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®denepanbHbIM 3aKOHOM OT 27 nekadbps 2002 r. N 184-®d3 "O TexHUUECKOM peryiupoBaHuu’, a
npaBuiia pa3paboTku - nocranoBieHueM lIpaBurensctBa Poccuiickoii deneparuu ot 19 HOsOps
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Caenienus1 0 cBojie MPaBUII
1 UCITOJIHUTEJIb - OAO "BHUUI um.b.E.Beneneena"
2 BHECEH Texnn4yecknM komuteToM 1o ctangaprusamun TK 465 "CrpourenscTro”

3TIOAI'OTOBJIEH x ytBepxkaeHuto JlemapTraMeHTOM apXHTEKTYphI, CTPOUTEIHCTBA U
IPaZlOCTPOUTEIILHOM IOJIUTUKHU

4 YTBEPX/IEH mnpukazom MuHUCTEPCTBa pEerMOHANIbHOTO pa3BuTusi Poccuiickoii
Oenepannn (Munperuon Poccun) ot 29 nexadbps 2011 r. N 635/12 u BBeaen B aeiicteue ¢ 01
auBaps 2013 1.

5 BAPETUCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY PETYIUPOBAHUIO
u metposioruu (Poccrangapr). [Tepecmotp CIT 38.13330.2010. "CHull 2.06.04-82* Harpy3ku u
BO3/ICHCTBUS HAa THAPOTEXHUYECKHE COOPYKEHUS (BOJTHOBBIE, JIEOBEIE U OT CY/I0B)".

Hugppopmayus 06 uzmenenusx x Hacmoawjemy c600y npaguil NYOIUKYemCcs 8 exHce20OHO
uzoasaemom ungopmayuonnom ykazamene "Hayuonanvnovle cmanoapmol”, a mexcm uzmenenu
U NONPABOK - 6 edCeMecAYHO u30asaemvix uHgopmayuonnvix ykazamensax "HayuonanvHbie
cmanoapmsl”. B cnyuae nepecmompa (3amemsvi) unu OmmeHvl HACMOAWE20 8004 NPABUIL
coomeemcmayioujee  ygeoomieHue Oyoem OnyoOIuUKOBAHO 6  eHCeMeCAUHO  U30a8aeMOM
ungopmayuonnom  ykaszamene  "Hayuonmanvnvle  cmanoapmu”.  Coomeemcmsyrowas
ungopmayus, yseoomieHue u meKCmovl pazmMewaromcs maxkice 8 UHQOPMAYUOHHOU cucmeme



06we20 nonvb306anus - Ha oguyuanvHom cavme paspabomuuxa (Munpecuon Poccuu) 6 cemu
Hnmepnem

Beenenue
Hacrosmuii cBoa npaBuit siBisieTcss akryainuzupoBanHoi penakmueit CHull 2.06.04-82*.
OcHoBaHMeM Jyis pa3pabOTKU HOPMATUBHOTO JOKyMeHTa siisgercss denepanbublii 3akoH ot 30
nexadpst 2009 r. N 384-®3 "TexHuueckuit periaMeHT 0 0€3011aCHOCTH 3[ITaHUN U COOPY>KEHUH".

AxTtyanuzanus BeimosHeHa — OTKpbITBIM  AknmoHepHbiM  Ob6mectBom  "BHUUID
uM.b.E.BeneneeBa" (kang. texH. Hayk A.ILIlak - pykoBoAMTENIb TEMbI, J-pa TEXH. HayK
E.H.bemnnenaup, B.b.I'maroBckuii, Ben. HayuyH. cotp. A.b.Bekcnep, ria. Hayd. cotp., A-p
¢u3.-mat. HayK, npodeccop B.M.Knmumosnuy, 3aB. nab., kana. texs. Hayk H.C.bakanosuuyc, Ben.
Hay4. cOTp., kaHA. TexH. Hayk W.H.Illatanuna); a-p TexH. Hayk, mpodeccop M.A.Komocos
(CIIT'YBK), n-p texn. Hayk, npodeccop I1.A.I'apubun (CIII'YBK), Ben. mayd. cotp., Kaum.
texH. Hayk [L.M.KoxeHukoB (¢mmman OAO "26 [HUUN") c yuetom 3amedaHuid u
npemioxkenuit creuunanucto GI'YII THL[ P® "IIHUM wum.akanemuxa KpsutoBa", 3A0
"HHUUIICK um.MenbnaukoBa", Uucturyra Boansix npodnem PAH, OAO "IHUMM®", 3A0
"I'T Mopctpoii", pummana OAO HHUNUC "HUL] "Mopckue 6epera”, I'Y "['ocynapcTBeHHBIIH
ruaponorudeckuit UHCTUTYT", CaHkT-IleTepOyprckoro rocyJapCcTBEHHOTO MOIMTEXHHUYECKOTO
yHuBepcutTeTa, COUYMHCKOTO roCyAapCTBEHHOIO YHUBEPCUTETa TypH3Ma M KypOpPTHOTO [ela,
Poccuiickoro rocyaapcTBEHHOTO THAPOMETEOPOTIOTHUECKOTO YHUBEPCUTETA.

1 Ob6s1acTh NPpUMEHEHU

Hacrosmue HopMBl ~ pacpoCTpaHSIOTCS Ha MPOEKTUPOBAHUE BHOBb  CTPOSIIHXCH,
PEKOHCTPYKIIMIO M PEMOHT CYIIECTBYIOIIUX PEYHBIX U MOPCKHX THAPOTEXHUYECKHUX
COOPYKEHHU.

2 HopmaTuBHBIE CCHLIKHU
B HacrosimieM cBojie MpaBWJI HCMOJIb30BAHBI HOPMATUBHBIE CCBUIKM Ha CJIEAYIOIINE
JIOKYMEHTHI:

I'OCT 19185-73 I'maporexaruka. OCHOBHBIC TIOHITHS. TEPMUHBI H OTIPEICIICHUS.
CII 20.13330.2011 "CHulI 2.01.07-85* Harpy3ku u Bo3aeictBus"

CIT58.13330.2012 "CHull 33-01-2003 T'mmportexHuueckue coopyxeHus. OCHOBHBIC
M0JIOKEHUA"

[Tpumeuanue - [Ipu MOTB30BaHUN HACTOSIIIIUM CBOJIOM TIPABHII 1IETIECOO0OPA3HO MPOBEPUTH
JIEWCTBHE CCHUIOYHBIX CTaHAAPTOB U KJIacCHU(UKATOPOB B MH(GOPMAIIMOHHOW CHCTEME OOIIEro
MOJIb30BaHUs - Ha O(QUIMATBHOM CalTe HaIMOHaJIbHOro opraHa Poccuiickoit denepanuu mo
CTaHJapTH3allMd B ceTH VHTEepHET WM MO €XEerogHo W3JaBaeMoOMy HWH()OpMaAIMOHHOMY
ykazatenio "HamuoHanpHbIe CTaHAAPTHI", KOTOPHIH OMyOJIMKOBAH IO COCTOSIHMIO Ha | sHBaps
TEKYIIEro Trojia, W IO COOTBETCTBYIOIIMM €XKEMECSIYHO W3JAaBacMbIM HH(GOPMAIMOHHBIM
yKaszarensiM, OIMYyOJMKOBAaHHBIM B TEKyIIeM ToAy. EcCiu CCBHUIOYHBIN JOKYMEHT 3aMEHEH
(M3MEHEH), TO TIpU TIOJIb30BAaHWM HACTOSAIIUM CTaHJIAPTOM CIIEIYET PYKOBOJICTBOBATHCS
3aMEHEHHBIM (M3MEHEHHBIM) JOKYMEHTOM. ECIH CCBIIOUHBIN TOKYMEHT OTMEHEH 0e3 3aMEHBI,
TO MOJIOKEHUE, B KOTOPOM JIJaHA CChUIKA HA HEr0, MPUMEHSIETCS B YACTH, HE 3aTPAaruBarolieu 3Ty
CCBUIKY.



3 TepmuHbI U onIpeieIeHUs
B nacrosiieM 10KyMeHTE UCIOJIb30BaHbl TEPMUHBI, IPUBEACHHBIE HIKE, a Takke B ['OCT
19185:

3.1 6eryuue BoHbI: BonHbl, BuguMas gopMa KOTOPBIX MEPEMEIIACTCSI B IPOCTPAHCTBE;

3.2 BeTpoBble BOJIHBI: KoyeOaTenbHOE NBHYKEHUE BOJBI, BBI3BAHHOE BETPOM IPU €r0
BO3/ICIICTBIH Ha CBOOOAHYIO TOBEPXHOCTb;

3.3 BostHOBOe faBJjenue: Jlons (cocTtaBisiomias) TUAPOJUHAMUYECKOTO JIaBJICHUS,
00yCIIOBJICHHASI BETPOBBIM BOJIHEHHUEM CBOOOIHOM MMOBEPXHOCTH KHUJIKOCTH;

3.4 BbIcOTa BOJIHBI: [IpeBbIllicHHE BEpUIMHBI BOJHBI HAJ COCEIHEH IOAOIIBON Ha
BOJIHOBOM Tipoduie (pucyHok 1);

3.5 Bepuuna BostHbI: HauBbiciiast Touka rpeOHs BOJIHBI (PUCYHOK 1);

3.6 rpedeHs BOJIHBI: YacTb BOJHBI, PAaCHOJOXEHHAs BbIIIE CpelHEH BOJHOBOW JMHUU
(pucyHok 1);

3.7 nudpaxkuus BoaH: VickpuieHue (QpPOHTOB M HM3MEHEHHE BBICOT OETYIIMX BOJH,
Oru0aIOLINX MPENSATCTBUSA (COOPYKEHUS, OCTPOBA, MBICHI U JIp.);

3.8 nuHa BOJIHBI: ['OpU30HTANBHOE PACCTOSTHHE MO JIydy BOJIHBI MEXIY BEpUIMHAMHU
JIBYX CMEXHBIX IpeOHell Ha BOJTHOBOM Npodusie (pUCyHOK 1);

3.9 niuna pasrona BoJH: [IpOTsSHKEHHOCTh OXBAaYEHHOM BETPOM aKBAaTOPHH, N3MEpEHHAs
10 HAIIPaBJIEHUIO BETPa JI0 PACUETHOMN TOUKH;

3.10 knib TOpOCa: IlogBoanas 4acTb TOpOCa, PacCIIOJIOKCHHAasA HWXKE €ro
KOHCOJIMAUPOBAHHOI'O CJI04;

3.11 KoOHCOIMAMPOBAHHBIN ¢JI0H Topoca: YacTs Topoca, B KOTOPOH 00pa3oBaBIIKE €To
OJIOKH JIbJIa CMEP3JIUCh B MOHOJINT;

3.12 kpurnueckas riayouna: [myOuna, mpu KOTOPOI MPOUCXOAUT OOpPYILICHHE BOJIH;

3.13 neasinoe noJe: JI000¥ OTHOCUTENHHO TUIOCKUN YYaCTOK JIEASTHOTO TTOKpoBa Oomee 20
M B TIOIIEPEYHUKE, OKPYKCHHBIH CO BCEX CTOPOH BOIONM;

3.14 nensinoii  mokpoB: JlobOas ¢dopma oOpa3oBaHHW IMOBEPXHOCTHOTO  JIBJA,
MOKPBIBAIOIIETO B XOJOIHOE BPEMS T'0Jla MOBEPXHOCTh BOJOEMA HIIM MPUHECEHHOTO TCUECHUSIMU
W BETPaMH W3 COCEAHHMX PAMOHOB; cpeau (OpM JISASHOTO MOKPOBA Pa3IMyYalOT POBHBIN JIE,
HACJIOECHHBIN JICO, TOPOCUCTOC JICASIHOC ITOJIC C IrpsiAaMH TOPOCOB, OTACIBHBIC TOPOCHI U IIP.;

3.15 no:xk0mHa BOIHBI: YacTh BOJHBI, PAacHOJI0KEHHAs HUXKE CPEJHEH BOJHOBOW JMHHUU
(pucynox 1);

3.16 ny4 BosHbI: JIuHMUS, EpIeHAUKYIsIpHAs (PPOHTY BOJHBI,



3.17 apauna: llenpHas 9acTh JIGASHOTO MOKPOBAa CPAaBHUTEIBHO HEOOIBIIOTO pasMepa,
oOpasyromascs Ha BOAHOW TMOBEPXHOCTH IPH TOCTECIICHHOM POCTE JIbJla WU OT pa3pyIICHUS
JICASTHBIX TT0JICH;

3.18 nacsoennslii jgen: Tun gedopMuUpoBaHHOTO JbAa, 00OPA30BABIIETOCS B PE3yIbTaTe
HACJIOCHHMS OJTHOM JIBIMHBI Ha IPYTYIO U XapaKTEPHBIN 7S JibJ1a TOJIKUHOK He 60oiee 30 cm;

3.19 HeperyJisipHble BOJIHBI: BOJHBI, DJIEMEHTBI KOTOPBIX HW3MEHSIOTCS CIIy4ailHBIM
o0pazom;

3.20 mapyc Topoca: HagBoHas yactb TOpoca;

3.21 nepuoa BoJHBI: VIHTEpBaT BpeMEHH MEXIY IPOXOKICHHEM JBYX CMEXHBIX BEpIINH
BOJIH uepe3 (PUKCHPOBAHHYIO BEPTUKAIb;

3.22 noaBuikka Jbaa: IlepemeleHue neAsHOr0 IMOKPOBa Ha OTIENbHBIX YYacTKax,
MIPOUCXO/SIICE O] BIUSHUEM TEUCHHS, BETPa, MOJbeMa YPOBHS BOJIbI;

3.23 mogomBa BoHBI: HayuHu31as Touka JI0)KOHHBI BOJIHEI;

3.24 npudoiinbie BOJHBI: BeTpoBble BOJHBI Ha TMOJOrOM TNPHOPEKHOM OTKOCE
(eCTeCTBEHHOM WJIM UCKYCCTBEHHOM), B IpeJesiaX KOTOPOTO BCIEICTBHE TPEHHSI YaCTHUI] BOJBI O
JTHO TIPOUCXOAMT TpaHchopmarus npoduiist BOJIH ¢ 00pa3oBaHUEM NEPEAHEr0 KPYTOTrO CKIIOHA;
Ha 3aBepUIAIOIIEM 3Tane TpaHCPOPMALMU BOJH BO3MOXKHO OOpyIIeHHe UX TpeOHell B CTOpPOHY
Oepera (cM. pazbusarowuecs 0JHbL);

3.25 npo¢uib BoJHBI (IJ1aBHBIH): JIuHUS nepecedeHys] B3BOITHOBAHHOW TTOBEPXHOCTH C
BEPTUKAJIBHOHN MJIOCKOCTHIO B HAIPABJICHUH JTyya BOJHBI (PUCYHOK 1);

3.26 pa3ouBalomuecss BOJIHbI: BeTpoBble BOJHBI, Y KOTOPBIX NpPHU B3aUMOJECHCTBUU C
06pBIBI/ICTBIM 6€p€FOM, TUAPOTEXHUYCCKUMU COOPYKCHHUAMU, IMOABOAHBIMU IIpeTrpagaMu HIIN
KPYTO HAaKJIOHEHHBIM JTHOM IMPOMCXOJIUT TpaHchopMaius mpoduiis BOJH ¢ 00OpylIeHueM rpe0Hs
B CTOpOHY Oepera (mperpasl);

3.27 pacueTHbIe 3J1€MEHTHI BOJIHBI: DJIEMEHTHI BOJHBI 33JIAaHHOW OOCECIICUEHHOCTH B
CHCTEME PACUYETHOTO ITOPMA, IIPUHATHIE B COOTBETCTBHUH C KJIACCOM U BUIOM COOPYKEHUSI;

3.28 pacueTHbIil YpOBeHb: YPOBEHb BOJbI B BOJIOEME, HA3HAYAEMBII C YU€TOM CE30HHBIX
Y TOJIOBBIX KOJIeOaHUH, BETPOBOT'O HaroHa M CrOHA, MPUJIMBOB U OTJIMBOB (PUCYHOK 1);

3.29 pacuernblii mropm: ITOpM MOBTOPSIEMOCTHIO OIWH pa3 3a 3aJaHHBIA TEPHOJ
BpeMeHu (Hampumep, 25, 50 win 100 1er) u xapakTepu3yHOIIUNACS MAaKCUMaJIbHBIMH 3a 3TOT
Nepuoj 3JEMEHTAMU BOJIH; pa3HbIM HaNpaBiEHHUSIM BOJH MOTYT COOTBETCTBOBATh pPa3IUUHbIE
pacyeTHbIE ITOPMBI;

3.30 peryasipubie BOJIHBI: BOJNHBI, BBICOTa U MEPUOJI KOTOPBIX OCTAIOTCS HEU3MEHHBIMU
BO BPEMCHU;

3.31 pedpakuusi BosiH: VickpuBiieHne ppoOHTOB M M3MEHEHHE BBICOT OETYIIMX BOJH IO
BO3,Z[€I>'ICTBI/ICM TeYCHUHN WU OGYCHOBHGHHOG NU3MCHCHHUEM I‘HY6I/IHBI Ha MCJIIKOBOABLEC,

3.32 poBHbIii Jen: Jlex, WMeEIOIMMHA OTHOCHTENBHO POBHBIE BEPXHIOID U HIDKHIOIO



NIOBEPXHOCTH;
3.33 ckopocTh BOJIHBI: CKOPOCTH NEepeMeIIeHNUs TPeOHS BOJIHBI B TAHHOH TOUKE;

3.34 coneHoctb Mopckoro Jbaa: OTHoOIIEHHME CyYMMapHOM Macchl HMOHOB B
00pa30BaBLIEMCsI IPH TasTHUH JIbJIa PACTBOPE K Macce 3TOr0 pacTBOPa;

3.35 cpeansisi BoiHOBasi JimHMsA: JIMHMS, nepecekaromias 3anuch BOJHOBBIX KOJeOaHMIA
TaK, YTO CYMMAapHBIE MUIOMIAH BBIIIE U HUXKE 3TOW JMHUU OJIMHAKOBBI (PUCYHOK 1);

3.36 crosiume BOJIHBI: Bonsbl, BuauMas ¢opMa KOTOpPBIX B IPOCTPAHCTBE HE
HepeMeIaeTcs;

3.37 ToammHa poBHOro Jbaa: CyMMa TONIIMH HAABOAHOW W TMOABOJHOW YacTei
JIEASTHOTO TIOKPOBA;

3.38 Topoc: OtaenpHOE HArPOMOJXKICHUE KYCKOB M 0OJIOMKOB JIbJIa, 00pa30BaBIIETOCS TIPH
COKATHH JICASHBIX MOJICH B 30HE UX KOHTAKTa,

3.39 Topocucroe jgeasinoe moJie: [lose ¢ rpsmraMu TOpocoB, 00pa30BABIINXCS TPU CIKATUN
JENITHOTO TTOKPOBA;

3.40 Tpancdopmanusi BOJH: U3MEHEHNE BBICOTHI M JJTMHBI OETYIINX BOJIH, HCKPUBIICHHE
uXx (PpOHTOB NOJ BO3JIeiicTBHEM penbeda JHa, MPENsITCTBUH, TeUeHH;

3.41 ¢ppoHT BOJHBI: JIMHMA Ha IUIaHE B3BOJHOBAHHOW MOBEPXHOCTH, MPOXOJAIIas IO
BEpILHAM I'peOHsI BOJIHBI;

3.42 mropMoBoOii HaroH u crou: [loBbIIeHHE W TIOHMKEHHE YPOBHS BOIBI B aKBATOPHU
OTHOCHUTEJIBHO CPEIHEro YpOBHs, BbI3BaHHBbIE BO3JEHCTBHMEM BeTpa M YMEHbIICHHEM
aTMoc(hepHOTro JaBJIeHUS B IITOPME;

3.43 2yieMeHT BOJIHBI (OCHOBHBIE): BrIcOTa, AyTMHA 1 TIEpHOT BOJHBI (PUCYHOK 1).

Bepunma pormel Cpenuas BoTHOBAA
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Pucynok 1 - Illpoduiab u 3jieMeHTbI BOJHBI

4 O0nIue MoJIoKeHUs
4.1 B cBoae mpaBWJI YCTAHOBJIEHBI HOPMAaTHUBHBIE 3HAUEHUS HArpy30K M BO3JEHCTBUH OT
BETPOBBIX BOJIH, JIbJIA U CYZOB HAa THIPOTEXHUYECKHE COOPYKECHHUS.

Pacuetnas Harpy3ka qoJKHa ONpenessaThCs Kak MPOU3BEeHIEe HOPMAaTUBHON Harpy3Ku Ha

KOO(QQHUIMEHT HAJEeKHOCTH IO Harpy3kaM Yf , YYUTHIBAIOIIMNA BO3MOXHOE OTKJIOHEHHE



Harpy3ku B HEOJaronpHsITHYIO CTOPOHY OT €€ HOPMAaTUBHOT'O 3HAYCHUSI.

3HaueHue ko3¢ ¢punreHTa ¥j A7 HArpy30K BOJIHOBBIX, JIEAOBBIX M OT CYAOB JIOJKHO

MIPUHUMATBHCS COTVIACHO TpeboBaHusAM, puBeaeHHbIM B CIT 58.13330, my1s1 BETpOBBIX HArpy3o0K -
cornacHo Tpedosanusm CII 20.13330.

4.2 PacdeTHbIC DJIEMEHTHI BOJH M JICMOBBIX YCIOBHH Ha OTKPBITBIX WU OTPAKICHHBIX
aKBAaTOPUSIX CJIEyeT MIPUHUMATh HA OCHOBE PE3Yy/IbTAaTOB HHKEHEPHO-TUIPOMETEOPOTOTHUECKUX
W3BICKAaHWH, MHOTOJICTHUX HATypHBIX HAOMIOACHUN M TaOOpaTOpHBIX UcclienoBanuii. [IpaBuna
BBITIOJIHEHHS YKa3aHHBIX U3bICKAaHUM MpuUBeAeHHI B [1], [2].

4.3 Harpy3kn M BO3JEHCTBHUS BOJIH M JibJa Ha coopyxkeHusi | kjacca, a Takke Ha
COOPY)KEHHSI JIPYTUX KJIACCOB TIPH pacUETHOM BBICOTE BOJH Oojiee 5 M, TOJy4YEeHHbBIE
pacueTHbIMU METOJAaMH, HEOOXOJAMMO VYTOYHSTh Ha OCHOBE HATYpPHBIX U JabOpaTOPHBIX
HCCIICIOBAHUMH.

5 Harpy3ku u Bo3/JeiiCTBUSI BOJIH HA THAPOTEXHUYECKHE COOPYKEHHS
OcHoBHbIE pacyeTHbIE MOJIOKEHH S

5.1 OnpeneneHue BOIHOBBIX HArPY30K U BO3JACHCTBUN Ha THAPOTEXHUYECKUE COOPYKEHUS
JIOJKHO IIPOM3BOAMTHCS I YCJIOBHM PAacyETHOIO LITOPMA IIPU PACUETHBIX YPOBHSX BOJBI B
AaKBaTOPUU.

5.2 B xadecTBe pacyeTHOTO IITOpMA CJIEIyeT NMPUHUMATh IITOPM MOBTOPSIEMOCTBHIO JUIS
COOPYXEHHI KJ1acca:

| - 1 pa3 B 100 ner;
Il -1 pa3 B 50 ner;
Il u IV -1 pa3 B 25 ner.

5.3 [TapameTpbl BOJTHEHHUS MPH PACYETHOM ILITOPME: 3HAUEHUS BBICOTHI, JJIUHBI U NEPHOA
BOJIH Pa3IMYHON 00ECIeYeHHOCTH B CHCTEME, a TaKXke CIEeKTpalbHasl MJIOTHOCTh BOJHEHHS -
JOJDKHBI ~ TPUHUMATBhCS 1O pe3ysbTaTaM  CTaTHCTHYECKOM  0OpaboTKM  pe3ysbTaToB
MHKEHEPHO-TUPOMETEOPOIOTMUECKUX HAOTIOACHUH.

[Ipy HENOCTATOUHOCTH ~ JTAHHBIX  MHKXEHEPHO-TUAPOMETEOPOJIOTMUECKUX  M3BICKAaHUH
OIpe/IeNIEHNE NapaMeTPOB BOJHEHUS PACUETHOIO IITOPMAa MOXXHO MPOU3BOJIUTH HA OCHOBAHUU
pacueTHBIX METOJOB (IpuiiokeHHe A) ¢ mocienyromed ux Bepudukanuen (MpoBepKoi) Mo
UMEIOIMMCS JaHHBIM HAOJIOJICHUH B KOHKPETHOM MecTe M3bICKaHui. [Ipu OTCYTCTBMM Takux
JAHHBIX JTIOMyCTUMa BepudUKaIMs 111 aKBaTOPUN CO CXOXKUMH YCIOBUSIMHU BOJIHOOOpa30BaHMUSI.

Pexomennayercs cormacHo [2] mOKa3biBaTh COOTBETCTBHE HCIOJIB3YEMbIX PacdeTHBIX
METOJI0B METOAAM (MOJIESAM), IPUHSTHIM JJIsl TAKUX K€ 1IeJIeH B MEXTyHAPOIHOM NPaKTUKE.

5.4 1lpu onpeneneHWH pacyeTHBIX 3HAUYEHUH JJIIEMEHTOB BOJH HAa OTKPBITBIX U
OTPaKJICHHBIX aKBATOPUSAX HEOOXOAMMO YUUTHIBATh CIEAYIOLIUE BOJHOOOpa3yromue (haKkTophl:
CKOPOCTb BETpa (€€ 3HAUCHUE W HAIPABIICHUE), MPOJOJIKUTENBHOCTh HEMPEPBIBHOTO JEHCTBUS
BETpa HaJ BOJHOH MMOBEPXHOCTHIO, Pa3Mepbl U KOH(PUTypaIUI0 OXBAUEHHON BETPOM aKBaTOPHH,



penbed IHA U TITyOHMHY BOJIBI.

5.5 PacueTHble YpOBHU BOIBI M XapaKTEPUCTHKH BETpa HEOOXOIUMO OIpPEIENATh I10
pe3yibTaTaM CTaTUCTUYECKON 00pabOTKH JaHHBIX MHOTOJIETHUX PsIIOB HAOMIOCHU.

5.6 PacueTsl 311€MEHTOB BOJIH JJOJDKHBI ITPOU3BOAUTECS C YUETOM JICJIEHUS] aKBaTOPUM Ha
CJICAYIOIINE 30HBI 10 T1yOonHe (OykBeHHbIe 0003HaueHus - npuioxenus A u C):

riyOokoBoaHas - ¢ riyounor € 2 U5k; | rme OHO He BIMSeT Ha  OCHOBHBIE
XapaKTEPUCTUKH BOJIH;

MeJKoBOHas - ¢ rayounoit U.0h; 2d > d. | rne mHO OKas3bIBaeT BIMSHME HA Pa3BUTHE
BOJIH U Ha OCHOBHBIE UX XapPaKTEPUCTHKH;

npuboiinas - ¢ raybuHoil or g 10 ﬂfcu,r , B TIpenenax KOTOPOH HayMHAETCS U
3aBepIIaeTcs pa3pyllieHe BOJH;

Ipuype3oBas - ¢ TIyOHHOH MeHee @euy, B IpeleNax KOTOPOi IOTOK OT pa3pylIEHHBIX
BOJIH MIEPUOMYECKH HAKaThIBaeTCs Ha Oeper.

XapaKkTepHCTHKH BOJIHEHHUS, COOTBETCTBYIOIINE PACUCTHBIM O0ECIIEYEHHOCTSM CKOPOCTH
BETpa M YPOBHS BOJBI B aKBaTOPHH, JOJDKHBI ONPEACIATHCSA C y4eTOM TpaHc(hOopManuu BOJH -
U3MEHEHMsS MX T[apaMeTpoB I0Jl BO3JEHCTBMEM TEYEHHMH U C BBIXOJOM Ha MEJIKOBObE,
pedpakiuu pu CIOXKHOM pefibepe M HErOPU30HTATBLHOM JHE, AUPPAKIUUA HA OTPAAUTEITbHBIX
COOPYKEHUSIX, OOpYILICHHUS.

Omnpenenenne napaMeTpoB BOJHEHHS! JJOJKHO MPOU3BOAUTHCS PaCUETHO-TEOPETHUECKUMHU
METOJaMH Ha OCHOBE COBPEMCHHBIX IIPOrpaMMHO-BBIYUCIUTCIIBHBIX KOMIIJIICKCOB MWK C

HCIIOJIb30BAHUEM HOMOTI'paAMM (HpI/IJ'IO)I(eHI/IC A) 1 UMCIOIIHUXCA aHpO6I/Ip0BaHHHX METOJOB.

5.7 PacquHon 00€CIIEYeHHOCTh BEICOT BOJIH B CHCTEME HCO6XOI[I/IMO NpUHHUMATh!:

MIPH OTIPEJECICHUH 3aIUIIIEHHOCTH TOPTOBBIX aKBATOPHIL 5%:;

IIPU ONPEEICHNN HaKaTa BOJIH 1%;

IIPH ONIPEJICTICHUA YCTOWYMBOCTH M TPOYHOCTH THAPOTEXHUYECCKHX COOPYKEHUH W WX
3JIEMEHTOB 110 Tadmure 1.

Tab6muna 1

I'mppoTexHUYECKUE COOPYKEHUS PacueTrHast oOecrieueHHOCTb




BBLICOT BOJIH B cHcTeMe, %o, He
Ooee

CoopyXeHusi BEPTHKAIBLHOIO MpOGWIsl, OrpaauTelIbHbIC 1
COOPYKEHHSI OTKOCHOTO TIPOQHIIS
CKBO3HBIEC COOPYKEHUS U 00TEKaeMbIe ITperpajpl Kiacca:
I 1
I 3
", v 5
BeperoykpenurensHbie COOPYKEHHS Kilacca:
I, 11 1
", v 5
[Ipumeyanus
1 Ilpu ompeneneHWn HArpy30K Ha COOPYXKCHHS HEOOXOJWMO MPHUHUMATH BBICOTY BOJIHBI
3aJJaHHON 00ECIIEYeHHOCTH B CHUCTeMe # M JUIMHY BOJHBI B jauanaszoHe (1—-14)A | mpu
KOTOPOM OKa3bIBAETCS MaKCHMAJIbHOE BO3JCHCTBHE Ha COOPYKEHHE, I CKBO3HBIX
KOHCTPYKIIUH CIIEyeT OMpPEeIeIATh MaKCUMAJIbHOE BO3JICHCTBHE BOJH IMPH JIJTHHE PacueTHOU
BoNHEI B npenenax (0.8 —14)A
2 Tlpu Ha3HAYCHUHU BBICOTHBIX OTMETOK CKBO3HBIX COOPY)KCHHH, BO3BOJAMMBIX Ha OTKPBITHIX
aKBaTOPHSIX, PACUCTHYIO OOECIICUeHHOCTh BBICOT BOJIH B CHUCTEME JIOIYCKAeTCs MPUHUMATH
0,1% npu HaamexameM 000CHOBAHUU.

Jlnst coopyxenuit | kitacca u 411 BCeX COOPY>KEHHM C TIEPHOJIOM COOCTBEHHBIX KOJICOAaHUI



Oonee 2 ¢ HEOOXOIUMO YYUTHIBATH CIIEKTpajbHbIC XapPAKTEPUCTUKUA BOJTHEHUS (YaCTOTHBIN
CIIEKTD).

5.8 MakcumanbHbli pacyeTHbI ypOBEHb BOJbI HEOOXOAMMO IPUHMMATh COIJIACHO
TpeOOBaHUSAM CBOIOB IPABUII HA MIPOCKTUPYEMBIE COOPYXKEHHS (OOBEKTHI).

5.9Tlpu ompeneneHnyd HArpy30K W BO3JACHCTBHI Ha THUAPOTEXHUYECKUE COOPYKCHHUS
00€CIIeUeHHOCTH PacUYeTHBIX YPOBHEH JODKHBI OBITH HE Oosee: 1y coopykenuii I kiacca - 1%,
IT u I knaccoB - 5%, IV kmacca - 10% 10 HaWBBICHIUM T'OJIOBBIM YPOBHSIM, ONPEIEICHHBIX C
Y4€TOM NMPUIMBHO-OTIUBHBIX SIBJICHHUM, CE30HHBIX KOJIEOaHUI, BETPOBOTO M BOJIHOBOI'O HArOHOB.

[Tpumevanus

1 B 6e31MBHBIX MOPSX AJIsl MOATMOPHBIX TPABUTAIIMOHHBIX BOJHO3AUTHBIX cTeH II kimacca
U JUI1 UCKYCCTBEHHBIX IUISDKEH 0€3 COOpyKeHUN 00€CIeUeHHOCTh PACUETHBIX YPOBHEH CleayeT
NpUHUMAaTh paBHOH 1%.

2 B oTaenpHBIX Cllydasx MpU JOCTATOYHOM OOOCHOBAHHU JIOIYCKACTCS TP ONPEACICHUN
BOJIHOBOTO BO3JICUCTBUS BHIOMpaTh pACYCTHBIM YpOBEHb BOJBI, HCXOIS U3 YCIOBHS
MaKCHUMaJIbHOTO BO3JICHCTBHS BOJH Ha 3JICMEHTHI THIPOTEXHUYECKUX COOPYKCHUH (Hampumep,
IIPH PACCMOTPEHUH Pa3MBIBOB OCHOBAHHS BOJIM3HM COOPYKEHHUS M MEPOTPUATHI IO 3alIUTE OT
pa3MbIBa).

5.10 BbICOTBI BETPOBOTO M BOJTHOBOT'O HATOHOB CIIEAYET MPUHUMATH 1O JAHHBIM HATYPHBIX
HaOmonenuit. s coopyxenuit Il u IV kimaccoB BBICOTHI BETPOBOTO M BOJHOBOTO HAaroHOB
JIOTTYCKAeTCs OINpeNeNsaTh pacyeToM (mpuioxenue b).

5.111lpn JMHAMHUYECKHX pacyeTax M OIEHKE YCTaJOCTHOW IPOYHOCTH HIIEMEHTOB
KOHCTPYKIMI THAPOTEXHUYECKUX COOPYKEHUU CIIEYET YYHUTHIBATH CIEKTPAIBHYIO IUIOTHOCTh
BETPOBOI'0 BOJIHEHMS, XapaKTEPU3YIOILYIO €r0 HEPETYIAPHOCTD.

5.12 Bo3neiicTBre MTOPMa, B TOM YHCJIE€ B COUETAHMM C TEUECHHEM, Ha JTHO aKBATOPUU Y
OCHOBAHHA THUAPOTEXHUYCCKOTO COOPYKCHHA HJOJDKHO OICHHMBATLCA CPABHCHUCM 3HAUCHWH
MaKCHUMaJIbHON MPUJOHHONW CKOPOCTH U HEpa3MbIBarOIIEH (JI0MyCKaeMoi) MPUJOHHONW CKOPOCTH
WJIM COOTBETCTBYIOIIMX KACATEIbHBIX HANPSKEHUH, XapaKTEPU3YIOIINX IPYHT, CIArarmIlii JHO,
WIA MaTepual, WCIONAb3yeMbI JJs 3allUThl JHA OT pa3MblBa U IOJAMBIBA OCHOBAHHUS
coopyxeHus (mpuiioxenue B).

Oco0eHHOCTH pacuyeTa BO3eCTBHSI BOJIH HA COOPY/KEHHSI Pa3IHYHbIX THIIOB
Harpy3ku Ha BepTHKAJIbHbIE CTEHbI

5.13 Pacuer coopyXeHHWH Ha BO3JCHCTBHE CTOSYUX BOJNH CO CTOPOHBI OTKPBITOH
aKBAaTOPUHM (PUCYHOK 2) JIOJKEH NPOU3BOAUTECA NpHU Tiybune o aua &y » 1,54 u rryOune nan
Oepmoit &y, 2125k ; npu stom B QopMmynax s CBOOOJHON BOJHOBOH IMOBEPXHOCTH H
BOJIHOBOTO JIABJIEHHMSI BMECTO TIyOMHBI 0 aHA &5, M, HEOOXOAMMO NMPHMEHSTH YCIOBHYIO
pacyeTHyIo rIyOuHy « , M, OTIpeesieMyto 1o Gpopmyie

d=dyg*ky(dy—dy), (1)



rae d £ - T1yOuHa HaJl IOIOLIBON COOPY>KEHHUS, M;

Ky - K0OQDUIMEHT, TPUHUMAEMBII 10 rpadMKaM pUCYHKa 3;

# - BBICOTA UCXOJHOU Oeryiieil BOJHBI, M, IPUHUMAaeMas Ha OCHOBE THAPOJAMHAMUYECKUX
(BEpOATHOCTHBIX ) PACUETOB WJIU 1O MPUJIOKEHUIO A.

a) g

=

Pacuerngiii -
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a - Ipu rpeGHe BOJIHBIL; 6 - IPU JIOKOMHE BOJIHBI (C AIIOpaMH B3BELIMBAIOLIETO BOJTHOBOIO
JTaBJICHUS )

Pucynok 2 - Jniopbl 1aBJIeHHS CTOSTYMX BOJIH HA BEPTHKAJIBbHYIO CTEHY €O CTOPOHBI
OTKPBITOH AKBATOPUH
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Pucynok 3 - T'paduxn 3naqennii kooppuuuenrta Xy,

5.14 TOpHM30HTAIBHYIO BOJHOBYK HAarpy3Ky 4% Ha BEPTUKAIbHYIO CTEHY IIOJ

BOSI[GIZCTBPICM CTOSTYEH BOJIHBI CJICAYCT IMPUHHUMATH II0 3IKOpaM BOJIHOBOI'O HaBJICHHUS F 1o
FJ'IY6I/IH6 IIpH pa3IMYHOM I10JIOKCHHUHN rpe6H;1 W NIOAOIIBBI BOJIHBI Y CTCHBI.

[TocTpoenue snop BOJIHOBOTO JaBiieHUS # JODKHO IPOU3BOJUTBHCS IO pe3ysbTaraM
SKCHEPUMEHTAJIbHBIX MWCCIECAOBAaHUN W/WIM T'MIpPOAMHAMHYECKUX pacueToB. Jlomyckaercs
IPUMEHEHHE CII0c00a, NPUBEIEHHOT0 B MPUIIOKEHHUHU [

5.15 B pacuerax yCTOMYMBOCTH COOPYXXEHMSI U MPOUYHOCTH I'PYHTOB OCHOBAHMSI CJIEIYET
YUNUTBIBaTh YMEHBIICHHUE BOJIHOBOM HAarpy3kW Ha CEKLUIO0 BEPTUKAJIBHON CTEHBI NP MOAXOJE

¢ponta BOMHBI mox yrmom ¢« , tpax. Koodduument 4; CHWKEHWS HArpy3Kd TIPH OTOM
IpUHUMAETCS 10 Tabaule 2.

