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AHHOTALIMS

B pabole H3JI0)KEH HOBbIH 1IOAX0A K PEWCHHMIO 3alla4Hd pacyeia dpmo-
I'PYHI0BbIX HAChIIEH, HOCIPOCHHBIH HA HETNIOCPCUCTBEHHOM Y4e€I1€ COBMCCIHOH pabo bl
IPyH1a U APMHPYIOLLUMX 1IPOCJIOEK Hd KXKIUOM 10pPH30HIE, YYeIe COBMECIHON palo0ibl
[HOICHUHA/IbHBIX 110BEPXHOCICH OOpYLICHHA JIEBOrO M HPaBOIO OTKOCOB HACHIIH.
OiipejiesieH  coclaB  3anad, pesyiblarbl HOCHEHOBAICILHOIO PCLUECHUA KO10OPbIX
1H03BOJIK01 ODOCHOBA1bL HAJCKHYIO H JKOHOMHYHYIO CXEMY APMHPOBAHUS KOHCTPYKLIMH
PaMUHBIMY Malepualiamy. | ipnBeicHbl HPHMEPBS pacyeia CXEM apMHUPOBAHMS 0 1KOCOB
HACBIICH 1IPY PA3NIHYHBIX YCHOBHAX PACIIPENCIIEHHS BHEWIHEH HAIPY3KH, IS Pa3IMUHbIX
Md FepHaIOB U KOHCTPYKLMH,

Paboia  BbuiosHena  K.r.H.  Cemengscssim  JLU.  (CorosnopHum).



METO/IMKA PACYETA HACBINIEH, APMUPOBAHHDbIX
PA3JIMUHBIMU MATEPUAJIAMM

OcnoBubIe HPEANOCLUIKH;
* HAJIHYHE NOTEHHAILHON 1HOBEPXHOCTH CMELIECHUS! HEYCTOHYHUBON 4acClH KOHCIPYKLINH

(KLU1C);
* peryspyemas BendrHa AehOpMHPOBaHHA HCXOAHOI'O KOHTYPA KOHCTPYKLHH
(Meroa cMeELICHHH)
Hcxo/Hbie jlavHbIe:
* ICOMETIPUS U CIPYKTYPA KOHC IPYKLIHH;
* XapaKTCPUCTIHKH C, (0, ¥ IPYHTOB;
* IIPOMHOCTHBIC H AE(OPMALIHOHHBIC XaPAKTEPHCTHKH BPMHPYIOLLIENO MaTepHalia.
Jdonosiure/iLHbIC YCIOBHH:
* LACHPCACIICHHAA BHELLHAS HAIPY3Ka;
* MUHUMAIILHO A0 YCTHMOE 3aI71y0IIEHHE BEPXHEND NOPH30HTa apMHPOBAHUS;
* MUHHM&AJILHO JIOITYCIHMOE PacCTOsHHE MEXAY COCEARHMY FOPH30HTAMM apDMHPOBAHHS.
OcHorHbie 3 albE
® PACYET YCHOBMHA apPMHUPOBAHHS OCHOBAHHSI,
* PACYET ONTUMAHBHON CXEMbl APMUPOBAHHUSA OTKOCE;
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* pacyeT AJIMHBI 3aUEHKH 110JI0C apMHPYICLLEI'0 MAaTEPHANa;
* DACHET YCIIOBHH 3aKpCINIEHHA TI0BCPXHOCTHBIX YaCTEH OTKOCA.
OcnoBHbIC pe3ysbLTal b
* BO3MOYXKHOCIb PACCMO IPEHMS! PA3IHYHDbIX APMUPYIOUIMX MaTEPHAIIOB (1'€01I0J0 1 HO),
I€OCETKH, FCOPCIICIKH H AP.) € H3BCCTHLIMH XapaKi€pUCTHKAMM;
* DABHOMECPHOC HAIPYKEHHME aPMHUPYHOLLIECIO MAaTEpHalla 110 BCEM INOPH30HTaM,
* MUHUMAIIbHO HEOOXONHMOE (HE Ha3HAYSHHOE) KOJIHYECTIBO FOPU3OHTOB apMHPOBAHHS,;
* ONITHMAJIBHOEC MEC10 PACIIONIOKECHUA KOXI0I0 TOPU30HTA B TEIIE 3EMIBIHOIO
(10JI0THA (LIEPCMEHHbLIH LA ApMUPOBAHHS ),
* IPUMEHEHHE B OQHOH KOHCTPYKLIMHK PA3IHYHBIX aPMHPYIOHINX MATEPHAIIOR,
* 00ECHIEYEHNE HE HIDKE TPEOYEMOH CTENEHH YCTOHYNBOCTH KOHCTPYKLIHH HPH
MHUHMMA1bHO HEOOX0MMOM PACX0IE APMHUPYIOILHX MalCpHAJIOB.
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K.t n Cemenusies J1 1M1 (Corosgophi)

METO/JIUKA PACYHETA HACBIIIEH, APMHUPOBAHHbBIX
PA3JIMMHBIMU MATEPHAJIAMU

1. COCTOAHUE BOITPOCA

Mero/ apMHPOBAHKA 3EMISIHbIX COOPYXKEHHUI C 11€JIbIO HOBBIILIEHNS CICHICHH HX
YCTOHUYMBOCIH M3BECIEH JABHO, ONHAKO [0IbKO B flOCHEHHME 104k chepa €io
HCIIOJB30BAHNA CYIIECI BEHHO PACIUMPHIIACE B CBA3HM C €M, 4T0 CIPOHICHBLCIBO
3EMIISHBIX COOPYXKEHHH 1IPHUXOUMICH OCYIUECTBISIIb B CJOXHBIX YCIHOBHAX, @ IAKAC B
CBA3M C TE€M, YTO B UHMPOKOM AaCCOPTUMEHIE MOSBHIIMCb HOBBIE APMMPYIOLIKE
Ma1EpUAIIBL, B IEPBYIO OUEPE/Ib €0 IEKCTUIILHBIE (I €0IIOI0THO, [ €0CETKH, MEOPEUICTKH i
T ) PazhooOpasve I1akux MarepuajioB B HX XapakTepHUCTUK [103BOJIAECI CEl OJHS
YCHEWIHO pelualb 3afayy HOBLILCHHA HANEKHOCTH paboibl 3eMISHBIX COOPYMKEHHI
PA3IMHHOL G HA3HAYEHUA, B 10M HHACHE W NOBLIUEHUR 1O 1PeOYCMOro ypPOBHA CrEHEHH
yCTOM4YHMBOCIH OFKOCOB 3€MIISIHOIO MNOJI0THA aBTOMOOMIIbHBIX aopor Takas 3aiaya
BO3HHUKAEC1 IIpU CTPOMICIBLCIBE 3EMISHOIO Y0HOTHA B CIECHEHHBIX Y CJIOBHSX
CIPOUTENLCTBE BBICOKHMX HACHHIEH, MCHNONL3OBAHHH UPH  COOPYKCHHHM  3CMIISHOL O
NOJIOSHA  MECIHBIX  I'PYHIOB, OUIM4AOIUMXCA  CPABHHICIBHO  HEBBICOKHMH
HPOUYHOC I HBIMHU HOKA3d1C)IMH, M B PAJIE APYI HX Cllyyaes

MeioaMueckne  aLleKIel  PEIUEHMs  3QJ1a4M  pacdela  apMOIPYHIOBbIX
KOHCTPYKUMH, B IOM 4YHCIE W apMHPOBAaHHbLIX OIKOCOB 3EMIISIHOIO HOJOIHA,
PA3BUBAJIUCH 3dpPYOEKHLIMM W OIEYECIBEHHBIMH HMCCICHOBAHHIMH HA [IPO1SDKCHUM
MHOI MX Jies OCHOBbI 1€0PETHYECKOTr0 METOAA PACYEera apMUPOBAHHOI O IPYH 14 OblIH
paipaboianbl B0 Ppaduur B 1966 100y A Bupanem n @ Hlioccepom  Hanbuesee
pa3sBU1HEC METOA4 HALLIO CBOE orpaxeHue B uccienoBavusax M M1 bajiiona, C Hoypu,
Pomciana, JXXKropana, T C Muronbaa, J1 Jlenpnckoro, J R Gours (Me104 CMELIEHHH) H AP
Muo1o BHMMAHUA Y10H npobsieme yaes UM U OTEYECTBEHHBIC wccieaoBaicin A 1l
Hemupos, 3 M [obpos, U E Esiennes, BY 3apopuuknit, B J| Kazapuosckuii, I3 (
Kosans, A A Kosiecos, 1O P [lepkos, YO B llynos, HH Cwmypos, IO E Xeyunos,
A A llepnany, EB HlepObuua w ap

Bmecre ¢ 1emM Hapsiy ( H3BECTHBIMH JAOCTHIKCHWYMHM B 3TOM HAalIPABICHHH

CYWECIBYIOT H NpoDiiembl, rpcOYIOMIME NONOJHHUTENsHBIX HCCIIENOBAHKIT B nepsyio



OHCPCib YO OTHOCHICA K HEOOXOUMMOCTH [HOBBILIEHHUS  YPOBHS  COOIBCICIRHS
PACHCTHLIX CXEM PELUCHHS 33)1a4H PEIbHbBIM YCIOBUAM A0 bl aPMUPYIOLKX 11POCHIOCK
15 KOHC DY KIHH,

(ylecBytolMe Meloibl  pacyera apMHPOBAHHbIX  OIKOCOB  3eMIISIHOIO
O]V THA B CBOEM DOJBIUMHCIBE HOCAT 1PUOIIMKEHHBHT XapaKicp, 14K KAK HE B 110JIHGH
MCPC YyUHIBIBAKOT OCOOEHHOCIM paborel apMUpPYIOLICI O MalepHalld B IPYHIEC, €10
(varcpnaia)  geopmalisibie  csoicisa. llpakinueckd BoO  Becex  paspadoikan
PASMCLICHHC dPMHPYOLIHX TIPOCHOCK 110 BBICOIE 3EMIIAHOI O COOPYKCHHS [IPMHUMACICSI
(HHRCHPOBAHHBIM C HHOCIOSHHDBIM 11141 OM apMUpoBaHHs. Kak Hpasuilo, npy H10M pacycl
OPHCH THPOBAH JIHLLL HA ONIPEUCIICHHEC CIELEHM YCIOHMYHBOCIH KOHCIPYKUHHA B LIEIIOM
OC3 pelIeHHUs 3azayq 110 obecleyeHMo 1pedyeMOH CICHEHH YCIOHYMBOCIM BCEX €
HACLCH, PABHOMEPHOIO  HAIPYIKCHHS BCEX [OPU3CHIOB  apMUpOBaHus, Haubosce
HE 1CO00Pa3HO10 € 104KHM 3PCHHS HOBBILIEHUA YCIOHYHMBOCIH O1KOCa 10 1pedyemor o
VPUBHSL  PA3MEINCHHA  HPOCIOEK B 1e€le  3eMiMHOIO  Houoida  llpn »Hiom  He
PACCMATPHBAIOICH 3a1Q4H ONPCACSICHHS OIHIMM&IBHOIO (MUHHMAILHO HEODXOHMOLO)
KOJIHHCC I BA 1 OPH 30H10B dPMHPOBAHHS, ODOCHOBAHHO! O MEC 1A PACHIOIOKCHUSA KDKUOIO U3
HHX B 1€JIC 3EMIAHOI O 1I0JI01HYE, MHHHMAIBHOI O PACX0L4 apMHPYIOILKX MAICPHWIOB H
up

[IpoBeaeHHbIM  aHaIM3  CYLICCIBYOUIMX MEIOLOB  pacuela  apMHPOBAHHbIX
OTKOCOB, @ 14KXE pe3yJIbTaTOB JKCHEPUMEH IIbHbIX MCCHELOBAHHH, BBIIOJIHEHHBIX B
HOCJICAHHE 10/Ib] MHOI MMM HMCCICHOBAICIsAMH, 1103BOM paspabolals HoBbIH, 0oJice
000OCHOBAHHBIH B CPAaBHEHHHM € M3BECTHLIMM OTE€YECIBEHHBIMH H 3apyOE)XHBIMH
AHAJIOIAMH, MEI0JI pacyela apMOIPYH10BblX KOHCIPYKUMH, 1OCIPOEHHBIH Ha
HCHOCPC/ICIBEHHOM  ydele  YCIOBHH B3aUMOICHCIBHUA 1PyHIa H  apMHMpYIOLLCI O
MAlepHaia Ha KaXIOM 10pH30H 1€ apmuposatus. 1ipy y10m B kauccise apmupytoict o
ptemenra Moxker Obrib paceMmorpeH JH000H KOHKPEIHbIH MalepHall NPOH3BOIBHOL O
rnna  (1€OHONOTHO, 1€0CEIKH, I1€OPEWEIKH M UP.) C M3BECIHLIMH 3HAYCHHIMH
HPOMHOC THBIX M 4COPMAIHOHHBIX XAPAKICPHCIHK.

PaspaboianHas MEIOAMKA OlIHMM3ALMOHHOIO pacyera CXCMbl aPMHUPOBAHMS

01KOCOB HACBHICH 3CMIIIHOIO 1I0JIO1HA HOCIPOCHA B COOIBEICIBHH ¢ padoucii 1 Muo1e30i
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METOIa CMELLIEHHHT Ha HPEANOJIOKEHHN CYWECTBOBAHIN 11O IEHIMAIBHONW HHOBCPXHOU I H
ODpyLIEHHs] HEyCIOHUMBOH vaciy Oikoca Jlpn YI10oM JIonyckaeiosi pelyjiupyesas
BEJIMYUHA CMERIEHHS HEYCIOHUHMBOH 1aCiH OIKOCa HO HOICHUHAILHON Losepanoctn B
KaueCiBE (dKOH  (IOBCPAHOCIH, KK W 8B OOJBUIMHCIBE H3BECIHBIX MEIOLOB,

PacCMATPHBAL (CS KPYIIIOLHIIMHUPHUCCKAN 1IOBEPXHOCT b

2. BbILOP MOTEHIIMAJABHONW HOBEPXHOCTH OBPYUIEHWSI
HEYCTOMYUBOH YACTH OTKOCA

Iipy peweHud anauyn pacuyera CXeMbl apMUPOBAHHsA O1KOCA OUpPEUCHAIOILES
JHAYCHUE UMECT BbIOOP (10 (EHUHAIIBHON [HOBEPXHOCTH OOPYIUHEHUS €10 HCYC1OiYHBOH
qact MHOIHE cyulec 1 8yIonIHe METOIMKH pacyela apMUPOBARHLIX O1KOCOB B KAMCC 1B
1AKOH 1IOBEPXHOCIN PACCMATPHBAIOL AYTY OKPYKHOCIH, 3aXBaibIBAIOLIYIO HE 10HUBKO
10JIILY O1KOCA, HO M BEpPXHUE ClloM OCHOBaHus. Bmecre ¢ ieM, 1PEUCtAB.IACICH
LeiecoobpasHbiM 334449y OHEHKH ¥ ODECIEYECHUA YCTOWUKMBOCINM OCHOBAHUS HACbI
PEINATh ABTOHOMHO, 4 pacuel CXEMB! apMHUPOBaHMsL OTKOCOB OCYNIECIBJINTL HPH
YCHOBUH YCTOHYMBOIO, HEUCHOPMHPYEMOIO OCHOBAHHA B TaKOM Ciiy4ac MOKHO
HPEUIONIOKHTE, Y10 (IO ICHIIHAIIbHAA HOBEPXHOCTb AC/DKHAE [IPOXOAH | b YEPE 3 [HOUOUIBY
O1KOCA, 410 HOMAIBEPKIACTICH pesysihiaTaMM MHOTOYKCIEHHLIX pacudeios lipn yiom
OylCi peluaIbes 3aj1aua odbecneucHus ipebyeMon ci1eneHu ycromuunpoc iy (Kip) o1koca B
LICIIOM, @ HEC €10 HAaCI |

