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Beenenne

B Ilocobuu paccMaTpHBAIOTCS OOLEKTHL PUCKA, HAXOISIIMECS MO YTPO30it
HyHaMu — ypOaHH3HPOBaHHAS TEPPUTOPHS B LEJIOM, MOPCKHE MOPTHI, OOBEKTHI
JKU3HEOOECIICUCHUE HACENCHNsT W OOBeKTH ympaenenuss UC, MMOTCHIUAIBHO
OMAaCHBIE M TEXHUYECKHU CIIOKHBIE 00BEKTHI 1 Apyrue o0bekThl kateropud KC-3 mo
T'OCT 27751.

Henpto [TocoOus sBnsercs pa3bICHEHUE U YTOUHCHUE NpaBuil U TpeOoBaHMiA
CIT 292.1325800.2017 «3pmanust W COOPY>KEHHMS B I[yHAMHOIIACHBIX paiioHax.
ITpaBuia NMpoOeKTUPOBAHMS», BHITIOJHEHUE KOTOPBIX 00ccrnednBacT 0e30MacHOCTh
ypOaHU3NPOBAHHBIX TCPPUTOPU W IPYTHX OOBEKTOB PHCKA, PACHOJIOKEHHBIX B

IyHaMH OIACHBIX paifoHax.



1 O6aacTL npuMeHeHust

Metoauueckoe mocobue clieAyeT MPUMEHSTE IS MOJAEPKKH U ACTaIM3aIH
nonoxkenuit CIT 292.1325800.2017 «3maHns U COOpPYKE€HHS B ILyHAMHOIACHBIX
paiionax. IlpaBuna npoextupoBanusy» (ganee — CIT) npu NpoeKTHPOBAHUH HOBBIX
U PEKOHCTPYKIMH OJKCIUTYaTUPYEMBIX TPHOPEXKHBIX M OEperoBblX 3AaHui U
COOPY>KECHHH (Hayiee — COOPYXKEHHS ), PACTIONIOXKEHHEIX B LYHAMHOMACHBIX paiioHax
(IOP) Poccuiickoit ®denepanmu, B IHeasx 00cCNeUeHUsT HOPMHUPYEMOH
HAJESKHOCTH U OE30MACHOCTH 3TUX COOPYXKEHUH P BO3ACHCTBUY Ly HAMU.

MeTtoanueckoe nmocobue claemyeT MCIONb30BaTh MPH pa3paboTKe IPOEKTOB
TeppuTopuaiibHoTo TuTaHupoBaHus mo CIT 42.13330, oueHke IOCIEACTBHI
BEPOATHBIX LyHAMM W aHanu3e IYHAMU-PUCKA, IIPU IPOSKTUPOBAHHM MOPCKHX
TIOPTOB, MHXKEHEPHOI 3ammThl L{OP, OTAETBHBIX LyHAMUCTOMKAX IPUOPEKHBIX 1
OEperoBbIX COOPY)KSHWI, B TOM UHCIE CICHUAIBHBIX COOPYKCHHH s

BEPTUKAIBHOM IBAKYAITHI HACEJICHII.



2 HopMaTuBHbBIE CCHIIKH

B macrosmeM MeToAM4eCKOM HOCOOMM HCIONB30BaHbI HOPMATHUBHBIE
JIOKYMEHTHL

I'OCT 27751-2014 «HameXHOCTH  CTPOWTENbHBIX KOHCTPYKIMH U
0CHOBaHMH. OCHOBHBIE MONOKECHULY;

I'OCT P 54523-2011 «IlopToBBIE TMAPOTEXHUYECKHE COOpYKeHUs. [IpaBnna
00C/IeA0BAHNS U MOHUTOPHHIA TEXHUYECKOTO COCTOSHHUS

CI1 14.13330.2018 «CHull II-7-81* CTpOUTENBCTBO B CEHCMHUYSCKHUX
paifonax»

CI120.13330.2016 «CHullI 2.01.07-85* Harpy3Kk# U BO3/ICHCTBHN»,

CIT 22.13330.2016 «CHuIl 2.02.01-83* OcHoBanuWst 3JaHWil H
COOPYIXKEHUIT,

CIT 23.13330.2011 «CHull 2.02.02-85* OcHOBaHHSA THIPOTCXHUYCCKUX
COOPYXKEHMIT»,

CI124.13330.2011 «CHulI 2.02.03—-85 CeaitHsie HyHIaMEHTBIN4

CIT 28.13330.2017 «CHHuII 2.03.11-85 3ammra CTPOUTENBHBIX KOHCTPYKIHi
OT KOPPO3UM»;

CIT35.13330.2011 «CHulII 2.05.03—84* MocThl 1 TpyOBI»;

CIT 38.13330.2012 «CHuIl 2.06.04-82* «Harpy3ku u BO3ACHCTBHS HA
TUAPOTEXHUYECKUE COOPYKEHHUS (BOJHOBEIE, JICTOBBIC H OT CYJIOB)Y;

CII 41.13330.2012 «CHmuII 2.06.08-87 BeroHHBlE H >Kene300€TOHHbBIE
KOHCTPYKIUHK THAPOTEXHUIECKIX COOPYKEHHI»

CII 42.13330.2016 «CHulI1 2.07.01-89* I'pamoctpoutensctBo. [lmanupoBka
U 3aCTPOMKa TOPOJICKUX U CEIBCKUX ITOCEICHUI

CII 58.13330.2012 «CHulIl 33-01-2003 TWApOTEXHUYECKUE COOPYIKCHHSL.
OCHOBHBIC TIOJIOKEHUS

CIT 268.1325800.2016 «TpaHcrmopTHele cOOpYXXKeHHS B CEHCMHYECKHX

paifonax. [ IpaBuna npoeKTUPOBAHUSY,



CII 277.1325800.2016 «Coopyxenus Mopckue OeperosamuThbie. [IpaBmia
POCKTUPOBAHHUSY

CIT 287.1325800.2016 «CoopykeHusT MOpCKHE mnpuvaibHbie. [IpaBmia
IIPOCKTUPOBAHUS U CTPOUTEIILCTBAY,

CIT 292.1325800.2017 «3maHus 1 COOPY>KEHHs B IIyHAMHOIACHBIX paiioHaXx.
ITpaBuia IPOEKTHPOBAHKSY

CIT 358.1325800.2017 «CoopyxeHus ruapoTexHuueckue. [IpaBuia

MIPOCKTUPOBAHUS U CTPOUTEILCTBA B CEMCMUYECKUX paiOHAX).

IIpumeyanue - Tlpu mONB30BAHMH HACTOAIIHM CTAHAAPTOM LEJECOOOPa3sHO MPOBEPHTH JCHCTBHE
CCBUIOYHBIX CTAHJAPTOB B HH(POPMALMOHHOH CHCTCMC OOINEr0 MOJB30BAHHA — HA O(QHUHAIBHOM caiite
DenepanbHOrO ArCHTCTBA MO TEXHHYECKOMY PETyJIHPOBAHHIO H METPOJIOTHH B CeTH MIHTEPHET HIIH 1O €XKETOAHOMY
HH(POPMATHOHHOMY YKa3aTem0 «HalMOHANBHBIE CTAHAAPTHDY, KOTOPBIH OMyOJHKOBAH IO COCTOSHHIO HA 1 sHBaps
TEKYIUEr0 roja, H MO BBIMYCKAM €KEMECAYHOro HH()OPMAHMOHHOTO ykaszaTens «HamuoHaNbHBIC CTAHIAPTHD) 32
Tekymuii rof. Eciu CChIIOYHBI CTAHAAPT 3aMEHEH (M3MEHEH), TO NMpPH MOJB30BAHAH HACTOAMNM CTAHAAPTOM
cleyeT PyKOBOJACTBOBAThCA 3aMEHAIOMIMM (H3MEHEHHBIM) CTaHAAPTOM. ECIHM CCBIIOYHBIN CTaHAAPT OTMEHEH 6e3
3aMEHBI, TO TOJIO;KCHHE, B KOTOPOM JaHa CChLIKA HA HETO, MPAMEHACTCS B YACTH, HE 3aTParHBarOIICH 3Ty CCBUIKY.



3 TepMHHBI H OIIpeAe/ICHHS

B Hacrosmem IlocoOmm TpPHMEHEHEl TEPMUHBI, 3HAYEHHS KOTOPBIX
OTIpemeNieHEl B pasmere 3.1, a Takke cokpamieHns, 0603HadeHHbIE B pazgene 3.2
CIT 292.1325800. Meroamueckoe mocobme yBs3aHo ¢ ['OCT 8.417-2002
TocynapcTBeHHas crctema obecredeHus eanHcTa uamepenuit (I'CH). Emuautet

BCJIMYHH.



4 O0mue MoJIOsKeHHsI

4.1 Knaccuduxanys oObEKTOB PUCKA I0J] YTPO30ii yHAMH

B macrosmiem ITocoOMH paccMaTpuBarOTCA CHEAYIOIHEe OOBEKTHl PHCKA,
HaxonsIKecs noj yrpo3oit iynamu (B LIOP):

- ypOaHu3MPOBaHHAS TEPPUTOPHS B IIEIIOM;

- MOPCKHE TIOPTHI,

- 00BEKTHI XKU3HeoOecTIeYeHHE HaceNeHus 1 00BeKTH yrpapienus UC;

- TOTEHIWAJIFHO ONACHbIE M TEXHUYECKH CIIOKHBIC OOBEKTBI H IpyTHE
o0bekThl, oTHocsammecss Kk kareropun KC-3 mo TOCT 27751, xkpome
TICPECYUCIICHHBIX BBILIC,

- OTIETbHBIE 00BEKTHI, OTHOCSIMECS K Kareropuu KC-2 no 'OCT 27751.

3Z[aHI/ISI 1 COOPYKCHHUA, HCYNIOMSAHYTBIC BBILIC, PACCMATPABAIOTCA B KAYCCTBC
OOBEKTOB IyHAMHU-DUCKA TOJBKO B CIIY4asX CHELHANBHOTO PpacHOPSDKEHUS

COOCTBEHHHKA WITH TI0 Tpe6OBaHm0 CTanOBOﬁ KOMIIaHHH.

4.2 3amuTHEI KOMIIIEKC HACE/ICHUs] U TEPPUTOPUH OT LyHAMH

42.1 Leneto Hacrosmero IlocoOus sBAsSETCs pa3bsACHEHHE W YTOYHEHHE
npaeun u tpebosanmii CIT 292.1325800, BHIMONHEHHE KOTOPBIX 00ECTIECUMBACT
6ezonacHOCTs ypOAHW3MPOBAHHEIX TEPPUTOPUM WU APYrHX OOBEKTOB pUCKA (CM.
nyHKT 4.1), pacnonoxeHHEIX B [[OP. KoMmekcHas cxeMa 3aluThl HACEICHUS U
TEPPUTOPUI OT BO3ACHCTBUS IlyHAMU TPUBEACHA HA pucyHke 4.1.

422 WcxomHas wHpopMmarms, BXoasmas B Onok WADE nHaxommtcs B
oTteeTcTBeHHOCTH Pocruapomer u MUC, a 3a uCXOAHbBIE JaHHBIE, 00BEUHAECMBIE B
6nok HITs, oTBedaloT cHermaimm3upoBanHsle wHCTHTYTEL PAH. K cdepe
JCATENBHOCTH M OTBETCTBEHHOCTH OPraHM3alii CTPOUTEIBHOTO KOMIUIEKCA
oTHOcATCA Onok FLEET, mpeiaHasHadYeHHBIM JUI ONpENENCHHS HArpy30K H
BO3AEHCTBUII HAa COOPYXEHUS OT IyHaMH, ONOK aHanu3a LyHamu-pucka 7SAR u
6mok URSA obecnieyenns 6€30nacHOCTH BceX 00BEKTOB PHCKA, IEPEUHCIICHHBIX B
. 4.1, 4TO OCYLUECTBIAETCS MyTeM Pa3pabOTKKM M BHEAPEHUS IUIAHUPOBOYHBIX M

KOHCTPYKTHBHBIX MEPOIPHATHH, C HOMOLIBIO Mep HHXEHepHO! 3aumtel LIOP u
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BO3BEICHUS] NP HEOOXOAMMOCTH COOPY>KEHHMH BEPTUKAIBHOM DBAKyalldH, 4YTO

o0beuHsIeT yrpasisitouii 6ok MIT.

WADE
‘Warning,
Alert R MIT
Detectors, Mitigation of
Evacuation besonacrocmu Tsunami
Cryacba ypbanuzayuu Impact
S Cmszuenue
npeoynpesic- .
Oenus nocnedcmeuii
yynamu yynamu

(pacnosnasa-
Hue yynamu,
mpegooicHoe
onoeewenue)
u s6aKyayus
7 )

HITs FLEET TSAR
Hazard .
Indefication Force & Tsunanp
of Tsunami Ifoads‘ Safety, RlSk
» Engineering > Analysis
Oyenka Evaluation of and
onacHocmu Tsunami Reduction
yyHamu Onpedenenue Ananuz
Haespy3oxK u yyHamu-
so3s0eticmauti pucka
Ha
coopyoiceHus
om yynamu

Pucynok 4.1 — KommiekcHas cxema 3alliThl HACEICHHUS U TEPPUTOPHIA OT

BO3JACHCTBAA LIyHAMU

4.3 OcHOBHBIE 3amaudl pa3palOTKM HACTOSMIETO TOCOOHMS yKa3aHel B
ITpemucnoun. Kpome Toro, B IlocoOuM ONMUCHBAIOTCS MPOLEAYPHI pPELICHHS
JIOTIOJIHMTEIIBHBIX YACTHEIX 334, HEPEUMCIICHHBIX HIKE:

- mponeAypa OIpeNeNcHAsA 30HBI 3aTOIUICHHUA Ul KKIOTO HACENICHHOrO
MYHKTa ¢ TOCIEAYIOMUM KapTUPOBAaHUEM,

- MOJCITMPOBAHUE B3aUMOJCHCTBHA [OTOKA IyHAMM C 3aCTPOHKOit
ypOaHM3MPOBaHHOM TeppuTOpuH, BKmodas Mmopckine ITC u  Geperosble

CTPOMTENLHEIE COOPY>KEHUS Pa3HOH (POPMBL, 00TEKAEMOCTH 1 MPOHUIIACMOCTH,
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- omeHka S>(QQPEKTUBHOCTH 3allATHBIX COOPYXeHU#M (mperpan, mamo,
BOJTHOPE30B) € TOMOIIBIO TECTOBOTO MAaTEMaTHYECKOTO MOJICITAPOBAHMS HaKaTa
BOJIHBI LiyHAMH Ha 3aLIUIIAEMOE NOOEPEKbE;

- OIICHKA BIIMAHHA BOJIH IIyHAMH Ha CPEMCIICHAC 1 q)OpMI/IPOBaHI/IC JIOHHBIX
HAHOCOB B aKBATOPHU MOPCKUX MOPTOB.

4.4 Meroauueckoe mocobue pa3paboTaHo A NPUMEHEHHS HIMPOKUM
KDPYrOM CIELMANuCTOB, Ybf JACATENBHOCTb CBA3aHA C MPOCKTUPOBAHUEM
TIpUOpPEXHBIX M OEPErOBBIX CTPOUTENBHBIX COOPYKEeHHI, pacnoyioskeHHbIX B [1OP,
B TOM YHUCJIE CICLUATUCTAMH:

- IPOEKTHO-U3BICKATENBCKIX OPraHUu3aliii CTPOUTENIBHOTO MPOQUL,

- OpraHoOB 3KCIICPTHU3HI,

- HaJ3OPHBIX CIIYKO B cpepe Oe30MacCHOCTH 3AaHMi M COOPYKESHHI, 3aIUTHI
HAaceJeHWs W TEPPUTOPHMH, 3alMThl TpaB moTpeOuTeNeii W Omaromoiyydus
4ENOBEKA,

- OpraHoOB JINOCH3UPOBAHUA 1 ceanc}mKaLmn.

4.5 K nynxmy 4.3 CII. TlonHas mpoueaypa IOCICAOBATENBHOTO pPELICHUS
3amad u300paxceHa CTpeNKaMM Ha pucyHke 4.1 B BHAE B3aMMOAEHCTBHS OIOKOB
HITs—FLEET—MIT— URSA—TSAR, npuuem HauboJsiee CIIOXKHAS M TPyAOSMKas
JUIL TIPOSKTHUPOBIIMKOB IpobiaeMa Imepexoja OT MCXONHBIX — 3HAYeHMM
HOPMATUBHBIX XapaKTEPUCTHK I[YHAMH, 3ajaBaeMbIX To mpmioxennio A CIT
292.1325800, Kk Harpy3kaM Ha coOpyxeHus, mnomagarommx B LIOP
(HITs—[FLEET), MakCUMalIbHO AaBTOMaTH3UPOBaHA M MOAPOOHO ONHCaHa B
pazaene 6 IlocoOus. Meroauueckue PEKOMEHAALMM 0O IUIAHWPOBOYHBEIM
3aIIATHEIM MEPONPUATHSM, PacyeTy CTPOMTENHHEIX COOPYXKEHHUI Ha BO3eiCTBHE
nyHamu (Onok MIT), a Taloke KOMMEHTApHHM K aHAIW3y M KOHTPOJIO LyHAMH-
pucka B 1IOP paccmarpusatorcs B pazaenax 8—11. Ilpu 3toM B3aumMozelicTBue
610k0B  URSA—TSAR—MIT—URSA MOXeT TPOUCXOINTh HEOAHOKPATHO B
TpoLecce  TOBBINIEHWS ~ yCTOHuUMBOM  Oe3omacHOoCcTH — ypOaHHU3UPOBAHHOM

Tepputopuu, Haxoasmeiics B [IOP.
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4.6 Kommenrtapuu k nynkram 4.1 u 4.5 CI1

4.6.1 TIpu paccmoTpennu KoukpeTHoro 1IOT 0a3oBble JOTOBOPEHHOCTH,
Kacarouiecss HamgexHocTH cpadoTku  CITL[, BO3MO)KHOCTM IOYTH TIOSHOM
JBaKyanuy HaceyneHus (ocobeHHo MI'H), BeIBOAA CYHOB B OTKpPBITOE MOPE,
3AMUIIEHHOCTH HACSTICHHS OT BTOPUYHBIX MOPAXKAIOIIMX (HAKTOPOB U T.II. CIACAYET
IIOABEPraTb COMHEHMIO U TOCKOHAIBHO M3Y4arh € MOMOIIBE) TEPPUTOPHAIIBHBIX
oprasos I'OUC.

4.6.2 K nynkmy 4.1.4 CII. Tlpu 3ananum (MOJETMPOBAHWM) BEPOSTHOTO
BO3IEUCTBHS IyHAMH Ha MEPBOM dTarle JOMyCKAETCs YIPOLIATh PaCIeTHYIO
MOJENb, HCKIIOUNB COACP)KAHWE B BOJIHE Mycopa U OOJIOMKOB, uTo Haubonee
CNPaBeLTHBO IIPH MOJETHPOBAHUH HaKaTa IE€PBOi BOIHBI IIyHAMH.

4.6.3 K nynuxmy 4.5.2 CII. Eciu ykxazaHHoe B npunodicenuu A CII 3HaUYEHHE
BEPTUKAIBHOTO 3amiecka MyHaMu oo > 2 M (I = III), a ouepranus nodepexbsa
Opd 3TOM HE COOTBETCTBYIOT CTAHOAPTHBIM, BO3BEACHHE, PEKOHCTPYKIHSA U
JKCIIIyaTauus 0cob0 OMacHBIX OOBEKTOB, MOBPEXKICHHE M Pa3pyLIEHHE KOTOPBIX
YBEITMYMBACT PUCK, CBA3AHHBIA C HAHECEHHEM BpPENa YKM3HW W 3MOPOBBIO JIFOJCH,
JIONYCKAETCsl TI0 COELUATBHOMY OOOCHOBAHUIO, MMPUYEM TOJBKO B TE€X CIIydasXx,
KOTZIa HHOE MX PACMONOKEHHE TEXHOIOTHICCKH HEBO3MOXKHO.

ITpumep: mnpulpexHbiii pri600OpadaThIBaIOIIMY  3aBOJ, HCHOJIB3YHOLMIA

XUMHYCCKH OlaCHbIC BCIICCTBA (aMMI/IaK B XOJ'IOI[I/U'[BHI/IKB_X).
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5 Ucxoanble JaHHbIe AJ151 NPOEKTHPOBAHUS, Kilaccu(pukanus nodepexuii
H COOPYKEeHHU I

Hacrosiuii paznen yrounser u pa3bsicHgeT nonoxenus CII, oTHocsmmecs K
6noxkam HITs u WADE.

OTOT Marepuan KOMMEHTHPYET M Pa3bsacHAET MyHKTH 4.1.2 «6», 4.2, 44, a
Takke 5.1,5.2u 5.3 CIL

5.1 K nynxmy 4.1.2 «6», 5.2 u 5.3 CII. BbIOOp ¥ Ha3HAYECHUE WCXOTHBIX
HOPMATHBHBIX IIapaMETPOB OMACHOCTH IYHAMM U CIIoco0a 3alaHus BO3ACHCTBUS
oyHamu Ha LIOP 3aBucaT OT paccMaTpmBacMoro OOBEKTa IyHaMH-pUCKa
CIIEIYIOLIUM 00Pa3oM:

- s 0OBEKTOB OOBITHOMN OTBETCTBEHHOCTH, OTHOCAIIMXCA K Kareropuu KC-2
no I'OCT 27751 sHarpy3ku OT I[yHaMM JOIlyCKaeTcsl Ha3Hayarh o Tabmuue A.l
IIpunoxxerus A CI1 ¢ HOpMaTVBHBIME 3HAYEHUSIMH, COOTBETCTBYIOLIMMH BEICOTE
BOJIHEI TOBTOPsAEMOCTHIO pa3 B 100 net (/;¢p);

- [ MOPCKHX MOPTOB, 0OBEKTOB JKU3HEOOECTIEUeH!s HaceNeHNs, 0OBEKTOR
ympaeneHus UC, NOTCeHIMATIFHO OMACHBIX, TEXHUYECKH CIIOXKHBIX, YHUKATBHBIX W
JpYyTuX OOBEKTOB BKIIOUCHHBIX B [ PaJOCTPOHMTENBHEI KOmekc Poccumiickoit
Oepepauuy, crarbs 48.1, yacte 1, myHKT 7), 8), a Takxke 4acth 2, MyHKTH 3), 4)
HArpy3kd OT IyHaM¥ AV IPEIBAPUTENBHBIX PACUETOB HA3HAYAIOTCS MO Tabmuue
A.1 Ilpunoxxenus A CII ¢ HOPMaTHBHBIMH 3HAYCHUSIMH, COOTBETCTBYIOLIUMHU
BBICOTE BOJHBI IIOBTOPAEMOCTbIO paz B 500 ner (hsp, 1), @ AN OPUHATHSA
OKOHYATEJIbHBIX PEIICHUNM B 003aTEIBHOM MOPSAAKE UCIONB3YIOTCS PE3yJbTaThl
IMP;

- IUTsl 0OBEKTOB HU3KOM OTBETCTBEHHOCTH HATPY3KU OT IyHAMH HA3HAYAIOTCA
mo Ttabmuue A.1 Ilpunoxenuss A CII ¢ HOpPMAarvMBHbIMH 3HAYCHUSIMH,
COOTBETCTBYIOLIMMH BBICOTE BOJIHBI TOBTOPSEMOCTHIO pa3 B 50 et (4s);

- pacueTHBIE 3alUIeCKd LyHaMd Uil ypOaHM3UPOBAHHBIX YYaCTKOB
(cenuTeOHBIX TeppUTOpHUM, KOMMYHAIBLHBIX, KOMMepueckux 30H u jp.) LIOT
Ha3HayaoTcs no pe3ynmsraraMm L[IMP  Ha OCHOBaHMH  COOTBETCTBYIOILETO

KapTUpOBaHUA BepOHTHOf;I 30HBI 3arOINICHUSA, TPU J3TOM JJIA esen OBaKyalyuu
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Hacenenus (6nok WADE) cnepyer WCHONB30Barb Kapry 30HBI 3aTOIUIEHHSA €

BEPOATHOCTHIO OIUH pa3 B 500 net (s, 1)

IIpumeuanus:

1 VrouneHHas TaOnuua HOPMATHBHBIX 3HAYCHHH BEPTHKAIBHBIX 3AILUICCKOB IIyHAMH H NIEpHOJA
BOJIHBI Ha MOpCKHX ToGepexbsix Poccuiickoit @eaeparyu npuseacHa B «base JaHHBIXY.