Tabmnura 2

o, Tpaj <45 60 75

CE

5.16 B pacuerax crnemayeT y4UTBIBaTh TOPU3OHTAIBHYIO HATPY3Ky OT Au(parupoBaHHBIX
BOJIH CO CTOPOHBI OTPK/ICHHON aKBaTOPUH (PUCYHOK 4).
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a - Ipu rpeGHe BOJIHBIL; 6 - TPH JIO)KOMHE BOJIHBI

Pucynok 4 - Jmopsl 1aBjaeHHs1 TH(PPATHPOBAHHBIX BOJH HAa BEPTHKAJIBbHYIO CTEHY H ee
MOJIOLIBY CO CTOPOHBI OTPaKIEHHO AKBATOPUHU

5.17 B3BemmBaroiiee BOJTHOBOE JaBICHUE B TOPU3OHTAIBHBIX IIBaX MACCUBHOW KJIAJKHA U
M0 TOJIOIIBE COOPYKEHHs JOMYCKAeTCs MPUHUMATh PABHBIM COOTBETCTBYIOIIMM 3HAUCHUSM

TOPU30HTAILHOTO BOJIHOBOTO JABJIEHUS B KpallHMX ToukaxX (PUCYHKU 2 W 4) mpu JTUHEHHOM
U3MEHEHUU €T0 B IIPEECIIax MUPUHBI COOPYKEHHUS.

5.18 MakcHManbHYIO TIPUIOHHYIO CKOPOCTh ¥ bmax , M/C, OT JeHCTBHS CTOSYMX BOJH HA

paccrosaun 0,25 X 0T epeHel rpaHu CTEHBI CIEAYET ONPEIeIsTh 0 hopmyIie

Y 2

—y 0.4 —
k=025 2 Ay
rae kooppuuuent L 7| mpu % =30 k5 =1,0;



i = 2m{ X - BOJTHOBOE YHCJIO.

MaxkcuManbHOE 3HaYeHUE KacaTelIbHOTO HAMpPSsKEHUS Ha MOBEPXHOCTH JHA 7 wmax , Klla,
OT BO3JICHCTBUS BOJIH CJIEYET ONpPeAesiTh o (popmyre

1 2
Ty pric =§|wa'PEJ,nlax , (3)

rne J =0,237(ag fks]'n’jz - ko3 puument Tpenus; mpu 2y = 0.63k; 7, =0,3;
g = Vo pax £ 1 27

T - MepuoJ1 BOJIHEI, C;

£ - IJIOTHOCTH BOJBI, T/M.*
ks = k.s,gr + k5 - cyMMapHas THApaBIHYECKas IEPOXOBATOCTh JIHA;

Ksgr — 0Ly (@ = 2-4, pexomennyercs o = 2,5) - IIepoXoBaTOCTh IIIOCKOTO (6e3

PYCIOBBIX (POPM) [HA, CIIOKEHHOTO IPYHTOM CPEIHEH KPYMHOCTBIO {50, M;

ko = L10p[1—exp(—250), /Ly )] - mepoxosatocTh, 00ycl0BIEHHAs JOHHBIMEM (DOpMaMH
cpenHeii Beicotoit Ly , M, u cpenneii anuHoi Ly, M.

CpenHee 3a Tepuofl T 3HAYEHHE KAcAaTENbHOTO HANPSKEHHsS HA MOBEPXHOCTH JHA Ty,
klla, OT BO3/I€HCTBHSI BOJIH JOJKHO OIMPEACIATHCS o (popmyie

1
=—7

?
W 5 W, T | (4)

BO3M0)KHOCTI) paSMBIBa JOHa aKBaTOpI/II/I y OCHOBAHUA COOp}I}KeHI/Iﬁ CJ'ICI[yeT OIICHHUBATH
CpaBHCHHEM VEJ,HL&K I/I/I/IJ'II/I Tw,max C OOIMYCKAC€MbIMH 3HAUCHUAMU STUX BCIIMYUH, IIPU KOTOPBIX

TPYHT OCTaeTcsl YCTOHYMBHIM. [IpW MpEeBBINIEHUN ATHX 3HAYCHHWN JOJDKHBI pa3padaThIBaThCs
MEpONpHUATHs, 00ECHeUnBaloIMe 3allUTy OT pa3MblBa M IMOJAMBIBA OCHOBAHHS COOPYXKEHHUs
(mpunoxenue B).

5.19 Pacyer coopykeHHII Ha BO3JCHCTBHE Pa30MBAIOIINXCS BOJH CO CTOPOHBI OTKPBITOM
aKBATOPUHM JIOJIKEH MPOU3BOJUTHLCA NpH TiyOuHe Han Oepmoit @y < L.25%u rmybune no mmHa

dp 2154 (pucynox 5). TopusoHTanbHyl0 Harpysky < , kH/M, oT pasbuBarommxcs BOJH
CJIEIyeT ONpEAeNATh 10 SMIOpe OOKOBOTO BOJHOBOTO JABJIEHHs, NMPHM MOCTPOCHHH KOTOPOI
sHauenus P, klla, s opaMHAT z , M, ClleAyeT IPMHAMATH O (OPMYJIaM:

Zl=_.33 p1=|:|, (5)

zy =0 py =Llipgh, (6)



z3 = d; P2 hkd, (7)
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Pucynok 5 - Inopsl 1aBiieHns pa30UBaIOIIUXCH BOJIH HA BEPTHKAJIBHYIO CTEHY

BeprukanbHyro Harpy3ky £z , kKH/M, oT pa36MBaroIMXcs BOJNH cCjelyeT NPHUHHMATh
PaBHOH TUTONIA/IX AMIOPHI B3BEUIMBAIOIIETO BOJTHOBOTO JABJICHUS U OTPEACISTH 10 (hopMmyIe

i
Foe =0, (8)
5 = 055+0,05—2
rae  # -  KO3(QQUIUEHT, NPUHUMAEMBIH  pPaBHBIM dy—dy ;5 TpH

o {3 ot

FEEre S
dy —dy " " chenyer npuHEMatk # 0,7, ipu —d; “9 4 =10.
MakcHMaJIbHYIO IPHIOHHYIO CKOPOCTh BOABI £ max , M/C, HAJ MOBEPXHOCTHIO OEPMEI

nepen BepTI/IKaJIBHOﬁ CTEHOM npu p8.36I/IBaIOI_I_II/IXC}I BOJIHAX CJICAYCT OMPCACIIATDH 110 (bOpMy'J'IC

y. = |9
S o chkd, 9)

5.20 Pacuer coopyxeHHI1 Ha BO3/eCTBHE MPHOOWHBIX BOJH JIOJDKEH TPOU3BOIUTHCS TIPU

FJ'IY6I/IHC df; idcr Ha MPUMBIKAIOMIEM K CTCHC YYACTKC [HA IMPOTAKCHHOCTHIO HC MCHCC

0.5k (pucyHox 6). Bo3BbIllIeHHE BEpPIIHHBI MAaKCHUMAIBHOW MPUOONHONW BOMHBI Mg sur , M, HaJ
pacUeTHBIM YPOBHEM CIIEAYET ONPEACISATh 0 popMyIie

Nesur = Djdf + g (20)

rae gy - BBICOTA IPUOOIHOMN BOJIHBI, M;

d . - KpUTHYECKas TTyOHUHa, M.



a) P,
Pacuernnii S -~
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a - C BCpXOM IIOCTCIIM HAa YPOBHC THA, O-c BO3BBIIIAIONICICS HAl JHOM IIOCTEIbIO

Pucynok 6 - Jnopbl 1aBjaeHHs NPUOOHHBIX BOJIH HA BEPTHKAJIBLHYIO CTEHY
[ OpU30HTANBHYIO HATPY3KY {3 , KH/M, OT IpHOOMHBIX BOJIH HEOOXOAUMO IIPUHUMATH 110

smiope OOKOBOTO BOJHOBOTO JaBliEHUS, MpU 3TOM 3HaueHue # , klla, mig opauHat z , M,
JIOTTYCKAETCs OMPEENATh 0 GopMyIiam:

7y = ~hy, r=0; (11)

a3 = g suy Pa =1,5pg§25u,.; (12)
fafti

g3 = cff ch i fif , (13)

rae gy - CpeaHs JIMHA NPUOOMHOM BOIHBI, M.

BepTHKalbHYIO Harpy3Ky {zc, KH/M, OT npHOOWHBIX BOJH cjelyeT MPUHUMATh PABHOM
IUIONIA/IA SIIOPHI B3BEIIMBAIOIIETO BOJIHOBOIO JaBJ€HHs (C BBICOTOW F3) W ONpPENeNsTh IO
dbopmyre

_ Fzad
e ” D’?[T] - (14



MaxkcuManbHas IPUIOHHAS CKOPOCTh TIPMOOWHON BONHBI Frax , M/C, Y OCHOBaHHS
BEPTUKAJIBHON CTEHBI CO CTOPOHBI OTKPBITON aKBaTOPUHU JOJIKHA ONPEAEIAThCA 1o (hopMmyIie

(15)

5.21 Harpy3ku OT BO3JIEHUCTBHS pa30MBAIOIINUXCS U MPUOOKWHBIX BOJH Ha COOpyKeHus [ u
II kimaccoB ciemyer yTOYHSATH HA  OCHOBE J1a0OpATOPHBIX  MCCIEAOBAaHUN  WIH
THJIPOJMHAMUYECKUAX PaCUeTOB.

Harpy3ku 1 Bo31eiicTBUSI BOJIH HA COOPYKEHHUS OTKOCHOI0 Npoduist

5.22 Tlpy onpejieNeHHd BBICOTHI HAKaTa BOJH HA OTKOC iy (pucyHOK 7) IOMAKHBI
YUUTBIBATHCS CIEIyIONUe GaKTOpPHI:

BBICOTA U JIJIMHA PACYETHBIX BOJIH;
IIEPOXOBATOCTh IIOBEPXHOCTH OTKOCA;

(GuIbTpallMOHHBIE CBOMCTBA MaTepuaa, 00pa3yroIlero 0TKoc;
HanpaBJIeHUE U CKOPOCTb BETPa;

ri1yOMHa BOJIBI B aKBATOPUU TEPEl COOPYKEHUEM;

yroJ nmoaxonaa (prHTa BOJIHBI K JIMHUHW YpE€3a BOJALI Ha OTKOCC.

Pacr. ypoBeHs

Pucynok 7 - Cxema K onpe/ie/IeHHI0 BbICOThI #; HAKATA BOJH HA OTKOC
Pacuer BbICOTHI HakaTa Ha OTKOC MOXET MPOU3BOJIUTHCS METOJAMH, NMPUBEICHHBIMUA B
npuioxenun /1.

JledopmupyemMocThb 3a BpeMsi paC4eTHOTO IITOPMa TUISKHBIX OTKOCOB CIIEAYET OICHUBAThH
M0 JaHHBIM HATYpHbIX HaOJIOAEHW (B TOM 4YHCIEe, Ha aHalOrax) M THAPABIMYECKOTO
MOJICTTMPOBAHUS B COYCTAHHUH C alIPOOMPOBAHHBIMU PACUETHBIMU METOJAMHU.

5.23 BonHOBOE JaBlieHWE Ha 3allUTHOE IUIUTHOE KPEIUICHHE OTKOCA JIOJDKHO
ONpENeNAThCd Ha OCHOBAHMM  pE3yNbTaTOB  (U3MUECKOr0  W/WIM  MaTeMaTU4YEeCKOTro
MOJEIIUPOBAHUS.



Jlnst KpersieHns: U3 OETOHHBIX M KeJIe300€TOHHBIX IUIUT MPH MPeIBAPUTENIbHBIX pacdeTax
JIOITYCKAaeTCsl ONPENEIATh BOJIHOBOE JABJICHUE PACYETOM 110 3aBUCUMOCTAM IpHiIokeHus /1.

5.24 Tlpu KperieHMd OTKOCa pPBaHbBIM KaMHEM, OOBIKHOBEHHBIMH U (PaCOHHBIMHU
OCTOHHBIMH WJIH KEJI€300€TOHHBIMU OJIOKAMH PacueTHYIO MacCy OTACIBLHOTO JIEMEHTa MOYKHO
OIPENENATh 10 3aBUCUMOCTSIM MPHIIOKEHUS B.

Harpy3ku ot BoJIH Ha 00TeKkaeMble MPerpajabl H CKBO3HbIE COOPY:KEHHSI

5.25 Harpy3sku oOT BOJH Ha oOTeKaeMble Hperpaabl JOJDKHBI ONpeAensaTbCs i
coopyxkenuit I u Il kiaccoB Ha OCHOBE SKCIIEPUMEHTAIBHBIX HCCICIOBAHUN W/WIM PELICHUS
THJIPOAMHAMUYECKOM 3a/1aun 00TeKaHUs IIPErpajibl BOJTHOBBIM OTOKOM.

Harpy31<1/1 OT BOJH Ha oOTeKkaeMble nperpaabl U CKBO3HBIC COOPYXKCHUS JOJIKHBI
OnpeaAcIsITbCAd KaK CyMMa CKOPOCTHOIO WM HWHCPLHUOHHOI'O KOMIIOHCHTOB, OGyCJIOBJIeHHLIX
COOTBCTCTBCHHO JIOKAJIbHBIMHU 3HAUCHUAMU CKOPOCTH M YCKOPCHHUA BOJIHOBOI'O JIBUXKCHUA
KHUAKOCTH.

JuHamuaeckuit 23 PeKT oT BO3IEHCTBHS HEPETYISPHBIX BOJH CIEAYET YYUTHIBATH TOJIBKO
B TEX CIydasx, KOrja Mepuoj COOCTBEHHBIX KOJCOAHUI COOPYKEHHsI COM3MEPHM CO CPEIHUM
NepUOIOM HAOETAIOIINX BOJIH.

5.26 MakcuMaabHYIO CHIIY BO3JICHCTBHUS BOJH Ha BEPTHUKAIBHYIO OOTEKaEMYIO Mperpaay
(pucyHok 8, a) cledyeT OMNpeAeNsTh U3 psiAa 3HAYEHUH, MOTY4aeMbIX MPHU Pa3TUYHBIX
yaaIeHusIX # = x/ A BEPUIMHBI BOJHBI OT MPErpajbl.
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Pucynok 8 - Cxembl K onpeeIeHHI0 BOJTHOBBIX HATPY30K Ha 00TeKkaeMble perpaabl
5.27 MakcuMasbHbIe 3HAYCHHS HArpy3Kd OT BOJH Ha TOPH3OHTAIBHYIO OOTEKaeMYIO
IIperpany, paclolokKEHHYI0 Ha HEKOTOPOM YJAJIEHUH OT JHA aKBaTOPUM WM JIEKAIIYIO0 Ha JIHE
(pucyHOK 8, 6), JOJDKHBI ONPEAETATHCS TAKXKE NMPU Pa3IUYHBIX YAAJICHUSAX @ = x/ A\ BEpPIIUHBI
BOJIHBI OT IPErpajbl Ui JBYX CIy4aeB:

MaKCHMAJIbHOI TOPH30HTAIBHON COCTABIIAIONICH HATPY3KH < max IPH COOTBETCTBYIOLIEM

3HAaYCHUU BCpTHKaHLHOﬁ COCTaBJISIONIEH HarpyskKu iE:u, ;

MAaKCHMaJIbHOM BEPTUKAJILHOW COCTABISIOLIEN Harpy3Ku £y max IPU COOTBETCTBYIOLIEM

3HAYEHUH FOPU30HTAILHON COCTaBJISIONIEH HArpy3ku &7 .

5.28 Pacdet CKBO3HBIX COOPYKEHHH WIIH OTJICIBHO PACIIOIO0KEHHBIX 00TEKAaeMBIX Mperpal
Ha HAarpy3ku OT BOJH JOJDKEH INPOU3BOAUTHCS, KaK IMPaBWIO, C YYE€TOM IIEPOXOBATOCTH HX
MIOBEPXHOCTH.



5.29 Ilpu BBINTOJTHEHUU PACUETOB JOMYCKAETCS HCIOJIb30BaHue (opmys, TpadukoB u
TaOJIMII, TOMEUICHHBIX B MPWIOKEHUH E, OCHOBAaHHBIX Ha aHAIMTUYCCKOM PEIICHUU B TPETHEM
OpUOJIMKCHUU 3a/ladd O Oerymux TOTEHIMAIbHBIX BOJHAX ¥ JIONMOJHEHHBIX JaHHBIMU

SKCHICPUMCHTAIIbHBIX HCCHCHOBaHHﬁ.

5.30 MaKkcUManbHYI0 MPUIOHHYIO CKOPOCTh ¥hmax , M/C, B TOUKAaX, PACIIONOKEHHBIX Ha

KoHType mperpaasl (# =90° u 270°) u BHepeau mperpaibl Ha paccTosHUU U.23A0T KoHTypa
nperpasl (& =0°), ciaeayer onpenensaTh mo hopmylie

w1
Vo aax = 28y Tk (16)
rae ko3 duuuent ¥, mpuHUMaeTcs no Tadnuue 3.
Tabmuua 3
IlonoxxeHne pacueTHbIX 3naueHus kodpduienta ¥, npu L/ A
0,2 0,3 04
Ha xoHType mnperpabt 0,98 0,87 0,77
Briepeu niperpaibt 0,67 0,75 0,75
Harpy3ku oT BeTpPOBBIX BOJIH HA OeperoyKpenuTeIbHbIe COOPYKEHUSI
5.31 MakcuMaibHbIE 3HAYEHHs] TOPU3OHTANBHOM %, KH/M, n BepTHKanbHBIX {7z u £

[}

kH/M, npoekiuii paBHOAECHCTBYIOIIEH HATPY3KU OT BOJH Ha MOJBOJHBIN BOJHOJIOM HEOOXOAUMO
IPUHUMATD 110 3II0paM OOKOBOTI'O M B3BEIIMBAIOIIETO BOJHOBOTO JaBiieHUs (pucyHok 9). Ilpu
srom # , klla, HOIKHO OIpeneNnaATbCs B 3aBUCUMOCTH OT Z C y4€TOM YKJIOHA JHA i IO

dbopMynaM, NpuUBEIEHHBIM B Tabule 4.

Tabmuma 4
Opnunara dopmyina ais dopmyna s onpeAesieHUs 1aBieHus | Y ClIoBU
Z,M, OIpEAEIECHUS P klla '
SIIOPHI OpAMHATHI Z , M npume-
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23 (amo Tyb3 | 10,04
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Pucynok 9 - Jnopbl BOJHOBOIO 1aBJIeHUS HA NMOABOIHBIN BOJTHOJIOM

5.32 MakcHMaNpHYI0 MPUIOHHYIO CKOPOCTb Vi max , M/C, TIepesl GeperoyKpenuTenbHbIM

COOPYKEHHEM B BHJE€ BEPTUKAJIbHOW WM KPYTOHAKIOHHOW CTEHBI CIEAyeT OMPEeAeNsATh IO
3aBUCUMOCTH (2).

JIJ1s1 COOpY’KEHHS B BHJIE MOJBOJHOTO BOJHOJIOMA IIPH ONPENEICHUH ¥ b max 110 hopMyIie
=1 0,6
A

k=018 2 A

(2) koodppurment *; T0IKEH OBITH TPUHAT PABHBIM d ; IpH 220 clenyer

MIPUHUMATh kg =11,

MakcHMaTbHYO TIPHIOHHYIO CKOPOCTh BOIBI ¥ b max , M/C, TIepesl GeperoyKpenuTenbHbIM

COOpYKEHHEM Tpu pa3OuBalOmIUXCs U MpHOONHBIX BOJHAX HAMJIEKHUT  OINPEACTATh
COOTBETCTBEHHO 10 hopmynam (9) u (15).

5.33 MakcuMaibHbIe 3HAYEHHs] TOPH30HTANBHON % , KH/M, M BepTHKanbHBIX %1 i,
kH/M, mpoekiuil paBHOAEHCTBYIOLIEH HArpy3ku OT pa30MBAIOIIMXCS BOJIH HAa BEPTUKAIHHYIO
BOJIHO3AIIUTHYIO CTE€HY (IpU OTCYTCTBHH 3aChIIKU TPyHTa CO CTOPOHBI Oepera) HEOOXOIUMO
IMPUHUMATH 10 3MIOpaM OOKOBOTO M B3BEIIMBAIOIIET0 BOJHOBOrO naBieHuil (pucynok 10). [Ipu
aToM 3HadeHuss # , klla, u %, , M, JODKHBI ONpPENENATHCS B 3aBUCHUMOCTH OT MecCTa
PacIoI0XKEHUS COOPYKEHHUS:

a) MIPU PACTIONIOKEHUH COOPYKEHUSI B CTBOPE IMOCIETHET0 OOpYIIeHUsI MPUOOHHBIX BOJIH
(pucynox 10, @) o dhopmynam:

A
P = py = pghy 0033 +075). an

_Pu
og ) (18)

0) Ipu PacToIOKEHUHN COOPYKEHUs B IPHYpe30Boi 30He (pucyHok 10, 6) mo hopmymam:

e =



I:‘I.
=y =|1-03%
£oH T a, ]p”; (29)

P
pg (20)
B) IIPU PACIIOJIOKCHUU COOPYXKECHHUS Ha Oepery 3a JMHHUCH ype3a B mpejesax HakaTa BOJH
(pucyHnok 10, 8) mo popmymnam:

e =

2

p=p =07 1-— .. (21)

Re = — (22)

rae % - NpeBbIIEHHE I'PeOHS BONHLI HAJ PACYETHBIM YPOBHEM B CTBOPE BOJHO3ALIMTHOIM
CTEHBI, M;
#g, - BBICOTA Pa30MBAIOIMXCS BOJIH, M;

@y - PACCTOSIHUE OT CTBOPA MOCJICIHEr0 OOPYIICHUs BOJIH JIO JIMHUK ype3a (Tpuype3oBas
30HA), M;

@j - pACCTOSTHUE OT CTBOpA MOCJEIHEro 0OpYIIeHHs BOJH 10 COOPYKEHUS, M;
@} - pacCTOSTHUE OT JIMHUM YPe3a BOJABI IO COOPYKEHUS, M;

@y - pacCTOSTHUE OT JIMHMM ype3a BOJAbl 10 YCIOBHOM TpaHMIIBI HakaTa Ha Oeper
pa30MBarOLINXCS BOJH (IIPU OTCYTCTBHM COOPYKEHUS), M, onpeessieMoe 1o Gpopmyie

@y = Agp1y,CtEe; (23)

% 1%, - BBICOTA HaKaTa BOIIH Ha Oeper, M, onpejensemas mo 5.22.
[Ipumeyanus

1 Ecnu opmuHaTa Bepxa coopyxkenus 21 £ ~U.3%2 M, To 3HaUYeHHs BOJIHOBOrO aBIEHHS,

onpenensemsie 110 popmynam (17), (18) u (21), Heo6XOAUMO YMHOXKATh HA KOADPULHMEHT K54,
MPUHUMAEMBIH 1o Tabmuie 5.

2 Harpy3ku oT mpuOONHBIX BOJIH Ha BOJHO3AIIUTHBIC CTEHBI MPHU PACIONOKCHHH HX B
MPUOOWHON 30HE CIIeAYET ONpeaesaTh coriacHo 5.20.

3B ¢opmynax (19) u (21) naBnenue FuBbruucnsercs no ¢opmyne (17), B KOTopoit 4-
riyOMHa BOABI B CTBOPE IOCIIEIHETO OOpYIIeHNS, ToKa3aHHast Ha pucyHke 10a.

Tabmuma 5



OpauHAaTa BepXa COOPYKEHHs Zi, M -0,3% 0,0 +0,34% +0,65%

Kosppuuument 4 0,95 0,85 0,8 0,5

aj

| Junur
4 Ype3a
|

»7 | Pacu, yp{lmeub
~ N _

—

8)

Pactet i
YPOBCHL

P,

a - 30Ha MPUOOHON BOJIHBI, 6 - MPUYPE30Basi 30HA; 6 - 3a TMHUEH ype3a

Pucynoxk 10 - Inopbl BOJJHOBOIO 1aBJE€HUA HA BEPTUKAJbHYI0 BOJHO3ANIUTHYIO CTEHY NPHU
PacIoJI0:KeHUN COOPYKEHUsI

5.34 MakcuManbHble 3Ha4eHUs] TOPU30HTaNbHON {5, kKH/M, u BeprukanbHO# £ , kH/M,
MPOEKIMHA  PABHOACUCTBYIOIICH JIMHEWHOW HAarpy3kd OT pa3pylIMBIIMXCS BOJH Ha



BEPTUKAJIbHYIO BOJIHO3AIIUTHYIO CTEHY (C 3aCBhINKOW TPyHTa CO CTOPOHBI Oepera) mpu oTKare
BOJIHBI HEOOXOAUMO MPUHUMATH IO 3MI0paM OOKOBOT'O M B3BEIIMBAIOLIETO BOJIHOBOIO JIaBIECHUMN

(pucynok 11); npu sToM 3HaueHue 2, , klla, 1omkHO onpeaensThes no Gopmyiie
py =pglie, 0,750k, (24)
rae £2, - OHMKEHUE TIOBEPXHOCTH BOJIBI OT PACYETHOTO YPOBHS MEPE] BEPTHKAILHOM CTEHOM

TIpU OTKATe BOJHEI, M, IPHHUMAEMOE B 3aBHCUMOCTH OT PACCTOSHHUS &} OT JIUHHHU yPe3a BOJBI JI0
COOPYKEHHS PaBHBIM: TIpU &) 2 3kp, fz, =0 unpu @; < 3k, Lz, = 0,250,

=l
=
=l

e

L

Pacu. yporeHR
— v _

ToRepXHOCTEL BOBI P,
TP OTKATE BOAHK P,

Pucynox 11 - Jniopbl BOJTHOBOIO JaBJIeHHUS HA BEPTUKAJBbHYIO BOJHO3AIMTHYIO CTEHY NIPH
OTKAaTe BOJIHBI
5.35 BonHoBoe pasnenue 2, klla, Ha KpHUBOJMHEHHBIM y4yacTOK CTE€HBI HEOOXOJIUMO
IPUHUMATh MO DJIIOPE BOJHOBOTO [JaBJICHMS Ha BEPTUKAIbHYIO CTEHy coriacHo 5.33 ¢
OpPUEHTHPOBAHHEM ATOH SMIOPHI 0 HOPMAIH K KpUBOJIMHEWHONW OBEPXHOCTH (PUCYHOK 12).

/e
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S

Pucynox 12 - Jnwpa naBjieHUs1 BOJH HA KPUBOJIUHEHHBIN YYaCTOK BOJHO3AIUTHOM CTEHbI
5.36 MakcuMasbpHbIe 3HAaYEHUS TOPU3OHTATBHBIX B, X638 7 vint , KH, ¥ BepTHKanbHOM 7,

kH, npoexmuii paBHOAEWCTBYIOLIEH HAarpy3Kd OT BOJH Ha JJIEMEHT OyHbl HEO0OXOIMMO
IMPUHUMATH 10 3MI0paM OOKOBOT'O M B3BELIMBAIOLIETO BOJHOBOIO AaBieHus (pucyHok 13). [Ipu

3TOM 3HAUY€HHSA BOJHOBOI'O JAaBJIEHUS Ha BHEIIHIOKO Faxf , KHa, U TCHEBYIO Pinf, KHa, rpanu

OyHBl M COOTBETCTBYIOLIME BO3BBILICHUA TpeOHS BOJHBI Mgx , M, U "imf , M, JOJDKHBI
OTIpeNIeNATHCS 10 GopMyIaM:

3 2
Pertiinty = kaﬁg’ggﬂ +tcos '3'-':', (25)



(26)

rae %z - Ko>)QUIMEHT, TPUHUMAEMBIH 110 Tabnuue 6, B 3aBMCHMOCTH OT yIlla © IOJX01a

IIman

(dbpoHTa BOJHBI K OyHE.
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Pucynok 13 - Jn1opbl BOJTHOBOIO 1aBJICHUS HA OyHY

Tabnuua 6
Kosduuuent *, npu 3HaueHun /A

I'panb OyHBI ctg o




0,03 u meHee 0,05 0,1 0,2 u 6onee
Buermnss (i) - 1 0,75 0,65 0,6
Tenesas (ext) 0 1 0,75 0,65 0,6
0,2 0,45 0,45 0,45 0,45
0,5 0,18 0,22 0,3 0,35
1 0 0 0 0

Bo3neiicTBue Cy10BBIX BOJIH HA KpelJieHHsl 6eperoB KaHAJI0B

5.37 3HaueHus BBICOTHI %z, M, U JUIMHBI *z,, M, BOJIH, BOSHHMKAIOIIUX IIPU JBMKCHUH
BOJIOM3MENIAIONINX CYJI0B, CIEIYET ONPEACNATh M0 (hopmMyiam:

A =ﬁ o

sk =g "’?;'..! ' (27)
VE

}ksh = 5,65E ’ (28)

rae @;unm fy - ocanka M JIMHA CyJHA, M;
I - CKOpOCTh CyaHA, M/C;

& - Koa(hPUIUEHT TOTHOTHI BOJOU3MEIIEHHUS Cy/THA.

IIpumeuanue - Ilpu ompeneneHuM napaMeTpoOB BOJHBI, BO3HMKAIOUIEH IPHU JIBUKEHUU
BOJIOM3MEIIAIONINX CYJOB B BOJOTOKaxX (peKax, KaHajlax), CJIeIyeT YYUThIBaTh, YTO CKOPOCTh

cyaHa P, M/c, He JOJDKHA NPEBBILATH JOMNYCKAEMOE 3HAYECHHE Vgagm , M/C, OINpPE/EIECHHOE
HOPMATHBHBIMH aKTaMH JUIsl pacCCMaTPUBAEMOTO BOJHOTO MyTH. [Ipr OTCYTCTBHHM HOPMAaTHBHBIX
JAHHBIX ¥ adm JHOIYCKAeTCs ONPeNeNaTh o GopmyIie



Fogm = 0.9 || bcos

m+arccos(l— 4, ) A
3

—2(1-k,) EE, (29)

rae k- OTHOIIEHHE MOABOAHON IUIOMAAM MOIEPEYHOrO0 CEYeHMs CYAHA K IUIOMAMH KMBOIO

CeueHHs KaHama A, M<;
& - IMpUHA KaHajla, M, 110 ype3y BOABL.

IIpu IBYXCTOPOHHEM [BUKEHHH OJHOTUIIHBIX CY/IOB YHCICHHOE 3HadeHue ;B Qopmyie
(29) cnenyet mpUHUMATh YBEIMYEHHBIM BJIBOE.

5.38 BricoTy HakaTa Rush ) M, CYIOBOM BOJIHBI Ha OTKOC (pUCYHOK 14) cienyer onpenensirhb

o popmyne (¥ £ Fam):

2
05k, + U,Uﬁctgl;::'V—

£
B = , 30
rah s I—D,Dﬁctgqa:- ( )

rae # - Kod(pQULIUEHT, TPUHUMAEMbIH I8 OTKOCOB, OOJMIOBAHHBIX CIUIONIHBIMU IUIMTAMH,
paBHBIM 1,4, KaMeHHBIM MoItieHueM - 1,0 u kameHHo# Habpockoii - 0,8.

Pucynok 14 - Jnropa 1aBJjieHUs1 CyA0BBIX BOJIH HA KpellJIeHUs1 0eperoB KaHaJI0B IPH
HAKaTe BOJIHbI HA 0TKOC

5.39 MakcuMalibHOE 3HAuYCHHE HarpysKum oOT CYﬂOBOﬁ BOJIHBI Ha KPCIIJICHHUA 6CpeI‘OB

KaHaJIOB P, KH/M, AOJIKHO IMPUHHUMATBHCA IO 3II0PaM BOJIHOBOTO JaBJICHUSA, IIPU IMOCTPOCHHUU
KOTOPBIX PEKOMEHAYETCA MCITIOJIB30BAaTh NPUEMBI, IPUBCACHHLIC B IIPHUJIOKCHUN X.

6 Harpy3ku ot cy10B (I11aBy4HX 00b€KTOB) HA THIPOTEXHUYECKHE COOPYKEHU S
6.1 [Ipu pacdere THAPOTEXHUYECKUX COOPYKCHHI HAa HArpy3KH OT CYJOB (IDIaBYIHX
00BEKTOB) HEOOXOMMO ONPEEIIATh:

Harpy3KH OT BETpPa, TCUCHHSI U BOJIH Ha IUIaBy4YHe OOBEKTHI;

Harpy3ky OT HaBajla IPHUILIBAPTOBAHHOIO CyJHA HAa IPUYAIBHOE COOPYKEHHUE IIpH
NeMCTBUU BETpa, TEUEHUS U BOJIH;

Harpy3Kky OT HaBaja CyJHa IpH ero Moaxo/e K MOPTOBOMY MPUYAIbHOMY COOPYKEHHIO;



HarpyskKu OT HAaTSXKCHUS HIBAPTOBOB IIPpH HeﬁCTBHH Ha CyJHO BE€Tpa, TCUCHUA U BOJIH.
PacueTHrie IIOBTOPAEMOCTH BHCIIHUX BOSHCfICTBHfI Ha AaKBaTOpHUH IIOpTa AOOJI’KHBI
MNPUHHUMATBCA B 3aBUCUMOCTU OT IMPOAOJIKUTCIBHOCTU CTOSAHKH CYAOB U OGyCJIOBJIeHHOI‘O MU

THIIa IIBAPTOBHOM cHCcTEeMBI (Tabmuma 7).

Harpy3ku ot BeTpa, TeyeHHs U BOJIH HA IJIaBYy4He 00bEeKThI

6.2 PacueTHbie 3HAYCHHS TOMEPEUHOM &, kH, u npononbHoil &, kH, cocrapisiomumx
CHWJIBI BO3/ICHCTBHS BETpa HA MJIaBYy4YHE OOBEKTHI CIICTYET ONMPEACIsATh o (hopMymam:

AJig CyAOB U IJIAaBYYHX IIPHUYaJIOB C OIIBAPTOBAHHBIMU CyAaMU

Oy = 736107y 4 V25, (31)
N,y =490 107y, 4 12E (32)
AJIg TUIaBYYUX TOKOB
Fy =795 107y AV (33)
Fy =795107 yp 4,07 (34)

rme 4 m 4, - coorBercTBeHHO GOKOBas M J106OBAsS HANBOAHBIE IUIONIAAM IAPYCHOCTH
(CHITy3TOB) ITaBYYHX OOBEKTOB, M <

'prg n Vn - COOTBETCTBCHHO InorepeyHas u MpoaoJIbHAA COCTaBJIAOIIHUC
aHeMOMeTqueCKOﬁ CKOPOCTH BECTpa, M/C, IIPUHUMACMBIC B COOTBECTCTBHHU C Ta6J'IPII.IeI>i 7;

£ - koo pUIMEHT, 3aBUCAIIMNA OT HaMOOIBIIEr0 TOPM3OHTAIBHOTO pasMepa ¢j *, M,

MOTIEPEYHOT0 WM MPOJIOIBHOIO CHIIYITOB HAIBOAHOM YAaCTH IUIABYYEro 00beKTa; MPUHUMAECTCS
no Ttabnuue 8; MpH JUIMTEIbHOW CTOSIHKE CyA0B y mpuyana (rpynnsl | u 4-6 tabmuusl 7)
koo Purment £ =1;

Tf - KOOOUIMEHT HAJAEKHOCTH 10 BETPOBOW HArpyske, YUUTBHIBAIOIIEH MOPBIBUCTOCTD
BeTpa u npuHuMaeMsliii o CIT 20.13330.

IIpumeuanue - Ilnomanu napycHOCTH CIEAYET OIpPEAeNATh C YYETOM IUIOLIANEH
HKPaHUPYIOMIMX MPErpaj, pacroIoKEHHBIX C HABETPEHHOW CTOPOHHI (Mpriiokenue 1).

Tabmuma 7

Tun I'py VYcnoBus 3KcIUTyaTaluu HaumenoBaHue BHENIHUX BO3/ACHCTBUI
nmna MIBapTOBHO-OTOOMHBIX CHCTEM




Berep Teuenue Bonuenue Konebanus ypoBHs
Mops
1 3 4 5 6 7
JlnrensHO [IpoBenenne pa3ITUIHBIX Hcxons m3 TeXHNYECKHX BOZMOXKHOCTEH Cpennue 3HaYCHHS
9KCILUTyaTHpyeMbIe TEXHOJIOTHIECKHX ONepanuii mo KOHKPETHOTO CyJHa U NpHUYana, HO He MeHee | MEXIY
LIBAPTOBHO- 00cIyKUBaHUIO (CHA0XKEHHIO) pasa B roj (aHeMOMEeTpHUYECKasi CKOPOCTh BETpa CHU3UTHHHBIMH U
0oTOOHHBIE Cy[Ha y IOTPY304HBIX, He MeHee 10 m/c) KBaJpaTypHBIMH,

CHCTEMBI TOTUIUBHBIX MPHYAJIOB U T.II. TIOJTHBIMU ¥ MaJIbIMU
CTaI[MOHAPHBIX U CrosiHKa TOITyCKaeTcs TOJIBKO B BOJIaMH 3aaHHOH
IIaBy4YUX OJIaronpHATHBIX MOTOIHBIX MOBTOPSIEMOCTH ***

IIPUYATIOB MOPCKUX
MIOPTOB

ycnoBusx. [Ipu nporsose
YXYIIIEHUS IOTO/bI CYAHO
OTXOJUT OT MpHYaIa

CTosiHKa CyZIHa B IITOPMOBBIX 1 pa3 1 pa3 1 pa3 CpenHue 3HaYCHUS

YCIOBHAX Y B 50 net™* mpu B 50 met* B TOX MEXIY CU3UTHIHON

CIeIUATU3UPOBAHHBIX aHEMOMETpUYECKON U KBaJpaTypHOH

(TIOTpy304HBIX, TOIIMBHBIX U CKOPOCTH BETpa HE TIOJTHOH 1

T.I.) U CTOSIHOYHBIX NPUYAJIOB Ooree 25 m/c CU3WTHI{HAs, MaJiast
BOJIa 3aJJaHHOU
TTOBTOPSIEMOCTH ***

Pa3oBas HenpepbIBHAs CTOSTHKA 1 pa3 1 pa3 1 pa3 CpenHue 3HaueHUS

CyJlHa y IpUyaia J10 3-X MecCsIIeB B 10 ner B 10 ner B 10 ner MEXLy

0€e3 BO3MOXHOCTH OTBOZA OT CH3HUTUITHBIMH H

pudana KBaJIpaTypHBIMH,
TIOJTHBIMH ¥ MaJIbIMU
BOJIaMH 33JaHHOI
TTOBTOPSAEMOCTH ***

MHOTroKpaTHble CTOSHKU CYZIOB Y 1 pa3 1 pa3 1 pa3 CuzurnitHple OJTHAS

MIPUYAJIOB, CYAOCTPOUTEIBHBIX H B 50 yet* B 50 yet* B 50 mer* | wu manas Boga

CYZAOPEMOHTHBIX 3aBOJOB H T.II. 3aJaHHOM

JI0 3-X MecsIeB, JTH00 MOBTOPSIEMOCTH ***

HEIpPEPBIBHASA CTOSTHKA y IIpAYaia

110 1-2 jet 0e3 BO3MOXKHOCTH

OTBOJIa OT IpHYaa

HenpepsiBHas cTosiHKa 1 pa3 1 pa3 1 pa3 CusuruitHple oHas

miaBy4dero oobekra 6omnee 2-X B 100 ner* B 100 ner* | B 100 ner* | wu manasg Boxa

net 6e3 BO3MOIKHOCTH OTBOJIA C
MecTa CTOSTHKH (Kopaliu-My3eH,
IUTABYYHE TEIIOAICKTPOCTAHIIHH,
B TOM YHUCJIC aTOMHBIC, HHaBy‘{I/Ie
JIOKHU H T.II.)

