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METOIMKA PACYHETHOW OUWEHKH

BETPOBOH 2PO3HH H MLINEHHA P11
3ONOLULTAKOOTBAJIA TOC
Cpok aciicteia ycranosncH
C
1o

HacToswas MCTOAHKA APCAHATHAMCHA,
- paGorunkanm TIC H IHCPrETHUHCCKUX O0BCANNCHHT [UTR  OUCHKH BU t-

ACHCTBIA 3010WNAKOOTBANOB TIOC HA COCTOAHHC OKPYX AOILCHT NPHPOINOIT Cpo-
Apl ¥ PaIPAbOTKH MCPONPHATHH MO OTPAHHHCHHIO CC HIPAIHCHUA, 3 TAKOKC 1IN
ONPCACACHIN BANOBOr0 BLIOPOCA NMBLIAEBBIX HACTHU B aTMOCYICPY C YKAIAHHWN
MOBCPXHOCTHLIX HCTOMHHKOB € UCABLIO (POPMUPOBAHMA OTUETHOCTI nO (popye 2-
T (BO3IVX) H pac4ETOB MNATCKCIH 3a BLIOPOCH!,

-  paboTHHKAM NPOCKTHBIX Opraxnlaunii npu papaloTke MPOrHOeIHLIN
OLUCHOK BO3ACHCTBHA HOBBLIX 30/I0MNAKOOTBIIOR HA COCTORHHC BOIAVWHOro 6ig-
CCItHA H OUCHKR MPPEKTHBHOCTH NPHHHMACMBIN (POCKTHBIN TCNHOIOMHUCCKHN

MPHPOIOOXPAHHBIX PCLUCHNI,

- pabOTHHKAM OPraHOB OXPAHBI NPHPOIALL I APYTHN KOHTPOIHPYVIOWNN
OPIHOB 118 OUCHKI 3ArpsinsioiuuN cBoiicts obuekros TIAC it ahexTinnocTy
HPHPOTOOXPAHNQI JICATCABHOCT I T3C, yToUuncnua PAIMCPA TUIATHIL X BaiOpOCH! B
arMociiepy, JKOAOCHMCCKON IRCNCPTIILE COVLBACMLIN 11 PCKONCTPYHPYCMBIN

00BCKTOB.
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I.BBEJEHHUE

Omr M3 CymiccTBeHubIX nyteit Bospeitcteia TOC Ha  oxpyskaromryio
NPHPOAHYIO cpeny ABMACTCA BBIHOC B aTMOC(Epy IbUIEBLIX YACTHUI{ C TOBEPXHOCTH
jonounakoorsanos TIAC B pe3ynsTare UX BETPOBOI 3PO3HH H NMOCACAYIOUIEE MX
ocrAcHHe HA nousc, [ThuUieHie 3TO BO3HMKACT B PE3yAbTAaTe HECOBCPIUCHCTBA
HNPOCKTHBIX PCIUEHIIT H TEXHONOIHH CKIAAHPOBAHHA 30JI0LLNAKOB, HAPYLICHIL
NPaBiU IKCIUTYATALMH YKA3AHHBIX 00BEKTOB, ABJLIIOUINXCA HCTO'MHIIKOM HEOPTil-
H}MJOBAHHALIX BRIOPOCOB 3arpsasuuTeseit B aTMocepy.

OueHKA NhiAEBbLIX BRIOPOCOB ¢ MOBEPXHOCTH 3onouunakoorsanos T3C
MOXET OBITH J3HA PATHHYHBIME METONAMH. 3KCTICPHMEHTATLHLIMIL, AHAJIOTOBLIMH,
pacyeTHniMH. Hanbonce mojiHas m HOCTOBCpHAA OLIEHKA MbULALIHX CBOHCTB KO-
KPCTHbIX CYLUECTBYIOLUMX 30JI00TBAJIOB YCTAHABJIHBACTCA IMOAEBLIMI! HCCIEAOBA-
HUAMH TPH METOMHYECKH NPABMIBHOH HX OPraHH3aIpM, KOTopbie TpedyloT npH-
BACHCHHA BRICOKOKBAIH(MLIIPOBAHHLIX HAYMHAIX CIHJI, HCNOAB3OBAHHA CICUMANL-
HOif annapaTyphl. Y HHBEPCAJIbHAIM CTOCOOOM OLEHKH MBUDILULX CBOJICTBE 304001~
NIAKOOTBAJIOB MOJKET CIY)KHTH PACYETHRU{ METOAN, OCHOBAHHKII HA OlIPEHAC/EHHOI
(uareckofi MONEIH MPOLECCA BETPOBOIl 3pO3HIL, pacCCMAaTPHBACMOI HIDKE,

Hacroaman METOAHKA pacHEeTHON OUERKH BETPOBOH 3PO3HH 30JICILAAKO-
OTBa/I0B  pa3paboTaHAa Ha OCHOBE CIEILHMATBHO OPraHH30BAHHLIX TEOPETHYECKHX,
naboparopHeIX M MONEBLIX HCCHENOBaHHI, 0000MIERNA AAHHEIX  BBHIONHEHHLIX
paHee HaOmONEHHH, HMccnenosaHuii, MPOEKTHHIX pa3paboTOK B OTEYECTBEHHOI If
3apyOexHON IHEPreTHKE, CMEXKHLIX OTPACIAX.



2, MEXAHHIM HOCHOBHBLIE HOKASBATEIAN BETPOROI
IPOIHH 3ONOUHINTAKOOTHBANA TIC

21 [Cicpotorcuiakoo rraiet TOC  HBARIOTCH  XPRHHUIBIC o v pon
THIPICTHUSCROMN) TIPONIBOIACTAYN - "10ALL B HMITEKA, KROTOPOC 1Y MCPC alo e
MOLTCGRHT KOHSCPBIBIN WD PCRVIRTRIIMIN 0 NEPCINe 8 XOWRCTRCHIOE 1oh-
WRAHIC B cvNie nepioast 101 GOABLHCTU0 JOTOULEIROOTIRLIOR [RPOve O -
2B CKTLUTHPQHIHIE HSMCHTHPY FOUINC 307} MOIVE ORI EITTRUH IICTOS TR O 4 -
TCHOMBHOTY IBLICHHN B PCSHVIBTATC BCIPOBOIL BoLcHc iy Bermponay po oy
QG TLARQBAIN HOACH  APCICIUB LT COOUIt PilIPV WCH G LIRS 1 (-
KeCCC CRLLTHPOBARNIN 1 CTATHYCCKOO NPiHCHIR CTPYRTVPHE JTHUHUPUHUE Ot
CBULIHHOI OO YBOARCHNOI 10061 yhoch TIC noa BOIACHS TRHCM BCIPOBO LN L0
norokd OHI QNPCICINCTCR NIPARKTCPOM B HHICHCHBHOCT LIV BULICTICTHHY BUI0-
BOID HOTOKY, CAOMCTBAMM CRLLIHPYCMOTO MATCPIGLEL, TCANOI0NICT CRRLIMPOR:) -
HHY. i TIRCKRC KOHCTPYKUSICH OO LCKNT

I 4

MOIKHD BRLICIT B 01 COCTIBARIOIMNN DPOHCCGY BCTPOBOIL PO T

- QIPBIB H BLITT HACTHII O HOBCPNHQCTH,

- NSPCMCIECHMC CU B CHILLICHHOM TIOTORC TELT HOBUPNHOC TBIO 00040 -
TARQBQIQ [Ty

© PACCCHBIHHC W IOIIN DPUAHPOBIMHBIN HICTHI B HPCAC TN 10 10-

QT BT ITOCIC MU, L HTLICBOIO 000K C KIMObI

2 3. BOSICHC TN BCIPOBO LY WHOTO HOTOKA 11 RECIVIO O FCTRIN 10 'k -
THEY 1) RORCPNHOCTH CIOH CRUKIHG ¢ HCCRQILASINE OHUBPCMCIHY  ACHCTBY 10
UM MOXAHIUIMAMSE = J000BOC QIPOAMHIMIMCURKOC LKIBICHIC, NODVACKNOLWICE &
CABHIY {10 HANPABICHHIO BCT BT0T6 TTOBCPNHUCTIH, HCPCINLT CHLITNMCCROTO LIB-
ACHHA. RO SHHKMOUUGT OUPH QORI MACTINR 1t COLRBOUUNHT TA2BCMHBOLC VO -
JHC. T}ptﬁ}]ﬂlrrll;!.‘l _'Ill-l*.t]r}‘tml o BCTROBONM HOTORS, COLLIULIE DCPSMOH IR
Yy IbCHPY UM (1O BCTNYTHHC 10 HQURIHRACHIOO VCHITHSC s PRI TREKY e o LA T

