago
Ha puc. 9.2 cnaomHoMd numwel M ocpeiHeHHoe Xo 1 fauna — NoMaHod auHEed.:

CeCMMuECKAR ONACHOCTH MACCHBA K& IMyOuEEX 0-180 M MOEAETCA B Ip6-
' Zenax 9-7 GamnoB. HeuoSonbumel celicMuyeckod omacHOCTHN 0GHAZADT YUACT—
KM ¢ HerZyGoKMM aaleranueM ropHol Bupacorkm (Ao 30 M) ¥ HauMeRbmmel -
NeHTpaANbHENE yYacTKM C TAYCuHOH S38IETaHMA TOPHHX BHPAGOTOK 70~180 M.

Taasa 10
PE3VABTATH PABOT {i0 CMP

PesynpraroM pagdor ABnApzcA Kapra CMP ¢ [loAcE¥TensHOM 3anucxof u
Ozuer, cozepxamuit NoApofHOe ONUCEHKE NpPOBEASHHHX HUCCJCZ0BAHME,

Ha xapre CMP ZonxHE ONTE OTPaxeHH:

a) palloHHpoBaHNE TEPDUTOPMK H& YYACTKM C DOSIKYHHME 3HAYCHMAME
cellcMMuecKOoR #HTOHCHBHOCTE B Oaxnax;

6) N0ZpoCHEA AEI'SHAA, OTPARADNER AHXEHEDHO~TI'EONOTEYECHYD (B TOM
ce T'E0EPUONOTHYECKYR, TeOMOPPONOrUNECKYD B THADOT@OJOTHYSCKYD) Xa- 1
DEKTOPUCTHYXY YUaCTHOB ¢ pasiudHoll cellcuMveckod MHTEHCUBHOCTED; ;

B) yYacTKH, He6narompuATHHE B celicMMyYecKOM OTHOHOHMM AJIA CTPOUTELB=
ceBa;

r) y4acrKe C BOBMORHHM H3MOHEHMEM (NOBHUEHHEM) YPOBHA TPYHYOBHX
BOJ, NPOTHOSMPOBGHKE I'EOKPHOIOTEYECKMX YCAOBMR B CBOHCTB I'DYHTOB B
peayabraTe TeXHOICHO3a M WaMSHOHMA KIMMATUYECHKMX yonoBull,

Jas maomazoXk ¢ BEYHOMCPATWME FPYyHTAME COCTABIANTCR ABe KapTh CMP:
Kapra ANR O©CTECTBEHHNX YCAOBUA NpPH CTPOMTEABCTHE C COXPAHSHUEM MEpP3A0~=
TN ¥ OPOTHOBH&A Kapra CMP npu ZGrpafaus MEpSIOTH. ]

Jus ydactKoB, CHOXGHHHX DWXJHMM IDYHETEKH MOMHOCTBER ~5 M, HOACTHIAS
Mux rpyaraME I Kareropmd, B CIYy4a® 3arayCneEus QYEAAMGETOB HIM BHEMEM
TPYHET8 B& PIyOUHy Be MEHe6 3 M OauABHOCYH Ha Kapre CMP ciezyer mpmEM-
MATh DABHOM CANNSHOCTE rpyHToB I Kareropuu. !

Orver no CMP zonmkxes coZepsaTh Marepuain OO0 BWGOPY STANOHEOIO TPYH= |
78 H ero XapaKTepUCTEKaM, 3 TAKXS pesyiprary CMP y4acTrE CTPORTOABCTEA!
I0 KOMINEKCY MHXCHEDHO~FE0JOTMYCCKEX, Ieo(MsMUYECKMX B COHCMONOTHYECHMAX |
AeEHbX., OT49eT AQNXOH COCTOATH U3 BBejcHuA( 2anauxe Ha paCOTH, CBEACHER 1
00 00bOMaxX, CpOKAX, HCIOUHUTEARX, HCTOUHMKAX (MHAHCHPOBAHKH, CPORMOC-
T pador) B CACAYDERX D&3AENOB:

4) noxozenne palona paGor ¥ OpOrMAporpaduvYecRUlt ouepk;

2) cBozeHmMA o0 00/B€ DAHHMX PasOTAX mo CMP, a Takxe MaTepHanH no
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MaKpoceicurueCKOKy 0GCASROBAKAN, OCOCLOEHNE N0 CenwansEod cxese u
RCTOALSOBEEEHG NPE COCTABROHAM Kapry CMP;

