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AHHOTALIMSI

B paboire HUIOKCH HOBBIH 1OUXOA K PEMICHMIO 3aJa4M pacyeia apmo-
IPYHIOBBIX HAcblllel, HOCIPOEHHbIH Ha HENOCPCUCTBEHHOM Yd€1€ COBMCCIHOM paboibl
IPyH1a 1 apMHPYHIOLIMX [IPOCIIOEK HA KAXUOM 1 OPH30HIE, ydeIe COBMECIHON paBoib
HOIEHUHIbHBIX 110BEPXHOCIEH 00pyuIcHHs JIEBOrO M 1IPaBOl1O OTKOCOB HACHIIN.
Oipesened  coclaB 3axad, pesyliblalbl HOCHEHOBAIEILHOIO DPCLUCHUS  KOlOPbIX
1103B0J1K01 ODOCHOBA1L HAJUCHKHYIO M IKOHOMHYHYIO CXEMY APMHPOBAHHA KOHCTPYKLIMH
pasiiMyHpIMK Malepuaiamy. [ipusejictsl HIPUMEDPD] PACYEIa CXEM aPMMPOBAHHS 01KOCOB
HachlIeH HPH pa3iMYHBIX YCHOBUSX PACIPEACIIEHN BHELIHEH HAIPY3KH, JUIsi PasiiiHbIX
Ma repHalIOB M KOHCTPYKUHH.

Paboia  Bemionvena  K.rH.  Cemengsespim  JLU.  (Corsupophun).
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Ko n Cemenpaes J1 M (Cotospophii)

METO/IMKA PACYETA HACBIIIEA, APMHPOBAHHbIX
PA3JINYMHBIMH MATEPHAJIAMH

1. COCTOAHHE BOITIPOCA

Me1o4 apMHpOBaHKA 3CMIISIHBIX COOPYXKEHUA C LIEJIbIO HOBBILLIEHHS CIELCHH KX
YCTOHUYMBOCIM H3BECIEH JABHO, ONHAKO 10IbKO B JIOCNEAHME 104k cepa c€io
MCIIOJB30BAHMA CYLIECI BEHHO DPACIIMPHIACE B CBA3H C €M, 4T0 CIPOHICHBCIBO
3EMJISIHBIX COOPYXKEHHH NPHXOUMICH OCYLUECTBISIb B CJIOKHBIX YCHOBHSX, @ 1AKAC B
CBA3M C TEM, UTO B UIHMPOKOM acCOPTUMEHIE MOSBHIMCh HOBBIE APMUPYIOLIKE
Ma 1epHailbl, B IIEPBYIO OUEPE/Ib 1 €0 1EKCTHIILHBIE (IE€O0MIONOTHO, [€0CETKH, rEOPEETKH i
tn) PasHoobpasue I1akux MarepuajioB M HX XapaKTepHCTHK fO3BOJISEI CElOuHSs
YCHEIHO pelualb 3afadvy [IOBLILCHHA HaJyeKHOCTH paboibl seMusiHBIX COOpyXeHuii
PA3NMHHOL ) HA3HAYERUA, B 10M HHCIE U TMOBLHLUEHUR YO 1PedYCMOro ypoBHA CreneHu
YCTOAYMBOCTH OFKOCOB 3EMJISIHOIO NOJi0THA aBToMOOMmibHLIX popor Taxas 3anadq
BO3HHKAE1 IIpM CTPOMIEJIbCIBE 3EMISHOTO FOJOTHA B CIECHEHHBIX Y CIOBHSIX
CIPOUTEILCTBE BbICOKMX HACBUIEH, HCNONL3OBAHHH 1PH COOPY/KCHHM  3CMJINHOI O
NOJOIHA  MECIHBIX  IPYHIOB, OUIMMAIOIUMXCA  CPABHHICHBLHO  HEBLICOKHMM
HPOUYHOC 1HBIMH 1HOKA3a 1CIISMH, U B PSJIE APyl HX Cllydaen

MeroaMueckne  AaLlEKThl  DEIICHMS  33J1a4M  pacuela  apMOIPYHIOBBIX
KOHCTPYKUHH, B 10M 4YHCHIE M apPMHMPOBAHHBIX OIKOCOB 3EMISHOIO NONOIHA,
PA3BMBAIMCE 3apYOCKHBLIMU W OTEYECTBEHHBIMH HCCIEHOBAHMIMH HA 1IPOISDKCHUM
MHOI HX Jie1 OCHOBbI 1€0PETHYECKOT0 METOAA PACYETa apMMPOBAHHOI O IPYHId Dbl
paspabolanbl B0 @Ppanunn B 1966 100y A Bupanem u @ Hlioccepom  Jdansuesniec
pa3sBH14€ METONA HALUIO CBOE OlpaxkeHHe B Mccieposavuax M JI bostiona, C Hoyupu,
Pomciana, Xiropana, T C Uuionbaa, [ Jlenmnckoro, J R Gouwrs (Me104 cMeniennii) 1 ,p
Muolo BHMMauus >10# npofieme yaes UIM M oTedecTseHHble uccienosaieny A [l
Aemnnos, M Jlo6pos, U E Esienbes, BH 3apopuuknii, B [ Kazaprosckuii, B (
Kopans, A A Kesecos, 1O P TIlepkos, YO B Ilynos, HH Cwmypos, IO E Xcuunos,
A A LUepnany, EB Hiep6uua n gp

Bmecre ¢ TeM Hapsily ¢ HM3BECTHBIMH AOCTIDKCHWXMH B ITOM HAlIPABICHHH

CYWECIBYIO! ¥ npobiiembl, IpeOyromne JONONHHTENIoHbIX HCCHeNoBannt B nepsyio



OHCpEilb )10 OTHOCHICH K HEODXOAMMOCTH IOBBILWIEHHS YPOBHS COO1BEICIRMS
NACYCTHLIX CXEM PELIEHHS 33)(a4H PEAJIbHBIM YCIIOBHSIM pab0 1Ll aPMHUPYIOIIKX NPOCIOCK
B ROHCIPYKLHH.

CywecisyiouiHe Me104bl  pacyela apMHPOBAHHBIX  O1KOCOB  3eMUSHOIO
HOJIVITHA B CBOEM DOUBILIMHCIBE HOCSA T 1PUDIIMKEHHDIT XapaKicp, 18K KAK HE B LHOJIHOH
\EPE YUHIbIBAKOL 0CODEHHOCIM paborkl apMUPYIOLICIO MAIEPHAI B IPYHIE, €10
(varcphasia) aedopmalnshbie  csoiicisa.  Ilpakimueckn BO Beex  paspaboikas
PASMCLICHHC dPMHDYIOMIMX TIPOCAOCK 110 BLICOIE FEMIIAHOI O COOPYKCHHS (IPUHUMALICSI
(PHRCHPOBAHHBIM C HOCIOAHHBLIM 1At OM apmupoBans. Kak npasuio, npn H1oM pacuct
OPHCHIHPOBAH JIHIIbL HA ONPEACICHHC CIEIEHH YCIORYHBOCIH KOHCIPYKLUHNA B LIEIOM
He3 pemeHns sapad 110 ofecnedeHnio 1pebyeMOi CleHEeHH YC10HUMBOCIM BLeEX €L
HACICH, PABHOMEPHOIO  HAl pyXCHMS BCEX IOPU3OHIOB  apMupoBsanus, naubouce
He 1ec000PasHOUI O € 10YKH 3PCHHS LIOBBILLEHHA YCFOHYMBOCIH O1KOCA 10 1pebyeMo1o
VPUBHSL  PA3MELUICHHS  1IPOCHOEK B 1ene  3eMisHOlo  nonoiHa  Ilpy HioM  He
PACCMATPHBAIOICS 3a1a4H O1PC/ICJICHHS OILIMM&IBHOI 0 (MUHHMAIIBHO HCODX0UMHMOL0)
KOJIHUYCC) BA 1OPH 30H10B aPMHPOBAHHS, 0O0CHOBAHHO1 0 MEC12 PACHIOIIOKCHHUS KDKILOI O H3
HHX B 1CJIC 3EMIAHOLI O 1HOJIOIHY, MHHHMWIBHOIO pacxo,ua APMHPYIOIUKX MaICpIUIOB H
Ap

llposeneHHbIi  aHanM3 CYLICCIBYIOUIMX MEIOLOB  pacuyela  apMHPOBaHHbLIX
OIKOCOB, & 14KXKE€ Pe3yJIbTATOB JKCHEPHMEHIAIbHBIX HCCHCULOBAHHHA, BbIIOJHECHHbIX B
HOCJUCAHME 10/1b] MHOI MMM HCCICLOBAlEsaMY, 1103BOMI pa3pabolalbs HOBbIH, Douce
OOOCHOBAHHBIH B CpPABHEHHH C H3BECTHLIMM OIEYECIBEHHBIMH M  3apyOEXHbIMH
AHAIOIAMH, MEI0J pacdela apMOIPYHIOBbIX KOHCIPYKUMH, 1NOCIPOEHHbIH Ha
HCHOCPC/ICTBEHHOM  y4ele  yCIOBHIT  B3aUMMOJEHCIBMA  IDYHIZ H  apMMPYIOLICI O
MAlepHala Ha KaXIOM 10PH30H1e apmuposains. [1py 210M B kauccise apMUpyroLLCt 0
pieMc1a MoKer Obrib paceMoIpeH Ji0OOH KOHKpEIHbtH MalepHall NpOH3BOIBLHOIO
1Hna  (1CONONOIHO, 1€0CEIKH, IC€OPEUIElKH M JP.) C M3BCCIHLIMH  3HAYEHHSIMH
HPOMHOC THBIX M UChOPMAIIMOHHbBIX XdPaK1EpHCIHK.

Paspabo1annas Me104MKa OlIHMM3AUMOHHOIO Pacyera CXCMbl ApMUPOBAHMS

O1KOCOB HACBHICH 3EMISIHOLO 110J101HA 1IOCIPOCHA B COOIBEICIBHH ¢ paboucii 1 nuo1e30H

6



METOlA CMEIEHHA HA HPEANOJIOKEHHH CYWIECTBOBAHIL 11O IEHIHAIBHON HIOBEPXHOL 11
obpywenns Heyciolunsoil yaciu oikoca 1lpn >10M lonyckaeics peryiupyesas
BENHMUMHA CMEIEHHR HEYCIOHUHMBON Hacii OTKOCA LO NOeHHMAILHOI nosepxiocin B
KauyeciBE  [aKO  (IOBCPXHOCIH, KAK H 8  OOIBUHHCIBE HM3IBECIHBIX  MEIOLOB.

PaccMaTPHUBAE (CH KPYIIIOLHIIMHAPHUCCKAs 1I0BEPXHOCTh

2. BbILOP MOTEHIIMAJNLHON MOBEPXHOCTH OBPYRIEHMSI
HEYCTORYUBOMR YACTH OTKOCA

Ilpy pewenun 3anayn pacyera CXeMbl apMHUPOBaHHs O1KOca olpelesiolee
3HAYCHUE MMECT BHIOOP (10ICHUMAIIBHON HOBEPXHOCTH OOpYIUCHHS €10 HeyC10H4MBOH
4aciH MHOI He Cylec 18YI0IIME METOIMKK PAacyel1d daPMUPOBAHHKLIX O1KOCOB B KaueCIBe
1aKOH 1IOBEPXHOCIN PAcCMArpHBatOl JIYry OKPYXKHOCIH, 3aXBalbIBAIOLIYIO HE 104bKO
10JIy O1KOCA, HO W BEPXHWE CJIOM OcHOBanus. Bmecre ¢ ieM, npeuctaBasescs
cilecoobpasHeIM 3a4auy OlleHkH ¥ obecriedenusl YyCrouMBOCIN OCHOBAHMS HACBHLIN
peiaTh aBIOHOMHO, 4 Dacyel CXEMbl apPMHUPOBaHMs O1KOCOB OCYIIECIBANTL HPH
YCIOBUM  YCTOI4MBO10, HeueopMHUPYEMOIO OCHOBAHHA B TakoM cCilydac MOKHO
HPEAIONOKHTE, 4 10 (101 CHIIHAILHAH HOBEPXHOCTD A0/DKHA IPOXOUH | b HEPE S HOLOUIBY
01KOCa, W10 HOAIBEPKUACTCA pesyliblaTaMM MHOrOMMCieHHbIX pacdeios Ipn riom
Oyuct pewarbes sanaua obecrieucrus tpeGyemoit cienenu yctoiuusoc iy (Kip) o1koca s
LICHOM, & HE €10 Hac1

CyiecsByowsas HpaKIMKa pacye10Bs CBMACICIBCIBYE! O 1OM, 410 HEPEURO B
Kauec 1 B¢ NOJCHUHAIbHON NOBEPXHOC IM BO3MOXKHOI O 0ODPYIICHHS HCYCUTOHYHBOH YaL iy
O1KOCA pACCMATpUBACICH KPHIM4ECKan Jyra OKpPYXKHOCIH, KOIOPOH COOIBeICIBYy€!
HaMMEHbIEE B KOHKPETHBIX YCNOBHS) 3HaueHue Ko)QdHuHeH1a yCIOHYHBOCIH
otkoca TakoM nouxon ssngeics o0OOCHOBAHHBLIM MM B 10M  Cilydae, ¢Cim
paccuiadHoe sHadcnue KoddpuumMeHra yc1ofiyMBOCIH  HE3dapMHMpPOBAHOIO  OLKOCA
YUOBJIE1BOPHEL YCIIOBHIO

)} <Kyem < Kmp (1

B upoinsHom cuyuae, ecn Kycr <1, B kauecTse HOTEHUHAIBHOM 1OBEPXHOCTH



o0pywieHus  HEYCIOHYMBOH uwaciu orkoca MenecoobpasHO paccMalpuBaib  He
kpuingeckyto (Kycr) nosepxHocib, a upELENbHYI0, XO10pPOH COOIBEICIBYE)
iHaucHue Ko )(duuuenia yciOHYMBOCTH, HAHMEHEE B KOHKPCIHbIX YCIOBMSX
oungatoweecs or 1 (Kup=1)

