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TlpoexT "BpemeHEOX METONMKE pacueTa HapaMeTDOB B3DHBHOH  OTw
Golixu NOpOX HA YUOJBHHX paspesax” OHJ WMPOKO pasociaH Mexmnyse =
TIOMCTBeHHO! KoMuccMelli HAyYHO~-HCCIENOBATEJECKEM HHCTHUTYTAM, I'Op=
HHM NPEIIpEATEAM X OTHNEJBHHM CHeUMaJHcTaM. Ha Hero HOCTYHHIO
OKONO 27 OTSHEOB.

ABTODH MOTOIMKM C YYETOM HOJYYeHHHX 3aMedanuit X OTSHBOB JO-
padoTanm TeRCT METOIMKE, & CO3NaHHAd NpH MexnysenoMCTBeHHOR KO-
MECCHE patodas KOMACOHA IPOAE&JMSHDOBANA MATEDHANH OGOYXIeHHH,
BHECJI& HEeOOXOIMMHE HONDABKE ¥ OTDONAKTHDOBANA HACTOSANYN  MeTO-
myo

PaGogasg ROMHUCCHA NpH3HANE UENeCOOCDASHHM CUMTATE  HACTOANYD
MeTOIMKY pacuyeTa NapameTpoB BSDHBHOR orCofixM DOpOR Ha YTONBHHX
paspesax BpeMeHHO#f. [0 Mepe Xxe HaKROIUIeRAs ONHTA MOTOIMEA MOJEHA
OHTP YyTOYHEHA M HSpHaHa B RavyecTBe EmmHo#ft MerTommm#.

MeAIyBeNOMCTBEHHAA KOMACCHA IO BSPHEHOMY HeXy BHDaxaeT OpES=—
HaTeNBbHOCTH: BCEM Opr'aHMSalMAM M OTHENBHHM CIEUMa/JMCTaM,  IpHC-
JIABUMM CBOX OTSHBH M NpUHABUNM yHacTHe B OCCYKOGHHEM, KODDOKTE =
DPOBRE ¥ DEINaRTHPOBAHME HacTosAmel# mMeTOmuMRE. Komucoma ¢ Giaaromap-—
HOCTBHO NpPHMET TAKEe NOXEJNaHNsa, KOTODHE UeJeCOO0pasHo ydecTh HpH
OROHuUaTeJbHO#t mopaGoTKe ¥ NONT'OTOEKE K M3NAHMD 3TO#f MOTOIMKH B
KavecTBe EmuHoft.



BBEJLEHUE

Tlpr oTkpHTO# paspaGoTKE YIONXBHHX  MECTODOXHNEHAl NpOMSBOIH-
TEABHOCTH 9KCKABATODHOI'C ¥ TPAHCIHOPTHOI'O OGODYNOBAHHMA HA& BHEMKE
CRAJIBEHX BCKPHUHHX HOPOX OHpeNeNANmM o6pa3oM S8BMCUT OT Kade-
OTBa MX BSpHBHO! momroToBkE. KauecTro mpoGieHHA mopom, KOTOpoe
HamGoJee 9YacTO XApPAKTepHSYeTCA NMaMeTpoM CpelHero KyCcRa  B3Op-
BaHHOt ropHO# MaccH, B CBOD O4Yepenb, 3aBHCHT OT CGOJBUEOrO KO-
YeCTBA NPHPOIHHX M TEXHOJOrAYecKMX PaxTOpoB, Cpem¥ KOTODHX mpe-
BayEpyRmee 3HAYEHHEe MMENT CTDYKTypa IODONHOIO MAacCHBa, yHeabHHI
pacxon BB, ImmameTp CKBAXEHHHX 3apANOB ¥ IADaMBTPH MX pasMEmeHER
B MacomBe., CymeCTBeHHOe BJIMAHME HA KAIeCTBO NOAIOTOBKE nopon
OKa3HBaeT TARREe BHCOTa YyCTyHA.

OnpenesneHde DApaMeTpOB B3pHBHOR OTCONRE DpPOM3BOIMTOA B HAC =
TosMee BpeMs 0e3 HOCTATOYHOIO y4YeTa BJMAHAA yKa3aHHHX (axTopoB
Ha CTemeRs NpPOCJEHHS NOPON. B YACTHOCTH, HPA pacueTax COBEpNeH=
HO He YUYATHBAETCH 8HE30TPOIHAA CBOUCTB mopomHoro Maccmesa,  CBfl=
8SaHHas C aHE30Tpomiell ero TpPENMHOBATOCTH; YHENBHuHE pacxomn BB
UpMHEMAeTCA 083 NOCTATOYHOr'O yYeTa KOHKDETHHX YCJOBMH HNDOM3BOA=
CTBa B3PHBHHX pacdoT ¥ TpPeCyeMOro RavecTBa HPOGJEHWS DOPON ¥ Tl.
B To %e Bpemd, Hanpumep, oCecredeHue HamboJiee paBHOMEDHOr'O Ha ~
CHIEAMs MacCHBa ofneMaMu OGpa3yMMXCA BOKDYT' 3apANOB 30H Mpol -
JIeHEA, a, CJENOBATENBHO, NOCTEXSHMe HAKOOJee DABHOMEDHOrO X HH-
TEHCHBHOI'O NPOGJNEHEA HODOX BO3MOXHO JMMUb Ha OCHOBE yueTa pasme-
poB ¥ JopMH 30HH IPOGJEHWA ONEHOYHOrO 3apsna, KOTODHE OpsAMO
CBA3AHH C aHuMsoTpomHe#l CBO#CTB MAcCHEBA.

B pesyaprare OypOB3pHBHHEe DAGOTH B UEJIOM DANE CJy4YaeB He Z8lT
xenaemoro spferra, 4TO ORasHBaeT KpaliHe OTpEUaTeJbHOe — BIMASHHEE
Ha DorasaTeNu padOTH OCHOBHOI'O MOPHOTPAHCIOPTHOrO OGOPYNOBAaHMA
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M Ha TeXHNKO-3KOHOMAYECKYD 3(JeKTHBHOCTP BOKDHUHHX DAcOT B e~
JoM. CienmyeT OpE 3TOM HMETh B BHNY, YTO KaK NOR&3HBAKNT HCOJE ~
LNOBaHAA, B YCJOBHAX YBe/MIMBammel#ics MOMHOCTE SKCKABATODHOI'0 X
TPAHCHODTHOIO OGODYNOBAHHEA COXPAHAMTCA BHCOKME TpeCOBaHEA X
K84eCTBy IDOCJIEHHS HODPOI.

IIpx CyweCTBYKMMX MeTomax pacueTa napaMeTpoR OYDOBSPHBHHX pa-
GOT OGHYHO He CTAaBUTCA 3amaya 00eCHeYeHHA 3aUaHHOf KyCKOBATOC-
T B30pBaHHO# ropHOX MacCH, a 5T0 MCKMWYAET BOSMOXHOCTE IpOr-
HOBMPOBAHMA IOKasaTesel BHEMOYHO~-NOI'DY30UYHHX padoT E 0GOCHO =
BaHHOT'O HX IUIQHUPOBAHUA.

B OCHOBY Q@HHOR MeTOIMKM pacyeTa IapameTpOB BSPHBHOHN orGoit-
KM BCKDHUHHX IODON H2 YTOJBHHX paspesax NOJOXeHH pes3yJbTarTH I
POKEX HMCCiaemoBapmit CRO#CTB mOpon paspesoB, BJMAHAA CBORCTE HO-
por m IvapHefmmx TexHoJormuecKux §axTopoB Ha apdeKTHMBHOCTH
B3PHBHHX padoT, & TaKKe BIMAHMA Ka4eCTBa HODIOTOBKE HA IOKA38-
TeJM paCoTH IOPHOTPaHCHOPTHOrO 0COpyIOBaHHA. "MeTomixa™ mpenm -
HasHaueHa IJA OnpefieseHHd ONTUMAJLHHX NapameTpoB OypOB3pPHBHHX
pador, ofecCHeumBamumX Tpelyemyn CTeneHh NPOCJEHHS NOpON  OpH
MUHUMEJIBHHX DasMepax IPUBENEHHHX 3aTpaT HA BCKPHUHHE  paGOTH.
Crenend ppoONEeHMS NOPOXN MOXeT OHTH 3amaHa TagRke, MCXond H3
Tpedyemoft (mrammpyemoli) NpOM3BONMTENHLHOCTH SKCEaBaTOpa, wm
onpefiefieHa B COOTBETCTBMM C NONYCTHMHMA DasMepaMid KYCKOB 1o
IDYTHMM TEXHOJOIMYECKHM npoueccaM. B aToMm ciaydae "Merommka" mos-
BOJNIeT YCTAHOBATEH lapaMeTpH GYPOB3DPHBHHX padoT, obecIeuMBalime
HaJIyulne TEeXHEKO-9KOHOMHYECKHS NOKasaTeJu NpH 3afiaHHOM KadeCT-
Be IpoGiaeHnd.

[lapameTpH OYpOB3pHBHHX DadoT yCTAHABIMBAWTCA KaK IUIA  HaK-
JIOHHOT'O PACHOJOREHHA CKBaRUH, OOeCHeYMBapUler'c MOBHUEHHKE MOJe3-
HOI'O MCHOJB30BaHUS 9HepIMM 3apdma, Oojee paBHOMEeDHOe pasMele -
gre BB B maccmBe M yaydmeHue KayeCTBa HPOOIEHAA nopou, TaK o
JiJisi BePTHKaJBHOTO MX DaCHOJOKEHHA.

"MeTomuKa" paspadoTaHa HOJ DYROBOLCTBOM HDGJ.NIOKT. TEXH.HayK
H.fl.Pemuna rpynnoji aBTopoB B COGTaBe KAHIMNATOB TEXHEYSCKAX Ha-
yx U.A.lanauera, A.B.Bupwxopa, A.C.TamkuHoBa M IpenHa3HadeHa
sl paCOTHAKOB YIOJBHHX DPaspe30B M NPOEKTHHX oprapmsaumi. OHa
MOXeT OHTH MCIOJB30BAHA TaKke CTYHNEHTaM# FOPHHX CHeLMaJbHOCTeR
BY30Bs
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I. KIACCHOUKALWMA BCKPHIHGLX IOPOJ YTONHHHX PASPE30B

BCKpHUHEHE NOPONH YIOJBHHX Da3pe30B OTHOCATCA K HOpOTaM oca-
HOYHOI'0 IPOMCXOXNERMS M NPEeNCTaRICHH NOYTH UCKINTUTENBHO Mec-
YQHMKAMM, SJEBDONUTAMM M apraumramu. OHE EMENT, Kak [PaBuio,
CPaBHUTENBHO HEBHCOKYD KPemoCTh, He HpeBHmamuyw f= 9~I0 no
meane npod. MM.JIpoTonkAKOHOBA, B CBA3K C 4YeM OypeHHme B3PHBHHX
ORBAXMH B 9THMX [OpOIEX He HpencraBideT S3ATpYyOHeHu#t. OmHawko no
B3DHBAEMOCTH, ompeneJdApuleit xaveCTBO MONTOTOBKE HODON BSPHBOM X
afdeRTHEHOCTS MOCHENYRIMX TEXHOJOIMYECRMX MPOUecCoB, MO POTH
paspes3’0B M3MEHAWTCA B UMPOKAX MpefeJiax = OT JETKOB3PHBAEMHX HO
HCKJADYRTENBHO TPYIOHO NOANAKIMXCH B3PHBHOMY HPOCICHMD.

Barneitme#f TexmonormuecKolf xapaxTepMCTHMKO# HNOPONHOrO MaccCuea,
ORa3HBanmeil HauCoJbNee BJMAHME HA Ka4eCTBO NpOGJEHHUA NOpoX, AB-
JNeTOA ONOYHOCTH .MACCHBa, KOTOpasg OCYCJASBIMBAETCA MHTEHCHBHO -
CTHD ero TPemMHOBATOCTH. MHTEHCHMBHOCTH TDEUMHOBATOCTH ' MaCCHBa
0CANOYHHX HOPOR HaXOHNHETCA B OIpeNeJeHHO! CBA3KM C MONMHOCTRHI Ha-
miacToBaHuit, & TAaKKe C IPOYHOCTHHMMA, 8KYCTHYECKUMI U YUDYTMMUA
XapaKTepUCTHRAMA CJarakiX MacCHB NOpoR. TpemwHOBATOCTD MACCH-
Ba ABJIAETCH OCHOBHON HPUIMHOM €ro aHM3OTDONHOCTH, MMekileld  mc-
RIDYATENBHO BAXHOE 3Ha4YeHHe HpE BHOOpe NapamMeTpoB OYPOB3DHBHHX
pador.

B coorreTcTBEM ¢ Riaaccupuraumelt nmononm mo TpeIMHOBATOCTH Mex-—
IYBeROMCTEEHHO! KOMMCCHM DO B3DHBHOMY NIeJy Ha OCHOBe MCCJEno -
Baguft CTPYKTYDHHX M (HM3MKO-~MEXaHWIECKUX CBOHCTE BCKIHUHHX IO~
POI YTOJBHHX DA3pe30oB paspadoTaHa mMX Kiaccupurauug 1o GIOYHOC-
i (radn.I). [IOpONH pa3spe30B pA3NENeHH HA OATH KaTeropuff, Kax-
nas ¥3 KOTODHX XapaKTepM3yeTCs OnpeNeJeHHHME CBOJCTBAMM MacCH-
Ba M claramax MacCHB NOPOL, OKRa3HBADNMME NpeBaJMpynilee BJHA -
HMe Ha WX XpoOMMOCTH IpH BSPHBHHX padoTax. K Tarum cBoficTBAM
OTHOCATCA GJOUHOCTH MACCHBA, €ro yNpyr#e B aKyCTWdecKue CBojic-
TBA, AHUSOTPOIMA MACCHBA, & TAKEE IPOYHOCTH HA ONHOOCHOE CXa -
THe M 00beMEHR Bec cjarawldXx MacCHB LOPOT.