3) marepEans no JCP ¥ y20YEEHHN HCXOAHOM CCHCMHYHOCTM, BHOOPY M
X8PAKTEPUCTHKE STANOHHOTO IpYyHTa;

4) pesyubraTH REEEHEPHO-IeONOrMYECREX UCCACAOBAHEHM;

5) peayubTaTH MACTPYMOHTANBHEX ECCIefoBaHMd (HACALZEHMA 38 3EKRe-
TPACOHMAME, B3pHBAMH, MEKpOCeKcMaMM, U3MEDGERH AaKyCrUYEeCKUX XSCTKOC—
rell ¥ Xp.) .

6) B cayyae NpUMEHEHMs pacyeTHHX uer070B CMP pesyipratH pacuera
CNEKTPANBENY XAPAKTEPUCTHK H CHETOTHUSCKBX AKCEIEPOTPaMM;

7) pesyasrarn CMP 0 KOMINEKCY XSEHHX.

B pasz. 1 ("Nomoxerue peitoHE pacor...") AOIXEH COZEPE&THCA CBEAGEUA
00 ajMMEACTDATRBHEOM M reorpaduueckouw NoNOXeEuM padoEa pador, Xapakre-
puCTHKS peabeda ¥ NOBEPXHOCTHWX BoA. B pasi. 2 ("CmejeHud o Oozase
PaHHAX...") ZOIXEH COASDEa?HCA CBejeHmst 0 Cozee DaEEAX padorax mo
CMP. B pasa. 3 ("Mareprazy no JACP...") ACZXHN OpHCYTCTBOBaTL Marepua—
au JICP ® yrousenua ucxofHoM ceRcumumocrH.

Pa3sx. 4 ("PesynsTaTsH KEXEHEPHO-IEOIOrMICCHEX...") LOAXEH COASpPEATD
ONKCAHRE Te0IOT0-CTPATUTPAGHYECKUX paspesos, ycuoBull sameraHms rpys-
0B B X I¥TONOTO~NESTPOTrPAQMUECKYD XSPAKTEDHCTHKY O TEHOTHUCCHHAM TH~
nas, CEeAeHnf 00 ypoBHe IPYHTOBNX BOZA HA TEDPUIODRA HCCHEKOBSHMA M
BO3SMOXHOM €I'0 HSMSHGHNM B DO3yIBTATe TEXHOTGHHNX Bo3jeRcrBué. B pasi.4
ONECHBALTCA CBOACYBA IPYHTOB (XapeKTep ¥ OHEHKA IpOCTpaHCIdeHHOM #s-
MOHTRBOCTR NOEasarenel CBOACTB TpPYHTOB KIXZOI0 HRHXEHEPHO-TEOXOIMYCCHEO-
IO 3I6MEHTA, HOPMATHRHHE 3HAUeHuA QHORYECKAX CBOHCTB IDYHTOB EHXEHED-
HO-TOONOTKYESCHAX 3IeMeHToB). IIpR HEOOXOZMMOCTH JaeTCH XapaKTepHCIHKA
NPOUHOCTHHX M ZefopMangoHENX cBodcrB rpyHToB 0O (QOHZOBHM MaTEpHAIaM.
Kpoke T0T0, B 9TOM pasjens NMPOBOZKTCH BHAGNCHHE yYACTKOB PASBATHE Das-
NEUHEX RAPEFOpPHR TpyHToB HO ceficmuveciuM CROMCTBAM M BHAGIOHHE yyYacT-
KOB, H& KOTOPHX IDR 3¢MISTPACEHEAX HAKOONEEC BEDPOATHH DAgBKTHE AR
aKTHBNSAIMA ONACHHX AaA coopyxeHufl ocrazounnx celicmozegopuaumi p rpye-
rax (celicMooSBAaNH,CoHOMOONION3HN, DasREKCHNe BOAOHACHWEHHHX IPYHTOB,
AeQopManME YIIOTEGHEA PHXINX HEAOYINOTHEEEHX PPYHYOE, CelcMONpocazxu
B ZBCCOBHX IDyHTAX ¥ T.X.), & TAEKe YUaCTKE, CAATONPUATHN® B HeOAaro-
popusrTHHe ZuA sacrpolEu mo yonosuaM peaseda.