C ydyeroM CyeCIBYIOWMX UPEACTABICHHH (0JbKO LPH BbiOpaHuOH 1aKum
00pa3oM Ho1EHIHANBHOR HHOBEPXHOCT X OQPYLLEHHS HEYC10HYMBOM YacTH 01K0OCa MOKE!
Gbits 060CHOBAHHO PAcCuUMidHa CXEMA €10 apMupoBanua, odecuednsaoas spedyemyto

CIElIeHD YCIOHUMBOCIH 01KOC]
3. UH1El PAJILHASI MOJAUPHKALINST METO/IA KIHIIC

B oleueciBeHHOH aBIOAPPOXKHON 1IpaKIMKE HPH OLEHKE YCIOHYMBOCIM OI-
KOLOB  3EMIIIHOLO  HOJIOIHE YAIIE BCEIO HCUONL3YEICH ME104  KPYlJIOUMIMHAPH-
yeckHx  nosepxHociedl  ckoiwkenns (KLIIC). Knaccuyeckas pacuernasn cxema
Me104a  npepycmatpusact pasbuenne olceka o6pyleHMs Ha  BepiHKalbHblE
Onoku oupeseneHtoil wupuasl CreneHs yCTOHUABOCIH 01KOCA 1IPH J10M OLUEHHBAEICH
110 3HaYEHHIO KOYpHIMena yC10H4HBOCTH, BBIYHCIIAEMO1 0 110 opMylie

n
Y (Pigposa+ ) D (Nigp +cb)
K= = L1 2

2 P S o ZT'

1 - KOJIMUECIBO pacueIHbIX OJIOKOB, Ha KOTOphic paibnpaercs oicek 0OpylieHHs,

P, - Bec 1pyHia Gioka,

(£, - YI0Ji HAKJI0HA HOBEPXHOCTH CKOJILXKCHHUSA 6][0!(8. K ll)plﬂ()l-l’l)’;

@ , . ¢ - CODIBEICIBCHHO YIUJ BHYIPEHHEIO TPCHHA H CLEIUICHHE IPyH1a Ha
llOBCpXHUCl H CKOJILXKCHHA,

€, - JUIMHA XOP 1bl, COSIMHAIOILETH KOHLbI AYTH CKOJILKEHNS B lpeucitax fuoka
Ilpn npaKkTHyeckoM HCLOJIL30BAHHN KIACCHYECKOH PacueIHOMH cCXempt Me101a

KIJIC B GoubiMHCIBE CHYYaEB HE YyuMibLIBACICH, 410 TOYHOCIb DE3Ylb1aioB
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BHIYHCJIGHHH BO MHOIOM OINpEJEsseTcs LIMPMHOH PacyeTHbIX OOKOB, B l1peneiax
KaXI0ro H3 KOTOPbIX Ayra CKONbXKEHHR 3aMmeHsercs xoplaoit B Hekortopbix cirywasix
HaKorieHHas TakvM 06pa3oM norpeiHocTs Moxer gocturate 15-20% kak B cTopony
YBEIIMYEHHS PAaCUCTHOIO 3Ha4YeHNs k03 HueHTa YCTOHIHBOCTH, TaK H B CTOPOHY €10
yMeHbuleHHs. [apaHTHpoBaHHas TOYHOCTL METOH@ MPH 33JaHHOH IOBEPXHOCTH
CKOJIbXKEHHA JOCTHIaetcs B Ciy4ae pazbuBkH O1CeKa 0OpyLIeHHs Ha JOCTal10MHO Boslbiloe
KOJIM4ECTBO pacyeTHbIX 6J0KOB, KOI Aa JUIKHA XOp/bl, ONIPEIEIsIoeH ocHOBaH e BioKa,
C JOCTaTOMHOM TO4HOCTBIO COBIIAAAET C JUIMHOH Ayl H OKPYXHOCIM B npeuaenax Oioka
3510 06CTOAIENLCIBO M ObIIO IONMKEHO B OCHOBY HHTEIPaILHOH MOuHDHKALI
pacuetnoli cxems! me1oia KUTIC, B noiHoM o6beme peanusyiowiei OCHOBHYK pabouyto
1IPENIOCHUIKY METO/a - 0OpyLIeHne oTKoca 1O Jiyre OKPYXKHOCIH, a HE 110 JJIOMaHoi /1/
C ee uwcnonsioranvem ofecrneuuBactcs HeoOxoauMas (OUHOCTL BLMUCHenuit Oes
NPHBJICYEHHs1 JIONOJHHUTENBHBIX MEPONPHSTH W paciuupaercs cdepa BO3IMOXKHOIO
HMCII0JIb30BaHHUs MET0/1a.

Pacuernas cxema peammsaunn meroga KUIIC B ytoM caydae onpesenscics

clieyouHMH cooTHOWEHU MU (cM. dopmyity (2)):

p;kﬁansm%ﬂ ; 3)
T;=%fj{( {—blac+5(Ba+b— A’ —§x3+L——M(;‘—a)2 ; (4)
N,= ;; ’i{;":%ﬁf@[@ am)‘ + RarcSin G X {i)]

_BIK g_"_)r-a R - (r—;'i , T (5)

a. b, R - cCoOTBErCTBEHHO KOOpPAHHATH! HEHTPA W PaiMyC OKPYXKHOCTH
CKONLIKEHHS;

A, B - napamerps! ypasuenns y=A+Bx nosepxnocrs 0/10ka,
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x, x2 - neBas 1 npaBas rpanxub pacyeTHOro 6oka;

‘T? 1= x2~ ] - H3BecTHan (popmyIia ABOHHOH NOACTAHOBKH;

I'pamnusl  pacyeTHblx 6n0KOB OHPEAENAIOICH B aBTOMAarHYECKOM DEKHME
1porpaMMHbin ty1eM. MMy SBISIIOTCA 104Ky HAIOMA KOHTYPA O1KOCE, HEPECEUEHHs My d
C KOHIYpOM 0Ikoca M [PaHHUAMH KOHCIDYKIMBHbIX CiioeB ¥ uap. B pamkax
coo1HOWE M (3-5) wHpHHa 18KHX OI0KOB H HX KOua4tCIBO HE RIIMAIOT Ha TOYHOCTDL
pe3ylibIaloB pacic10B

[lomMumo d1010, paspaGoTaHa pacueiHas cxema peain3auuH HMH1ETPAILHOM
mojpukauni meroga KUIIC, no3sossromas onpenensth, B ciydac HEOOXOUHMOCTH,
nosioxenne He T10bKO KpHinyeckoit (Kmuin), Ho n moboii upyro#l uosepxHOCTH
BO3MOXHO!1 0 0GpYLIEHHS HEYCTOHYHBbIX Yacie#l KOHCIPYKLMH, B 10M 4MClE 1 B 0611EM
cllydae YCHOBHO I1pEHesbHOM, KOIOpOoit COOTBEICIBYETr 3HaucHHe KodxhduuueHTa
yC1OHUHBOCTH, HAMMEHEE OT/IHYAIOLIEECS C Y4EIOM KOHKPEIHbIX yCiioBHit or 1.

Ilpn paspaorke CXeMbl dpMHPOBAHHA OTKOCA HEMAIOBAKHOE 3HAYEHME HUMECI
1pebyemast  creneHs ycroiiuMBocrd  orkoca. Kax  npaBwio, 1pebyemoe  3nauenue
kopduimeHIa YCTONHHBOCTH oTKOCa YCTaHaBJIMBAECTCH 6e3
pociaroysbix  o0ocHoBanuii. BMecre ¢ 1eM  1pH  IIPOEKIMPOBAHHMM  3EMIISHOIO
HONOTHA  ABTOMOOWIBHBLIX  UMOPOI B CHOXKHbIX  ycnosdsix  1pefyemoe  3naucHue
koypduuneria zanaca YCTOHUMBOCIA €10 OIKOCOB JOJDKHO HA3HA4a1bCs C
yuerom Koukpemnbix  ycuosuit. B Cowspgopuum /2 paspaboras  cuelainbHbiiA
HOUXOA, B COUIBEICIBHYM € KolopbiM  Tpefyemoc 3uauenue Ko )dpdunuenra
3a11aca YCIOHUMBOCIH U1KOCOB NACBilIHN (BLIEMKH) Olipesensicrcs 1o gopMysnc

Kip=KuNcNo/Mo, rue {6)

Ku - koxpduumenr nagexuoctv no Hadwadennto coopyxenus (cm  CHull
20201-83), amx popor 1 kareropun Ku=1.25, wm gopor 11 kareropun Kn=12,
Just jiopor [ karerop m Kie=1.15, aya popor 1V kareropun Ke=1.1;

N¢ - koYpduuueHT couerasmns Harpysok, Nc= 1-0 9;
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No-ko>dpduument neperpyskn, No=1 .2 s nacoiieH;

Mo-xosdpuienr  ycnosuii  paborsr, Mo=09  uim  ubuieBaio-
[IHHACTBIX [PYHTOB B CraGuim3dpoBaHHOM cocronnud (BblemMku) u Mo=085 8
HECTaGIIIH3UPOBAHHOM COCTOAHHH.

Bmecie ¢ Tem ucnosb3oBanne dopmynbt (6) NPUBOLMI B HEKO10pbIX
cayyasx K 3asbinedHoMy (uo 1.7) snadenmro Kip [lpakmka pacucros ciiokHbin
y4aCTKOB 3EMUISIHOIO TIOJIOTHA ABTOMOOWILHBIX [OPOr CBHACTCILCTBYET O TOM, Y10

IKCILIYTAIHOHHEsE HAIEXHOCT b TAKMX KOHCTPYKUMIt obectieunsaeres pu Kip—1 2-1 4

4. PACYET YCTOWYUBOCTU Y YCJIOBUI APMUPOBAHUS
OCHOBAHUSA HACBITNHU

I1pu pOEKTHPOBAHHK U CTPOMIENBCTBE 3CMISHOIO MOJIOTHA ABTOMOOHIILHbIX
gopor (M JAPYIMX TpPYHTOBBIX COOPYKEHHH) B CIOXHBIX YCJIOBHAX Mpodiema
obecneyerns €10 AAHMTENLHOH paboTOCHOCOOHOCTH SABNAETCH KOMIUIGKCHOH M ee
peluenne 6asupyerca Ha pesyibTarax MOCIENOBATENLHOIO PACCMOIPEHHA CCUYIOIINX
OCHOBHBIX 38124

- OLEHKH yCToiuMBOCTHM M crabumapHOCTH H B ciyyae HeobxomumociH
obecneuenns rpebyemoii crencan paboTocnocobHOCTH OCHOBAHHS HACBIIH,

- OuEHKM YCTOHHHBOCTH OTKOCOB HAaCbiIA H B cilydae HEOOXORHMOCIN
obecnieucHust 1pebyeMoill CrereHn HX YCTOHYHBOCIM C MCMOHB30BAHHEM PasiHYHbIX
MEPOHPHS Wi, B IOM YHCIIC H MC10/1a ADMHPOBAHHS;

- pacyela yCIIOBHA 3aKpCIUIEHMs YYaCTKOE OTKOCa MEXIY COCEUHHMH 10
PHM30H1aMH aApMHUPOBAHUA, HENIOCPEACTBEHHO NPHMBIKAIOMX K 06pa3ytolled 01Koca, u
pacyeTa MEpOIIPHATHI 110 3aKPEILUICHUEO 110LEPXHOCIH 0TKOCA.

Oueska yc10HuMBOCTH O1KOCa MOXET OblTh uelecooOpa3HOH 105IbKO  1IPH
YCTIOBHHM  YCIOHYMBOTO OCHOBaHHMA HacbilM. 13 1IDOTHBHOM cilyyae Takas 3auada
CTaHOBHICS HEKOPPEKIHOW, OCKONbKY HapylieHue B Toit unu uHOH Qopme yc-
TOHYHBOCTH OCHOBAHHA MOXET LIPHRECTH K YACTHHHOMY HIIH 110JTHOMY BBIXOY M3 CIPOs

KOHCTpYKUHH B LCIOM 6e30THOCUTEILHO K CTEIEHU ycroﬁlmaocm cODCIBEHHO
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01kocoB Hachliin C upyroi C10poHbI, NPH yC10HYHBOM OCHOBAHHH KOHKDETHUIUPYIOICs
yCII0BHSL PEIUEHMS 33/1a4H OLEHKM H obeclieyeHus Tpebyemoii CleneHn yCrofunBociu
OIKOCOB HAChUIH

3anaua ouexkn ¥ obecneyeHna TpebyeMol CrelleHH YCTOHUMBOCIH M Cla-
OMJIBHOCTH OCHOBAHHSl HACBILIY B 3aBHCHMOCTH 01 KOHKDETHBIX YCJIOBMH MOXEI HMEIb
PassMYHbIE Jly1H pelieHus. B CBsi3M ¢ TeM, 4To B IIPaK1MKe JOPOKHOIO CIPOHTENLCTBA
HEPEJKO BCIPEualoIca Chy4aH, KollJa Tpacca aBIOMOOMNBHOM A0pOIM HPOXOAMI 1O
Y44CTKaM PacupoCIpaHCHHMS IPYHTOB, OTHOCAIMMXCH B COOTBEICIBUM C JMOPOXHOM
Knaccnpukauneit k paspayy "cnabbix”, npH pacuere HHAMBHAYaILHBIX KOHCIPYKLMIA
3EMJIHOI O N0JI0THA BEOOXOAMMO YUHIBIBATh 310 ODCTOATENBCTBO

Kak m3pectHo /3/, K 3eMINHOMY IIOJIOTHY, COOPYKAEMOMY C MCIIOJIb30BAHHEM
"c1a0bIX" rPYHIOB B OCHOBaHHH HAChINH, IOMHMO 00WMX FpebOBanHi, B HAI0KEHHBIX
B JEACIBYIOIMX HOPMAaIMBHBIX JOKYMEHTAX, NPCIbABIAIOTCA Dl AOIOJHH [EJIbHBIX, B
1OM 4yMcCae:

-HOJKHA ObIrb HMCKIIOYEHA BO3MOXHOCIE BbIMABIMBAHHA OCIaBAAEMOI O
"ciabo10" rpyHia H3-TIOR HACbild B HPOLECCE €€ BO3BCIACHHA M JIKCILIyal1aluu
(obecniedena yCroH4MBOCb OCHOBAHHU);

HHTEHCHBHAS YaCTh OCAAKH JOJDKHA 3ABEPIUMILCS A0 COOPYKEHHS 1IOKPHITHA
(obecrieuena cTabnibHOCTE).