2 Jlns oObeKkTOB 0CO00 BBICOKOH OTBETCTBCHHOCTH B COOTBCTCTBHHM C 33JAaHHCM HA
NPOCKTHPOBAHUE MOTYT YCTAaHABIHMBATBCA 0OICE BBHICOKHE HOPMATHBHBIC 3HAYEHHI 3AILICCKA BOIHBI
nyHam# (C pekyppeHTHbIM nepuogoM xo 5000 ner), 4TO JOMKHO OOOCHOBBIBATHCS CIICLIHAIBHBIMH

HAYYHBIMHA UCCJICAOBAHUAMU.

52 Jlnsd OPUHATHAS HEPACYETHBIX, KOHCTPYKTUBHBIX W IJIAHUPOBOYHBIX
PCLICHUI CIENYET MCNONb30BATh KAYECTBEHHBIE XAPAKTEPHCTUKU (TEPMHH IO
CHjle, MOCIEICTBHAM) HIIM KOINMYECTBCHHYIO XApPAKTEPUCTUKY HHTEHCHBHOCTH
nyHamu B 6amnax ot I no VI mo tabmine B.1 CIT.

Hanpumep, ytepxnenus «k LIOP otHOCATCA npuOpeXHBIE TEPPUTOPHH, HA
KOTOPBIX C MOBTOPAEMOCTHIO HE pexe 1 paza B 100 ieT BO3MOYKHO BO3HUKHOBEHUE
c1aboro (MHTEHCUBHOCTD ;s > 1I) IyHaMW» MAEHTUYHO MO CMBICIY OTPEACICHUI0
no nyskry 3.1.59 CII, a TtpeOoBanue «crpoutenpHOe ocBoeHue [IOP,
NOJBEP)KCHHBIX — Pa3pyLUIUTENBHBIM — LYHAMH, 3alpEIlICHO»  TOXKACCTBEHHBI

3anpenieHuto no myskry 4.5.1 CIL

5.3 TpeboBanus k macmrady (TouHOCTH ) Tororpagudeckoro miaHa L{OP

K nynxmy 4.2.3 CII. Ilpu maremaTuyecKoM MOJETUPOBAHUY HAKaTa IyHAMU
Ha [1OP, BhIMOIHSEMOro B COOTBETCTBMHU C pasneiaoM 6 Hacrosero IlocoOwust,
paspewmienre  rpaguuyeckoro  uzoOpakeHus L[OP  (tomorpadmueckoit wu
OaTuMeTpUUECKOH KapThl) HE JOJDKHO OBITh XYK€, YKA3aHHOTO B MMyHKTE 6.3.3, 4T0
3aBUCUT OT KPYTHU3HBI IUIDKA, AJIMHBI BOJIHBI W Hamuuus 3actpoiiku LIOP. Ilpu
Haymunu 3acTporiku LIOP pasMep CTOPOHBI KBAAPATHOTO MUKCENS (IIar ChEMKH)
cleqlyeT BbIOMpaTh B mpeaenax 1-3 M.

5.4 K nynxmam 4.4.3.3 u 4.7 CII. llynamumukpopaiionupoBanue (LIMP)
BBITIOJIHSIETCS. B TpoLEcce MoJenupoBaHus. [Ipy KOMMOHOBKE W peasn3aliu

MareMaTuyecKoi Moaenu Hakara BoiaHbl yHaMu Ha L{OP npunoxenus I' n [ CIT

13



He JOJDKHBl HCIONB30BATECA MO MPHYHHE WX HEJOCTATOUHON TOYHOCTH H
JIOCTOBEPHOCTH.

5.5 K nynwxkmy 5.1.2 CII. OnpeneneHue KayeCTBCHHBIX M KOJIMYECTBEHHBIX
TMapaMeTpoB IYHAMH, XapaKTCpPU3VIOMMX MOPCKHE TOOEpexbs MO  CHe
OXXKUAAEMOTO LlyHAMH OCYHIECCTBIIIETCS HA Ype3e BOIbl CTAHAAPTHOIO MOOEPEKDs
JULSL BOJIHBI LlyHAME IIOBTOPAEMOCTBIO 1 pa3 B 100 ner.

5.6 K nynxmy 5.1.4 CII. YdeT BNusiHUS MEPHOJA BOJMHBI [yHAMU W YaCTOTHO-
H30MPATENBHEIX CBOWCTB aKBAaTOPHUit TODKEH BHIIONHATECS TIPH MATEMATHYECKOM
MOJIETIMPOBAHHY HAKaTa yHaMu (pa3en 6) U JOHNOJHUTENBHO PH 000CHOBAaHHOM
HEOOXOUMOCTH, C IOMOLIBIO METOI0B (PU3UYECKOr0o MOJAEIUPOBaHHUs (pa3aei 7).

5.7 K nynkmy 5.1.5 u 5.1.3 CII. OueHKa KaTeropid 3BaKynpyeMOCTH JIFOACH
B pa3HOe BpeMs Trofla W CYTOK B TOM wiM WHOH KoHKpeTHoii LIOP
TPYAHOOTIpeficIMMa ¥ HEOJHO3HA4YHa. SIBIAICE BO MHOTOM  KITIOUEBBIM
mokazareneM >P(OEKTUBHOCTH MEPONPHATHN, BKIIOYEHHBIX B Omoxk WADE,
HMEHHO 3Ta OLEHKA OIpEeNelseT COoAepKaHHne U 00beM HEoOXOAMMBIX
TPEBCHTUBHBIX TAHHPOBOYHBIX M KOHCTPYKTHBHEIX MEPOTIPHSTHH, peaTH3yeMBIX
B 3aiutHoM O6n0ke MIT (pucyHok 4.1). Onenka kareropuu 3pakyupyemocta LIOP
HA3HAYAETCS OpraHu3aiwel, obecrieunBaromieii HAYYHOE CONPOBOKICHHUE
TPOCKTHPOBAHUS, TPH 00A3aTEIbHOM YUacTUH cnenuanmcTos opranos I'OUC, npu
4eM IS HauXyIIIero CLeHapHs COOBITHS ¢ TOUKH 3DEHUS] CE30HA, BPEMEHH JHA U
apyrux HeOmarompusTHeIX (axropoB LIOP, B KOTOpBIX HPOTHO3HPYIOTCA
«bnu3Kue» [yHAMH, CJIeAyeT BO BCEX CIydYasX OTHOCHTb K KaTeropuM
HEIBAKYHPYEMBIX WM, TPH COOTBETCTIBYIONIEM OOOCHOBAaHUM, K KaTE€rOpHH

TPYAHOIBAKYUPYEMBIX.
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6 Ilponenypa MoOAeTHPOBAHUS HAKAaTa LyHAMH Ha Oeper W ompenaeseHUs
HATPY30K OT HOYHAMH Ha MNpHOpPeXHble H OeperoBble CTPOHTEJIbLHbBIE
COOpyKeHMsI

Hacrosmmuit pazaen yTouHseT U pa3bsicHser nonoskeHus CII, oTHocammecs k
6noxam HITs, FLEET, MIT, TSAR u URSA.

ITpakTHUecKuM COBPEMEHHBIM MHCTPYMEHTOM IpeCTaBIeH s HakaTa-oTKaTa
OyHaMH Ha mOOEpekse, B3aMMOAEHCTBHS 3THX BOMH ¢ 3actpoifkodt LIOT,
OIpeNeNeHUs TNapUMaIbHBIX HAarpy30K OT BOJH IyHaMM Ha OT/AETbHEHIE
npuOpe)XHBIE U OCpEeroBble COOPY)KEHHS, YTO HEOOXOAMMO 3aTeM s
TIPOSKTUPOBAHUA IYHaAMHUCTOMKHX COODY)KCHHH, NPOTHO3a KOHCTPYKTHUBHOTO
ymepba OT BO3ACHCTBHA IyHaMH W pa3paboTké  S((EKTUBHBEIX  Mep
IyHAMH3AIIUTHI, SBJISIOTCS METO/IbI YUCJICHHOTO MOENIMpPOBaHMs IyHamu [1, 2, 3],
NONyYHBIINE CTPEMUTEILHOE PA3sBUTHE 3a MONATOpAa TOAa, MPOIICAUINE IOCie
pazpaborku u yreepskaeHus CIT.

B Bugy BaXHOCTH 3TOT0 NPHKIAJHOTO MHCTPYMEHTA JUIS  OLEHKH
BO3ACHCTBUSL ~ BOJIH ~ LyHAMH HAa  NPHOPEXHYHO  ypOaHW3MPOBAaHHYIO
IyHAMHONIACHYK) ~ TEPPUTOPHIO  HIDKECIHCAYIOUIEMY  pasgelly  yAeseTcs
LEHTPaJIbHOE MECTO B HACTOALIEM MeToauueckoM [Tocobuu.

6.1 B mHactosmeM pasjieie ONMCBIBAIOTCA MpPOLEAYPHI, PpelIaronue
CIIEYIOLME 3a1a9H:

- lyHaMUMUKpOpaioHupoBanue (k nynxkmy 4.4.3.3 CII);,

- OTIpEIIEIICHIE TPAHMI] ¥ TIOCTPOCHUE KAPTHI 30HBI 3aTOIJICHHS,

- OTpeJielIcHHE CHJIOBBIX XapPAaKTEPUCTHK LYHAMH B 30HE 3aTOIUICHUS IMpPH
Pa3TIYHOM PacONIOKEHHH 1 (hopMe OOBEKTOB PHCKA,

- oLeHKa 5 EeKTUBHOCTH 3ALIUTHBIX HHXXEHEPHBIX COOPY>KECHHUIA,

- OIIEHKA NCPEMEIIECHHS JOHHBIX OCAAKOB aKBATOPHU MOPCKIX HOPTOB;

- pa3paboTKa CLeHAPUEB BEPOATHBIX OECTBUI, BHI3BIBACMBIX ITyHAMH.

6.2 Hekoropble TeOpeTHYECKUE OCHOBBI M YIPOHICHHBIE MOIXOIBI B

THAPONHAMUKE LyHAMH
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6.2.1 XapakrepHblii Nepuox BOJIH IyHAMH, UMEIOIIKUX NIPEUMYIIECTBEHHO
CelCMHMYECKOE TIPOMCXOXKICHHE, BO BpeMsl O€ACTBEHHBIX COOBITHI mpeBbiracT 10
MHH, pocturas wuHorga 1 u. MCnosnb3oBaHWEe JIMHEHHOIO AUCIEPCHOHHOIO
COOTHOINEHUS I BOJH Ha TIOBEPXHOCTH MJCAIBHONW HECTPATH(UIUPOBAHHOM

TSOKENOM JKUAKOCTH (6.1) MOKa3bIBACT, YTO BOJIHBI LIYHAMU SBISIFOTCA ITHHHBIMU

Jake B TITyOOKOBOHBIX OacceitHax (ki << 1):

w= ‘}gz - th(kh), 6.1)

|
k — BOTHOBOE YMCIIO (TIPOCTPAHCTBEHHAS YaCTOTA) BOJIHBI IIyHAMH;

rac o —4aCToTa BOJIHEIL,

h — ryOuHa okeaHa.

ITooTOMY MCXOHBIE YpaBHEHHS TMIPOAVMHAMUKA MOTYT OBITH YIPOIIECHBI U
CBEJICHBI K YPABHEHHUAM TEOPHH MEJKOM BOJBI (WM AIMHHEIX BOJH) [4, 5, 6].

6.2.2 B cnokuBIIEHCS NPAKTUKE MAaTEMaTHYECKOr0 MOJACIUPOBAHUS IlyHAMH
VPAaBHEHMs. MEJIKOM BOABI cleAyeT 3anMChiBaTh HAa Bpawawoeiics cdepe u ¢

Y4€TOM OOHHOI'O TPCHHUA

oM 1 iM_er 1 Q(z\ﬂ\mose}r gb_on
Ot RcosOor| D Rcos0 30 D Rcos6 oA

2
g’]/g I N =gy, @2

—+

—+ — + — +— 4+
Ot Rcosbor\ D RcosO 00 D

N 1 a[MNj 1 0(N?cos®) gDhon
R 20

2
& NN =gy, O

+
D
@+ L [%+£(Ncose)}=0,
Ot RcosO| oL 00

6.4)
IJIE 7] — CMCIICHHUE BOJHOM MOBEPXHOCTH,

Mu N — KOMIOHEHTBI PacXo/ia BOBI BIOJIb JOJITOTH A U HIAPOTHI 6;
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D = h(x, y) + 7 — nonHas rnyOuna GacceiiHa u A(x, y) — HEBO3MYIICHHAs
ryOHuHa BOJIBL;

f — napamerp Kopuomuca f = 2Q sinf, 2 — gacrora BpaweHus 3eMIH
(nepuon BpamieHus 24 4aca),

R — paguyc 3emnu;

g — TpaBHTALIMOHHAS MOCTOSTHHAS.

T'unepbonuueckas cucTeMa ypaBHeHHH (6.2) — (6.4) 3amncana B IIOJHBIX
MOTOKaX, 0OeCeunBas BHIMOHEHAE 3aKOHOB COXPAHEHHs, YTO Hanbonee yao0HO
I yuera 3¢ dexToB 0OpyIIeHHs BOTH GOJBIIOI aMILTUTYIBI.

6.2.3 HeobxomuMO YyYHMTHIBaThb [UCCHMALMIO JHEPrHM B  IPUAOHHOM
TypOyJIEHTHOM cjIo€ (TpeHue O OHO). IIpu 3TOM, IOCKOJBKY BOJHBI IlyHAMH HE
SIBJIIFOTCS  CTAl[MOHAPHBIMH  THAPABIMYSCKHMH IOTOKaMU, HO HX MEPHOA
JIOCTATOYHO OONBINONM, MOKHO HCHOJNB30BATh KBA3UCTATHUCCKUHA HOAXOJ
mpocTeiimeif MOIENbI0 KOTOPOTO SBISIETCA IapaMeTpH3allis JOHHOTO TPEHHs
KBaApATHIHOM (OPMYIIOii C IOCTOSHHBIM KO3 UIHUEHTOM LIEPOXOBATOCTH JHA —
n, HasbiBacMas Qopmysiioi MaHHHMHTa, YTO XOpOIIO anmpoOMpPOBAaHO B 3adavax
peuHO rMAPaBIUKHY.

JUis pacyeToB IyHAMM Ha AaKBaTOPHM TIPH OTCYTCTBHM [JaHHBIX O
K03 HUIHEHTE TIEPOXOBATOCTH AHS CIIENYET HCIONb30BaTh 3HaueHue n = 0,015 m°
3¢, xapakTepHOe ANA €CTECTBEHHOTO AHA (TECOK, MejKas rajgbka). B 3amauax
HakaTa BOJIH Ha Oepera ¢ y4eToM peaibHOI 3acTpOikH HEOOXOANMO MPHMEHATH
(axTrueckue 3HayeHUA KodP@uIEHTa IIEPOXOBATOCTH [7] pa3HBIX Y4YaCTKOB
TOOEPEKBS, YTO TIO3BOJSAECT MPOBOAWTH MACTAIBHOE 30HUPOBAHHE 3aJIMBAHHSA
noGepexxbs BOJHAMM IyHamu. JIpyrue MOJAEIN ONMCAHHs JUCCUNALMK BOJNH B
HPHAOHHOM CJIO€ BEAYT K TPEXMEPHOCTH YPaBHEHHIT (Tak HA3bIBAEMBIE MOMEIH C
BEPTUKAIBHBIM pa3pellcHHUEM, IOJydacMble W3 ypaBHeHuii HaBbe—CtoKca, CM.,
HampuMep, [8]), 9TO CYLIECTBEHHO YBENTMIABACT BpeMs pacueroB. Takue MOJIENH,
Kak M MCXOAHBIE TPEXMEpHbIE YPaBHEHUS THAPOAWHAMHUKH OJinepa win Haspe—
Crokca, TIOKa €Iie PEeAKO INPHUMEHSIOTCA IS PacyeTOB XapaKTEPHCTHK BOJH

I[yHamH, 0COOEHHO Ha IIPAKTHKE.
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6.3 HexoTopsie 0cOO€HHOCTH MOAETHPOBAHNS BOJHEIX 0acceiHOB

Cucrema ypaBHEHHIT METKOH BOMBI IOJKHA OBITH JIOTIOTHEHA TPAaHNYHBIMU 1
Ha4YaJIbHBIMU YCJIIOBUSIMH.

6.3.1 Ha Mopckux rpaHumax pacyeTHBIX oOnacteil (HampuMep, B MPOTHBaXx)
CTaBHTCs YCJIOBHE CBOOOAHOIO yX0Ja, KOTOPOE SBISAETCS TOYHBIM B paMKax
JIMHEIHOW Teopuu Menkod BoApl Oe3 ydera BpauleHHs 3eMIIM M IpocTeiiiieit

reOMETPUH MOPCKOM I'PaHULBL
AN Jen 2 —o, (6.5)
o on

TJ/Ie 77 — CMEIIEHUE BOAHON MOBEPXHOCTH,

g — TPaBUTALMOHHAS IOCTOSHHASL.

IIpousBoaHas OT ypOBHs BBHIYHMCIIAETCS 1O HOPMAJTM # K BHEIUHEH rpaHule
pacdeTHoii obacTy.

OT0 yCNoBHE MO3BONSET MPOBOAWTH PAcUYeTHl B OTPaHMYCHHON 00macTy,
OJIHaKO, HA/IO0 MOHMUMAaTh, YTO B PEANILHOCTHU JI0OOM BOIHBIN GacceiiH sBIseTCA
MIEPEMEHHBIM 110 TUIyOMHE, W BONHA, BHINIEMINAS M3 PACUETHOW OONAcTH, MOXET
BEPHYTHLCA B HEe II0CIIE OTPOKEHHUS BO «BHELIHEMY OacceiiHe. 3T0 00CTOATENLCTBO
HaKJIaJbIBacT OTPAaHUYCHHS HA BPEMs PacueToB BOJH B OacceliHe, HAa YTO CIEAyeT
obpamarh DODKHOE BHUMaHWe. MOpCKHME TPaHWIEI HEOOXOAWMO CABHrarh IO
BO3MOXHOCTH JANIBIIE.

BeperoBas rpanuna B o0LIEM ciyudae SBISETCS MOABHIKHOW M JBHXKETCS
BMECTE C BOJIHOM, HakarhIBaromelcs Ha Oeper. JTa TOYKa SIBIISETCA TaKKe
CHHTYJISIPHOH JUISl ypaBHEHHMH MeNKOH BOIBI (B Helt HapymIaeTcsl THNepOOHYHOCTD
ypaBHEHHWI BOJH Ha BOJE), K TOMY ke KO3(D(UIMEHT mpu AMCCUIATUBHOM
craracMoM oOpamaercss B OECKOHEUHOCTb, OTO MPHBOTUT K ONPEICICHHBIM
TPYOHOCTSAM NpPH HYHCIEHHOM pealn3aldy YPaBHEHHM, KOTOPbIE MPEOAOJEHBI B
MHOTHX PacueTHBIX KOMIUIEKCAX.

6.32 Ecnu Ha Oepery pacmoiOXKEHBI CKAJibl, TPAKTHYECKH BEPTHKAIbHO
yXoJsuue B BOAY, TO €CTECTBCHHBIM I'DaHUYHBIM YCJIOBUEM SBILIETCS YCIOBHE

HOJHOTO OTPaKEHUSA
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X o, (6.6)
on

(6.7)

31€Ch 1] — CMEIICHHE BOAHO# IIOBEPXHOCTH,
1 — HOpMaJib K O€pEroBoid THHHU.
Jind ananmza mpoliecca HakaTa BONH Ha Oeper M 0Txo4a BOJNHBI OT Oepera
CHCTEMY YpPaBHEHHWI MENKOi BOAB HEOOXOJMMO pelllaTh B PacueTHOH obnacty ¢

TIOABIDKHOM rpanuieit
D(A, 0) = h(%, 0) + n(X, 6, 1), (6.8)

rae D — nonsas rnyOuHa 6acceifna;

5 — HeBO3MYLICHHAS 1yOMHA BO/IbI,

T — CMEIICHNE BOTHOM MOBEPXHOCTH.

OT0 MO3BONSET WCCACAOBATH HAKaT BONH HAa Oeper M PacCUMTarh
XapaKTEPUCTUKK 3aTOTUICHHS TOOEPEIKBS ONIACHBIMU MOPCKAMMU BOJTHAMU.