. ONPENENEHVE OOTUMAIEHLX IAPAMETPOB EYPOB3PMBHHX PABEOT

I. Onpenenesse ymeanHoro pacxofia BB m muamerpa
CKBaxny

KauecTB0 BSpHBHO# NMONIOTOBKE BCKDHUHHX HOpOIN XxapaKTepusyeT—
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CS KyCROBATOCTHN B30DBAHHO! ropHo# MaccH, a Tarxe Kos(fuLmeRTOM
ee paspHXJIeHHd B pasBaje., OINHT NOKASHEAET, YTO NpX B3PHBAHHE Ha
nonoSpasHuit Gopr KosfuUMeHT pASDHXJIGHMS NODONH B pasBaje CoC=
rasigeT odwuHo 1,35-I,4, TO eCTH HaxOmATCA B Ipemenax, Rorma
HanbHelluiee ero yseindYeHUe yxe He OTpaxaeTcd Ha affeKTHBHOCTH
Ipouecca UepHaHMA SKCKABATOPA: B 9THX YOJOBMAX OCHOBHHM NOKAasa-
TeJeM KayeoTBa HNONTOTOBRE NODON OyIeT KYOKOBATOCTH B30PBAHHOR
POPHOZ MACCH WUIM CTeNeHb KDOCJeHEA HNODON, KOTOpasd  OUeHHBAeTCH
mEaMeTpoM cpenHero (mo odnemy) xycka ( dee ),

KauecTBO NONTOTOBRM MOPOR NpENONDSNENAeT TOXHMKO-SKOHOMAYE -
CRUe NOKa3aTeJ# BCEX MOCJeNYNNIX TEXHOJOrMYeCKMX HpoUeccoB. B
CBA3K C 5THM yCTaHABIMBAEMHe 1o JamHo#t "Meromuxe" napaMeTpH Oy=-
POB3DHBHHX padoT B COOTBETCTBYKMAA BM CTEIEeRb NDOONEeHEA  HOpOX
ONpeneJAnTCA Ha OCHOBE MUHMMM3AUMM NPHBENEHHHX SaTpaT HA BOKDHN-
HHe padOTH IO BCEMY TEXHOJOI'MYECKOMY UHKJIY.

Ha ocHoBe mccienopanult BIMAHES KaYeCTBa NPOGJEHHEA IOPON  Ha
afipex TRBHOCTE paGOTH OCHOBHOI'® I'OPHO-TPAHCHOPTHOroO 0GODy HOBAHHA
HA YUOABHLX DA3pesax YCTAHOBJGHH KOJMYECTBEHHHE SaBHCHMOCTH
TeXHEKO~SKOHOMIYECREX IOKasaTedefl HOCAENYWIEX TEXHOJOIHMIECKHX
IpOLlecCOB OT KadecTBa HpoONeHES K paspadorTaHa SKOHOMMRO-MaTeMa-
THYeCKas MONEeJb HpMBENEeHHHX 3aTpaT H& BCKDHUNHHe paGoTH. C HC -
[OMb30BAHKEM 3TOX MOIENN YCTAHOBIEHH ONTHMANLHHE SHAUEHHS  OC=
HOBHHX [apamMeTpoB OYpPOB3DHERHX DadoT - yHEJbHOr'o pacxoma BB =
IMaMeTpa CKBAXUH ~ ODUMEHHTENBHO K KOHKDETHHM PODHO~TEXHHYSCKEM
YCNOBAAM BOKDHUHHX padoT (Tadm;.2).

Yxe3aHHHe mapaMeTpH ONpeXeJeHH OpY YCJOBMK IpUMOHEHMSs MHEKO-
Boro (B mopomax f< 446) m mapomewsoro (» mopomex f>5) Gypemma
CKBAX®H K MCHOJB30BAHEA B NOPONAX NEpBHX TpeX Kareropuit (radm;.
I) B.rauecTBe OCHOBHOr'O BB rpaHymmra AC-4 Wwm GJMSKOr'0 eMy OO
moumHocT BB, & B nopozax DOCHENHMX NBYX Rareropu - BB THOA
sepHorpanyiETa 79/21. B OGBOMMEHHHX NOpONAX CReNyeT NOPHAEMATH
KOMCHMHEpOBAHHHE 3apANM ®3 HasBauHEx BB m sepHorpamymara 50/50B.
lpu 5TOM COOTHOWEHMe BORXOYOTOMUMBHX ¥ HeBomoycTofimmeux EB B
3apAfe JOJKHO ONPENeNATHCH CTENSHBY OGBOJHEHHOCTH CKBAXHH .

Ilo Tatx.2 B COOTBETCTBEM CO OBOMCTBAEME IOPOX, THNOM SKCRABa-
TOpa ¥ BHCOTOIt ycTylna, DPEMEHARTCA ONTEMANBHHE SHAUEHUA IMAMEeT-
pa CKBax@H ¥ yHeJabHOr'o pacxona BB, KOTODHe SBJSIDTCA OCHOBOR s
onperneNeHAs NDPYrEX NapaMeTpoB CYDPOR3PHEHHX padoT. IpE ACOONB30-
BarmM BB MAO# MONHOCTH BeJMYMEA YHEJILHOIO DACXOm@ KODPERTHpyeT-
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Tatmma I

CTpyRTypHHE QH3ARO~-MeXaHNYECKAC | YOpyrEe B SKyCTH-
Ka cBO¥CTEA CBORCTBa mOpoxn YeCKHe CROECTEBA Koo~
roen BAOYHOCTH NOPOX MACCHEa MacCHBa MacCHEa
roput | u'mx Merporpagi- g
PO YeCKad XxapakTe- Imamerp |Comep= | OObem— | BpemenEoe | Monmysb | ARyCTE- eHT
PHECTERA cpenHel | xapne Huit CONPOTHE~ | yOpy= 4eCRras AHNBO~
°"~§e’“" B Mac- | Bec, JieHHE roc'rg, EECT= )
HOCTZ B|CHBE /2 cxaTHp, E°I0 KOCTB, TDOIHE
Maccey |fpag- | T r/cue
Be, M |0EM &r/ ::E | rr/e cn/:ex'
MM,
I 2 3 4 5 6 7 8 9
I MesxoSn04mHe
AJIeBpOJIHTH, &1eBpo-
ANTOBHE NECYAHMKE
Ceporo ¥ TeMHo-cepo— | Ho 0,7| mo 40 | 2,3-2,45 mo 350 50 0,2 mo 0,3 I,1-1,25
ro gBera, BHBETpelHe
NeCYaHHRA. {leMeHT
Gasaxbatit IOpOBHIi,
10 COCTABy IJIMHECTHHA
C IpPEMECED yIVif.
it Cpengedxogge
KpynHO3epHACTHE
NEeCUSHWKH Ha I[JIMHAC-
TOM UemeHTe, okpacka | 0,7-I,I| 40-55 | 2,4-2,5|350-550 |0,2-0,35| 0,3=3,5 I,25-1,35
cepas, CepoBaTo-
xearad. KpynaoOnrowHHe
aleBPOJHTH.




IIponomxenwe TadamuH I

2

7

8

9

KpynHoGa09HKe

eCYaHUKE CEpHE H TEMHO=-
CcepHe, KDYNHO3CDHHMCTHE Ha
KapODHATHOUEGMEHTHOM I'AIDO~
CJHNIECTOM HeMeHTe HODOBOr0
THIA. [JepeMexaeMoCTh HeC=
Y9HEKOB CO CJOSAMM aJeBDOJMe
TOB.

Becrha EOVEHOGJOTHHE

CpenHe~ M MEJKOSEDHHECTHE
IeCYaHHKE Ha KPOMHHCTO-
TAEBKCTOM UeMeHTe. Cmpe-
DETESHDOBAEHHE axe
BHCOROE IPOYHOCTH.
JOR SAPHO KDVHHOOJOYHHE
TlecYaHNRE CEepHE OpenHo= K
MEJIKO3eDHECTHE. LIeMeRT Eap-
GoHa E_KDEMHHCTO~I'HI=
ggo.mmmruﬂ TIOPOBOT'O THIA.
3aJbHEA KOHI'IOMEDAET .
KoHraomMepaToOBMIHHE HecYa-
HER. I'pape;HTH.

1,I-1,6

I1,6-2,0

doJsee
2,0

55~80

80-90

Goxnee

2,43-2,52

2,45-2,55

2,5-2,6

550-800

800-1000,

doJee
1000

0,35-0,5

0,5=0,65

Gosee
0,65

3,5~4

4-4,5

Goxee
4,5

1,35«1,6

I,6-I,8

1,8-1,9



CA B COOTBeTCTBHA C KO3{JMuMeHTOM MX DPaCOTOCHOCOCHOCTH.
2. PacueT napaMeTpoB CETKHM CKBAXMH

lloponpHit MGCCHE XapaKTepu3yeTcs SHM30TPONHOCTRHO YUDPYIHMX
cpoficts (radn.l), ABnammefics CAENCTBEEM 8HM3OTDONHOCTH TpPEUWHO-
BaTOCTH. 9TO CBOHCTBO MaCCHBa HeOOXOIMMO HeNpeMeHHO YYMTHBATH
Opy ompeEeJieHWM N8PaMeTPOB CETKH CKBAKNH.

HanGosiee npreMIeMHM METOIOM OUEHKM aHW3OTDOIMK MACCHBA SABJIf-
eTCA MeTOn CelCMAYeCKOro SOHIMPOBAHHES, KOTODHR HO3BOJAET y4eCTh
He TONBKO YACTOTY, HO W COCTOSHWE TpelumH (WX 3mAHAE, Ka4eCTEO
SamOJIHATENS B T.I.). CeficMEYecKoe S0HOMpPOBaHME MAccWBa B IPOU3-—
BONCTBEHHHX YCJOBEAX JEIKO OCYNECTBATH C NOMOMEBK IepeHoCHOf celi-
cMuyeckoit yeraHoBRY Tuna OCY-I mwm ee Mommmkanmd.

B oCazouHHX HOpPOIAxX MaKCHMMalbHasg CKODOCTDH YHPYTHX BOJH COOT—
BeTCTBYyeT HanpamleHVD, XapaKTepUsyKueMycs MUHUMaNbHOX  4yacToTOi
TpeumE. ¥ HaoGopoT. KoymyeCTBEHHHM NOKa3aTeJeM aHU3OTPOMMAM MOXET
CJYXUTE OTHOUEHVNEe MaKCHMAIBHOI'O M MIHMMaJBHOI'O 3HA4YeHWm! CROpOCTH
JUDYIMX BOJH B MaCCHBe WII COOTBETCTBYWilee OTHOMEHWE SKCTpeMalb—
HHX axaqezmﬁ MONyZf yUOpYyIOCTH MacCHBa, KOTOpoe HasHBaeTca xoad ~

Ay ‘ (Kq)e

Ecm ceﬁcmecxoe 30Hmdponanne MaccHBa OCYWECTBUTH NO TeM W
MHHM IDMYMHEM HEBOSMOXKHO, BeJWUMHY KO>(fMUMeHTa aHW30TPOIMU CJle-—
IyeT OPEAMMATE B COOTBETCTBHM C RiIaccufukaumeit (radn.I).

llpr 3TOM Hamo MMeTh B BMIY, YTO IJIA HAKJOHHHX M KDy TONAHamilX
MecropoxneHnlt HanpasleHue , XapAKTEPA3YRIleeCA MAKCHMaNbHOE dYacTo-
Tol TpemmH, OpPMEHTHDOBAHO BRPECT NPOCTHPAHMD.

B cBA3M C aHEM30TpomMel MaccHpPa 30HA HPOGJEHMS B CeveHuH, . nep—
HNeHIMKYJIADHOM OCHM CKBAXMHHOI'0 3apfla, MMeeT He Kpyriyw, a 63 -
Kyo K swmnrEieckoit gopmy. Boabmas ock simnca 30HH HpoCneHns
coBnanaeT C HanpaBleHMEM MEHAMANBHO# 4aCTOTH TpEUMH WX MaKCU -
MaJXbHOM CKODOCTH YHpYIMX BOJH B MacCHBe, B CBA3M C YeM IJiA HaK-
- IOHHHX ¥ KpyToNAZamuMX MEeCTODORIEHHMt oHa Oxa3HBaeTCA OCHYHO OpH=
GHTMPOBAHHO! IO IPOCTHDAHUD.

QopMa 30HH RpoGJeHus xapaxrepuayeTcs KQodfmugerToM dopmy (Ke),
OpencraBiaAmuUM CoC0# oTHOmeHme COJBMOX M MaXol ocelt sjummnca 30 -~
HH nmpoGneHust, Taxum oOpaszoM, e€CJaM aGCONWTHHE DPasMEpH 30HH Ipol -
JIeHEA 38BHCAT OT IWMameTpa 3apana, ¢BoAcTE mopox u BB, 10 ee gop-
Ma onpeneyseTcs aHA30TPONHOCTHD MACCHEBA.