IIpn dTOM OuEHKa YCTOHYMBOCTH OCHOBAHHMsI MOXeEl ObiTh OCYLIECTBiIEHA C
HCII0JIb30BaHMEM H3BeC1BOIO MeToga Colo3nopHuH /3/, a IPOrHO3 OCalKK OCHOBAaHHA OF
BECa Hacbilli MOXer OblIb OCYWICCIBIEH KAK C HCHOJB30OBAHHEM HM3BECTHBLIX
upencrasienui /3/, 1ak 1 HOBOIO HOAXO04a /4,5/, LIOCTPOEGHHOIO HA pEAIN3ALUH
MareMarH4eCkKMx  KOPPEIUILHOHHBIX — Mojeled  npoueccoB  sabopatopHbix
KOMIIPECCHOHHbBIX H KOHCOJIBIALIMOHHBIX HCIIBITAHM 00pa3uoB IPYHTa pacue1HbIX CIIOEB
ocHoBanus, [1o peaynnraram Tako# oueHKu MoryT Obiib HasHauerb! /3/ MEpONPHS IHS 110

obecneyennio TpeGyemo1 0 yposHs ycToHuMBOCTH M CTROWIBHOCTH OCHOBAHHS HACBIIN.
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Puc. 1. Cxema obpyumedus oTkoca ¢ 3aX00M Xyru

B OCHOBAHHE.

B Tex ciy4asx, korma OCHOBEHHE HACBIH CIOXKEHO M3 HCAEOPMHPYCMbIX
IPYHTOSB, 3aja4a OLEHKH €ro SKCIUTYTaUMOHHON HalEXHOCTH MOXKET ObiThb pelliena
MCXOA M3 HECKOJILKO HHBbIX cooOpaxenui. [1pu »ToM MeToanka pelueHHs Takoi 3ajnauu
MOXeT Obiib LIOCIPOEHA HA HCNOJBL3OBAHMM MHTETpalbHOR Mounpukauum merona
KHIIC » peamsyrowmero ee nporpammuoro komiuiekca. Ha ocHoBe  ykasaHHbix
paspabo10K Moxket ObiTb OCYILECTBIICHA OLEHKA CTENEHH YCTORYHBOCTH OTKOCOB HAChI It
C y4eTOM paloTbl OCHOBaHMA 10 NpejelikHOMY cocrosHuio Ecnu no pesyibiaram
pacyeioB OKa3blBAETCS, Y10 IIOBEPXHOCTb OOpYLIEHMS 3axBalbiBacl HE 10JIbKO
OIKOCHYK) 4aCrb HAaChllllf, HO M BEpPXHHE CJIOH OCHOBaHus (puc 1), W npu rom
pacuderHoe 3HaueHne Ko pQHULHeH ra yCToiunBOCTH MEHbIIE FPedyeMOl 0, Pacyel CACMbl

ApMMPOBaHUS OCHOBAHHMA HACbIIIH MOXET ObiTb OCYLUECTRJIEH 11Y1€M COMOCIABICHHS
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pacyeTHON BEJIHYHHB] O110/13HEBOH HaIpy3kH E, JeficiByromeit B Touke X2 nepeccuenus
LIOBEPXHOCIM OCHOBallMst € Ayroi OKpYXHOCTH. Ilo Benuumne 1akoi Haipysku,
HAKOIVIEHHOH 110 NPOTHKEHHOCTH OYTH OT 1.X 1 BbIX0/a €€ Ha 1I0BEPXHOCIb 01KOCA 10 I.
X2, Moxel Obl1b BLIOpaH apMHPYIOWIMI MaTepHal, IIPOYHOCTHbIE 110Ka3a1€iM KOI0pOI O B
Clydae €10 yKIAUKH HEOCPEACTBEHHO HA OCHOBAHME HACHIIM 1103BOJAIOL 1ONHOCIBHO
BOCHPHHS I HAIPY3Ky E.

flpn 7rom HeoGXOAMMO yYHIBIBArL pOib OCHOBaHMA B (GOPMHPOBAHHH
3HAUeHHs KOy p¢HUHEHTd YC10HYMBOCTH KOHCTPYKLMH B LeiioM C 2TOR UeNbio cilepyer
OUEHHBA b DAIAHC YACPKUBAKLIMX U CUABHI AKX CHJI, JACHCIBYIOIUHX HA HHXXHEM
YUACIKE AyIH MEXIY T0YKAMH €€ lepecedenus ¢ ocHoBanueM C yuerom 1pebyemoro
sHateHHst Ko yppuuueHia sanaca yCIOHYMBOCTH KOHCIPYKUMH B uediom OajiaHe cuil Ha
YKA34HHOM YHAC1KE MOXET 00€CIIeHHTE HEKOTOPBIH 3arac YCIOHYUBOCTH, OLpEUEIReMbLii
B 10M unciie ¥ paboioft ocnopanus Haceiiin. Pacueinas sennunna EQ rakoro 3anaca
JoiLkHa ObITh yd1€Ha 11y1€M YIOYHEHHs 3Ha4eHus Harpysku E (puc.1), B cooiseiciBuy
¢ KOI0POH paccuu IbIBAIOICS YCIIOBHS APMUPOBAHMA OCHOBAHMA HAChILIH

Ecim xe nmo pesynbralam pacueloB OKa3sbiBaeICH, Ur0 pacHETHOE 3HAYCHME
ko)pduuneHIa  ycroM4mBOCTH  KOHCIpYKUHMH (UIpM  YCJIOBMM  3axBala  Ayloif
CJI0EB OCHOBAHHA) HE MeHbIUE TpeOyeMOro, MOXHO [IEPEXOAHMIbL K PELICHHIO
CHEAYIOWEH 3alaud-pacyeTy CXEMbl apMMpoBaHus 0JKoca (Hachllld B HEHOM)
OIHOCHIECIBHO NOICHUMAILHBIX NOBepxHocred  obpymenMa €10 HeycToHUMBBLIX

YacIeii.

5. PACYET CXEMbI APMUPOBAHUS OTKOCA

Pacuyer cxemb! apMHPOBAHMS 01KOCA OCYILECIBIACICH B COOIBCICIBUH C
OCHOBHOH paboyed 1HMIIOIE30H METOJA CMELMEHHH, 3aKIOYAIoWEHcs B 10M, YTO
apMHpylolas tpociioiika BiioyaeTcs B paboTy ML LIOCIE 1010, KaK [IPOU3OULIO
HEKCiOpOE CMEIIEHHEe HEyCIOWYMBOH 4YacTH OTKOCA HO 1OIEHLMAILHOK 110BEPXHOCIN.
Perysupyemas Besi yMHa SHOH  CMEILEHHMA  [I0BEPXHOCIM  OIKOCA  Bbi3bIBAET

JedopmipoBaHHE HIPOCIOHKH. B COOTBETCTBHH C pACYETHOM CXEMOIi METOJA CMELLEHHMI
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Puc. 2, Cxema nedopMrpoBanHus apMupyrolleit npocioiku,
1 - HeycroiiunBas JacTh OTKOCA;
2 - ycToiuMBas 4aCThL HACHINK;
3 - NOTCHUNANBHAS IOBEPXHOCTH CMCLICHUA,
4 - UCXONMHBI KOHTYP OTKOCA,
5 - nedopMHUpOBRaHHBIN KOHTYp 0TKOCA;
6 - ucxontHOE pacloHOXKEHHE TIPOCTIOHKH;

7 - noroxenue npocinoiiky nocie AehopManyy oTkoca.

1IpociiofiKa 1oclie JehOpMHUPOBAHHA 33HHMAC] MONOXKEHME, NMPEICTABICHHOE Ha puc 2
[Ipp >TOM B HeEkoropol okpecTHocld TOYKM M nepecedyenns Hpoclodkn ¢
NOTEHLHANLHOA NOBEPXHOCTBIO 1PHOBPE)EHHOE NONIOKEHHE 110J10CKI APMHUPYOLIET O
MaTepuaiia  coBllafiacl € HOT1EHUMANLHOH 110BEPXHOCIBIO, 4i0  onpeyelse)
BO3MOXHOCTE paccMOTpeHHe OajaHca CHI B IUIOCKOCIM, KACAIEHBHON K
MOTEHUHAJILHOH NMOBEPXHOCIH B 1 M.

Ilpu pacuere cxembl apMHPOBAHHA OIKOCA [IPEAYCMOIPEHO BbIIIONHEHUE

HEKOI0PbIX JOHOJIHHTENLHBIX Y08y [6).
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B ofuweM ciydae poixeH ObITh UPeAycMOIPEH yHEl JAOHONMHICNBHOH
BHELLUHEH HAIPY3KH, DACUPEAENCHHOH Ha (UKCMpOBAHHOM HHIEPBAIE 1OBEPXHOCIH
Hacblin - [loMumo 71010, MECTO  paclONOXEHHMA B t€I€  01KOCA  BCPXHCIO
10PH30H 14 APMHPOBAHHA BhIOHPAETCA HCXOAA U3 YCIIOBHMSA MHHAMAILHO J0NYCTHMOI O 11O
IEXHOJIOIHYECKUM WM  HEKOTOPhIM ApYIMM coo0paxeHuam ero 3ainyGuneHus o1
LIOBEPXHOCIH  OIKOCa Ipumepao 1o 1eM ke  coobpaxeHusM B
KAYECTBE ECTECIBCHHOIO OIPAHMYEHUA OUPEACINEICA U BEIHYMHA MHHHMLILHO
LOIIYCIMMOIO  PACCIONHHS 1O  BEPTHKAINM MEXAY COCCAHMMH  1OPH30H1aMu
apMUpOBaHHs YHCIEHHOE 3HAUEHHE TAKOH BEIMUHHBI MOXKE! MIMEHSIbCS B 3aBUCHMOCIH
01 KUHKPETHBIX YCHOBHI H CYLUECIBEHHO BIIMAET Ha Pe3y/ibIaibl PALUEIOB

Pacuel cxeMbl apMHpOBAHMA OFKOCA OCYWECIBISCICA OLHOCHICIBHO 1O-
1eHLHILHON 1I0BEPXHOCIH OOpyUIEHHS €0 HEyC10H4MBOH 4aciM, yciioBusi Boibopa
Kolopoit  onpepenens!  pasee.  LlenecooOpasHocib  paccMOTpeHMft B Kauerise
notesunainsholl  npepenshofi  (Kyer=1)  nosepxsocts, 0cobeHHO Uit O1KOCOB
MOBBIUCHHOH  KPy1u3Hbl, MOXKET OBITE NPOWLIIOCTPUPOBAHA HHpUpMaumeil,
LIPEACIARIEHHOR HA pyUC 3, HOJIYYEHHON IS OAHOIO M3 pealbHbix 00Bekros Cxema
apMHpOBAaHHA  OIKOCR, paccyhlaHHas OTHOCHTENbHO Kpuivueckoit  (Kyci=053)
HOBEPXHOCTH OBpYLIEHNs, B HIOTE OKa3bIBAEICH PACTIONOKEHHON B 30HE BO3MOXHOI O
00pyweHust HeyCcToMuMBOH 4acT¥ O1KOCa OTHOCHMIENbHO HpPEUENbHOH (I0BEPXHOCIY
o6pywennn (Kycr=1)

Ha nauaibHOM Dialie  aHAIMIMPYEICS LENECOOBPAHOCIL  OCYLIECIBICHUS
MEPOHPHUATHI 110 NOBBILEHUIO C1ENIEHH YCIOHYMBOCIH 01KoCca 1O IpehyemMol 0 ypoBHS,
B TOM YMC/iE M C HCIIOJIb30BaHHMEM Meloja apMuposasus s 91010 oueHHBaeics
YCIOHUMBOCTL  HE33APMUPOBAHHOIO OTKOca, Ecnm upm o10M pacyersoe 3HaueHne
k0 pibuumenra ycrofiuMBoCcIn O1KOCa OKasbiBAETCA HE MEHbIUE 1pefycMO10 3HAYCHHA
(Kip), Her HeoOXOHMMOCIM B paCyeTe MEpONPHAIMHA 10 YBEIMYEHHMIO ClerleHu

YCIOHHHBOCTH O1KOLA 10 1pebyeMol 0 ypoBHS

16



(A I3

(& 8)

P R

—
I\I\

- A

Puc3 Cxembl apMHPOBaHMS OTKOCA OTHOCHTENBHO 1 KPHTHHECKHX
(uiTpuxossie mtinH, Kycr—0,53) u IT npeaenssblx (Cnnoinkie
nunuK, Kycr-1) nosepxsocten o6pymienns ero HeyCToOHYMBBIX
Hacieft

B nporuBHOM cilyyac B pas kax [OCIABICHHOH 3ald4H  C  Y4€IOM
JONONHUTENbLHBIX ycnoBuil (obecneuenne tpebyemoit (K1p) cienens ycroitunsociu
OrKoCa, MHHEMANGHO Jonycrumoro 3arnybsuesus 110 CBEPXy FropH3oHid
apMHPOBaHHA OTKOCA 01 NOBEPXHOCTH, MHMHHMAJILHO [OIIYCTHMOIO PACCIOAHHA MEKIY
COCCHHHMMH 1OPH3OH1aMH apMHDPOBAaHHA, MAKCHMAJIbHOTO DACIATHBAIOWIEIO YCHIMS,

JIO1YCTHMOI O B apMHPYIOLLIEM MaTepuaie)



- ONpPENEJAEICH [IOTCHUMAIBHAS NOBEPXHOCIL BO3MOXHOIO ODpylHeHnA
HEYCI0H4HBOH 1ac1H He3aapMUPOBanHoIo orkoca (Kyciz 1);

- paccunIbIBACICH CXeMa apMHUpOBAHHS 01KOCA OTHOCHICIILHO lIOlSHLLHZUleOﬁ
HIOBEPXHOCIM BO3MOMKHOI O 00pYILEHH €10 HEYC10HUHBO#H yacty;

- pacCyH [ biBaAC1CA MHHHUMAIILHO HGOGXO}IHM&S[ UInHa am(epuop"l 3a/ICJIKH 110J10ChI
apMHDYIOIEI O Malepuajla B YCTOHYMBOM YaCTM OTKOCA HA KaKUOM 1OpH30HIE
4PMHUpOBaHHS;

- pacCUHiblBaCICHd MHHHMAIILHO HCOGXOAHMOC KOJH4YCCIBO 1lOn0C  ap-
MHPYIOLLEr0 MaTEpHaIA 112 KOKAOM NOPH30HTE apMUPOBAHMS,

- pACCUMIBIRAETCE MHHHUMAILHO HEOOXO/MMBIA  pacxoy apMHpyouies o
Mal1€pHAIa Ha KOKA0M 1 0PH3I0H 1€ apMHUDOBAHMSA.

