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OArOTOBJIEHBI K YTBEPXJIEHUIO VYnpasnenuem
CTaHAapTH3aIMM W TEXHUYECKHX HOpM B cTpoutenscTBe ['occtpos CCCP
(4.B. llemyx08).

C Beemenmem B geiicrBue CHull 2.06.07-87 TToamopHbie  CTCHBI,
CYIOXOJIHBIEC TUTIO3BI, PHIOOTIPOITYCKHBIE W PBIOO3AMUTHOE CoopykeHus" ¢ 1
suBaps 1988&. yrpaumBaror cwmry CHull 11-55-79 "TloamopHbie CTEHBI,
CYJIOXOJIHBIC IIUTIO3bI, PHIOOTIPOITYCKHBIC U PHIO0O3aITUTHBIE COOPYKEHUS .

Ipu noavzosanuu HOPMAMUEHBIM OOKYMEHMOM CleOYem YUumléans
VIMGEPHCOCHHbIE — UBMEHEHUsT — CMPOUMENbHbIX —~ HOpM U NpAsUl U
20CYOAPCMBEHHBIX CMAHOAPMO8, NYOauKyemvix 6 oicypuare “bBronnemens
cmpoumenvrou mexuuku", "COopruxe uMeHeHUU K CHMPOUNETbHbIM
nopmam u npasunam" lIoccmposs CCCP u ungopmayuonHom yxkasameie
"locyoapcmeennvie cmandapmor CCCP" I'occmanoapma CCCP.

T'ocynapcTBeHHbIH CrpourensHble HOPMBI H IIPaBUIIA CHull 2.06.07-
87
crpoutenbHblii komuteT CCCP | [ToanopHsIe CTeHBI, Cy10X0HbIC UTI03bL, [ B3amen CHull
(TCoccrpoii CCCP) PHIOOIPOIYCKHBIC M PHIOO3AIHTHEIC 11-55-79
COOPYXKEHUS

Hacrosimuue crpoutenbHble HOPMBI U IpaBWIa PACIpOCTPAHSIOTCS Ha
MPOEKTUPOBAHUE BHOBb CTPOSILIUXCS u PEKOHCTPYHPYEMBIX
TUAPOTEXHUUYECKUX COOPYKEHHUH: MOAMOPHBIX CTEH, CYJOXOJHBIX LUII030B,
PBHIOOTIPOITYCKHBIX U PHIOO3AIUTHBIX COOPYKCHHIA.

IIpoexTupoBaHue COOPYKEHUH, MpeJHA3HAUCHHBIX 1JI CTPOUTENILCTBA HA
NPUMOPCKUX  OKOHYAHUSIX  BHYTPEHHHUX  BOAHBIX  MyTeH,  cjexyer
OCYIIECTBIATh C Y4eTOM TPEOOBaHMM, OTpAXAMIUX CcHenupUIecKue
YCIIOBUSL MOpsl, B TOM YHCJE TUAPOJIOTUYECKUI PEXUM M arpecCUBHOCTD
MOPCKOH BOJBI.

B mpoekrax coopykeHuid, NpeJHa3HAUEHHBIX Ui CTPOUTENbCTBA B
CEeHCMHUUYECKHX paiioHaxX, a pailoHaX pacHpOCTpaHEHUs BEYHOMEP3JbIX,
MPOCaIOYHBIX, HAOYXaIONIMX TPYHTOB, B YCIOBHAX 00Opa30BaHUS Kapcra,
OMOJI3HEH W Celiei, JAOJDKHBI COOMIONAThCS JOMOJHHUTEILHBIC TPeOOBaHUS,
MpeabsBIsIeMble K TAKUM COOPY>KEHUSIM  COOTBETCTBYIOLUIUMH HOPMAaTHB-
HBIMH JOKYMEHTaMH, YTBEPXKIECHHBIMH WM COIJIaCOBaHHBIMU [occTpoem
CCCP.

IIpy nOpoeKTUpPOBaHMM MOMAMOPHBIX CTEH, CYAOXOIHBIX ILIIO30B,
PBHIOOTIPOIYCKHBIX U PHIOO3ALIUTHBIX COOPYKEHHIA HEOOXOAMMO yUYUTHIBATH



9KCIUTyaTallMOHHbIE TpeOOBaHMsI, YCTAHOBJIEHHbIE Ul OOBEKTOB HAapOIHOTO
XO3SIHCTBA, B COCTAB KOTOPBIX BXOAAT JJaHHBIC COOPYKEHHUS.

IIpn HamewyaeMOH PEKOHCTPYKIMH COOPYXEHHH HaJUIC)KUT OLCHUBATH
COOTBETCTBHE MX COBPEMEHHBIM TEXHHYECKHM TpPeOOBAaHHSM, TEXHHYECKOE
COCTOSIHHE OTJICJIbHBIX KOHCTPYKIMI U COOPY)KEHHH B LIEJIOM, IIOKA3aTeNIn UX
HaJIe)KHOCTH, KauyecTBO MaTepUalioB C YCTAHOBJIECHHEM WX HOPMAaTHUBHBIX
XapaKTEePUCTUK, HaJISKHOCTh OCHOBAHWH, pe3epBbl HECYIIEH CrocoOHOCTH
KOHCTPYKLHH U OCHOBaHUH.

OcHoBHbIe OyKBEeHHbIE 00O3HAUEHMsI M HHJICKCHI K HUM, NPHUHATHIC B
Hacrosimx HopMax corsacHo CT C3B 1565-79,npuBeseHs! B clipaBOYHOM
npuiioxenun 1.

1. OBIIME ITOJIOKEHUSA

1.1. Beibop BHAa W KOHCTPYKIMH IIOAMOPHBIX CTEH, CYJOXOJHBIX
[ITI030B, PBHIOONPOMYCKHBIX M PBIOO3ANIUTHBIX COOPYKEHHH HAaUICKHUT
MPOM3BOIUTE HAa OCHOBAaHHH TEXHUKO-?KOHOMHYIECKOTO CpaBHEHHS
BapHaHTOB, a JUII COOPYKEHHH, BXOIAIINX B COCTAaB THAPOY3Ja, - C YIECTOM
KOHCTPYKTHUBHBIX PEUICHHH W METOAOB IPOM3BOJICTBA PadOT, MPUHATHIX IS
OCHOBHBIX COOPYKEHHH THAPOY3IIa.

1.2. Kiaccbl COOpYXEHHH CJEAyeT yCTaHABIMBATH B COOTBETCTBHUH CO
CHuII 2.06.01-86.

1.3. [Ipu npoeKTHPOBaHUH HOAMIOPHBIX CTEH U CYJOXOJAHBIX HUI030B | 1
Il kmaccoB, Kak TpaBWJIO, CIEOyeT TIPOBOJTUTH MIPOYHOCTHEIE,
THIPABIMYECKUE W APYTHe WCClenoBaHus. [IpoBeeHrne 3THX HCCIeTOBaHUN
qutst coopyxkenuit |1l u [V xmaccoB moymkHO OBITH 000CHOBAHO.

[IpoextupoBanne pHIOOTIPOMYCKHBIX W PHIOO3AMUTHBIX COOPYKEHUI
HE3aBUCHIMO OT UWX Kjacca JOJDKHO BBIIOJMHATHCS HAa OCHOBaHHHU
HUXTHUOJIOTHYECKIX M3BICKAaHUN M SKOJIOTHUECKUX MCCIEIOBAHHUM.

1.4. B coopyxenusix |, Il u Ill xmaccoB crnemyer mpemycmaTpuBaTth
YCTAaHOBKY KOHTPOJIbHO-M3MepuTeabHor ammaparypsl (KHMA), oGecneun-
BalOIEH MPOBECHNE HATYPHBIX HAOIIOICHUN W UCCIIETOBAHUHN KaK B TIEPHO.T
CTPOHTENBCTBA, TAK M B TIEPHOJ] SKCILTyaTaIlHH.

CoctaB, 00beM H pEXHMBl HATYpHBIX HAOIOJACHHWN ITOJDKHBI OIpese-
JIATHCS MPOTPAMMOM, BKIIFOYAEMOM B TIPOEKT.

B coopyxenusx IV kmacca Heobxomumocth yctaHoBkn KWA momkHa
OBITH 000CHOBaHA.

1.5. TpeboBaHuss k MarepuasiaM KOHCTPYKIIUH TOIIOPHBIX CTEH, CYJIO-
XOJHBIX IIII030B, PHIOOTIPOIYCKHBIX U PHIO03AIMUTHBIX COOPYKEHHH CIIeIyeT
ycraHaBnuBath B coorBercrBun co CHull 2.06.08-87% CHulI 11-23-81.

2. IIOAIIOPHBIE CTEHbI

2.1. B 3aBUCHMOCTH OT KOHCTPYKIMU U HA3HAYCHHS TUAPOTCXHHUUCCKUEC
MTOJIIOPHBIC CTCHBI MOIPA3ICISIOTCS Ha CIICAYIOIIUC BHIBL:

TPaBUTALMOHHBIC - BO3BOJMMEBIC HA HECKAJIbHOM U CKAJIBHOM OCHOBaHHSX
(uept.l), BhINOJHAEMbIE OOBIYHO W3 MOHOJMTHOTO WM COOPHOrO OeToHa W
xkene300eToHa. [loAmoOpHBIE CTEHBI 3TOTO BHIA, KaK IPABUIO, BXOIAT B
COCTaB COOpPY)KCHHH HAMOPHOTO (PPOHTA THAPOY3JIOB, IPUYAIBHBIX
COOpPY)KCHHH 1 HAOEPEIKHBIX;

LIMTYHTOBBIC W CBAiiHbIC - BO3BOJAMMBIC HA OCHOBAHUSX, JOIYCKAIOIIMX
MOTpy>XEHHE IIIMyHTa WK cBail (4epT. 2) , BXOMMIIUE B COCTAB MPUYAILHBIX
COOPYKEHH, HAOCPEIKHBIX U APYTUX THIPOTCXHUICCKUX COOPYIKCHHIA.

BHecens! Y TBepKACHBI HOCTAHOBICHHEM Cpox BBeJICHUS B
MHUHHCTEPCTBOM SHEPreTHKH U | ['ocynapcTBEHHOro CTpOUTENsHOrO | meiictBue 1 sHBapst
anektpudukamu CCCP xomurera CCCP 1988r.
ot 14 anpens 1987r. Ne 76

I[Ipy  COOTBETCTBYIOLIEM  TEXHHKO-DKOHOMHYECKOM  0OOCHOBaHHH
NOANOPHBIC CTEHBI JIOMYCKAeTCsS BBIMOJMHATH M3 JepeBa (psoKeBble,
LINYHTOBbIC, CBAliHbIC) ; 3aaHKEPEHHBIC B cKaly (depT. 3) .
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Yepr. 1. OCHOBHBIE BUBI I'PAaBUTALIMOHHBIX ITOJIIOPHBIX CTEH
@ - MacCHUBHBIE; O - YTOJIKOBBIE; 6 - SIMEHUCTHIC; 1 - MOHOJIMTHEIE; 2 - U3
COOpHBIX 2JIEMEHTOB; 3 - KOHCOJIbHBIE; 4 - KOHTP(OPCHBIE; 5 - ¢ aHKEPHBIMU
Tsiramu; 6 - BO3BOAMMBIC B KOTJIIOBaHE WM HAIUIaBHBIE, 7 - U3 000JI04eK
00JIBILIOTO TMaMeTpa
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Yept. 2. OCHOBHbIE BH/IbI IIIMTYHTOBBIX U CBAHHBIX HOAIIOPHBIX CTCH
a - 6e3aHKepHEIE; 0, 6, 2 - 3aaHKEPEHHBIC OJHOM WM ABYMS TATaMH K
TUTUTaM U CBasM; O - 3aaHKEPCHHBIC K HAKIIOHHBIM CBAasIM; € - CBAifHbIN
POCTBEPK C MEPEIHAM IIITYHTOM; J/C - 3aHKEPEHHBIE C JKECTKHM (B TOM
YHCITIC CKOJIB3SIIMM) aHKEPHBIM YCTPOHCTBOM; 1 - IITIYHT; 2 - aHKepHas TSra;



3 - aHKepHas TWUTA; 4 - aHKEPHBIC CBaK; 5 - CBAWHBINA (DYHIAMCHT; 6-
JKECTKUI aHKep

Yepr. 3.IloanopHbIE CTCHBI, 3aaHKEPEHHBIC B CKAIY
a - MacCUBHBIC; 6 — 3aaHKEPEHHBIE OOJIMIIOBKH; 6 - KOMOMHUPOBAHHBIE C
MaCCHUBHOW OOJUITOBKOM; 1 - CKaJbHBIN aHKEp

2.2. llpn npoeKTHPOBAaHMM MOAINOPHBIX CTEH CIEIyeT paccMaTpuBaTh
1eNIecO00Pa3HOCTh HCIOJIb30BAHKUS MPUTPY3KH HAa MOBEPXHOCTh OOpaTHOM
3aCBIIIKH U HArPy30K CTPOUTEIBHOTO MEpUoja JAJsS YIUIOTHEHHS 3aChIKH U
OCHOBaHMsI, yIIOpa B COCEIHEE COOPYIKEHUE, KOHCTPYKILIUH CTEH C 0OpPaTHBIM
YKIIOHOM OCHOBAaHHS, MOJCHINKUA U3 KPYIMHO3EPHHCTOrO IPYHTa Ui yMEHb-
IICHHsT BBICOTHI CTEH, Pa3rpy30YHBIX M HKPAHUPYIOLMX YCTPOWCTB
(kaMeHHBIC TIPWU3MBI, CBaHBIC OSKPaHBI W 1p.), PA3IHYHBIX CIOCOOOB
YKpeIUIeHHsT ~ [PyHTa  OCHOBaHMSI WJIM €ro  YacTHYHOW  3aMEHHBl,
JIOTIOJIHUTENIbHBIX KOHCTPYKTHUBHBIX DJIEMEHTOB, IOBBIIIAOIIMX YCTOHYH-
BOCTh (aHKEpOBKAa B OOpATHYIO 3achINKY, YCTPOWCTBO 3y0ObeB, YIIOPOB,
apMHpOBaHKE TPyHTa 00pPATHOM 3aCBUIKH U T. I1.).

2.3. OOpatHyt0 3aCBIIIKy 3a CTEHAMH CO CTOPOHBI TBIJIOBOW TIpaHH
CllelyeT, KaK MPaBWIIO, BBIIOJNHITh M3 HECBA3HBIX BOAOIMPOHHIIAEMBIX
TPYHTOB, 00ECTICUYMBAOIIUX XOPOIIUA OTBOJ] MOBEPXHOCTHBIX, TPYHTOBBIX U
(UIBTPAITMOHHBIX BOJ, OBICTPONPOTEKAIONTYI0 NehOpPMAIUI0 3aChIIKK U
HAMMEHBIIYIO €€ 0CAJKy, & TAKXKE HCKIIOYAIOIINX B HEHl MOPO3HOE IyueHHE.
Ot TpeOOBaHMS JOJDKHBI BBIMOJHITHCS BO BCEX CIIydasx 3achIIOK HpPHU
y3koM (poHTE padoT.

[Ipy BBINOJHEHUH OOPATHOM 3aCBUIKM M3 TIIMHUCTHIX TPYHTOB CIIEIyeT
NPUHAMATh MEPbl 0 MOHWKEHHIO YPOBHS U OTBOJY TPYHTOBBIX BOJ, IO
HEJIOMYIIICHAIO MOPO3HOTO IMydeHus! (YKIaKa y ThIJIOBOM TPaHU CTEHBI CIOS
HEMYYHHHUCTOTO TPYHTA TONIMHONW m0 1 M W ap.), a Takke YYHUTHIBAThH
MOJI3y4eCTh TPYHTA.

[Ipy npPOEKTUPOBAHHU COOPYKEHHH, MOICPKHUBAIOIIUX OIOJI3HEBBIE
CKJIOHBI, JUIsi OOpaTHON 3aCBIIIKK y ThUIOBOI I'PaHU CIEAYET UCIIOJIb30BaThH
KPYIHO3CpHHUCTbIE MPOHHMIAEMBbIE TPYHThI, O0OECIEYMBAMOLINE OTBOJ
(bUIBTpYFOIIEHCS BOIBI.

2.4.3a pacueTHOE 3Ha4Y€HHE IUIOTHOCTH CyXOT0 TPYHTA 3aCBINKU CIIEIYeT
MPUHUMATh  BEIUYUHY Oy, COOTBETCTBYIOIYIO  OJHOCTOPOHHEH
JoBepuTenbHON BepositHocTd a = 0,95.Mcxoas U3 3TOro ycTaHaBIMBAIOTCS
KOHTPOJIbHBIC TOKa3aTesii (DH3MKO-MEXaHHYECKUX XapaKTePHCTUK TIpyHTA
Uit coopyxeHnst. O0eCHeYeHHOCTh IUIOTHOCTH YKJIAIKH TPYHTA 3aChINKH
ciletyeT IpuHUMaTh st coopyxenuit | u |l kiacca -90 %; nst coopyxennit
Il u IV xiacca - 70 %.

CHmkenne TpeOOBaHMI K IUIOTHOCTH TpPYHTa 3aCHIIKH B KaXIOM
OTZAEJIBHOM CiIydyae JIOJDKHO OBITH 0OOCHOBAHO. 3aChIIKYy 0 BBICOTE CTEHEI
ClieqyeT, Kak MpaBWIIO, BBINOJNHATh OJMHAKOBOW rioTHOCTH. [lpu
pacroyio)KeHUN Ha 3achIlIKe COOPY)KEHHH M MEXaHH3MOB IUIOTHOCTh I'PYHTA
3aChINKU ClIeAyeT Ha3HAYaTh MO JOMYCTHMBIM OCaIKaM, yCTaHABIHBACMbIM
TEXHOJOTHYECKUMHU TPEOOBAHHAMH OKCIUTYyaTallMH 3TUX COOPYKCHHH MM
MEXaHH3MOB.

2.5. TlommopHble CTEHBI, BO3BOAMMBIC Ha HECKaIbHOM OCHOBAHHH,
JOJDKHBI OBITH Pa30MTHI MO [UTHHE HA OTACIBHBIC CEKIMH Ae(hOPMALHOHHBIMU



IBaMH (TeMIIepaTypHBIMH U TEMIIEPATYPHO-O0CAIOYHBIMHU), @ BO3BOIUMBIC HA
CKaJIbHOM OCHOBAHMH - TEMIIEPATYPHBIMH IIIBAMH.

Paccrosinne Mmexay AehOpMALMOHHBIMHA [IBaMH  (IJMHA  CEKIHiA)
HEOOXOZMMO yCTaHaBIMBAaTH HAa OCHOBAHMM aHaJIM3a TIEOJIOTHMH U
THJPOTEOJIOTHH CTPOUTEIHHON TUIOIIA/IKH, YIeTa KIMMaTHIECKUX YCIOBHH 1
KOHCTPYKTHBHOTO PpEILICHUSI CTEHBI, a TaKXKXE METOJOB CTPOMTEILHOTO
HPOU3BOJICTBA.

PaccrosiHue MexIy IIBaMM M MX KOHCTPYKLHMS JOJDKHBI OOeclieuMBaTh
HE3aBUCHMYIO pabO0Ty OTAENBHBIX CEKLIHH.

Beronnble u Jkene300€TOHHBIE KOHCTPYKIMH MACCHBHBIX IOANIOPHBIX
CTeH cijenyer pa30uBaTh Ha OJIOKM OCTOHHMPOBAaHUS BPEMEHHBIMHU
CTPOUTENEHBIMHU IIBAMH.

2.6. B nedopmMannoHHBIX MIBaX M MIBaX MEXIY COOPHBIMHU 3JIEMEHTAMH
CTEH, BOCIPHHUMAIOIINX HAIop, CIEAYeT MNpeaycMaTpuBaTh YIUIOTHEHUS,
obecrnieunBaromye cyh($Ho3MOHHYIO YCTOWYNBOCTD IPYHTA 3aCHIITKH.

B O0Oe3HamopHBIX CTEHAaX KOHCTPYKIMS INBOB JOJDKHA OOECIeuuBaTh
TPYHTOHENPOHUIIAEMOCTb.

Koncrpykuuu YIUIOTHEHUH JneopManMOHHBIX ILIBOB CJIEAYET
npuHuMath B cootBercTBrM co CHull 2.06.06-85.

B crpoutensHBIX MIBax YIUIOTHEHHS CIELyeT YCTpauBaTh HpOCTeHIIeit
KOHCTPYKIIHH.

2.7. B ocHOBaHUSX NOANOPHBIX CTEH, BXOASIINX B COCTaB HANOPHOTO
(¢poHTa THUIPOTEXHUYECKHX COOPYXEHHH, Kak IpaBWIO,  CIEAyeT
MIpeaycMaTpuBaTh HPOTUBO(QHUILTPALMOHHBIE MEPONpPHATHS, OOecreunBaro-
M€ YMEHbIIEHWE OOBEMHBIX (UIBTPALMOHHBIX CHJI JIaBJICHUS BOJHI,
CHIDKEHHE TIPOTHBOJABIICHUS 110 NOAOIIBE CTEHB M CY(h(PO3HOHHYIO
YCTOHYMBOCTD I'PYHTa OCHOBaHUs. J[J11 CTEH, BO3BOAMMBIX Ha HECKAIbHBIX
OCHOBAHHMSX, K TAKMM MEPOIPUSATHSAM CIIEIyeT OTHOCUTH YCTPOHCTBO 3yObeB,
LIMYHTA WK APEHAXA.

[Ipu pacrnoyioXEeHUH CTEH COCEJHUX CEKUMI Ha pa3HBIX OTMETKaxX HpH
HAaCKaJbHOM OCHOBAHUH ISl UCKJIIOYEHHs CY(P(O3MOHHOTO BBIHOCA IPYHTA
W3-TIOJl  BBIILICPACIIONOKEHHOM  CEKIMM  PEKOMEHIYeTCs  yCTpauBaTh
MIOBEPXHOCTh OCHOBaHMSI HAKJIOHHOW HWIIM CO CTYNCHSIMH OTpPaHHYCHHOU
BBICOTHI.

st cKanbHBIX OCHOBAHMM PEKOMEHIYETCsl YCTPOIMCTBO JpeHaxa, a IpH
HEOOXOAMMOCTH M LIEMEHTAIIMOHHOM 3aBECHI.

OJeMEeHTHl  MOJ3EMHOrO  KOHTypa  HOANOPHBIX  CT€H  CIIEyeT
npoektuposats o CHull 2.06.06-85.

2.8.B 3acblinke 3a NOANOPHBIMH CTEHAMH IIPU HAIMYUH (QUIHTPALMOHHBIX
BOJ CJEQyeT paccMaTpUBaTh 11e1ec000pa3HOCTh YCTPOWCTBA JApEHaXa,
00€ecCIIeunBaIOIIEr0 MOHIKEHUE YPOBHS TPYHTOBOM BOABI M CHIDKCHHUE
JIaBJICHUSI BOJIbI HA THUIOBYIO TPaHb COOPYKEHHUS.

2.9. IIpu HeoOXOAMMOCTH ClIeyeT NpeaycMaTpuBaTh Mephl 110 3allHuTe
OCHOBAHHMS CTEHBI OT NOJMBIBA - YCTPOWCTBO KaMEHHOW HAOpOCKH, yKJajaKa
IUTAT | T. II.

2.10. Ilp KOHCTPYMPOBaHUHM COOPYKCHHUI CIeIyeT IpeaycMaTpHBaTh
MEpOIpPHATHSL IO 3aIUTE CTEH OT KOPPO3WH, HaBaja M HMCTHPAIOLIEro
BO3JICHCTBHS CYJIOB, JIbJA H JIP.

2.11. B HeoOXOIUMBIX CIOy4asiX B  COODPYXEHHSAX  JIOJDKHEI
NpeAycMaTpUBaTbCsl ~ KOHCTPYKTHMBHBIE — JJIEMEHTHI,  oOecrieunBaroniye
Oe3omacHoe BeAEHHE IOTPY304HO-PA3rPY30YHBIX, PEMOHTHBIX U JPYTHX
paboT  (MecTHHMUBI, OrpakKACHWS © Mp.), a TaKKe YCTPOWCTBa,
NpeAHa3HaYCHHBIE JUIS IPUYAINBAHUS CYOB.

3. CYJJOXO/JHBIE HIJTIO3bI

3.1. CynmoxoiHsle NUIFO3bI HA BHYTPEHHHX BOJHBIX IIyTAX MOPa3-
TETISTFOTCST:

0 YHCITy KaMep, PacloIOKEHHBIX TTOCIIEI0BATENBHO - Ha OJJHOKAMEPHBIE,
JIBYXKaMEPHBIC W T.J.; [0 YHACITY KaMep, PacroOKEHHBIX MapauIeIbHO - Ha
OJIHOHUTOYHBIC, IByXHUTOYHBIC | T. [I.; IO BEIMIWHE HATIOPA HA KaMepy - Ha
HU3KOHAMMOPHBIE C pacuYeTHBIM HarmopoM Hy < 10M, cpeanenanopusie -10< Hy
< 30w, BeIcCOKOHAMOpHBIC -Hy > 30M.



3.2. Kuaccel BHYTpEHHHX BOJHBIX IIyT€H cleayeT Ha3HayaTh B
cootBerctBUn ¢ ['OCT 26775—85wu cornacoBeiBath ¢ MunpeudioTom
PC®CP nnm ynpapieHUsIMHA PEYHOTO [TAPOXOACTBA COIO3HBIX PECITyOIINK.

3.3. I[Ipu mpoexkTupoBaHUM HA CYHOXOJHBIX peKax Kackala TMApOY3JIOB,
BKJTIOYAIOUIMX IIUTIO3bI, CyJOXO/HbIE TTTyOUHBI, YCTAaHOBJICHHBIC ISl JAHHOTO
BOJHOTO IIyTH, HEOOXOIMMO oOOecreyrBaTh Ha BCEM €ro MNPOTSDKCHUH B
TEUEHHE BCET0 PACUETHOI'O CPOKA HABUTAIUH.

OOecrieueHre Ha OTAENBHBIX YYacTKaX CYIOXOJHBIX TIIIyOMH ITyTeM
JHOYTITYOJICHHSI MJIM JIOTIOJTHUTEIBHBIX TOIYCKOB BOJIBI JIOITYCKAETCS TOJIBKO
IIPY HaJJIeXkareM 000CHOBaHHH.

3.4. T'py30000poT U CymoOOOPOT, a TAKKE MPOMYCKHYIO CIOCOOHOCTB
LIIIO30B  CJIGAYET ONIpeleNsiTh B  COOTBETCTBHMM C  00s3aTEIbHBIM
TIPUIIOKEHUEM 2.

3.5.T"abapuThl IITI030B, KOMIIOHOBKA MX B THIPOY3JIaX U Ha CYJOXOIHBIX
KaHaJjlaX, YMCJIO0 HUTOK M Kamep MUII030B, NOAXOAbI K HUM, OYEpTaHUE B
IUIaHe ¥ pa3Mepbl NPUYAIBHBIX M HANPaBISIONIMX COOPYXEHHH, a TaKkKe
CHCTEMBbl IIMTAaHHWS IUIIO30B HAJJISKUT BHIOMpAaTh B COOTBETCTBUHM C
00s13aTebHBIMY TIPHIIOKEHUAMH 3 - 7.

3.6. [Ipu npoeKTHPOBaHUH CYIOXOIHBIX IIUTIO30B CIEAYET pacCMaTpPHBATh
BO3MOXXHOCTb WX HCHOJIB30BaHUSI JUISl MPOIYCKa YacTH I1aBOJKOBBIX
pacxoloB C pacyeTHOH BEpOSTHOCTHIO NPEBBIICHHS JUISI BOJHBIX IyTeH
Mmenee, %:

CBEPXMaruCTPaIbHbBIX ......... 1
MaruCTPATBHBIX .oevvvvreeeeennnn 3
MECTHOT'O 3HAYEHHUH ............ 5

CoOpacbiBaeMas uepe3 CylOXOAHBIC LITI03bl YacTh NABOJKOBBIX PacXo/0B
BOJBI JIOJDKHA OBITH 0OOCHOBaHA TEXHMKO-IKOHOMHYECKHMH pacueTaMu M
cormacoana ¢ Munpeudiaorom PCOCP wnm ynpaBineHUsIMH PEYHOTO
MapOXO/CTBA COIO3HBIX PECITyOIIHUK.

3.7. CynoxomHbple ULUIO3BI  CIEAYET HPOEKTHPOBAaTh C  YYETOM
BO3MOXKHOCTH IIPOJUICHHS] HaBHIalMK U oOecrieueHnst pabdoThl IILUII030B IPH
OTpULATENILHBIX TeMIlepaTypax Bo3ayxa. Jlms OSTux neneld HauIexKuT
OCYLIECTBISITH 00OTPEB OCHOBHBIX BOPOT, 3aKJIAAHBIX YacTel U CTEH Kamep,
obecrieuynBaTh yCTPOWCTBO MaiiH, yOOPKY JIb/ia M3 Kamep U JIp.

3.8. Kamepsl 1DII030B TNOAPA3NENSIOTCS. IO TUIY JHHII - C
BOJIONIPOHUIIAEMBIMH M CO CIUIOLIHBIMH BOJOHEIPOHULAEMBIMU JTHUILIAMHU
(pa3pe3aHHBIMH MPOJONBHBIMH IBAMH HJIM JOKOBOIO THIIA) ; MO PacIoJio-
JKCHUIO BOJIONIPOBOJHBIX rajiepedl - 0e3 BOJONPOBOAHBIX M C BOJOIPO-
BOJHBIMH TajiepessMi B JIHUILE WM B CTEHAX; MO BBICOTE OOPATHBIX 3aCHINOK
3a CTEHAMHU - C TIOJIHBIMH U HETIOJHBIMU OOpaTHBIMH 3aCHINKAMH.

3.9. Ilpn pacmnonoxeHuH Kamep IUIIO30B B BEpXHEM Obede M 1pH
HaJINYMK B OCHOBAHWHU I'PYHTOB C BBICOKUMH KOd(QPHIIEHTaMH (HUIbTPALMN
clieflyeT IpeJyCMaTpUBaTh KOHCTPYKLMIO KaMmMep JOKOBOIO THIA C
Hepa3pe3HbIM JTHHILIEM.

Jnst kamep, pacroyioXKEeHHbIX B HIDKHEM Obed)e, IPOJI0JIbHBIE TOCTOSHHBIC
LIBBI B JAHUIIAX JOIYCKAaETCs YCTPauBaTh IPH HaUIeKaleM 000CHOBaHUH.

3.10. Crensl kamep 1ILTIO30B, BO3BOJAMMBIC HA HECKAJIbHBIX I'PYHTaX, Kak
MIPaBUJIO, JTOJDKHBI OBITH TPaBUTAIMOHHBIMHE U3 MOHOJMTHOTO WIJIM COOPHOTO
OeToHa U xKene300eToHa.