6.33 Jlng pacdeTa Hakara BOJH IyHAMU B pEAIbHBIX aAKBATOPHIX
HEoOX0UMO UMETh OYEHb XOPOLIYI0 OaTUMETPHUI0 MOPCKOTO HA € Pa3peliCHUEM
MeHee 50 MeTpoB, B 3aBHCHMOCTH OT KPYTH3HBI OeperoBoii 30HBI. OOBIYHBIE
mupoBsle Kapthl OatumMerpun, Hanpumep, GEBCO (General Bathymetric Chart of
the Oceans), He obOecHeumBalOT aJeKBAaTHOE BOCIPOM3BEACHHE peibeda mHA B
YMCJICHHEIX MOJENSAX PACHPOCTPAHCHWST BOJNH, YTO MOXCET TIPUBOJUTH K
CYLIECTBEHHEIM OIMMOKAM IIPU OLECHKE MAKCHMAIbHBIX 3AIUICCKOB LyHaMH Ha
nobepexxee. B pabore [9] 3ToT 3(dekT NpPOoACMOHCTPHPOBAH HA TMPUMEpPE
MOAENUPOBaHud AByX CuMymmpckux IyHamu 15.11.2006 r. u 13.01.2007 r B
LeHTpanbHOH uacth  Kypuibckux ocTpoBoB. [lokazaHO, 4YTO  pacyeTsl,
BBHIMIOJIHCHHBIE HA CeTKax ¢ paspeweHueM 30 YIOBbIX CEKYHH, 00eCIeduBalOT
TOJBKO KAQYeCTBEHHYIO OLECHKY PACTIPEACNICHHS BRICOT IIYHAMH BJIOJIb TIOOEPEXKBS.

B 10 %€ BpEMs1, KOJMYCCTBCHHOC COBNAACHHUE PE3YJIbTATOB MOACIIHPOBAHUA H
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JAHHBIX HAOMIONCHUH yIAeTCs MOJYYUTh TONBKO JUIsi CETOK C MPOCTPAHCTBEHHBIM
paspemeHueM He Xyke 10 yrIIoBBIX CEKYHI,

6.3.4 HavanbHble yCIOBHS MOACIHPYIOT MPOLECC TEHEPAMH MOPCKUX BOJIH.
B cmywac reHepanuM BOMH IyHAaMH [IOJBOIHBIMH  3€MJIETPSCCHUSIMHU
CEHCMUYECKUH MPOLECC B 0Yare 3aKaH4YMBACTCA JIOCTATOYHO OBICTPO, M BOJTHA HE
yCIEBAET BBINTH M3 O4ara. B 9TOM cily4ae MOKHO CUMTATh MOJABHXKKA MOPCKOTO
JHsl MCHOBEHHBIMHM, BBI3BIBAIOIMMHU TAKHE YK€ MTHOBEHHBIC CMEILICHUS BOJHOM
HMOBEPXHOCTH. Torga mpomece TIEHEPalMH BOJH CBOJMTCS K TIOCTAaHOBKE

HaYaIbHBIX YCIIOBHA
N(A,0,:=0)=n,(A,0), M(A,0,t=0)=N(A,0,1=0)=0, (6.9)

TI€ 77 — CMEIIEHUE BOJIHOM IOBEPXHOCTH;
Mu N — KOMIIOHEHTHI pacxo/ia BOABI BAOJb JAOJITOTHI A M IIAPOTHI 0.

HHorna npoliecce reHepanyy BOJIH IIYHAMHU 3aHUMAET ONMPEACTCHHOE BpEMS, B
5TOM CJIy4ae ouar IyHamMH HpPEACTaBIACTCd HECKOJbKUMH CETMEHTaMH C
IPaHUYHBIMHA YCIIOBUAMH (6.9), 3a1aBaEMbI€ B ONPEACTICHHBIE MOMEHTHI BDEMEHH.

B cimyyae 4YHCIEHHOTO MOAEIHPOBAHWA PACHPOCTPAHCHUS LyHAMHU B
UCCIIEayeMYIO (TIOPTOBYIO) 30HY HEOOXOJAMMO MMETh HA TPaHMIE JAHHON 30HBI
3HAYCHUS] CMEIIEHUS BOJHON MOBEPXHOCTH WM 3HAYECHHS KOMITOHEHT CKOPOCTEM

Nnin pacxozla BOOBI
N, =n,T.0), M (U,1)=JgDn(T.1). (6.10)

OnHaxo 0osiee TOUYHBIC PE3YIBLTATHI TIOJYUYAKOTCS, €CITM UCTOB30BaTh METO
BJIO’KCHHBIX CETOK, KOIa pacyeThl BOJIH LyHAMH B OTKPHITOM MOPE JIETAroTCs Ha
rpy0oii cetke, a BOIM3M Oepera — Ha MakCUMaJIbHO JeTanbHOW. JIaHHBIN MOIX0
MO3BOJIIET MOJETMUPOBATh PACIIPOCTPAHEHUE BOJIH B TIOY3aKPHITON 00IacTH, MMes
peanbHBIC ¥ PaCCUNTAHHBIC JaHHBIE HA BXOJIE B TaBaHb (MIOPT).

OnucaHHass BbIIIE CUCTEMA YPaBHEHMI MEJKOI BOABI pean30BaHa,
HampuMep, B mporpaMmmHOM Komiuiekce HAMMU-JIAHC [10] ¢ momombio

YUCJICHHOW CXEMBI Ha KOHCYHBIX Pa3HOCTAX THUIIA «npmraromeﬁ JISATYIIKAY . Ee
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CYTb B TOM, 4YTO IICPEMCHHBIC ITOTOKOB U CMCIICHUS IIOBEPXHOCTH HAXOAATCA HE B

OIHMX H TeX e y371aX, ¢ HeOOJBIINM CMEIEHUEM, KaK II0Ka3aHO Ha PUCYHKe 6.1.
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PucyHok 6.1 — PacnonoskeHue EPEMEHHBIX U Y3TIOBBIX TOUEK CETKU PEIIETKY:
d — YUCII0Bas CETKA [0 BPEMEHH (I10 OAHOH KOMIIOHEHTE),

6 — 9HCIIOBas CETKA IO MPOCTPAHCTBY

DTO [enaeT BBIMUCICHHS 0OJiee YCTOMUYMBBHIMU B TaK HA3BIBAEMBIX KPUTHUYECKHX
TOYKAax (Ha ypese, ocTpele yriel). IIpy co3maHMu NPOrpaMMHOIO KOMILIEKCA
HAMU-JAHC ObLH UCHOJIb30BAHbI METOBI MapaIEIBbHOTO
IPOrpaMMHUPOBAHUS, YTO MO3BONIJIO 3HAYUTENBHO YMEHBIIUTD BPEMs CUETA.
BpemenHol mar B cuny TunepOOIMYHOCTH YpPaBHEHWH MENKOH BOABI
BeIOMpaeTcs U3 ycnoeus KypadTa [uisi yCTOWYMBOCTH YHCIIEHHON CXEMBI
%,% > [T (6.11)
rie Ak u A — Warn pacueTHO CETKH BAOJb JOJITOTHI M IIMPOTHI,
At — 1mar o BpEMEHH;
himax — MAKCUMaJTbHAS TTyOHHA Oacceiina,
g — TpaBUTaALIOHHAS TOCTOSHHAS.
Kak u3BecTHO, BOJIHA Ha MEJIKOBOABE BOMM3M Oepera MOXKET CTAHOBUTHCS
KpyToOii, (pOHT KOTOpOii MOKeT OOpymHTBCS (pa3BUTHIA OOp) WM CTaTh
BOJJHOOOPA3HBIM (HAa PYCCKOM SI3BIKE €r0 MHOTAA Ha3bIBAIOT YHIYJSIPHEIM). B

nakere HAMU-JTAHC yumnteiBatoTcs 00€ BO3MOMKHOCTH BOIJHOTO MOTOKA: Kak
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06pyLUEHMe BOMHbI, MapaMeTpM3yeMoe YMCIEHHOM BA3KOCTbIO, Tak U 06pa3oBaHue
BO/IHOOGpa3HOro 6opa.

6.4 CvnoBble XapakTepUCTUKM LlyHaMU B 30HAX 3aTOM/IEHWUS NPU Pas3/IMYHOM
pacrnonoxeHnu n opme 06LEKTOB pUCKa

6.4.1 bonblune aMnUTYAbl BOSIH B MPUOPEXHbIX palioHax 1 noayyatoLmecs
BbICOKME CKOPOCTW TMOTOKOB - TMepBUYHbIE (AKTOPbl B  PaspyLUUTESIbHOM
BO3AENCTBMM LyHamMu Ha Oepera u coopyxxeHus. OCHOBHbIE XapaKTepucTWKU
npoLecca HakaTta LyHamy nokasaHbl Ha pucyHke 6.2. TMpsamoe BO3feiicTBUE
LlyHaMW Ha 3aCTpOeHHble NPUOpPEeXHbIe 1 GeperoBble COOPYXEHNUS MOXET UMeTb
KaTacTpouyeckne MOCNEACTBUSA, BKIKYas Tubenb /HOf4ei, paspyLueHus,
NOBPEXJEHNA W MepeMelleHns 60MblnX OOBEKTOB B LENIOM W OTAENbHbIX WX
KOHCTPYKTUBHbIX 3/1EMEHTOB (Mpex[e BCero cMeLleHve QyHAaMeHTOB), ONO3HU U

Apyrue npypoHO-TEXHOTEHHbIE BTOPUYHbIE eCTaOMNN3NPYIOLLME (aKTOpPbI.

PucyHok 6.2 - Cxema Hakata LyHaMmun Ha 6eper

6.4.2 [ns oTHOCMTENbHO HebonbLMX 06bEKTOB pucka (cMm. n. 4.1 Mocobus)
MOXXHO BbINONHATb PacyeTbl BOMHOBOIO MOMS HE3aBWCKMMO OT COOPYXXEHWI, a Y
MOTOM PacCUMTbiBaTb OTAENbHO HAarpyskM Ha HUX. VIMEHHO Takasa cutyauus
peann3yeTca npu CTPOUTENbCTBE MOPCKMX NNaTtopM Ans HedTU v rasofobblum,
VMEIOLLMX BepTMKa/bHbIE OMOPbl, AWAMETP KOTOPbIX 3aBEOMO MeHblue [/INHbI

BO/IHbI UyHamu. B 3TOM cfiyyae pacuyeT BOSIH LyHaMW MOXHO [JenaTb Ha
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OTHOCHTENBHO KDYITHEIX CETKAaX, HE YUMTBHIBAKOIIMX IOJCETOYHBIE 3(HEKTHI,
CBA3aHHBIC C HAIMYHEM BEPTUKAIBHBIX omop. Ha crlemyromem sramne MOMXHO
PacCUHMTHIBATE CHIIy M OITPOKHMJIBIBAFOINMH MOMEHT Ha K&KAYIO Omopy. B ciyuae
HICATBHOM JKHIKOCTH CHJIA T'MAPOAMHAMHIECKOTO NABICHUS [, MPUIOKEHHAS K

HIOBEPXHOCTH Tena S, onpenensercs no [11] vwke cnenyromeit Gopmymoit
F, = p(x,y,z,t)ads , (6.12)

TIe 7 — BHEUTHsSI HOpMaJIb K IOBEPXHOCTH TENa,

p — NaBJcHWE, BRIYUCIIEMOE M3 THAPOJUHAMHYCCKHX YPABHCHHM B TOUKE
pacIonoXeHus OmopEI (HO Oe3 yuera ee).

B BojHax IyHaMHW [JABIEHWE THAPOCTATHYHO W MOXKET CUHMTATHCA
OTHOPOIHBIM TIO TIOBEPXHOCTH TIPETPAJTHL.

CooTHOWEHWE JIBYX KOMIIOHEHT CHJIBI JIOOOBOTO COMpPOTHBJICHHA U
CUAPOCTATUYESCKOTO BO3ACHCTBHS HA OAMHOYHYIO MPErpagy Majoro JHaMeTpa,
OMpeeNseT Tak Ha3bIBaeMOE «MAPOIMHAMHUECKOE Bo3aeHcTBHEY [12]

2
Hp=Lt_ Cp 2 =CpF, (6.13)
£y gD
rae Cp— xko3(puimeHT T0O0BOr0 COMPOTUBIIEHHUS, KOTOPbIM ceHYac JIETKO HaTH

B CIIPAaBOYHHKAX,
D — morHast riryGuHa BOJEL,
g — TPaBUTALIOHHAS [IOCTOSHHA,

¥ — CKOPOCTh TE€YCHMs B pacyueTHON Touke Oe3 y4eTa KOHCTPYKIWH,

OPONOPIMOHATBHO THcTy Dpyna

Fr=—2X (6.14)

rae D — nonHas riayOuHa BOIEL,
11 — CKOPOCTh TCUCHHMS,

g TPaBHUTALOHHAS HOCTOSHHAA,
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1 3TOT NapaMeTp MNOJHOCTbIO ONPEAEIETCS BOTHOBBIM HOTOKOM.

Pacuet uncna ®pyna no3BoSAET CYAUTH O COOTHOIICHHH CHII BO3AEHCTBUS HA
COOPYKEHHUS.

6.4.3 I'maBHOW TPYAHOCTBIO y4€Ta BOJIH LYHAMH B OTIMYHE OT BO3ACHCTBHA
LITOPMOBBIX BOJH SIBJISIETCS HEBO3MOXKHOCTh IIEPECUETa BOIHOBOIO IIOIA C
OTKPBITOTO MOpsl HA NPOEKTUPYEMYIO TOYKY CTPOUTENBHOTO COOPYXKEHUSI C
MOMOIIBIO MPOCTBIX HOMOTPAMM, Kak 3TO AENAETCs IS BETPOBHIX BOJNH. [losTOoMy
MPOCKTUPOBAHKUE KPYMHBIX 00bekTOB pucka (1. 4.1 TTocobus) B mpubpesxHoit 30He
JIOJDKHO BCETJA CONMPOBOXKAATHCS MOACIUPOBAHMEM BOJHOBOIO PEXKHMA C YUCTOM
BO3BOAMMOTO COOPYIKEHHUS.

6.4.4 Tlpn ananuse HaKaTa BOJH Ha Oeper um mocnencTsuit myHamu B LIOP
cnenyer oOpallaTh BHUMAaHWE HA BO3MOXHOCTb BO3HUKHOBEHMS JUIMTENIBHBIX (B
TE€YEHHE HECKOJBKMX YacOB) PE30HAHCHBIX KoyieOaHWi, CIOCOOCTBYIOMMX, a
WHOT/IA BBI3BIBAIOLINMX MOBPEKACHUS CKIAACKUX 3[aHUA M COOPYXXCHMH, a TaKoke
HaXO/UIIIMXCS BHYTPU HUX ToBapaM. OLCHKA TaKUX BPeIHBIX BO3ACHCTBUI BaxkHa
JUTS yIPaBIICHUS IIOPTOM BOBPEMS U IIOCIIE ITyHAMH.

6.4.5 BonHbl KOpPOTKOr0 MEPHOJAA, 3aXOSIIME HEOPEPLIBHO B TOPTHI
(rapaHm), MOTYT BbI3BaThb AHOMAJILHBIC KOJICOAHWS, BIICKYINUE HEOXKUJAHHBIC
yOBITKH, €CIIM WX TEPHOJ COBMATACT C PE30HAHCHBIM TICPHOAOM OacceifHa.
OxcaHCKUE BOJHBL MOIYT BBI3BATH ONACHBIC KOJICOAHUS B 3aKPHITHIX WM
MOMYOTKPHITEIX OacceifHax W raBaHsx. LlyHamm, kaK M3BECTHO, SBIISIOTCS OYEHb
Pa3pyLIMTEIbHBIM SIBICHUEM HA MENKOBOJBE, BEId K NOABEMY YPOBHS MOPCKOIt
BOJIBI, CHITBHBIM MOTOKaM, MOp(}OIOTHUeCKHM H3MEHEHUAM JHa u Oepera [5, 13,
14]. YtoOBl YMEHBLINTH PA3PYLIMTENBHYIO CHIY LYHAMH, TaBaHW CTAparOTCs
cenars ¢ y3kuM BXoAoM. T1p 3TOM, 0HAKO, BO3MOKHBI PE30HAHCHBIC d((EKTHI,
YCHIMBAIONIME KOJIeOaHHS MOPCKO# MOBEPXHOCTH HA OMPEACNICHABIX YacTOTax W
NMPUBOJAIME K ONACHBIM sBICHUAM. [eomerpuss OacceifiHa W BO3IMOXKHBIE
PE30HAHCHI 003aTENbHO YUUTHIBAIOTCH B TIPOSKTUPOBAHWH TaBaHeit [15, 16, 17,
18]. Mcnonb3yemble OOBIMHO BOJIHOPE3bI CHOCOOHBI K 3aIMTE TABaHU OT KOPOTKAX

(BeTpoBbIxX) BONH [18], HO ATMHHBIE BOJHBI THITA YHAMH ¢ Tieprogamu 25-300 ¢
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IIPOHUKAIOT B aBaHb W BEI3BIBAIOT OMACHBIE KoneOaHws. ITepHoAbl pe30HAHCHBIX
koje0aHmit MOTYT OBITH B AMANa30HE OT HECKONBKUX CEKYHI JO HECKONBKHX
MHUHYT B 3aBUCHMOCTH OT TeOMeTpHU raBaHu [19]. XapakTepHCTHKH PE30HAHCOB
W3BECTHBI JUT MHOTHX 0acCeiHOB ¢ HECKOJNBKUMH TUIAMH ITPOCTBIX F€OMETPHil 1

HEOJHOPOAHbIMU GaTuMeTpusMu (Tabnuua 6.1 u Tabmuua 6.2) [20, 21].

Tabnuma 6.1 — Moapl BOJH B TOJY3aKpBHITHIX OacceiiHax MpOCThIX

TEOMETpHii reoMeTprueckuX (HOpM 1 TOCTOSHHON IUPHHEI

Tan Bacceiina Hepuox
., OTHOHISHHE 5 s o "
ypaBHEHHe byHmaMeHTANLHEIL MOX S ’
OTHCAHHE pa3sMepHOCTh npoduna T i 2 3 4
npmio- UJ‘ T '|,x W) =hg 2Ui(ehg)? 1.000 0500 0.333 0250
YrOJIBHBIN

“Tpeyroms- Ex hxy=ho(1-260)  1.305 [2LAghg)?] 1.000 0628 0.436 0343

Heiit (eHTp)

napabos- ; 5
L X pe)=ho(1 - 4xYL2) 1110 [2LAghg) ] 1.000 0577 0408 0316
napaba- - My =hg(1- 42027 1242 [204gh 7] 1.000 0.686 0.500 0388
odim
TPCYTORE- h(x) = hyx'L 1.646 [2Li(gh )" 1.000 0546 0377 0.288
HEHT (Tpak.
yT.)
h(x)=hg= mx 1.000 0546 0377 0.288
m = (k- hg)L

B(x)=hy(x < 0)

: 12 < .
L,=1/2 4Ly/(ghy)" 1000 0300 0250 0.125
H(x) = Iyl > 0) Lty 2(ghy)

h/l=14  LyL,=13 3.13Lyghy)!* 1.000 0.559 0344 0217
LyLy=14 273Ly(ghy)'? 1000 0579 0367 0252
LyLy=18 231L,ghy)'? 1.000 0525 0371 0279

B Tabnuie 6.2 mpuBeeHB! 3HAUYECHHs NEPHOAOB CBOOOMHEIX KojieOaHuil B

3aKPHITHIX OacceliHax mpocToit reoMeTprudeckoii (POPMBI M MOCTOSHHOM IMPUHBL.
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Tabnuna 6.2 — Moapl BOJIH B NONMY3aKpHITHIX OacceHax mpocTeix
reOMETPUYECKUX (POPM

Tun Bacceiiga Hepnon
dymavermansssi CTHOLERAE MOL TS /T [n = (s + 1)/2]
i n=0 1 2 3
2.000 [224gh,; )] 1.000 0.333 0.200 0.143
2618 [2Z/(gh;)?] 1.000 0.435 0.278 0.203
M) = ) 2.220 [2ZAgh; 2] 1.000 0.409 0.259 0,189
hy(1—x0%)
Bx)=by/L 1.308 [2LAgh,)'%] 1.000 0.435 0278 0230
Hx)="hy
b(x)=bx/L 1.653 [2LAgh; 2] 1.000 0541 0374 0.283
h(x)=h /L
by/L=2 2.220 [2L/(gh ] 1.000 0.707 0.578 0378
=45 0.554 0.493 0323
-1 0447 0.468 0264
=213 0.317 0.455 0.185
Hx)= 2.220 [2LAghy 21 1.000 0.707 0.578 0.500

(1 —r¥L%)

TIOIYKPYT Tonyiapabomons

B Tabmume 6.3 maHBl 3HAUCHUS TEPHOMOB CBOOOMHBIX KoNeOaHmit ms
HOJy3aKphITEIX OacceiiHOB MpocToii reomerpudeckoit dopmbl. B pabore [22]
NMPENCTABICHEl 3HAUCHUs MEPHOAOB CBOOOTHBIX KoneOaHuil B Oacceifnax
NPSMOYTOJILHOH U KPYIJIOH reOMETPHUYECKON (POPMBL C OTHOPOIHOMH ITYOHHOIA.
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Tabnauma 6.3 — IlapameTpsl MOX /Ul BOJH B OIJHOPOMHBIX OacceiHax

IPAMOYTOJBLHOM M KPYTJI0i reoMeTpuueckoit hopm

KeaapaTHbHi facceiin (/= 0.50) Kpyrabii 6acceiin

HOMEp OTHOCHT-BI HOMED pannyc y3- HOPMHPOBaR-|OTHOCHUT-BL
MOJIEL dopma nepuon MOIEL $opMa | pomemx mumwmE | Hant yacToTa HepHog

w b I Toen?Ton 5 m 7 3 waic Tem/To

1 0 1 0 - - 1.841 1.000

2 0 2 0 - - 3.054 0.603

0 1 0 1 0.628 - 3.832 0.480

1 1 1 1 0.719 - 5331 0.345

2 1 201 0.766 - 6.706 0.275

0 z 0.250 0 2 0.343 0.787 7.016 0.262

1 2 0.243 1 2 0.449  0.820 8.536 0.216

6.5 OueHka nepeMeIeHs JOHHBIX 0CaIKOB aKBATOPHM MOPCKHX MOPTOB

6.5.1 BosnHbl OONBINOH aMIUIUTYABl BBI3HIBAIOT JBIKEHHE HAHOCOB,
MEHSOMIX MOP(HOIOTHUIO MOPCKOTO JTHA U Oeperoe (cM., Hanpumep, [22]). s ux
aHamM3a HEOOXOAWMO pellaTh ypPaBHCHWS TpaHCIOpTa HaHOCOB [23], utO
VCIOXKHSIET BBIUMCIEHUA. MeEXIy TeM, MHTCHCHMBHOCTh TPAHCIOPTa HaHOCOB
MOXKHO Ipy0O XapakTepm3oBaThb 4uciioM Pay3a, Ha3BaHHBIM IO MMeHH Hunter
Rouse) [24]. Otor mapameTp, 3aBUCSNMIA OT CBOMCTB MOHHBIX OCagkoB [25],
MPONOPLIMOHAJIEH JIOKAJILHOM CKOPOCTH TCYECHUM >KUAKOCTH, OITOMY €0 pacueT
MOXET OBITh JIETKO BCTPOEH B CYIIECTBYIOIIUE MPOTPAMMHEIE KOMILIEKCHI
peIIeHNs ypaBHEHUI Menkoil BOABL B 4YacTHOCTH, Hampumep, B IPOrpaMMHOM
xommiekce HAMUM-JIAHC  [10] peanmu3oBaHa  BO3MOXKHOCTH — pacdera
pacnpenenenus uucia Paysa.