B ycaoBMAX BEUHOMEPINHX IPYH?OB HEOOXOAMM HPOTHO8 TAJKKOBHX BOPO-
HOE noA I'PSC, ASC R ApyIMME OTBE?CTBEHENNE COODYRCHRAMM ¢ OHECHOCTED
EYMyZATUBENX ABNCHAXR, JOHTAHAPOBAHEA IPYyHTOB OPH [ =17, 8 cannos;
NpoTHO3 Pa3XEXCHRS TDYHTOB NpE 6 daazax. B pasZ. 4 AOAKHH NpUCYTCPBO~
BaTh AGEHHE O NPOTEO3E U3MOHGHAA HEMEHEPHO-CeUCMOZOTHYECKUX yomoBsd
TEPPETOPEN, DPOEOMEEZSUME L0 HEXCHEDHNM MEPOAPMATHAM, COOCCOCTBYOWEM
COXPAHSHEK MM YAYUDCHMW MEXeHEPHO-CeHCMOZOTHUSCEMX yCAOBUH, a Tamxe
peHOMSHAGUME [0 DA3MGHORHN TOYSK MHCTPYMGHTANBEHX HAGADASHUK W yrou-
HOERD CBOMCTB SPaloHHHX TPYETOB Ha yuacrke CMP.
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B Kavecrse npuacxeRM? 0JOPMAADICA CACAYOWME MBTOPHANH: Kap?a DAk
FAYECKOTD METEpASIa; RHAOHOPHO-TEONOIHUECKAA XKAprTa C paspesam# L0 XA
PEKTEPENN HANpP&BACHKAM; NPEABADHTENBHAA cxeua paloBHpOBAHHS TEDPHTO

puM B COOTBETCTBEE ¢ Tall. 1 E H. 1.5 CHull II-7-81 [ 208]. Kpome ammx
OCHOBHNX MaTepBajoB, PEKOMOEAYETCH OP8ACTABUTE ¥ ADPYFue BCHOMOTare
HHE KapTd K CxeMd (reoMoponorEYecKyR, MOMHOCTM DHXNNX OTNOXGHZH,
TEAPOTEONOTAYECKYD - CEPAD Eap? TMAPOMSOTENC Ha DABJUVHHE NEPHONH IO
Z38 B T.7.), EGOOXOAUMHS ANA DOCTPOSHEA M OCOCHOBAHME MYOroBoll MHEE~ |
HEDHO=-Te0IOTEYecKoN KapeH,

B oruere TaKme NPUBOJRTCA: ONECAHAA OfHaxeHuit ¥ ZDYIHX T0YSK Ha
HEERA; KOJOHKH TOPHHX BHPaGorOK X CYPOBWX CKBARUH; Ipaduud ZAUHAMAYEC-
KOTO ¥ CTATHWUECKOTC . BOHAMPOBAEEA; PE3yAbTATH MHHEDANOIrMYECHMX, '
ne2porpaduyecKuX ¥ APYIMX CHEUMARBHWX MCCACX0BAaHMR B OnpeAeNOHRH, e044
a¥ OHM NDELYCMOTPEHH HpOrpeaMMol; CBOZHHE TAGAMUH DOSYNBTATOB M3MEPE— |
Enll ¥ nETEpNperTaldmy (ESMYECKAX NapaMerpoB IPYHTOB [0 IeO(HSHYOCKHM
BCCASLOBARKAM; CBOZHNS TACAMON DE8YRBYAYOB ZACOPATOPHHX oOpeXeloHEHE
cBolicr® IpyHTOB;CBOZESA TACIMUE ONpEZONEHRA HOPMATMBHHX 3HaYeHRd xa-
pAKTepUCTHK IPYHTOB OCHOBEHX MHRGHODHO-TEOJOIMYECEHX SIBMEETOB.

B pasx. 5 ("Pe3ynsrary WECTPYMEGHTANBHHX...") AOJKBH COZGpEaTBCH
MarepmanH HalnwxeEu¥ 3a seumeTpACeHHAME, BSDPHBAME, MAKDOKONCCAHUAME
¢ oLeHKOR CX0AMMOCTH pesyabTaToB HalipAeHMd o pasHEM MerToZaM. JOIERH
OuTh NPOACTEBAGEH O0COCHSHHNE CHOKTPH E YaCTOTHHE XBPAKTEPMCTERA I'pyH-
T0B, Pe3yAbTaTH pacuera npupaueHuldl celicumyecxol GdzasdocrH, THIHUHHE
ceiicMorpaMMy, OGOOHEHHHE CBEHeHMHA O CKOPOCTAX MPOJOABHHX ¥ NMOMEepPeuHHX
BOJH B CJAOAX M IPYHTOBHX KOMUISKCAX, TOACUSTH NpypameHuit CamnbHOCTH.
B aToM paamene, MAK cneupanbHoM (pasx. O), NPYBOAATCA CNEKTPAXDHHE X4
PAETEPUCTHEN TOIMA NHOPOJ ¥ CHETETMYCCHKHME QKCEIEPOrpaMMH.,