KoajfmuneHT §OpMH 30HH HpOCJEHES CBA38H C KOSQIMIMEHTOM aHU -~

9



Tatmeua 2
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© PaunoHanbHHe napaMeTpH HONIOTOBKH NIPH TPAHCHODTHOR TEXHOJOI'EM
Zare- | lloRE=~ EMEOCTE KOBEA SKCRaBaTopa, M>
~OopUs | 3aTe=
sopon | M 4,6 8 12,5 20
’ 10 15 15 20 15 20 25 20 25 30
1 3 4 5 6 i 8 9 10 I1 2
“JeJIKO= aga-
51049~ cm!ag- 2I4~243| 243-269| 269-295| 295-320| 295-320| 320-346| 346-370| 346-370f 370-394| 370=394
iHe | XMH,
e
2CXOX 0,3« | 0,3= | 0,25~ | 0,25~ | 0,2« | 0,2- | 0,2- 0,2 0,2- | 0,2«
Es; 0,35 | 0,35 | «0,3 | 0,3 | «0,25 | 0,25 | <O, ~b,25| -0, 0,25
Kr/M°
spen= | lmamewp
O CKBa~ :
jigg‘!— XEH, ¢ | I60-~I90| 190-214| 190~2T4 |214-243 | 214-243| 243-269| 269-320| 269-320| 320-346] 346-370
| iy 0,4= | 0,4 | 0,35~ | 0,35- | 0,3- | 0,3« | 0,3- | 0,25- | 0,25} 0,26
peoxon 53 | 0035 | 800 | 2% | 25 | 2% | 2% | 95| %% .
v.3
/M




II

Iporomxerde Tadmunn 2

1 2 3 4 5 8 7 8 9 10 11 12
Kpyne | lua-
Ho= | uemp | 140145 I5I~I6T| I61~I72) I72-190| I72~I90| I90-214| 214-243| 214-243| 243-269) 269-295
09 | CRBa-~
HHe XHH, MM
Igie&- .
H
ggexon | 0.,45- | 0,45~ | 0,4~ | 0,4~ | 0,4~ | 0,4 | 0,4~ | 0,35~ | 0,35~ | 0,36~
xwad | 0,5 | 0,5 | 0,45 | -0,45 | 0,45 | 0,45 | 0,45 | -0,4 | 0,4 | 0,4
agcx»- Jg-
Kpyn~ | gpee_  |132~140| 145-161| 145-161| 161-172|T61-172| 172-190| 90-214| 190-214| 214-243] 243-269
HO- ’
Oz0q~ | XHH, MM
HHE Yneas-
E on | 0,55~ | 0,56- | 0,5- | 0,5- | 0,45~ 0,45-| 0,45-| 0,4~ | 0,4~ | 0,4-
§§73 -0,6 | -0,6 | -0,65| -0,55 -0,5| -0,5| -0,5| 0,45 | -0,45 | ~0,45
RI/M
Hor~ | Jlma- )
Torb- | oupe. |II2-1I8|II8-132| 132140 145-I51 |145-I51 | ISI-I6I | I6I-I72|172-190| 190214/ 214-243
HO XHH, MM
Kpyn- y )
B0 | BB | 0,6~ | 0,6~ | 0,55~ | 0,55~ | 0,6- | 0,5- | 0,5- | 0,85~ | 0,85~ | 0,45
HHE acx:n -0,65 | -0,65 | 0,6 | -0,6 {-0,55 | -0,56 | 0,55 | -0,5 | -0,5 | -0,5
KO/M



30TpOIMY MacCHBa COOTHOIWGHWEM BHOA

Ke=05(Ka*1), (1)

roe Ke - ros@fuunenT dopMH 30HH NpPOCHAEHUA;
Ka = KooffiMeRT aHM3OTPOMAM MACCHBA.
Ilpn u3BeCcTHOM KO3({fMUmMEHTE AHM3OTPONMM, HOJB3YACH COOTHOMEHHEM
(I), merxo ycTaHOBMTH 3Havenme koofduumenTa GopMH 30HH MPOCHEHHA.
s NOCTHXeHHA MAKCHMAJIBHO DABHOMEDHOT'O M MHTEHCHBHOI'O IpoC-
JIeHUA TNOpPOX B3DHBEHE CKBaXMHN CJENyeT DacmojaraTh C y4eToM (GOpMH
30HH JpOGJIieHMA M OPMEeHTHEDOBKM ee BKCTDEMAJBHHX DasMepoB OTHOCH=~
TeJBHO JIMHMM OTKOGCa yoTyna. HamBuronHeitmee B 3TOM CMHCJIE COOTHO-
leHMEe MeXLy napaMeTpaMM CEeTKHM CKBaxuH IPM MHOTODANHOM MX pacno -
JIOXEHAM YCTAHARIMBAETCH 1O BHPAXEHUN:
a 2Ke

’
b Y37 [1+(K%-1) sin*d]
TIe a - pacCTOsSHME MeXIy CKBAXMHAMA B DALY, M;
b - paccTosHEe MexLy pAKeMM CKBAXHH, M;
ol - yron Mexny HampapieHUeM CONBWOf OCH 30HH XpPOGJIEHRA
(HanpaBieEMeM MARCEMAIBHOR CKOPOCTH yHpyro# BOJHH)
¥ JmHMel oTkoca yCTyme, Ipak.

[Opr pacCTOAHWNE MEXLy DPANAMA CKBXWH, DABHOM JIMHUE CONDOTHRIE-
HUA 0O TOJOWBE, YTO ABNAETCA OCHYHHM IPY MHOTODANHOM KODOTKO3a -
MeIJIEHHHM B3DHBAHME OCOCEHHO NpH HAKJOHHHX CKBaXMHAaX, OTHOULlCHHe
o :

‘G IOpemcTasiger cobof KOS(IMIMEHT cO/IDEEeHMs CKBAXuH (m ).

Kax ciemyer us mupaxendms (2), ONTHMAIBHOE 3HAYEHME ™M B Of -
HMX B TeX Xe NOpoNax 3aBMcHT OT Koo(fuimenra GopMH ¥ OpHEHTHPOB-
KU 30HH LPOGZEeHUS OTHOCHUTENHHO JIMHEM OTKOCA yCTylA.

{3 puc.I, Ha KOTOPOM HOKA38HH pDASNMYEHE BADUAHTH OPHEHTHADPOBKH
B0HH IPOGJNEHHA IO OTHOMEHMD K JMHHE OTHOC2 yCTyna BHIHO, 4YTO ec-
Jit Goybllag OCh 30HH IPOGJICHMA DPACHOJNOKEHA NApaJUIeNbHO JMHAE OT-
toca yeryna (L= 0%), To onTAMaiBHOE 3HaueHme m OymeT OOJBIe
emuHMN, lIpg Ol = 90° HauBHrOXHeHuNM ABIAETCH rospimmenT com -
HEHNA CKBAXMH, MEHBUME eNMHMUM, & mnpu yrae Ol , GIM3KOM K 45°,
ONTAMANBHHA Xoa(dMiMeHT cO/MmeHMs GyNeT paBeH emuEmie. OmHOBpe -
MEHHO C U3MeHeHueM yTila Ol H3MeHAETCA pamuoHakbHag fopma  cer-
xu cxpamyH. Ipr 0°< < 30° wm 60° € ot € 90° mamdonee pamio -
MepHOe HaCHmeHWe MAcCHBA BS0HaMH JNPOGJEHUs INOCTHIraeTCHs IpH max -
MATHOM DACTIONOXEHMM CKBaxwH, Ecmx xe 30°< ol < 60°, To mawryw -

(2)

=



mell ApAAeTCA NPAMOYI'OJNIBHAA CETKA CHRBAXHH,

YnensHu#t pacxon BB cBA3&H C NapamMeTpaMl CETKM CKBAXAH COOTHO-
meHeM

H
_ P(sinp+n)K , N/ (3)
- abH M

rie P - BMecrmMocTb I I.M. CKBOXMH, KT/M;

H - BucoTa ycTyna, M;

P - yToX HawiOHe CKEAXWH K TODUBOHTY, I'Daj;
N - BesmomHa nepedypa, M;

K

- KO3IMUACHT 3aNOMHEeHUA CKBAKIH.

8)

\ %ﬁ'
N/ \Y\/ W\
mwg
\ N\

ol=90° a:b<1.

Puc.I. Cxema k onpeneseHMD GOPMH CETKM CKBAXMH.

SaBECHMOCTD KO(JuIMEHTa SANOJHEHNS CKBAXMH OT BHCOTH yCTYNa
I TIOpON Pas/MYHOM B3PHBAEMOCTH NDUBENIEHA HQ DHC.2.

I3
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Prc.2. 3asucumocTs kosduumeRTa 3aNONHEHWA CKBAXMH
OT BHCOTH ycTyua.
1,2,3,4,5 - cooTBercTBeHED A NMOPoR I,
ILI,IY u ¥ rareropuit.

Uz (3) umeem

- P(S:-'nﬁ+n)K 2 (4)

b‘— r M
qH
Pewas cucremy ypamHennmit (2) um (4), Haltmem

o= mP (siﬁﬁlf ﬂ) K " ”. (5)
9

TaxuM o0pa3oM ONTHMAJEHOE DACCTOAHNE MeXLYy CKBARHHeM! B pA~
Iy ompenendeTcd, MCXONA ¥3 BeJMUAHH yHeJBHOTO pacxoma BB, numa-
MeTpa CKBAxMH, BHCOTH YCTyIla ¥ yIVia HeKJOHA CKBaxuH. [IpE ycra-
HOBJIEHHOM DacCTOAHMA MEXIY CKBAXMHAMA ¥ HaiifeHHOM DO fopMyJe
(2) 3HaveHMm m OIpeRENAETCA PACCTOSHME MEXNY PAIAME CKBAXKH

.

I4



a
b= (6)
BeJMuRHy JMHEM CONPOTHRIEHMA IO mojomse ( W ) clenyeT NpUHU-
MATH DABHOR PACCTOAHAD MEXLY DANAMA CKBAXMH, HO NpefieJibHOE  ee
3HRUGHHE He JO/KHO NPEBHWATH CJASKYNUMX COOTHOWeHMH:
- nopoms I xareropmt W = (45:50) dc,

- nopomH II xareropm W = (40:45) d.,
- mopoms 1l xareropmr W = (35:40) de,
- mopogd IV wareropum W = (30:35) d,

- nopogy Y rateropmm W = (30:35) d.
BesmunHy Hepedypa cJelyeT HPUHEMATDH DaBHOI:
- g nopox I kareropum II = (5-8) de,
- nna mopox I m Il xareropun I = (8-I0) d,
- mna nopon IV # ¥ xareropmu II = (I0-I5) dc.
BepxHuit mpefiesi YKA3aHHHX COOTHOWEHH{ cielyeT OPMHUMATH IDM
BEPTUKAJIBHHX , HUKHAA - NDH HAKJIOHHHX CKBAXMHAX,.

3. OmpenesnerHste peca 3apsAfia B CKBAXNHE

PacyeTHas BeJMYAHA 3apAna B CKBaxmHe ONpeleJiAeTCA MO BHpa-
XKEeHNO

Q: q,u‘b‘H' Kr (7)

NosyueHHas BeJuwMHA 3apalla IPOBepAeTCA Ha BMECTHMOCTH CKBa-
XHH .

4, Budop napameTpoB KOPOTKO3aMeNJEHHOI'O B3DHBAHUA

Bpemsa 3aMelyIeHMA NOPM KODOTKO3aMEIJIEHHOM B3PHBAHMM  CJIemyeT
BHOMpPATh B COOTBETCTBMM CO CBO}iCTBAMM IODOXN M napaMeTpamd pac-—
NOJOXeHUA CKBaxuH, KavecTBo HpoOieHUA MEJKOGNOYHHX HOPOX MAalo
W3MEHASTCA C M3MeHEeHHeM BpeMeH! 3amelJjeHus. TemM He MeHee  OHO
NpennoYTUTeIbHee NpU COJBIMX 3amelyleHdax nopamka 70-80 mcex.,
KOTOpHE ¥ DEKOMEHNIYDTCA NJA 3TAX NODPOX.

[lpy noxroToBke NMOPOX cpemHelt OJOYHOCTH M KPYNMHOGJOYHHX pa-
IMOHAJIBHOE BpeMs 3aMmenjeHus cocrapiger 40-50 mcek., & B BechMa
KDYMHOGJIOUHHX M MCKJOYATEJSBHO KPYMHOONOYHHX Hopomax - 30-35
MCeK.

B MeJIKOGJIOYHHX NOpOZAax LeNecooCpasHO NPUMEHUTH IPOCTYD Io-

I5



DATHYD CXemy B3puHBaHWA,., Boiee CHOXHAA NMATOHAJBHAA WM KAKad -
Jméo Hpyras cXema B3DHBAHHA 3[eCh UMEeT CMHCA TOJNBKO B TOM CIy-
yae, ecJM, Haupumep, HeOGXOIMMO COKpDATAThL NMDMHY pasBaja W
YMEHBIATE KOJMYECTBO ONHOBPEMEHHO BspHBaemoro BB. Ilpa moproros-
Re HOpOX Apyruax kareropult oafPexTHBHH I@aroHaJbHAA ¥ KJMHOBAS
cxema. Bojee NMpeRmodYTHTENEHE OTHOCHTENEHO NPOCTAA NO MOHTaRY
IMaroHaAbHAA CXeMma, OCOCEHHO IIpA HMCHOJHSOBRHWH HA IEPeBO3KE NO-
POIl XeJe3HONOPOXHOTO TpaHCIopTa.

li, OIPEMEJEHNE IAPAMETPOB BYPOB3PHBHHX PABOT JLIA
JIOCTUEEHUA TPEBYEMO CTENEHM JPORIEHMA IOPOX

I. Ompenmenenue Tpedyemoft crTeneHu NPOCHEHES NOPOX

Crenend NpoGJeHMS NOPOX, XapakTepusyemas TUAMETDOM CPEJHETO
KycKa B30DBaHHO# ropHO# MaccH, NOJEHA 0CEeCHeYABATE ILIAHHPYEMYD
SKCILIyaTAlMOHHY® IPOM3BOAUTENBHOCTh 9KCKABATODPOB MM OTBEYATH
KaKEM~THG60 MHHM TpedoBanuaM. IIpH yCTAHOBIGHHON MTENEHOCTHE
CMEHH SKCILTyaTAldOHHAA MPOMSBOIKTENBHOCTH SKCKABATODA OHpeXes-
eTcsa ero TeXHWYEeCKO# NMpPOM3BONMTENBHOCTHED, a Takke KoafuimeHTOM
HCIIONH30BAHEA KCKABATODA BO BPEMGHK

Qem = Q; T Ky, “Vem, (8)
TRe Q; - TeXHEYECKAS NPONSBONETENBHOCTH BKCKABATOpA, M°/4acs
Kw = koo{{MIMeHT MCIOJB30BAHEA SKCKABATOPA BO BDPEMEHM.
TexHu4eckas IPOH3BONATENEHOCTE SKCKABATODA

3600EKs  \, ©)
tu
3

e E - eMmrocTs ROBmA, M”;
t,, - IETENBHOCTH SKCKABATODHOTO IMKIA, CEK;
K, = Kos(fuipenT SKCKABAIMA.
JmHTeNBHOCTD SRCKABATODHOINO LKA M KoS(PMIMERT SKCKABAaIMA
38BHCAT IVIABHHM OCpasSOM OT KAYECTBA APOCNEHAA NOPOX K MONHOCTH
9KCKaBaTopa. [Ip# HOIpysKe IOpOJ, MEXSHNYECKEME JONATaMK

Q,=

67d2%, E s |35E +0,42E%) > 0*
ty = + +

+
E 0,11E+0,6 E 3, cex, (I0)

I6



OLIH
118€ &
K‘) = d’ ’
2 1_ b
._dﬁ'_e 0ssVE + 1,35 (1I1)
0,75'\/ E?
rIe dep - IDHaMerTp cpemHero (mo odkeMmy) KycKa B30pBaHHOK Top-
HO#t maccH, M;
€ -~ OCHOBaHME BaTypaJIbHOTO Jorapudma;
© - yTOJ nOBOpPOTA 3KCKaBaTopa, I'Pax.
JaHHHE O TeXHMYecKOli NMPOM3BOMMTEJBHOCTH MEXQHMYEeCKHX Jiomar C
eMKOCTHD Kopma oT 4,6 M° 1o 20 M IpM PasMMTHOM KayecTBe HPOS —

JIHWs TOpOX OpMBENieHH B Tada.3.