CyumieciByromas HpaKiMKa pacHe10B CBHUALICIBCIBYE!L O 10M, 410 HCPCURO B
Ka4yeC ! BE NOICHIHMAIBLHON HHOBEPXHOC W BO3MOXKHOI O ODPYIICHHS HCYCTOHYHBOH YdL 1Y
O1KOCAa paccMarpuBacics KpHIMYECKas Aylra OKPYXKHOCtH, KOIOPOH COOIBEICIBYE!
HAMMEHBLINCE B KOHKPETHBLIX YCAOBHS: 3HadeHue Ko GduuneH1a yCiOHYHBOCIH
O1KOCAa TakOH 1Douxoi ssiseics OOOCHOBAHHLIM JIMUIb B 10M  Cllydae, CCiin
pacCuUM1asdHOe 3HAYCHUC KOOPHHIMEHTA YCIOHYHMBOCIM HE3AaPMHUPOBAHOIO O1KOCA
YOBJIE 1 BOPSET YCIIOBHIO

| < Kycm < Kmp (1)

B upoinsHom cuyuae, ecin Kycr <], B Kayecrse HOTEHUMAIIBHOH TOBEPXHOCTH



00OpylieHHs  HEYCIOHYMBOH 4aclM oOrkoca LelecoobpasHo  pacCMalpuBaib  He
KpHinyeckyto (Kyci) noBepxHocib, a npeleibHyl0, KOTOPOH COOIBEICIBYE)
IHAUCHHE KOY()(]HUMEHI2 YCIOHYMBOCTH, HAHUMEHEE B KOHKDCIHbIX YCIOBHIX
ongaroweecs or 1 (Kip=1)

C yyeroM CyLECIBYIOWMX IPEACTABICHHH f0JbKO HpH BbiOpAHHOH 1aKuM
0OPA3OM 110 1EHUHABHOH HIOBEPXHOCTH 0OPYLUEHHS HEYC10HYMBOH Yac1y 01KOCA MOKC)
Obi1b 0OOCHOBAHHO paccuyiaHa cxema €10 apMupoBaHua, obectieunsatowasn rpedyemyto

CIEHEHb YCIOHYNBOCIH 0 1KOCA

3. UH 1 EI PAJILHASI MOJIMOUKA LIS METOJIA KINIC

B 01eycCIBEeHHOH dBIOAPPOXHOH 1PAKIMKE lPHU OLEHKE YCIOHYMBOCIM OI-
KOLOB  3CMJISIHOLO HOJOIH& 4Yale BCEIO MCUONB3YEICH MEI0A  KPYIJIOUHIHHUPH-
yecknx  nosepxHocied  ckonwxkenus (KLIIIC). Kuiaccudeckas pacdeinas  cxema
MEl10j4a hpejgycMatpuBaer paszOueHue olceka o0OpymeHHss Ha BEpiMKalbHbIC
0JIOKM OUpeUeneHHON 1uMpuBbl Creneds yCTOH4MBOCIY 01KOCA HPU I10M OLEHHBARICH

110 3HAYCHHIO KOXP(pHUMEH A yCTORYMBOCTH, BLIYUCIIAEMOL O 11O QOpMYylie

Z (PrgpCos o+ k) Z(N;tg(p; + ¢4}
K= — = e (2)

2 I Sma, ZT:

1N - KOJMUECIBO pacueiHbIX OIOKOB, Ha KOTOPbie pa3OuBacrcs 01ceK o0pyleHus,

P, - Bec 1pyHia Gioka,

(1, - YIOJI HAKJIOHA 1I0BEPXHOCTH CKOJILXKCHUA DJI0Ka K TOPU30HTY;

@ , ., ¢ -~ COOIBEICIBEHHO Y10/l BHYIPEHHEIO TPEHMA M CLEILICHHUE [PyHld Ha
HHOBEPXHOCTH CKOJILKEHMA,

¢, - JJNIHHA XOp 1bl, COEAMHAIOWEH KOHLBbI 2YTH CKOJILXKEHUS B Hipeleiiax Oioka.
lIpn npakruyeckom HC10J1b30BaHHHN KIACCHUECKOH pacuel HOH CXEMb! ME 1014

KITIC 8 QONbIUMHCIBE CHyyaeBR HE YYMibIBACICH, 410 TOYHOCIb PE3Y/iLIAIOB

3



BLIMHCJIEHHA BO MHOIOM OINPEAEC/IAETCS IUIMPHHON DPacHeTHbIX OJIOKOB, B ilpeaeiiax
KaXJ0ro M3 KOTOpPbIX Ayra CKOJILKEHHA 3aMeHsieTca XOpAoH B Hekoropbix ciiyuvasix
HAKOILIEHHas TakHM 00pa3oM norpemHocTs MoxKeT JoctHrath 15-20% xak B cTOpOH)
YBE/IMUYEHHS pacHE€1HOro 3HaueHua ko3 PuuneHTa yCTOHUHBOCTH, TaK H B CTOPOHY €10
yMEHbLICHHS. [ apaHTHpOBaHHaA TOYHOCTL METOJA [IpH  33IaHHOW NOBEPXHOCTH
CKOJIBXEHHA JOCTUTAETCs B CJTyqae pa3OMBKH OTCeKa 00OpYIIEHHS HA JI0CTAa104HO D0JIbLLOE
KOJIMYECTBO PacyeTHbIX 0JIOKOB, KOI Aa JUIKHA XOP/bl, OIIPEUEISIONIEH OCHOBaHHE Bi10K4,
C JIOCTATOYHOH TOYHOCTBLIO COBHA/AET C JUIMHOH JylH OKPYXHOCIH B Hpeuciiax 0iioka
210 of0crof1enbCiB0 U ObUIO 1IOJIOKEHO B OCHOBY HMHTEIPAILHOH MOAH(HKALIHK
pacuetHoN cxeMs! me1o4a KLITIC, B nosiHoM 00beMe peanu3yrowien OCHOBHYIO pabouylo
IPEANOCBUIKY METOAA - OOPYLUEHHE OTKOCA 110 JlyI'€ OKPYXHOCIH, 8 HE 110 NOMAaHOH /1/
C ee ucnonwniosagvem ofiecrneuusacres neolxoauimas 104HOCTL BbiMUCHeHME Oe3
NPHBJICYEHUSA JOMNOJIHHUTEIIbHBIX MCPONPUITHH W pacliHpsercs cgepa BO3MOMXKHOI O
MCHOJIb30BAHKUSA ME10/1a.

Pacuernas cxema peamsauun Meropa KLTIC B »1oM caydae onpeaessicics

CIICAYIOILIMMH COOTHOWIEHMIMH (cM. opmyary (2)):

x2 (x- a)
=R| arcSmn ; 3
¢, x| R )
x2 , B \(_——l:ii’z-—-x-—azf
T,:}—f- Ht-blax+5(Ba+b—Ap’ -—x"+ ( ) F (4)
Rl 3 3
x2(A-b+ Ba| ; S,
j=7 [2[AZb Bl T ke C )
Rivi| 2 i ¢

_B‘/[R1 (\ ”)‘P_4 Ry - (x a)JL rje: (3)
} , THE:

a, b, R - CCOOTBEICTBEHHO KOOpIHMHATHI HEHTPa H paAHyC OKPYXHOCTH
CKOJILXXECHUA,

A, B - napamerps! ypasuenust y=A-+Bx nopepxHocTH 0J10Ka,

9



x1, X2 - neBas u npaBas rpanuibl pac4eTHOTO OoKa;

lj \ = x2 -~ ¢l - H3BeCcTHas GopmyJia ABOMHOH NOACTAHOBKH,

['pannibl  pacyerHblX OOKOB Onpeaensiorcsi B aBTOMArH4ECKOM PEXKMME
1HpOIPaMMHbiM H1Y1eM. ¥IMH ABIBIOTCR TOUYKK HII0MA KOHTYPA 01KOC3, HEPECEUECHU AYTH
C KOHIYPOM OIKOCa M IPaHHUAMH KOHCIPYKIMBHbIX CjioeB 4 Jap. B naMkax
COOTHOMIEHMIT (3-5) wMpHHa [aKuX OJIOKOB H HX KOun4CCIBO HE BIMAIOT HA TOYHOCTD
PE3YJibTa10B PacyC10B

[lomumo H1010, padpaboraHa pacueiHas cxXeMa peain3auuy HMHI1ErPaIbHOMN
moupukaunn Merona KLIIC, no3sojsitomas onpeseiars, B ciydae HEOOXOUHMOCTH,
HOJIOXKEHHE He ToibKo Kpvinuyeckoi (Kmin), Ho u moboi Apyrofi 110BEpXHOCTH
BO3MOXXHO1 0 00pYLIEHHS HEYCTOHYHMBLIX Yacicil KOHCIPYKLHH, B 10M 4HCIE B B 00L1EM
c/lydae YCIIOBHO NpeLe)IbHOM, KOIOpOH COOTBEICIBYEr 3HAauY€HHE KOOPhHLHEHTA
yC10HYHBOCTH, HAUMEHEE OT/IMYAIOLLEECH C YHETOM KOHKPEIHbIX YCJIOBHH OT 1.

IIpn paspaborke cxeMb! apMUpOBaHHA OTKOCA HEMANOBDKHOE 3HAUCHHUE HMECI
1pebyemast  creneHs  YCIOHYMBOCTM  orkoca. Kaxk  npasiilo, IpeDyemMoe  3HaueHue
KO puimeH1a YCTOR4YMBOCIH OTKOCa yCTaHABJIMBAETCS Oe3
jgociarodssix  0obocHoBaHMi. Bmecie ¢ 1M 1IpH IPOEKIUPOBAHUHM  3€MJISIHOIO
HOMOTHAE  4BTOMOOWIBHBIX  UOpOI B CIOXKHLIX  yoloBMsix  tpebyemoe  3uaueHHe
koxbdHureH1a 3anaca  YCTOHUYMBOCIM €10 OIKOCOB  JIOJDKHO — HA3HA4AIbCsl C
yueroM KOHKpeIHbIX ycnoBwn. B Cowozpopumm  /2/  paspaboran  cueldabHbIA
HOUXO/, B COUIBEICIBUM € KolopbiM  1peDyemoe 3nauychue Ko)bduuueHra
3anaca yCroMuMBOCIH U1KOCOB HACKI M (BLIEMKR) Olpeaersicies 10 GopmMy)ic

Kip=KuNcNo/Mo, rue (0)

Kd - kodyphHUMEHT HAROKHOCTH 110 HAa3HAYEHHMIO coopyxenus (cvm  CHull
20201-83), wir popor 1 kareropun Ku=1.25, wm popor |l Kareropuy Kn=1.2,
just lopor HI karerop wm Ke=1.15, mm gopor 1V xareropun Ku=1.1;

N¢ - koyQduupeHT coueratdns Harpy3ok, Nc= 1-0 9;
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N o-koddduuueHt neperpyskn, No=1 .2 pis HacsiIEn;

Mo-ko3dpuumienr  ycnoBuii  paborb, Mo=09  ann  ubuieBalo-
MIIHHACTLIX TPYHTOB B CrabWim3dpoBaHHOM cocrodHnd (BbleMkd) # Mo=085 8
HECTaOW I 3HPOBAHHOM COCTOAHHM.

Bumecie ¢ Tem wucnonb3oBaHne dopMynbt (6) NpPUBOAMTI B HEKO10OPbIX
cayyasx K 3asbltieHHOMY (10 1.7) 3nadyenmro Kip [lpakivka pacueroB ClioXHbI
YYaCTKOB 3EMJISHOINO MOJOTHA ABTOMOOWIBHBIX JIOPOI CBHACTEJILCTBYET O TOM, Y10

IKCIUIYTAllHOHHAsE HAIEXKHOCT b TAKUX KOHCTPYKUMH obeclieuuBaercs 1ipH Kip—1 2-1 4

4. PACYHET YCTOHYUBOCTU U YCJIOBUA APMHUPOBAHUS
OCHOBAHHS HACBINU

[1py NpoeKTHPOBAHUK U CTPON1ENLCTBE 3€MIITHOTO NMOJIOTHA aBTOMOOMIIbHBIX
nopor (M APYINX TPYHTOBBIX COOPYXKEHHMH) B CHOXHbIX YCJHOBHAX (1podiiemMa
obecrnieyeHns €10 IJIMTENbHOH paboTocnOCOOHOCTH SIBINETCHA KOMIUICKCHOH M e
peuieHue Oasupyerca Ha pesyibrarax MOCJIEeA0BATENbHOIO PAaCCMOTPEHHA CIIELYHOHIHX
OCHOBHbIX 3a1a4;

- OUEHKH YCTOWYMBOCTH W CraDMIBHOCTH H B Cllyya€ HEODXO0AHMOCIN
obecneuenns rpebyemol crenenu paboTocnocobBOCTH OCHOBAHHS HAChIIIH,

- OUEHKM YCTOMHHBOCTH OTKOCOB HACbiM H B CJyHae HEOOXOUHMOCIN
obecrnieueHust ipebyeMON CrerneHrn WX YCTOWYMBOCTH C HCIIONB30BAHHEM PasilHYHbIX
MEDPOTIPHS fUH, B I0M YHC/IC H ME104a aPDMHUPOBAHHSI,

- pacu€la YCIOBHH 3aKpEIICHUs Y4aCTKOB OTKOCa MEXULY COCEUHHMH 10
PU30H1aMH apMUPOBAHU, HEIIOCPEACTBEHHO NPUMBIKAIOIMX K 00pa3ytollen 01Koca, i
pacyeTa MEPOIIPHATHH N0 3aKPEIUICHUIO ITOLSPXHOC I 0TKOCA.