3aJaHHON
HoBTOpsieMoCTH ***

KpatkoBpemeHnHO
9KCIUTyaTHpyeMble
IIBAPTOBHO-
0TOOIHBIE
CHCTEMBI IIPU

[IpoBenenue Mopckux onepauuii,
OTPAaHWYEHHBIX 10 ITOTOXHBIM
YCIIOBHSIM: UTHTEIILHOCTBIO 10
3-X CyTOK; JUINTENEHOCTBIO OoJiee
3-X CyTOK IIpH 00ecIIeueHnI

Hcxonst U3 TeXHUYECKMX BO3MOYKHOCTEHN CY/IOB,

IUIaBYYUX 00BEKTOB U 000pYHOBaHMUS,

HCIIOJIb3YEMBIX ITPU MPOBEACHUU MOpCKOfI

Oorepanuu, HO HE MEHEEC 1 pasza Broa

(aHeMoMeTpHYecKast CKOPOCTb BeTpa He MeHee 10

CpenHue 3HaYCHUS
MEXITY
CH3UTUHHBIMH K
KBaJpaTypHBIMH,
IMOJIHBIMU U MaJIBIMK




[IPOBEICHUU
MOPCKHX OIepanuii

BO3MOXHOCTH HX IIPEPHIBAHUS H
OTBOJIa CYJIOB U IIABY4HX
00BEKTOB B 3aLIUIIICHHOE MECTO

Mm/c)

BOJIaMH 3aaHHOU
TIOBTOPSIEMOCTH ****

[IpoBeneHne MOPCKUX OIEpaIn, 1 pa3 1 pa3 1 pa3 CpenHue 3HaYCHUS
HE OTPaHUYEHHBIX 110 TTOTOTHBIM B 5-10 mer** B 5-10 B 5-10 MEXITY

YCIIOBUSIM, TIPH [UTUTEITLHOCTH ner** neT** CHU3UTHHHBIMH U
onepauun 10 1 mecsma 6e3 KBaJpaTypHBIMH,
BO3MO>KHOCTH TIPEPHIBAHHS TIOJTHBIMH ¥ MaJIbIMU
oIlepanyy U 0TBOJA CYJIOB B BOJIaMH 3aaHHOH
3alIUIIEHHOE MECTO TIOBTOPSIEMOCTH ****
[IpoBeneHre MOPCKUX ONepauii, 1 pa3 1 pa3 1 pa3 CpenHue 3Ha4YeHUs
HE OrPaHUYEHHBIX 10 TIOT'OJHBIM B 50 ner* B 50 ner* B 50 ner* MeXIy

YCIOBHSM IIPU JUTUTEILHOCTH CH3UTUITHBIMH H
omnepanuii e 1 mec KBaJIpaTypHBIMH,

TIOJTHBIMH ¥ MAJIBIMU
BOJIaMH 3aJaHHOI
TTOBTOPSIEMOCTH ****

* [Ipn coOTBETCTBYIOLIEM 00OCHOBAHHH pacdeTHas IOBTOPSIEMOCTb BHEIIHUX BO3JIEHCTBUIT MOKET IPHHUMATHCS] B COOTBETCTBHH C
PacyeTHBIM NIEPUOJIOM IIOBTOPSIEMOCTH IS IPUYAIBHOTO COOPYKEHUS 3aJaHHOr0 KJlacca KallUuTalbHOCTH, HAIpUMeEp, JUI IPUYaIbHBIX
coopyxkenuii III-IV knaccoB kanuTaabHOCTU ONyCKAaeTCA IPUHUMATh PACUETHYIO IOBTOPEMOCTh BHELIHUX Bo3/eiicTBuil 1 pa3 B 25 ner.

** MeHbIIlee 3HaUeHIE OBTOPSEMOCTH BHEIIHUX Bo3ecTBHM (1 pa3 B 5 1eT) peKOMeHAyeTCsl IPUHAMATH TIPH MTPOBEICHUH MOPCKON
OTIepalliy Ha OTKPBITHIX aKBAaTOPHUSX HA yIaJICHUH OT APYTHX 00BEKTOB, a 6ombimiee (1 pa3 B 10 5ieT) - mpu npoBeIeHUH MOPCKOH OTepamui
MOOIM30CTH OT JIPYTHUX COOPYKEHHUH.

*** [Ipu pacyere JJIMTEIBHO SKCIUTYaTUPYEMBIX IIBAPTOBHO-OTOOHHBIX CHCTEM MOBTOPSEMOCTh PACUETHBIX YPOBHEH BOJIBI pEKOMEHTyeTCs
MPUHUMATh B COOTBETCTBHUH C KJIACCOM KAIMTaJIbHOCTH MPUUYAIBHOTO COOPYKEHHUS: JUIsd coopykeHuit [ kimacca - 1 pa3 B 100 net; ans
coopyxenuit I u I1I knaccos kanuransHOCTH - 1 pa3 B 20 sieT; 11 coopykeHuit [V xiacca kanutanbHOCTH - 1 pa3 B 10 ner.

**%% [Ipu pacueTe KPaTKOBPEMEHHO KCIUTYaTHPYEMBIX IIBAPTOBHO-OTOOHHBIX CUCTEM IO IPYIIE 6 MOBTOPSIEMOCTh PACUETHBIX YPOBHEH
BOJIBI PEKOMEH/IYETCs IPHHUMATE HEe MeHee | pasa B ToJl, [UIs IBAapTOBHO-OTOOMHBIX cUCTEM I10 rpymre 7 - 1 pa3 B 5-10 jeT B 3aBUCHMOCTH OT
CTECHEHHOCTH aKBAaTOPUH U yJaJEHHOCTH MECTa IPOBEACHHS MOPCKOH OIepalny OT APYTHUX COOPYXKEHHH, a JUIs MIBAPTOBHO-OTOOHHBIX
ycTpoiicT no Tpymme 8 - 1 pa3 B 10 mer.

Ta0muma 8

HanOonpmmii pazMep CHITydTa TIaBy4Yero Ho 25 50 100 200 n
00BeKTa @j, M Oonee
Kosddumuent £ 1 0,8 0,65 0,5

6.3 PacueTHble 3HaueHUs nonepeuHoit &, kH, u npogonsuoii &y, | kH, cocTaBnsrommx
CHJIBI OT BO3JICHCTBYS TCUCHHSI HA TUIABYYHE OOBEKTHI CIICIyET ONPEACIIATh 10 GpopMysiam:




= £ 2
Qe = Cp S AN, (35)

- “ 2
N-: _ng"qf'vi , (36)

rae “ru A - coorBercTBEeHHO GOKOBas M 106OBAS MOABOAHBIC IIOMANU APYCHOCTH IIABYYHX
0OBEKTOB, M 2

Ty, Ty - obobuaronme Ko3phUIHEHTH MPOIOIBHON M MOIEPEUHON CHIIBI BO3ACHCTBHS

TEUYCHHUSI, OTPEACIIEMbIC C YIETOM COOTHOIICHHS OCAJIKH IJIaBy4ero OObhEKTa U TITYOMHBI BOJIBI
(npunoxxenne K);

P; u P} - IMomnepeuHas W IHIpoaoJIbHaA COCTABJIAIOIMIME CKOPOCTH TCUYCHUA, M/C,
MNPpUHHUMACMbIC B COOTBCTCTBHU C Ta6.]'IPII.IeI>i 7.

6.4 PacueTHble MaKCHMMaJIbHBbIC 3HAYCHUS ITOMEPEUYHOM ¢, kH, u npojgonsHo A, kH,
TOPU3OHTAIIBHBIX CHJI OT BO3ACHCTBHUS BOJIH Ha IUIaBYYHE OOBEKTHI CIEAYET ONPENENsTh IO
dbopmynam:

(= @poghd;, (37)

N =moghd; | (38)

rae @ - kKod(GQHIMEHT, 3aBUCAIMI OT OCaaKM &;, M, IUIABy4ero oObEKTa; MPUHUMAETCS IO
rpaduky Ha pucyske 15;

i - K03(Q(UIMEeHT, NpUHUMaeMbli Mo Tabmune 9, B KOTOpoll @; - HauOOIBIINI
TOPU30HTANIBHBIN pa3Mep MPOAOIBHOTO CUITY3Ta MOJBOTHON YaCTH IJIaBy4ero o0beKTa, M;

/1 - BBICOTA BOJHBI 00eceYeHHOCTRIO 5% B CHUCTEME, M;

Aru A - 0603HaueHNS Te Ke, 9To U B 6.3.
a
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Pucynox 15 - I'padpuk 3Ha4enunii kodpduumnenra =

IIpumeuanue - Ilepuon M3MEHEHUs BOJHOBOW HArpy3ku cCileAyeT NPUHUMAaTb PaBHBIM
CpelHEMY IIEPHOLY BOJIH.



Tabauua 9

ap i n 0,5u 1 2 3 4 u Gonee
MeHee
Koadhdumment 1 0,73 0,5 0,42 0,4

6.5 IIpu pacuere THIAPOTEXHUYSCKUX COOPYKCHHI Ha JICWCTBHE HATPY30K, MEPEIAIONTUXCS
OT TUIaBY4YMX OOBEKTOB Ha TNallbl, KOPHEBbIE YacCTH NPHUYAIOB M AaHKEpPHbIE OMOPHI (IS
NPUHATOTO KOJWYECTBA, KaimuOpa U JUIMHBI CBSI3€M, 3HAYEHUs HATSDKCHHUS CBS3ed B
MEePBOHAYAILHOM COCTOSIHMM, MAcCChl TTOJIBECHBIX IPY30B U MECTa UX 3aKPEIUIeHHs ), HEOOXO0AUMO
OIPENEIATh:

TOPU30HTAIIBHBIE U BEPTUKAJIbHBIE HATPY3KH HA COOPYKEHUS U aHKEPHBIE OIIOPHI;
HanOOJIbIINE YCUIIHS B CBSI3AX;
MepeMeIeHHs TUIaByYuX 00BEKTOB.

[Ipumeuanue - Ha MopsAX ¢ NpuiavMBaMy M OTJIIMBaMH OIPEICIICHUE YCWIMM B dJIEMEHTax
pacKperIeHus ClaeayeT IPOU3BOAUTH IIPU CAMOM BBICOKOM M CAMOM HU3KOM YPOBHSX BOJIBI.

6.6 Harpy3ku Ha aHKepHbIE OIOPBI, YCUJIUS B CBS3AX M MEPEeMELICHUs MJIaByYUX 00bEKTOB
HEOOXOJUMO OINpeAeNsATh C Y4YeTOM JHWHAMUKH JAECUCTBUS BOJIH, NPU STOM COOTHOILIEHHS
NEpUOJIOB CBOOOHBIX U BBIHY)KJCHHBIX KOJI€OaHHH TIaByuYnMX 0OBEKTOB JOKHBI IPUHUMATHCS
13 YCJIIOBHS HEAOIYIICHUS PE30OHAHCHBIX SIBJIICHUM.

Harpy3ku or HaBajia IPUIIBAPTOBAHHOIO CY/IHA HA COOPYKeHHe
6.7 Harpy3ky OoT HaBaJia NpUIIBAPTOBAHHOIO CyAHAa Ha coopyxeHue ¢ , kH/M, mox

JIEHCTBUEM BETpa, TEUCHHS W BOJIH, BRICOTA KOTOPHIX MPEBBIMIACT TOMyCKAeMbIE TP IIIBAPTOBKE
3HaueHus no tabnuie 10, caenyer onpenensTs mno Gopmymne

Qfo f

Iy

g =11 (39)

rne Ui - momepedHas cuioa OT CyMMapHOTO BO3JEHCTBHS BETpa, TedeHHs W BOJH, KH,
orpenensemMas corinacHo 6.2-6.4, 6.6;
{4 - IIMHA yJacTKa KOHTAKTa CYJHA C COOPYKEHHEM, M, TPHHUMAEMasi B 3aBHCUMOCTH OT

COOTHOILIEHUS JUIMHBI Mpuyana i, M, U JJIUHBI NPSIMOJIMHEHHOW YacTH OopTa cyaHa (Win
00HOca) {, M, COOTBETCTBEHHO:

npu L 2! fg =1,



npu L <} g =4,

[Ipumeuanue - J{ns npudanbHOoro ¢ppoHTa, 00pa30BaHHOIO HECKOJBKHUMH ONOPAMU HIIU
HaJlaMy, paclpeeseHue Harpy3Ku OT IPUILBAPTOBAHHOIO Cy/IHA CJIEAYET IPUHUMATDH TOJIBKO Ha
T€ U3 HUX, KOTOPBIE PACIIONAraloTcs B Mpejeliax NpsMOJIMHEHHOM yacTh 0opTa cyaHa.

Taomuma 10
Yron noaxoza BbICOTHI BOJIH #5%, , M, IOIycKaeMble IIPH LIBAPTOBKE CYIHA C
(ponra o K pacyeTHBIM BOJJOM3MEIIIEHUEM ¥ , THIC. T
IaMeTpaibHON
IJIOCKOCTH CyAHA o,
rpaj
1o 2 5 10 20 40 100 200 n
Oonee
o 45 0,6 0,7 0,9 11 1,2 15 1,8
90 0,9 1,2 15 1,8 2 2,5 3,2

J{ns yTOUHEeHUsT BOJIHOBOM COCTaBJISIIOIIEH HArpy3kd Ha MPHYAIBHOE COOPYKEHHUE OT
MPUIIBAPTOBAHHOIO  CyJHA  JIOMYCKA€TCSd  MCIOJb30BAaHWE  METOAWKH,  YYUTHIBAKOLIEH
JAHAMUYECKUH XapaKTep BOJHOBOTO BO3JCHCTBUS U CIIPABEJIMBOM BO BCEM JHANA30HE BBICOT

BOJIH #5%, 6€3 OrpaHUYEHHs €ro JOIMyCKaeMbIMU 3HaYeHHAMH (ripusnosxenue JI).
Harpy3ku ot HaBaJia cy/lHA IPH MOAX0/ie K COOPYKEHUI0

6.8 KiHETHUECKYIO DHEPTHIO HaBama cyaHa g, kJ[X, IpH MOAXOAE €ro K IOPTOBOMY
pUYATbHOMY COOPYKEHUIO CIIeIyeT ONpeAensiTh o popmyre

s
E =1,.:.f—3

g o (40)

rae W - pacyeTHOe BojoM3MelieHne (Macca) CyaHa, T;

Y& - HopManbHas (K MOBEPXHOCTH COOPYKEHHMsI) COCTABIISIONIAs CKOPOCTH IIOAX0/1a CY/IHA,
Mm/c;

¥ - KOOQUIHMEHT, YYUTHIBAIOIIUI YCIOBUS IIBAPTOBKU MW KOHCTPYKLHUIO MPUYAIBHBIX
COOPYKEHHUI.



3HaueHHs HOPMAILHOM COCTABIAIOIIEN CKOPOCTH mHoaxoga Fg u  koddduumenra
¥ peKOMEH1yeTCsl Ha3HayaTh, UCIOJb3Ysl CIIPAaBOUHBIE JaHHBIE TPHIIOKEHUS M.

6.9 Tlomepeunyio TOPU3OHTANbHYIO CHTy &g , kH, oT HaBama cymHa HpH HOAXOJE K

COOPYKEHUIO CICAYCT ONMPCACIIATh JJIA 3aJaHHOI'O 3HAUCHHUA SHCPIrur HaBalla CyaHa B , K]_I}K,

1o rpaduKam, MOJTYYEHHBIM COTJIACHO CXEME PUCYHKa 16, clieys 0 HampaBiIeHHUIO HITPUXOBOM
JIUHUU CO CTPEIKAMH.

al fu &)

a - ot sHeprun Fyy ; 6 - OT HArpy3Ku Fg

Pucynok 16 - Cxema nocrpoenusi rpadpukoB 3aBUCHUMOCTH JAedopmanuii 0T00HHOTO
yCTpoiicTBa (M IPHYAIBLHOIO COOPYKEHHs) [t
CymmapHas sHeprus aepopmanuu Zgs , kJIk, JOIKHA BKIIOYATh SHEPIUIO Ae(opManun
0TOOMHBIX ycTpoiicTB &, , kJ[K, U dHepruio Ae(opMaluy IPUYAILHOTO coopyxkeHus £y, kJIx;

npu £; 2 10E;penuuuny £; nomyckaercs He yUMTHIBATS.

DHepruro aepopManuy NPUYATHLHOTO CoopyxkeHHs £ , kJ[K, ClIemyeT ONpenesTh Io
dbopmyre

1 &
Fo=_._9
! o (41)

1

rae % - kod3(Q(UIUEHT KECTKOCTH IPUYAILHOTO COOPYKEHHS B TOPH30HTAILHOM IOIIEPEYHOM
HanpaBieHuu, KH/m.

[pononeHas cuna & , kH, oT HaBana cygHa NpH HOAXOAE K COOPY/KEHHIO IOJDKHA
OTpEeNeATHCA 10 hopMyJIe

Fo =nFy, (42)

rae # - KodQQUIMEHT TpeHHs, NPUHUMAECMbIH B 3aBHCHUMOCTH OT MaTepualla JIULEBOU
MOBEPXHOCTH OTOOMHOTO YCTPOWCTBA: MPH MOBEPXHOCTH W3 OETOHA WM pe3uHbl # ~0,5; mpu



JIEpEeBSIHHON TTOBEepXHOCTH H = (,4; mpHu MOIUATHWICHOBBIX Opychsax # =0,1-0,15.

6.10 domyckaemoe 3HAYCHHE HOPMAIBHON K TMOBEPXHOCTH COOPYKCHHS COCTABIISIOIICH
CKOPOCTH MOAXO0/a CyAHA ¥agm , M/C, CIIEIyeT ONpeneaTh 0 (GopMyIie

2 Efof

g =
adm W (43)

rne i - sHeprus nasana, kJ[K, IpUHMMaeMasi 110 rpauKaM, MOJYYEHHBIM COIJIACHO CXEME

pucynka 16 ans coyuas HauMeHbIueit omyckaeMoil CHiTbl g Ha MpHyYanbHOe COOpYyKeHue (MIu
Ha OOpT CyaHA);
Wu ¥ -0003HaYCHUS TE XK€, UTO U B 6.8.

CrnenyeT y4uThIBaTh, YTO OTPAHHUYEHUE CKOPOCTU MOJXOJa K COOPYKEHUIO MOKET OBbITh
OOYCIIOBJICHO Pa3MBIBAIOIIMM BO3JCHCTBHEM HA JIOHHBIC OTJIOKCHUS W/WIM KPEIUICHHWE JHA
aKBaTOpUM BOJHM3U COOPYKEHHS, OKa3bIBAEMBbIM IMOTOKOM, BO3HHUKAIOUIUM 32 CUET pPabOThI
JIBOKUTENIEN Cy/IHA.

Hany3KI/I Ha COOPY/KECHUSA OT HATSKCHUA HIBAPTOBOB

6.11 Harpy3kn OT HaTsDKEHUS IIBApTOBOB JIOJDKHBI  ONPEACTATHCS C  YUETOM
pacripesie/ieHUs] Ha IIBapTOBHbIE TyMOBI (WJIM PBIMBI) TOMEPEYHON COCTAaBIIAIONIEH cyMMapHOU

cunbl &, KH, OT melicTBHS Ha OHO PacYETHOE CYAHO BETPA U TeueHHMs. 3HaueHus iy, KH,
NPUHUMAIOTCS COTJIacHO 6.2, 6.3.

Bocnpunumaemyto onHoit Tym60it (unmm peiMoM) cuity &, KH, Ha ypoBHE KO3BIpbKa
(pucyHok 17) oT Bcex cynoB, HIBapTOBBI KOTOPBIX 3aBEJEHBI 32 TyMOY, a TaKKe €€ IMONEPEUHYI0

Sg, kH, npomonbHyio <y, kKH, U BepTHKambHYI0 &, KH, IIPOEKIHH CeLyeT ONpeneNnsTh 10
bopmymnam:

5= Qfof
s o cosf o (44)
Qfof
g =
¢ T (45)
Sy = mcosocosf (46)
S, =San (47)

rAe # - 9UCJIO paboTaromux TyMO, IpuHIMaeMoe 1o Tadsmie 11;
o, § - yIJIpl HaKJIOHA IBAPTOBA, TP, IPHHUMAEMBIE 1o Tabmuie 12.



Pucynok 17 - Cxema pacnpeejeHus1 yCHJINSI HA TYMOY OT HATSI’KEHUS IIBAPTOBOB

Taomuua 11
HauGonpnias JIMHA CYIHA fyay , M 50m 150 250 300 u
MeHee Ooiee
HauOoisiee paccTosiHue MEeXIy 20 25 30 30
Tymbamu {5, M
Yucio paboTaromux TymMO # 2 4 6 8
Tabmuma 12
Cyna [Tonoxxenus TymO Ha VYTIBI HAKJIOHA IIIBAPTOBA, TPAJT
MpUYaTHEHOM
COOPYKEHHUH
o ol
CYITHO B TPY3y CYIHO
MOPOKHEE
Mopckue Ha xopnone 30 20 40
B ThUTY 40 10 20




Peunbie naccaxxupckue u | Ha kopnone 45 0 0
Ipy30IacCaKUPCKHE

Peunsie rpy3oBbie To xe 30 0 0

[Tpumeuanue - [Ipu pacmonoXeHUu MIBApTOBHBIX TyMO Ha OTJAENIBHO CTOSIIMX (yHIaMEHTaxX
3HayeHue yrna & cruemyeT NPUHUMATh PaBHBIM 30°.

3HaueHUe CHIIbI HATSDKEHWs miBaproBa ¥ , kH, mius cymoB peyHoro ¢uiota JOKHO
MPUHUMATHCA 110 Tadsmie 13.

Tabauua 13
PacuetHoe Cwuita oT HaTsDKEHUS BapToBa .5, KH, 1s cyoB
BOJIOM3MEIIEHUE CyTHA
B Ipy3y [}, TBIC. T
MaCCaXXUPCKUX, TPY30IaCCaKUPCKUX, TPY30BbIX U
TEXHUUYECKOT0 (I0Ta CO CIUIOMIHON TEXHUUYECKOro ¢uota 0e3
HAJICTPOMKOU CILIOIIIHOM HAJCTPOUKHU
0,1 u menee 50 30
0,11-0,5 100 50
0,51-1 145 100
1,1-2 195 125
2,1-3 245 145




3,1-5 - 195

5,1-10 - 245

Boiee 10 - 295

Cuny, mepeaBaeMyr0 Ha KaXIyl0 KOHIIEBYID TyMOY HOCOBBIMH WJIH KOPMOBBIMH
MPOJOIBHBIMU LIBAPTOBAMHU, NI MOPCKUX CY/IOB C PAaCYETHBIM BojgousMelieHneMm 6omee 50 Thic.
T clelyeT IPUHUMATh PABHOM IIPOJONBHOI COCTaBIsIOmIEH cymmapHO# cuibl Mg , kH, or

JIeCTBUS BETpa M TEUCHHUS HA MPUIIBAPTOBAHHOE CY/IHO, OIPEACICHHOMN COTIAaCHO TpeOOBaHUAM
6.2-6.4.

[Ipumeuanue - bonee TOUHOE ONpeaeIeHNe YCHINM B HIBAPTOBBIX C YUETOM KOHKPETHOU
CXEMBI IIBAPTOBKH CYJHA MOXKET OBITh BBIMOJIHEHO 1O (hopmyam mpuinoxenus H.

6.12 JInst  crenuamuM3upoOBaHHBIX  NPUYAJIOB  MOPCKHX  IOPTOB, COCTOANIMX M3
TEXHOJIOTMYECKON TUIOMAAKA M OTIAENBHO CTOSIIMX MajJOB, 3HAYEHUS CYMMAapHBIX CHI o

N;fgf OT JACHCTBUA BCTpa, TCUCHUA W BOJIHCHUA, ONPCACIICHHBIC COTJIACHO 62, 63, JOJIXKHBI
pacipeaciaTbCa MEXKAY I'pyIlilaMu MBAPTOBHBIX KaHATOB CICAYIOIIUM 06pa30M:

a) Ha HOCOBBIC, KOPMOBBLIC ITPOJOJIBHBIC U ITPUKUMHBIC KaHATHI - 10 UBQ&)E ) KH;

0) Ha mmpuary - o U600 | kH.

Ecnu kaxxgas rpynna HIIBapTOBOB 3aBOAMTCS HAa HECKOJIBKO MAlOB, TO paclpeacicHue
YCHIHIT MeXIy HHMH [OMyCKaeTcs MPUHUMATh PaBHOMEPHBIM. 3HAYEHHS YIJIOB ¢ m & (CM.
pucyHok 17) u uumcio paboTalomMX TyMO CledyeT YyCTaHaBIMBaTh IO PACIOJIOKECHUIO
[IBApTOBHBIX MaJIOB.

[Ipumeuanue - [{ns1 CKBO3HBIX NpHUYaNbHBIX coopyxkeHui I u Il kimaccoB, pacronoKeHHbIX
Ha HEJOCTAaTOYHO 3alUIICHHBIX OT BOJIHEHMS aKBaTOPUAX, PEKOMEHAYETCS Y4YUTHIBATh
BOJIHOBYIO COCTABJISIOIIYI0 IIBAPTOBOW HArpy3KH Ha IpPUYal, ONPEIEIIEMYI0 Ha OCHOBE
anpoOMpPOBaHHBIX Ha MPAKTHKE TUHAMUYECKMX METOJIOB pacueTOB KadyKH MPHUIIBAPTOBAHHOTO
Cy/IHa Ha BOJIHEHUU WJIM MOJENBbHBIX UCOBITAHUN. /ISl mpeaBapuTENbHBIX OLICHOK JIOIMYCKAeTCs
UCIIOJIb30BaHNE METOAUKH, IPUBEICHHON B IIPUIIOKEHUU JI.

7 JlenoBble HATPY3KHM HA THAPOTEXHUYECKHE COOPYKEHUS
OcHOBHBIE pacyeTHbIE MOJI0KEHUS

7.1 JlenoBble Harpy3ku Ha TUAPOTEXHUYECKHE COOPYKEHHUS IOJDKHBI ONPEAEIAThCS Ha
OCHOBE CTaTUCTHMYECKHUX JAHHBIX O TMAPOMETEOPOJIOTHYECKUX U JIENOBBIX YCIOBHUAX B PaliOHE



pacIoJIOKEHUSI COOPY>KEHHS, MCXOIsl W3 MX €XKEroJHOM BEpPOSTHOCTH MPEBBILICHUS
(obecrieueHHOCTH), YCTaHABIMBAEMbIX B 3aBUCHUMOCTH OT Kjacca COOpy:KeHui mo tabmuue 14.
Harpy3ku 0T0 71b/1a Ha COOPY>KEHUS ONPEIEIIAIOTCS Ha IEPUOJ JIEAOBBIX BO3JICHCTBUIA.

Tabmuna 14
Kunacc coopyxenust (] ", v
Exeromanas BeposTHOCTh MpEeBbIIEHUS (00E€CIIEUeHHOCT) # | 0,1 1,0
%

7.2 B 4nciI0 UCXOIHBIX TAHHBIX MO PACUYETY JIETOBBIX HATPY30K BXOJSAT:
XapaKTePUCTUKU T€OMETPUUYECKUX pa3MepoB U (opM pernbeda JeTHOTO MOKPOBa;
TOJIIIUHA JIb]IA;

nepenajbl TeMieparyp, HEOOXOJMMbIE IpPU pacyeTe Harpy3kd OT TeMIepaTypHOro
paciupeHus;

MaKCUMaJbHasi U MUHUMAaJIbHAsI CKOPOCTH TI0JIX0/1a JIbJla K COOPY>KEHHIO;
TeMIIepaTypa BO3yxa, He00XoAuMas JUIsl pacueTa POYHOCTH JibJa; CKOPOCTh BETpa U Mp.

7.3 UcxonHble HaHHBIE IS pacueTa JIEJOBBIX HArpy30K CcJeayeT Ha3HadaTh ITyTeM
CTaTUCTHUYECKONW 0OpabOTKU MaTepHallOB HATYPHBIX HAOJIOJEHUN B COOTBETCTBUH C €XKETOJHON
BEPOSITHOCTBIO IIPEBBILICHMS 110 KJIACCY COOPYKEHHM.

[Ipu oTCYyTCTBUU MaTepHalloB HATYPHBIX HAOJIIOJEHHWI JIElOBBIX YCIOBHUN 3a HCXOJHBIE
JIaHHBIE [IPUHUMAIOTCS 3HA4YCHUS [1apaMeTpoB, IIOJIy4YEHHbIE pac4yeToM 1o
TUAPOMETEOPOJIOTUYECKUM YCIOBUSIM MECTHOCTH, COOTBETCTBYIOIIMM 3aJaHHOM €KEerOoJHOU
BEPOSITHOCTH IIPEBLILICHUS.

7.4 HpO‘{HOCTHBIC XAPAKTCPUCTUKU JICAAHOTO ITOKpOBa: MPCACIIbI MPOYHOCTH JibJa IMPU

cxatnu £, msrube £y, MITa, ciemyeT BEIUMCIATH 1O QOpMyTaM:

Fo= L3 o)
‘ Mg ! ' (48)
Re =04(Cy +44), (49)

rae 1V - KOJIMYECTBO CJIOEB OJMHAKOBOM TOJIIMHBI, HA KOTOpoe pa3duBaercs (MO TOJILIMHE)
paccMaTpuBaeMoe JIeASTHOE MoJIe, IPH dTOM A #3;

'} - 3HaueHHe MPOYHOCTH JIbJAa Ha OJHOOCHOe cxarue, Mlla, B i -m cioe npu



Temneparype ij;

Fiv - IOBEpUTEJIbHAA TPAaHUIA CIIy4YalHOW MOTPEUIHOCTU ONpPeaAcICHUI i, MIla,
omnpenesieMas METoaMi MaTeMaTHYECKON CTaTUCTHKH;

Chu £y - 3HaYeHME NIPOYHOCTH IbJAa Ha OJHOOCHOE ckatue, MIla, B HWXHEM cloe
paccMaTpuBaeMoro JIEASHOrO MOJIA MPHU TeMIeparype fx U JOBEpHUTENIbHAs TpaHulla caydyailHOU

norperHocTy onpenenenuit 'y, MIla, onpezenseMble Tak ke, Kak = n Ly ;

Iy - TeMmmeparypa JibJla Ha TpaHHIlE JieI-Boja (TeMmmeparypa 3aMmep3aHusi), paBHas IJis
npecHoii Boasl 0 °C, a 1714 colleHoil BoAbl onpenenseMas no gpopmyne fp = ~0.U57s, rne &, -
COJIEHOCTE BOJBI, %o.

7.5 HopMaTuBHOE 3HAaueHUE Lj ONpeneNnseTcss ¢ y4eTOM TEeMIIEpaTyphl B i-M CIOE Kak
cpenHee apupMETHUSCKOE 3HAUYCHUE MTPOYHOCTH JIbJa B COOTBETCTBUU C METOAMKOW MCTIBITAHUS
JIbJ1a HA OJJHOOCHOE CKATUE COIVIAaCHO PEKOMEH1yeMOMY IPUIIOKEHHUIO I1.

Pacnipenenenue temneparypsl 110 TOJNIIUHE JIbJAa U ONPEAEICHUE €€ 3HAYEHUA B I -M CJIO€
IPUHUMAETCS 10 HATYPHBIM JIaHHBIM WJIM MpPH HUX OTCYTCTBUM HAa OCHOBE PELICHMsS 3a/adyu
TEIUIONPOBOAHOCTH IIPU CTAllMOHAPHOM pEXHUME IO TEMIIEpaType BO3.yXa, CKOPOCTH BETPA,
JEHCTBYIOIUM TEYEHHSIM COOTBETCTBYIOILEH €KEroHONW BEPOSTHOCTU MPEBBIIIEHUS C YUYETOM
KJ1acca COOpYKEHUH.

HpI/I OTCYTCTBHUU OIBITHBIX HAHHBIX 3HAYUCHUC C;‘ AOIIYCKACTCA NMPHUHUMATH I10 Ta6J'II/ILIaM
15u l16.

Tab6mumna 15

Tun JlOBEpHTENBH | TemmepaTypa JIba B i -M CIIO€ JIEISHOTO HONs &,

KPHCTAILTMYECKOM as oC
CTPYKTYpBbI BEPOSTHOCTE,
TIPECHOBOIHOTO o
nbaa
0 -3 -15 -30
Bnavenns - £y, MIla

3epHUCTBIN 1,2 3,1 4.8 5,8
(CHEXXHBIN)




0,95 +0,1 +0,2 +0,3 +0.4
0,99 +0,1 +0,3 +0,4 +0,6
[Tpu3maTudeckwmii 15 3,5 5,3 6,5
(cTronGuarskrit)
0,95 +0,2 +0,3 +0,4 +0,5
0,99 +0,3 +0,4 +0,6 +0,7
BosoxkHUCTBIH 0,8 2,0 3,2 3,8
(1IECTOBATO-HUTOJIb
YaTbIi)
0,95 +0,1 +0,2 +0,3 +0,4
0,99 +0,1 +0,3 +0,4 +0,6

[Ipumeuanue - B nepuoji BeceHHero JIeZJ0X0/a Ipu Mepexoie TeMIepaTypbl BO3ayXa uepes
HOJTb JIOIYCKAeTCsl MPUHUMATh TEMIIepaTypy JibJa PaBHON HYIIO MpH ToimuHe ipaa: 0,5 M -
yepe3 1 cytku; 1 M - uepes3 5 cyTok; 1,5 M - uepe3 11 cyTtok; 2 M - uepes 19 cyTok.

Tabnuua 16
Tun JloBepUTeIbH KonunuecTBo uaKkoit Gasel B i -M ciioe JeAsTHOTO
KpHUCTATIINIECKO as nons, £y, r/Kr
U CTPYKTYpBI BEPOSATHOCTb,
MOPCKOTO JIbAa o

200

100

50

25

10




3navenus C; 4 MIla
3epHHUCTHIN 0,8 1,0 1,6 3,4 6,0 8,4
0,95 +0,2 +0,2 +0,2 +0,4 +0,5 +0,5
0,99 +0,3 +0,3 +0,3 +0,6 +0,7 +0,7
BosoxkHUCTBII 0,3 0,4 0,7 1,9 3,9 6,0
0,95 +0,1 +0,1 +0,1 +0,2 +0.4 +0,5
0,99 +0,1 +0,1 +0,1 +0,3 +0,6 +0,7

[Ipumeuanue - KomuuecTBO >kuakoi ¢(a3el B i -M CJO€ JEASHOTO IOJS, £y, T/kT,
ompeensieTcs: mo GopMynam:

E; = -5, (1-0,018,)/0,018;, 0<g < -730°C;

: 1,06 - 0,005
FN 0 03-0,014, . T3 <h <2240

2 1,17 = 0,005,
. == —S_ - .
1 1 2,0 + 0,1065! , 22,4 < ﬁz. < —3[] C

IJI€ - COJIEHOCTh JIbJIA B I -M CJIO€ JIEJSHOTO TOJIsA, OTPEIEIIsieMast IO ONBITHBIM JTaHHBIM, &
[PU UX OTCYTCTBHHU MPUHAMAEMasi OJIMHAKOBOM 110 TOJIIMHE MOJIS U paBHOH 0,25, /U151 b2
BO3pacToOM 110 ABYX Mecsues win U, 155, s np1a Bo3pactom 2 Mecsiiia u Gosee.

3HauecHUE I[OBGpHTCJIBHOfI BEPOATHOCTH <& BCIMYUH Rc n R_}" npu pacderax JICOOBbIX

Harpy3ok npuHumaercs paBHbIM 0,99 nns coopyxenuii I knacca u 0,95 - s coopyxenuit 1 n
IIT xnaccos.

7.6 Ilpu paccMOTpeHMM NPOYHOCTH JbJa B YCIOBHUSX IEPBOM MOABIKKH PEYHOTO



JNEIAHOTO MOKPOBA 3HAueHHs F.u & f, onpeeneHHsle mo gpopmynam (48) u (49), nomyckaercs
YMEHbILIATh yTEM YMHOXEHHS UX Ha KO3 (DULIMEHT, MIPUHUMAEMBbIH:

1utst pek 6acceiitna Cpennero u Bepxuero Amypa u rora 3a0aiikanbs - 0,45;

st pek Oacceiina Hwknero Amypa, Cpenneit Jlenwl, Enuces no Enucelicka, O0u 10
OKTAOPLCKOIO M ceBepa eBporeiickoii yactu Poccun & - 0,5;

U1t pek Oacceitna Bepxuero Jluenpa, Bepxueit Bonru, Kamber u To6ona, HuzoBbs [{oHa,
Bonrn, Ypana u O6m, mexnaypeubss O6u u Enmces, Bepxneii Jlenbl, Anmana u KpaifHero
ceBepo-Boctoka Poccun - 0,64,

JUis HUKHUX TeueHudd Exrces u JIeHbI U pek ux Mexaypeubs, pek Oacceitna Antas - 0,83;
JUTSL pEK IICHTPa, CeBEpO-3ariajia u I0ro-BoCToKa eBporneickoi yactu Poccun - 0,83.

7.7 CtpoeHue neasHOro mojs (PeYyHOro M MOPCKOT0) OIpeneiseTcss MO JIaHHBIM
KpUCTAJIIOrpapUuecKoro UCCIe0BaHUs; IPH UX OTCYTCTBUHU JOIYCKAETCs IPUHUMATh, YTO:

JIEJSTHOM TIOKPOB OTKPBITHIX 03€P, BOAOXPAHWIHIL U KPYIIHBIX PEK COCTOUT U3 3€PHUCTOrO
Y IIPU3MATUYECKOIO JIbJOB,;

HeﬂHHOﬁ IIOKpPOB MOpCﬁ U YCTBCBBIX YYAaCTKOB PCK, BIIAJAaOIHUX B MOP:A, COCTOHUT U3
3CPHUCTOTIO U BOJIOKHUCTOTO JIBJA0OB.

TOJ'IHII/IHa CJI0d 3CPHUCTOr0 JibAad, paclojiararomerocsa B BerHGI\/'I qacTu JC€OAHOIO
IMMOKpOBa, OTHOCUTCA K TOJIIIHUHE CJIOA IMPU3MATUYICCKOTO UJIK BOJIOKHUCTOT'O JIbJla KAK 1:3.