6.5.2 PaccMmoTpeHne BONHOBBIX MOBWKEHMH B OacceifHax [L-Tuma TpU
Pa3IMYHBIX MEPHOAAX TOAXOAAMIEH OJWHOYHOM BOJMHBI ILYHAMH BKJIIOYAET
pPE30HAHCHBIE BO3ICUCTBHS W HAapsLy € BEPTHKAIBHBIM CMEIICHUEM BOJHOMN
MOBEPXHOCTU U YCPEOHEHHOH MO ITyOHHE CKOPOCTH TOTOKA PACCUUTBHIBACTCS

TAKXKC YUCJIO Pay3a, H Ha 3TOM OCHOBAaHHH OICHUBACTCA XapaKTCp IABWKCHUA
27



JIOHHBIX OCaaKOB. B yrioBbIX TOUkax B m3rudaromieiicst yactu OacceliHa [.-Tuma
aMIIUTyla BOJH M CKOPOCTH TEYECHUHM 3HAUMTENBHO YCHIMBAKOTCS HaA
PE30HAHCHBIX dacToTax OacceiiHa. KMEHHO B OSTWX 30HAX M TPOUCXOAUT
HAKOIJICHUE JJOHHBIX OCAJKOB.

6.5.3 lns ompeneneHus 4ncina Payza peKOMEHIYETCsl UCTIONB30BaTh [26] u
TaKXe SHIMKIONEANYECKYIO CTaThio [27]. 3T0 6e3pa3MepHOE YHCIIO UCTIONB3YETCS
JUIS  XapaKkTePUCTUKU TNpoduias KOHIEHTPAMM B3BELICHHBEIX YAaCTHI[ MO
JeViCTBIEM BOMHOTO MoTOKa [22, 23]. Maremartndecku 4ucio Paysa ompeneneHo
KaK OTHOLIEHHE CKOPOCTH IAJCHUA B3BEIICHHBIX dYacTUL Ws K CIOBUIOBO#

CKOpPOCTHU HCOAHOPOAHOT'O MO BEPTUKATIA BOOHOTO IMOTOKA U+

Ry = (6.15)

BKU* ’

rze Kk — nocrosinHas Kapmana (paBHas 0,4);
B - OTHOWICHWE BHXPEBOW BA3KOCTH K BUXpeBoil juddy3um
(mpubnu3uTentHO paBHOE 1).

Beamunnaa CKOPOCTHU NMAaACHU YaCTHUL 3aBUCHUT OT UX XAPAKTCPUCTHUK

, (6.16)

IZi€ § — OTHOILECHHE MIIOTHOCTH YaCTHIL K IUIOTHOCTH BOJABI (TIPUMEPHO 2.6),
d — cpenHmid pa3Mep 4acTHIls (3epHa),
g — YCKOPEHHUE CHUIIBI TSHKECTH,
v — knHemaTnueckas Baskocthb (10° m%/c).

C,IlBI/Il"OBYIO CKOPOCTb MO>KHO pr60 CBA3AaTh CO CKOPOCTHIO TCUYCHHA BOJBI

=U S
Uy = J;, (617)

rae f — ko3 duuument Tpenus Jlapcy, uaMenstommiicss B quanasone (0,006-0,039).
ITpenmonaraercs, 9ro oH pasen 0,01 B cinyyae nynamu [26]. Cpenuuii pasmep
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3epHa (d) mis akBaropud npuHsaT pasHeIM 0,3 Mm [28, 17]. Bee 3HaueHHA
KOHCTaHT TPHHATH HEM3MEHHBIMU i OacceliHa B UHMCIEHHBIX pacuerax. B
pe3ynbrare, wiciao Pay3a 06paTHO HpONOPUMOHAIBHO CKOPOCTH BOAHOIO MOTOKA C
TOYHOCTBIO J0 KOHCTAHTHL [IpHHATO CUMTaTh, YTO MHULMUPOBAHHE IBIDKCHUS
HAHOCOB [POMCXOAUT MpH uucnax Pay3a okono 7, B auanazoe 2,5-7.5
MTPOMCXO/INT ABMXKEHHE BIEKOMBIX HaHOCOB (bed-load). [IBIkeHHIO B3BEIICHHBIX
0CaJIKOB COOTBETCTBYIOT yncia Paysa 0,8 — 1,2. [Ipu MeHbIIUX 3HAYCHHUAX YHCIIA
Pay3a DpoMCXOmMT CWIBHOEC [ABWKCHHE JMOHHBIX OCAJKOB, TPUBOAALICE K
3HAYMTENHHBIM AedopMarsM aHa [26]. PaccuuThiBast CKOPOCTh BOJAHOTO MOTOKA H
onpeaesis 4ucio Paysa, Mbl MOJKEM CYIMTh O XapakTepe JOHHBIX mporieccoB. s
PaiiOHOB MHTEHCHUBHOIO M3MEHEHUS MOP(OJIOTUM JHA MOXKHO 3aTE€M BBINOJIHUTH
OT/IENILHOE  MOJICJIMPOBAHWE  KOJIMYECTBEHHBIX XapaKTEPUCTHK TPaHCIOpTa

HAHOCOB, HCIIOJIB3Ys MOJenH [23, 19].
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7 MeToan! (pU3HYECKOr0 MOCTHPOBAHHSA

Hacrosmmii pasaen yTounser u pasbsacHseT nonoxkenns CII, oTHocsmmecs K
6noky FLEET.

7.1 CornacHo n. 5.2.5 CII mns I'TC, pacnosioyKeHHBIX Ha IlyHaMHOMACHBIX
TEPPUTOPHAX, TAe OXMKUAAKTCI LYHAMH CO 3HAUYECHHEM BEPTUKAIBHOTO 3aruiecka
higo TIpeBBIIatonIeM 4 M, HEOOXOOMMO BBHIMONHATL (PU3MUECKOE MOJICIMPOBAHUE
JUIsl YTOYHEHHS Harpy3ok. B cBa3u ¢ pa3paboTkoil ¥ BHEAPEHNEM COBPEMEHHBIX
METONOB YHMCICHHOTO MoJenupoBaHus (pasgen 6 Hacrosimero [locobus) Bo
u3MeHeHue TpedoBanus 1. 5.2.5 CII BeIMONHEHNE GU3MIECCKOTO MOICITMPOBAHHS
He sBIgeTcs OOS3aTENbHBIM U PEKOMEHIYETCSl TONbKO HA OCHOBAaHHUH
000CHOBAHHOIO YKa3aHUsS 3aKa3udKa, 3alHMCAHHOTO B TEXHMYECKOE 3aJaHHE IO
COITIACOBAHUIO co CHELAATU3APOBAHHON HAY4HO-UCCIIEN0BATENILCKON
OTPaHINKIIEH, COMPOBOXKAAIOIIECH TPOSKTHPOBAHKE.

7.2 ©u3nueckoe MOJETNPOBAHNE LYHAMH C LETIbIO OLCHKH BITUSHUS pa3Mepa
u ¢opMel OYXT, M3PE3aHHOCTH OEpPEeroBOil JIMHUHM, pefibetha JHA ¢ MEPEMEHHBIM
VKIOHOM, LIEPOXOBATOCTBI0 M I aKBAaTOpHi ¢ Apyrumm  (pakTopamu,
CIIOCOOCTBYIOMMMU dCKANAIWY WK AETPafalvyl I0TOKa IyHaMU, HE MOXKET OBITh
JIOCTOBEPHBIM, TIOCKOJNIbKY OOBIYHO IIpH MOJEIUPOBAHWH MAacHITaOHOE YHCIIO
npepbimaer 100, 4Yro HE TMO3BOMAET OTPA3UTb M yUYECTh B MOICTH
BBIIETIEPEYUCIICHHBIE (DAKTOPBI BIHSIHHS.

7.3 TIpu u3yueHUH SIBIICHAS IyHAMH (DH3MYECKOe MOJCTHPOBAHAE YaCTO JACT
JOTIOTMHUTENBHYIO HHGOPMALMIO K YUCICHHOMY MOJeIrpoBaHuto. IIpexae Beero,
3T0 WHOpOPMAIMS O B3aUMOJACHCTBUM IyHAMH C COOPY)KEHUSIMH CIIOXKHOM
KOHCTPYKLIMH, a TaloKe O BO3MOJKHBIX PA3PYIICHHSX 3TUX COOpYyxKeHuil. Takas
uadopmarms MoxeT OBITH monydeHa ¢ momombto CFD (Computational fluid
dynamics) METOJOM YHCIEHHOro Monemuposanus. Opnaxo mozpens CFD Toxe
Hy)kKgaeTcss B Bepuukauy 1abopaTopHBIMH JAaHHBIMU. Ilpu  Qusudeckom
MOJICIUPOBAHWM ~ BONH  I[yHAMH  LIeJeCOOOpa3sHO  UCHONMb30BaTh  OMBIT

J1ab0paTOPHOTO W YHUCASHHOTO U3YyUECHUs BETPOBOI0 BOJIHEHUS [29].
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7.4 ®u3nueckoe MOAETMPOBAHAE BOJH IyHAMH Ha COOPY>KCHHS SBIAETCS
XOpOIIO anpoOUPOBAHHBIM, HO YIPOIUCHHBIM CHOCOOOM OMPEAENICHHS CTENECHH
BO3MOXKHOTO I[yHAMH-pHCKa W nocneacteuii [30]. dusnueckoe MOIETHpOBaHUE
HO3BOJIACT PELINTh JBE OCHOBHbIC 3adauyd. [lepBas — ONpEACTUTH CTEHEHb
YCTOHYMBOCTY U NPOYHOCTH COOPY>KEHHI MO BO3AEHCTBUEM 1lyHAMU, U BTOpAs —
BBITIONIHUTE BEPUGPUKAIMIO YUCITCHHBIX MOJENEH [yHAMH JUIS 33JaHHBIX YCIIOBHIA.

7.5 DKCIEPUMEHTANBHBIE UCCIENOBAHMS BO3AEHCTBUS LlyHaMH Ha OeperoBeie
COOPY’)KCHHS, BHITONHAEMBIC B COOTBETCTBHH ¢ KpuTeprueM Dpyma, BOIMOXKHO
IpoBOIMTHL ¢ Maciitabom momobusi 1:10 [29]. B atom ciyyae uccnemyercs
Tmporiecc 0OpyIeHHs BOJIHBI IlyHaMU ¢ 00pa3zoBaHue 60pa, pacrpoCcTpaHsOMIEToCs
BrITyOb OEpPETOBOM 30HBI.

7.6 JIOCTOBEPHOCTH MOEIMPOBAHUS IIyHAMH 3aBHUCHUT TJIABHBIM 00pa3oM OT
HCXOIHBIX JAAHHBIX MO TApaMeTpaM BOJIHEI, KaK VTS YUCIICHHOTO MOICTHPOBAHHS,
TaK 1 Wi Gusnaeckoro.

Jins QU3HYeCKOTO MOJCTHPOBAHHS BONH IYHAMH C 33TAHHBIMH PACYCTHHIMH
mapaMeTpaMd M WX BO3ACHCTBHS Ha MPHOPEKHBIE U OCPErOBBHIC CTPOUTEHHBIC
COOPYIKEHUS UCTIONB3YIOTCS pasHble MeToIb! [31, 32, 33], cpe/i KOTOPBIX:

- METOJI, CKOJIB3AIIETO OI0Ka;

- METOJ] TEHEPALMH BOJIH € MOMOIIBIO CIELUANIBHBIX JIONATOK WIN IIUTOR;

- METOJ TeHEpalWH BONHBI IYHAMH C TIOMOIIBIO THEBMATHYECKOTO
IyHAMHTEHEPaTopa.

IlpuMepsl  BINICYKA3aHHEIX, HamOoJee PacHPOCTPAHCHHBIX  METOIOB

MOJETUPOBAHNS BOJIH [yHaMU IPEACTABICHH! B [IpuiioskeHun A.
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8 BriGop pacuerHbix curyanuii. Oco0eHHOCTH y4€Ta rPyHTOBBIX YC/JI0BHii

Hacrosmmit pazaen orHocsumiics k Onokam FLEET u MIT.

K nynxmy 5.4.11, APC-1 u 5.8 CII. B HacTos11EM pa3zjiene pacCMOTPEHa OHA
U3 CaMbIX CIOXHBIX U PaCIPOCTPAHEHHBIX PACUYCTHBIX CHUTYalUii BO3ICHCTBHUA
o0pyILLEeHHO#H BONHBL (00pa) HA COOPYXKEHUE, KOTJIA YUMTHIBACTCA TUHAMHYECKUI
3(¢dexr, OOYCIOBICHHBIH MOJATIIMBOCTHI0 COOPYXKEHHSI M €ro IPYHTOBOTO
OCHOBaHMs1. M3N0>KEHHBIE HIDKE TOAXObI, MPOLEAypa pacyeTa yHaMUCTOHKOCTH
U TPUHATHUS COOTBETCTBYIOINUX INPOCKTHBIX PEINCHUHA HPUIOAHBI Ul OLCHKH
IyHAMUCTOMKOCTH  JIOOBIX  MPUOPEKHBIX ©  OEPETOBBIX  CTPOMTEINBHBIX
COOPY>KEHHH HE3aBUCHMO OT MX KOHCTPYKTMBHOM CXEMBI, K1acca KOHCTPYKTHBHOM
VSA3BUMOCTH, HA3HAUEHHS M CTENEHH OTBETCTBEHHOCTH, (OPMBI, pa3Mmepa,
XapaKTEPHCTUK OOTEKAEMOCTH H MPOHNLIAEMOCTH.

Peaxuus coopy>keHus Ha Bo3IelicTBie 6opa OyJeT 3aBUCETh OT BPEMEHHOTO
XapakTepa Harpy>K€HUs M OKECTKOCTH  CHCTEMBL  «TPYHT-COOPYIXKEHHUEY.
IIpeactaBisieT MHTEpEC OLECHKA IMHAMUYECKOro 3(dekra HpH Ppa3IMyHBIX
SHAYCHUAX CKOPOCTHU HArpy>KCHUSA U JKECTKOCTU CHCTEMBIL.

8.1 K TpamMuHMOHHOMY pacueTy HaOEpeKHbIX U NPUYABHEIX CTE€H Ha
Harpy3Ky OT LlyHAMH

B kadecTBe  mpuMepa  OPUHATO  OTPAAUTENIbHOE  COOPYXKEHME
rPaBUTAIMOHHOTO TWMOa, paccMoTpeHHoe B pabore [34]. CoopyxeHue
TIPECTABISIET COOOM JKECTKYIO CTEHKY, COCTOSIIYI0 M3 MACCHBOB-TUTAHTOB
(Mexxmy ormerkamu —8,00 m +0,50), OGeToHHOI HAABOAHON CTEHKH (MEXTY
ormerkamu +0,50 u +2,50) w OeronHoro mapamera (ot +2,50 mo +6,50).
TL10oTHOCTH MACCHBA C 3AII0JTHEHNEM COCTABISET 2,1 T/MS, OCTOHHBIX 3JIEMEHTOB —

2,3 T/m’. TlonepeuHoe Ceuerne cOOpy KeHHs PEACTABIEHO HA PUCYHKE 8. 1.
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PucyHok 8.1 - MonepeyHoe ceuyeHne orpaguTeibHoOro Mona

PucyHok 8.2 - PacueTHas cxema fi/isl onpefesieHns nepuoia Co6CTBEHHbIX

KONebGaHuiA:

a - CXeMma COOpYy>XeHuA, 6 - FOPU30OHTa/IbHbIE KonebaHwus; B - BpallaTesbHble

Kone6GaHus BOKPYT LIEHTPA TSHKECTU M/I0LLAAMN NOAOTTTBLT)
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IedopMamyyt CTEHKH HE3HAYMTEIBHBI [0 CPABHEHWIO C TMEPEMEIICHUSIMH,
BBI3BAHHEIMU IOJATAMBOCTBIO OCHOBAHHA. B KkauecTBe pACUCTHOM CXEMBI
COOpyKeHHs (PUCYHOK 8.2) OBUIO paccMOTPEHO aOCOJIIOTHO JKECTKOS TEI0 Ha
VIIPYyroM OCHOBaHMH, 00IaJaloIee IBYMS CTEHEHSMU CBOOOIBI — CMEIICHHEM B
TOPU30HTAJIBHOM HAMPABICHNHM W MOBOPOTOM B INIOCKOCTH, TMEPHEHANKYJIIPHOM
ocM Mona. PaccMarpuBalich COOCTBEHHbIE KoOJeOaHWs, COOTBETCTBYIOLUME
HU3MIEMY TOHY C Y4Y€TOM MHCPOUOHHOTO BJIMAHHUI BOJAbI 110 MECTOIMKE,
H3JI0KEHHOI B padoTax [34].

JUiss  OmEHKHM BIWSIHUS JKECTKOCTH  OCHOBaHMS Ha KO3 ¢uImeHt
JUHAMUYHOCTH OBLIO PACCMOTPEHO MATh 3Hau4eHuil 00001eHHoro koddpdunueHra
JKECTKOCTH OCHOBaHUs Cy, mpuHsTOro pasueiM 1500, 3000, 4500, 6000 u 1000
kH/M’, 4TO OXBaTHIBAaET BECh JMANA30H IPYHTOB, MCIIOIB3YEMBIX B KAUeCTBE
ocHoBaHus [34].

XapaKTepUCTHKU PACUETHOTO YUACTKA COOPYXKECHHS IPUHSTEI CIIEAYIOIIHE:

dp= 8 M — ri1yOHHA BOABI IIEPE]] CTCHKOI;

MIAPHHA NOJOIIBHEI coopyxkeHHs b = 11 M;

macca M=269.5 T,

MOMEHT HMHEPLHH MacChl OTHOCHTEIBHO OCH, MPOXOISIICH Yepe3 LEHTp
TSDKECTH COOPYKEHHUS MEPIEHIUKYISIPHO TIIOCKOCTH YepTeka &y = 5836,95 M

BEC ¢ ydeToM B3BemuBaHust O*= 1780,52 xH;

BO3BBIILICHHE [EHTPA THKECTH HAA TOAOMBOH 0e3 ydeTa B3BCIIMBAHHSA
hy=5,8m;

BO3BBIILICHHE [IEHTPA TSHKECTH HAJ| TIOJOIIBON C YIETOM B3BCIIMBAHMS
h =6,7M,

JUTHHA MOJOIIBEI MACCHBA B TIEPHECHANKYIIIPHOM PACYCTHOMY HAIPABICHHIO
cedenuro a = 33 M,

TUTOMIa/b TTOJOIIBEI pacueTHOTO ydactka 4 = 11 M.

Kosdduimentsr ynpyroro paBHoMmepHoro ciapura C, H moBopora Cy

OIIPEIETISFOTCS M3 BEIPAKCHUIA:
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C, =O.7C0[l+2(b ;")A} <, (8.1

0-0

b+3a)A
c,=C, 1428 B3DA] o (8.2)
A c,
rae op =20 kH/M?, A=1m;
O — CcpelHee CTaTM4eCKOe HalNpsKEHHE N0 TomomBe (6e3  yuera
THAPOCTATHYECKOrO B3BCLINBAHUS).
Ornpenenenne 4YacToT COOCTBEHHBIX KoneGaHWl coopykeHuii Oe3 ydera

HMHEPUMOHHOTO BO3ACHCTBUA BOJbI IPOU3BOAUIIOCH IO opMyiam:

, CA
A== (8.3)

C.1,-Qh,
n=—r = 8.4
v °, (8.4)
s @ 2)- B -aniz ], (85)

Yo
5 (S}

Oy =0, +Mh,, 7y=—F, (8.6)

®U
TTIC /. — 9aCTOTA TOPH3OHTATBHBIX KoNeOaHwit (pucyHok 8.2, 6);
/p — UACTOTA BpalNATEIbHBIX KONEOaHU! BOKPYT HEHTPA TKECTH INIOIIAINA
MOAOLIBEL — TOUKH O (pUCYHOK 8.2, B);
A1 — yacroTa konebanuii B nepBoii rnaBHo# Gopme mpeacTassmomeii coboit
BpaIIaTeNbHEIE KOJIeOaHust BOKPYT TOUYKH O;.
Iono:xenne nentpa () MABHBIX KoneOaHuii (PUCYHOK 8.2, a) onpeaensiercs

o gopmyne

d, = . (87)

Paccrosinie OT MIOCKOCTH MOAOMBHEI A0 LEHTpa 01 IJIaBHBIX KojieOaHuit
OyIeT cOCTaBNIATD
Xo=dy — h,. (8.8)
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BenvumHa DPHCOSIMHEHHOM Macchl BOIBI, AEHCTBYIOIMIAs Ha OJHY

HAIOPHYIO I'PaHb, ONPEAEINTCS 110 GopMyIie

2
0.543-0.65% 1+ 021%
M,, =dip T, (8.9)
oo, do

2

n 3n

raep =1 T/M3 — INIOTHOCTb BOJEI,
n=do+ xo. (8.10)
Bo3BrieHue LOCHTPpa THKCCTH HpHCOGHHHCHHOﬁ MacCbl BOAbI Han

IUIOCKOCTBIO MOOOIIBEI ONPEACTACTCA U3 BEIPAXKCHUA

(8.11)

0,325n-0,214,
d, _d:d0|:1 w}

" 0,543n-0,325d,
PaccrostHIE OT IEHTpa BpamieHust Oy 10 IEHTPA THKECTH TIPHCOETHHEHHON

MacCChl BOJblI COCTAaBUT

2

’ = [ﬁj oy —d ) (8.12)

MomMeHT HHCPpLUUH HpHCOCHHHCHHOﬁ MacChl BOAbI HA OBC HAMOPHBIC I'PaHU

OyaeTr UMETh 3HaYEHnE
dz
0, =2M, | X +r* |. (8.13).
12
IonpaBounbIit KO3QOUIMEHT, YUUTHIBAIOIINN HHEPLMOHHOE BIMSHAC BOMBI,
ompenensercs no gopmyiie

7 =——, (8.14)

rae O, =0, +Md] — MOMEHT MHEPLHH MAacCHl, OTHOCHTENBHO OCH TPOXOISICH
yepe3 [EHTP BpatieHus: ) NEPIEeHAUKYJSIPHO INIOCKOCTH BPAILICHUSL.