Tadmma 3
TexHuyeckas MPOM3BOIAUTENIBHOCTD MEXaHUYECKUX Jonar, M3/4ac

EMKOCTH KOBII2 DKCKABATOPA, M°
dee, m 4,6 8 12,5 20
0,I 5I5 790 IT40 1600
0,2 485 760 II00 1560
0,3 435 710 1040 1520
0,4 387 660 985 1480
0,5 330 595 920 1430
0,6 255 520 845 I360
0,7 2IC 447 760 I260
0,8 160 375 690 1140
0,9 120 310 600 1200
1,0 73 250 510 900

KosdMImenT HCNOMb30BAHUA DKCKABATOPA BO BPEMEHH 34BHCHT OT
ycioBHit TPAHCHOPTHOrO OGCJYXMBAHUA SKCKABATOPA M OPraHM3AlfK pa-
GOT Ha paspese K B KAKIOM KOHKDETHOM cJydyae HMeeT CBoe ompelie -
NieHHOe 3HAYEHMEe, KOTOpoe M CJelyeT NPHHMMATH IpA pacyerax.

[ipn sajaHHO# (mWwWiaHMpyemoft) CMeHHO#t MPOM3BOIMTENBHOCTH SKC -
KaBaTopa, M3BECTHHX LMMTENHHOCTE CMEHH U Ko3diuimeHte MCHONB30-
BAHUA BKCKABATODPA BO BPEMEHM X3 BHpaxeHums (9) ycTaHaBmBaeTcs

TeXHUYECKasa Npou3BOMMTENHHOCTE 3KcKasaTopa ( Q).

I7



B cooTBeTcTEAM ¢ ycTaHOBIEHHO# Q. U3 Tadn.3 ompemeinsercs
TpedyemMas CTemeHh ApoSsieHus NopomH ( dep ).

2. BHOOD panMOHAJBHOTO COYETAHMA OCHOBHHX IEPaMeTDOB
9KCKABATOPOB U OYPOBHX CTAHKOB

Heodxomumum yCIOBUEM ONTUMISAIMN NApaMeTpOB GYPOB3DHBHHX pa=
60T siBNAETCA BHOOD HAMBHTONHeAmMEro coyeTaHHA OCHOBHHX NApAMET -
POB DKCKABATOPOB ¥ OYPOBHX CTAHKOB, IOCKOJEKY IVIaBHH# mapamerp
OypOBOTO CTaHKa - AMaMeTp OYpeHHsa - fABIAETCA ONHOBPEMEHHO OXHUM
¥3 HaudoJiee MOWHHX CPelCcTB PEryJMpOBAHMA CTEHNeHE LPOCIEHUT HO -
poNl. YKaszaHHOe HauBHTOIHeMuee cCOUETAHME NAPAMETPOB yCToHABIABA-
eTcq 1O TaGik.2 B COOTBETCTBAM CO CBO#CTBAMA MOPOX ¥ C BHCOTOR
yeryma.

llpg pacueTe mapameTpOB OYPOB3PHBHHX padoT B yCaOBHAX NeicTBy-
KIero NpemIpAATAA NAaMeTD CKBAXMH MOXET NDAHEMATECA B COOTBET -
CTEMM C NIPUMEHAEMHMZ Ha JAHHOM HPeMIPAATHM GYPOBHMA CTAHKAMM .

3. OmpemeseHre Tpedyemoro ymeJasHOro pacxoxa EB

BenuauHa YIeJABHOrO pacxoma BB man odecmeuenus TpedyeMmoft cre——.
IeHE LpOOCIeHUs IODOX ONpefeNAeTcA ¢ y4eTOM CBORCTB paspyuaeMoro
MaccuBa, IMAMETpa 3apAfa X BHCOTH yCTynA, lIpE IPHMEHEHMM MHOI'O-
DAKHOTO  KODOTKO3AMOJJICHHOT'O BIPHBAHAS JUAMETD CPENHero Kycka
P30PBAHHO# TOpHO# MaccH cBAsaH ¢ mapametpam: oTéofikm (de, 9 ),
crpyrrypoii maccmpa ( de ) ® BHCOTO# ycryma ( H ) coorTHomeHmem

dep = 1 + M,
7 71, 300+H (IR)

de 100 +ds ¥
e de -~ IOuameTp cpenHeft ecTecTBeHHO# OTHAGJIBHOCTE B MACCHBe,
M3

H -~ BHCOTA YCTyUA, M;

de =~ ZEAMETDP CKBARMHHOTO 3apAmna, MM;

q - yhesbHHE pacxon BB, kr/m®,

Iipm aToM BHXOX (parimil SaaHHOrO pasMepa ONpeXeJAeTCA M3 BHpa-

REeHUA 00 AR

= ?

(1)



rae ) - Bexon @paxmait (cmepxy);
A -~ OTHONEHMe JHMHeHOTO pasmepa Mckomoft gpaxmmt (X )
K ImameTpy cpexHero Kycka (dee).
Us mupaxemma (IR) HaxomMTCH yAeJbHH{T pacxon BB, HeoOXomuMmui
g odecrneveHNs TpedyeMmoro KavyecTBa HpOOCJIEHUA

(3 _ 1\100+dc (14)
""(dc, de) 300+H ° /m®

Ilpu B3pHBAHUM BHCOKMX YCTYNOB, CJAOKEHHHX [O BHCOTE DE3KO OT-
JMYAKIMMACSA CTPYKTYPHHMA NavKaM¥ NOpoX (Hampumep, BEDXHAA 4acTh
yoeTyna — MeJKOOJOYHHE ajeBPOJMTH, HURHAA — HCKJIOMMTENBHO Kpyll-
HOGJIOYHHE TMeCUaHWKY) yIeJjbHH#t pacxon BB Haxomirca s Kaxnoi
CTPYKTYDHO Navyk® B OTHENHLHOCTU. B 3TOM cuyyae OTLENBHO bini:4
Kaxnoit mauKM INOJUKHH ONPENeJATHCA M NapaMeTpH DaclOJIOKeHUH CKBa-
XAH, ROTODHE 3aTeM NOJKHH COIVIAaCOBHBATECA MEXLY COOOif.

Ina BHYMCJEHMA YIOEeNBHOTO pacxona BB npu 3amaHHOM IuameToe
CpelHero Kycka B30pBaHHO# roOpHO} MaccH, BHOpaHHOM IMaMeTpe 3a-
pAna ¥ M3BecTHOoit BHCOTE ycTyna HeOoSXOIUMO 3HaTh Iuamerp cpel -
Helt ecTecTBEHHO!t OTHENBHOCTU MacCUBA,

g CJOMCTHX OCANOYHHX NODPOX YTOJBHHX Dpas3pesoB, NUameTp
cpenHeit ecTecTBeHHOR OTHENBHOCTU, XApPaKTEPUIYOUMHA CTDYKTYDY Mac—
cuBa, clefyeT NpYHuUMATH M3 Tadi.l wm (B ycuoBuAx IeicTByoWero
NPenNpUATHA) YCTAHARMMBATH IyTeM HENOCPEeICTBEHHHX M3MepeHuit,
NOJB3YACH COOTHOUEHMAMM

d.=3Z wnmm d¢=02f, (15)

rie Z -~ cpemHee apuiMeTHUECKOe 3aMePOB MOWHOCTH CJOEB,M;
§ - roosgduumeHT xpenocTu no wxane npop. M.M.porosba-
KOHOBA,

TaxkuM o0pa3oM, WA ONpeleJeHUA IMameTpa cpelHel OTHENBHOCTH
MaccuBa HeoOXOIMMO 3HATH IPOYHOCTH CJATAKUMX MACCHB IIOPON WJU
BHIIOJHUTEH 3aMEPH MOIWHOCTM CJIOEB HAa OTKOCE YCTyla MJM ecTeCTBeH-
HOM OOHaXeHHH HeNOCPEeNCTBEHHO B paspese. KouxuecTBO 3aMeposB,
ofecrneuyrBanuee NOCTATOYHYD TOYHOCTHL DPe3yJabTaToB, cocrTamiger I00
~-I50,

[locnie onpexeneHus TpedyeMOro ymeJNpHOro pacxona BB nanbHeit -
mMe DACYETH IPOM3BONATCA B HOpANKE, M3JOREHHOM B pasmete Il
(m.n.2,3,4).
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llpumep pacyeTa

TpedyercA OUpeLEJMTE INapaMeTPH GYPOB3DHBHHX pPadoT WA oGec—
IeveHuA NIaHupyemoll MPOM3BOIMTENBHOCTH BKCKaBaTopa I9KI-4,6 npu
KeJe3HONOPOKHOM TpaHcnmopre B odbeme I500 »® B cMeHy mpm CJHenyI-
WX MCXONHHX JNAHHHX

— IPOJOJIEKUTENBHOCTE CMeHH T = 8 uac;

~ Koo(fuumMeHT HCUONH30BaHMA BdKCKaBaTopa BO Bpemenn K,=0,7;

- BucoTa ycryna H = IS M;

- CpemHAf MOWHOCTH Hamiacropanug 2 = 0,4 M;

- JUHKS OTKOCA YCTyNa COBlajaeT ¢ IDOCTUPAHUEM CJIOUCTOCTH,
T.e, Ob= 0;

- yTOJ HaKJOHA CKBARHH K T'ODU3OHTY ﬁ' = 759,

TlopAmok pacyeTa

I. YcranaBmpaeTca TpedyeMas TeXHUYECKAd NPOM3BOIUTEIBHOCTH
aKckasaTopa (8)
1500
8-07

2. Illo radn.3 oupenendgercd Tpedyemad CTeNeHb HPOGJESHUA HODOT,
(mpu E = 4,6 v Q,= 268 M°/4ac), KoTOpas cocTamnaeT Olcp=
0,58 M; mpn oTOM BHXOX HeraGapUTHHX (pakiyii, yCTaHOBIEHHHH{ B
COOTBETCTBUE ¢ Bupaxenuem (I3),cocrasur N = 0,4%.

3. llo gopmyne (I5) ompenmenserca ImameTD cpelHell ecTeCTBeHHOR
OTLEJIBHOCTH

Q= = 268 MY4ac

de=3Z=3-04 =1,2m.
B coorBercTBMM ¢ Kiaccuurammedt (raca.I) mOpONH OTHOCATCH K
KDPYIHOGIOYHHM o
4, llo Taén.2 npuHUMAETCHA PaUMOHAJNBHHA IMaMeTp CKBAXUH, KOTO-
puit cocrapnser I5I-I6I mm; mpurmmaerca de = I6L mM.
5. C yueTom TpedGyemoit cTeneHH NpOGJEHAA M YCAOBAR BIPHBHHX
pador no dopmyne (I4) ompemendercs yHeNbHHE pacxon BB

1 1) 100 +161 _ ~_wr/ s
=L Lyariel ., -
9 (o,ss 1,2) 300 15~ 073" /™

6. B coorBercTBIMM C Kiaccufmramumeft (radn.l) npEHAMaeTCA KO-
sfpmuyenT ammsoTponmm macomea K= I,6.
7. Onpermenserca KoafduimeHRT GOPMH 30HH LPOCIEHUR
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Ke=05(16+1) =13

8. Haxomuroa otnomenre < (wm RosffuuueHT COMIREHAT CKBA~
X¥H ) b
a _ 2Ke 2-13 '5
b yF [1+(K%-1) sinfd VF
9. B COOTBETCTEMM C NPUHATHM IMAMETPOM CKBaxuH, TAIOM BB
cBOficTBaMM MOPOX YCTAHABIMBAMTCA BMECTHMOCTS: I .M. CKEANNNE X
BeJIMYMHA Nepedypa.
I0. Beauyuna kOS(JMimfeHTa SaNONHEHMSA CKBAXVH OIpefe]RéTeR 1o
rpafuxy (puc.2) K = 0,6,
II. OnpelleifieTcA PACCTOSHME MexLy ckBaxumams B pary (8)

15
. ,6
1,5-201 (sin75 +1’3) °
as= =53m
0,73 - 15
I2, Haxomurca paccTodHMe MeXLy pAmamu ckpaxuH (6)

53 _

=15 3.5m

llosydeHHHe Da3MEpH CeTKH CKBAXMH YBASBHBARTCA C NpRHATOR umipu-
HO} Baxomxu.

I3. JlunuA CONMpOTMRIIEHMA NO HOJOmBe NpHHMMAeTcA papHolt paccrosA-
HAD MeXIy paAfaMA CkBaXuH W = 3,6 M.