Harpy3ku Ha coopy:KeHusi OT 1oJieil POBHOIO JIb/a

7.8 Harpy3ky OT BO3IEHCTBHS JABIKYIIMXCS JICISHBIX TIOJIEH Ha COOpPYKEHHS ¢
6EpMUKANLHOU nepeonell 2panblo HEeOOXOAUMO OIPENeNATh: Ha OTAENbHO CTOALIYI0 OHOpY
(pucyHoxk 18) ¢ nmepeaHeil TpaHbO B BHAE TPEYrojbHUKA, MHOIOIPAaHHUKA WU

IMIMHAPHYECKOro ouepranus £z p , MH, 1o opmyie

F, , =126°107Vhy Jmdy ky R, otgy | (50)

a CEKIIHIO TIPOTSIKEHHOT0 coopyxkeHus (pucynok 19) # w, MH, no ¢popmyie

B, , =22:107Vhy [AkyoR, | (51)

rae - CKOpoCTb JBHMXXEHHS JICASHOTO MOJs, mM/c. [lJis BOJOXpaHWIUIL U MOpEH TOoIMycKaeTcs
IPUHUMATH CKOPOCTbH JABMKEHUS JIEASHOrO MOJs paBHOU 3%-HOMY 3HAUEHHIO CKOPOCTH BETpa B
pacyeTHBIN MEPHOJ BPEMEHHU €XETOJNHON BEPOSATHOCTH MPEBBIIIECHUS B 3aBUCUMOCTH OT Kilacca
KaIIUTAJIbHOCTU COOPY/KECHUS;

/4 - TONIIMHA POBHOTO JIbJIA;



#2 - K03 dunreHT GopMbI ONTOPHI B IJIaHE, MPUHUMAEMbIH 110 Tabuie 17,

A - MakcuManpHas IUIOIIA[b JIEASHOrO MOJs (WIM CyMmMMapHas IUIOHIaJb HECKOJIBKUX

JCOAHBIX noneﬁ, OKa3bIBarOIIX AAaBJICHUC OAPYT Ha I[pyra), M 2 , KOTOpass MOXECT BOSI[CIZCTBOB&TI)
Ha paCCqHTLIBaeMLIﬁ QJICMCHT COOPYIKCHUS, OIMPCACIIACMAa IO HATYPHLIM H8.6JIIOI[CHI/I$IM Ui

IPUHUMAEMAs B 3aBHCHMOCTH OT TIOTIEPEUHEIX Pa3sMepOB IIPOJIeTa COOPYKEHHs Kak 4 = 3 (rie
{ - IpOJIET COOPYKEHNUSA);
Ky - K03 OUIMENT, TPUHUMAEMBIH 110 Tabuie 18;

kg7 - koo UIMEHT, TPUHUMAaeMBlii 1o Tabnuue 19;

Y- IIOJIOBHHA YTJ1a 320CTPEHHS NIepeIHEH TPaHu ONOPHI B TUIaHE HA YPOBHE JICHCTBUS JIba,
rpaa; Ais OMOpHl B BHJE MHOTOTPAaHHHKA WM TMOJYHUPKYJIHHOTO OYEPTAaHUs HEOOXOIMMO
npuHumatre ¥ = 70°;

K, - 0603HaueHHUE TO XKe, UTO U B 7.4;

£ - IIIOTHOCTH BOJIBI, KI/M- .

i

-
—— ‘_D
—a-]

Pucynok 18 - Cxema NpuJI0keHUs1 HATPY3KH OT ABHKYLIEr0Cs1 JICASIHOTO MOJIS HA OTAEJIbHO
CTOSIIYI0O BEPTHKAJIBLHYIO OIIOPY



Pucynox 19 - Cxema npuJiokeHUsi HArPY3KH OT ABUIKYILEr0CsI JIEASITHOTO MOJIS HA CEKI[UI0

COOpY KEeHUs
Taomuua 17
Koadduruent J171s1 oniopsl ¢ epeiHel TpaHbIo B BUJIE
(bopMbI
IepeIHen
TPaHH OTOPHI B
JIaHe
TPEYTOJIbHUKA C YTJIOM 3a0CTPEHUSI B | MHOTOIPAaHHH | MPSMOYTOJIb
mwiane =7, rpan Ka UiIn HHKa
MOJYLUUPKYIb
HOTO
ouepTaHus
45 60 75 90 120
e 041| 047 | 052| 058 | 0,71 0,83 1
[Ipumeuanue - B ciiyyae moABHMIKKM CMEP3ILIETOCS C ONMOPOH JIEASHOTO MOJIA JJIsl OTIOPHI C
nepeAHeil rpaHbl0 B BUJE TPEYTrOJbHUKA U NPSIMOYTOJbHHUKA MpPUHUMAeTcs # =1 nis
OMOp C MNEpEeIHEW IpaHbl0 B BUAE MHOTOTPAHHHUKA WIM MOJYLHMPKYJIBHOIO OYEpTaHUS
m=1,26.




Tabmuma 18

3HaueHue f:'.l".szd 0,3u 1 3 10 15 25 50 u Gonee
MeHee

Koaddurnment 55 3,3 2,2 1,3 1,1 1,0 0,5

Ky

& - mupuHA OMOPHI IO (PPOHTY HA YPOBHE JICUCTBUS JIb/IA, M.

Tab6muna 19
3navyenne Fp 107 u 5101 10-%-5-10| 10| 5-10 102 u Gonee
c-1 MEHee E -4 E -
Koadpumment 0,1 0,9 1,0 0,8 0,5 0,3
ky

£, - pexTUBHAA CKOPOCTH Ae(OpPMAIMH JIbJa B 30HE €r0 B3aMMOJEHCTBHS C OMOPOIi,

=71, onpenensemas mo popmyne &, = ¥ {(kk),

rae % - xodduuuent, npunuMaeMbiii pu & Ay (umm ;143 ) £ 15, paBHBIM 4, a 1pu
bihy (amm &7 k3 ) > 25 pasueiv 2; npu 15 250k (mm &; /% ) <25 xoodduuuent

k7 ompenenseTcs TMHENHON HHTEPIONIANNEN MEKIy 3HAUCHUAMH 4 1 2.

MaxkcumanbHasi CKOpOCTb, YYUTBIBAIOIIAS CKOPOCTh MPUIIOKEHHUS HArpy3ku ¢ KOTOpOH
HAUMHAETCs 30Ha XPYNKOro paspymeHnus, cocrasuser 0,15 m/c, muaumansHas - 0,01 m/c. Ipu

3TOM, Harpyska ¢y , onpenenenHas mo dopmyne (50), He MOXKeT ObITH GONbIIE HATPY3KH

£y, » , MH, onpezensemoii 1o popmyie

F'E’:P = mkbkyﬂcf?;id, (52)



a Harpyska 'z, onpenenenHas 1o dopmyne (51), He MOXeT ObITH GONbIIE HArPY3KH b,
MH, onpenensemoii mo popmyie

F.En,w = kg Robo iy (53)
rae k- koa¢pdunuent, npuHUMaeMbii o Tabnuue 20;
& - IIMPYHA CEKIMU MPOTSHKEHHOTO COOPY/KEHHS MO PPOHTY Ha YPOBHE JCHCTBHSA JIbIA, M.

Harpy3ky or BO3IEWCTBUS JIEASIHOTO TMOJS HAa ONOPY C NEpeaHeld TIpaHbl0 B BHUJIE
MPSIMOYTOJIBHUKA CIEAYET ONpenensTh no ¢popmyne (52).

Taomuua 20
3HayeHue f:'.l".szd (vm 03u 1 3 10 20 25 u 6oinee
ny b1 y) MEHEe
Koodppuuuent & (nmm &) 1 0.9 08 0,6 0,5 04

7.9 Harpy3ky OT BO3JEHCTBHS JBHXKYIIETOCS JEASHOTO MO Ha OTIEIbHO CTOSIIYIO
KOHUYECKYI0 ONOpY UNU KOHUYECKUU 1edope3 NOIYYUPKYIbHo20 oyepmanusi (pucyHok 20) mpu
OTCYTCTBHH CMEP3aHUsl CO JIbJOM HEOOXOIMMO OMPEAeIsaTh o popmymnam:

a) TOPU30HTAIBHYIO COCTABIIAIONIYIO HATPY3KH i p *, MH,
Fyp =k ik, Jgf;gg +1078 ke qpghyd ® +1070k;, s0gh; (A% —d kg, *  (54)
6) BepTHKANBLHYIO COCTABIAIONLYIO HATPY3KH 'y p , MH,

Fv, = kv,th,p + 10_6 kv,?-ﬂg}gd ('5112 - dfzj' ) (55)

F
rae *n1, kna- K03 (HULIMEHTHI, IPUHUMaeMBbIe 1o Tabnuie 21;
khj , kh,dl , kv,l , "?Cv,z - K09 pHUIMEHTHI, TPUHUMAEMBIE 110 TadnuIe 22;
Ky 5- ko3 puImeHT, NpUHUMAaeMbIi 110 Tabnuie 22a;

£ - IJIOTHOCTH BOJHI, KT/M?



£ - ycKOopeHue CBOOOIHOTO TajieHus, pasHoe 9,81 m/c 4
¢«f - InaMeTp KOHYyCa 10 BAaTEPIIMHUHU, M;
d; - BepXHUIl JUaMETp KOHYCa, M;

5 -yron mHaxnoHa oOpasyromell KoHyca (IIepefHE TpaHM COOPYXKEHHS OTKOCHOTO
poduIIs) K TOPU3OHTY, TPATI;

R_f , 53 m k- o00603HaueHHs Te ke, uTo B 7.4 1 7.8.

Pucynok 20 - Cxema npujio:KeHHsl HATPY30K OT JBHKYIIET0Cs JIeISTHOTO MO0JIsl HA OT/IeJIbHO
CTOSIIIYI0 KOHHYECKYIO OMOPY
Tab6muma 21

3HaueHue 0,1 0,5 1 5 10 25 50 100
1078 pga
& 5 By

KoaddurmenTsr:

Ky 1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5




k2 0,31 024 | 0,21| 011 | 0,08| 0,05 0,02 | 0,02

Tabmuua 22
3HaueHue &, rpan 20 30 40 50 60 70
KoaddurmenTsr:
kps 0,25 0,27 0,31 0,36 0,46 0,67
i 4 0,7 0,9 1,3 1,8 2,6 5,3
L 2,2 1,6 11 0,8 0,5 0,3
k2 0,041 0,042 0,039 0,034 0,026 0,017
[Ipumeuanue - JlaHHbIE 3TON TaOJIUIBI COOTBETCTBYIOT KOI(POUIMEHTY TPEHHUS MEXIY
JBJOM U COOpYKE€HHEM, paBHOMY 0,15.

Tabmuma 22a

3uauenue H, rpan 3HaueHHe 107 p ¥ (R 7

0,08 u 0,8 1,6 3,2 54




MCHECC

Koaddumnuent kv,f

40-50 1 20 2.7 3,7 4,7
60 1 2,0 2,6 35 3,6
70 1 1,9 2,5 2,6 2,7

Ha cexkunto OTKOCHOrO mNpoQuis WIM OTIENBHO CTOSILYI0 OIHOpY MPSMOYTOJbHOTO
CEUEHHs C HaKJIOHHOM IepeHel IrpaHblo (PUCYHOK 21) Harpy3Ky OoT BO3JEHCTBUS JBUKYIIETOCS

JICASTHOTO ITOJIA CIICAYET OPCACIATD 110 q)OpMy.]'IaMI

a) TOPM30HTAIIBHYIO COCTaBJISIONIYIO HArpy3ku 5, MH,

0) BEPTUKAIBHYIO COCTaBJISAIONLYIO HAarpy3ku &%, MH

F, =kgkyRebhy +m[1+ & (F - 01

rae *p- kodhdummenT, npuHIMaeMEIii o Tabmuue 23;

k4, - k0> GUIHMEHT, NPMHAMAEMBIii 110 Tabmuie 24;

2 - K09 PUIMEHT, MpUHUMaeMbIi 1o Tabnuie 25;

A, Ay A - kospdunmenT, npuHUMaeMBIii 1o Tabmuie 26;

#2, - K03 PULMEHT, NpUHUMaeMbIi 1o Tabnuie 27;

J - koapdunuent Tpenus.

By, = keky Rybiigta (8 + axcigf) +mmy[1+ 4 (f 0D+ 4(f ~0* B, (56)




Pucynok 21 - Cxema NIpUJIOKEHHS HATPY30K OT JABH:KYIETOCH JIEJsTHOT0 MOJIsl HA

COOpY’KeHHe 0TKOCHOT0 Npoduis

Tab6muma 23
7, rpan 30 40 50 60 70
kg 1,0 1,5 2,0 2,5 2,5
Taonuma 24
Mk, M 0,5 1,0 2,0 3,0 4,0
Koaddument 4 0,039 0,48 * 0,062 0,073 0,083




Tabmuua 25

&M 3nauenns #,, MH/M, npu &, rpan

30 40 50 60 70
0,5 0,044 0,058 0,143 0,316 0,746
1,0 0,089 0,178 0,319 0,642 1,463
2,0 0,238 0,484 0,746 1,394 3,076
3,0 0,499 0,847 1,213 2,157 4,635
4,0 0,622 1,303 1,790 3,084 6,510

Tabnuua 26

&, rpan 30 40 50 60 70
A 1,92 2,01 2,09 2,17 2,22
A 1,19 2,68 4,70 12,20 60,0




A 2,07 1,35 0,75 0,41 0,24
Tabmuma 27
&M 3nauenns #%, , MH/M, npu &, rpan
30 40 50 60 70
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 0,155
4,0 1,080 1,099 1,122 1,327 1,620

KOE)(b(I)I/II_II/IeHTBI 'Ecﬁ. , #p U ¥y IIPUHUMAIOTCI B 3aBHCHUMOCTHM OT BBICOTBI Aol , M,
HaABOAHOT'O CKOIIIICHUA 00JIOMKOB JibZia Y OTKOCa HUJIN HCpCIIHCfI T'paHHu COOPYKCHUA. 3HauecHUE
Far! ONpeaACIICTCA IO JaHHBIM HATYPHBIX Ha6J'IIO)IeHI/II71, a IMpu UX OTCYTCTBHUHU IO pE3yJibTaTaM
MOZACIINPOBAHUA. HpI/I 3TOM /1 HE MOXKET OBITH OOJIbIIIE BO3BBIIICHUS rpe6H;1 COOPYXKCHUSA HAl
YPOBHEM BOJHI.

B ciyqae mOABMKKM CMEp3LIEroCss € KOHMYECKUM COOPYKEHHEM JIEASHOTO I10JIA
TOPH30HTATBHAS COCTABIAIOMAS HArPY3KH £y, MH, ompenensercss Kak Ha HHIMHAPHYECKYIO
OIIOpY € pacyeTHOW IIMPUHOW & , paBHOM JHMAMETPY KOHYCa HAa ypOBHE ACUCTBUA JIbJA, I10

bopmyne

g = kil p




rmue kﬁ:‘ - K03 dULUEeHT, TPUHUMAEMBIH 0 TabnwuIe 28;

5y, p - 0603HAYEHHME TO K€, 4TO B 7.8.

Taobnuua 28
Yron HakJIoHa ob6pasyromueii KoHp* £, 45 60 75 90
rpaj
Koopuuuent & 0,60 0,79 0,92 1,00

BepTHKaana;{ COCTAaBJIAIOIIAA HAIPY3KHU Fv,p B OTOM CJiy4dac OTCYTCTBYCT.

7.10 Harpy3ky OT BO3JEHCTBHS JBHXKYIIErocs JIEASHOTO TIOJSI Ha CoopyoiceHue,

cocmosiuee U3 cucmemvl BePMUKANLHLIX KONOHH, & r , MH (pucynokx 22) HeoOxomumo

orpenenaTh no ¢popmyse

Fp = HFKIKEFEJ,;J ,

rze ¢ - obliee Yuciao KOJIOHH B COOPYKEHUH;

By p - mpenenbHas Harpyska, onpezensemas 110 Gpopmyie (52)

K} - koo puumenr, onpenensemMslit o Gpopmysie

£ =083+017x112:

¥4 - koa(puument, mpuHEMaeMbIi 110 Tabmuie 29.

b

(59)

(60)

[Ipumeuanue - 3nadenns koddpuumenta £ , onpenencHHble nmo Gopmyne (60),
COOTBETCTBYIOT KOA(PDHUITUEHTY BapUaIliy Ipejaea MPOYHOCTH JbJa TPH OJHOOCHOM CXKaTHH,

paBHOMY 0,2.



Pucynok 22 - Cxema NpuJIokeHUs1 HATPY3KH OT ABUKYLIEr0Csi JIEATHOT0 MOJISA Ha
COOpY’KeHHe U3 CHCTeMbl BEPTUKAJIbHBIX KOJIOHH

Tabmma 29
3Hauenune &/ a 0,1 u meHee 0,5 1
Kospdumuent &3 1 Kn K
0,55+0,45 ? ?

¢ - AT KOJIOHH, M;
%y - K02 UIMERT, MPUHIMaeMBbIi 10 Tabmumne 20 mpu %54/ ity ;
* § - YUCJIO KOJIOHH B IIEPBOM Py IO (GPOHTY COOPYKEHHS;

B3, bu k- 0003HAUCHUS, (hopMyITBI U METOJIBI UX OTIPEIIETICHUS TE )K€, YTO B 7.8.

JlokaJibHOe 1aBJIeHHeE JIeI0BbIX 00pa30BaHuil

7.11 JlokanbHOE JaBJCHUE HA OJJIIEMEHThl COOPYKEHUH OT BO3JACHCTBUSA JIEJOBBIX
00pa3oBaHMil He JOJIKHO IPEBBINIATE ITPejiea IPOYHOCTH JIbJa Ha CKaTHE A .

7.12 Harpy3ky OT BO3EHCTBUS OCIAHOBUBULE2OCSA NOJIAL POBHO20 1604, HABANUBAIOU€20CS



Ha coopyicenue npu oeticmeuu meuenus 600vl u éempa 'y, MH, He0OXOAUMO OIIpENEIATE 110
dbopmyie

F5=[p|_L+pV+pz'+p|.L,a)‘4, (61)

B KOTOpOi BenmuuuHbl Fp, Pr, Piu Ppa, Mlla, onpenenstorcs no ¢popmynam:

pu=5107p02, (62)
—5.1077 4 Vs
Fy . (63)
m
Py =94-107 baog ; (64)
Pue =210 oW (65)

rac Fm - MakCUMaJIbHas CKOPOCTb TCUCHUS BOJbI 100 JIbAOM B IICPUO/ JICA0XO/4A, M/C;

Vi raax - MAKCHMAaJIbHAS CKOPOCTB BETPA B TIEPHOJ JIEI0XO0a, M/C;

Lm - CpCAHsA JIMHA JICASIHOTO ITOJIA MO0 HAIlpaBJICHUIO IOTOKA, IIpUHUMACMas 10 JaHHbIM

HATYPHBIX HaOJIOJEHUH, TPU MX OTCYTCTBHM IS PEK JOMYyCKaeTcs NMPMHUMATh Ly paBHOM
YTPOCHHOM IIUPUHE PEKH, M;

i - YKJIOH ITOBEPXHOCTH MOTOKA;
Bim 4 - 0003HAUEHHUS Te XKe, 9To B 7.8.

I[Ipu 5TOM, Harpyska & , ompegeneHHas 1o Qopmyne (61), He MokeT ObITH GOJbIIE

Harpy3ku 5w, onpeneneHHoii 1o dopmyie (53) npu £,=0,1.
[Ipumeyanus

1 Pacuernas rpUHA JICAAHOIO MOJII MPUHHUMACTCA MO JaHHBIM HAaTYPHBIX Ha6J'IIOI[eHPII>i, a
JJI1 3aTBOPOB UM AaHAJIOTHYHBIX COOPY)KGHI/Iﬁ - He OoJiee IIUPUHBI IIPOJIETA COOPYKCHUA.

2 Touky TIPHIIOKEHUS PaBHOJCHCTBYIOIICH JICJOBOM HArpy3Kd HEOOXOIUMO NMPUHUMATH
HU’KE PACUETHOTO YPOBHS BOAbI Ha U.2%; B 3uMHMIt mepHoJ, a B EPHOJ BECEHHETO JIE0X0/a -
na 044,

Harpy3ku Ha coopyXKeHHsI OT CIUIOIIHOTO JIEASSHOTO TOKPOBAa TMPH  €ro
TeMIEePATYPHOM paCUIMpPeHHH

7.13 T'opuzoHTaNbHYIO Harpy3ky 4, MH/M, (Ha 1 M mmuHBI IO PPOHTY TPOTSHKEHHOTO
COOpPYXKEHHs) OT CIUIOUIHOTO JICJASHOTO IOKpOBAa IPH €ro TEMIepaTypHOM pacIIupEeHUuH
HEOOXOOUMO MNPUHMMATh  pPAaBHOM  HaAuOONbIIEMy 3HAYEHUI0 U3  TOJYy4YEHHBIX  3a
paccMaTpUBaEMBbIH P JIET.



3HaueHuss ¢ omnpenensorcs mo rpadukaM (pUCyHOK 23) TpH 3aJaHHBIX 3HAYCHUSIX
nepenagoB Temnepatypsl Bo3ayxa Af, °C, 1 COOTBETCTBYIOIIUX UM PEAbHBIX U MPUBEICHHBIX
TOJILMHAX IIPECHOTO IbAA #g , M, U Hrad , M.

Tlepenan Temneparypst AB=10°C
0,20

0,20 0,40 0,60 0,80 1,00 1,20
Tepenan Temnepatypu Ad=20°C
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Pucynok 23 - I'padguk 3HaYeHUH HATPY3KH ¢ NIPH TeMIIEPATYPHOM PACIIMPEHHH IIPECHOT0
JbJA
3nayenus NS creayer BbIOMpaTh MyTeM pPAcCMOTPEHHs TpapHUKOB XOa TeMIIepaTypsl

BO3/lyXa B JIEIOCTaBHBIN MepUOA ISl KaKJIOTO roja U3 paccMaTpUBaEMOro psijaa JIeT Npu
JUTUTENHOCTH MepenanoB oT 5 4 10 20 CyT.

3HaueHUS ;gd INPUHUMAIOTCA paBHBIMU CPCAHHMM TOJIIWMHAM JibAa K MOMCHTY

TEMIIEPATYPHOTO PaCUINPEHUS JIbaA.

3HaueHus #og , M, HEOOXOOUMO OINpEAEIATh MO (GOPMyJE C Y4E€TOM HPHUBENEHHS BCEX
COCTaBJISIONINX K (U3NUECKUM CBOMCTBAM JibJa



Prog =Hhg t 1430, +h, (66)

rae #;- cpenHss TOJNIIUHA CHETA, M;

A, - no6aBoOYHas TONIIMHA JIbJa, M, Onpeesemas mo Tadnuue 30.

Taomuma 30
Cpenusis Jl06aBoYHas TOIMIMHA JIbAa #, , M, IPU CPEAHEN TeMIIEpaType BO31LyXa
CKOpOCTh BeTpa ¥ HAJIMYMK CHera Ha JIby
o, M/c

0° -10° -20° -30°
1 0,46 0,45 0,45 0,45
3 0,15 0,15 0,15 0,15
5 0,09 0,09 0,09 0,09
10 0,046 0,045 0,045 0,045

7.14 Harpy3ky OT BO3/AEHCTBHSI JIEJTHOTO ITOKPOBA MIPHU €ro TEeMIIEPaTypHOM PACIIUPEHUU

Ha OTJIENBHO cTodIee coopyxenue s, MH, Heo6X0uMO OnpenenaTh o GopMyie

rae ;- koo(pUIUEHT, npuHUMaeMblii 1o Tabiune 31;

B =kpab,

&, & - o0o3HaueHud Te ke, yto B 7.8 1 7.13.

Tabmuma 31

(67)

SHauenue Lih

15

25

50

75

100




Kos(duruent & 1 2 4 6 10 14 17

L - paccTosiHME OT OTAENBHO CTOSIIIETO COOPYKEHHUS 1O TPEIIMHBI, 0Opa3yroleics npu
MIPOJOJILHOM HU3TUOE JIbJa, 10 Oepera Uik IPyroro NpOTSHKEHHOTO COOPYKEHUS, M.

IIpu sToM Harpyska & , ompeneneHHas no ¢opmyne (67), He MOXET OBITh OOIbILIE

Harpy3ku &t s, MH, onpezensieMoii 1o popmyiie

By = Rbhy (68)

rne £, - obo3HAaYEeHUE TO K€, 4TO B 7.4.

7.15 Touky TpPUIOKEHUS PABHOACUCTBYIOIICH IJI€JOBOM HArpy3kd, OMPEICICHHOM
cornacHo 7.14, He06X0IMMO TIPUHMMATE HHYKE PACYETHOTO YPOBHS BOIBI Ha H.234,

Harpy3ku or npuMep3mero K COOPY/KCHHIO JIEISIHOTO IOKPOBAa INPH H3MEHEHUH
YPOBHS BOJbI

7.16 BeprukanpHyro Harpy3ky (Ha 1 M JUIHHBI 10 PPOHTY COOPYKEHHUS) OT MPUMEP3IIETO
K COOPYKEHHMIO JIEJSHOTO TOKPOBA IPY M3MEHEHHH YpOBHS BOAbl 4, MH/M (pucyHok 24),
HEOOXO0IUMO OTPENENATh Mo GopmyIe

112
2
= 22410 % o, | ——
fr,i .DE}AEI max[g;gr?;m] ’ (69)

rae % - U3MeHeHHe YPOBHS BOJBI, M; IIPU 5ToM g & fya

,Egmax - MakCuMaJibHas TOJIIIHUHA JCAAHOTO ITOKPOBA, M;

v - KHHEMAaTH4eCcKas BSI3KOCTh BOJbI; IpH Temmepatype 0 °C v =1,793-107% m2/c.
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a - IpY IoHWKeHnu Y B; 6 - nmpu nosbiienun ¥YB; YBJI - ypoBeHb BOJBI IPH JIE0CTaBE

Pucynox 24 - Cxembl NPpUJIOKEHUSI HATPY30K OT PUMEP3IIEro K COOPYKEHHIO JICASTHOI0
MOKPOBa NPU M3MeHeHHH YpoBHs BoabI (YB)

Harpyska ./ , onpenenennas o gopmyite (69), He MOXKeT ObITh GOJbINE HATPY3KH Jd lim ,
MH/m, onipenensemotii o ¢hopmysie

12
vE

-2
JFdtim = 70810 %Ay (O lim * ':rf,]j.m]', (70)

3
Tra

rae 9 lim - OpefelbHOE HAIpPSKEHHE B CHKATOM CJIO€ M3rM6aeMOro JesHoro mokposa, MIla,
ompenensemoe Kak | +4&) qus HuKHEro cios NeAsHOro IOKpOBAa HpM Temmeparype fp B
Ccilydae HOHMKEHHs YPOBHS BOJBI WM JUISl BEPXHETO CIIOS JEASHOTO HOKPOBA MPH TEMIEparype
£, B CITyJae MOBBIMIEHHsI YPOBHS BOJIbI;

O lis - IPEICNIBHOE HATIPSHKEHHE B PACTAHYTOM CJIOE M3THOAEMOTO JIESTHOTO TOKPOBa,
MIla, onpenensiemoe kak U.3(C; + &) nna BepxHero cios negaHOro NOKpOBa MPH TEMIIEPAType
fy B cilydae HOHMKEHHS YPOBHS BOIbI MIM JJIi HUKHErO CIOs JIEASHOrO MOKpPOBAa IPH

TeMIeparype i B Cilydae MOBBILICHUS YPOBHS BOIbL;

Ci, &, £y - 0603HAUEHHS Te XKe, 4To B 7.4.

7.17 MOMEHT CHUJIbl, BOCIPUHUMAEMBI | M TIPOTSHIKEHHOTO COOPYXKEHHUS OT MPUMEP3IIETro



nexsgHOro mokposa, M, (MH-m)/M, npy H3MEHEHHM YPOBHS BOABI (PUCYHOK 24), HEOOXOAUMO
oTmpeaeaTh o Gopmyie

2

116

3

_ 1B g’agmax
M; =2.2-10 pgﬁzn.@zm[ ] | 1)

rae o, #way - 0003HAUCHHUS TE XKe, 9To B 6.16.
IIpu 5Tom MomeHT cunbl M | onpenenennsiii mo gopmyne (71), He MOXKeT ObITH OOJIbILE

momenTa M1 , (MH-M)/M, onpenensieMoro mo dopmyiie

P (00t ¥ Ol
12 !

Mt = (72)

rae Telim, 7¢lim - 0003HAYCHUS TE€ XK€, UTO B 7.16.

7.18 BepTukanbHyl0 Harpy3ky Ha OTHEIBHO CTOSIIYIO ONOpPY WJIM CBAWHBIA KYCT OT

TIPUMEP3IIEr0 K COOPYKEHHIO IIeSHOrO MOKPOBA IPH M3MEHEHHH YPOBHA BOIBI d.p, MH
(pucyHOK 25), He00X0AMMO ONPEAETATH 10 Ppopmyie

_ y
Fap =k phay (73)

re & - KoOOQPHULIUEHT, onpenenseMslil o Gopmyie

ke =06+0100 iy (74)

rae [ - nomnepevHslil pa3Mep (InaMeTp) ONOpPbI WIIM CBATHOTO KYCTa, M;

¢ u By - 0603H2YEHNS Te Ke, uTO B 7.4 1 7.16.

[Ipumeuanue - [Ipu npsimoyronbHON (opMe OMOpHI B IJIaHE CO CTOPOHAMHU £ U ¢, WIU
JUISL COOPYXKEHUS, COCTOSIIETO M3 CUCTEMBI KOJOHH MJIM KyCTa CBall ¢ BHEIIHUMH pa3MepamMu

OIIOPHOM YaCTH HA YPOBHE JEUCTBUS JIbIA & U £, M, IOIIYCKAETCA IPUHUMATD [ = +fbc , M.
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a - Ipy oHwxxeHuu Y B; 6 - npu nossitiennu YB

Pucynok 25 - CxeMbl NPUJI0KeHHS] HATPY3KH K OTAeJIbHO CTOSIIEH onope OT NpUMep31Iero
K Heii JIeAAHOT0 MOKPOBa MPU U3MeHeHHH YPOBHs Boabl (YB)
7.19 BepTukanbHyI0 Harpy3ky Ha COOpPY)KEHHE, COCTOSIIEe M3 CHUCTEMBbI BEPTHKAIBHBIX
KOJIOHH, OT HPUMEP3IIEro K OmopaM JIEISHOTO TOKPOBA IIPH M3MEHEHHMH YPOBHS BOIBI I'd f,
MH (pucyHok 26), He00X0AUMO ONPEAETATH 10 hopmyie

def" = KFQ‘,P.’EJ:' , (75)
ny
E=TI&
1% (76)

rae X - ko>QQUIUEHT, onpeenseMblii Kak mpousBeaeHne kKodpduuuenTos &, npuHAMaeMbIX

JUIS KaKIOW M3 # KOJIOHH MO TpadukaMm pucyHKa 27 TpH 3aJaHHBIX 3HAYCHUAX 2, & U

L
Jq _ E:' g}giﬂ /{2
rnapaMmeTpa 11,0 e ;




@} - PaCCTOSIHUE OT OCH NPOM3BOJBHO BBHIOPAHHONH OCHOBHOW KOJOHHBI O OCH Kk -#
KOJIOHHBI (PUCYHOK 26), M;

B, %5, Byey m T p - 0603HaUEHHS Te *Ke, uTo B 7.8, 7.10, 7.17, 7.19.

1) %4

TIPS FRID DAL 777,

Pucynok 26 - CxeMa Npuj10KkeHUsI HATPY3KH K COOPY KEHHUIO0, COCTOSIIIIEMY U3 CHCTEMbI
BEPTHKAJIbHBIX KOJIOHH, OT NPUMeP31Iero K HeMy JIeASTHOT0 NOKPOBA NMPH NOBBIILICHNH

YPOBHs1 BOJIbI (IIPH OHUKEHHH YPOBHS BOIbI ciIa ' f HaNpaB/iena BHH3)
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Pucynok 27 - T'paduxu 3navennii kodQppuunentop £j

Harpy3ku Ha coopy:KeHHusi OT 3aTOPHBIX M 32KOPHBIX MACC JbJA

7.20 Harpy3ky OT ABWXYIIEHcS 3aTOPHOM Macchl JibJla Ha OTAENBHO CTOSIIYIO OMOpPY
, 7> MH, HEoOxoaumo onpenenarts no popmyie

FEJ,_;’ = D=5MR-EJJE:"EEEJ,J' : (77)

rae £ ;- HOPMAaTHBHOE CONMPOTHBIIEHHE 3aTOPHOM MacChl Ibaa cMaTHio, MIla, onpenensemoe
0 JaHHBIM HAaTYPHBIX HAOIIOAEHMI; IPH UX OTCYTCTBUU JIOMYCKAETCS MPUHUMATh PABHBIM:

0,45Mlla - mus ywyacTKOoB pek ceBepHee JuHUM "Bopkyra - XanTel-MaHncuiick -
Kpacnosipck - Ynan-¥Y 13 - binarosemenck - HukonaeBck Ha Amype",

0,35 MIla - mexny muausMu "Bopkyra - XaHtei-Mancwuiick - KpacHosipck - Ynan-Ym -
bnarosemenck - HwukomaeBck Ha Awmype" u "Apxasrensck - KupoB - VYda -

VYere-Kamenoropek",

0,25 MIla - roxxHee muHAM "Apxanrenbek - Kupos - Yda - Yerp-Kamenoropcek",

;35:,:' - pacueTHas TOJIIMHA 3aTOPHOM MaccChl, M, OIpenenseMas Mo JaHHBIM HaTypPHBIX
HaOJIOZICHUH, a PU UX OTCYTCTBUU IO opMyIie

15
Ezz,,!- = 1=45Hz:’,z' , (78)

rae {Ib;- cpenHsAs ryGMHA PEKH BBINIE 3aTOpa IIPH MAKCHMAIBLHOM PAcXojie BOJBI 3aTOPHOTO



nepuoza, M;
m2, &b - o0o3HaUeHUA TC ke, uTo B 7.8.

7.21 Harpysky OT JBIDKYIIEHCS 3aKOPHOH MacChl Ha OTAEIBHO CTOAIIYIO OMOpY a7,
MH, Heo6xoaumMo ornpeaesTs no popmyiie

FEJ,_}' = P?EREJJE:'.EEJ- , (79)

rac REJ,J" HOPMATUBHOEC COIIPOTHBJICHUC 3aX(OpHOﬁ MacCChbl CMIATHIO, MHa, onpeacisiEMoc 1o

JAHHBIM HATYPHBIX HAONIOJCHUN; TIPU UX OTCYTCTBUHU JOIyCKaeTcs MpUHUMATh paBHbIM 0,12
MllIa;

h - pacueTHas TOJIIMHA 3a0pa, M, OIpeAessieMas 110 JaHHbIM HaTypHBIX HaOJIOJeHUH;
IpU WX OTCYTCTBHHU JIOITyCKAaeTCsl NMpuWHUMAaTh paBHOH 0,8 OT cpemHeil rimyOMHBI TOTOKa MPHU
pacxojie BObI 3a)KOPHOT0 MEPHO/IA;

m2, &b - o003HaUeHUA TC XKe, UyTo B 7.8.

Harpy3ku ot ABHKy1Ierocsi Topoca

7.22 Harpy3ky OT BO3JEHCTBHS JIBUKYILErOCS TOPOCAa HA COOPYKEHHUSI BEPTUKAIHHOTO U
orkocHoro (mpu P 40°) mpopuns & , MH (pucynok 28), HEOOXOAMMO ONPENENSTH MO
bopmyne

B =Ry +F + R, (80)

rne 4% - Harpyska oT HaJBOJHOM YacTH Topoca (mapyca), MH;

£, - HarpysKa oT KOHCOJMIMPOBAHHOM YacTH Topoca, MH;

¢ - marpyska ot Kuiist Topoca, MH.

by %
i

o ——

—

a}ﬂ*

1 - HagBOAHAS YacTh TOpoca (mapyc); 2 - KOHCOMMANPOBAHHAS YaCTh TOPOCa; 3 - KWJIb TOPOCca



Pucynok 28 - PacueTHasi MoJeJib TOPOCAa B MOMEHT HAH00/1b11Er0 BO3/1eliCTBUS HA
COOpYysKeHHUe

7.23 Harpy3ka OT HaJBOJHOM YacCTH TOPOCA BBIUUCIISAETCS 110 GopMyaMm:

a) FOPH30HTANIbHAs COCTABIIAIOMAs HAIPY3KH <y ja, MH,

Fyn = 051070 0,801 - vy Vel o +cyCtawy Uhye — iy 1y (81)

6) BepTHKANbHAS COCTABIAIONIAS HATPY3KH Fyy , MH,

Fyy = Fuptg(80- 8- o p) - 05c,ctgpytgo phy by (82)

rjae &y - IJIOTHOCTD JIbJa, KF/M3 ;
¥y - IOPUCTOCTDH (HYCTOTGJ'IOCTB) JICAAHOI'O O6pa30BaHI/I${, pu OTCYTCTBHUHU CIICLIUATIBHBIX

HCCJICIOBaHMM, JOMyCKaeTCs MpuHUMaTh ¥y = 0,5;
by, - cpennssa mupUHA Iperpaasl 1o GPOHTY B 30HE JEHCTBHUS JIEATHOIO 00PA30BAHMUS, M;

£y - 3allell MeXJy OOJIOMKaMu JibJia B JeAssHOM oOpaszoBanuu, MIla, ompexnensiemslii 1o

OMBITHBIM JAaHHBIM; IIPU UX OTCYTCTBUU AoIyckaeTcs npuHumars <, =0,003...0,005 Mlla;

@y - yroll BHYTPEHHErO TpPEHUS JIEJIHOro oOpa3oBaHUs, TIpaJ, MNpH OTCYTCTBUU
CHelHalbHbIX UCCIeIOBaHUN MPUHUMATE &y, =35-40°;

% - TIyOUHA MOTPY>KEHUS KUJIS;

'331,! - pacd€THad BbICOTA JICAAHOI'O O6pa3OBaHI/I$I, omnpeacirsicMas 1o HAaTYPHbBIM JaHHBIM;

IIpU UX OTCYTCTBUU HOITYCKACTCA ONIPCACIIATH -'ggu Io (popMyne

By = 91004 (83)

rae - ToNmuHA IbJa HA MOMEHT 00pa30BaHus TOpoca, M, HO He 6onee 0,6 M;

kuou Kye - K0O(DOULIMEHTH TOPH3OHTATBHON COCTABISIONIEH IACCHBHOTO IABIICHHS
JesiHOro o0pa3oBaHus, BBIYHCIISIEMBIE 11O popMyJIam:

cos( gy + 90 -5

o=
e cos(30-G[1-.Jiky 1] > (84)

cos( gy, +90-F+a,) :
"?{'-u e ’i::3.
’ cos(30 -1 - Jis ] ; (85)




b = Sm(@u+@fj5m(@u_au)
' Cos(90-F - cos(90—F + oy ) ; (86)

sinf @, +0:f]|sin iy

ke =
2 cos(?[]—ﬁ—ozf +oycos(B0 -+, (87)

_ cos(?ﬂ—ﬁ)cos(?ﬂl—ﬁ—af)
P Cos(90-F - oy +an)cos(90- B+, ) (88)

rac Cﬂf - YIroJI TpCHHUA MCKAY JIbJAOM U COOPYKCHUCM, I'pal;

oty = arctgf (89)
J - KOOQPULHMEHT TpeHus MKy JbJOM U COOPYKEHHEM, P OTCYTCTBUU CHELUATLHBIX
MCCJICI0BAHUH TOMYCKAETCS MPUHUMATD J=0,1-0,2;

Cfy - yroJd HAKJIOHAa OTKOCa JIEJIHOTO OOpa3oBaHUS K TOPU30HTY, INPH OTCYTCTBUH

CIeIUATbHBIX UCCIEAOBAaHUM JIOMYCKAaeTCsS MPUHUMATh &y = 30°;

£ - 0603HaUeHNME TO XK€, uTO B 7.9.