LLIC fpilﬂlﬁilllﬂﬂﬂlll-lt LTI WIS SIM B LA T I L) OO O 100N

23 CasuroBay, s HGRMIINCCKIA, CRODOCLL HUTOhd Ue HUIACTUN Bk
HCIILHM NAPAMCTPOM, XiPUAKTCPHIYHOULIM YCI0BRA SCIPOBOH IPO 3N HOBCPAII-
CTH NLLICBHIHOIO MATCHILLTY H ONPCICTAIOWUHM BCHRMHNY COLIABIACMOTO ROTO-
KOM VCICTHS OTPBIAL HACTIULE OT TOBCPNHOCTH (AN00 CABUET CC 1Y IQVCPNHUT T
HEenoCpeACTRCHKO ITOT HAPAMCTIP NAPAKTCPITIYCT CTHCHE MNTCHCHBHOCTH TYpPO -
JCHTHOTFO MYIbCAUHOHHOIU JIBHACHHMS B AOrPaHHHONM C10¢ 3Hauenie U. onpe-
ACAACTCA ) AOTAPHPAMIMICCKOro YPABHCHIt Kapsai-l IpcIr s, Vs sisnoniet o
BRICOTHBIN FPAIHCHT CRKOPOCTH  HOLUILIICHHOLO B8CIPORO LI LIHOTY HOTOKL  Jh-
SRR C TOPMOIMLLIA ACTCTRMCN IUICTIUBUOHICH  (OBe PN RO T i

UoUes bk o I Z/d)y) + NUA (21

rae U« cropocts serpi i asicore dhnoicpa /. s

K = ttoctosiean Kapsiana (~ 0,4},
i =SB TD HOCTIILLL, M,
Z - 1BV YCTAHOBRI hOTCPa, M



3uauenus U. mna 30/10BbIX YaCTHU C  arperarHoH IUIOTHOCTHIO Pa=2,0
r/cM’ TMOKa3auul Ha rpaduke 1.

[Topororag (MUHHMMANLHAN) JUHAMHYECKAA CKODO I:Ull;, M/C, COOTBETCT-

BYIOILAA HAayany MbUicHuA (MOABbEMY YACTHI), ONpEAensercs Mo mno rpaduky Ha
pHC. 2 HWIH no opMyne:
U.. = A G gdp)™ (2.3)
0= pn/ps
rac: Op - TUIOTHOCTD BO3AYXA, KI/M’;
Pn - arperaTHas IUIOTHOCTh MbUICBLIX YACTHLL, KI/M;
g - YCKOPCHHE CHJIRI T/DKECTH, M/C’;
A - sMmpiryeckuit koadduguenr - (,08-0,12,
JU1a KaKI0ro KOHKPETHOro Cy4yas CKIaHPOBAHHA 30I0HUIAKOB CYILECT-
BYCT MHHHM H KODOCTH B Ulcp Hd YPOBHC ¢JIIOT cpa, COOTBETCTBYIOLAA
U.(, MPK KOTOPOIi HAYHMHACTCA MAUICHIIC MOBEPXHOCTH J0JI00TBANA. 3Ta BCAHUHHA
MoxeT OMTHL OnMpenencHa pacyerHLIM MYTEM HCXOAA M3 3aBHCHMOCTH (2.1) no
opmyne:
Ukr =[2,5 -In(Z/d) + 8,5]-Us, (2.4),
(koTopoit cooTBercTBYeT rpadux Ha pic.l), nubo Habmopemwsri no AaHHOMY

obrexTy.

2.5. Ilopenenne 30N0MINAKOBBIX YACTHIL B CNIOE ITPH NPOJONLHOM BETPO-
BOM BO3ACHCTBHM onpeaeniercs (HUIHYECKHMH CBONCTBAMH MarepHasia H HHIH-

BH/IYa/IbHLIMHK CBOHCTBAMH KKIOH HacTHUR (pasMep, IUIOTHOCTDb, KOH(HIYpalia,
NapyCHOCTH), YCNIOBHAMHY €€ (JH3MKO-XHMHYECKOT0 BO3ACHCTBHMA B CIOE CO CMEXK-

HLMH YACTHUAMH (AIre3HOHHBIC CBOHCTBA, XHMIMMECKOS BO3ACHCTBHE), a TAK JKE

XapaKTepoOM, CTPYKTYPOH c1oa yacTill (BIAKHOCTS, NPAHYJIOMETPHYECKHHA COCTaR)
M YCTOBHAMM er0 QopMHpoBaHiA (HACKINTHON, HAMBIBHOM),

2.6. Bmuauue rpaHyYIOMEeTPpHYECKOrQ COCTAB] OTAOXKCHMH HA IMRUIALUHE

CBONCTBA CIIOS HOCHT 3KCTpeMarmLuhlil xapakrep. Hanboneman coysaemocts 07-
Me4aeTca g ¢nosa ¢ mpeobnanauued vactHy 0.05-0.2 mpa. Manonsuiaiueit asii-

€TCA NMOBEPXHOCTH 30JOMNAKOBBIX OTJIOXKEHHI, obpalopannas wactiuamu d,<0.05
MM, YTO OOYCNOBACHHO B3aAHMOAEIHCTBHEM MEXAY YaCTHUAMH NPH KHx Honee 1UI0T-
HOH ynmakoske. C yBemiueHHeM HOJH 4acTHL pasmcpoM Gomee 0.25-0.3 mn (3a
CHET (PpaKIHOHHPOBAHHA NMPH HAMLIBC CNOA, /1160 MO MEpEe 3POIHOHHOr0 MCTOLIE-
HHA MOBEPXHOCTH CYXOro y4aCTKa) HHTEHCHBHOCTh CAYBA 30JIOLLIAKOB PE3KO
CHIDKAETCH.

2,7.Onpenemnmonitd (akTopoM XIMIMMECKOrQ BI3HMONEHCTBIA 30/10BbIX

MacTHIL C oDpa3oBaHKEM pas3/HMYHOH CTENEHN YCTOIYMBOCTH CUEMEHTHPOBAHHbIX
KoHrnomcparos asaerca coacpxande Ca0. Ilpi CaO < 10% B 3onoorsane npu
HAMLIBE H XpaHEHHH HE NMPOHCXOAHT CTPYKTYDHOH INEPECTPOHKH 3EPHOBOTO CO-
CTaBa mocrynarouurx sononuiakos, Ilpn CaO = 10-25 % orMmevaerca yacTHyHas

CTPYKTYpHaa NEpecTpoiikn, nNpupoasiafs K oOpa3oBaHino HA 30NOLUIAKOBOM INoJje
JNORANLHLIX Y4aCTROB c1a60 cHeMeHTHPOBARIBIX OTAMKEH UL, 3onounaky ¢ Ca0 >

8



AR A CAOVMOUHCMCHTHPVIOTCH B MOHOAUT, J0CTATOMNO CTOUKIN K RKOMIUICKCY arvo-
clepinin BOLICIHCT B

YN HareHCHpuoCTs BCTPOROI IPOIN NORCPNHOCTH CHRHCHT OF CHOCO0O.)
1|mp5.lilp03;lllllﬂ CITOA, 18 HAMBITOUO CA0A JOTOWLTIAOUIWLTEE  OHI Ha NUPMION
HIKRC, HCM 1A HACLINHOIO H HCYIUIOTHCHHOIO Chon. 3710 VYRADMBIBACT Hit CVINCLT -
BCHHOC PATTHMHC }'C.‘TOBIIﬁ ALITCHHA CYNHX CRBOKCHAMBITHIN VVACTROR 1N ’!C.IH RTO-
PHUHROTO NLLTCHHUA, NOBCPNHOCTL KOTOPBIN QUDLIIVCTCH QCINDRICHHBIMH MPOTHPO-
BAHHBINIH HACTHUJAMEH,

2 9. Kamumaapnoe VRAIKHCHIIC MOBCPNHOCTH CIUR. OPOUICHHE B Kil'ICCTAC
CHOCOM MBLICIIOAIBIACHHA, OCILTRY. TiILIC BOARL, HIMCIDI BDKHOCTS MITUPILL L,
CYLUCC TRCHHY CRIIBIBIUOTCH 1) (ILACHILL oRCPAKOC TRt 1oa ity [ecwenne -
PAKTCPHO [LTH VUICFROB, 1A¢ BILUKHOCTL ¢100 coctanmier |-3%(novinio-oy Noir

MATCPIELT), 1 HOTHOUTHIO HUKCHOUMACTCR UPH BRBKHOC T VoTee LT,

210, Hurerpaasnoit Xapakicpneriroit 3poanpyesMoctit MacTHl ARIYCTCY
VG TIBIA CIVRICMOCTA M TCPIGLEY M,y | KOTOPI ONPCCANCTCS IRCHCPIUMCH T -
HBIM OVTCM OPOAYBRAMH B {DPOIHIIMBYCCROI IPVOC HPOY J0HE, OTOOPJIHHBIN 11}
JO00TRILIC, € MOJCITHPUBIHICM AVCA0BIIT HaMsIng 1006t I8 IPHOTIGKC IO
OUCHKH MOPLIRA BETINTHHEL TN, MOKCT CIVIRHTE INMIHPHUCCRN VIBHCHMOCT D

m, =c- U-(UE = U.:.,). IR (2 3)

[C ¢ - SHEBCPCLTRGDE TOCTORHM ¢ = [ ()