Jlnsi HU3KOHAMOPHBIX LUTI030B, KOTOPHIE COOPYKAIOTCS HA OCHOBaHMSX,
MO3BOJISIIOIINX ~TIOTPY)KEHUE IIITyHTa, MAOIYCKaeTcs IpH HAUIeXkalleM
TEXHUKO-IKOHOMHYECKOM OOOCHOBAHMH CTEHBI KaMep BO3BOAMTH M3 IIITYHTA
WK CBail.

3.11. Crenbl Kamep ILUIIO30B, BO3BOAWUMBIE B CKalbHBIX MAacCHBaXx,
CIIEIyeT OCYIISCTBISITh 3aaHKEPEHHBIMH B ckamy (cM. uept.3), win
rpaBUTAlMOHHOrO THma (cM. uepT.l). JlHWINA Kamep TakMX ILUTFO30B
BBINOJIHAIOTCS, KaK IPaBUJIO, B BUJE IUINTHI, 3aaHKEPEHHON B OCHOBAHUE MIIN
OTEPTOii B CTEHBI.

3.12. T'o50BBI WITIO30B, BO3BOJMMBIC HA CKajJbHOM OCHOBaHHMH, Kak
MIPaBUJIO, CJIEAYeT NPOEKTHPOBATh B BHJE YCTOCB U OTACJICHHOW OT HHUX
TUINTHI-AHUIIA, 32aHKEPEHHOW B OCHOBAaHHE WIIH OTIEPTOM B YCTOM.



3.13. JluueBble rpaHM Kamep IUIIO30B CIEIyeT IPOEKTUPOBATH
BEPTHKAJIBbHBIMH HJIM C YKIOHOM B CTOPOHY 3achinku He Oosee 50:1.
HaxsioHHBIE T'paHN CTEH HOJDKHBI CONPSraThesl ¢ BEPTUKAIBHBIMU TPaHIMU
YCTOEB TOJIOB MEPEXOJIHBIM YYacTKOM B MPOJOJIBHOM HAlpaBiIeHHH C
ykioHOM He Oosiee 1:5. ThIIOBBIE TPaHU CTEH Kamep IIII030B IIPU BHICOTE
6osiee 10M, Kak NpPaBWIIO, CIICAYET BBIIOJHATH C IIEPEMEHHBIM YKIOHOM IO
BBICOTE.

3.14. Ilpu mpOEKTUPOBAHMM INIIIO30B CIEXYeT IPEeAycMaTpHBaTh
YCTPOWCTBO J1e()OPMAIIMOHHBIX INBOB, YIUIOTHEHHS KOTOPBIX JIOJDKHBI
obecrieuynBaTh UX BOJOHEIIPOHUIIAEMOCTb.

3.15. DieMeHThl MOA3EMHOTO KOHTYpa MUT030B (MOHYPHI, IIMYHTHI,
3aBechl, AMad)parmMbl, JPEHAKH) CICAYET MNPOCKTHPOBATH B COOTBETCTBHU
co CHulI 2.06.06.85.

3.16.IIpn npoekTHpoBaHUM ILIIO30B, PAacHoiaracMbIX B HIKHEM Obede,
ClieqyeT MNpeAyCMaTpUBaTh APCHAXKHBIE YCTpOHCTBA  (OTKPBITBIC —HIIK
3aKpBIThIC) B OOPATHOM 3aChIIKE BAOJIb LUTI03a. [IpH pacmoIoKeHHH UTF030B
B BepxHeM Obee ApeHaXHbIE YCTPOHCTBA NpENyCMaTpUBAIOTCS NP
HaJIMYMHK 332 CTEHaMH KaMep 00paTHOM 3aChINKKM IIMPUHOH, oOecrieunBaronien
HOPMAaJIBHYIO Pa0OTy JApPEHaXa, a TAaK)Ke BO3MOXKHOCTb €ro BCKPBITHS JUIS
pemoHTa. YKIIOH npeHaxa noipkeH 0bITh He MeHee 0,002B cropoHy HMXKHETO
Obeda.

3.17. B mpoekrax IUIIO30B Ha CKaJIbHOM OCHOBAaHMM CO CTCHAMH -
OOJIMIIOBKaMH CJIEyeT NpeayCMaTpUBaTh OOKOBO JpeHax 3a 0OJIMIIOBKOM.

3.18. JIluHun 3aKphITOrO JpeHaka B OOpaTHBIX 3achilKax IUIIO30B Ha
CBEpXMaruCTpalbHBIX M  MardCTPaJIbHbIX  BOJHBIX  IYTSAX  JIOJDKHEI
obecrieynBaTh NPOXOA JOAEH M ObITH 00OPYHOBaHHBIMH CMOTPOBBIMHU
Kosloguamu. [l IUTI030B HAa BOAHBIX MYTSX MECTHOTO 3HAYEHMsS IUAMETP
TpyO 3aKpBITOrO JpeHa)ka IOJDKEH OBITh TakuM, 4ToObl Obula oOecnedyeHa
BO3MOXKHOCTb OUYMCTKM TpyO uepe3 CMOTpOBbIe KoyioAubl. CMOTpOBbIE
KOJIOJIBI Ha JIMHUSX 3aKPHITOrO JpeHaXka CIEAyeT NpeaycMaTpuBaTh Ha
paccrosinuu He Oosee yeMm yepe3 50 M. He nomyckaercst coBmeleHue copoc-
HBIX JIMHUM JPEHaXHBIX YCTPOMCTB ILIIO3a C JIMHUAMH  cOpoca
TTOBEPXHOCTHBIX BOJ.

3.19.KoHeTpyKIuy IpeHaXHBIX YCTPONUCTB JOJKHBI UCKIIIOUATh BO3MOX-
HOCTb WX NPOMEP3aHHUs, 3aHECCHUsI HAHOCAMHU M 3aKyNOPKH IUIaBAOIINMHU
npeaMeTaMu. BepxHsis KpoMka TpyObl ApeHaKHOTO YCTPOICTBa HA BBIXOJE B
HWKHHUH Obed mommkHa ObITH 3arimyOsena He MeHee yem Ha 0,5 M Humxe
HIDKHEH ITOBEPXHOCTH JIEASHOTO IOKPOBAa MAaKCHMAJIBHOH TOJIIMHBI IPU
MHUHHAMaJIbHOM 3UMHEM YpOBHE HIDKHEro Obeda.

3.20. OT™MeTKH AHA JpeHaXka OJHOKAMEPHBIX M HI)KHMX KaMep MHOIO-
KaMepHBIX 1IUTI030B CJIeyeT IPHHUMATh Ha 1 M BbIIIe YPOBHS BOABI HIPKHETO
Obeda ¢ pacueTHOM BeposiTHOCTBIO TpeBblmeHns 10% s 1nuI030B Ha
CBEpXMarucTpaibHbIX U MaruCTPaJIbHBIX BOAHBIX MyTsX U 20 %1 nuto3oB
Ha BOJIHBIX ITyTSIX MECTHOTO 3HAUCHHUSI.

JlpeHaxk BepxHEH W CpeIHMX KaMep MHOTOKaMEPHBIX IUIIO30B CIIETyeT
MpeaycMaTpuBaTh Ha OTMETKaxX Ha 1 M BbIllle MUHUMaJIBHBIX YPOBHEH BOJIBI B
COOTBETCTBYIOILIEH  Kamepe, HO HE  HIDKE  OTMETOK  JIpeHaKa
HIDKEPacIo0KEHHOH KaMephl.

3.21.Ha BepXHHMX roJIOBax IIIIO30B CIEIYyeT NPeayCMaTpuBaTh OCHOBHBIE
(9KCIUTyaTallMOHHBIC) U aBAPUITHO-PEMOHTHBIC BOPOTA, Ha HIKHHUX [OJIOBAX -
OCHOBHBIE U PEMOHTHBIE BOpoTa. Ha BOIHBIX IyTSIX MECTHOIO 3HAYCHUS
JIOIYCKaeTCs UCIOJIb30BaHUE OCHOBHBIX BOPOT BEPXHEH I'OJIOBBI B KaueCTBE
aBapUHHBIX, B OTOM Clly4ae BIIEpeId HHX HEOOXOAMMO IpeaycMaTpHBaTh
YCTaHOBKY PEMOHTHBIX BOPOT.

Bpemsi nepekpbITHs TIOTOKa aBapUHHBIMH W aBapUHHO-PEMOHTHBIMHU
BOPOTaMH JIOJDKHO OBITh OOOCHOBAaHO B KaXIOM KOHKPETHOM Cllydae.
ABapuiiHble M aBapUHHO-PEMOHTHBIE BOpPOTa JOJDKHBI 3aKPHIBATHCS IPU
OTKJIIOYECHUH DIICKTPOIIUTAHUS.

3.22.OcHOBHBIE BOPOTa IILIIO3a CJIEIyeT 3allUIIaTh OT HaBaja CyAOB CO
CTOPOHBI ~ BepxHero Obeda  NpeOXpaHHUTEIBHBIMH  YCTPOMCTBaMH,
paccYMTaHHBIMM Ha BOCHPHUSTHE SHEPI'MU HaBalla, IPUHUMAEMOH 110 4epT. 4.



JlomyckaeTcsi He yCTaHABJIMBATh MPEIOXPAHUTEIBHBIC YCTPOHUCTBA MEpe
BOPOTaMHU BEPXHEH TOJIOBHI MPH IMPOIOJBHBIX CKOPOCTSX BOJBI B BEPXHEM
noaxonaHoM kanaie menee 0,5m/c.
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Yepr. 4. 'pacdux Juist onpesesieHnst SHEProeMKOCTH MPEA0XPaHSIOLIEr0
YCTpOMCTBA B 3aBUCUMOCTH OT IIOLIAH 3€pKana KaMephl III03a

IIpu HaBane cyqHa Ha 3arpakJIcHHE MPEIOXPAHHUTEIHLHOIO YCTPOICTBA,
COCTOSIIIIET0 M3 OMHOr0 KaHara (Ilenu), BO3HUKAMOINIAs CUJIA HE JIOJDKHA
npessimats 0,6; 1,0; 1, MH (60, 100, 110) anst cyq0B rpy30M05EMHOCTHIO
cootBerctBeHHO 2000, 300G1 cBpime 3000t. [yist cynoB Tuma “peka - Mmope"
pacueTHyr0 CWIy HaBana cienyeT ysenmymBate B 1,5 pasza. Ecim
3arpakJieHue COCTOMT W3 JIByX WM OOJbIIEro uucia KaHatoB (uemneit),
JIOMTYyCKAETCsI COOTBETCTBCHHO YBEIIMYHMBATH YKA3aHHYIO CIUIY MPH YCJIOBHH,
4YTO O0EcIeYnBacTCS PABHOMEPHOE pACIPEICIICHUE CHIIBI HaBajla MEXIY
OT/IEILHEIMU KaHATAMH.

lamenue »Hepruu HaBajga IOJDKHO INPOUCXOAUTHh TPU YCKOPCHHHU, HE
npeBkImaromeM 1 M/c?.

JUis  mpenoXpaHUTENbHBIX YCTPOMCTB, pPACIOJNOKCHHBIX BHE BOPOT,
HanOOoJIbIlIee TePEMEIICHUE CY/IHA OT MOMEHTA HaBaJia JI0 MOJHONW OCTAHOBKHU
HE JIOJDKHO MPEBBINIATH MOJOBUHBI IIUPUHBI KAMEPHI.

IIpu nmpemoxpaHUTENBHBIX YCTPOWCTBAX, PACIOIOXKEHHBIX HA BOPOTAX,
HanOOoJbIIee MIEPEMEIICHUE CYTHA JOKHO OBITh He Oosee 1 M.

3.23.1lpu TPOEKTUPOBAHHK BOJOMPOBOIHBIX Tajepeil KPOME OCHOB-
HBIX 3aTBOPOB HEOOXOIUMO NPEAYCMATPHUBATh TAKIKE PEMOHTHEBIC 3aTBOPHI
WIH YCTPOHCTBA, OOECICUMBAIOIINE BO3MOXKHOCTh MPOBEACHHUS PEMOHTA
Ka)XXJIOT0O W3 OCHOBHBIX 3aTBOPOB B OTICIBHOCTH Oe€3 mepephiBa pabOTHI
nUTI03a. B BOJONMPHEMHBIX OTBEPCTHSAX BOIOMPOBOJIHBIX Talleped CleayeT
peyCMaTPUBATh COPOYICPKUBAIOIINE PEIICTKH, Ma3bl IS PEIICTOK MOTYT
UCIIOJIb30BAThCA U1l YCTAHOBKH B HUX PEMOHTHOTO 3aTBOPA.

Bono3abopHble W BOJOBBITYCKHBIC yYacTKH BOJOIPOBOIHBIX Tajepeit
JIOJDKHBI OBITh JOCTYIIHBI JUI1 OCMOTPA M PEMOHTA B OCYIICHHOM COCTOSHHU.

3.24. B numo3ax cieayeT MpeaycMaTpUBaTh CTAMOHAPHBIC HACOCHBIC
YCTAHOBKH JUIS TIOJHOW OTKAa4YKH BOJBI M3 KaMEpbl U BOJOIPOBOIHBIX
rajiepeii Ha IepUoJ] UX OCMOTpa M PEMOHTA.

[Ipon3BOAUTETFHOCTh HACOCHBIX YCTAaHOBOK JIOJDKHA OOECIeYrBaTh
OTKa4yKy KaMep IIUTF030B Ha CBEPXMArUCTPAIbHBIX U MaruCTPaIbHBIX BOIHBIX
nyTsx He Ooyiee 4yeM 3a 244, a Ha BOJNHBIX MyTAX MECTHOTO 3HAUYCHHS HE
6onee yem 3a 484.



3.25.]]ns ocMoTpa n peMoHTa 000PYIOBaHHS U DJIEMEHTOB KOHCTPYKIMI
U032, PACIOJIOKEHHBIX Ha riyoune mo 20M, cienyeT mpeaycMaTpHBaTh
MapIIeBbIC JICCTHUIIBI, Ooee 20M - JIECTHUIBI ¥ TUQTHI.

IIpu pacmonoxeHHH UEHTPAIBHBIX IyJABTOB YIPABICHUS B OAalIHIX
BbICOTON 15v m Oojee ciedyeT mpeaycMaTphBaTh TaKKE U MMACCAKUPCKUE
TUQTHIL.

3.26. IlpuyanbHble W HAMPABISIOIIMEC COOPYKCHUS MOAPA3CISIIOTCS Ha
CJICYIOIIUE TUTIBL:

CTAallMOHAPHBIC - MOHOJIUTHBIC, COOPHBIE U COOPHO-MOHOJHTHBIC W3
0OeToHa U KeJIe300eToHa;

TUIABYYHE - METAIUIMICCKUE U KEIC300CTOHHBIC TOHTOHBI.

KoHCcTpykiuy mpuYanbHBIX W HAMNPABILSIIOIIUX COOPYKCHHH TIPU HX
BbIcOTE 10 20M U KOJIeOaHUsX YPOBHS BOJABI B Obed)e 10 5 M JOKHBI OBITH,
KaK MPaBUJIO, CTAIIMOHAPHBIMH.

[Tpu BeIcOTE Gostee 20M M koneOaHUsIX YPOBHS BOJBI Oojiee SM ciemyer
OPUMEHSTh IUIABYYHMC KOHCTPYKIMH NPUYATIBHBIX W HANPABJISIONINX
COOPYKEHHIA.

3.27. CranuoHapHbIc NPUYATBGHBIC W HANPABISIONIAE COOPYKCHHUS ClIe-
JIyeT MPUHUMATh, KaK MPAaBIIIO, CKBO3HON KOHCTPYKIIUH.

3.28. B mumo3ax Ha CBEPXMAaruCTPalbHBIX W MArUCTPANBHBIX ITyTIX
oOCIy)KUBaHWE BCEW paboyeld 30HBI NUIO33, KAaK MPaBWIO, CICIyeT
MPOU3BOJIUTH C UCIIOJIL30BAHUEM KpaHa.

3.29. [Iyia yyanuBaHHs CYyIOB U IUIOTOB B KaMepax M Ha MPUYAIBHBIX H
HAIIPABJISIONIMX  COOPYXKCHHSX IUII030B  HAUICKHT MPEIyCMATPUBATh
nmpuyaipbHOe  O0OpYIOBaHWE. TpPUYAIbHBIC TyMOBI, TOJBIDKHBIC U
HETOJIBIDKHBIC PBIMBI.

[IpuyaneHble TyMOBI CleIyeT pa3MeliaTh Ha CTEHAaX ¢ O00CUX CTOPOH
KaMephl, Ha MPUYAIbHON JIMHUM W HAa HANPABIAIONIUX COOPYKCHHUAX.
IMomBMXKHBIE pBIMBI CIEAYET MpeayCMaTpUBaTh JJsI KamMep MUI030B C
HaropoM Oojiee 3 M M pa3MelIaTh UX ¢ 00CHX CTOPOH Kamephl. Jiis nuio308
MIMPUHON MeHee 15 M JormyckaeTcst yCTPOMCTBO MOIBHKHBIX PHIMOB TOJBKO
C OJJHOH CTOPOHBI.

HenoaBkHble pHIMBI YCTAHABIMBAIOTCS C JBYX CTOPOH KaMepbl M Ha
MPUYAITEHBIX COOPYKCHHAX Yepe3 Kaxasie 1,5M 1o BeicoTe.

Paccrosinne mexay TymOamMu M phIMaMu ClEIyeT NPUHHMATh HE Oolee
MTOJIOBHMHBI JJTUHBI PACYETHOTO CyJHA, HO He Ooiee 35 M.

3.30. BHemHue yriibl HUMII TOABHXKHBIX W HEMOJBUKHBIX PBIMOB H
MpoeMbl B MECTaX YCTAaHOBKM TyMO JIOJDKHBI OBITH  3aINUIICHBI
METAJUTMYECKOI OOIUIIOBKOW KPUBOJIMHEHHOTO TIPOQILIS.

3.31. B moxxoAHBIX KaHANaxX MpU 3amace MIyOWHBI MOJ JHHIIEM CyIHA
MEHee 2 M CIIeyeT YYUTHIBATh BO3MOKHOCTh Pa3MBIBOB JTHA y MPUYATIOB OT
BO3JCUCTBHS CTPYH NHpU pabOTe ABWXKHTENICH CYIOB W MpPEAyCMAaTPHUBATh
MEPOIPUATHS MO MPEIAOTBPAIIICHUIO TOCIEACTBUI ITHX Pa3MBIBOB.

4. PBIBOITPOITY CKHBIE U PBIBO3AIIUTHBIE
COOPYXKEHUA

OBIIUE ITOJIOKEHUA

4.1. Tlpy npoeKTUpOBaHUU THAPOY3JIOB M BOA03a00pOB Ha peKax, BOJO-
XpaHWIIUIIAX U Jpyrux BHYTPEHHHX BOJIOEMAX, HUMEIOIUX
pBHIOOXO3SIICTBEHHOE ~ 3HA4YEHHE, HEOOXOAMMO  NpeaycMaTpuBarh IO
COIJIACOBAHHUIO C OpPraHaMH PHIOOOXPaHBI CTPOHUTEIHCTBO PHIOOIPOIYCKHBIX
Y pBHIO03ALIUTHBIX COOPYKEHHUI.

PBIBOITPOITY CKHBIE COOPYXXEHUSA

4.2. PriOompoITycKHBIE COOPYKEHUS CIIeyeT pelycMaTpuBarh ajst odec-
HeYeHHsl IPOoIycKa MPOXOIHBIX, MOIYNPOXOAHBIX, 8 B HEKOTOPBIX CIydasx U
KWJIBIX PBIO M3 HWKHEro Obeda ruupoysna B BEPXHHH JUIS COXpPaHEHHS
PBIOHBIX 3a1acoB.

4.3. B 3aBUCHMOCTH OT Haropa Ha TMAPOY3Jie U BUIOB HPOIYCKAEMBIX
pBIO cilexyeT NMPUMEHATH TPYIIBI MU THIIBL PHIOOIPOITYCKHBIX COOPYKEHUH,
NpUBEJICHHBIE B Ta0J. 1 M peKoMeHJyeMOM NpUIIOXKEHNH 8.



4.4. PpIOOTIPOITYCKHBIE COOPY>KEHHUSI ClIeIyeT MPOEKTHPOBATh MCXOIS U3
YCIOBHS MX OKCIUTyaTallud TIPH YPOBHSAX BOJBI, COOTBETCTBYIOIIUX
pacyeTHBIM MaKCUMAJIBHBIM PAacXoJiaM, C BEPOSITHOCTBIO TPeBbIMeHuUst 5 %0.

4.5. lns oOocHOBaHMSI BBIOOpA MECTOINOJIOXKEHHS, TPYNNbl M THIA
PBHIOOTIPOIYCKHBIX COOPY)KEHHH JIOJDKHBI OBITh YCTaHOBIICHBI: BHJIOBOA,
pa3MepHbI COCTaB W YHCICHHOCTh pPBIO, NPOIYCK KOTOPBIX, C Y4YETOM
UMEIOIINXCS B BepxHeM  Obede  yclaoBHH Uil €CTECTBEHHOTO
BOCIIPOM3BOJICTBA, LIEJIECOO0pa3eH; CE30HHAs M CYTOYHAs JMHAMHKa XOJa
9TUX PbIO; XapaKTepHbIE CKOPOCTH TEYCHHsS AJIs KaXAOro BUaa (CHocsIas,
OpHUBJICKAOLIas W MOPOroBas); TOPH3OHTHI (YPOBHH) HX MPOIBIIKCHHS;
NPOTHO3 TpacC JBWXKEHHMS M MECT KOHIEHTpauuu pbIO B 30HE
HPOEKTHPYEMOT0 THAPOY3iIa.

Tabmuma 1
Hamnop na I'pymnmbl peIGOIPOITYCKHBIX COOPYIKEHHI
THAPOY3elL,
M PpBIGOXO/IHBIE PpBIOONIOBMHBIE
BXOZSIIHC B HE BXO/SIIIE B HATIOPHBII
HAMOPHBIH (PPOHT ¢hpoHT ruapoysna
THAPOY3IIa
Jlo 10 Kanainbl 00xonHbIE Pei6onpomnyckHoit | CTaliMoOHapHO YCTAHOBJICHHBIE
JloTkoBBIC LITI03 PHIOOHAKOIIUTEIH C
IpynxoBbie PBIOOTPAHCTIOPTHBIMH
JlectHu4HBIC CpeAcTBaMH
10u Gonee - I'uapaBnuueckuii To xe
PBIOOTIOIBEMHUK
- MexaHuueckuii -
PBIOOTIOIBEMHUK

[pumeyanus: 1. Peiboxoanble - Tpymmna peIOONPOyCKHBIX COOPYKEHHI, B KOTOPBIX pbiba
CaMOCTOATENBHO IPEOI0IeBACT HAIOP BOABI IIPU NEPEABIKCHIN U3 HIDKHETo Obeda B
BEPXHUIL.

2. PribonogseMHEIe - FPyIIa PHIOOIPOIYCKHBIX COOPYXKEHHUI!, B KOTOPBIX IMepeMeICHIe
PBIO U3 HIKHETO B BEPXHHI Obed) OCYIIECTBIACTCS MyTEM €€ LITI030BaHUs HIIN
TPaHCHOPTHPOBAHMUS B CIICIUANBHBIX EMKOCTSX.

Tabmuua 2
Bun psio XapakrepHble [Uisl ppI6 CKOPOCTH MOTOKA, M/C
VW! VaI! Vp: Vthu
MIOPOroBasl | MpUBJIEKAIOIIAs CHOCSIIIast OpockoBast
IpoxoaHbie
OceTpoBble — OCETp, CEBPIOra,
Oemyra u 1p.:
B3pOCIIBIE 0OCOOH 0,15-0,20 0,7-1,2 0,90-1,40 -
MOJIOAb - - 0,15-0,20 -
JlococeBbie — J10COCH, CeMra,
ropOyma u 1p.:
B3pOCIIBIE OCOOH 0,20-0,25 0,9-1,4 1,10-1,60 1,5-2,0
MOJIOAb - - 0,25-0,35 -
Ioaynpoxoanbie
Jlem, cynax, casan, BoGua u 1p.:
B3pOCIIBIE 0OCOOH 0,15-0,20 0,5-0,8 0,90-1,20 -
MOJIOAb - - 0,15-0,25 -

IIpumeuanus: 1. IToporoBast cKOpPOCTh - MUHHMaJbHas CKOPOCTb TEYEHUs BOABI, NPHU
KOTOPOH y PBIO HOSIBISETCS PEeaKIusl Ha IIOTOK.

2. IlpuBnekaromas CKOpOCTh - CKOPOCTb TCYEHHs BOJBI, ONTUMAIIbHAs 1 MPHBICYCHUS
PBIO B PEIOOHAKOIHTENb.

3. CHocsIas CKOPOCTh - CKOPOCTh TEYCHHs BOABI, NPH MPEBBILICHUH KOTOPOH PHIO
CHOCHUT IIOTOKOM.

4. bpockoBasi CKOPOCTb - MAaKCUMaJIbHasi CKOPOCTh TEUCHHs, KOTOPYIO MOXET MPEOAO0IETh
pbI0a B TEUCHHE MaJIOTO IIPOMEXKYTKa BPEMEHH.

4.6. Ha pbIOOXO3SICTBEHHBIX BOJOEMAaxX C Pa3HOOOPa3HOM 10 BHIOBOMY
coCTaBy UXTHO(ayHOH M MNpH KACKAaIHOM PpACIOJOXKEHHH THIPOY3JIOB
CJIe/IyeT UCTIOJIb30BaTh PHIOOIObEMHBIE COOPYKEHUSI.

PriGoxomHble coopyxenus (rIaBHbIM 00OPa3oM JIECTHHUYHBIE PHIOOXOJIBI)
CJIe/TyeT MPUMEHSTD JJIsl IPOITyCKa IIPEUMYIIECTBEHHO JIOCOCEBBIX PHIO.

4.7. 3HadeHHus XapaKTEPHBIX IJIS PHIO CKOPOCTEH MOTOKA ITOMYCKaeTCs
NPUHUMATH 110 Ta0iI. 2.

4.8.Yucio peiOONPOIYCKHBIX COOPY)KEHHUI B KOMIUIEKCE THAPOY3Ja U UX
MECTOIOJOKEHHE  HAJISKUT ONPEACNATh W3  YCIOBHS 00ECHEeYeHUs!



NPUBJICUCHNST PBIOBI CO BCEX YCTAHOBJIECHHBIX OCHOBHBIX YYaCTKOB €€
KOHIICHTPAIMH B HIXKHEM Obede.

4.9. PoiOonpoIycKHBIE COOPYKEHHSI B CTBOPE THAPOY3JIa CIEIyeT
pasMeniath B 3aBUCUMOCTH OT THAPABIMYECKMX YCJIOBHH B 30HE MOAX0/a
PBIO K THAPOY3ITY:

IPU CKOPOCTSIX ITOTOKA, HW)KE CHOCSIIMX 10 BCEH IIMPUHE OTBOJSILETO
KaHaja, - B CEKUMSIX WIM MEXIY CEKUHSIMH BOJOCOPOCHBIX COOPYKEHHI
(T'2C, BOAOCOPOCHBIX IUIOTHH);

IPU CKOPOCTSIX IIOTOKA, BBILIE CHOCSIIMX IO (POHTY BOJOCOPOCHBIX
COOpY)KEHHH M HIDKE CHOCSIIMX Ha Tepu(epur OCHOBHOTO IIOTOKA, - IO
TOpLIaM BOJOCOPOCHBIX COOPY)KEHHUH, MMPOTHB 30H CO CKOPOCTSIMH, PaBHBIMU
HPUBJICKAIOLIHM,

IPU CKOPOCTSIX MOTOKA, BBIIIE CHOCSIIMX MO BCEH HIMPUHE OTBOJSILETO
KaHaja - B HI)KHEM Obede, Ha TaKOM PacCTOSIHUU OT THAPOY3JIa, I'/Ie MIMEETCs
30Ha CO CKOPOCTSIMH, HU)KE CHOCSIIIIUX.

4.10. Bxox B pbIOOHAKONMUTENb CIEIyeT pacrojiaratb Ha TaKoM
paccTosHUM OT BOJOCOPOCHBIX COOPYKEHHI THIpOYy3/a, MPH KOTOPOM
CKOPOCTH TOTOKa HE TIPEBBIMIAIOT CHOCSIIMX CKOPOCTEH Ui BCEX
NpuBJIeKaeMbIX pei0. Ha Bxoze B ppiOOHaKoNHTENL HEOOXOMMO 00ECIEUUTh
THJPABIMYECKOE U KOHCTPYKTUBHOE CONPSDKEHHME €ro JHUINA C JTHOM PEKH
6e3 oOpa3oBaHus BOJOBOPOTHBIX 30H M 00paTHbIX TeueHuil. lneiid npusie-
KalOIMUX  CKOpocTed M3  pBIOOHAKONUTENs  JOJDKEH  JIOCTHIaTh
IIPOTHO3UPYEMBIX UXTHOJIOTHYECKUMH  HCCIIEIOBAaHUSMH  Y4acTKOB
KOHLICHTPAIMX PBIO WIIM TPACC UX JIBIKEHUS B HIDKHEM Obede.

JnuHy nuedda NpHUBIEKAOIINX CKOPOCTEil lg, M ero momymupuHy B
KOHEYHOM cTBOpE Dy, crieiyeT yctaHaBnuBath o popmMynam:

B br("at"’rnt"’w) brVar
lsh = 0,8 * |V _ |
004 1-| M| |, Ve

Vat

by (Vgt - I/r%t)

0,51I/W( 2 Wi + I/W)

4.11. B cocTtaB phIOOXOIHBIX COOPYKEHUH BXOIST: BXOJHOI OI'OJIOBOK,
TPaKT ppI00X0/a, YCTPOHCTBO ISl TrallleHus] N30BITOYHON SHEPTUH MOTOKa B
TpakTe pbI00X0/a, BEPXHSIS r0J0Ba C UXTHOJIOTHYECKUM YCTPOWCTBOM, OJIOK
NHUTAHHS.

4.12. BXomHOW OTOJIOBOK, MPEIHA3HAYCHHBIN IJIs TPUBJICYCHUS PHIOBI B
pBIOOXO0J, ClenyeT MNpOeKTHPOBAaTh B BHJAE JIOTKA OTKPBITOTO THIA C
IIMPUHOM, paBHOW MIMPUHE TpakTa phI0OX0Ja, M IIyOMHOW BOJBI B HEM HE
menee 1,0m.

4.13. Tpakt priOoxona, IpeIHa3HAYEHHBIH JUI1 NPOXOXKAEHHUS 10 HEMY
peiOBI M3  HIWKHero Obeda B BEpxHHWil, CleAyeT NPOEKTHPOBAaTh B
3aBUCHMOCTH OT THIIa PbIOOX0/a!

HETIPEPHIBHBIM C ITOCTOSHHBIM MJIM TIEPEMEHHBIM YKJIOHOM JIHA;

U3 YepeyIOINXCs TOPU3OHTAIBHBIX U HAKIIOHHBIX Y4aCTKOB,;

U3 TOPU3OHTAJIBHBIX YYaCTKOB - 0acCeHHOB, PACIIOJIOKEHHBIX CTYIIEHYATO
Y pa3/ieJICHHBIX CTEHKaMH C BIUIBIBHBIMU OTBEPCTHSIMHU.

upuna TpakTa perooxona momxaa ObiTh 3,0-10,0M, rnyOuHa BOABI -
1,0-2,5m, yxioH qHa - 1:20-1:8.

