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Ilpenuciosue

1 Hacrosmas HHCTpYKOmA NpexHa3HAYEHA IS HCOONL3OBAHUA B ITPOEKT-
15X oprammsanmusx BM®. B HMucTpyknam mpmBefieHEnl OCHOBHEIE TpeGopaHWs,
IpeXhABNACMble K SKODHHIM CHCTEMAM IIABYYNX IHAPOTEXHHMMECKUX COODPyIKe-
Inil, ¥ ofmue PeKOMEHZAUHH IO OUNDPEAISJIERHIO TAPAMETPOB M pPacuery AKOPHBIX
mcTeM.

2 B mponecce paspaborku HucTpyKuun BrmosHeHO 0000ImMEeHMe OTeYeCTBEH-
HOTO 1 3apyfe’KBOro ONMKITa MPOSKTHPOBAHAS IUIABYUNX COOPY)KEeHRMH HA AKOPAX M
DGOCEOBAHWNE PACICTHHIX ITONOMKEHUIH.

3 B paspaforke HHCcTpykKnmam npmEuMann yuacrue: BaGaux LB,
Baciox C.M., 3apuropckmit H.T'., Heanor H.B., Keppo B.A., Mmmenro C.M.,
Hyzrsep K.C.

4 Ylpn cocrannennn FIHCTPYKNAR ACHONbL3OBAHE! PEayJILTATHI HCCIEROBAHHIH,
npoBefeHHEX npodeccopom II.II.KynnMauem.

5 BCII 33-01-XX BBe/ieB BuEpBLIE.

Hacroamas MEcCTpyknus He MOKer ORTH IIOJHOCTRIO HAM YaCTHYHO
BOCHPOM3BENEHA, THPAKKPOBAHA M DPACHPOCTPAHEHA B KaveCTBe ODUOUAIHLHOrO
usnarms Ges paspemremns YHCHOP BM® n HTK HauansHEUKa CTPORTENLCTBA K
packBapruposarms Boiick MO P
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BeaoMeTBEeNUbIE HOPMATHBHBIH JOKYMEHT 10 PACYETY M BPOCKTHPOBAHRKIO

SIKODHBIX CHCTeM IMaBYyYHX 00BexToB Boemno-Mopckoro dyora

Miaucrepersa ofoporsl Poccniickoit Qegepanen

HucTpyRImya no pacueTy H NPOCKTHPOBRHHIO AKOPHBIX CHCTEM

mwrasyqux oGpexros BMOD

JaTa BBeCHNA «cecrereacsncennesees 189....T,

1 O6nacTs npumenesus

Hacroamana HucTpyKIna ycramaBauBaeT TpeGoBanua K pa3paGoTke u mpo-
€KTHPOBAHMIO AKOPHEIX CHCTEM NIABYYWX FHOPOTEXHHYECKHX coopy:KeHnit BM®
(mnaByunx DpUYANOB, AOKROB, OrPafMTENbHHIX COOPY’KeHMit M T.IL.), yAep’RuBae-
MEIX B 3aJlaHHBIX MECTAX AXBATOPHIL C IOMOIIBI0 r'UOKHX AKODHEIX CBA3eil.

ITonoxenus nacroameit WHCTPYKnumM mopnesxkar npuMeHeHWIO IIpH IpoBe-
lepnu paGoT, CBA3aHHEIX ¢ pacCKpelJIeHUEeM ILIaByYHMX TMMAPOTEXHUYECKHUX COOpY-
JKeHul, OGTAXKON AKOPHBIX CBA3ell, M BKJIKOYAIOT O0INHe yKasagUA NO ompexese-
HHIO NapaMeTPOB H pacyeTy SKOPHBEIX CHCTEM,

Tlonoxenusa nacTosameit MHCTPYRIMN IOAJEKAT NPIMEHERHIO ITPOEKTHAIMI

OpPraHU3AIMAMA M OPraHM3alUAMM, IKCIUIYATHPYWIMHMMY IJIaByuue THEPOTEXHH-
yecKue coopyxenus BMP,

Wszanue opuimansioe
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2 HopMaTHBHEIC CCBINKR

B pacroameit VIHCTpYKNWH MCHONBL3OBaHEI CCEUIKM Ha CJeAywOmue HOpMA-
THBHEIC JOKYMEHTEI:

- TOCT 228-79 (CTC3B 713-83). Llenn sxopnuie. O6mye TeXHWYECKHNE YCNO-
BHS;

- CHull 2.06.01-86. TugporexHuyecKue coopyskeHus. OCHOBHBIC NONOMKeHNS
OPOEKTHPOBAHMS

- CHull 2.06.04-82. Harpyskm u BO3ASHICTBMA HA IHAPOTEXHUUYECKUE CO-
opyxenus (BOJHOBHE, JIEAOBLE U OT CY/AO0B);

- CHmII 2.01.07-85. Harpysky m BO3IEHCTBUS;

CHnII 2.02.02-85. OCHOBaHHA IHAPOTeXHUYECKHX COOPYSKEHMI;

- CHmnII II-28-73. 3amwra CTPONTENbHEIX KOHBCTPYKIMIT OT XOPpO3ii;

- Mopckoit Peructp cynoxoxcrsa. IIpasmia KiacCHPUKAOUM M [OCTPORKM
MOPCKIX cyZoB. - JI.: Tpaucnopr, 1995;

- HHCTpyKnmsa 1o DpPOEKTHPOBAHWIO OFHOTOUEUHARIX PeHAOBBIX ILIABYYHX
OpUYaJIOB A1 KPYOHEX KopaGneit BM®: BCH-17-84/Murofoponsl;

- HBCTPYKOUA NO pacieTy BHEMHUX CHJ ¥ CHCTEM 38AKOPeHMSA IIaByUHX
noxos: U-31111/MuroGopoHbI;

- Wgcrpyxnma mo pacuery Jep:Rameii CHIIR KeJie3oDeTOHHEIX AKopeil m
SAKOPHBIX CHCTEM PeiffIoBEIX cTosHOK/Mua0GOpOHE!;

- [lpaBuna TEXHUYECKONR SKCIUIVATANI 8KXBATOPHH K I'MAPOTEXHMYECKIX CO-
opy:xenuit BM®. INpunoxemne k mpuxkasy I'rasnowomanpyromero BME 1976r.
Ne197;

- JIpaBuna SKCIUTyaTaOUU W COREPKAHUA pelinororo oGopynoBasmsa BM®,
Tpunoxenne Kk npuxasy I'masHoxomanzyiomero BM® 1985r. Ne20;

- IIpaBnna TeXHEWMECKO# JKCIUIyaTaIUY IUIABy4YuX npmuaynos BM®. IIpwro-

enue K nprxasy [napsokoMangyomero BM® 1972r. Ne352;

1AV
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VYxkasanuua no ofecneuelliiio AONTOBCHIIOCTH GCTOMHLIX M HEJIC300eTOMIBIX
KOHCTPYKUIMIT MOPCKHX TIMAPOTEXHMYECKHMX coopy:eumit: BCH 6/118-74

/Muamopdiior, MuHTpaccTpoit.

(95
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3 O6mue nonoxemus

3.1 IIpu npoexTupoBaHWM PACKPEIUIEHNA MAABYHMHMX CHIPOTEXHHYECKHX CO-
OpDYJHEHUH clleffyeT PYKOBOACTEOBATHCA COOTBETCTBYIOIIUMH paspenaMy IJaB
CHxII no OpoeKTHPORAHMIO PeYHBIX M MOPCKHUX MAPOTEXHHYECKHX COOPYIKeHwit,
rpeGoBammamy IIparun KaaccuduKAMA M NOCTPOMKH MOPCKUX CYAOB, yTBep-

JEeHHNX PermcTpoM CcyZO0XOACTBa, U YKAIAHUAMA APYIMX JOKYMEHTOB COIJIacHO
OpUnoXeHunio A.

3.2 ILnanyvee IMAPOTEXHHAYECKOE COOPY:KEHHO NpejcraBiaser coboit crannb-
HOM, xene300eTOHHEII MNAU KOMMNOIMTHRIA IDIABYUHil KOPHYC, YACPXKUBAEMEIH B
SaIAHHOM MecTe aKBaTOPHX C IIOMOINGIO AKOpPHOI cmeremsl. [InaByumit kopryc
IpesCcTABNAeT coGoll eMHEl KeCTKRIT 610K WAV COCTOWT M3 PAZA OTAGNBHBLIX 6iro-
KOB, KAK DPABMIIO, INAPHUPHO COeZMHERHEIX Mesxay cofoii. IlnaBygee coopysxenne
YCTAHABIWBAETCA HA JAIMWIEHHLIX VAM NOJY3aOinieBHLIX AKBATOPHAX JIMBHEIX
unm GesnuBHEIX Mopeii.

Packperieine niapyderoc COODY:KEHHSH ciefyeT BLIIONHATL OO NHAMBUAY-
AJIBHOMY TPOEKTY € YUeTOM HAIHAYEHHA X Pa3MEPOB COOPYJieHWHA, BHJIOB M BeJn-
YHH ReliCTBYOMVX Harpysok, IMTyOMH M IPYHTOB JHA 8KBATOPHM B MecTe YCTAHOB-

K4, TeXHOJIOTHYECKMX YCNOBUH SRCITYATAMA.

3.3 Ilpu ompepeneHuM PaAcUETHLIX SHAYECHWMH YCHIMH B DIEMEHTAX SKOPHBIX
CHCTEM HeOGXOZMMO YUMTHIBATE KJIACC M CPOK CJIY’KOB! MIaByuMX rHApOTEeXHMde-

CKMX coopy:xenuii. Knacc coopy:xeHnii HajJle;XUT NpAHUMATE no Tabuune 1.

3.4 Ilpn paspaGoTKe DpoexTa AHOPHSHIX CACTEM SOMKHLI YYUTHIBATLCA OC-
HOBHBIE PEIXHMBE! 2KCILIYATAINA INABYYETo COOPYIKEeHAA.

Pafouee cocrosume - cocTofmMe, OPY KOTOPOM IIPOH3BOANTCSH TEXHONOIHMYECKUE
onepanyy u pabGoTH Ha IUIABYJIeM COODY;KeHMH, a BHeIOHMe BOSHEACTBUA W 9KCILIya-

TaIlHOHHEIe HAIDY3KE: He BBIXOZAT 32 IIpejesibl COOTBETCTBYIOLMX DACYeTHBIX 3Haue-

-~

HWH.
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Tadmma 1
B Haumenosagte Haxraszartesnsr, Itacenl coopyrenit
ILIABYYMX COOPYIKEHIEH OIIpeAeNTIOue KIace QCHOB- BYOpOCTE-
COOPYIKeHIA MBIX IEHHBIX
TIpuyanss, ycragasan- | Bogouamenienne  mBapryonjaxca
Baemele y Gepera B Bupne | xopaGuneil, THIC.TORH:
oupcon - megee 10 )
- or 10 no 20 2 4
- Gonee 20 2
OamoToyeyHnie peitfoBnie | Bogosamermnenus IMBAPTYOIUXCH
OPAYAALl ¥ OpuYantl EHA | Kopabaei, THIC.TOHHA:
OIBAPTOBHELX GOTKAX - menee 10 4 5
- or 10 no 20 3 4
- or 20 go 30 2 3
- Gonee 30 1 2
IInasyume  orpagurens- | l'ammenne BojR BICOTOMH, M:
HEIE COOpPYCHIIH - 20 2 4
(unaByase ROSHOIOMII) -or2pno 4
- Gonee 4
IInanyume noxu TpysomoaseMEOCTL JAOKa,
THIC.TORK:
- RO 10 2
- or 10 go 20
- Gonee 20
MprmMeyans

1 K BTOpPOCTeIIeHHMIM OTHOCATCHA COOPYIReHUS, CPOK CAYKOn! KOTOPHIX He HpEen:l-
RIAET MATH JeT WM BLIBOK K3 OKCIIyaTAUMN KOTOPLIX He NPHBOAUT K HApyuue-
BH0 paboTsl OCHOBHLIX COOPY:Renwii ofbexTa.
2 BpemeHHnhle COOPYIRERUA, PACCHUTAHNNIE HA INNIOAUYECKYIO IKCILTYATANWIO, HA
cpok 20 2-3 ner, AOJUKHLL OTHOCHTCH K 5 Kiuaccy coopyskenmi, 3d MCKIOYeMmen
CJAy4aeB, KOIAQ RA BPEMEHHOe COOPYIKEeHMe HAKAMBIBASTCRK 0COG0 OTBETCTBORHAR
3a44%a W BRIBOJ 63 3KCILIYATAIMI €ro NPHBOAMT K HAPYMEHIo pafoTel OCHOB-
HEIX COOpYy:XeRHi} 06hexTa, TOrJa BpeMeHHOe COOpPY’KeHNe NOJIKEC OTHOCHTCH K 4

it 3 xnaccy.
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IliropMoBoil OTCTOH - COCTOSIHIE MNABYNCrO COOPYIMEUMA TPHU BO3AciicTBUM
HA HEro MaKCUMANBHBIX PAaCUeTHLIX BHEINHHX HArpPy30K, NPM KOTOPOM INpeimoJia-

raercsd npexpaleHne IIPOXMIBOLACTBA TEXHOJOI'MUECKHUX onepalmi‘(.

3.5 B mpoekTe PpaCKpereHus CIeAYeT YKa3HWBaTh NEPHOAMIHOCTD Mepo-
OpHaTHil 0 KOATPONIO 34 TEXHUYECKUM COCTOSHMEM SKOPHOM CHCTeMh, epHo-

JUT9HOCTH NPOBEJCHNS HONONHUTENBHEIX OGTAMKOK HKOPHEIX CBA3CH H MX 3aMEHLI,
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4 PexoMeBAaUHAN [I0 NPOEKTHPOBAHKIO AKOPDHLIX CHCTEM

4.1 O6mue TpeGosanna

4.1.1 SIxopHble cHCTEMBI YAep:KARMA NIABYYMX I'MAPOTEXHNYECKHX COOpPY-
sxeHnil B ofuieM caydae BKJIIOYAIOT:

- rubKne AKopunie CBA3W (UemH M TPOCKH!), COERUHHIOMMUE ILIABYHEe COOpY-
JKeHne ¢ SKOPHBIMI OIOPaMU;

- AKOpHHIC OOOPLI (SKOPA MM anKepHbie ycTpoiicTsa), yHIagbiBaeMuie Ha
AHO WIN 3aKpeIvlAeMEle B IPyHTe;

- rpysel (3KeslesoBeTOHHEIE MACCHBRI, YYryHHEE 6OKHM M T.1I.), HOxBeINHBAC-
MbI€ K SIOPHEIM CBH3SIM;

- ycTpolicTBa ANs KpeluleHKs AKOPHEIX CBA3eil K AKODHAIM OIopaM, rpysaM
U OnaByyeMy Kopuycy.

Jns yAep:kanus MWIABYYHX NPHYANLHLIX ¥ OTPANUTENLHEIX COOPYIKeHMi, yc-
TaHaBIWBaeMBIx y Gepera B BUAe OMPCOB, KpoMe AKOPHBIX CHCTEM MODYCKAeTCH
HCIIOVIB30BATL TAKIKE JKECTKME MK AMOPTH3HUpPOBAHHBbIE INTaHIH, COSQUHAON(ME

IMAPHUDHO IUIABYYHII KOPHYC ¢ OeperoM M OrpaHUYMBAIOINME ErO IepeMerieHus B

TOPUIOHTANILHAIX HAIIDARJICHUAX.

4.1.2 B zaganun #Ha OPOEKTAPOBAHHME PACKpeIIeHNs IUIAByYero rujporex-
HHA9eCKOr0 COOPY:HeRMs ACIKHLL GRITH OnpeReNeHE:

- pa3MepeRMA ¥ XapaKTePUCTHKU ILUIABYYero COOPYKeHUA ¥ O0CHyIKMBAEMBIX
um Kopabieii;

- IJIAH NPOMEpOR IAyOMH ¢ yKasaHKeM HPeNATCTBUIH Ha AXBATOPUR;

- CUTYaIVOHHEIE DJaH ¢ mpepnaraemoil pasOmbBxoil ocelf miasyuero coopy-
JREHNA HA MECTHOCTH}

- MaTepuannl NHKeHEepPHO-reOJIOTHYECKIIX U3bICKaRUl u ruapoMeTeOpoJIory-

YecKHe YCNIOBUA B MECTE YCTAHOBKY COODYIEHIU;
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- TeXHOJOrAYecKHe, KOMMYHMKAOMOHOLIE M ApyTHe TpeGOBaHMA, NMPERTLIB-

JIZeMBIe K ILJ1aBy4YeMy COODYHEHMIO B SKCILIYATAIMOHHOM PeXXuMe.

4.1.3 B pesyxrraTe paspaGorKu HPOEKTA SKOPHOI CHCTEMEI ILUIABYTETO CO-
OpPY>KeHHNS KOJNKHE GHTH OnpeResIeHsl:

- KOJHYECTBO SAKOPHBLIX CB:H3€il, MECTA WX IPUCOAMHEHHA K IIaByYeMy
KODIyCYy, MECTa PaCHONOKeHAA SKOPHEIX OIIOp Ha JHE AKBATOPUM;

- ZNUHL AKODHLIX CBf3el, Kanubp 1 KaTeropmsa IPOYHOCTH AKOPHBLIX Llemeii
WIH THI A gMaMeTp KAHATOB;

- KOMILTEKTAIA AKOPHEIX CBA3€ii;

- THII ¥ MACCA SKODHBIX OMOp;

- Macca rpy30B, [TOfBEMMBAEMBIX K SKOPHBIM CBA3AM, ¥ MECTa AX Pacnojyo-
SKeHNS Ba CBA3AX;

- TpeGoBaHHA K OGTMKKe AKOPDHHEIX CBA3eil NpH YCTAHOBKE COODPYXMEHUs B
IPOEKTHOE IIOJIOKEHUe.

Kpome Toro /omxse 6RITH pazpaGoraphbil

- MEPOIPMATVA 110 ofecreueHMI0 JOJTOBEUHOCTH SKOPHBIX CBf3eil M AHKep-
HEIX OIIOp;

- CHOCOOHI ® HOCNICHOBATENILHOCTE AelCTBAN OpH YCTAHOBKE ILIABYYErO CO-
OPYKEHMUS;

- TpeGOBaHRA K PEXXMMY IKCILTYATAITUY ILNABYUNX COOPYXKEeHU.

4.1.4 KoHcTpYyKONA SKOPHO CHCTEME JOJKHA BHIGHDATHECH C yIeTOM!:

- rry6un, yRI0HOB XHA B KoneGaHMil YPOBHS BOALI HA AKBATOPHY;

- HAIPaBJIEHNs, IAPAMETPOR M IOBTOPACMOCTH BOJIH,; BETPA M TeUCHMI;

- JIeIOBOTO PEXKMMA Ha 8KBATODIM;

- HASHAYEHNA M PAMepOB COOPYKeHNA B obCay:KHBAEMEIX UM Kopabneit;

- X8PAKTEPHCTHK YCTPONCTB, IPEAYCMOTPEHHHIX B ILIABYYEM KOpIyce Ans
KpenJIeHNs AKOPHEIX cBa3ed (KojmdecTna, PacHONOMKEHNdA, THNA K pasMepa KJIIO-

30B, CTOIOPOB M APDYTUX YCTPOMHCTB).

8
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4.1.5 Ilpu roncrpydpoBaHHM SKOPILIX CHCTEM MAKCHMANLHO JOJKHEBI HC-
NONL30BATLCA TUTIOBRIE KOHCTPYKIMH SIKODHBLIX ONOP M TIPy30B, HOABEINMBAEMbIX
K SXOPHHIM CBA3SAM, a TaKKe JIONKHA YUHTHIBATLCA I'PY30IOAbeMHOCTD YCTPOKCTE,
IpUMeHseMbIX IPH MOHTa)Ke TKOPHBLIX CUCTEM.

KOUCTPYKIMIO SKOpHOWH CHCTEMII CEAYeT NPMANMATE Hawonee Ipocroil,
obecneunBalomeil, D0 BO3MOXKHOCTH, PABHOMEpHOe pacupefesieHNe HAIPY3OK MeK-
Ay AKOPHEIMA CBA3fAMN. JIpeMMymecTBeHHO cnefyeT OPAMMEHATH CBA3K ¢ Goasmeid

MAaCCO eJUBRIH AJTMALI, HO IPK MEHBIIEM HX KOJNHYeCTBe.

4.1.6 fAxopuas cucreMa f0JKHA 00eCIeUNBATL BOSMOY¥KHOCTL BePTUKAILHOTO
mepeMeImeHd N1aBydyero Kopoyca Npu xoneGaRUAX YPOBHA Mopa Ges cymjecTeeH-
HOro M3MEeHEeHHN ero OCAJAKU M JOJIKHA OrpaHMYMBATL TOPUIOHTAILEERIE NepeMerne-

HHIA KOPOYCR B Ipefenax 3HAYEHU, YCTAHORJEHHDLIX TEXHOJOMMYECKHMI BN ADPY-

rUMM TpeGOBAHMAMA.