OueHka yCl10HYMBOCTH O1KOCA MOXeT ObIThb 1E€NECOOOPA3HOH  10JIbKO  IpH
YCJIIOBHM YCIOHUMBOIO OCHOBAHMA Hacbiiyd. B 1HPOTHBHOM Cllydae 11akas 3allada
CTAHOBHICS HEKOPPEKIHOM, [IOCKOJIbKY HApPyLIEHHE B TOW WM WHOH (opMme  yC-
TOWYHBOCTH OCHOBAHHA MOXET 1IPUBECTH K YACTHHHOMY WJiH 110JJHOMY BbiXOMY U3 CI1POs

KOHCTPYKUMH B LEJUOM O€30THOCHTEIILHO K CTEICHU YCIOWYHMBOCIM CODCIBEHHO

[ ]



O1KOCOB Hachliin C JpYrodl C10poHbi, MPH yC10HYHBOM OCHOBAHHH KOHKPETUIUPYIOiCH
yCJIOBHMSL PELUCHMS 33/1a4H OLEHKH M oDeclieyeHHs TpeDyeMOH CleneHn YCTOHYHBOCIH
OIKOCOB HaChlIH

3anaua oueHkn H obecneyeHHs TpeOYEMOH CrelleHH YCTOHMYHMBOCIH M Cla-
OMJIBHOCTH OCHOBAHHA HACBIIM B 3aBUCHUMOCTH Ol KOHKPETHBIX YCJIIOBMH MOXE! HMEIDL
pa3/iyHbIe NYTH pelueHusa. B cBA3H ¢ TeM, 4To B IIPAKIHKE AOPOKHOIO CIPOHTEIILCIBA
HEPENKO BCIPEHAlOICA CAy4YdH, KOlJua Tpacca aB1OMOOHJILHOH JAOpPOIM HPOXOUMI 110
YYACTKAM pacHpOCIPAHEHHsA [PYHTOB, OTHOCAMMUXCH B COOTBEICIBHH C JHOPOXKHOH
jlaccupuKaled K paspayy "caabbix”, npu pacuere HHAMBHAYAIbHBIX KOHCIPYKLUHHA
3€MJIIHOI O 110J10THA HEODX0HMO YUHIBIBATH 310 OOCTOATEIILCTBO

Kak wu3BecTHO /3/, K 3€MJIAHOMY IIOJIOIHY, COOPYXAEMOMY C HMCHOJIBL30BAHHEM
"cj1a0bIx" rpyHTOB B OCHOBAHMH HACHINH, NIOMMMO 001MX FpeDoBanui, B HUIOKECHHBIX
B .CHCIBYHLLHX HOPMaIMBHBIX JIOKYMEHTax, NPEAbABIAIOTCH pAl LOLIOJIHMIEIIbHBIX, B
10M 4YHCJIE:

-JOJKHAa ObIrb HCKIIOYEHA BO3MOXKHOCIH BbIJABIHBAHHS OC1aBAKEMOI O
"ciiaboro" rpyHia HM3-mog HachllM B HPOLECCE €€ BO3BECACHHA H JIKCIUIyalalluu
(0becnedeHa yCToH4UMBOCTb OCHOBAHMS ),

HHTEHCHMBHAS YaCTh OCAAKHM UOIDKHA 3ABEPLUMIHCH A0 COOPYXKEHHS HOKPLITHA
(obeciieucHa CTabMIILHOCTD).

[Ipy DTOM oOliIEHKa YCTOMYMBOCTH OCHOBAHHS MOXEI ObIThb OCYLIECTBiIEHA C
MCII0J1b30BAHHEM H3Bec1RBOI0 MeToaa Coro3nopsmH /3/, a IpOrHO3 OCaliKM OCROBAHHA OF
BeCa Hacblili MOXKEr OblIb OCYWICCIBIEH KAaK C HCIOJL30BAHMEM M3BECTHBIX
npejcrasiendsyi /3/, 1ak B HOBO10 nopaxoza /4,5/, 1I0OCTPOEHHOIO HA pealiM3alHK
MaIeMarH4eckux KOPPEJBILHOHHBIX  MOJIENIEH npoueccos  J1aboparopHbIx
KOMIIPECCHOHHBIX H KOHCOJIMNALMOHHDBIX HCIIbITAHNH 00pas3iioB IPyHI1a pacy€IHbIX CJIOEB
ocHoBaHus. [10 pedynsraraM Tako# OueHKH Moryr Oblib HasHaueHb! /3/ MepolIpUs Ius 110

obeciiedeHnto TpebyemMor1 0 YpoBHA ycToHUMBOCTH M CTaOHIILHOCTH OCHOBAHYS HACIIIH.
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Puc. 1. Cxema oOpymedns oTkoca ¢ 3axoa0M RNyry

B OCHOBALMHUE.

B Tex ciyuasx, KOraa OCHOBAHHME HACBIMH CIOXEHO H3 HEAEeHOPMHpPYEMbIX
IPYHTOB, 3a/lada OLUCHKH €ro 3KCIUTYTalUMOHHOW HaAEKHOCTH MOXET ObiThb peuieHa
HCXOUA M3 HECKOJILKO HHBIX coobpaxenuil. [Ipu >1OM MeToMKa peleHns TaKOH 3auayH
MOXET Oblib HOCIPOEHA HA HMCIIOJIb30BAHMM MHTETPAIbHOR MOAM(PHKALMKM ME10/1a
KHIIC n peaimsyrowero ee nporpaMMHOro xomiuiekca. Ha ocnHose yKasjaHHbIX
paspabo10k Moxet ObiTh OCYLLECTBIICHA OLIEHKA CTEIICHH YCTOHYHBOCTH O1KOCOB HAChII I
C y4yeToM padOTbl OCHOBAHMA 110 NpPEJEJibHOMY COCTOsHHIO Eciu 110 pedylbiaiam
PacyeIOB OKa3blBAETCS, 410 IOBEPXHOCTL OOPYLUEHHA 3aXBalbiBa€l HE 10JIbKO
OIKOCHYK) 4acrb HACBII, HO W BEPXHHE CAOH OCHOBaHHA (pUC 1), M ApH H1OM
pacuyeTHoe 3HauYeHNE KOOYPPHULUUEH ra yCTORUHBOCTH MEHBILE IPEOYEMOI 0, Pacye! CACMbl

apMHUPOBaHKSA OCHOBAHHMS HACbIIM MOXET ObITb OCYLUECTBJIEH IYIEM COMOCIABICHHS
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pacyeTHON BEJIHYHHB] OIION3HEBOH HAIPpy3kH E, JeHCIBYIOLICH B TOUKE X2 11EPECCUEHHS
[HOBEPXHOCIYM OCHOBAHMSt € AYrod OKPYKHOCTH. l[lo penuunHe 1akoH Haipyskd,
HAKOIUIEHHOH 110 IPOTSHDKEHHOCTH AyTH OT 1.X1 BbIX0/1a €€ Ha HOBEPXHOC1b 01KOCA 0 1.
X2, MoxXel Obl1b BbIOpaH apMHUPYIOILHMHA MaTepHail, IIPOYHOCI HbIE 110Ka3alejik KO10poL O B
C/lydae €10 YKIAUKH HENOCPEACTBEHHO HA OCHOBAHHME HACHIIM 1103BOJAK)1 HOJHOCIbH)
BOCHPHHS 1 b HAIPY3KY E.

[ipt 7rom HeoOXOAMMO yYHIBIBATHL POJNb OCHOBAHMA B QOPMUPOBAHMH
3 HAUCHHA KOXpHuneH1a yC10RYUBOCTH KOHCTPYKLUMH B LesioM C DTOH LeNblo Clledyer
OLCHHBAIb OWIAHC YACPXUBAKILMX WM CUBHIAKOWIKX CHJI, JEHCIBYIOLUMX HA HHMKXHCM
VYACIKE AYIH MEXy 104KaMH €€ nepeceyeHus ¢ ocHosaHueM C yuyeiom 1pebyemoro
sHAUCHH KO yD(HLMEHTA 3a11aca YCIOHYHMBOCTH KOHCIPYKUMHM B LE/IOM OajlaHC CHII Ha
YKA3AHHOM YHACIKE MOXKEE QOECIICYHTR HEKOTOPBIH 3411aC YC1O0HYHBOCTH, OLPEUCIIAEMBbL
B 1OM umnciie ¥ pabo1o# ocHoBanust Hachiiim. Pacueinas senmunna EQO i1axoro 3anaca
J0ILKHA ObITb YUI€HA 11y1€M YIOYHEHHS 3HayeHus Harpysku E (puc.l), B cooiBeIcIBuH
¢ KOIOPOH pacCUH I1bIBAKYICH YCIIOBUSA aPMHPOBAHUA OCHOBAHMSA HACHIHH

Ecin e 1o pesyiabralaM pacyeloB OKa3dbiBaciCs, 4Yro pacyeTHOE 3HAYCHUE
kO yppuuUHEeHIda  YCTOHYHMBOCTH  KOHCIPYKUMH (IpH  YCJOBHMHM  3axBalida  AyIOi
CJIOEB OCHOBAHHMA) HE MeEHbIUE TPEOYEMOro, MOXHO [IEPEXOUAHTbL K PEULICHHK)
CHEAYIOWIEH 3aaUM-paCUCTy CXEMbl apMHUpOoBaHug OIKOca (Hachill B HEHOM)
OIHOCHICIIBHO 1OICHUHAIBHbIX TIOBEPXHOCIEH 00pylleHMa €10 HEyCTOMYMBBLIX

yaceH.

5. PACUHET CXEMbl APMUPOBAHUA OTKOCA

Pacuer cxeMbl apMHPOBAHMA O1KOCAd OCYIUECIBJIACICHA B COOIBCICIBHH C
OCHOBHOH paboyer 1MII0I€30H METO0Ja CMEWIEHUH, 3aKIOYArINEHCH] B 10M, YTO
ApMUPYIOWAs UPOCHOHKA BKIKOYAETCH B paboTy JIHUIL LHOCIE 1010, KAK IPON30LLIO
REKOI0POE CMELEHHE HEYCIOMUMBOM 4aCT¥ OTKOCZ 11O HOIEHUMAILHOH HOBEPXHOCIH.
Peryimpyemas  Be/ll YHHA  SHOH  CMEUICHHs  [IOBEPXHOCIM  OIKOCA  BhI3bIBACT

11ehOpMHPOBAHHE [IPOCIIOHKH. B COOTBETCTBHH C paCUYECTHOH CXeMOH MeTolla CMEILICHMI
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Puc. 2. C(xema aediopMHpOBaHMSA apMUPYIOILEH NPOCIOHKN.

] - HeyCTOHYHBasA YacTk OTKOCA;

2 - yCTOMUYMBAA YaCTh HACKIIHK;

3 - noTCHIMANBLHA) OBEPXHOCTHL CMCILCHNA;
4 - UCXOAHBI KOHTYP OTKOCA;

5 - nedopMUPOBAHHBIH KOHTYpP OTKOCA;

0 - UCXOIHOE PaCliOIOXKEHHUE TIPOCITIOHKH;

7 - nonokeHUe NPOCNOKY nocie aehopManum 0TKoca.

[IPOCIIOHKa 110CIe HeHOPMHUPOBAHHMA 3aHHMAET NMONOXKEHHE, MPEACTABICHHOE Ha puc
[Ipp >TOM B HEKOrOopoH OKpECTHOCIM TOWKH M 1epecedyeHus HpOCIOHKH ¢
NOTEHLHANILHOH NOBEPXHOCTBIO 1IPHOOPEICHHOE [IOJIOKEHHE 110JI0Chl APMUPYIOLLEI O
MaTepuasnia CcoBlajacl € HOTEHUHMaIBHOH 1HOBEPXHOCIBIO, 410  Onpepelsel
BO3MOXHOCTh pPAaccMOTpeHHe OananHca CHII B IUIOCKOCIH, K4calClibHOH K
NOTEHUMAJILHOH 1TOBEPXHOCIH B 1 M.

Ilpu pacuere cxembl apMHPOBAHMA OFIKOCZ [IPEAYCMOIPEHO BhIIIOJNHEHHE

HEKO IOPbIX JOHOJIHHTEIbHBIX YCIOBUHH [6].

ES



B obweM ciyvyae AOIDKCH ObITH UPEAYCMOIPEH Yy4e€l JOHOJIHHIEIBHOH
BHELIHEH HAIPY3KH, pPaCIpPEUeICHHOH Ha (DUKCMpPOBAHHOM HMHIEpPBAIE 1IOBEPXHOCIM
Hacbinn  [loMuMO 21010, MECTO paclONOXEHHA B 1€J€  0IKOCA  BCPXHCIO
1 OPH30H 12 ADMHPOBAHHA BhIOUPAETCA UCXOAM M3 YCIIOBHA MHHAMAILHO J0IYCTHUMOI O 1O
ICXHOJIOIHYECKUM WM HEKOTOPhIM ApYIMM cooDpakeHuam €10 3a1iybienus o1l
IHOBEPXHOCIH  OrKoca IlppmMepuo  no  1eM ke  cooDpakeHusM B
KAUeCIBE ECIECIBCHHOIO OIPAHUYEHUS OlUpEACISiCIC] U BeJIHYMHA  MHHUMWIBHO
AONYCTUMOIO  PACCIONHMSA 11O BEPTHKAIM  MEXIAY COCCAHMMM  1OPH30H1AMH
dPMHPOBaHHUS HYHCIIEHHOE 3HAYEHHE TAKOH BEJIMUHHBI MOXKEL H3MEHS 1bCH B 3aBUCHMOCT U
01 KGHKPETHBIX YCHOBHHI H CYLUECIBEHHO BIIMAET HA Pe3yiibiaibl paLyeion

Pacdel cxembl apMHpOBaHMS OFKOCA OCYLUECIBIACICA OIHOCHICIIBHO HO-
ICHUHQIBHOM 1I0BEPXHOCIH OOpyUIEHHs €ro HEyCl1OMYMBOHM 4acid, YCJIOBHS Bbpibopa
kolopodt  onpeneiieHsl  pavee.  llenecoobpazHocib  paccMOTIpEHHA B KA4ECIBE
notenunasibHol  1pegensiol  (Kycr=1) nosepxnocin, o0cobeHHO Ui O1KOCOB
[HOBBILMEHHOH Kpy1H3Hbl, MOXET ObITh HPOHUIICCTpHPOBaHa HHGUpMaLHeE,
LPEeACIaBIEHHOR HA pUC 3, HOJIYYEHHOH i OJHOIO M3 peallbHbiXx 00nekros (Cxema
APMHPOBAaHNSA  OIKOCA, pacCyvlaHHas OTHOCHTEBLHO Kpuinueckoir (Kyci=0 53)
HHOBEPXHOCIH ODpYyLIEHHs, B HIOI€ OKa3plBae1Cs PacllONOKEHHON B 30HE BO3ZMOXHOILO
0OpyuieHHs HEYCTOMYHBOH 4aCld 01KOCA OTHOCHICIbHO HPEUEIbHON 110BEPXHOCIU
oOpywmenns (Kycr=1)

Ha navajibHOM Dialle  aHAMBHPYEICS LENeco0pa3HOCIh  OCYLUEC IBICHUS
MEPONPHUSTHI 110 HOBBILLIEHUIO C1ENEHH YCIOHYHMBOCIH OIKoca J0 IpedyeMol 0 ypOBHA,
B TOM 4HMCJIE MU C HCIOJb30BaHMEM Me104a apMupoBadus s 31010 OLEHHUBACICH
yCIOHYMBOCTL HE3aapMHPOBAHHOIO OTKOCA. Ecin upn H10M pacueriHoe 3HayCHHE
KOO ppuLmerdra yCron4HBOCIH O1KOCA OKasbiBaeICs HE MEHblue Tpebyemo1 0 3HAYCHHSA
(Kip), Her HeoOXOUMMOCIH B pacdyere MEpPONPHAIMH 1O YBEJIHYEHHMIO CleleHH

YC1OHMYHBOCIH OTKOCLA J10 1pedyeMo1 O ypoBHS
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(A 13)

(A B)

el — —r-

Puc3 C(Cxembl apMHpPOBAHMS OTKOCE OTHOCHTEIBHO | KPHUTHYECKMX
(uiTprxoseie MuHuH, Kyct—0,53) u Il npeaeneablx (CriioUinbie

nvHuK, Kyct—1) nosepxsocten obpynieHus ero HeycTo4BbiX
Hac1en

B 1npOTMBHOM Cliy4dae B pah kaX I[I0C1ABJIEHHOH 3qid4H  C  YYEIOM
NOMOAHHUTENBHLIX ycnoBuil (obecneyenune Tpedyemoit (KTp) cienenu ycroidmBociy
OrKOCa, MHUHHMMANBHO JonycruMoro 3arnybsiesus 1 10 CBEPXYy TOpH30HI4
APMUPOBAHHA OTKOCA 01 HOBEPXHOCTH, MMHUMAJIBHO AOIIYCTUMOIO PACCIOSHUS MEXIY
COCEUHHUMH 1OpHIOHIAMH apMHPOBAHHA, MAKCHMAJILHOIQ PACIATMBAIOIIEI O YCHIMS,

NOIIYCTHMOI1 O B aPMHPYIOLIEM MaTEpHAIIC)
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- OUpeneIACICs]  [IOTCHUMANBHA! MOBEPXHOCTbL  BO3MOXHONO ODpylHEHMS
HEYCIONYHBOH YaCH He3udPMHUPOBaHHOIO O1Koca (Kyciz 1);

- paccUnIbIBACICH CXEMA APMHUPOBAHMS 01KOCA OTHOCHIENHBLHO 110 1E€HUHAILHOH
HOBEPXHOCTH BO3MOHOI 0 O0OpyLUEHHS €10 HEYC1OHYHUBOH YaC1y;

- paccyHIbiBAC 1CA MHHHMANIBHO HEOOXOoAMMan [UIMHA aHKEPHOH 3a/ICJIKH HOJIOCH!
APDMHPYIOIIEI O Maiepualla B YCTOMYHMBOH YaCTH OTKOCA HA KAX/JOM 10OpPH30HIE
APMHPOBAHNS;

- pacCUYH1bIBACICHA MHUHHMAILHO HEOOXOUMMOE KOJIHYECIBO 110J40C  ap-
MUPYIOLLETO MATEPHAIA 11d KOKAOM NOPH30HTE apMHPOBAHMS;

- PACCYMIBIBACTICA MHHHMJIbHO HEOOXOAMMBLIH pacxoi AapMMPYHOLIE! O
Md1EPHANA HA KAKIOM 10PH30H 1€ apMHPOBAHHS.