Touka npuOKEeHUsT PABHOACUCTBYIOIIEW HArpy3kd OT HAJBOJHOM YacCTH JIEASHOTO

00pa3oBaHys MPUHUMAETCs BHINIE ypOBHS Boasl Ha 0,334, | mpum 4 < 0 marpyska Ha
COOPYKEHHE HaIlpaBJIEHA BBEPX.

7.24 Harpy3ka OT KOHCOJIUJUPOBAHHOW 4YacTH JIEASHOTO 0Opa30BaHUsl BBIYHUCISETCS O
dbopmynam:

a) TOPU30HTANIbHAS COCTABIISIONIAsA HArPY3KH 'z h, MH, o dopmyie (52) - 115 OT/AeIBHO
CTOSIIIETO COOpYXeHuss u 1mo dopmyne (53) - mis CEKUUM MPOTSHKEHHOTO COOPYKEHUsS MPHU
k=1 c 3aMeHOl BemMYUHBI %3 HA #; - PAacUETHYIO TONIIMHY KOHCOJMIMPOBAHHON 4acTU U
YMHOKEHHEM 3HaueHus1 &; Ha Ko3(Q(PUIUEHT 7 - OTHOLIEHHE POYHOCTENH KOHCONUAUPOBAHHOM
YacTH U POBHOTO JIbJa HA CXKATHE, OMpPENeIsieMblid 10 OMBITHBIM JAaHHBIM; MPH MUX OTCYTCTBUH
nomyckaercs npuHMMaTh 7y = 0,8, rme %3, &, - o6o3HaueHHs Te ke, 4TO B 7.8; TOIMIMHA
KOHCOJIUJAMPOBAHHOW YacTH TOpoca TPUONIKEHHO MOXET OBITh INpUHATA PAaBHOH
k= (L8 - 2,004y (nmpunoxenue P).

0) BepTUKaJIbHAS COCTABJISIONIAS HATPY3KH £, MH,

v =Fc,htg(9[:l_|8_'l'f:'. (90)
Touka NpuoKEeHUs PABHOACHCTBYIONIEH HArpy3kd OT KOHCOJUIUPOBAHHOW 4YacTH
IPUHUMAETCS HUXKE YPOBHS BOABI Ha 0,34, .

7.25 Harpy3ka OT KiJis BBIYUCISIETCS TI0 (popMmyIiam:



a) TOPU30HTAJIbHAS COCTABIIAIONIAs HATPY3KHU Fh, MH,

Frn = 051100 —00g (- widly — k) 2k + cpctgey U — Dl — 200, (91)

6) BepTHKaIbHAs COCTABISIONIAS HATPY3KH 'k, MH,

F.i:,v = Fk,htg(g[j -5 _Cr.'j':l 05 C‘kctgf{?ktgﬂflz;ik - ;Ec :I.E:'j:’ (92)

rae ¥ - MOPHUCTOCTh (IMYCTOTENOCTB) JICASHOTO OOpa3oBaHMsI, ONpenessieMas MO ONBITHBIM
JIAHHBIM; TIPH UX OTCYTCTBHH JlonycKaeTcs npuaumate ¥ i =0,3-0,4;
#1; - pacueTHas r1yOMHA JEATHOr0 00pa30BaHus, M; IPU HA3HAYEHMH PACUETHON TIIyOMHbI

JIeJITHOr0 0OPa30BAHMSA MOKHO IIPUHATE, 4TO #y /2y =2-6;

by - cpennssa mmpUHA Iperpaasl 1o GPOHTY B 30HE JEHCTBHUS JIEAIHOIO 00PA30BAHMUS, M;

€k - cleluieHre (¢ ydeToMm 3auena) JeasHoro obpasosanusi, MIla, ompenensemoe mo
OTIBITHBIM JJAHHBIM; IIPH UX OTCYTCTBUH JloITycKaeTcss npuHuMath o =0,02-0,03 MIla;

#§ - yroll BHYTPCHHEIrO TpPEHHUA JCASIHOIO O6paSOBaHI/IH, I'pan, onpenenﬂeMHﬁ 110

OTIBITHBIM JJAaHHBIM; IIPU UX OTCYTCTBUH JIONyCKaeTcs NpuHuMarhy #i = 15-20°;

kg - Kod(QQUIMEHT  TOPM30HTAILHOM  COCTABJIAIONIEH  MACCUBHOTO  JaBJIEHUS
HarpoMOX/1I€HHs 00JIOMKOB JIbJa, BBIYMCIISIEMBIN 110 popMyIam:

coslpy +30-0)
cos(90 - B)(1- fig )| (93)

o _ smleg toy)anley)
 Cos(90-F - @ )cos 90 6) ; (94)

£ - 0003HaYEHHE TO K€, YTO B 7.9.

Harpyska i, onpenenennas mo dopmyne (91), He MoxkeT GHITh HH B KaKOM CITydae
GosbIe HArpy3ku g , ompenenenHoi mo Gopmyie (79) mpu 3aMeHe B Heil BeuunH b U % Ha

bru Uy — A, ) cooTBETCTBEHHO.

Touka IpUIOKEHHs PaBHOAEHCTBYIOEH HArpy3kd OT TIOABOJHON 4YacTH JeISHOTO
00pa3oBaHuUs MPMHUMAETCS HUKE ypOBHs Boabl Ha 0,330k — 4, ),

[Tpumeuanue - Harpyzka Ha cOOpy)XEHHE BEPTHKAJIBLHOTO NPOQHIIS ONpenenseTcs Npu
H=90°.

[Tpunoxenue A
(pexomenayemoe)



DJieMeHThI BOJIH HA OTKPBITHIX H OIPAKIEHHBIX AKBATOPUSX
A.1 DneMeHTBl BeTpa HaJ MOBEPXHOCTHIO BOJOEMOB JIOJDKHBI ONPEAENATHCS IyTeM
YHUCIIEHHOTO MPOTHO3a HA OCHOBE PE3yJIbTAaTOB CTATUCTHUECKON 00paboTKM GapuyecKux Moyeu ¢
MOMOIIbIO BEPOSTHOCTHOTO MOJEIMPOBAHUS W C YYETOM HATYPHBIX JAHHBIX, MOJTYYEHHBIX B
COOTBETCTBUU ¢ TpeOoBaHusMu [1] u [2] 1O WHXEHEPHO-THAPOMETEOPOIOTHIECKUM
M3BICKaHUSIM JIsI CTPOUTEINIbCTBA.

A.2 DneMeHThl TEYEHMH MO INIyOMHE BOJOEMOB JOJDKHBI YCTAHABIMBAThCS IIyTEM
TUAPOIMHAMUYECKOTO M BEPOSATHOCTHOI'O MOJICJIIMPOBAHMS C YUYETOM DJIEMEHTOB MPUJIUBHBIX U
CTOKOBBIX TE€UEHUH, a TAK)K€ HATYPHBIX JTAHHBIX, IIOJyYEHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU
[1] 1 [2] 11O MH)KEHEPHO-TUPOMETEOPOJIOTHYECKUM U3BICKAHUAM ISl CTPOUTEILCTBA.

A.3 OmpeznenieHue 3JIEMEHTOB BOJIH Ha OTKPBITBIX U OTPAXKIEHHBIX aKBATOPHAX CIIEAYET
IPOBOJUTH HAa OCHOBE MaTepuaiioB A.6-A.20.

B kauectBe HNCXOJHBIX MJaHHBIX CJICAYCT HCIIOJIb30BaTh KapThl FJIy6I/IH N JaHHBIC 00
QJIEMCHTAX BCTPA, IMNOJYUCHHBIX B COOTBETCTBHUU C A.l.

PexomMenayercs mpoBoAUTh BepUGUKALIMIO TMOJYYEHHBIX 3HAYEHHI 3J€MEHTOB BOJIH Ha
OCHOBE JIaHHBIX U3MEPEHUH, BBITIOJIHEHHBIX B HATYPHBIX YCJIOBHSIX B COOTBETCTBHH C [1] 1 [2].

A.4 Tpancpopmanmio BOJIH HA TEYEHMM CIEAYeT YYMUTHIBaTb C  IOMOILBIO
anpoOMpOBaHHBIX METOOB pacyeTa.

A5 Z[OHYCKaeTCSI OIIPCACIICHUC XapaKTCPUCTHUK BOJIHCHHA Ha OCHOBC
TUAPOJUHAMHUYCCKOTO u BEPOATHOCTHOT'O MOACIINPOBAHUA C HUCITIOJIb30BaAHUEM
CIICKTPAJIIbHO-AUCKPCTHBIX WU CIICKTPAJIbHO-IIAPAMETPUUCCKUX MoOZgETIeH.

BepI/I(l)I/IKaI_[I/IIO PE3yIbTAaTOB THAPOAWUHAMHUYCCKOTO MOIACIUPOBAHHUA  PCKOMCHAYCTCA
MNpoOBOAWUTL IO HUMCIOINHUMCA JaHHBIM H3M€p€HPII>i XAapPaKTCPUCTHUK BOJIHCHUA B HATYPHBIX
YCJIOBUSAX UK HaA (I)I/ISI/I"ICCKI/IX MOACIIAX.

JIEeMEHTBI BOJIH B I/Ty0OKOBO/HOM 30He

A.6 Cpennss BbIcOTa %3, M, W CPEIHHMIi IepHOJ BOJH T , ¢, B IIyOOKOBOJIHOI 30HE

JIOJKHBI ONPENEATHCSA MO PACYETHOM CKOPOCTH BETpa ¥y 110 BEpXHEH Ormoaromell KpHBOM

2 o

pucynka A.l. Ilo 3HadeHmsM OespasmepHbIx mapamerpoB gL/ F, m gl/Vy | u Bepxmeii
i i g 1V gT 1V,

orubaroneii KpMBOi CleyeT ONpenelaTh 3Ha4enus g4 /¥y u g7 /¥, n mo Menbmemy u3 Hux

IMPUHATH CPCAHIOIO BBICOTY U CpC,Z[HI/Iﬁ nepruoa BOJIH.

JlnHy pa3roHa BOJHBI 1., M, CIEAyeT ONpeAessaTh 0 KapTorpapuueckoMy MaTepually C
y4eTOM HaIlpaBJIeHUsI BETpa.

3HaueHus JUIMHBI IPENEIBHOTO pasroHa Ly , M, 0mycKaeTcs IPUHUMATh 110 Tabauie A.l

JUIs1 3aJaHHOM pacyeTHOM CKOPOCTH BETpa o, M.

Taomuua A.1



CKOpOCTb BETpa ¥y, M/C 20 25 30 40 50

3Ha4YeHMs JJIMHBI IPEIeTLHOTO pa3roHa 1600 | 1200 600 200 100
L, 1073 M

Cpe/iHIOI0 JUIMHY BOIH Hj , M, OPM HM3BECTHOM 3HA4YeHUM T CIeJyeT OHPENelATh I10
dbopmyre

_gT?
¥ (1)

HpI/IMeanI/Ie - HpI/I IMEPEMCHHBIX CKOPOCTAX BE€TPa BAOJIb Pa3rOHAa BOJH OOITYCKAaCTCA

Mg

IMPpUHHUMATDH ;gd 110 pe3yJibTaTaM IMOCJICA0BATCIIbHOTO OIIPCACICHNA BbICOTHI BOJIHBI JJIA YYaCTKOB
C IMTOCTOAHHBIMHA 3HAYCHHUAMHA CKOPOCTHU BETpA.

A.7 BoicoTy BOnHBI i %-HOM OOECHEYEHHOCTH B CHCTEME g, M, CIELyeT ONpPEIENTh

YMHOKEHHEM CPEJHEH BBICOTHI BONH Ha Kod(duuuent % , npuHMMaeMbli mo rpaduxam
o 2 o o
pucynka A.2 mis 6e3pasmepHoi BenmumunHbl gL/ Fy . Tlpu ciioxkHOM KOHGUTypanuu 6eperoBoit

2 i 2 o .
uepThl 3HaueHue ZL /¥y MOIKHO MpUHMMaThCS 10 BenuuuHe Zh; f ¥, v BepxHell orubaromieit
KpUBOU puCyHKa A.1l.
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Pucynok A.1 - I'padpuxu niis onpenesieHusi 3J1eMEHTOB BETPOBbIX BOJIH B IJIyOOKOBOJIHOI U
MEJIKOBOJIHOM 30HAX
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Pucynoxk A.2 - Tpaduku 3navennii kodppuuuenta &
DeMeHTHI BOJH ¢ 00eCIeUYeHHOCThIO 1Mo pexumy 1; 2; 4% Heo0XoAuMO NpUHUMATH 110
(GYHKIUAM pacnpeeeHts], ONPEeNIIeMbIM 110 HATYPHBIM JIaHHBIM.

A.8 [Ipu cnoxHOl KOHPUTypaluy NOJBETPEHHON O€peroBoil IMHUM CPEHsIsl BBICOTAa BOJIH

%4, M, MOXKET OTPENENATHCS 110 (hopMyJIe

By = 0.1./25%2 + 21RE + H4) + 13062 + B 4) + 3500 + R %) (A.2)

rae #y, M, (mpu # = 1; £2; +£3; +4) - cpefHHUE BBICOTHI BOJH, KOTOPBIE AOJKHBI IIPUHUMATHCS

COIJIaCHO PHCYHKY A.l 10 pacyeTHOW CKOPOCTH BETpa Vi M mpoekuusm iydedl Ln, M, Ha
HaIpaBJIEHUE TJIABHOTO JIyda, COBIAJAIOIIETO C HalpaBleHHEM BeTpa. Jlyunm mpoBonsaTcs u3
pacueTHOM TOYKH JI0 TepeceueHus ¢ TuHuel Oepera ¢ UHTEpBaJIOM +£22,5° OT TJIaBHOTO JyyYa.
[Ipu HaMuMK mepes pacyeTHBIM CTBOPOM OOJIBIIOrO KOJIMYECTBA MPEMATCTBUHA B BUJE
OCTPOBOB C YIJIOBBIMU pa3Mepamu MeHee +22.5° U cyMMOH YIJIOBBIX pa3MepoB Oosee 22,5°

CPEJIHIOIO BBICOTY BOJIH %, M, B CEKTOPE # CIeyeT OIpeaeaTh Ho hopMyie

I

'i::! i ] i
by = [Tyl + S v 0’
n \jzﬁl w1 o = i o (A.3)

I7€ @y, Vuf - COOTBETCTBEHHO YIJIOBBIE Pa3MeEPBI i -TO TPENATCTBUS U J -0 MPOMEKYTKA



MEXly COCEIHHMMH IIPENATCTBUAMHE, OTHECEHHBIE K yriy 22,5° (i =1, 2, 3.4k, F=1, 2, 3..,,

{y) B IIpenenax # -ro ceKTopa, Ha3HAauYaeMoro B MHTepBaje =11,25° or HanpaseHus JTy4a.

Cpe/iHUE BBICOTBI BOJH #pi, %y, M, clielyeT onpenensTs mo pucyHky A.l mo pacueTHoi
CKOPOCTH BETpa M PasToHy [, PaBHOMY NpoeKIusaM iydeil Lpyu Ly, M, Ha Hanpasnenue

Berpa. JIyam L, m Ly paBHEI COOTBETCTBEHHO pACCTOSHMIO OT pACYETHOH TOUKH JIO
IIEPECEYEHHMS C I -M TPENATCTBUEM UIIH TIOBETPEHHBIM OEPETOM B .J -M IIPOMEKYTKE.

CpeIHHil eproJ] BOJIH OIpEIeIsieTcs Mo GespasMepHoMy mapamerpy £7 ¢ Fh, KoTopblil

PHHUMACTCS COTTIACHO PUCYHKY A.l NpH M3BECTHOM 3HAuCHUM gHg ! V}E . CpenHOI0 IIHHY
BOJIH CJIEJIyeT OMpeaensTh 1o gopmyie (A.1).

[Tpumeuanue - Koudurypamuss OeperoBoid uepThl NPUHUMACTCS CIIOXKHOH, €CIH
L f Lygin 2 2, THE Lyay M Ly - HAMOONBINMI M HAWMMEHBLIMIA JIy4H, NPOBEJCHHBIC U3
pacyeTHOM TOYKH B CEKTOpe +45° OT HampaBJICHUS BETpa JIO TEPECEUYCHHS C IOJABETPECHHBIM
oeperom.

A.9 [IpeBsbillieHUE BEPUIMHBI BOJHBI HAJl PAaCUETHBIM YPOBHEM %, M, OIpelesieTcs Io

Oe3pasmepHOMy mapamerpy M. % (pucynox A.3) 18 JAHHOTO 3HAYCHHUS By i gT? npu
! Ed =0,5.
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Pucynox A.3 - Tpaduxu 171 onpeeJenus 3HaueHnii 7, / % B MeaKoBoxHOH U 7 sur ! % B
npuoOoiHOI 30HaX

9J1eMeHTBI BOJIH B MeJKOBOJIHOM 30HE

A.10 BeicoTy BonH i %-HOi 00€CIeUeHHOCTH #;, M, B MEJKOBOAHON 30HE C YKIOHAMM
nHa 0,002 u 6onee cnemyeT onpenesaTh mo GopMyIie



By = leghey depleyhg (A4)

rae & - koo puuuent Tpancopmanuy;
k, - kKoo dumenT peppakuuy;

k7 - 06061IEHHBIN KO3()QULHMEHT TIOTEPD;
%y - K02 PUIUEHT 00ECIIEYEHHOCTH BOJIH B CUCTEME.

Kosdppuuuentsr &, &, u X cnenyer onpenensats mo A.11.

Z[J'II/IHEI BOJIH, IICPECMCIIAOIINXCA U3 FJIY6OKOBOI[HOI71 30HBI B MCJIKOBOJHYIO, OIIPCACIIACTCS

M0 pUCYHKY A.4 NPH 3aJaHHBIX 3HAYCHHSX OE3PA3MEPHBIX MapaMeTpoB &/ Agm Hyu, IgTz
[Tepuo BOJIH NPUHUMAETCS PABHBIM [IEPUOY BOJIH B TIIyOOKOBOHOMN 30HE.
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Pucynox A.4 - Tpadguxu A1s1 onpee/eHns 3HAUCHHI */ kB MEIKOBOXHOM H A5/ 2y B
npuoOOHHOI 30HaX
[IpeBbllieHNe BEPITHHBI BOJIHBI HAJI PACIETHBIM YPOBHEM 7., M, CICIYET OMPEIEIATH 110

pHCYHKY A.3 JUIst TaHHBIX Ge3pasmepHbix Bemmant &/ Agu ks, / g7,

A.11 Kosddunuent tpanchopmaiuu cieayer npuHuMath o rpaduxy 1 pucyHka A.S.
KoadduumeHT pedpakiuu 10IKEH ONMPenenaThes Mo GopmyIie

ky = \/E , (A.5)



rae g4 - pacCTOSHUE MEXITY CMEXKHBIMH BOJIHOBBIMH JIydaMH B INTyOOKOBOJHOMH 30HE, M;
@ - PACCTOSIHUE MEXJly TEMHU XK€ JydyaMH 10 JMHHUU, IPOXOJAIIEeH Yepe3 3alaHHyI0 TOUKY

MeHKOBO,HHOﬁ 30HBbI, M.
hi-z: h 15
gl gf“

_k v Ll
i T -' 0,026
1.4 , i v 0,024
- - 0,022
1.3 . 0.20 0,020
005 b 0,018
1.2 N <002 0016
0,014
- 0,012
Sy 0,010
1,0 = 0,008
f T . n,ﬂﬂﬁ
09 - e 0,004
= ] 0,002

08 .
001 002 003004 00600801 02 0304 3. %
A A

Pucynok A.5 - Tpaduku 1151 onpenesieHns 3Ha4enuii: kodpduuuenta % (1) u mapamerpa
Iﬂ?-:r f }‘d (2)

Jlyun BonH Ha 11aHe pedpakiuu B TiIyOOKOBOAHOM 30HE HEOOXOJAMMO MPUHUMATH IO

3alaHHOMY HAIIPaBJICHUIO PAacIpOCTPAHEHUs BOJH, a B MEJIKOBOJHOW 30HE HX CIELYEeT

MPOJOKATh B COOTBETCTBUU CO CXEMOW a M rpapukaMu 6 pucyHka A.6 COINIaCHO LITPUXOBOU
JIMHUM CO CTPEJIKaMHU.
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Pucynok A.6 - Cxema (a) u rpaduku (6) 1J1si IOCTPOEHHS IJIaHA pedpakuun

O606LIeHHBIH KO3(DPULUEHT HOTEPh 4} MOIKEH ONpPeAeIaThCs M0 3aJaHHBIM 3HAYEHUSIM

napamerpa @/ *ju ykiony mHa i (tabmuma A.2); mpu ykmonax aa 0,03 u Gomee ciemyer
MPUHUMATH 3HaYeHHE 00001IeHHOT0 K03 QHIMeHTa TOTePh PAaBHBIM €IUHUIIE.

[Tpumeuanue - Ilpu cnoxHOM KOHGUTYypallMM JgHA W YAaCTUYHOM 3alIUILEHHOCTH

aKBaToOpMU 3HadeHHe Kod(uumenra X, ciaemyeT NPUHUMATHL 10 PE3YJAbTaTaM OINPEIEICHHS
K03((HUIMEHTOB pedpakiuy Uil BOJHOBBIX JIydel, HPOBOAWUMBIX W3 PACUCTHOM TOYKH B
HapaBJIEHUAX yepe3 22,5° oT I1aBHOIO JIy4a.

Tadmuua A.2

Orrocurenbuas riy6una &/ by 3uavenust Koddduumenta & npu ykinoHax aHa i
0,025 0,02-0,002
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
0,06 0,9 0,81
0,08 0,92 0,84
01 0,93 0,86




0,2 0,96 0,92

0,3 0,98 0,95
0,4 0,99 0,98
0,5 u 6onee 1 1

A.12 CpenHIOI0 BBICOTY M CPEIHUM MEPUOJ BOJH B MEIKOBOJHOHN 30HE C YKJIOHAMHU JIHA
0,001 u menee HeoOXoaMMO ompenensiTh 1o rpapukam pucynka A.l. [lo Ge3pasmepHBIM

napamerpam gL f Viu gdiVy NPUHAMAIOTCS. 3HAueHUs g7 | viu gTiVy u no mnum
OTpeNensoTes kU T .

BeicoTy BonHbI i %-HON 00€cre4eHHOCTH B CHUCTEME CIIEAYET ONpEAesTh YMHOKEHHEM
CpemHEH BBICOTHI BOJH Ha Kod(@uuueHTt %;, MpuHMMaeMblii o rpadukam pucyrka A.2. Ilo

2 2
Oe3pasMepHbIM mapamerpam gL/ Vi u gd [V onpenensiorcs 3navenus xospduimenta &, u3
KOTOPBIX IIPUHUMAETCS HAUMEHBIINIA.

CpenHioro AMHY BOJIH MPU U3BECTHOM 3HAUYEHUU CPEIHETr0 Mepruojia CleAyeT ONpeaesTh
B COOTBETCTBUU C A.6.

[IpeBbilieHNE BEPIIMHBI BOJHBI HAJ] PACUETHBIM YPOBHEM JIOJDKHO OIPEAEIATHCS 110
pUCYHKY A.3.

[Ipumeuanue - DneMEeHTBl BOJIH, MEPEMEIIAIONIUXCS U3 MEJIKOBOJHOM 30HBI C YKIOHAMH
naa 0,001 u menee B 30HY ¢ ykinoHamu aHa 0,002 u Gonee, JOMKHBI OMPEAETATHCS COTJIACHO

A.10 1 A.11, Ipu 5TOM BBICOTA MCXOIHOMN CPEHEN BBICOTHI IIPUHUMAETC # = #
DJIeMEeHTBhI BOJIH B IPUOOIHOM 30He

A.13 BeicoTy BONH B mpuOOHHON 30HE Bl , M, CIelyeT ONMPENEINATh IS 3aJIaHHBIX
YKIOHOB JAHa i mo rpadpukam 2, 3 u 4 pucynka A.5: mo Oe3pa3MepHON BeIMUYUHE

- w2
d . [ hg HaxonuTcs 3sHAauenue #gniv, 27 ° 1 Mo HeMy onpenenserca gy, .

JITMHY BOIHBI B IPUOOIHOM 30He *gp , M, CIIELYET ONpeeaTh N0 BepXHel orubaromieit

KpuBOHl pucyHka A.4, npeBbILIEHHE BEPLIMHBI BOJHBI HAJ PACUETHBIM YPOBHEM "¢ sur, - IO
BEpXHEH ormbaromeil KpuBoii pucyHnka A.3.

A.14 Kputudeckas riyouna @y, M, IpM EPBOM OOPYIIEHUH BOJIH JOJIKHA OIPEIENAThCS
JUTSL 3aIaHHBIX YKJIOHOB JTHA i 10 rpadukam 2, 3 U 4 pucyHka A.5 METOJOM IOCIIEI0BaTEIbHbBIX



npuOmmkenui. [lo psmy 3amaBaeMblx 3HaueHUW TIIyOMH o B cooTrBeTcTBUU ¢ A.10 m A.ll
ONPEIETSIOTCS BEJIMYUHBL #; { ETEI/I no rpadukam 2, 3 u 4 pucyHka A.5 - COOTBETCTBYIOIIHUE

uM 3HadeHus g f A, U3 KOTOPBIX NpUHMMaETCs & , YMCIEHHO COBIAJAIONIEE C OIHOM U3
3a]1aBaeMbIX TIIyOMH o .

A.15 Kputnueckyio TIIyOMHY, COOTBETCTBYIONIYIO TIOCIEIHEMY OOPYIICHHIO BOJH
@ ¢y 4 TIPH TIOCTOSIHHOM YKJIOHE JIHA, CIIeyeT ONPEeeNATh 10 GopMyIie

d = ka?_ldcr ) (A.6)

aru

rae %y - ko3 PUIUEHT, NpUHUMAaEMBbIi 110 Tabuie A.3;

2 - 4UCclo OOpylIeHW (BKJIIOYas IMepBOe), MpUHHMaeMoe U3 psaga 2 =2, 3 u 4 npu

BBITOJIHCHHH HEPABEHCTB &y 2> 0,43 u kl’f_l <0,43.

Ipu ompesieieHUy  TTyOMHBI HOCTEAHEro obOpymenus @y koddduuuent &y wm
npou3BeaeHne K03 (HUIMEHTOB HE JOJDKHBI MPUHUMAThCS MeHee 0,35.

[Tpu ykmonax nua Gomee 0,05 ciemyer npuHUMATh 3HAUYE€HHE KPUTUYECKOH TITyOWMHBI

Ao =d

ar ory .
[pumeuanne - [Ipu TIepeMEHHBIX YKJIOHAX JHA JOMYCKAeTCA NPUHUMATH Hery 1O

pe3yibTaTaM IOCICAOBATCIBHOIO0 OIPCACIICHUA KPUTHUUYCCKUX I‘J'IY6I/IH AJiL Y4aCTKOB JHaA C
MOCTOAHHBIMHA YKJIOHAMMU.

Tabmuma A.3

VKinoH qHa i 0,01 0015 0,0 0,02 00| 0,035| 0,0| 0,045| 0,05
2 5 3 4

Kosdduruent ke 0,75 0,63 05| 05| 04 0,42 0,4 0,37 0,35
6 5

DJieMeHThI BOJIH Ha OTPaKAeHHOH aKBATOPUH

A.16 Beicoty nudparupoBaHHON BOJIHBI ;gdg;f‘, M, Ha OTPaXXJICHHOW aKBATOPHH CJEAYET
OTpeNIeTATh 10 hopMyIie

Ay = deay B (A7)

rae %4 - KodbdurmenT mudpaKIuy BOIH, onpeaenseMblii cormacuo A.17, A.18 u A.19;



#2; - BBICOTA MCXOIHOMN BOJHBI i %-HOi 00€CIIEYEeHHOCTH.
B kauecTBe pacueTHOMN JUIMHLI IPUHUMAETCS UCXOJHAS [UIMHA A HA BXOJE B aKBATOPHIO.

A.17 Kosdduuuent qudpakiud BodH Xdif s UIA aKBATOPHH, OTPAKIAEHHOH OJMHOYHBIM
MonoM (HpH 3aJaHHOM 3HAYEHMH yrja &, rpaj, OTHOCHTEJIHHOM PACCTOSHHM OT TOIOBBI MOINA

0 TOUKM B DPAacueTHOM CTBOPE “gf W 3HAUeHMM yrma ¥ , rpaj), cleayeT NPHHHMATh B

COOTBETCTBUU CO CXeMOW U TrpadukamMu pHUCYHKa A.7 COIJIaCHO IUTPUXOBOM JIMHUU CO
CTpEJIKaMHu.
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Pucynox A.7 - Tpaduxu 1151 onpee/enusi 3HaueHuii Kodpduuuenta Xy s

A.18 Koo durmeHt audpakiui BOIH kdg'}",c Ha aKBAaTOPHUH, OTPAKIECHHON CXOIAIIMMUCS
MOJIaMHU, OTpeeNsieTcs no Gpopmyne

’?cd:v'f,-: = ka’gf',s‘l"" ¢, (A.8)

rae ¥ .- kod(p(UIUEHT, IPMHUMAEMBIii 10 pUCYHKY A.8 1711 JaHHBIX 3HAYeHui &, u kdg}",cp .
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Pucynox A.8 - I'paduxu 3Ha4enuii kodgpduumnenra V.

3nauenue &, onpeensercs o Gopmyie

Lyl +h
T (A.9)

c

rne fiu f5- paccrosinus ot rpanuil BoiHoBo# TeHu (I'BT) no rpanun audpakuuu Bonu (I'IB),
IPUHUMAEMbIE B COOTBETCTBMM CO CXeMOW U rpadukamMu pUCyHKa A.9 corjacHO HITPUXOBOM
JIUHUU CO CTPEIKAMH;

& - mMpuHA BXOJa B TOPT, M, NMPUHHMAEMas PAaBHOM MPOEKUHUU PACCTOSIHUS MEXKIY
TOJIOBaMH MOJIOB Ha ()POHT MCXOIHOM BOJTHBI.
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Pucynok A.9 - Cxema (a) u rpaduku (9) 115 onpeneieHus 3Hadennii Ju I,

3HaveHue ko3 dumreHTa kdg'f,cp OIpENIENSIETCS] TaK K€, KaK U ka‘y‘,s coriacHo A.17 mna
TOYKH MEePECEUSHUS TTIABHOTO JIyda ¢ POHTOM BOJIH B PACUETHOM CTBODE.

[TonoxeHne TIaBHOTO JIyda Ha cXeMe pUcyHKa A.9, @ He0OX0IMMO IPUHUMATH IO TOYKaM,
pAacIoNIOKEHHBIM OT TpaHuLbl BoiHOBOW TeHu (I'BT) Mona ¢ MeHpIIMM yriiom #;, rpaj, Ha
pacCTOAHUAX X, M, OIpeesieMbIX 1o Gopmyie

.= higr ~ig iy — &)
1y i , (A.10)

[

rae {a1u {37 - BENMUMHBI, NPMHUMAaEMbIE B COOTBETCTBHU CO CXEMOM M rpadMKaMH PUCYHKa

A9.

A.19 KooddumumenT audpakimum BomH %4 p 171 aKBaTOPHH, OTPAKAECHHON BOTHOIOMOM,
JIOJDKEH OTPEeIAThCs 1Mo popmyiie

2 2
Kgir s = Jkdg}",.sl g sa (A.11)

rmue ka‘gf,sl u kdgf',s? - k09 purHenTs! Tudpakinuy BOJIH, ONPeAesieMbIe IS TOIOBHBIX YYaCTKOB
BOJIHOJIOMA corjiacHo A.17.

A.20. BeicoTy nudparupoBaHHONW BOJTHBI C YYETOM OTPaKEHUS €€ OT COOpYKEHUH u
nperpazm ;ﬂdg;f‘,r , M, B JJAHHOM TOYKE Orpa)KICHHON aKBATOPUU HEOOXOJUMO OMNPEIENATh IO
dbopmyie

Rair p = gy + Kpgr My (A.12)

rae

.s:;,.gj' =kﬂ‘{f,-ﬁk?‘kpquf,i-e_n’ngﬂl IIEOS &;I‘ ’ (A13)

kd;;;l",.s - k03pdunreHT aTudpakmuu B CTBOPE OTPaKAIOIIEH MOBEPXHOCTH, OMPEICISIEMBINA
cornacao A.17, A.18 u A.19;

kyu £y - k0> duIMEnTHI, onpenensemMble 10 faHHBIM Tabmuie! I, 1 mpunoxenns [I;

t, - yron mexy GpOHTOM BOJIHBI M OTPasKarOLIEH MOBEPXHOCTBIO, TPaL;

7} - OTHOCUTEIBHOE PACCTOSAHHUE OT OTPAKAIOIIECH IIOBEPXHOCTU 10 PACUETHON TOYKH I10
Jy4y OTpPaXCHHOM BOJIHBI, IPU 3TOM HANpaBICHUE Jyda OTPAXEHHOW BOJIHBI OJIKHO
IIPUHUMATBHCA U3 YCIIOBUS PABEHCTBA YIJIOB ITOAXO0/A U OTPaKEHHUS BOJIH;

Kyef i - KOOQ(UIUMEHT OTpaXKeHHUs, IPUHAMAEMbIl 110 Tabnuue A.4; NpU yrie HAaKIOHA



OTpakalolled MOBEPXHOCTH K TOPH3OHTY Oonee 45° cienyer mpuHUMATh KOI((UIMEHT

oTpakeHus Xyer; = 1.

HpI/IMe‘laHI/IC - BBICOTy BOJIHBI Ha OFpﬁ)KI[CHHOﬁ dKBATOPHU C MCHAIOIIUMUCSA FJ'IY61/IHaMI/I

JOITyCKaeTcsl yrouHATh coriaacHo A.10 u A. 11 npu HaaymexameM 000CHOBaHUU.

Tabauua A.4

HOHOI;?;Z;‘)HHBI 3HaueHus kr@f,z' MIPU YKJIOHAX OTpakarolel MOBEPXHOCTH i
1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

[Ipunoxenne b
(pekoMeHayeMoe)

Onpenenenue BHICOTHI BETPOBOr0 HArOHA

B.1 BBIcOTy BETPOBOTO HaroHa £¥2;,;, M, IpH IOCTOSHHOW TyOMHE o aKBaTOpUM M 0€3

ydeTa KOH(pUTypauy 0eperoBoii IMHUH JIOITYCKAeTCsl ONPeNeNATh 1o hopmyIie

Vel

M=k
saf W g(d " Dsﬁﬂ"-’zgsgf:'

COS 0,

(B.1)



HIIN

VL
ad , (b.1a)

TAC Sy - YIOJ MEXKAY HpOI[OHBHOﬁ OCBIO BOAOEMA U HAITPABJIICHUEM BETpPaA, I'pal;

M\ - pacdeTHas CKOPOCTb BETpa, M= /c*;
L - nIMHa pa3roHa, M;

k1 - K0dQHIMEHT, TPUHUMAEMBIi 1o hopMyJIe

”
k, =3[1+001332 [107

Ve , (B.2)

v - KO3((DUIMEHT KHHEMAaTHYECKHH BA3KOCTH Bo3myxa; mpu £ = 9,81 m/c? u v =107

M2/c;

k, =3(1+0,37,)107" (B.2a)

B.2 BBICOTY BOJIHOBOTO HAroHa <424, , M, B IpHOOKHHOM 30HE HOMYCKAETCs OMPEAEIIATE 110
dbopmyre, pekomeHayemoit [1]

(B.3)

2
k
&&wav=£[5—w]
g \ T )

i€ %5y - pacyeTHas BBHICOTA BOJIHBI MO JIMHUM MIEPBOTO OOPYLIEHHUS, M;
T - cpeHUil IeprO/] BOJIHBI.

Nwmerotcs yka3aHusi, 4TO TOCKOJBKY MapaMeTpbl BOJH OrPAHUYMBAIOTCA MPEIETbHO
BO3MOKHOM UX KpyTU3HOU /4 * = (,]1, BbIcOTa BETPOBOTO HAaroHa & IMEET npeaen * 1,8 m.

[Ipunoxenne B
(pekoMeHayeMoe)

Ouenka ycTOH4YMBOCTH TPYHTA, MOABEPKEHHOI0 THAPOAMHAMHYECKOMY BO3/1eHCTBHIO
(BOJIHBI, TEYEHHE)
B.1 YcroitunBocTs TIpyHTa, ClarampIiero JHO AaKBATOPUM BOJU3U  COOpYXKEHUS,
MIOABEPKEHHOIO  BOJIHOBOMY  BO3JECHUCTBHMIO,  OLICHUBACTCA  CPAaBHEHUEM  IIPUIOHHOU

MaKCHMAIBHOH CKOPOCTH ¥ pmax (5.18, 5.20, 5.32) mmum ¥ymax (5.19) co 3HadeHHmeM

JIOIYCKAeMOM IPUAOHHON CKOPOCTH V.E:,aa‘m .

Suauenne Faadm , M/c, M TIpyHTAa KpymHOCTBIO Gpakimit [ < 100 MM criemyer
MPUHUMATH IO pUCYHKY B.1, a mist rpyHTa kKpymaocTeio [} > 100 MM - o gpopmyne



O — 0
Vaam = 14,[eD=E— (B.1)

rae £m- IIOTHOCTh MaTepHralia TpyHTa, T/M3 ;

£ - IUIOTHOCTH BOJBL, T/M> .

[Ipu Vo max < Voadm wmm Vf,ma;-: > ¥y adm CJIeIyeT YYUTHIBATh BO3MOKHOCTh pa3MbIBa JHA

AaKBaTOPUM Yy OCHOBAHMSI COOPYKEHUS M IIPU HEOOXOAMMOCTH IPENTyCMAaTPUBATh MEPONPUATHUS
110 3alIUTe OT Pa3MbIBA U IIOJAMBIBA OCHOBAHUS COOPYKECHHUS.

B.2 Ilpu HazHaueHUH KPYMHOCTH KPEIUICHHS KaMHEM JHAa aKBaTOPHH WJIM MOBEPXHOCTH
Hacklneil (0epM) cieayeT NMPOU3BOJAUTH MPOBEPKY YCTOWUYMBOCTH MaTepuajia KpeIIeHUs 110
3aBucuMoCTIM B.1.

Vb'dm.'.'-il"f

1.6 7
L4 =

L

1.2 —

1.0 _?,,-'
0% 1 <]
0.6 | _] Obaacms

1 et IOITYCKAEMBIX
04 — —m cKopocTeil
02 ——— =

0
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Pucynok B.1 - I'padux nonyckaemMbIX 3HAUYEHHUIT CKOpocTeil

B.3 Tlpu kperieHnr 0TKOCOB, ITOABEPKEHHBIX BOJIHOBOMY BO3JICHCTBUIO, PBAaHBIM KAMHEM
(ropHO#1 Maccoit), OOBIKHOBEHHBIMH U (DACOHHBIMU OETOHHBIMH U KEJIE€300€TOHHBIMH OJIOKaMH
pacueTHYI0 MacCy OTAENBHOTO DJIEMEHTA #2 WIH #%;, T, CIIEIyeT OMPEeeATh:

IIpH pacCIiOJIOKCHUU KaMHS HWJIN 0JIoKa Ha Y4aCTKEC OTKOCa OT BEpXa COOPYXKCHUSA OO

rnyounsr £ = 07210 popmyme
316k g.p pht” >
P = E

3
[—m—l] Jl+ctg e (B.2)
o
to ke pu Z # 0. 772110 popmyne
_[?,523]
w, = me B (B.3)

rae ¥ - koadduuuent, npuHEMaeMslil 1o Tabmuie B.1; mpu k& > 15, a TakKe OpH CIOKHOM



npoduie YNCcIeHHOE 3HaYeHIE KOdPPUIHEnTa * f clieayeT YTOUHSATH 110 JAHHBIM OTIBITOB;

& m - INIOTHOCTh MaTepHuajia KperjicHus, T/M3 .