I4, Besvuymna 3apAfia B CKBaXuHe

Q=073:53-3.6"15=208kr
IS. B cOOTBETCTBAM C BSPHBAEMOCTEN NOPOX BPeMA 38MEJJIeHAS IPA
KSB npusumaerca pasHuM 40 mcek, C yueToM BUpa TPAHCHOPTA NPUHK -
MaeTcA IMaroHajbHaA CXema B3DHBAHRA,

I¥. OCOBEHHOCTY PACYUETA IAPAMETPOB BSPHBHOY MONTOTOBKM
TIOPOJ, I[P BECTPAHCIIOPTHOA PASPABOTKE C
VCIIOML30BAHVEM JPATVIAMHOB

Omuoft 13 BaxHeMmx ocodeHHocTelt B3PHBHHX pPadoT OpU GecTpaHc -
NOpTHOit TEXHONOI'MM ABIACTCA BOSMOXHOCTH MCHONL30BAHMA  SHEPIMM
BSpHBA JUIA NepeMelleHHs TMOPONH B BHPAGOTAHHOE NPOCTPAHCTBO M yH-
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JIaIKN ee B MOCTOSHHHE OTBAJ, B pesyibTare 4ero Moxer OHTEL Cy-

I[eCTBEHHO YMEHbIEeH o0reM padoT IO SKCKABaTOpHOR nepepaike, ITa
OCOGEHHOCTH B3PHBHHX DPacoT HNONKHA HENPEMEHHO YUHTHBATHCA  HIpE
pacyere napaMeTpoB GYPOB3PHBHHX padoT.

I, PacueT OOTUMANBHHX NapamMeTpoB GYPOB3PHBHHX pPacoT-

PexomeHzAIMY NO BHGODY DAIMOHEJBHOTO COUSTAHMS I2PaMEeTPOB
3KCKaBaTOPOB M OYPOBHX CTAHKOB, & TaKKke BEJUIMHH YIOJBLHOTO pac-
xoma BB mpu GecTpaHCHODPTHOR paspadoTke NOpoX Xpariafnamu (rada,
4) paspadoTaHH, MCXOAA M3 OGECHeYeHHS MIHUMAJIBHHX DA3MEpOB IpA-
BEJIeHHHX 3aTpaT HA BCKPHIHHE DacoTH.

Peromenznyemse DapaMeTpd B3pHBHDE HOXIOTOBKH IOpoX ofecnedd -
BaWT HamooJee NPOCTYD OPraHA3aIMp padoT HAa ycTyme: B nmopomax IV
u ¥ KaTeropuil IDH ONTHMAJBHOM JEaMeTpe GYDEHEA AT OGCIyKHBAHEA
SKCKABATOpPA HEOCXOMMMO OIMH WM XBa CYDOBEMX cTaHka (B samacH -
MOCTH OT MOIHOCTH SKCKaBaTopa); B mopomax II m Ul xareropuit -
OINMH CTaHOK; B mopojax I KaTeTOpRH IpH HCMOJB30BAHUA BDKCKABa -
TODPOB C eMKOCTHD KoBma Mo IS M® ommm 6ypoBoft CTAHOK B COCTOAHMH
obecnewTh pPadoTy ABYX SKCKABATOPOB, YTO MOXEeT OHTH DPEaJM30BAHO
op padoTe SKCKABATOPOB B COCENHMX OJOKaX. EciM Taxkasd BOSMOX -
HOCTBH OTCYTCTBYET, TO CJAeXyeT NpuHHMAThH Cimeaiimit X ONTHMAJIBHO-
My MEHBIM} nuameTp GYypeHus, 9TO NO3BOJAT 6e3 CYMecTBEHHOro ymep-
0a IAA SKOHOMMKE NPHBECTH B COOTBETCTBHE NPOM3BOLATENBHOCTH
GypOBOI'0 CTAHKA M 3KCKABATODA.

Mo Ta6i.4 B COOTBETCTBEM C KOHKPETHHME TIOPHO-TEXHUYECKUMA
YJCNOBMAMKE NPONSBOIATCA BHOOD MamMeTpa CKBAXMHHHX 3apAnoB :
yIOenEHOTO pacxofe BB, ARNAMIUXCA OCHOBHOM WA OUpeNeNICHAS BCEX
IpYTHX TapaMeTpPOB B3PHEHOR moxroTosku nopof. locremymuze pacye-
TH N0 MX ONIpPEHeJeHUO OCYNEeCTBILINTCH B MOPANKE, H3JIOXEGHHOM B
pasnene I (m.m.2,3,4).

2. Pacuer napaMeTpoB pasBajia NPH YCTAHOBNEHHHX NapameTpax
OypoBapHBHEX pador *

[Ipr GecTpaHCHOPTHOK TEXHONOTHN BCKDHUHHX DadoT GOJBLOe 3Ha-
YeHMe MMeNT mEpEHA ¥ (opma pasBajya B3OPBAHHOH NOPONH, OT KOTO-

*)\eqomra pacvueTa napameTpoB pasBasia paspadoraHa A.A.CHCOeBHM.
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Tatmaa 4

PanmoRaybHHE NAapaMeTpH NONTOTOEKH HODON OPE CeCTPAHCHOODTHOR TeXHONOIER

Katero—~| OnTa- Tun 2KCKaBaToOpa
pra Manb~
Hopon ggga A-5/45 AW-I0/70 A-I5/90 A-25/100  A-40/85 A-80/100
ggTH_ Bucora ycrymna, M
TOEKE | 15.25| 25-35 | 20-30| 30-40| 25-35|35-45 | 25-35) 35-45 25-35 35-45| 25-35 35-45
1 2 3 4 5 6 7 8 9 | 10 I 12| 13| 14
Mexo- I6I~- | I6I- | I90- | 2I4- | 2I4- | 243-| 243~ | 269~ | 269~ | 295~ |295- (320~
6109~ MM -I90 | -I90 | -214 | -243 +| - 269 | —289 | 205 | =295 | =320 |-320 |-346
HHE
o/ 0,4~ | 0,5~ | 0,4- | 0,45-| 0,35-| 0,4~ |0,3- | 0,354 0,3~ | 0,35-0,2- |0,25~
|KD/% -0,5 | 0,65 | -0,45| -0,5 | -0,4 | =0,45 0,35 -0,4 |-0,35 | -0,4 |{~0,25 |-0,3
CpemHe~ 16I- | I6I- | I90- | 2I4- | 214~ | 243- | 214~ | 243~ | 243~ | 269~ |269- [269-
Gigu= | MM | 790 | -T90 | -RT4 | 269 | —243 | -295 | -243 | 269 | 269 |-R95 |-320 |-320
ao/l® | 0o6= [07= | 0,5- | 0,6- | 0,5~ | 0,55+ 0,45~ 0,5~ | 0,4~ |0,45~/0,3~ 0,35~
-0,7 |-0,8 | -0,6 |0,7 | -0,55| 0,6 |-0,5 |~0,55 -0,45 | 0,5 | -0,35-0,4




NlponosixeHAe TabCAEUH 4

2 3 4 S 6 7 8 9 I0 2 I3

PR MWL

i

g

I90- | 243~ | 214~

140~ | I6I- | I6T~
~243 | «295 | =269

My | J6I | ~190 | ~2I4

b 269-
=58 320
0,8=- 0,3- | 0,6 | 0,65+ 0,55~ |0,6= | 0,5~ | 0,55=0,4=
xe/d | 0,85 gffﬁ& %f; b,8 | 4,85 -é?g- 06 |D)7 | b,55| -0,6]-D,45
151~ | 145- | I6I- - | 21— 243~ | 190~ | 269~ |2I4=
e | 145 | = B BG | 35| 3h |%%s | 255 | =20 | =60

0,5~
0,55

Lo
af
Lo
~§
Lo
B

1,0~ | 1,I-|0,85~| 0,9~ | 0,85~ | 0,9= 0,75~
xe/® | E,1 | <E2| 0,9|-F0 | 0,9 | -0,95-0,8

132~ | 145- | 145-| I6I~ | I6I~ | I90- |I90= |2I4~ | I90- | 243~ | 214~
wv | -I45 | -I6I | -I6I | -I90 | ~I00 | -2I4 |~’I4 |-269 | -243 | —296 |-269

1,I-| I,2-| 0,9-|1,0- | 0,9~ | 0,95-0,8- |0,85-| 0,75~ -0,8 |0,6=~
and| 42 | 1,3 | b8 1,1 | Lo | L.os|-0,9 |D,%5 0,8 | ~0,85(-0,75




pHX SaBHCAT MECTO YCTAHOBKK HparviafiHd, cxema SKCKapalMd, IHCJIO
IpoxoNos, xoadfuiment nepaskoxasaruz (K, ) ¥ odwem mopoms, me-
pememaeMoft B3pHBOM B BHpAJOTaHHO® UPOCTPAHCTEO.
 OpferTHBHOCTD BSPHBHOI'G NEPEeMEmMEHMf HOPON OLEHABAETCA KO3dH-
fmmenrom c6poca (Kesr), npemcrammaminam codoft oTHOWEHHES 06HE-
Ma NOpOXH, HepeMemaemoft NpE BSpube B NOCTOAHHHHE OTBAX, KO BCE-
uy 00BeMy BSODPBaHHOR BEXOMKY,

limprnea, dopma passans ¥ Rosdfuument copoca saBHCAT  Ipexie
BCEro OT YHeJBHOTO PAcX0Ofid BB, yIila HARJIOHA CKBAXMH, & TaKke
OT BHCOTH YCTYyNa ¥ WHPHHH OYpoB3pimmolt saxonxu.

A, litpuna paspana

OcHoBHHM (axTOpOM, ONPERGJANNNM NAJIEHOCTH HepeMelleHus Nopo-
I, ABNAETCA HRYANRHAR OKOPOOTH OTHENBHHX KYCKOB, KOTOpas 3a-
BUCHT OT HapaMeTpoB GYpPOBSPHEHHX PaGoT M CBOACTB B3DHBAEMHX IO-
POR K OlpeXeJAeTCA N0 BHPARGHAP:

vV, = 2V,.,V(’;—;-K-)n » Meex » (16)

rIe V, - HauansHag GRODOCTE NBWAGHHT OTHENBHHX KYCKOB NO—

poni; M/cex;

Voo = CKODOCTH CMEMEHHR UaCTHIl HA CTEHKe SapamHoft no-
JaocTa, M/cek;

Q- yReXBHHE pacxox BB, Kr/M’;

p - wotHoOTS EB, Kr/M;

K - KOD{fMIMenT SaUONHEHAA CKBAXHK;

N - noXasaTeNxh CTENEHH.

YncJsleEHHe 3HAYGHHA CKODOCTH CMENEHHS YaCTHI HA CTeHKe sapf-
fHOR moMoCTE Voo K MOKA3ATENH CTENeHE N ONpefeseHH SKcnepu-
MOHTQJIEHO M COCTaBJIANT:

- p noponax I RaTeropmt Voo = 3.57‘103 M/cex; n =1,3;
~ B nopoax I u I rateropat Voo = 2,’7°I03 M/cex; n = I,25;
- B noposax IV & ¥ materopmlt Voo = I,88-10% w/cex; n =I,2.
3HAYPHUA HAYAJBHOft CKODOGTE KYCKOB NAHH B Talk.l OPRIOREHER.
ligpAna passaig B3OPBAHHOR NODONH CRIGIHBAEGTCA M3 IMDAHH Oy-
POBSDHEHOR 38XONKE A H MAKCHMANEHOR NJBHOCTH BSPHBHOIO HMEpPR-
MemeHns ropHoRt macch AB (pmc.3), KoTopas ompefieNigeTcH  RaK
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1 +\/ . ZV:cos’p-h:]
= + ——] -
A8 cos¢ PHVP g cosp hotg P, M,

a V:(tgp -tg ) cos?’p
9
3nech ¢ - yroml nazeHHA mwiacTa, I'pax;
f — Yron HarIOHA CKBAXHH K BEPTHKANN, T'Dal;
he = BHCOTA OTKOJBHO 30HH, M;
g - yCKOpeHHe CBOGOMHOr'O NaJeHud, M/03K2.

(I

P

Bucora OTKOJBHOZ 30HH (puc.3) ompegenseTcda WS BHpaXeHud:

he=M +05hy, m, (18)

THe M - MmomHOCTH HuxeJexsmel Tomx, M;
h, - BHCOTA KOJIOHKW 3apdAfia HaZ MOAomBO% ycTyma, M.

B radn.2 mpanoxeHMsA NaHH SHAYEHHMA MAKCHMAIBHOR RAaJbHOCTH
BIPHBHOI'O NepeMelleHMsa NOPOJH AB , DACUATAHHHE B COOTBETCTEHME
¢ pupaxeHmeM (I7) mpu yciaoBmm, 4TO passai I'OpHOE MAaccH  mocJje
B3PHBA He JOCTHAraeT OTKOCA BHYTDPEHHEI'O OTBAJA, Te€. ABrasn<A.