[epenan ypoBHE# MeXIy KaMepaMu cieyeT yCTaHaBIMBaTh U3 yCIIOBHS,
YTOOBI CKOPOCTM BO BIUIBIBHBIX OTBEPCTHSIX HE MPEBBIIAIN OpPOCKOBBIX
CKOpOCTeit sl phIO.

4.14. bnok mnuTaHUS JOJDKEH ObITh OOBEIMHEHHBIM (BECh Ppacxo
HO/aeTCA MO TPAKTY), €CIH CKOPOCTH TEUYCHHS B TPAKTE HE MPEBBIIIAIOT
CHOCSILIIMX; B OCTAJIbHBIX CIIydasX HaJIKHUT IIPEAyCMaTpUBaTh aBTOHOMHBII
OJIOK NMUTaHMA, NIPU KOTOPOM Pa3ZEibHO IOJAIOTCS PacXoibl B TPAKT U BO
BXOJIHOH OT'OJIOBOK WJIM HETIOCPEICTBEHHO B 30HY IIPHUBJIEYEHHS PhIO.

4.15. B cocraB pbIOONOJBEMHBIX COOPY)XEHHH HEOOXOIMMO BKIIOYATH
CIICYIOLINE OCHOBHBIC SIIEMEHTHI: pPHIOOHAKOMHUTENb (HH30BOH JIOTOK),

)

by, = (2)



pabouyro Kamepy WM KOHTCHHEp, BEpPXOBOil (BBIXOIHOH) JOTOK W OJIOK
nutaHus.  PelOomogbeMHBIE  COOpYXEHHs — cileayeT — 00opynoBaTh
MXTHOJIOTHYECKUM, TIOOYUTEIBHBIM M CONPATAIOIINM yCTPOUCTBAMH.

4.16. PriboHakonurenu cieqyeT IPOEKTHPOBaTh B BHIE IPOJOIBEHOTO
JOTKa OTKPHITOTO THINA, Kak MPaBWIO, MPSIMOYIOJBbHOIO CEYCHHMSI.
YcTpoiicTBO HajJ JIOTKOM MOCTOBBIX, KaOCNBHBIX M APYTUX IEPEXO/I0B U
MYTENPOBOJIOB, CO3/IAIOIIUX NEPHOANYECKHE LIYMbI, BUOPALIUIO ¥ CBETOTEHb,
HE J0ITyCKaeTcsl.

MuHUMaNbHBIE TapaMeTpPhl PpIOOHAKONHUTENECH, M, IIPUBEACHBI HUXE.

DI 0171 - I 60,0
Mupuna b =2b; ....... 6,0
Tnybunad ................. 1,5

I[Ipu  oOecrieueHnn  HeNpepbIBHOW  MOJA4YM  pacxoja BOABI B
peIOOHAaKOIIUTENb JUIS TPHUBJICYEHHS pBIO €ro ciegyer INpUHUMATh
OJHOHUTOYHBIM. KoOHCTpyKIuMsi pbIOOHAKONHTENST HOJDKHA OOECHeYrBaTh
YCJIOBHS PAaBHOMEPHOI'O pacIlpelesicHUsl CKOpPOCTel BHYTPH JIOTKa HO €ro
JUIMHE Y CEYEHHIO IPU OTHOIICHWM MaKCHMAJILHON CKOPOCTH K CpelHeil He
6osee 1,2.

4.17. PabGouyro kamepy, NpeAHa3HAYEHHYIO Ul HepeBoja pHIOBI U3
HIDKHETO B BEpXHUI Obed) ruapoysia, clieyeT NpUHUMAaTh B BUJIE!

BEPTHKAJIbHOW WIM HAKIOHHOW MLIAXThl - B THIPABIMYECKHUX PHIOO-
HNOABEMHHUKAX;

OTKPBITO# KaMepsl (THIA CYIOXOJHOMN) - B PHIOOMPOITYCKHBIX LILTH03aX;

3aII0JTHEHHBIX BOJIOH EMKOCTEH - B MEXaHUUECKHX PHIOOIIOIBEMHHKAX U B
JPYrHX YCTaHOBKaX, Iie HEOOXOIMM TPAHCIOPT PHIOKI.

HIupuna paboyel KamMepbl JOJKHA PaBHATHCS IIUPHHE PHIOOHAKOIUTEIS.

JnHy paboueit kamepsl cieyeT yCTaHaBINBaTh:

JUTSL PBIOOTIOALEMHHKOB - TIO (hopMyJIe

14nV

=" O

rae N - pacyeTHas YUCICHHOCTh PBIO, 3aXOSIINX B PHIOOIPOITYCKHOE
COOPYXKCHHE 33 OJIUH IIHKJI paOOTHI, IIT.;

V - o0beM BOHbI, HEOOXOIUMBIH JJsI OIHOM OCOOH pBIO,
MIPUHUMAEMBIH JIJIsl OCETPOBBIX PaBHBIM O,lﬁvl3 Ha 1 0co0b, 1
OCTaJBHBIX BHJIOB PHIO 0,02M3 Ha 1 0co0b;

S - WIomaab XUBOTO CEYCHUs MOTOKA B pabodyecii kamepe MpH
MUHHMAaJIBHOW TITyOWHE B HEH, MZ;

JUTSL PBIOOTIPOITYCKHBIX [UTIO30B - IO (hopMyIie

14nV
ltp = S +10amayx,  (4)
Ie  dmax - MaKCUMajbHas BEJIMYMHA OTKPBHITHS BOJOIPOITYCKHOTO
OTBEpCTHs OJIOKA MUTAHHUSI.

4.18. Bpems HanonHeHus: pabodedl Kamepbl HaUICKHT Ha3HA4aTb W3
YCIIOBUsI MOJbEMa YPOBHSI BOJBI B HEH CO CKOPOCTBIO He Oonee 2,5 M/MuH.
Bpems omnoposkHeHus pabodell Kamepbl ClIeIyeT YCTaHaBIMBAaTh TaKHM,
4YTOOBI CYMMapHBIH pacxoj n3 0J0Ka MUTAHHUS U CHCTEMBI ONOPOKHEHHUS HE
HpeBBIIIAN PACcX0]l, 00eCIeYNBaIOIIN 3aJaHHbIE CKOPOCTH MPHUBIICYEHHS.

4.19. PazMepsbl BBIXOJHOTO JIOTKA, NPEJIHA3HAYEHHOT'O /IS BHIBOJA PHIOBI
u3 paboyeiil kamepbl B BEpXHUIA Obed ruapoysia, cielyeT Ha3HayaTh:

JUIMHY - M3 YCJOBHS DPACIHOJIOKCHUS BBIXOJHBIX OTBEPCTHH Ha TaKOM
pPacCTOSHUU OT BOJOCOPOCHOTO COOPYKEHHs, II€ CKOPOCTH IIOTOKAa He
npeebiratot 0,4 m/c;

rIIyOVHY BOABI - HE MEHee 2M NPU MaKCHUMAJILHOH cpaboTKe BOJOXpa-
HWJIMIIA B IEPUOJ SKCILTyaTaluy PhIOOIPOITyCKHOI'O COOPYKEHUS;

3aryy0JeHue BBIXOHOTO OTBEPCTHS U3 JIOTKA - He MeHee 0,5M Hibke Toro
JKE YPOBHS BOJIbI,

ILTOIIA/Ib )HBOTO CEUCHHS B BHIXOIHOM OTBEPCTHH - HE MEHee 8 M7,

KoHCeTpyKIust BBIXOJHOTO JIOTKA JIOJDKHA OOECIeYHMBATh HENPEPBHIBHYIO
WM TIEPUOANYECKYI0 (B KaKIbplil LMK OPOMyCKa PhIOBI) MPOTOYHOCTH B
HaIrpaBJIeHUH OT BBIXOJHOI'O OTBEPCTHSl K paboyeil Kamepe cO CperHHMH




CKOPOCTSIMH HE MEHEe HOPOToBOH - Uil pbl0 MaKCHMMAJIbHOM IJIMHBI M HE
0oJiee MOJIOBUHBI CHOCSIIEH - U1t pbIO MUHUMAJIBHOMN JUIMHEI.

Crnenyer m30eraTb COBMEIIEHHSI BBIXOJHOTO JIOTKA C TPAKTOM I0Jau
pacxozoB K OJIOKy MUTaHUS.

4.20. Cnenyer paccMarpuBaTh BO3MOMKHOCTH IIPUMEHEHHsSI OJIOKOB
NHUTaHUS B BUJIE!

peryJmpyeMbIX OTBEPCTHIl B pabounX 3aTBOpaXx;

9)KEKTOPHBIX YCTPOHCTB M HACOCHBIX YCTaHOBOK;

BOJIOCOPOCHBIX YCTPOHCTB;

THIpOArperaros.

4.21. bnox mnuTaHWs JMOJDKEH obecneyuBaTh oOpasoBaHMe HuIelda
NPUBJICKAIOMIMX CKOpOCTeH, 3((EKTUBHYIO JUIMHY ¥ IIUPUHY KOTOPOTO
cJie/lyeT Ha3Ha4yaTh B cOOTBeTCTBHH C 1. 4.10.

[Tnomans OTKPBHITHS BOJIONPOIYCKHBIX OTBEpPCTHH OJoKa muTaHus A
HaJUIC)KUT YCTaHABIMBATh IO GopMyIie

Vat bd

=—r——, (5
" 2g

rae  H - Hamop Ha 3aTBOpE, M;

m - K03 uueHT pacxoa OJ0Ka TUTAHUS.

Ha npenBapurensHbIX CTagusx MpoeKTUpoBaHUsS KoddduimeHt pacxona
CJIe/lyeT OIpPEAEIATh B 3aBHCHMOCTH OT KOHCTPYKIMH OJIOKA NUTaHWS I10
Tabn. 3.

4.22.11pn NpOeKTUPOBAHUH PHIOOIIPOITYCKHBIX COOPYXEHHIH HE0OX0IMMO
IpejycMaTpuBaTh  YMCHBIICHHE CKOPOCTH TEYEHHMs Ha BXOAE B
pHIOOHAKOIINTENh B KOHIIE pEXHWMa NPHUBICUCHUS C BEPXHEW TI'pPaHHILBI
npuBiekamouieil ckopoctd (cM. Tabn. 2) [0 ee HIKHEH TIpaHHlbl C
rpaauenTom He 6osee 0,25¢m/c 3a 1c.

4.23. VIXTHONOTHYECKOE YCTPOWCTBO ClEAYET IpeaycMaTpuBaTh s
ydeTa IpoITycKaeMoil prIObl, ee 0TOopa u MeueHus. Ero cienyer BBIIOIHATH
B BHJI€ TOPU30HTAILHOM 3aMKHYTOH IUIOLIAJKKU B peIOOHAKONUTENE, paboueit
KaMepe WJIM BEPXOBOM JIOTKE JUIMHOW HE MeHee 2,5 M, OCHaIlleHHOW
npubopamu Uil ydera pelObl U MPHCIOCOONCHUSIMU ISl CITyCKa MXTHOJIOTA
HA MUIONIAJIKY.

Tabmuma 3
Koncrpykims 61oka | Ilapamerp koHCTpyKIHK 610K Koadpuunenr pacxona
[IUTAHUS [IUTaHUH

ITnockuit  3arBOp ¢ IIpu ckBO3HOCTH
KJINHKCTaMH, me- | peIOOyAepKUBAIOLICH PEIICTKH!
PEKpBIBACMBIMH
o0mieil MTopKoit

0,55 0,59

0,65 0,70
ITnockuit  3arBop ¢ | IIpu OTHOCHUTENBHOM OTKPBITHU
KJIMHKCTaMH, KIIMHKETHOTO OTBEPCTHS:
HIepeKpbIBACMbIMU
OT/JEIBHBIMI
KJIaraHaMH

0,1 0,58

0,4 0,62

1,0 0,40
Bonocnus IIpu yrie ckoca mUTOBOrO H a
MIPAKTUYECKOTO 3atBopa 30 - 45° e —
npoduiIs ¢ IUTOBBIM 0’83+0'06YH 03
3aTBOPOM Ha rpebHe pr

rae H -cm. popmyiy (5);
Hpr, - mpodunupyromuii Hamop,
M;
a — BBICOTa OTKPBITHS 3aTBOPA,
M

4.24.0060pynoBaHre M MEXaHU3MBI pabovell KaMepbl CIIeAyeT pa3MenaTh
B HHUIIAX, 3@ OpeeiaMu JIMLIEeBOH (BHYTpPEHHEH) IpaHd WM BBILIC YPOBHS
BOJIBL.



3aTBOPBI PHIOONPOITYCKHBIX COOPYKEHHH JOJDKHBI UMETh JIBYCTOPOHHIOO
OOIIMBKY, IPEAOTBPALIAIONIYIO IIONAJaHue pPBIOBI B MEXPUIEIbHOE
MPOCTPAHCTBO 3aTBOPOB.

[Ta3pl, HMIIM W TEXHOJOTHMYECKHE YITyOJIEHMHM B CTEHKax W JHUILE
PBHIOOTIPOITYCKHBIX COOPYKEHUH HEOOX0IMMO MePEKPHIBATh PHI003aIUTHEIMU
IITOPKaMH M PEIIEeTKAMH.

4.25. O6opynoBaHue il HAKOIUICHUS, MPOABIIKCHUS, TOOYKICHUS M
TpaHcropTa pbI0 JODKHO MMETh (DapTYKHM WM JAPYTHE IpPUCIIOCOOIeHM,
MOJIHOCTBIO TIEPEKPHIBAIOLINE 3a30pbl MEXKIY DJIEMEHTaMH 000pyIOBaHUS U
MOBEPXHOCTSIMU PBIOOTIPOITYCKHOT'O COOPY KEHHSI.

4.26. [lns yBenn4eHHs KOHLEHTPAlMH PbI0 B 30HE WX NPUBICUCHUS B
PBHIOOTIPOITYCKHOE ~ COOPYXKCHHE  CIIEAyeT npeaycMaTpruBaTh
PpBIOOHANPABIISIONIEE YCTPOUCTBO.

PBIBO3AIIUTHBIE COOPYXEHUSA

4.27. Pri6o3aluTHBIE COOpPYKCHHS HEO0XOAUMO TPEIyCMAaTPUBATh C
LENBI0 MPEIYNPEKICHNUS MONaJaHus, TPABMUAPOBAHUS W THOCIU JTHYHHOK U
MOJIOJTM PBIO HA BOJI03a00pax M OTBOJA UX B PHIOOXO3SUCTBCHHBIA BOJJOEM.

4.28.TIpoektiupoBaHue prIO03ALIUTHBIX COOPYKEHHH HEOOXOAUMO MPOH-
3BOJUTh HAa  OCHOBE  PHIOOBOJHOOHMOJIOTUYCCKUX  OOOCHOBaHHU  C
BBINIOJTHEHUEM COOTBETCTBYIOIUX MXTHUOJOTHYECKUX M3BICKAHUN, B KOTOPBIX
JIOJDKHBI OBITH OIpPEJCNICHBI: BHIOBOM W pPa3MEPHBIA COCTaB C YKa3aHHEM
MUHHMAJIBHOTO pa3Mepa 3allUIIaeMbIX PhIO; TEPHO UX CKAaTa M MUTPALUY;
BEPTUKAIBHOE U TOPU30HTAIBHOE PACIIPENICIICHIE PBIO; MECTa PACIIOIOKCHUS
HEPECTUJIUILl U 3UMOBAJIBHBIX SIM; CHOCSILASI CKOPOCTh TEUEHUS JUIsl MOJIOIHN
3aIUIACMBIX PHIO.

4.29. Bono3abopbl ¢ pBIOO3ANIMUTHBIMU COOPYXKCHUSIMH CJEIyeT pas-
MELaTh C Y4YETOM OJKOJOIMYECKOTO palOHMPOBAHHS BOJOEMA, B 30HAX
(6roTomax) MOHMKEHHOW IIIOTHOCTH phIO. He momyckaeTcs ux pacmosno-
JKEHUE B pailoHaX HEPECTUIIMIL, 3MMOBAIIbHBIX 5IM, HA Y4aCTKaX UHTEHCUBHOMN
MUTpAIMK U OOJBIIOW KOHICHTPALUH JIMYMHOK ¥ MOJOIM PBIO, B 3alOBE/-
HBIX 30HaX.

4.30. DpdekTHBHOCTL PBHIOO3AIUTHBIX COOPY)KEHHH NOJDKHA OBITH HE
menee 70% nus pel0 NPOMBICIOBBIX BHJOB pasmepoM Oosiee  12vm.
IMapameTpbl pHIOO3AIIUTHOTO COOPYKEHHUsI HEOOXOIUMO HA3HAYHUTH U3 YC-
JIOBUS 0OCCIICUCHUS ITOIa4YX OTPESOUTEIIO0 PACYCTHOTO PACXOa BOJIBL.

4.31. PpiOo3alUTHBIE COOPY)KEHHUSI JIOIYCKAeTCsl YCTpauBaTh B BHUJIE
O/loOKa W3 OTACNBHBIX CEKIUA MPU YCIOBUH HUCKIIOYCHUS WX B3aUMHOTO
OTPHIIATEIFHOTO BIMSHUS HA MPOIECC 3allIUThHI U OTBOJIA PHIOHI.

4.32. B 3aBHCUMOCTH OT pPacyYeTHOTO pacxojia Boj03a00pa ciexyeT
MPUMEHSTH THIBI PHIOO3AIIMTHBIX COOPYKCHHH, IPUBEIACHHBIC B Ta0d. 4 1 B
PEKOMEHIYyeMOM MPUIIOKEHHH 8.

Tabauma 4

Pr1603a1uTHBIE COOpPYKEHUS PacueTHbIi pacxon Bogo3abopa,
Mlc

rpynmna THIT menee | or 0,5 [ or 5,0 Gonee
(o crioco0y 3amuThI 0,5 | 105,0 1o 10,0

pbIb) 10,0
3arpaguTensHbIe CeryaTblif CTpyepeakTUBHBINH 0Oa- + - -
pabaH, YCTaHOBJICHHBII B TpaH-
3UTHOM IIOTOKEC
OrojyioBok ¢ HOTOK006p330BaTCJ'ICM + - - -
(POII), YCTaHOBIJICHHBIN B
TPaH3UTHOM IIOTOKE
Konngeckuii OJIHOMOJIOCHBIH - + + +
prIOo3arpaguTens ¢ PHIOOOTBOAOM
(xoHyCHBIIT)
Konnueckuit JIBYXITOJIOCHBII + + - -
pBI003arpauTens C PEIOOOTBOIOM
BepTukanbHbele cerdaTele, nepdo-| + + + +
pHpOBaHHEIE WIN (QUIBTPYIOIIHE
skpansl V- 1 W - 06pasHble B Iuiane
C CEKIMAMH IIHHON 10 25M
OtropaxuBaroiye | 30HTHYHBII OroJI0BOK BOJ03a00pa + + - -
Konuenrtpupyrommue | Ppi003aluTHBI  KOHLIEHTPATOp C - + + +
BEPTHKAJIBHON  cemapauueil  peio




(PKBC); 6mok-cexiuu Ha 5, 10u 25
M°/c ¢ GIIOUHBIM IPHMEHEHHEM

IIpumeuanue. Jlpyrue TUIBI PHIOO3AIMTHBIX COOPYXEHHH NOMYCKAeTCsl MPUMEHSTh IO
coracoBanuio ¢ Munpeioxozom CCCP.

Tab6muma 5
JlinHa Tena peid, MM 12 15 20 30 40 50 60 7( 90
Jluametp oTBepCTHUS B 15 2 3 4 6 7 8 9 10|
JKpaHax, MM

IIpumeuanue. Tlpu KBagpaTHBIX OTBEPCTUSX B SKpaHE yKa3aHHbIe B TaOl. 5 pasmepsl
COOTBETCTBYIOT [IHArOHAJIH SYCHKH.

4.33.JIuaMeTpsl OTBEPCTHIl B AKpaHAX 3arpaJUTEILHOTO PHIO03AIUTHOTO
COOPYXKEHWUsI CIIeyeT MPUHUMATH 110 TalI. 5.

4.34. Pa3Mepbl TOABOAAIICTO KaHajla TPH YCTAHOBKE OKPaHOB
3arpaJIiTeIbHOrO PHIOO3AUIMTHOTO COOPYKEHUSI TOJDKHBI HA3HAYATHCS U3
yCJIOBHs OOECredYeHHss B HEM CKOPOCTH TEYEHHs B KaHalle Ha MOJIXOIE K
prI6O3aUTHOMY coopykeHuto U < 1,5V, rae V, - cHocsImas cKopocTh JUist
MOJIOJTY 3aIUIIACMBIX BUIOB PBIO.

4.35. InuHy omHOW CeKLHH 3KpaHa |, 1 CKOpOCTb TEUECHHsS B OTOJIOBKE
PBIOOOTBOAAIIETO TpakTa U HAJIGKUT MPHHAMATh B 3aBUCHMOCTH OT
CKOPOCTH TEUCHUS MOAXOSIIETO OTOKa Vs 110 Tabu. 6.

Tabnuua 6
U, Mlc 0,5v, 1,0v, 1,5y,
l,, M 1200¢ 600¢ 450¢
U, Mlc Y 1,51 2V,
O6o3Hauenue, npuHsToe B Tabi. 6:l; - nimHa Tena Moaomu, M.

4.36. ®opMy B IUIaHE OKpaHa 3arpaJWTEILHOIO PHIOO3ANUTHOTO
COOpY)KEHMsI, KaK TIPaBWIO, CJeAyeT Ha3HAdaTh KPHUBOJIWHEHHOU 110
YPaBHEHHIO

Y 1 Y
x =bp| cog arcsim— | + Ig| — arcsim—| |, (6)
p 2 p
rae X H ) - COOTBETCTBEHHO MPOJIOJIbHBIC U MONEPEUHbIC KOOPAUHATHI
KPHUBOJIMHEIHOTO (DUIBTPYELIEro SKpaHa,
bp - mmpHHA BONOOTOOPHOH TONOCH OJHON CEKIUU YKpaHa C
PBIOOOTBOIOM.

4.38. Ilnomaap 5KpaHOB pbiOO3arpaauTesicl, yCTaHABIUBAEMbIX B
COOTBeTCTBHM C TpeboBanmsamu mir. 4.34-4.37, cnenyer NpUHMMATH C
ko3 duuuenrom 3amaca y = 1,2, yYUTHIBAIOIIUM BO3MOXXHOCTH 3aCOPCHUS
9KpaHa B Ipolecce ero paboThl.

4.39. Pp1603aiyTHble KOHIEHTPUPYIOLIME COOPYKEHHS IOJDKHBI BKIIIO-
YyaTh  CIENYIOIIME OCHOBHBIC OJIEMEHTHI:  BOJONOJBOJALIMH  KaHall,
KOHLIEHTPUPYIOIINE YCTPONUCTBA, PHIOOOTBOASIINIT TPAKT.

4.40. I1nomanp MomnepevyHoro CeUeHUs! KOHIEHTPUPYIOIINX YCTPOUCTB S
CJIE/TyeT OIPENeysTh 1o hopMylie

1150
(25.49v,

4.41. Yucno cekuuii B 0JI0OKE KOHLIEHTPUPYIOLUIMX YCTPOHCTB HAUICKUT
YCTaHABIIMBATS 10 YCIOBHIO

®)

Q
n>0 g5 X

Cmin
rie Qnax¥ Qmin - COOTBETCTBEHHO MaKCUMaJIbHbIE 1 MUHUMAJIbHBIE
pacxosl Bojo3adopa.
4.42. KoHueHTpupyOlLlee YCTPOMCTBO JUIsS 3alUTBl PHIO IMyTeM HX
BepTukanpHO# cemapauun (PKBC) ciemyer mpoeKTHpoBaTh B BUAE TPYObI
WM JIOTKA, UMEIOLIMX TPSMOYTOJbHOE WM TpareleniaibHOe CeueHHue, C



YCTaHOBJICHHBIMM B HHUX KOHIEHTpartopamu pbi0. KonueHrpaTopbsl pbid
HAJJIEXKHUT TPOEKTUPOBATh B BHJE CYXKAIOUIMXCS B IUIAHE JIOTKOB C
HaKJIOHHBIM JIHOM, TpeOHEM M KO3bIpbKOM. [lapameTpbl JOTKOB ycTaHaB-
JIMBAIOT METOJIOM I110/100pa U3 3aBUCUMOCTH

10Q;
o e )
Ve
rue b u bj;; - mWHpPHHA COOTBETCTBEHHO BXOIHOIO M BBIXOJHOIO

CeUeHHUs] KOHLIEHTPATOPA,;
| — nnMHa KOHIEHTpaTOpa OT HHM30BOro pebpa rpebHs 10
BEPXOBOI0 pedpa KO3bIpbKa,;
Q; — pacxox BoJbI, OTOMPAEMBIiA B i-0€ BO03a00pHOE OKHO;
V, — cpenHss TpOJOJIbHAs CKOPOCTh HAJ IpeOHEM JIOTKOB-
KOHIICHTPATOPOB.

JUnHY KO3BIpbKA, YCTAHABIMBACMOTO HA BXOJC B KOHIICHTPATOP MO
yriiom 45°, ciieyer onpenensrts 1o 3asucumoct | ,= 0,3.

4.43. PpI003AIIMTHOC COOPYKEHHE MOJUKHO OOCCIEYUTH BBIBOI PHIO W3
30HBI 3aIIUTHI K OTOJIOBKY PBIOOOTBOJSIIETO TPaKTa WM B TPAH3UTHBIN
MOTOK 0€3 X TPaBMHUPOBAHUSI.

4.44.CxopocTh TE€UCHHUS TIOTOKA B PHIOOOTBOISAIIEM TPAKTE, MPOXOISAIIEM
B OTKPBITOM KaHaje, ClIe/yeT MPUHUMATh He MeHee CHOCSIIeH CKOPOCTH st
3aIUIIAEMBIX PBIO.

4.45.Tlpu MpUMEHEHNHN 3aKPBITHIX PHIOOOTBOISIINX TPAKTOB TPH JTHHE
3aKpBITOr0 y4yacTka 0osiee 50 M HaUISKUT NPEyCMaTPUBATH KOJIOLIBI, pac-
MOJIOXKEHHBIC Ha paccTosiHum He 6oee S50mM apyr ot mpyra.

5. OCHOBHBIE PACUETHBIE ITIOJOXXEHUS

5.1.TloamopHbIe CTEHBI, CYTOXOIHBIC IILTFO3bI, PHIOOTIPOITYCKHBIC M PHIOO-
3aIIUTHBIC COOPYXCHHUS, WX KOHCTPYKIMM ¥ OCHOBAHUSA CICIyeT
PACCUUTHIBATH MO METOAY MPEICIIbHBIX COCTOSIHUM.

Pacyerbl JODKHBI TPOM3BOJUTHCSA IO JBYM TpPYIIIAM MPEACIBHBIX
COCTOSIHUIA:

no mnepBoil rpymme  (MOJMHAS  HEMPUTOAHOCTH  COOPYXEHHM, HX
KOHCTPYKIIUI U OCHOBAHHI K DKCILTyaTalllK) - pacyeThl 00IIEi MPOYHOCTH U
YCTOWYMBOCTH CHUCTEMBI COOPYKEHHE-OCHOBAaHHUE; O0MICH (DMIBTPAMOHHON
MPOYHOCTA OCHOBAHUH; YCTOHYMBOCTU TIPOTUB ONPOKUIBIBAHHS IS
COOpPY)KEHH Ha CKaJbHOM OCHOBAHHH U JUIS OTICIBHBIX BUIIOB COOPYKCHHI
- MPOTUB BCIUIBIBAHMS; IPOYHOCTH OTACIBHBIX 3JCMEHTOB COOPYKCHHH,
paspylieHHEe KOTOPBIX MPHUBOAUT K  MPEKPAIICHUIO  JKCIUTyaTalllH
COOPY)KCHHI; HEPaBHOMEPHBIX TIEPEMCUICHUN  PA3JIMYHBIX  y4YaCTKOB
OCHOBAHUS, TPHUBOIAIINX K HEBO3MOXKHOCTH JAIBHCHIICH SKCILTyaTallud
COOPYKCHHS;

Mo BTOpPOU rpymme (HEMPUrOAHOCTh K HOPMAIBHON JKCIUTyaTaluu) -
pacdeThl OCHOBAaHHII HAa MECTHYIO MPOYHOCTH, PACUCTHl MO OTPAHHYCHHUIO
MepeMenIeHu U aedopmanuii; mo 00pa30BaHHUIO WIH PACKPBITHIO TPEIIHH;
0 HApYIICHUIO MECTHOH (MIBTPAIMOHHOW MPOYHOCTH  OTACIBHBIX
JJIEMEHTOB COOpPY)KCHHMW, HE pacCMaTpHBacMOW IO TIEPBOH Trpyrie
MPEIEIEHBIX COCTOSIHUM.

5.2. Pacuetbl OCTOHHBIX U JKEJIE300CTOHHBIX KOHCTPYKLHUH, B TOM YHCIIC
Ha TEMICPATypHBIC BO3ICHCTBHUS, JOJDKHBI MPOU3BOAUTHCS B COOTBETCTBHHU
co CHuII 2.06.06-87.

5.3. OunpTpanroHHbIe pacueThl OCHOBAHUNA M COOPYKEHUI CIICIyeT mpo-
u3BOAUTH B coorBeTcTBUH co CHull 2.02.02-851 CHull 2.06.06-85.

Hdns coopyxenunit | u |l kmaccoB XapakTepUCTHKH (GHIBTPALIMOHHOTO
notoka (ypoBHH, NaBICHUsI, TPAJAUEHTHI HANOPA, PACXOJbI), KaK MPABHIO,
CIeJlyeT  ONpEHNeNiTh,  paccMaTpuBas  MPOCTPAHCTBCHHYIO  3ajady.
Jomyckaercss paccmarpuBaTh IUIOCKYIO 3amady aist coopyxenuit Il u IV
KIIACCOB W JJIs cpenHell yactu coopyxenuit | m Il kmaccoB, xorma ux
MPOTSKEHHOCTD MPEBhIMAacT 2,5 BBICOTHI.

OubTpAIllMOHHOE JIABJICHUE Ha MmojomBy coopyxeHuid | u |l kmaccos,
BO3BOJIUMBIX Ha CKaJIbHOM OCHOBaHHH, U Jiisi coopyxenwuii Il u IV kmaccos,
HE3aBUCHMO OT BHJAa OCHOBAHHs, JOIYCKACTCS ONPEACIATh HCXOIs U3



JMHEHHOTO 3aKOHA €ro paclpeseNieHNs] Ha OTICNIBHBIX y4acTKax, YYUThIBas
IPU 3TOM pasrpyxaroliee IeiCTBHE MPOTUBO(MIBTPALMOHHBIX YCTPOWCTB U
JpeHaXkeH, eCIIM TaKOBBIE MTPEIYCMaTPHBAIOTCS IPOCKTOM.