Yacrota coOCTBEHHBIX KoneOaHuii 1O mepBoit  raBHOH  Qopme
omnpeaensercs no gopmyiie

Ao =AM (8.15)
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Mepuos COBCTBEHHLIX KONE6aHWA MO HU3WEMY TOHY OnpejenseTca 3
BbIPaXEHNS
M. = 2m;/ion (8.16)
B kauecTBe WCXOAHbIX [aHHbIX MO BO3LEWCTBMIO GOpa MPUHATA BbICOTA
(hpoHTa 60pa A0 NoAaxoda K cTeHke h\ = 3 M Mpu 3HAUYEHUAX BPEMEHW HapacTaHus
tmex, paBHbIx Of, 0,2 n 0,5 c. Bpems felicTBUA Harpysku K npuHATO paBHbIM 5 C,
3HayeHne FknpuHATo pasHbIM 0,5Fmex
OnpefeneHre  MakCMManbHOTO  3HAYeHWst  BOMHOBOW  HAarpy3km Ha
HEMOABVKHYIO Nperpagy BbIMOAHEHO MO METOAMKE, U3N0XeHHOW B paboTe [35].

Cxema B3aMMOAENCTBUA 6opa CO CTEHKOM NpeAcTaBneHa Ha pUCyHKe 8.3.

PucyHok 8.3 - Cxema B3auMOAENCTBUA Bopa CO CTEHKOIA:

a - nepeq (hasoin yaapa; 6 - nocne oTpaeHWsi OT CTEHKM

B atom cnyyae db\ = dQ+ hx= 8 + 3 = 11 m; dhildQ= 11:8 = 1,375. U3
rpaduka Ha pucyHke 7.3 CIT cnegyet dblldb\ = 1.3; dbl = 1,3-11 = 14,3 m. Tak Kak
ob6Llas BbiCOTa COOPYXXeHWst cocTaBnseT 8 + 6,5 = 145 m > 143 M, nepenus
UCK/OYaeTCs.

CyMMapHas BONIHOBas Harpy3ka Ha 1 MOFOHHbIAi MeTp COOPYXeHus

cocTtaBuT no opmyne 7.23 CM [35]
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Fon :%,oga_’f2 :%-1-9.8‘144.32 =1003.023 kH (102.245 T1c).

OmpeneneHne peakmuii CUCTEMBI (TPYHT-COOPY>KCHHE» Ha BO3ACUCTBHS C
YKa3aHHBIMU [IAPaMETPAMHU IPH OTHOCHTEIBHOM 3aTYXaHWH, MPUHSITOM PABHBIM
10%, ObUTH BBIONHEHBI MO MporpamMmMe «3eHUT-95», paspaboranuoit HITII

«JIMI1». Pe3ynprarsl pacyeToB mpeacTaBieHs! B Tadnuie 8.1.

Ta6nuua 8.1 — Beruuciennsie 3Ha9eHAs K0dQPUIEEHTa TMHAMHIHOCTH

Co, To, KoathduupueHT AUHAMIMHOCTH IPH BPEMEHH HAPACTAHU
xkHi® C L= 0,1 C L= 0,2 C L= 05¢C
1500 0,95 1,942 1,898 1,596
3000 0,673 1,937 1,843 1,307
4500 0,549 1,925 1,783 1,096
6000 0,475 1,91 1,723 1,03
10000 0,367 1,868 1,573 1,202

W3 pe3ynbTaToB pacueToB CIEAyeT, UTO PH OMpPEENeHNH Harpy30K oT 6opa
Ha OTPajUTeIbHBIE COOPYXKEHHS CIIEAYET YUHTHIBATh MX THHAMHYCCKUM XapaKTep.
B pamkax KOHCEpBAaTHBHOM OLCHKHU NpHU MPUOIKEHHBIX pacueTax JOMyCKaeTcs

TIPHHAMATE 3HadeHHe KO3 hUImMeHTa TMHAMUYHOCTH PABHOE ABYM.

8.2 O BeIbOpe KO3¢PuIeHTa TMHAMUYHOCTH

3HaveHne Ko3QduIMeHTa TMHAMHUYHOCTH CIIEAYET MPUHUMATh IS pacuera
LOYHAMHCTOMKOCTH JIFOOBIX CTPOMTENBHBIX COOPYXKECHUH, HAXOMIIAXCS B 30HE
3aTOIUICHUST W TOMISKAIIMX  pacdery g obecreueHus  Tpedyemoit
LYHAMHCTOMKOCTH B IPHOPUTETHOM NOpsiake cormacho nm. 5.2.1 u 5.3.2 CIL

Koadduumentsl AMHAMUTIHOCTH 3aBUCHT:

- OT BU/Ia HATPY3KH U €€ IapaMeTpoB;

- OT mepuoa COOCTBEHHBIX Konebanuii 7.

Ha pucynke 8.4 mpuseneHsl rpadpuki K03(OPUIHEHTOB INHAMUYHOCTH ISt

TpeX Haubolee PacpoCTPaHEHHBIX BIIOB HATPY30K.
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Pucynox 8.4 — I'padmku ko> PHUIHERTOR TUHAMHYHOCTH THIIOBBIX HAIPY30K:
a — K03Q(GUIHEHT TMHAMHYHOCTH NPSIMOYTOJTBHOTO MMITYIThCA; 6 —
KO3((QULUEHT UHAMAYHOCTH CHHYCOUIABHOTO UMITYJIbCA, ¢ — KOO HUIHEnT

JUHAMWYHOCTH HACPY3KH, THHEHHO HApacTaOLIEH 10 MOCTOSHHOMN BETHYHHBI
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Ha pucyrke 8.4 mo ocu abcemuce OTI0XEHBI MApaMeTPhl, TPEACTABIIAIOLITE
coboit 6e3pasMepHOe couetanue 7 U fy, a Ha OCH OpAWHAT — 3Ha4YeHue K,

Bup marpysku ykaszaH cnpaBa Ha KakaoM U3 pUCYHKOB 8.4, a-B. Tam xe
yKa3aH XapakTepHbIA NapaMeTp HArpy3Ku fy, IPAYEM U KaXKI0TO BU/A HATPY3KH

JTOT TIAPAMETP HMEET Pa3HbIil CMBICI.
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9 Oco0eHHOCTH pacdyeTa H HPOEKTHPOBAHHS CTPOHTEILHBIX
COOpYKeHHi NPH «OMH3KHX MyHaMm». KOHCTPYKTHBHBIC MEPONPHSTHS st

nyHamucroiikoctn I'TC

Hacrosmmit paznen yrounser u pa3bsicaser monoxenus CII, oTHocsmmecs K
onoky MIT.

K nynkmy 35.4.11, APC-5 CIlI. Ha LOT g KOTOPBIX BEpPOSTHO
BO3HUKHOBEHHUE LlyHaMH, TeHEPUPYEMBIX ONM3KUME 3eMIIETpsceHUsIMH (Tun b u B
no n. 5.1.3 CII), npexxae 4eM TPOEKTHPOBATH IIyHAMUCTOMKME CTPOHTEIBHBIC
COOPYXCHHS HEOOXOAMMO 3HAaTh HYKHO JIM 3TH 3JaHUS PACCUMTHIBATH HA
CEHCMUYECKHE HArPY3KU WIN )K€ 3TU COOPYXKEHMS HAXOAATCS HA aCeHCMUYECKUX
IIOT. Tor e BOmPOC BO3HHUKAET M TMPH aHAIM3E I[YHAMUCTOMKOCTH
SKCILUTyaTHPYEMbIX 30aHHH U coopyxeHui. OTBET HA 3TOT BOIPOC YPE3BBIYANHO
B&KEH, [IOCKOIBKY B HEKOTOPHIX CIydasx aHalW3 IyHAMHCTOHKOCTH
CTPOMUTENBHBIX COOPYXKEHUI, HMEIONMX «aHTHCEHCMUYECKOE BOOPYXKEHUEN,
CYLIECTBEHHO COKpaIlaeTcs WIM Aake BooOlle He HykeH. bonee Toro,
a0COMIOTHOE  OONBIIMHCTBO  TPOEKTHBIX  pellieHHii,  00ecrnednBaromuX
CeHiCMOCTORKOCTh, OAHOBPEMEHHO SIBISIOTCH TaloKe BecbMa 3((EKTUBHBIMU B
Clydac BO3JCHCTBHS IyHAMH HAa CTPOHMTEIIHBIE COOPY)KEHHS PpasIM4HOR
KOHCTPYKTHBHOMH CXEMBI W KJIACCA KOHCTPYKTUBHOHN YSI3BMMOCTH, Ha3HAYEHMS U
CTENEHH OTBETCTBEHHOCTH, (POPMBL M pa3Mepa, 00TEKaeMOCTH M IPOHULIAEMOCTH.
Bor mouemy npoekthbie pemenns (CIT 358.1325800), nepeuucieHHbIE HIDKE
clieiyeT WCTonb30Barh mnpu mpoekrupopannu Mopckux ['TC na LOT ¢
MPOTrHO3MPYEMBIMH TIOBPEKIAONIMMH W Pa3pylIMTEIbHBIMU LyHamu (Tabmuua B. 1
npunoxenus B CIT).

Urto kacaetcs OeperoBbIX 37aHHH U COOpYskeHUH, pacnonoxkeHHbx Ha L1OT,
T0 nansg  olecnedyeHuss HX IYHAMHUCTOMKOCTH DPEKOMEHJYETCS MNPHMEHATH
MIPOCKTHBIC PEHICHUS, HCHOIbL3YIONME KOHCTPYKTUBHBIC AHTHCEHCMHYECKHE
meponpusituss (pazaen 6 CIT 14.13330) 3aBucsuie OT KOHKPETHOTO THIA H

KOHCTPYKTUBHOH CXEMBI 3/1aHUSI.
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Hipxke npuBomsITCs NPUMEPHL IPOSKTHBIX PELICHUH, 00€CHEUNBAIOILIMX
IyHAMHUCTOMKOCTh  OTPAIUTENbHBIX W NPUYAIBHBIX  THIPOTEXHHUUECKHUX
COOPYXKEHHUH, PACIONOKECHHBIX HAa AKBATOPHUY C BEPOSITHBIMHU CHIIBHBIMH I[yHAMM.

9.1 TIopTOBBIE OTPAaAMTENBHBIE COOPYXKEHHUS (MOJIBI, BOJHOJIOMBI) CIIEAYET
BO3BOOWTH M3 HAOPOCKM KaMHS, OOBIKHOBEHHBIX W (DaCOHHBIX MAaCCHBOB WITH
MacCHBOB-THT'aHTOB. YIJIbl HAKIOHA OTKOCOB 3TUX COOPY)KEHUM IpH Ajgo > 4 M U
Mo > 8 M clemyeT yMeHbLIATH COOTBETCTBCHHO He MeHee weM Ha 10 u 20%
OTHOCHUTEIILHO JOIYCKAEMBIX B OOBIYHBIX YCIOBUSX.

9.2 TIlpu DPOEKTUPOBAHUM  OTPAKIAIOIIETO  COOPYXKEHHS  CIEAyeT
paccMarpuBarh  II€N€COOOPa3HOCTh HPUHATHA (HA OCHOBAaHMH  TEXHHKO-
SKOHOMUYECKOTO  COMOCTABJICHUS) MEPEUNCICHHBIX HMXKE KOHCTPYKTHBHBIX
pellieHn}i, MOBBIIAIONMX KaK CeHCMOCTOMKOCTb, TaK M LYHAMUCTOHKOCTH
YKa3aHHBIX COOPYKEHHH:

- pa3MeEIleHHE OrpaKJAIOLIMX COOPY)KEHHH Ha OCHOBAHHSAX, CJIOXEHHBIX
6onee MPOYHBIMU TPYHTAMH,

- BO3BEJICHUE COOPYKCHHI N3 MACCHBOB-THT'aHTOR,

- YIMpPEHHWE TOJOMBEL W MPHAAHNE TMOMECPEYHBIM CEUYCHHUSAM ITHUX
COOPYXEHHH CHMMETPUYHOTO (OTHOCHUTENBHO BEPTHKAIBHOW  TMPOMOIHHOM
IUIOCKOCTH) Npo(uis.

9.3 IlpuyanbHble COOPYXKEHHS M HaOepeKHBIE CIeAyeT, Kak IPaBHIIo,
BO3BOJWTH B BUJIE KOHCTPYKLMI, HE MOABEPKEHHBIX OJHOCTOPOHHEMY MABJICHHIO
I'pyHTa (COOPY’KEHMSI 3CTAKaJHOIO THIIA, MOCTOBOTO TWTA C TPABUTAIIMOHHBIMHU
ObIUKaMHu ¥ 1p.). [1py HEBO3ZMO)KHOCTH BEITIOJTHEHHSI 3TOTO YCIIOBHS TPEANOUYTEHIE
CIIEAYyeT OTAABAaTh 3AAHKEPEHBIM INIIYHTOBLIM CTEHKAM [P HECKAIBHBIX
OCHOBAHWSAX M CTEHKAM U3 MAaCCHBOB-IMTAHTOB MPH CKAJTBHBIX OCHOBAHHSIX.

B mpenenax OTAENbHOM CEKIMU NMPOTSKEHHBIX MPUYANOB M HAOEPEKHBIX
CIIeTyeT COONIONATh OJHOPOTHBIC YCIOBHS PabOThI KOHCTPYKIMH. HE JOMYCKATh
CYIIECTBEHHBIX M3MCHCHHN XapakTEPHUCTUK OCHOBAHWS, [IyOMHBI BOXOEMA,
HAarpy30K Ha COOPYXKCHHWE, KOHCTPYKUMH ¥ pa3MEpOB OCHOBHBIX HECYIIHX

JJIEMEHTOB.
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9.4 JIns TOBBIIICHWS IyHAMHCEHCMOCTOMKOCTH NPUYaIOB M HaOepEKHBIX
TUNa COOPHBIX MPABUTALMOHHBIX CTECH CICAYET, KaK MPaBHIIO, YKPYIHATH Pa3MeEph
COOPHBIX 3MEMEHTOB M 00€CIEeUMBATh OMOHONMYMBAHHME 3THX KOHCTPYKLUH
CBapKOIi BBIMYCKOB apMaTyphl WIH CTAIBHBIX 3aKIaJHbIX ACTANCH.

9.5 Jlna npuyanoB W HAOEPEXKHBIX 3CTAKAAHOTO TUMA B KavyeCTBE OMOP
CIeIyeT NPHMEHSATh CBal B BHAE CTalbHEIX TpyO, KOpoOOK U3 IINyHTa,
IpeBAapUTENbHO  HANPSDKEHHBIX — LEHTPU(YTHPOBAHHBIX  KEIE300€TOHHBIX
obomnouek. [lpumMeHeHWe  MPU3MATHYECKUX  OKEJIE300€TOHHBIX  CBall  HE
PEKOMEHYETCS.

Cpau HEOOXOAMMO HOrpy>aTh 0 IIyOHH 3aieraHus IUIOTHBIX, YCTOMYUBBIX
K Ppa3KWKEHWIO TPyHTOB. ONUpaHWe HIDKHUX KOHLIOB CBaili Ha PBIXJIbIE
BOJOHACHILCHHBIE ~ TPYHTBI,  IJIMHUCTHIE  IPYHTHL  MATKOIUIACTUYHOM,
TEKYYETUTACTUYHON U TEKY4YeH KOHCHCTEHIIMA HE JOMYCKACTC.

BepxHue KOHUBL CBail ClieAyeT XKECTKO 3a[CiibiBATh B BEPXHEE CTPOCHHUE
3CTaKaJHOH KOHCTPYKIMH. Y31bl CONMpPsDKEHHWI JODKHBI OBITh paccCUMTaHbl Ha
3HAKOIEPEMEHHBIE HATPY3KHU.

T'OpH30HTANBHYIO JKECTKOCTB O3CTakaj MpPH HEOOXOAHUMOCTH  CIEAyeT
obecrieunBaTh TPUMECHEHHEM HAKJIOHHBIX CBalf WM BBEACHHEM B paMEbl
JUArOHANBHEIX CBA3CH.

9.6 s TIOBBINICHHS IyHAMHCEHCMOCTOMKOCTH TPHYAJIOB M HaOEpEeXHBIX
THIIA 3aaHKEPEHBIX IIMYHTOBBIX CTEH LETECO00Pa3HO B KA9ECTBE aHKEPHBIX OMOP
UCTIONB30BaTh CBAHBIE POCTBEPKH.

IlogxpaHoBble NyTH 32 INIYHTOBBIMU CTCHAMU CIEOYyET YCTpauBaTb Ha
CBafHBIX QyHIAMEHTAX.

Brimeykazannsie B myHKTax 9.1-9.5  sMepompuatusi PeKOMEHAYETCS
HCIIONB30BaTh IIPU BO3BEACHHHM M DPEKOHCTPYKIMU MOpPCKHX mHOproBeix ITC,
pacmonokeHHbIXx Ha IIOT ¢ NpPOrHO3UPYEMBIMM  MOBPEXKAAIOLIMMH M
Pa3pyLIMTEILHBIMU IIYHAMH, HE3aBUCUMO OT TOTO OTHOCUTCS WIM HE OTHOCHTCS
reorpadudeckmit TyHKT pacronoxennst [ TC k celicMHYeCKH aKTHBHBIM paifoHaM

o kapram OCP (CIT 14.13330).
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10 I'pagocTponTe/ibHbIE pellieHHs] Iy HAMH3AIIMTHI YPOAHH3HPOBAHHBIX

nodepeskuii

Hacrosimmii paznen yTounser u pasbsacuser nmonoxenus CI1, otHocsmuecs K
Onoxam URSA u MIT.

KntoueBbIM 00BEKTOM CTaHAapTU3amum sisiercst ypOanusupoannas L[0T,
Ha KOTOpPOH HEOOXOAMMO OPraHH30BATh HOPMATHBHOC pETYJIHPOBAHUE, KAk
MHHHMYM, JBYX aclecKTOB CTaHAAPTU3ALMU: MapaMeTpa, XapaKTepH3YIOIEro u
00€ecneYHBAIOLIEr0 COXPAHEHUE JKU3HU U 370pOBbs Jofei (HaceneHus 1IOT) u
nmapaMeTpa, — XapakTEpPH3YIOIEro M  00CCHCUMBAIOMIEr0  HEMPEBBILIECHHUE
MIPUEMIIEMOrO YPOBHS MaTepUabHOro yiepoa B ciaydac 0XKMAaeMOT0/pacieTHOro
Bo3JciicTBus IyHamu. PazpaGorannsie B pasgene 10 CII otaenbHbie MpaBmia u
TpeOOBaHMs ¥, TMaBHBIM 00pa3oM, TpaJOCTPOMTENbHAs CTpPaTerHs 0e30macHoro
Pa3BUTUs IOCEICHUH B IEIOM JOJDKHBI YUUTHIBATHLCS, NPEXKIE BCETO, B TIPOLIECCE
Pa3paboTKN  NPOEKTOB  TEPPUTOPHAIBHOTO IUIAHHPOBAHHS W COIMAJIBHO-
JKOHOMUYECKOIO Ppa3BUTUSl YpPOAHM3HPOBAHHBIX TEPPUTOPHI, a TaKKE MpH
noarotoBke >TuX LHOT Kk BEposATHBIM O€ACTBUSAM, BBI3BIBAEMBIM BO3JCHCTBHEM
IyHaMH.

OcHOBOH Ui pa3pabOTKK CTpareruy IyHAMUOE30IACHOCTH TOW WM HHOM
HOT sBnsiercsi 0OOCHOBaHHOE JeTICHAC/ PAHKUPOBAHAE 30HBI PETYIMPOBAHHS
HyHaMHOE300ACHOCTH HA IOJA30HBI PA3IUYHOM CTCHCHH IIOJBEPXKCHHOCTH
BO3JCHCTBUIO IiyHamMH. [IpM STOM pEKOMEHAyeTcsh Ha3HavaTh IOJA30HBI,
JupepeHIpysl UX OO BHICOTE BOJIHBI OXHAACMOIO IyHAMU € rpajanueil mo
mKajne WHTeHCHBHOCTH nyHamu (npunoxenue B.1 CII): cnabo#i, ymepeHHOM,
CWIbHOH M OYEeHb CWIBHOM uWHTEeHcuBHOCTM uyHamu L=l I 1V, V
COOTBETCTBEHHO.

B mnomanpr noOepekhbs, NOANEKAINYI0 HOPMAaTHBHOMY PEryJIHPOBAHUIO,
TIPEXJIE BCETO, BKIIFOUAETCA 30HA 3aroruieHus ypOanusuposannoii LIOT, pasmepst
KOTOpOIi yCTaHAaBNMBAIOTCA B COOTBETCTBMM C 1. 5.1 Hacrosmero ITocobus mo

pe3yIbTaTaM MyHAMAMHAKPOPaii OHNPOBAHHSI.
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Bee 3manms, HaXOmAIMMECS B NpPEAENax 30HbI 3aTOIUIEHUS, IOJDKHBI OBITH
WHBEHTAPU3UPOBaHHl M nmacropTrusuporansl (npunoxenue K CIT) ¢ onucanuem ux
KOHCTPYKTHBHOH CXEeMbl U yKazaHueM Hx celicmoctoiikocti (CI114.13330) m
KaTerOpUH KOHCTPYKTHBHOHN YA3BMMOCTH 3THX 3NAHUN IIPH BO3JNCHCTBMU LlyHAMU
(tabmuma B.2 npunokenus B CIT), a Takke ¢ yKazaHAEM JIOMYCTHMOTO TapaMerpa
SKOHOMHYECKOI ysI3BUMOCTH, 3amaBacmoro BiuagenbieMm. Ha LIOT ¢ «OomuskumMmy
LyHaMHM [AacHOpTH3alMI0 3acTpOMKM W Ha3HaueHHE OOBEKTOB—aHAIOTOB
PEKOMEHYETCA COBMEINATH € MACNOPTU3ALMCH M aHAIM30M CEHCMOCTOMKOCTH
30AHHHI U COOPY)KEHUH.