4.1.7 SIKopuele cucTeMb! JOJUKHBI 00aRaTh CTOHKOCTHIO TPOTHB KOPPO3UH M
HMCTHMPAHUA NPY BO3NEHCTBMH MOPCKOIl BOALI M BonH. B KavecTRe sIKOpHEIX cBsaseil
IPeANoUTHTENLEO MPAMEHATh AKOPHKE leny, Kax Haubonee Hames<HEIE M JOJTO-
BeYHEIE.

IIpu pocraTounoM 0GOCHOBAHWM B KAYECTHE SKOPHBIX CBfseil MOCTOAHHO pa-
GoTal0IMMX HAa HATHKEHHE AONYCKAeTCH MPMMEHATE CTAJLHLEe KasaTl mo I'OCT
3083-80 ¢ cepaeunmxaMu 13 acGectooro muypa no I'OCT 1779-83, NpoNHTAHHABIX
coctasom E-1 mo TOCT 15037 n oGpaGoTanHnix aonoxsuTeasro cMaskolt Topenon-
55 ymun 39Y. Cranbunle KAHATHI JOYIKHE! GHITE HepaCKpyYMBRalomuecs K3 OPOBO-
JIOKW MapKi 1, OonUHKOBaHHOM ;IR 0co00 KECTERX ycaoBuit paGoTsl.

CoeymHUTENLELIE 3NEeMEHTH SKOPHBIX CBA3eH C IUIABYYNMM KOPOYCOM A
YBENMYEHNA CONPOTHBAECHNS MCTHPAHMIO PeKOMeHIyeTcs HAdRavaTb Oojlee Kpyn-

HBIX PasMepoB, YeM HeoGXOoAuMO 110 pacyery.

4.1.8 Ina pacKpenyeHUA IIARYUNX CUJPOTEXHUYECKNX COOPYIKeHMM, KAk

OpPaBUNO, CEAYET NPUMEHATh PABHTANUOHHEIC AKOPH KPYrosoro aeiicTeua wmau
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CynoBoie K0P HANPaBICIHOrO REHCTBIA ¢ MOBLIENHoi gepskamneit canoii. Cygo-
Bble SKOPA ZONYCKaeTCA HCIONHL3OBATH NPY MHOIOSKOPHOM pacKpemiendH OOheK-
TOB B CJly4ae POBHOrO JHA AKBATOPUH, CHOMEHHONO I'DYHTAMM OCAJOUHEIX FIOPOXR
(ecKH, I'IIMHEL, WK ¥ T.0L).

IIpu BrIGope THIOB AKOpeil ¥ MECT PACHOJIONKEHUS UX HA AKBATOPUEK Heobxo-
AUMO HPeAYCMATPUBATE, UTO PACUETHAA NEPIKAINAA CHIA CYACBRIX SKopeit naGupa-
€TCS TONBKO [OCJe NPOnOJI3aHnsa MX Mo AHY Ba paccroaruu 10-15 M, a npononsa-
HYe TPABUTAMOHALIX AKopeil Moxer cocrasnaTs 2-5 M. Kpone Toro crepyer yum-
THIBATL BOSMOXKHEIE IIPONOJNI3AHNA CYAOBLIX fAKOpell MO AHY B mponecce SKCILIyaTA-
ONU NJIABYIMX COOPYHEHH M BHISBIBAEMBIE 3THM H3MEHEHUS JKECTKOCTHRIX IIOK&-
aaTeneil cucTeME!, YMEHLIICHA MOABOAHLEX rabapHTOB y KOPAOHA COOPYKEHNS M

T..

4.2 KomnrexTanua AKOPHLIX cBa3ei

4.2.1 IIna ynep:reHudA IUIABYYAX COOPYMEHMH ClelyeT IPHMEHATH FHOKMe
AKOPHBIC CBASH: AKOPHEIE NENH, CTAJLHLIE KAHATHI, KOMOHHUDOBAHALIE STKOPHBIE
KaHaTH, BKAIOHANOMME YYaCTKM M3 Iemei M CTalbHBIX XaHaroB. SIKOpHLIe cBasn
K3 CTANBHBIX ¥ KOMOMHMPOBAHHBIX SKOPHEIX KAHATOB DEKOMEHAYETCH NPUMEHATH
OpH YCTAHOBKAX MOCTOAHHBIX COOPY KeHuUA Ba rry6rmnax Goxste 200 M 1 a5t pac-
KPEIUIeHus BPeMEeHHKIX coopysxermmit 4 1 B xnaccos. Ilpn rayGruax soxst Ao 200
M, KAX OPABUNO, KOJKHEI NPUMEHATHCH fAKopmule nenu. Jing ynep:kasms rmocro-
SIHEHLIX COODYIKEHHil PEKOMCHAYETCS MCIMOJL3OBAThL SKOPHEIE NN NOBLIMIeHHOH
IpoYHOCTH (BTOPOM KaTeropmu), a ANA MOCTOAHHBIX coopyaenuii 1-2 Kiaccos, yc-
TAHABJMBACMEIX B YCJIOBHIX OTKDHITHIX AKBATOPHE, SKOPHLIE HenmH ocoGoil mpou-
BOCTH (TpeThel KATErOpHH) ¢ yUeTOM IPUHSTOrO 3anacs IPOTHOCTM.

IIpn Bm6Ope M KOHCTPYMPOBaHMM SKOPHOrO KaHATA cieqyer ofiecneduTs

PaBHYIO NNPOYHOCTHL M ZOJITOBEYHOCTH PASJIMYHLIX €ro YHACTKOB.

I0
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4.2.2 Slvopuble cBA3KM M3 LeEnel, KaKk MPaBUIo, LOMKHLI KOMILICKTOBATLCA
U3 OTACABHBIX CMbLIYEK. le{ 3TOM CJiefyeT BbIAENATh: AKOPHYIO CMbIYKY, Kperd-
INYIOCA K AKOPIO, IIPOMEKYTOIHLIC CMBLIYKH, KOPeHHYI0 CMbLIUKY, KPEelAmyocs K
ILIABYYEMY COOPY KeHHIO.

SixopHas CMBIYKA AOJKHA COCTOATH M3 BEpTJIOra, KOHIEBOrO 3BEHA, KOHIe-
BOl CKOOBl ¥ MIHMMAJILHOI'O KOJWYECTBA OGH[UX M YBENHMYCHHHLIX 3BeHBEB B COOT-
BETCTBMM C PHCYHKOM 1a,6.

Slxopaas cMBMMKA K PHIMY T'DaBATAIIMOHHOrO SKOPH AMIAKHA NPUKPENNATHCH
KOHMEeBoit cKo0oi Tax, uToOH Ayra crobnut 6nina ofpaimena X AKOPIO, & WITHIPL CKO-
6Bl TIPOXOZAN Hepe3 KoHuence 3BeHO weru. [Ipu sTOM 1THIpL BepTMIOra JOMMKEH
GeIThH ofparmeH K AKOpIO. B AKOPHOI CMBLIMKE ANA CYAOBHIX SKOpeil MITHIPL KOHIE-
BOJ1 CKOOE! ZOJIKeH 3aKJaZBIBATLCA B CKODY AKOPA, a INTHIPL BepTAIOra JONKeH
O:TH O0palieR K IPOMEKYTOYHOE CMbBIUKe,

IIpoMesntyTOUHEIE CMBEIYKI ZOJIKHBI COCTOATH U3 OGHIUX 3BEHLEB M ABYX CO-
eAHHNTENLHELX 3BEHbBEB, YCTAHOBJIEHHRIX IO KOHIAM CMEIYKH B COOTBETCTBMH C
pHcyHEKOM 1B.

KoMunexranusa KOPeHHOU CMBIYKH LOJNKHA BRIIOJNHATHECA C YHeTOM Kpeime-
HHH AKOPHOTO KaHaTa K nuasydyemy Kopiycy. KaKk Npasmno, KOpeHHaH CMpIYKa
JAOJIXKHA COCTOATE Ui KOHIIeBOrO 3BeHA, BepTAIOra ¥ YBEJIHUYEHHEIX 3BeHbREB B COOT-
BETCTBAM ¢ pucyHKoM 1r. IITeIps BepTiiora JoskeH ObITh ofpames K AKOPIO.

JIIUELI ODpOMEXKYTOYHRIX CMBIYEK B COOTBETCTBMM C YCNOBUAMIL IIOCTABOK
IPOMBINIJIEHHOCTLIO NOJMOKHEL IPUBMMATL B Ananasone 25,0-27,5 m. Jamubl aKop-
HOIf ¥ HODEeHHOW CMbIUeK He peraameHTHpyoTcd. O0mas ANMEA YKOMILIEKTORAH-
HOI'0 AKOPHOIC KaHaTa JAOM:KHA YYHTHIBATHL 3auac AMIWHK e, HeoOXORuMei s
MOHTAaXAa AKOPHOIt CBA3M.

B OTHEJIBHBIX Cy4YafaX HONYCKAETCA BBINOJIHATH AKOPHBIE LN ©He paajendaa
uX HAa cMBIMEHK. [IPI 5TOM B COCTAB IeN¥ BO3MOMKEO OMiKe K AKOPIO JomeH ORITL

BKJIIOUE€H BEPTJIOL.
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a, 6 - AKOpHLIE CMBIYKU; B - IPOMEXYTOYHAA CMBINKA; I' - KOPeH-
Hag CMBIYKA; 1, € - COeNITHEeHMe UelH CO CTANLHLIM KARATOM; K - (epTo-
uHr;

1 - cko0a KOHIeBasA; 2 - 3BEHO KOHIEBOE; 3 - 3BEHO COeAMHHTElD-

Hoe; 4 - BeprTiior; 5 - 3BeHo odinee; 6 - Koym; 7 - craxnmoil KauaT; 8 -
3BeHO-mATLOH; 9 - depronHrosan ckoda, 10 - 3BeHO yBeINYEHHEOR

12 Pucynox 1 KommrexTauus SKOpHEIX cBA3eit
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4.2.3 na KoMOUHHPOBANHEIX AKOPHLIX KAHATOB KOHCTPYKITMM COCAMueritit
pasnMYHbIX YYaCTKOB, KAK HPABHMIO, AOMNHLL OLITH HepadFbeMHBIMM, HCKJIIOYAIO-
INMMH CAaMOHPOM3BOALHOE (MM MOX BO3AeHcTBUEM CAyyaitHbIX ¢aKTOpOB) pasbe-
AVHeHUe.

CoepguHenue meny €O CTAJLHLEIM KAHATOM PEKOMEHAYETCSA BHIOJHATEL € IO-
MOINBIO COELUANBHO H3TOTOBVIEHHOIO 3BEHA-NATPOHA MM KOYWIA Ha KOHLE KaHaTa
U KOHMEBO cx0o6nl B COOTBETCTBUM C PUCYHKOM 1j,e.

ITepexopn ¢ ogHeil HUTKA Heny Ha ABE clefyeT BRIIONHATH OPH roMomu dep-

TOMHIOE B COOTBETCTBUM C PUCYHKOM 1x.

4.2.4 VKOMILIEKTOBAHHAA SAKODHAX CBA3hL AOMMKHAR MMEThL MADHKHDOBHRY (
YKaszauuem YCTaI{OBO‘IHOﬁ ANMHLL KAHATE M MECT KPeIUIeHHS ITOABECHBIX CPYy30B
8a ycranoBouyHYI0 JIMHY ClefyeT HPAHUMATL AIMHY #KOPHOIO KAHATa OT TOYKY

KPeILIeHKU ero K IiapyueMy KOpnycy JAO fKOpd.

4.3 fAxopapte CECTEMB DIABYYHX HPKYANOB

4.3.1 B AKOPHBIX CHCTEMAaX ILIABYYMX MPUUAIOR ClEAyeT NPHMEHATE mepe
KpecTHOe (IOAKKNBHOE) PACIONOKEHNE AKOPHHX CBA3Eil B COOTBETCTBUYH € PUCYH
KoM 2. [IpeuMyIRecTBEHHO ClleyeT IPMMEHATh CHCTEMEL € IOABECHEIMY I'PY3aMH.

CucreMR ynep:kagusa Ge3 IPY30B AOUYCHALTCA NPUMEHAThL A IPHYAJIOR
YCTAHABJHBAEMEIX HA AKBATOPHAX ¢ KojeGauuMAMM ypoBHA BOgM Menee 1,0 M,
NIPH BOJIHEHWH € BLICOTAMM BONH B MECTe YCTAaHOBKM HE IDeBRIMIAION{MMH:

-1,0-1,2 M - 12 DaaBYYUX METANIUYECKUX IPHYAJIOB;

-1,2-1,6 M -~ ANA ORABYUYUX JKeNe30GeTORHEIX NPUUANOB.

4.3.2 fikopmEas cucTeMa He AOIKHA CO3AaBAThL IIOMEX I ONACHOCTeiR mp
mogXofie U cTogHKe Kopabiueil. B ciyuae HefocTaTouBOR MIIYGHHELL Y MPUYAJia YCT:
HOBKY JAKODPHBIX OIOP ¥ IOABECHKIX I'PY30B CleAyeT IpeXyCMATPUBATH B KOTJIOB!

HaX (BLIEMKAX).
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a, 6, B - Ha KOPOTKUX HKOPHHIX CBA3AX 0e3 MOABECHBIX IPY30B;
T, I - H& IMMHHBIX AKOPHKIX CBASAX C NOJBECHLIMH IPY3aMHu;
1 - poBTOHE NpIyanoB; 2 - AKOpHEIE CBH3U; 3 - AxOps; 4 - Gepero-
Bhle pacTaskKu; 5 — Geperorste onophl; 6 - coepumirenbuan mranra (V-
ofpasgan); 8 - noxBecxrie rpyan

14 Pucynox 2 - CxeMbl pacKpemieRns WIABYYMX NPUYANOR
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SAxopunic ¢BA3YH, KAK TPABIIIO, CACAYET PACIOJATAThH B NJIAHE NEePHeHAHKY-
JEPHO K IIPOJIONBHOI OCH NMPHMANA M CHMMETPNYHO OTHOCHTENHHO TOYKH IIPHJIO-
JKeHNSs BHEHINel rOPH3OHTANLHON HarPysKH.

Jlnsa orpanuueHus DepeMemeHmi TpaBIla KOPHEBOro TOCHTOHA NJAByUYero
npuvaiia, CoefMHEHHOro ¢ feperoM OAVHAPHOR INTAaHIOR, peKOMeHJyeTCs upUMe-

HATH GeperoBnie PacTAMKKN.

4.8.3 O01aKKy AKOPHBIX CBA3eH NpU YCTAHOBKe MNABYYHX IIPHHAJIOB CAERy-
€T NPeAyCMATPUBATD B AHAIIA30He MOPH3OHTOR BORLL:

- OT MEHUMSNLNOrO J0 CPefHEro - B MOPAX € KojleGaHnaMy yporud no 2,0 m;

- OT MEHIMAILHOI'O A0 FOPUBOHTS BOALI, NPEeBRINAIOINEIC MUKUMANLHHIL Ha
1,5 M - B Mopax ¢ KojxeGaunsgmu Gonece 2,0 m.

Ilpn aTOM pexoMeHfyercsa NPHHMMATh 3HAYeHVE TOPM3OHTAJIBHON COCTAB-
amoniell HATAMEHNSA B SKOPHLIX CBAAAX Npy oOTsaixke no TaGnauie 2 € yyeToM Ao-
HycTEMOro oTKJonenua +10 xH.

Tabxuna 2
Taybmaa BofEl Y TPaHIE roJIOBHOO IIOH- Ao Gonee
Toma d, m 20 40 60 80 100

CopH3oHTANBHAA COCTaBIAKINAS HATA-

sxermd B Nenax npu obraxuxe Hy, kH 40 50 60 80 100

4.3.4 IInmAEL AKOPHHIX CBA3e#l M IIOJOMKEEVE UONBECHBIX IPY30B HA HITK
ZOJURHEEL BHIGMPATLCS U3 yOJNOBUSL OTpPAHHUEHNS BOIMOMHKX lepememenwmii xop-
myca OpRIaia ¢ YYeToM crocoGoB YyCTaHOBKM AKOpPeii M MOHTAKA SKOPHEIX CHCTEM.

JnuEsl AKOPHEIX CBR3EH AMWKHLI HASHAYATECH C YYETOM YKasaamil m.4.2.2.

IIpu aToM paCHETHYIO JJIMHY cBAIR Sg, M, OT KNI022 10 TOJIRECHOTO TDY3a8. ClefxyeT
OLpeAeNATH IO PopMyIe

15
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rre Hp- ropu3oHTANEHAA COCTARNAIOMNAS HATHMKEHHST B AKODHWIX CBSI3HAX
opy obraxkke, npuaAMaemad no tabaune 2, kH;

q - CHJIa TFXKECTH (Beca) eXMHMNLI AIUHBI SKOPHOH CBASK B BOAE,
xkH /M;

1) - PACCTOSHNE NO rOPM3CHTANM OT TOUKY KPEIUIEHUS CBA3K K KOP-
mycy nmpmuana (OT KJ03a) KO WOABECHOrO Ipy3a, KOTOpOe PeKO-
MeHgyerca BLIGMpaTh B puanasone 1n=(0,7-1,0)d,, M, B coorser-
CTBHU € pUCyHKOM 3a;

da - ry6uHa BOAHI ¥ KJIO30BOM OHODEI pPaccMATPMBAeMOM SIKOPHON
CBA3U, M;

T - ocaxka Iasywero opuuana, M.

Jnuay sxopaoil csa3um S¥*, M, OT DOABECHOIC Cpy3a [0 AKOPS PeKOMeHAyeTcs
nprauMaTtk Ha 5-10 M Goasme ray0MHEI BOXL! B MeCTe IIOCTAHOBKM SIKOPH C yue-

TOM BBICOTHI IDAJIVIBA.

4.8.5 Maccy mopsecHBIX IPy3oB clefyeT Ha3HadYaTh M3 YCiaoBUA ofecmeve-
HHAR Beo0XOXUMMOTO mogsofHoro raGaprra y kopaoHa npuuana. IIpd mMaxcaMaasHO
BO3MOKHBEIX CMEMERNAX OPUIANA PACCTOABUA Ay, 8y OT KOPHycaA OINBAPTOBAHHOIO
Kopabaa [0 AKOpHEIX CBA3e# U [0 MOZBECHBIX 'PY30B ROMKELI GLITH COOTBETCTBEH-
5o He menee 0,7 1 1,0 M, Kax NORa3ano Ha prcyAxre 36.

1IpeasapwrenbHO peKOMEHIYETCA HASHAYATS JKene300eTOHHEe TPYSKl MRCcoit:

- 20 T - pr BOXONIMEMEHVH INBAPTYIOIMHXCA ¥ Opnaana Kopabuaeil no 10
THIC.TOHH}

- 30 T - upn BopousMemenun kopafueit 10-20 rric.ronm;

16
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Pucyrok 3 - Cxema axopHOil cucTeMbl IIABYyYero mpHYaia
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- 40 T - opu BoAOUMOMeEIeHHN Kopabaeit 6onbine 20 TrIC. TOHIL.
OronuyaTeNLHAA Macca NMOABCIIEHHKIX X CBA3AM IPY30B HAsHAYReTCs MOCHe

BBEIDOJIHEHUA pPacyeTon HRDpHOﬁ CHCTEMEL,

4.4 SIxopARIe CHCTEMBI MIABYYAX BOJAHOJAOMOB

4.4.1 B axopRBIX CHCTEMAX IUIABYYUX BOJHOJOMOB IIeNIECOO0GPA3HO HCIIOND-
B0BaTh AKOPHBHIE Nenn oco6oil nmpounocTu. IIpu BO3zelicTBMM BONHEHUs B COCTABE
AKOPHLIX CBS3CH CleAyeT NPeAyCMATPUBATL SMOPTHSHDYOIME DJeMEeHThl, YMEHE-
maonMe PLEBKOBLIE YCHNUA B CBA3AX NPH Koj1eGAHNAX COOPYIKEHA.

Jns noBolDeHKs HAXeXKHOCTH paboThl SKOPHBIX CHCTEM PeKOMeHAyeTcs
npefycMATPUBATH KYOGNUpPOBaHWe AKODHEIX KAHATOB M BKJIOUEHHE B CHCTEMY HO-

IOJIHUTENIEHBIX CTPaX0OBOIHEIX CBS3ef.

4.4.2 lins npepBapuTedbHbIX PAacueToB HATAMKEHHMA B HAUANLAOM COCTOSHHM
B SKODHBIX IeudX ClefAyeT NpUHIMATs paBHEM 20% OT pacyeTrHOro paGodero ycu-
JIZS B HUX.

Macca nofBeCHBIX IpY30B, KAaK OPaBWIO, AONKHA NPHHEUMATLCA He Gomee 20
T, & JIMHE! SKOPHEIX Teneit cirexyer Hazpagars Gonsme 3-4 rayOMH BOALI B MecTe

YCTAHOBKA.