Tabmuua B.1
DJIeMEHTHI KPEIIeHUS Koaddumuent & 5
pu HabpOCKe P YKJIAJIKE
Kamens 0,025 -
OOBIKHOBEHHBIE OETOHHBIE OJIOKH 0,021 -
Terpanons! u apyrue hacoHHbIE OIIOKU 0,008 0,006

B.4 Kpernnenue OTKOCOB HECOPTUPOBAHHOW KaMEHHOW HaOpOCKo#l (TOpHOM Maccoit)
JIONyCKAeTCsl BBINOJIHAT PH BBICOTE BONMHBI He Gosee 3,0 M, eciu TONorocTh oTkoca Cigw £5,
u He Gomee 3,5 M mpu Gt2¢ 7 5. HecopTHpoBaHHYIO KaMEHHYIO HAOPOCKY CIeIyeT CUMTaTh
IOPUTOJHOM Uil KpPEIUIEHUS OTKOCa, €CIM OHA XapaKTepu3yeTcs 3HaueHUsMH KoddduuueHta
k gr 3PHOBOTO COCTaBa, COOTBETCTBYIOIUMH 3aIITPUXOBAHHOM 30HE HA pUCYHKe B.2.
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Pucynoxk B.2 - I'padux niist onpeaesieHus J0MyCTHMOIO 3¢pHOBOI0 COCTaBa



HECOPTHPOBAHHOI KAMEHHOH HA0POCKHU 1151 KpelJIeHHs1 0TKOCOB

3nauenne kodhOuIMEHTa % g TOMKHO OMPEETATHCS M1 Kaxk/I0H (pakiuy HaGPOCKH Mo
dbopmyie

: (B.4)
I/Ie # - pacueTHas Macca, T, KaMHsI KpeTJICHUS;
#2j - CpeIHAsI Macca, T, KaMHA i -i ppaKIuu HaOpPOCKHU;
Du Ly - npuBeneHHbIe IMAaMETPHI, M, DJIEMEHTOB KAMEHHOW HAaOPOCKH, T.€. JUAMETPHI

mapa, 00BeEM KOTOPOI'0 paB€H CPCAHECTATUCTUICCKOMY 06T)eMy YaCTHI] MacCOM COOTBETCTBEHHO
MU Ry

(B.5)

IIpu oTKOCaX, MOIOrOCTh KOTOPHIX HaXoauTcs B mpenenax 3 = cttZ@ < 5 pacuernoe
3HAYEHHE MACChl # CJIeIyeT onpenessaTs no popmynam (B.2) u (B.3).

B.5Ipu momoroctd oTKocoB S5 ScEtg@ i 15, yKkpemmseMBIX —HECOPTUPOBAHHOI
pPa3sHO3EpHUCTON KaMEHHOM HaOpOCKOM, pacueTHyl Maccy KaMHs #2, T, COOTBETCTBYIOLIYIO
COCTOSHUIO €ro TpPEJEeIbHOIO paBHOBECHS OT JEWCTBUSA BETPOBBIX BOJH, HEOOXOIUMO
onpenenste mo Qopmyne (B.2) mpu A /fk 210 ¢ yMHOKEHHEM MOIYYEHHBIX PE3yJbTATOB Ha

1,45
b = 5
KO3 puLmeHT [ ctg .;p] .

MunumanbHoe cofiepkanue (pakiuil  pazMepom Ly 2D nomkHO IIPUHUMATECS B
COOTBETCTBUM ¢ Ta0muieit B.2.

Tabnuna B.2
Kosdunuent pasnosepaucrocta Tgp § Dy S5 0* 20 | 40-10
0
MunuMalibHOE conepkanne, % (mo Becy), (pakimii 50 30 25 20

c pasmepom L 2 [

B.6 IIpu mosoroctu oTkocos Cig# < 3, ykpemiseMbIX HECOPTHPOBAHHON Pa3HO3epPHUCTOI



KaMEHHOM HaOpOCKO#, pacueTHyr0 Maccy KaMHs #, T, HEOOXOAMMO OIpPEIeNsTh Ha OCHOBE
9KCHEPUMEHTAIbHBIX UCCIIEIOBaHUH.

B.7 Ilpu coBMECTHOM BO3JIEMCTBUM BOJH M TE€UCHHI, COBMAJAIOLIUX MO HAIPABIICHUIO,
CyMMapHO€ CpeJHee M0 BPEMEHU 3HAYCHHE KACcaTEIbHOI'O HANMPSIKEHUS Ha MOBEPXHOCThH JHA

HE00XO0UMO onpeaesTh no popmyie (mpu 7, » 0ET,):

Ty =Tp + 7y 7o T FETF (B.6)

rae 7. - KacaTeJbHOE HANPSHKEHUE HA THO OT BO3AECUCTBUS TeueHus, Klla;
Tw- CPEIHeE 10 BPEMEHH KacaTeIbHOE HAIPsKEHUE OT BO3AeHCTBHs BOJH, KIla (cm. 5.18,
hopmyna (4));

7 - cpeansis Mo TIyOMHE CKOPOCTh TEYSHHSI, M/C;

' - koadurment llesn, m1/2/c.

HpI/I HAJIMYUKU yIJla MCKAY HAIIPaBJICHHUEM BOJIH U TCUCHUA CYMMApPHOC CpEAHEC I10
BPEMCHH KAaCaTCJIbHOC HAIIPAKCHHUE Ha IMOBCPXHOCTH JHA JOJIKHO BBIYHUCIATHCA KaK BCKTOPHAA
CyMMa KacCaTCJIbHbIX HaHpH)I(CHI/II‘;I OT BOJIH M TEUEHUH C y4€TOM HaHpaBJ’IeHHﬁ.

B.8 IIpu MpoeKTUPOBAHKMY KPEILIEHHH [HA Y 00TEKaeMBIX IIPErpaj ¢ MOMOLILI0 KAMEHHOM
HAaOpOCKM B CJIydae COBMECTHOTO BO3JEHCTBHMS BOIH M TeueHwid (7, » 0,87, ) nomyckaercs
HpHMeHCHI/Ie KOHICIIITUN KpHTquCKHX KacCcaTCJIbHbBIX HaprDKCHI/H\/’I, corjJiaCHoO KOTOpOﬁ
KPYITHOCTb 3alIUTHOTO c10od )5y, M, onpesensercs U3 ycloBus

Tow

Ve (0 —r)gllsy (B.7)

rae W - Kputhueckoe 3Hadenwe uucia Illunpaca. Pekomenayercs mpuHUMATh Y g B
nuanaszone 0,03-0,035 mpu NpoeKTUPOBAHUMN CMamuyeckKu YCmou4ugou 3aluluThl OT Pa3MbIBOB,
JUIE KOTOPO# ee BO3MOKHBIC Je(opMaIliy 3aTParuBalOT BEPXHHW CIIOW 3allIATHOTO KaMHS Ha
rIyouHy He Oolee ueM D

JlomyckaeTcsi mpyu  COOTBETCTBYIOIIEM OOOCHOBAHMM YCTPAaUBaTh BOIM3M OOTEKAEMBIX
nperpan  (COOPYKEHHMH)  OuHamuwecku  ycmouuueoe  KpEIUIGHHE, KOTOPOE€  MOXKET
nedopmupoBaThcs Ha Gombliyto, ueM Llsy, royGuHy, He Tepsas IPU STOM CBOeil OCHOBHOI
(GYHKIMY - 3alIUTHI THA OT Pa3MbIBOB B TEUCHHE 33/IaHHOTO CPOKa CIIYkKObI coopyxkeHus. [Ipu
9TOM 3HA4eHHEe W MOXeT mnpuHuMarbcs pasHbIM 0,05-0,055; kxpome TOro, AOIKHBI

JOTIONTHUTEBHO — pa3pabaThIBaTbCsl  KPUTEPUU  JOMYCTHUMOM  JedopManuu  KpEIUICHHUS,
IIPEBBILIEHHE KOTOPOIl MPUBOANT K OTKA3y - HAPYLIEHHIO €T0 3aIlUTHBIX CBOMCTB.

IIpunoxenue I'
(pexoMeHmyeMoe)



Onpenenenue BOJTHOBOI HATPY3KHM HA BePTHKAJBbHBIEC CTEHBI
1 IIpu pelictBuM  CcTOSYEH BOJHBI HA  BEPTUKAIBHYI CTEHY HEOOXOIMMO
npenycmarpuBath (5.14) Tpu ciyuas onpejesieHus BO3BBIIICHUS WM IMOHM)KEHUSI CBOOOJHOM

BOJIHOBOM IIOBEPXHOCTH ", M, Y BEpTUKAJIbHOU CTEHBI:

a) max — %l - IpH HAMOOJIBIIEM 3HAYEHUH OTMETKH BOJIHOBOH IIOBEPXHOCTH Y CTEHBI;

0) fe¢ = ;ank - IpM MAKCHMAJIbHOM 3HAYECHHU TOPU30HTAILHON BOIHOBOM HArpy3Kku i

kH/m, Ha cTeHy;

B) #: = ~&3# - npu HaMMeHbIIEM 3HAYCHNH OTMETKH BOJIHOBOi MOBEPXHOCTH y CTECHBI.

YucieHHbIE 3HAYCHNS BXOIAMMX KO3(pGUIMEHTOB *n1 , %n2 , %y3 onpenensiorcst mo
rpadukam, pucyHok I'.1.
-— Vs -
MATW < Nd
[1] =

o L T | N
0 002 004 006 0,08 O10R/A 0 0,02 0,04 006 0,08 0,10 h/h 0 0,02 004 0,06 0,08 0,1 n/k

1 - rpanMIa pa3pylIeHUs CTOSYUX BOJIH
Pucynox I'.1 - Tpapukn 3snauennii kodypdumuenton i, Xram o3

I'.2 TOpU30HTANBHYIO HAarpy3Ky Ha BEPTHKaIbHYIO cTeHy 4%, KH/M, mpu BozmeiicTBHM
CTOstuel BOJIHBI JUIst ciy4aeB "0" u "B", ykazaHHBIX B .1, pekoMeHayeTcs MPUHUMATh 110 II0pe
BOJIHOBOT'O JIaBJICHUS; MPU 3TOM OPAMHATHI SMIOPHI BOJIHOBOrO AasineHus # , klla, Ha rmyOune
Z, M, CIelyeT onpeAensiTh no gopmynam tabmuubl ['.1, a ynucieHHble 3HaYeHUs] BXOJAIINX B

Hux ko>pduuuentos k3, &3, k4, ks, &zu &yno rpaduxam (pucynok I'.2.)



| i ! 2 *““ﬂf-‘-““‘ B \
08 010 h/L 0 0,02 0,04 0,06 008 0,10 h/A

e |
0 002 0,04 0,06

N5
10

| L | d
0 002 004 006 0,08 0,10 h/A 0 0,02 0,04 0,06 008 0,10 h/k

Md

===

—_—t—— ﬂ.fﬁ— 5

‘--"""————....._______- \ :
i : 04— |- ——
2 ﬁ 03—, 2 T | Lo
L ?1 | b

0 002 0,04 006 0,08 0,10 h/A 0 002 0,04 0,06 008 010 h/k

1 - rpanua pa3pylIeHUs CTOSTYUX BOJIH

Pucynox I'.2 - Tpaduku 3uavennii kodppuuuentos £z, k3, &y, ks kgm &y
Taomuma I'.1



N 3arny0iieHre TOYeK 2, M 3HaueHHE BOJTHOBOIO JaBjacHus F , xlla
TOYKHU

OTMmeTKa BOJTHOBOW ITOBEPXHOCTU 7

1 e 1 =0

2 0 py =kpogh
3 0,25 Py =kapgh
4 0,5 P =kaogh
5 d ps = ksogh

OTMeTKa BOJIHOBOM MOBEPXHOCTU 7

6 0 Pg =0

! Ny 77 = ~pan;
8 0,5 Py =kgogh
9 d py = kopgh

I'.3 BonnoBoe paBnenne # , klla, Ha BepTUKaIbHYIO CTEHY C BO3BBIIICHHUEM HaJ

pacyeTHBIM YPOBHEM BEPXa COOPYKECHHA Zsup, M, MEHEE YEM HA W yyay , M, CICAYET ONPENCIATh



cormacHo [.2 ¢ TmOCIEQyOmUM YMHOXEHHEM T[OTYYCHHBIX 3HAUCHUW JaBJIICHUS Ha
ko3P PUIMEnT K, orpeenseMblii 1o popmyie

Zaup

k, =076£019 , T.1)

rae 3Haku "mwioc" u "MUHyC" COOTBETCTBYIOT MOJIOKEHHUIO BEpXa COOPYKEHUSI BBIILIEC WU HUXKE
pPacyeTHOr0 YPOBHS BOJBI.
BosBrllieHre WM TTOHIKEHUE CBOOOIHON BOJHOBOW IMMOBEPXHOCTH ' ONPEAETICHHOE I10

I'.1, cnemyer Takxke yMHOXAaTh Ha Kodpduuuent &, .

[opu30HTaIbHAS IMHENHAs BOJHOBAs Harpyska {& , KH/M, B paccMaTpuBaeMoM cCiiydae
JOJDKHA OIpENesaThCs MO IUIOIIAAU JIIOPbl BOJHOBOIO JABJICHUS B IpEAeaX BbICOTHI
BEPTUKAJIBHON CTEHBI.

I'.4 T'opu3oHTaNBHYIO Harpy3ky OT AM(parupoBaHHBIX BOJIH CO CTOPOHBI OTIPakKIEHHOM
AKBAaTOPHHU CJIEIAYET ONPEAENATh PH OTHOCHUTEIBHON JUIMHE ceKuuu coopyxenus [/ A £ 0,8;
IIPU OTOM PACUETHYIO SIIOPY BOJHOBOIO JaBJIICHMS cO 3HadeHusmu F , klla, momyckaercs
BBIIIOJIHATB I10 TPEM TOUKAM, pACCMATPUBas CICAYIOUIUE CIIy4au:

a) BepIIMHA BOJHBI COBMEIIICHA C CEPEMHOM CeKIMU coopyxeHus (5.16, pucyHok 4, a):

R
- T thid

20" M T 2 : 21 =0; I.2)
P Wiy thicd
2y =0, pr=fipgl—— T ¢ ; (T.3)
2
=h ;Edy:' ~ ';C';gdgf
z3=d; PP TUPE G0 dnokd | (T.4)

0) MoI01IBa BOJTHBI COBMEIICHA C CEPEIMHOM CeKIu coopyxkeHust (5.15, pucyHok 5, 6):

7 =0, r =0 (T.5)

By kid
=y =L W g

227 T 2 , P21 = ~kgpen; (I'.6)
. hay g
z3 =dg P3TTHPEID W kd dshokd |, T.7)

e g - BRICOTa AM(bParupoBaHHOH BOTHEI, M, ONpeeNnseMas COTTACHO MPUIOKEHHUIO A

Kt - koo puuUeHT, NprHUMaeMsbIii o Tabmune I°.2.

Tabmuua I'.2



OtHocutensHas puuHa cexkouu| 0,1 0,2 031 04| 05 06 | 0,71 0,8
TR

Kosdumment & 09| 092| 085| 07| 064| 051| 03| 0,26

Ipumeuanne - IIpu rayOuHe CO CTOPOHBI OrpaxieHHO# akBatopun & 2 03X ciemyer
CTPOUTH  TPEYTONbHYKO OIIOPY BOJIHOBOIO  JNABJEHMS, IIpUHMMas Ha IJIyOuHe
z3 = 0,3X ponHOBOE aBIEHKE pPaBHBIM HYJO (5.16, pUcyHOK 5).

I'.5 Onropa B3BEIIMBAIOIIEIO BOJIHOBOIO JaBJICHHMS Ha OEpMEHHbIE MAaCCHBBI JIOJKHA

NpUHUMAThCA TpaneneuaansHoi (5.13, pucyHoxk 2, 6) c¢ opauHatamu Fiari , klla,
omnpenenseMbiMu (ipu i = 1, 2 wim 3) o ¢opmyie

) chi(d —d ) .
Py = Ky pgh————=—coskx Lpg (T'.8)

rae #; - pacCTOssHHUE OT CTECHBI 10 COOTBGTCTBYIOHIGfI rpan MaCCHBa, M;

Ky - k0OQPHUIMEHT, TPUHUMAEMBII 110 Tabuue I'.3;

p_f - BOJIHOBOC JaBJICHHUC HA YPOBHEC ITOJOIIBEI COOPYIKCHUS.

Ta6muma I'.3
OtnocuTenbHas ryonHa Kospduuent £z npu MONOroCcTSX BOIH X/ j
d A
15 u meHee 20 u Gonee
Memnee 0,27 0,86 0,64
Ot 0,27 no 0,32 0,6 0,44




Bonee 0,32 0,3 0,3

[Tpunoxenue /|
(pexomenayemoe)

OnpeaeneHue BHICOTHI HAKATA BOJIH HA OTKOC
J1.1 BbIcOTy HaKara BOJH HA OTKOC #ym, M, PEKOMEH/LYETCS OMPENENSITE MO0 (POpMyIIE

Pyum = krkpkspkrunkikmkl% ) (A1)

rae %%, - BBICOTa BOJIH 00ECIIEYeHHOCThIO 1% B CHCTEME;

k., %y - X0d((UIMEHTH 1IEPOXOBATOCTH U MPOHMIAEMOCTH OTKOCA, IPHHHMAEMBIE TI0
tabmuie J1.1;

% sp - KO HUIEEHT, TpHHMMAEMBIi 1o Tabmue J1.2;

um - KOO PUIUEHT, 3aBUCAIMI OT TTyOMHBEI BOABI & MEpE]l COOPYKEHUEM H TOJIOTOCTH
BOIHBI g /%% 1 npuHEMaeMblil 1o rpadukam pucyska J[.1. 3Hauenus mapamerpa *g fHys, |
yKka3aHHbIE 6e3 CKOOOK, OTHOCATCA K ciydaro @ 2 2+, . IIpu riyOMHe Hepel cOOpyKEHHEM
d < 2k, | kodQPUUUEHT Ky CIEIyeT NPUHUMATH MO 3HAYCHHIO »g , COOTBETCTBYIOLLEMY

ray6une @ = 2%s, npu 3HaueHmsX mapamerpa g f%yv, , ykasamsomy Ha pucynke JI.1 B
CKOOKax;

k5 - koo pHUIMEHT 06ECTIEYEeHHOCTH 110 HAKaTy, IPUHUMAEMBIH 1o Tabmune J1.3;

kg - K03 HUIMENT, NpuHUMaeMblii o Tabnuue J[.4 B 3aBHCHMOCTH OT yria ¢ MEXIy
ype30M BOJbI U ()POHTOM BOJIHBI.

IIpumeuanue - IIpu omnpenencHUM  BBHICOTBI HakaTa BOJH HAa IIECYaHbIE W
IrpaBUIHO-TAJIE€UYHUKOBBIE TUISKM HEOOXOAMMO YUUTHIBATh U3MEHEHHE YKJIOHA IUISKa BO BpeMs
mropma. Haubosbiiee nmoHmkeHre Iisbka Ha JIMHUM ype3a BOJbI Cle/lyeT NPUHUMATh PaBHBIM

0,3% | M, ¢ BRIKIMHMBAHKMEM Ha HyJEBbIE 3HAUYEHUs Ha OEpery 10 BHICOTH HAUOOJIBIIEr0 HAKATA,
a B MOJBOAHON 9acTh 10 rayOounsl @ = &g | M, 11 PasMbIBAEMbIX IPYHTOB WM Ha IIyOUHE

d =dgy, M, - 119 HepasMbIBaEMBIX IpYHTOB (Tne %, @ M @y - COOTBETCTBEHHO BBICOTA
BOJIHBI ¥ IITyOWHA BOJIBI B CTBOPAX MEPBOTO U MOCIEAHEr0 OOpYIICHHH, M).
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Pucynok JI.1 - Tpapuxu 3Ha4ennii KoOdOQPuuuenta
Tabmuma /1.1
KoHcTpyknus KperieHus 0Tkoca OtHocurens | Koapduuuent | Koapduuuent
Hast Ky ky
IIEpPOXOBATO
cte 71y,
BeronHbIe (3ke1€300€TOHHBIE) TUTUTHI - 1 0,9
['paBuiiHO-TaICYHUKOBOE uin| Menee 0,002 1 0,9
KaMEHHOE  TIOKpBITHE,  OETOHHBIE
(>xene300eToHHbIE) OJI0KU
0,005-0,01 0,95 0,85
0,02 0,9 0,8
0,05 0,8 0,7




01 0,75 0,6

Bonee 0,2 0,7 0,5

[Tpumevanue - XapakTepHbIld pa3Mep MIEPOXOBATOCTH #, M, CIEAYeT IMPUHUMATh PaBHBIM
CpeAHEeMYy AMaMeTpy 3€peH Marepuaja KpeIUIeHHs OTKOCa WM CpEIHEMY pasMepy
OCTOHHBIX (JKEJIE300CTOHHBIX) OJIOKOB.

Ta6auua /1.2

3Hayenune CtZe 1-2 3-5 ooxee 5

Koadduuuent % s npu ckopocT BeTpa My,

m/c:

20 u 6onee 1,4 15 1,6
10 11 11 1,2
5 1 MeHee 1 0,8 0,6

O6o3HaueHue: ¥ - yroy HaKkJIOHa OTKOCA K TOPU30HTY, Tpaj.

Ta6muma /1.3

ObecnieueHHOCTH 10 HaKatTy i,% 0,1 1 2 ) 10 30 50




Ko uuument & 11 1 09| 091| 086| 0,76 | 0,68

Ta6imma /1.4
3HayeHue yrua o, rpaj 0 10 20 30 40 50 60
Koadpduruent &y, 1 098| 09 | 092| 087 | 082| 0,76

J1.2 BonHoBOe j1aBleHue HAa OTKOC mpu 1,5% Ctg@ L5 ykpereHHblil MOHOJTUTHBIME HIIH
COOpPHBIMU IIJIUTaMH, oIlpeaensercss smopoid (pucyHok /[[.2), B KOTOpoil MakcUMalbHOE

pacueTHOE BOJIHOBOE JlaBlieHUE P, Klla, paBHO
Pg = kky praogh, (1.2)

rae £;u &5 - kodQQHUIEEHTHI, 3aBUCAIIIE OT MONOTOCTH BOMHBI A { % M yIIIa 3aJ05KeHHs 0TKOCA
€

i Lo
b, =080+48=+ctgp| 0,028 -115=
& E E }" ':g'p[ ? E] }"]’ (I['3)

X
kp = 140,092,/ -10 (T1.4)

Pyl - MAKCUMAJIBHOE OTHOCHUTEIIPHOE BOJHOBOE JaBieHHE B Touke 2 (pucyHok [[.2),
OpUHUMAEMOe IIpH % < 4 M 10 3aBUCUMOCTH (%2, M).

(20 113
Pra T 57| (11.5)

npu & z4M Prad =1,7.
OpZ[I/IHaTa Zj , M, TOUKH 2 HpI/IJIO)KCHI/IH MAaKCUMAJIBHOT' O pacquHoro BOJIHOBOI'O JAaBJICHUA

P4 onpeniensercs no Gopmyiie



1
7y = A+ — [1—J2.:tg2.;¢:.+1](_4+3)’ 6

ctg ™

rae Awu E - napamerpsl, M, 3Ha4€HUsI KOTOPBIX ONPEACIISIOTCS 110 3aBUCUMOCTSIM:

Y1+ cte?
A=1|047+0,023° | —2F .
ctg g 4.7)

5 = 10,95 (0.84ctzp -0.25)
] ] Eg({j 2 T . (ﬂ~8)

OpauHata Z3 , M, COOTBETCTBYIOIIAs BBICOTE HaKaTa BOJH Ha OTKOC, NPUHUMAETCS
cornacao /JI.1.

Ha yyacTkax KperieHus IO OTKOCY BbILI€ M HMXKE TOYKH 2 (cM. pucyHok /[.2) moryr
IPUHUMATHCS 3HAUEHUS OpPJIMHAT SMIOPhI BOJIHOBOrO aBieHus F , klla, Ha paccTOAHUSX, M:

npu {1 = 001254, y i3 =0,02655, p =04p,;

npu by = 0,0325L, y 4y = 0,06750, p = 0lpy

Tae
I Ectg i

v 4a.|'n::tg2 p—1- (1.9)

Bepx
COOPYKEHIIA

o Pacy. ypoBeHb

Pucynox /1.2 - Jnopa MAaKCHMAJIbHOI0 PACYETHOI0 BOJIHOBOIO JaBJIeHHUA HA OTKOC,
YKpeIleHHbIH NJIUTaMHU

OpauHATHI SIIOPHI BOJTHOBOTO MPOTUBOAABICHUS P, Klla, Ha TUIMTHI KpEIIEHUs] OTKOCOB
orpenensoTces no popmyse

Fe = ksﬂ:fpc,m;.ﬂgk ’ (4.10)

re Pcrel - OTHOCUTEIBHOE BOJHOBOE MPOTHUBOAABICHUE, IPHHUMAEMOE 110 rpadukaM puUCyHKa

A.3.
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Pucynok /[.3 - I'paduku nJis1 onpeiesieHns OTHOCUTEIbHOI0 BOJIHOBOI0 IPOTHBOAABJICHUSA

IIpunoxenne E
(pexomenayemoe)

Harpy31c1/l OT BOJIH Ha 00TeKaeMble nperpajiabl 1 CKBO3HBIC COOPY/KCHUA

Harpysku 0T BOJIH HAa BEPTHKAJIbHYI0 00TeKaeMyI0 perpay
E.1 MakcuManbHasi Culla BO3IEHCTBUS BOMH $yay , KH, Ha BepTUKANbHYIO 0OTEKAEMYIO
nperpajgy ¢ IorepeuHbIMH pasmepamu @ &£ U4Ay B < 04X (pucynok 8, @) mpu rmybune
d >d, onpemensercs W3 pAga 3HAYEHWH, II0Jy4aeMbIX IIPU Pas3IMYHBIX  yJAlCHHAX
& = x/ A BEPIIMHBI BOJIHBI OT TIPErpabl, o GopMyIie

Qmax = Q:’,mﬂ:{ az’ + Qv,ma:c av ) (E 1)

rie “imax 1 ©ymax - COOTBETCTBEHHO WHEPLUHOHHBIA W CKOPOCTHOM KOMIIOHEHTBI CHJIbI
BO3JICHCTBUSA BOJH, KH:

1 y
Q:',max = E ,Dg?rf:' kkv '35:"8:' , (E2)

1 2,2
v =Epg’5k by (E.3)

dym 9, - KO>pQUUUEHTH COYETaHHs HMHEPLHMOHHOTO M CKOPOCTHOIO KOMIIOHEHTOB
MaKCHUMaJIbHOW CHJIBI OT BO3JICUCTBHS BOJH, TPUHUMAEMbIE COOTBETCTBEHHO 10 Tpadukam 1 u 2
pucyHka E.1;

AU X - BBICOTA U JIJTMHA PACUYETHOW BOJIHBI;

@ - pa3Mep Mperpajbl Mo Jy4dy BOJIHBI, M;



£ - pazmep nperpaabl 1o PpOHTY BOJIHEI, M;

%, - ko>pPUIHMEHT TEpexosa OT NEHCTBUTENBHBIX 3HAYEHHH CKOPOCTH W YCKOPEHHs
BOJIHOBOT'O TIOTOKA, BO3/ICHCTBYIOIIETO Ha MPerpay, K UX CpeaHUM 3HayeHusM (tabmuma E.1);

Gy U Oy, - WHEPHUOHHBIA M CKOPOCTHOH KOI((UIHMEHTHI TIyOMHBI, NpPUHUMAECMBbIC
COOTBETCTBEHHO 110 Tpadukam a u 6 pucynka E.2;

fim 8, - HHEPUMOHHBIA M CKOPOCTHOM KO>(P(UIMERTHI (POPMBI IPErPaAJIBI ¢ TIONEPEYHBIM
CeUeHHEM B BHUJE Kpyra, SJUIMIICA M MPSIMOYTOJIbHHKA, NPUHUMAaeMble MO TpaduKaM pUCYHKa

E.3.

[Tpumeuvanus:

1 Pacyer CKBO3HBIX COOPY)KEHHUH HIIM OTAEIBHO CTOSIIHUX OOTEeKaeMbIX Wperpaj Ha
Harpy3ku OT BOJIH JOJDKEH MPOU3BOAUTHCS, KAK MPABUIIO, C YYETOM IIEPOXOBATOCTH MX

NOBEPXHOCTHU. [Ipy HAIMYMKM ONBITHBIX JaHHBIX 10 CHU)KCHUIO BIIMSIHHUS KOPPO3UH M MOPCKHX
obpacrannii Ko3pUIUEHTH (POPMBI TOJDKHBI OTPEACIATHCS 10 (popmynam:

b == C (E.4)

|81.| = C‘p, (E5)

rie Ty m T, - yrouHeHHble 3HaueHHs KO(P(HUIMEHTOB HHEPUMOHHOTO U CKOPOCTHOTO
COIIPOTUBIICHU.

2[lpn moaxome BOJH TOJ YIIIOM K OO0TekaeMoil mperpaae (B BHJE DJIUIMICA WIH

IPSIMOYTOJIBHUKA) JT0IycKaeTcs K03 PUIMEeHTH! (JOpMbI ONpeAesATh UHTEPIOSINEN MEXTY X
3HAYEHUSMU T10 TJIABHBIM OCSIM.

3 MakcUMaIbHYIO CHJTy BO3JEHCTBUS BOJH may , KH, Ha BepTUKAIbHYIO OOTEKAaEMYIO

Q:’ T
El 2 _
nperpaiy npu 3HaYeHUd (. JIOITyCKaeTCsl MpUHUMATh Proax = Q;',mx , & TIp¥ 3HAYCHUH
Q:’,Imax
- < 2 =
O max IIpUHUMATH raax Qv,max ; B IpYTUX clIy4asx e CIenyeT ONpEeaCIATh U3 pAna

3HaYeHHH, nonydeHHsix 1o popmyne (E.1) npu paznuyneix = .

Ta6muma E.1

OtHocurenbHbIl pazmep mperpamei| 0,05| 0,1 | 0,15 0,2 | 0,25| 0,3 0,4
alh, Bid, DX




Ko>ppuuument 1 097 093| 086 | 0,79| 0,7 | 052
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Pucynok E.1 - I'paduxku 3HaUYeHU KOI(PPHUUMEHTOB COYETAHNS HHEPLUOHHOIO
d; (rpaduxn 1) u ckopocrHoro 5, (rpagMKu 2) KOMIOHEHTOB CHJIbI OT BO3AEHCTBHS BOJIH
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Pucynox E.2 - I'pa¢uku 3Ha4eHUII HHEPIHOHHOIO C!; M CKOPOCTHOIO ™, K03 duuneHTon

rJ1yOMHBI
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OnnunTUYECKHe MPerpajbl - CIVIOMIHbIC JIMHUM; TPU3MATUYECKHE - IITPUXOBBIE JINHUU:
1 - mepoxoBaras dJUTMNTHYECKAs IPeTpaja; 2 - TIaaKas JUTUITHYeCKas mperpana; 3 -
IIepOXOBaTasl B IO/IBOJHOM YacTH U IJIajiKasi B HAJIBOJHON YaCTH BEPTUKAJIbHAsI AJUTUITHYECKAs
nperpazaa

Pucynoxk E.3 - Tpaguku 3Ha4eHnii HHEPUHOHHOIO £; M CKOPOCTHOro &, Ko3gduuuenTon

dopMeI B 3aBucHMoOcTH OT a/b (g &, du 5w bia(ua 7))

E.2 Harpy3ky ot BonH ¢, kH/M, Ha BepTUKalIbHYI0 00TEKaeMylo IIperpaay Ha ri1youHe z ,
M, TIPU MaKCHUMAJIEHOM CHIIE OT BO3JEHCTBUS BOJMH yoay (PUCYHOK 8, @) ClIemyeT ONpeensTh 110
dbopmyie

g = & max Sn + ' vz ax‘u ; (EG)

rae 9imax U 9y ey - MHEPUUOHHBIM U CKOPOCTHOM KOMIIOHEHTBI MAKCUMAJIbHOM HArpy3ku OT
BOJIH, KH/M:

_l a2k
&y v _E-Dgﬁ b Ikv&n'ﬁi, (E.7)
2 B
Fopoax — Eﬂgxb?kv&wﬁv, (E.8)

duu By - KOOQQUIMEHTH COYETAHHS MHEPLUMOHHOTO M CKOPOCTHOTO KOMIIOHEHTOB

Harpy3kd OT BOJIH, NMPUHUMAEMbIe COOTBETCTBEHHO Mo Tpadukam 1 m 2 pucynka E.4 npu
3HaUYeHUH & coryiacHo E.1;

% 1 @5 - KO>pQUUMEHTH KOMIOHEHTOB BOJHOBOW HArpy3KH, HPHUHHMAEMbIE IIO



rpagukam a v 6 pucyHka E.5 mpu 3Ha4eHUAX OTHOCUTENBHOMN ITyOuHbl “rel —
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Pucynok E.4 - I'paduxku 3Ha4eHUil KOOQPPHUIMEHTOB COYETAHUA HHEPLHOHHOIO
& (rpaduxu 1) 1 ckopocTHOro &, (rpaduKl 2) KOMIIOHEHTOB rOPHU30HTAILHOI HATPY3KH
OT BOJIH
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Pucynok E.5 - Tpaduxu k03P PUUHEHTOB HATPY3KH 0T BOAH T4, 0, G4, &5, npn
4/x:1)0,1;2)0,15; 3)0,2; 4)0,3;5) 0,5; 6) 1; 7) 5;

Mid =40 - cuiomHble IMHUM; *Jd = 8-15 - mTpUXOBbIE JUHUH

E.3 IIpeBbinieHre B3BOJIHOBAaHHOW MOBEPXHOCTH ', M, HaJl pACUETHBIM YPOBHEM JOJKHO
ompeAensaThes mo popmyse

R =0k, (E.9)

I7ie %psf - OTHOCUTEIBHOE IMPEBHIIICHNE B3BOJIHOBAHHOM ITOBEPXHOCTH, OMNpEAEIsieMOoe IO
pucyHky E.6.
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l1-mpu & /ix=05u hid =40;2-npu & /»=0,5u *id =20,atackenpu & /»=02wu
Mid=40;3-npu &/ *=05u *id =10,atackenpu &/ x=02u */d =20;4 - npu
dirh=02u x/id =10

Pucynok E.6 - I'padpuxu 3HaueHuil KoOdPPuunenta 7,y
IIpeBbliieHNE CpelHE BOJIHOBOM JIMHMM HaJ pacyeTHbIM YpPOBHEM Haf , M, CIELyeT
OTpEeNIETATh IO (opMyIie

&d = (ﬂc,ref + 0.5k ) (E.10)

re "¢ rel - OTHOCHTEIHHOE MIPEBBIIIICHUE BEPIIMHBI BOJIHBI, ONpeIesieMoe 1o pucynky E.6, npu
3gauenun = =0.

E.4 Harpysku oT BonH &M ¢ Ha BepTUKaIbHYIO 0OTEKaeMylo Iperpaay HpU To6oM ee
pacrojIokeHUH %, M, OTHOCUTEIHHO BEpIUIMHBI BOJIHBI omnpenaensiorcs no ¢gopmynam (E.1) u

(E.6). Ilpu stom koddduimentsl Sy O, TOKHBI IPMHAMATECA 1O rpagukaM 1 m 2 pucyHKa

E.l,a 8y5u &y-m0 rpadukam 1 u 2 pucynka E.4 nns 1aHHOTO 3HAUCHUS & = x/ A.

E.5 PacctosHne Zgmax , M, OT PAaCYETHOIO YPOBHS BOABI 0 TOYKM IPUIOKEHUS
MaKCHMaJbHOW CHJIBI OT BO3JCHCTBHMS BOJH Ha BEPTUKAIbHYIO OOTEKaeMyr Mperpany

{rax OTIpesienseTcs mo Gopmyie

1
Zgmex = (Do 2120; * Qumar 0,20 (E11)

A

rae S;u &, - ko>pduIMenTs, npuHUMaeMble 1o Tpadukam 1 u 2 pucynka E.l mpu 3HaueHuu



# , COOTBETCTBYIOLIEM &pyay ;

Zgi M Zgw - OPAMHATBL TOYEK IPUIOKEHUS COOTBETCTBEHHO HWHEPLUHUOHHOIO M
CKOPOCTHOT'O KOMIIOHEHTOB CUJI, M, OIpeAessieMble 110 (popmyiam:

Zop T M Cipel™, (E.12)
0w =."-"*v§-v,ref}", (E.13)
rac g-!',:"ﬂf n g-'p',?‘ﬂf - OTHOCHUTCJIBHBIC OpAWHATBI TOYCK MPUIOKCHUA HWHCPLHUOHHOIO H

CKOPOCTHOT'O KOMITOHEHTOB CHJI, IPUHUMAaEMBbIC 10 rpadukamM pucyHka E.7;
Ly U My - UHEPUUOHHBIK M CKOPOCTHOW KOA(PGUIMEHTH (a3bl, NPUHUMAEMBbIE IO
rpaduxam pucynka E.8.
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Pucynok E.7 - I'paduku 3HAYEHU OTHOCHUTEJIBHBIX OPAMHAT
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Pucynok E.8 - I'paduxu 3HAYEHUIT HHEPIMOHHOTO [; M CKOPOCTHOIO iy KOY(p(PULMEHTOB
dasbl

PaccTosiure £ OT pacdeTHOrO YPOBHs BOJIBI 10 TOUKH TIPMIOKEHHUS CHIIbI & U JT1060M
yIaJeHUN X BEPIIMHBI BOJHBI OT MpErpajbl cienyeT onpeaensats no gopmyne (E.11), mpu aTom
ko3 puuuentsl 95 u O, TOIKHBI IPUHMMAThCA cornacHo rpadukam 1 m 2 pucynka E.1 mus

INAHHOTO 3HAYECHUA & = x/ M.

E.6 MakcuMaibHas CHJIa BO3JEHCTBUS pa3bUBAIONINXCS (Pa3pylIAOIINXCS) BOTH er, max ,
kH, Ha BepTMKAIbHYIO LWIMHIPHYECKYIO mnperpamy muamerpom L' & U,4d, npunumaerca mo

pe3yibTaTtaM ONpCACIICHUA CUJIbI BOJIHOBOI'O BO3ACHUCTBUS ch 5 KH, IIpH Pa3jiInuHoOM YIAJICHUU
BCPIIHHBI BOJIHBI OT NpCrpaabl (pﬂcyHOK E9, a). PCKOMCH,Z[yeTCSI BBITIOJIHATE ITOCJICA0BATCIIBHOC
X X

PAacCMOTpEHHE CITy9aeB C WHTEDBAIOM g, , HauWmas ¢ g (Tae X - yjanenwe, M,

BEPIIMHBI pa30MBAIOIEHCS BOJHBI OT OCH BEPTUKAIBHON LIMIMHIPUIECKOM MpErpasibl).