Mukpo3zonupoBaaue [[OT Ha noONOCH € Ppa3HOM CTENEHBIO OMACHOCTH
myHamu (1. 10.5 CII) sBnseTcs MOJe3HBIM TUTAHAPOBOYHBIM WHCTPYMEHTOM JUISA
MOCJICAYIOLIETO  paclpeleneHus (IepepacupeaciicHus, HepeHoca) TOPOACKUX
TEPPUTOPHIl Pa3NWYHOIO HA3HAYEHHs. OTOT MHCTPYMEHT OBl  YCHEIIHO
peann3oBaH H anpoOMPoBaH Ha ypOaHM3WPOBAHHEIX TEPPHTOPHSX KamabaKCKOro
apxumenara 10 M mociae myHamMu 1964 roma (Ansicka, CIIIA). TpeGyemoe
MHUKPO30OHHPOBAHUE CIIEAYET BBIMOJHATH, UCTIONBb3Ysl YUCIIEHHOE MOJICTIMPOBAHUE
Hakara IryHamu Ha Oeper (cM. pasaen 6 [Tocobms), Mo KapTe 30HBI 3aTOILICHUS, a
3aTeM YK€ OCYIUECTBIISITh TEPPUTOPHATIBHOE TJIaHUPOBAHUE, B pE3YIIBTATe
KOTOPOI'0 MaKCHMaJlbHO CHIKAETCs INITAHWPOBOYHAS YSA3BUMOCTb HACEIECHHOTO
MyHKTa K BO3ACHCTBUIO IyHamu. HampuMmep, nepeHocsaTes mojablie oT Oepera
30HbI NAPKOBKM aBTOTPAHCIOPTA, YJy4lIaeTcs HNOKPHITHE aBTOAOPOT, IIPOE3JIOB,
Hokoned 3maHuii, OTMOCTKH. [loJOOHBIE TNPEBEHTHBHBIE MEpPHI TO3BOJIST
YMEHBIIUTh WM [2XKE MNPEAOTBPATUTh BO3HUKHOBEHWE OOJIOMKOB H MYCOpa,
KOTOPBIM IIpA OTKATe MEPBONA BOIHBI M HAKATE CIIEAYIOIIMX BOJH 3HAYUTEIILHO
MOBBILIAIOT Pa3pyILUTEIbHYIO CULY LyHAMU.

TIpexne Bcero, Ha IIOT HE0OX0MMMO HpeLyCMOTPETh MHKECHEPHYIO 3aIlUTY
Ha akBaToOpuM (BOJHOpPE3bl M JaMObl) M Ha Oepery (mperpansl) obpasyromme
cucreMy «rBeproro Oydepa», a Bblle N0 peibedy co3AaTh Tak Ha3bIBaCMbIit

«markuii 6ydep», kak TpaBmIO, W3 CHEUMATBHBIX OTPKACHUH WIH dYauie c
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MOMOILBIO [OCAAKU AEPEBbEB H KYCTAPHUKOB, OOPa3yIOIMX «3€JICHBIH MNOsC»
(TapKoBYIO 30HY).

Upe3BbIuaifHO BayKHBIM IUIAHMPOBOYHBIM ACHEKTOM SIBILIETCA HEIOIYIICHHE
CBEPXIUIOTHOI 3acTpoliki. Kputepuem, OnpeaensomuM JOMyCTUMbIE PACCTOSHUS
MEXOY CTPOHUTCIBHBIMHA COOPYXCHHUSIMH, SBILICTCA BO3MOXKHOCTH IIPOBECTH
aBapuiiHO-cIlacaTeNlbHble pabOoTHL B cilydac OOpYIICHUsS OJHOTO WIH HECKOJBKHX
3OAHWMN.

B npouecce macmoprusamuu akciutyatupyembix Ha [IOT 3panmit u
COOpYIKEHHI, HeOOXOANMO PEIaTh CIeAYIOIME cuendpuieckue 3a1a4uH.

B nomzoHe ¢ HHTEHCUBHOCTBIO LyHaMHU /s = V, T/Ie CTPOUTENBHOE OCBOCHUE
IOT MakcuMajbHO OTpaHWYMBAETCA MIH BOOOIIE HE JOMYyCKAETCs, CIEAYET
IIpeLycMaTpUBaTh IPOrpaMMy CHOCA SKCIUIaTUPYEMBIX 3[aHMI W COOPYXKCHHIA,
BBIKYIIa 3€MEIbHBIX YYaCTKOB M MEpECeNiCcHHs JIOACH W3 3TOH MOJ30HBI B
6e30macHbIe MECTA.

B noa3oHe ¢ MHTEHCUBHOCTHIO IyHaMHu /= [V:

a) OTIPENICNTTE ONTHMABHYIO TPYMIy 3JaHWMH, MPOTHBOAEHCTBYIOITYIO
I[yHAMH,

0) OTIPEJIETMTE ONTHMAJIbHY0/0€30TacHY 0 BEICOTY TIEPBOTO 3TaXA;

B) BBIOJHUTG ~ CICUUANbHBIC TPEOOBAHMS 10  LYHAMHCTOMKOCTH

OTIOPHBIX TEMEHTOB/KOJIOHH HIDKHETO 3TaKa STHX 3/TaHHM,

r) paccMOTpeTh HEOOXOJMMOCTh M LEECO00Pa3HOCTh OpraHu3auuu (B
TOM 9YWCIIe CTPOWMTEIBCTBA) CHNENUANBHBIX TMyTeH W COOPYKCHWH i
BEPTUKAIILHOM YBAKyalLlId HACENICHUS,

) BBECTH 00S3aTeNIbHOE CTPaxOBAaHME WMMYIIECTBA, MOCKOIBKY IIpH
pacyeTHOM LyHAMM B 3TOH MOA30HE CHACTM UMYIUECTBO Ha |-2-M 3Taxax
HEBO3MOKHO.

IlpH pemreHNH 3amadd «a» OYCHb BAKHO YMCHBIINTH BIUSHHWC BTOPUYHBIX
OIIaCHOCTEH, COMYTCTBYIONMX IIyHAMH, B TOM UHCIIE!

- 00eCMeUnTh TOCTATOYHO OOJTBINON MPOMEKYTOK MEXKTY 3TaHUSIMHU, YTOOBI

u30ekaTh WM YMEHBIIUTD BIMSHAS CTOJKHOBEHHUS C BHIOPACHIBAEMBIME Ha Oeper
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TPAHCHOPTHBIMM CPEACTBAMH, IPEIMETAMU, CMBIBACMBIMU ¢ O€pera, pa3Iu4HbIMU
00JIOMKaMH ¥ JIBAOM;

- obecmeunTh YCTOMYMBOCTh (PYHAAMEHTOB 3AaHMii (HOcTarovHas riayOuHa
3JI0’KEHHS | Majias BEIMBIBAEMOCTH OOPAaTHOMH 3aCHINKH ).

B noazone Iis = [V HOBOE CTPOUTENBCTBO JOJDKHO OCYLIECTBIATHCSA ¢ YYETOM
YPOBHS LIyHAMHU-PUCKa.

[penBapuTENBEHO CIEAYET BHIOPATh U3 CYIIECTBYIOLIMX U BHOBb BO3BOAUMEBIX
T€ 3[aHWs, YCUICHUE KOTOPBIX MO3BOJMUT YMEHBINNTH OTPHLATENBHBINA 3(dekT
BO3JCHCTBHSA LyHAMU HA TEPPUTOPUIO.

Kpome Toro, nox, ynpasieHUEM U KOHTPOJIEM JOJDKHBI HAXOAUTHCS OOBEKTHI
U CETH KH3HEOOECTICUCHHUS, a TAKOKe MOCTHI M KPUTHYECKHE MYTH BBDKHUBAHWS,
KOTODBIE JOJDKHBI OCTAaThCs ICHCTBYIOIMME BO BPEMsI IyHAMH.

Kak cnenyer W3 BBIOICH3NI0XKEHHOTO, TPafOCTPOMTENbHAS — CTpaTerus
OyHaMHOE30MAaCHOCTH BKJIIOYAET B ce0sl HE TONBKO IITAHMPOBOYHBIE MEPOIPHUSATHSL,
HO U LIEJIEBbIE KOHCTPYKTHBHBIE PELICHNUS, a TAKXKE MEPONIPUSTHS MO WHXEHEPHOH
3aImTe TeppUTOpHii (aMOBL, Oapbephl, ClIEMATEHEIE IPErPAE! ).

B psame ciydaeB 3(QQEKTUBHBIM KOHCTPYKTHBHBIM PpELICHUEM SBIASETCA
AHKEPOBKA JIETKUX WIXA IyHAMHUHEYCTOWYMBEIX 3[aHWH B I'PYHTOBOM OCHOBAHUM.
Ha tax HaseBaeMbix, TpyaHodBakyupyembix [{OT, na 3maHumsx cpemHeidl u
BBICOKOH 3T&KHOCTH IIeNeco00pasHo YCTPOHCTBO BEPTHKAIBHOM 3BaKyaIlHH.

IIpu 3actpoiike IIOT (m 10.6 CII) >¢dekTHBHBIM HHCTPYMEHTOM
PETYIHUPOBAaHUS MOTOKA LyHaMM SBJSAETCS PACTOJIOKCHHE 30aHuil pa3mmaHOil
(opmbl, 06TEKaeMOCTH U IPOHUIAEMOCTH. [IpAMOYronbHEIE 3AaHUS, HalpUMep,
MOTYT CTOSATh MapajienbHo Oepery u, TaKUM 00pa3oM, OBITH IIperpataMu (YacTbio
«tBepaoro Oydepa») Juis BOJHBI IIyHAMH, a 3HAUMT BOCIIPHHHMATH OTPOMHBIE
Harpy3kd Ha cBoM Mopckue (acanel. [IpH pacmonoKeHWH TakuxX 34aHWit BAOJb
IIOTOKA LlyHAMU HArPy3KU 3TOrO LyHaMK Ha 3AaHMs OyJeT 3HAUUTENILHO MEHBLLIE,
HO 30Ha 3aTOMJICHUS TPH 3TOM, O€3yCIOBHO, yBemrumtes. Hampumep, 0OBEKTHI
JKH3HeoOecneyeHus Jydllle JAenarb Kak MOXHO Oonee 0OOTEKaeMBIMH U

pacnomarate WX NEPNECHOUKYIAPHO 6epery, qTO CAcjacT UX MCHEC YA3BUMbBIMHU
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npu Bo3ielictemm mymamu. Hcmome3ys A ¢acamoB 3maHUM  OTACTIOYHBIC
Marepuansl pasHol 00TEKacMOCTH, MeHss (GOpMY 30aHWH HA UIMHIPHYECKYIO,
MOJKHO YIPABJIATH IIOTOKOM BEPOSTHOIO LIYHAMU M PEryJIMpOBaTh HArpy3Kd OT
S3TOT'0 Pa3PYMUTEIBEHOTO ABJICHAUS HA 3MaHUA U COOPYIKCHU .

B 3akmoueHue ClIC pa3 OCTAaHOBHMCA CIICHHAIBHO Ha IPECBCHTHBHBIX
PEIIeHHSX MO IPEIOTBPAIICHIIO 0OIOMKOB. J{Isl PEIICHNs UPE3BBIUAiiHO BOKHON
3aja4yd  MaKCHUMaJlbHOr0O CMAr4CHHUA BTOpl/l‘{HOﬁ OI1aCHOCTH, BBI3BIBACMOM
00JIOMKaMH ¥ JIBA0M, 0COOOMY PACCMOTPEHHIO M YIPABICHUIO IOJIEXKUT BCE, ITO
HAXOJMTCS HA NPUMBIKAIOLICH K Ype3y aKBaTOPUW U TCPPUTOPUH M MOXKET ObITh
CMBITO, BKJTIOUAs JIOJIKH, JIETKAE TIMPCHI, aBTOMOOMIIN, CKIAACKUE 3MaHUS U T. 1., U
B PE3YJNIBTATE YETO YBEIUIUTCS Pa3pyHINTENbHAsA CIOCOOHOCTE IyHAMH.

3ammTa 0T 00JIOMKOB SIBIIIETCS KOMILTEKCHOM ITPpo6IeMolt, pellieHne KOTopoi
JAOCTUTACTCA COUYCTAHHUCM MPCBCHTHBHBIX MepOl’lpHHTHﬁ, Cpeanu KOTOPBIX:

- OeperoykpemsieHue, 3aluta OT pa3MblBa U YJIy4lleHUE NpUOpEKHOMH
TIOJTOCHT TIYTEM CO3JaHHS «TBEpAOTO Oy(hepa», IpH 3TOM IUIaBYYHE U MPHOPEKHbIC
JIOOOYHBIC MpUYajibl, JOKH, MAPCHI U JIOAKH, NOABCPXKCHHBIC NPCBPALLICHUIO B
00NoMKH, 6YIYT OTAENEHBI YCHIIEHHO 6eperoBoii Monocoi;

- TEePEHOC MAapKOBKH aBTOMAIUMH M3 OMAacHOI NPUOPEKHOI 30HBI B 30HY C
MaJIoit TITyOHUHOM MOTOKA, IPUYEM YMEHBIIECHHE YHUCIA YIHYHBIX MapKOBOK B 30HE
3aTOTUICHHSI JOCTUTACTCA CTPOUTENBCTBOM 3AILMIICHHBIX OA3EMHBIX rapaxeil.

B mom3oHax ¢ MHTEHCHMBHOCTHIO ;= Il M B IpYrux 30HaX, TIe OKHIAIOTCA
HeOONBIINE CKOPOCTH TOTOKA, PEKOMEHIYETCsl UCMOJb30BaTh /I YMCHBIICHHUS
gucaa 00JIOMKOB TEPPUTOPHU «MATKOTO Oydepay (orpapl, HAaCXKICHUS W APYyTHE
Gapbepsl, CaepKUBArOIIHe OpeBHA, HEOOBIINE JEPEBbs U IPA3CBHIC IOTOKN).

IlepeyeHb MOJNIe3HBIX PEKOMEHAINS A1 TIPOTUBOAEHCTBHS IiyHaMu Ha LIOT
BeChMa LIMPOK ¥ peanbHas 3PHEKTHBHOCTE 3THX MEPONPHATHH pelIacTes
KOMIUICKCHO B K&)KIOM KOHKDETHOM CJydae Ha OCHOBAHWM aHANM3a ITyHAMH-

puCcKa.
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11 Ilpoumenypa OLEHKM LYHAMH-PHCKA H IPOBEPKA COOTBETCTBHS
TpeGOBaHHSAM IIyHAMHOE30MACHOCTH

Hacrosmmuit pazaen yTousseT u pa3bsicHieT nonoskenus CII, oTHocsammecs K
6noxam 7SAR u URSA.

11.1 Amamu3 U yHUpaBIeHWE I[yHAMHOE30NACHOCTBIO HAYMHAETCS C
MarTeMaTH4ecKOr0 MOJCIUPOBAHUS HakaTa LyHAMM U ONPENCIICHHS 30HBI
3aTOIUTCHNS, TPOJO/DKACTCS TP MOJCTHMPOBAHUM B3aMMOJECHUCTBHS 3aCTPONHKH
IIOT ¢ HakaroM-OTKAaTOM BOJNH IIyHAMH, HYTO SBAETCA YacTBE Pa3IMYHBIX
cueHapueB BepositHoro Oeacteus (mm. 11.1, 11.4 CII), pa3spaboTka KOTOPBIX UL
kaxnoit OT sBusieTcst 00s3aTeNbHOM, a pe3yabTaTsl Hanbomee 3QGEeKTUBHBI AMs
TIOCTIEAYIONIET0 IIOHMMAaHHS IIyHAMH-PHCKA W YITPABICHHAS HM.

B mpomecce macHOpTH3alME  CIEAYET BBLACHATH HAmOoIee XOpOIIo
W3YUEHHBIE, NETAIbHO PAcCUMTaHHbIE (C YUETOM B3aMMOAECWCTBUS B CHCTEME
«COOPY)KCHHE-TPYHT») U HAXOIAIMECS I0J HMHCTPYMEHTAIBHBEIM KOHTDOJIEM,
3IAHUSA-TIPEACTABUTENN MAacCOBOH 3aCTPOMKM, KOTOpBIE MpU MOCIEIYIOILEM
aHanm3e IyHaMH-PHCKa OYyAYT paccMarpuBarhCs, Kak Oa3oBble OOBEKTHI LA
ananm3a 6ezonacHoctd (BAOBABH).

Kpome BAOBAFBoB, B npouecce nacnoptuzauuu LIOT cneayer, u3yyas onsIt
paHee MPOM3OLICANIMX MOBPEKIAOMNX U pa3pyLIUTENbHBIX I[yHaMH, OTOMpaTh
CTPOWTEIFHBIC COOPY)KEHHS, KOTOPBIE 10 CBOEH KOHCTPYKTHBHOH CXeMe H
YCJIOBUSIM DKCIUTyaTalii AHAIOTWYHB! 3JAHUAM MAacCOBOIO CTPOUTENILCTBA HA
paccmarpuBaeMoii LIOT. Takue CTpOUTENBHBIE COOPYKEHUS UMEIOT JOCTOBEPHYIO
OLEHKY (KJacc) WX KOHCTPYKTHBHOM IlyHaMUYSA3BHMOCTH, BCICICTBHE 4YErO
IPECTABISET BBICOKYIO LIEHHOCTh JUIL PHCK-AaHAIM3a H Ha3bIBAalOTCS 0a30BBIMH
3maHuamMu-ananoramu (3JJAH).

11.2 Jinsg oco3HaHMS U NMOHUMAHHS BEPOATHBIX MOCIEACTBHI BO3AeHCTBHS
IyHAMH Ha YpOAHU3WPOBAHHOE MOPCKOE MOOEpEeKbe CIEAyeT pa3padaThiBaTh
CleHapuu BeposATHBIX Oencteuit [36, 37, 38]. Takoi mMoOAxX0od MO OTHOLIEHHIO K
3EMJIETPACCHUSAM B Halllel CTpaHE BIEPBHIC Ha4Yal NPUMEHATHCS ¢ 1985 1. B cBs3u

¢ pacropsokeHueM Coera Munuctpos PCOCP Ne 2159 06 obecneucHun
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ceifcMocToltkocTH OOBEKTOB HapoAgHOTO Xo3gifctBa Kamdarckoil oOmacTw,
COBEPILEHCTBOBAIICS M MIMPOKO TprMeHsiIcs B mpoekte JOHECKO «RADIUS» mo
JUATHOCTHKE TOPOJOB IPOTUB 3EMJIETPACCHUH B paMkax MeXayHapoIHOro
JecaTuneTns Mo yMEHBIICHNIO cTHXHUIHHBIX O6encTeuit (IDNDR) u Ob1 ¢ ycnexoM
peamu3oBad B 1988 r. Accoumnanueii «Hane:xHOCTE 1 be30macHOCTE» COBMECTHO ¢
IlenTpom uccnenoBanus skcTpeManbHbIx cutyarmii B THC «OkerpeMmym» st 6
CIICHApHBIX  celicMuyeckux  coObituit B IlerpomaBnoBcke-Kamgarckom.
OO6o001meHH R OMBIT pa3paboTKy ciieHapreB OencTBUit u3noxeH B [39]. HaunHas ¢
2004 r., cuenapuu OenctBuil pazpadarbiBaluch AT aHAIW3a M KapTUPOBAHUL
CEHCMHUUECKOI0 PUCKA HAa MHOIUX CEHCMOONACHBIX TeppuUTopusix Poccmu, HO
HUKOTZA M HHUTJE B 5HTUX CLEHApHAX HE paccMaTpUBaloch BTOPHYHOE
Pa3pyLIUTENEHOE BO3ACHCTBUE BOJIH IIyHAMU, HECMOTPSL Ha TO, YTO TEOPETHYECKHI
Mbl OBUTH K 3TOMY Xopowo noarotosieHsl [40, 41, 42]. Belcokast B&XKHOCTb U
LEHHOCTb CLEHAPHOIO NOAXO0Aa JUlsl IOHUMAHKs KOMILIEKCHOTO CEACMMYECKOIo U
LYHaMH-PHCKa MPOJEMOHCTPHUPOBAIIM TParnyeckue MOCIeACTBUS HHAOHE3UHCKIX
nyHaMu 28 ceHTsiops u 22 mexabps 2018 r., korma TpUTTEpOM IyHAMH SBIUIHCH
TIO/IBO/IHBIE ONOJI3HE U 0110k WADIE coBceM He cpaboTail.

11.3 YtoObl oco3HaBaTh W 3a0JarOBPEMEHHO TOHWMATh BO3MOXHOE
OeacTBHE, OLCHMBATH €r0 pa3sMEP U CTENEHb HAHOCHMMOIO BpeAa, YTOOBI
CpaBHHBaTh MeX1y coOoi Oe/NCTBHS, BBI3BAHHBIC PA3HBIMM NMPHYMHAMH, YTOOBI
CMAT4aTh, YMEHBIIATH BEPOATHBIC OCACTBHS, HAYYUTHCS YOPABISATH HMH
HEOOXOMMO HMETh KakKyl-TO YHU(HMIMPOBAHHYIO WIKAMy IS HM3MEPEHUS
BenmuunHbl OexctBui. Takas wkana Obula paspadotaHa mocyie CHUTAKCKOTO
3eMiIeTpAceHHUs, B Hadaie 1990-x rr., u Hazeana DIMAK [36, 43]. ITIkana DIMAK
MOXKET HCIOJIb30BATbCA KaK [JIi OLCHKHM BEPOATHBIX OCINCTBHM, Tak H s
H3MEPEHUS BEIMUUHBI OCCTBHI MPOU3OIIE X,

Hwxe npuBeeM HEKOTOPBIE BBIACPXKKH U3 onucanus mkansl DIMAK.
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11.3.1 HU3mepenue Geactrrs. OCHOBHBIE TTOKA3ATEIN

e Maruutyna GeactBus. Marauryma Oe/ICTBAS TTOCTPaiaBINeHl TEPPUTOPAH
MOXeT OBITh NpeJcTaBleHa Kak B MaTeMaruyeckoM (B uu(poBOM), Tak U B
rpadudeckoM (BEKTOPHOM ) H300PaXKCHHH.

3HaueHNe MarHUTY Al O€ACTBHS OonpenenseTcs no Gpopmye:

M, =Jllg K +0,03N)F +(Ig3S)* . (11.1)

[o dopmyne (11.1) wmarautyza O€ZCTBUS 3aBHCUT OT KOMIOHEHTHI

cormanbHoro yimep6a Dy paBHoi (K + 0,03/) 1 KOMIIOHEHTEI 3KOHOMHYECKOTO

ymepba D, paHo#t 3S. Kax BmmHO m3 pucyHKka 11.1, MOXeT CyliecTBOBaTh
MHOYKECTBO OJMHAKOBEIX 110 BEJIMUYUHE (MAarHUTY 1e) O€ICTBHA.