5.4.TIpu pacyere cieayeT yIuThIBaTH COBMECTHYIO PaOOTy COOPYIKEHHS C
TPYHTOM OCHOBAaHHMSI M 3achIIKOW. BOKOBOe naBiieHHE IpyHTa 3achIKU MPU
9TOM HEOOXOIUMO OIPEIEIATh C YYETOM ITPOYHOCTHBIX U JIepOpMalnOHHBIX
XapaKTEePUCTUK IPYHTA U OrPaXkKIAIoIIeH KOHCTPYKIUH, YCIOBHI Ha KOHTaKTe
TPYHTa M COOPYXKCHHUS, IIOCIEIOBATEIbHOCTH M XapakTepa HarpyXeHHs
CHCTEMBI COOPY)KEHHE-OCHOBaHHE, U3MEHEHHH YpOBHEH BOJbI, U3MECHEHUI
TEeMIIEpaTypbl OKpPYXKAIOILIEH Cpeibl, BIMSHUS COCEIHHX coopyxeHuid. Kak
MPaBWJIO, CJEIYeT YYUTBHIBATh HEIMHEHHOCTh W HEOJHO3HAYHOCTH CBS3U
MEXy HaIPSDKCHUSIMH U Ie(OpMaLMsIMK B TPYHTE, a JUIsl 0C000 OTBETCTBEH-
HBIX COOpPYXXCHHH - 3aBHCHMOCTb 3TOW CBSI3M OT IOCJIEIOBAaTEIbHOCTH W
XapakTepa Harpy>XeHusi 1 HeoOpaTUMOCTH Ae(OpMALIH.

Pacuer cucremMbl COOpY)XEHHE-OCHOBAaHHME JOIyCKaeTCs IPOU3BOJHUTH
NMpUOMMKEHHBIMA  METOJaMH, B KOTOPBIX OOKOBOE [aBJeHHE TIpyHTa
OMPEeNeISIFOT KaK CyMMY OCHOBHOTO M JIOIMOJHHTEIBHOTO (PEaKTHBHOTO)
JaBJICHUH, NEWCTBYIOLIMX HA pacyeTHYIO IUIOCKOCTh COOPYKEHHsS WIN
3aCBINIKM, B COOTBETCTBHU C III. 5.5 - 5.71 peKoMeHyeMbIM IPHIOKEHHEM
9.

5.5.OcHoOBHOE aBiIeHNE TPYyHTA HAa PacYETHYIO [UIOCKOCTh, 3aBUCAIIEE OT
Beca IPYHTA U OPYruX 00beMHbIX CHI ((DHIBTPALMOHHBIX, CEHCMHYECKHX), a
TaKKe OT Harpy30K Ha MOBEPXHOCTH 3aCHIIKH, CIICYET ONPECIsTh:

a) TIpH pacyeTax yCTOWYMBOCTH IPABUTALIMOHHBIX MOJMOPHBIX CTCH

JIaBJICHUE TPYHTA HA THIJIOBYIO IPaHb

JUIsl CTEH Ha HECKaJbHOM OCHOBAaHHMHU - IPUHUMAs TPYHT B COCTOSIHUM
MpeIenbHOrO paBHOBECHS (aKTHBHOE JIABIICHHE);

JUISL CTEH Ha CKaJbHOM OCHOBAHHHM IIPH JKECTKOH CBSI3M CO CKaJOHW M IpPH
HaJIMYUM yIopa ¢ HU30BOW CTOPOHBI - NPUHMUMAs T'PYHT B JIONPEAEIEHOM
COCTOSIHHH (IaBJICHHE MOKOS);

JlaBJIeHUE TPyHTa Ha JMLEBYIO rpaHb - B coorBerctBuu co CHull
2.02.02-85;

0) mpu pacyerax MPOYHOCTH (B TOM YHCIEC KOHTAKTa COOPYXKEHHS CO
CKaJIoii) , medopMalyii U MepeMelCHHN IPaBUTALMOHHBIX NOANOPHBIX CTCH
1 CTEH Kamep IUII030B JIaBJICHHUE TPYHTA, KaK NPaBHJIO, CJEIYeT ONPeaeisTh,
NpUHUMAs TPYHT B JOMPENCIbHOM HAMpPSHKEHHOM COCTOSHHHU (JaBieHHE
MOKOSI) C JIMLIEBOM M THUIOBOM rpaHeld cTeHbl. [Ipu MOBBILICHHOW
neopMaTuBHOCTH  CTEHBI MM OCHOBAaHHS CJIEAYET paccMaTpUBATh
BO3MOXKHOCTb 00pa30BaHMsI COCTOSIHUS MPENEILHOTO0 PAaBHOBECHS 3aCBIIIKH C
TBUIOBOH M JIMIIEBOW TpaHeid cTeHbl. J{J1s CTeH, OTHECEHHBIX K BPEMEHHBIM CO-
OpY)XEHMSIM, U cTeH BbicoTol 10 10 M paspemiaercsi IPOU3BOJUTL PACUETHI
Ha aKTHBHOE JIaBJICHUE I'PYHTa,

B) NpH pacyeTaX TOHKOCTCHHBIX KOHCTPYKUHH (LIMYHTOBBIX H Ip.)
OOKOBOE [IaBJICHHE I'PYHTa AOIYCKAeTCs OIPEAENATh, NPUHHMMAsl TPYHT B
COCTOSIHMHM TNPEACIBHOTO paBHOBecHs (HA THUIOBYIO IpaHb - aKTHBHOE, Ha
JUIEBYI - MaccuBHOe). BnusHue nedopmaumii u Apyrux (HaxTopoB
YYUTBIBACTCS IyTeM BBeACHUS (K PACUCTHBIM 3HAYCHHSAM HaBICHUS TPYHTa
WM U3THOAIOINX MOMEHTOB, aHKEPHBIX PEaKUWid M 3ariyOieHHUs IIMyHTA)
koo dunmenToB  ycnoBuid  paboThl, YCTAHABIMBAEMBIX [0 HOpPMam
MIPOEKTUPOBAHMS OTACIBHBIX KOHCTPYKIINH;

r) OpU pacyeTax TOYHOCTH M nedopMarmil SYSHCTBIX KOHCTPYKIIHMI,
3aCBhIIAHHBIX TPYHTOM, OOKOBOE JaBIEHHE HA BHYTPCHHHE CTEHBI SUEeK
orpezensercs ¢ y4eToM CHIOCHOro addekra W yBeqMUYEHUS IABJICHUS B
HIDKHEH 4acTH CTEHBI 32 CYET BPE3KH B OCHOBAHUE.

IIpumeuanne. 3a pacyeTHyl0 IUIOCKOCTh IPMHHMMAETCSl IOBEPXHOCTb COOPYXKEHHUS Ha
KOHTaKTe C IPYyHTOM HJIM YCIOBHAsl IUIOCKOCTh BHYTPH TpyHTa (IPH HAIMYMH HEIIOCKOH
MOBEPXHOCTH WJIH PA3rPy30YHBIX JIEMEHTOB).

5.6. BOoKOBOe IaBjieHHE IPYHTA B COCTOSHMH INPENETLHOTO PABHOBECHS,
COOTBETCTBYIOILEE CTAUKM 0OPA30BaAHMS IOBEPXHOCTH OOpPYILEHHs (AKTHBHOE
JaBJIEHHE) WM MMOBEPXHOCTH BhIOpa (IACCUBHOE JABJIEHHE), CIEIAYET, KaK
[PaBUJIO, ONPEENATL C YUETOM TPEHHS [0 PACUETHON IIIOCKOCTH. IIpu aTOM



HEOOX0/MMO paccMaTpuBaTh BO3MOXKHOCTH OOpa3oBaHUSI ITOBEPXHOCTH
oOpylIieHHs M BbIIOpa O NPOQWII0 OTKOCa KOTJIOBaHA WM JPYyroi
BO3MOXXHOH OCJIAa0JICHHOH ITOBEPXHOCTH. AOCOJIOTHYIO BEJIMYMHY yriia

TpeHus (s MO PACUCTHON IIOCKOCTH B 3aBHCHMOCTH OT XapaKTEPUCTHKU
TPpYHTa 3aCBIIKMA, COCTOSIHUS TIOBEPXHOCTH THUIOBOM TI'paHU CTEHBI,
BO3JCUCTBUIA IMHAMHYCCKUX HArPy30K H APYrux (aKTOpOB CICIyeT
npuanmats ot 0 nod, |, Ho He Gosee 30°.

5.7. JlononauTenbHOE (peakTHBHOE) JaBIICHHE TPYHTA HA THUIOBYIO TPaHb
CTCHHI, BEI3BIBAEMOE TEeMIePaTypHBIMU BO3ACHCTBUAMU WA
JOTIOTHUTENEHBIM JaBJICHHEM BOZBI TPH HATIOJHEHHHM KaMephl IIUTI03a WIIN
JIPYTUMH BPEMEHHBIMH JUIHTEIGHBIMA Harpy3KaMH CO CTOPOHBI JIMIIEBOMN
TpaHU CTEHBI, a TaKkKe MpH AedopMalMK OCHOBAHHSA, IMPHUBOAAILICTO K
MIEPEMEIIEHUIO CTEHBI Ha TPYHT 3aCHINKH, OTIPENENSIETCS paCIeTOM COOPYKe-
HUSI COBMECTHO C TPYHTOM 3achIIKM M OCHOBaHHA. ['pYyHT HOIycKaercs
paccMaTpuBaTh Kak ymOpyroe, IHHEHHO aedopMupyemMoe OCHOBaHHE,
XapaKkTepuzyemMoe MoayseM JehopManuu U Kod()PHUIMEHTOM MONepeyHOro
pacimpesus Wik Kod>(GGUIHEHTOM YIIPYroro oTnopa (ocTeu).

HomonuutensHoe (PEaKTHBHOE) IaBICHHC TPYHTA YUUTHIBACTCS TMPH
pacdeTe MPOYHOCTH M JedopManuy KOHCTPYKIHWH, a TakKe INPH pacyere
JKene300eTOHHBIX KOHCTPYKIHH M0 00pa30BaHHUIO M PACKPBITHIO TPEIINH; B
pacdeTax yCTOMYMBOCTH COOPYKCHHH IOTIONHUTEIBHOE JaBlICHUE TPYHTA HE
YYUTHIBACTCHS.

OpauHATEl WHTCHCHBHOCTH JOTIONHUTEIBHOTO (PCaKTHBHOTO) NABICHHUS
TpyHTa B CyMMe€ C OpJMHATAMH WHTCHCHBHOCTH OCHOBHOTO JaBJICHHS IPYHTA
HE JTOJDKHBI TIPEBBIIIATh HHTEHCUBHOCTH ITACCHBHOTO JABIICHHS.

Ipu ompenmeneHN: NOMOMHATEIHLHOTO (PEAKTHBHOTO) JABICHUS CIIEIyeT
YUUTHIBATh BIIMSHHUE pPACIIOJIOKEHHBIX 3a 3aCBIIKOW HA PACCTOSHUH,
MEHBIIIEM €€ BBICOTHI, APYTHX COOPYKEHUH MIIN CKaTbHOTO MacCHBa.

5.8. B coopyxkeHUSX ¢ MapaieibHbBIMHA TIOIIIOPHBIME CTEHAMH (HATPH-
Mep, [IBYXHHTOYHBIC MUIIO3bI), TA€ pPACCTOSHHE MEXIy CTEHAMH HE
MIPEBBIMIACT BBICOTHI 3aCHIIKH, CIEAYeT YYUTHIBATh IOIOJHHUTEIHFHOE JaB-
JICHWEe TPYHTA, BBI3BAHHOE IEPEMEIICHUEM ITapajuIeIbHO PACIOI0KEHHON
CTCHBI Ha TPYHT 3aCHITIKH.

5.9. PacueThl COOpYXCHHH HEOOJBIION MPOTSHKCHHOCTH, HEMPSIMO-
JIMHEWHBIX B TUIaHE, IEPEMEHHOM BBICOTHI, C IEPEMEHHOM BHICOTOM 3aCHITIKH,
C HEOTHOPOIHBIM BIOJNb COOPYXCHHS OCHOBAHWEM WM 3aCHIIKOH WIN
IPYTUMH TICPEMEHHBIMH TapaMeTpaMH CIEAyeT TPOW3BOAWTH Kak ISt
MIPOCTPAHCTBEHHON KOHCTPYKIIMH, T. €. JJIS BCETO COOPYXCHHS WIHA €ro
CEKI[IH, OTPaHNICHHOH MOCTOSIHHBIMHA Ae()OpPMAaIIOHHBIMHY IIIBAMH, C YIETOM
B3aNMOJICHCTBHUS C COCEIHUMH COOPYKEHUSMH MITH KOHCTPYKIIUSIMH.

Ecmm nepednciieHHbIe TapaMeTphl He N3MEHSIOTCA 110 [UTHHE COOPY KEHHUS
Ha TIPOTSHKEHUH 00JIee TpeX ero BBICOT, PACUETHI JOMYCKASTCS MPOM3BOIUTH
Ha CIUHHUILY JJIMHBI COOPY>KEHHUS.

5.10. TIpu pacuere TOJIOB MUIIO30B, PACIOJIOXKEHHBIX HAa HACKAJIBHOM
OCHOBAaHWH, CJEOyeT paccMaTpWBaTh pa3AeiIbHOEC BO3BEACHHE IHHINA U
YCTOEB C TOCIHEAYIOIIAM WX 3aMBIKAHHEM B  IIPOCTPAaHCTBEHHYIO
KOHCTPYKIIMIO JIOKOBOTO THMa. B TojoBax MUTI030B, BO3BOJAWMBIX Ha
CKaJIbHOM OCHOBAaHWH, KaK TIPaBWIO, YCTOM C IDIUTOW [HHUINA HE
OMOHOJHMYHMBAIOTCS, HX PacyeT BEACTCS pa3aesbHO.

5.11. PacyeTbl ycTOHYMBOCTH COOPYKCHHH Ha TUIOCKHM, TITyOHMHHBIA M
CMEIIaHHbIA CABMT Tpou3BoAsTcs B coorBercTBuu co CHull 2.02.02-85Ha
ONPOKHIBIBAHKE - IT0 yKa3aHusM 11. 5.12 Ha BcruisiTHe - mo m. 5.13.

[Ipu pacyere yCTOHYMBOCTH TOJIOB CYZOXOIHBIX MUTIO30B WJIH JAPYTHX
AQHAJIOTHYHBIX COOPY)KEHHH, IMEIOIIIX OTCBHUIKY 110 OOKOBBIM ITOBEPXHOCTSIM,
B CHJTBI COTIPOTHBIICHHS CIIEYeT BKIOYATh CHJIBI TPEHHUS TPYHTA IO OOKOBBIM
TTOBEPXHOCTSIM.

IIpu npoBepke yCTOWYMBOCTH SIUEUCTHIX KOHCTPYKIIMI Ha IJIOCKUN CIIBHUT
BEC TPYHTA, 3aIOJIHAIONIETO SYCHKH, YIUTHIBACTCS TIOTHOCTHIO.

IIpu npoBepke yCTOWYMBOCTH 3TUX KOHCTPYKIIMI HA OMPOKHUIBIBAaHNE BEC
TpyHTa B sU€HKe, MEepeNarolIuiicsd HEMOCPEICTBEHHO Ha OCHOBaHUE, HE
YYUTHIBACTCS.



Kpome 0OBIYHON NPOBEpKM YCTOWYMBOCTH Ha CIOBHUI' U ONPOKHUJIBIBAHHE
SYEHCThle KOHCTPYKIMM U3 WIMyHTa CcIEeXyeT MpOBepsITb Ha CABUT IO
BEPTHKAJIBHOMU IIOCKOCTH BHYTPH STYEWKU M Ha Pa3pbIB 3aMKOB IIITYHTHH.

5.12. ToanopHble CTEHBl M JpPYrHe AaHAIOTHYHBIE UM COOPYKCHUS,
BO3BOAMMBIC HA CKaJbHOM OCHOBAaHMM WIM OETOHHOW IUIMTE, CIIEIyeT
IPOBEPATH HA ONIPOKUABIBAHKE 110 3aBUCUMOCTHU

Yc
Yic Mt <—M

Yn
rie M;, M; - CyMMBI MOMEHTOB CHJI, CTPEMSIIHMXCS OMPOKHHYTH H
yIEpKaTh COOPY)KEHHE OTHOCHTEIBHO IIEHTPA TSHKECTH
NPSMOYTOJIGHOW DIIOPBI  CKUMAIOIINX HANPSOKCHHH B
0eTOHE WHTEHCHBHOCTHIO Ry, NpuU OSTOM MOMEHTHI
BBIYHCIISIOTCS IS KaJKIOTO CHJIOBOTO BO3JEHCTBUSA B OT-

re

JIeNIbHOCTH;

Wc - KOOPGUITMEHT COUETaHNsI HAarPy30K;

W - KOOPOUIMEHT HAASKHOCTH IO  Ha3HAYCHHIO
COOpYIKEHHSI,

¥ - k03 duimeHt ycnoBuii paboThl, MPUHUMACMBIN PaBHBIM
1.

[Ipu compoTHBIEHUN CKAJBLHOTO OCHOBAaHUS CMATHIO R.s uian OeTOHHOM
IUTUTHI CKaTuio Ry, paBHOMYy MeHee 20 Oy, Tlie Opy - CpeHee HalpsDKeHUE
MO TMOJOIIBE CONPSDKEHHUS, YCTOWYHMBOCTD IOJIOPHBIX CTEH M aHAJIOTMYHBIX
UM COOPY)XEHHH CJIEZyeT pacCUMTHIBATH 10 CXEME MPEAeIbHOrO IIOBOPOTa B
cootBercTBun co CHull 2.02.02-85 ComnpoTrBieHre CKaJbHOTO OCHOBAHUS

cmsTHIO Res cnenyer Takke onpenernste no CHull 2.02.02-85.
5.13. TIpoBepka yCTOWYHMBOCTHA HAa BCIUIBITHC KaMep I[UITIO30B W JTHHMII,
OTPE3aHHBIX OT CTCH, MPOU3BOIUTCS U3 YCIOBHS

Yc
nelv=—Frs
Yn
rmue ¥=1;
Fo u F, - COOTBETCTBEHHO CYMMa CHJI, OTPBIBAIOIINX
KOHCTPYKIHIO OT OCHOBAHUSI U YIEP)KUBAIOIIHX €€.
IMpOYHOCTh KOHTAaKTa COOPY)XEHHS C OCHOBAHHEM Ha  OTPHIB
YUHUTBIBAETCS TOJIBKO MPU aHKEPOBKE KOHCTPYKIMU B CKAITLHOM OCHOBAHHH.
Konctpykiust, cedeHuss W 3ariyOlicHHE aHKEPOB JOJDKHBI TMPOBEPATHCS
pacyeToM MPOYHOCTH, YCTOHYMBOCTH U JieopMariuii.

HATPY3KH, BO3JENCTBHUA U UX COYETAHUSA

5.14.Harpy3ku, BO3JCHCTBUS U UX COYCTAHHS JOJDKHBI  OMPEICISATHCS
cornacHo TpeboBanmsam CHull 2.06.01-86CHull 2.06.04-82CHull 11-7-
81 u Hacrosero pasjena.

5.15. Tlpu pacueTax Ha OCHOBHBIC COYCTAHHsS HArPy30K U BO3ICHCTBHIA
HAJUJIC)KHUT YIUTHIBATE!

NOCMOsHHblIEe HAZPY3KU U 8030€UCMEUs

a) COOCTBEHHBII BEC COOPY)XEHHs, BKJIOYas BEC IOCTOSIHHOTO
TEXHOJIOTHYECKOTO 000pYI0BaHUsI (3aTBOPHI, TOABEMHBIE MEXAHH3MBI U TIP.),
MECTOIIOJIOKEHUE KOTOPOrO Ha COOPYKCHHHM HE MCHSETCS B MpOIecce
JKCIUTyaTallHH:

0) Bec rpyHTa, MOCTOSIHHO PACIIOJI0KEHHOTO HA COOPYIKEHHH;

B) OOKOBOE JaBJECHUE IPYHTA, BOZHUKAIONIEE OT JEHCTBHS COOCTBEHHOTO
Beca TIpYyHTA, TOCTOSHHBIX ¥ JUIUTCIBHBIX BPEMCHHBIX HATPY30K,
JICHCTBYIONINX HA TIOBEPXHOCTH IPYHTA;

r) CHJOBOE BO3JICHCTBHE BOJbI, B TOM 4YHCIE (DUIBTPALIMOHHOE MPHU
YCTAaHOBUBIIIMXCS PACYCTHBIX YPOBHSIX CO CTOPOHBI JIMIICBOW W TBUIOBOM
rpaHeil MOIIOPHOM CTEHBI W CTEH IUI030B, MPH HOPMalbHON pabote
OPOTUBOGMIBTPAMOHHBIX M JPEHAKHBIX YCTPOUCTB (ISl MPHYATIBHBIX
COOpYXeHHI W HaOCpeXHBIX, HE BXOJIIUX B COCTAaB COOPYKCHHMN
HAMOPHOro (PpPOHTA, JaHHAS HArPY3Ka OTHOCUTCS K BPEMEHHOM IJTUTEIILHOM);



I) MOpenBapUTEIbHOC HAMPSKCHUE KOHCTPYKLMH HWIH €€ aHKCPHBIX
YCTPOMCTB;

gpeMenHble ONUMenbHble HA2PY3KU U 8030elCEUs]

€) CHJIOBOE BO3JACICTBHE BOIbI HA JIMLEBYIO IPaHb MOIMOPHOW CTCHBI,
CTEHBl KaMepbl IIII03a IIPU HAaMBBICIIEM YPOBHE BOJBI OCHOBHOTO
pacyeTHOro ciry4ast WM ypOBHE HAIlOJHEHHOW KaMephl LIUTI03a;

k) TEMIIepaTypHble BO3ICUCTBHSA, COOTBETCTBYIOIIHE H3MEHCHHUSIM
CpEHEMECSUHBIX TEMIIEpPaTyp OKPYKAIOIIeH cpenbl Uil CpexHero Io
TeMIIepaTypHBIM YCIIOBHSM I'O/1a;

3) JOMOIHUTENBbHOE (peakTHBHOE) OOKOBOE JaBJCHHE IPYHTA HA MOIOP-
HBIE CTEHBI M CTEHBI KaMep IIII030B, BO3HUKAIOILEE OT ACHCTBHS AIUTEIbHBIX
BPEMEHHBIX HArpy30K (IOMOIHUTENBHOE JABJICHHE BOJbI HA JIUIIEBYIO TPaHb,
TeMIepaTypHbIC BO3ACHCTBHUSI, HABAJ CTCHBI HA TPYHT 3aCBIITKH) ;

KpamrospemeHnble Hazpy3Ku i 6030etiCmaus

M) HArpy3KH OT TPAHCIOPTHBIX BO3ICHUCTBHI, CTPOUTENBHBIX U Iepe-
IPY30YHBIX MEXAaHH3MOB H CKJIAJUPYEMBIX Tpy30B (B 3aBHCHMOCTH OT
9KCIUTyaTallMOHHBIX YCJIOBUH NaHHBbIE HArpy3Kd MOTYT OBITb OTHECEHBI K
BPEMEHHBIM JUTUTCIbHBIM);

K) HAarpy3kd OT CyAoB (HaBal, HATSKCHHE LIBAPTOBOB) MPH PACYETHBIX
CKOPOCTSX MOAXO0/a CY/IOB;

J) Harpy3kd OT BOJH, MOpHHMMaeMble B cooTBeTcTBuu co CHull
2.06.04-821pu cpenHeit MHOTOJIETHEH CKOPOCTH BETPa;

M) JIeZIOBbIe HArPY3KH, NpHHIMaeMmbie B cootBetcTBHM co CHull 2.06.04-
82 ju1s1 cpeiHel MHOTOJICTHEH TONIIMHBI JIbJA;

H) TUAPOJMHAMHYECKHE, MYIbCALIMOHHBIC HATPY3KU BOJIBI.

5.16. IIpu pacuerax Ha OcOOble COYETaHWS HArpy30K W BO3JCHCTBHIL
CJIe/lyeT Y4YUTHIBaTh IIOCTOSHHBIC, BPEMEHHbIE IUIMTENIbHbBIE, KpaTKOBpe-
MEHHBIC M OJJHY U3 OCOOBIX HArpy30K M BO3/1CHCTBHIA:

a) ceficMUYeCKHe BO3ACHCTBUS;

0) cuiIoBOe BO3ZACiCTBHE BOABI, B TOM 4YHCIE (QHUIBTPALHOHHOC MPU
(bopcUpoOBaHHOM YpPOBHE BOIBI B BoJOeMe (OBEPOUHBIH pacYETHBIN CiTydaii),
COOTBETCTBYIOILIEM YpOBHE HIKHero Obeda, B ciydyae HapyleHUsS
HOPMaJIbHOH pabOThl MPOTHBOQHIBTPALMOHHBIX M APEHAXHBIX YCTPOMCTB
(mo 50 %monnoii a3bdekruBHOCTH) (B3ameH 0. 5.151);

B) TEMIICpATypHbIC BO3JCHCTBHS, OMpeae/sieMble Uil roja ¢ MakKCH-
MaJIbHOM aMIUIMTYIOH KosieOaHWil cpelHEMECSYHBIX TEMIEparyp, a TaKke
JUIS TOZIa ¢ MAKCUMAJIbHO HU3KOM CPEIHEMECSIHON TeMIepaTypoil (B3aMeH II.
5.15%);

r) BOJIHOBOE BO3jeiicTBHE, ompejeisemoe B coorBerctBur co CHull
2.06.04-82 npum  MakcuMaidbHOW  pacyeTHOH  CKOpPOCTH  BeTpa
obecrieueHHOCTBIO 2 % - U151 coopysxenuii | u Il knaccos, u 4 % -nus coopy-
xenuit |l u IV knaccos (B3amen m. 5.15m);

1) JIeOBble HATPY3KH, OMpenessieMble IPH MaKCHMAIIbHOW MHOTOJIETHEH
TOJIIIMHE WM NPOPHIBE 3aTOPOB B 3UMHUX IOIYyCKax BOJbI B HIJKHEM Obede
(B3ameH 1. 5.15m);

€) BO3JCHCTBHUs, BBI3BaHHBIC B3PhIBAMU BOJM3U IPOSKTUPYEMOTO
COOpY’KEHHSI.

5.17.B ocHOBHBIC K 0COOBIC COYCTAHUS HATPY30K M BO3ICHCTBHIA CICAYET
BKJIFOYATh TOJIBKO T€ M3 KPATKOBPEMEHHBIX HArpy30K  Bo3aencTeuid (m. 5.15
", K, J, M, H), KOTOPbIC MOT'YT IeHCTBOBATh OJHOBPEMEHHO.

5.18.Harpysku 1 Bo3aelCTBUS IOIDKHBI IPUHUMATHCS B HanOosiee HeOa-
TONPUATHBIX, HO BO3MOXHBIX COYETAHWSX, OTHEIbHO JUIl OJKCILTyaTa-
LIMOHHOTO ¥ CTPOUTEIBHOTO TIEPHOJIOB.

5.19. Koo duuneHTsl HAACKHOCTH IO HArpy3kam )f NMPUHUMAIOTCS B
coorBerctBur co CHull 2.06.01-86. [Ipn w#CIOIB30BAHWN PaCUCTHBIX
napameTpoB rpyHTtoB, ompeneneHHbix 1o CHull 2.02.02-85 k03¢ duiment
HAJeKHOCTH IO HAarpyske Ui BCEX TPYHTOBBIX HArpy3oK NPHUHHMACTCS
paBHBIM 1.

Ilpn OTCYTCTBHM OSKCIEPUMEHTAIBHOIO OOOCHOBaHUS IPOYHOCTHBIX
XapaKTepPUCTUK TPYHTOB JOIIYCKAaeTCsl NI IeCYaHbIX TIPYHTOB 3aCBIIOK
noanmopHeIx cteH |l u IV kimaccos, a Taxke IS IpeaBapUTEIbHBIX PacIeTOB
cteH | u |l KmaccoB MCHONB30BaTh MX HOPMATHBHBIC 3HAUCHUSI, IPUBECHHBIC



B CHulI 2.02.01-83% ymeHbLIeHHEM HX 3HAYEHUH HA KOAQQUIUEHT YCIIOBUI
pa6otsl ) = 0,9 fpyHT 3ackuikm). B 9ToM citydae K03 GHULIHEHT HAIEKHOCTH
1o Harpyske cieayer npuaumath )= 1,2 (0,8).

5.20.IIpu cooTBeTCTBYIOIIEM O0OOCHOBAHUH JIOIYCKAETCS HE YYUTHIBATDH
KpPAaTKOBPEMEHHBIE HArpy3KH pEAKOHl IOBTOPSEMOCTH B pacyerax o
Ipe/IeNIbHBIM COCTOSHUSIM BTOPOH I'PYIIIIBL.

5.21. [lynscaunoHHble ¥ APYrMe BUIBI THUIPOJAMHAMHYECKHX Harpy3ok
ONpENENAIOTCST ~ Ha  OCHOBaHMM  THAPABIMYECKUX  J1abOPaTOPHBIX
UCCIIEI0OBaHUH.

5.22. Harpy3ku OT CymOB cieayeT ONIpelensTb 10 00s3aTeIbHOMY
npwioxenuro 10.

MMPUJIOXKEHMUE 1
Cnpasounoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHMWS

4 - IFIOTHOCTh CYXOTO IPYHTA,;

E, - HopMaTuBHOE 3HaUEHUE MOIYJISI IehOpMaIny;

V - KO3 QHUIHCHT TonIepevHO Aedopmarum;

K - xoaddunment ynpyroro ornopa,;

@n - HOpMATHUBHOE 3HAYCHHUE YIJIa BHYTPEHHETO TPCHHS;

Cn - HOPMATHBHOE 3HAYEHHE Y/CIBbHOIO CLETUICHHS TPYHTA;
@,/ - pacueTHOE 3HAYCHHE yIiid BHYTPEHHETO TPCHUS;

@s - YTOJI TPEHUSI TPYHTA TI0 PACUCTHOM TIIOCKOCTH;

C, /s - pacyeTHOE 3HaYEHHE YAEIBEHOTO CLEIUICHHS,

R.s - conpoTHBieHEe CKaJbHOTO OCHOBAHUS CMSTHIO.