1lpu 310M 110 reHUMAIIbHAS IOBEPXHOCTH BO3MOXKHOI O 00pylueHHs Heyc 10H4nBoH
44 11 01K0Ca OHPEUENACICH € YHETOM OlIPEACTIEHHBIX BBILIE HOJIOKEHHH

Pacuer cxembi APMHUPOBAHHA  OIKOCa OTHOCH1€JILHO llOlCHuMZUIbHOf;l 10~
BCPXHOCIH BO3MOMKHO10 00pyLIEHH €ro HEYCI10HYMBOH YaCIH OCYLIECIBISEICH CBEPXY
BHH3

Pacyer omrnmanbsHoI O paiihe} KUHKpETHOﬁ KOHCIPDYKLHH MCECTa pacloNOXeHua
KLKLO10 H3  [OPM3OHIOB aDMHDOBAHMA OCYILECIBISETCH B  Clelylowed  1o-
cicuosarensHocin I1o niBecinoii sejivunne P paspbiBHO Halpysku Malepuaia yCloBHe
JAOIYCTUMOCIH PacllO/IOKEHHS] apMUDYIOWIER NIPOCHOHKH Ha 33/iJaHHOM T'OpPH3OHIE

oupesensieIcs U3 COOrHOMICHH

Py=KuP. )

Koyddnumen: Kn perynupyer ypoBens HMCHOMB30BAHHS I1IPDH pacyerax
HPOUHOCTHBIX H JIeOpPMALMOHHBIX CBOHCIB apMUpyIoLIero Marepraia. B 3asucumocin or
0coOEHHOCTEH apMHMPYIOINEI0 MAaTepHaia, 3HAYEHHH €10 XapaKIEPUCIHK, €C1ECIBEHHbIX
ycnoBui M ycrosuii pabo1sl Malepuana B KOHCTPYKUMH 3Hadenua Ku MOIyT nsmensibes
B OCIAaTO4HO INHPOKOM jnarnasone (opuentuposoytio 0.3 < Ku < 0.75 - E.B. Hlepbuna,
MICYuup).
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Puc4. Cxema onpenenenus onTHManbHOTO MECTa PACIIOIOKEHHS
B TeJI€ OTKOCA FOPH30HTOB apPMHPOBAHHSI.

OntHManbHoEe MeCc1o PpacilofiONEHHS OHEPENHOrO0 FOPH30HTA apMHPOBAHKK
0TKOCa OnpeAenseTcs HOUCKOM TaKoH ToukH XK, B COOTBETCTBHH C KOTOPOH Ha OIpeske
(X1, Xk) Boinonssiercs (cm. puc.4) yciosue

B(Xn,Xx)y=Pn, ()
1ue XH - "x"-KoopAHHaTa TOYKH NEPECEHEHHS I'OPHIOHTA PACIIONONKEHHS! NIPEUbIILYIHCH
apMUpyIOlEH POCIONHKY (MM TOYKH BBIXOAA AYrd 1OTEHRMAILHOH (I0BEPXHOCIH
00pyIIEHHA HA ITOBEPXHOCTH OTKOCA JUIH BEPXHEIO I'OPH30HTA) C JYTOH CKOJIBKECHHS:

E(Xu,Xk)=KmpCa(Xu,Xx)-Y ui(Xu,X'x)- (9)
Ol10JI3HEBas HAIPy3Ka Ha rOPH30HT B npesesax orpeska (Xu,Xx);

K1p - tpebyemoc sHaueHue kodpdunnerta saiiaca ye10#4MBOCTH OTKOCA,

Ca(Xn,XK) - cymMapHas BEIHYHHA CABHFAIOLIMX CHII B TIPELEJiax OTPE3Ka;

VX1, XK) - CyMMapHas BESIMYMHA YACPHUBAIOLUMX CHUT HA TOM M€ OTPEIKE JyTH.

Ilpx 570M pacuerHblii FOPHM3OHT pPAacHONOXKEHHS NPOCIOHKH B IPYHIC OIKOCA
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COUIBEICIBYEI CEPEIMHE BbICOTh! (TOJILMHDI) 110JI0CHI apMUPYIOLIEI0 MalepHalia. Pacyettoe
spauyenue XK HMIEpalMOHHBIM IyTem BeiOMpaercs TakuM 00pasom, yroOni paccrosnie
MEXKIY COCEIHMMH I'ODH30OHTAMM apMHPOBAHMA HE OKa3wloCh MEHBIIE HPEUENILHO
Joitycinmol 0. B ciiyuae BO3HHKHOBEHMS Tako#H cHTyatui HeoOX0auMO SO0 HCHIONIL30BALb
apy1ol  apMHpyowmii  Matepuall, obnagalomuii  6onee  BbICOKMMM  HPO4HOCIHBIMH
HOKa3alelAMH, /MO0  yBeJIMYMBATh KOJMYECIBO LIONOC HA IOPH3OHIE HKCXOHOIO
apMHMPYIOLUEIO MAlepHala ¢ 1I0BTOPEHHEM Dacy€roOB JI0 I€X 110p, 1I0Ka DACCIOAHME 110
BEPIHKIM MEX/y COCCAHHMK 10PH30HTAMH apDMHPOBAHHS OKAKEICH HE MCHBIUE HPEAEIILHO
JA0NYCIUMOIL 0.

llpH BBINOJIHEHHH IIEPEYHCIEHHBIX YCIOBHIT OIIMMAILHOC MECTO PaCclONOKEHHS
OUCPEAHOL O (1-10) TOPH30HIA APMHPOBAHUSA MOXHO cuMIarb oupenenedtsim. 1locie s1010
MOXKHO 1ICPEXOAMIb K PacyeTy Mecla pacliojaoXkeHus cleayrowero (i+1-10) ropusoxia
APMHPOBAHUS AHANOIUUHLIM 00pazom, nonatas

Xu(i+! =Xu(i). 0]

IIpu 310M B KEXXIOM Cllydae aHAIM3UPYETCs TeKyree 3nayente Xk. Ecum B uipouecce
pacyeloB Xk okaseiBaerca OGonbmie Xp (cmpucd), 3alaya ONPEAENCHHA MHHMMALHO
HeoOXOUMMOI 0 KOJIMYECIBA TOPU3OHTOB apMHMpoBaHust ( M 1OJIOC Malephaia) M
ONIMMAIBHOIO MECIA PACHOJONKEHMSI KDKAOIO M3 HUX B TCNEC HACHIUM OIHOCHICIBHO
1I01EHLMAIBHOH TIOBEPXHOCTM BOMOXKHOTO OOpywenus HeycroiumBoli 4act O1Koca B
LIEJIOM MOXKET CYNTATBCH PELLEHHOM.

BMmecie ¢ 1eM, KaKk LOKa3aM pe3ylibrarbl MHOIOYMCIICHHBIX pacye€ios, HPH
HCIIOJB30BAHUH B KAyecTBE apMHPYIOLUMX COBDCMEHHBIX MAlCDMAIOB C  BBHICOKMMH
IIPOYHOCTHBIMK OKa3aTe/siMu (IPOMHOCTh Ha pasphiB Ooubiue 5-10 1/M) B pesynbraie
HPOBCACHHLIX 1akuM 00pa3’oM pacyeTOB MOKET OKa3albCid, Y10 BCE IOPH3OHTHI
4pMHpPOBAHUS PACHIONATATCA B HU30BOH 4acTH orkoca. B rakmx cityvasnx uenecoobpasto
paccMalpuBalb  3ajady  JUIA  BEPXOBOH, HE3aapMHPOBAHHOH 110  pesynbiaiam
HPCMECIBYIOIMX PacyeToB (puc.3), 4actu o1koca, Ha4YMHas C OlUpENENEHHs Mecia
pactiooxenns jiokansHoi (A', B', R') ycii0BHO HpenelbHO# 11I0BEPXHOC1H BO3MOXKHOI O
00pyLIenys Heyc 1041 (BOI 4acty BEPXOBOH 30HbI O1KOCA.

lipn 5TOM BO3MOXKHBI JiBA BapHaHTa PELUEHHs YKA3AHHOM JIOKabHOR 3a/aun: ¢
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HCIIONL30BAHMEM HCXOHOIO APMHPYIOLIEr0 MaTEPHala WIIM KC C 3aMEHOH €10 Ha
Apyroi, 6onee YKOHOMUYHBIA K 00aNAIOLIME MEHBIIMMH 3HAYEHHAMH NPOYHOCTHbIX
uokaszarened. B nepsom cimyyac (MCXOIHBIH apMHMPYIOLUMA MalepHail) ¢ UECIbLIO
obeciicuenns TpedyeMOH cTEneHH YCTORYHUBOCTH IPUOTKOCHBIX 4aCTel HAChiIH MUKE!
ObITh Ha3HAYeHa CXEMa ADMMPOBAHMS BEPXOBOH 43CTH OTKOCA C PACCTOSHHMEM MEHULY
COCEAHHMMH FOPH30OHTaMH, BKJIIOY2S BEPXHHMH FOPH3OHT OCHOBHOH CXEMbl APMHPOBAHHS,
PaBHLIM HIlH HECKObKO GONILIIHM MHHHMAALHO ACIycTHMOro. B rakoM ciyuae cieuens
YCTOHYHBOCTH BEPXOBOH 4actu orkoca Oyaer obecneueHa ¢ HeKO10pbIM 3anacoMm. Bo
BTOPOM CiiyHae (3aMeHa apMHpPYIOLIEro MaTepuaia) pellieHHe 3a/a4d pacyeta CXeMbi
apMHpPOBaHH1A BEPXOBOH 4aCTM OTKOCA OCYMIECTBINETCA B COOTIBETCIBHM ¢ 061LHMY
npuHUMIiaMH. Padimuue 3ainouaercs Juiie B TOM, YTO IIPH Ha3HAYEHHM CXEMb
apMHPOBaHKUs BEPXOBOM 4acTW OTKOCA CAEAYET PACCMaTpHBalb B KAuYECIBE PACHCIHON
KOHCTPYKIIHH BEPXHIO 4aCTh OCHOBHOH, HE3AaaPMHPOBAHHYIO 110 PE3yiibiaraM PEUICHHS
obuieit 3anaumn.

flo nroram peleHHs TaKoro KOMILIEKCA 3384 MOKET ObITb paccyHTaHa cXema
ONTUMAILHOIO apMHPOBaHUA OTKOCA C YHETOM YCNOBHH, ONMPEREHAEMBIX MONOWKEHHEM
obuelt 1 ToKanLHOR HpeaciibHbIX IOBEPXHOCTER CKOJIBKEHHS.

Pacxon apMHpyroniero matepyalia juis Kax/10i KOHCTPYKLIMH OlIPEAEINSEICS KaK
061UMM KOJIMHECTBOM I'OPM3OHTOB apMUPOBAHHS, TAK M KOJIMYECTBOM HOJIOC Marepualia
Ha KaXK10M FOpH30HTE, a TAIOKE MUHHMaNIbHO HeoOxoaumMoil jumHo# nosoc MaTepuaiia Ha
KaKIOM IOPHI0OHTE,

JlMHa 110JIOCBI  ADMHMPYIOWIEIO MATEPHANa Ha I'OPH30HTE APMHPOBAHNS
Ha3HaYACTCH M3 YCROBMH JIONHOTO NEpEeKpLITHS HEycroHuMBOM 4aciy O1koca H
TIPELOTBPALIEHHS BO3MOXKHOCTH BbIAEPIHBAHNS MATEPHAIA N3 IPYHIa YCIORUHBON Haciy
0TKOCa 3a CHET JeHCTBHA OlION3HEBOH Harpy3ki. [Ipy 710M yCI0BHE 3a1€NKH TIPOCIOHKH

B ycrofunBoit yactu o1koca FKO.B. ITynosbiM /1/ pesnoneno olpeneisnms 1o Gopmysie

L Sina

L=K — s
K, (P ryiuge, +1ge.)

(n

rie [, - MuHHMaBLHO HeoOxoanMas nMHA 3a)elKH ApMHUPYIOILEH [IPOCIOAKH
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B yC10HYHBOH YaCIH O1KOCA,

E,, - onosnsHeBas Harpyzka Ha ydaClKe JyrH MEXIy O4YepelHbIM H
BbILLEJEKALHM [ OPH30HTAMH aPMUPOBAHKS,

O - Yroil Mexiy KacaTeJbHOH K IIOBEPXHOCIH CKOJIBXEHHS H HOPMAnbio K
I1LIOCKOCTH 1IPOCIIOHKH B MECIE MX NIEPECCUERHS,

K - koypuumeHT, oupeaensemslii COOTHOLIEHHEM

K=K1p/Kyci, (12)

Kycr — kodbduuMeHT YCTOHYMBOCTM OTKOCA OIHOCHTENBHO {10IEHUMANLHOM
HOBEPXHOCHH 0Opy1IEHHs;

P — MHIEHCHBHOCIL BHELIHEH Harpy3kH B IOYKE [IEPECEYEHHS 10PH30H1A
APMMPOBAHHA C AyTOH OKPYXKHOCTH;

Y — YUEJbHbIi BEC IPYH ra HaJl HPOCIOHKOH;

h - 131y61Ha paciionokeHHs I'OpY30H 12 apMHPOBAHYS 01 IIOBEPXHOCTY;

K, - xoadduunes: ydera rpeHust MEXAY I'PYHIOM M Ma1€pHAIIOM IIPOCIHOHKH
(s necyansix rpys1os K,=0,83-0,9 — E.B. lllepbuna, MI'CY);

@1, ©3 - Y10 BHYTPEHHE1 0 1 pYHTa COO1BEICTBEHHO HA/l M N10]1 IPOCIOHKOH.