Cuita BO3IEHCTBHS BOMH & , KH, JUIst JTFOOOTO MOJIOKEHUS MATMHIPHIECKON MPErpabl
OTHOCHUTEJIbHO BEPILMHBI BOJIHBI JI0JDKHA ONPEACIATHCA 1O (hopmyIie



ch = Qz',cr + Qv,cr y (E-14)

rIe Q:‘,-:r Hu Qv,cr - HMHEPUHUOHHBIK M CKOPOCTHOW KOMITOHEHTHI CHJIBI OT BO3ICHCTBUSA
paszOuBaronuxcs BojH, kH:

1 2
Kyor = E.DSWD @ + ¢, sur )01 v , (E.15)

2
Qv,cr = Eﬂgﬂ(dcr + nc,surjdfav,c?‘ , (E.16)

rae @; - r1yOuHa BOJBI 10| HOIOIIBOI BOMIHEL M, (pucyHok E.9, a):

de =de =gy = e sur), (E.17)
Az - BBICOTA (TPAaHC(HOPMUPOBAHHOM) BOJIHEL, M, IIPY OOPYLIEHHH B MEJIKOBOIHON 30HE €

COOIIOJICHUEM YCIIOBHS # 5y & 0,8dy;

¢, sur - IPEBBILIICHUE, M, HAJl PAaCYETHBIM YPOBHEM BOJIbI BEPIUMHBI BOJIHBI IIPH MEPBOM
oOpy1IeHuy;

Bierm By gr - MHEPIMOHHBIA ¥ CKOPOCTHOMN K0()(UIMEHTHI, MPHHUMAEMBIE 1O TpaduKaM
pucyska E.9, 6.
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Pucynok E.9 - CxeMa K onpeieIeHHI0 HATPY30K OT Pa30MBalOIIUXCs BOJIH U rpauku
3Havenuii kodpduunentos i - kpupasi 1 u O cr - KpuBas 2

E.7 Harpy3ky ot pa30uBaroniuxcs BOJH &g , KH/M, Ha BepTUKAIbHYIO HUJIUHAPUYECKYIO
nperpaay Ha riiyOuHe z , M, OT pacdeTHOro ypoBHs (pucyHok E.9, a) mpu oTHocuTenbHOM

yJIaJIEHHH OCH TIPETPAIbl OT BEPLUIMHBI BOJIHBI %/ &5 HE0OOX0MMO ONPENENATh 110 GopmyJIe
For = For Yoo, (E.18)

rae ¢igr U &yer - UHEPIUOHHBIM M CKOPOCTHON KOMITOHEHTHI Harpy3kd OT Pa30HMBArOIIMXCS
BOJIH Ha BEPTUKAIIbHYIO Tperpany, kKH/m:

1

_ 2
&g or = —pgml S (E.19)
2 1
2
Fyper = E-’Dgﬂ(dcr +7'3'-:,.sur:' Sver , (E.20)
rne Sier U Syer - HHEPUUOHHBI M CKOPOCTHOHM KOS()(UIMEHTHI, MPHUHUMAEMBIE
COOTBETCTBEHHO 110 Tpadukam a U 6 pucyHka E.10 mpu 3HaYeHMAX OTHOCHTEHHOM ITyOHHBI
_dy —Z
Zpal
df

[pumeuanne - Koadummentsr 55 e (pucynok E.9, 6) u Sigq (pucynok E.10, a) ciemyer

IIPUHUMATE MOJIOKUTENBHBIME TIpU % { dy 0 v oTpunarensHbiMu ipu % f dy <0,

a) i ]6] T "
— = . I:
N ——_Orpasiuusaonme |
DS 2 N 16—
<04 'iu,z x/d,=0_| vie16 -7 / x/d,~0
N L4 A=A
N N\ / ] 04
- N 1.2 7 Y .
r/d,= 20,6 _ \ \ 1.0 {/ .
208 - ) \ 0.8
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Pucynok E.10 - I'padpyku 3HaUeHH I HHEPUMOHHOTO = cr U CKOPOCTHOIO
Eyer KOIPPUUHEHTOB

E.8 MakcuMasbHbIil ONPOKUIBIBAIOIINA MOMEHT M, por , KH'M, OT BOJIHOBOTO HaBiieHus

Ha CIUIOIIHOE [HHUILIE BEPTUKAIBHOW KPYIIOUMIMHIPUYECKOW IIperpajabl, PacroyIOKEHHOW Ha
I'PaBUIHO-TAJIEYHUKOBOM HJIM KaMEHHOHAOPOCHOM OCHOBAHMH, OTHOCUTEIBHO LIEHTpa JHUINA
ClIelyeT OIpeAeNaTh 1o Gopmyre

_ 1 3
Maper = Torpma " & Fror, (E.21)

rae & por - KOOQ(QHUIMEHT ONPOKH/IBIBAIOIIEr0 MOMEHTA, IPUHUMAaeMbli 1o Tabiuue E.2.
Taomuua E.2

Dix 0,2 0,25 0,3 0,4

8 yor 0,88 1,05 1,10 1,08

[TonHbI MaKCHUMaJIBHBIA  ONPOKUIBIBAKOIIANA MOMEHT, JEWCTBYIOIIMM Ha Mperpaay,
ompezenseTcs Kak CyMMa JByX MOMEHTOB: MOMEHTA OT MAaKCUMAJbHON CHJIBI (may, PABHOTO
MPOU3BENIEHUIO 3TOM cuibl, ompenenseMor no E.1, Ha mnedo, ompenensemoe mno E.5, u
MakcuManbHOro MoMenTa Mz por 1o popmyme (E.21), coBnazarontero mo hase ¢ MaKCHMaIbHO#

CHITON &y .

E.9 BomtHoBoe  nmaBnenmne # , klla, B TOYKe TOBEPXHOCTHM BEPTUKAIBHOU
KPYIIIOLMIMHIPUYECKON Mperpasl Ha riyouHe z » 0 B MOMEHT MakCMMyMa IOPH30HTaJIbHOU

CUIBI ey OTIpesiensercs no Gopmysie
child - 2)
g SRR T 2]
chid (E22)

rae X- koddduumeHT pacnpenenaeHus 1aBIeHMs, IpUHUMaeMbli o Tabmuie E.3.
Tabmuma E.3

&, rpan 3nauenue kodpdunuenra Xnopu LA




0,2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84
45 0,6 0,74 0,8
60 0,5 0,65 0,7
75 0,35 0,51 0,55
90 0,22 0,34 0,34
105 0,03 0,11 0,1
120 -0,09 -0,08 -0,1
135 -0,23 -0,23 -0,23
150 -0,32 -0,36 -0,33
165 -0,37 -0,42 -0,38




180 -0,41 -0,45 -0,4

& - yroa Mexy J1y4oM HaOeraroiieil BOJHbI U HAIIPaBJIEHUEM Ha pacCMAaTPUBAEMYIO TOUKY
W3 IEHTpa Mperpajsl (st nepeaHeit oopasyromeit nunuuaapa & =0°).

JlaBnenue # B TOYKaX, JEKAIIMX BbIIIE PACYETHOIO YPOBHS BOJbI (z 2 (), IpUHUMAETCS:

npu X 7 0 1o n1uHeitHOMY 3aKOHY My 2 Ha ypoBHe z =0, ompe/ensieMbIM 110 popMylie
(E.22),u # =0 Ha ypoBHe Z = ~Xf;

npu X < 0 wis Touek Ha rryoune U £z £ —xk o nmueitHomy 3akony mMexay P =0 mpu
z =0 u 3HaueHueM 2, onpenensembiM o Gpopmyine (E.22) npu 2 = ~xk .

E.10 MakcuMaibHylo JOHHYH CKOPOCTb Phyax , M/C, B TOYKAX, PACIONOKEHHBIX HA
KoHType Tiperpazasl (& =90° u 270°) u Bmepenu mperpajgsl Ha paccTosHum U.23* 0T KoHTYpa
nperpazsl (& =0°), cneayer onpeaenars mno Gopmyie

1
YT hikd (E.23)

l1;r-EJ,rruiu:f:

riae ko3 duuuent ¥, npuHumaercs no Tadnuue E.4.

Tabnuna E.4
TMomoxenme pacueTHBIX 3HadyeHus kodpduuuenra @, npu ik
TOYEK
0,2 0,3 0,4
Ha xoHType nperpabt 0,98 0,87 0,77
Briepeu niperpaibt 0,67 0,75 0,75

Harpy3ku oT BOJIH HA TOPU30HTAJIBbHYI0 00TEKaeMYI0 Mperpany

E.11 MakcumanbHOE 3HAaueHHe PaBHOJEHCTBYIONEH HArpy3kd OT BONH {yuax , KH/M, Ha



rOPH30HTAIBHYIO 0OTEKaeMyI0 Mperpany (PUCYHOK 8, 6) ¢ monepedHbiMu pasmepamu @ & 0,14
M, n E201% M npu z, £& mo (2, ~B/2) > a2y mpu (d —2,) 2 b nomxno onpenensaThes
o popmyre

Prax =P+ BF (E.24)
JUISL IBYX CIIyYaeB:
C MAKCUMANbHOH TOPH30HTANIBHON COCTABIAIONIEH HATPY3KM rmax , KH/M, mpu

COOTBETCTBYIOIEM 3HAYEHHHU BEPTHKAIIBHOM COCTABISAIOIEH Harpy3ku 7 , kKH/m;

C MAKCUMAJIbBHOM BEPTUKAJIBHOW COCTABISAIOLIEH HAarpy3kKu Fmax , xH/Mm, npu

COOTBETCTBYIOILEM 3HAUYEHUH TOPU30HTAIBLHON COCTaBsAoNIeH nuHeiinoi & , kH/M.

PaccrosHne % , M, OT BepIWIMHBI BOJIHBI J0 LEHTpa Mperpaasl MOpH JCHCTBHUH

MaKCHUMaJbHBIX Harpy30K 5 ¥ max U Pz,max JIOJKHBI ONPENESATHCS IO OTHOCUTEIIbHON BEIMYMHE
m = x/ X, npuHUMaeMon cornacHo pucynkam E.4 u E.11.

Bz, By
T
“.H \ﬁ{}%
;:m —npu d*20,5
Afh= ',,,--""'“‘ .- -mipn dfA=0,2
04 g = 1
bl I LY
Sl NN
0 -dg“}r‘ l
-ﬂ 4 ‘3‘}. X
] = —— fa
1 Y
.08 - --"’/ 2400 AN
L] =" - ‘d;h
=] [ *a
-0,5 -0.4 -1).3 -0,2 -0,1 0 0.1

Pucynok E.11 - I'papyku 3Ha4eHNH KOIPPUIIHEHTOB COYCTAHUSA HHEPLMOHHOIO
34 (rpaduxn 1) u ckopocTHOTO &z, (rpadMKHl 2) KOMIOHEHTOB BEPTHKAJILHOI HATPY3KH
OT BOJIH
E.12 MakcumanpHO€ 3HA4€HUE TOPU3OHTAIBHOW COCTABIISIIOIIEH HAarpy3kKd OT BOJH
£y max , XH/M, Ha TOpPH3OHTANBHYIO OOTEKaeMyIO NpErpany ONpedeIseTcs W3 pAja BEIHUHH,
MOJIy4aeMbIX TPHU Pa3IMYHBIX 3HAYCHUAX 2, 110 popmylie

Bymar =5y + Py, (E.25)

rne Fyu Fy - WHEPIIMOHHBI M CKOPOCTHOM KOMIIOHEHTBhI TOPU30HTAIBHOW COCTaBIISIIOILECH
Harpy3ku ot BojiH, KH/M, onpenensemsie o ¢popmynam:



1 9k
Py = E-Dg?gb ikv&nﬁi, (E.26)

_2 ¥
g n " & - Koa(b(l)I/IHI/IeHTBI COYCTaHUsA HWHCPHOHUOHHOI'O M CKOPOCTHOI'O KOMIIOHCHTOB

Harpy3Kd OT BOJIH, NPUHHUMAEMble COOTBETCTBEHHO Mo rpadukam 1 m 2 pucynka E.4 npu
3HadYeHUM # coryiacHo E.1;

#yu &y -ToXe, uTou B E.2;

Hiu 8, - HHEPLUMOHHBINA ¥ CKOPOCTHOM KO>(pPULHEHTE (HOPMBI ITPErPaibl ¢ HONEPEUHBIM

CEYeHHEM B BHJIE Kpyra, JIUJIUICA U MPSMOYTOJIbHUKA, IPUHUMaeMbIe 1o Tpadukam pucynka E.3
NpU 3HAYCHUSAX /b - JUISI TOPU3OHTAIBHOM M &ia@ - IS BEPTUKAIBHOM COCTABIISIIOIINX
Harpy3kH.

E.13 MakcumanbHO€ 3HAaY€HHWE BEPTHKAJIBLHON COCTABJISIONICH HArpy3Kd OT BOJH Ha

TOPH30HTATBHYIO 06TEKAaeMYI0 TIPerpaay £z max , KH/M, clelyeT onpesensTs u3 psia BeTUUUH,
II0JIy4aeMBbIX IIPU Pa3HbIX 3HAUEHUSX & 10 popMylie

F

2 YA

= P:“.z'azz' + szazv, (E-28)

rie fau - WHEPIIMOHHBII M CKOPOCTHOM KOMIIOHEHTHI BEPTHUKAJIbHOW COCTABJISIONICH
Harpy3ku ot BoJiH, KH/m, onpenensemsie o ¢popmynam:

1 1 9k
Fy = E-DEW a Ekv&zz'ﬁz'1 (E.29)

_2 R
oy -gﬂng%f’aﬁv, (E.30)

dgiu Oz - MHEPUMOHHBIA M CKOPOCTHOM KOX()(UIMEHTHI COYETAHHUS, TIPUHUMAEMBIE TI0
rpadukam 1 u 2 pucynka E.11;

g m % - KO>XQQUIUEHTHI KOMIIOHEHTOB BOJIHOBOM HArpy3kKd, HPMHAMAeMBbIE

COOTBETCTBEHHO MO rpadukam 6 u 2 pucyHka E.5 mpu 3Ha4eHHMSIX OTHOCHTEIBHOM OpIUHATHI
d -z,

Tere T T

Him &, -10 ke, utou B E.12.

E.14 3naueHue ropusoHTanbHoit 5 , kH/M, unm BepTukansHoi £ , KH/M, cocTaBIsIommx

Harpy3kd OT BOJIH Ha TOPU3OHTaJIbHYI0 OOTEKaeMylo Iperpaay Ipu JO0M ee pacroioKeHUu
X OTHOCHUTEJIBHO BEpPIIMHBI BOJIHBI CIEAYET ONPEAENsATh COOTBETCTBEHHO 1o ¢opmynam (E.25)

unn (E.28). ITpu 5ToM K03 duLuenTs couetanus Oy, Opumm Oz, O, 10KHB NPUHUMATHCS
no rpadukam pucyHkoB E.4 u E.11 mist 3anaHHOro 3HaueHus = = x/ *.



E.15 MakcumanbHOe 3Ha4eHUe PaBHOACHCTBYIOLIEH HArpy3KU OT BOJH iy , KH/M, Ha
NeXanylo Ha JHe IIMHAPUYECKYIo Tperpany (pucyHok 8,6), muameTp kotopoit L' <01k y
D 2 0.1d nomxno onpenensathes no gpopmyne (E.24) nns nByx ciaydaes, ykazanapix B E.11.

E.16 MakcuManbHyl0  TOPM3OHTAIBHYK  {rmax , KH/M, ¥  COOTBETCTBYIOILYIO

BEPTHKaIbHYIO 4%, KH/M, MpOEKIMH Harpy3ku OT BOJIH, ACHCTBYIOIIMX HA JICKAILYIO Ha JHE
WIMHAPUYECKYIO MPErpay, HE0OXO0IMMO OMPEAEIIATh 0 GopMyIaM:

Px,max =Pn'an' +vaan', (E.31)

g
5= Bl (E.32)

rae £ U £y - COOTBETCTBEHHO MHEPLMOHHBIA U CKOPOCTHON KOMIIOHEHTHI TOPH30HTAJIbHOM
COCTaBIISIONIEH Harpy3ku oT BoJiH, KH/M, onpenensiemsie o popmymnam:

3 2k

P —ZpthZD Iﬁﬂ’ (E.33)
72

y =ﬂg?cDT%, (E.34)

Oy, Oy 1 9y, &4 -T0 X)e, uro B E.12.

MaKCHMaJIBHy}O BCPTUKAJIBHYIO P:‘:,ma}: 5 KH/M, U COOTBCTCTBYIOIIYIO TOPU3O0OHTAJIBHYHO

Px , KH/M, HpOCKHI/II/I HarpySKI/I OT BOJIH CHeI[yeT HpI/IHI/IMaTL paBHLIMI/I
5
P.‘z,ma:c__Eva; Px=va-

Harpy3ml OT BOJIH HA CKBO3HO€ COOPYKCHHE U3 00TeKaeMbIX 3JIEMEHTOB

E.17 Harpy3ky OT BOJIH Ha CKBO3HO€ COOPY>KEHHE B BUJIE CTEPKHEBOM CUCTEMBI CIEYET
MoJly4yaTh CYMMHPOBAaHHEM HArpy3oK, ompeneneHHbix coriacHo E.1-E.14 kak mis oTmensHO
CTOAIIUX IIperpag C YUETOM IOJOXKCHUA KAXKIOTO 3JIEMEHTA OTHOCUTCIIBHO HpO(i)I/IJ'IH pvaeTHOﬁ
BOJIHBI. DJIEMEHTHI COOPYXEHHS JOJDKHBI MPUHUMATHCA KaK OTIENIBHO CTOSIINE OOTEeKaeMble
Iperpajbl MpU PAacCTOSHUSX MEXKIY WX OCAMHU {, PaBHBIX M Ooliee TpeX AUAMETpPOB [ ; MpHU
{< 30 (rme D) - HauOONBIIMIA OUAMETpP HJIEMEHTAa) BOJIHOBYIO HArpy3Ky, TMOJYYCHHYIO Ha
OTJIEIbHO CTOSIIIMIA DJIEMEHT COOPYXKEHHS, HEOOXOAUMO YMHOXAThb Ha KOI(POUIIUEHTHI

conmmxeHus mo GpoHTy ¥ ;U Jy4dy ¥ | BOJH, IpUHUMaeMble no Tabnune E.S.

Tabmauua E.5

OtHocHuTeNBHOE KoaddurmenTs! cOmmxeHust ¥ ¥ W IpU 3HAYCHHUSIX OTHOCUTEILHBIX

paccTosiHue auameTpoB L/ A
MEXIY OCIMHU




nperpan {11
¥ L

0,1 0,05 0,1 0,05

3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92

1,5 1,2 1,4 0,87 0,8
1,25 1,4 0,65 0,72 0,68

E.18 Harpy3ku OT BOJH Ha HakKJIOHHBIA 3JEMEHT CKBO3HOI'O COOPYKEHHUS HE0OXOAUMO
MOJIy4aTh I10 JIOpaM FOPU3OHTAIBHON U BEPTUKAIBHOW COCTABIIAIOLINX HArpy3Kd, OpAMHATHI
KOTOPBIX JIOJKHBI onpeniensaThes coraacHo E.14 ¢ yuerom 3ariy6ieHus 1moj pacueTHbI ypOBEHb
Y yJaJeHus OT BEPLIUHBI PACUETHON BOJIHBI OTAEIBHBIX YY4aCTKOB JJIEMEHTA.

[Ipumeuanue - Harpy3ku OT BOJIH Ha DJIJIEMEHTBl COOPYKECHHUS, HAKJIOHEHHBIE K
TOPU30HTAIIA WJIM BEPTHUKAJIHU MO YIJIOM MeHee 25°, JOMyCKaeTCsl ONpPeesiiTh COOTBETCTBEHHO
no E.4 u E.14 xak Ha BEpTUKATBHYIO WU TOPU3OHTATBHYIO 00TEKaeMyI0 TIperpauy.

E.19 Jlunamudeckyro Harpy3ky OT BO3JIEHCTBUS HEPETYISPHBIX BETPOBBIX BOJH Ha
CKBO3HOE COOpYKE€HHUE U3 O0TEKAaeMBbIX 3JIEMEHTOB CIEAYET ONPEAesATh YMHOKEHUEM 3HAUEeHUS
CTaTUYECKOM Harpy3ku, nojydeHHou cornmacHo E.17 m E.18 oT BOJH ¢ BbICOTOM 3aJlaHHOM

00€eCIIeYeHHOCTH B CHCTEME€ M CpelHeil IMHOM, Ha KO>()(QUIMEHT IMHAMUYHOCTH &g ,
npuHUMaeMbIit o Tadmure E.6.

Taomuua E.6

Otuowenne nepuogos 1, {7 >0,3 0,01 01 0,2 0,3




Ko>()pUIMEHT TUHAMUYHOCTH X

1,15

1,2

1,3

T - CpeHHIA TepUO/T BOJIHBI, C.

T, - mepuo1 cOGCTBEHHBIX KONEOAaHUI COOPYKEHHS, C;

IIpu oTHOWmIEHUSX TIepHoaoB <, /T » 0,3 He0OXOAUMO BBHINOIHATH JMHAMUYECKHI pacyer

COOPYIKCHHUSL.

[Ipunoxenne K
(pekoMeHayemMoe)

HOCTPOQHI/IG S0P AaBJCHUA OT CYAOBLIX BOJIH

Z[J'ISI MOCTPOCHUS S0P HaBJICHHUA HAa KPCIIJICHUC 6eper0B OT CYAOBBIX BOJIH MOT'YT OBITH

WCIIOJIb30BAaHbl 3HAYCHHS JIOKAJLHOTO JAaBJICHUS B XapaKTEPHBIX TOUYKAX, NPHUBEICHHBIC B
tabimue XK. 1.

Tab6muma XK.1

YceaoBus

Omniopa AaBJIEHUs OT CYJIOBBIX BOJIH

dopwmyiia sl ONpEAEIeHUs 1aBIEHUS B
XapaKTEPHBIX TOYKAX

Hakar
BOJIHBI Ha
OTKOC,
YKpEIUICHH
BIM
IATaMHU

Z=21 = g »1=0

z=29 =0 pg = 1.340ghy, ;

z =25 =1,5h/1+ctglp P3 = 05080 .




Otkar

P . EI=N = ﬁz-}:‘ = 0'
BOJIHBI C fﬂ_}rfﬂim'_
OTKOCa, r
YKPEIJICHH
oro
TUTATAMH
z =z3 =05k P = —pgil Sk, —&zj-}
z =23 = dpy 3= pa.
Jloxx6una z=z)=ley 71 =0;
sommmy | Pecs yposes
BEpPTHKAIIb B 5
HOW CTEHBI Ps p o
JTuao
3 )
[
-
z =29 =05k P = —pg(05ky — Lz )
z =23 = diyr 73 = P2
Z=Z4=d5h+dh Pa=0

B Tabauue X.1 npunsTH ciexyromne 0003HauCHUS:

#:5- BHICOTA CYZIOBOI BOIHBI, M;

%51 - BBICOTA HAKATA CYI0BOM BOJIHEI HAa OTKOC, M, onpezensemas no gopmyie (30);

djys - TITyOMHA HU3a KPEIUIEHHs OTKOCA, M;

d ;5 - TIyOUHA BOJBI, M;




dp - r1yOKMHA 3a0UBKH LIITYHTA;

bz f - TIOHWKEHUE YPOBHS BOJIbI, M, 32 KPEIUIEHHEM OTKOCA BCIIEACTBUE (DUIbTpAINH;
MIPUHUMAETCSA PABHBIM:

0,250;5 - U1 KPETUIEHHS IPOTSHKEHHOCTHIO MO OTKOCY OT PACYETHOTO YPOBHS BOJIBI MEHEE
4 M ¢ BOJIOHENPOHUIIAEMBIM YIIOPOM;

00,2/, - TO e, C MPOTSHKEHHOCTBIO GoJIee 4 M C yIIOPOM B BUJIE KAMEHHON MIPHU3MBI;

0,172;5 - 1151 BEpTHKAIBHOM IIITYHTOBOM CTEHKH.

IIpunoxenne U
(pekoMeHayemMoe)

Yd4er 3kpaHHPOBAHMA NPU BO3/1eliCTBMHU HA Cy/1a BETPOBbIX HATPY30K

N.1 PacueTHOe 3HaueHHE CKOPOCTH BETpPa JOJDKHO ONpEneNAThes Ha BbicoTe 10 M Han
YPOBHEM BOJbI MO pPE3yJibTaTaM MHOIOJETHUX JaHHBIX METEOPOJIOTMUECKHUX HaOIIOJEHUM ¢
Y4€TOM MECTHBIX YCIIOBHH (BIMSAHUA peibeda MECTHOCTH, IPOMBIIIIEHHO-TOPOACKON 3aCTPONKH
u npou.). [Ipu onpeneneHnn BeTpOBOro BO3AECUCTBUS HA MPUIIBAPTOBAHHOE CYAHO (IIaBy4YUi
00BEKT) MyNnbCallUd BeTpa HEOOXOOUMO YUUThIBaTh C 30-CEeKYyHIHBIM OCpPEIHEHHEM U
paccMaTpuBaTh TaKO€ COYETAHWE CKOPOCTH M HAIPaBJICHUHN BETpa, OTKIOHSIOMMXCA 10 £30° oT
OCH Tpuyajia WIK HOPMalIM K Hel, KoTopoe oOyCIOBIMBAET HanOoJjblllee 3HaYEHHUE Harpy3Ku

QwI/IJ'II/I Nw.

J171s ipryaioB Ha BHYTPEHHUX BOJHBIX MYTSAX CKOPOCTH BETpa WM 3HAYEHHE CKOPOCTHOTO
Haropa jgomyckaercs omnpenenste no CIT 20.13330 B 3aBUCHMOCTH  OT  BETPOBOTO

paiionuposanus Tepputopur Poccuu. ITpu 3TOM CKOpOCTH BETpa ¥y, M/C, IS MOJICTAHOBKA B
dopmyinsl (31) u (32) paccunutsiBaercs o Gopmyiie

¥y = 4Jan | (1)

rae p- CKOPOCTHOM HaIop, M.

N.2 Hanmune 5KpaHUpPYOIIUX IpEerpag ¢ HAaBETPEHHOM CTOPOHBI NPHIIBAPTOBAHHOIO
CyllHa, KOTOPO€ MOKET IIPUBECTU K CYLIECTBEHHOMY YMEHBIICHUIO HAarpy30K OT BO3ACHCTBUSA
BETpa HA CYJHO, YYUTBHIBAETCS IYTEM YMEHBIIECHMS IUIOMAAU MMapyCHOCTH MPUIIBAPTOBAHHOIO

CyIHAa Ha TNpUBEICHHOE 3HAYeHMe dKpaHupymomeil miomann - , M 2, ompenensemoii B
COOTBETCTBUU ¢ pucyHkoM U.1 mo ¢popmyne
Ay =y + o L, (1.2)

rac "Egj; - BO3BBIIICHUEC KOPAOHA ITprYajia HaJl HAUBBICIINM YPOBHEM BOJBI, M;



Oy - KOO(Q(UIMEHT, YYUTHIBAIOUIMNA CTENEHb SKPAaHHPYIOUIET0 NEHCTBUS Mperpasisbl,
OIIPEEIAEMBIH 110 BBIPAKCHUIO

© Ty (1.3)

rae {1, - cpennee 3HaUYEHKE BBHICOTHI OKPAHUPYIOIIMX TIPENATCTBHIA, M;
f¢ -cpenHee  pPacCTOSHME  DKPAaHMPYIOIIMX — NPENATCTBHA  OT  KOPAOHA;  IpH

i, < H npunnmaror {, = H, wm;

@ j - HAaMOONIBLINIA Pa3Mep CUITYITa IIaBydero oObeKTa; eciu aiuHa npudana L & L, 1o B

acuer BMecTto L BBOMUTCS [, M;
b

L, - vna um CyMMa JUIMH 3KpaHUuPYIOIIMX IIperpai.
Hanpasnenue

BETPA
-bTP— IJL,

He

I

M

Pucynok HU.1 - Cxema BeTPOBOIro 3JKPAHMPOBAHMS CyJAHA

[Ipunoxenne K
(pekoMeHayeMoe)

Ko3¢duumeHTHI CONPOTUBJIEHUA OT BO3/IeliCTBHS TeUYeHHUS HA IJIaBy4Yne 00beKThI

K.l Kooppuuuenr conpoTHBIeHHs NPOAOILHON HArpy3KH OT TedeHMs
ompeenseMblii Kak cyMma KOd(pQuIMeHTa conmpoTuBIeHHs (OPMBI KOpIiyca CyJHa,
Koa(uimenTa COnpoTUBIECHUS, 00YCIOBICHHOTO TPEHUEM BOJbI IO CMOUYEHHOHN MOBEPXHOCTH
CynHa, U KO3(PQUIMEHTa COMPOTUBICHUS BUHTO-PYJIEBOW TPYIIBI CYAHA, PEKOMEHIYETCS
BBIYHCIIATH 1O (hopmyIie

17 35 L,
+—1[|+1.2
B T Tedp (K.1)

oy = 01|10+ ¢ L,

rae Cf - ko3 QUIMENT COMPOTUBIICHNS TPEHHMS, BHIYUCIISEMBIH 10 popMyJIe



oo 0075
" logRe,-2)% (K.2)

Fe, - uncno Peiinonbca, onpenensemoe o Gopmyie

_Vids
n- : (K.3)

¥

Ee

P; - IpoaoJibHAasA COCTaBId0IIasA CKOPOCTU TCUCHU A, M/C,

L, - nnuna nnaBydero o6beKTa 10 BaTEPIUHUM, M;

¥ - KHHEMAaTHYCCKUH  KOI(PQHUIMEHT BSI3KOCTH  BOJbBI, IPUHUMACMbIA  PaBHBIM
¥ =1,0-10"%, m2/c;

& - k03¢ (huIMeHT o0IIel TOTHOTHI CY/IHA;
By, Ty - mmpuna u ocajka cyaHa IIPU PacCMaTPUBAEMON 3arpysKe, M;

Ap - BeMuMHa, XapaKTepU3yIoIIas IIOMAIb NapyCHOCTH BUHTO-PYJIEBOM TPYIIBI Cy/IHa,
nprHUMaeMas 1o JaHHbIM Tabnuiel K.1 B 3aBUCHMOCTH OT THIIA Cy/HA.

K.2 KoapuimeHT conpoTHBIeHUs MOMEPEYHONH HArpy3KH OT TEUYEHUS PEKOMEHIYeTCs
BBIYHCIIATH 1O (hopmyIie

ky
¢, =cy e} —U?)'[ka] , (K4)

L]
e 'y - k0d9(UIMEHT CONPOTUBIEHNsS TPH OTHOUIEHWH TIyOMHBI BOABI K OCAJKE CyIHA
dif, =om;

1
C} - KOS(I)(I)I/ILII/ICHT CONMPOTUBJICHUA IIPU OTHOIICHHUU FJ'IY6I/IHBI BOAbBI K OCAaAKC CyIdHa
diT =1

d - TmyOuHa, M;

%1 - gnC0BOM KOO HIMENT.

Taomuua K. 1

Tun xopabns Ap

I'py3oBsle cyna 240




Tankepsr 270

Koaddunment conporuBneHus C;D PEKOMEHIYETCSI ONIPENIEISITh 10 hopMyIie
o 2
Cy = U=22ﬁ|'£'.s*’qpx (B W (K.5)

rae Apy - GakTHUeckas momBoHAS T060BAS TOMA TAPYCHOCTH CYIHA, M2

I - 00beM MOTpyKEeHHOI YacTH Kopiyca cyaHa (06beMHOe BOJOU3MEIIEHHE), M- .
e o =
MunnmaneHoe 3Ha4eHne KodpduuuenTa -, T0IKHO TPUHUMAThCS He MeHee ~p = 0,4.

1
Kosdduument conporusnenns ) peKOMEHILyeTCsl IPUHUMATD 10 JaHHBIM Tabuuusl K.2
B sasucmmoctn ot Bemmummni L 14Ty | rae & - K02 (UIMEHT OOLIEH TOJHOTHI Cy/IHa,
p= Apy I BTy - xodddUIMEHT TOTHOTH MHENb-IIMAHIOyTa CymHA. JIIsf TIPOMEXYTOUYHBIX
3HAYEHUH BeJIUMYUHBI Gl f Plu'{TTj; nanHple Tabmunpl K.2 0mMycKaeTcss MHTEpHNONMpOBaTH M
DKCTPAINoNMpoBaTh. MHUHMMaIbHOE 3HauYeHHe Kod(QuImenTa Uj; JIOJDKHO TIPUHMMATBCS HE

MeHee U}; =2,0.

Tabmuma K.2

8L, 1T, cl
20 2,00
40 2,84
60 3,64
80 4,50




100 5,44

3nauenus kodppuimenrta & B popmyne (K.4) nna OONBIIMHCTBA THIIOB KopaOiei

PEKOMEHIYETCS IPUHUMATL &) =2,

[Tpunoxenue JI
(pexomenayemoe)

Pacdyer Harpy3ku oT HaBaJia IPUIIBAPTOBAHHOIO CY/IHA HA MPUYATBHOE COOPYKEeHUEe MPH
BOJIHEHUH
JI.1 Jlepopmanmio OTOOWHBIX YCTPOHCTB (M HPHYATBLHOTO COOPYXKEHHA) Ly , M,
BO3HMKAIONIYIO TPU HaBajle NPHUIIBAPTOBAHHOTO CyJHA Ha MpUYal IOJ JCHCTBUEM BOJIH,
JIOIIYCKAaeTCsl OTPeeIIATh 1o (hopmyIie

i PR
ﬂaz —H[J +j], (Hl)

rme A - cpeaHee 3HAYCHHE AaMIUTUTYIbI IONEPEYHO-TOPU3OHTANBHBIX KOJIEOAHUH TOUKH
KOHTaKTa 60opTa cy/iHa ¢ OTOOMHBIMM yCTpOICTBaMu, M, oripejiesiseMoe 1o hopmyiie

A=y (J1.2)

v | B

EE‘
X = Iw[?ﬂn + zﬁf?ﬂaka ] ; (J1.3)

rae %o - CMCUICHHME ILICHTpPa MOINEPEUYHO-TOPU3OHTAIBHBIX KOHe6aHHﬁ, M; OIpCACIACTCA II0

Wﬁb

rpa¢puky pucyHka JI.I B 3aBUCUMOCTH OT MapaMeTpoB R F (nannable pucynka JI.1

JIOTTYCKaeTCs 3KCTPAroIupOBaTh).

i £
FP=xl_—
T n (J1.4)
¥ =L 1
o c a 2
1 fq;. {q .
—*t—| *t|— ; (JL.5)
L P Loy

£ - KOOQQUIUEHT MPUCOEAUHEHHON MAcChl BOIBI IPU KAauKe CY[HA, ONpPEAeIAeMbIH 110



taommuie JI.1;

¥ - koahdunueHT aemrupPoOBaHUS TOJBOJHON YACTHIO MPUYATBLHOTO COOPYKEHUS,
MPUHUMAEMBIN B 3aBUCUMOCTH OT KOHCTPYKIIUU MPUYAITBHOTO COOpYKeHHUs 110 Tadmiie JI.2;

¥ =1 - anda cnydas Kauku Cy/IHA,

lg , ls - abcrmcca W OpAMHATA TOUKM NPHIOKEHHS HATPY3KM OT Hapaja CyjlHA
OTHOCHUTEJIBHO €r0 LIEHTpa TSHKECTU, OTCUYUTHIBAEMBIE 110 TPOJOJIBbHON U BEPTUKAIBHON IJIaBHBIM
0CSIM COOTBETCTBEHHO, M;

.D:p, &g - paaumyCbl MHEPLIHMHU CydHA OTHOCHTCIIBHO BepTHKaﬂLHOﬁ n FOpHSOHTaHLHOﬁ
TJIaBHBIX HCHTPAJIbHBIX OCCﬁ, M,

=2?r

TT - cpenHsAs 4yacTora, C~

CUCTCMC IICpUOA BOJIH, C;

) 1

, BO3JECHCTBYIOIIMX HA CYJIHO BOJIH, TJI€ 7 - CPEIHHUI B

— CD.?E
w = |— o
,DW - IPUBCACHHAA YaCTOTa IONCPCHHO-TOPU3OHTAJIbHBIX Koe0anuit CyaiHa Ha

1

oT6OMHBIX ycTpoiicTBax, ¢ ~1, rae T - kodd@uuMEHT *kKecTKocTH OTOOWHOrO YCTpPOKCTBA,

onpeAensieMblil /Ui Ha4yaJbHOTO, JMHEWHOIO0, ydacTKa XapaKTEepUCTHUKH '"cuia-gedopmarus',
H/m;

2 - 4UCIo OTOOMHBIX YCTPOWMCTB, OJHOBPEMEHHO Je(hOpMHPYEMBIX NpU HaBaye; s
OTOOWHBIX YCTPOHCTB C CYIIECTBEHHO HEITMHEWHBIMA XapaKTePUCTUKaMU (KOHHYECKHX,
apoOYHBIX M T.I.) NPUBEICHHAs YacTOTa IONEPEYHO-TOPU3OHTAIBHBIX KOJIeOaHUH CyaHa
) TOJDKHA OBITh YMHOXKEHA Ha Kodddurment 0,7;

¥ - BogonsmenieHue cyHa rmpy pacCMaTpuBaeMOr Harpy3Ke;

£ - IJIOTHOCTH BOJBL, K[/M- ;

“y £ - mapaMmeTpsl, onpeaesemMsle o pucyHkam JI.2 u JI.3 cOOTBETCTBEHHO;

Xy - K09 (HUIIUMEeHT, YUUTHIBAIOIIMNA HE(PPOHTAIBHBIA IOAXO0J BOJH K JAHAMETpalbHOU

IJIOCKOCTH CyjiHa, ompezensercs 1o rpaduky pucynka JI.4, rme Lpp - mmvHa cyaHa Mexmy
NEePHEHAUKYIIIpaMU, M; ¥ - yroJ MOJAX0/1a BOJIH, OTCUMTHIBAEMBIA OT MPOJOJIBHON OCH CY/HA;

Xy U Xp - penyKUHOHHBbIE KOA(PGUIMEHTHl MONEPEYHO-TOPU3OHTAIBLHOW U OOPTOBOIL
KauyKH COOTBETCTBEHHO, OMPENETIOTCS 10 rpadukaM pucynka JI.5;

kg - k0oOQHUIMEHT IUHAMMYHOCTH OOPTOBOM KayKW; JONYCKAETCS ONpENesaTh 110

rpaduxy pucynka JL.6, rae wg = 2%/ Ty - cOGCTBEHHAs 4acToTa GOPTOBOH Kauku, ¢ !, Tg-

COOCTBEHHBIN €€ MePUo/I, C;

2 W A - COOTBETCTBEHHO CPEIHHME B CHCTEME 3HAYEHUS BHICOT M JJIMH BOIH,
BO3JICUCTBYIOIINX Ha CYTHO, M;



J - KOO PUIMEHT Mepexojia OT CPEAHUX 3HAUEHUM K Malo00eCIeYEHHBIM IS aMILIUTY/
MONIEPEYHO-TOPU3OHTANBHBIX KOJNEOAaHWH TOYKM KOHTakTa Oopra cyaHa ¢ OTOOHHBIMHU
yCTpOMCTBaMHM, paclpeiesieHHbIMU Mo 3akoHy Penes; ompenensiercs no Ttabnune JI.3, B
pPacyeTHOM CiTy4ae peKOMEH]IyeTCsl paCCMaTPHUBATh HaBaJl OJJHOMPOIICHTHON 00ECTIeYeHHOCTH.
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CruIouHble JIMHHAH - MBAPTOBBI U3 CUHTCTUYCCKUX U PACTUTCIIBHBIX MAaTCPUAJIOB, TYHKTUPHBIC -
CTAJIbHBIC NIBAPTOBBI

Ll
Pucynok JI.1 - I'paduk 1151 onpeeieHus mapamMerpa i

Tabmuna JI.1
Otnocurenbhas 3nauenus kod(dumenta &y npu napaverpe Bo’ / g, paBHoM
ocanka &;fd
0,5 1,0 2,0 3,0 4,0 5,0 6,0
0,00 1,90 1,67 1,39 1,23 1,15 1,15 1,15
0,20 2,08 1,82 1,48 1,32 1,22 1,21 1,21
0,40 2,35 2,04 1,64 1,43 1,35 1,33 1,33




0,60 2,63 2,27 1,82 1,60 1,55 1,54 1,54

0,80 2,86 2,44 2,04 1,82 1,75 1,74 1,72
0,90 3,13 2,67 2,22 1,96 1,89 1,87 1,85
0,95 3,33 2,78 2,27 2,04 1,96 1,92 1,90

Bu d;- Hanbonpluas IMpPHMHA M OCAjJKa K TPY3y PAacdeTHOIrO CyjAHA, M; ¢ - IIyOMHa

2
aKBaTOPHH y COOPYKeHus, M; 7 = - CpeAHss JacToTa BO3JICHCTBYIOIIUX Ha CYIHO

BOJIH, 1/c; T - cpelHuUi B CHCTEME IepHOo/ BOJIH, C.