HATPY3KH M BO3JEACTBUS, YCUJIUA OT HAX

Hy - pacyeTHblil Harop BOABI,

Fi u F, - cOOTBeTCTBEHHO CyMMa CHJI, OTPBIBAIOIIUX KOHCTPYKIHIO OT
OCHOBaHHUS U YAEPKUBAIOIINX €€;

M; u M, - CyMMBI MOMCHTOB CHJI, CTPEMSIIIIIXCS ONPOKUHYTh U YICPKATh
COOPYXKEHHE;

F, - mpomonbHas cocTaBisFOIas TUAPOIMHAMUYCCKUX CHIT;

Fq - monepeuHas ropu3oHTaIbHAs CHJIA OT HAaBaJa CyJHa,

Qqot - MOTIEpEeYHAast CHJIa OT CYMMAapHOTO BO3JICHCTBHUS BETpa U TCUCHHS,

Ean m E, - pacueTHBIe 3HAYECHHS TOPU3OHTAIBHBIX M BEPTHKAIBHBIX
COCTaBIISIIONIUX AaKTHBHOTO JaBJICHUS TPyHTa C BEPXOBOW CTOPOHBI
COOPYKEHUSI;

Epn m Epy - pacyeTHble 3Hau€HHs TOPU3OHTANBHBIX M BEPTHKAIBHBIX
COCTaBISIFOLMX TAaCCUBHOTO JaBJCHUsI TPyHTAa C HHU30BOW CTOPOHBI
COOPYXKEHHUSI.

Ir'nAPOAMHAMUYECKHUE XAPAKTEPUCTUKU ITIOTOKA

V - CKOPOCTb TCUCHHMS IIOXOTHOTO TIOTOKA;
Vit - CPEMHSISL CKOPOCTD CITyTHOT'O MOTOKA OT BOJOCOPOCHBIX COOPYKEHUIA;
U, - CKOPOCTb TCUCHHS B OTOJIOBKE PHIOOOTBOIAIIETO TPAKTA;
Vi - TIOPOTOBAst CKOPOCTB;
Vat - IPUBIICKAIOIIAS CKOPOCTH;
Vp - CHOCSIIIAs CKOPOCTb;
Vin - OpOCKOBasi CKOPOCTb;
Q - pacxox Bomo3abopa.

IFEOMETPUYECKHUE XAPAKTEPUCTUKHN

S - mIomAAk JKUBOTO CEUEHUS TIOTOKA,
I1 - nMHa paboueii KaMepbl PHIOOIIOABEMHHUKA;
A - momaab OTKPHITUS BOJOCOPOCHBIX OTBEPCTHIA;
byi - muprHa Bog10COOPHOM MOJOCH OJHON CEKIMH SKPaHa,
|4, - uHa 1mteiida;
b, - monymmpuHa peIGOHAKOIHUTENS;
b, - mmpuHa KamMeps! 1LTI03a;
D¢ ef - TTOJIE3HAS [IMPHHA KaMepHI;



bs - mupuna pacuerHoro cymaHa;

ls - IMHA KaMephI 1UTI034,;

l¢.ef - IONIE3HAS ITMHA KAMEPBI LIUTH03a;

| - muHa myTr Bxoaa (BbIXOJa) pacyeTHOro Cy/IHA,

ls - yIMHA pacyeTHOro Cy/Ha,

|13 - AJMHBI y4aCTKOB MOJXOIHOTO KaHaNA K ILTI03Y;

|5 - mMHA BepXHEro (HMKHEro) yJacTka MOAX0.a;

l¢ - IUTHHA TPSIMOJIMHEHHOTO YUaCcTKa CyI0X0HOM TPACCHI;
I, - ITHHA KPUBOJIMHEHHOM BCTAaBKHY;

I - IUTHHA IPUYATBHON JINHUH;

h, - ry6una Ha mopore 1LTI03a;

hy, - BeICOTA TOAMOCTOBOTO TabapuTa;

hy, - BeIcOTa MEpEKpHIBAEMOrO OTBEPCTHSI B CTBOPE BOPOT;
S - cTaTHYeCKasi 0CaJKa PaCUETHOTO CY/IHA B TIOJIHOM IPY3y.

TIPUJIOXEHUE 2
Obsizamenvroe

OCHOBHBIE ITIOJIOKEHHS 11O OITPEJAEJEHUIO I'PY300BOPOTA,
CYJIOOBOPOTA U TIPOITYCKHOM CITIOCOBHOCTH IIJII030B

1. JlamHble 1O THIAM pPACYCTHBIX CYIOB, TPYy30- U CYI0000POTY
(HaBUTaMOHHOMY W CPEJHECYTOYHOMY B Haubojee HAMPSLKCHHBIN MEPHOJ
HAaBUTAIlMH) B CTBOPE THIPOY3Ja, OMNpEJAEIseMble Ha pacyeTHBIM mepc-
NCKTHBHBIA CPOK, CIICAYET yCTAHABIMBATH HA OCHOBAHHH CXEMBI Pa3BUTHUS
BOJIHOTO TpaHCHOpPTa OacceiiHa, a NpU OTCYTCTBHM €€ Ha PAaCUYCTHBIN
MEPCICKTUBHBINA CPOK - HA OCHOBAHUU SKOHOMHUYCCKUX UCCIICIOBAHUIA.

3a pacyeTHBI MEPCICKTUBHBIN CPOK NPUHHMAECTCS: A IUIO30B Ha
CBEPXMAaruCTPalibHBIX M MAarducTPalibHBIX BOAHBIX MmyTsXx - 10 mer mocne
Havayia MOCTOSHHON 3KCILTyaTalluy; JUIs IIUTF030B HA BOJHBIX IYTSIX MECTHOTO
3HadyeHus - 5er.

PacuetHoe cynuo (cocTaBbl, MJIOT) BBIOMPAETCS MO BOJAOM3MEIICHHIO,
JUIMHE, MIMPHHE, OCalKe, HAIBOIHOMY BO3BBIIICHHIO MPHBAJIBHOTO Opyca,
HAJIBOJIHOMY Ta0apuTy COIJIACHO CETKE THIIOB CYIOB, YTBEPXKICHHON
Munpeudnorom PCOCP wnm ynpaBieHHSMH PEYHOTro (JioTa COIO3HBIX
peciyOIMK WK APYTUMHU OpraHaMu, PEryIUPYIOIIMMHU CYI0XOICTBO.

2. HaBuraimoHHbIH Cy10000pOT OMpECsIeTCs MO HAIPABJICHUSIM BBEpPX
W BHU3 OTACIBHO TPYXKCHBIX W IOPOXKHHUX CYIOB PA3JIMYHBIX THUIIOB!
CaMOXOJHBIX M HECAMOXOJHBIX, IMACCAKUPCKUX U TIPYy30MaCCAKUPCKUX,
IUIOTOBOJIOB, TEXHUYECKOTO ()IIOTA, IIITFO3YEMBIX CEKIHIA TUIOTOB H JP.

3. CpenHecyTouHBI CyZOO0OPOT B HauOOJiee HANPSIKCHHBIA IMEPHOJ
HABUTAIlMHM [0 KaXIOMYy BHUJIY I[EPCBO30K ONPEACISICTCS KaK OTHOIICHHE
HABUTAIIMOHHOTO CyJ0000pOTa K JJIMTCILHOCTH HABHTAlUU, CYT, YMHO-
JKCHHOEC Ha KO3((QHIMCHT HEPAaBHOMEPHOCTH MOIXOJa CYIOB W IUIOTOB K
[UIF03aM, [PUHUMAEMBId IO  JAHHBIM  aHAIKW3a  [POCKTHPYEMOIO
cynoobopora. [Ipu OTCYTCTBHM TaKMX TAHHBIX KOA(PQPHUIKMEHT HepaBHOMEP-
HOCTH JIOIyCKaeTCs MPUHUMATE: s cynoB 1,3;mmoros 1,7.

JUIMTeTbHOCTh HABUTAIMH, CYT, YCTAHABIMBACTCS C YUCTOM €€ TPOJICHUS
MIPH OTPHUIATENBHBIX TEMIEPATypax BO3[AyXa OpPraHaMH, PEryIHPYIOIIMMHU
CYJOXOJICTBO HA BHYTPCHHUX BOJIHBIX MYTSIX.

4. OO1iee 4KCIIO IITFO30BAHUI B CYTKH CICIYET OMPEICISATh KaK CyMMY
[TFO30BaHUN  TpAHCIOPTHOrO (iota (BKIOYAs IUIOTHI) W JABYX Map
[UTFO30BaHUN JIJIsI CBEPXMArUCTPAIbHBIX M MArUCTPANBHBIX BOJHBIX IyTEH U
ONHOW TMapbl - s BOIHBIX IyTEHd MECTHOTO 3HAYCHHS JUISL MPOIYCKa
TEXHUYECKOro (broTa.

5. Iponyck cynHa MPOU3BOAUTCS Yepe3 ILIH03 TPU OJHOCTOPOHHEM KM
JIBYCTOPOHHEM IILTFO30BaHUY.

Bpems  mukia = OJNHOCTOPOHHETO  ITFO30BAHUS  ONPEHCIIACTCS
MPOJOJDKUTEIBHOCTHIO CICAYIOIINX ONEpanuii: BBOJ CYIOB B IIUIIO3, ydallka
CYJIOB, 3aKPBITHE BOPOT, HATIOJIHCHHUE HJIM OMOPOKHCHHUE KaMEPhl, OTKPHITHE
BOpPOT, BBIBOJ CYAOB W3 IUIO33, 3aKPHITHEC BOPOT, OMOPOXHECHUC WU
HATIOJIHEHUE KaMePbl, OTKPHITUE BOPOT.



Bpems mnukna ABYCTOPOHHETO ILUTIO30BaHUS ONpEAEISeTCs MPOJOJDKU-
TEJIBHOCTBIO CIENYIOLINX OIepaluii: BBOJ CyIOB B IIUIIO3, y4alKa CyJOB,
3aKpBITUE BOPOT, HANOJIHEHNUE UM OMOPOKHEHUE KaMephl, OTKPBITUE BOPOT,
BBIBOJ| CyJOB W3 1033, BBOJA CYJOB B IIIIIO3, y4Yalka CYAOB, 3aKpbITHE
BOPOT, HANOJHEHHE UM ONOPOXKHEHUE KaMephl, OTKPBITHE BOPOT, BBIBOJ CY-
JIOB U3 IIJII03A.

Jlns MHOrOKaMepHOTO IUII03a BO BCEX CIydasx 00aBiseTcs onepanus
MO NEePEeBOly CYAOB U3 OAHOM KaMepsl 1IUII03a B APYTYIO.

6. Bpemst Ha yyanky CyAHa B LUTIO3€ JUIS BCEX CYJIOB, 32 MCKIIOYEHHUEM
CKOPOCTHBIX, CJIEIyeT IPUHUMATh 2 MUH, JUIsSi CKOPOCTHBIX cyl0B - O,5MHuH.

7. BpeMsi HamoJIHEHUsT ¥ OIIOPOKHEHHs KaMep ILT03a ClelyeT olpeje-
JSITh THAPABIMYECKUMH pacueTaMu. J[is nmpeaBapuTebHbIX PacueToB BpeMs
HaIOJIHEHUS U ONOPOXHEHUs KaMmepsl Imro3a [, MUH, [AOIycKaercs

OIpPCALCIIATH 11O (bOpMyJ‘Ie
t:a%HdbC,eflc,ef y (1)

rie 0 - K03 PUIUCHT, NPUHUMACMBIA Ui ILIFO30B C TOJOBHON
cucremoit muranusi paBHbiM 0,27, ¢ pacnpeenuTebHOM
cucremoi nuranusa — 0,19;
Hy - pacueTHsIif HaMOp Ha KaMepy, M;
D ¢ - MOTE3HAS MIMPUHA KaMepbl, M;
lcer- TMONE3HAS JTHHA KAMEPBI, M.

8. BpeMst OTKPBITHS M 3aKPBITHS BOPOT IIII03a CIEAYET ONMpEICsaTh Ha
OCHOBAHUHU KOHCTPYKTUBHBIX pa3pab0OTOK B 3aBHCUMOCTH OT THIIA BOPOT U
MEXaHH3MOB, BBICOTHI TEPEKPHIBACMOIO OTBEPCTHS, a TAaKXKE I[IHPUHBI
LTI03a.

IIpu npeaBapUTENbHBIX pacyeTax MPOJAOIKUTEIBHOCTH OTKPBITHS U
3aKPBITHS BOPOT JOMYCKACTCS TPUHUMATS!

JUTSI IUTOCKUX BOPOT - 2 MHH TIPH BBICOTE MEPEKPBIBAEMOTO O0TBepCTHs hp<
5wm; 2,5mun npu 5 <hy, <10m u 3 mus npu hy, > 10Mm;

JUISL IBYCTBOPYATHIX BOPOT - 2 MUH IIpH IIHpUHE Kamepsl b, < 18 m; 2,5
muH pu 18 <, < 30m u 3 mun npu b, > 30m.

9. Bpems BBOJIA CY/IOB B IILII03, BBIBOJIA U3 HETO M IEPEBOIa U3 KaMEPHI B
KaMepy OMpeeNsieTCs B 3aBUCUMOCTH OT CKOPOCTH U JJTHUHBI ITyTH MX JBUXKE-
HUSL.

CKOpOCTh JIBHKCHUS HEOOXOIUMO ONPEACTATH PACUCTOM H3 YCIOBHS
obecrieucHUs1 0€30IIACHOCTH BXO/Ia, BEIXOJ]A U CTOSTHKH CYJIOB y TIpUYala.

JJis mpeiBapUTENbHBIX PACUYETOB CPEIHUEC CKOPOCTHU JIBIKCHHS CYIOB Ha
BHYTPCHHHMX BOJHBIX IYTSAX B ILII03€ U HA MOJXO0JAaX K HEMY MPUHUMAIOTCS
mo Tabum. 1.

10. JlyiunHa myTH ABMXKEHHS CYIHA MPH BXOJE B IIUIIO3 M BBIXOJE U3 HETO
OIPEICIISACTCS MOJIOKCHUEM €T0 Ha MMOJIX0aX U B Kamepe.

HavanpHOe pacueTHOE MOJNIOKCHHE HA MOJXOJE MPH OJHOCTOPOHHEM
JBIDKCHUH CYIOB B KaKJOM W3 HAIMPABICHUN ONPEACISICTCS IOMYyCTUMOMN
BEJIMYUHOW THIPOJUHAMHYECKOW CHIIBI MPU HAMOJIHEHUH (OTOPOKHEHHH)
KaMepbl W3 MOAXOJHOTO KaHaja, Mmpu OOKOBOM 3a00pe W BBIMYCKE BOJBI -
BO3MOXKHOCTBIO OTKPBITHSI BOPOT mepel HUM. [Ipu IBYCTOPOHHEM IBIIKCHHUU
CyJIOB HAyaJIbHOEC TOJOXXCHUE CyOHA OINPEHCIACTCS BO3MOXKHOCTHIO
PACXOXKICHHUS CO BCTPEYHBIM CYJHOM. BO Bcex cilydasix pacCTOSIHUEC MEXIY
CYJHOM M BOPOTaMH HE JIOJDKHO OBITh MEHEe 5 M.

[TomoxxeHHe MOCIEAYIONIMX CYIOB TPU BBIXOAE OIPEACIACTCS: IMPH
OJTHOCTOPOHHEM JIBUYKCHUH - BO3MOXHOCTBIO 3aKpBITHS BOPOT 32 HUMH, a
MPH JIBYyCTOPOHHEM JIBHXKCHUHU - PACXOXKICHUEM CO BCTPCYHBIM CYIHOM,
OKUJIAONIMM IIITFO30BAHUS.

I[Ipy OgHOBpPEMEHHOM MUIFO30BAHHH HECKOJBKUX CYAOB JUIMHY IyTH
JIBIDKCHHUS CIICIYET OMPENENIATh MO CYIHY, KOTOPOE BXOAUT B KaMepy IILIH03a
Y BBIXOJIMT M3 HEE IMOCIICTHUM.

[pu niepexojie U3 KaMephbl B KaMepy JJIMHA MTyTH JBIKSHUS TPUHUMAETCSI
PAaBHOU JIUTMHE KaMephl ¥ CPETHEH TOJIOBHI IILTI03A.

Tabmuma 1

Lnro3yemblii CpeiHsisi CKOPOCTb JABMXKEHHsI, M/c
00BEKT BXOJ | BEIXOJ] [ TIepexo]] U3 OJHOU




Kamephbl B APYTYIO
CKOpOCTHBIE 2,0 3,0 1,50
cyna
CaMOoX0IHbIE 1,0 1,4 0,75
cyna
Tonkaembie 0,9 1,2 0,75
COCTaBbI
Bykcupyembie 0,7 1,0 0,60
COCTaBbI
IInoTer 0,6 0,6 0,50

11. Tlpu npeABapUTENbHBIX pacyeTax [UIMHY OyTH BXoAa (BBIXOAA)
pacueTHOro CyJHa, OXHIAIOILEro LUI030BaHMA Yy MpHUana, JOMyCKaeTcs
NPUHAMAThH PAaBHOM:

IpU OJHOCTOPOHHEM JABMXEHUU CYJIOB B KaXJIOM U3 HallpaBlIeHUN

=g (14 1); ?)
IpH IBYCTOPOHHEM JBIKCHUH CYIOB
| =IC,ef (1+ﬂ2)+|2, (3)

rue lcef - cM. hopmysty (1);
L1 - K0o3Q(DUIKMEHT, TPUHUMAEMBIA pPaBHBIM: IPU BXOJE
0,4, mpu Beixoze 0,1;
[ - koabdunment, npuHumaeMsiii paBubiM 0,4;
[, - mmuHa yuacTtka, ompexensieMas B COOTBETCTBHU C
00s13aTeNIbHBIM IPUIIOKEHHEM 5.

12. I'py3o- M cynonporyckHas CHOCOOHOCTh IIUIIO30B OHPEAENSCTCS
YHCJIOM [UTI030BaHUH PACYETHBIX CY/I0B MCXOJS U3 HOJHOMN 3arpy3KH IUTI03a
B HauboJee HampshKEHHbIC CYyTKH (MU paboTe LITI03a, a CPeIHEM, B TCUCHUE
23 4) TpU OPUHSATBHIX TUIAX PACUETHBIX CYJOB U CTPYKTYpe IMEPEBO30K Ha
YCTaHOBJICHHBIE pacyeTHbIe CPOKW. lIpu ompeneneHHH IPOIyCKHOW
CIIOCOOHOCTH OJTHOHMTOYHBIX LIJIIO30B YHCJIO LIIIO30BAHHMH Ul BCEX THIIOB
CyIOB clieayeT npuHuMath 25 % 1npu 0JHOCTOPOHHEM NUTIO30BaHUU U 75 %
IpU  JABYCTOPOHHEM IIUIIO30BAHWM; JUI IUIOTOB TPHHUMAETCSl TOJIBKO
OJTHOCTOPOHHEE IILTI030BaHMHE.

13. Yncno HUTOK LUIIO30B ONpENEIISieTCs MCXOAs W3 HEoO0XOauMOH
MIPOITYCKHON CIIOCOOHOCTH UX Ha PacyETHBIE CPOKH.

Kak npaBuio, cienyer npeaycMaTpiBaTh BO3MOKHOCTb CTPOUTEIIHCTBA B
OynymieM JONOJHUTENBFHOH HHUTKM [ulo3a 0Oe3 mepepbiBa B pabote
9KCITyaTUPYEMBIX CYJIOXOIHBIX COOPYKEHHUI.

[Ipu HamexameM TEXHHUKO-DKOHOMHYECKOM OOOCHOBaHUM JIOITYCKAaeTCs
MPUHUMATH OJHY M3 HHUTOK IUIO30B C MCHBIIUMH rabapuramu Kamep s
MIPOITyCKa CKOPOCTHBIX MJIM MaJOTa0apUTHBIX CYJOB.

TIPUJIOXEHUE 3
Obsizamenvroe

ONPEJAEJIEHUE 'ABAPUTOB IIJIIO30B

1. OcHoBHBIC rabapuThl LUTO30B (MOJIe3HAs AJMHA U LIMPUHA KaMepsbl, a
TaKXKe ITyOrHa Ha TTOpOrax) JOJDKHBI OTBEYaTh XaPaKTEPUCTUKAM PACUYCTHBIX
CYZIOB.

OcCHOBHBIE T'a0apHTHI IJIF030B, PACIIOJIIOKEHHBIX HA OJHOM BOJIHOM IIyTH,
JOJDKHBI MPUHUMATHCSI OIMHAKOBBIMHU. OTCTYIUIEHHE OT 3TOro TPeOOBaHMS
JIOJDKHO COTJIACOBBIBATHCSI C OpPraHAMM, PETYIHPYIOIIUMHU CYAOXOACTBO Ha
BHYTPEHHUX BOIHBIX MyTSX; JUIA ILIIO30B, PACIOIOKEHHBIX Ha IPUMOPCKUX
OKOHYAHUSIX BHYTPEHHHUX BOJHBIX ITyTel ¥ BOAHBIX IyTSX, OABEJOMCTBEH-
HbIX MuamMopguioty CCCP, - coriiacoBbIBaThCS ¢ 3TUM MHHUCTEPCTBOM.

2. Tone3nas quHa Kamep | onpenensercs mo gpopmyine

n n+1
lc.ef :%ls*' ZlAI, 1)

n
re %ls - CyMMa JUIMH PacueTHHIX CYAOB, IUTI03YEMBIX OJHOBPEMEHHO

M YCTAHABJIIMBACMbIX B KAMCPE 1IJI03a B KUJIbBATEP,



N - 4YWCIO OJHOBPEMEHHO  LUIIO3YEMBIX  CYAOB,
YCTaHABIUBACMEBIX B KaMepe IIUTI03a B KWJIBBATED;
Al - 3amac mo juTMHE KaMephbl a K&Kyl CTOPOHY U MEKITY
CyJaMH, yCTaHABIMBAEMBIMHA a KaMepe IUTI03a B KHJIb-
BaTep, ONpeAesieMbli mo hopmyIe
Al =2+0,03s (2)
[one3Has mmpuHA KaMepsbl HUTI03a Dy ¢ onpenesnsercs mo Gpopmyie

n1+l
boer =3bs+ X Abg, 3)
m
rae %bs - CyMMa HIMPHH OJHOBPEMEHHO HUIIO3YEMBIX (PSAIOM

CTOSIIIMX) CY/IOB;

Abg, - 3amac Mo mmpHHE B KaXKIYI0 CTOPOHY W MEKIY
PSIOM CTOSILIIMMHE B KaMepe CyIaMHu,;

Ny - YKCJIO OJHOBPEMEHHO LUIIO3YEMBIX (PAIOM CTOSIIINX)
CY/IOB.

3amachkl MO IIUPHHE C KAKIOW CTOPOHBI KaMepbl U Mexay cyaamu Abg
JIOJDKHBI OBITH HE MeHee: mpu mupuHe cyaHa 10 10w - 0,2m; mo 18 - 0,4wm;
mo 30 - 0,78wm; ceeime 30 - 1,0Mm. B uwiro3ax, mpeaHa3HAYCHHBIX IS
MPOIYyCKa MOPCKUX CYJOB, 3TH 3amachl JOJDKHBI ObITh He MeHee 1,5 M npu
JIBIDKCHUH CyJIHA CBOWM XOJIOM; IMpPH 3aBOJKE OYKCHPOBIIMKOM - 3amac ¢
OJTHOY CTOPOHBI YBEIIMUMBACTCS HA IIUPUHY OYKCHUPOBIIHKKA.

Inybuna ©Ha mnoporax mnuto3a h; OTCUMThIBaeMas OT PacyeTHOTO
HAWHU3IIECTO CYIO0XOJHOTO YPOBHS, TOJDKHA IIPUHUMATHCS

h =1,3s,

rJie S - CTaTUYecKasi 0Caika pacyeTHOro Cy/Ha B MOJIHOM TPy3Yy.

Jlist 1UTI030B TOJIE3HY0 JAIMHY M IIUPHHY Kamepbl, TIIyOHHYy Ha moporax
ClIelyeT OKPYIJIATh B CTOPOHY YBEJNWYEHHS 10 OMKallinX pa3Mepos,
NPUBECHHBIX B TAOIHUIIE.

Ilpu ronoBHOW cucTeMe NUTAHUS YCIOKOMTENBHBIH Yy4YacTOK [OJKEH
HaXOAUTHCS 32 MPEeIaMH MOJIE3HON TMHBI KAMEPBI.

3. PacuerHble HamHM3LIME CYAOXOJHbIE YPOBHH BOIbl B Obedax u
Kamepax IIUTI030B YCTAHABIHMBAIOTCS [0 €XKEIHEBHBIM pacxoiaM WU
YPOBHSIM BOJIbl 32 HABHTALIMOHHBIA TEPHOJl B MHOTOJIETHEM pa3pe3e obec-
MEYSHHOCTBIO JUISl CBEPXMArUCTPaIbHBIX BOJAHBIX MyTeit - 99%, marucrpass-
HBIX - 97%, mectHOro 3HaucHus - 95% ¢ y4eToM MOHMKEHHS YPOBHS,
MPOUCXOJSIIIETO BCIIEACTBHE MepeOpMUPOBAHUS pyciia, BETPOBOrO CrOHa,
HEYCTaHOBHBIIIETOCSI ABMKECHHS BOJIbI, OTIMBHBIX SIBJICHUIA.

4. PacueTHble HaWBBICIIME CYJOXOJIHBIE YpPOBHH BOABI B Obedax u
Kamepax IUTI030B, 32 HCKIIIOYEHHEM MLII030B C CYIOXOAHBIMH IUIOTHHAMH,
YCTaHABJIMBAIOTCS 10 MAaKCHMalIbHOMY pPAacXody BOJbI pacyeTHOH Be-
POSITHOCTH MPEBBIIICHHUST Ui CBEPXMArMCTPAIbHBIX BOIHBIX myTed - 1%,
MarucTpaibheix - 3%, MecTHOrO 3HadeHHs -5 % ¢ y4ETOM IOBBIIICHUS
YpOBHEW  BOJBI, MPOMCXOISIIEr0  BCJEJACTBHE  BETPOBOTO  HAroHa,
00pa3oBaHus 32)KOPOB U 3aTOPOB, SIBJICHUI HEYCTAHOBMBIIIETOCS JBHKEHHH,
MIPUIMBHBIX SIBJICHHH.

Juist TUAPOY3JIOB C CY[JOXOAHBIMH IUIOTUHAMH PAcYETHBIM HAMBBICIIAM
YPOBHEM CUMTAETCS MEXEHHBIH CYIOXOAHBIH YPOBEHb, IIPU KOTOPOM
MPEAYCMOTPEH MPOIMYCK CYIOB 4epe3 1uio3. [Ipu Gosee BBICOKHMX YPOBHSIX
CYZI0OXOJICTBO OCYIIECTBIISIETCS Ye€Pe3 CYAOXOJHBIN MPOJIET IUIOTHHBI.

5. JIyisi OIHOHUTOYHBIX HIIIO30B, PACHOIIOKEHHBIX HA KaHAJe, pacyeTHbIE
YPOBHH BOJBI CJIEAyeT YCTaHABIMBATH M3 YCIOBHS 3a0opa W3 KaHana (mpu
OTCYTCTBHM TIOCTYIUICHWSI BOIBI) WJIM BBIMYCKA B KaHam BOABI (mpH
OTCYTCTBHH CJHWBa BOABI) B 00BEME TpeX CIMBHBIX TPH3M - LIS
CBEPXMarucTpaibHbIX M MariCTPAIbHBIX BOJIHBIX MyTeH M JABYX CIHUBHBIX
MpU3M - JUIS BOIHBIX MyTeH MECTHOTO 3HadeHHs. [Ipu IBYXHUTOUYHBIX
LJTF03aX YHKCJIO CIMBHBIX MPH3M IMPUHUMAETCSI COOTBETCTBEHHO HA OIIHY
Oob1ire.

6. VpoBeHb BOABI B HIKHEM Obee NPH PEMOHTE IIIFO30B yCTa-
HaBIIUBAETCS [0 PACXOAy BOJAbI C PACUETHOW BEPOSTHOCTHIO MPEBBIIICHUS



JUISL CBEPXMAarucTpajbHBIX W MarucTpajbHBIX BOJHBIX IyTed - Boime 10%;
JUISL BOJHBIX IyTed MecTHOro 3HaueHus - Beime 20%; s TuapoysioB ¢
CYJOXOAHBIMHU IUNIOTUHAMH - HE BBIIIE PACYETHOTO HAUBBICLIETO CYI0XOJHOTO

YPOBHSL.

7. BricoTa Mo MOCTOBBIX rabapuTOB B LLTH03aX Ny, HAABOHBIC rabapUThI
HOJBEMHBIX BOPOT, PA3BOAHBIX M MOABEMHBIX MOCTOB JOJDKHBI TPUHAMATHCS
I'OCT 26775-85 or HauBBICIIETO pPacyeTHOTO
CYIOXOIHOTO YPOBHsI BOABI (11 - 4) .

B COOTBCTCTBHU C

IMpumeuanue. Jpyrme raGapuThl IITIO30B JIOIyCKaeTcs
cornacoBanuu ¢ Munpedudinorom PCOCP wnmu ynpaBieHHSIMA
pecIyOIuK MM APYTUMH OpraHaMH, PETryIHPYIOMIUMU CYA0XOACTBO, a JUIS IITI030B Ha IIPH-
MOPCKHX OKOHYaHHUAX BHYTPCHHHX BOJHBIX HyTeil M BOJHBIX ITyTsX, IOABEIOMCTBEHHBIX
Munmopdnory CCCP, - 1o cornacoBaHHIO ¢ 9TUM MUHHCTEPCTBOM.

IIpUHUMAaTh TOJBKO IIpU
pe4Horo (bHOTa COIO3HBIX

Tabuuma
OTHOILIICHHE TTOJIC3HOM 37 | 37 [ 30 (20| 20| 18| 15| 15| 12 | 8 6
WHPHHBL KAMCPBI LLTO32, 400| 300 300 300| 150| 150 150| 100|100 50 | 35
M, K MOJIC3HOM [UTMHE, M
I'myOuHa Ha moporax 6,0( 6,0 6,0f 59 5% 5pb 40 30 30 30 L5
LIJTF033, M 55| 55( 55 54 5, 5p 3p 2[5 25 25 1,0
50| 50| 50 49 4% 45 30 20 20 20 2O
- - - 140] 40| 40 - - 1. 1p -

[IuprHa TOAMOCTOBBIX Ta0apUTOB Dy, IPHHIMAETCS: TIPH BEPTUKATBHBIX
CTCHaX - HE MEHee MOJIEe3HOH NIMPUHBI KaMephl IUTI03a, IMPH HAKIOHHBIX
CTCHAaX - HEe MCHEe IMPUHBI KaMephl Ha OTMETKE 3TOTO YPOBHSI.

8. Bepx cTeH HLII030B, HAMIPABIISIONINX U MPUYATIBHBIX COOPYKEHUN WITH
UX TApareToB, CIOCOOHBIX BOCIPHHWMATh HABal CYIOB, NPH PaCUuEeTHOM
HAWBBICIIEM YPOBHE BOJBI HE NOJDKEH OBITH HIDKE BEPXHETO NPHBAIHHOTO
Opyca HamOOJBIIETO PAaCcUYEeTHOTO CyOHA IMPH IIOJHOW 3arpy3Ke M HE HIDKE
HIDKHETO TIPHBAJIFHOTO Opyca pacdeTHOTO CyqHA B MOPOXKHEM COCTOSHUH, a
JUTS CYZIOB Ha BO3AYIIHOHM MOYIIKE M HOABOIHBIX KPBUIBSX - IPH IBIDKCHUN
WX Ha TOIYIIKE WIH KPBUIBSX.