B 1ex ciyuasx, KOI1a NpeAycMaIpHBAE ICH apMMPOBAHHE HAChIlIM B LIEIOM, &
HE TOJILKO €€ [IPHOTKOCHBIX 4acleif, HeT HeoOXouaMMOoCTy B pacue e JIMHbI aHKEPHO#H
3a/JlelIKH 11010C apMHpYIOLIe10 MaTepnana. JUIMHA nojiochl Malepuana Ha KakioMm
IOPH30HIE ApMHPOBARMA ONpeJesseICs IIPH 3TOM DPaCCIOAHHEM MOEKIY 104YKaMH
fiepeceyeH s 1 OpH30H1a ¢ 0OpasyIoLMMH JIEBOI O H HPABOIO OIKOCOB HACbIIIH.

Paccunrannas Takum oOpasoM JjyiMHa Lmin 3ajienku 10/10cbl apMHPYHOILEIO
M3IEpHAIa HAa IOPH3OHTE I[IPEAOTBPAIIACT BO3MOXKHOCTL €€ BBIACDIMBAHMS M3 IPyHTa
yCIo4HBOIt 4acik o1koca Bmecie ¢ 1em pacu€lHoe 3HadcHue Lmin He Bo Beex Cllyyasix
obeclieunBaer jJocimkende tpedyemol crenenn Kip yc1oH4MBOCTH KOHCIPYKLUMH B
iestom M oee uyacleii. C uensio 060cHOBaHHO1 0 obectieuenmnst He Huwke 1pebyemoit
CleucHu YCI0HUMBOCTH KOHCTPYKLIMM JUIMHY 3a/IE)IKH 1I0JI0CHI aPMUPYIOLLE! O MalepHaia

Ha 10PH30H1€ HeNlecooOpa3HO ONPEAENATHL B COOTBETCIBHH ¢ ycioBueM (puc 5)
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Krp
Kup-1

Lr
t- = Lmin “

Lmn|

Kip=13

Puc5 Cxema pacuera ajiuHbI 33/I€JIKH [10J0C apMUPYIOLLEI O
Mareuana B ycToH4HBOH 4acri oTKoca

Li=max(Lmin,L1p), 10 (13)

| - HOMep 1 OpH30H1a ADMHPOBAHMA,

Lmin  MHHHMaibHO HeoOXOMMMasi HAa FOPH30HIE JUIMHA 3aUEIKH 1OJIOLBI
apMUpPYIOLLETO Malepualia, paccunranHas 1o Gopmyse (11),

LTp - paccrosHHe 110 TOPH3OHTY MEXAy noresuuaibsoit (Knp Ha puc5)
HOBEPXHOCTBIO M 1I0BEPXHOCTbIO, KOIOPOH COOTBEICTBYET 3HaueHMe KouduumeHTa

ycroHumsoct i K=Kip
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6. OCOREHHOCTHU PACYETA APMUPOBAHHbIX HACBIITEA

Bce wm3BecTHbIE METOABl PacCMaTpMBAIOT CXEMY apMHPOBAHHA TOIBKO ORHOIO
OTIIENbHO B3ATOI0 OTKOCA ROHCIPYKUMH. BMeEcTe ¢ TeM B HaChIIM 3EMIIHOrO HONOTHA
HPHCYTCTBYIOT, KaK MpaBHAo, jABa OTKOCA - NeBelit ¥ npassiH. B 3aBucuMoct oOT
KOHCTPYKTHBHBIX 0COGEHHOCTE! HAChIIH, LIHPUMHBI Npoedke#t yacTy aBTOMOOWIIBHO#M
HOpPOrd M HEKOTOPbIX APYTHX OOBCTOATENLCTE BO MHOTHX ClY4dsX OKa3bIBACTCH
JOCTATOYHBIM PACCMOTPEHME YCIOBHH apMHPOBaHHS TOABLKO OJHOI'O OTKOCA HACKIIH C
ABTOMATHYECKUM [1EPEHOCOM MNOJIYHYEHHOrO /Ul HEINO PEMiCHMA Ha APYroii U Ha HAChIIb B
nenom. OfHAKO B HEKOTOpLIX CIyvasX TaKas CXEMa apMHUPOBAHHA HACBIIM MOXET
OKa3aThCsl HEKOPPEKTHOM.

B croem GosbmmMHCTBE CyWIECTBYIOMIHE METOAMKH pacyera apMHpPOBaHHBIX
OTKOCOB HOCTPOEHBI Ha TPEAION0KEHHH CYHIECTBOBAHKSA NOTEHUHANILHON NOBEPXHOCTH
obpyuicHUa HeycToluuBOH YacT oTKoca. B kauecTBe TakoH NOBEPXHOCIH Halle BCEIO
paccMaTpuBaeTCsi Kpyrilo UMAMHADHYECkas FOBEPXHOCTL (Jyra OKPY)XXHOCIM Ha
NOIEPEYHOM pa3pe3e Hachiy), OTHOCHTEILHO KOTOPOH H paccaMThIBAETCA CXEMa
apMuposanus oTKoca. Ilpy »TOM, Kak CBHMIAETEALCTBYXOT PpE3YNbTaThl PacueroB, B
CHOMXHBIX Ciyyasx (BBICOKas HACKI(Ib, KPYTBIC OTKOCKI, BHEILHAN HArpy3Ka H yCIio8Hs ee
pacrpesesieHns ¥ Ap.) paccTosHKE oT OPOBKM OTKOCA A0 BRIXOJA NIOTERLMAILHON J1yrH
Ha NIOBEPXHOCTb JOPOI'H MOXKET ObITh 3HAUMTENBHBIM, IO KpaHHEH Mepe COIIOCTABUMbIM C

BLICOTOH HaChIIH.

Ha puc.3 nipeacrassicHbl pesynbTatsl 10CTPOCHHS HOTCHUKANBHON HpCUENbHOH
(Kycr=1) nosepxsoctv 06pyIIeHUs HEYCTORUMBOMR HacTH 11ECYAHOI0 OTKOCA OUHOIO 3
peanbtnix o6bektoB (Bepexkorckas Habepewwas, r.Mocksa), B COOTBETCTRHH C
KOTOPBIMH PACCTOSHME OT TOUYKH BBIXONA TAKOH JyI'H Ha HOBEPXHOCTH 3EMISIHOIO
nojoTHa A0 GPOBKH 0TKOCA COCTABIAET NPHMEPHO 8.5M LPH BBICOTC KOHCTPYKIHH
9.38m u kondpuunente sanoxkenus otkoca m=0.67 (56°) ¢ yueiom passomepHO
pacupeuelleHnbil 110 Beel 110BEPXHOCTH BHELIHEN HAIPY3KN HHTEHCHBHOCTHIO 3.31/M,

Pesynbiarsl 1IPOBELEHHBIX PACUETOB TAKKE CBHACTEIULCIBYIOT H O TOM, YTO B

Cliydasx HCHOJIL30BAHMS 1IPH CTPOUTEIIBCTBE 3EMIIIHOTO 110JI01a APYTHX IPYH 10K, B TOM
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YMCJIE M TJIMHMCIBIX TIOBBILEHHOM BJIAXHOCIM, TOYKA BBIXOJMA HA [OBEPXHOCIL
MOJEHUMANBHON JlyIH MOXE1 Paciioyaralbcs Ha pacclosHuu 25m u Gosee 01 Oposku
o1Koca

Ilpu pacuere cxembl apMHPOBAHMA HACBHIM M3 1IECKA C AHAIOI HUHLIMH
KOHCIPYKIMBHbIMH 110Ka3a1€/IMMH H JOIOJIHKTENLHBIMH YCIIOBHAMH 1PE/IC1ABIEHHBIC Ha
pHC. 3 pe3ysibialbl PacHETa CXEMbl APMUPOBAHHUA OMHOIO M3 OIKOCOB MalEpHalIoM 1HI11A
STABILENKA 200/45 mory1 Osilb 1€peHeceHb! Ha JpYy1OH OIKOC M Ha HAChlllb B
LI€JIOM JIMLUB B TOM CJIY4Yae, €CJIH PACCTOAHUE 01 TOUKH BBIXOJ@ NO1E€HLHAILHON 1y 1
o6pyluenns HeycToHUMBO# 4aC1M 01KOCA HA LIOBEPXHOCT b HACKiH 10 OPOBKH 01KOCA HE
IPEBLILIACT 1ONOBMHbBI WIMPHHBLI BEPXa 3EMIHOIO HONOTHA, B upoinsHom cnyuae
HONYYEHHOE 1aKMM 00pa3soM PELICHME 3ala4d PACUEra CXEMb! apMUPOBAHHA O1A4CHBHO

B35101'0 O1KOCA HY>KUACICH B KOPPEKLUHH HIPHMEHH 1CJIbHO K HACBIHIN B LICJIOM.

(an, by) . (an, bn)
1 -4

lon

Fon

RI] Rn

Ez

Ez

Fz Ez

Puc.6. Yuyer B3auMoseficIBus OTEHUHAIBHBIX I0BEPXHOCTEH
0o0pywIeHHs HeyCTOHYHBBIX YacTeH JIEBOI O H [1PaBoOro
OIKOCOB HACHIIY.
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flpu cpasuuTensHo HeOONBWIOH IUMPHHE NPOEIKEH vYacTH AOPOIM  MOXET
oxa3arbca [7], 4TO noTERUHMaIbHblE AYrH OOPYIIEHHS JICBOTO M HPaBOTO OTKOCOB
HaCbINH Tnepecekaiorcs B e Tevie. [Ipy 310M B Ciy4ae CHMMETPHYHOIO MONEPEYHOYrO
npouas Hachinu TOYKA NEpeceyeHHs TAKMX NOBepXHocTeH Oyner pacnonoxeHa Ha
BEPTHKAIM, 1IPOXOJsileH 4epe3 ocesyl JMHMIO Joporu (puc.6). B 1akom ciyyae
pelIeHHE 3aJa4yd pacdeTa CXEMbl apMUpOBAHHH Hackinn Tpebyer yuyera ycnosuit
B3aMMHOH paboThl ABYX MOBEpPXHOCTEll, NOCKONLKY OHH 00 OKasbiBAIOT BIMAHHE Ha
¢GopMHpOBaHHE BEJIHYKMHBI PACTACMBAIOUIMX YCHAWH, JNeACTBYIOUIMX HA IDYHT B
HEKOTOPOil OKPECTHOCTH TOYKY Z epeceueHus Jyr.

Jutst onpeneNieHHOCTH B NasibHEHIEM [IO[ TEPMHHOM "ONoN3HeBas Harpyska”
6ynem noHumats 3HaueHue Eor, paccunTaHHOE OTHOCHTENLHO OHOM OTHENbLHO BIATOH
1IOBEPXHOCTH 06pyineHns HEyCTOHYMBOMR 4acTH OHOFO H3 OTKOCOB.

Yuer coBmectHo#H paboTel neBoOi H 1IpaBoil Kyr' OKPYKHOCTEH 103BOAACT CAENATh
3AKJIIOUEHHE O TOM, YTO CYWECTBYET HEKOTOpasd BEPTHKANbHAN OKPECTHOCTL T. Z, B
KOIOpO# pacucTHas BeNWYHHA PACTAMMBAIOMINX YCHMIIMI OK4a3bIB3ETCH YBEINYEHHOH B
cpasHennu ¢ senuuusoi Eon. [lpn o1oM kod(hduuuenT ypenmyueHns ropn3oH1J15HON
cocrasnsrowedi Eon uiameuser csoe 3uauenne o1 Ky=1 coorBercrreHHo Ha sepxHeit (178)
H HIKHe (T.Zf[) rpaHMuax Takod okpectHocin (30HB) po Ky=2 8 Touke Z npu
CHMMETPHYHOM (pHC.6) NONEPEYHOM 1IPOPIIIE HACHIIN.

Jlus onipenenedus KOHKPETHbIX IPaHULL (T.1. ZB UZH) TaKko# 30HbI LiciecoobpazHo
BOCUOJIB30BAIbCH M3BCCTHBIM MPEACTABIEHHEM O TOM, YTO CYHICCTBYEi MUHUMAIBHO
HeoOXOAKMMAas BENHYHHA JUIHHbLL 330CAKM (PACCTOSHMS OT TOUKM 1IPHIOKEHUS
pacisrMBalole  HArpysku), 3a HpeAenaMM  KOTOpOH  pacTAruBaiollee  yCHIME,
HPHIOKEHHOE K apMHpYIOICH nrpocioiike, NOMHOCTRIO racuTca. B kauecise 1akoif
OLEHOYHOH Benu4MHbI MOXKET Obllh TIPHHATA MMHMMAILHO HeoOXxoummas Jmuaa L

33/ICHKH HOJNOCHI ApPMUPYIOILIErO MAaTepralia B YCTIOH4MBON YacTH OTKOCA, PH KOTOPOi



YC1PaHAETCA BOIMOXKHOCT b IPOCKAIL3BIBAHKA NIPOCIOHKY 110 1pYHTY (eM -ty (11))

Jisn ciydas B3aHMHOIO DacHOJIOXKEHMA [IOTEHLMAILHLIX [IOBEPXHOCIEH
oOpylieHns HeyClOHYMBBIX vacrelf JIEBONO H IPaBOIO O1KOCOB HACHINH, 11PCH
CI12BJIEHHOIO HA PHC 6, YYaCTKH 3EMIITHOIO 1IOJIOTHA, PACHONOKEHHBIE MEXIY UBYMS
AylaMH B OKPECIHOCIM BEPTHKaJIM, LPOXOMMINEH 4vepe3 OCEBYIO JIHHHIO JAOPOiH,
Ppa3inyaloIcs ycnoBHaMH hopmHpoBanma 6anaHca pac st MBaIOMIMX K CKHMAIOLIMX CHIl
B 3aBHCHMOCTH O1 BbICOIHOI O PACHOIOKEHHSA NOPHIOHTA