Eoyx radmpusoe SHaueHwe AByasn >A , TO MCTHHHOE  3HaveHEe
JAJBHOCTH B3PHBHOTO IEépeMemeHHs NOPOEH HeoGXOIVMMO ONpemesaTh B
COOTBETCTBHN C BHpAXEHHEM

AB =0,5(aBrasn *A), M. (19)

B. dopma passaia

®opMa paspaya BI3OPBAHHOR MOPOZH 3aBHCHT OT YLENBHOIO pacXona
BB, yria HAWIOHA CKBOXWH, BPEMEHH saMelieHns ® cxemd K3B, mHco~
TH yCTyUA, WMDHHH 3aXONKH, MONHOCTH HEXenexameyt rommx (M ) &
yTJa mafeHHs MWIacTa ., Ee MOKHO XapaKkTepA30BATH CHCHYNUME 3Je =
meHTamun (puc.3):

I) posoxenmeM HUEHe# ODOBKE pasBaja, KOTOpasg ONpeleJAeTcs
JANEHOCTED B3PHBHOI'O NepeMmeljeHdA NOPOXH AB

2) pHcoTOf pasBaia 0O NOCJENHEMY DALY CKBaxuH, h, ;

3) mosoxeHMeM IMKA pa3paiia, KOTODHH XapakTepusyeTcs BHCOTOR
hp & cvemeHEeM, A OTHOCHTENHHO NOCHENHErO PANA CKBAXMH Ha
ypoBHe h, .
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B pesyirTaTe CTATHCTAYECKOH OOpECOTRE NAHHHX O NapameTpax
pasBaja YCTAHORIEHO, YTO BHCOTA DASBANA 10 NOCJEHHEMy pANY CKBa-
xaH h, MOXeT OHTH ONpEXeNeHa X3 BHDAREHWA:

_ 2,8A (20)
"T(A+1)(0,8 aB+1)
he. ;_A. 4B
oo A=Tn =
CMmemenme ImMKa Paspasa OTHOGMTENEHO NEepPBOro pAle CKBAXMH OIPe-
JeJdeTcd Kak

=

e -
il =

8=1,12Aq,, M.. (21)
BucoTa maxa paspajia COCTARNAET
_  KiA(2aB*+K.A)

P (AEQ . Kpﬂ)a (22)

rme  h, = de

H
Kp - Koo(fuImeRT paspHXJeHUA NOpONH B pasBaie.
Bupaxenns (20) m (22) radyiwpopaHH. PesyapTaTH pacdyeToB Npu-
BelieHH B Ta0N.3 ¥ 4 NMpWIOReHUA. Ha OCHOBE NOJYUSHHHX B3HadeHMi
napametpos passata ( aB, h,, hy, A ) crpourca ero mpofmis.

Ilpy ycraHOBIEHHHX WXpHHe X fopme pasBaia BeJMUAHA' KOIHEmMIm-
eHTa copoca onpeleNAeTCA N0 NAHHHM Talid.5 NPUIOKEHUA.

3. Pacuer napameTpoB GYPOB3DHBHHX padoT IJsA olecnedeHud
38J]aHHOT'O Ka4ecTsa NOATOTOBKU NOPOX

llpg paspadoTke NMOPOX IparJaiHamz IMTeJBHOCTH 9KCKABATODHOI'O
IMKJIA ¥ KO3(PUIMEHT OKCKABALMM ONpEeNe/ANTCA U3 BHpamkeHuit:

155 %o E 512/(103-300)* ©2
tq: + it~ +3, cek, (23)
£ 009E+06 \ E E

_‘9.5d’cr
1,26 @ £
dtr e1-°‘“"
0’75‘[[?" * 1’35 (24)

K,=
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PacyeTH TeXHKYECKOR NPOM3BOIMTENBHCCTM «DAIVIAJHOB C €MKOCTED
KoBma or 6 no 80 m® npousBeneHy no fopmyrne (8) ¢ yuerom BHpage-
mmft (23) u (24). PesynpraTH pacyeToR NpUBEAEHH B Tadl.5.

Tadimua 5
TexHUYeCcKasa MPOU3BONA. ANBHOCTE IparsJaitHoB, M3/yac
Ew 6 I0 5 25 40 80
dcp.M
C,I 274 492 714 1095 1647 2969
0,2 263 478 697 1080 1630 2947
0,3 244 453 663 1057 1604 2910
0,4 2I8 420 630 1040 I570 2870
0,5 188 385 581 981 1524 2825
0,6 I56 347 524 936 1476 2775
0,7 I24 289 462 860 1397 2689
0,8 94 250 396 810 1338 2624
0,9 67 202 377 737 1257 2532
I,0 46 166 310 670 1190 2458

Iina onerxu a0PeRTUBHOCTE SKCKABATOPHHX DPAGOT DEKOMEHLYETCH
MCHONBE30BATh NOKasaTelb IMPOM3BOTUTENBHOCTA, NPUBEASHHHE KO Bse-
My B3ODBaHHOMYy OCBEeMy, YUATHBAKNU TEXHUYECKYO NPOM3BOIUTENH =
HOCTH SKCKaBaTOpa Ha BHeMKe M 3{PeKTMBHOCTE B3PHBHOI'O NepeMelle—
HHAA NOPOK:

QY = Tl_'QK:c;—p . Mac,
rHe QY - OpUBeNeHHas MPOR3BOIATENBPHOCTE SKCKABaTODAa,
M3/uac;
Q, ~ TexHMyecKasd IPOMSBOIUTENBHOCTD BKCKABETODA IIPH
BHEMKE OpOnH , OCTABWeH#CA B NpefesiaX Baxomxud,
M3/uac.

[Ipr ycioxHeHHO# GecTpaHCHOPTHOR cmcTeme paspacOTKE, KOTAa
OIMH SKCKABATOD OCYUECTBIAET KAK BHEMKY, TaR W IIepedKCKABAIMN
TNOPOIH, UPHBELEHHAA IPOU3BONUTENBHOCTH 3KCKaBATODPE C YYOTOM KO-
afdurmenTa nepesKcraBalmy ¥ 3HPEKTHBHOCTH NPUHATOR CXeMH PaGOTH
9KCKaBaTopa OyXeT paBHa:
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QRP: Q'r Ko
T (1-Kess) (1+0,833K,,)

rne K, - xosdpuMeHT nepesKCKABAIMN, ONpeReAeTCA B COOTBET -
CTBMM CO CXemoit BsKCKaBalyM ¥ NapaMeTpaMi SKCKaBATO-
pa;
K, - xoafbmment, yaurHBamumit sfdexTuBHOCT: mMpHHATOR CXe-
MH paGOTH 9KCKaBaTopa (3aTpaTH BPEMEHM H& NepeXOnmH
9KCKaBaTOpa, IUIAHWPOBKY TPACCH, ODPOCTOM HAa (fuiaHrax
B T.O.).

» MYyac (25)

3navenns xoapumenta K, MOryr OMTH NPUHATH IO NAHHHM Taol.
6.

Tadimna 6

gggo?fa‘cm' 5785 |-1o070 | -15/%0| 4085 | 43085 | -sa/T0

Besmuuaa
xoadfum- | 0,9 0,88 | 0,86 0,84 0,82 0,8

eHTa Ko

IlpuBeneHHas CMeHHAA NPOM3BONATENEHOCTH Nparyiaiiia ONMpenesMTCs
U3 BNDAXEHHA:

Q:: =QY TKy, Ma/cm . (26)

PaspaGoTaHHaa MeTOXMKA pacueTa napameTpOB paspajia N03BOJAET
IMPOrHOBEPOBATH OCBEMH B3PHBROIO NEpEMEelMeH!s INOpoX.

[lpu pacgeTe napameTpoB GYPOB3PHBHHX pacoT LiIA obeclnedeHMA
TpedyeMHX IoxasaTejelt B3pHBA MUCXOIHHE NaHHHe BKJNYAKT B celA:
3auaHHER KoB(ifmMeHT cOpoca NOpPOJH B BHPAGOTaHHOE IPOCTPAHCTEO
( Kese), ImameTp ckpaxmi ( dc ), SJIEMEHTH CHCTeMH paspadoTKM.
llocsienoBaTeNEHOCTh PAacyeTa COCTOMT B CJELyHEIEM:

I. ¥s raGn.5 mpusOReHMS NPH MSBECTHHX OTHOWEHWX -~ X %
BHOUpAETCA HeoOXONuUMOe 3HaveHMe KO3{fummMeHTa cépoca M ompexmesd-
eTCA OTHOCHTENEHAR NAJBHOCTDH NepeMelleHHd DODOIH.

2, IlpE ®3BEeCTHOM SHAYEHMM KO(pMIMIEHTA 3aNOJHEHHR CKBaxiH
(puc,2) ompermenseTcA BHCOTA KOJOHKM 3apafia h, ¥ HAXODATCA HH-
corTa orxkoasHol somn (I 8).

3. Ilo BHCOTEe OTKONHHOR 30HH K NAJSHOCTH B3PHBHOTO Iepemene -
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HIZ HOPOZNH M3 TadN. 2 UPWIOKEHMA ONPEIENASTCA COOTBETCTBYMNAs
HAvagbHAA CKOPOCTH JNBEXEHMA KYCKOB  Uo . lpn 3TOM HeoSxomumo
WMETE: BBHLY, UYTO €CJM JYI'OJ HAKJIOHA CKBaAXMH He 3afaH, TO €ro
creNyeT MDUHUMATH BoSMoxHO GousmmM (mo 60°).

4, lpz wsBecTHHX CBoACTBAX IOPOM, KOS{IMUMEHTE  3aNOJHERUA
CKBAaXWH U HAYAJBHOM CKODOCTM MNBMREHWA KYCKOB ¥3 Tada.l Haxo-
mTca ynespHuit pacxoxm BB,

5, laupHeiumit pacueT NPOMSBOMUTCA B HMOPANKE, WBJIOKEEHOM B
pasgexe I (n.m.2,3,4).

DHpmmep

OnpemesvTs mapamMeTpH B3pHBHO! OTGOKKM, oGecmevumBanume ch =
0,23 npz paspaGoTrRe mopon skckaparopom Ol-I5/90 u mocrtpoETnh
npofmres pasBajia NPH CRENYPUMX MCXOMHHX JNAHHHX:

a) BrcoTa BCKpHmHoro yeryma H = 30 m;

6) mmpuHa saxomkx A = 30 M;

B) Kooffumment nmepeskckapamm K = 0,I5;

r) muamerp cxpammi Oe= 214 mm;

I) yron HAakuona ckpammm = 750;

e) smecrtmmocTs I NM.M. ckBaxusn P = 35,8 xr/m;

&) xosduMIMEHT KpemocT NMOPOZ 0 mKasne mpod.

M.M.IIporomsaxoHosa § = 7;
3) yroJa MexIy JuHAe} OTKOCA yCTyNa N HampaBseHmeM
MAKCHMANBHO!t CKODOCTE yUpyroft BomHy o = 45°;
u) yron namenma mzacra ) = I5%;
K) MOUHOCTE Hmxenexameft Tomm M = IR M,

HocaenoraTeHOCTE pacIeTa

I, lipn —E—— = 0,4; -e—= I,00; Kese= 0,23 B cooTBETCTBIM C
A - .
Ta6n. 5 NpHIOKEHNA HAXONUM OTHOWSHWe = I,7. Torma
aB =1,7.30 = 5I m; 7.k, AB>A , TO MeficTeUTeNBHOE SHAueHHe
AB Tadi. ompeneyuTCA #3 Brpaxenus (I9)
AB =5I=0,5(aAB3Brmadn. +30), A Bragy. = 72 M.

2. C yueTom BHCOTH YOTYNa ¥ yIVIA HAKJIOHA CKBAXFHH IJIMHA ee

mu II =0 coorasar

Boxs = =30 -
o 55!75 557 = 09
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3. U3 coornomemns (IS) ycraHamimpaeTCs KaTErOpUs TMODOX,
de= 0,2 + 7 = 1,4 M -~ nopomy kpymHoGnounwe ( radn.I)
4. Mo rpatmey ( puc.2 ) ompenmenserca xoadfuimeHT sanosHenus
ckpaxvn K = 0,69,
5. BucoTa KOJOHKM 3apAna COCTABUT

Coxs - K 30,9 - 0,69
= = ) L = 7
hs Slnﬁ 0,97 20, M

6. BucoTa OTKONBHO# B30HH ONPEHNEJIETCA B COOTBETCTBMM C BHpa-

sernen (I8)
ho=I2 +0,5 + 20,7 m

7. CxopocTs OTGOMKM B COOTBETCTBMM C TaCA.2 NPWIOREHUHA IpH
ho=20,7m, p=7° AB, o =TRwm ¥-= I15°  cocrasnger
36 m/cex.

8. HeoGxomumuit ymessHu# pacxan BB Haxomures mo tadn.l  mpuio-
®eHua npn U= 36 m/cex, K= 0,69 wu cocrasiser 9= 0,73 xr/m3.

9. B coorsercTsin ¢ BupaxeHuem ( I2 ) ONpEefiesAeTCA  KAYECTBO
JIDOGJIEHUS TOPOX, ITpH QY = 0,73 kr/M3, Oc=2I4m, H=30m.

A= 1 =0,69 M
I + 300430 . 0,73
I,4  100+2I4
10. o ra6n.5 mpu E = IS M3, Oer= 0,69 M TexHm4Yeckan

TIPOM3BOUTENHHOCTE COCTABUT Qr = 468 M3/3wac.
II. lpuseneHHas NPOM3BOIUTENBHOCTD HAXOIWMTCA W3 BHDAXCHUS
(25)

ar = 468 - 0,86 = 417 M3/4ac
(1-0,23) (1+0,833:0,15)

I2. lun mopox Il xareropum B COOTBETCTBMM C TaGK.l WpuHUMAaem
Ka = I,6, rorma koodfuumenT Hopmu 3oHM mpodaemus (I) cocrasur
Ke=0,5 (1,6 +1I)=1,3

13. Kospdmmuent cOmmorerua ckpaxmu (2)
21,3
m = 2 = 1,12
V3 [I+(I,3°-I) sin* 45) '

14, PacueTHoe paccTOAHWE MexNy ckpaxuHamu B paxy (5) mpu II=0

30
1,12 . 35,8 * 0,69
up:\/ ! stn_ 75 =6,4 ™

0,73 - 30

I5. PacuerHoe paccToAHWE MERNY PANAMA CKBAXWH
X



Br=Lud —57n
I,12

ClenoBaTeIbHO ar-Bp =5,7 - 6,4 = 36,5 M2.

[Ipz HEOGXOIMMOCTR pacyeTHHE NAPAMETPH CETKE CKBAKAH KODDEKTH—
PYRTCA C YYEeTOM NMPUHATOX WMMPMHH 38XONKH [PX YCJIOBMHA
oe- bp=S =const
TpuMeHATEeEHO K HAmMM yoJosHaM npummMaeM =W = 6 M; TOrma
o=36,5:6=26,IMm.