[ Ipx 910M 1HOIeHUNAIbHASA IIOBEPXHOCTH BO3MOXHOI O 00pYLLIEHHS HEYC 1OHYHBOH
4aC 1H 01KOca OHpEUENSeICH C YYETOM OlLIPEUESICHHBIX BbILLEC 110JI0)KEHHH

Pacyer C¢XeMbl dapPMHUPOBAaHMA OTKOCd OTHOCHICILHO 1IOICHUMAILHOHA  110-
BCPXHOCIH BO3MOXHO1 0O OOpYLIEHUST €r0 HEYCICHUMBOH YaCIH OCYILECIBISECICH CBCPXY
BHU3

Pacyer ommyMaslbHOIO 18 KOHKPETHOH KOHCIPYKLHMH MECId paclioioXeHuA
KLKAO10 K3 TOPH3OHIOB  apMHUPOBAHMA  OCYLUECIBISEICH B CICUAYKOLCH  110-
cienosalelsHOCIM 110 u3BeciHoON BeliHunHe P pa3pbIBHON HAIPY3KK Maicpualla yCIIOBHE
JOIYCIMMOCIHM  pacllOJIOKEHHs apMHUPYIOWEH NPOCHOHKH Ha 33/1aHHOM TOPH30HTFE

OUPCUCHACTICHA H3 COOTHOMICHNA

PM=KnP. (7)

Koypdnused:r Kun perynupyer ypoBeHb HCHONIB308aHHS [IPH  pacyeiax
IIPOYHOCTHBIX H JE(POPMaALIMOHHBIX CBOHCIB apMUPYIOILEIO Marepnaia. B 3aBHCHMOCIH OT
0COOEHHOCTEH apMHPYIOWEI0 MaTEpHANA, 3HAYEHHH €0 XapaKIEPHUCIHK, €C1eC1BEHHDIX
YCIOBHH M YCIIOBHH Pab01b! Ma1€pHa/ia B KOHCTPYKUMH 3Ha4enns Ku Moryt M3meHsbes

B ZI0CIaTO4YHO LUMPOKOM JHaria3oHe (opuenTipoBoytio 0.3 < Ku < (.75 - E.B. Hlepbuna,

MICY u up ).

18



—~

e
e

<
&ima

W

R

/

PM '

oy, gy e R e e

S,

<
>
<
s
%
%

h i e B e MR e ke e W e o e e W e o ke e e o

.‘ X}\

Puc4. Cxema onpenelieHus ONTHMAJIBHOTO MECTA PaciONoKeH s
B T€JIE OTKOCA FOPU30HTOB apMHPOBaHUSI.

OnrtMMalibHOoE MECT0  PaciOjIOKEHHS OYEPENHON0 IOPU30HTA APMHPOBAHHR
OTKOCA ONpEeACNseTCs HOUCKOM TakoH TOYKH XK, B COOTBETCTBUH C KOTOPOH HA OTIPE3KE
(XH,XK) BLInOnHaercs (CMm. pUC.4) yCJIOBHE

B(Xu,Xx)=Pm, (8)
1A€ AH - "X"-KOOpJAMHATA TOYKH MEPECEHCHHUA I'OPHIOHTA PACHONOKEHH NPEUbLIYIHCH
apMUpYIoIIeH HpoCHIoKY (Wi TOYKM BBIXOAA AYPH 1OTEHLHAIbHOH OBEPXHOCI K
OOpYLUEHHS HA [TOBEPXHOCTL OTKOCA JUIA BEPXHEIO MOPH30HTA) C HYTOH CKOJIBKCHHS

E(XH,XK)=KmpCa{Xn,Xx)-Y 5(XH,Xx)- (9)
OI10JI3HEBAst HAIPY3Ka Ha rOPU30HT B Npeaeiiax orpeska { XH XK);

K1p - 1pedyemoc 3Hauenune korpduuneHTa 3aiaca yc1oh4HBOCTH OTKOCA,

Cu(XAH,XK) - cyMMapHas BeJIHUMHA CABUFAIOLYX CHI1 B IIPEEIIAX OTPE3KA;

Y (X1, XK) - cymmapHasn BESIM4HHA YACPAUBAFOLLMX CHIT HA TOM K€ OTPCKE /Iy1H.

[lpy 370M pacuerHblii TOPUM3OHT PACHOMIOXKEHHA NPOCHOHKH B FPYHIC OFKOCa

|9



COUTBEICTBYET CEPEIHMHE BbICOTH! (TOMILLMHbI) 10JIOCHI apMUPYIOLIEI O MA1epHaiia. PacuerHoe
jHayeHHe XK HIEPALMOHHBIM I1IyTeMm BoiOupaercs TakuM 00pa3om, uroOb! pacCrofHHe
MEKIY COCEHHMMH T'OPM30OHTAMH apMHUpOBaHMs HE OKa3alioCh MEHBLUE 1PEJIEILHO
01yCTHMO1 0. B cilydae BO3HUKHOBEHHS Tako# cuTyatuy HeobXxounmo inbo MCHonb30Balb
HPYIOH apMHpyIOWUMi  matepual, oOnajaromuii  0osee  BbICOKMMHM  HPOYHOCIHbIMH
HOKa3a1eJAMH, JIMOO  yBEJIMYMBATL KOJIMYECTBO 110JIOC HA IOPH3OHIE HKHCXOUHOIO
APMHUPYIOLUEIO MalepHala ¢ IIOBTOPEHMEM PacyeroB M0 IeX 110p, 1I0Ka PAacCTOAHME 110
BCP IHK&IH MEXY COCEAHHMM 10PH30HTAMH apMHPOBAHHA OKLKEICH HE MEHBLE HPEACIIBHO
JOHYCIHMOI V.

[ [pH BBUIOIHEHHH 1IEPEYHCNEHHBIX YCIOBHH OIFIMMAILHOC MECTO PACIIOHOMKEHUS
OUCPEHOL 0 (1-10) 10PH30HTA APMHPOBAHHUA MOXKHO cuularb oupeseneHssiM. Hocne nio1o
MOXHO 1ICPEXOAHTIB K Pacyely Mecla pacliojlokeHua clenyrowero (t+1-10) ropusoHia
APMUPOBAHKA aHAIOIMuHbLIM 00pazoMm, Lolatas

XH( 1+ FXK(1). (10)

llpHn 310M B KaXKIIOM Cilydae aHaIM3HPYETCS TEKyLHee 3HayeHre XK. Ecun B 1ipouecce

pacue1oB XK okasbiBaercs Oosibmie Xp (cm.pucd), 3allaya ONpPeACICHUA MHHHMAaIbHO
HCOOXOAMMOIO KOJIMYECIBA TOPHM30HTOB apMHpoBaHHss ( M 110JIOC MalepHalla) M
OIIUMAIBHOI O MECIAa PACIIOJIOKEHHUSA KDKOOIC K3 HHUX B TeJIE€ HACBIIKM OIHOCHICIILHO
1101€HLMAIBHON [IOBEPXHOCTH BO3MOXHOIO 0O0pymieHys HEYCTOMYMBOM 4aCTHM O1KOCa B
11€JI0M MOXKET CYMTATIbCA PEILICHHOH.

BMecie ¢ 1€M, Kak 1OKa3ald pe3ylibrarbl MHOIOYHCIIEHHBIX Pacuycios, HPH
MCIIOJIB30BAHMH B KAYECTBE apMHPYIOLIMX COBPEMCHHBIX MAal€pUaIOB € BbICOKHMH
IIPOYHOCTHbIMK TMOKA3aTe/siMH (IPOYHOCTh Ha pasphaiB Oonbiue 5-10 1/M) B pesynbraie
L[POBC/JICHHBIX 1aKMM 00pa3oM pacyeroB MOXET OKa3albCd, Y10 BCEC I'OPH3OHTHI
APMHPOBAHHSA PACIIONalratoTCa B HM30BOH 4aCIH 01KOca. B rakux cirywasx uesecoodbpasHo
pacCMalpMBalb  3ajady  JUIE  BEPXOBOHM, HE3aapMHPOBAHHOH 110  pe3yliblalam
HpEALIECI BYIOIIMX pacyeToB (pHC.3), yactu O1Koca, HauHHas C OlIPEJCsIeHMs Mecla
pactooXeHns JioKanbHoH (A, B', R") yciioBHO HpejieiibHOI HHOBEPXHOC 1M BO3MOXKHOI O
00OpyLUEHHS HEYCTOHYI IBOI YaC1¥ BEPXOBOH 30HBI O1KOCA.

llpn >roM BO3MOXKHBI JIBA BapHAHTAa PELUCHHMS YKA3aHHOMR JIOKAILHOM 3a1@uM: ¢
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HCITOL30BAHHEM HMCXO/IHOTO APMHPYIOLIEr0 Matepdala HIIM KE € 3aMCHOH €10 Ha
apyrof, bonee YKOHOMKHYHBIA H 00J1aNAI01ME MEHBUIMMH 3HAYEHHIMH IPOYHOCTHbIX
nokazareled. B nepBoM ciydae (MCXOJHLIH apMUPYIOLUMI  MalepHasil) € HEIILE)
obecricueHus TpedyeMOH CTENEHH YCTOHYMBOCTH [IPUOTKOCHBIX YaCTCH HAChIHH MOKC
ObITh Ha3HAYEHA CXEMA APMHPOBAHHUN BEPXOBOHM Y3CTH OTKOCA C PACCTONHHEM MCXKIY
COCEAHHMMH FOPH3OHTAMH, BKJIIOYAS BEPXHHMH NOPH30HT DCHOBHOH CXEMb] aDMHPOBAHMA.
PasHbIM HIIH HECKOABLKO DONbUIMM MHHHMANBLHO ACITYCTHMOro. B rakom cityuae cienetb
YCTOHYHBOCTH BEPXOBOH 4Yactv orkoca Oyder obeciieyeHa ¢ HEKO10pbiM 3andacoM. Bo
BTOPOM Ciiydae (3aMeHa apMHUPYIOUIEr0 MATeEPHalia) pelicHHE 3a4avM pacyeta Cxembl
apMHUPOBAHMA BEPXOBOH 44aCTH OTKOCA OCYWIECTBIACTCA B COOTBETCIBHM € OOIIIMMI
NPUHLMIIAMH. Pajivure 3aK04aercd JiMiib B TOM, YTO IIPH  HA3HAYEHHUM CXEMbI
APMHPOBAHKS BEPXOBOH YACTH OTKOCA CACNYET pacCMaTpHBalb B KA4HECIBE PACuCIiHON
KOHCTPYKUMH BEPXHIOK 4aCTh OCHOBHOH, HE3aaPMHUPOBAHHYIO 110 PE3YJIbiaraM PeUICHHS
obiieh 3anauu.

Flo wroram pelieHns TaKOro KOMILIEKCA 3a/lay MOXeET OblTb PACCUYHTAHA CXEMa
ONTUMAIILHOIO APMHPOBAHUN OTKOCA C YYETOM YCIIOBHH, ONPCRCIACMbBIX {10JOKEHHEM
OB1LUEH 1 JIOKATBLHOR HPEACIbHBIX TOBEPXHOCTER CKOJILKECHHA.

Pacxon apMHPYIOIErO MaTepralia YIS KaXKJI0H KOHCTPYKLIMH OlPEAENSHCICH KAK
ODIUMM KOJIMHECTBOM I'OPU30HTOB apPMHUPOBAHHS, TAK M KOJIMMECTBOM 1I0JIOC MarepHasta
Ha KaXX0M FOpPH30HTE, & TAKOKE MHHHMAJIBHO HEOOX0AMMOI JUIMHOA NOJIOC MaTEpHasia Ha
KaKAOM U'OPHU3OHTE.

JLiHa  110J0Chl  apMHpPYIOLIEI'0  MarTepHalia Ha I'OPH30HTE apMHPOBAHS
HA3HAYACTCH W3 YCAOBMH JIONHOTO INEPEKPLITHS HEYCIOHYMBOM HACIH O1KOCa MW
APEHOTBPALIEHHS BO3MOXHOCTH BBIJEPIMBAHYs MaTEPHAIA 13 IPYH A YCTOHYHBOH HaC
OTKOCA 3a CHET AEHCTBHUA OIION3HEBOHN Hatpy3KH. [Ipyr 7ToM yCII0BHE 334CIIKH TIPOCHONKH

B ycronunBod yacti 01xocs FO.B. TlynoseiM /1/ 1ipenoxeHo olpeHesiaTs 1o GopMyIe

{0 Sina

| =K “])

K (P g, +12p,)

rjge {. ~ MHUHUMaJIbHO HEoOX0AMMas JUIMHA 3a)EIIKH apMHUPYHOILEH [IPOCIIOHKH
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B yCI1OMYHBOH YaCIH O1KOCA,

E,, - olnoasHeBas Harpy3ka Ha Y4aclKe JAYrM MEXIY O4YEPEUHbIM H

BbILHEJIEXKALLHM 1 OpH30HTaMH apMHPOBABMA;

O - Yrojl MEXKJy KacaTe€lbHOH K II0BEPXHOCIH CKOJIbXCHHA H HOPMIbID K
ILIOCKOCTH HIPOCIIOHKH B MECTE UX MEPECCUCHHS,

K - kor(ppunment, onpeneiseMbii COOTHOILIEHHEM

K=K1p/Kyci, (12)

Kycr — KOD(pPUUMEHT YCTOHYMBOCTM OTKOCA OIHOCHTEJILbHO HOIeHIMAJILHOH
HOBEPXHOCH 00py1LIEHHS;

P — HHIEHCHMBHOCIb BHEUWIHEH Harpy3KH B IO4YKE 1IEPECEUYEHMS 1 0OpPH30H1A
APMHPOBAHHA C YTOH OKPYKHOCIH;

Y — YUEJIbHbIi BEC I'PYH fa Hazl IPOCIIONKOH;

h - 131yOHHa paciionoXXeHns 1'0pH30H 1a aDMUPOBAHYS O1 HIOBEPXHOCTY;

K, - KOOpdHuHeH! yyela IpeHUs MEXIY IPYHIOM M Mal€pHalIOM LIPOCIIOAKH
(ans 1ecyansiX rpyHi1os K,=0,83-0,9 — E.B. lllepbuna, MI'CY);

1, P2 - YI0JI BHYTPEHHE1 0 1 pyHIa COO1BE€1CTBEHHO HaJ M NOJA LIPOCIOHKOM.