B BepxHe#l yacim HachlIM BO3HHMKAIOT NMEPEMEHHBIE 110 BBICO1E CHMMETPHYHbBIE
CXKHMAIOLME YCHIIMSA, OlpefenseMble JieBOH H 11pasoil ayramun O6e cuibl BelHMMHON
Ez=EouSino wsanpabijessl HaBCTpedy APYr APYI'Y € TOYKaMH IPHIOXKEHHA Ha
coo1Bercisylomux gyrax Cxumatoiumit 9¢dext 1axux chi 6yner obeclicunsaibes 10
1€X [0p, 110KAa MX BEKIOPHBIC BENMYHHBI HE BCTPETATCH Ha ock nopoi U (I Z' Ha puc 6)
I1pu paciionokeHnn ropH3oH10B apMHUPOBAHKA BBIILE 1aK0i TOUKH Hel HeobxouMMoCIn
Y4HIbIBAlb YCIIOBUS COBMeCIHOH paboini neBodl ¥ HpaBod Myl upHM ONpEUEIEHHH
pacrsimBaioliero ycuiMsi  HaumHas ¢ BbICOTHOH OIMErkH, otpeuensiemoit 1 7',
cymmapHsIi Gananc JByx Berpeunsix cun Ez coznaer paciu usarowmmii qdexr 1py rrom
JUist HEKOTOpO# rOuKH ZB pacisi MBaiowtnii 6ajuaHc Takix cuin BEPTHKAIM, 1POXOAsiiieH
4epeE3 0Ch JIOPOL U, CIAHOBH ICS1 YKBUBAIEH IHBIM E7,

BMmecre ¢ 1em H3BECTHO, 410 KOHKPE1HOMY 3HayeHuio Ez, paccumraHHomy ¢
y4YETOM MECTa DacliOjOKEeHHs PacyEeIHOH TOYKM Ha HOBEPXHOCTH ODpyLIEHHA 01KOCa,
COOTBEICIBYET RBIIOJHE KOHKPETHOE 3HAYEHHE 1IPOMDKEHHOCTH 10PH30HIAILHOIO
MHIEpBal1a, 1IPEIEIIbl KOTOPOIo ONPAaHHYHBAIOT 30HY UEHCIBHS Pacisi MBAIOIKX YCHIMIA
A 3TO 03HAYAEI, YTO MOXKHO ONPEACIMTh TaKoe nonoxenne T ZB (u T ZIH), ipy K010poM
10pU30H1ANBBOE PAacCTOAHME MEXAY AyIaMM COBLAMAeT C JUIMHOH OIPAHHYEHHO!0
nHieppasia. Bciu paccrossme Mexuy JAyramy  Ha 10pH3oHTe Oosubme  1akof

OfpaHH‘il’lTeﬂbHOﬁ BCJAM4YHHSLI, PACI1AI MBAIOILME YCHIHA, OHPCHCIBIEMbIC OFTHOCH ICIIBHO
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ORHO# YTW, HE IEPEAAETCA 110 TOPH3OHTY Ha APYTyi0. B npotusHom cinyaae npu pacyere
CXEMbl apMUPOBAlMA HAChINK JUIA Cllyyas, NPEACTaBIEHHOTO Ha puc.6, Heobxoaumo
Y4HThIBA1b AONONHHICILHBIE YCIOBHA HAMEHEHU BEJIHIHHb! PACTAIMBAIOMIMX YCHIHH HA
TOPH3OHTAaX OT YPOBHA ZB 10 yposus ZH, onpeuensiemMble B3auMHOH paboroii 1o-
TEHUNILHBIX NOBEPXHOCTEH OODYWIEHMA HEYCTOMYMBLIX vacrel JIEBOYO M INpaBoro
OTKOCOB HachifH. [1pu 3ToM Ha rpaHun@x 308l (T.ZH U T.ZB) pacTArusaiouine yCHAMs
E=Ez, a ua yposue Z coorsercreenno E=2EZ. B npenenax BuicOTHRIX HHTEDBANOR OT
Z8 10 Z u oT Z 10 ZH c y4eToM OlNpeesICHHbIX TAKKM 00pa3oM AHana3oHoB H3IMEHEHHE
3Ha4eHn# E MOXKHO NpeAnosIoHTD JIMHEHHbIM.

Takum o6pasom, 3aa4a pacyeTa CXEMbl APMUPOBAHHSA HACHITH JUIA CIIOMXHBIX
cilydaes MOXeT ObiTh peilieHa C HCHONK30BAHMEM YK€ H3BECYHBIX METOAMK
ONITHMH3ALUOHHOTO PacyeTa apMHPOBAHHBIX OTKOCOB, ECHH IPY 3TOM GYAyT YYTEHbI
OLIPCHACIICHHBIE Bbillle YCAOBHA HM3MEHEHHS BENHYMHbBl DACTAMBAIOMMX YCHIHH,
SHIAFOUIMECS TIPOSBJICHMEM PE3YNLTATOB  COBMECTHOH paborhl  HOTEHLMAILHBIX
1I0BEPXHOCTEH 0OpylLEeHns JIEBOrO K NPABOro OTKOCOB HACHINH B OKPECTHOCTH TOYKH MX
IIEPECEYEHUs B TENE 3EMISHOrO MONIOTHA. YUeT pe3ynsTaToB COBMECTHOM paboTn aByx
HOTEHUMANILHHIX OBEPXHOCTEH B HEKOTOPLIX CIY4asx MOXET KOHKPETH3IHPOBATH CXEMY
apMUPOBAHUA HACHINH, PACCYHTAHHYIO OTHOCHTESILHO OFHOIO M3 €€ OTKOCOB.

Ilpu npoeKTUPOBAHHH H CTPOHTENLCTBE 3EMAAHOIO NONOTHA ABTOMOOHIBHBIX
JIOPOT B CHOKHLIX YCIIOBUSIX NIEPECEYEHHOTrO penbeda MECTHOCTH H B HEKOTOPBIX APYTHX
Cliyuasx MOFYT PACCMarpyBarbCA BapHaHThl HECHMMETPHHHOIO HONEpeMHoro npodmuis
HaceliM, Takye CHTyauuud MOrYT BO3HHKHYIb 1IPH  IIPOXOXIEHHH “TPacchl
aBTOMOOMIILHOM JOPOTH IO KOCOrOPHLIM Y4YaCYKaM MECTHOCTH, HPH CTPOMTEbCTBE
ABTOMOOMIIBHBIX AOPOr 8 CTCCHEHHLIX, B TOM 4HCIC U I'OPOACKHX YCIIOBHAX.

Pa3paboTka WMHAMBHAYANLHLIX 1POEKTHBIX DPEINEHMH KOHCIPYKLMM Hachliy B

Clly4asix, KOIHa €€ fieBbif M UpaBbiil OTKOCHI pasymyaiorcs bo Bbico1oi, 1160
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3AI0KEHHEM, TPEOYET 1POBEUEHNA JIONIONHUTENLHBIX HCCICHOBAHNH KaK 1IPH OLICHKE
YC10HYHMBOCIY KOHCTPYKUMH, 18K H 1IPH HA3HA4YEHWH MEPONPHATHIA 10 UOBBILCHMIO

CICIIEHH £€ YCI0HYMBOCTH 10 TpebyeMoro ypoBHsi

[IlppumenHIenbs K rakKMM KOHCIPYKUMSM NPH  OIPAHMYEHHOH LIMpHHE
1I0BEPXHOCIH 3EMJIIHOIO 1I0/1I03Ha 30Ha, B IIPEUEIAaX KOLOPOH CK43bIBAEICA B3aMMHOE
BJIMAHHE LIOTEHUMAILHBIX 1I0BEPXHOCIEH BOZMOXKHOIO 00pYyLIEHHs HEYCIOHYHBLIX YacieH
JIEBOIO M 1[paBOIO OFKOCOB HACbllIH, B 3aBUCHMOCTH 01 KOHKPEIHbIX YCIOBHH MOXE]
Obl1b CMEILEHA HE T0JBKO 110 BBICOIE HACHIIM, HO H OIHOCHIENBLHO 0CH aoporyu 1lpu
DIOM 14KOE CMEMIEHHE HIPOMCXOAM I, KaK 11PaBHIIo, B CTOpOHY Boitee Giral o110iy4HO10 110
BHELLIHHMM TIPH3HAKAM 01KOCa - H0J1ee 1105101 010, MEHBILEH BBICOIbI K 1.1 (puc.7).

B npepenax 1akoi 30Hbt 8 HanOoubILIEH CIEIEHH COBMECIHOE BIIMSHUE ABYX
1101 €HLHAIBHBIX 1IOBEPXHOCIEll CKasbiBACICs B TOUKE MX NEpeceueHus u ocnabesael 110
mepe yaanenus o1 Hee. C yue1om undopMannu, HpeiciaBileHHol Ha puc 6, obnacts
PacipoCIpaHesns 30Hbl HOBbIIEHHOH HAIIPSLKEHHOCTH B 1€J1€ HAChILH OIPAHHYEHA K4K B

BEPTHKANIBHOM, 12K H B I'ODH3OH IAJIBHOM HalpaBJICHHAX. Kosnnuecisenubie OLUECHKH

r= — - T

: (a2, b2)

(a1, bi)

Puc.7. 3ona B3aHMHOYO BJIMAHMA HA YCTOHYHBOC1E aPMOTPYH10BO#H
HAChHIIH NOTEHUMANBHBIX 110BEPXHOCTEH 0OpylIeHNS €€ JIeR0I 0 U
NPaBoro 01KOCOB,
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TPaHHL] BO3MOKHOIO PACIPOCTPAHEHHA TAKOH 30HBI B APMOIPYHTOBOH HacbiNK MOI'YY
6bITh OnpeseneHL! HCXOAS U3 chexyonmx coobpaxennil.

PaccmatpuBaeTcs ycnosHblli TOPH3OHT apMHpOBaHHs, PacNONOXEHHbIA Ha
YPOBHE TOHKH INEPECEMEHMS OBYX NOTCHUMANLHBIX IOBEPXHOCICH BO3MOKHONO
o6pylweHHs HEYCTONHYHBBIX 4acTeH fIEBOr0 M NpaBoro OTKOCOB Hachii. [lomumo
3TOF0, PACCMATPHBACTCA HOHOIHHTEILHLIH YCIIOBHBIH FOPH3OHT, PAcIONCKEHHbIH BblUE
1IEPBOTO Ha ONPEEEHHOM YIAJICHUH OT Hero. PacuerHoe paccTosnue MEXAY TaKMMH
YCIIOBHbIMH TODH30HTAMH MOXET ObITh ONPEIEIIEHO KAK CPEUHCE PAacCTONHUE MEMLY
PEUILHBIMH  TOPH3OHTAMH  @PMUPOBANMA,  DAcliONOXCHHBIMM B BEPTHKANLHOM
OKICCTHOCTH TOYKH IEPECCUESHHA MOTEHIMATBHBIX NIOBEPXHOCTEH H yIANeHHbIX OT HEE HE
6autee, yeM Ha BeSIMUNHY

¢, =1.5AZmin, (14)
rae AZmin-MMHUMAIBHO JONYCIHMOE PpACCTOSHME MEXIYy COCEAHMMH FODH-
30HTaMH aPMUPOBAHSL.

B Tex ciywasx, Korja B YKa3aHHOM JMArnas’oHEC HC OKMKETCS OCHOBHBIX
I'OPU3OHTOR apPMHUPOBAHHKSA, PACCTOAHUE MEXULY YCHOBHBIMU I'OPH3OHTAMH MOXET Gbrmb
HPHHATO PABHBIM BEANYHHE

OTHOCHTENLHO ONPEAEIEHHBLIX TakuM 0Opa3oM JBYX YCIOBHBIX JOPH3OHTOB B
cootserctBuu ¢ Gopmynofi (11) pacCuurbIBAIOICH BEAMUHHLL MUHUMAILHO HEODXOMMOIT
JUIMHbL 33lEIKH  YCJIOBHOH NOUIOChI apMHMPYIOIIENO MAarepiaila, PacnolomeHHoH Ha
YPOBHC HHIKHEI'O YCIIOBHOINO FOPHU3OHTA, B YCTOHUMBEBIX Hactax JieBoio (€| ) v 1[paBoio
{£>) O1KOCOB HaChIIIH.

Torna pacuertbie BEPIMKILHBIE IPAHULB! PACTIPOCIPAHEHHS 30HbI B3aHMHOFO
BIMSHUA ABYX HOTEHUMAILHBIX MOBEPXHOCTEN B BEPTUKANLHOM HAUPABICHUA MOTYT
6bITb  OMpeAesieHbl  11I0MCKOM  TAaKWX FOPM3OHTOB, PaclONOKEHHbIX BLILE M HHKC
HIDKHENO YCJIOBHOIO IOPH30HTA, Ha KOTOPbIX FOPH3OHIAIBHOE DACCIOSHME MEKLY
HOTSHUHIBHBIMH NOBCPXHOCTAMH DABHO BEIMUHHE (pHC.7)

A 2 “5)

IopusonTaisHbe IPAHMIB] 30HbI OLPEAEHAIOTCH CHMMETPHEH OTHOCHTENLHO
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104YKH 11IEPECCYEHHUSA HOTCHUHATILHBIX llOBCpXHOCTeﬁ H YAQICHLI 01 HEE RJICBO M BlIpaBoO

(puc.7) Ha paccrosnme /.

[JolenupanbHas o1acHOCIb CYUIECTBOBAHMA TakOH 30HbL B aPMO!PYHIOBOH
KOHCIPYKLMH B K&KJIOM KOHKPEIHOM Cllyyae ONPEHENACICH €€ PaiMEepaMHB H MeC1OM
PaCnoNIOXKEHUA - YpOBHEM OJM30CIM K UIOBEPXHOCTH H OIKOCHBIM HaciiM HAChIW
OrpaHHyeHHOCID  30HBI  1IOBBUUEHHOIT HAUPDKEHHOCIH B 1) APMOIPYH I0BOH
KOHCIPYKIMHM HE HpPEANOJial a1 NPHHLHITHAIBHOIO NEPECMOIPA CXEMbl dPMHPOBAIINS
HACBIIIM, PACCUMIaHHON OHOCH1E€/LHO MeHee ycioitumsolo ee¢ orkoca s
YC1PaHEHHs BO3MOXHOIO HElaTHBHOIO BIMAHHA 1aKOH 30HBI Ha YCIOHUYMBOCIb
aPMOIPYHTOBOI O COOPYXKEHMS LENECOOOPA3ZHO YCHIIH Ib CXEMY APMHPOBAHUS HACHH M,
PacCYM1aHHY!0 OIHOCHIENBHO OMHOIO H3 €€ OIKOCOB, OAHON I0JOCOH HCXOUHOIO
apMUpPYIONICI O Marepuana orpannuerHol (2/,) umpuHbLL, YIOKEHHOH BAOIL OCCBOH
JHMHHA JIOPOIH Ha IOPH3OHIEC PACHOJOXKEHHS IOYKH I1ICPECEUYECHUS 110 1CHUHAIbHBIX

110BEpXHOCIEN C cHMME IpHeit oTHOCHrenbio Hee. Ha yposhe (puc.7)

Z'=Z-a2" (16)

U yCIpaHEHHs JONOMHHICIBHBIX HAIPIKEHHA B 4acTH 30HbI, PAclIOJIOKEHHOH Hike
TOUKM HEPECEYCHHMS NOTCHUMAILHLIX fIOBCPXHOCTEH, nenecoodpa3Ho pa3sMecinib eue
OJIHY JONONHHTENBHYIO 110J10CY apMHPYIOLIE! O Malepuaila, BO3MOXKHO, obiajsalowel o
MEHbIIMMH B CPABHEHHH C HCXOAHBIM 3HAYEHHAMH 1IPOYHOCTHbIX XapAKTEPHCIHK.