16. Tipn é._—?—: 1,7; FA= 1,0 u3 radn.3 npuwioxenma HaXoOmMTCA

OTHOmMERNEe BHCOTH paana.n’a‘x BHCOTE yCTyIa %"—: 0,77. Cnaenosa-

TEJBHO,C YUETOM MONpABKH
he=0,77 - 30-12 : 3=19,I m

I7. OrHomeHMe BHCOTH pasBaja 10 IOCJAENHEMY DANY CKBAXAH K BH—
coTe ycryna paBeo (radnm.4 mpuaoxemus) hi:H = 0,59, Cnemomarens—
HO
' he=0,59 - 30 = I7,7
I8, Cusur mika passana Haxomured mo dopmyse (2I)

A=1I,12.30.0,73 =24,5m

Io pacuersum napamerpam AB, ns,he,A crporTes mpofmwrs pas-
paja. Jlanee onpelesAnTCA NapaMeTpH KOPOTEO3aMeIeHHOT0 B3pHBAHNA,
BEJMYMHA 3aDANA B CKBAKAHE.



Mpunorerue 1

Ta6mua I
HauansHasd CKODOCTH NBAKEHHA KYCKOB (M/Cek)
Karero- gggggﬁ“ Yneavuuit pacxon BB, xr/m°
o 3aM0JHe~
po1 HAA o,2{0,4|061| 08| I,0(1,2] I,4
CKBaRUH

Mesmxo- 0,4 24 38 50 60 69 78 87

OJIOUHHE 0,5 22 34 45 54 62 70 78
0,6 19 30 40 48 55 62 69
0,7 17 27 36 43 50 56 62
0,8 15 24 32 39 44 51 58
0,9 I3 2 29 36 39 47 55.

Cpenne- 0,4 22 33 44 53 6l 67 73

9 KpYNHO~ 0,5 20 30 39 47 54 60 66

GJIOYHHE 0,6. ‘8 27 35 42 48 54 60
0,7 16 24 32 38 44 49 54
0,8 14 21 28 34 40 44 49
0,9 I2 18 25 31 37 40 45

Becrema , 19 29 36 44 51 56 61

KPYTHO~

o , I7 2 33 3 4 50 55

KpYyOHO=—
P it 14 21 27 32 37 41
I3 19 26 30 3¢ 37

0,4
0,5
YUTENBHO 0,6 I5 23 30 35 40 45
0,7
0,8
0,9 12 I8 25 29 32 34

EBR&ES



JanproCTs B3pHBHOrO nepeMmemenns ( aB )

Tadmua 2

¢=0°
zggﬁ. 22"8;‘_ HauansHas CKOpOCTH IBMEEHUS KYOKOB,
CKEa- | KO- Vo , M/cex
Tak Somu,M| 10 | 15 | 20 | 25 ] 30 | 35 | 40 | 45 | 50
8 I2 I8 25 31 37 44 50 56 63
10 I4 21 28 35 42 49 56 63 70
I2 I56 23 30 38 4 54 6I 69 77
14 I6 25 33 41 S50 58 66 75 83
p=e0® 18 I7 26 8 44 53 62 7I 80 8
18 I8 28 37 47 56 66 75 8 94
20 20 30 40 50 60 70 8 90 IO0O0
22 20 B3I 4 52 62 73 83 94 I04
24 21 32 43 54 65 76 87 98 109
26 22 34 45 57 68 79 oI I02 II4
28 23 35 47 59 70 82 94 106 II8
30 24 36 48 6I 73 8 97 II0 122
8 I4 24 36 49 65 83 103 I25 149
10 I6 26 39 53 69 87 I07 I30 I54
12 I7 28 4 656 72 9L III I34 I59
p=rs® 14 I8 30 43 58 75 94 II5 I39 164
16 I9 32 45 6I 78 98 II9 I43 169
18 20 33 47 64 8I IOI 123 I47 173
20 21 35 49 66 84 I04 I26 ISI I77
22 22 36 51 68 87 I0O7 I30 IS4 18I
24 23 37 53 70 89 II0 I33 I58 185
26 24 38 55 72 92 II3 I3 I6I 189
28 25 39 56 74 94 II6 I39 I65 192
30 26 40 58 76 9 II8 I42 168 196
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IIlpononkenne TaGIUUH 2

¢=0°

gg%. 2;‘“8‘;_ HavaaIsHAan CKODOCTD NBAKEHUS KYCKOB,

CKBa- | KOJXb~ Vor M/CER

®MH, | HoOlt

rpan. | 30HH,M I0 |I5 |20 | 25| 30| 35| 40| 45| 50
8 I6 2 39 55 74 9 IR 149 180
10 I6 28 42 58 78 I00 I 1I53 1I84
12 I8 30 44 6I 8I I03 I29 I57 188
14 I9 31 4 64 84 I07 I32 Iel 1I92
I6 20 33 48 66 87 IIO I3 164 196

J’S=70° 18 21 34 50 68 89 II3 I39 I68 200
20 22 36 52 7 92 IIs I42 I7I 203
22 23 37 54 73 94 II8 145 I75 207
24 24 38 55 75 97 I2I I48 178 2I0
26 24 40 57 77 99 I24 151 18I 214
28 25 41 59 79 I0I I26 154 I84 2I7
30 2 42 60 8I I03 I20 156 1I87 220
8 I6 28 45 65 89 II8 ISI 188 229
I0 I7 30 47 67 92 I2I I54 I9I 232
I2 I8 32 49 70 94 I23 156 194 235
I4 I9 33 56I 72 97 I26 I59 196 238

p=60° 16 20 34 52 74 99 I28 162 199 =24l
I8 Q1 36 54. 76 IOI I3I 164 202 244
20 22 37 56 78 103 I33 167 204 246
22 23 38 57 79 105 I35 169 207 249
24 23 39 59 &I I07 I37 I7I 209 252
28 24 40 60 83 I09 I40 I74 2I2 254
28 25 * 61 84 III I42 176 214 257
30 25 . 63 86 II3 I44 I78 2I7 259



[lpomoaxenne TAC/HMUN 2

p=5°

iggg. Eg"g;_ HauenpHaA GRODPOOTH NBHREHMA KyCKOB,

CKBa~| KOJIb= Vo , M/Cex

XUH, | HOH .

rpabe | SOHH,M I0 | I5 |20 | 25 | 30 351 40 | 45 | 50
8 II Is 2I 26 30 34 38 4I 44
I0 I2 18 24 29 34 39 43 47 51
I2 I3 20 20 32 38 43 48 53 57
I4 I4 22 29 35 4 47 53 58 63
16 I 23 31 38 45 5I 57 63 69

p=90° 18 I6 25 33 40 48 55 62 68 74
20 I7 26 35 43 51 58 65 72 79
22 I8 27 36 45 53 6I 69 76 83
24 I9 29 38 47 56 65 73 80 88
26 I9 30 40 49 59 67 7% 84 92
28 20 3I 4 OS5I 6I 70 79 88 9%
30 21 32 43 53 63 73 8 9I 1I00
8 I3 2 31 42 54 67 8 98 1IIs
I0 I4 23 34 45 58 72 87 I04 1I22
I2 I5 25 36 48 6I 76 9I I09 127
14 Ie 27 38 51 65 80 96 II3 132

o 16 I7 28 40 53 68 83 I00 II8 137

P =75 18 I8 30 42 56 70 86 104 I22 142
20 I9 3I 44 58 73 90 I07 I26 146
22 20 32 46 60 76 93 III I30 Is0
24 20 33 47 62 78 95 II4 I33 154
26 QT 34 49 64 8L 98 II7 137 158
28 22 36 50 66 83 I0OI I20 I40 162
30 Q2 37 52 68 85 103 I23 I44 165
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lipononxenne TaGMUH 2

Yroa | BucO=-
HERI. | T4 OT- HavaspHasg CKOPOCTH NBHEEHHS KYCKOB,

CKB&~ | KOJb~ Vo, M/cer

BME, | HOR

rpafi. | 30HH,M 10 |15 (20| 25 | 30 | 35| 40| 45 | 50
8 I3 23 34 48 63 80 I00 I22 145
10 I5 25 37 5I 66 84 I04 I26 ISI
12 I6 27 39 53 70 88 108 I3I I55
14 I7 28 4I 56 73 9T IIR I35 160
16 I8 30 43 58 75 95 IIs I39 Ie4

f’=7°° 18 I8 31 45 61 178 98 II9 I42 168

20 I9 32 47 63 81 I00 I22 146 IR
22 20 33 48 65 83 I0O3 I25 I49 I75
24 21 34 50 67 85 I06 I8 IS3 I7
26 2 36 OS5I 69 88 IOB I3I I56 1I83
28 22. 37 53 70 90 III I34 I59 186
30 23 38 54 72 92 II3 1I37 162 189
8 I4 26 40 58 79 103 I3I I63 1I98
I0 IS 27 42 60 8I I06 I34 166 202
12 I6 29 44 62 84 I09 I37 169 205
I4 I7 30 46 64 86 II2 I40 I72 208
Ie I8 3I 47 66 89 II4 I43 I75 2I2
P=60° I8 I9 32 49 68 91 II6 I46 I78 214
20 I9 3 50 70 93 II9 148 I8I 2I7
22 20 35 52 72 95 I2I I50 I83 220
24 QL 36 53 73 97 I23 153 186 222
26 21 36 54 75 99 I25 155 188 225
28 22 37 56 77 I00 I27 I57 I9I 227
30 22 38 57 78 I02 I29 160 I93 230

38



lIpomosenve TaGanuu 2

¢ =10°
Yrox |Buco- HausasHas CROpPOGTH NBMXEHHA KYCKOE,
HERI. | T8 OT-
CKBa~ noim- Ve » M/cex
XmE, | HO
PDBI'I- SOHH, M I0 | IS |20 |25 |30} 35 {40 | 45 |50

8 9 I4 I8 24 24 27 29 30 3R
10 II 16 20 24 28 31 34 35 38

12 I2 I7 23 27 32 35 38 4I 44

14 I2 I9 25 30 35 39 43 46 49

16 I3 20 27 33 38 43 47 S0 54

p=o0® 18 I4 22 29 35 41 4 51 55 59
20 I5 23 30 37 43 49 54 59 63

22 I5 24 32 39 4 52 58 63 67

24 I6 25 34 41 48 55 6I 66 7I

26 I7 2 35 43 5I 58 64 70 75

28 I7 27 3 45 53 60 87 73 79

30 18 28 38 47 55 63 70 77 83

8 II I9 27 35 44 54 64 75 8

10 I3 2I 29 39 48 58 69 8I 93

12 I4 22 32 4T 52 63 74 8 99

14 14 24 34 4 55 67 79 9I 103

o I8 I5 25 3 47 58 70 83 96 I09
p=7 18 I6 26 37 49 6I 73 87 I00 II4
20 I7 28 39 S5I 64 77 9 I04 II9

22 17 29 4 53 66 80 94 I08 I23

24 I8 30 42 55 69 8 97 II2 I27

26 I8 3I 44 57 7I 8 100 II5 IS

28 19 32 45 59 73 88 I03 II9 I35

30 19 33 4 60 75 90 I06 I22 I39



lIponosxesne TaCMHUH 2

¢ = 10°
oo Buco- HauambHas CKODOCTS IBEEEHES KYOKOB,
OKBA= | KOJ b Vo » M/Cex
Tpax. | Somw,M | 1O |15 | 20 | 25 | 30 | 35 | 40| 45 | 50
8 I2 2L 30 41 53 66 8I 97 II4
10 I3 22 33 44 56 70 85 102 I20
12 I4 24 35 47 60 74 90 I07 125
, I4 I5 25 37 49 63 78 94 III I30
p=0" 16 I6 27 38 5I 66 B8I 98 II5 I35(
18 I6 28 40 54 68 84 IOI II9 I39
20 I7 29 42 56 71 87 I04 I23 143
22 I8 30 43 58 73 90 I08 I37 147
24 I8 3I 45 60 75 9 III 130 ISI
26 19 32 46 6I 78 95 IT4 I33 IS5
28 19 33 47 63 80 98 II6 137 IS8
30 20 3¢ 49 65 82 I00 II9 I40 IeI
8 I3 23 3 S5I 69 90 II3 I40 I69
10 I4 25 38 54 72 93 II7 I43 I73
12 I5 26 40 56 74 9 I20 147 I%
I4 I5 27 4l 58 7 98 123 IS0 180
p=6c® I6 16 28 43 60 79 IOI I26 IS3 183
18 16 29 44 62 8I 103 I28 I56 186
20 17 30 46 63 83 I06 I3T I59 189
22 I8 31 47 65 8 I08 I33 Ie2 ISR
24 I8 32 48 67 87 II0 I3 163 195
26 I8 33 49 68 89 II2 I38 I67 I98
28 19 34 50 69 OI II4 I4I I69 20I
30 I9 3 52 7I 92 II6 I43 I72 203
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[IponoxxerEe TadmmoH 2

¢=15°

%. E’;"g;_ HavaxsHas CKOPOCTH NBWESHHEA KYCKOB,

CKBa~ | XOJIB~ Vo, M/cex

XEH, | Ho#t

rpal. | SOHH,M I0 |IS (20 |25 |30 |35 |40 |45 |50
8 8 I2 I5 I8 20 2I 22 23 24
10 9 I4 I8 2I 23 25 27 28 29
12 I0 I5 20 23 26 29 3I 33 34
14 II I7 22 25 29 32 35 37 39

p=90° 16 I2 I8 23 28 32 35 38 4 43
18 I2 I9 25 30 35 39 42 45 47
20 I3 20 27 3 37 41 45 48 51
22 I3 2I 28 34 40 4 48 52 55
24 I4 22 29 3 42 47 S5I 55 58
26 I4 23 3I 38 44 49 54 58 &2
28 I4 24 32 33 46 52 57 6I 65
30 I5 24 33 4T 48 54 60 64 69
8 I0 I7 23 30 36 42 49 55 62
10 II I8 26 33 40 47 54 62 69
12 12 20 28 36 44 52 59 87 75

o 14 I3 21 30 38 47 55 64 72 &I

p=15" 16 I3 23 32 4 50 59 68 7T 8
18 I4 24 33 43 53 62 72 8 9I
20 I5 25 35 45 55 65 76 8 9%
22 I5 26 36 47 58 68 79 90 I00
24 I5 27 38 49 60 7I 8 93 I05
26 I6 27 39 5I 62 74 8 97 109
28 I6 28 40 52 64 7 88 I00 II3
30 I6 29 41 54 66 79 91 104 II6
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Tlponosxenme TaGAEUH 2