4.4.3 TIpunaTHe pemeHENs OO SKOPHOMY PACKPEIUIEHHMIO IJIABYUMX BOJIHO-
xomoB 1 m 2 xiaccoB, KAK NPaBHIIO, AOJIKHLI OPOBEPATHECA JaGopaTopHEIMU MC-

CHeLOBAHMSIMN.

4.5 SIxopunte cuCTEMHI IJIABYYHX AOKOB

4.5.1 B cocTape SKOPHLIX CHCTEM YAepaHUA IUIABYYUX AOKOB CIexyer Ipe-
LYCMATPIHBATL OONEpPeYHHE N MPOJONLHEIE SAKODHEIE CBA3M. JIKOpA, IO BO3IMOIKHO-
CTH, cClefyeT PasMEmaTh CUMMETDHUHO OTHOCHTENBHO HPONOJILHOH U NONepevHoi

oceit IOKA B COOTBETCTBUU C PHCYHKOM 4.

B
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JAna ypep:xanuAa nNaBy<dHX JROKOB CJNEAYET NPUMENATL OGLIKHOBEHILIE
(upAMEIe) ¥ HepeKpecTHLIe (HOAKMIbHLIE) AKOPHLIe CHCTEMLL ¢ MOJRBECHHIMM IpY-
samu ¥ Gea rpysos. Ilpu npuEATAM Dellenns IO cXeMe pacKpe(IeHHS [JIABYJero
AOKA ROJKHEI YIUTAIBATECA PalHMOHANILHOE MCIOJAB3OBAHUE AKBATOPHMU U olecne-
YeHNe HOPMAJILHOM SKCIIyaTAMN COCEABMX COOPY’KEeHMil, BO3MOYKHOCTH MOHTasKa
AKOPHOTO ycTpoiicTRA.

IIpu Bammauru CBOGOMHON HeHCHONB3YyeMOil AKBATOPMM I PACKperIeHus
ONaBYy4YNX AOKOB cjaefyeT NPUMEHATH HPAMOE PAcION0KEeHUe AKOPHLIX cBaleil Gea
Ipy30B B COOTBETCTBHU C PHCYHKOM 4a.

IlepexpectHoe (HOAKUNBHOE) PACHONOM(EHHME CBA3EH ¢ rpysaMu CiefyeT Hc-

IIOJB30BATh B YCJOBHAX CTeCHEHHLIX RKBATOPHII B COOTBETCTBHH C PHCYHKOM 406.

4.5.2 JavAnr U gpyrae XapaxKTepHCTAKY SKOPHLIX CBA3Ed JOIDKHN HaszHAa-
YaThCAd K3 YCIAOBHS BEINOJAHeHWA TpeGoBaHMII MO OrpaHIYERII0 TOPUIOHTAJISHBIX
nepeMeInenwii Kopiyca mraBydyero goxa. Hasnauenue npejgpapuTesIbHOTO HaTAMe-
HUS B AKOPHKIX CBJ3AX JOJKHO YUNTHIBATL BO3MOXMHYIO IDY30NOLBLEMHOCTH YCT-
poiicTB, IpUMEHASMBEIX NP O6TAMKE CBA3ei.

nuar neneit S, M, IPX pacKpeIUIeHUK IIABYYEro Joka Ha AKOPHBEIX MEnAX
Ge3 rpysoB Jomycxaercs NpPUHUMATH no TaGamme 3, B Koropoil pexoMenpgyemuie
SHAUEHNA AMUH S YYHUTHIBAIOT PABHOMEPHOCTH DacnpefelieRHMs HATPY30K MeXIy
nensaMu paGodero GOpTa B OTCYTCTBME BEPTHKANBHOH Harpys3xa Ha sxops. B arom
caxyyae 3a pacuernoe sgauvenue Hy, xH, ropusontansHoit cocrasnsomeit HaTaXe-
HHA B NEndaX npu ofTAMKe peKOMeHAyeTes IIPUHATD CpejHee JUIA BCeX meneid 3xa-

YeHre, BEIYNCACHHOR 10 dopMyae

Ho=xqd,, (2)

rge ¥ - Koa(duumenT, yIMTHBAOMMH OIPAHUICHHE LIePEMEIeHHd JOKa,

19
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a - oBLIKnoBennasn (npsaMast) 663 No/iBECHLIX TPY30R; 6 - NepeKpecTRA ¢ NOABECHLIMHI rpy3amu;
1 - sixopuuie caf3u; 2 - Axops; 3 - moliBecHble FPY3L

Preynon 4 - CXEMLT PACKPETIACHIN TAARYYHX JIOKOR
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onpejenfercs [0 PUCYHKY 5, Ha KOTOPOM U - 3HAYEHUC UPeNeNLHO
ZOIYCTMMOTO IOPH30HTAZILHOIO TNEPeMEeIeHNA KOpIyca IUlaBydero
JIOKa, M;

dg - rnyGmea BOALI B MecTe YCTAHOBKH AAKODH, M}

q - cuia TaKecTH (Beca) efMHUULI JINHE SKOPHOH Henm B Bofe,

xH /ma.
Tabnuna 3
Tny6una Boput B MecTe YCTAHOBKHU 10 20 40 60 80 | 100
axopa d,, M
Hdnmaa axoproit | Bropoit kaTeropum 155 | 220 | 315 | 380 | 445 | 500
Heau, M Tperseit kareropuu | 185 | 260 | 370 | 465 } 525 | 590

IIpn cxeme pacKpeIlIeHUs INaBYYero AoKa Ha SKOPHLIX [ENAX C MOXBECHBI-
MK Ipys3aMy DOpefBapHTEJLHO AONYCKAETCS HAS3HAYATH MAcCCY >Kele3006eTOHHLIX
rpy3oB:

- ot 5 5o 10 1 - 118 KOKOB I'PY30NOABEMHOCTEIO A0 10 THIC.TOHH;

- or 10 xo 20 Tt - gns JOKOB rpy3ouogheMuocTsio 10-20 Thic.TOHH;

- ot 20 0 40 T - 1T AOKOB IPY3ONOXBEMHOCTHIO Gonee 20 THIC. TOHH.

Hpr aroM pnmER S*, M, HIKHENX YIaCTKOB Ieneli oT rpy30B KO AKOpel pe-
KOMEHAYeTCA NpRAMMATL B npepenax 1:2d, (d, - rny6Gusa BOgKl B MeCTe NOCTA-
HOBKH AKODd, M).

HOnuast Sy, M, BEPXHHX yYaCTKOB Iemeif OT KJIO30B O HOABECHBIX IPy30B

ZOMYCKAeTCs Oupenen:ars no gopmyne

So=xsds» 3)

rae s - KodbpduIeHT, YIMTHBAIOINMIT InyOuHy BogM d,, CHIY TAMeECTH
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MO P®
{Bec) G moABecHOro rpysa M CHNY THIKECTH ¢ €RUHNILI AMNHB
SAKODHOH LemH ¢ yYeToM B3BelIMBauMsi B BOAe, OnpeAeadercs

JUIS Lieneli BTOpO# KaTeropmuy no rpaduKaM pucynxa 6.

MNpumeuanne - Jna neneil Tperbeil xaTeropun NOAYYEBHOE NO PUCYRKY 6 axadenme
As AOMKHEO GRITh YMHOXMEED HA Roadbduuuent pasasir 1,15,

Ba pacternoe snagenne Hy, KH, ropusoaTanbeoit cocTannnioneil HaTRKeANA B
nengx opu o0TAMKKe PpeKOMeHAyeTca OPHHMMATL CpefHee [JIA BceX nemeit spavenne,
BEIMHKCHsieMoe 0 ¢opmyae (2). IIpn atoM KoadbdHIredT ¥ clieayeT NPUHMMATL B 3a-
BACHMOCTH OT BeJu9ME d,, G, q ¥ 3HayeHHs U IpefeNbHO JOMYCTHMOINO MOPH3OH-
TAJILHOTO NEepPeMemeAns Kopnyca foKa 1o rpadukam Ha pucysxax 7-10.

BribpanEble TAKMM 06pasoM NapaMeTpPh! AKOPHMIX CHCTEM AOJDKHBL YTOU-

HATHCA I[TOCNE BHINOJHEHUS pacqdeTon.

4.5.3 IIpu ycTaBoBKax NNaByUMX XOKOB B CNOMKHEIX €CTECTBEHHBIX YCJIOBH-
AX Heo0XO0AUMO IpefyCMaTPABATL MEPONPUATIA J1A BHIDABHABAHWS YCHJIMNA M-
Iy OTAENbLHLIMH SKOPHBIMH CBf23gMit paGotuero 6opra m Mephl OO YCHJICHHMIO Kpaii-

Hmx GoproBrIX neneii (HanpHMep, DPUMeHenHe CABOGHHAIX memeii).

4.5.4 IIpn pacKpeIIeHKM [IABYYMX JOKOB BA PABHTALMORHBEIX AKOPAX JUIA
YMeHBIIEHNA MX MACCH OPY COXPAHEHMM AepiKameil CANL! JomycKaercs Mpexy-
CMaTPHMEBATH 3arnyGneHue sxopeil B IpyAT, UX OOCRINKY WIR YCTpOiCTBO NeEpexn
HAMHA YHOPHHIX OpMU3M, & TAKIKEe YCTPOMCTRO COCTABHLIX sKopeit U3 paga coegn-

HAeMBIX MeXxJy co0oit ORMHOYHKIX SKOpei.

4.6 fixopHME CHCTEMBI OMHOTOUCIHLX PEHIOBRIX NPHIAROB

4.6.1 Koscrpyknus AKOPHOR CHCTEMB! YACDIKAHKA OAHOTOUSUHAIX pefilOBHIX

OPAYANOBR JONKHA NPHMHHMATLCH B 3aBACHMMOCTH OT BORXOH3IMELICHHMA IIMBAPTYIO-

muxca kopabaeit (cyaoB), rry6MH M rpYHTOB AHA AKBATOPHUY, BEJIMUMH PACYCTHHIX
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narpysox. Ilpu paspafoTke NpoeKTa pacKperUlenus peigonoro MpHYaIa peHoMeH-
AYyeTCH pacCMATPUBATH AKOPHEBIE CHCTEMBL:

- HA OAMHOYHOI CBOGOZHO NPOBHCAIOINEH AKOPHOM CBA3U;

- HA ORMHOYHOI BEPTHKANLHOK AKOPHOI CBA3M C OXUIMM AKODEM;

- ¢ MHOMNOAKOPHLIM KDeIleHieM.

4.6.2 Ilpn npoeKTHPOBAHMHM YCTAHOBOK Pei{lOBRIX NPHUYANOB, HeoOX0AUMO
YUHUTHIBATH PHIBKOBLEIM XapaKTep YCHIUI ¥ SHAUMTEJALHLIE HepeMeleHHusd Ipap-

TOBHBIX GOUEK IPYU BO3JEICTBUM BeTpa, BOJIH, TEUEHUS U MIBAPTOBHLIX HArPYIOK.

4.6.3 ITpoeKkTHpOBaHNEe YCTAHOBOK OZHOTOYEYHEIX PEMLOBRIX TLIABYYHX NPH-
4ajnoB ANA HAABOAHHIX KopabGieit BopousMemenpeM cBsimre 20 THIC.TOHH JROJIKHO
BHINONHATECS B COOTBETCTBMM € MHCTPYKOMeH IO NPOSKTHPOBAHMIO OFHOTOYMEYHRIX

PeliAOBEIX INABYUUX IPHTANIOB YIS KPYIHBIX KopaGueii BM®,

29
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O ¥Yxaazaausa mo pacueTy AKOPHIIX CHCTEM

5.1 Iocae0BaTeabHOCTS PAcUeTa AKOPHEIX CHCTEM

5.1.1 Pacuyer AKOpPHRIX CUCTEM ILIABYYUX IMAPOTEXHUYECKNX COOPYREHWI
HeoOGXOANMO IPOM3BOATL B CAeAYIONIEH NOCeN0BATeILHOCTH:

- oUpejfenNTHh BHEUIHHE PacHMeTHhle HATPY3KH, JCHCTBYIOINUE Ha COODYyKe-
:128: ]

- Ha OCHOBe KOMIIOHOBOYHOM CXeMEl K AeficTBYIOL{UX HA COOPYIKeHHe HATpY-
30K BHIGpPATH OCHOBHLIE I&PAMETDH AKOPHOIl CHCTEMEI: KOJUYECTBO, IUIMBLI 1 Ka-
JuOpH (AuaMeTpPH) AKOPHBIX CBR3eil, Maccy NOABEMEHHBIX IPY30B H MecTa pacmo-
JIOYKEHHA HX Ha CBA3AX, YCIOBHA OOTHIKKM SIKODHHIX CBA3EH (TOpPU3OHT BOXEI,
yeuwnre o6THIRKY) | T.0L;

- OIIpefeNuTs> pacupesieIenne HArpy3oK MeXKAY OTAeJILHLIMM AKODHBIMA CBAH-
3AMU IOPR XeCTBAM Ha COOPYXEeHMe CTATHYECKHX HATDY30OK M YTOYHHTHL HIApaAMeT-
PBI AKOPDHBLIX CHCTEM}

- BHITTOIHUTE JVHAMAYECKYIe PACUeTH ILIABYUEro COOPYMCOHNA HA SKOPHX;

- OEHNTh ANHAMUKY SKOPHEIX CBf3ell KAK 31eMeHTOB SIKOPHLIX CHCTeM;

- IpPOUIBECTH NPOBEPKM SKOPHEIX CUCTEM N0 HecyInei crocofgocTH ¥ LpH-

POXHOCTH K HOpMAJILHOI aKCILTyaTalnR.

5.2 Harpyaks H BO3XEHCTBHA

5.2.1 K DOCTOAHHLIM HATPY3K&M HA SKODHBIC CHCTeMBI YAECP)RaHwWA nxasy-
YNX TEAPOTEXHMYECKHX COOPYKEHMII OTHOCATCH HAUPYSKHM OT Beca 2JIEMEHTOB M
YCHAUA OT NPeBAPATENHHOTO HATIKCHNA SKOPHEIX CBA3CH.

K BpeMeHHEIM AAUTENLHLIM HArPY3KAM OTHOCATCH HATPYIKW, BEISLIBAEMEIE
M3MEHEeHHEM YPOBHA MODPS F OCaJKH IJIaBYdYero KOpIyca, HAIPY3KH OT TeYeHus m

RABJICHAA JIbAA.

K XparKkoBpeMeHHEIM HArpy3x®aMm OTHOCHTCHA HAPY3KH OT BeTpa, BOJH H CY-
o8 (OT HaBaja ¥ IMBAPTOBHEIE).

30
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5.2.2 Harpysky Ha niasyMue THAPOTEXHHYCCKHE COOPYIKENMS CJIEAyeT ou-
PeAeNATS A IBYX CIYYaeB SKCIUIYATAIUUS

- paGouee cocToAHME - JEACTBYIOT BeTEp, TeueHHMe M BonHeHHe ¢ uHanbonee
HeOJ1aronpuATHEIMM NapamMeTpaMM, HO JOHYCKaeMHIMU B IepHOX CTOSHKM Kopal-
neil ¥ (Mn¥) TPOU3BOACTBA TEXHOJOIMYECKUX OMNepanuii Ha NJIaBydeM COOPYIKeHM;

- NIITOpMOBOI OTCTOI - KelCTBYIOT BeTep, TeueHHe M BOJHenuMe ¢ HanBosee

HeGIaronpUATHEIMA NapAMETPAMI, BO3MOKHBIMM B paifioHe YCTAHOBKU COOPYKEHVsI.

5.2,3 Harpysku, nepegaBaeMbie Ha SIKOPHEIE CHCTEMEI, MX COYETAHMA U KO-

3bdUNMEnTE! neperpy3kn (HaZEKHOCTH 10 HATPY3KE) CJIeAYeT ONpeAelsaTh mo yKa-
sarusm CHnil 2.01.07, CHull 2.06.04, CHulI 2.06.01.

5.2.4 Suauenns aMIDINTYALI NOpHsoHTANEHOM Py, KH, Bepruntansuoit P,, kH, cu-
JbI ¥ Bpamaomero MomMenta My, kHxM, OTHOCHTENLHO MOPU3IOHTANLHON OCH coopye-

HMIS OT JieficTBHA BOJIR HA IUIaBYywMil o0beKT Cileyer OnpeeNnsTs 1o GOopMysiam

P, = XpghTL; 4)
P, = ZpghBL; (5)
My = -—lg—pgthL . (6)

rae X, 7Z, M- =xosdduruenTn, nprEKMaeMble NO TpadukaM Ha PACYHKAX
11-15 (cruromHas NMHHA) B 3aBACHMOCTH OT OTHOMIEHMS

ocagru T K rny6une somm d;
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T, B, L. - ocaaxa, mMUpIHA ¥ JUIHHA COOTBETCTEEHHO IUIABYHEro o6n-
eKTa, M;
A - ANKHA BOJH, M;
h - BrICOTA BOJH ofecredenHOCTHIO 5% B CHCTEMS, M;
p - IIOTHOCTL BOXBL, T/M3;

g - yckopenue cBoGojHOro magenns, M/c.

Tlepuos M3aMeHEeHMS BOJHOBON HAIPYSKM CJIeAyeT NPHHNMATE PABHEIM Cpex-

HEMY [E€PHORY BOXH.

5.2.5 Capurn no ¢ase cocTABAAIOMMX CHiIH, Py, Py, B MoMenTa, My, 0y, O,
Uy PAL., OUpeRenarTcHd Mo rpaduram Ha pucyHrax 11-15 (DyHKTHPHAA JARUA) B

3a8BMCHMMOCTK OT OTHOCHTeNBHOIL ocankn T/A u T/d. Bxecs d - rny6una BoAxI.

5.2.6 Ilpn yuere TpexMepPHOCTH BONHEHMA SHAYCHUA HATPY3OK OT AeHCTBHA
BOJIH, OIpejesisieMble B coorBercTemM ¢ 5.2.4 1 5.2.5, gomycxaercd yMeHBINUTH
YMHOXMeHNeM Ha Kosdhdrmmuent K., npunnMaeMsni no Tabammne 4, B KOTOpoil ofo-
8HAYeHO:

- A - XIUHA BOJH, M}

- T, B - ocafgka 1 INHpKHEA COOPYIKEHNsA, COOTBETCTBEHHO, M;

- € - Yyron MemAy HAUpABIEHVEM DPACOpOCTPaHEHWA BOJIH B MONEPedHONR

(opomonsHOit) OCBIO coOpysKeHms, paj.

5.2.7 BenuauHE NPUCOEIUHEHHBLIX MACC Hey, Hzzs rHxc2xm!, n1 xosddunmy-
CHTOB BOJHOBOTO CONPOTHBIEHNA Ay, Azz, KHxcxM'l, npu ropusonTannuux u Bep-
THKAJBHEIX KOMeGanNAX COOpYKeHus, & TAKI}Ke HPHCOeRMHEHHOr0 MOMeHTa MHep-
O Yoo, KHxc2xM, 71 MOMeHTa COmPOTUBACHUS Ay, KHXxcxM, mpu GoproBoil KadKe

onpefensioTca no gopmynam
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Tabnuna 4

Buauennsa xoabdunuenra K; B 3aBucumMocTy OT Yria Nogxoxsa

BOJIH K COOpyReHwIo € ¥ napamerpos T/A u B/T

T/A 0,03 0,06 0,09

€ 30°| 45°) 60°) 30° | 45° | 60° 30° | 45° 60°

0,92} 0,80| 0,63| 0,96 { 0,90 { 0,77 | 0,99 | 0,97 | 0,90

B/T=4 | Z 1,00} 0,98} 0,94 0,98 | 0,94 | 0,85 | 0,95 | 0,88 | 0,78

a, |0,93]0,83|0,66|1,07]|1,11]1,06 |1,62]2,26 |2,79

a; | 0,99(0,97| 0,90} 1,00 | 0,98 | 0,91 |1,08]1,19 | 1,28

X |o,98] 084} 0,67]| 0,98 (093082 {|1,00]0,98 {092

B/T=7 {Z | 0,99 0,96 0,87 0,96 | 0,89 | 0,76 | 0,91 | 0,83 | 0,72

a, |{1,01(0,97}{ 0,83 0,08 {-0,85 |-1,66 | 0,70 | 0,35 |-0,04

a; }098095}085105)}118 1,31 {0,776 0,34 |-0,18

X |09 088|074] 0,99 | 0,95} 0,85 | 1,01 1,00 | 0,94

B/T=14}1 2 | 0,97| 0,90] 0,76 0,93 | 0,84 | 0,70 | 0,88 | 0,80 | 0,68

a; | 0,53 0,05/ 0,36| 0,82 | 0,60 | 0,34 | 1,64 | 2,42 |-1,46

a, 1096|098 0,98} 0,89 | 0,67 | 0,38 | 1,45} 2,12 |-1,27

X 1096|090 0,76| 0,99 | 0,95 | 0,85 | 1,01 | 1,00 | 0,95

B/T=20| Z | 0,96] 0,87} 0,72] 0,92 | 0,83 | 0,70 | 0,88 | 0,79 | 0,87

a, | 0,79} 0,55| 0,28 1,44 {-1,90 |-1,22 | 0,40 ;-0,36 |-1,33

a, |0,95| 0,68} 0,30} 1,26 {-1,64 |-1,05 | 0,43 |-0,38 |-1,41

X }{o097{090/|0,77{ 100|096 086 |1,02{1,01 | 0,96

B/T=35|Z | 0,94} 0,85} 0,70} 0,91 { 0,83 | 0,69 | 0,88 { 0,80 | 0,68
a, }{1,221-1,03}-0,681-1,08 {-0,33 | 0,64 |-0,89 ] 0,49 | 0,73

a, {1,11§-0,89-0,59{-1,02 {-.0,31 { 0,60 |-0,85 | 0,48 {-0,70
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Hux=3,14192pT?L; (7
Mz2=0,7933pB%L; (8)

Boo=0,2j144pBL; 9
Axx =3,14A29p0T2L; (10)
Azz =0,79A 33paB2L; an
Moo =0,2A44p0BIL, 12)

TAe Hiis Ay (1=2,3,4) - GespasMepHEe KoMPOURUEHTH! OOpPERENAIOTCA IO
rpadmkam Ha pucynkax 16-24 B saBucuMocTR OT
T/A, d/T u B/T;
G - yacrora BONH, onpefexseMas M3 yPABHEHWA
o=gkth(kd);
d - rayGrHa BOAHL, M;

k=2n/A - Bo;HOBOE WHCNO, M.
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Ilpu pacqeTax AKOPHHIX CHCTEM IUIABYYMX NPHYANOB JONMYCKAETCA HE YuM-
THIBATH BO3JiefiCTBHE BOJH BLICOTOH Menee 1 M M piuunoil Menee 20 M, a npu pacue-
Tax FKOPHBIX CHCTEM IUIABYYHX XOKOB AOUYCKAETCH He YYNTHIBATL BO3AeHcCTBHe

BOJIH MeHee 1,5 M BhIcOTOl IIPH JUIMHE MX MeHbINIe INMPHHEL! KOPIyca KOKa.