B 1ex ciyyadx, KOrua npesaycMalpHBacica apMMpOBaHHUE HAChIIM B LEJIOM, &
HE TOJIBKO €€ IIPHO TKOCHBIX 4ac1€H, HET HEOOX0AHMMOCTH B pacueie JUIMHbI AHKEPHOH
3dMCIIKH 110JI0C apMupylowiel 0 Mateprana. liiMHa nojiocsl Malepyana Ha KaxioM

| OPH30HI€ ApPMHUPOBABHUA ONPEACIACICA IIPH 3TOM PaCCIOAHUEM MEXIY 104KaMH

HiepecedeHys 10pH30H1a ¢ 00pa3yIoLMMH JIEBOI O H IPABOI'D O IKOCOB HACBIIH.
Paccuntrannas TakuMm o0Opa3oM juiMHa Lmin 3ajiellku 110J10CbI apMHUPYIOLIEIO
Malepuala Ha T'OPH30HTE I[IPEAOTBPAILAET BO3MOXHOCTH €€ BBLUICPI MBAHHS M3 IPYHTA
yC10HuHBOI Yacin o1koca Bmecie ¢ 1eM pacuelHoe 3HaucHie Lmin He BO Beex Cllyyasix
obccueunsaer JocimxkeHde tpedyemoi creueHd Kip yCloMUMBOCTH KOHCFPYKLUHMH B
icstom Moee uacied. C uensto 000CHOBaAHHO1 0 obeciieueHnss He HibKe 1pebyemoit
CleuCHH YCIOHYHBOCTH KOHCTPYKLIMM JUIMHY 331€JKH 110JI0ChI apMUPYIOLIEI O MalepHaIa

Ha 10PHU30H € HENeCO0OPa3HO ONPEeASNIATh B COOTBETCTBHH C YCHOBHEM (pHC )
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—

Ktp Knp

Kip-1
Ltp \
Lrp " >
I Lmin -
| _L.mwj\
Kip=13

Puc 5 Cxema pacuera aJiMHbI 33J1€JIKH 110JI0C apMUPYIOLLEI O
Mareyasna B yCTOH4YHMBOH 4aCrH O0TKOCA

Li=max(Lmm,L1p), 11 (13)

| - HOMEP 1 0OPU30H1A apMHPOBAK A,

Lmin MHUHUMAJILHO HeoODXoJHMMasi HA FOPH3OHTE JUIMHA 3aJ€JIKH HOJOUH]
apMHPYIOLLEro Marepyaa, paccudrantan 110 gopmyne (11),

LTp - paccTosiHHE 110 TOPH30OHTY MEXAY noresuualibHou (Knp Ha puc 5)
[I0OBEPXHOCTBIO K 1I0BEPXHOCTBIO, KOIOpPOH COOTBETCTBYET 3HaueHue koy(duULHMEHTa

ycronunBociu K=Krp
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6. OCOBEHHOCTH PACUETA APMUPOBAHHbBLIX HACKITIEA

Bce M3BECTHbLIE METOAbl pacCMaTpUBAlOT CXEMY apMHPOBAHHA TOJUBLKO OLHOIO
OTAEIIBHO B3MTOIO OTKOCA ROHCIPYKUMHU. BMECTE C TEM B HACHLIIM 3EMJISHOIO HOJIOTHA
HPHCYTCTBYIOT, KaK [IpaBWiO, JBa OTKOCa - JIeBbll # npasbifl. B 3aBuUcHMOCTH OT
KOHCTPYKTHBHBIX OCODCHHOCTEN HACBINH, IIKPHHBI NPOEIKEH YacTy aBTOMODWILHOM
HOPOTH M HEKOTOpPLIX APYTHX OOCTOATENLCTB BO MHOMMX CllydasiX OKa3bIBaeTCs
JOCTATOYHBIM PACCMOTPEHUE YCIOBHH apMUPOBAHUS TOJILKO OAHOIO OTKOCA HACLIIH C
ABTOMATHYECKUM HHEPEHOCOM NOMYYEHHOr 0O JUIS HEIO PEUICHUS Ha APYIOH M Ha HAChIIIb B
HenoMm. OnHAKO B HEKO10PLIX Cly4asX Takasg CXeMa apMHPOBAHHA HACBINY MOXET
OKa3aTbCs HCKOPPEKTHOMN.

B croem OOJILIUMHCTBE CYIHECTBYIOUIME METOAHMKH pacyera apMHpPOBaHHBIX
OTKOCOB HOCTPOEHbI HA MPEAIIONONKEHUH CYHIECTBOBAHUA OTCHLHAJILHON NOBEPXHOCTH
0OpYLICHUA HEYCTOMYHMBOH 4acTH OTKOCA. B Ka4ecTBe TAKOH TOBEPXHOCTH HAILEC BCEIO
PacCMAIPUBACTCA  KPYTJI0  UWIMHAPHYECKAs JIOBEPXHOCTb (Jyra OKPYXHOCIM Ha
HONEPEYHOM pa3pe3e HAChlIN), OTHOCHTENLHO KOTOPOH H pACCHUTHIBAECTCA CXeMa
apMHpOoBaHus OTKOC3. llpu DTOM, Kak CBMAETENLCIBYXOT pE3YJLTaThl PacucroB, B
CAOXKHBIX CilyyasX (BbICOKA HACKIIbL, KPYThI€ OTKOCKI, BHELLIHSS HAIPY3KA H YCIOBUS €€
pacnpesclenysi M Ap.) pacCTossHUE OT OPOBKM OTKOCA [0 BbIXONA IIOTCHLHAIBHOH LYK
Ha MOBEPXHOCTL AOPOI'H MOXKET OblTh 3HAYNTENILHBIM, 110 KPaHHEN MEPE COLIOCTABUMbBIM C

BLICOTOHN HaChIH.

Ha puc.d npeacrassicHbl pe3yibTatbl HIOCTPOCHHS [HOTCHIHAIBHONR HPCUCHbHOH
(Kyct=1) nosepxHocty o0pymieHUsi HEYCTOHYMBOH HacTH 1IECHAHOI'0 OTKOCA OLUHOIO M3
peasibinix 00bekToB (bepexxkorckas Habepexuas, r.MockBa), B COOTBETCTBUM C
KOTOPbIMH PACCTOSHUE OT TOUKH BBHIXOAA TAKOH JYI'H Ha HOBEPXHOCTH 3EMISHOIO
HWIOTHA 0 OPOBKH OTKOCA COCTABAAET (PUMEPHO 8.5M UPH BRICUTEC KOHCTPYKIIHH
0.38m u konddbuumnente 3anoxenus orkoca m=0.67 (56°) ¢ yueioM paBHOMEPHO
PACHPEUCIIEHHBI 110 BCEH HHOBEPXHOCTH BHELIHEW HAIPY3KN HHTEHCHBHOCTHIO 3.31/M.

Pesyibiarsl HPOBEUCHHBIX PACUCTOB TAKKE CBHUCTENLCTBYIOT M O TOM, 4TO B

CIYHEsiX HCHOJIL30BAHMS 1IPH CTPOUTEIBCTBE 3CMIBIHOTO 1OJI0 1A IPYIHX 1PYH 108, B TOM
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YMCJIE W TIUHHCIbIX TMOBBLIILCHHOW BJIAXHOCIH, TOYKA BBIXOJMA HA [OBEPXHOCIb
O1EHUHAILHOH JiylH MOXE1 PAcioNaralibesi Ha pacclosHun 25M u Gosee 01 OpoBky
O1KOCa

[lp pacuere cxeMbl apMHpPOBAHMN HAChiIM M3 1IECKA C 4AHAIOI HUHBIMH
KOHCIPYKTMBHBIMH 1IOKa3a1€I/5iMHY H JIO1IOJIHU I€/ILHBIMH YCIIOBHAMM 11PEC/IC 1ABJIEHHLIC HA
pHC. 3 pe3yiibialbl pacyeTa CXEeMbl apMHUPOBAHHA OMHOI O K3 O1KOCOB MAle€pHAIIOM 1M1
STABILENKA 200/45 moryi Obiib 11epeHECEHB! HA JAPYIOH OIKOC M HA HACHIIL B
LI€IOM JIMLUb B TOM CJIy4aec, €CiH pacCTOAHME 01 TOYKH BbIX0/a [101€HUHAIBHOH 1y
0OpyLIEHHs HEYCTONYMBOM 4aC1H 01KOCa HA HOBEPXHOCTb HACKUIHN J10 OPOBKH O1KOCA HE
IpEBLIIIACE 1I0JJIOBMHbI LIHPHHBLI BEpXa 3E€MIAHOIO HOIOTHA, B HPOIMBHOM Cliyyae
HOJYYEHHOE 1dKHM 00pa3oM pelucHHE 3a/1a4¥ pacueia CXEMbl apMUPOBAHHA O14EIbHO

B351010 O1KOCA HY2KJACICA B KOPPECKLUIMH 1IPHMCHH 1CJIbHO K HACBIEIH B LICIIOM.

(Ehl,!)”)
’_#,,,pﬁﬂ““'*ﬂfﬂr'

(ﬂlh l)n)

/

I(r] Rn

Puc.6. VYuer Bzaumonelicipus 1OTEHUHAIBHbBIX [10BEPXHOCTEH
00pyUIEHNUSI HEYCTOHYHMBBLIX YacTEN JIEBOIO M [1DABOIO
O1KOCOB HaChIIH.
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[lIpu cpasHuTesbHO HEOOMBIIOH IIMPHHE MPOEIKEH UACTH AOPOIM  MOKET
oka3zarsca [7], 4ro nOTeHUHalbHble HYrd ODpylIEHHS JIEBOro W HpaBoro OTKOCOB
HACbINK riepecekarorcs B ee tene. [Ipy 3ToM B Ciay4ae CHMMMETPUHHOIO MOMNEPEYHOrO
npoduwis HachbinK TOYKA NEpeceyYCHUss TaKWMX MOBEPXHOCTEH OyaeT pacnojiokeHa Ha
BEPTHKAJIM, 1IpOXOJsiledl 4eEPE3 OceBYH JMHHIO Aopord (puc.6). B 1akom ciyuae
pElIEHHE 3allauyMd pacdeTa CXEMbl apMHpOBaHMA Hacelfin Tpebyer yuera ycioBUH
B3aMMHOM paboThl JBYX MOBEPXHOCTEH, NMOCKOIBKY OHH 00€ OKa3bIBAIOT BIMSAHHEC Ha
GOPMHUPOBAHUE BCIMUYKMHLI PACTACMBAIOIUMX YCHJIMH, ICHCTBYIOIIMX HA 1PYHT B
HEKOTOPO OKPECTHOCTH TOUKH Z, HEPECEUEHUS YT

st onipesiesieHHOCTH B JajibHEHIWEM IO TEPMUHOM "O1ION3HEBast Harpyska'
OyJieM 1IOHMMATD 3Ha4YcHHe Eofl, pacCYHTaHHOE OTHOCHTENLHO OJIHOH OTHENBHO B3ATOH
HIOBEPXHOCTH OOpYilIEHHS HEYCTOHUYHMBOH 4aCTH OJHOIO U3 OTKOCOR.

Yuyer coBMecTHOH paboThl JICBOH K NPaBoil Ky’ OKPYKHOCTEH 1103BOMACT CACHATH
3AKJIIOMEHHE O TOM, YTO CYLUECTBYET HEKOTOpas BEpPTHKaIbHAA OKPECTHOCTL T. Z, B
KOJOPOH pacHeTHas BEJIMYMHA PACTACMBAIOIIMX YCHIIMH OKa3blBa€TCs YBEJIMYECHHOW B
cpaBHEHHH ¢ Bennuunoi Eon. Ilpu btom xoddhdmuuent ypenmienns ropu3oH1aILHON
cocTasnsoiei Eon nameuser cpoe 3uauedne 01 Ky=1 coorBercireBHo Ha BepxHel (1713)
U HWKHed (T.Zi) rpaHmiax Takod OKpecTHOCIH (30HBI) uo Ky=2 8 Touke 7 Mpw
CHMMETPHYHOM (pHc.6) nonepeyBoM NPO(IIE HACHIIIH.

Jlns onipenenedyst KOHKPETHbIX I'PaHul (T.1. ZB UZH) TakOi 30HbI LECIECO00pa3HO
BOCIHOJIB30BATbCS M3BCCTHLIM [MPEACTABICHHEM O TOM, YTO CYILECTBYCI MHUHHMAIbHO
HeoOXOAHMAsE BENHYHHA JUIHHbL 33ACAKH (PacCTOfHUS OT TOYKM 1IPHIOKEHUSA
PacIsAIMBAIOILICH HArpyskd), 3a lpeaeinamMu  KOTOPOH  pacTArMBaiOUIEe  YCHIIHE,
IPHHOKEHHOE K apMHUPYIOIUCH [POC/OHKe, NOMHOCTBIO 1aCHTCA. B KaudeciBe 1aKoH
OLICHOYHOH Beli4uHbl MOKET Obllb NPHHATA MUHMMAIILHO HeoOXxouuman iMda L

3JICIKH 110JIOChl aPMUPYIOILIErO MATEpHalia B YCTOHYMBOHR 4aCTH OTKOCA, 1IpU KOTOPOH



yC1paHACTCH BOZMOXKHOCT b 1IDOCKAb3bIBAHNA TIPOCIOHKH 110 IPYHTY (eM -ay (11))

[t Ciiywas  B3aHMHOI'O  pacnojlOXEHHs HOTECHUMAIbLHBLIX  [IOBEPXHOCIEH
oOpYyWEHHA HEYCIOHNYHMBBIX 4YACI€H JEBOI0 H HPABOIO OIKOCOB HACBIIH, 1IPC)
C1aBJIEHHOI O HA PHUC 6, YYACTKH 3EMIIIHO10 HIOJIOTHA, PACHIOIOXKEHHbBIE MEXIY JBYMS
JyIaMH B OKpPECTHOCIM BEPTHKAIM, LPOXOASIIEH UEPE3 OCEBYHO JIMHHUIO AOPOLH,
pa3jin4alyIcs yCnoBHsMH GopMHpoBaHma DasiaHca pacrsii MBalOWMX ¥ CKHMAIOUIHMX CHII
B 3aBHCUMOCIHM O1 BLICOIHOI O PaClOI0KEHMs N'OPH30HTA