2 FD Bowtoktbr 1pH (popAEL JTHIGRCHIA IPOSTHPORIHHBIN DBUTCHRIN SE -
THIL MO.T ACHCTBHCN BOLAVIMHOIO NOTOKY - CAABTIUMY (CKIIKOOUPNTHOC O -
WICHIC), BO BIBCIWICHHONM COCTONRHING, NVTCN OCIOTPLIRIOIQ NCPCMCLUICHIE (LICTI
110 MOBCPNUHOCTH (BOIOUCHHC, NCPCKATLIBIANIC). 3011, Co1VBACMIN € NOBCPNHOST N
J0MO0TBLTE §t RBIHOCHMAR 13 €ro NPCICAbl, - NOMUTHCACHCHAA, BKIKIKICT 115114 -
BbIC HACTHLL! OT CYOMHAPONHLIN 30 SO0 MEM (BHTIHOUINC - PAiMCPOM 30 40 vRN |
rPABHTHPVIOUING, KOTOPBIC YHACTBYVIOT B CLILTHPVIOUICM JIBIGRCHINT, « NIIMCPON
A0 500 siar), Kpynusice MacTiigs pasepos cnsitic SO0 \RN e MOMT NCPCMCHEITLC
no MOBCPXHOCTH M0A ACHCTBHEM 1000800 VCRIHA poYy HIHOFO Norok 0clor-
PHIBHO. IJTH 9aCTHULI OPAKTICICCKY HC BBIIOCATCA 11 1PCIACILI IONOULTIKOROT(
noI8. BuTiarowHe “acTHUbLl CNCIYIOT ‘31 BCTPOBAIM NHOTOKOM H PACCCHBIIOTICH HQ
THAMKTCALHOM YAMICHKI OT JONOINIAK0OTBNA. [lepeacuicHIe HACTHUL! BO BIRC-
tUCKHOM COCTORUNE NPOHCNOQMIT B TOM CAVMAC, KO KOKCHHIRA CROPOCTH Miae-
HIA MACTHUL! (OnpCaC IACM A PANCPOM, {hopPMOIt, I1I0THOCTLIO HICTHIR ) MCHBII
HOPOroBOH AHHAMHUCCKOI CKOPOCTH A8 ADAHHOH HACT it |

FIDH CATHTALN NOCTHUN NOIVMICT 07 BOVIY U010 BOTORDY WKL IbH b
MO, TBCMHBII TIVIMC I EITCM OCPCMCUACTCH RHIS 1O aOLICHCTBHENM CHIIBL THIKCCT )
N CHABE TRCHHA 0 BOLIVY RpHTICPHCT patacacind npotcccon GLTRTAUIM 1 nepe-
HOCO DIRCOI CAVAHT OTIIUWCHNC SUTHNUCC KO CROPOCTHIT ti., K CROPOCTH Tptin-

FIAHUHOHHOTO OUCIaHi (T \’I. R VATNRT I IR NI HBLTCBOH ‘GICTHUB! T




(MMHHMATLHRI PasMep CaNbTHPYIOLUEH YaCTUILI), PA3AC/UIOLIHH BHTAIOLHE M
CAJIL THPYIOLIHE YACTHLL! , COOTBETCTBYET 3HAMECHHIO KOMIUICKCA
Ue/ V=10 (2.6)
3Hauenne dpp MOXET OBITH OnmpenencHo no rpaduky Ha puc. 3.

| 2.12. KaxaoMy 3Ha4eHI0 CKOPOCTH BeTpa Ka BeicoTe (imorepa Uz coot-
BCTCTBYET npeaenbiitit (MAKCHMIbHBIT) pasMep IpOUHPYEMOH ACTHILL] dnax,
onpenensemplit H3 cooTHoweHnsn U. =Us no rpaHky Ha pHC.4.

2.13. BricoTa noareM 3pOAHpOBaHHOI yacTis! h (03 yyera BoIMOX-

HOrO BO3ACHCTBIA BOCXOMSIHX BO3NYINHEIX TOTOKOB H TYPOYNEHTHLIX KPYITHO-
pMaciuTabHLIX BHXPEBRIX 06pa30BaHili) ONPEAENAETCA 110 (popMYyE.

UI
h:__i‘_‘?...}.. ]+l .ln(l+a)"’1 M (2.7)
g 4 d
U*'U3¢
a=0.0383————

c-d,
rae U,y — CKOPOCTH BCTP2 HA YPOBHE OCH INLUICBOr0 00naka, npHHHMaE-
Mas paBHoii 0,8 Uy

2.14,[Iponer cansTHPYIOMEH ACTHUB] HAX 30/I0LLIAKOBLIM TIONEM Onpe-

OJenaCTCA 3aBHCIMOCTLIO!

I, =—U, /M (2.8)
Vt

2.15. Ha e nepenera oaHHOMHOH NbUICBOH YACTHIBI OT HABCTPEHHOII
rPaHiuBl MBLUTALETO YYacTka L, | HMeeT MeCTO HapaCTAHHE MACChl IPOAHPOBAH-
HbIX YACTHL, NEPEHOCHMAIX BETPOBO3MYIUHAIM NOTOKOM, 3€Ch OTCYTCTBYET OCAK-
ACHI{¢ OTOPBAHMEIX OT MOBEPXHOCTH yacTul. Ha mocnexyromeM y4acrke npouece
BRUTYBAHIUT YACTHY 3 CJI0S CONMPOBOXIAECTCA NEPEXOAOM IPOAHPOBAHHLIX CANlb-
THPYIOIIHX YACTHI] H3 ITOTOKA HA ITOBCPXHOCTH, KOTOPAIC 3aTCM Y4YaCTBYIOT BO
BTOPHMHOM IILUICHHH. Y C/I0BHA BTOPHHHOIO NBLICHH{A — OTPRBA OT CI0A OCAK-
AACMLIX 3POTHPOBAHHAIX YaCTHI — CYILECTBEHHO OTAHYHLI OT XapaxTepa nepBu-
HOI'O ITLUTEHHA ~ OTPAIBA ITBUICBAIX YACTHL OT HAMBITOIO Cl104. MHTCHCHBHOCTD
CAYBA 4aCTHU NPH BTOPHYHOM NbUICHHH CYIECTBCHHO Bhuue. [1oaToMy MOXKHO
CHMTATh, YTO BECh IPOAMPOBAHHLIN MATEPHAJ NCPBHMHOT0 CAYBA, BKIIHOYASL BH-
TAOIHME H CALTHPYIOLHE YACTHL(K (CO BCEi Nuinauieit HeIKPAaHHPOBAHHOM NpY-
ACM NOBCPXHOCTH 30JI00TBAJIA) BBIHOCHTCA K IPaHMIlEe 30N0UUIAKOBOr0 nona (K
orpaxaaroniest ,aM0e 0TBana). Y4acToK HENOCPEACTBEHHO NEPEH OrpaXKAAtoLIeH
namboit, cama nam6a, ec HIBOBOIT OTKOC, APEHAXKHAIE H HATOPHLIC KAHABbI ABJA-
HOTCR 30HOI 00eCnhIMBAHNA BETPOBOrO NOTOKA, B KOTOPOil ACHCTBYIOT I'paBHTa-

IWMORHKIE CHTH K TYPOynenTHas nuddysus.

2.16. [lepeHoC 30710BBIX HACTHL, MOCTYNAIOMMX B aTMOC]Epy € OTKPLITOIl
MOBCPXHOCTH CKIAMHPYEMOr0 MATEPHANA, I NEpexod HX Ha NMOACTHIAKILYK NO-
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BCPINHOCTL B MIPILTICAILUCH] SOHC OCYU(CCTBAACTCA {10 HHOMY MONINHIIMY, HCACTH
MPOUCCCHE PACCCHBANUS R ATMOCEPC THCPABIX *LICTHIL € ABIMOBLIMG tisaniy T
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. L
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€f0 PACNpOCTPaHCcHHA cocTanmieT 107
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3L.XAPAKTEPHCTHEKA 30J00TBAJIA KAK INOWAAHOLO
[ILI/UILEIO OBLEKTA

3..1. Il'd 30n0uUTAKOOTBANIA HC XAPAKTCPHA CHAOWIHAA NuAfUAR NOBCPX-
HOCTL. MOXHO BLLACNITS TPH BOIMOKHBIC JOHBI RLIJICHHAL

- CVXHC IUDDKH Hi) 30/I0MIAAKOBBIN NONAX;,

- paMOmI, crioskcHHBIC HI 30101UAAKOB (HCIHPUCHITIAHHBIN):