6.3 ¥Ykasanng oo MeTONKe BLINOJHCHMI PACUETOB JAKOPHBIX CHCTEM

5.3.1 IIpr pacyerax SKOPHBEIX CHCTEM IJNABYYHAX IAJAPOTEXHHYECKWX COOPY-
JKeHNI CIOAyeT PacCMATPUBATE ITePBOHAYANLHEOE M pafoyee cocTogHME:

- IIePBOHAYANLHOR - 10 BO3AeliCTBIA BHENIHNX HATPY3OK HA ILTanyunit o6LexT;

- paGouee - Npu BO3/EICTBUY BHEIIHKMX PACYETHHIX HAIPY30K.

PacyeTsl AKOPHBIX CUCTEM JOMIKHEI POM3BOAMTECS NP CAMOM BRICOKOM ¥
CaMOM HH3KOM YPOBHAX BOAKL.

IlnaByume Kopryca cOOpYKeHUH Ha AKODPAX CJIeAyeT PaccMATPUBaTh Kak
TBEPABIE TENA, 2 NONOKEHUA AROPeH MPHHUMATH CTa0MIU3MPOBAHHLIMU.

SIxopHEIe Henu CaeRyeT CUMTATEL TAMKEIbIMH, T'HOKHMM CRH3AMN, NPOBA-
CAIOMMMH IO TEeNnbIM JMANAM. Maccll AKOPHBIX cBsa3eif, Haxogamuecad B BOAE,
JOJDKHB! IPUHEUMATECA C YIeTOM B3pemmBanwa. Macca efMHMNBI ANMHE CBASH B
BOZEe paBHA Macce eAMHMIE ANMHE CBA3X B BO3AYyXe, YMHOMKeHHON Ha koaddmn-
eHT OpUHHMaeMbIil:

- IIa AKOPHEIX uenei - 0,875;

- U1 CTANBHBIX KanaTos - 0,85.

Macca HOABECHOIO Ipy3a B BOAe PaBHA Macce IOABECHOTO I'Py3a B BO3RyXe,
YMHOKXEHHOTO Ha KO3p@ImpesT, NpHEAMAEMEBII1:

- JIST 3K ene306eTORAOro IOABECHOIO Ipysa - 0,6;

- N MeTAJIANYecKOro noxBecHoro rpysa - 0,875.

CoegraUTENLHEE HITAHIY JONYCKAETCH CUMTATL B PACICTHOM OTHOMMEHUM
JKECTKHME MNIM YUPYIHMH JuUEeitno-gedopMApyeMHIMH CcTep:KHAMU, paboraomy-

Ml Ha pacrsaiKeHne N cixaTme.
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T4=0,04
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Pucysok 17 - Snauenns NPHCOSAUHCHHBIX Mact Mgs K ®03pPUTHeETOB
BOJIHOBOTO CONPOTHBIIEHAA Agg UPH ?/T=4
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Pucysox 19 - 3Hauenus npucoeNReHHLIX MACC Hoo ¥ Ko3bduuueHTOB
BOJHOBOTO CONPOTHRNEBNA Agy NpH B/T=14
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Pucynok 20 - 3Hagenus OPHCOSAMHEHHEIX Mace p§3 i1 koadunMeRTOB
BOJIHOBOTO CONPOTHRJIEHHA Agg mpu B/T=14
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5.3.2 HeobxognMo pasnmaats paboTy SKOPHLIX cpasell (menmeil, Tpocos) no
CXeMaM “ANMHHEX” H “KopoTkux” neneii. Jmuuno#l cneAyer cumrarb AKOPHYIO
CBA3L, KOra mepex AKOPHOH OMOpOM mMMeercs Je:HaIguil Ha JHe HeKOTOPHIN ywa-
CTOK AJNWHHE cBaa3n. IIpu aToM Ha AKOpPS HEPeXAIOTCR HATPYSKH IO HANPABICHHUSAM
JIeJKAINero Ha JHe YYacTKa CBASK (IpH rOPM3OHTANLHOM XHe IepeflRlOTCA TOJLKO
TOpH3CcHTANbHBIE HArpy3ki). Koporkoll cmemyer cuuTaTh SKOPHYIO CBA3b, KOTAA
OTCYTCTBYeT Jexanuit Ha JHe NepeX AKOpHOIL omopoit yuacrox cesam. Ilpm srom
HA JKOPs NepefaloTca ropu3cHTANbHEIE M BePTHKANLHEIE HATPY3KH. Onpesenenue
cxeMsl paGOTHl M BHLINONHEHNE PacdeTOB SKODPHON CBA3N clefyeT HpPOM3BOAUTL B

COOTBETCTBHH C npunoxenusmu B, Bu I

5.3.3 ina yenoBuit rutockux 3afayw HeoGXOAMMO PARNIMYATE:

- CHMMETPHYHEIE U HECUMMETPAYELIE SKOPHLIE CACTEMBL;

- HepeAEWe U THUIOBEIE AKOPHLIE CBA3H (lleny, TPOCKHL);

- CITy9au OAHOCTOPOHHEH M ABYXCTOPOHHeN paGOTH AKOPHOI CHCTEMEL.

K nepemaum chefyeT OTHOCHTHL CBA3H, PAcIOJIOKEHHEIE CO CTOPOHEI xeiicT-
BUA BHEIIHCI CHNLI, B KOTOPRIX UPH feficTBUM BHemHell CHNLK YCHAWSA YBeNUYN-
BaloTCK. B TRUIOBHIX CBA3AX YCWINA OpH AeiAICTRMY BHEIIHEH CHILI YMEHBINAIOTCS.

IIpx ogrOocTOpORHE! paGoTe clrexyeT NMpeanoNaraTh, 9T0 BHEIIRHE HAIPY3KH
HA IIABYYee COOPYIKEHME BOCIHPHHUMAIOTCHA TOJABKO NePeflHNMM SKOPHBIMM CBA3A-
MM, OpH ABYXCTOPOHHEH - HArpy3KHM BOCIDAHMMAIOTCH COBMECTHO NEpPefHUMH M

THUIOBEIMA AKOPHAKIMNI CBA3AMHN.

5.3.4 fixopHrle CUCTEMB! ILIABYUMX IAAPOTEXHNIECKHX COOPYIKEHRIt ¢ MHO-
TOAKOPHEIM KpeIuleHrMeM HeoGXOAMMO PaCCHMTBIBATE C YIeTOM [LIAHOBOTO PACIO-
NOKEeHNS AKOPHLIX CBA3El, OOPEeNIATh NPY ITOM pacupefencHye BHEINHeH Ha-
TPYOKH MeXay csasaMu. Pacupesenenne BHEINHeH HArpy3KU MeKAy CBA3AMH KO-
OycKaeTCs YYMTHBATH IPHU NOMOmM KoahdHOUeHTa Im HEPaBHOMEPHOCTH paclipe-
JleNleHNusl eI B CBA3AX, NOJNYYEHHOrO HA OCHOBAHMM COENHAJILHEIX MCCHesoBa-

HY MR ONKITA SKCIIYATAIIMY AHANOIMMHEIX COOPYIKeHHIL.
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Pacnpenenenite ycunuii B CBA3AX AONYCKALTCS ONPefeNfTEL B COOTBETCTENM €
npunoxemem .
JHannHeiiimne pacueTs KaX/NOH CBASH JONYCKAETCHA HPOUIBOAHTE PasfeNLHo.
PacuyeTnl AKOPHEIX cHCTeM COJBLINMHCTBA MJABYYMX COOPYHeHuil, B TOM umc-
Jie NpUYANbHLIX, OPARUTENLHBIX, NJIABYIHUX AOKOB, AONYCKAETCH IPOA3BOANTEL B

YCJIOBRAX [TOCTRHOBOK INOCKUX 33/a% K B UPEANOIOIKEHNH OHOCTOpORHel paGoTel

SKODPHOH CHCTeMEL.

5.3.5 JlusamMmyeckMe pactieThl IDIABYMHX COOPY:ROHMII HA SAKOPAX AOMMKHE
BBIIIOJIHATLCA HA AEHCTBME BONHOBLIX Harpysok. IIpu sroM B fomonHeHMe K CTaTH-
YeCKIM pacyeTaM CJeAyeT NpoU3BOANTH:

- onpepenenue ceoGogHEX KoneGaunit (zacror u dopm KoneGanuii Mrasyvero
o0heKTa HA TAXOHR BOxe);

- onpeencHNe BLIHYKASHHLIX Konebaunii (nepeMemenuil miapyyero obnex-
Ta NpU AeHCTBUY BHEIMHUX CHIL);

- OPOBEPKY AUHaMMYecKoil paboTsr HA pe3oHAHC;

- ompejiesleErie YCUNIUE B AKOPHEIX CBA3AX M Harpy30K Ha RKOPA C yUeToM
AMHAMAYECKOI0 XapaKkTepa BosAeiicTBM;

- Apyrde pacqeThl, CBASAHHLIC ¢ OCOGEHHOCTAMII MIABYYNX O0LeKTOB, MECT-

HBLIX YCNOBUR.

5.8.6 [{umaMuuecKye pacuers! MILBYIUX COOPYMEHMX HA AKOPAX AONYCKAE-
erca IMPOU3BOALUTL B MOCTAHOBKAX IUIOCKMX 3aZay B COOTBETCTBUM € UPWICKEHWH-
M B 1 I. Jlonycxkaercs pasgenbHOe PACCMOTPEBNe MOPHM3CHTANLHMX, BEPTHKAND-
HBIX ¥ BPAMATENLHEIX KojneGaHmii coopysenwit. l'opnsorransanie Koebamns, oby-
CAaBAUBANOMIHe HAUGONBIIHE YCUIUA B AKOPHEIX CBA3AX W HATDY3KH Ha fKOpsA, pe-

KOMEHAYSTCA PACCYUTHIBATL € YUeTOM HewueliHOH HecTHOCTHO! XapaKTepHCTURY,

5.3.7 Hpu npoerTHPOBAINN AKOPHHIX CHCTeM ILIABYSHX COOpY:ReHmil Reol-
XOAUMO, YTOOK 3HAYCHUSA BLIHYMIGHHKIX YACTOT AEHCTRYIOMMIX PACUETHHIX BOJNIR K

COGCTRBeHHRIX YACTOT KOAEGAHWI COOpYSKeHUS CYINECTBEHHO OTHNNYANMCHh MeMAy
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coBoit, a 00JIaCTH BO3MOMKHOI PAGOTE COOPY:KEHMSA HA PE3OHAHCHEIX rpadurax G-
JI¥ YAAJIEHB! OT PeSOHAHCHO 30HKI.

Vamenende 4acToT coGCTBEHHKX KOJeGanmii COOPY:KeHMA HA AKOPAX CAERy-
€T IOCTHTATH H3MeHeHMAMM:

- 3HAYEHUH NepBOHAYAJILHOTO HATAMKEHMS] AKOPHHIX CBaA3el, MX MacCH n
MacChl IOABEINMBACMEIX PY30B;

- MECT PaCcHONIOIKeHUS KJIIO30BHIX TOUEK M SKOPHEIX OMOp;

- BBEJIEHNEe AMOPTASNPYIONIX YCTPOMCTE B AKOPHKE CHCTEMB! yAepKAHNS.

5.3.8 B mmuaMIYecKrX pacterax IUTABYHHX COOPY:KEHMX Ha AKOPAX Clexyer
VYATHIBATE UHEPIMOBHOE BUIMSAHME BROALI M IEMHLIX AKOPHHEIX cBA3ell HA Kouse(a-
psuii; mwnaBy4ero obnexra. HpﬂBeAEHBBﬂ Macca mIAByYero Kopiryca COOpyXeHmsf Ha
AKOPSAX AOJKHA BBORUTHLCS B PACUYeTHl C YUETOM IPHCOCTMHEHHBIX MAacC BOAHI M

OeOHEX SAKOPHRIX cBaA3eil.

5.3.9 PacyeT AKOPHBLIX CHCTeM CJlefyeT NPOA3BOANTEL NO ABYM TPYNIIAM Ipe-
AeNBHEIX COCTOSHUI: N0 Hecym(eil COCOGHOCTM U HENPHUIOAHOCTA K HOPMANLHOM
AKCILIYyaTaIH.

Pacwer no Hecymeit cmocoOHOCTH BKJOY2eT pacueT IPOTHOCTH AKOPHBIX
caseil m ycToUumBocTH fixopeil B rpyHTre. Ilpu pacuere DPOYHOCTH AKOPHLIX CBH-
3efi B KauecTne NMpefeNibHO AOOYyCKAeMOf HArpYSKH Ha SKOPHYIO LEeNh XOJKHA
opuHEMaTECH UpoGHas Harpyaka (POCT 228). MummMannHhle 3HaueHHA Kodddn-
IHEeHTA 3anaca IHpOYBOCTHM K (HAJEKHOCTH) SKOPHEIX nenefl NO OTHOMEHUIO K
npobnoft Harpy3ake clexyeT NPHEWMATH:

- ANfl NIABYYHUX OPAYANOB U RoxoB ky=1,5;

- IUIS NABYIHX BOJIHOAOMOB kga=2,0.

Pacuer ycToAYMBOCTA B IPyHTEe AKOpPell IPaBUTANMOHHOIC THHA CIEXYeT
NPOM3BOANTL HA ONPOKHALIBAHME M HA CABHI N0 NOBEPXHOCTH CPyHTAR. Brbop THua
¥ MacChl I'DAaBHTATMOHHRIX SKOpeil AOJIKEH NPOU3BOZUTLCA B COOTBETCTBUH C Tpe-

GoBanuAMYU RefiCTBYIONIMX HOPMATHBHHIX AOKYMEHTOB (CM. MpHNOKeHUe A).
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Hecymyio ¢nocoSHocTs N0 rPpyuTy AKRCPHLIX ONOD APYTHX THIIOR CJAEAYeT yC-
TaHABJINBATL N0 Pe3yJLTATAM HATYPHBIX WJIH JaGopaTopHuIX uenwrranmuii. Jiepsxa-
mas cHMNa AKOPHA AONKHA IpUEMMarTscd He Gosee 50% OT DPOYHOCTM HA PadpLin
AKOpHON CBA3N.

PacueT 10 HeNPUrOLHOCTH ¥ HOPM&JIBHON SKCIUTyaTaliil 3aKJioyaeTcs B OII-
pefile/IcHHM DepeMeleHdil IUIaByvYero KOpmyca, CIUJIOBRIX M I'eOMETPUYECKHX Xa-
paKTEpPHMCTHK SKOPHBIX CBA3efl M B CPABHEHMM NOJYYEHHEIX 3HAYGHHI C Jomyc-

KaeMbIMU,

wn
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IIpunoxenue A

(cupasounoe)

Hepeyens HOPMATHBHBIX NOKYMEHTOB, NMOAJMEXEANTHX YHETY HPH HPOCKTH-

POBAHAR SKOPHLIX CHCTEM IAABYIHX I'HADOTEXHHYECKHX COOPYXERHMH

1. TOCT 228-79 (CT C3B 713-83). lenn axopusie. OOmue TexHU4eCKKe yC-
JIOBHSI.

2. CHulI 2.06.01-88. I'maporexnuyeckie coopy:keHus. OCHOBHEIE 1IONO03Ke-
HHMA NPOeKTHPORAHNS.

3. CHuII 2.06.04-82*%, Harpysku u BO3RefiCTBAA HA I'MAPOTEXHWYECKNE CO-
opyxeHud (BONROELIC, IEAOBHE U OT CYAOR).

4, CHull 2.01.07-85. Harpysxn u BoajeiicTBua.

5. CHull 2.02.02-85. OcHOBaHNA THAPOTEXHAYECKMX COOPYIKEHUIL.

6. CHulI1 3.03.11-85. Bammra cTpoNTENLEBX KOHCTPYROUA OT KOPPO3HA.

7. Mopckoii Perycrp cynoxomcrsa. IlpaBuna KiaccmuKranmuu X HOCTPORRH
MOpCKIX cypos.- CII6., 1995y,

8. MueTpyxnMsa IO IPOEKTHPOBAHMIO OZHOTOURUMBLIX PefifoBHIX Mnasyumx
OPUUYANOB AN KPYyDHEIX Kopatneit BM®: BCH-17-84/ MuBoGOpoRLL.

9. Huctpyknmus no pacdery gepiKamieil CUNH yKeNe3cGeTOHHBIX AKOpPel M
AIKOPHEIX cHCTeM peiifioBrix croanok/ MuaoGopons:.- M.:Boernanar, 1963r.

10, ITpaBuna TEXHAMIECKON DKCINYATAUNY aKBATOPUR M TAKPOTEXHUIECKIX
coopy:kenmnii Boemro-mopckoro ¢urora. [Ipmnoxenvie ® mpuxasy I'nasroroMaH-
Kyiomero BM® 1976r. Nel77.

11. Ipasmna TexHUYeCKON SKCIIYATAUMA WMNARYYUX NpuUyanos BoeHmo-

mopekoro trora. IlpumoxeRse K npuxady InasHoxomampyiomero BMd@ 1972r.
Ne352.

54



BCl1 33-01-XX

MO Pd

12. ¥xasanua po ofecneyenudio ZOAroBeHHOCTH GeTONHEIX 1 IKenesoGeron-
HBIX KOHCTPYKIIMI MOPCKHX THMAPOTeXHHYECKHX coopy:xenumit: BCH 6/118-74/
Munmopdutor, MiusiTpancerpoii.

13. Aupbom sxene300eTOHHBIX M IIMTOBUIHLIX fIKopel Becom 10, 15, 20, 25,
30, 40 u 50 Toun.- M.: Boenusgar, 1964r.

14. Kamatet cransunte: TOCT 3079-80, T'OCT 3071-74, T'OCT 3083-80,
T'OCT 3241-80, TV 14-4-944-78, TV 14-4-943.78, OCT 5.2333-80.

15. Kanmaret cmarernueckne; I'OCT 10293-77, TV 17-05-003-76,
TY 17-056-001-76, TV 17-05-007-77,
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Hpnaoxesne B

(pexomenpgyemoe)
CraTuyeckie pacyeTsl AKOPHLEIX CHCTEM B NAOCKOM MOCTANOBKE 3a7a4

B.1 O6mue nonoxxenuns

B macroamem mpuiIoiKeHUM IpPHBeJEeHLI METONE CTATHYECKUX DPACHETOB
AKOPHBIX CHCTEM, BKJIOUAIOMIX B KAYeCTBe SKOPHEIX CBA3eil Hemnu ¢ moxsec-
HuIMA rpy3aMu ¥ Ge3 rpy3os. Yuurbisaercd, UTO AKOPHAH HMeUL MoKer pabo-
TATHL 1O PasdJMYHEIM cxeMaM (oo exeme “AIMHHLIX” HIN “KOPOTKHX" meneii),
KaMKAOH 13 KOTOPHIX COOTBETCTBYIOT CBOM pacueTHbie GOPMYJNLt ¥ 3aBUCUMO-
crin. PacuerHnie 3aBMCUIMOCTH M OYEDETHOCTHL BLIYMCICHHUI I10 KaKioft cxeme
paboTsl AKOPHOR CBASK NPUBEACHB! O Pa3fenaMm:

- SKOPHBIE CHCTEMEI C AAMHHEIMH lengMu Ge3 MOZBECHBIX TPY3OB WK
mnanyuecreit - B.2-4, B.14-B.16;

- SIKOPHBIe CHCTEMHI C [AIWHHLIMH NEIAMY ¥ C DOABECHRIMU TI'py2aMu
uau wiasyvecramu - B.5-B.7, B.17-5.19;

- AKOPHEIE CHCTEMSH! C KOPOTKMMH HenaMy 6e3 HOLBECHLIX IPY30B MM
mnasyuecreii - 5.8-5.10;

- AKOpHLIE CHCTEMBL! ¢ KOPOTKHMH IenAMH K ¢ IOABECHBIMH TpylaMu

nm maasyvecramu - 5.11-B.13.