B BEpxHEH 4yac1M HACBUIM BO3HHUKAIOT NEPEMEHHBIC [0 BbICO1E CHMMETPHYHbIE
COKHMAIOLME YCUIIMS, OHPE/IC/ISEMbIC JIeBOH M 11paBod Ayramn Obe cuiibl BEJIMMHHOMN
Ez=EouSina wanpasiiedbl HaBCTPEUy UPYr UPYIY € TOYKaMH IIPHIOXKCHHH Ha
coo1BeICcIBYIOINX aytax Coxumaroiuuit v¢gdext 1akux cuit byuer obecticunsaibes 10
I€X [10P, 110KA HX BEKIOPHbIC BEJIMUMHBI HE BCTPETATCH HA OCH Hopoiu (I Z' na puc 6)
Ilpu pactionoKeHny ropH30H10B ApMHPOBAHKUA BbIILE 1aKOH TOUKH HEI HEODXOMMMOCIH
y4d iblBalb YCIIOBMSI COBMECIHOM paboibi IEBOM W HpaBOH Ayl UPH OLPECLCICHHD
pacrsii MBalOLLEt 0 yCHiiMsi HauMHasi ¢ BbICOTHOH OIMErKHM, oHpcueisiemMon 17
CymMMapHabIil DaslaHc AByx BerpeuHbix cunt Ez cospaer pacis uparommii addexr Hpuy rrom
JLi1s1 HEKOTOPOH rOUYKH ZB pacrsi HBalOiMi 0aIaHC TaKHX CHUJ1 BEPTHKAIM, HIPOXOUSIIEH
4CPE3 OCb JIOPOL K, CIAHOBHU 1CS YKBUBAJIEH IHbIM E7Z,

BMmecre ¢ 1€M HM3BECTHO, 410 KOHKPE1IHOMY 3HAYe€HHKO EZzZ, pacCYMHraHHOMY ¢
YYE€TOM MECTa PaclioNOKEHMA Pacyel1HOM TOYKHM HA HOBEPXHOCTH ODpylIeHHs 01KOCa,
COOTBEICIBYET BIIOJIHE KOHKPETHOE 3HAYEHHUE 1IPOFDKEHHOCIH 10PH3CHIAIBHOIO
HHIEpBaJIa, IIPEUEIIb] KOTOPOI'0 OI'PAHMYKBAIOT 30HY UEHCIBHS pacisdt HBAIOMKX YCHINA
A 3TO 03HA4a€1, YTO MOXKHO ONPEACIIMTh TAKOE HONOXKEHHE T ZB (1 T ZH), 11pH KO10pOM
10pM30H1AIbBOE PACCTOAHME MEXAY AyIaMy COBIIAJACT C JUIMHOH OI'PaHH4YEHHOIL O
HHIeppayla. Ecau  paccrosHMe Mexuy /JAyraMyd Ha 10pH30HTIE Ooublue  14KOi

OI'DaHH YUTEIIbHOH BCJIMYMHHbLI, pACIAI HBAOILUC YCHIIHA, OHPCHCIBIEMbIC OFTHOCHICIIBEHO
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ORHOH Ayrd, HE NEPEAACTCA 110 FOPH3OHTY Ha Apyryro. B npotuBHOM Cityyae npu pacuere
CXEMbl APMMPOBAHHMA HACBLINM YIS Cllyyas, NPEACTABICHHOTO Ha pUC.6, HeobxoaAnMO
YYHTHIBA1b JONOAHHTCIILHBIC YCJIOBHA HIMEHEHHUA BEJIHMHHB] PACTAIHBAIOUINX YCHIIHI HA
FrOPU30OHTax OT YpPOBHA ZB 10 YpPOoBHA ZH, oNpelensaeMble B3aMMHOK paboTOH 110-
TCHUHAILHBIX NOBEPXHOCTEH OOPYWEHHS HEYCTOHYHBBIX 4Yacreh JIEBOI0 M IPaBOro
O0TKOCOB Hacbiy. [Ipn 3TOM Ha rpaHunax 30Hbl (T.ZH ¥ T.ZB) pacTArMBarOIUe YCHIIHA
F=Ez, a na yposHe Z cootrsercreedno E=2EZ. B npenenax BbICOTHBIX HHTEPBAJIOB OT
ZB 1o Z v ot Z o ZH ¢ y4E€TOM ONpEACICHHBIX TAKHM 00pa3oM HHana3oHOB H3MCHCHHE

3Ha4YeHUH E MOKHO NpeanosioKuUTh JIMHEHHLIM.

Takum 00pa3zom, 3a1a4a pacyera CXE€Mbl apMUPOBAHMSA HACBIM [l CIIOMKHBIX
CilydaeB MOXeET ObITh pelicHa C HCIOIK30BAHUEM YKE H3BECTHBIX METOMMK
ONTHMH3IAUMOHHOIO pacyeTa apMHPOBaHHBIX OTKOCOB, €CHH HPH 3TOM OYAYyT YYTCHbBI
OLIPCACNIEHHBIC BbIILE YCIOBHA W3MEHECHHS BENHYUHbI PACTArMBAIOIIMX YCHIMIA,
SIRJIIONIMECS  TIPOABJICHUEM  PE3YJIFTATOB  COBMECTHOH  paborThl  1IOTEHUMANBHBIX
[I0BEPXHOCTEHN OOpYLLEHH JIEBOIO ¥ MPABOIO OTKOCOB HACBINK B OKPECTHOCTH TOYKM HX
HEPECEYECHUS B TEJIE 3EMIISHOrO NOJIOTHA. YUYET pe3yNsTaToB COBMECTHOH paboT1h! ByX
IOTEHUHAILHLIX [IOBEPXHOCTER B HEKOTOPBIX CAYYAAX MOXKET KOHKPETH3IHPOBATH CXEMY
ApMHUPOBAHYIA HACBIIIM, PACCYHTAHHYIO OTHOCHTENBHO OJIHOIO M3 €€ OTKOCOB.

Ipu npoexTHpOBAHHH H CTPOHUTEILCTBE 3EMAAHOIO OJ0THA aBTOMOOHIBLHBIX
NOPOT B CAOXKHBIX YCIIOBUSAX [IEPECEYEHHOrO penibeda MECTHOCTH M B HEKOTODbIX APYTHX
Ciiydaix MOFYT pacCmarpyBarbC BapHaHTbl HECHMMETPHYHOIO HOHNEPEYHOro npoduis
HacblliM. TakMe CHTyaldd MOryT BO3HHKHYIb IIPH  1IPOXOXKICHHH “TPacChl
aBTOMODHIILHOH JIOPOTH 110 KOCOI'OPHBIM Y4YactKaM MECTHOCTM, IIPH CTPOMTENbCTBE
ABTOMOOMIIBHBIX IOPOT 8 CTECHEHHBIX, B TOM YHCHE U I'OPOJICKHX YCIIOBMSIX.

PaspaboTka WMHAWBHAYANbHLIX 1POEKTHBIX DELIEHMH KOHCTPYKLUMM Hachblliy B

ciy4asix, KOija €€ JieBbiH H 1paBbif OTKOCHI pasiudarorcs b0 BbICOTOH, Jin6o
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JAI0KEHHUEM, TPEOYET NPOBEUEHHUR JONONHUTENILHBIX HCCIEHOBAHNI KAk DM OLCHKC
yC10H4HBOCIY KOHCTPYKUMH, 138K H LPH HA3HAYEHHWH MEPONPHATHHA [0 LOBLIULCHHIO

CIEIIEHH €€ YC10MYMBOCI M 10 TPEOYEMOIO YPOBHS

[lpyMennIensy K rakMM KOHCIPYKUHSIM HPH  OIPAHHYEHHOH LIHMPHHC
HOBEPXHOCIK 3EMJIHOIO 1i0JI0IHA 30Ha, B IIPELEIIAX KOIOPOW CKa3bIBACICA B3aHMMHOE
BIIMSHAE LIOTCHLKAIILHBIX 1IOBEPXHOCIEH BO3MOXHOIO OOpYLUIEHHUS HEYCIOHYHBBLIX YacTel
AIEBOI0 H {IPAaBOTO OFKOCOB HACLIIH, B 3aBUCHMOCTH 01 KOHKPEIHbIX YCHOBHH MOXE]
ObI1b CMELIECHA HE TOJBLKO 110 BBICOIE HACBIIIM, HO H OIHOCHIEILHO OCH A0opory |lpw
310M 1aKOE CMEIEHME HPOHCXOUM I, KaK HPaBuiio, B CIOpOHY Dostee Ol 0110iy4HO10 110
BHEILIHMM HPH3HAKaM 01Koca - O0JIEe 1105101 01 0, MEHBLIEH BbICO1bI M 1.1 (puc.7).

B npeapesiax 1akoM 30Hb! B HanOOJIbIIEH CICICHU COBMECIHOE BJIMSHHUE IBYX
110 1€HUHAIBHBIX 1IOBEPXHOCIEH CKa3biBACICH B TOUKE HX nepeccueHus un ocnabesael 110
Mepe yjaneHus o1 Hee. C ydyeloM MHOPMALMH, HPEACIABIEHHOR HA pUC 6, obnacis
PacHpoCi PAHEHNA 30HbI 110BbIIIEHHOH HAIIPSDKEHHOCTH B 1€J1€ HACHILH OI'PAHHYEHA KAK B

BEPTHKANIBHOM, 14K H B I'ODH3OHIAUJIBHOM HAIPABICHHAX. KoJmmyeciBeHHbiE OLEHKH
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Puc.7. 30Ha B3aHMHOYrO BIMSAHHWA HAa YCTOMYHBOC1h APMOIPYHT0BOH
HACHINH HOTEeHUHANbHBIX IOBEPXHOCTEH OOpyLIEHHs €€ JIEBOIO H

NIpaBoOro 01KOCOB,
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IpaHiLl BO3MOXKHOI'O pactipoCTpaHEeHH TaAKOH 30HbI B 4PMOIPYHTOBOH HACLITH MOI'YT
ObITh ONIpEACIEHBI HCXOAS U3 CNEAYIOIMX COODPAXKEHMIA.

PaccmaTpuBaeTcd YCHOBHBIH TOPH3OHT apMHPOBaHHUH, PACNONOXKEHHLIA Ha
YPOBHE TO4YKH liepeceueHust [ABYX TNOTCHLUHANLHBIX 1IOBEPXHOCTEH BO3MOMXKHOLIO
oOpylIEHHA HEYCTOMYHBBIX YACTEH JIEBOTO H NIPaBOro OTKOCOB Hachiiiy. IlomuMmo
3TOI0, paCCMaTpHBACTCA AONOJHHTEILHBIN YCIIOBHBIH FOPH30HT, PACItOJIOXEHHBIH BhIILIE
1IEPBOI'0 Ha OIIPELENICHHOM YHAJIICHHHU OT Hero. PacuerHoe paccroanune MExay TaKuMH
YCIIOBHbIMH TOPH30HTaMH MOXET ObITh OIIPEUEIICHO KAK CPEIHEE PAcCrOfHUE MEXILY
pEAIbHLIMH  TOPH30OHTAMH  ApMHPOBUHMA,  PACNVIOKEHHLIMM B BEPTVKANBHOM

OKPECTHOCTH TOYMKH TCPOCCUCHHA NNOTCHIHAIBHBIX HOBCPXHOCIEﬁ H YAJICHHBIX OT HCC HC

Oxauiee, YeM Ha BEIMUKHY
¢, =1.5AZmin, (14)

rae  AZmin-MHHAMAIBHO JONYCIHMOE pacCrosiHUE MEXIAY COCEAHMMHM TOpH-
30HTaMH 8PMUPOBAHUA.

B Tex ciayyasx, KoOrja B YKa3aHHOM JIMana3oHC HC OKaXETCH OCHOBHBIX
MOPU30HTOR APMHAPOBAHKMA, PACCTOAHMUE MEXKAY YCIHOBHLIMM I'OPH3OHTAMH MOXKET ObITh

HPHHSTO PABHBLIM BEJIMYHHE [

OMHOCHTENBHO  OUPEACTIEHHLIX TAKUMM  0Dpa3soM JABYX YIOBHBIX JOPH3OHTOB B
coorBeTCIBHM ¢ opmyioi (11) paccuHIbIBAIOICH BENWUHHLI MHUHUMAIILHO HEOOXOIMMOT
JUIMHBL 3a1JIKH  YCROBHOH NOUIOChl apMHPYIOLEND Marepiaia, pacnoiokeHHOH Ha
YPOBHE HHIKHEI'O YCJIOBHOI'O FOPU30HTA, B YCTOUUYMBBIX 4acisX JIeBOIO (| } M 1IpaBoOt O
({5 } O1KOCOB HACBITIH.

Torpa pacuernbie BEPIMKWILHLIC I'DAaHULB] PACIIPOCIPAHEHH] 30HbLI B3AMMHOTO
BJIIMAIHUA JBYX TOTEHUHAIbHBLIX NOBEPXHOCTEH B BEPTUKAILHOM HAPABICHUM MOIYT
ObITb ONPEAENIEHBbl  1I0MCKOM  TaKUX FOPU30HTOB, PACUONOKEHHBIX BbLILE M HHXKE
HYDKHENO YCJOBHOI'O I'OPM30HTa, HA KOTOPbIX FOPH30HTAIBHOE PACCIOSHHUE MEXKILY
HOTEHIHAAbHBIMH HOBCPXHOCTAMH PaBHO BeMHUHE (pHC.7)

an‘(—'i‘!-().? “5)

I'opy30HTANBHBE TPAHNLb] 30HbI ONPEAEHAIOTCH CHMMETPHER OTHOCHTENLHO
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1OYKH NCPCCCHCHHA HOTCHUHAILHBIX IIUBCPXHGCTCH H YAAJICHL] O1 HCC BICBO K BIIPABO

(puc.7) Ha paccrostue /.

[JoieHuHauibHasd ONAacHOCIb CyuieC1BOBAHMA TaKOH 30HbI B apMOIPYHI0BOH
KOHCIPYKUHH B KWKJIOM KOHKPETHOM Ciiyyae OHpPEACIACICA €€ pasMEpPaMB H MECIOM
PACMOJIOKECHHA - YPOBHEM OJM30CIM K LIOBEPXHOCTH M OIKOCHBIM HACISM HACLIIH
OrpaHH4YCHHOCED  30HBI  1IOBLIMIEHHOH HAIIPDKEHHOCIM B 1€JI€  apPMOIPYHIOBOH
KOHCIPYKLIMY HE HpEAilotal aci NPHHLIHIHANBHOIO [EPECMOIPA CXEMbI APMHPOBAIINSA
HAaCbilIY, PACCYUMIAHHOH OrHOCHIE/ILHO MEHEE YCI0HYMBOIO ¢¢ Oo1koca Jis
yC1paHEHU BO3MOXHOIC HElaTHBHOIO BIMAHHR TaKOH 30HbI H4a YCIOHYMBOCIb
APMOrPYHT10BO1 O COOPYXKEHHS LEIECO00PA3HO YCHIIHIb CXEMY apMHPOBAHUS HACHIIIH,
PaCCYH1aHHYIO OIHOCHIEILHO OJIHOIO H3 €€ 0OJKOCOB, OLHOH I10JIOCOH HCXOUHO!I O
APMHUPYIOLUEI O MaAfepyaia OIPAHUYEHHON (2 /) MupHUHbL, YHOKCHHONU BAO!HL OCCBOMH
JIMHAM JI0pPOIH Ha IOPHU30HIE PACHOJOXKEHMS JOYKHM LICPECEUYCHUS 110 1CHUHAIbHbIX

HOBEPXHOCIEH C CHMMEIPUEH O THOCH YEJIbHO Hee. Ha yposHe (puc./)

2"=7—~=AZ" (16)

Ul YCIPAHEHUs AONOJHHIECIBHBIX HAIPMHKCHHH B 4acTi 30HbI, PAClIOJIOKEHHOH HHXE
TOUKY HEPECCUCHMA NOTCHUMAILHLIX MOBCPXHOCTEH, HENECOO0Opa3HO Pa3MECIUIL euie
OJHY JIOIIOJIHHTENBHYIO 110JI0CY apMHPYIOLIEI 0 Malepuaia, BO3MOXHO, 00nasaiownel o
MEHbIIMMHA B CPABHEHHH C HCXOAHbIM 3HAYCHHAMH 11POYHOCTHBIX XapaKIEPHCITHK.