Bo3BrImieHne MIOMAA0K, PACHOIOKEHHBIX BIOJHh CTEH KaMep MUII030B,
MPUYAIBHBIX M HAMPAaBILIONIAX COOPYKEHHHA HaJ PacueTHBIM HaWBBICIIHM
CYIOXOZHBIM  YpOBHEM
CBEpXMarucTpaibHbIX BOJHBIX MyTAX HE MEHee 2 M, MAruCTPalbHBIX - HE
MeHee 1 M; Ha BOIHBIX MyTSX MECTHOro 3HaueHus - He meHee 0,5 m. B
MHOTOKaMEPHBIX MITI03aX, MEIOIINX OOKOBBIE BOIOCIHBEI, 3TO BO3BEIIICHHE
JOJDKHO OTCUHTHIBATHCA OT HAWBBICIIETO YPOBHS BOABI B KaMepe, KOTOPHIH
yCTaHaBIUBAETCS TP paboTe BONOCIHBA, BO3BBIIICHHE COOPYXEHHH U

JacTe ILII03a, BXOISAIIMX B HAMOPHBIA (QPOHT THApOy3Ia,
TpeOOBaHUsM,

COOTBETCTBOBAThH
HAIOPHOTO (pOHTA.

BOIBI

JOJIXKHO

OBITH

JIISA IIII030B Ha

JIOJDKHO

MPEObIBISIEMBIM K  COOPY)KCHHUSIM

9. IllupuHa MIOIIANOK, YKAa3aHHBIX B II. 8, MOJDKHA HA3HAYATHCS W3
YCTIOBHH pa3MENICHHS Ha HHUX Pa3TUYHBIX KOMMYHHKAIMd W oOecredeHus
OTHOCTOPOHHETO MPoe3/a aBTOTPAHCIIOPTa, HO He MeHee 4,5M.

JornyckaeTcss yMeHbUICHHE MIMPUHBI TUIOMAA0K 0 2 M JJIs IUTI030B Ha
CBEPXMAarUCTPAIBHBIX BOTHBIX MyTSIX IPH YCIOBHU OOECIeUeHHs MOabe3na
ABTOTPAHCIIOPTAa K KaKAOH TOJOBE MUTI03a, a TAaKKEe MUTI030B HAa BOIHBIX
MyTAX MECTHOTO 3HAYCHMSA, €CIM Ha HHUX HE NpPeayCMaTpHUBaeTCS 3ae3[

ABTOTPAHCIIOPTA.

[IuprHa MI0IMAA0K IPUYAIbHBIX JIMHYH JOJDKHA OBITH HE MEHEE 2 M.
10.Tabaput Mo BBICOTE B Mpeaeiax IUIOMAM0K IS IPOe3/1a aBTOMAIINH
JIOJDKeH TIpUHUMAThCs He MeHee 4,5M, uid mpoxona JIOJCH - He MeHee

2,5Mm.

11. Ha creHax kamep W TOJIOB IILTIO3a C JIMIEBBIX CTOPOH JIOJDKHBI OBITH
YCTpOEeHBI TapareTsl BeIcOTOM He MeHee 1,1 M, paccunTaHHBle Ha HaBai
CyIOHA, WIH OXpaHHBIE OTPAaXKACHUS, OTHECEHHBIC OT JIMICBOW TpaHH Ha
paccTosiHue, HCKITIOYAroIee HaBal Ha HUX CYHOB.

BepxHeil wacTm nMIEeBOW TpaHW CTEH WM TApareToB JOJHKHO OBITh
MPUJAHO OYepTaHHE, HCKITIOYAIOIIee 3aBUCaHNE CyTHA IPUBAIBHBEIM OpycoM,
a KOP/IOH JOJDKEH OBITh OOJIMIIOBAH METALIOM.



TIPUJIOXEHUE 4
Obsizamenvroe

TPEBOBAHUSA K KOMIIOHOBKE IIJIIO30B B I'UAPOY3JIAX 1 HA
CYJOXOJHbIX KAHAJIAX

1. [Imo3bI a cocTaBe TUAPOY3Ta HA CBEPXMATHCTPAIBHBIX M MAruCT-
PabHBIX BOJAHBIX MYTSX, & TAK)KE Ha CYMOXOIHBIX KaHaJIaxX, KaK MPaBUIIO,
JIOJDKHBI OBITh OJJHOKAMEPHBIMH. MHOrOKAMEpHbIE ILTIO3bI U IIUTIO3BI C
pa3be3aHBIME Obe(haMu TOMYCKAIOTCS MPH HAJICKAIEM 000CHOBAHHY.

2. TlogxomHble KaHAaNbl MUIO30B, COMPSATacMble C PYCIOM PEKH,
BOJIOXPAHUITUIIIEM WJIH KAHAJIOM, CJEAyeT MPOEKTHPOBATh C YYETOM
BO3MOXHBIX MEpePOPMUPOBAHKI PyClia, UCKIIOYEHHS 3auWiicHHs BXOJa U
MOMAaaHus B HETO JIbJIA U IIYTH.

Bxozbpl B TMOAXOMAHBIC KaHAJIBI U3 PEKH CIIEAYeT, Kak MpPaBmIo,
pacmojarath Ha BOTHYTOM, IPHKHMHOM Gepery.

3. B paiioHe compspKeHUs! MOAXOMHBIX KAHAJOB IIII030B C PEKOU HITH
BOJIOXPAHWIUINEM HAUOOIBIINE MPOJOJLHBIC CKOPOCTH TCUCHHS HEIOJDKHBI
npeBbimaTh 2,5 M/c Ui CBEPXMArHCTPAIBHBIX U MAardCTPAIbHBIX BOJHBIX
nyreid u 2 m/c - A BOJHBIX MyTed MECTHOTO 3HAYEHHS; a MOJXOJHBIX
KaHajgax MOpOJOJbHBIE CKOPOCTH JIOJOKHBI ObiTh He 6onee 0,8 wmlc.
HopmManbHas Kk OCH CyIOBOTO XOJla COCTABISIOINAS CKOPOCTH TCUCHUS ISt
BOJHBIX IyTeW BCEX KaTeropwii B paiiOHE BXOAa B IOJXOJHBIC KaHAJbI
JomkHa ObiTh He 60Jiee 0,4 M/c, HETOCPECTBEHHO B CTBOPE BXOJ/1a M B CAMOM
KaHaje He Jo/okHa mpesbimarh 0,25m/c, a B mpejenax npuYaibHBIX CTEHOK
Ha mmpuHe 1,905 oT nuieBoi rpaHu mpuYana W riiyOWHE, PaBHOU OCajKe
PAacYeTHOrO Cy/IHA, KaK MPABUIIO, OTCYTCTBOBATH ITOJIHOCTBHIO.

CKOpOCTH TEYECHUS BOIbl B paliOHE CONPSDKCHUS KAHAJIOB C
BOJIOXPAHUITUIIIEM WJIM PEKOW HE JOJDKHBI MPEBBIIIATH JIOMYCKAEMBIX
CKOopocTeli mpu  HauOoyiee  HEOJNATONPUSATHOM  JUIS  CYJOXOJCTBA
THPABIUYECKOM PEKUME pabOThl THAPOY3IIa.

4. Tlpu OTCYTCTBUU JAaHHBIX O CKOPOCTH TEUEHHs BOJbBI Ui MpeaBa-
PHUTEIBLHOTO MPOCKTUPOBAHKS HAIMPABJIECHHE CYJOBOTO XOJa HPU BBIXOE
MOJXOJHOTO KaHalla B PEKY WM BOJOXPAHHJIHMIIE JOIMYCKAETCS HAa3HAYAThH
MOJT YTJIOM K OCHOBHOMY TE€YCHHIO HA 3TOM y4acTKe, HE MPEBBIIIAOIIEM:

HA CBEPXMAruCTPaIbHBIX U MAarUCTPATbHBIX
BOJIHBIX ITYTAX vvvvrrrnrnnnnnsnenenns 25
Ha BOIHBIX ITyTSX MECTHOTO 3HAYCHUH ...... 30°

5. B cocraBe ruapoy3ioB IUTIO3bI CIEAYET pachoiarath, Kak MpaBuiio, B
HIDKHEM Obede. PacrmonoxeHue OJHOKAMEPHBIX MM BEPXHEH KaMepsl
MHOTOKaMEpHBIX IIUTI030B B BEepxHEM Obede Truapoysia JOMyCKaeTcs: Hpu
Ha/uieKaieM  OOOCHOBAaHWHM, IIpU  HEOJNAroNmpUSTHBIX  HHIKCHEPHO-
TEOJIOTUYECKUX W TOMOTpadUvecKUX YCIOBHSIX B HIKHEM Obede Wi 1o
YCJIOBHSIM, JAUKTYEMbIM TPaHCIIOPTHOW MAarucTpaibio, IepeceKaromien
CYZIOXOJIHbIE COOPYKEHUSI.

st
N la y le . la s
| 1 2 /l’
——3
S
CA

N Y/

Yepr. 1.Cxema Cya0X0JHOTO IIII03a C MOJXO0AaMHU
1 - ock cynoBoro xoja; 2 - nUIr03; 3 - pallychl IOBOPOTA CyAHA



6. CynoxoaHas Tpacca uuto3a (dept. 1 ) qomkHa ObITH NPSIMONUHEHHON
Ha y4JacTKe JJIMHOW He MeHee BennuuHbl 1,1, onpenensemoii no gpopmysie

lg =1, +2(|a +|S), 1)

rie || - nMHA 1UTI03a, BKITFOYAst TOJIOBBI;

la - uMHA BepxHero (HMIKHErO) ydacTKa II0AXO0ja, ONpelesseMas Io
00s13aTeTLHOMY TIPHIIOKESHHIO 5;

ls - IIMHA pacyeTHOro Cy/IHa.

JnuHy MpSMOIMHEHHOTO y4acTkKa |g OTycKaeTesl yMeHBIATh B Ipeaesax
Y4aCTKOB BEPXHETO W HIDKHEr0 IIOIXOJOB IO COIVIACOBAHHUIO C
Munpeupnorom PCOCP wimm ynpaBieHWsIMH pedHOro (JioTa COIO3HBIX
pecny0iMK Ha Bennunny He Oonee 2,

7. Och MPSMOJIMHEWHOTr0 Y4acTKa MOJXOIHOTO KaHaja JOJDKHA COIps-
raTthCsi C OChIO CYIOBOTO XOJia B KaHajle WM BOJOXPaHHJIMIIE 1O KPHUBOH,
OYepUYCHHOM pammycoM I (paauyc MOBOPOTa CyZHA), KOTOPBIHA TOMKEH OBITh
HE MeHee ISITW JUIMH PAacyeTHOro CyJHa WIA TpeX MJIMH PacdeTHOTo
TOJIKAEMOI'0 COCTaBa.

8. MocToBble Mepexopl TPAHCIOPTHBIX MAarucTpajell IMepeceKaroline
LITIO3bI, CIIEAYeT YCTpPauBaTh, KaK MPABHIO, Yepe3 HWKHIOI WM OJHY W3
CpeaHuX (111 MHOrOKaMEPHOI'O IIUTK03a) TOJIOB.

9. YyacTKki KaHAIOB Ha JJIMHE MOJXOAa K IUTI03Y |, JTOKHBI MMETH
OTPaKICHHUS BO BCEX CIydasx, KOTa BbICOTa TOMEPEUHOM U KOCO# (C yriom
Goiiee 45° ) BeTPOBOI BOJIHBI Y IPHYAJIOB LIUTIO30B MOXKET ObITH Gojiee 0,6um ¢
pacyeTHoil 00eCle4YeHHOCThI0 IO CYMMapHON MPOJOJDKUTENLHOCTH B
HABUTAIMOHHBIN TIEpUOJ JJIs1 BOJHBIX IyTeH, %0:

CBEPXMAruCTPaJIbHBIX U MATUCTPAIBHBIX ......... 2
MECTHOTO 3HAYCHUS ......cevvrvnrnn. 5

10. TIpsAMONMHEWHBIA YYaCTOK MEXIy IBYMS IIIIF03aMH, PacIoja-
raeMbIMH TIOCJIEIOBATENIFHO HAa CYIOXOIHOM KaHane (d4epT. 2, a), JMOJLKCH
OBITh 10 YCJOBHSAM DACXOXKACHHS CYIOB HE MEHEC BEIWIUHBI |,
oTIpeIeNIIeMOit 1o popMmyJie

Icl=2(|1+I2)+|3, (2)
rae  ly,lpl3 - anuHBL yuacTKOB, ompeaensieMble COrNIACHO TPeOOBaHUSIM
00513aTeNBHOTO MPHIIOXKEHUS 5.
[Ipu pasmenieHuM ABYX LUIIO30B HAa KPHUBOJMHEHHOM Yy4yacTKe KaHalia
(uept. 2, 6) paccTOsIHUE MEKIY HUMH JOJDKHO OBITh HE MEHEE BEIHYUHEI | g,
orpezenseMon o ¢popmyie

Ic2=2(I1+I2+I3+IS)+Ir, (3)
raoe ls, - IMHA PacYeTHOTO CY/HA;
|r, - JJIMHa KpHBOJ’IHHeﬁHOﬁ BCTaBKH, oqepquHOﬁ paanycom
I.
a) {r

Yept. 2. Cxema pa3MelIeH s OCIeI0BATEIbHO PACIIONATaeMbIX [ILTI030B
Ha CyJIOXOJHOM KaHaje
a - Ha IPSMOJIMHEHHOM y9acTKe; 6 - Ha KpUBOJIMHEHHOM yJacTKe KaHaia



11. B MecTax pacmoyIOKCHHs Ha MOAXOAaX K IUTI03aM COCPEIOTOYCHHBIX
3a00pOB WM BBITYCKOB BOJIBI M3 JIPYTHX THUAPOTEXHHUYECKUX COOPYKCHHU
JIOJDKHO OBITH MPEIYCMOTPEHO YIIUPEHHUE IMOAX00B, KOTOPOS Ha3HAYACTCS B
3aBHCHUMOCTH OT BEJIMYHMHBI peri(a, UCIBITRIBAEMOTO CYTHOM IOJ] BIUSHHEM
MOMEPEYHOTr0 TEUEHUs, CKOPOCTU KOTOPOTO NPU HAUHUBILIEM CYAOXOIHOM
ypoBHe He moikHbI mpeBbimartk 0,25 m/c. ComnpsbkeHWe YIIUPEHHOTO U
HOPMAJIbHOTO CCUCHMI KaHajia BBIMOJHACTCS IUIABHO Ha jiuHE He MeHee 20
VIIMPEHU B KXY CTOPOHY OT TPaHHIl BOJOCOPOCHBIX (BO03a00pPHBIX)
COOPYKEHHI.

TIPUJIOXEHUE 5
Obsizamenvroe

TPEBOBAHUS K TABAPUTAM U KOMITIOHOBKE IIOJAXO40B K
HIJIIO3AM

1. Pasmepsl u oOuepTaHus] TMOAXOJOB K I[LII03aM B IUIAHE JIOJDKHBI
obecrieynBaTh PACXOXKACHUE MUIIO3YeMbIX CYAOB MPH JBYCTOPOHHEM
JIBWKeHun. Ha  mepwon  BpEeMEHHOH  OKCIUTyaTallid — [UTI03a  [pU
CTPOUTENLCTBE THUAPOY3da JOMYCKAETCS YCTPOMCTBO — MOAXOMOB ISt
OJTHOCTOPOHHETrO JIBHXXKEHHS C pa3be3aMd WK 0€3 HUX 0OpH YCIIOBUHU
obecrieyeHUs1 HEOOXOIMMOM MPOIYCKHON CITIOCOOHOCTH.

2. Toaxoapl K HUTIO3aM O B3aMMHOMY DACIOJIOKCHHUIO HX OCH H
MPOJIOIBHON OCH IILTI03a TIOAPA3ACIISIOT Ha CIICIYIOIIHE:

cummeTprunsle  (depr. lag) - OCHM MOAXOAHOrO KaHaja M IILIH03a
COBIAJAIOT;
L la y, Tparuys: cydoes:x
a) Ocs wimo3s xX0008

.-—_‘!1.—1——.— --JT
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Yepr. 1.Cxema MoAXOIHBIX KaHAIOB K IUTIO3Y
a - CAMMETPHUYHBIN; O - TIOTYCUMMETPUIHBIN; 6 - HECUMMETPUIHBIN

noJrycuMMeTpUuHble (depT. 1, 6) - OCh HMOAXOJHOIO KaHalla CMeLIeHa
OTHOCHUTEIILHO OCH IIIJTI03a B CTOPOHY OT MPUYAILHON JJMHAU TaKUM 00pa3oMm,
YTO PACCTOSHUE MEXIY JIMIIEBOW T'PaHbIO YCTOEB TOJIOBBHI IIII03a W TIPH-
YJaIbHOM JINHUEH HaxOoAuTCs B rpeaenax ot 0,2 pacueTHO# MIMPHHBI CyIHA 10
PACCTOSIHUS, COOTBETCTBYIOIIETO CHMMETPUYHOMY TIOJIXOY;

HECUMMETpHUYHBIE (4epT. 1,6) - 0Ch MOAXOIHOrO KaHajia PacIIoIOKeHa 10
OTHOIICHWI0O K OCH IIJII03a TaK, YTO MpUYaIbHAs JIMHUSA MPOJOJDKAET
JIUIIEBYIO TPaHb YCTOEB TOJIOBHI IIUTI03a WJIM CMEIICHA OT Hee Ha PacCTOSHHE
He 6osiee 0,2 pacueTHON MIUPUHBI CyIHA.

3. [lupuHy CyZOBOrO XOJa IMOIXOMHBIX YYACTKOB C MPSIMOJHHCHHBIM
JIBIKCHHEM Ha YpPOBHE pPACUETHOW OCAaJIKH TPH HAWHU3IIEM pPacCueTHOM
CYZIOXOJHOM YPOBHE CJIeAyeT NMPHHUMATh HE MEHee BEIMYMHBI b, ompeme-
JISIEMOM TI0 CIIEAYIOIIMM (hopMyITam:

JIJIs1 OTHOHUTOYHBIX IILJTI030B

b=1,3px +be); 1)



JUTSL IBYXHUTOYHBIX [UTIO30B
b=1,3p +he + bs), (2

rae  bg,beo,bg - mmpuHBl pacxoasmuxcst pac4eTHBIX CY/I0B.

IupuHy CyqOBOrO XOAa MOJXOJHBIX YYaCTKOB JBYXHHUTOYHBIX ILTIO30B
CllelyeT MPUHUMATh HE MEHEe PACCTOSIHUS MEX]y JIUIEBBIMH TIPaHIMHU
BHEIIIHUX CTE€H KaMeP CMEKHBIX IIUTIO30B.

B moaxogHOM KaHajie JBYXHMTOYHOIO IIUTI03a TMPH  Pa3MEIIEHUU
NPUYAITBHOMN TMHUK Ha MTPOIOKEHUH MEKKAMEPHOTO MPOCTPAHCTRA IIMPUHA
CYZIOBOTO XOJ[da K KaKIOH HUTKE ONPEAENAETCS KakK JUIsi OJAHOHHTOYHOTO
IITF03a U3 YCIOBUsI 00ECIICUSHHUS PACXOXKICHHS ABYX CY/IOB.

4. PacueTHasi riiyOMHA CYJOBOTO XOJa MOAXOJHBIX KAHAJOB MPH PacyueT-
HOM HAWHU3IIEM CYIOXOIHOM YPOBHE JOJDKHA MPUHUMATHCS He MeHee 1,3
CTaTHYECKOM 0CAJIKU PACYETHOT'O CY/IHA B [TOJHOM TPYy3Yy.

Ipu HagmexameM OOOCHOBAHWUM JIOIMYCKACTCS YUYUTHIBATH JOMOJIHH-
TEJILHO 3aI1ac Ha 3aHOCUMOCTD [TOXO0/I0B.

5. lnuHa BepxHero (HWKHEro) yvacTka moaxona (d4ept. 2), B mpeaenax
KOTOPOrO MPEJyCMATPUBACTCS PACXOXKICHUE BCTPEUYHBIX CYIOB, JOJDKHA
ObITh HE MEHEE BEJMUUHBI |5, onpesiensiemMoit o Gpopmyiie

lo = 1+ o+, Q)

rue l; - nuHa yyactka, pasHas 0,51,

n
I3 - nnuHa yyacTtka, paBHas %ls ;

I, - anuHAa ydyacTKa, Ha KOTOPOM CYIHO TIPH BCTPEIHOM
JIBIDKEHUH MEPEeXOANUT C OCH IUI03a Ha OCh CYHOBOTO
X0J1a B KaHaJle, onpeaesseMas o popmyIe

Iy =15 +dar ~¢), @)

3aech  |g- AnMHA pacyeTHOro Cy/Ha;

I - pamuyc TPaeKTOPHM LEHTpa TKeCTH cyaHa (paauyc
NOBOpOTa CyAHA), NMPUHUMAeMbIi HE MEHee TpeX JUIHH
pacueTHOro CyjHa,

€ - CMEIIEHHE OCU CYIOBOrO X0Ja B KaHaJe OTHOCUTEIBHO OCU
IIII03a TIPU BBIXOJE WM BXOJIE CyJHA.

BennunHa cmenienus C onpenensiercs 1o popMyiiam:
IIPU CUMMETPUYHOM MOJIXOAE

¢ = 0,80:+0,5Ab; (5)
TIPY TIOJTyCUMMETPHUYHOM TIOJXO0/IE
¢ = 1,%s+0,5b-a,, (6)

JUISL TIO/IX0/1a, B KOTOPOM
0,7% <an< 13bs + 0,25\b,
u ¢ =amn-0,7s ©)
UIS IOXO0/14, B KOTOPOM
1,30, + 0,29\b <a,, < 1,3 + 0,50b;
[PY HECUMMETPUYHOM TI0IX0IE

¢ =1,205+0,5b , (8)
rie bs - mwpuna pacuernoro cyngHa;
Ab - ymmpenwe, ompenenasemoe MO 0. 6 HACTOALIErO
HPUIIOKEHUS;

8y - CMEUIECHUE JHULEBOH rpaHy III03a.
npuyana oT ocu
Ipu onpenenenun ly,l5l3 pacuerHpiMH creayeT mnpuHHMATh Ccyna H
TOJIKa€MbI€ COCTaBbl HAHOOJBIICH JTHHBI.
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‘{epT. 2.Cxema O4YepTaHusl B IUTAHE MOAXOJAHOI'0 KaHajla K LT3y

6. Iupuna cymoBoro xoia Ha yvactkax |, u l3 (uepT. 2) mpu moode-
PEIHOM JBIXKEHWHM [0 KPMBOM CYIOB B [BYX HAIPaBICHHUAX [OJDKHA
NpUHAMATBCS paBHOM b + 2Ab. 3a mnpemenamu 5THX YYacCTKOB IpH
OZHOBPEMCHHOM JABIDKCHHM 0 KPHBOW CyIOB B JBYX HalpaBieHWsX - b +
2Ab.

Vumpenne 2Ab onpenensieTcst mo Gpopmyiie

2
|
Ab=0,35>, 9)
r
rae IS U ur - CcMm. II. 5 HACTOAIICTO MPUITOKCHUS.

Iepexomuplii yuactok |4 (cM. uepT. 2) HOKEH MPUHUMATHCS [JIMHOM He
menee 20 ymmpeHudl B KaKIyl0 CTOpOHY. [Ipu compspKeHHM ITOJXOJHOTO
KaHaja B IpeJesiax MepexoHOr0 y4acTKa WIIM HEMOCPEICTBEHHO 33 HUM C
Obe(OoM MM IEPEXOIHBIM y4aCTKOM ITOJIXOJHOTO KaHaja COCEJHEro LUI03a
ero creayeT NpPUHHUMATh HA BCEM MPOTSHKCHHUHM —yumupeHHbIM  (6e3
HEePEXOJHOTO YYacTKa).

7. Ilpn nmpOEKTUPOBAaHMM WIIIO30B, BXOJSIIMX B COCTAB T'MAPOY3JIOB C
BOJIOCOPOCHBIMH COOPYXKCHHUSIMHU, PACIIOJIOKEHHBIX Ha CBEPXMAaruCTPaibHBIX
Y MarucTpajbHBIX BOJHBIX IyTSX, YCIIOBUSI BXOJA, CTOSIHKH, JIBIDKCHUS U
Ipeiida cynoB B MOIXOMHBIX KaHAIAX JOJDKHBI, KaK MMPaBUIIO, ONPEAEIISTHCS
IO IAHHBIM JIJa0OPAaTOPHBIX UCCIIEIOBAHHH.

Jnist 11110308 Ha BOJHBIX ITYTSIX MECTHOT'O 3HAYEHHS TaKHE UCCIIECAOBAHUS
BBITIOJIHSIOTCS TOJIBKO TPH HaJUIeXaleM 000CHOBaHUH.

8. B BepxHeM W HIDKHEM Obedax ILIF030B, KaK MPaBUIIO, JOJDKHBI OBITH
HPEeyCMOTPEHbI NPEAILII030BbIE PEHAbl, NpeJHa3HAuYCHHBIC IUISI OTCTOS
CYZIOB B OXKMJIQHWH IIUTIO30BAHUS, NIPU IEPEMEHE TATH, Iepe(OpMHUPOBAHUI
COCTaBOB M IUIOTOB, a TaKkXe B IMEpHOA ILITOPMOB MU IUTOPMOBOTO
HpeypeRICHUS.

[peanuto30Bbie peiibl JOJKHBI PACIIONIAraTbCsl Ha €CTECTBEHHBIX WIIH
CO3/1aBaEMbIX IIyTEM YCTPOWCTBA OTPaJAUTEIbHBIX COOPYXEHUH aKBaTOPHSIX,
HETIOCPECTBEHHO MPUMBIKAIONIMX K IT0/IX0/1aM IIUII03a, C BEICOTOW BOJIHBI Ha
CynOBBbIX peiiax 1o 1 M u Ha pelinax nepedopmupoBanus mwioros 1o  0,6u.
Yxa3aHHbIC BBICOTHI BOJIH NMPUHUMAIOTCSI C paCYETHON 00ECIIEUeHHOCTBIO 110
CYMMapHOW NPOJODKUTEILHOCTH B HABUTaUMOHHBIA nepuon 2% s
LIJIIO30B HA CBEPXMAarucCTPalbHBIX M MarucTpajbHBIX BOAHBIX MyTsX U 5%-
Ha BOJIHBIX ITyTSIX MECTHOTO 3HAUCHHSI.

PaccrosiHue ot peiina 10 KOHIA mpuYajia B MOJAXOJE, Kak MPaBHIO, HE
JIOJDKHO IIPEBBIIIATH TPEX IOJIE3HBIX JUIMH Kamep.

TTPUJIOXXEHUE 6
Obsizamenvroe

TPEBOBAHUSA K CUCTEMAM IIUTAHUA IIJIFO30B

1. OCHOBHBIE CHUCTEMbI MHUTAHUS ILIKO30B, MPUMEHSIEMbIE Ul HATIOJHE-
HUSL ¥ OTIOPOXHEHUS UX KaMep, MOPa3IesTioTCs:
a) mo crmoco0y Mmojaud BOJBI B KaMephl M BBIIYCKY €€ M3 Kamep Ha
COCPEIOTOYCHHYIO;
pachpeeuTebHyIO;
6) o crmocoOy 3abopa BoJbI U3 BepxHEro Obeda U cOpoca ee B HIDKHUIN
obed

B IIpeAeiax NOAXOJHBIX KaHAJIOB;



BHE MPEJICIIOB MOJXOIHBIX KAHAJOB.

Moryr TpUMCHATBCS CHCTEMBl IHTaHWSA B  KOMOWMHAIIMK W3
BBIIICTIPUBEICHHBIX.

2. CucremMbl NMUTAHUS CYJOXOJHBIX IUTIO30B JOJDKHBI OTBEYATh CIICAY-
FOILIUM TPEOOBaHUSIM:

a) TMPOOJKUTEIBHOCTh HAIMOJHEHUS U OMOPOXKHEHUS KaMephl JOJDKHA
COOTBETCTBOBATH 3a/IaHHON CYIONPOITYCKHOW CIIOCOOHOCTH IILTFO3a,;

0) peXHMbl HAMOJHEHWS W OMOPOXKHEHUS JIOJDKHBI 00ECHEeYMBATH
HOpPMAITbHBIC YCIIOBHS CTOSIHKH CYAOB B Kamepe W paboThl 000pyJ0BaHUs, a
TAKXKEC HOPMAJIbHBIC YCJIOBUS CTOSHKA UM MaHCBPUPOBaHHS CYyJIOB B
MOJXOMHBIX KaHajlaX, B TOM 4YHCIC NpPU HE3aBUCHMOW paboTe Kamep
MHOI'OHMTOYHBIX IIJIIO30B, HMEIOIIMX OOI[Mil IOAXOMAHOW KaHald. ITH
YCIIOBUSL ONPEACTSIOTCS JIOMYCTUMBIMH  3HAYCHHUSIMH  MPOJIOJBHBIX U
MOTIEPEYHBIX COCTABIISIOIIUX THIPOAMHAMHYCCKUX CHJI, BO3JICHCTBYIOIIUX B
Mpolecce IUTF30BaHUS M MOCIIe HETO Ha CTOSIIME B KAMEpe WK Y Mpryalia
CyJa, a TaKXKe JOMYCTUMBIMU 3HAYCHUSMH MPOJIOJIEHBIX U MOMEPEYHBIX CKO-
pocTeil TeYeHUsT B MOAXOHBIX KaHAllaX, OMPECIIACMBIMU B COOTBETCTBUH C
00513aTEFHBIM MPUIIOKCHHEM 4,

B) BO3JCHCTBHE MOTOKA HA 3JEMEHTHI [UII03a, & TAKXKE HAa PYyCclIo U
KpCIUICHHE KAaHAJIOB MPH MHOTOKPATHOM HAIMONHCHUU M OMOPOXKHCHHUU
KaMepbl He JOJDKHO BBI3BIBATH UX TOBPEKICHHUS;

r) KOHCTPYKIIUH DJIEMEHTOB CHUCTEMBI MHUTAHUS JOJDKHBI OBITH JIOCTYII-
HBIMH IJII OCMOTpa M PEMOHTA, a TAaKXKE NOJDKHBI 00ECHeYuBaTh OBICTPOE
MPEKpAIICHUE HAMOJHCHHS WIN OIOPOKHCHHS KaMepbl, Oe30macHoe s
CYJIOB, HAXOJSIIIUXCS B KAMEPE U Ha MOJX0/1aX;

JI) IPOHUKAHUE MOPCKOM BOJbI B MPECHOBOIHBINA BOJOEM, OTPaXKIaeMbIil
HATIOPHBIM (DPOHTOM, B KOTOPBIN BXOJHUT CYAOXOIHBIN IUIIO3, JOJDKHO OBITH
HCKITIOYEHO.