Ilpn  pacyele cxembl apMHpOBaHMs  peallbHbIX  KOHCTPYKUMA — ypOBHH
pacioJIoXeHHs TAKUX JAOLOJIHH1S/IbHLIX HOJIOC apPMUPYIOLIE] O Malepyala Mol Y1 Obllb
HECKOJILKO CMEIlieHb! (Ha Benvyudy, He npesslmaiontyilo 0.5 AZmin) ¢ gensio ux

COBMELLECHHS C FTOPH30H r'AaMH OCHOBHOY O apMHPpOBaHHA.
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7. PACYET YCJIOBUM 3AKPEIUIEHUSI YYACTKOR
OTKOCA MEX]Y COCEITHUMHU I'OPH30HTAMU
APMHUPOBAHMUSL.

Cxema apMppoBasus 0TKOCA (M HACHIIM B LIENIOM), pa3paGoTaHHas OIHOCHTENLHO
NOTEHUHAILHBIX [IOBEPXHOCTEH BOIMOXKHOTO OODYUIEHHA €10 HEeYCTOHUMBLIX 4aciei,
obecnieynsaer TpefyeMyio creneHs ycroif4MBOCTH oTKOCA BMecie ¢ rem BO MHOrMX
Cily4asX MOIyT NpOSBHTHCA JIOKQIbHbIE 30HBI HApyIIEHHs  YCTOH4YHMBOCIH
HOBEPXHOCTHBIX 4acTedi OTKOCA, PACHIONOKCHHBIX MEXKIY COCEAHHMH 1OPH3OHTaMM
apMHPOBaHHA ¥ HENOCPEACTBCHHO MpHMbIKalOmMUX K ero obpasyowed s
NPEAOTBPAILEHHA 1aKMX MNposBheHnit HeoGxoauma pa3paboTka MmeponpusaTuii 1O
3aKpENJICHHIO MOBEPXHOCTH OTKOCA. B KaXAOM Cirydae nepeueHb TaKux MEpONpHATHI

Mox<e1 OblTh PasiIH4HbIM, OAHAKO HX PAcHeT N0JDKCH OCYINECTBIATLCH HA OCHOBAHHH

(a, bi)

n

M
i
]
v
’
.
i
'
il

«Kyem=1

Puc 8 (xema pacyera yciiOBHil 3aKpeNeHHs HOBEPXHOCTHBIX
30H OTKOCA MEIKAY COCEAHMMH FOPU30OHTAMH apMHPOBaHKS
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KOHKpETHOH [ KaKuoro obwekra uxopmanuu, onpeuensemol kak cobciseHHo
KOHCTPYKLHEH, 12K H paspaboTaHHOH cXeMO#i €€ OCHOBHOIO apMHPOBAaHMSL.

Ucxonnas wagopMauds JUlsl  pacyela BeeX HM3BECIHbIX  TEXHOJIOI HYECKHX
peliesnii 3aj\auy 3aKpellIeHHs HOBEPXHOCTH OTKOCa MOXKeT ObiTb B 110JHOM 00beme
110JIyUeHa HyleM aHAIN3a YCIOBHH BOSMOXKHOIO OOpYLIEHHs YYaCIKOB OTKOCa MEXUY
COCE/IlHUIMHM TODM30OHIAMM apMHpOBaHHs ¢ yueloM B o0wieM cilyyae BJIHsiHMA
BBILCPACIIOIOKEHHBIX Yacleif 01Koca, BHELUHEH HAIPY3KH M YCIIOBHI €C pacupelesicHHs
110 BEPXY HACBHIN,

Hapyumenne yciofiuMBOCIM TakMX Yy4yacTKOB MOXET HPOM3OHIM 110 jyle
KPYFIOUMIMELPHYECKO#  1oBcpxHocrH  (pHc.8), paclONloKCHHOH B 30HE  MEXAY
COCE/HMMH TOPH30HIaMH apMHpoBaHus. IIpH 3TOM BbIICICKAILHE TOMMM OTKOCA W
fIona4a0as B MHIEpBal 30HB! JEHCTBHA TakOH ayln uvacibs oOuieil BHEUIHEH
Harpy3KH pacCMalpHBaloics Kak JNOLOJHHTENBHA] HArpy3Ka Ha YPOBEHbL PACHOIOKEHHS
BLILUENEXKAUEIO JOPH30HIa apMupoBaHMs. [lonoxenue 71ako#f  nokanbHOH  AyTH
ONpENENiCICs  YCIOBHEM MHHMMANBHOIO OTKIOHEHMS DacHCTHOIO 3HAYCHHSA
koh(huunera ycroituusociy o0pyinacMoi yaciu OIkoca B 1Ipeseliax 30Hs! OT 1, HO He
MeHse 1. Konuyeciso takux JIOKaJIbHBIX 10 BepxHocred Ha 1 Goliblie paccuM raHHo1 0
paHee KOJIMYEC1Ba NrOPH30H10B ApMUPOBAHNMS.

Jist xaK10# NoKabHOM HOBEPXHOCTH BO3MOXKHOIO OOpYyUICHHs y4acrka OIKOca
MENAULY COCEAHHMH FOPH30HTAMH aPMUPOBAHUA MOI'YT Obilb ONpENCIICHB! IPAKTIHYECKH
BCE 1OKasalead, HeoOXouMMble I pacueTa PpasiiMyHBIX  MEpoHpHALMH 1O
32KPEIUIEHHIO I0OBEPXHOCTH 0rKoca. B ToM yKciie Mory1 Obl1b paccuMianbl CleAylowHe
(puc.8) senuunnss:

-paccTosnue Lo 01 obpasylomeii o1koca 40 1epecedeHns A1 1 C BbILENSKALINM
TOPH30H IOM aPMHPOBAHMS;

- paccrosnne hi MeXLy O4EPEAHBIM U BBILICIIEKAIUMM FOPHIOH IAMH aDMHPOBAHHS,

- MHHUMaJILHO HeoOxoaumas amnna Ls 3ajeku 10J10Ch apMUPYIOLLE! 0

MarcpHajia Ha ypoBHe, paBHOYIaJIEHHOM OT COCEIHMX 1 0PH30H10B apMHUPOBAHUA,



- pac4yerHan BennyuHa Es ononinesoli Harpy3ku Ha YpoBHeE, COOTBE I CTBYIOLEM
hi/2;

- pacucTHad BenuynHa Ex nonHoH onomsueBoil Harpy3ku B NPEAEiax 30Hbl.

C #Cnoan30BaHMEM TaKMX PE3ynbraToB MolyT Obifb paccumianbl paznuuHbie
MEPONPUATHS, PHMEHSEMBIE B MPAKTUKE JJOPOKHOIO CTPOMTENLCTBA 1A 3aKPENNEH A
TIOBCPXHOCTH OTKOCOB OT nony OGOﬁM € HCIOJIL30BAHHEM IHGKHX CHHTCTHYCCKHX

MATEPHAIIOB O JXECTKMX KOHCTPYKIIMiA Ha aHKEPHO¥H OCHORE
8. IPMMEPBI PACYETOB.

Ha ocHOBE MpeIOKEHHBLIX METONMYECKMX pa3pabOTOK H peanu3yloleio ux
kominekca iporpamm juis [IDBM 6bin nposesien psjl CONOCTaBHTENLHBIX Pacyeion
lpu JTOM paccumraHnbie BapHaHTal upe/fionaraiy ycroifiuusoc u Heachopmupyemoe
ocHopanue Haceind Tlpoesxas yacts JOPOrM NpEANoNaranack JOCTATOMHO LIMPOKOH C
TeM, 4ro0pl HE YuM1bIBATL YCIIOBUS COBMECTHOH paboThl nosepxsocied o6pymieHus
JIEBOIO M 1pAaBOIO OTKOCOB Hachiiy Pacueibl 1IPOBOAMINCL B HPEIUHOI0KEHHH
OLHOPOAHBIX 110 CTPYKTYpe necyansix (c=0, (¢—25 rpan ) orkocos Bricoro#i 10m ¢
yliom sanoxesns 45 rpag (m=1) Ans palMYHBIX BEIMYMHBI M HHTEPBAIOR
pacupeeeHia BHEUIHER HAIPY3KH, pasiuyyuHbIX apMupytomux marepuaios [lpu yom
MAKCHMAJILHOE PaCcTArHBalOLICe YCHIHWC, NOHYC1HMMOE B MalCpHale, ONpeacisuioce B
cooisercisuu ¢ opmynoit (7) npu Ku=042 TpebGyemoe 3nauenue kordipuumenta
yC10HSHBOCIH OTKOCA BO BCEX PACCMO rpeHHbIX CAydanx 6b1io 1puunro passnm Kip=1 7,
MHHMMAILHO  JONIYCTHMOE 3anfyOJeHME BEPXHETO rOpM3OHIA apMHMPOBAHHH  OT
IOBEPXHOCIM HACBUIM M, MHHHMANLHO JIOIYCIMMOE PACCIOAHME MEXKIY COCCIHHUMH

{OPHI0H tamM apMUPOBdHHs 0 Sm
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Tabn 1 Pesynblaibl pacyeia (XeM apMHPOBAHKA O 1KOCOB

P=0 P=31/m (0 5-2m) P=31/m (0-50m)

N |H x4 L |[H K OBH L |H K a0 LU

a) Marepuas 1 (paspoiBHan Harpyska 12 17/m)

1 105 § 105 378 1051 105 382 136 | [36 1353
2 2% t 15 1222 256 1 151 1226 228 1t 09 131l
3360 1 14 176 3601 104 1180 302 1 074 1278
4 440 1 080 1143 440 1 080 1149 367 1 065 1247
5 508 1 068 1112 5081 068 (118 425 1 059 1215
6 569 1 06t 1079 569 1 061 1085 480 1 054 1182
7626 1 057 1042 6261 057 1049 532 1 052 1146
8 681 I 055 999 6811 055 991 631 2 099 1128
9 736 1 055 946 7742 093 98 732 2 102 1006
10794 1 059 875 8451 072 803 79 1 064 860
1t 897 1 103 68 9231 077 587 898 1 102 605

Beero It 1066 ™M 12 1153m 13 1446m
B) mazepudn H (pa3ppisudst  Harpyska 2 38 1/m)

1 115 1 115 1142 1161 116 1116 114 4 114 1339
2 198 2 083 1136 198 2 08 1140 175 3 061 128]
3 255 2 057 1123 2552 057 1127 226 3 052 1264
4 321 % 066 1136 321 3 066 1141 28 4 060 1263
5 375 3 054 1121 3763 054 1126 340 4 053 1240
6 438 4 062 1122 438 4 062 1127 400 5 060 1228
7 493 4 055 1100 493 4 055 1105 456 5 05 1196
8 543 4 050 1075 543 4 050 1081 508 5 052 1162
9 601 5 058 1059 601 5 0358 1065 558 S 050 1125
10 656 5 055 1019 656 5 055 1025 617 6 059 1087
11 710 5 054 971 713 6 057 974 676 6 059 1026
12 766 5 055 91 769 6 056 928 727 5 051 950
13 817 4 051 828 821 4 052 830 78 S5 000 874
14 881 3 064 698 890 3 069 68 860 3 073 T4

Beero 50 5079 m 52 5295m 63 704 5™

B 14641 1 npuBesetibl 1011bK0 OCHOBHbIE PE3YJIbIdIbl PACHETd LXEM APMHPOBAHHUA
HEKOTOPBIX OTKOCOB IPH PAIMYHBIX YLIOBHSIX

3uece  P-HHTEHCHBHOCTb BHewHeld Harpysku, t/M, (05-2m)-uHiepsan
paclpeiesieHnsi BHElHE Halpyskd B pacclosinuax o1 OpoBkun oikoca N-
NOPSMKOBLIA HOMEP IOpPHM30HIA apMHMpOBaHMs cBepxy BHM3, H-pacciosiHue o1

IIOBEPXHOCIM O1KOCa [0 10pHM3OHIAa apMHpOBaHHsA, M, K-kommnueciso  nosnoc
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apMUpyIOLIero MaTepHana Ha TOpH30HTe apmupoBanus, J|H-paccrosmne mexay
BLILLEJIEKALIMM H OYEPEIHBIM TOPH3OHTAMH apMUpoBaHus, L-jiMHa OUMHOH NONOCHI
apMHPYIOILEN0 MaTepuala Ha TOPH3OHTE C YHCTOM €ro aHkepHo#t sanenkn Lmin B
YCTOHYMBOI 4aCTH OTKOCA

B crpoke "Bcero" mo kaxuaoMy BapHaHTy HpHBEACHBI OOiec KONHYECTBO
apMHPYIOLIETO MATEPHANA Y €10 CyMMapHhIii pacXxof] € y4eTOM KOJIM4CC1Ba [OPH30OHTOR
apMHpPOBaHHusA, KOJIHYECTBA TOJOC MATEpHana H JNMHBI OJHOH TOJIOCHl Ha KaXAOM
FOPH30HTE apPMHPOBAHHS

Undopmauus, npencrasnennas B Tabn 1, cemaeresCraye1 o roM, 410 BO BCeX
PacCMOTPEHHBIX CTy4auX ONTHMAILHOM ABNACTCA CXEMa apMMPOBAHUA OTKOCA C
1IePEMEHHBIM 13aroM TONLKO B 9TOM CHy4ae BbINOJIHAETCH YCJIOBHE PaBHOMEPHOTO
Harpy€HHa BCEX [OPH3OHTOB apMHpOBatMsa l'Ipu JTOM B HEKOTOPbLIX ClTy4asx
HeoOXOOWMO YCHNEHHE OTAC/IBLHBIX TOPH3CHTOB apDMHDOBAaHMA - Pa3MEHICHME Ha HUX
6onee 0}HOH MONOCK! APMUPYIOLIETO MAaTEpHANA