Tab6muna J1.2
KoHCTpyKIInu npUYanbHBIX COOPYKEHHHA Koaddurment
¥ nemMrgupoBa
HUS
HabGepexnble 13 OOBIKHOBEHHBIX WM  (ACOHHBIX  MAacCCHBOB, 0,75
MacCHUBOB-TUTAHTOB, 000JI0OUEK OOJBIIOrO JUaMeTpa M HaOepeKHbIe Ha
CBAWHBIX OIOPAX C IMEPETHUM IIITYHTOM
HabGepexHble 3CTakaJHOTO WM MOCTOBOTO THIA, HaOEpe)KHbIE Ha 0,85
CBAMHBIX OITOPAX C 3aIHAM IINITYHTOM
[Tupcel 3cTakaHOTO WM MOCTOBOTO THIIA, MAJIbl MPUYaIbHBIC, B TOM 1,0
YHCIIe TOJIOBHBIE UITU Pa3BOPOTHEIE




Pucynok J1.2 - I'paduk 11 onpeesieHUs1 3HaYeHUs H
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Pucynok J1.3 - I'paduk niis onpenejieHusi 3HAYeHUs £

Taomuma J1.3

O0ecrieueHHOCTD, %

10

20

50

2,42

2,11

1,95

1,71

1,43

0,94
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Pucynok J1.4 - I'paduk 11 onpeaesieHUsi 3HAYeHUS PeIYKIMOHHOT0 KO3(pPUuMeHTa Xy

X,
1,0
\ i
0.8 \\"’ﬂi
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3
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Iuﬁ 04 0% 12 16 20 if-lnw’

1 - cynHO B OJTHOM Tpy3y; 2 - B bautacre; 3 - MOpOKHEe



Pucynoxk JL.5 - I'paduk 114 onpeaeseHusi 3HAYCHUN PeAYKUMOHHBIX KO3 PuuueHToB *nu

Xa
k, t |
9.0 |
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70 |-+ } |
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1 - cyna Ge3 kuiei; 2 - co CKYJIOBBIMU KUJISIMH; 3 - CO CKYJIOBBIMU KUJISIMH U OOPTOBBIMHU
rpeOHBIMU BUHTAMU

Pucynok JI.6 - I'padux nis onpeneseHusi Ko3gppuiueHTa TMHAMUYHOCTH OOPTOBOH KaYKH
cyana kg

Harpyska, nepenaBaemasi MpHYaIbHOMY COOPYKEHHIO uepe3 OTOOWHBIE YCTPONCTBA,

PacIoJI0kKEHHBIE B CPEAHEN 9acTH ydacTKa KOHTaKTa CyJHa ¢ CoopykeHneM Ly, ompemensercs

B MPENIOJIOKEHUH HaBaja CyJHa JlaroM, Korja Bce * OTOOMHBIX YCTpPOWCTB B Ipenenax
NpAMOJIMHEHHOH yacTu 60pTa 1ehOopMHUPYIOTCS PABHOMEPHO.

Harpyska, nepegaBaeMasi NpUYaIbHOMY COOPY)KEHHUIO uepe3 OTOOMHbIE YCTpOMCTBa,
pacrojoXKeHHble Ha KOHIIAX Yy4yacTKa KOHTaKTa, ONpeNeNsercs B  MPearoyoKeHUN
HEpaBHOMEPHOT'0 HaBaja (0] YIJOM, IPH HAJIUYUH PhICKaHuUs), Koraa = = 1.

JI.2 Harpy3ka Ha OT/AeTbHOE OTOOMHOE YCTPOMCTBO MPH KayKe OIIBAPTOBAHHOTO CYAHA HA
BojlHeHUU (0e3 ydera BeTpa W TEUYCHHS) MOXKET OBITh NPUONMKEHHO OIpeeieHa Kak

npou3BeieHre Ko3(Q(UIMEHTa )KECTKOCTH ycTpolicTBa L Ha 3HaYeHue aedopMaluyl 0TOOMHOro
ycrpoiictBa £ ;, Beranciennoe no gopmyne (JI.1). TlonHas Harpyska Ha 0TOOHHOE YCTPOMCTBO
B YCIIOBUSX BO3/CUCTBUS BETpa, TEUCHHUS U BOJIH OINPENENIeTCs Kak CyMMa Harpy3oK OT BeTpa U

TeueHuss (0e3 yuera BOJHEHHS), BBIYUCICHHBIX 10 6.7, W OT HaBaJa TIpPU Kadke
MMPpUIIBAPTOBOHHOT'O CyAHA HAa BOJIHCHUMH.



JI.3 OpueHTUPOBOYHBIC 3HAYEHUS YCWJIMM B IMIBAPTOBHBIX KaHaTax IMpU Kaudke
NPUIIBAPTOBAHHOTO Cy/HA Ha BOJIHEHHH (0e3 ydeTa BeTpa M T€UEHUs) JOMYCKAEeTCs ONPEACISITh
AHAJIOTMYHO HArpy3KaM OT HaBaja CyJHa Ha Ipuyai. Y JIMHEHUE IBAPTOBHBIX KAHATOB L ; pU
Ka4yKe Cy/IHAa Ha BOJIHEHHMH MOXKET ObITh BbruMcieHO 1o ¢opmymnam (JI.1)-(JI.5). OcHoBHbIE
OTIIMYMSA B ONPEACICHUHM YCWIMH B HIBAPTOBaX OT OINpENENICHHS Harpy30K Ha OTOOHHBIE
YCTPOMCTBA CBsI3aHBl C BBIUMCIEHUEM Kod3(dduuuenta vmo dopmyne (JI.5) u ompenenenuem
NPUBEICHHOM YacTOTHI MONEPEYHO-TOPU3OHTANBHBIX KOJICOAHUH CyIHA HMCXOIS M3 KECTKOCTH
IIBAPTOBHBIX KAHATOB.

JI.4 Ins onpeneneHuss BOJHOBOM COCTaBISIOLIEH yCHUIIMS B LIBApTOBaX IPU BBIYMCICHUU

ko3 dunmenta r1no dopmyne (JI.5) 3HaueHus ‘g u {3 NpUHMMAOTCA paBHBIME abcLucce U
OpJMHATE TOYKM KpEIUICHHs HauboJiee HArpyXEHHBIX HOCOBBIX W KOPMOBBIX HPHKHMHBIX
NIBAPTOBHBIX KaHATOB CYJHA OTHOCHUTEIBHO €ro IeHTpa Macchl. JlOMycKaeTcs MpPUHUMATh
! PaBHBIM TIONOBHMHE JUIMHBI CyJHA MEXJLY NEpPHEHIMKYISAPAMH, a g - PA3HOCTH MEXIY

BBICOTOM 60pTa CyaHa 1 BO3BBIIICHHUEM €T0 HCHTPA MACChl OTHOCUTCIILHO OCHOBHOM IIJIOCKOCTH.
HpI/I OIIpCACIICHUHU HpHBeI[eHHOﬁ YaCTOThbI ITOIICPCYHO-TOPHU3OHTAJIbHBIX KoJIeOaHHI CyJHa

kodpdumuent T MpUHMMaeTcs pPAaBHBIM JIMHEAPU30BAHHOMY KO(PMHUIMEHTY IKECTKOCTH

IIBAPTOBHOTO KAHATA CYJHA "~y , @ YMCIO * - KOJMYECTBY HOCOBBIX U KOPMOBBIX HPHKUMHBIX
KaHaTOB CYJHA.

JluHeapu30BaHHBINM KOA((UIIMEHT KECTKOCTH IIIBAPTOBHOTO KaHATA MPUOIMKEHHO MOXKET
OBITh ompeenieH no popmyie

Crp = N (Bl )™

roe » - Pa3pbIBHOE ycuine KaHata, H;
i, # - yucloBble KOd(h(ULIMEHTHI, TPUHUMaeMble 1o Tabmnuiie J1.4 [4];

Ad ey - IOMTyCKaeMOe OTHOCHTENBHOE YIIMHEHHE KaHATA, TPUHMUMaeMoe 1o Tabmue J1.4.

JI.5 MakcumanbHOE€ yCHJIME€ B IIBAPTOBHBIX KaHaTax IpPU Kadyke CyJHAa Ha BOJHEHUU
JIOTTYCKAETCsl OMPEENSITh KaK MPOU3BEICHNUE YIJIMHCHHS KaHaTa, BBIUUCIECHHOTO 1o (opmyne
(JI.1) Ha nuHEapU30BaHHBIA KOY(P(UIMEHT *KECTKOCTH KaHaTa Ly, a MONHOE MaKCHMAJbHOE
yCWJIME B LIBAPTOBHBIX KaHATaX MOXKET MPUHUMATHCA KaK CyMMa YCUJIMH OT BETpa, TEUEHUS,
onpeaeneHHbIXx no 6.12, u BosH. [ToJHYI0 BOJHOBYIO COCTABJISIONIYIO IIBAPTOBHOIO YCHJIUS Ha
HIBaPTOBHBIM Tal mpuyYaiga JOMYCKaeTcss MPUHUMATh KaK [POU3BEICHHE BOJHOBOMU
COCTABJISIONIEH YCHIIMSI B KaHATE Ha KOJUYECTBO KAaHATOB, 3aBE/ICHHBIX HA ITaJl.

Taonuua J1.4

Tun xanara JlomyckaeMo€e OTHOCUTENIBHOE o el
yaauHeHne Ay




CranbHoii 0,010 22,5 1,0
Kanponossrit 0,252 15 1,46
HeitnmonoBrelin 0,226 2,3 1,64
TepuneHoBbIi 0,156 4.2 1,64
[TonumnponuaeHOBBIH 0,163 4.6 1,73
ITonmuaTUIIeHOBBIN 0,168 6,7 1,97
KypanonoBbrit 0,122 3,4 1,35
MaHUIbCKUN 0,123 27,4 2,24
Cusannckuit 0,112 28,3 2,16
IlennKoBBII 0,111 32,0 2,21

[Tpunoxenne M
(pekoMeHayeMoe)

OnpenesieHne YHEPIHA HABAIA CYAHA PH MOAX0/e K NPHYATLHOMY COOPYKeHHI0 !

I Cocrasneno ¢ ucnonp3oBanueM pekomenpanuii PIANC - TTocTOSHHOM MeKIyHapoIHOi
accormanuu Konrpeccon 1o cynoxoactsy (IIMAKC).

M.1 [lpu onpeneneHnn KUHETUYECKOW SHEPTUH Eg , K/, HaBaya cy/iHa Ha MpUYaAJIbLHOE



coopyxenue (pucyHok M.1) o dopmyne (30) HOpManbHAsE COCTABISIONIAs CKOPOCTH MOIX0/a
cynHa ¥g, M/c, npuaumaercs o tabmune M. 1.

Pucynox M.1 - Cxema KOHTAKTa CyJHA ¢ IPUYAJIOM

Tabauma M. 1
Tun | VYcnos HopManbkHas cOCTABIIAIONIAs CKOPOCTH MOAX0/a CyaHa, Vg, M/c, ¢
akearop | - i pacyeTHBIM BOJOU3MEIICHHUEM F¥ , THIC. T
uu IBAPT
OBKH
| 2 3 4| 5| 10| 2| 30| 4| 5| 100 2| 3| 400
0 0 0| O 0| O 51
1 0| O| Oomne
e
Orxpeir| Cmox | O, O, 06| O, O, 04| O, 03| O, O, 0,2 O,| O,] 0,12
as HEBIE 8| 7 5 6| 5 5 3 1 2| 2 0 1] 1
71 3 0| 6 6 8| 6 6| 4
Cpemn| O, O, 05| O, O, 0,3} O, 02| O, O, O,1| O,| O, 0,10
ue 6| 5 2 4| 4 8 3 6 2| 2 7 1] 1
71 8 9| 6 0 4| 2 31 1
Mpocr| O0,| O0,| 04| O,| O, 0,2 O,] 0,2 O, O, O,1| O, O,| 0,08
1803 5| 4 0 3] 3 9 2 0 1] 1 3 1| 0
2|1 5 71 5 3 8| 6 0O 8
3akppir | Cpen | O, O, 02| O, O,| O2}| O, O,1| O,| O,] 0,0 O,] O,| 0,08
ast HUE 3| 3 7 2| 2 9 1 3 1] 1 8 0| O
41 0 5| 4 5 21 1 8| 8




Iipocr| O, O, 01| O, O, 00| O, O,0| O, O,| 0,0| O, O,] 0,08
bIe i1 1| 411 9|10 8| 0|0 8| 0] O0
8| 5 3| 2 8 8| 8 8| 8

[Tpumeuanue - YcnoBus, Yalie BCEro HCIOIb3yEMbIe B PACUETAX, BBIJCICHBI )KUPHBIM
mpupTOM.

Oco0ObIM cTyyaeM SIBJISIETCS BBOJ CylHa B ILII03 (70K). B3amMopeiicTBue cymHa c
HANpaBJISIOMUME  OTOOMHUKaMU  (PUCYHOK M.2) JOJDKHO — ONPEAeNsThCS — MPOAOIBHOM

cocTaBJIAIoNIEH ckopoctn i =¥ sm o

A

Pucynox M.2 - Cxema KOHTAKTa CyJHA ¢ HANIPABJAIIMMH OTOOHHNKAMM IIPH BXOJe B
103 (10K)

M.2 Onpenenenne koddpduuuenta ¥ , yUYUTHIBAIOIIETO YCJIOBUS IIBApTOBKU MU
KOHCTPYKLIMU NMPUYAIBHBIX COOPYKEHUH, PEKOMEHYeTCsI BBIIOIHATh 1O hopMyIie

¥ T Emtate s, (M.1)

T/I€ ©m- KOOPOUIUEHT MPUCOSAMHEHHON MaCCHI;

Ca - KOE)(I)(I)I/II_II/IGHT SKCHCHTPUCUTCTA, y‘-II/ITBIBaIOH_[I/II‘/’I AUCCHUITIAIUIO OHCPIUH IIPU IMOBOPOTC
OTHOCHUTCIIbHO TOYKH COITPUKOCHOBCHUA C OT60ﬁHHKOM;

Ca - KOB(b(I)I/ILII/ICHT CKBO3HOCTH ITpuvajia, y‘-II/ITBIBaIOIJ_II/Iﬁ AMOPTU3HPYIOLIUC CBOICTBa CJI04
BOABI MCXKY KOPITYCOM MMPUYAJIMBIICTO CyJIHA U IIpHUYalia;

€z - KOOPPUIMEHT KECTKOCTHU, YYUTHIBAIOIIUN TOTJIONICHHE YacTH SHEPTrUU HaBaia 3a
cYeT ynpyroi nedopmanuu 0TOONHBIX YCTPOICTB.

M.3 Onpenencane ko3 HUIMEHTA ©p TPUCOSTUHEHHON MACCHI.

B ycnoBusix moaxoaa cyaHa k mpudany 6optom (Jiarom) (pucyHok M.3, a) B 3aBUCUMOCTH
OT COOTHOIIIEHUS OCaJKH CyIHa d; mu TIIyOUHBI BOJBI o , M, CIIEAYeT MPUHUMATh



npu &/d; 11 cm =1,8;

mpu 1,1<did, <15 Cpy = 2,625-0,75d /d, (M.2)

npu did, £15%* cm —1,5.

gl IpHuan

6 Tlpuyan

a - moixo 1 60pTOM (J1arom); 6 - MOAX0 KOPMOU WIIH HOCOM

Pucynox M.3 - CxeMbl IOAX0Aa CyJHA K NPHYATY

Jlnist yCIioBuit MoAXxo/1a CyiHa K MpUYaTy KOPMOH HIIH HOCOM (pUCYHOK M.3, 6) ¢y =1,1.
M.4 Onpenenenne k03hHUIUEHTA Ty IKCIIECHTPUCUTETA.

Koaddumuent £, omnpenensercsi B mpearnoaoKeHUH, YTO EHTP MACCHI CYJHA HAXOIUTCS B
ero cpeaHei Touke no auHe (pucyHok M.1)

K%+ R CoOs

Ca =

(M.3)

rae R - paccrtodaaue, ™M, OT LOCHTpa MaACChl CyJHa OO0 TOYKH €ro COINPUKOCHOBCHHUA C

OTOOMHUKOM:
_ 2 2.
R=.y" + (5127, M.4)

K - pannyc, M, KpyroBoro ABHKEHUS CyJHA B AKBATOPHUH IEPE] IPUYAIUBAHUEM:

K= (019, +0,11L,; (M.5)



£ - KOO PHUIMEHT TOTHOTHI BOJOU3MEIIECHHUS CyTHA

W
oL, Bd

S

(M.6)

¥ - yrou, rpajl, MEKy HallpaBJI€HUEM JEHCTBUS CKOPOCTH "~ 1 IMHUEH K (pucyHok M.1);

npu ¥ % 10° npuanmaercs <, = 1,0;
I - BOJOU3MEIIIEHHE, T;
L; - nonnas mna cyana, M;

£ - mupuHa cyaHa, M;

F - pacCTOAHUC, M, IIO HpO,Z[OJIBHOﬁ oCn CydHa OT €ro HEeHTpa TAKCECCTH OO0 TOYKH

MaKCHMaJbHOW KpUBU3HBI O0pTa B 1u1aHe (pucyHok M.1);
£ - IIOTHOCTb BOJIBI, T/M .

JlonmyctTuMo npuOIM>KeHHOEe — ONpeNeNieHne  3HaueHud  koddduimenrta
MPUYATUBAHUHM JISI TPEX PACIIPOCTPAHEHHBIX CIy4YaeB IIBAPTOBKHU:

Ha 4eTBepTh JumMHbl @ = L; /4 cq *0,4-0,6;
Ha TPETh JUIMHBl @ = L /3 cq *0,6-0,8;
B cpenneit Touke & = L; /2 cg *1,0.

M.5. Onpenenenue kodhdunreHTa <, CKBO3HOCTH nipryaia (pucyHok M.4).
a)l 6

) y

R D T e e

J—

@ - CIUIOIIHAsA KOHCTPYKUUS; 6 - CKBO3HAsI KOHCTPYKLIUS

Pucynok M.4 - Tunbl KOHCTPYKIIMU NIPHYAJIA

Ca

npu



Pexomenpayercs npunumMatre ¢ = 1,0 B ciayqasx:
OT/EJIbHO CTOSALIMX MPUYAIBHBIX YCTOEB;
CKBO3HBIX KOHCTPYKIMH Npuyaa;

[P yIjie NpuvaiuBanus o > 5°.

Pexomennyercst npunumats . = 0,9 B cnydasx:
CIUIOIIIHOM KOHCTPYKLIMU IIpUYaa;

NP yIjie NpuvaiuBanus o < 5°.

M.6 Onpenencare kod(hHUIMEHTA )KECTKOCTH © ;.

J51s 0TOOIHUKOB, BBIMOTHEHHBIX U3 MajoJedopMUpyeMbIX MaTepuanoB (OeTOH, JIepeBo,
nonvdTUIeH (B BUAE OpychbeB), pe3uHa TONIIMHOM MeHee 150 mMm) cleayer mpUHUMATH

koa(durment xectrkoctu <; =0,9.

[Ipu npuMeHeHUH MATKUX PE3WHOBBIX (KaK MPaBUIIO, MOJBIX) OTOOMHUKOB (IIPH TOJILLUHE
6omee 150 mm) <; =1,0.

M.7 IlonpaBka Ha HENpenBUJIEHHbIE OOCTOATENLCTBA MPH ONpPEACIECHUN SHEPTrUU HaBaja
Ey.

DHepruio, KOTOPYI JOJKEH MOTracuTh OTOOMHHUK, PEKOMEHIYETCS ONpEIesiTh C y4EeTOM
HENpeIBUJICHHBIX CTOJIKHOBEHHMH, OIMMOOK MepCcoHala, HEUCHpaBHOCTEH, KOMOMHAIMM 3THUX

dakropoB. COOTBETCTBYIOIIast JTHM OOCTOSTENLCTBAM OHEprus HaBama £4 , &Ik,
paccuuThIBaeTcs 1o popmyie

EA =T.5Eg, (M?)

rae ¥; - koadduuuent 6e30macHoCTH, MPUHUMAEMBIi 1o Tabuie M.2.
Tabmuma M.2

Tun cynHa ¥,

Tankepsl, CyXorpys3bl, TPy30BbIE Cy/ia 1,25-1,75

KonreitnepoBo3 1,5-2,0




Cyna ¢ TOpr30HTaJIBHBIM CIIOCOOOM MOTPY3KHU, ITAPOMBI 2,0

Bykcupsl, paboune cyaa u T.II. 2,0

IIpunoxxenne H
(pekomeHnayemoe)

OmnpenesieHne yCH/IHii B IIBAPTOBHBIX KAHATAX
H.1 PekomeHganum HACTOSIIETO0 MPWJIOKEHHUS HCIOJIB3YIOTCS IPU  HEOOXOAUMOCTHU
OTIpe/ICNICHUs] YCWJIMA B OTICIIBHBIX IIBAPTOBHBIX KaHATAX C y4eTOM (PAKTUYCCKOW CXEMBI
IIBApPTOBKHU CYyJIHA, YITIOB HAKJIOHA U IJIMH OTAEIbHBIX KAHATOB.

H.2 Onpenenenne ycumuii &; , kH, B OTZENBHBIX HIBAPTOBHBIX KaHATaXx Ha TyMOBI
npuyana, Ipu KOTOPbIX CTOSHKA OyieT 0€301MacHOM, BEIYUCISAIOTCS 110 (opMynam:

JIJISI HOCOBOM U KOpMOBOﬁ TPYIII ITPUKUMHBIX IBAPTOBHLIX KAHATOB

0,6 1
Wi = g1t a-Q.:i;ﬁ- T
T LT (H.1)
=1
JUTSL IPOJTONIBHBIX U IITTPHHTOB
N, 1
Y 5it cx-fzi:-sﬁ Ry
: S .Z‘l”ff ’ (H.2)
J:

rae {;- IIMHa MIBAPTOBHOIO KOHLA, B KOTOPOM JeicTByeT yeumue &y, m;

{ 1 - IUIMHBI IIBAPTOBHBIX KOHIIOB B JaHHOM rpymme, M (J =1, 2, ..., #;);
# - YUCJIO MIBAPTOBHBIX KOHIIOB B TPYIIIE;

O - yrOJI MEXIy IPOCKUMEH IIBapTOBA HA TOPU3OHTAIBHYIO IUIOCKOCTh U JIMHUEH
JEHCTBUSA TONEPEYHOH WM IIPOJONBHONW COCTAaBISIONIMX HArpy3Kd OT BeTpa £; wim

Ry coorBercTBEHHO, rpa;

f; - yron Mexny nunueil neiictBus cuisl AV; M ee TpoekuMell Ha TOPH3OHTAIBLHYIO
IJIOCKOCTb, TPaJl;



Cior » Mg - COOTBETCTBEHHO NoONEpeyHas W IPOAOJbHAs cocTapisromue, KH, or
JICUCTBUS BETpa M TE€UYEHHUs], onpeaesnsieMbie o 6.2 u 6.3 ¢ y4eToM 3KpaHUPYIOMIEro JACHCTBUS
COOPYKEHHMH I pa3IM4HbIX 3HAYEHUH CKOPOCTH BeTpa Fyy, M/c.

[Tpunoxenue 11
(pexomenayemoe)

HcnbiTanue Jb1a HA OHOOCHOE CKATHE
OT60p, H3roTOBJIEHHE H MIOATOTOBKA 00PAa3I0B K HCIILITAHUIO

OO0pa3ipl 1bga oTOMparOTCsl U3 1 CJIOEB JIEJSHOIO IMOJsA TaK, YTOObI MX JUIMHHBIE OCH
ObUIH TIEPIICHIMKYJISIPHBI HAITPABIICHUIO POCTa KPUCTAIIIOB; TIPH 3TOM f 2 3.

O6pa3LU)I JbAa H3TrOTaBJIMBAIOTCA B BUAC IIPHU3M KBaApaTHOI'0 CCUHCHHA WX HUJIHMHIAPOB
KPYTJIOrO CEYeHHs C OTHOLICHHWEM BBICOTHI K IHMpHHE (auamerpy), paBHbM 2,5. llupuna
oOpa3ua oykHa He MeHee ueM B 10 pa3 mpeBbllaTh CpeIHUM MONEPEYHBbIN pa3Mep KpucTaiia,
OIIpeIeIISIeMBIH TI0 IAHHBIM KPHUCTAIUIOTPadUUECKOr0 HCCIICTOBAHUS.

OTkJ0HEHHE pa3MepoB 00pa3lloB OT CPEeJHUX B CEpPUM HE JOJDKHO NpeBbath +1%.
OO0pa3ipl TOIDKHBl MMETh TIJIAIKYI0O POBHYIO MOBEPXHOCTH 0€3 TpPEUIMH, CKOJOB, PaKOBHH,
3ayCEHIIEB U IPYTUX Je(PEKTOB.

[Hunuaapudeckue oOopasiibl clieAyeT U3TOTOBISITh Ha TOKAPHOM CTaHKE, a MPU3MaTHYECKHE
- Ha TOPU30HTAJIbHO-()PE3EPHOM CTAHKE.

I'panu npusmaruueckux oOpa3loB peKoMeHayeTcs oOpalbarhiBaTh MMOMApHO JABYMS
¢dpe3aMu, yCTAaHOBJIEHHBIMH Ha OJIHOM Bally C PAacCTOSTHUEM MeXJ1y HMMH, PAaBHBIM ILIHUPHUHE
oOpa3ua npu o0paboTke OOKOBBIX TpaHEW, U C PAacCTOSIHMEM, PaBHBIM BbICOTE OOpaslia mpu
00paboTKe OMOPHBIX TPaHEH.

Ilepen ncnbiTaHreM 00pa3Iibl HCCIEAYEMOT0 CIIOS BBIZIEPKUBAIOTCS HE MeHee 4eM | 4 mpu
TeMIeparype ciosi I , ompeaensieMoil MO ONBITHBIM JAHHBIM, a MPH UX OTCYTCTBHHU - IO
pPacYeTHOMY PACHPEIEICHUIO TEMIIEPATYPbl BHYTPH JIEASTHOTO ITOKPOBA.

Oob6opynoBanue
HcnpiTarenbHble MAIMHBL JJOJDKHBI OBITH YCTPOEHBI MO THUIY MAallMH C YIpPaBlIIeMOM
cKopocThio nedopMmarnu. Hanbonpmas co3gaBaemasi MalllMHOM Harpys3ka JOJKHA HE MEHEE YeM

B IBa pasa MpeBbILIaTh pa3pylIAOU[yI0 Harpy3Ky Ui UCIBITHIBAEMBIX 00PA3II0B.

HcnbiTaTenbHble MalIMHBL JOJKHBI UMETh aBTOMAaTHYECKYIO 3alMCh KPUBOM "Harpyska -
negopmanus” u odecriedyrBaTh U3MEPEHNE HarPy3KH € MOTPEIIHOCTHI0 He Ooree +5%.

IIpoBenenune UCIBITAHUM

OOpa3ipl CKUMAIOTCS  BAOJNb  JUIMHHBIX ~ oceil.  OOpas3ibpl  HCCIEAyeMOro  Cios
UCTIBITBIBAIOTCS IPU TEMIepaType £ 1 MOCTOSHHOM CKOPOCTH Ae(hOpMAaIIK, TIPUHUMAEMON IS

MIPECHOBOJIHOTO JIbJIa PaBHOM £, =3- 10‘4, ¢! , & IS MOPCKOTO Jibaia - o Tadmwmie I1.1.



Taomuua I1.1

Temneparypa abaa B i-M cuoe &, -2 -10 -15 -23 ¥ HIXKE
°C
3uauenne £, =3-107%, ¢! 0,5 1,5 2,0 3,0

Oo0padoTka pe3yabTaTOB

Paspymaromee HanpskeHHe (IPOYHOCTh HA OJHOOCHOE CKATHE) JUIA KaXIOro oOpasia
T’y , MIla, BerumcnseTcs o popmysie

(o )
Cy = — % (IL1)

rae Fuax); * - paspymaromas (mukoBas) Harpyska mus J -To o6pasia, ompenenseMmas IIo
nuarpamme "Harpyska - nedopmanus’, MH;

f - IJI01aib IMEPBOHAYAJIBHOT'O ITOTIEPCYHOI'O0 CCYCHUA o6pa3ua, M 2 .

3a pe3yibTaT UCHbITAaHUA CCpUHU 06pa3u013 HCCICAYEMOI'0 CJIOd MPUHUMACTCA BCIIMYMHA

Crt Ay

e C:' - CpeaHEC (apH(I)MeTqucxoe) 3HAYCHUC TIapaJlJICIIbHBIX onpez[eneHHﬁ IMPOYHOCTHU JIbJa
Ha OAHOOCHO€ CXKaTuc, MHa, BBIYHCIIACMOC I10 (1)0pMyJ1e

1
Cr = 20 (I1.2)

Ie # - YMCJIO HCIIBITYEMBIX 00pa3LoB;
Ay - 0603HAUCHNUE TO K€, UTO B 7.4.

I'padmyecku pe3ynbTaT UCIBITAHUS CEPUH OOPA3IOB HCCIEIYEeMOTO CJIOs M300pa)kaeTcs
TOYKOW M JABYMSI PaBHBIMH OTPE3KaMH, OTJIOKEHHBIMH BBEpX W BHMU3 OT JTOH TOUYKH; TOYKa
COOTBETCTBYET CpeHeMY (apu(PMETHIECKOMY) 3HAUCHUIO Mpeiena MPOYHOCTH JIbJIa, & OTPE30K -
CpeoHEMY KBaJIpaTUYECKOMY OTKJIOHEHHUIO CIIy4allHOM NOTPELIHOCTH HM3MEpPEHHUH. YKa3zaHue
KOJIMUECTBA UCTIBITAHHBIX 00pa31oB 00s3aTENbHO.

ITpumepsl rpaduyeckoro NpeAcTaBiIeHUs pPE3YyIbTaTOB MCIBITAHUM HECKOJIBKUX CEpHH
00pa3noB nokaszanel Ha pucyHkax [1.1 u I1.2.



C, - Mlla

N TH T

4
2 '_{f /ﬁ//l

/ & (Y

AN . {
0 8 16 24 1.°C

&- IpU3MaTHYECKHii Jies (pa3mepsbl 00pasioB 25x25x50 cm);
& - 3epHUCTBIN (cHEeXHBIN) e (15x15x30 cm);
® - BOJIOKHHUCTBIH (IIIeCTOBATO-UTONIBbYATHIN) jtef (22X22x45 cMm)

Pucynok I1.1 - 3aBUCUMOCTH NIPOYHOCTH NMPECHOBOHOTO JIb/J1a HA OJTHOOCHOE C:KaTHe (IPU

nepexoje oT IMJIACTHYECKOr0 Pa3spylIeHHs K XPYNKO-IJIACTHYECKOMY) OT TeMIlepaTypbl
(7 =9)
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¢ — 3epHHCTLIA (cHeXHBIR) nex (15x15x30 cm);
® — BONMOKHHCTBIH (IECTOBATO-HIrONAB4aTRIA) Tea (22x22x435 cM)
Pasmepsl obpazios 4x4x10 cm

Pucynox I1.2 - 3aBHCHMOCTB IPOYHOCTH MOPCKOT0 JIbJIa HA OTHOOCHOE C:kaTHe (MpH
nepexoje OT NJIACTHYECKOI0 pa3pyllieHUs K XPYNKO-IJIACTHYECKOMY) OT KOJIH4eCTBa
UKol gaspl (# =5)

IIpunoxxenue P
(cipaBOYHOE)

I'psaasl TOopocoB
OpHOJIeTHHE TOPOCHI COCTOSIT U3 IMapyca, KOHCOJUIUPOBAHHOTO CIIOSI M KWJISI MEHBIIEH
npodHocTU. Kuitb cOCTOMT U3 YaCTMYHO 3aTBEPEBIIMX JIESHBIX IIBIO UM OTOPBAHHBIX IUIBIO C
TPEHUEM TOJIBKO MCKIY riaei0amu. bosbias yacte KOHCOJIMANPOBAHHOI'O CJI0A - 3TO IJIACTUHBIL
cMmepauierocs Jbja. ['eomerpuueckue ¢Gopmbl TOPOCOB BapbupyroTcs. [Ipu pacuerax Moxer
OBITH IPUHATO CHMMETPHUYHOE MONEPEYHOE CEYEHHUE TOPOCa, KaK MOKa3aHo Ha pucyHke P.1.




1 - mapyc; 2 - KOHCONIMUPOBAHHBIN CIOH; 3 - KUJb; 4 - POBHBIN JIe;

i - yron kuns; ;- BeicoTa mapyca; # - 3aruy0ieHue KWist; #; - TOJIIIMHA

KOHCOJIMAUPOBAHHOI'O CJI0A; ,Egk - paCCTOAHUC MCIKIY HIOKHEH 9aCThbIO KOHCOJMAUPOBAHHOI'O
CJIOA U KHUJIEM

Pucynox P.1 - I'eomeTpusi 0AHOJIETHET0 TOPOCA

Jlnst mpouiis Topoca, MOKa3aHHOTO HAa PUCYHKe P.1, TUIMYHBIE COOTHOLIEHUS JaHbI KaK
h, =10k Hp =458 .u @ =26° Tlapamerp IMPUHBI MOKET BapbUpOBaThcs OT &% =0 10

&y = 5H ;. TlopucTocTh KMIIs mapyca 3aBUCHT OT BO3PACTa JIEJAOBOTO TOPOCA ¥ BAPbUPYETCS JUIS
pasIMYHbIX MOPCKUX oOmactei. TonmMHa KOHCOJIMIUPOBAHHOIO CJIOSI M3MEHSETCs 3a BpeMs
*u3HU Topoca. [lopuctocts kuist MoxkeT usmeHnsThes ot 0,1 1o 0,4.

BepxHssa rpaHuna OLEHKU I TOPU3OHTAJIBHOM JIEAOBOM HArpy3KH OT ABUKYILIErOCS
TOpPOCA, MOXKET OBbITh NOJY4YEeHa U3 YPaBHEHUS:

Fp=10 +i, (P.1)

rac F.g - Harpys3ka oT KOHCOHHHHpOBaHHOﬁ qaCTHu TOPOCA,

Fj-; - Harpy3kKu OT KHJId TOpOCa.

Jlj1g BepTUKaIbHBIX KOHCTPYKLIUN HAarpy3Ka OT KWJIS TOPOCAa MOKET OBITh OIpe/ieieHa Kak:

’Egkﬁ‘:’}’g ’Egk
Fo=ph b —E+20 |1+
I i 5 4 o | (P.Z)

rae - KO3(1)(1)I/II_II/IGHT CTaTUYCCKOI'O JaBJICHHAA,

. B
= tg[45° + 2
#= 1 o (P.3)

& - yroJI BHYTPEHHETO TPEHUS;
¢ - BUJIUMOE CLIETIJICHUE KWIIS;

& - MMpUHA KOHCTPYKLIUY;
Yo - 3¢ (deKTUBHAS MJIaBYyYECTh, ONpeesieMas Kak:

Yo =(1-mpdo—plg. (P.4)

[Tpunoxenne C
(oGs3aTennbHOR)



OcHoBHbIEe OyKBEeHHBbIEe 0003HAYCHH S
I - CKOpOCTh BeTpa, M/c;

Me- MMPEBLINICHUC BEPIIHNHBI BOJIHBI HAJl paCYCTHBIM YPOBHCM, M;

N¢ - IOHW)KEHUE MOJIOIIBBI BOJIHBI OT PACYETHOIO YPOBHS, M;
% - BBICOTaA BOJIHBI, M;

*- IJIAHA BOJIHBI, M;

k = 2w/ X - BOIHOBOE 4nCIIO, 1/M;

T - mepuoJ1 BOJIHBI, C;

w = 2w/ T - KpyroBas 4acToTa BOJHBI, 1/c;

£ - CKOPOCTh BOJIHBI, M/C;

A X - KpyTU3HA BOJIHBI;

* !k - IOIOTOCTD BOJIHBI,

By Ay, Ti- COOTBETCTBEHHO BBICOTA, JJIMHA M IEPUOJ BOJH i %-ii 0OECIEUEHHOCTH B

CHCTEME, M;
%, », T - COOTBETCTBEHHO CpPEJHUE BBICOTA, JUIMHA U IIEPHOJ] BOJIH, M;

@ - TITyOMHA BOJIbI IIPH PACUYETHOM YPOBHE, M;

d . - KpUTHYECKas TTyOMHA BOJIBI, IPH KOTOPOH MPOUCXO/IMT MEPBOE 0OPYILEHHE BOJH, M;
Dy 1 - TIIyOMHA BOJIBI, P KOTOPOIA TIPOUCXOIUT TIOCIEIHEE OOPYIIEHHE BOJH, M;

{! - cuya oT BO3/JEHCTBHS BOTH Ha COOpYXKeHHe, TIperpany, KH;
F' - pactipesiesieHHas Harpy3Kka Ha eIUHMILY JUIMHBI COOPYKEHUs, perpazbl, kKH/wm;

P - BorHOBOE JaBieHue, Klla;
£ - IIOTHOCTH BOJIBI, KT/M- ;
E - yCKOpeHHe CBOOOIHOTO TaJIeHuUs, M/C 2

@, 8 - yrom HaKJIOHa OTKOcA (MM JHA) K TOPH3OHTY, TPal.
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