3. JIng numo30B Ha CBEPXMArdUCTPAIBHBIX M MATMCTPATBHBIX BOJHBIX
MyTAX, a TaKKe JJIs IUII030B C Hamopamu Ooinee 6 M Ha BOIHBIX MyTSIX
MECTHOTO 3HAYCHUS JIEMEHTHI CUCTEMbI ITUTAHUS JOJDKHBI ONPEIEIIATHCS O
JTAaHHBIM JJA00OPATOPHBIX Y HATYPHBIX HCCIICAOBAHHA.

4. IIpofoNbHBIC U MOTEPEYHBIC COCTABIISIONINE THAPOIMHAMUYICCKUX CHII
OIMPENEISAIOTCS PAacyeToOM WM Ja0OpPaTOPHBIMU HCCICAOBAHUSIMU U HE
JIOJDKHBI TIPEBBIIIATS!

JUTSI IPOJIOJIBHOM COCTaBIISIOLIEH

F=14D, (1)
rae D - BOAOU3BMCHICHUEC PpACUCTHOro0 CyJHa WIN HaI/I60J'II)HI€FO
Tpy30BOI'o CyJHa B paCHY€THOM COCTaBC B IOJIHOM IpYy3y,

kH;

Ut TioriepevHoit cocraisromieit 0,5F;.

B kamepe u y npuuaioB, He OOOPYMOBAHHBIX MOJBUKHBIMH PBIMAMH,
BEJINYUHBI MIPOJIOJIBHBIX U MOMEPEUHBIX COCTABISIONINX THAPOIMHAMUYECKIX
CHJI CIIe[lyeT YMHOXKaTh Ha BEIMYMHY COSG, rae [ - yron B BEPTHKAIbHON
IUIOCKOCTH MEXKIY KaHaTaMH, YICP)KHBAIOIIMMH CyIHO 3a [PHYAIbHBIC
TyMOBI IIPY PACYCTHOM HAWHM3IIEM CYIOXOTHOM YPOBHE BOIBI, U TOPHU30H-
TaJIBIO.

5. Be100p CHCTEMBI IMTAHKS CACIYCT IPOU3BOANTE B COOTBETCTBHH C  II.
2 ¢ COOMTIOICHUEM CIICAYIOIINX YCAOBHUIA:

Hy
npu 3HaueHUIX logfy < 2000u — < 2,a takke Hy < 15w, (rae lge-

|
nojyie3Has JUIMHa KaMmepbl, M; Hy - pacueTHbId Hamop Ha Kamepy, M; h -
riyOMHa Ha IIOpOre), CleAyeT NPUHHUMATh COCPEJOTOUYEHHYIO CHCTEMY
MUTaHUs 1DTr03a. 1Ipy OOJBIIMX 3HAYCHUSX yYKa3aHHBIX IMOKas3aTeled W Ipu
Hy > 15« crneayer, Kak MpaBwWjIO, IPUMEHSTh PACHPEACTUTEIBHYIO CHCTEMY

MTUTAHUS.

6. IIpu HamosHeHHH (OIIOPOKHEHUH) KaMEPHI IIUTI03a HAMOOJIBIINI HHEP-
[MOHHBII [TObeM (CIIaj) YpPOBHS BOJBI B HEM HE JOJDKeH npeBbimars 0,25M.

K MoMeHTy OTKpBITHS BOPOT III03a MEeperiaj; ypOBHEH MEeX1y KaMepou 1
6pedom He moipkeH npeBsimarh 0,2v.



7. CucreMbl IMTaHUS PacCUNUTHIBAIOTCS, NPUHAMAS MPOIOJDKUTEIEHOCTD
OTKPBITHS 3aTBOPOB PAaBHOM: IPH HAINOJIHEHUH KaMep Ul COCPEIOTOUYECHHBIX
cucreM nuranus - He 6onee 0,8 u pacnpenennuTenbHBIX cucteM - He bostee 0,6
HPOJODKUTEILHOCTH HAIIOJHEHUs; TPH OMOPOXXHEHWH KaMmep Ul JIOOBIX
cucreM - He 6osiee 0,6 POIOIKUTENILHOCTH OIIOPOXKHEHHSI.

Jns 1UII030B € COCPEIOTOYEHHOM CHCTEMOW MHMTaHus B IEIIX
COKpalleHUss BPEMEHH, 3aTPayMBacMOro Ha IIII030BaHUE, M YBEIHMYCHUS
HPOIyCKHOM CIIOCOOHOCTH IIJTI030B JIOIyCKaeTcs HNPUMEHSTh
MHOTOCKOPOCTHbIE M AN (HEepeHIMPOBAHHBIC VISl Pa3IMYHbIX THUIIOB CY/I0B U
HayallbHBIX INIyOUH B Kamepe Ipa(uKy OTKPBIBAHUS 3aTBOPOB rajiepei.

8. [l perynmpoBaHusl ypOBHEH BOJBI B MEXKIIUIIO30BBIX Obe(ax ciiemyer
IpesycMaTpyuBaTh PEryisTopsl ypoBHEH ObedoB, KOTOpPBIE JOJDKHBI OBITH
paccuMTaHbl Ha TPOINYCK HE MEHEe OJHOHM CIMBHOM NPH3MbI B TEYEHHE
OJTHOTO IIJIF030BAHMUS 110 OJTHOI HUTKE IIUTIO30B.

9. B MHOrokaMmepHBIX IIUIIO33aX NPH 3HAYUTENIBHBIX KOJICOAHMSIX CyHO-
XOAHBIX ypPOBHEeH BOAbI B Obedax NpH HaUIeKaleM OOOCHOBaHHU
JIOIyCKaeTcs IpegycMaTpUBaTh YCTPOHCTBO BOZOCIMBOB BO BTOPOH U
nocyielHe Kamepax Juisi cOpoca M3JIMIIKOB BOJBI CIMBHOW HpU3MBI. Bepx
BOJIOCJIUBHBIX OTBEPCTHH CIleIyeT pacloyiaraTb Ha INIyOMHE HE MeHee
HanOOJIBILCH OCA/IKN CyIHA. CYUTAst OT OTMETKH I'peOHsI BOJOCIIUBA.

TIPUJIOXEHUE 7
Obsizamenvroe

OIIPEJEJIEHUE PABMEPOB ITPUYAJIbHBIX U HAIIPABJISIIOIIAX
COOPYKEHUN

1. IlpuyanbHBIC COOPYXKEHHS CJICIYeT PacloiaraTth B MPHUIENAX JITAHBI
YYaCTKOB TOJXOJOB K HUIO3Y lo, ¢ MpaBoil CTOPOHBI CyIOBOTO XOJa JUIs
BXOJSIIMX B IUIO3 CYIOB TNPHHUAMAs HANpaBICHHE WX JBWKCHUS, Kak
NpPaBWIO, MPAaBOCTOPOHHUM. PacronokeHHe Npudana ¢ JIEBOH CTOPOHBI
CyJIOBOTO  XOJa  JONyCKAaeTcs TpPU  HAUIeKaeM  OOOCHOBaHHHU
JICBOCTOPOHHETO JBIKCHHUS CYI0B HA MOJIX0/IaX.

2. Tlo ycrioBUsSIM KOMITOHOBKH COOpYXeHHi (Hampumep, OpU Hema-
PAJUIENILHOCTH OCH CYJOBOTO XOJa B KaHAJlEe W OCH IIIII03a) JOIYCKAeTCs
NPUYATHHYIO JIMHUIO PACIojaraTh IMOJ YIJIOM, KakK MmpaBwmio, He Oonee 3° Kk
JIMIICBOW TPaHHM IIUII03a B CTOPOHY OT CyIOBOro xoja. [Ipu 3ToM moaxos! K
LT3y TO/DKHBI OBITh IPSMOJIMHEHHBIMU HA yuacTke |, + | B cooTBeTCTBHM C
00s13aTeNbHBIM TIpWIOKeHUEM 4. PacronokeHue NpUYanbHON JIMHUH O[T
yriioM Oonee  3°  HaneKUT OOOCHOBBIBATH HCXOIS M3  YCJIOBHH,
obecreunBarommuX 0e30MaCHBIN M yIOOHBIH TIOIX0A CYAO0B K MPUYATY U BXOJ
OT HEro B Kamepy IUI03a. Y JaJeHHBIA OT IIII03a KOHEI] MPUYAIbHOW JINHUN
JIOJDKEH COTPSATATHCS C TPAHUIIEH CYIOBOTO XOa.

3. Ilo xOHIAM NOPUYAIBHBIX COOPYKEHHI ClleAyeT MpeayCcMaTpHBaTh
KpHBOJIMHENMHBIE yyacTH (¢ pammycom He menee 0,2g), compsraromuecs ¢
Oeperom kaHanma, a TakKe IEHICXOJHBIE MOCTHKH MEXIy IpHYalaM |

6eperom Ha paccrostand He 6ostee 200M apyr ot apyra.
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Yeprex. Cxema NOAXOJHOTO KaHAJA K LT3y AJIS ONPEACTICHUS JITHHBI
OpHYATIbHO THHUH
4. JnuHy UpHYANbHOW JHMHMM LUTIO30B | (cM. yepTex) criemyer
ONpeneNsiTh OPH  OJHOCTOPOHHEM JBIDKCHHH CYIOB B KaXIOM U3
HampaeJeHHH MO GopMmyIie



n
NpH JBYCTOPOHHEM JBHKCHUHU CYZIOB - 110 hopMmyIIe
n
Im =Ty +%|3_V3v ()

rae |y - iMHA npuYanbHON JTMHUM, MPUHUMAaeMasi OT BEPXOBOM IpaHu
BEPXHEH TOJIOBBI MITH HU30BOW T'PaHU HIKHEH TOJIOBHI IIUTH034;

l11in - HAUMEHBIIIEE PACCTOSHUE OT BEPXOBOM rPaHK BEPXHEH T'OJIOBBI HIIH
HU30BOM TpaHM HIDKHEW TOJIOBBI IIII03a JIO HOCA IMEPBOTO OXHIAFOIICTO
NUTIO30BaHUS CY/Ka, OIpPEICIIEMOEC B COOTBETCTBUH C 00S3aTCIBHBIM
NPUIOKCHUEM 2;

n
%|s - CyMMa UIMH OAHOBPEMCHHO HLIIIO3YEMbIX W YCTaHABJIMBACMBIX B

KaMmepe IUTI03a B KWIBBATEP CY/IOB;

|, - nniuHa ydyacTKa, HA KOTOPOM CYOHO TIPH BCTPEYHOM JBIDKCHHH
TIEPEXO/IUT C OCH IILTI03a Ha OCh CYIOBOTO X0J1a B KaHaJIe;

ls - INIMHA pEIIETHOrO CY/IHa,;

Y - xooddunment, npuaumaemerii 0,2 mpu pacrosioxKeHHH NpUYaia B
KaHaJIe WIK 32 3alUTHBIMH JaMOaMK M PaBHBIN HYJIO B OCTAIBHBIX CIyYasix.

JUMHY TOpUYaNbHOM JMHHUM HAa BOJHBIX MYyTSIX MECTHOTO 3HAYCHUS
JOMYCKAeTCs YMEHbLIATh IPH OJHOCTOPOHHEM JABWXKCHHH CYIOB [0
pa3MepoB MOJIC3HOW JTHHBI KAMEPBI IILTI03a; MPU JBYCTOPOHHEM IBHKCHUH
CYIOB - IO pa3MepoB MOJIC3HO AJTHWHBI KaMephl LT3, HO C pa3MelIeHHEM
Hayajia MPUYAJIbHONW JIMHMKA OT BHEIIHEW TIPaHUd TOJOBBI III03a HA
paccTosiHud |;, B mpeenax KOTOPOro ClieAyeT NpeayCMaTpuBaTh YCTPOUCTBO
HANPABISIIOIIETO0  COOPYXKEHHS M OTACIBHO  CTOSIIIMX  HPHYATBHBIX
coopyxenuit (ObIKH, CBaiiHbIC KyCTHI U 1Ip.).

5. B ABYXHHTOYHBIX MITI03aX MPUYAIBHBIC COOPYXKEHHS B BEPXHEM MU
HIDKHEM TMOAXOIAaX, Kak MpaBWio, CICAyeT MpeAycMaTpuBaTh Ha
NPOAODKCHHH MEKKAMEPHOT0 MPOCTPAHCTBA.

6. Jlnsi miaBHOTO Mepexofa OT MIMPHHBI MOJXOAHBIX KAHAJOB K [IMPHHE
KaMepbl ~ CHeAyeT  OpeayCMaTpuBaTh  YCTPOWCTBO  HANPABISIOLINX
COOPYXKCHHH, IPUMBIKAIOIINX K JIUIEBBIM IPAHSIM TOJIOB IITO30B.

B [ABYXHHTOYHBIX LDI03aX TMPH OTCYTCTBHH HA IPOJOJDKCHHH
MEXKKAMEPHOTO  MPOCTPAHCTBA  OPHYATBHBIX  COOPYKCHHH  JOJKHBI
OpeIyCMaTpUBaThCs  HANPABIAIOIINE COOPYXKCHHS, MPUMBIKAIONIME K
JIMIEBBIM IPaHsAM BHYTPEHHHUX YCTOEB IOJIOB IILTO30B U 00pasyroLyue ¢ HUMU
0O01IMii KOHTYP.

ConpspkeHHe BHCIIHMX OYEPTAaHWH HAMPABILSIIOIINX COOPYXKEHHI ¢
JIMIEBBIMU TPAHSIMU TOJIOB IUTIO30B JIOJKHO OBITh IJIABHBIM.

7. Yron @ (cM. yepTexk) MeX Iy HalpaBICHUEM KacaTelIbHOM K 04ePTaHHIO
HATPaBISIIOIIETO COOPYKEHHS W OCIO MUTI03a HE TOJDKEH MPEBbIIIATD:

a) JUIS HATNPABIIONIMX COOPYXEHHH, pACIONOKEHHBIX CO CTOPOHBI
OpUYaIbHOM JuHNM, 25° - I [UDI030B HA CBEPXMArkCTPajbHBIX M
MarucTpaibHbIX BOAHBIX TyTsx u 30° - M NIII030B HA BOJHBIX ITYTSIX
MECTHOTO 3HAUYCHHS;

6) ISl OCTANTBHBIX HAMPABIIIONIMX COOPY)KEHHIA STOT YTOJI JOJDKEH OBITH
cootBercTBeHHO 501 60°.

8. JlnuHy HampaBIIONIETO COOPYXEHHS CIEAyeT YCTaHABIMBAThH B
3aBHCHMOCTH OT JUJIMHBI PACUeTHOTO cCyaHa. I[IpoeKmms Ha OCh IILTH03a
paboueii YacTH HAMPABISIIOIIETO COOPYKEeHHs |4, pacronoxkeHHo! B mpenme-
Jax MIMPUHBI CYJOBOTO XOJa, JO/DKHA TPHHUMAThCs He MeHee 1/2g st
COOpY)KEHMH, yKa3aHHbIX B II. 7a, u He MeHee 1/3g - IS COOPYKEHHIA,
YKa3aHHBIX B 1I. 7 0.

9. BosBhIllIcHHE Bepxa CTCH WM HMX MMApaneroB, a TAKKe IUIOMAnoK
NPUYATBHBIX W HAMPABILSIONIAX COOPYKECHHM HaJl PACUYCTHBIM HAUBBICIIIAM
CYIOXOMHBIM YPOBHEM BOJBI, WX [IAPHHA JODKHBI TPUHHUMATHCS B
COOTBETCTBHH C 00A3aTEIBHBIM MPUIOKEHHEM 3.

3aryOinieHie HHM3a KOHCTPYKIHMM JIAIEBBIX TUIOCKOCTEH MPUYATBHBIX W
HaIIPaBISIOMIUX COOPYKCHUM 0/ pPACUETHBIH HAWHU3IIHUKA CYIJOXOMHBIN
YPOBEHB BOJBI MTPH HAINYHNH TUIOTOBBIX TIEPEBO30K JODKHO MPUHAMATHCS HE



meHee 1,2 ocaaku mioTa, HO He MeHee 1 M, eciM HO THAPABIMYECKUM
yCJI0BHSAM He TpeOyercs Oosbliero 3ariayosneHus. IIpu oTcyTCTBUM IIIOTOBBIX
NEepeBO30K B IUII03aX, HE MpeJHa3HAUCHHBIX IS MPOIyCKa MalOMEPHOIo
¢nora, HHM3 KOHCTPYKUMM JIMLEBBIX IUIOCKOCTEH NPUYAIBHBIX U
HaIpaBJISIOINX COOPYKEHUH JI0JDKEH Ha3HavyaThcs He MeHee yeM Ha  0,5M
HIDKE BEPXHEro IPHBAILHOIO Opyca pacyeTHOro cyqHa B TIpy3y IpH
pacueTHOM HaWHM3ILEM CYyIO0XOJHOM YpOBHE. B mumro3ax, paccuMTaHHBIX Ha
HPOITYCK MaJOMEpHOro (JIoTa, HU3 3TUX KOHCTPYKLMH JIOJDKEH Ha3HAYaThCs
HE BBIILIE PACUETHOIO HAUHU3ILETO YPOBHSL.

Bepx mnpuuanbHOro M HAampaBISIOIIETO COOPYKEHHS CO CTOPOHSI,
oOpalleHHOW K CyJOBOMY XOJy, IOJDKEH HMMETh MapareT WM OXpaHHOe
OrpaXkIeHHE, OTHECEHHOE OT JMLEBON IPaHU HA PACCTOSIHUE, UCKITIOUAIOILEe
HaBasibl CyfaoB. IIpu OTCYTCTBHM 3aCBUIKM 3a COOPYKEHHSAMHU OXpPaHHOE
OrpaXkIeHUE YCTPAaUBAETCA U C THUIOBON CTOPOHBI.

MMPUJIOXXEHUE 8
Pexomenodyemoe

THUIIBI PBIBOITPOITY CKHBIX M PBIBO3AIIIMTHBIX
COOPYKEHUN

PBIBOITPOITY CKHBIE COOPYXXEHUSA

Yepr.1. Peiboxoansie coopyxkenust. JIOTKOBBIH pbIO0X0.
1 - BepxHsisi TOJIOBA; 2 - TPAKT; 3 - BXOJHOH OTOJIOBOK; 4 - IMOAXOIHOM
Y4acTOK; 5 - yCTpONCTBO LIS TallICHUs] CKOPOCTH BOJIBI B TPakTe; 6 -
YCTPOMCTBO LIS PETYIMPOBAHUS PacXoa; 7 - a3kl PEMOHTHBIX 3arpakICHUI
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Yepr. 2. PriboxonHble coopyxenus. [IpynkoBblii ppiooxon
1 - BepxHsisi TOJIOBA; 2 - KAMEPHI TPaKTa; 3 - MPYAKH IJIs OTAbIXa PBIO; 4 -
BXOJIHO OTOJIOBOK; 5 - MOJIXOAHOM y4acTOK; 6 - ma3sl PEMOHTHBIX
3arpaxJIeHui; 7 - TPaKT; 8 - yCTPONCTBO sl PETyIMPOBaHUsI pacxoa



Yepr. 3. Pri6oxomubie coopyxeHus. JlecTHHUHBIN ppIO0X0]

1 - BepxHsist roJIOBa; 2 - pa3feinuTeIbHbIE CTEHKH; 3 - KAMEPhI TpakTa, 4 -
TPaKT; 5 - BXOJHOW OroJIOBOK; 6 - IOIX0THOM y4acTOK; 7- 1a3sl PEMOHTHBIX
3arpakaeHui; 8 - UXTHOJIOTHYECKOe YCTPOHCTBO; 9 - ok nuranwus; 10-
JIOHHBIE BIUIBIBHBIE OTBEpCTHS; 11 - HOBEpXHOCTHBIE BIIBIBHBIE OTBEPCTHUS;
12 - ycTpoHCTBO [UISl pETYNIMPOBaHKS pacxoa
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Yeprt. 4. PribonorbeMHbBIE COOPYKEHHUS. PRIOOTIPOITYCKHOM MUTIO3
1 - Bepx0BOii (BBIXOJHOI) JIOTOK; 2 - aBAPHIMHO-PEMOHTHEIE 3aIPaXKICHHS;
3 - o0y IUTENEHOE YCTPOMCTBO; 4 - ppIOOHAKOIUTEND; 5 - 3aTBOPHI
9KCIUTyaTallMOHHBIC C OJIOKOM muTaHus; 6 - paboyast kamepa; 7 -
MUXTHOJOTHIECKOE YCTPOHCTBO
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Uepr. 5. PribonoabeMHbIe COOpYKEeHUS. [ napaBIndecKuii
PHIOOTIOTHEMHHK
1 - Bepx0BOii (BBIXOHOI) JIOTOK; 2 - aBAPHUUHO-PEMOHTHEIE 3aIPaXKICHHS;
3 - ceTuatsie 3aTBOPHI; 4 - MOOYAUTEIILHOE YCTPOMCTBO; 5 - 3aTBOPHI
9KCILTyaTallMOHHbIC U OJIOKOB MUTaHHUs; 6 - OJIOK MUTaHUs; 7 - BBIILUIBIBHBIC
OTBEPCTHUS; 8 - UXTUOJIOTHIECKOE YCTPOUCTBO; 9 - momxbeMHas miomiaaka; 10
- 00xoaHbIe ranepen; 11 - craroHapHbIe peIOO3aUTHEIC perneTky; 12 -
PBIOOHAKOITUTEITH
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UepT.6. PeibonogpeMHbBIE COOPYKEeHUsI. MeXaHUIeCKHA PHIOOTIObEMHUK

1 - BepxOBO#l BBIXOIHOM JIOTOK; 2 - aBaPHHHO-PEMOHTHBIC 3arpaskICHUS;
3 - kpaH; 4 - 1oOyauTEaBHOE YCTPORCTBO; 5 - prrOOHaKOMUTENb; 6 - padboyas
Kamepa, 7/ - HUIIA KOHTCHHEpa C IMOIBEMHOW IUIOMIAAKOM; 8 - ceTuaThie
3aTtBOpPHI; 9 - 010K nutanus; 10 - 3aTBOp OJI0KA MUTAHMS

PBIBO3AIIUTHBIE COOPYXEHUSA

Yepr. 7.CeTuatslii cTpyepeakTHBHBII Oapaban
1 - Tpy0a; 2 - npOMBIBHOE YCTPOUCTBO; 3 - ceTKa; 4, 5 - momunauky; 6 -
BCACHIBAIOIIAS JIMHUS

! 2 3 +

g 7 g
Yepr. 8.0ronoBok ¢ motokoobpaszosareiem (POIT)

1 - noToxooOpazoBareis; 2 -ceTka; 3 - nephopupoBaHHas BCACHIBAIOIIASL
Tpy0a; 4 - BOZONOABOISIIIMIA TPAKT; 5 - BOJOIPUEMHAs TPYOa; 6 - OrOJIOBOK
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Yepr. 9. KoHMUYCSCKHIA ABYXIIOIOCHBIN PHI003arpaIuTellb C

PBIOOOTBOIOM
1 - copoynepkuBaroIas pemerka; 2 - kamepa; 3 - 3arpaaurens; 4 - Tpyoda
prIO0OOTBOIA
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Yepr. 10. Konndeckuii 0JHOMOIOCHBIH pBIO0O3arpaguTesb ¢

pb1600TBOAOM (KOHYCHBII)
1 - copoynepKuBaromIas peIieTKa; 2 - 3arpajuTelib; 3 - pplOOOTBO
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UYepr. 11.BeprukanbHble ceTdaThbie, IepHOpUpOBaHHBIE WITH
(UIBTPYIONINE SKPAHBI
a - BepTUKAIbHBIHN dKkpaH; 6 - W - 00pa3Hblil 9kpaH; 1 - BepTUKaIbHBIN
9KpaH; 2 - MPOMBIBHOE YCTPOMCTBO; 3 - TIyXas 4acTh 9KpaHe; 4 - ppro00TBO

Yepr. 12.30HTHYHBIN OrOJIOBOK BOg03a00pa
1 - 30HTHYHBIH OTOJIOBOK; 2 - OTOJIOBOK BO103a00pHOM TPYyOHI; 3 -
Bomo3abopHas Tpy0a; 4 - OnopHast KOHCTPYKIHS
A-A

4

Yepr. 13.Pp1003amuTHEINA KOHIIGHTPATOP ¢ BEPTUKAIBHO cemnaparueit
pri6 (PKBC)
1 - Bo7032a00pHBIH BOJJOEM; 2 - OTOJIOBOK PHIO03AIUTHOTO
KOHLICHTPUPYIOIIEr0 CCOOpYKeHUs; 3 - 3a0pajibHas CTCHKA; 4 - JIOTKH -
KOHIICHTPATOPHI; 5 - OroJI0OBOK pbI000TBOMA; 6 - pEIO0OTBO; 7-
BOJIONIPUEMHUK; 8 - BO103a00pHBIE OKHa; 9 - conpsiraromas CTeHKa

MMPUJIOXKEHHUE 9

Pexomenodyemoe

OIIPEJEJIEHUE BOKOBOI'O JABJIEHUA I'PYHTA



OCHOBHOE JABJIEHUE I'PYHTA

AKTHBHOe 1aBieHue (4ept. 1)
1. B ciyyasx, OrpaHHYEHHBIX YCIOBUAMH: OBEPXHOCTH TPYHTA ILIOCKAs
u oK @, Ha MOBEepXHOCTH TPYHTA PaBHOMEPHO pacrpeesieHa Harpyska g,
CITOW TPYHTA 3a MOJNOPHON CTEHOM mapasuiebHbl oBepxHocTH (uepT. 1, a),
TOPHU3OHTAIIbHASL Pgy M BEPTHKAIBHAS Py, COCTABILSIOIIME HHTCHCHBHOCTH
AKTHBHOTO [IaBICHHMS Ha EJIMHHIYY BBICOTHI PACYCTHOU IUIOCKOCTH IIPH
Ced < (45° - ¢/2) na rayOuHE y IOMYCKAETCSA ONPENEISATh HCXOIS U3

THIIOTE3HI IIOCKUX OBEPXHOCTEH CKOIBKEHHS 0 (hopMyIam

C
Pah = Pyahy, _@(1_"ahc); 1)
Pay= pahtg(g + ¢s) . 2

JIIst CBSI3BHBIX TPYHTOB Pan JOJDKHO IpuHHMaThes He MeHee 0. Creruienne
IPYHTAa 110 PacYeTHOM IIOCKOCTH HE YYUTHIBAETCS.
B ¢popmynax (1) u (2):
@u C - yron BHyTPEHHErO TPEHUS U YAECIBHOE CLEIIICHHE IPYHTa,
OTHOCHUMBIE K TEPBOM WJIM BTOPOH TPYIIE MpPEAETBHBIX
COCTOSIHHI;

@. - yron TpeHus TPyHTa MO PACYETHOM IUIOCKOCTH, KaK MPaBHUIIO,
NpPUHUMAEMBI 110 aOCOMIOTHOMN BeTMuKHe He Gojiee @ U He Bonee
30° st MWIOCKOCTH, IPOXOIAILER B IpyHTE, U He Gosee 2/3¢ mo
KOHTAKTy COOPYKEHHS C TPYHTOM;

Dy - BEPTUKAIBHOC JABICHHE B TPYHTC Y DacuUeTHOI
IJIOCKOCTH Ha IIyOHHE
by =Zyity +————, (3
1+ tgetgp
rue ¥ u Dy - COOTBETCTBEHHO Y/IENIbHBIN BeC TpyHTa (B Cilydas
HACBILIEHUsS TPYHTA BOJIOM - C YUETOM B3BEIIUBAHUSA) H
BBICOTA i-T0 CJIOSI TPYHTA Y PACYETHOM IIOCKOCTH;

A ahy U A - KOOQOUUHMEHTBI TOPU3OHTAILHON COCTaBIISIOLICH

AKTUBHOT'O  OABJICHUA TpPYHTA, OIPCACIACMBIC 110

dhopmyam:
_ cos(¢ - 5) _ @)

/]ah¢ - cosg(1+\/g) ,
2

_ COS(¢—€+p) . 5)

A
h 3
anc cosa(1+‘lk2)

‘. - sin(¢ + ¢s) sir(¢ - p) _
L cos(s + ¢s) coée‘ - p) ,

2

31€Ch

~ sin(¢ + ¢s) sing _
‘2= cos(g+ Ps - p) cogs—p) ,
. cos co€+ ¢S)

3 = .

cos(e— ,o) coé£+ s - ,o)

IIpu ompenenernn TOpU3OHTANbHOW FE ©  BepTHKanmbHOH Ej,
COCTaBIJSIIOLIUX [JaBJICHUS TIPyHTa CyMMMPOBAHHE OIIOpP HHTEHCUBHOCTHU
JIaBJIEHUS [IPOU3BOJUTCS 110 BBICOTE.

Ecnu pacuerHas IIOCKOCTh IPOXOIUT B TPYHTE, TO CIELYET ONPEAEIATh
JIABJICHUE NIPU HECKOJIbKUX BO3MOMHBIX €€ MOJ0KEHHX (HECKONBKUX YIiax €



), UpHHSIB 3a pacyeTHOC HAMBBITOMHEHMIIEE Ui PacCMaTPHBACMOTO
HPEACIBHOIO COCTOSIHKS. B OHOPOIHOM TpyHTE Ha ydacTtke, rae € > (45° -
@/2) (mosnoras cTeHa) pacUYeTHYIO IUIOCKOCTh JOIYCKACTCS MPUHUMATH TOJ
yriiom € = (45° —@12).

9

4y,

dy»

dyy

8
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Yepr. 1.CxeMbI kK pacdeTy aKTUBHOTO JaBIICHUS TPyHTA

a - B IPOCTBIX CIIy4asX; 6 - CIOXHBIX Ciydasx; 1 - pacueTHast INIOCKOCTB;

2 - BO3MO>KHBIE IIOBEPXHOCTU 00pyIIeHNs; 3 - BEpTUKAIbHBIEC INIOCKOCTH

paszena MeXIy JIEMEHTaMH MPU3MbI 00pYIIECHHS

2. B o0mem cinydae TropH3OHTalbHYIO FE,, M BepTHKanbHyl E,,
COCTaBILSIFOLINE AKTUBHOTO JAaBJICHHS IPYHTA HA PACUCTHYIO MIOCKOCTH (YepT.
1, 6) nomyckaeTcs ONpenessaTh, Hamedyas BO3MOXKHBIC MOBEPXHOCTH
oOpymennss 2 ot Hu3a pacuyeTtHor ruiockoct 1. Ilpm  Oonbmmx
HEpaBHOMEPHBIX Harpy3kax Ha IIOBEPXHOCTH TpyHTa M CIJIOSX, PE3KO
OTJIMYAIOIIMXCS 110 XapaKTEPUCTUKAM, TOBEPXHOCTH OOPYIICHUSI MOTYT OBITH
Herutockumu. CliefyeT Takke paccMaTpuBarh IMOBEPXHOCTH, YACTHYHO HWIIU
MOJIHOCTBIO TIPOXOJSIIME II0 MOBEPXHOCTH KOTJIOBaHa WM CJIAa0bIM
MPOCIOHKaM.