Pasa. 7 ("Pesyabrari CMP,...") ZOAXSH COASDPRATH CPABHMTENLEYD OLOH-
Ky KHTEHCHBHOCTH ¥ 9Y8CTOTHOT'O COCTABa NPOTEO3UPyEMHX 3emneTpAceHdd mo
pasauvHNM ueTOAaM, & TAEKN® OCOCEOBAHEE OKOHYATENBEWX MaIepHanos, NOA0-
£6HHEX B OCHOBY cocraBieHus Kaprd CMP. KpmrepueM AOCTOBODHOCTH DESYAL:
£aT0B OUEHKE NnpupameEMH CannbEOCTH HABAADTICH CBEXCHUR O NDPOABICHKA
CHIBHHX sesmnerpaceHmd u sanmcu aTHX semnerpsceEud, [pw 02CyTCREHE T&-
KUX AAHHHX NPeZNOYTeEHe CIHeAyeT OTAABATEH 3aNUCHAM CHA0NX CIM3KEX 3eM-
Zerpacesnlt B KomMUECTES, ZOCTATOUHOM AJAA NPOBEAGHER CTETUCTMUSCHHX
OLEHOK,

NoAcEgrensHad sankcke kK xapre CMP B cxaToM BYAE AOMXHA COAEpEaTH
OCHOBHHE pe3yasTary pador, a TaKae ONHcaBEWe ocodesHocrell M mopsika
N0ap30BaHKA Kaprod CMP. K nogcHurenbHold 3allKCKE AOAKHH OHTH OPHIOKSHH

1) cxeuaraueckas Hapra CMP sacmracda 1:25 000;

2) Buxonuposke w3 Hapry LCP, Ipaddky LoBTODPAEMOCTH 3eMneTpAceHnl;

3) cxeMaruyecHas HHKEGHEDHO-TEOAOTUUESCKAR KapTa B nacmmaoeuaptkC!P

4) KapTs Bapuanmit NpApameHMi METEHCUBHOCTH xoaeGaHu#t;.

5) TMOMYHEE SHCENEPOTPAMMN, CHNEKTPH pesynui.
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SAKJIYEHYE

B nporsose celfcumvecrol onacHocTH TpyHta (rpysron npu CMP) npupm-
MamnT BO BHEM&HEE N0 Kpalsel uepe ye¥wpe acneHTa NPOCISMH: OTBETCTBEE-
HOCTZ OCBEKTOB M B 33BMCHMOCTH 0T 3TOI0 HEOOXOAMMyd CTENEHdb GelicMo-
0e300aCHOCTH; HEYnpyrue ZedopMalus MAIKMX IPYETOB NPH CHABHHX CelicMuy-—
40CKMX BO34EHCTBHAX} AHWSOTPONMG Cpels (HEOOHOPOARHOCTH); dddexrTH,
CBABAHEHE C IPAHAYELME yCIOBAAME (peused ¥ Ap.).

K macroamexy BpemeRs Haufonec pasapadorTaso ¥ jocrobepHo CMP reppu-
10opurlt ¢ ypoBHEN MCXOAHOK cedcMuuHocTH 6 Ganu0B JAS OTBEPCTBEHHEX
coopyucHRl ¥ 7-8- GRMAbHEX TEPPUTOpUA, CHOREHHWX TBEDHEMA IDyHTEMH.
lekcrBuTenBHC, ZHEAMUYSCKOS NOPEJEBME CA0SB IPYHTA B CTai#M YNpyIux
Zedopuanull oZHOSEAUHO OBpEAeNACTCH OTPBHMYCHHNM HACOPOM MX NApaMeTrpos:
BONHOBME CONPOTHBACHRAMYE (CelcMuueckol xeCTKOGTBN), ANCCHDATHBHNME
cpollcrBamu cpeAH, MOMEOCTBO CAOH. B CTAZMM yNpyrex Aefopuaiuui nepaue
ZB3 N3paMeTp8 HE 34BUCHT OT KHTEHCUBHOCTY BXOAHOLO CHUI'HAIA ¥ NETKO
MOT'YT CHTB ONPEACHCHN U3 HATYPHWX HallozeHyli. B 3aBHCHEMOCTH OT 0TBET-
CTBOHHOCTH COODYEGHUA BHZaerca Kapra CMP B Saanex amGo nporHos celicumu-
4eCKOTO BOSAEHCTBHA OCYWSCTBIACYCHA B BUAE DACUETHHX aKCENEpOrpaMi.