- OYNOXKCHHA NBLIAN B AIPOAHHANGIMCCKOIL TCMI AaMOKE (nrupiinitor

NsLUICHIC),
Xapakrep NOBCPXHOCTH IONOUUTIKOBOrQ NnoaA B JHAUKTCABHOIT MCPC OI-

peacacTcs cnocofoM Hameipa, COpPOC 30N0LWIIAKOROI MYbNLI HI PACnpCCTi-
TCILHOTO MY ABHONPOBOADY NO NCPHMCTPY OoTBann ofecncunsact  (PPAaKHOHIIPOBA-
HHC MATCPHANA - OCLKACHHE Handonce KPynusix (Pppakitil y BHYTPCHHCIO OTKOC)
AaMmObt.  OrcrofiHblii npyt HAMBIBHOrO 30100THiANA 00CCNCUHBACT  OCANICHIIE
HAHOOJICC  MCIRMN 4acTHY 30asi. HeoanopomnocTts (parkuMOHKOro Cocrasd no-
BCPXHOCTHOrO CNOA 30MIOWIAKOBOTO ONA (OPMHPYCTCA TAKKCE, H BCACICTBUC .
HCPARHOMCPHOIO PACAPCACACHIUA 30A0ULTIKONOTO MATCPUATA O (JporTy HaMuLIR
- RanGOICC KPYMULIC (IPAKUItH OCIHKANMOTCH .Y HCPBLIN {10 NOAY NYALIBL  BBIVC-
xoB. Cyuiecrsytor cnocobbl HANPIABACHHOTO (POPMUPOBARIA HCOIHOPOIHOCTH
()pPaKUHOHHOrO COCTaBd OCHKRAICMOTO MATCPHANA - B YIACTHOCTH, T.H. Pa3aebHblii
Criocof HAMLIBY, NPH KOTOPOM HAHOOACC KPYOHLIC W TKREAse (ipakuitt (B OC-
HOBHOM, LLTAMOBLIC HACTHIULI) OTBOMATCA H3 HIDKHCI TOUKI PACNPEACAHTECABLHOIO
My aenonpoBoda H cOpachIBAKOTCA B nepiupepuiinoit  4acTit 30/00TBANA, OCTAB-

LIARCA UACTH MYNIBTHI OTBOAMTCA K UCHTPANILHOR HACTH OTBANA,
B joxc mnaasoausix otaokenitit  300WNNKOOTBIUIA VBAANKHCHUC HAMbI-

TOro MATCPHANA OCYWCCTBAACTCA 32 CHCT KAMHANAPHOIO 110ABCMA BOALI, NEPIO-
AHCCKOIO HIMCHCHHA YPOBHA MNPYAA-OCBCTAMTCAA, OCIUAKAMH, TIPHMCHCHHCM
CRCIMANBHLIX JOKACBRANBULIX CHCTCM NMOBCPXHOCTHOrO vBALKHCHIY. Hapyvuwchie
NOCTY MACHIA BAACH K NOBCPNHOCTIL 30/I0IAAKOROI0 NOAA NPRBOANT K 06pasosi-

HII0 CYXHX TUUDKCH,
CyXoit ok 30100TBANA npeacTaB/AcT co0oii CA0KHOE COUCTAHNE V-

CTKOB MHTCHCHBHOrO, CPCAHCIO i MANOro nbicnksu. HHrcHCHBHOE HBIICHNC OT-
MCHACTCHA HA YHACTKAX, NMOKPLITHIX TOACTLIM CNOEM 307161 NECHAHOIT (HCCBAIANIION)
(ppaxipid. CTencHb OHHOPOAHOCTH HAMAIBACMBIN 30/IOLULTAKOB MO AHCMCPCHOMY
cocTaBy Hrpact 60aswyi0 pons B AnQQCPCHUMAUNK JONMOUINAKOBOTO MATCPHAI
[PH HAMBIBC M (POPMHPOBAHHIT NMBUALUMN CYNHN RAOKCH, 30M01UMKH BAMCOKOIL
CTCHCHH OAHOPOAHOCTH {XIPAKTCPHOIt ANA IKHDIUCTYICKHNX yracit) 1o -
PCHUNPYIOTCA NPH HAMBIBC B J0M00TBAM, MTU CO)EICT OIGICHOCTL NMBLINCHIA 1O
00ab1ICHt MACTH NOBCPXHOCTH 30N0MIMAKOBOTO 1onA. [lpi peicoxoM coacpriaHin
W IakoBLIX hpaxuuit (yran noavMockoshoro 6acceitng, oxnranne yracii 8 TORKAN €
SRICTKHM ULTAKOYAANCHICM) HA NARKIX HAMBIBY OTKLUIMBMOTCA KPYRHLIC (ipak’
itk (Go1ce 0.5 MM B AHAMCETPC), YCTOMMHBLIC K BCTPOBOit IPO31i, TOHKOAHCTICPC-
HAA 30712 CKIAMPYCTCR B 30HE OTCTOHHOTO NPYAL M KANIUIAAPHOTO CMAMIBARMA,

3.2, 3poanpycMOCTb NOBCPXHOCTH CAOR NLLICBLIN  HACTHL ONPCIACTIICTCHA
VCIOBMAMH (DOPMUHPOBAHNIA CI0K W IPOAUPYIONUIMI CBOMCTBAMIL ACTHY, pic-



MOTPCHHBIMY Briue, [1pH 3TOM BLUIC/UDOTCA CHCAYIOIHE NTAPAMCTPAI TIOBEPXHO-

T11, NOABEPracMOil BETPOBOMY BO3NCHCTBINO:
1) rpanynoMeTpHECKHH COCTAB CKIAAHMPYEMOro MaTepHana.

2) BAKHOCTb NOBCPXHOCTHOrO Cj0A INBUIEBBIX HaCTHIL - TCXHOAOIHYE-
ckad (3a CYET YBJAOKHCHMA ITYTEM OpOIICHHA, OCTATOYHAR BJIAXK-
HOCTHh NPH KONEOAHIH YPOBHA BOMBI B 30JI00TBANIAX, YBIAKHCHHE MO~
BEPXHOCTHOIO C/0A KANMHJULAPHOI BIAroil M3 MOACAOIHOIo BOAAHOIO

06BeMA) H BCNEACTBHE aTMOC(PEPHBIX OCAIKOB,
3) MAOTHOCTbL NOBEPXHOCTHOrO CJI0A, onpeaenscMas cnocoboM HaMbiBa

3061 (MOABOAHLIA HIH HAaABOAHBIH, paCCPCAOTOUCHHAL I CoCpe-
JOTOMCHHRI), HCNONb30OBAHHEM MEXAHUUCCKHX CPEACTB YIIOTHCHII

NMOBEPXHOCTHOI'O CJIOA,

4) cHerosoH NMoKpos,;
5) pacTHTENBLHBIN MOKPOB Ha OTPA0OTAHHAIX 30J100TBANIAX.

3.3. DpoayipyemMocTs o0bexkTa ONpeRcNAercs CICAYIOMMMH (akTropaMi
(MOMHMO PACCMOTPEHHBIX BhIIUE CBOICTB MATEPHANA H COCTOAHMA ITOBEPXHOCT-

HOT'O C/I08):
1) samMIEeHHoOCTHI0 00BEKTA OT BETPOBOrQ BO3ACIHCTBMA PCALEYOM

npHACrarcuci MCCTHOCTH;

2) KOHCTPYKUHEH 00BEKTA - HAJIHYHE H BLICOTA OIPAXKIAAIOILHX CHCTEM
(namOnl, 3aMMTHRIE CTEHKH, NECONOCAnkH N0 NEPHMETPY 30710-0TBA-
na),

3) IKCIUTyaTauHMOHHBLIMH XapaKTepHMCTHXAMH - YPOBEHb IOBEPXHOCTIH
CNOA OTHOCHTENLHO HaMmOBl, OKPYXAIOLUEH TCppUTOpMi, TMNOMANL
CYXHX TULDKEH B FTHAPO30/100TBaNAX,

[Ipyn-ocsernHTeNb ABAACTCA HAKOMHTENEeM Haubonee Menxux (pakiuit
3onkl. [I03TOMY NpH OTCTYIMNIEHHMK YPOBHA BOMAbI OT PACHETHOro OCYIMEHHBIC OT-
NOKCHHA MOTYT OAITH HCTOMHHKOM HHTCHCHBHOIO rineHHA. TlpyH npakTHuecks
NOJIHOCTHIO NOrJICIMAET IPaBHTHPYIOWME IPOAHPOBAHHbIE H ,YACTH'IHO, BHTAIOLUIIE
YACTHUL!, NOCTYNAKONNME C BETPOBRIM NMOTOKOM Ha aKBATOPHIO.

IlpH ofrexaHiu BETPOBO3MYIIHRIM  NOTOKOM JAMOLI TPOMCXOIHT 4ac-
THYHOS 00CCMLUIMBAHHE €r0 - BRIMANEHHE 3HAMHTEBHOH YacTH 3POAHPOBAHHBIX
JONOLUIAKOBRIX YaCTHY, NPEHMYINECTBCHHO CANbTHPYIOIIMUX,

Pemmed npsMBIKAIOMEH MECTHOCTH M BBICOTHOE NPOQHIHPOBAHME 30-
NOLUIAKOOTBANA CYIMECTBEHHO BJIMAIOT HA XAPAKTEP H HHIEHCHBHOCTh BETPOBBIX

NOTOKOB BXIO/I NMOBEPXHOCTH 30JIOIUIAKOBOIO rnons. B xone skcruryarauuy 3050-
OTBANA IT0 MCEPE 3ANMONHCHIA €ro M HApAIIMBAHMA OIPAKAAIONNIX COOPYKEHUH
BRICOTHAA XAPAKTCPHCTHKA 00BEKTA MO OTHOLICHINO K IPHMBLIKAIOWIEH MECTHOCTH

MOXKET CYILUECTBCHHO TPAHCOPMHPOBATECA.
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3. PACUETHAS OUEHKA BETPOBOK PO
JOJIOUINTAKOB T3C

¢.1. Tlpu oucHxe netieosiX BMOPOCOB  30100TBWICR TIC npuHBAGICK
CICAVIOULHC HCXOIHBIC MONOMKCH !