[Ipy pacyeie cxeMbl apMHpOBaHMsl peaibHbIX  KOHCTPYKLHMH  YpPOBHH
pacnosyioxKeHust TaKuX JIO1OJIHH 1€JIbHBIX 10JIOC aPMUPYIOLIEI O Malepyana MOI YT Obllb
HECKOJILKO CMELeHb! (Ha BejiMuMHy, He upesblaioinyto 0.5 AZmin) ¢ uenmsio Hx

COBMCILICHHS C IrOpH30HIaMH OCHOBHOI'O apMHPOBAHHA.
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7. PACUYET YCJIOBUY 3AKPEILIEHUSI YVYACTKOR
OTKOCA MEX1Y COCEAHUMU 'OPH3OHTAMHU
APMUPOBAHMUSI.

Cxema apMupoBaHysg OTKOCA (M HACHLIIN B LENOM), pa3paboTaHHas OTHOCHTENLHO
NOTEHUHANIBHBIX [10BEPXHOCTEH BO3MOXHOIO ODDPYUICHHA €10 HEYCTOMMMBBIX HacieH,
obecnieynsaer TpedyeMylo CTeneHb YCTOWYMBOCTH OTKOCAa Bwmecie ¢ réemM BO MHOIMX
cilyyasX MOIYT [POABHTBCSH JIOKWIbHBIE 30HBI HApyWEHHsl YCTOAYHBOCIH
IIOBEPXHOCTHLIX 4acTed OTKOCA, PACHOJIONKEHHBIX MEXAY COCEAHMMH 10PH30HTAMMY
APMUPOBAHKHA M  HENOCPEACTBECHHO [IPUMbBIKAIOWMX K €ro oopasyrouiedn s
NPEAOTBPALLICHNA 1aKMX IMpOABAEHUH HeoOxoauma paspaboTka MeEpPONPUATHHM 110
3aKPENJIEHKIO NOBEPXHOCTH OTKOCA. B K&KAOM Cify4ae nepedycHb TAKHX MEPONPHATAN

MO €1 ObiTh pa3iIMHHBLIM, OIHAKO HX PacHeT JO0JDKCH OCYINECTRIATECH H2 OCHOBAHHY

e

Puc 8 (xema pacuera ycioBHH 3aKpeNICHHA HOBEPXHOCTHEIX
30H OTKOCA MEKAY COCENHUMH POPU30OHTAMH apMUPOBaHHUS
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KOHKPETHOH JUid KaKUOITO 00beKra HHpOpMaLMH, ONPEUENSEMOH Kak coOCIBEHHO
KOHCTPYKLIMEH, 1K ¥ pa3paObOTaHHOH CXEMOM €€ OCHOBHOINO apMHPOBAHMSL.

Wcxonnas HBGQOpMauMsa Ul pacyela BCEX HM3BECIHBIX  TEXHOJIOI HYECKHX
pelieHyH 3a/la4H 3aKpEILICHUS IOBEPXHOCTH OTKOCA MOXET OblTb B 110JIHOM 00beme
[OJIyM€Ha HYIEM aHajiM3a YCJIIOBMH BO3MOXKHOINO OOpPYLUEHHMs YYAaCIKOB O1KOCa MEXAY
COCCIHMMM I[OpPH30HIaMH apMHpOBaHHWs C yueloM B 00wieM cliiyyae BIIHAHKS
BLILEPACIIOIIOKEHHbIX YacleHd 01K0Ca, BHEUIHEH HAIPY3KH H YCIIOBUH €€ paclupelesICHHS
110 BEPXY HACHHIX.

HapyuwieHne yclOHYMBOCIM TaKHMX YYacTKOB MOXET IIPOU3CHIH 110 Jyle
KPYHJIOUMIIMHJAPHUYECKOH HOBCpXHOCIH  (pHC.8), paclOJIOKEHHON B 30HE MEXIy
COCENHHMH TOPH30HIaMi apMHpOBaHus. Ilpn 5TOM BblIGICKALLME TOJIMM OTKOCA H
[(0114A0asAs B MHIEpBal 30HB! JNEHCTBHUS TAKOM AylH 4acib 001uei BHCILHEH
Harpy3KH pacCMalpHBalO1Cs Kak JOIIOJIHUTENILHA HAIPY3Ka HA YPOBEHL PACIHIONIOKEHHS
BbILLEJEKAMEIO JOPH3OHIA apmupoBaHMs. llonoeHue Takoil JoKalibHOH JyIH
onpenenseIcs YCIHOBHEM MHHHMANBLHOIO OTKIOHEHMH  pacCYCTHOIO  3HAYCHHS
KOpuuueHra ycronuuBocin 00pyiuaeMoHi uacti 0rkoca B Ipeseliax 30un OF 1, HO He
mensiie 1. KosimueciBo takux JIOKAJIbHBIX 10 BEPXHOCTEN Ha 1 OoJblue paccunIaHHoI O
paHee KONUYEC1BA NOPH30HTOB aPMHPOBAHUA.

Jist K0 10KaJIbHOH 1TOBEPXHOCTH BO3MOXHOIO OOpyuUICHHsT yyacIKa 01KOca
MENY COCCAHHMH MOPH3OHTAMH apMHPOBAHHUSA MOIYT Obilb OlIpEJesieHb! 11PaK1HYECKH
BCE 1OKasalead, HeoOXOUMMbIE s pacuera pasiiMyHblX  MEpPONUPHAIHH 110
3aKpeILIEHHIO IOBEPXHOCTH 0rkoca. B Tom unciie Mory1 Obl1b paccuMIianbl CHELYIOLLHE
(pic.8) senuunusi:

~paccTosiHie Lo 01 00pa3ylolei o1koca [0 11ePEeCCYCHUA JYIH C BbILUEIOKALLIMM
FOPH30H IOM apMHPOBAHHS;

- paccTosiHHE hi MeXy O4EPEAHBIM M BhILIEIEKALLHM FOPH30OH IaMH apMHUPOBAHNS,

- MHHHMaJIBHO HeoOxoauman MHa Ls 3a1€e/1KH 110J10Chl apMHUPYIOLLET O

MaTepHasia Ha YpOBHE, paBHOYAAJIEHHOM OT COCEHMX 1 0pU30H10B ApMHPOBAHUA,



- pacueTHan pennuMHa Es ononsnesod Harpy3ku Ha yPOBHE, COOTBE | CTBYIOLIEM
h/2;

- p2cucTHad BeNMurHa EX NOMHOH ONOMHEBOR HAIPY3KH B NPEIEIiax 30HbI.

C “CnonL30BaHMEM TaKMX PeE3ysibraToB MOIYT Oblfb pacCuuiadbl pa3lIMuHbIC
MEPONPUATUS, TPUMEHAEMbBIE B IMPAKTHKE JOPOXKHOI O CTPOUTENLCTBA JiA 3aKPEINICHHHA
NOBEPXHOCTH OTKOCOB OT 10Ny O000HM ¢ MCIIOIL30BAHHEM JHOKHMX CHHTETHYECKHX

MATEPHAIOB A0 XKECTKNX KOHCTPYKIIMI HA aHKEPHOU OCHORBE
8. IPUMEPDI PACHETOB.

Ha ocHOBE NpEIOKCHHLIX METONMYECKUX Pa3pabDOTOK M peanm3ylomero ux
xkommnekca nporpamm g [IDOBM Owin nposesed psit ConocTaBUTEALHBIX PacyeioB
[Ip DTOM paccuuradnbiC BapyaHThl UPCANONATaANM YCTOHYHBOC M HERAC(OPMHUPYCMOE
OCHOBAHHME HachinM Ilpoesxas yacrth JAopory apeanonaranach JOCTATOUHO IIUPOKOH C
TeM, 4roOBl HE YUM1bLIBATL YCIIOBHMSi COBMECTHOW paboThl nopepxHocier obpylueHms
JIEBOIO W HPABOIO OTKOCOB HAcChiH Pacueibl HPOBOAMIUCH B HPELIOIOKEHHH
OJIHOPOAHbLIX 110 CTPYKTYpe necyaubix (¢=0, (¢—25 rpaan ) orxocos Bbicoroi 10Mm ¢
yiaoM 3anoxenus 45 rpag (m=1) s pasdiMuHBIX BEIMYMHbBI U HHTEPBAIOR
pactpeieiIciiiis BHEMIHER HATPY3KH, pasiiduHbIX apMUPYOUIMX Matepyaios 1lpu oM
MaKCHMAJIbHOE PACTArMBalONICe YCHIME, AOHYCIMMOE B MalCpHalle, OlPEACIAIOCh B
coorgercisuu ¢ dgopmysion (7) npu Ku=042 TpebGyemoe znauenue korGdpurumeHTa
yC1OH4HBOCHH OTKOCA BO BCEX PACCMO IPCHHbIX ClTydasx Ob110 1pyHa ro pasibiM Kip=1 7,
MUHMM@IBHO  JONYCTHMOC  3arinyOiieHHME BEPXHENO TOpM30HIA ApPMMPOBAHUS  OT
HOBCPXHOCIHM HACBIIM 1M, MMHHMAJIBHO JOIIYCTUMOE PacCrosHue MEXy COCEIHUMH

1 OPH30H faMu apMUPOBAHHS (0 SM
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TaOn 1 Pesyinbiarbl pacueia (XemM apMHPOBaHMS O 1KOCOB

[ P=0 [ P=31/m (0 5-2m) P=31/m (0-50m)
N [H K OH L H K JOH L H K JH L
a) marepuas 1 (paspsiBHas narpyska 12 1/m)
I 105 1 105 378 1051 105 382 136 | 136 1353
2 25 v 151 1222 256 1 15t 1226 228 1 091 1311
3360 1 14 1176 3601 104 1180 302 1 074 1278
4 440 080 1143 440 1 080 1149 367 | 065 1247
5 508 068 1112 508 1 068 1118 425 1 059 1215
6 569 1 061 1079 569 1 061 1085 48 1 054 1182
7 626 1 057 1042 6261 057 1049 532 1 052 1146
8 681 I 055 999 6811 05 991 631 2 099 1128
9 736 1 055 946 774 2 093 980 732 2 102 1006
10 794 059 875 8451 072 803 796 1 064 860
It 897 103 68 923 1 077 58 898 1 102 605
Beero [ 1066 m 12 1153 m 13 1446m
B} maiepudi I (pazpbiBHds Harpyska 2 38  1/m)
] 15 1 115 1112 tlel tie 1t16 14 4 1140 1333
2 198 2 083 1136 1982 08 1140 175 3 061 128l
3 255 2 057 1123 255 2 057 1127 226 3 052 1264
4 32 3 066 1136 321 3 066 1141 28 4 060 1263
5 375 3 054 1121 37063 054 1126 340 4 053 1240
6 438 4 062 1122 438 4 062 1127 400 5 060 1223
7 493 4 055 1100 493 4 055 1105 45 5 050 1196
8 543 4 050 1075 543 4 050 1081 508 5 052 1162
9 601 5 058 1059 o601 5 058 1065 558 5 0350 1125
10 656 5 055 1019 65 5 055 1025 617 6 059 1087
b 710 5 05 971 713 6 057 974 676 6 059 1026
12 766 5 055 911 769 6 05 928 727 5 051 950
13 817 4 051 828 821 4 032 R30 78 5 0060 874
14 881 3 064 698 890 3 069 68 860 3 073 T
Beero 50 5079 m 52 529 5m 03 704 Sm

B 14011 1 npuseyenbl 1001bKO OCHOBHBIE PE3YlibIdIbl PALUE1d LXEM APMHPOBAHUA
HCKOTOPBIX OTKOCOB IIPH Pa3iHYHbIX YCIOBHAX
(0 5-2M)-uHI1EpBAI
N -

3iech P-HHTEHCHMBHOCLTb BHELWIHEH HEIPYy3KH, I1/M,

pacnpcuesneHuss BHEWMHENW Halpy3kKM B pdcclosinvsax o1 OpoBkM 01KOCa
NOPHAKOBBIH HOMEpP IOpPM30HIA apMHpoBaHMa cBepxy BHM3, H-paccrosinue o1
HIOBEPXHOCIM OTKOC3 JI0 10pH3OHIa K-konnuec 180

APDMHPOBAHHUA, M, 10J10C
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apMUpylOLlero MarepuHana Ha Tropu3oHTe apmupoBanuns, JIH-paccrosinme mexny
BLILCJCKALNUM H OYEPEAHBbIM TOPH30HTAaMH apMupoBaHus, L-JJiMHA OMHOH NOAOCLI
apMHPYIOIEN0 MaTepHajla Ha TOPH3OHTE C YYCTOM €ro aHkKepHoOH sajenkd Lmin B
YCTOWYHBOHU 4aCTH OTKOCA

B crpoke "Bcero" no xaxaoMy BapHaHTy HNpHBEAEHbl 00imIEC KONWYECTBO
APMUPYIOLLENO MAaTEPHAaA M €10 CYMMAPHbLIM Pacxoh ¢ YYETOM KOJIMUCC1Ba I OPH30HTOR
ApMHPOBAHHUA, KOJHYECTBA IIOJOC MAaTeEpHalla W JUIMHBI OJHOW MOJOCHI HA KaXKIOM
rOpPU30HTE apMHPOBAHUS

Undopmanus, npeicrasnednas 8 1abn 1, cBMaETEIbCTBYE1 O rOM, 410 BO BCEX
PacCMOTPEHHBLIX CHy4YasXx OHNTHMAJIbHOH ABJIAETCH CXEMa ApMHUPOBAHMA OTKOCA C
IIEPEMEHHBIM 11AaroM TONBKO B 3TOM CIIy4ae BLINOJIHAECTCH YCJIOBHE PaBHOMEPHOTO
HarPY)KEHHS BCEX TFOPM30HTOB apMupoBanust IIpM OTOM B HEKOTOPBIX Cly4asx
HEOOXOAUMO YCHJIEHHE OTASNbHBIX IOPH30HTOB aPMHUPOBAHUS - PA3MEIICHME HA HHX
0oJice OHOH ITOJIOCK! APMHPYIOLLICIO MATEpHAa

AHaJIN3 pe3ylibTal0B pacCyYETOB MHOIMX BAPHAHTOB CBHJECTEIILC IBYET O TOM, YTO
ONTUMaJibHas CXEMa apMHPOBaHWA OTKOCOB XapaKTEPU3YETCAd OTJIHYMTEILHBIMH
ocobentocaMu  [lpu obocHoBaHHO BeIOpaHHOM apMupyiolicM Mmdrepuane, Koija B
COOTBETCTBHH C pe3yRbTaTaMH pacYETOB HA KaXAOM 10PH30HIEC apMUPOBAHHA
PEKOMEHIYETCH YKJIaublBaTh B OCHOBHOM O OAHOM IOJIOCE MATCPHANIA, MMHHMAJILHOE
DACCTOSHUE MEXAY COCEAHWMH IOPH3OHTAMH APDMUPOBAHMA OIMEUYACTCA HA YDOBHSX,
OlIpEUEAAEMbIX TPEILKY BBICOTBLI OTKOCA OT €10 ocHosaHwsl Haubonee paspexenuast
(X€Ma apMUpOBaHHUA B TAKHX CJIyMasX COOTBETCTBYCT BEPXHER M HMXKHCH 4ac1iM 01Koca
(cm Tabn 1)