Ha tepprropusx ¢ ypoBHeM KCxoZHOM cedcmuyHOCTH, KOTAa B IDyHTaX
_BOBMOEHH ynpyromnacTyueckue Ae@opMaly, NPOBOAUMOS B HACTOHLSE BPEMA
CMP meoanosmrauso. Boe mcnozbayewhe MHCIpyMeaTanbsne merogs CMP, aa
KCKINYEHUOM 8HAIM3a 3gnuce? CHNBHNX 3CMIOTPAcennit Ra uccnezyemold Tep-
PUTODEM, ZaNT NpeACTaBNCH#E JMNL 00 YHDPYyIux cBoMcTBax rpysroB., OTHO~
cuTenBHBY aMIIMTYAHHY ypOBEHB KoJeOanuli IPYHTOB WM NPUPAWEHHA Cajib=
ROCTR B 3T0M Caydae ABAALECA JUllE HEKOTOPHMH [peZenbHuMHA (MaXCKMAaLb-
HHMU) OLSEKaMM. Yacrorsnl cocras ocraeTcd HeonpeZeneHnsM, Kpoume Toro,
gcraToynye AeQopMaluy PPYHLOB HEJB3s yUECTH TOABKC OOMYHHME Mepamu
SHTHCGICMHYECKOTO YCHACHMA KOHCTPYKLUH coopyseumié. B HpefenbHOK caydae
Bes NOABOAWMAA CHCTEME (IDYHTY) SHepIus CyIET PacX0Z0oB&TRCA H& (OpMO-
N3MEHEHR® (niacruycckue nedopuansuu).

lnpoko pa3BEepHEYBUKOCA B HACTOAMEE BPEMA MCCIGAOBAHMA [0 U3YUCHUR
HenuuedEOr0 NOBEACHKA IPYHTOB NO3BOXANT JCTAHOBATH KOPPEAALHOHHHE CBR-
3U MeZAy yOPYTHMM ¥ YUPYTONJacTHYECHMMH ZefopMaumaMy IPYHTOB Onpexe-
ISHHOPO AMTONOTHUESCHOrO THEA. HAKOUNGHEHE CTATHCTAYECKME JAHHNE 0 3Ha—
UGHHAX BOXHOBHX conporuBrcHEEi# B ynpyronzacruueckold crazuu zedopmaumit
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% 0 HOTJONGDMMX CBOACTBAX IPYHTCB B yCOBEDEEHCTBOBAHHEX PACUGTHHX AN
TPOpUTMAX ABZYT BOSMOZEOCTD NPOrHO3EDOBATS GKCEACPOrpAMME B yOPYIONiQ
rpueckok crazun zedopmaumi,

HauGonee CIORHO OLEHHMBATE METOAOM "smanorMiA® sdferrn, cBAsaHHHE ¢
BavAREeM penseda, HamMuMeM B cpeAax DETYIADHHX HEOZBODOAHNX TOA ¥ Ap
Kak noraszaHo 3 COOTBETCTBYOMEM pazele, AMHANNUSCEOS NOBEZGHEKE CHAO-
EOB, KAaHBHOHOB M 7.0, 38BHCET 0T MHOTMX N8paMeTDPOB KAK CaMEX CHIHANOB
¥3K ¥ SCTECTBEHHHX 00BEKT0B.CoCINAGEHe NOAOCHA BCEX HApaMeéTpPoB NpH
TYPHEX EQCIANZGERAX — 38744 NpAKTUYCCHE HOBUNOZHNMARA,Buecre ¢ TeMm .yc'
HOBNIeHWe  HEROONEe OOMEX IaKOHOMOpHOCTEH BANMHEA NapaMerpos peaseds
Ba celoMmvecrull oHrEAn Kpalineé BAXHC C NDAKYUVSCEOM POUKM 3DeHRA, B
TOM YMCKe ANA METEMATEYECEOI'0 MOABXHPOBaHHA. ‘