CxeMur paGoTEI Ienyt OnpefeNisIOTCA B COOTBETCTBIHN € YKasaEuavu - B.20.

B.2 fIkopHsie cHCTeMBl ¢ AAMHHBIMM HeNaMHK (e3 MOABECHEIX Tpy30B

HAH NAaBydecTeit

Ilpn nmocranoske HA AKOPA INABYYMX COOPYKeHHIl ¢ NOMOINBIO ZJIMH-
HBIX UMemelt 6e3 MoXBeCHBIX rPY30B WM IUIaBydecTeil pacyeTHl AOMycKaeTcs

NPOM3BOIUTE B DOPeANOIOKEHNM KaK OZHOCTOpoHHEH, TaK M ABYCTOPOHHEH
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paborsr AKOpHOIl cuctembl. B kauecTBe MCXONHBIX AAHHLIX AJ1S pacueTa co-
raacuo pucysky B.1 ciegyeT npuMHMMATDL BeJUUIHbBL:

H, - FOPH3OHTAJILHYIO COCTABNAOINYI0 HATAMKeHUS NellM B [EepBOHA-
YaJILHOM cocToaHuM (pacnop), kH;

%49 - CHJIBI TAJKECTH (Beca) eMBMIEL ANMHLL IepefHed U THIIOBOH ne-
neit B sBoxe, kH/m;

G.C - BePTRAKAJDbHBIC IIPOEKIHHA cBOOOHEIX IIpOBHCOB nepexueil 1 THLIO-

BOI memeii, M3

8.8 - ICIMHBI OepejiHeil M TEUIOBOI meneit (OT KI030B X0 AKOpeit), M;
EE - MOAYJIX yOpyrocTn nepefneit 1 ThUOBOR neneit, klla;
F.F - IIomaay MoHepevnhrX cedeHM# oflero apeHa repejfHels M TELIO-

Boit meneii, M2.
B.3 OnnocropoHHEan paGora SEKOPHOil CHCTEeMEI
B mepeoHayaNbHOM COCTOSHUM pAacyeThl CliefyeT IPOHM3BOAMTL [0 NpH-

BegeHHBIM GopMysaaM M B TOil JKe ouepefHOCTH.

TlapameTp a;, M, OEMHO! JHHUN HEOOXO MO OOPEAENATh U3 BHIPAYHEHUA

a, =, (8.1)
q

Beamumny 1), , M, TpeGyeTca BHUACAATD NO hopmye

n = a,Arch[l + 5—) {B.2)

a,

TopusoHTanbHA® mpoeKuuA h,, M, W JIMHA l;, M, cBOGOZHOrO mpoBuCa

ueni JOIXKHEI OnpexenAaTsECA 13 Bbxpaxteanﬁ

W
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. H n,
=+ ﬁi‘La'Sh;:— , (B.3)
,=ashL (B.4)

1

IMonuoe warsxenue Ty, xH, uenu B menuoi onope (KN030BLH TOUKE) K
RePTHKANILHAA cocraBadwman Vi, KH, 3roro xatsmeRus JOMKHBI BRIYHC-

JAThCA 1o dhopmysiam

T, = qfa, +&), (B.5)

Vv, =ql,. (5.6)

B pafoueM cOCTOSHHH TODH3OHTAJNBLHYIO HArpyary Ha sxops Hs, xH,

(pacoop B nenu) HeOGXOAMMO BEIMHCAATD U3 BHPAKEHAUA
H,=H +R, (B.7)

ree R - Buemmuss cuna, xH, feitcrsylomas Ha BRIJENTEHHEIR AJIS pac-

JeTa YUACTOK IIAABYHEro COOPYHEHIs.
BeauunHE as,M3,Na,la, To, Vo Hagmesknr ompegensTs no opmyiam

{B.1)-(B.6), B KoTopEIX uHKEeKC 1 caesyeT 3aMEHNTH HA 2.
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TopusonranvHoe nepeMelneHue U, M, COOPYXXKEHMA AOIMKHO HAXONUTHCH
U3 BLIPAIKEHUST

(a sh-——n J—(a,sh-g—;—n;]+%(ﬁ._,—ﬂl). (B.8)

l 2

B.4 IpycroponHga paGoTa SAKOPHOH CHCTEMBI

B nepBOHau9aJBHOM COCTOAHMM pacueTht A HmepefHeil M TLLIOBOH Ife-
nell creayer npousBOAUTE pasfennHo mno ¢popmyaam (B.1)-(B.6).

B paGoueM COCTOAHAM HPE HECUMMETPHUHOW CHCTEMe YAepPKAHMA I1a-
paMeTpHl &,, a4, M, IEeNHBIX JMHUI IepefHed 1 THLIOBOH Ueneit HeoOxomIMo

BRIMUCIATH 13 CHCTEMBI ypaBHeHnii

q qam —'R

(6.9
a, + %y, —/2,8,(8,0 + 7,8) = (X - v)ya, a,f )

23

Tme ¥ = , (B.10)
J—
3qS
bl (B.11)
? V2E,[CEF
— 3GS
O =——"7="""» (B.12)
V2 TCEF
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1=M' (B.13)
va,a,

y=a,0+8,0. (6.14)

Bnech 1 factee GyKBeHHbBE OGOCHAYEHUS € HEPTOil OTHOCATCA K THLIOBOI LeIH.

Topuzouransuuie Barpy3kH Ha saxopa H,y, Hp, kH, rmomxuet ompene-

aaThca no Gopmysam

H, =qa,, (B.15)

H, = q3,. (B.16)

B pabouem COCTOSHMH XapaKkTepHUCTHKH s nepenueit
(N2, M2s12,Tay Vo) u TrIROBOR (T3, Mgy s, Ty, V;) memeit Tpebyercss Buumc-
aartse n3 soipakenun (B.2)-(B5.6), samenus uupexc 1 wa 2. Copnsomransuoe
nepeMemeHne 1, M, COOPY:KeHNA CrAeAyeT HaxoxuTh mo dopmyne (B.8), B xo-
TOPYIO JOJKELI ITOACTABAATLCA SHAMEHMA XaPAKTEPHCTHK nepeAneit memnm.

IIpx cpMmeTpuyHOM AKopHOMt cHcTemMe HEOGXOAMMO NPHHUMATD

8 =agn =W;N =Tiq=3

_ _ J - (B.17)
C=(S8S=8E=EF=F
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B.5 HAxopHsie cucTeMBI ¢ ANMMHHBLIMM UEOAMY M C HOXBECHHLIMH

rpy3amu Wiy NJIABYYeCTSIMH

Ilpu mocraHoBKe Ha SAKOpS IIABYYHX COOPY:KEHHH C IIOMOLUBIO

JAHHHBIX Iefieif ¢ TOABECHBIMH Fpy3aMH HWJIH IJIaBy4YecTAMM pacuHers!

IOIYyCKOeTCs NPOM3BOZHTE B IPEANOJOIKEHIH OTHOCTOPOHHEH paboThi

mcopuoﬁ cuctemMsl. B KauecTse UCXOAHBIX NAHHLIX ANA pacyera. CoryiacHo

prcyHKy B.2 J0/1KHBI DPUHUMATHECA BEINWITHKI:

H -

q, q* -

So -
st .

¢ -
F, F*.

E, E* .

FOpPU30HTANIPHAS COCTABJAIOIIAN HATSKEHMA LEeNH B HepBOHA-
vansHOM cocrosuu# (pacnop), KH;

cana THKecTH (BeC) B BOAE HONBEMIGHHOrO K MENK rpysa HIX
BRITANKMBAIOLIAA CHUJIa niaByyecTtH, KH;

CHAA TSKECTH eAUHHNN JIUHLI Hen B Boje (q - ANS BepXHEro
y4acTia, BLINE TPY3a WM IIABYHECTH, qF - ANsA HIDKHEro yda-
CTKA IIenx, ByKe rpysa uny miaasyuectu), KH/m;

JUTUHA BEPXHELO YUYACTKA Nermt (OT Ipysa. NI IUBBYIeCTH 0 KIF03a), M3
MUIUHA HUKHETO YH8CTKa uenu (OT rpys3a WiIHM NNaBYHeCTH MO
AKOPR), M;

BePTUKANLHAS IIPOCKIMA CBOGOZHOIO IIPOBKCA Memm, M;
mJIOMAaSb DOHepeYHOro ceueHus obwiero spexa uenu (F - gas
BEPXHEro yHacTKa Hemn; F'* - U HIDKHEro yuacTka mens), M2;
mogyns ynpyroctn uenu (E - gna Bepxuero yyacrka nenu, E¥ -

JInsg HUMKEHero ydacTra), kila.

Pacuer eoMeTpPIRYEeCKHX 1 CIUIOBBIX XAPAKTEPHCTHK Leny ciaelyeT npo-

M3BOAUTE N0 IPUBEXCHHEIM HYIKE HOPMyNaM ¥ B TOH JKe O4epPeIHOCTH.

B.6 IlepBonavyaabHoe COCTOAHME AKOPHOI CHCTEMAI

TlapameTpst a5, a1, M, UeIHBIX JHHITT Heo0XOMIMO BELICIATE M3 BRIPAKEHIN
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a,=H,/q, (B.18)

ay*=H,/q*. (B.19)
Benmuuna Ny, M, AOMKHE HAXOEUTRCA M3 YPABHEENR

145 = chlhe T , a* (h chf‘i), (B.20)
ax al q a, 8

*
B KOTOPOM BEIMYMHEL Xy, » Xjc CBH3AHBI C Tjyc GOPMyTaMHU

*
e _ Ars}{sh The "y 9-], (B.21)
a, a,* H
(s
= Arsh 2% 4 gh e ¢ G] (B.22)
a, \a; a,* H,

Bnecs B pacueTnnx ¢GopMynax mepen camsosoM G TpebyeTcs mpuHM.
MATH 3HAX <ILTIOCs, ecnu cuia G HanmpaBneHa BAW3 (K IIeNM NOABENIEH rpya).
B pacuerax axkopHbIX nemeit ¢ nnaByvecThio (cmna G mHanpasiieHa BBepX) B
dopMynax Iepes CHMBONOM CIeAyeT NPUHHMMATL SHAK ¢MHHYC#.

Vpasrerue (B.20) mxmouser B ceba seipamenna (B.21), (B.22) nu

JOIKHO peinathea nopbopom. Kopers ero ﬂIc rpabuvMecK MpeACTABISeTCS

KaK adcrcca TOUKH IepeceyeHns npaMoi

f1=1-/ar* (B.23)
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C KPUBOIi

L * b4 Xy
f,=ch¢ 4+ 3 {cpin _op Xt (B.24)
a, 9 q a, al
IIpn noxfope HeoOGXOANMO 3a1aBATHCH SHAYCHUAMU n;c, pacyersl BeCTH
B Tabawumoii Gopme. B pesynbTare pemeHMA ZOJMKHEI GuITh OnpeyieNeHsl na-
*
PAMETPR! My ,X1A» X1C.

Bemuuwnnasl Mi*, 1¥*, M, creayer onpefiedATs o HoOpMyraM
"11*" nlc*+x1A'xlc’ (3'25)
1y *=Sp+a;3*sh(n,c*/a;*). (B.286)

TopusoHTaNBHYIO NiCy, M, M BEPTHRAJIBHYIO §jc, M, HPOGKUMU CBOGOJ-

HOrO NPOBHCA HAMKHEIO YUACTKA I[eNM clefyeT HAXOAUTL U3 BRIPAIKeHMIT

The= Mt =oar E 2o ajsh Me (B.27)
l

bre = a;(ch The _ J (B.28)
a;
Topr3oATANLHYIO HPOEKIMIO Nj, M, U AIUHY 11, M, cBoozHOrO MpoOBHC2

BCei e HeoGXOXIMO BEIYUCIATSE I10 hopMyaam

. HS
n =0t o ax hn" e

EF EF ' (B.29)
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1, =S +ajsh e, (B.30)

a,

Honmoe maTasxenue Tyas KH, OOM B KJII030BOM TOYKE N BEPTUKATBHAS CO-

crapnstonas Vi, KH, 9T0ro BATAIKEHNUA JOKH! CUPEfe/ATECH U3 BEIPAIKEHUI
Tia=Hich(x;a/a1); (B.31)
Via=H;sh(x;a/21). (B.32)
Honmnoe natskenne T)c*, KH, Uem HHKHEro yuACTKA B TOYKe KpenJe-
HMA TPY3a (IL1aByuecTH) X BEPTHKANLHYI cocraBagiomyio Vic¥, kH, TpeGyer-
Cs1 HAXOAUTE 110 opMynaM

Tic*=Hich(mic*/a1*), (B.33)

Vic*=H;sh(nic¥*/ar*). (B.34)

B.7 Pabouee cocromnme AKOPHOH CHCTEMEI

TopymorTansnyio sarpysky Ha fxops Hy, KH, CIeRyeT onpenesisTs ¥3 BRIPOKSHIT

Hy=H;+R, (B.35)

rae R - BHemmuas cuna, kH, neficTBYIOIad Ha BRIASNEHHLIH ANg pacyera

YHACTOK (118BYUEro COOPYKEeHMA.
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leoMeTpu4ecKne M CUIOBble XAPAKTEPHCTHKU AKOPHOIH menu HeobXxo-
AUMO BBIYHCIAATHL ITo dopmyaaM (B.18)-(B.34), B KoTopulX uHZexe 1 posxen
6LITH 3aMeHeH WHAeKcoM 2.

TopusoHTANBHOE NepeMelneHMe U, M, INaBYUEro COODYIKEHUS CJefyeT

onpeleNnAaTbh U3 BLIPDAIKEHNST

u={; -m)- 0 -n)+ R[E?-I;: + %J (B.36)

B.8 dAxopume cucTeMBI ¢ KOPOTKHMHM Nensamu 0e3 NOXBecHHIX

rpy3oB Mau njasydecrtei

IIpit nocTaHOBKE Ha AKOPA IAABYUYIX COOPY:KEHUI C IIOMOINLIO KOPOT-
KHUX Ieneii Ge3 DOABeCHLIX IPY30B MJIH ILIaBY4ecTeil pacuernl AOMycKAaeTcH
TMPOK3BOAUTEL B HPEAIOJNOMKEHNI KAK OJHOCTOPOHHeif, TaK M JBYCTOpOHBEIl
paboTsl AKOpPHOI cucTeMbl. B KauecTBe RCXOSHBIX NaHHBIX AJA pacdera co-
ri1acHo pucyHiry B.3 enexyer npuHUMATE BeIWUMHEL:

H, - TOPM3IOHTANLHYIO COCTABARIOINYI0 HATAMEAWA NOeau B NEPBOHA-

yaneHOM cocrosHun (pacnop), kKH;

4,4 . A TRORECTH ST AIMHA! TIEPENEE] I TEUIOBOH Nereit B Bage, KE/M;

{;,C - BePTUKANLHBIC IIPOeKONK cBOGOAHLIX IIPOBHCOB liepeguelf M THLIO-
BOI ueneit, M;

S,§ - BSIMHBL Nepefineii 1 TELIOBOK nemneil (OT KAO30B O AKOPEH), M;

E,E - Moayam yopyrocru nepegneit i Tenosoif meneit, xlla;

F,F - IUIOHIAHM MOnepevHLIX cedeHMii ofimero 3BeHa nepefHeil U THLIOBOLL

neneit, 22
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a - OOBIKHOBeHHAA (IpaMan); 6 - HepeKpecTHAs (TOAKMIBHAN)
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B.9 Oxuocropoannan paGora aKopHO# CHCTEMET
B nepsonauasibHOM COCTOAHUU PACHETh! CJeLYyeT TPOUIBOAUTE IO IIPH-

BefleHHBIM HInKe dopMynaM ¥ B Toil ke ouepegnoctu. Ilapamerp a;, M, nen-

HOIl JIUHHI BEOGXOZUMO ONPe/eNNATh U3 BRIPAKeHNST
a;=H,/q (B.37)

Besmunnst M1 *, X1, X1A, M, HAAAEKUT BEIIUCAATE IO (OPMYIaM

2 _ 2
= 2a,Arsh 35 28" (B.38)

n 2a,
Xyp = a‘Arthg-—%r];, {B.39)
Xy, = Xyp + 1. (B.40)

TopusonTanbHasg IIPOEKUHA 1), M, CBOGOJHOrO HpOBHCA Hemy AOJIKHA

onpenesifiThCa U3 BhIPaKeHHU A

n = s S (B.41)

B mepRoHaYANBHOM COCTOSHMM HOJNHOe Harasenue Ty,, xH, nen#d B
uenHoit onope (KJII03080i TOMKe) M BEPTUKANLHYIO COCTABNANOIIYI0 V1A kH,
3TOr0 HATAMEHNA CleAyeT HAXONUTh 00 (opMysam

Tia=Hich(xia/2;), (B.42)
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V1A=Hlsh(x1A/a1). (B-43)

Hoanoe Harsxenne Ty, KH, nenu B TOUKe KperyieHns K SKOPIO 1 Bep-

TURANbHAS cocTapngwmas Vg, kKH, yeuwnna Ha Axops LOMKHEL OnpeesaThes

¥3 BeIpasKeHui

Tip=H;ch(x;p/a1), (B.44)

Vig=Hish(xyp/a1). (B.45)

TopusonTansias cocTaBIAOMEaA HA AKOPL paBHa H;.

B paBoyeM COCTOSHHH TOPH3OHTAJNBHYIO Harpysxky ua saAxops Hjz, rH,

(pacnop B Henu) HEOGXOAHMO BLIMMCIATE M3 BEIPAMKEHUA
H2=H1+R, (5.46)

rge R - suemnsas cuna, xH, peiicrsylomas ma BhigenesHslil Aiaa pacuera
Y4ACTOK IJIABYero COOpYMeHms.
TeomeTpuyecKkse ¥ CHIOBLIE XaPaKTEPHCTHRYM CJEAyeT HAXOAUTH 110
¢opmynaM (B.37)-(B.45), B KoTOpEIX MHAEKC 1 ZOMKEeH OLITHL 3aMEHEH MHIEK-

coMm 2.

TopHaoATANBHOE HepeMellieHre COOPYHeHRd U, M, HeoGXoauMo onpege-
NATH U3 BHPANKEHN

u=ngm. (B.47)
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B.10 [sycroponunsan padoTa AKCPHOMH CHCTEMBI

B neppoHauasLHOM COCTOSHHM pacuerbl AJs HepejgHeil M THIIOBO Le-
neil cAeyeT NPOUIBOAWTL PaspenbHo no dopmynaym (B.37)—(B.45).

B paGoueM cocTOSHHHM NP HECHMMETPHUYHON CHCTEMe yAep>XaHug Ha-
pameTpH! 83, &,, M, NENHLIX JuHui nepeAmeit 1 THMOBONK ueneii neobxogumo

BEIYUCIATH U3 CHUCTEMBI ypannennﬁ

a8, -q8, =R (B.48)
a% +xa - a}82(a,0 +8,5) = (x - w)alai]’
ba

TR Y= T (B.49)

b =%Js2 -&, (B.50)

=157 -2, (B.51)
2
c=08 (B.52)
bEF
5=08 (B.53)
b°EF
S

X== [(b + E)~ _.‘li (n; + ‘ﬁ;)], (B.54)

=g]

VY=2a,6+3,G. (B.55)
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3xecsy E panee CGyxsermnle ofosHaUERIIT € YEPTOIl OTHOCATCR K TELIOBOMN:
1IeMH.
TopuacETaNLHEIE HAUPYSKII HR2 AXOPA H,,—ﬁ._,,, rH, zomxunr onpene-

IATHECA 110 hopMynam
H2 =Qg8a,. (3.53)
H, =qa,. (B.57)

B paGotteM COCTOSHIHN reOMETPHYECKIe H CIUIOBRIC XaPAKTEPHCTHRY AR
mepenneii M THOBON Iemeli, a TAKIKE HATPY3IKM HA AKOPA HeoOXOAUMO BHI-
qHeaaTL us Bmpawemntii (B.38)-(B.45), B xotoprx umzexc 1 xomxern GLITh
gaMeHeH Ha 2. F'opu30oHTANLHOE NepeMemenre COOPYIKEeHHUA CAeNyeT HAXOOUTE
no ¢opmyne (B.47), B KoTopyo Heo6XOZMIMO NOJCTABMATE 3HAYCHIIA XaparTe-
PHCTHK IIepexHeil menu.