Ananu3 pe3yiibTaloB pacHeTOB MHOTHX BAPHAHTOB CBHJETEIILC IBYET O TOM, YTO
ONTHMa/bHAd CXEMa apMHPOBaHHs OTKOCOB XapaKTEepH3yercsi OTIMUMTENILHBIMH
ocobertocaMi  [lpu obocHoBaHHO BeibpaHHOM apMupyiolieM MdrepHane, kKoriga B
COOTBETCTBHH C De3ynbTaTaMH pacyeTOB Ha KaKAOM [OPHIOHIE apMUpOBAHHA
PEKOMEHAYETCHA YKIIaublBaTh B OCHOBHOM HO OHHOﬁ II0JIOCE MATCpHalla, MUHHMAJIbHOC
PACCTOSHUE MEXY COCEAHMMH IOPU30HTAMHM aPMHMPOBAHWS OIMEYAETCS HA YPOBHSX,
olpelenseMblX TPEILKD BbICOTBI OTKOCA OT €10 ocHosaHust HauGonee paspesxenHas
(X€Ma aPMUPOBAHUA B TAKHX CIy4asnx COOTBCTCTBYCT BEPXHEH M HIDKHEH 1ac1saM O1Koca
(cm Tabn 1)

INoMuMO DTOIO, CYILECIBEHHOE BIMSHUE Ha CXEMY dpMHPOBaHMsl OrKoca
OKa3blBa€l BEJMYHHA M YCIOBHA DacnpeiciieHMsi 110 €10 TOBEPXHOCTH BHEIUHEH
Harpy3kH Tak, HAaNpHMEp, 1IPH OIPAHHYEHHOM MHICPBAIE PACHPEUCICHUS BHEIUIHCH
HaIPy3kH (YAQICHHOCTD JIEBOH M Npasoi rpaHMi 1aKOTO MHTEpBaia o1 GPOBKH 0TKOCA
coorse1CTBeHHO 2M 1 0 5m B Tabsn 1) M3MEHAIOTCH YCIOBHS apMUPOBaHHS OTKOCA Ha
HCKOTOPBIX TOPH30HTAaX YBEJIMYMBAEICSH KOIMYECTBO 110JI0C APMMPYIOINEI O MaTepHaNa ¢

COOIBE1CTBYIOLIUM HM3IMECHCHHEM yCJI()Blﬂ‘:l PACIIONOKEHNA 1 OPH3OH10B apMHPOBAHHA 1O
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BbICOIE OIKOCA M JPYIMX pacyeidbix Hokasalenei. [lpn yBenmuennu wnnvicpsaia
pactpedesieHis BHelRen Harpyski (0-50m B rabi 1) cymeci BeHHO H3MEHSEILS 1 CXxeMa
APMHPOBAHHY OLKOCa.

Hps ycnoBnu MCHONB30BAHMS B K8ucCIBE apMHUPYIOWICIO  MalepHaa,
00.12112101U€1 0 CPABHUTENBHO HEBBICOKHMH [IPOYHOCT HHIMH HOKA32 1€JBIMH, PACCYH § dHHbIE
CXEMbI  apPMHpOBAHMH OIKOCOB (2-s1 wyacik 1a0i 1) OLMYAIOICA  YBEHHYCHHBLIM
KOJIMYECIBOM  10PH30HIOB  apMHMPOBaHMA, [IOBbULEHHBIM  KOJIMUECIBOM  HONOC
apMHDYIOILEIO  MalepHalla Ha TOPM3OHIAX apMHMPOBAHMA K, COOIBEICIBEHHO,
yBEJIHUYCHHBIM  pacxojoM  apmupylomeio  maiepuana.  llenecooGpainocis
HCHOJIB30BAHUA B KAa4eClBE apMHUPYIOIUMX TrakKHX MalepHaoOB MOXel Obllb
OlpE/ElIeHa 11y1€M 1€XHUKO- )KOHOMMUYECKOI O CONIOC] aBIEHHA PA3iIHUHbIX BAPHAH 108 HIIH
HCXO/8 M3 Jpy1 X coobpakennii

Ha puc. 9-11 uppusenenbl paccuMiaHHbie CXEMbl apMHpOBalHM$  01KOCOB
10-me1poBoil necyanol HackllM Uit MX pasHbiX 3aiomkeHuil. 1Ipy )om B Kkaue-
CIBE MEPOIPHATHI 10 3aKpEIUICHHIO [OBEPXHOCIHBIX waclel oOlkoca npeuy-
CMOIPEHO MX CIUIOLIHOE apMHpOBanve 1eopewmerxamy 1una «lIpyuon - 494» B cooi-
BEICIBH C pE3ylbIdlaMM IHPOBEACHHBIX PACcYCTOB ONPEUCHEHbl 10PH30HIbL, Ha
KO10ppIX  BMEC10  Gosee  mpouHsIX  apMMpyIOWMX — Malepuanos  (1Mua
STABILENKA 200/45) moryr O6biibp upumceHenbl 1eopeweikn  Pacueinl  1po
BOJMMIMCH B HDPEMIONOKEHUMH  YC10HYMBOIO  HEAE(QOPMHPYEMOIO  OCHOBaHMS,
OICYICIBHMS BHEIIHEH HaIpy3kn JmMHa 3ajeikv  [I0JI0C apMHPYIOUICIO  Ma-
1epHalla B YCTOMYMBBIX 4acisix OTKOCA OIPEACINACE B COOIBEICIBHM €
topmystoii (I1). Cxembl apMHpOBAHMS OIKOCOB PAaCCHHIBIBAIMCH HCXOU M3 YC
nosus obecnieuenns Kip=1.3.

Pesynbiaibl, upepciabiendbie Ha puc. 9-11, csuietensciBylol o 10M, 410
HPEIIOKEHHBIE MEIOJAHYECKHE paspaboixy no3soimiol 060CHOBAIL HPHHUKIIHAILHYIO
BO3MOXHOCIb HPHMEHEHMS B OMHOH KOHCTPYKLHMHM Da3JIHUHbIX apMHPYIOLWHX
Ma1epHanoB Kak B OCHOBHOH CXEME apMHpOBaHHs, 18K H B KA4UECIBE MHIKEHEPHoIX
MEpOIPHAIHMI 110 3aKpeIUICHMI0 LOBEPXHOCIHbIX uacied olkocoB. llpu Hiom B
HEKOTOPBIX  CilyyasX IpenycMoipeHo ygsennueHroc (bonee 1) kommucciso nonoc

apMHPYIOUIEI O MATCPHaAJIa Ha OTUCIbHBIX | ODU30OHIAX.
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9. OCHOBHbIE BbIBO/Ibl.

. B paGOTC 1ipeacrasji€Hbl OCHOBbI MC10AMKH O1l1MMHU3ALHOHHOI0 pacuela

CXEMbI aDMHPOBAHHS HACHIIH, IIOCTPOEHHBIE HA HCHOJIL30BAHHH OCHOBHOH
paboyelt rMiOie3bl M3BECIHOIO METOAA CMEWIEHMI -  JOHYCK4elcs
pelyjupyemas  BCAMYHHA  Oe(OPDMHDOBaHMA  HCXOAHOIO  KOHIYpa
KOHCTPYKLMH,

Pacuer cxembl apMHpOBaHuA OCYLIECTBISIETCS C YY€10M PACIIPEACIICHHOH
Ha UPOM3BOJLHOM HMHTEpBAE€ BHELWIHEH Harpy3KH, MHHHMAILHO
JOLYCIHMOIO YPOBHs 3alily6iieHHsi BEPXHEIO 10pH30HIAa apMHpOBaHM,
MUHHMMaJILHO JIOHYCFMMOIO PacCIOSHMSA MEXAY COCENHHMH [OPH3OHIAMH
ApMMpPOBAHHS.

B xadecrBe apMupylomIgIO DJEMEHIA JOHYCKAeTCs HMCHOAb30BaHUe
paziiMYHbIX MAIEPHAIOB, 8 TOM YHMCJIE€ M CHHIETHYECKHX (1'€ONOJIOTHO,
1'E0CETIH, IEOPELIETKH), C U3BECTHLIMH XapaKTEPUCTHKAMH.

Pacyer cxembl apMUpOBaHMA OCYLIECTBIIAEICS Ha OCHOBE peaM3aliH
H3BECIHOIO DPEACIABICHHA O CyIIECTBOBaHHH MOTEHLHaIbHOH 110-
BEPXHOCIH BO3MOXHOIO OOpylieHus HeycroiunBhix yacied KOHCIPYKUMH.

B xaueciBe rakoil 1oBEpXHOC1H BbIOpaHa KpYIJIOLHAHHAPHYECKaN.

. Onpeyenexsl KpUTEPHH HOMCKA NOTCHUHATBHBIX NOBEPXHOCTEH BO3MOKHOIO

o0pyulenHss HeycTOMuMBBIX 4aclcii KOHCIPYKLMH Ha pasHbiX ClauMsax

pacyera.

. ﬂpe;u]ox(eﬂo CXEMYy apMHpOBaHHA HaCbIIM OHNpELCIsiib B COOIBCICIBMM C

Ppe3yNbTa1aMy 110CIEA0BATEIILHOI O PEUCHUA CIEYIOLINX OCHOBHBIX 3a/iay.
OlIpeJE/IEnNs yCHOBHH apMUPOBaHKs OCHOBaHHsA HACbHIH;
pacuera CXeMbl apMHPOBAHUS HACKINM O THOCH 1€JILHO OJHO10 U3 €€ 01KOCOB,
YTOYHCHHA CXEMbl aPMHMPOBAHHA HAChlllM C YYEIOM COBMECTHOH paboibl
IIOTEHUHABHLIX NOBEPXHOCTEH BO3MOXKHOIO OOpyLIEHNs HEYCTONYHBbIX
yacTeii €¢ JIEBOTO H HPABO1 O 01KOCOB, PAIHYAIOMMXCH KOHCTPYKTHBHBIMH
0cOOEHHOCT MM,

pacyera yc/OBHH 3aKpeIuieHMs 110BEPXHOCTHBIX 4acleif o1koca Mexuty
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COCEtHUMM FOPH3OHTAMH APMUPOBAHUSL,

Paspaborana Meroiuka pacdera CXeMbl apMupOBaHHs OTKOCA C YYETOM
COBMECTHOM paboTbl IpyHTa H apMHPYIOLIETO MarepHana Ha KaXKIOM
FOPH30HTE 3PMHPOBAHHA.

IMpemioxked cliocod® onpeneneHys FpaHHLy 30HBL, B TIpEfeNax KOTOpO#H
ApPMUPOBAHHLIA  IPYHT MHCHBITBIBACT BO3ACHCIBHE 1IOTCHUHMAILHBIX
NOBEPXHOCTEH BO3MOXKHOIO 0OpymIeHus HeycTOHYHBBIX Hacred JICBOrO H
HPABOIG OTKOCOB Hachind. PaspaGoransl ycnoBuMs YTOUHEHHMH CXCMb!

AapMHPOBAHNA HACBINH B MPCACHIAX TAaKO# 30HbIL.

9. PaspaGoranbl METOOMUECKHE TIOAXO/BI K PEILEHUIO 3a]1a4 110 ONPEeAeeHHIO

)’CJIOBHFI APMHPOBAHKA OCHOBAHHA HacChbillK H 3aKpeIeHus
NOBEPXHOCTHLIX yacteit oTKoca MEXKIY COCCHHVUMH TOPHU30HTaMHM ap-

MHPOBAHHA.

10. TipuBeaeHbI HEKOTOPbIE PE3YIILTATH PACUCTOB, HIOATBEPKAAIOLIHE:

HOAHOTY Y YHHBEDPCAJIbHOCTh METOAMYECKHX M PACHETHBIX CPEUCTB
PCLICHHS 3afjaYyu pacyera apMOrPYHTOBOH HACLIIIM TNpH PazNyHbIX
ycnosusx ¢ o6ocHOBaHHBIM ofecneueHeM npx JroM Tpebyemoil crenenu ee
YC10i4MBOCTH;

1ENECO00Pa3HOCTS JIONOIHUTENBHOIO PACCMOTPEHNUSA YCIIOBHIT apMUPOBAHHA
BEPXOBOH H HH30BOH HacTell OTKoCa;

PABHOMEPHOCTb HarpyIKEHHA apMHPYIOLIEIO MaTEpHania 110 BCEM 1'OPH30H-
ram apMUPOBAHUS;

4enecoobpas’HOCTb  ONpejeneHust ONTHMANLHOIO (HE HA3HAYCHHOro)
KOJIMYEC BA FOPHU3OH TOB APMUPOBAHMS ¥ OLITUMAIIBHONO MCC 12 PACHOIIOKEH S
K&@XAOIO M3 HUX B TCAC 3eMIAIOro 1oyuoTHa (1iepeMeHHbId  ar
4pMIPORAHUS);

BO3MOXHOCTB ¥ HENECO0BPA3HOCTH UCIIONIBL3OBAHUS B OJIHON KOHC IPYKHIH
PA3IMYHBIX APMUPYIOUMIHX MATCPHAIIOB;

BO3MOMKHOCDL PELUEHHs 33/1a14 (1P MUHHMAILHOM PACXO/E APMUYIOLIETO

Marepuaiia (MHHMM&HM{O Heobxoaumbie KOJIMYCCTBA T'OPU3OHTOB
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apMHMpPOBAHHA, 1OJIOC APMHMPYIOIIEIO MalepHana IipH HX MHHHMAILHO
HeODXOUMMON JUIMHE Ha KOXKIUOM 1'0PU30H 1€ apMUPOBAHNH),

CYHIECI BEHHYH) 34BUCHMOCI b PE3yJib1a10B PEILEHHMS 331841 01 PA3JIMYHBIX
YC/I0BMH (BEJIMYHHA K YCIIOBHS PACUPEACIICHHs BHCIWHEH HAIDY3KH,

XApAKTEPUCI MKH APMUPYIOILEIO MatepHala U 1p.).
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