1)

1)

+)

3}

BCC DPOAHPYCMBIC BHTIUOUIC “LICTHIIB BHIHOCHTCH BCTPOBOIAYULHBIM
HOTOKOM 32 NpCacitbl 30A0UUTAK0OTEINN, OCIDRACHHE UHNX Hi nObBCpXN-
HOCTH NPYAA-OCBETNAHTCIA M AAMOBI HE YUHTHIBACTCH,
CANLYHPYIOIMHE HACTHULI NOAHOCTBLIO IKPAHMPYIOTCR  OTUTOHHBIM
NPYA0M, NPH QUCHKC NBLBILLIIN CBOACTB QOBURTOU CPCAUMIE PO SMC)
YACTHULI d, DPHHHMACTCA NO NANOOACC  XAPUKTCPHOMY (CpuiaHe-
BIBCUICHHOMY) PAIMCPY IPOAHPYEMAIN (acTHl B Ananajounc or,d., ..
a0 0. [1pit oucHKE 3ArPAIHCHYUA BOAVILHOrO QUCCCIiHA NBIINNIM
30I0ULNIKOOTBAIOM PICMCT NPOBOANTCA KIAK AMA JIMHCITHOIY 1ICTOY-
HHK, PACHORATAIOWCIOCA HA rPatuc OTB L C NMOABRCTPCHHOIt Cru-
POHLI, NIPH 3TOM BLICOTHAI PAIMCP AAHHOTO HCTOMIMKG COOTRCICT-
BYCT BLICOTC ABIARUICIO O0MIKY,

B PACHMCTC NPHHHMIACTCA ODHOPOAHOCTL [PAHVAOMCTIPIHUCCRKOT( Co-
CTABD MATCPHAM 1 NLIAAILCH (IOBCPNHOCTIL

NBINCHIE OUCHHBICTCH VIR HOPMAALHLIN, NOIKTCPHLIN LD Lo
PETHOHA MCTCOPOAOTHHMCURKUN VCIODIAN, HC YHMUHTLIBICTCR BO WNMOK-
HOCTH JHOMATBHBIN IATMOCHICPHBIN M ICHIE [CMCPUH, VPIIFIHHAIC BUT-
Pbl), KOTOPLIC MOMYT NPHBCCTI K HEPACHCTHOMY KATACTPOPHUICCROMY
CIYBAHIGO CKATHPYCMOIO MCAKOICPHUCTOrO W NLLICBHIANOIO AliTC-
piina,

AR CYWICCTBYIOULHN OTBISIOB NIPHHHUMICTCA 1O AMMILIM HADAIOICHITI
H HIMCPCHIIL,

NTOLUAIL M IOJIMKCHIC ALIIHUDIN YHIICTROB 1070WTAK0BOIO 10NN,
FPAHY TOMETPHUCCKItT COCTAB 1 ITBLIHULIN Y EICTRAX,

NCPHOA NBIACHIA (CKOPOCTH BETP:, COUTBUTUTBYHOMEIN HAMELAY IibIIC-
HIUE 30I00TBILTL, NPOAVAASITCABHOC T HCPNOLL B TCHTHHE ROTOPVL L

BOIMOKHO MbLIICHHC),
BLICOT NMBLICBOLO OONAKL HAA NOBCPNHOCTLIO JONOCTBAM i Hil

rpcOue aamobr;

A4 NPOCKTHPYEMBIX 30J0WNAAKOOTBIIOB NPHHUMIACTCAH!

I0anb NPyaa-OCBETIHTCIA B COOTBCTCTUHN € MPOCKTHBIM I MATC-
puanamyt (a0 70-80 % nnounan 30n0WNaAK00TBANA ),

TOULLAL NBUTAINCTO YWEICTKI {30 20%0 HOBCHPNHOCTH CY NN 1A-
Weh).

NLIAAULHC YMACTKH COCPCAOTOUCHBI ¥ TIMOBI ¢ NOABCTPCHHOI CTOPU-
ML,

CPCAHAN BILDKHOCTD  ILUTULIIN HICTHU W, = 2.5%:

Cpcatia CROPOCTA BCTPOBOSIAVILHOIO HOTOK:, OCY LUCCTB/DIOIICTO
NCPCHOC IPOAHPYCMBIX HACTHLL HAA NUBCPXHOCTHIO JONOULTIKOOT Bl
2 (H OCH BBRCBOTO 00naka), aprennnicicn 0.8 Ugp,

PLICUTA NBIACBOTV O0MIKA Ha rPeOHE MO PHUHIIMGICTCA PABUOIL
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YABOCHHOH BLICOTE NMOALEMA IPOAHPOBAHHAIX YACTHIL HAA 30.101L1a~
KOBBIM 1oncM- 2h.
[IpH OTCYTCTBHH OTACALHKWX XAPAKTCPMCTHK BCTPOBOH 3pO3HH  UiA
CYMIECTBYIOLHX 30/TIOUNAKO0TBANOB NMPHHHMAIOTCA 3JHAYEHHA COOTBCTCTBYHOLKN
XAPAKTCPHCTHK A NPOCKTHPYCMLIX 00LEKTOB,

4.2, YyeT XOHCTPYKTHBMLIX, IMNAHKPOBOHLIX M NPKPOAHO-KIIMATHC-
cxix PAKTOpOB 06ECTIEHHBACTCA BBCACHHEM PANA NMONPAaBOYHBLIX X03PIUHCHTOB
K; - Ki x pacucrHol BeiHtuHie cayBa. OTH X03QPHLMCHTR OTPAXKALOT,

K; - obccnbUIHBAHHE NBUICBOIO [TOTOKA 33 CYCT OCAKACHHA 30JI0BbIX 4acC-
THU NpH obTckanuit namOul. K, npuxmMaercs B 3aBHCHMOCTH OT npe-
BLUUCHHA IpcOMA NaMOK OTHOCHTENLHO YPOBHA MOBCPXHOCTH 3010LWNa-
KOBOIO 110K IO pHC.S:

K;: - cocrosniic nosepxjiocTioro cion (Kopkoobpa3oBawue, arperatipo-
BAHMC 30MTOBBIX YACTHLUL B CNOE B PE3YJLIATC XHMIMCCKOrO B3aHMOACH-
CTBHA) B 32BHCHMOCTH OT COACP>KA HHR OKHCH KANLLULA B 30IC:

K:= 10 npx CaO < 10 %;
Ky=1-1,6129. 107 (Ca0)? npu CaO=10-25 %;
K;“’O IPH CaO>25%.

K; - 3augfiuenioctb 00BeKTa 0T BETPOBOTO BO3ACHCTBHA  (BNIMAHME BbI-
COTHBIX 3NCMCHTOB penpeda, CnCUHANLHLIX BCTPO3ALUMTHBIX COOPYAKC-
HH, TCCONOCANOK) K 3IAKPCIUICHHA NOBCPXHOCTH 30JBHOIO IUIALAA - NO
1abn. 1. [lpH BO3ACTICTBHK HCCKONMLKIX (PAKTOPOB 3AUUUUCHHOCTH KO-

¢uwient K, onpeacnserca nepesuoKeHieM COOTBCTCTBYIOLUX KO-
L{CHTOB,

K - NpHMCHCHHKC ONCPATHBHBIX MCTOAOB ITLINCNOAABACINA (OpOUILHIC
nbLIsLCHi TOBCPXHOCTH BOMOH H Jp.) OLIPCACARCTCA no Tadu. 2.