B rpadmueckoMm Bujae 3HaueHWE MArHUTYOBl OencTBUS M HpEACTABISET

cobolf AnuHY nyya ON (BexTOpa OencTBHA), HCXOMAIIET0 U3 Hayaaa KOOpAUHAT U
OKaHUYMBAIOLIErocss B TOuke N, COOTBETCIBYIOIIEH  paccMaTpuBacMOMy
6€CTBEHHOMY COOBITHIO (TOUKA GeICTBHS), YTO IOKA3aHO Ha pucyHke 11.1.

e [HaeKC cCOnMabHOM YS3BUMOCTH HAcelIeHHs MOCTPAAaBIIEH TEPPUTOPUH
ompenenseTcs no Gpopmye:

1g Ds
IgD.’

p=arctga = (11.2)

rae o — yroj My JIy4OM MarduTyIpl OeICTBHS 1 OCBIO abCIHcC.
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N (ro4Ka 0¢ICTBHA)
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Bektop Geacteas M,
Sentop beacroaa My

5,

—
gD, 1g3§

Pucynok 11.1 — I'padudeckoe npecrapienue OeICTBHS

11.3.2 Mismepenne GencTBus. JJOMONHATE/IbHBIC TOKA3ATEIN
® Jlisd OLIEHKH BPEIOHOCHOTO BIMSHHS BEPOATHOrO MM TPOH3OLICAIIETO
O€ICTBEHHOTO  COOBITHS ~HA  OKOHOMHKY  MOCTpagaBliell  TEPPUTOPHAM
JONMOJHUATENBHO K OCHOBHBIM MapamerpaM OeICTBHs, HOMMEHOBAHHGIM BHIIIE
UCHOJIBb3YETCsl MHAEKC 3KOHOMIIECKOH YI3BUMOCTH MOCTPaaBIIeii TEPPUTOPHHU K
OeactBuio (W), KOTOpBI 3aBHCHT OT pa3Mepa (JOJNM) MPAYMHEHHOTO
MaTepUAIBHOTO YIepda ¥ ompeienseTcs o GopMyie:
ol

d

x100% (11.3)

roe lg D, — 3HadeHHe aOcCUMCChl «TOYKH OEACTBHS» TPH €ro BEKTOPHOM
N300 paKEHIH,

M — 3HAUCHUE MaTHUTYIBI O€ICTBUS (JUIMHA JTy4ya A0 «TOUYKH OSICTBUSAY NPH
€r0 BEKTOPHOM H300paKEHHH.

e Tlokazarenb JKOHOMHUYECKOH  YCTOWYMBOCTH  ypOaHW3MPOBAHHOM

TeppUTOpMH  (CTPAHBI, DETHOHA, TEPPUTOPUAILHO —  AAMHHHMCTPATHBHOIO
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oOpasoBaHusi) K OEICTBHIO CIIEAYET IMPUMEHSTH ISl OIECHKH SKOHOMHYECKOM
BO3MOXKHOCTH ~ TOCTpafaBIleil  TCPPHTOPHM  JIMKBHAMPOBaTh  OCICTBHE
COOCTBEHHBIMH CHIAMH (peaOHIMTUPOBATHCS H  BOCCTAHOBHUTHCH) IOCHE
BEPOSITHOTO  WIH  TPOM3OIIEAUIEro  OCACTBEHHOro  CoOBITHS.  BhIcokas
SKOHOMMYECKAs YCTOHIMBOCTb COBMECTHO ¢ APYTMMHU 3JIEMEHTaMU FOTOBHOCTH K
UpE3BBIUANHBIM ~ CHTYyaIMsM  00ECIeuMBACT  JKMBYYECTh  IIOCTPANaBIICH
TEPPUTOPUH.
ITokazaTens 3KOHOMIIECKOH YCTOMIMBOCTH diy, OIpeenseTcs mo Gopmyie:

DJ + [)e
G >

dn= (11.4)

rae Dy u D, — COOTBETCTBEHHO Pa3Mephbl COLMAIBHOTO UM 3KOHOMHUYECKOTO
yiepOoOB B ACHEKHOM BHIPKEHHUM,

G — BBII noctpajaBIiix TeppuTOpHil 3a mpeAmecTBYOMuit 6 ACTBUIO IO,

® Jlns CpaBHUTENbHBIX OLEHOK MOTEHIMAIbHOW  3KOHOMHYECKOH
ycToiuuBOCTH K OCACTBHMSM, IPOTHOHPYEMBIM WM TMPOM3OLICANIAM Ha
TEPPUTOPUAX PA3TMUHBIX SKOHOMHUYECKH CAMOCTOSITENEHBIX CTpaH HCTONB3yeTCs
Oe3pazMepHbIi KO3()DUIIMEHT OTHOCUTEFHOTO SKOHOMAYECKOTO TIOTESHIHAA — V,
ompenensemMblii mo GopMmyre:

_G
Gi’

rae G, — HaumoHanbsHbIH BBII #-0#i cTpaHsl 3a roji, NpealecTBYOIUi O¢ICTBHIO;

v

(11.5)

G; — HaumonanbHbIi BBIT Mpana 1990 T., SBISIOM@ACS KOHCTAHTOIH,

paBHoi#i 100 miipa oiapoB

® OTHOCHTENBHBI YPOBEHb SKOHOMHYECKOTO MOTEHIWANIA TEPPUTOPHU C
TOYKH 3PEHHUS CMOCOOHOCTU €€ K BOCCTAHOBJICHUIO JOMOIHUTENLHO ONMHUCHIBACTCS
B TEPMHHAX OTHOCHTENBHOTO MaciiTaba MPOW3OIEANIero OSACTBUS, a UMEHHO:
00BEKTOBOr0, MYHULIMNATEHOTO/TOPOACKOTO, TEPPUTOPHAITLHOTO, HAIMOHATBHOTO,
PETUOHAIBHOTO M IM00abHOTO MaciiTaba.

11.3.3 IIpu oueHke OeACTBHSA 1O OCHOBHBIM ITOKA3aTENsIM HWCIONB3YeTCS

CIIeayroIas KiIacCupuKanus:
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A. Tlo marautyze OexcTeus

Knaccupukanms Ge/CTBHI MO WX BeTMYMHE (MATHUTYJE) OCYLIECTBIIACTCS B
HapacTalolieM 00 pa3Mepy OCACTBEHHBIX MOCTEACTBHIT B TOPAAKE Kak
KOJIMICCTBCHHOW WHTEpNpeTanyuy (M0 CTENEHsIM O€ICTBHUS), TaK U Ka4eCTBCHHOM

WHTEPIPETALMH, YTO NpeacTaBaeHo B Tabmume 11.1.

Tabnuma 11.1 — Kimaccudukanus 6encTBHit

Crenennb OeacTaust TepMHUHBI ISl KAIECTBEHHOM OLIEHKH Maruuryaa 6eacreust, M,
0 Her 6¢acrems <1,0
1 HesnauurensHoe 6eaCTBHE 1,0-2,5
2 3nauuTensHOC GeacTBHE 2,5-4.5
3 Bonsioc 6¢acrBie 4,5-6,0
4 XKecroxoe beacTre 6,0-7,0
5 Karacrpoda >7

b. Ilo wmHpexcy couuManbHOH ysA3BHMOCTH NOCTPafaBlleil TeppUTOPUR
OenCTBUS OLCHHUBAIOTCI B JMaNa30HE OT YHACTO COLHAIBHBIX JO YHCTO
SKOHOMHYECKMX. Ecnm HMHACKC COUManbHOH  ySI3BUMOCTH  NOCTPAJaBLICH
TEPPUTOPHH p = o0, GEACTBHE HA3BIBAECTCA MOJHOCTBIO COLUANBHEIM, a ecu p = 0,
O€ICTBUE HA3BIBACTCA YMCTO SKOHOMUYECKUM.

11.3.4 PexkoMeHIyEMBbIM KpPHTEPHEM JOMyCTUMOCTH O€ICTBUS SBIACTCS
M;<4.5 npu nHIEKCE S3KOHOMHYECKOH YA3BUMOCTHU MOCTPAJABIIEHi TEPPUTOPHUU K
Oencreuio w < 30%. HenpeBblllieHHE YKa3aHHBIX 3HAYECHWIl M; U w Ha3bIBaeTCs
HHAUKATOpOM Oe3onacHocTy 1.

B kauecTBe  COLMaNBbHOIO  KPUTEpHs  JOIyCTHMOCTH  OeAcTBus
YCTaHABIMBAIOTCA  JIOMYCTUMbIE  IPENENBl  OTHOCHTENbHOM  cOLManbHOU
YS3BUMOCTH JHO0O0r0 OEACTBUS, UTO PETYIUPYETCSl HEMPEBBILIEHUEM WHACKCOM p
HIDKECJIEAYOIUMX 3HAYCHUIA:

—p < 0,25 npuemieMs! Jjisl BCEX NOCTPafaBUIuX TEPPUTOPHIA;

—p <0,5 nonycTuMsl Aj1s NOCTPANABINMX TEPPUTOPUIL B PA3BUTHIX CTPAHAX;

— p < 0,75 nomycTUMBI JUIs TOCTPAJABIINX TEPPUTOPHIA B Pa3BHUBAFOLIMXCS

CTpaHax;
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— p <1 jonycTyMBl A TOCTPAJABIIMX TEPPUTOPHA B €Nab0 Pa3BUTHIX
CTpaHax,

— p > 1 abCONIOTHO HENOMYCTUMBL

11.4 CambIM pa3pyHmIUTENLHBIM OeICTBEHHBIM COOBITHEM M COOTBETCTBEHHO
Hauxyaued, Haubosee CIOKHOM IUIsi MPOCKTUPOBIIAKOB PACUETHOU CHTyareit
SBIsieTCs ciiydail «Omu3koro» myHamu, koraa B Hadane Ha 1[OT mpowmcxoaut
MOBPEXKAAIOIIEE WA Pa3pyIIUTENBHOE 3€MIETPACEHHE, a 3aTteM Ha 31y LIOT
oOpyImMBacTCsS BBI3BAHHON 3THM 3EMIICTPSACCHHEM BOJHA IyHaMH. Himpke Mbl
IPUBEIEM OIMCAHME 3EMIIETPACEHUA M LyHaMu «TOXOKy», mpomsomeammx 11
mapra 2011 r. B SImoHmm, cumras 3Ty WHGOPMAIMIO BEChMa IIOJIE3HOM IS
NOHMMAaHHUS BEPOATHBIX IOCIEACTBHI TakOro CTPAIIHOrO KOMOWHHPOBAHHOTO
CTUXUHHOrO Bo3geiicTBuA. B myHkte 11.5 @IpuUBEACH IPUMEP OLEHKU 3TOTO
CTHXHITHOTO OeACTBUA ¢ ToMolbio mKkansl DIMAK.

KeptBbl, moctpagaBmme. I[lo cocrosauo Ha 10 centaOps 2018 .
opHImaTbHOEe YHCIO TMOTHOIMX B pe3yabTaTe 3eMJeTpAceHHs H LyHamu B 12
npedextypax SnoHwn cocTaBmsio 15896 denmoBek, 2536 HENOBEK UHCIHIIOCH
nponaBmuMu  Oe3 BecTd B 6 mpedekrypax, 6157 uenosek paHeHsl B 20
npedexrypax. THCSIN CHACIAXCS HAXOAWINCH B MECTaX, OTPE3aHHBIX OT CBS3H C
mupoM. Crnacenbl Opima Oonee 25 000 uenomek; 70-nmeTHsAS >KCHIMHA ObLia
u3BjedeHa *xuBoil u3 moma B Onytu (mpedekrypa MBard) yepe3 92 vaca mocie
semneTpacenns. [IpumepHo 530 000 genoBek Haxomwauch B Oonee deM 2600
BPEMEHHBIX YKPBITHSX.

ITo cooOleHnio MECTHBIX BAAcTel, B ropoae MUHAMICAHPUKY MPONABIIUMHU
6e3 Bectn uncimwiocsk 9500 uenorek. Toneko B Cenae no MeHbmei Mepe 200-300
9EJI0BEK YTOHYNM B pe3yabrare LyHamu. IIpy 3TOM Ha TEppUTOPUM CTPAHBI
paboTaeT pa3BUTad CETh OMOBEMICHHS O UPE3BEITANHEIX CHTYAIWSX, /I Mepefadn
HHGOPMAIMH B KOTOPOil HCIOJB3YIOTCS BCEBO3MOXKHBIC BHIBI HOCUTENEi: OT
3BYKOBBIX CUPEH Ha TEPPUTOPUH FOPOJIOB, AEPEBEHb, SKENIE3HOJOPOAKHBIX CTAHIMI
JO aBTOMATH3MPOBAHHOTO OMOBCIICHHS MO KaHajlaM MOOWIIBHOH, Tene- H

PaguocBs3y, T. €. IMEETCs BEChbMa COBEPIIEHHA cucTeMa 6noka WADE.
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Kopabms ¢ 81 mokepoM OBIT CMBIT C CYHOCTPOHTENBHOH CTOSHKH B
npedekType MusTH, KOT/J]a yHaMH YAApHIO 110 CEBEPO-BOCTOUHOMY HNOOEPEIKbIO
SINOHMM, OHAKO BCE OHM OBUIN CIIACEHBI C YHECEHHOTO B MOpE KOopaliis, IOMCKOM
koToporo 3anmMamuck BMC SInoHnu m OeperoBas OXpaHa, W INEPEBE3EHBI 1O
BO3IyXy B Oc3omacHoe mMecTo. [Iponan naccakupckuii noesn, a Apyroil couien ¢
penbcoB B nmpedextype Musru.

Morepu wumymecrBa rpaxkaan SImommn. B npedexrype Dykycuma
paspyiena gam0a u 1800 momoB B ropoae Muamucoma.

3aTonenne. HauGonee noctpajasiye ropoja:

Puxymzenraxkara — ObUI CMBIT IPAKTUYECKH BECh TOPO B npedekrype HUBara,
okosio 5000 momoB yuuth moJ Boay. MHHaMHCaHpPUKY — mponany 0e3 BecTd 9,5
ThICSY yernoBeK. CeHnail — Boja 3aTommila TSPPUTOPUIO Ha paccTosHuM 10 kM oT
MOPCKOTO TOOEpexbs, MPONMAaBIIMMH O€3 BECTH UYHMCIATCS OKOJIO 650 YenoBek.
SImana — oxono 7200 1OMOB yLUIX NOJI BOAY.

Iloxkapsr.

« OTMEUEHBI TIOXKapH! B 6 pa3IMYHBIX NpedeKTypax.

«B ropome HWrmxapa mnpedexTypl Tuba 3aropemich XpaHWJIMINA C
TIPUPOTHBIM Ta30M Ha HedrenepepabaTeIBaIOILEM 3aBOJIC.

« B ropoae Cenpaii Ha He)TEXMMHUYECKOM KOMILICKCE MPOU30LIET OOJIbILIOH
B3pbIB.

ABapun Ha spnonckux ADC. B pesynbrate 3emnerpsiceHus 11
SHEproOJIoKoB W3 53  cymecTByIOmmMX B SIMOHAM OBUIH  aBTOMATHYCCKH
OCTAHOBIICHBIL.

« ADC dykycuma-1: Tpu U3 miecT S3HEProb6I0KOB ObUIH Cpa3y OCTAHOBIICHBL,
Jpyrue Tpu He paboranmu. Tpu paboTaBIIMX PeakTopa OKAa3alMCh B aBapUitHOM
COCTOSHAHM H3-32 OTKAa3a CHCTEMBl OXJIKACHHUS, MOCTPAJAaBLICH OT CTUXUIMHOrO
OemcrBrs. PeakTopel OBUIM B pasHON CTENEHH MOBPEX/CHEL, OHH CTalM
HCTOYHHKOM CHJIBHBIX PAJMOAKTUBHBIX BbIOpocOB. OpuH HepaboTaBIIMit
9Heprobmok ObuT moBpexaeH moxapoM. Ha camoit ADC mpom3onnio CHIIBHOE

PAmMOAKTABHOE  3arpsA3HEHHME. BO3HUKIM TPOOIeMbl € XPAHWIMIIAMH
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oTpaboTaHHOTO TOIWMBA. HaceneHUe OKpecTHOCTelf OBUIO 3BaKyHPOBAHO.
Heckonbko paOOTHUKOB CTaHLMM MOMYYWIN PAHEHHS PA3HON CTEHEHH TSHKECTH B
HOBBILIEHHBIE 10351 00My4YeHus. [lBoe nponanu 6e3 BECTH.

« ADC dykycnma-2: Bce 4 3HEpProdioka ObIJTM OCTAHORBJICHBI, KOHTPOJb HaJl
pPEaKToOpaMM YAAIOCh COXPAaHHTb, HECMOTPSl HAa CEpPbe3Hble MPOONEMbl C
cucteMamu oxyiaxzaeHus. [lo cocrosnmro Ha 16 mapra 2011 r. craHums
OCTaHOBIICHA TOJMHOCTEIO W 0€3 MOBPEXKICHHM PEAaKTOPOB, HACEICHUE
OKpECTHOCTEl 3BaKyMpoBaHO. PamnoakTuBHBI (oH moBbimeH. OmuH pabOTHHUK
CTaHUMK norud.

« ADC Omnarapa: Bce Tpu 3HEproOioka ObUIH OCTaHOBICHSB! 13 MapTa, yepes 2
JHS TOCIE OCHOBHOTO 3€MJICTPSCEHWS, TIPOM3OIIEN TIOXKap Ha IICPBOM
3HEproOJIoKe, pa3pylieHa oaHa u3 TypOouH. PannoakTuBHbIH ()OH BOKPYT CTaHIIUH
ObIT TOBBIIIIEHHBIM, HO, TI0 Goublieit yacTh, u3-3a crannun Oykycuma L.

« ADC Toxkaii: eqMHCTBEHHBIH 3HEProOyoK OBUT OCTAHOBJICH, CHTYAIMs MOJ,
KOHTpoONeM. Y OfHOTO W3 JABYX HACOCOB CHCTEMBI OXJIAKICHHS ObUIH HEMONaIKH,
KOTOPBIE BEI3BIBAIU TPEBOTY 3a YCIIEX aBapHHHBIX paboT.

Tparconopt u uHPpacCTpyKTYypa.

« KoMmyHuKamu:

- HapyIIeHa MOOUIIbHAS CBSI3b;

- IOTHYJICS LINWIb TOKMHCKOH TenebalrHu (mepBoHavyabHO co00manocs 00

o0pyIIeHun);

- smoHckue Tenexanansl NHK u TV Tokyo npekparunu BemaHue 0OBIYHBIX

IIporpaMm € LEIBIO OCBCIICHUA CIIO>KHBITIEHCS CUTyaluun.

« ABTOTpACCHIL:

- Ha noOepexse B Ipedextype Musiri oOpyLIMINCH BOJHBI IIyHAMH BBICOTOMH
B 10 MeTpoB, a Ha MOPTOBLIA ropoa Kamaucu B npedektype IBars — BricoToi 4
METpa, KOTOPBIC CMEBIBAITA aBTOMOOWITH U BpE3JINCH B 3JaHUA,

- pa3pylIEHO MHOTO CEKIHit aBTOCTpaabl perioHa Toxoky, oOcnykuBaroen
cesep Snoxnw,

- IpopBIB 1aMOk! B IipedekType DyKycuma.
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« ABnanmys:

- mpekparmmi  paboTy aspomoptel Haputa u XaHena, aBHANoOJNETHI
OCTAHOBJICHBI, NACCAKUPHI IBaKyHUpoBaHbl. AdponopT B Mbapaku 3akpbuics no 14
Mapra;

- TaliBaHbcKas aBuakomnanus EVA Airways oTMeHWIa aBuapeiichl B/u3
Canmnopo 1 Tokno Ha Bech MapT, B/u3 CeH/ail 10 KOHIIA HIOHS,

- Lufthansa npekparuia peryjispHbie MOJIETHI B/H3 MEKIYHAPOIAHOTO
TOKHiickoro aspomopra Hapura, mepenpaBuB MX B adpoHopThl ropojoe Ocaka U
Haros;

- CeHpailickuif a>pomopr, pPacHONOKEHHBIA HA DPAaBHUHE Y IOOEPEHKb,
MPAKTAYCCKA CMBUTO BOJTHOM IyHamMH.

« KOMMYyHaQJIbHBIE YCITYTH:

- 6oree MAJITHOHA JTOMOB OKA3aJIFCh OTKITFOYCHHBIMH OT BOJOCHAOKEHHUS.

« DnekTpocHabKeHHE:

- Tokyo Electric ¢ 14 Mapra Hayana MJaHOBBIE OTKITIOUEHHS HEKTPUUECTBRA,
0 MeEHbIIEH Mepe, MO KOHIA ampens B 30HaX OOCHYy)XMBaHWS B LEISX
TIPEIOTBPAICHIS MaCCOBOI0 HAPYIICHUS NIEKTPOCHAOKEHHS.

« XKene3no10pOXKHBIN TPAHCIIOPT:

- yXKE BO BpeMs 3eMIIETPIACEHUS] ABTOMATHYECKUE CHCTEMBI OCTAHOBUIIM
IBIDKCHHE IIOE30B HA BBICOKOCKOPOCTHOW Marmcrpamm Tokaiimo-CHHKAaHCHH.
JIBIkeHHEe Ha Hel OBLIO BOCCTAHOBIEHO JUIIbL B 6:26 MO MECTHOMY BPEMEHH.
Tatoke B TOKHO OCTAaHOBJIEHO ABIDKECHHE TTOE3/I0B,;

- OBLIO OCTAHOBJIEHO IBIDKEHHE OOBIUHBIX MOE3NOB MO Beeil cetn East Japan
Railway Company, a B peruoHe KanTo ocraHoBiieHa paboTa MeTpornoauTeHa (10
8:40) 1 YaCTHBIX JKENE3HBIX JIOPOT,

- Ha Bechb JeHb 11 Mapra Oputa octaHoeieHa paGota TOKHMICKOTO
METPOIIOIHTEHA,

- Tloe3n, cnemoBaBmmii n3 Cennas B MIcMHOMaku, 3a HECKOJNBKO MMHYT 10O
IIyHAMH JOJDKEH OBUI IPHOBITH HA cTaHImio HOOMpY, HO Tak U HE MPHOBLL

©3aKPBUTCH BCE MOPCKHUE MOPTHI B SIMOHUH.
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Oxonomuuecknii ymep0. Ymep6 ot semnerpiacenus B Snonun 2011 r.
oueHuBaercs B 16-25 Tpiaa wen (198-309 mnpa momn.). O6 stom cooburaer
snoHckoe areHTcTBO Kyodo News €O CChUIKOM HAa MHOACYETHI MECTHOTO
TPaBUTENLCTBA.