Ipn cumMeTpruBoil AKopHOt cucTeMe TpeSyeTca NPUHIMATH

q‘= qi C =G S_= 5; a =& (5.58)
Mm=Tsn, =NgE=EF=F.

B.11 Sixopunte crcTeMLI ¢ KOPOTRHMHA NCNAMYM B € NOARECHLIMI IPY-

3aMH HJIH NJABYy4YEeCTAMH

Ilpu mocraHOBKe Ba AAIKOPA ILIEBYYMX COOPYMKEHWIH C IIOMOILI0 KOpOT-
RUX nerneff ¢ MOABeCHLIMH IPY3aMM HIH INIABYYSCTAMM PACYETL! NOINYCKAETCHA

HPUMSBOAMTS B LPELIUKEHMM OJHOCTOPOHHEH pudorhl HKODHOM tueremsl, B
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KauecTBE MCXOMHBIX JAHHBIX JUIH PACYETA COrNACHO PUCYHKY B.4 MOMSKHBI NpUHM-
MaTHCA BeIHYUHBL

H{ -

G -

Qq*.

S *® -

¢ -
F,F*.

E.E*.

FOpH3OHTANEHAA COCTABIISIOIAA HATAMEHNA UeNu B IIePROHa-
qanbHOM cocTosHUK (pacnop), KH;

cuia TAMeCTH (Bec) B BOJE NOXBEIIEHHOrO XK IeNH I'PYsa UMK Bui-
TANKMBAIOMAA CHJIa TIABY4YeCTH, RH;

CIJa THAXKECTH eAMHUIB! ANMHBI len B BoAe (Q - X718 BepXHeEro
YYaCTKa IeIld, BHOle IPysa MAH MJABYHECTH; % - ANA HIMKHEro
y4acTya nemnu, BusKe Ipysa nam niaasydectu), kH/m;

JNMHA BEepXHEro ydacrka nenu (OT KiMo3a A0 rpyse UM miIaByve-
cTH), M;

JUINHA HUXKHETO YYacTKa Ilely (OT rpysa MM IUIaBy4ecTH [0 fAKO-
pa), m;

BepPTHKANBLHAS OPOEKIUd cBOGOAHOTO DpOBMCA LIemu, M;

IIolia s HOoNepeyHoro ceueHun ouiero apesa uenu (F - xus Bepx-
HEro y4acTka uems, F¥ - nns MmskEEro yuacTka nemr), mM2;

MOARynb ynpyroctt mend (E - fus BepXHero ywactka, BE* - xad

HHKHETO yuacTra), Klla.

PacyeT reoMeTpmyueCKNX 1 CHJIOBBIX X8DAKTEPHICTIK Ienn craenyer npo-

M3BOJUTE MO NPUBENEHHLIM HUKe (HopMyJaM U B TOM Ke OUePefHOCTIH.

B.12 IleproHauansa0e COCTOARNE SKODHOMR CHCTEMEY

* >
Ilapamerput &y,24, M, HEHHBIX JHUHNA BeOOXOZUMO BEIYHMCIATL M3 BHIPA-

sKeHMI

Hl
a, =—=-, B.59
=7 (B.59)
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as =8 (B.60)
q
Bemuuuna X;C' M, LOJIIKHR HAXOXUTRCA M3 ypaBHEHHA
£=(ch5‘A—ch§1—°-]+-qT(c i“.i-ch’if]. (B.61)
a, a, a, q a8, a,

* *
TAe BeJNMMMHBH Xja, X1B» X1 CBA3AHHL € Xjc COOTHOLICHHAMH

%5 _ prenfsh Xic _S. (B.62)
8, a, a; )’

.}Eﬂ = Ars shi‘_’._c + _9_], (B.63)
B.‘ a\ Hl

L A,sh(shi‘l__cii+_s—°_). (B.64)
a, a;, H, a,

3necs 3gax "nuioc” mepex cumsoioM G cleayeT NpUHMMATE NPU pacye-
Tax AKOPHHX Henell ¢ MOABECHBIMM IPY3aMH, a 3HAK MHUHYC - AJIA HEmeit ¢
ILNABYYECTAMH.

Vpasraeaune (B.61) HeoGxogumo pemaTs mnoxgGopom. Kopenn ero xfc
rpadurgecKy OpescTABAsETCA KaKk afcmucca TOUKM IepeceveHua mpamor fic

KpuBoii f,, ypaBHEHNA KOTOPAIX IPEACTABIEHLI COOTHOIEHHAMU
g
£, ==, (B.65)
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g =|chXe _enXic ) L (ch -ch 5&) (B.66)
a; a, q a, a,

*
ITpu mozGope HEeo0X0AUMO 3a4aBaTLCH 3HAYEHUAMHM X, PaCYeThl BECTH
B raGavunoit gopme. B pesynnTare pemieHMS JONAKHE OHTH onpefeNeHsl na-
* *
pPaMeTpur X6 X1 X100 X1A -

Beuuuusl Njc,M» M HAIEKAT BEMICAATS N0 HOpPMyIam
. = Xie = Xypo (B.67)
Ny = X~ Xyc + Xig = Ky (5.68)

TopusoRTambHYIO Tic» M, H BEPTHKANBHYIO ()¢, M, Opoeximu ceobox-

HOT'O NPOBUCA HMIKHETO YHACTKA 1eny CjleAyeT HARXOAHUTH 13 BRIpaKeHnA

H,s'
M. = et = EF (B.69)
{o=a (ch ’:'c -ch ’;") (B.70)
2 1

TopusonTansHy0 UPOBKINIO Ty, M, CBOGOLHOrO HpPOBMCA BCelf memm

Heo6XORUMO BENMCINATL 0O (opMmyse

. HS HS
n,=m+,—E—:i;+-E‘F—°. (B.71)

Tlonmoe marmmenne Tjn, KH, ¥ BepTMRaJNBHAf cocraBiadmoman Vi, ,

xH, yeunua B tennoit onope ZOMMKHBI ONPEZSNATHCA U3 BBIPAKEHHMN
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T, =Hch2n, (B.72)
al
V,, =Hshla, (B.73)

1

*
Ilonnoe maraxenne Tyc, RH, menu HU:KHEr0 yyacTKa B TOUKE Kperwle-

HUA rpy3a (IUIABYYECTH) H BePTHKANLAYIO COCTABIAIOMIYIO Vl*c. kH, Tpebyer-

€1 HAXOAUTH N0 hopMysaM

X4

Tje = H,ch =5, (B.74).
a,
. Xy
Vie = Hysh . (B.75)
1

Ilosnnoe marsamxenue Typ, kH, lenu B Touke kKpemueHUA K AKOPIO M Bep-
TUKANBHYI0 cocrasasawomyo Vg, KH, ycuaus Ha AKOph cjlefyeT BBIYHCIATD

Y3 BHIpaKenuit

*
Xip

T, = Hich X2, (B.76)
al

V,p = Hysh 212, (B.TT)
a;

Topusonranbias cocTaBIfAIOmMAaA YCHINA BA AKODPL pasHa H;j.

'
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B.13 PaGouee cocroaane AKOPHOI cucTeMbl

TopusonTaNnbHEYIO HATPY3KY Ha axopb H,, kH, HeoGxopumo onpegedsTs

1o hopmyne
H,=H, +R, (B.78)

rge R - suemmBga cuna, kH, geiicrpylomas Ha BBIKeJIEHHBIN X151 pac-
YeTa YYaCTOK ILNABYHEIO COOPYH{eHM.

TeoMeTpuuecKne M CIJIOBEIE XapaKTePUCTUKX AKOPHOII Ifeny AOMIKHEI
BuIvuCaATECE 10 Gopmynam (B.59)-(B.77), B xoropeix ungexc 1 ciaemyer 3ame-
HUTE Ha 2.

Topn3orTaNBHOE mepeMelneRie NIaBydero COOPyKeHusa 1, M, HaAdeHRNUT

oupeAeNnaTE U3 BHIPAKEHNI

u=n, -n,. (B.79)

B.14 fixopHEie CHCTEMBI ¢ AXMHEHKMME LenAMM Ge3 NOABECELIX rpy3on

HIAR naaBydecTeif NIPH HAKIORHOM XHE

Hpu sHavweHHAX M3MeBEHUR IMIYOHHEBI (PasHUILI [AYOUH BOAEL ¥ KJIO38
1 KODA) K TOPU3OHTANLEOR npoexknuu nenn Gontme 0,02, pacueThl AKOPHBIX
CHCTEM PeKOMEHAYeTCR BLITONHATDL ¢ YYEeTOM HAKJIOHA AHA AKBATOPHM.

TIpi nocTaHOBKe HA AKOPh IUIABYYHX COOPYXKeHHMI ¢ NOMOINBLIO JANHH-
HBIX meneil Ges mopBecHbIX IPY30B UM NuaBydyecreil NPW HAKJIOHHOM OHE
PacyeTnl JONYCKALTCA MPOUSBOAUTL B NPEANON0AEHMH OMHOCTOPOH e paGoTE!
AKXopuoil cucreMil. B xadecTBe MCXOAHBIX AAHHBIX AJIA PACHETa COTJIACHO DHi-

cyHKY B.b ZOMKHLI NPMHUMATLCA BeIUUMHEIS
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T
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R — — e 1=
R i H, /AN

a - OpH IPAMOM YKJIOHe KHa; 6 - Opu o6paTHOM YKJIOHE AHA

Prcynor B.5 - PacueTsrle CXeMH ANA LIMHEOH menu 663 MORBeCHBIX

rpy30B MAH NaaBydecrei
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H; - ropusoHTANbHASA COCTABIAIOINAA HATAMEHWS LENN B IePBOHSYAJD-
HOM coctosHun (pacmop), kH;
q - CHJa TAMEeCTH eAMHMULI ANHHH lenoy B Boge, xH/x;
4. - BOJBLINIEHME KJIO30BOI TOYKM HaJ MOBEPXHOCTHIO AHA B IEPBOHA-
YaJLHOM COCTOSHUU, M;
- BEnnHa genH (OT XKI103a A0 SKOpA), M;
MOZYJb yOpyroctH nemnu, Klla;

- IIOIHaKL HMOMePEeYHOrO CeweHNA o6uiero 3BeHa neny, M2;

Lol > B < s I /2]
[

- YKIOH jHa, i=tgyp, ¢ -yron maxksoHa (OpI NPsIMOM YKIJIOHE JHA 3HA-
yenuq i B pacyeTHRIX Popmysax Eeo6XOXUMO NPHEBRMATEH CO 3HAKOM
ILIoC; IpyY o0paTHOM YKJIOHE - CO 3HAKOM MHHYC).

PacueT reoMeTpHYECKHX M CHJIOBBIX XAPAKTEPUCTHK LEON CIeAyeT mpo-

M3BOAUTL OO0 NPUREIEHHBIM HUKe GOPMYJIAaM 1 B TOH 3Ke 0YepegHOCTH.

B.15 HepBorauatbECE COCTOSHHE SKOPHOM CHCTEMET

ITapameTp a1, M, HenHOH JAMHMKX HeOOXOAMMO BEIMMCAATL U3 BBIpaKe-

HNA

ay =—L . (B.80)

Besmmamma x1a, M, HAXOAKTCHA U3 YPABHEHNA

& Xia ;2 i i H,S
S fenXia o 11 |- fx, —xy)- 2 B.81
a, ch a, 1 a, (ia — 1) a, EF ' ( )

rae X, = &,Arsh(i) (B.82)
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Ypasaenue (B.81) caexyer pemares nogbopom. Kopexs ero rpaduuecku

npeficrapifeTcs Kak abcumcca TOUYKM nepecedenua npamoil f;c xkpusoit fa,

YPaBBEeHNA IKOTOPLIX NPEACTABJIEHH COOTHOLLUICHMAMW

f, = EL, (B.83)
a,
X i i H,S
f,={ch=A _J1+1{* |-— - - B.84
( _— ]al(xmxm o B (B.84)
Bemmuuny 1), M, CIeXyeT BRMUCAATS N0 dopMye
N = Xpx ~Xpge (B.85)

TopraoRTANIBHYIO IIpoeKIMIo T,, M, AxuEY lj, M, cBofoxHoro mposuca

meny HeoGXOZEMO HAXOXUTDL M3 BRIPAIKERMIT

. aH [ Xia
=N+ Sh-——-—i). (B.86)
' " EF a,
xlA 3
11 = al(Sh —;— - 1] . (3;87)
1

ITonmoe matmxenue Tya, KH, nenou B KI1030B0 TOYKe X BepTHKANLHAA

cocraBngioman Vs, kK, aT0ro HaTssenns JOMKHE BHYMCIATHECS 0O HopMy-
Jam
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Xia
Tia = chh-;—-, (B.88)
1
Xia
Via = HISh‘a— . (B.89)
1

Bepruraneuyio cocrapnawomyio Vig, xH, yennna Ha Axops Hagnesxur

OppeneJIATE U3 BRIPAKEenUa

V,, = iH,. (B.90)

TopnsonTantuas COCTARIAIMAA YCHIUA HA AKOPb paBHa Hj.

B.16 PaGouce cocToamnye AKOPHOK CHCTeMbI

TopusorTAaNBHYIO HArpysKky Ha AKoph Hp, KH, (pacnop B uenu) crenyer

BEIYHCARTE 1o dopmyne
Ho=H,+R , (B.91)
rae R - BHemHAA cuiaa, kH, neitcrByioman Ha BhIAENeRHER ANd

pacqeTa y4aCTOK NJI8BYUero COOpyKeHH:.

Tlapamerp X4 HeOOXOZMMO HAXOAUTH U3 BRIPasKeHUS

(B.92)
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I'eomeTpnueciiie 1 CHJIOBBIE XAPAKTEPUCTUKM €M AOJIKHEI onpejie-
nsaThHCH U3 Bipaxkenuii (B.80), (B.82)-(5.90), B xoropuix nHAekc 1 Tpebyerca
3aMeHUTHh NHZEKCOM 2.

Ilepememnenye IIaByduero COOPYysKeHus U, M, CJeLyeT BLIYHCIAATEL o dop-

Mmyne

w={n; _n;)_(_lgb_)éﬁ, (B.93)

vi+i* EF

B.17 flwopnnie cHereMsl ¢ XAHHELIMKE HEOAMM H € NOZBECHBIMH IPy-

3AMH HJIH IJIABYYECTAMH UPH HAKAOHHOM JHE

IIpn mocraHOBKE HR AKOPA ILIABYYHX COOPYKEHHMil ¢ DOMOINBIO JJIMH-
HBIX Leleil ¢ NOXBEeCHHIMIK I'DY3aMM HJIM ILI1ABYyYeCTAMHU PU HAKJIOHHOM [He
pPacueTe! JONYCKaeTCH IIPOMABOAUTH B IIPeMONOKEHNH ORHOCTOpPoHHEH PaboThl
AROPHOI1 cucTeMEl. B KayecTBe MCXONHHEIX AAHHBIX RJARA pacyeTa COrNAacHO pi-
cyukam B.6, B.7T 1omman: IpHAMMATECE BeJIMUUHEL
H; - ropusoHTanBHAsA COCTABJAAIOMAS HATAMKERUA NENH B OepBOHAYAIb-
BOM cocroanuy (pacoop), kH;
G - cmua THMECTH B BOLEe IIOXBEINEHAOro K Uemy rpy3a HJIH BHITANKH-
BaWINAA cusa ILnasyuecTtd, KH;
q, g¥ - cnna TAMKeCTH eQUHUOE AJAUHEK Teli B BoAe (q - X1A BepXHEro y4a-
CTKA lenu, BHIIE I'Py3a WIH NIABYHECTH, q¥ - ANA HUMHEr0 YH&CT-

Ka Ifelld, HUlKe rpysa i miasyuects), KH/m;

Sp - AnMHa BepxHero yuacTka uemy (OT rpysa MJIH ILIaByYecTH N0 KO-
3a), M;

S* - pruHA HMMKHErO yuacrka menmd (OT AKOPS A0 I'pysa WM IJaByye-
era), M}

€1 - BO3BHINEHHE KJIO30BOM TOYKIH Ha MOBEPXHOCTHIO JHA B IEPBOHA-

YANBbHOM COCTOAHHH, M
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a - Ipy MPAMOM YK.IOHe fHA; 6 - npy o0paTHOM YKJIOHE ZHA

PucyHok B.6 - PacyeTHble cxeMsl A1 A TUHHOK HEMH C NOABECHBIM
8 4 rpyaom
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a
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1 Vi
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D
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a - Opu IpAMOM YK.I0He fHA; 6 - OpK O0pPaTHOM YKJIOHE AHA

Pucymor B.7 - PacueTasie cxeMbl gNA ATUHHON HEIH ¢ MJIABYYECTHIO
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3HAYeHus 1 B pacueTHHX POPMYNAX CaeNyeT IPHHMMATE CO 3HAKOM

"moc”; Opu o6PATHOM YKJIOHE - CO 3HAKOM " MHAYC');

F, F*. nnomens nonepeynoro cedenus ofmero sseua menu (F' - nns sepx-

- YKJOH pnHa, i=tge, ¢ - yron maknoHa (uZpH OpaMOM YKIOHE AHA

Bero ydJactka genm; F* -pna musxuero yuacTxa nemm), m2;

E, E*. mogyns ynpyrocrm nenu (E - pus Bepxmero yuacrxa, E* - xna

HIDKHEro yyacrka), klia.

Pacuerst reOMEeTPHIYLCKUX ¥ CHJIOBBIX XAPAKTCPUACTHK Nen HeolxoanMO

TPOMABOAMTS DO HPUBEAEHHKIM HUsKE HOPMYNaM M B TOi 3Ke OYePesHOCTH.

B.18 Ilepronayankuce COCTOAHNE AKOPHOIN CHCTEMEX

Ilapamerper ag, a1%, M, HNEOMHBIX JIMHAM JOJIPKHE] ONPERENATHCE M3 BhIPa-

SHeHuit

14

H,
a, =—*
' q

Beamumuay Xjc» M, CeAYET HAXOAUTL M3 YPaBHCHN

El_:(chf—‘—‘——chﬁi]+%[chﬁ?-— 1+i’)-—
q a

a, 1 a, 1
’
i N -
- ;;—(xm — Xyt Xy — xm)"‘ ;,_[‘E’F’- + ‘F‘:%.‘)Hn

rae BeJIMYUHEL X)Cs X1A CBASAHEI C X]c COOTHOMIEHMSMU

36

(B.94)

(B.95)

(B.96)
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ST Arsh[sh Xie 3 .CL), (B.97)
a, a, 1
Xya X, G
~1A = Arsh -—‘-’— + — .
s fee 2,
nmapameTp X, Heo0GXOAMMO BBEIYHCIATL OO (opMyJie
' = ajArshit). (B.99)

3pnech ¥ xanee B pacuerHulx ¢opMynax mepex cumbonoMm G Tpebyercs
OPHHAMATE 3HAK “mIIOC , ecay ciuya G HanpapieHa BHH3 (K UeOH IOABEINER
rpy3). B pacuerax SKOPHHX Uene#k ¢ mnasydecrsio (cuna G Hanpasnena
BBepx) B hopmynax nepes cuMBonoM G creayer NpHHEMATL SHAK MMHYC .