4.3. I'panynomcTpiticckiii COCTaB MOBEPXHOCTH NLUIAIINX YYaCTKOB OT-
Bana yCTAHABAMBACTCK IKCNCPHMCHTANBHAIM IyTCM JUIS AAHHOIO KOHKPCTHOIO

CilIanHpyeMoro MaTepHaaa NpH XapaxICPHON BAAXKHOCTH, KOO 10 CNPaBOUHbIM
AAHHBINM AU nofiMCHU{OTt J0NToWnaKkoBoki 30Hb! orBana [«CocTtas it CBOIICTBA 3010
u waaka TIC», Cnpasounoc nocobue nox penaxumcit B.A.Mcencursesa, J1.,1985]

4.4 T'lpn oucHke BcTpoBoitl Ipo3mi (T/roa) H CPCAHCrOROBOro TEKYLICrO
BbIHOCA YAaCTHY (r/C) C MOBCPXHOCTH 30700TBANA OTAC/HLHBLIC XAPIKTCPHCTHKI

IPOrUIPyCcMOro MaTCPHANIA H BCTPOBOIO PCAMMA ONPENCAOTCA CACTY oWt 00-
palom:

1) cpeanas cxopocTs Berpa Ha yposue §uuorcpa Ucp b 30ne pasmcuucinsg
10/100TBAIA NPHHHMACTCA Kak CPAAHEB3BCIICHHOS JHAYCHHE B JIHANA30KE OT CKO-
POCTH BCTP:l, COOTBCTCTBYHOWICH Hadamy cayBa 3on0BniX 4acTul Uy , 20 Maxcu-
Manbiofi CKOpoCTH BCTPa Upyx € YHCTOM IOBTOPACMOCTH rPAdaL{HK CKOPOCTCH;



2) CPEAMHIL PAIMEP IPOANPYCMBIN HacTHt tep OHpLICasCTCa Kk cpen-
HOBIBSHICHHIS BCIMMEHL B VGHTIORC OT dapy a0 U
de=3(d-a),/Td,. (4.1)
rac d - cpeaunii paisMep uacTii -1oit (PpaKkuHn,
A ~ OAA MACTHU 1-TOit hpakim;
I - HHCIO (PPAKUHIT IPOARPVCMBIN HIACTIH
3)  npcacavHbiit (MAKCHAMUIBHBIN) PAIMCP IPOIHPVEMBIN 00l g
ONPCICIACTCA 10 CPCANCH CKOPOCTH BCTP: B NLUICOIICHBII niepno Ul umae-
HIC KOTOPOI NMCPBOHA'GLTBHO 3IACTCA PABHLIAM J-7 M/C, NOCIAC 'ICTO ONpecoOT -
CA [10CACAOBIATC/ILHO BCTIIHHLL,
d‘\l.\.\f ,(l('p.. U-I . h Uh‘l’ » U(‘l‘
[Tpst pacxowacHnn HaucHtil U'ep g Upep 0once ues na 0.2 ae pacier
MOBTOPAIOT, CKOPPCKTHPOBRAR JHAMCHIE U'¢p.

4.5. [1poaomKuTCnsHOCTE NCPHOIN BOIMOANOIL BCTPOBOIT Iponnn 1o-
UWCPNHOCZTH TOTQOTRIL KL Ty Q[lpCJC*'IIICI'CH HONQB 1L ABVNX QCHO LN HpCHL‘HIllnI\Z
NAPIAKTCPHCTHK,

- OTHOCHTCALHOR NPOIOTRHTCABHOCTH NHIACOIICHOID BCTPOBOI L PC-

SKHMD Tgpp . B TCHCHHC KOTOPOro ckopocres serpa ta (hyorepe U,
OCTACTCA DOTBIUC CKOPOCTH HAYID nsricingt Uy ( 0npeacasesii
MO CPCAHCBIBCILCHIOMY PYIMCPY IPOIANPVENLIN CTHU).
- OTHOCHTEIBNHOI NPOAV/PKHTCALHOCTH NCPHOL) BOIMOKHQIL [TbLIC-
HIE T jop MO COCTORHIMIO MOBCPNHOCTH HOT00OTBILTI, HCKIIOKHOILCT L
HY PACCMATPHBIACNIONO NCPHOAN T NPOIIVIDRITCIBIOCTL NEPHOTOB A k-
PLITHA 10T0BLIN TLTARCH YCTOIYHBBIM CHCIOBRIM [MOKPOBOM, VBIiK-
HCHI(A OCATIRAMI M TAALIMIT BOAANMM,
Cnen= 1 - (Taw+ Too + Ut Tygr) (4 2)
rac Ut = OTHOCHTCABHAA NPOROLANTCABHOCTE VCTOIMNBOIO CHCTQO-
BOFU  TOKPOB,
Ui = OTHOCHTCABHIN MPOAOTARINICIMIOCTH O LUTROB B WILIC 10+
AR N MOKPOTO CHCTY,
' - OTHOCHTCABHAA HPOIODRHICILHOCTE VB LLKHCIUIY  HO-
BCPNHOCTH 30/100TBiJTL TAIBIMM BOJIMI,
Uyt - OTHOCHTCABHIA NPOAOHKHTCABHOCTS LT HAN,

B u4eI0M NpoloLKHTCALHOCTE NMCPHOIN BOIMUKHOIT BCTPOBOIL IpPU HIN
NOBCPXHOCTH J0I00TBATI ONPCIACTIACTCH HIANOIKCHHCM ABYX [NICCMOTPCHHLIN Bp-
MECHHBIN XOPAKTCPHCTHK:

Tr™ T - Tpop Tewp WM

T = UL - (Topt Too + U+ )] e, (+ 1)

r1c U - NPOA0HKHTCARHOCTS PUACTIMATPIRINIDI O NCPHOIGE, L,

3 6 TerRYWHI BLIHOC JOTUBLIN MACTHL C HOBCPNHOCTH OI00 BT ( 170)

Fipi exopoctin seipa snitie kpuritiechait UL (inese Kotopoi i, = o

Mocir ™ Micacma % Mugagiee aaa o0/ (+ 3),
1ac Mppnrese 0N g coopr - MICEH BUIHOCHMLIN %) FPIHBUBE 1010011

- F o

i+



NAKOOTBAIA BHTMOLMN M CANLTHPYIOLX YACTHL , r/C.

Mpwn = Mo - (Nput* S + neamt O30« Ky ) ‘Ko (4.3),

rac Mo -YACAbHAA CAYBAEMOCTH MATCPHANA NBUIAWECH NMOBEPXHOCTH
npit AAHHOM 3IHAYCHHUM CKOPOCTH TOTOXAa Ha BeICOTE (hmorepa,
r/m’c, onpenenseMan 3KCNEPHMEHTATBHO MYTCM NPOLYBKH Npob
30Jikl C NbUIAHIMX Y4YacCTKOB 30JI00TBaJjla B a3pOAMHAMUYECKOMH
Tpybe ¢ MoaenpoBaHHEM YCIOBHI HAMBIBA 30JIbI H C MpPHBEIE-
HHCM K CKOPOCTH ITOTOKa Ha BRICOTE ()JIOrepa B COOTBCTCTBHH C
npin.l, nubo no qopmyne 2.5. B xauecrse npuMepa Ha puc.6
NPHBCACHA YHEAbHAA CAYBAEMOCTh 30JIOBRIX OTNOXKEHHH Ha OT-
sautax Pedrriuckoit 1t I0xmoypansckoit F'PIC.

Nayr, Neanpt - A0 BUHTWUWOUWHX M CANBTHPYIOILHX NICTHL B
CAYyBacMOI 301C;
S50 - hexTHBHAS NNOLAAL NBLULALLCIT NOBCPXHOCTH (Mz), Ha
KOTOPOI{ 3aBEPLUAETCA HAPACTAUNE B HOTOKE MACCHI CAMbTi-
PYIOLUMX YACTHL

S3p = S - Sk (4.6),

rae; S - NOMHAA MUIOIAMb NBUIALIEH NOBEPXHOCTH 30/00TBANA, M’

Sak- HACTh MBULAILCIO Y4ACTKA 30/100TBANA, IKPAHHPYCMast OT-

CTOIHbBIM NPpyROM( HAXOAAILAACH C HABETPEHIOH CTOPOHKI OTHO-
CHTENLHO Npyaa), M’

4.6. oy10Boit _BBLINOC JONOBBIX MACTHL 1M IPOAKHPYEMOCTb QO6BEKTA

Msp = ¥ Map;, (4.7)
raec Map; - rON0BOH BRIHOC 30JI0BbIX YACTHIL 10 KAKAOMY HATPABAEHHIO
BETPA:
— CP -
Mop; =mo " -(Npur-S+tncamt So0i K1) Ko tiiman3,6:10° t/rox  (4.8),
rne Mo~ -YACHLHASN COYBacMOCTEL B I/M’C, COOTBETCTBYIOLIAA CpenHeii
ckopoctH Berpa Ucp



3asucumocTb Ko3QprunenTn HEPCHOCH 30NQBLIX
HacTiy nNpH obTexkanun aamob! Kl oT CKOpPOCTH
BeTpa U, npy pazanyunbix jipesblilleHngx rpebun
aambbr Hax 30AbHbIM NANIXeM h

Puc. 5

Juaucnne nOUPABOHOro Kodhphpuuncnr: K,

Tabmuwa 1.