Jdns  Kaxnod TOBEpXHOCTH OOpYIICHHS ONPENENSIOT — 3HAuYCHHE
TOpHU3OHTaNbHOW K,  cocraBisiomedl  OOKOBOro  JaBiEHHs  TpYHTa.
Hawubonbmiee 3nauenne E,p OyIeT HCKOMON TOPU30HTAIBHON COCTABIISIIOLIECH
AKTHBHOTO [aBJICHUS, a COOTBETCTBYIOILAsl ATOW BEJIMYMHE MOBEPXHOCTD
OOpYILICHHS - PACUCTHOM.

Jns onpenenenust Ey, nMpu3My OOpYIICHHS Pa3feisiOT BEPTHUKAJIbHBIMHU
IUIOCKOCTSIMM 3 Ha OTAENBHBIE OJJIEMEHTHl TakuM 00pa3oM, 4YTOOBI B
OCHOBAaHHMHM Ka)KZAOTO OBbLI OZHOPOAHBIH T'PYHT W OCHOBAaHHME MOXKHO OBUIO
cuurtath IIockuM. Ilpu € > O pIeMeHT MeXIy pacyeTHOW IIOCKOCTBIO U
BEPTHKAJIbBIO, IPOBEACHHON Uepe3 ee Hn3, KaK CaMOCTOSATEIbHBIN 3JIEMEHT HE
paccMaTpuBaeTCs: B 3aBHCHMOCTH OT TOTO, YTO MOXET JAaTh OoJbliee
3HaueHue E,,, Bec aToro asnementa G&, npucoeauHsercs K OnmkaiimeMy nim
pacripenensercs MeXIy OCTAIbHBIMM, HalpuMmep, HPONOPLUOHAIBHO HX
Becam G).



TopuzonranvHas Ezn W BepTHKanbHass E,, COCTaBISIONAE OOKOBOTO
JIABJICHUS TPYHTA OTIPEACIISAIOT 10 (hopMyTam:

n

Eaqy = %AEM , (7
rie N - 9UCII0 3IIEMEHTOB B IIPU3ME OOpYIICHHUS,
G + thg(a + @i ) -Gl [tg(a + @i ) + ctga] .
tg(£+ ¢s) +tg(a+¢i) - @)

nEy =0 to(e+gg),  (9)

3/1eCh Gi - cyMMa BEpTHKJIBHBIX COCTaBISIONIMX Harpy3ok,

BKJIIOYasi BEC JJIEMEHTA, Harpy3KH Ha ero NOBEPXHOCTH

uap.;

Fp, - cyMMa ropu3oHTalbHBIX COCTABIISIOIINX Harpy3ok
B MpeAesiax LIMPUHBI dJeMeHTa b B TOM 4wmcie
¢buapTpaunoHHble CHIBI (CO 3HaKOM "mroc” - mpU
HAIpaBJICHUU B CTOPOHY PACYCTHOU MIIOCKOCTH);

bi - mmpuna anemenra;

@, - yroy BHYTPEHHET0 TPECHHS y OCHOBAHHMS DIICMEHTa;

Ci - CPEIHEB3BEIICHHOE 3HAYCHHE YACIBHOIO CLCIUICHUS
TI0 BBICOTE DJICMEHTA,

O - yroa MeXIy BEpTHUKaJIbI0 W IOBEPXHOCTHIO
oOpymIeHust, MPUHUMAETCSI CO 3HAaKOM '"Turoc” - Mo
HAaIpaBJIeHHIO YaCOBOW CTPEJIKH,

@s - CpCOHCB3BELICHHOC 3HAYCHHC YIJIa TPEHHUS IO
pacyeTHOM IIIOCKOCTH.

Ecnu Bhluncnennoe 3Hauenue Egn < 0, To cnepyer npunumars Egn = 0.
Ecmu cuna E,, < 0, TO OHa HampaBiicHa BBEPX.

Jnst onpeneneHuss UHTEHCUBHOCTH JABJICHHS Pan M TOUKH HPHIIOKCHUS
cul Ean n E,, IPUHUMAIOT NONYyILICHWE, YTO JABJICHHWE Ha JIO0YI0 4acTb
CTEHBI BBICOTOH y < H MOXHO ONpPEENUTh TEM JKe CIIOCOO0M, 4TO U JUIs Bcei
cTeHbl. BenencTBrue 3TOro BHIOMPAIOT Ha PAacUETHOW IIOCKOCTH HECKOJIBKO
XapaKTEPHBIX TOUEK Ha IyOMHAX yj M [ KaXIOH ONMpENeNsioT yKa3aHHBIM
BBIIE CIOCOOOM  JHaBleHHME Egyj, a 3aTeM  BBIYHCIAIOT  CPEJHIOK
MHTCHCHBHOCTb JaBJICHUS HA ydacTke (Y; - ¥j.1) o hopMynam:

AEp; =

_ Fah ~ Fan(j-) |
pah - ) ’ (10)
y] - yj—l
Eau ~ Eay(j-1)
Pay=—————.  (11)
Yj = Y¥j1

Jdnst  BepXHHX  yYacTKOB, KOTOpPbIE  YIOBIETBOPSIOT  YCIOBHSIM
npumenumoctt  Gopmyn (1) u (2), MOXKHO ISl YIOPOLICHHS pacyera
UCIIO0NIB30BaTh peKOMeHauuu 1.1,

JlaBjieHHe TPYHTA B COCTOSIHHY NMOKOSI
3. Ilpu ropH30HTAILHOH NOBEPXHOCTH M TOPH3OHTAIBHBIX CIIOSX
TPYHTOB, PaBHOMEPHO paclpe/ieIeHHON Harpy3ke g Ha MOBEPXHOCTU IPyHTa
UHTEHCUBHOCTb JIaBJIECHUS HAa XECTKYI0 HECMEIIAEMYI0 B TOPU30HTAIBHOM
HaNpaBJIEHUH BEPTUKAIBHYIO PACYETHYIO IJIOCKOCTh MPU OTCYTCTBUM TPEHUS
IPYHTA 10 3TO IUIOCKOCTH ONpeessieTcst o popmysie

poh = pyjoh 1 (12)
rie Dy - cM. dopmyiy (3) ;
Aoh - KOd(duIMEHT OOKOBOTO IaBJIEHHM TIPYHTA B
COCTOSIHUH TIOKOS.
v
/loh = y (13)

1-v



3/1eCh V - kodpUIHMEHT TomNepeuHor nedopMaIuu TPYHTA,
NPUHAMAEMBI T[PU OTCYTCTBUHM OMBITHBIX JaHHBIX IO
CHuII 2.02.02.85.

4. B oOuiem ciydae JaBlieHHE TPYHTa HA JKECTKYIO MOAMNOPHYIO CTEHY
JIOMYCKaeTCsl ONPEIeIsTh KaK aKTUBHOE, MPUHHMMAs yIeIbHOE CLEIUICHHE
IPyHTa PaBHBIM HYJIIO M YCJIOBHOE 3HAYCHHE YIJa BHYTPEHHErO TPEHUS 110
hopmyie

¢o = arcsir( 1- 2/) . (24)

JlaBiieHUe TPYHTA Ha BHYTPEeHHME CTeHbI siueek (0001049eKk)  (4epT.
2)

Pan

Yer

Yepr. 2.CxeMa K pacueTy IaBicHHUs TPYHTa Ha BHYTPCHHHC CTCHBI
siyeek (000JI109€K)
1 - styeiika; 2 - TPYHT 3aCHINKH; 3 - TPYHT OCHOBAHHS

5. Ilpu paBHOMEpHO paclpenesleHHOH Harpy3ke ( Ha ypOBHE Bepxa
SYEHKH TOPU3OHTANBHAS M BEPTUKAIBHAS COCTABISIOMINE WHTEHCHBHOCTH
JABJICHUS TPYHTA Ha TIIyOHHE ¥ ONpPEeAeIIoTCa o hopMyIaM:

Pah = Py4an: (15)

Pay = Pani9ss,  (16)
rae Dy - BEPTUKAILHOE JaBJICHUE Ha TIIyOHHE V.

Y Y
Py :}'h_(}'h_ py,i)ex - h ) 17)
A
371ECh h=—"; (18)
u/lahtg¢S

Y- yIeNbHbINA BeC IpyHTa BHYTPHU S4€iKH Ha IIIyOUHE V;

¥i - BBICOTA I-rO CIIOSl TPYHTa Haja IOBEPXHOCTBIO CIIOS, B

npernenax KOTOPOro ONPeneiseTCs Pan;

Dyi - BEPTHKAJIbHOE JaBICHHE HA MOBEPXHOCTH CJOA, B
npenesax KOTOPOro ONPEHENsieTcsl P (IS BEPXHEro
HEPBOro CNosi NPK ¥ < y1 pyi = Q; Il BTOPOTO MPHU p >
BbIYuCisieTcs no dopmyne (17), npunumas y =y u py,;= g

U T. I);
A ¥ U - COOTBETCTBEHHO IUIONIA/h U TEPUMETpP sueiiku (s
KBaJIpaTHBIX © Kpymieix saeexk A/u = df4, s

napawiensHeix creH A/u = d/2 (d - paccrosiHue MexIy
CTCHAMH SIYCUKH WM TUAMETD KPYIJIOH SUCHKH);

Aah - K03 UIHEHT TOPU3OHTAIBHONU COCTABIAIONIEN TaBIEHHS
rpyHTa, onpeaeisaeMblii mo ¢popmyie (4) . Jis xKecTKux,
HE PACIIUPSIOIIUXCS B FOPU3OHTAILHOM  HANpaBICHUU
SYeeK ~ pacyeT BeJAeTCS Ha YCJIOBHOE 3HA4YCHHE yIiia
BHYTPEHHETO TpPEHHMs, omnpejesneHnoe mo gopmyne (14).
VYrox TpeHus Ps A0MycKaeTCsi MIPUHAMATD MOCTOSIHHBIM B
mpenenax BBICOTHI clos TpyHTa: mpu E; 24E. wmu mpu



HaIM4YMK y sueiikn quuima @s = 2/39, npu Ef < E. @s =
2139, ecnu y < yor, u @5 = -1/3p, ecnu y > yq; E; v Eg -
COOTBETCTBEHHO MOJIYJIH Ae()OPMAIIUK IPYHTA OCHOBAHUS
W BHYTPH SYECHKH; Yo - TIIyOWHA, Ha KOTOPOM ocaika
IpyHTa BHYTPH SYCHKU paBHA OCagKe SYEHKH, T. €.
OTCYTCTBYET BEPTUKAIBHOE CMEIIEHUE rpyHTa
OTHOCHUTEJILHO PacuYeTHOM MOBEPXHOCTH (KaK MPaBHIIO, Ve
OTPENIEISIETCS MTYTEM MOCIIE0OBATENBHBIX TIPHOIIHKEHNUIA).

IMaccuBHoe naBieHne (uept. 3)

X Pay Por m [/}
9 vd
>
£
Eav
Epv Eph Eph
n,V,,C,
Yy

UYepr. 3.CxeMa K pacueTy MacCUBHOTO AaBJICHHS TPYHTA

6. IIpu MIOCKOH MOBEPXHOCTH TPYHTA, PABHOMEPHO pacHpeieICHHOM
Harpy3ke ( Ha IMOBEPXHOCTH TpyHTa M CIOSX TPyHTa, NapauIeIbHBIX
HOBEPXHOCTH, TOPU3OHTAIbHAS Ppn M BEPTUKAIBHAS Py, COCTABIAIOIIME
MIACCHBHOTO [IABJICHUS TPyHTa Ha CAWHHILY BBICOTHI PACUETHOM IIOCKOCTH
OTIpeIeIIAIOTCS 10 hopMyam:

c
Pph = PyAphg tg¢( phc_l) - 19

Ppv = pphtg(€+ ¢2), (20)

roe Py, @ c- cm. 1.1,

Aphg ¥ Aphc - K03(QOHIMEHTEI TOPU30HTAIBHON COCTABIAIONICH IACCHBHOTO
JABJICHUSI TPYHTA,;

€ - YroJl HaKJIOHA PACUYSTHOH INIOCKOCTH K BEPTHKAIIM, IPUHAMAEMBIH CO
3HaKOM "MUHYC" TIPH HAKJIOHE OT TPYHTA,;

@s - Yroia TpeHHs TPyHTa MO PACYCTHOW IUIOCKOCTH, MPHHHUMAEMbIH
PaBHBIM 110 a0COMIOTHOH Benmmuuue 0T O 10 ¢ - Npu onpeneNeHun Apyy 10
Tabn. 1 wim popmyne (21) u or O no 2/3 @ - npu onpeneneHun Agyy IO
dbopmyre (22) .

IIpu p = O 1 yyeTe KPUBOIMHEHHBIX TOBEPXHOCTEH BBINOPA Appy CIEIyET
ompenesnsith mo Tadn. 1w npu @ =15° -no popmyie

cosgg + N sin2 o - sin2 Ps ( singg j
X ex i £ |tgg

A = @ + arcsim——— +2
phe cos2 5(1— sin¢) S sing
(21)
Ilpu p < @ u €< 7° ydeTe IUIOCKUX TMOBEPXHOCTEH BBIIOpA - MO
¢dopmyne
2
cos(¢ )
Aong = (22)
M7 cose{1- kg ) |
sing + gs) sir(g +p
rie kg = (23)
co{s + ¢S) coée p



Kosdduuuent Agy onpenensercs no Gpopmyie
Aphc = Aphg + tgetgdg, (24)

Ilpu 3nauennu Pp< O BepTUKaTbHAS COCTABIAIOMIAS MHTEHCUBHOCTH
IIACCHBHOTO JABJICHUS HAIIPABIICHA BHU3.
l'opuszonranbnas Epy, M BepTUKANbHAA L), COCTABIAIOMINE MaCCHBHOTO
NaBJICHUS TPYHTA OIPEACIAIOTCS CyMMHPOBAHHMEM OBIIOD HHTCHCHBHOCTH
NaBJICHUS TPYHTA II0 BBICOTE.

Tab6muma 1
#.1pan | g, rpan Koo duunenTbl Aphg IIpH €, Tpaji, paBHOM
-30 -20 -10 0 +10 +20 +30

5 0 1,09 1,12 1,14 1,18 1,22 1,26 1,3p
5 1,15 1,18 1,22 1,27 1,32 1,37 1,42

10 0 1,20 1,24 1,33 1,42 1,51 1,63 1,76
5 1,34 1,42 1,47 1,55 1,62 1,779 1,91

10 1,45 1,51 1,56 1,63 1,71 1,79 1,9

15 0 1,30 1,39 1,55 1,69 1,93 2,01 2,3%
7,5 1,58 1,72 1,78 1,95 2,13 2,34 2,6D

15 1,80 1,90 2,05 2,12 2,32 2,53 2,84

20 0 1,45 1,60 1,80 2,04 2,32 2,7 3,1
10 1,86 2,06 2,25 2,51 2,84 3,28 3,78

20 2,27 2,40 2,61 2,86 3,15 3,44 3,8p

25 0 1,58 1,74 2,12 2,46 3,00 3,6 4,3D
12,5 2,23 2,55 2,79 3,67 3,86 4,7 5,77

25 2,87 3,16 3,48 3,94 4,59 5,34 5,88

30 0 1,72 2,02 2,43 3,00 3,70 4,7 6,1p
15 2,74 3,17 3,71 4,46 5,45 7,42 8,6p

30 3,72 4,23 4,86 5,67 6,65 7,82 9,01

7. B oOmiem ciydae macCHBHOE AABICHUE TPYHTA CIEAYCT OIPEACISTH
YYUTHIBAIOIIUME  00pa30BaHHE B IPEACIBHOM COCTOSIHUH
KPUBOJIMHEHHBIX TMOBEPXHOCTEH BBINIOPA, B YACTHOCTH, METOJAaMHU, OCHO-
BaHHBIMH Ha TEOPHUHU MPEAETHLHOIO PABHOBECHS ChIITy4el Cpelibl.

B crioxHbIx ciydasx (HEMIOCKHE W HemapajlieibHbIE TPAHHIBI CIOEB
IPYHTa, HETIOCKAsl TOBEPXHOCTh U JIP.) JOMYCKACTCS OMPEACNISATh TACCHBHOE
JIABJICHUE HUCXOJsl U3 MPEANOIOoKeHuss 00 00pa3oBaHUM IUIOCKOW (st
OJTHOPOJHOTO TpyHTa W € < 7°) WiIM JOMaHOH IMOBEPXHOCTH BBITIOpA
METOJOM, aHAJIOTHYHEIM yKa3aHHOMY B 1. 2. Ilpu stom E, u E,, cienyer
OTIPEJICIIATE TI0 (hOpMYyIIaM:

METOAMHU,

n

n
Epy = 2B - (26)

3a pacueTHOoe 3HavyeHWe E,, NPMHUMAETCA HAaMMEHbLICE W3 3HAYECHMH,
BBIYUCIICHHBIX TPH PA3INYHBIX IOBEPXHOCTSX BEIIIOPA.
Ilpu 3HaueHun Ep,, MeHbLIE HYJIS BEPTUKAIbHASA COCTABIIAIONIAA NaBICHUS

HalrpaBJICHA BHU3.

JOMNOJIHUTEJBHOE (PEAKTUBHOE) JABJIEHUE 'PYHTA

8. JlononHuTeapHOE (PEaKTHBHOE) NaBJEHHE I'PYHTA 3aCBIIKH JOITyCKa-
eTCSl OTPENENIATh PAacYeTOM COOPYXKCHHS BO B3aWMOJEWCTBUU C YNPYrou
HEBECOMOW Cpefoil. YUWTHIBAETCS BO3JECUCTBHE BPEMEHHBIX JIUTEIBHBIX
BBI3BIBAIONIMX OTIOP TPYHTa 3aCBIIKM  (TeMIEpaTypHbIE
BO3JICHCTBYSI, JIOTIOJIHATEBHOE JdaBJIiEHHE BOJBI NMPH HAIMOJHEHUH Kamep
[IUTI030B, IeOpMallii OCHOBAHWMSI, MPUBOIAIINE K MEPEMEIISHUIO CTEHBI Ha
TPYHT 3aCBIIKH); BIUSHUE OJIM3KO PACIIOI0KEHHBIX COOPYKEHHH M CKAIbHBIX
CKJIOHOB; M3MEHEHHUs Ne()OPMATUBHBIX XapaKTEPUCTHK TPYHTa IO TIIyOHWHE

Harpys3oxk,

3aCBbIIIKH.

JedbopMaTHBHOCTD TPYHTa ompeAesseTcs oo Moaynem aedopmarmii E,
1 KO3PPUIHEHTOM
ko3¢ duimeHToM yrpyroro ormopa K.
Moaynb nedopMaliuii rpyHTa CiieAyeT NIPUHUMATh HA OCHOBAHHH JaHHBIX
Ja00PaTOPHBIX WK TOJIEBBIX UCCICIOBAHUM, BBITOJIHIEMBIX B COOTBETCTBHU

norepedHoil  gedopmamum  TpyHTa

V,

100



co CHull 2.02.02-85 /lonyckaercs UCIOJIB30BaTh TAOJINYHBIE HOPMATHBHbIE
3HaueHuss moxyied nedopmanmit mo CHull 2.02.01-83 mns THHHCTBIX
TPYHTOB H 110 Ta0I. 2 JUIsi HECBSI3HBIX TPYHTOB.

Tabmuua 2
Buzsl rpyHTOB HopmaruBHbIe 3HaUSHUsT MOLYJIsl Ae)OPMALIUH HECBS3HBIX TPYHTOM
Ep,, MITa(krc/em®), ipu koddduiiuente mopucTocTH e
0,45 0,55 0,65

lopHas Macca 60 (600) 50(500) 40 (400)
T"ajieuHbIil TPyHT 56 (550) 45(450) 35(350)
IMecok

TpaBETUCTHIIH 50(500) 40(400) 30 (300)

KPYIHBIH

cpenHeit 45 (450) 38 (380) 28(280)

KPYITHOCTH

METKHH 40(400) 30 (300) 26 (260)

[pu ompenencHUH NOMOTHUTENBHOTO (PEAKTHBHOIO) NaBJiCHHS TPYHTA
JOJDKHO YUYUTHIBATbCS H3MEHEHUE JKECTKOCTH KOHCTPYKLIMH B CBSI3H C
o0Opa3oBaHMEM M pacKpbITHEM TpemuH. Pacuer mnpou3BoauTCs B
cootBeTcTBHH ¢ ykazanusmu CHull 2.06.08-87.

IIpu anutenbHO ASHCTBYIOUIMX M MENJIEHHO H3MEHSIOLIMXCS Harpyskax
(mampumep, TeMmepaTypHoe Bo3zciicTBue) nedopMalMOHHBIC XapakTe-
PUCTHKM 3aChIIOK U3 HECBSA3HBIX TIPYHTOB JOIyCKAaeTcs IPUHUMATh
cumwkeHHBIMH Ha 30% 1o CcpaBHEHHMIO C XapaKTepUCTHKaMU IpH
KpPaTKOBPEMEHHOM 3arpyeHUU.

IIpu pacuere Ha TeMmmepaTypHble BO3JACHCTBUS ONpEJENCHUE YIIIOB
MOBOPOTAa M MPOAOJIBHBIX IEPEMEIICHUM JJIEMEHTOB  KOHCTPYKLMI
MIPOM3BOAUTCS Ha JICHCTBUE TeMIepaTypHl ty u mepeman remmnepatyp Atg.

PacuerHyto Temmeparypy ty u mepenax Aty HaJUISKUT ONPENEISTH 110
o0IIMM TpaBWIaM pPacdyeToB HECTAlMOHAPHOTO TEMIEPaTypHOTO IOJIS
COOpY)KEHMH 3a LIECTUMECAYHBII MepHoA: OT caMoro XoinoaHoro f; mo
€aMoro Terioro Mecsua tp.

IIpu TakoMm pacuete AeHCTBUTENbHAs KPUBOJIMHEWMHAs SMIOpa pacrpene-
JIEHUs TeMIIepaTyp 3aMEHsAeTCsl CTaTHMYeCKd SKBHBAJIEHTHOH Tpamene-
UJIJIBHO 3IIOPOH, 10 KOTOPOIl ONpeAensoTcs CpeaHne 3HAUCHUS thy1o 1 A
tmi1,2, @ pacCUETHBIC TEMIIEPATYPBI BBIYUCIIIFOTCS] KAK Pa3HOCTH!

tg = tme2 ~tme1s @7

I[MPUJIOXXEHUE 10

Obszamenvroe
HATPY3KHU OT CYJOB HA CYJOXOJAHBIE HIJIFO3bI

1. Tlpu pacuere HIII030B AOJDKHBI YYUTBIBATHCS CIIEAYIOIINE HATPY3KU OT
CY/IOB:

HArpy3Kd OT HaBaja Ha MPHUYaJbl B MOAXO0AAX MM CTEHBI KAMEpHhI LLII03a
NPUILIBAPTOBAHHOTO Cy[JHA IMPH ACHCTBUM BETpa, TEYEHHS M TUAPOIHU-
HaAMHUYE€CKOM CHJIBI,

Harpy3Kd OT HaBajia CyJHa MPH ero MOAXOJe K MpUYanaM WM CTeHaM
Kamepbl 111032,

HAarpy3Kd OT HATSHKCHHs LIBAPTOBOB MPHU JEHCTBMM Ha CYIHO BETpa,
TEUSHUS ¥ TUIPOJANHAMHUYECKOM CHJIBI.

2. Harpy3ka oT HaBaja Ha NpUYaibl B MOAXOAaX WM CTCHBI KaMepsbl
HUT032 NPHUIIBAPTOBAHHOIO CyIHA T[PU [JCHCTBHM BeTpa U TCUYCHUS
onpenensercst B coorBerctur co CHull 2.06.04-82K nonepeunoit cuiie ot
CYMMapHOTO Bo3jeiicTBus BeTpa M TeueHus: Quy j00aBisieTcs: morepevHas
COCTABJISIONIAs THAPOIMHAMUYECKON CHJIBI, OTIpe/iesisieMasi B COOTBETCTBHH C
00s13aTeNbHBIM PUIIOKEHUEM 6.

Tabyma
[lupuna Coopyxerne HopmasbHast cocTaBIsionias CKOpoCcTH
NITI03, oXo/a CyaHa V, M/c, ¢ pac4eTHbIM
M BogommerierneM D, teic. kH (1c)




1o 30(3) 50(5) 70(7)) 100
(10)u
OoJiee
Jlo 18 IIpnuanbHoe 1 HanpaBsgIoNnee 0,25 0,20 0,15 0,12
Kawmepa muto3a 0,05 0,02 0,02 0,02
Cs.18 IIpnuanbHoe 1 HanpaBsgIoNnee 0,30 0,25 0,20 0,15
Kawmepa muto3a 0,070 0,050 0,03% 0,02D

3. TTonepeuHas ropu3oHTaNbHAs cuila Fq OT HaBana cyHa IIPU OAXOAE K
npHYaIaM u CTEHaM KaMephl IITI03a onpeaesiercst B cootsercTBun co CHull
2.06.04-82, mpuHuMasi HOPMajbHYIO COCTABISIOIIYIO CKOPOCTH IIOAX01a
cymHa V, M/c, TIo TabnuIle, MPH 3TOM BETMYMHA TOTIEPEYHOM TOPHU30HTATBHON
cunsl Fq oT HaBana cynHa He JOJDKHA NPEBBINIATH IIPEICIbHBIX 3HAYCHHIT
Harpy3KH Ha 6OpTOBOE MepeKphITHE CyaHa, KH, onpemensieMbIx mo Gpopmyiie

Fg,max = 14|s,max‘ 20) (1)
e lsmax - JUTHHA HAUOOJBIIETO OJMHOYHOTO WM BXOMSILETO B
COCTaB CyZHa, M.

Jis  yMEHBIIEHHS BEPOSTHOCTH IOBPEXKICHHSA KOpIyca CyIOB U
YMEHBIICHUS] HArpy3KH OT HaBaja Ha COOPYXEHHsS [UI03a CIexyeT
paccMaTpuBaTh 11es1ecoo0pa3HoOCTh TIPOBEICHUS MEpPOIPHUATHH,
o0ecneynBaromMX yCIOBMs, IIPU KOTOPHIX 3HayeHue Fg, kH, He npeBbICHT:
JUTSL TPY30BBIX TEIUIOXOJOB CMEIIAHHOTO TIUIaBaHUS TUMA 'peka-mope",
UMEIOIINX Kiace peructpa "M" u 1enoBoe noakpemieHue - Slg;

JUTSL TPY30BBIX TEIUIoXoA0B kimacce "O" W CyxorpysHbIX 0apxk, B TOM
YHCITe BXOSIINX B COCTaBHI - 3,9

JUTS TAHKEPOB M HAJMBHBIX 0ap K, B TOM YHCIIE BXOJISAMIAX B COCTABHI -
2,9,

4. Tlpu mpoBepKEe Ha COBUT W ONPOKHUIBIBAHHE OTAEIHHO CTOSIINX
HE3aCBIMTAHHBIX KOHCTPYKIUI 3HAUYEHHUE TONEPEYHON TOPU3OHTAIBLHON CHIIBI
Fq OT HaBana cyaHa cieflyeT BO BCEX CIIyYasX NPMHUMATh PABHBIM 3HAYEHHIO
Harpy3ku Ha OOpTOBOE IEPEKPHITHE CYIHA, onpeaeaseMoi mo gopmyie (1).

5. Harpy3ky or HaBajma cygHa Ha TaparmeTsl, JIMIEBas IOBEPXHOCTH
KOTOPBIX COBIIQJAaeT C JIAIEBOH TIOBEPXHOCTBHIO COOPYKEHHS, CIEIyeT
OIpe/IeTIATh B COOTBETCTBHH C 1. 3.

B osTroM cnydyae BomOW3MENICHHWE pPACUYEeTHOTO CyIOHA HPUHHMAETCS B
COOTBETCTBUM C OCAJKOW, MpPH KOTOPOHW BEpPXHHUU TIPHUBAIBHBIN Opyc
pacyeTHOTo CyaHa HAXOIUTCSA Ha YPOBHE BepxXa Maparnera.

6. PacueTHas qyMHA CTEHBI Kamepbl |, HA KOTOPYIO pacmpoCTpaHseTcs
CHJIa HaBajla CyIHa, TOJDKHA YIOBIETBOPSTH YCIOBHIO

2
2dsl="hp, 2)

rae d - ToJIIIMHA CTEHBI B pacCMaTPUBAEMOM CEUYECHUH;
hp - paccTosiHME OT TOYKHM HPUIOXKCHHS CHIIBI HaBaua Jio
paccMaTpUBAEMOrO CEYEHHS.
7. Harpyska Ha mpudai B [OJXOJ€ WIM Ha CTEHY ILIK03a B KaMeEpPe OT
HATSOKEHHS IIBApTOBOB, BOCIPHHUMAaEMas OIHOM TyMOOH HIIM PBIMOM,
JIOJDKHA PUHUAMATHCS B cootBeTcTBuU co CHull 2.06.04-82.

COJIEP’KAHHE

1. O01He MoJI0KEHU.
2. TloamopHbIe CTEHBI.
3. CynoxoaHbie ILII03bI.
4. Poi6onponycKHbIe H PbI0O03aIIUTHBIE COOPYIKEHHS.
OO011HE TOTOKCHHUS.
PrIGOTIpOITYCKHBIE COOPYKEHHIA.
Pr1603amuTHBIC COOPYKEHHS.
5. OcHOBHBIE pacyeTHBIE MOJIOKEHHS.
Harpysku, BO3ICHCTBHS U UX COYCTAHUSI.
Ipunoxenue 1. CnpaBouHoe. OCHOBHbIC OYKBCHHBIC 0003HAYCHHSI.



[punoxenne 2. O6s13aTenbHOe. OCHOBHBIE MOJI0XKEHHS 110 OIPEISIICHUI0
rpy30000poTa, CyJ0000pOTa U NPOILYCKHOI CIIOCOOHOCTH LITI030B.
[punoxenne 3. O6s3arensHoe. OnpeeneHne rabapuTos ILTI030B.
[punoxenne 4. Ob6s3arenbHoe. TpeOOBaHMS K KOMIIOHOBKE LIJIIO30B B
THIPOY3JIax U Ha CY[OXOAHBIX KaHajaxX.
[punoxenne 5. O6s3atensHoe. TpeboBaHus k rabapuraM U KOMIOHOBKE
MOAXO/0B K IITI03aM.
[punoxenne 6. OOs3arensHoe. TpeOGoBaHMS K CcHUCTEMaM IHMTaHUS
IIJTI030B.
[punoxenne 7. Obs3atensHoe. OnpezneneHre pa3MepoB NPUYAIBHBIX U
HAaIpaBJIAIOIINX COOPYKEHHH.
[punoxenne 8. Pexomenmyemoe. Tumbel pbeIOONPONMYCKHBIX U
PBIOO3AIUTHBIX COOPY)KEHHH.
[punoxenne 9. Pexomengyemoe. OmnpenesieHne OOKOBOTO JaBICHUS
rpyHTa.

OCHOBHOE JIaBJICHHE IPYHTA.

JononautensHoe (peakTUBHOE) IaBICHUE TPYHTA.
[punoxenne 10. Obs3aTensHOe. Harpy3sku oT CynoB Ha CyIOXOAHBIE
IITIO3BI.