Vpasnenne (B.96) BrmouaeT B ce6a supamenua (5.97)-(5.99) n xyomx-
HO pemarsca noafopom. Kopenb ero xjc rpabudecku NpeACTABISETCH Kak
afciucca TOYKM mepecedermsa npsvoit f;¢ Kpupoit f;, ypaBHeHUS KOTOPBIX

IpeacTaB/IeHBl COOTHOINSHHAMKI

- (5.100)
al

f, .—.{chx ch"‘“) [ch}lc—-\h*ri‘)-—
a, a, q a,

. (B.101)
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Ipn nmoaBope HeOGXOAMMO 3a%aBATHCS 3HAYCHHUAMY x{c, pacyeTs! BeCTH
B Tabnuunoit dopme. B pesynnrare pemenns ZomuHE GnTh oupeneseHHl Ha-

Y .
paMerprl Xjc, X, X100 Xyp-

BexuuuBs nicsN1» M, BeOGXOAMMO BEMMCAATE 10 GOPMyNaM
M. = Xge — Xip, (B.102)
T = Xya — Ko +X{g = Xig- (B.103)

Topu3oHTaNBHYO 0., M, U BepTurameRyio (., M, Npoexmuu ceoboz-

HOI'O IIPOBHCA HMMCHETO YHACTKA LeNN cjaeayeT Raxoxnurb U3 Bmpameﬂnﬁ

.  Ha Xie .
Mie =M + EF (Sh =2~ )n (B.104)

Cic = a;(ch-’%’ V141 ] - i['q;c + _I-_I,_S_J . (B.105)

: EF

TopusorTanbHyI0 IpoeKDMIO Ny, M, ¥ KAHHY 13, M, cBoGOAHOrO NMpoBUCA

Bceli nenm HeOGXOAMMO BEIMUCIAATE 110 dopmynam

.  Haj X .}, HS
= i+ ==, B.106
M =M + EF (Sh 2l ") EF ( )
o] oh Xic
l, =8, + a,(sh—, - 1]- (B.107)
a,
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Ilonnoe maraxenne Tl a» kH, nenx B nemuoit onope n pepruKannHasn

cocraBnAwman V,,, kKH, 3Toro marsikeHNA XOMKHBI OUDPeAENATHCA U3 BLIpA-

SHEeHHHI

T, = chh%-, (B.108)
1
Xia
VIA = H,sh —a——'. (5.109)
1

Tlonnoe marsmenne Tyc , KH, Oeln HEKHEr0 yyaCTKAa B TOHKE Kpemne-

HHUA Ipy3a (IW1aByYecTH) M BePTHKANBHYIO cocTapisiomyo Vyc , KH, Tpebyer-

¢ HaXoAUTE no GhopMmyram

X
T = H,ch:‘f—, (B.110)

X
V., =Hgh—x. (B.111)

BepTHKaABHYI0 COCTARAMIOMYIO Vig, ¥H, youma ma  axoph ciegyer
BHIMHCJATE X3 BREIPAYKEHNAS

Vyp=iH; . (B.112)

TopuaoHTAARHAS COCTARJIAIOMAA YCHAMA HA SKOPL pasua H;.
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B.19 Pa6ouee cocToanse axopHoil crcreMsl

Topusontanpuyo narpysky na sxops Ha, xH, (pacmop B menu) creayer

BBRIMHCHATL IO (hopmyne
2=H1+R , (5.113)

tAe R - soemmssa cuna, xH, zeiicrpyoman Ha pLigenxennbtii nus

pacieTa yYacToK IJIaByyYero COOPYHKEHMs.

NapameTp x;C Heo6XOMMO HAXOAUTh M3 BHIPAKEHNA

’C‘L"“i—ﬂ' ( S) ( x“-—chﬁ-c—]-#qx
a,

1
8, 8, ' s i+t L 2,

X ch——-—~\/_+1) ——— sh-}&'ﬂ-—i - ——§—,+~S—°— .
‘\/_+1 a, a,\EF EF

TAe BeJMYMHEL Xg4, Xgc CBHSAHAL C x;C coormommenuaMn (B.97),

, (B.114)

(B.98), B xoTopeIX UHmeKE 1 ceAyer 3aMEHHTH HA 2; NAPAMETPHI ag, a; He-
obxoxuMo BEIUMCAATE MO dopmynam (B.94), (B.95).

TFeoMeTpuyeCcKHe M CUNOBHIE XADAXTEPHCTHKH IelM AOMIKHBI omnpese-
aaThea no Gopmyaam (B.99), (B.102)-(B.112) ¢ samenoit ungexca 1 u 2.

FOPHSOHT!UIBBOG lrepeMeinesye U, M, JaBy4Yero COOPYKeHHH cCJIefyer
BBRMHICAATH N3 BRIDAKEeHNA

u=n; -ni)- (l l) ( +3 "]R (B.115)

E'F" EF
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B.20 Onpenenenmme ycHamil, cooTnercTByOmEKX Nepexony paGoThl

suopusit nenn or oxIoit pacueTHON cXeMLI i apyroi

fAxopras nens Ge3 MOABECHOrO IPy32 B PACHETHOM OTHOIIEHHH MOMKET
padoTaTh Kax ANMHHAN MNM HAK KOPOTHAA. SHAMEHMN TOPMAOHTANLEOH CO-
ergnatomedt Bavawenus Hy,, xH, menw, coorsercrsyiomme mepexoxy or
CXeMBl ITMHHOA HEH K KOPOTKOM, clleqyeT Onpefenars N0 {opMyJiam

npu popuom pue (ofosuauenusa mo B.2)

2 2
H,, = M. (B.116)

26

OpH HaxJIOHHOM AHe {ofoawadenns no B.14)

, - 98 =) B.117
" olggViett -is) ®111

rie Cap BO3BEINIEHAE KJIOB0BOH TOMKH HAJ TOMXOH KpeILteHusa ne-

1 K AKOPI0, M, 3HAYEHNE KOTOPOTO CleZyeT BRIMHCASTH IO

dopmyae

,
Can =Gy +i['q, +(8-1,) SH, 1 J (B.118)
| :

1
+
Y+it EF 141

Iipn H < Hyy fixopuas umens B pacieTsoM OTHOMEHHN SBAACTCH AJNMH-
HOli, H pacueT ee cJjejyer HNPOM3BOXHTH corjlacHO ykasaHuaAM B.2,B.3 mam
B.13-B.14. IIpr  H > H;; sKopHas menb paGoTaeT Kaxk KOPOTKAsS, PACUET ee
¢lenyer HPOM3BOAMTS COTNACHO yrasanuam B.8.

flxoprag uens © MOABECHEIM TPy3oM MOxteT paforaTs mo opmeil na ue-

ThIpexX pACYETHBIX CXeM:
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nepeas cxema - MOLBeCHOM TPy3 JEMMT Ha JHe, MEPEeR HUM HEKOTOpas
ANUHA BEPXHErO YYacTKA Uell TaK:Ke JeXUT Ha nxe (cM. pucyHOK B.8a);
emopas cxexma - NOABECHON I'Py3 JIeUT HA AHe, 4 UelOb BepXHEro y4a-
CTK& He KacaeTca gHa (cM. pucynok B.8G);
mpembs cxema - IOABECHOM I'PY3 BUCUT HA Ienu M He Kacaercd AHA, &
nepes AKOpeM HMeeTcd HEKOTOpas JJIMHA HIIKHErO yuHacTxa LEeNH, JeMarmas
na aHe (cm. pucynok B.8s);
Yemeepmas cxema - BCA NENb OT KJI03a IO AKopsd He Kacaercd gHa (CM.
pucyHox B.8r).
BHaueHHA TOPUIOHTANILHON COCTABJITIONICH HATAMEHHH MENH, COOTBET-
CTBYIOIME IIepexony pabors! menmM or onxHON pacueTHO CXeMBL X Apyroii, o6o-
SHAYEHBI BeJITIMHEAMN:
H,, - ropu3cHTaNBHAS COCTABNAKINAS HATAMEHUS IleNH NPH MePexope
paGoTH Ieny oT nepBoit cxeMHl Ko sTopoit, KH

H,, - ropusoHTanbHAs COCTABRNAIOLIAS HATAXKEBHMA emy TpH nepexoxe
paboThl menou or Bropoit cxeMul K Tperneil, KI;

Hgz, - ropu3oHTaNbHAS COCTABIAIONIAR HATSKEHNUA HeNM NpH nepexone
eI OT TPeTheit CXeMEI K YeTBepTOoit, KH.

Ipu Besmuruze Haraxenua H < H,y, saAxopras cBask paGotaer mo nep-

BOji cxeMe M pacueT ClIeflyeT BLINONHATH KAK NA aauHnoi nemmn Ges mopsec-
HOrO TIpys3a corJacHo yKasamuam B.2, B.3 wmwm B.14-B.15. Ilpn
H;y < H < Hyy sxopmas csa35 paboraeT mo BTopoil cxeme I pacyeT Clefyer
BEIIOJIHATH KAK ANA KOPOTKOI Ienu Ges MOZBECHOrO Ipy3a COrJIaCHO yKaaa-
Huam B.8. IIpr Hy, < H < Hg, sKopHAs cBR3b paGoraeT no Tperhell cxeMe H
pacueT cremyer BEUIIOTHATEL KAaK AJIA ANMHHON IEOM C IOZBECHHIM IPY30M CO-

ryacBo ykesaHuam B.6-B5.6 wan B.17-B.18. IIpz H > Hy, sxopaas cBAsb pa-

6oraeT no weTneproil CXeMe M PACUET CHeAYeT BRIIONHSTHL KAK JLIA KOPOTI:nit

Uenx ¢ MMOABECHHEIM IPY30M COrnacHoO yxasanuam B.11-B.12.
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a-upy H<Hy; 6-npu Hy, <H<Hys
B-upx Hy <H<Hg; r-upi H>Hy,

Pucynox B.8 - CxeMs! padoThl AXOpHOI mEIuI ¢ NOABECHRIM IPYy30M
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Buauenua narsixenun Hy, ciegyer oupenenars mo dopmynam (B.116)

unu (B.117). Tlpn aToM nox BeUUHHOI S caeAyeT MOHHMATL LJIHHY BEPXHEro
y4yacTKa Oenu (0T KAI03a 0 'py3a), & mof BeJIMYMHOI £ - no3BhIMIEHUE KO-
80BOI TOUKH Haj TOUKOW KPenjeAus memy K IIOABECHOMY I'Py3y, KOrna rpys
JNeKUT Ha JHe.

8nauenne Hy, cnexyer BHEMHCASTH IO opMynaM

upu posHoM gue (o6ozHauenus no B.11)

H _ay8i -t ), +26/9) -2
2k 2c 14

(B.119)

npu HaxjgoHHOM xre (oGosnauexus no B.17)

___als*-¢Y)
Hax = A+ - 1587]

- 4 (B.120)
x {i(s,, N zﬁ} - g\,ks" +26/af =L+ 17)* + 125“}. (
a

(83 - ¢%)

SBHaveHua Haraxenns Hg, creayeT HAXONUTEH U3 pemesnsA ypaBHEHMIL:

npu posEOM aHe (o6osrauenus no B.11)

\Eﬁk + (qS, +G+ q'S')z - JH; +lo+ q'S')z +

+ %[JHL +{@s’) - Hu] =q; (512D

OpH HAKJOHHOM xEe (06o3nayenusn no B.17)
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JH +{@S, +G+ 'S +iH,, ) - {HZ, +(G+q'S" +iH, ) +

(B.122
[JH (@'s* +in, ) - Ha,\hn’]: N )

Kopun aTiX ypaBHeHHI JONKHBI HAXOAUTHCA II0AG0OPOM MM IyTeM mo-
caefoBaTeNbHLIX npubamxenuit o gopmyne

ngl:l} - Hg;) + A(')’ (B.123)

rae T, T+ 1. nomep urepaumit (mpubamaxenmit), r=1,2,...;
A(r) - monpaeka, kH, K BenuumHe NpubMKeHHOrO 3HAYEHMSA Ha-

r
TAMEBUSR Hgk) , BuuKcasemas no dopmyse

Q,(r)
A =~ ok (B.124)
of) - Hesaska, kH, meriuciseMas xax pasHRUA 3Hauemuit nesoit u

mpasoit uacreit ypammenms (B.121) mam (B.122) uopu
Hyy = Hgl);
BCIIOMOraTeNbLHAA BeJudMHa, BeMuciafemas npu Hgye = Hg{k)

no hopmyIam

upu posHEOM sHe (0603ravenus no B.11)

HSk Hsk
\/H qS +G+qS) Jﬁﬁl (G+qS)‘

+ 3 Hy,
|y, +(g's")

(5.125)
-1 s
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Py HAKJIOHHOM AHe (o6oanayenus mo B.17)

Do H,,H(qs +G+q'S' +iH,,) H, +iG+q's +1H“)
\/H qS +G+q's’ +iH“)’ \}H,k+(G+qS +iH.,
H,,ﬂ(qs +1iH,,)

9| JH, +l's + 1, )

(B.126)

—~y1+i?

Ha mepsom mare BLIYMCHEHHUI JHAYEHME HATHAKEHUNA ng zomyckaercs

IIPHHEMMATH DABHBIM Hym0. IIpM DpPaKTHUECKHX pacdeTax ANs HAXOMACHMSA

Hjy AoOOycKaeTes OrpaHMIMBaTECH TPEMA HTepPANUAMH.
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Mpraoxenue B

(pexomengyemoe)

OcHOBEI AMHAMHKM NIaByYMX 06HEKTOR HA AKOPAX

B IJIOCKOM IOCTAHOBKE 3ajayn

B.1 JKecrkocTHnle XapaKTePHCTHKH SKOPDHLEIX CHCTEM H Koa(dunmuen-

ThI JReCTKOCTH NelHBIX OHOp

Tfon secTKOCTHo{t xapaxteprcruioir R(u) sxopmoit cucremsr creayer
NOHMMATDL CBA3b MeXKAY SHAYCHUIAMN BHEINHUX rOPM3OHTANBLHEIX cui R, xH,
AelfcTBYOIMUX HAa IMaBy4yHil 06BLEeKT, M NOPU3ORTANLHLEIMY IePeMelleHUAMH
ofnexTa BHA AKOPEX U, M, KOTOPAR NpUBeAcHa Ha pucyHre B.1.

HeoGxoguno pasnmyuars CHMMMETPHUHBIE U HECHMMETDHYHEIE I'padmuu

R(u) (cuMMeTpHIO ClIeAyeT NOHUMATE OTHOCHUTENLHO HAYAJe Oceil KoopauHar).
Ipn cnMMeTpHuROi AKOPHOHK cucreMe PyHKIMA R(u) TAKIKe CIMMeTPUIHA,
JHecTROCTHAR XAPAKTEPHCTRKA R(u) AOJKBA CTPONTLCA IO RAHHEIM

CTATHCTHYECKMX PACHETOB SKOPHON CHCTCMEI, WM IO ONBITHLIM KAHHLIM, K
HpefcTaBIfeTcd HKAK rpadmyecKd, TAK M AHAMMTHUECKH. AHAJIATHYECKOe
npepcrannenye QYAKIUK R(u) BXOAUT B PACUETHAIC BLIPAMCCHMS AUHAMIYeE-

CKUX Pacyeros.
B ofmeM cayuae XapaKTepHCTHKA R(u) HeMUHeHHAA U AOJMKHA Npex-
CTEBJATECH KPHUBOii ¢ PASNUUYHEIMY YIVIAMM HAKJIOHA o.(u), T.e. PAasSHBLIMM 3HA-

YEeHHAMU KOI(DHUOHUEHTOB JKECTKOCTH HOPM PA3NUYHEHX NepeMelleHHAX u.
IIpxt cuMMeTPUUHON AKOPROI CHCTeMe AHANUTHYECKOE BHEIPANKCHHE JUIS HeJNH-

HeltHOH ReCTKOCTHOM XaPAKTEPUCTUKM CIIeAYeT NPUKNMATL B BUJEe HEYETHOIO
noaunoma (cMm. pucynox B.16)
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Pucynox B.1 - I'paduky KeCTKOCTELIX XapaKTePHCTHK 118
CHMMETPHYHEIX AKOPHBIX CHCTEM
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R(u) = K,u+ K, (B.1)

rae  K;,K, - uncrensue vosdpdunuent.

Snayenusa K,, kH/m u K,, xH/m3, neobxomumo onpeJensiTe B COOTBET-
crsun ¢ rpaduxom R{u) mo pagy smavemmit R u u.

IIpn maneix mepeMemeHHAX NyaByyero o6nexTa HA AKOPAX XapaKTe-
PUCTHRY R(u) JOTIyCKAETCH CUMTATHL JIMHEAHO! W NMpPeACTABJIATL B BUAE IpdA-

MOt KaK ITOKa3aHo Ha pucyuxe B.la
R(u) = Ku, (B.2)

IlocToanmyio senuuuny xoshdunuenra mectrocru K, vH/M, axoproit
CHCTEMBI JOIIyCKaeTcsd ONpefeadTb KaK TAHMeHC yIrila HaKJIOHA JKECTKOCTHOI

XAPaKTePHCTHKH
K = tga, (B.3)
UV aHAIUTHIECKY Yepe3 KOdQPUIMEHTE KECTKOCTY HENHBIX OIop.

Koad@rineHThl KeCTKOCTY AKOPHOH CUCTEMEI ClefyeT OIpeAeiaTh o
¢opmynam

R = i[cw cos® 9, + -I:I~'—sinz S,] , (B.4)
im UM
n 2 H’ Py

K” =Y|C,, sin®§, +—T—‘—cos 9,1, (B.5)
J=1 3y
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rpe  K¥,K7

Kll

Hy,n,

S

n

K*=3C,, (B.6)
i=1

K00 DHIMeATH! KeCTKOCTE SKOPHOIl cHCcTeMH IIpn ro-
PH3OHTANLHLIX HEepEeMeImMeHNAX I[JIaBydelro OOLEKTA
BJIONL Oceif X M yCOOTBETCTBeHHO (CM. pucyHox B.2),
kH/M;

K09QPHUIMEnT HecTHOCTH AKOPHOH CHCTEMEI OpH Bep-
THKANLHLIX TepeMeIlmeHMAX  nJjaBydero obmexra,
xH/m;

COPUIOHTANLHAN COCTARANIOWIAR HATAMCHUS H,, xH,
¥ UOnNHAY TOPUBOHTANBHAA HPOEKUUA T, M, j-ii
AKOPHOIT CBsI3Y;

roopduuMeRT xecTKOoCTH j-if memmoil omopsl, Xapak-
TepH3yIOIMit I3MeHeHye I'OPHICHTANBHONK cocTaB-

azwomet naramenna H, B axopnoii ¢BAsd IpH Hame-
HEHUN €e MOPH3OHTAILHO npoexuuy n;, xH/M;

roobdunrenT JKECTKOCTH j-f1 LenmHOil omopsl, Xa-
pakTepuaviomuit udMeHeHHe BepTHKANLHOIA cocras-

aaomedt HaTHAKEHHA V; B AKOPHOH CBA3K B TOUKE

KpeIUIeHHA K DEMHoN olope IpY U3MeHeHMM DaccTos-
HuA (; 0O BEPTHKANH MeXXAY TOUKAMM KpemreHus
AKODPHOI ¢BA3M K uenHoil onope n Axopwo, KH/M;
YroJl MeXRY ropU3CHTANBHOM IpoeKHueit 1, j-it axop-
HOi1 cBA3M 1 0ch10 X (cM. pucyHOK B.2);

KOIMYECTBO AKOPHEIX CBA3ei.

3navesus senuume Hy,n,,8;,C,y,Coy 8 dopmynax (B.4)-(B.6) nomx-

HbI COOTBETCTBOBATE NOJIOMKEHHIO CTATHYECKOr0 paBHOBeCH CHCTEMbI, OTHOCH-

TeJbHO KOTOPOro paccMaTpuBarTes KoneGaHua Kopiryca 1uiaByvuero o0bexTa.
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55

0

4 - B BePTURANBHOI [110CKOCTH; 6 - B muiaHe

Pucynok B.2 - Pacdernas cxeMa K OIpeesIeHNI0 KosgduuueaTon
HECTROCTH SKOPHO# CHCTeMBL
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Koadpdpunmenrsr mectrocrn C,m.C,‘,‘ nenxoi onopsl Opu padore AKOp-

HOMt CBABK IO CXeMe JNVHHALIX Iereil 6e3 nmogBeCHEIX TPY30B CHEAYET BRIMHC-
n9Th N0 dopyyam:

npu poeHOM ZHe (0003HAueHKMA Beanuuy B dopmynax (B.7)-(B.10) B co-
orBercTBHM ¢ B.2, B.3)

O M = az(D};;D, +D,) (B.7)

Ce = (%:‘)ZCW ®B.8)

e B ; (B.9)
=g (B.10)

IpHU BAKNOHHOM AHe (o6osmauenus B dopmynax (B.11)-(B.14) corsmacso
B.14, B.15)

Ch = 3 - , (B.11)
D, . i
n, —a,(ﬁa+1D,+D, + - 1+i"')
1 V
2

D
Ce =(——~’-) Cns (B.12)

1

V. i
D = - S ] . 3
rxe T e (B.13)
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H 1
D, = 2%~ =, (B.14
: Ton  V141° )

KoagpunmeHTsl ecTrOCTH Chp ® C; mennoit onopsl npu pabore sKOp-
HOIl CcBASH IO cXeMe XKOpoTkOi nenn Ges MOXBECHOro rpyaa CHEeAYeT BHEIYHC-
aars no dopuynam (B.7) u (B.8), B Korophix sHauemus Bexuuna D, u D,

JOJIKHEL ONPe/ieSIATHCS K3 BRIpasKeHuH

D, =-2A__23 B.15

1, T, (B.15)
H, H

D,=-2-—-%, (B.16)
: T!A TﬁB

B arom cayuae ofosHauenus sequyua B ¢opmynax (B.7), (B.8), (B.15),
(B.16) cooreercrByeT o603HAYeHUAM OyHKTA B.8.