QAKTOPLI JAMMUCHHOCTH 0T OT HLLACHIISN h
|.3aKkpLITHC OTBANA BLICOTHAIMM ITCMCHTAM PCALCY.
| - C 0aM0ili CToponm 0,6
- C ABYX CTOpOH 0,3
(15

- C X CTOCPUH

2.CoopyxCcHIC CIUIOWHNBIX OapbepoB NO NEPHMCTPY Aamb oTsana

(PCLUICTHATHIC OSPAALL, NMPONALAKA NYNLAOOPOBOAOS 110 rPcOHIO Aar-

OLI, NTCONONOCKL! BAO b IPANMLL OTBAN) 0,7

3. OTHOCHTCIBHOC YBEMMMCHHC BhICOTH JuMOM, pacnofoxeHHoi C

NOABETPCHHOIT CTOPOHB! NO QTHOMCHIUQ K NPeodNafalouun BCTPAM 0,85

4. JaKpCIUICHIEC MOBEPXHOCTH 301LHOTO TULDKA BAKYLLHMH BEIICCT-

saMu (kopkooOpajosanue) 01
5. 3QKpCIUICKUC NIOBCPXHOCTH JONRHOIO MUK LAIKOM 003 |
| O JAKPCIICHHC NOBCPXHOCTH JOBHOIO MAMANKG SHUWNTHBIM CIOCM H3 ]

0.02

| CBI3HOrO rpyuTa (CYTINKOK, FIHHL) ]




3uaucuse nonpasounoro xo3pguunenta K,
Tabmia 2,

Meroa onenarHBIOro NbLICIIOAABACHIII K

|. MoaxATHE YPOBHA BOAL! B NTPYHE —OCBETIHTE/C BRILLC YPOBHA -
101Q0BOFO JULDKA 0-02

2. [Nepuoantecroc OpoLIEHIE CYXHX MUIDKEH CTAUHONAPHBIMH J0X- 0,1-0,5
ACBARLHBLIMK YCTAHOBKAMH HAK NOJMBOUHAIMI{ MALIBTHAMMH

3. CaauuBauKe CYXHX JULDKell oCBeTNeHHOH BOAOH, 110AaBacMOH NO

PC3CPBHOMY NMYNbIIONPOBOAY PA3BOAALICH CETH 0,2-0,3
4. YUQlICHHC_NEPEKITIOMEHIA My IbNOBLITYCKOB B TENJIOE BPEMA

3ARUCHMOCTE YAEABHOIT CAYRIACMOCTI! HAMLITOH 30JILI OT CKOPOCTH DCTPI
1a Beicore Quuorepa (10 »)

T S O e e B T o
2- 30na sxnbacTyackoro yrns, PedmHcian IPJ - ====
1 £ 3-pacyenibe gaHHLe no dopmyne 15 -E _._!!

=
~4

YaeneHas CAyBaeMoOCTh ma. rm’

E f-gs;:ggalg;!.-;!ss=5g;;;ﬁg=
e
%ﬁfﬁ.%!ésgaﬁ?géﬁﬂi%é :
et e
e e e
4 5 6 ¥4 8 9 10

Piic.6



[Ipunoexenie 1

[Ipuseenite SIKCHEPHMENTLILIO ONPCACACHHON yaenpn0il
CAYBAEMOCTH K CICOPOCTH BETPA 112 BLICOTE Pmiorepa

Jlns oucuky 3pofAPYCMOCTH YACTHL CKIAANPYEMOT0 MAaTE€puana HCIIONb-
3YCTCA YCTAKABNNBAEMBI 3KCIEPHMEHTAJIBHBIM NYTEM HHTErPAJIbHLIR napaMmerp -
yACNbHAK CAYBAEMOCTE MATCPHANA Mg, KOTOpas ABjseTca 0a30BOA xapaxTepHCTH-
Koif UL pacticTi BCTPOBOMH IPO31HH NOBCPXHOCTH 30JI0UUTAKOOTBANA 1 onpcuesr

erca npoxyskoil npod MaTepHana B a3poaHHaMIrIeCkoH Tpybe.
PasCcHCTBO CpcAHEH CKOPOCTH MOTOKA B AIPOAHHAMHUECKOiT Tpybe npis

ONpcAC/ICHMII YAEABHOH CAYBAEMOCTH 30JIOUUTAKOBLIX YACTHIL H BETPA HA YPOBHE
Jurorcpa Haa 30100TBAJIOM HE 03HAY1aCcT HACHTIMNOCTL YCIOBHH CAYBA HaCTHU B
000KX chiyuyasax. B aspomunaMHucckoi Tpybe (Tax e, KaKk B HATYPHbLIX YCI0BIUIX)
Haa oOAyBACMOIi NOBCPXHOCTHIO 30/I01UNAKOBOr0 Matcpiana (QOpmMHPYCTCS Bbi-
COTHBIH IPAAHCHT CKOPOCTH. IJKCTpanoasums nadoparopHLIX AAHHBIN HA HATYP-
HBIC YCROBIA TPpeOYCT COBUAACHIA ONPECACAAIONICIO MAPAMCTPA BCTPOBOTO  BO3-
ACHCTBMA - AHHAMH'ICCKOH CKOPOCTH NOTOKA JUUL YCOBII 30/I01UIKIKOOTRAM |
AIPOLHHAMHYECKIIX NPOAYBOK. B 3akpuiTOM Kkanane, HCNONb3YEMOM M4 3KCHE-
PRMEHTMILHOTO ONPCOE/ICHHA YAENbHOH CAYBAEMOCTH  30MOLUIAKOBBIX ACTHI,
AHHAMIMICCKAA CKOPOCTh NOTOKA OMpeaensercst Heped BCAHYHHY CABHTOBOIQ Ha-
NPAKCHIN HA CTCHKE KAHAMA:

0.5
T
U. =| X%
P
i -
Ty = Pau’0,045Re™
rac U - CKOPOCTb Hd OCH KAHana, M/C;
Re - uncno Peitnonsaca
uR
Re=—-
V
R - ruapaBaifrcCkiil paanyc KiaHana, M.
' ab
R=——
O,S(a + b)

a ¥ b - CTOpOHA NPAMOYTrOMLHOIO KAHAMA, M,
V - KHHEMATHUCCKAA BA3KOCTb BO3IAYXA, M°/C.

Pacnonaras pacucrioii sasucumocreio U- = f (Uz) mwis warypHoro 30-

SOWAAKOOTBIIA (PA3AEN 5, N.2.9) W SKCNCPHMCHTANbHBIM MPahHKOM QYHKUHI 1,

= f(U.), ycTanasauniaes 3HaucHite yaenbHoil CAyBACMOCTH AULT MATEPHAMA, CKII-
JUIPYCMOrO H 300WNAKOOTBNIC, TPit JuoGOM 3HA'CHINT CKOPOCTH BCTPI, Jamc-
piacMmoit 1na ntoboil seICOTE.
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[Ipuoacenne 2

AJIFOPUTM H NTPAMEP PACUETHOI'O ONPEAEJEHAA BETPOBO I DPO3UII 30JIOIILIIAKOOTBAJIA

Hunmvenonaisie napanerpa Pacacrhag popryna, CTOTHHK Bemsigina mpaurrpa B NPHMCpE pacye-

H

l OcnoBiibic HCY0ANbIE AMHHLIC

0TBRJIOB MbLIX 0TBAJIOB
T o =

1.2. ['patyTiomeTpryecxuit cocTus (8 %o 30~ DAHHREIE aGOpaTOPHO- >10MM-3,4; 10-520:4-4 4; 5-2a- 1,65; 2-
JIOLUTIRKOB 1A NOBEPXHOCTH 301 0NUIRKOBOI] I'o aHATH3A
30HK CYXOro JULDKA, ArPSIaTHAL [TOTHOCTS

Vo

In04-3 .4 1-0 S5ro-4 35
0 5-0,251.0.11-18 5: 0,25-0 125x04-25,8;
0,125-0,063.x¢-21 05:

0,063-0,04)04-8,9 <0,04n04-8,55.
= 2400 xrAC

Immmc ucrenmﬁmoncmm
1 3 1. l'[om;ucm B TOYCHMIl IORR CXO- 0-1a/c -38 05 2-3w/c =33 2+
- - 11w/c -0.54: >11nmfc - 0,35
1.3.2.]lcBTOpReMoCcTs PAAMRHLIX HRMTpaR/IC- C-208: CB-12;, B-72; IOB-5,8:
HIfR BETPa B TCYEHHE MR (110 BOCHMIIPYM-~ 0-12; 103-10,2; 3-12: C3-20r,

GoBall pode Berpos) Py, %6




1.4, OTHOCHUTETHHAS ITPOAONAITEeNbHOCTL [e-
PHOZOB OrpaMHYCHI{SI IMLITEHHUS 110 COCTOS-
HIIO TIOBEPXHOCTH B %o roioBoro ¢poHia npe-
MEHH , B TOM JHChe: |

1.4.2. yBIaKHEHHE TAIbIMK BOJAMH  Tp
1.4.3. ocamas 1.