[loMy¥MO DTOIO, CYIUECIBEHHOE BIIMSIHHE Ha CXEMY JdpMHpOBaHMs OrFKoca
OKa3blBa€1 BEJHYMHA K YCIOBMA PaClIPEACIHEHHS 110 €10 IOBEPXHOCTH BHEIUHEH
Harpy3kH Tak, HalpUMep, 11IPH OI'PAHHYEHHOM MHIEPBAIC PACIIPEACICHUS BHELIHEH
HaIPy3kH (YAQIEHHOCTE JICBO M [IPaBOM IpaHML, 1aKOro MHTEpBajia O OpOBKH OTKOCLA
COOBeICTBEHHO 2M W 0 5M B Tali 1) M3IMEHAIOTCH YCIOBMHA apMMpPOBaHHUS OTKOCA Ha
HCKOTOPbIX TOPHU30OHTAX YBEJIUYHBAE1CH KOJHYECTBO 110JIOC apMMPYIOLIEI O MaTepvaia ¢

COOTBE1CTBYIOMIMM M3MEHEHHEM YCIIOBHH PACHIONOXKEHUA 1 OPH30H10B apMHUPOBAHHUA 110
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BbICOIEC OIKOCA M JIPYIMX pacyetnbix HoKasalciaed. [lpn  yBeilmueHMn uHicpBawia
pacupeiesiCHisl BHEIIHEH Harpy3ku (0-50M B rabi1 1) cyleCI BEHHO H3MEHACILS H CXCMA
APMHPOBAHHS O1KOCA.

llps1  ycnoBHMH MCHONB30BAHMS B KAUECIBE APMHUPYROILUEIO MalepHaila,
00J1aAIOLIEI O CPABHHUTE/ILHO HEBLICOKMMH [IPOHHOCTHBIMH LIOKQ3A 1€JBIMH, PACCYH J dHHBIE
CXEMb! ApPMHPOBaHHA OIKOCOB (2-1 uacik 31a0i 1) OLMYAIOICH  YBEHHYCHHbLIM
KOJIMYECIBOM  10PH30HIOB  apMHMPOBAHHA, IIOBbHUEHHBIM  KOJIMYECCIBOM  HOSIOC
apMHUpPYIOLICIO  MalepHalla Ha TOPM30H14X apMHPOBAHHMA H, COOIBEICIBEHHO,
yBCJIMYEHHBIM  pacXxojyoM  apMupylomieio  maiepuana.  lienecoodbpazHocis
HCIOJIb30BAHUS B  KAa4eCl1BE apMUPYIOIUMX rakHMX MalepHalioB MoOxXel Oblib
OIIPEJIEIIEHA 11Y1E€M 1€XHHKO- JKOHOMHUYECKOI O COHOCIABIICHUA Pa3JIHYHbIX BAPHaH 10B HJIH
HCXOUA M3 JpY! UX COODpaKeHni

Ha puc. 9-11 upuseneHnl paccudiaHHbie CX€Mbl apMHPOBAHMS  O1KOCOB
[0-me1poBOH  11eCYaHOH HacblllM VI8 MX pasHbiX 3auokeHuH. llpyw Hiom B kaue-
CIBE MEPOUPHANTHH 110 3aKpPCIUICHMIO [IOBEPXHOCIHBIX Y4CIEH OIKOca npeuy-
CMOIPEHO MX CIUIOHIHOE apMHpOBaHue 1¢copeierkaMy 1u1a «llpyuon - 494» B cooi-
BEICIBH C peE3yjblalaMH HPOBEACHHBLIX pacye1oB OlIPCHCIICHbl 10PH30HIbL, Ha
KO10pbIX  BMEC10  Qojiee  npouyHblX — apMHMpYIOWMX  Malepuvanos  (1Mua
STABILENKA 200/45) wmoryr Obllp 1lpuMeHeHbl 1eopemieikn  Pacuernl  11po
BOJAMINCH, B HPEUIOCIOXEHUH  YCI0HYMBOIO  HEACDOPMHUPYEMOIO  OCHOBAHHS,
OICYICIBYMS BHEIWIHEH Harpy3ku JiuHa 3apeikKd  110JI0C dpMHpYHOWIEI o Ma-
1€pHalia B YCTOHYMBBIX 4Yacifix OTKOCA OlPCUCHAIACh B COOIBCICIBHM €
dopmysiori (11). Cxembl apMHpOBAHMA OTKOCOB PACCUHMIBLIBAIMCh HCXOU H3  YC
nosus obecneuenns Kip=1.3.

Pesyiabialbl, upesciabieHybie Ha puc. 9-11, cepaetensCiByrolr 0 10M, 410
HPEVIOKEHHBIE MEIOJUYECKHE paspaboIky no3sossiol 000CHOBAIb HPHHUMIIMAIILHY IO
BO3MOXHOCIb IIPUMEHEHHMA B OJMHOH KOHCTPYKLHH pa3siiH4HbIX apMHPYIOLLIHX
MalCpRajlOB KaK B OCHOBHOM CXEME€ apMHPOBAHUSA, 18K H B KAUECIBE HHIKEHEPHhoIX
MEPOIIPUAIHI 110 3aKPEIUICHMIO 1I0BEPXHOCIHbIX 4acieH oiIkocos. llpu Hiom B
HEKOTOPBIX Clly4asx HpenycMoIpeHo yselmuyeHnoe (Oosiee 1) konmucciBo nosioc

aPMHPYIOLUE! O MaTEpHalla Ha OTHE/BbHbIX 1 OPU30H1AX,

37



8¢

12.5
o ——— — —— -
- - 3"0 -
x=3(}
f fe]
f
0 K T A rl e *"'r“-::TJ\
' ‘ H-1.05 \ L*i}\
) 4 - b d e g e,
\ o || =y T o iy
| \ L-3,26 . 3 B S lA_A
, 4 Bce pasmepb! 8 MeTpax
; : —_— :
| . "

L o

00 N
I

¥}
Puc.9. Cxema apMUPOBAHUS HACKLINH C YIVIOM 3aJI0KERUHs OTKOCA 73
I - pacueTHbBIE TOBEPXHOCTH CKOIBXKEHMS: 2 - reopeieTky “Ilpynon - 494
3 - reOTEeKCTUIIBHBIN MaTepHa



6t

11,1

B —»-
- 5 .| Bce panizpol B veTpax
=7 Q
—m0
° 7
2

[-896  H929 e o
L-530 e N
S 3 = =\
+
Puc 10 Cxena apMUPOBAHHS HACBIITH € YITIOM CKOJbACHHS OTROCA 6()

| - pacyHETHBIE TOBEPXHOCTH CKOIBKCHUA. 2 - 1eopeructni “IpvioH - 4947
3 - FEOTeKCTHJIbHBIH Marepuan



14

()

B¢e pazviepbi YKid3aHb! B Merpax

— i e Syl el —
L T

——
e — — _n

T
e e e ey

gy

0
Puc. 11. Cxema apMHpOBaHHS HACKITIH € YTJIOM CKOJIBXEHUS OTKOCA 45

| - pacueTHBIC TTOBEPXHOCTH CKOJIBXKEHUS; 2 - reopeuieTKH “TIpynoH - 494
3 - reOTEeKCTHALHBIN MaTepHan’



9. OCHOBHbIE BbIBO/1bl.

. B pabote 1IpeicTaBieHsl OCHOBbl ME10AMKH Ol I MIMM3ALIMOHHOIO pacyela

CXEMbl ApMHpPOBAaHHS HACBIIIH, IIOCTPOEHHbBIE HA HCHOJIB30BAHMH OCHOBHOH
pabOYeH [rHIO1€3bl HM3BECIHOIO METOAA CMELEHHH -  JOIyCK4a€eICs

peryjiupyemas  BCHHYMHA  JCQOPMHPOBAHMA  MCXOJHOIO  KOHIypa

KOHCTPYKLMH,

2 Pacuer cxeMbl apMHPOBaHHA OCYLIECIBJSIETCS C YY€I0M pacnpelciicHHOH

HA 1POM3BOJIBHOM MHTEPBAJE BHEWHEH Harpy3kH, MHHHUMAILHO
JOHYCTHMOI'O YPOBHs 3alilyOJIEHHSI BEpPXHEIO 10pH30HIa apMHpOBaHHs,
MHHMMAJIbHO JOLYCFMMOIO PacCIOfAHHUS MEXAY COCEUAHMMH ['OPH30HIaMH
apMHpPOBaHH.

B kauecrse apMUpPYIOINEIO 7DJIEMEHIAa JOIYCKAeICs HCHOJIb30OBAHUE
pa3ziin4HblX MAI€pPHAJOB, B TOM 4MCIE U CHHIETHYECKHX (I'€OMO0JIOTHO,
1EOCETKHM, I€OPELIETKH), C H3BECTHbIMH XapAKTEPUCTHKAMH.

Pacuer cxXeMbl apMHpOBAHMS OCYILUECTBJIACICS HA OCHOBE peanv3alivu
M3BECIHOI0 [PEACIABIAEHHA O CYWECTBOBAHHH [OTEHLHAIILHOH 110-
BEPXHOCIM BO3MOXKHOIO OOpylUEHUs HEYCTOHUYMBBIX 4aCI€H KOHCIPYKLHH.

B xauyeciBe rakoi nopepxHociy BbiOpaHa KpyrJIOLUMIHHAPHYECKaN.

5. OnpeneneHsl KpUTEPHH HOUCKA HOTEHUHAILHBIX ITOBEPXHOCTEH BO3MOXKHOI ©

0.

oOpylIeHMs HEYCTOHYMBBIX 4Yaclcii KOHCTPYKUHH Ha pa3HbIX Clalusx
pacuera.
1IpeuIOKEHO CXeMy apMUPOBaHHMA HaCBIIM OPpPENCIsiIb B COOIBEICIBHH C
pe3ynbTataMm 110CIEA0BATENbLHOI O PEIUCHHS CIIEAYIOUHMX OCHOBHBIX 3aJiay.
OLIPEUEIIEHUS YCIOBHH apMHUPOBAHKS OCHOBaHHs HACHIIIH;
pacueia CXeMbl APMHPOBAHHA HACKIIIM O THOCH EEJILHO OHO1 0 H3 €€ 01KOCOB,
YTOUHEHHS CXEMbl apMHMPOBAaHHA HACblIIM C YY€IOM COBMECTHOH pabo1bl
IHIOTEHLHAIbHBIX 1IOBEPXHOCTCH BO3MOXKHOIO OOpylIEHHs HEYCTOH4YMBBIX
yacTeii ec JIEBOro ¥ HPaBol 0 01KOCOB, PAa3/INY3IOMINXCH KOHCIPDYKTHBHBIMH

0COOEHHOCTAMM;

pacyela yCJIOBHH 3aKpeluieHHs 11I0BEPXHOCTHBIX 4Yacied 01Koca MEXAY
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COCEAHUMH I'OPH30HTAMH aPMUPOBAHMSL.

7. Paspaborana meToauka pacyera CXEMbl apMHPOBaHHS OTKOCA C Y4YETOM
COBMECTHOH paboTbl IPyHTAa M apMHUpPYIOILEN0 MarepHala Ha KaXaoM
I'OPU30HTE APMHUPOBAHUA.

8. Ilpewioxken cliocod ounpenenenus rpaHuly 30HBLL, B FIpeAenax KOTOPOH
APMHUPOBAHHLIA  I'PYHT HCHBITBIBAET BO3ACHCIBME  1HOTEHIUHAIBHBIX
[IOBEPXHOCTEH BO3MOXHOIO OOpylEHHs HEYCTOHYHBLIX 4aCreH JICBOTO M
[{PABOI0  OTKOCOB Hachilid. Paspaboranbl yCnosus yTOUHEHHS CXEMbl
apMHPOBAHMS HACHINH B MPEAEHax TAKON 30HbL.

9. Paspaboranbl METOAHYECKHE NMOAXOALI K PEMIEHHIO 3aJ4a4 110 ONPEACNCHHUIO
YCIOBUH  ApMHPOBAHHMA  OCHOBAHHMA  HACBIIK H  3aKPEINICHHMA
HOBEPXHOCTHLIX YacTeH OTKOCA MEXJYy COCCUHUMHM TOPH3OHTAMH ap-
MUPOBAHHS.

10. IlpuBeneHb! HEKOTOPbIE PE3YILTATHI PACUETOB, HOLTBEPKAAIOLKE:

- HOJHOTY ¥ YHUBEPCAJILHOCTE METOAHYECKHX W PACUETHBIX CPEUCTB
pPClICHHs 3aJilayd pacyera apMOIPYHTOBOH HACBIIIM TIpU  Pa3lIHYHbIX
yclosusax ¢ 000CHOBaHHBIM OOCECIICUEHHEM NIPH Y 1OM TpebyeMoi CrencHu e¢
YC10MYHUBOCTH;

- 11eJ1eCO00Pa3HOCTL JIOIIOIHMUTENLHOIO PACCMOTPEHRHS YCIIOBHIT apMUPOBAHHS
BEPXOBOH M HA30BOH HaCTEH OTKOCA;

- PABHOMEPHOCTb HATPYKEHHA aPMHPYIOLIEI0 MATEPHAIA 110 BCEM FOPH30H-
raM apMHPOBAHHUS,

- 1CNeco0Opa3HOCTL  ONPEACIICHUSE ONTHMAILHOIO (HE HA3HAYCHHOrQ)
KOJIMHMECT BA FOPU30H fOB aDMUPOBAHKUs ¥ ONITHMAIIBHOT'O MCC I'a PACHIOIIOKEH U
KKAOIO M3 HHUX B TCIC 3eMiIsioro HojoTHa (1iepeMeHHbId  ar
APMUPOBAHUH ),

- BO3MOXHOCTb H LENECOOBPA3HOCTD UCIIOMBL30BAHNSA B OJIHON KOHC IPYKUNH
PANIMMHLIX APMHUPYIOUIHX MATCPHAIIOR,

- BO3MOMXHOCIb PCILEHHA 3a/1a'1H (1IPH MUHUMAIILHOM PACX0/1€ dPMUYIOLIETO

Marepdaia  (MHHUMMaIbHO  HEOOXOJAMMBIE  KOJIMYECTBA  I'OPM3OHTOB
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apMMpOBaHHA, [OJIOC APMHUPYIOILEIO MalepHana 1ipH HMX MHHHMAUIBLHO
HEOOXOHNMOH JUIMHE Ha KaXIOM 1'0PH 30HI€ ApMHPOBAH K ),

CYIHECIBEHH YO 3dBUCHMOCIb PE3yJib1al0B PERICHHUS 334K O pa3JiHUHbIX
YCJIOBUH (BEJIMYHHA K YCIIOBHA PACIIPECICEHNs BHEIUHER HAIPY3KH,

XAPAKTEPHCIMKH APMHUPYIOLLENO MalepHaiia U Ap. ).
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