¢=15°
gg_"‘f. 2:°8;_ HavamnHas OXOPOCTH NBHXGEEA KYCKOB,
CRBa~ xogs- . Vo , M/CeR
Tpak. |soms,u | 10 |15 |20 | 25 | 30 | 35 ] 40 | 45 | 50
8 II I8 26 35 44 53 64 78 86
10 I2 20 29 38 48 58 69 80 92
12 I3 2 31 4 5I 62 73 8 98
14 I3 23 33 43 54 66 78 90 I04
16 I4 24 34 45 57 69 82 95 I09
p=700 18 I4 25 36 47 60 72 8 99 II3
20 I5 2 37 49 62 75 89 103 1I8
22 I5 27 39 51 64 78 92 I07 I22
24 I6 28 40 53 67 8I 95 II0 I26
26 I6 28 4I 55 69 83 98 II4 I30
28 I6 29 43 56 7I 8 IO II7 I33
30 I7 30 44 58 73 88 I04 I20 I37
8 I2 21 32 45 60 77 9 II7 I4I
10 I2 22 34 47 63 80 I00 I2I I45
12 I3 24 36 50 66 83 I03 I25 148
14 I4 2 37 52 68 8 IO I29 I53
o 16 14 2 39 54 70 89 I09 I32 I57
p=60" 18 I5 27 40 56 73 92 II2 I35 160
20 I5 27 42 57 75 94 II5 138 164
22 I5 28 43 59 77 9% II8 I4I 167
24 I6 29 44 60 78 98 I20 I44 IO
26 I6 30 45 62 80 IOI I23 I47 I73
28 I6 30 46 63 82 I03 I25 I49 1I76
30 I6 31 47 64 84 105 I27 I52 I8
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OTHOmEHVE BHCOTH pasBajia K BHCOTE BIPHBHOTO YCTYNA (hsy H )

Tadmma 3

OrrOmeHme

WEpZHH Sa- OrHocmTeNBHOE mpHpameRwe mapwHe passana (AB/H )

BHOOTE Yo-

Tyna o5 o07% 1,0 1, I,5 I, 2,0 2,2 25 2,75 3,0

(AH)

0,5 13 1I,l2 0,9 0,73 0,58 0,47 0,38 0,32 0,27 0,22 0,2
0,75 1,3 1,22 1,06 0,8 0,75 0,62 0,52 0,44 0,37 0,32 0,28
I,0 1,36 1,8 1,15 I,0I 0,87 0,74 0,63 0,5 0,46 0,4 0,36
1,25 1,37 1,31 1,21 1,08 0,9% 0,83 0,72 0,62 0,54 0,47 0,42
1,50 1,8 1,33 1,5 1,04 1,02 0,9 0,7 0,0 0,61 0,53 0,47
1,75 1,38 1,35 1,28 1,08 I,08 0,97 0,8 0,7 0,68 0,5 0,54
2,0 139 1,3 1,30 I,2 I, ;2 I,02 0,9 0,82 0,73 0,64 0,59
2,25 1,39 1,37 1,32 I,25 1,05 1,06 0,94 0,87 0,77 0,68 0,63

lpumeuanme: mnp M >0 radimuHoe 3HAYeHWEe hp YMEHBUNAETCA HAa BEJOTIMHY % M

£V
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Tadmmua 4

OTEOWEEEe BHCOTH Pa3Baia NO IOCAeNHEeMy DANY CKBAXHH K BHCOTE
papupgoro yoryma ( ™/ )

OreEOmenne aB

Xormm . °g— OTHOCRTOXBHOE NpEpameHHe WHDEEH passana ( /v )

Tyaa o Yo

(A/H ) o5 (o7 | 1,0 |I,25| 1,5 | 1,75| 2,0| 2,25| 2,56 | 2,75| 3,0

_——-\"-..._;
0,5
0,75 0,66 | 0,58 | 0,52 | 0,47 | 0,43 | 0,39| 0,3| 0,33 0,3r | 0,30| 0,27
1,0 0,85 | 0,74 | 0,66 | 0,60 | 0,55 | 0,50| 0,46 0,43| 0,40 | 0,38/ 0,36
1,25 1,0 | o,87| 0,77 | 0,70 | 0,63 | 0,58| 0,54/ 0,50{ 0,47 | 0,45| 0,43
1,5 1,11{ o,97| 0,8 | 0,77 | 0,70 | 0,65| 0,60| 0,56 0,52 | 0,49| 0,46
1,75 I,19| 1,04 0,93/ 0,84 | 0,76 | 0,7 | 0,65 .0,59| 0,5 | 0,53| 0,50
2,0 I,27| 1,11} 0,9 | 0,9 | 0,8 | O,74| 0,69 0,64| 0,59 | 0,55| 0,52
2,25 1,33 1,16 1,03 | 0,93 | 0,85 | 0,78 o0,72| 0,67| 0,62 | 0,58| 0,54
2,5 I,38| 1,21 | 1,07 | O,97 | 0,88 | 0,81| 0,75 0,69 0,65 | 0,6I| 0,57
._\_i.& 1,24 | 1,11 |1,0 }O,91| 0,8 0,77 0,71| 0,67 | 0,63| 0;59




Kos@fuumenT odpoca ( Kegp )

" Tebamna 5

gg; OrHoc. 0

« | mapmEHA THOCHTONbHO® NpHDANECHAe MADHHH

Hom- | Sexon- passaxa ( 2B/ )

| )

oy 1,0 | 1,25|1,5 |I,75(2,0 |2,25]|2,5 2,75

TOJ~

i)
0,75 0,I7 0,25 0,32 0,38 0,42 0,45 0,48 0,5I
1,0 0,14 0,2I 0,27 0,32 0,36 0,40 0,42 0,45
1,25 0,12 0,18 0,23 0,28 0,382 0,35 0,38 0,41

0 1,5 0,10 0,I5 0,20 0,25 0,28 0,32 0,34 0,36
1,75 0,09 0,14 .0,I8 0,22 0,2 0,29 0,3I 0,34
2,0 0,08 0,12 0,I6 0,20 0,23 0,26 0,28 0,3I
2,25 0,07 0,II 0,I5 0,18 0,2I 0,24 0,26 0,28
2,5 0,06 0,10 0,I3 0,16 0,20 0,22 0,24 0,26
0,% 0,12 0,20 0,27 0,33 0,38 0,42 0,45 0,48
1,0 0,10 0,I7 0,23 0,28 0,33 0,37 0,40 0,43
1,25 0,09 0,I4 0,20 0,25 0,29 0,33 0,36 0,39

0,2 1,5 0,08 0,13 0,I7 0,22 0,26 0,30 0,33 0,36
1,% 0,07 0,II 0,16 0,20 0,24 0,27 0,30 0,33
2,0 0,06 0,10 0,I4 0,I8 0,22 0,25 0,28 0,3I
2,25 0,05 0,09 0,I3 0,16 0,20 0,23 0,26 0,29
2,5 0,06 0,08 0,I2 0,15 0,18 0,21 0,24 0,27
0,% 0,08 0,I5 0,22 0,28 0,33 0,38 0,41 0,44
1,0 0,07 0,13 0,I9 0,24 0,29 0,34 0,37 0,40
1,5 0,06 0,II 0,16 0,2I 0,26 0,30 0,34 0,37

0,4 L5 0,06 0,10 0,I5 0,22 0,24- 0,28 0,3I 0,34
1,7 0,05 0,09 0,I3 0,I9 0,22 0,25 0,29 0,32
2,0 0,04 0,08 0,12 0,17 0,20 0,23 0,26 0,29
2,25 0,04 0,07 0,II 0,16 0,18 0,22 0,25 0,28
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Tpononxenne TatamuH 5

Kosdfmumerr copoca ( Kesp )

Ot | OrHOC.

HOC, | HADEHA OTHOCHTENEHOEe NpUpameHHe MEADHHH

o= 3ax0n- passaxa (48B4 )

fon- (M)

o 1,0 |1,25| 1,5 | 1,75(2,0 |2,25| 2,5 | 2,76

"
0,75 0,05 o,Ir o0,I7 0,23 0,28 0,33 0,36 0,39
1,0 ,04 0,00 0,15 0,20 0,25 0,30 0,33 0,36
1,25 0,04 0,08 0,I3 0,18 0,23 0,27 0,30 0,33

0,6 I5 0,03 0,07 0,12 0,16 0,2I 0,25 0,28 0,31
1,75 o,03 o,06 0,II 0,15 0,I9 0,23 0,26 0,29
2,0 0,03 0,06 0,10 0,14 0,I8 0,2I 0,25 0,28
2,25 0,02 o,05 0,09 0,I3 0,I6 0,20 0,23 0,26
0,75 0,02 o,08 0,13 0,18 0,24 0,28 0,32 0,35
1,0 o,02 0,07 o,II 0,16 0,21 0,26 0,29 0,32
1,25 0,02 0,06 0,10 0,15 0,I9 0,24 0,27 0,30

0,8 1,5 o,0r 0,05 0,09 0,13 0,I8 0,22 0,25 0,28
1,75 o,0r o,05 o,08 0,I2 0,16 0,20 0,24 0,27
2,0 o,0r 0,04 o,08 0,II 0,I5 0,I9 0,22 0,25
2,25 o,0r o,04¢ o,07” 0,10 0,14 0,I8 0,2I 0,23
0,75 - 0,04 o,09 0,14 0,I9 0,24 0,27 0,3
1,0 - 0,04 0,08 0,I3 0,I7 0,22 0,26 0,29
1,25 - 0,03 0,07 0,I2 0,16 0,20 0,24 0,28

1,0 1,5 - 0,03 o0,07” o,II 0,I5 0,19 0,23 0,26
1,75 - 0,03 0,06 0,10 0,I4 0,I8 0,2I 0,24
2,0 - 0,03 0,06 0,09 0,I3 0,I7 0,20 0,23
2,25 - 0,02 0,05 0,09 0,12 0,16 0,I9 0,22
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Tlpouepr 0sHavYaeT, 4TO pacueTHOE
c6poca NPaKTHYECKE DABHO HYJD.

sHavYeBEe Kosjfmumenta



COXCOK

Iprnoxenne 2

OpraEmsauHs ¥ npemupEATHi, OPUEABIMX yYaoTHE B
o0CyxueHEE npoeKkTa "BpemeRrHOZ MeTOIEKE pacuera
napameTpoB BSpHBHOR oTCoMRE nOpom Ba YIOJNBRHX

paspesax"

‘Knc'mmu. BYSH

BocTHAI'PH

Tanpomaxt
JigenponeTpoBcKER ropRHk
HHOTHTYT

UIN mM. A.A.CROUEHCEOI'O
HIQ CO AH CCCP

HIT M9 CCCP

TODRRE Bopon A Raproe

WpkyToRE# nosmrexmEvACKmA
HHCTETYT

Kysneuxrit fuumeax HAMOIP

KpMBODOXCHER TODHOPYIHHE
HHCTETYT

KysGaccrampoumaxTt

JlenmErpancrei ropauk
HHCTHTYT

HUMOTP

CrOranpomaxr
CrOUBETMETHMRIPOOKT
YRDHAANDPOERT

IIpOX3BONCTRERHHE
005 eIMHSHIA

Bocroudyroas
JaxbBOCTYIONb
Kemeporoyroxs

KpacHosporyroms

Paspesu

Kenposorm
Kpacroropcgait
KpacHoGponoxmit
MexnypegeRcrul
Hozocepreepckmit
50 mer Oxradpa
CROBprEACREH
TomycrHOoKmI
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OTIABIEHHUE

CTD.
BBENCHHE o ¢ « o o o0 0 o s 0t v v 0t v uas.
Knaccujuxaupsa BCKDHUHHX MODOL YTOJIBHHX Daspesos
Ompenmernenyue ONTHAMAJIEHHX IIapDaMETPOB  OYPOB3PHBHEX
PAOOT o« o o o o o o o o o 8 8 s 0 s o o see oo 5
Onpenesenre napameTpoB CYPOB3PHEBHHX DacdoT i
LOCTUXeHHA Tpedyemolt CTelNeH NPOCJEHHA NOPOX o+ . I6
OcoGeHHOCTH pacyeTa [IapamMeTpOB B3DHBHO# HOXLTOTOB~
KU NODOK NpH GeCTPaHCHOPTHOH! paspadoTKe C MCHOJNB—
30BAHAEM JPATJIANHOBs o o o o ¢ o ¢ o o o o o o I
IpuytoREHAE I o« o o o o o o o o ¢ o o o o 0 0 o s 34
IpusoReHNE I o o o o o o o o ¢ ¢ 0 o o o o o o o 47
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BpeueHHAA MOTOAMKE pACYeTa NOPAMEGTPOB B3PHBHOX OTCOMEKM mO-
POA B2 YIOJNBHHX paspesax" paspadorTaHa KA(pezpOd OTKPHTHX IOPHHX
pacor KysGacCEOrO MOAMTEXHHYECKOTO MHCTATYTa. ABTOPH:  MNPOQ.,
JIOKT.T6XH, HAYR Ponmn H.fl., AOH., K8HA.TOXH.BAYE BupoKoB AB.,
Aon. , KAHN.TEeXH.HAYK llanaves N.A. ® KaHA.TexH.BEayK Tamxueop A.C.

Marepmexn MoxZyBesiOMCTBOHHOf KOMECCHR NO BSDHBHOMY Aely
Bunyck ke B-243

140004 9 I‘.Jll)depmi-‘} [
MooxoBoRo}t oGnacTm
Tel, 271-90-10' AOC. 28'33.

7-00082 Iupsx 400  Hsp. #7702 Sanas ke /4f

Tmorpagus opzena Tpyzosoro Kpacsoro SnaMenm MuormryTa
TOPHOXo Zeuns MM. A.A.CKOYMHOXOIO

Yu.=~H3R.H. 340 Hoamucaro K neyarm 15/0I=76 r.



https://meganorm.ru/list2.htm