AHNB302PONMA CPOAN NPHBOAUT K AMQyepoHuEanMl HANDAXOHER ¥ Ac(opMa :
B HPOCTPAHCTB® R N0 9T0H OPAYMHS K BEOAHOIHAHOCTE NPOABISHEA MaKpO- |
cellcuuvecroro sffexra. Hadangaercs passas CTENSHb PASPYWOHEA OAHOTRL
HHX COOpyXeREY B O/MBEAKOBHX MHXGHEPRO-FOOAOIHYECKEX JCIOBMAX [199]. ,
B yeRoBMAX SHENSOTPONMM CPeAH HeoCXOAHEMA OLEBHKA BeDOATHOCTHHX XapaKTe-
pECTHK NapaMerTpoB celicumuecxoro Boagelcrand,

TpynT - MHOTOEOMICHGHTEAR cpeja, WaMeHenme JHBKUESCEOrO0 COCTOAHMA
IpyHToB (AeTpaianis BewHOM MepsloTH, OOBOZHOHRE M AD.) UDHBOAMT HPEX-
Ze BCero K M3MEHERED JUDYTEX MOoAyuel M, cleioBarenbio, cropocrel Bo
lloAydYeHHHEe KOPPeNARAMOHHES® CBASH MEXAY CKOPOCTAMA JNPYTEX BOJMH B IpyH
DPA3NMYEOr0 (HIRUSCHOrO COCTOREMA M MGTOX 8HAXOTMA ABAAKTCH NOEA €ZUH=
creexHoll 0CHOBDE npor=osa MaMeEeHMA celicMuueckold omacEoCTH IPYHTOB.
B uenou 3Ta 3848Ya pORae?CHA B HACTOANES BPEMA KAk ABYXCTyHNEeHYaTHH mpo
HO3. , '

TaxuM 00pasoM, HauGozee paapaloranBuM AsaAercs CMP reppuropuflt ¢ o
HOCHTENBBE0 HM3KoM mCxozEOR ceRcMmuHOCTBD 7-8 Jannos, KozeCaHEA TDYETO
NpR 3eUTEeTPACEHMAX NPOMCIOXRT B yupyrodl cragum. OUEHKA OTHOCHTEZEHOR
celficuuueckoll 0DacHOCTM CHOEB PHXANX IPYETOB HE TAKEX TEDPUTOPMAX Bu- |
NOIHAMA C AocTaToyHOM AAd MHXCHODHHX I ejedl CTENeHBD TOYHOCTH KAK B Te
MUHGX OanJbHOCTH, TAK M DDH NPOYHOSE CHEETPAABHNX XApAKTEDHCTHK EoXe-
aEuid rpysETOB.

MuxpopalloHupoBagMe B yCIOBEAX BHCOKOM ceffcmuuecKolt onacHOCTH BBEZLY
OTCYTCTBUA HAZGKHHX KPHTEPHEB OLGHKE YNDYIOBASKOI'C U LJacTUYeCKOro Co
CTOHHUA CPEZH ¥ 06 BKCHSPUMeHTANABEHX (MenusSCHuUX DApaMeTpoB Tpelyer
Zanbhefwero pasBRTMA. CyuecTBYOmHe MECTDYMEHTAlbHNe MeToAs CMP He
N03BOJAAKT OUCHATH BHAUYCHWA [apAMETPOB HANPARGHHOTO COCTOAHMA IDYHTOB,
onpezienfwuuX Dpexen NpouHocTH. Merozw, ucmozsayomes B cBoel ocHoBe
IRHEMHNE CBASY MExAy HanpAReBMAME M zeQopMaumAun, He ZanT NouHOK MH-
fopuauuy AAR 0CeCHOUSHHER CelcMo0e30NacHOCTH COODYRSHMR NpH CHABRHX H
KaTacTpofuueckux celcumuecxux Bosgelcrsuax. Pasumuua makpoceHcamuyec-
Kux afdexTor B aTOM CAyvae onpeAeNAWres IAABEHM 00PA30M OCTATOUEHMA
AedopMarnAMM. B Goaswel Mepe 520 OTHOCHYCH K OYArOBHM 3J0HAM,
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