1.5. [Inontam, 3omoBoro noas Sorg,
1.6. IMnomam, mpyAa-ocseT/Mrens Spp,
1.7. [Troniamp MeUIsIL yHacTos S,

2.1.1pepembiblit pasMep 3poaupyeMbIX Yac-
THILI dw y MEKM

2.2.CpenHeBiseileHHBIA pa3Mep dn™ (MiM)
SPOXHPYEMBIN HaCTHII B IBLIAMIEM c/loe (TIpH
dp<dpax)

2.3.1 parenib it passep IpOoIHUPYEMBIX Yac-
THLL, PAAJCTSDOUIMK CALTHPYIONN{C H BH-
TAaIOIIHe YACTULIL] dpp , MKM

24, f{loporopas mHaMMuecKas CKOpPOCTH
BETPOBOI'0 NOTOKA MIMA CpeIHEB3BellleHHOro
pa3Mepa 3podMpyeMBiX YacTHI B cioe U.,
M/C

|i

alei—

-4l - | 56.0
- 42,5
_ 1l - 2.7

- - 10.3

ATHMCTPHM., CLEMKA

-
1- 5=0.2(Same- Spp )
1. XapaKTepUCTI{Ka ZpoapveMblX yacTiw
rpad MK PHC.4 HITH TTO opMye:
Ucp M2,51I0(Z/ dpas3+8,5] = A(a g duax)™
[lpeapapuTebHO IpHHMMAETCA 3HAYEHI{E Cped-
Hell CKOPOCTH BeTpa IbLTeoNacHoro IIeproIa l
U'cp
":lnmI= Z—( dl’l ) a)!/ Efai
1- KONMMYECTBO (PAIAIGE paIMepa YacTiqy,
a-BecoBasd JolId COOTBETTTBRVIONUEH IPajalds
MPagQHK pHC. 3

6525000
680000

69000

||

o)

apH Ucp*: 6,2 M/C dm"—'" 160

0,008

drp=3 i ,O

rpadrx pHc.2 WK (10 dopMyne:
U- = 0,1(og-dn“" )"
rae: g-yCKopeHHe CHITh TSKECTH. M/C™ =P, /p,.
Oa — MAIOTHOCTL YACTHLL, KI/M", P, - LIOTHOCT.
BO3AYXA, KM

N

t-J
.



BOLTVNL, KT/M

2.5, J108 BHTGRMIBIN H CUTLTHPYIOLDIX *ac-
T3 B O0Ulel Macce APODIPYTMOTD 30/1080T0
MaTepHATL (dips dygay)

DuuT =r-"-ld.nu.t-d:p ‘,( ] = iax ). Nean = 0-37
Nean = Ziggo (1 -dana) Nyer= 0,13

3. XuparTepucTiR) RETROROUG PERHML
3.1. CxopocTs Betpu Ha yposte ¢uuorepa | padntx pirc 1wt no gopayne:
Uyp, coomsercreytomas U. (Havany muneims | Uy = U.[2,5-(Z2/d,<T 8, 5]
(IONCPXTLOCTIONO ciiok), MWC
3.2 CpeaHerosobas ckOPOCTY: BETPS Ha YpoOB-
Ite GUIIOTEPA B ILLTCO2CHOM BETPOBOM pe-
aznee (U>Ugp), Uep, ac
3.3. OTHOCHTRML AR TPORCTAITETLHOCTD
BeTponoro pexamnda (U > Uyp), criocober-
BYIOUICIO B '

Uip=0,135-{2,5-In( 10/0,095- 10" ' p8 5} =
5,04 -

Uer= 0,2 = Uy,
MepecHeT He TpedyeTes

Uep =X(U-PYEP, TAc i- RODMECTDO MPUIiIn;
cxopocTit B mianalone oT Uyp flo Upux U -

U.=62/12,5-In(10/0,098-10°)+8,5)= 0,166

4. XaDAKTeDHCTIINR JONCOTBAIS

4.1. Oddexnsrag miomnyp MULOeR Mo- | Sae = S - Sax.

Sae =619000; Soe = 425000; S =
BEPXHOCTH S, M

653000 S = - 469000; Soo " = 260000
o = 769000 @ = 635000

npn t=8760 yacos:

Tnen =t { 1 - (Fen * Toc + U1 +tun)) TonP =307, 17,730 1 =29.6

BAEMOIO TICPHOMA T MO KAXIOMY HAMPARTE- Cr=17,73, T oqun=8.57,

Higo M 15,07, U= 17,730 = 1064

4.3.1lonpasownie xooQdrumieTh! K [To rpadixy mHa puc.S K;=0775 (npesus-

BETICOHE BLIHOCA 3QTTORRIN yacny K, ['papx  pic.d metiMe Tpebiin Aadlnl HAA IUTTHeM | M)

4.2 [TpoaomMISITeTRHOCTD NEPHOR BOIMOK-
HOTO IMLUICHMY T yyq B TCYCIAC PACCAMATPI-

A )



| K HNprCaO«< 1% K,y K;=10
npi Cu=10-25% K;'I- IO (0.127 CaOy’,
i CaO>25% K4=0

LI i R
I

S. [lapaseTpLI seTponoi IPOINK
Jlarnie axenepuMenTaTLIiofil MPOYRIGE (CM
picT. 1)

ITprGmicacinian ouerixa o ¢opmyne:
me = 100-U.% (U2 U
5.2.3pomIpyemoCTb 30700TBATA NO KAKIOMY | Mop, = My, (Nya-S+Han S K1) Kie Trur/ 3600
13 HanpaB1e10at BeTps Mop 7/r0.1

K(=0,7(yBrazateinie icsa nEpexaoyesst-
eM MYTLIIONPORC/10R

5.1. Yaeanic e BacMOCTL J01081IX HaCTHI|
Mgy, COOTBCTUTBYIOOMA neneatie Uep, r/u’c

ma=100- 0,166° - (0,166 - 0,135%)= 0,m257

Map =154,29; Map i 66,58,
Mnp2=155,35:MApP= 71.69;
Mjpba"; 22,92, Mjpﬂ]:"?U.R;
Map = 106,52 M-2= 54,59,

53 Spomprevocr, svaa My T/rox Moy = 702,74

Pﬂ(‘lﬂ TERYINICTO NLLTCBOI O BLINHOCA M PACCCHINAHMA J0TORLIY QACTHIL B ATMOCQCNe

m:m_ 07 0-BOCTO 1014}
 62CkopocuperpalUs. we | no satsnno

6.3. [lpeaciniatll paiMed Hpo.BIpyeMiEIX Yac- | rpadisk piic 4
DH Ucp =6,2 M daa~ 160

THIL dyay . MOOM
6.4.Cpepicsisetictoifl pasmep dng- (MxM) | AP = S( d,, - a)/ Ta,
1 - KOTH'¢CTRO MPAjalpifl pazMepa HacTHIL

IPOIHPYEMLIN WICTIAL B (LLUIAIIEM CNOe (TIPH

d. <Cuax a-8eCOKAL 1018 rpa; d. Y =(),098%8
6.5. pauiof ot paiMep (o BIPYEMbIX 4ac-
Tl drp . MKM

o tPaistey e 3




0.6. Jlosst BUTRIOLBIN 1 CILTHPYIOND X YAaC-
T B oOueh Macce dpOTHPYEMONt 30710ROM0

HNA (dir< daax)
rpadix  piic. 1 10 1to Qopatyne:

0.7. Jomaaniecxas cxopoucTu notoxa U., U. =6,2/]2.51n(10,098.10°)+85,5)= 0,166
cooTBeTCTRYIOMAR Uz M/C 12,5 10{Z/dn" 18,

6.8.Iloparosag mMOILNGIICCKAR CXOPOCTE Be- | IpadMx pric.2 sUTH no Gopaynce U., =0,155

TPA ML CPCIHCBIBEIUEITIOND pasMepa 3po- | Ul = O.l(ﬁ-g-dn‘“’)""

JOIPYEMBIX RACTHIL B cnoe Us,, M/C

"L
6.9. 3ddexnimnag rUICMAT NMBIALEA NO- | Soq = Sog™: Sae = 260000
ACPXIIOCTH Snay, M

.10, Yaemiag CIyBaeMOCTL 3QNOBLIX Yac- | ZaiHhie DXCNepiiMeHTanLHoR IpoXYDIG
THI Mo, CooTBETCTBVIONAA Bemwpaie U, | (mpictl). [pn(nokeniias orcHxa o
r,u:c = lOO‘U-:' l=- U 2

me=100-0,1€47 70 16460 135° =
0.0257

M auw= 742.8

6.13. 3P derTHBHAL CXOPOCTH BETPY, Heno-
CPSACTBCHIO BO3ACHICTBYIOMICIO HA 3pO.mi-
POBAHAYIO WACTHIYY, Une, M/C

6.14.BricoTs fogbesm 3POMIPOBAHMEIN Y3C-
THMI ITAJ 30JI0NUIAXOBLIM NotieM h, M

Use =0,8:- U

s =0, ~t
h=(U"5o/g-a){(1+1/a}In{1+a)-1], M
a =0,0383:-U.: Uye/o-dp

ae =08 62=496
h=(4,96°/9,8-0,173){(1+1/0,1 T3} In( 1 +
0,173)-1}= 1,196
a=0.0383-0,166-4,96/1860-0,098-10"=
0,173

615, Bricor rawicsors onura v 2aee Iy b = 2.1.1562.392 '




R e T 3
6.16.HavatpHat KOMUCHTPAIMA IBUIEBBIX | o= My Ln - he -Uae 15=742 8-10%/(2460.2.392-4,96)=25,45

YACTHIL Ha CNOJE € AAMOBL flo, MI/M ]
6.17.IpuaeMHad  KOMUCHTPAIMA  MBLTEBBIX | 1y = po-e™ npux=200 4  p=7,36;

yacTHLl |, (MI/M) Ha ydaneHsi X (M) OT | rfie a- Koo riMeHT pacCeHBarGia, PABHLDR np x=30 M p=113,

naM6bl | 6.2:10"

opu X=830 M p=0.148;
o x=1000M  u=0.0516
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