11.5 Ouenka cruxuiiHoro Oencteus «Toxoky» 11 mapra 2011 r. mo
OCHOBHBIM Iapamerpam mkansl DIMAK.

IIpu ouenke 6enctBus « TOXOKY» TPHHAMAIOTCS TOJILKO NPSIMbIE COLUAITEHBIC
notepu (0€3BO3BpaTHBIE M CAHWUTAPHBIE), 4 TAKXKE MPEHMYIIECTBEHHO INPAMBIC
MarepualbHble yiepObl 0e3 y4eTa BTOPHYHBIX M KOCBEHHbIX JEHEKHBIX MOTEPb,
CBS3aHHBIX C YMCHBIICHHEM TOBAapOOOOpPOTa, OCTAHOBKOH IPOMBIILICHHOTO
Npou3BOACTBA, majgeHreM BBIT, moTtepeit pabourx MecT U T.I. YUTEHHI 3aTpaTsl HA
BOCCTAHOBJICHUE OOBEKTOB 3HEPIeTHUKH U IIPOMBIINIEHHOCTH, & TAKKE HUIIOrO
(onna. Mcxoansle qaHHble IS yA0OCTBA NPHHATHI ¢ OKPYTJICHHEM.

Hcexonnsle naHHble:

- KOJM4ecTBO 0€3B03BpaTHBIX MoTeph K = 20000 4enoBek (C y4ETOM TPOTABIIIX
6€3 BeCTH, KaK MoruoImmx),

- YUCJIO CaHUTAPHBIX MOTEPb / = 3300 uesnoBek;

- pasmep mMatepuanbHOTO yiepda S = 200 mapa gos. CIIIA.

Onepupys mpasmiamu 1kansl DIMAK, umeem:

Md=\/[lg('1< +0,03NT +(1g35)* (1L.1)

Dy=K + 0,037 = 20000 + 0,03-3300 = 20100

D,=3S= 600 mnpx nomn. CIITA

ITo dopmyne (11.1) monyunm: M= 7,2 > 7, a no dopmyne (11.2) momyunm
p=056>0,5.

BoBogsl: BenmmumHa OenctBus «Toxoky» mo Tabmume 11.1 seasercs
karacTpodol, a WHIESKC CONMATBLHOM YA3BMMOCTH HACENCHHS SBIACTCA
JOIYCTHMBIM TOJBKO JUTSl PA3BHBAIOIIUXCS CTPAH W aGCOMIOTHO HE JOMYCTHM s
Takoi pa3BUTOH cTpaHbl, Kak SmoHWSA. OCHOBHasd NpUYMHA KaTtacTpobl —

neaddexTuBHas padota 6noka WADE B TienoM.
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MpunnoxeHve A
MPUMEPbLI ®NSNYECKOTIO MOAENMNPOBAHNA BOJTH ULYHAMMU
PASNNYHBIMW METOOAMWU

A.1MogennpoBaHve LyHamy MeTO40M «CKOJ/b3ALLEro 610ka»
[aHHbli  meTog  (pucyHok  A.l)  sABnseTca  OAHMM U3 caMbIX

pacnpocTpaHeHHbIX CMOCO60B MOAENMPOBAHMSA BOH LyHamu. OH 3aK/o4aeTcs B
TOM, YTO TBEPAOTE/bHbIA 610K CKOMBb3UT MO HAK/IOHHON MOBEPXHOCTW B BOAY U
nocne CTOMKHOBEHWS 06pa3yeTcsi OfMHOYHAA BOMHAa. Pasmep, maTepuan u gopma
6710KOB MOTYT 6bITb M0A0OPaHbl MHAMBMAYANbHO K KOHKPETHOMY WCMbITAHWHO.
Kpome TOro, BMeCcTO TBEPAOTE/IbHOrO 6/10Ka MOXET 6blTb MCMOMb30BaH TPYHT

(pucyHok A.2).

PucyHok A .1- MogenvpoBaHue LyHamMmn METOLOM CKOMb3ALLEro 610ka

PucyHok A.2 - icnonb3oBaHue FpyHTa 414 Co34aHns 0AWHOYHON BOMHbI B

uccnefoBaTebCKoii nagopatopum OperoHCKoro rocyjapcTBEHHOT0 YHUBEPCUTETA
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A.1.1 MoaenupoBaHHe IIyHAMH METOJIOM «CKOJB3SIIETO OJI0KA» B BOJTHOBOM
JIOTKE

B xauecTBe npuMepa MOJEIMPOBAHUS IIYHAMH METOIOM CKOJIB3AIIETO OI0Ka
MOXKHO TPHUBECTH OKCIIEPUMEHTHI B BOJHOBOM JIOTKE THIPOJMHAMHUYECKOM
naboparopur (akyabTeTa NPOMBIIUIEHHOTO M TPAKIAHCKOrO CTPOMTENHCTBA B
Hmnepckom xomremke JIonaona. Llensto paboThl Obia KOMMUECTBEHHAS OICHKA
PaCXOKICHHH PE3yNIbTaTOB HCCIIEI0BAHUI NPU UCTIONB30BAHWH HAKJIOHHBIX PAMII
1 ONOKOB € Pa3IMYHbIMH €OMETPHUYCCKMMH [TapaMeTpaMd. DTHMH TapaMeTpaMH
SIBJISIFOTCSL:

- K03 (GuLUEHT OIOKMPOBKH, OTHOLIEHHE NIMPHHBI PaMIIbI K IIHPHHE JIOTKA,

- YIOJ1 HAKJIOHA MITOCKOCTH CKOJILXKEHHS OJ10Ka;

- TUII CONPSDKEHUS HAKJIOHHOM TNTOCKOCTH € OBEPXHOCTHIO BOBI (HAKJIOHHAS
IJIOCKOCTh MOKET OBITH CONMPSKEHA C TIOBEPXHOCTHIO BOBI TI0 PATUYCY ).

B kadectBe 1a0opaTOpHOM  YCTAaHOBKM JUIi NPOBEICHUS  OMBITOB
WCTIONB30BAJICA JIOTOK UIHHOU 24,5 M, mmipuHoit 0,6 M u rmyounoit 1 M. C oaHO#M
CTOPOHBI JIOTKa OBUIA CMOHTHpOBaHA paMmna ¢ MOKpeiTHeM [IBX HakinoHHOMH
IUIOCKOCTH CKOJIbKEHUs1. BIIOKY, BBINOJHEHHBIE Takke u3 [IBX, MOHTHPYIOTCA B
HCXOIHOM TIOJIOYKCHUM HA BEPIIMHE PAMIIBI IIPH IIOMOIIM CHCTEMBI IUIKUBOB. s
CONPsKCHUSA TMOBCPXHOCTU CKOJIBXXCHUSA W IMOBCPXHOCTU BOJBI PaanyCoM 0,4 M
OBUT UCTIONIBE30BAH ATFOMUHUEBBIN JIUCT.

Bceero 6put0 mpoBeneHo 144 ucmbitaHus ¢ OIOKaM¥ PasIHMYHON MAacChl U
TommuHLl. |IpoaHanmm3upoBaHbl MapameTpbl aMIUIUTYABL, BBICOTHI W IIEPHOJA
BONHEL. Tarke ObUIO  TPOAHATM3WPOBAHO  BIUSHUE TPEX  OCHOBHBIX
rCOMECTPHICCKUX MMapaMCTpPOB. BLISICHI/IJ'IOCL, YTO BJIMAHUC OTHOIICHUSA INMUPHUHBL
paMIIbl K MIAPUHE JIOTKA OYEHb Majlo, MPH M3MEHEHUM YIjia HAKJIOHA aMIUIUTYyJa
BOJTHBI MOXKET MEHSAThCS IPUMEPHO Ha 50,6%, a BICOTa BOJIHEL Ha 55,0%, nepuon
BOJTHbI PAKTUYECKH HE U3MeHsUICS. 1Ipy BapbUPOBAaHKUM CONMPSDKEHUEM HAKIOHHOH
TIOBEPXHOCTH € BOJOW aMILUIUTYZa BOJIH M3MEHSUIACH Ha 57,6%, BBICOTA HA 39,0%,
nepuod BoJHBI Ha 26,0%. Ilo pe3ynbTaram HCCaeIOBAaHUNA OBUIM COCTABIIEHBI

OMIMPUYECCKHE YPABHEHHS TS TIPOTHO3UPOBAHMS TAPAMETPOB BOJHBI.
61



A.1.2 MonenupoBaHue IlyHaMH1 METOJIOM «CKOJIB3SIIEr0 OJI0Ka» B BOJIHOBOM
Oacceitre

IIpu  MozenupoBaHMM ILyHaMd B OpErOHCKOM  IOCYJAapCTBEHHOM
VHHUBEPCUTETE B KauecTBE TeNla, TEHEPUPYIOLIEr0 BOJHY LYHaMH, OblI
HCMONb30BaH IPYHT. KOHCTPYKUMsS HAKIOHHOM pammbl Oblia CMOHTUPOBAHA B
Gacceiine nuHoi 48,8 M, muUpHHOH 26,5 M U ¢ IIyOMHAMU, BAPbUPYIOIIUMUCS B
muanazode ot 0,3 go 1,2 M. Yroja HakJioHa MOBEPXHOCTU CKOJBKEHUSI PaMIIbL,
BHINOJITHEHHOM M3 JIMCTa Hep)KaBeromed cramw, cocraswn 27,1°. JlnuHa
TIOBEPXHOCTH CKOMBEXEHUs 9,3 M. B kadecTBe rpyHTa Oblila MCNOIL30BAHA PeuHas
rajpka ¢ pasMepaMu dacTuil ot 6,35 mm g0 19,05 mm, dsy = 17,7 MM u
TUIOTHOCTBIO Py = 2,60 /M’ OGBEMHAs IIOTHOCTh TpyHTa cocTasisna ps = 1,76
/M, nopuctocts — 1 = 0,31, 3bEKTHBHEIT Yroa BHYTPEHHETO TPEHUS — ¢ =41°.
Boino mposeaeno 64 onbita B 2006 1. 1 24 onmbita B 2010 1., mo pe3yibTaram
uccnenoBannii Obu1 coOpaH Oonbiioii 00BEM JAHHBIX, KOTOPOW TO3BOJMI
OPOAHAIM3UPOBATE CKOPOCTE M ()OPMY pacHmpoOCTpPaHEHHs BOJH IIOCTIE KOHTAKTa
TPYHTAa ¢ BOAOMH.

A2 MozenupoBaHue IyHAMH METOIOM F€HEPALHU BOJIH C TIOMOLIBIO

CIICITHAJIBHBIX JIOIIATOK WJIA IIIUTOB

Bonmna co3maeTcs Opd NOMOLIM BO3BPAaTHO-NOCTYNATCHIBHBIX JIBHXKCHUIA
CHOCIIMAITBHEBIX JIOMATOK, CMOHTHPOBAHHBIX HA JTHE JIOTKA WJIU ¢ NOMOLIbIO IIIUTA BO
BCE CEUEHHE B TOpLE JIoTKa (pucyHOK A.3). XapakTepUCTHKH BOJHBI (BBICOTA U
NIEpHOJ, BOJIHBI) JIMMUTHPOBAHBEI IMyOMHOH 10TKa M XoAoM wmmra. Hampumep, B
Jensdrckom yHusepcutete, Huaepnaanapl Obu1 co3aad JoTok miuHOH 300 MeTpoB,
BBICOTO# 9,5 MeTpoB 1 mupHHOI 5 MeTpoB. PasMepsl 1 060pyJ0BaHHE TO3BOMISIOT

TeHEPUPOBATH BOJIHBI BEICOTON 10 4,5 M.
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PucyHok A.3 - eHepaums BOSH LyHamK ¢ NOMOLLbIO WmnTa (a) unm nonatok (6)

OCHOBHOI HefIOCTaTOK [aHHOro MeTOfa 3aK/4YaeTcs B HECOOTBETCTBUU
XapaKTepUCTVK BOJH, ((hopMa W [/MHA BOMHbI), MOAYYEHHbIX B N1abOpaTOPHbIX
YCNOBMSX peanibHbIM BOMHAM LlyHaMK, MO3TOMY pe3ynbTaTbl 3KCMEPUMEHTOB He

MOryT 6bITb BNOMHE [OCTOBEPHbLIMU N TOYHLIMW.

A.3 MogenupoBaHre LiyHamM € NMOMOLLILHO NMHEBMAaTUYECKOIO reHeparopa
BrepBble  faHHbIA  MeTO4  TeHepauum BOAH  6bl1  NPUMEHEH B

nccnefoBaTeNnbCkoM LeHTpe Bannuurgops, BenvkobputaHus, B 2008 r. Bbinu
MCMONb30BaHbl MHEBMAaTUYECKWE BOJHOMPOAYKTOPbI, KOTOpble MOAENMpoBamn
NpuavBbI B YCTbAX peK. Kak oKasanocb, MHEBMOHACOCH! MAealbHO NOAXOAAT A1
reHepauuy BOSIH 3KCTPeManbHO 60MbLIOA ANWHbI. M3HavanbHO B 2009 T. 6bl
NMpoBefEeH OMbIT, B KOTOPOM Macca BOfbl CHayana 3akauuBanacb B BEPTUKaNbHO
CTOALLMIA BaK BaKyyMHbIM HacocoMm, a 3aTem nof AeicTsumeM COOCTBEHHOrO Beca
obpyLmnBanack 06patHo. Mpu aTom Npotnb WU AIMHY BOHbI HEBO3MOXHO 6bIN0

perynnpoBatb Kaknm-nnbo obpasom.
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Uepe3s rof ycTaHOBKa 6bl/ia 0paboTaHa, U CTallo BO3MOXHbIM FeHepMpoBaTh
BO/IHbl  33f]aHHOM ANMHbI M Pas3MYHbIX  (OPM, TO €CTb BOJIHbI  LyHamu,
HAYMHAROLLMXCS KaK C MOHMKEHWS YPOBHS BOAbl, TaK W C MOBbILLEHNS.
MHeBMaTUYECKNIA LlyHaMUreHepaTop MoKasaH Ha pucyHke A.4. C OfHOI CTOPOHBI
BO/IHOBOTO /I0TKA YCTaHaB/MBAeTCs 6ak, OTKPbITOM YacTbio K MOBEPXHOCTW BOfpbI.
Bo3sayx 13 6aka BbIKauMBaeTCs HAacOCOM, W YPOBEHb BOAbl B Gake MOCTEMEHHO
noBblwaeTcs. Mocne 3anosHeHWs 6aka, Bo4a 0CBOGOXAAETCSA U FeHEPUPYET BOJHY.
Bo3ayLwHbIli KnanaH HaBepxy 6Gaka C MOMOLLbKO KOMMbHOTEPA NO3BONSET 3ajaBaTb

Xenaemyto opmy reHepupyemoii BO/HBbI.

Hacoc
Kownbnrep Knanaw k1

Knanaw k2 Knanan k2

PucyHok A.4 - ["eHepauns BOMH LyHamu C MOMOLLLbHO NMHEBMAaTUYECKOT0

LyHamureHeparopa B nabopatopun HR Wallingford, atans! 1-4

CrapToBas KOH(Urypauua ycTaHoBKN: NpU BKKOYEHHOM Hacoce kKnanaH Nel
Cnerka npuoTKpPbIT, KnanaH Ne2 rnosIHOCTbHO OTKPbIT (PUCYHOK A4, a).

YpoBeHb BOAb! NOCTEMNEHHO MOBLILLIAETCA U CTAHOBUTCA Bbille YPOBHSA BOfbl B
notke. 3ateM KnanaH No2 nepekpblBaeTCs, YpoBeHb BOAbl B 6Gake Mpofo/mKaeT

noBbIWATbCA, a MOBEPXHOCTb BOAbl pPAAOM C 6aKoM HauMHaeT MOHWKATbCA
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OTHOCWTENbHO YPOBHSA BOAbl (06pasyeTcs XapakTepHOE MOHWKEHWUS YPOBHS BOAbI
nepeg nepeoii BOSIHOM LyHamu) (pucyHok A.4, 6).

Mocne atoro knanaH Ne2 OTKpbIBaeTCA 1 opmupyeTcs rpebeHb BOMHLI. Bee
3TO BPEMS HAcOC OCTaeTCs BK/OYEHHbIM, a knanaH Nel crnerka nNpuOTKPbITbIM
(pucyHok A4, B).

B KOHLEe KOHL0B KnanaH Ne2 BO3BpaLLaeTCA B HaYa/lbHOE MOJIOXKEHWNE, U LKA
3aBepluaetcs (pucyHok A.4, r). [anee nocnefoBaTeNbHO FeHepUpYOTCA BTOpas u
nocnegytowune BONHbI Cepun.

MHeBMaTUYeCKNA LyHaMUTeHepoToOp MO3BONAET 6€3 MCKaXeHWid MpoBOAMTb

onbITbl B MacwwTabax ot 1:50 go 1:150.

A4 MpumMep 0TeYeCTBEHHbBIX TEXHNYECKMX BO3MOXHOCTEA MOAENNPOBaHUS

BOJIH LlyHamu

Ha kaegpe rmapaBavku 1 rmapoTeXHUYECKUX COOpYXeHuin HUY MICY
BbINOMHATCA paboTbl MO MOAENMPOBAHWMIO BOMH LyHaMU W WCCMef0BaHUIO
BO3/elCTBMIA BONH LyHaMun Ha nobepexxbe U NpuopexHble coopyxeHns [44].

[na nposefeHns  OMbITOB  MOXHO, B  Y4aCTHOCTM,  MCMO/b30BaTb

TMAPaBINYECKMIA NOTOK C NEPEMEHHBIM YKNOHOM (pUCYHOK A.5).

PucyHok A.5 - 'mapaBnnyecknii NOTOK C MEPEMEHHBIM YK/IOHOM
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JloToK OCHAILIEH CpeICTBAMH U3MEPEHUIA:

- IbE30METPUYECKUIA LIUT,

- LU(pOBBIE JATYUKH YPOBHS,

- TpyOKku [Turo—TIpanaris ¢ udpoOBEIMU TUCIUIIEAMH;

- MHUKPOBEPTYLIKH Uil U3MEPEHHMs] CKOPOCTEH M TeMIepaTrypel BOIBI C
(G POBBIMH AUCILICAMU,

- BEICOKOTOYHBIE JATYAKK JABJICHUS C KOMITBIOTEP-COBMECTHMBIM MPUOOPOM
OZHOBPEMEHHOT0 cO0pa JaHHBIX ¢ 16 JaTUYHKOB C IPOrPAMMHBIM 00ECTICUCHUEM.

TexHUIeCKne XapaKTEPUCTHUKH, radapuTsl JIOTKA — [UTMHA padodeit uactu 12,5
M, muprHa jJoTKa 300 MM, TayOuHa 10TKa 450 MM; MakcUMaNbHEBIH pacxon 32 Ji/c;
MOLIHOCTE Hacoca 5,5 kBT, MakcuManbHbIi Hanop Hacoca 10 M MakcHMasbHEIH
pacxon Hacoca: 150 M?/4; MEXaHU3M YCTAaHOBKM YKJIOHA JIOTKA — XOJ YEPBAUHOTO
MmexanuaMma 0,25 MM 3a 0MH 000pOT; AUAMETP NIEKTPOMArHUTHOTO Pacxoaomepa
100 MM, [Ouana3oH W3MEPEHHUM BSNEKTPOMAarHUTHOro pacxogomepa 0-150 m3/4,
kiacce TouHocetH 0,3; wactoTta reHeparopa BosiH jio 110 ', MOHOCTE reHepaTopa
BoaH 0,55 kBT.

B xauectBe reHeparopa BOJMH IyHaMH IUTAHUPYETCS HCHONB30BaTh
[IHEBMATUYECKU BOJIHOTEHEPATOP 110 KOHCTPYKLMM AHAJOIMYHBbIA YCTAaHOBKE B

naboparopur HR Wallingford. Ocku3 nmabopaTopHOH ycTaHOBKHM MOKa3aH Ha

pHCYHKE A.6.
ycradoska. [1 it pazpes. M1:20
o Ja6oparopHaa yeranopka. [Lman. M1:20
.—1 A———
250 600 296 | momExapGomara t=10mM,
f t | carans.
— .
- Coemunah e,
£ g Tn—
= chasi. AIST 304
1 GAK U IPOIPIMHOLD.
- s -
s - Glen i 1045 o
4 pon g
&
EE N
& 3 -
[ PO p— e Kapras e,
o npodurs 60x60x2Mm,
- HEPAABEIOWAN Cidus
g ATS1304. Kperiense
1= TOT HA 3AKNaAHEIE
TTACTENE B
J ‘ XHMEHCCKIC 2HKCPE.
v 77 7 1180
!
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JlaGoparopHas ycTaHoeka. Pazpes 1-1. M1:20

Bak 73 npogpaTrore. —
nomixapGonata t-10u4,
ChCMIbE.

3000
1700

1935 [
+

1000

630 630

Pucynok A.6 — Dcku3 naGopaTopHOit yCTaHOBKH 1S TeHEPALMA BOITH
IyHaMH B TH/IPABIMYECKOM JIOTKE C IEPEMEHHBIM YKJIOHOM

KoHcTpyKuust yCTaHOBKM COCTOMT M3 CBEMHOIO Kapkaca M3 HEDP)KaBEIOIIEH
cTany, IIOABECHOro 0aka C CHCTEMOIl KiamaHOB W BaKyyMHOro Hacoca. JT1a
KOHCTPYKLUA IIO3BOJIAET MOJIEIMPOBATH 3AILUICCKU BOJH LyHAMU H HM3MEPATH
BO3ICHCTBHE  3alUIECKOB HA  OeperoBele  coopykeHHWs.  ONMCHIBAEMBbIi
TUAPABINYECKUN JIOTOK IUIAHHPYETCS UCHONB30BaTh JUlL  MOACIHPOBAHUS

HCTOPHYECKOrO IyHAMH B TIPUKACIU#icKoM JlepOeHTe.
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KimroueBbie cnoBa: LyHaMu, MapaMeTpbl ONAaCHOCTH IyHaMH, HAKaT M OTKAaT BOJIHbI LyHAMH HA
Oeper, IlyHAMHOIIACHBIE TEPPUTOPHH, UHUCIEHHOE W  (PU3MUECKOE MOIEIUPOBAHME,
IyHAMIMHKPOPaHOHUPOBaHNE, 30Ha 3aTOILUICHWd, NPUOpPEKHBIE U OeperoBble COOPYXKEHHS,
obTekaeMble ¥ IPOHULAEMBble COOPY)KEHMS, OLEHKa BO3NEHCTBHA H  HArPys3OK,
LlyHAMHU3ALIUTHBIE COOPY’KE€HHMsT W KOHCTPYKTHUBHBIC MEPOMNPHUATHS, LyHAMHOE30MaCHOCTh
ypOaHH3UPOBAHHBIX TEPPUTOPHIA, CLieHapUH OeNCTBHH, LiyHAMU-PHCK, YCTOITUHBOE Oe30macHoe
pasButHe
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