Koapdunuentst secrxoctt C,, u Cp mnenmoll omops! npu pabote
AKOPHOH CBA3N IO CXeMe JJIMHBHOM HemM ¢ HONBECHBLIM IPY30M WK NiaByde-
CTBIO CIIEAYET BEMMUCIATE:

npKY POBHOM fHe 1o gopmysam (B.7) u (B.8), B KOTOpLIX 3HaYEHUN Be-

auuna D, u D, ciaegyer HaXORWTh M3 BEIPAIKEHII

p-fu._Uite)  ave (®.17)
Tu JH+(itef T T

D, = _Ih_______!iz_____:;,_q:(H_fq); (B.18)
24 \/-H_:+(V;03:G 9\ T
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upy Haxjoanom zue no dopmynam (B.11) i (B.12), B KoToprix 3Haue-

g penrape Dy n D, crexyeT HaxORNTL M3 BHIPAMEHI]

D, = Yau _ v;izgl__,J,_q_(:v;:c__ i ] (B.19)
24 H§+(V;(‘1-G” e \Te Vv1+i°

H, H, H, 1

q
D, =1 _ _ +-7(—,- ) (B.20)
P T ;;H§+(V;ci(})' T\Te 1+1°

Ilp:t pornom xme oSoamawenis B dopmynaax (B.7), (B.8), (B.17), (B.18)
coorsercreyior B.6-B.7, a npu naxnormoM pime ofosmavenma B dopmynax
(B.11), (B.12), (B.19), (B.20) cocrsercraytor B.17-B.19.

Koadpunmenrsr sxecrkocty  C,, @ C, menxokt onopul npm paGore

STKOPHOI CBSI3M DO CXE€Me KOPOTKO# eI ¢ NOJBeCHHIM I'DY30M WM IJIaByde-
CTBIO caexyeT BEHCAATE Ino dopmynam (B.7) r (B.8), B KOTOPHIX 3HAYEHHH

BenuyuH Dy 11 Dy AOJIKHLL OIpefensIThes M3 BoIPAIKeHUl

D‘_\_'zA___gv_z'c_*_G)__,L Q[X;L_Xa), (B.21)

TTa JHie(p:a) 9\Te T

p,=H_ H, _~+1.(51_2.-i). (B.22)
T’A

Ofioznauenns Beuunn B popmynax (B.T), (B.8), (B.21), (B.22) s atom

CAy4ae COOTBETCTBYIOT oGosnauerusM B.11-B.13.
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B.2 Pacuern xoneGammii niaapyunx 06-eKTOB B JHHEHHOK HOCTAHOBKE

sapaxw
B.2.1 I'epiaonrannaLle KoreGanns

Tipn Mannx KoseSanusx nnapyuero ooneKTa (nuHeiiHAg NOCTAHOBKA

aanay) yacrory A, , ¢!, cnoBonupix KoneGamuil Ges yyera saTyXaHUS clenyer

’ K>
A = fem———— B.23
* T YM+M, ] (B.23)

rme K* - KosbdmmueHT IKECTKOCTH AKOPRBIX CBA3eil IuaByyero

onpenenars no d¢opmyae

ofbexTa UPY rOPMIORTANBHEIX HepeMerMeHusX, ompeae-
JIIeMBIX mo ¢opmyne (B.3) mm (B.4), (B.5)
[npMermTentio ® dopmyne (B.23) KX* =K = tga , kH/M};
M - MHcca HOPIYyCa ILIAByvero o0bexTa, T;
M, - CyMMAPHaA UpPHCOEAMHEHHAA Maccd OY MNHEPIIICRHOIO
BAMAHKA BOXE! M, ¥ AKOPHHIX neneit M,, npu ropmsox-
TanbEsXx RoneGannax M, =M., +M,,, T
SaateHnA TPHCOSAMHEHHLIX MacC BOAK M, IIZ ONaByYNX O6HEKTOB C
pasnmuHoli GopMOil HOABOABOH YACTH AONYCKAETCH BEIMHUCIARTS IO H3BECTHLIM
PEKOMEH/IALAAM U3 TEOPUY KAYKM CYHOB.
Jna nnasyqyMx OprYayosB ® JOKOB Maccy M,,, T, ZONYCKaeTcs ompexe-

JIATE N0 (hopmye

M,, = 3,14pp_ TA, (B.24)

rae P - II0THOCTH BORHI, T/M%;
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Pxy -

roadbduunent, npuHnMaemelit no raéaune B.1, B KoTopoit
ofoonaveno: d - rnyOuHa BOAK! B MecTe YCTAROBKHM, M; A -
AIHHA BOJXH, M;

ocafKa Iapydero o0bexKTa, M;

GoxoBas (IpH MMOmepedHBIX) MK J106oBas (IIPH IPOAOALALIX
rone6anmax) NOABOSHAR IJOMASL MAPYCHOCTH NJABYYero

o6nexra, M2,

Tabmuua B.1 - 3navenns koshoumnuenra yu,

OTHOCHTENIbHAH 3navuenns p,, npu A /T paBeom
ocanKa
T/d 10 20 30 40 50
0,05 0,30 0,62 1,00 1,05 1,08
0,50 0,30 0,62 1,10 1,40 1,66
0,90 0,30 0,52 1,12 1,60 2,02

IlpucoesuuenAad Macca BOASI M,,, T, OTAENBHOI AKOPHON Henu Npu

TOPH30HTAJIBEBIX KoneGaHHAX NOJIMKHA OOPeNeNATHECS U3 BEIPANKEHUS

rme M,

106

= (0,30M, + M { (B.25)

2
13
050G +G) =g’

macca AKopHol cpasym (emy) Ba AnuHC cBoGoAHOrO IpoBeca
€ y4eToM NPHUCOEAVHEHHO0H MacCcsl BOAKL, T;

Macca IOABEINEHHOTO K SKOPHOR CBA3M Irpy3a C yderoM
HPHACOSAMHEHHO MACChL BOAEL, T}

TOPH3OHTANBHAA COCTABNAIOMAA HATAKEHNA AKOpHOH cBA-
an B paGogem cocrosHnn, KH;

cuna TaxecTH (Bec) B BOAe AKOPHOH €BA3M Ha JLNIMHE CBO-
Goxuoro nposeca, kH;

cuna TAMeCTH (BeC) B BOAE MOABEINEHIION0 K CBA3M rpyaa, KH;
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l, - Anuma coofiosioro nposeca AIKOPHOi €BA3KM B paGouem co-
CTOSIHHH, M}
G - BepTUKaJbHAd IIPOCKIHMA CBOGOJHOrO IIpOBeCa SKOPHOMR
CBSI3H, M.

Macey p , T/M, eAMEHULI AAMHLI SKOPHOM HEIIH C y4eTOM UPHUCOeAH-

HeHHOil MacCH BOAL HeOGXO0AUMO BRIYUCIATL N0 QopMyse

p=1303, (B.26)
g
rge 4 - cHna TaMecTH (Bec) eAMHMIE! JTHHEL! Heny B Bofe, KH/Mm;
g - YCKOPEHME CHMLI THKEeCTH.

Maccy M,, T, NMOABEINEHHOro K CBA3Y I'Py3a € YIeTOM IIPHCOSAMHEHHO

MACCBI BOALL CJACAYET ONPeleIATE U3 BLIDAIKEHUA

, (B.27)

rae k=130 . ;na cTanBHBIX M UYTYHHREIX TPY30S;
k=230 . pnamenesoGeTOHHBIX IPY30B.
TIpucoeguuennasn Macca M,,, T, OT BCEX AKOPHHIX CBR3eft NpK rOpH3OR-

TaJILHBIX Konebapnax

M, =)m,, (B.28)

rge |} - HOMEp CBA3H;
n - uuCcHIo cBHA3ei.

YactoTy ©,, ¢!, ceofoanBix KoneGamuit MIaBYYero oGLEKTA C YUSTOM

saryxanusa Heo0XOUMO BLRIYHCIATH 110 hopMyne
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o, =& -0%, (0, <1,), (B.29)

TEe 0, - KoaduIMenT JaTyXaHUS, cl, OIPEeNeNsgeMbli M3 BLIPasKeRns

n, = _ﬂﬁ%m' (B.30)

e P, - KOIpdHMUMEAT DPOIOPIOHANLHOCTH MeMKIY CHJION COIPO-
THUBIEEUSI ¥ CKOPOCTBIO IepeMelneHns Kopoyca oGseKTa.

Koahdunuenr saryxasmsa koseGaHuil Ipuyanos 6e3 ONIBAPTOBAHHBIX
Kopafiiell ¥ IIABYYMX JOKOB JOIycKaercsi HpuHuMaTs n,=0,15 cl, a gna
IIIABYYHX NPHYAO0B C OMIBAPTOBAHHEIMH Kopabiuamu - n,=0,33 cl. [lna nna-
BYYMX BOJHOJOMOB KO3(DOHIIHEHT 3aTYXaHUS PEeKOMEHAYeTCH OPHHUMATH
n,=0,20 c1,

BRemHAA ropUSOHTANBHAN CWIA P‘(t), xH, geiicTBylomas Ha Kopiyc

nnaByyero ofbeKTa NP DPEryiaAPHOM BOJHERMM XOJJKHA ONpeReNIATHCH No
bopmyne

P, (t) = P, sin(ot + 8), (B.31)
rae P, - aMoauMTyZa BONHOBOM Harpysky Ha IMaBydMi o0bexT, kH;
© . uacrora BoJR, ¢l, (o = -2'—1‘75, T - mepuon BONR, C);
d - HavanbHaa dasa.

Koabdunuenr k,, ¢ yueToM saTyxaHus CleayeT onpeneiATh U3 BEIpa-

HKeHnA
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-_ B
n, = Z(NT-:_I\_’I,_)’ (B.41)

o, =¥ -1%,(n, <) (B.42)

KO3(ppuIMedT IKECTKOCTH SAKOPHBIX CBfA3E IIaByuero
ofBexra NIpH BEPTUKANBHEIX NepeMemeBuax, XH/m;

CHJa THXKECTH enuHMIbI o6bema BOxel (o0beMuLlit Bec),
xkH/M;

NJI0maLs BeTepIIHENT, M2}

CyMMapHaf NpPUCOeJHHEHHAA Macca OT HHEPIMUOHHOIO
BiIHARMS BOAW M, M AKopHuIX memest M,, npw BeprH-

KaJNLHEIX Kosnebanuax, M, = M,, + M,,, T}

KoohdUNEEHT NPONOPUMOBANLHOCTH MEKAY CHIIOH Compo-

THBJIEHHA 1 CKOPOCThI) NepeMenieHusa Kopoyca obnexra.

3uaueHre npucoeHBEHHOM Macest M., , T, AAf ILNaByYHX NPHYAIOB H

IOKOB JONYCKAETCH OUPEACNATE o (opMyne

wa = 0’7851“:- pbAw ’ (B‘43)

IJIOTHOCTH BOAHI, T/M3;

xodddunuenT, npuENMaeMslit o Tabmure B.2, B kotopoii
T - ocagxa nnaBydero o0nexTa, M;

pa3nep NoABOAHOM NMPAMOYIOJBHOI YACTH WJiaBydero oGbh-
exTa (IMUPMHA UIX ANNHA), OPUHHMAaEMbIil II0 BaupsBie-

HHIX Jy48 BOJHBL, M.
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Tabmuua B.2 - Buayenus Koadduuuenta y,,

b/T 1 2 3 5 10
Ko 2,2 1,08 0,75 0,50 0,40

KoadhuoueHTs! 3aTyXaHWs MPY BePTHKANGHLIX KONeGARUAX ILAABYUMX
O6BERTOB LONYCKAETCH HMPHMHENMATE PABERIMA n,=0,20 c'i,
BaenmH0i0 BEPTHKAIBLRYIO CHILY P,(t). kH, zeficTByomyioo ma Kopmyc

IaBy4ero oGbEKTa NPy PETYJHPHOM BOJHEHMM, & TAKIKe KOoa(@dunuenr au-
namuuaocTH kg, € yueTom 3aTyxaHUS HeoGXOAMMO BEINMCIATDL K3 BLIPAXKEHUI
{B.31), (B.32), B KOTOpPEIX WHEEKC X CleAyeT 3aMeHHTh Ha WHAEKC Z. Ilpm
COBIAJIEHUN HACTOT BHIHYXIEHHEIX 0 ¥ cBoGOAEEIX A, KoneGammii, T.e. npu

pezonance

K, = . (B.44)

Beprukanbiuie nepeMemeHus w, M, niapyyero o6bexra npu xonebans-

#AX TOJIKHEI OHPeneNAThCA 13 BhIPaKeHUds
w = A_sin(ot + 8 +€). (B.46)

AMIuTYAY BHIBYXIeHHBIX konebammit A,, M, HAMJICKUT BRIYUCAATL MO

¢opmyae

P P,
= £ = z k, , B.
A, 2M+M,) Koy (x“ + 7A,) “ (B.46)

roe o, 9 € - oGosHaYeHNsA Te e, uTOo U B B.2.1.
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B.2.3 Bpamarensusie KonebaHua

YacToThl CBOGOAHBIX BpallaTeJbHLIX KojsefaHnil Gea yuera 3aTyXaHHs

4

Ags Cl, M ¢ yueToM 3aTyxaHHA Wy cl, a Takxe xooddUMMenT 3ATYXAHKS

n,, ¢1, cnenyer onpeaenars: no hopMysam

0
A, = f——t— 47
¢ 0,+0 ! (B.47)
M,
= B.48
¢ 2 o, +0 ’ ( )

o, =& -1, (0, <A,) (B.49)

e Q, =KZ +7A. 8] +11,; (B.50)
K= = K™%, (B.51)
rme O, MOMEHT MHEepIAH MAacChl KOpPHycd OTHOCHTENLHO ocH Y,

By

TpoxoAAImelt Yepes MEHTP TAMECTH KOPOyca ITepHeHAu-
KYRAPHO ILIOCKOCTH KoneGammit, T-m2;

TIPHCOe/IMHEHHLI MOMEBT MHEPIAH OTHOCHTEJBLHO TOM
e oc Y OT MHEPHMOHHONO BIMSHMA BOAW M SKOPHHIX
cBf3eit mpy BpamaTeNLHRIX KoneGaHUAX, T-M2;

K02 HUIMEHT NPONOPRUOHANLHOCTH MEKAY MOMEHTOM
COMPOTHBIEHHUA I CKOPOCTHIO IIOBOPOTA KOPNYCa;
PACCTOSIHIE O BEPTMRANN MEYKAY HEHTPOM TAMKECTH KOpITyca

(rouxoit C) ¥ KIIO30BEIMM TOYKAMM, M, (CM. prCcyHOK B.2a);

i

-
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89 - DpaccToaHMe II0 FOPUSOHTAJNN MEKAY UEHTPOM THMKECTH
ropuyca (Toukoit C) ¥ HeHTPOM THMKECTH IIOmAaiM Ba-
repauEuy (Touxof O;), m;
Iopy - MOMEHT MHEDIWMH ILIOMAJM BATEPIMHUN OTHOCHUTENLHO
TOPMIOHTAJNILHOM OCH, NPOXOAAME Yepe3 TOMMY Nepues-
AVKYAAPHO INIOCKOCTH Komebamuit, M3,
Koathdanuenr saryxanusa xoneGaumilt ZOMYyCKaeTCs MPHHEMMATH PABHBIM
n,=0,05 cl.

Ormocurensio oci Y moment M,(t), xHm, sremmux cmn, aefictsyo-

INMX HA KOPHYC MIaBy4ero o0beKTa HPH PEryampHOM BOJHEHMH HeoGXOmIMo

BRIYHCAATEH IO GopMyne

M, (t) = M, sin(ot + §), (B.52)
rze M, - aMOAXTyAA MOMEHTa OT BOJHOBOrO AaBjenns, KH-m;
0,8 - ofosEaueHNs Te xe, uyTo H B B.2.1.

IloBopoTsr @, Pan., Kopmyca miasyuero ofmexra BOKpyr ocm Y cie-

AyeT HAXOAUTE M3 BEIPAKEHHA

o, = A, sin(ot + 8 +¢); (B.58)

AxruuTyny A, paf., koneGanull HALITEKHUT ONIPEXeNATh N0 GopMyTe

M M
A, = Y k,, =—2k_, B.54
© %, +e,) " o, ®20
rae kd‘p - KoahduuMeAT AMHAMHYHOCTH € YYeTOM 3aTYXaHUd,
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AOJKEH BBIYHCIATRECA mno ¢opmyne (B.32), rme wun-
HeKe X cnefyeT 3aMeHHTh Ha (O}
£ - oBo3uagenne TO e, uro u B B.2.1.
IIput peaonance, Korga COBNAZAIOT YACTOTHl BRIHY:KACHHBIX H cnoBoi-
HBIX KoyeGaHMil KOIpPUUMeHT RUHAMHYHOCTH HeoGXOZUMO onpeneidTh NO

¢opmyie (B.33), rie mHAEKC X 3aMeHASTCA Ha (.

B.3 PacueTsl ropu3oATasbHEIX KoxelOauuii miyapyuyux o6LEKTOBR B He-

JUHEHHOH NOCTAHOBKE

IIpu Hemanbix KojicGanuAx (HesnHeiiHAsA mOCTaHOBKA 3ajgady), T.e. IIPH

HeIUHeHOR JecTHocTHON Xapaxrepueruxe R(u) (pmeymok B.16) wacrory

Ayy ¢, cnofoxnuix Konefamuii niaByuers ofLeKTa CJeAyeT ONpPefeNsTh IO

popmy:te
A =s%+0,732vAl, (B.55)

rre
- _K ’ (B.56)

M+M,
K:’
V= - B.57
M+M, ' (B.57)
rre K, K,;,M,M, - oGosHauenma Te ke, uro u 8 B.2.1;
A, - aMIUIMTY/Ia TOPU30HTANLHALIX KoJeOanuil, M.

BuemHi010 ropusoHTansHyio cuily P, (t), KH, peiicTByromyio Ha Kopmyc

nRaBy4ero ofnLeKTa NPH PeryiasiPHOM BOJIHEHMM HeoGXOMUMO BBIYHMCIATL MO

¢dopmyane (B.31). 115
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Amnnnryna A,, M, BblRYKISHHBIX Konebamuii nnasyyero o00BeKTa

AOJJKHE ONPefeNATLCA U3 BRIpaMKeHua

2
2 P,
0,732vA] +(° - 0*)A, = / ——2—| —4nle’Al B.58
x ( )'Ax Y M +Mx x x 9 ( )
rae n,,o,P, - ofo3Hauenus Te ke, uro u B B.2.1.

Vpaprenue (B.58) neobxonuno pemars nogGopoM. Ero Kopers A, rpe-

dudecKl IIpeAcTaBIfercA Kak abcumeca TOUKH NepeceveHHsa KPHBLIX

v, = 0,732vA? + (s - 0?)A,, (B.59)
P 2

IIpakTH4YeCKNil uHTEpeC NpenCTABNAIOT:

- BHAYEHMA YACTOT A, IIPH 3HAUEHMAX AMITUTYA A, , OGyCHOBIeHHEIX
JeitcTBeM PACYETHBIX BHEITHHX CILN;

- 3HAYEHMA AMIAKTYZ A, , OPA KOTOPHIX CACAYIOT 3HAYCHUS HACTOT A, ,
GIM3KKX K HACTOTE () BOJH.

TopusoBTancHele cocraBisiomue ycuunii (pacmoprr) B nepegreii Ho,,
xH, n TeUTOBOI ﬁzd, xH, AKOpHLIX cBA3Ax B paGouMXx COCTOAHUAX C YUETOM

AMEAMAYECKOTO ZeitCTBIA BOJHEHHA CAeRyeT RAXOAUTL M3 BhlpameHmil

H,, =K,A,  +K,Al +H,, (B.61)

Hag = Hyy, (B.62)

II6
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rie H, - ofosHauenns re e, uro 1 B.2.1.
Tocze onpegenenns Hoy, Hyy Apyrue mapamerpsr AKOpHEIX cBAdeit He-

BXOAUMO BEIUKCAATEL 10 (OPMYNEM ANA CTATHYCCKHUX PACUYETOB, COIVIACHO

rpeGoRauMaM npusoxenus B.

11
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Ilpunoxenne I’

(pexoMeHnzayemoe)

JraaMura AKopHLIX ceA3eil

KAk 3JIeMeHTOB SKOPHBIX CHCTEM

T.1 Pacuers: KoseGanstii KOPOTKIX STKOPHBIX CBA3¢H Ge3 NOABECHRIX IPY30n

Cratuueckuil pacyer AKOPHHIX CHCTEM C KOPOTKMME IfensiMu Gea mof-
BeCHBIX I'DY30B Cjefyer IPOU3BOAUTE COIVIAcHO TpeGoRaHusM B.7-B.10. B ka-
YecTBe MCXONHEBIX AAHHBLIX AJIA JUHAMKUYECKOrOo pacyera xonebaHuii genu B

COOTBETCTBHU C PUCYHKOM T.1 AOJMMHEI TPURIMATLECA ClAeAylOIINe NIBeCTHhIe

H3 CTATHYECKHX PAaCHYeTOB BEJIMUMHLIL

ay - napaMeTp HeNHofi JNHUY B paGoueM COCTOAHMNM, M;

N2, 8 - TOPU3OHTANLHAR M BEPTUKANBHAS IIPOEKIMI CBOGOXHOrO
npoBuca Meny B pafoueM COCTOAHAN, M;

Xaa»%¥gp - KOOPAMHATHBIC HAPaMETDPHI, M;

Toa - TONHOE HATAMKCHME LEemX B menHoit onope (Kio30Boi
TouKe) B pafouem cocrossuy, KH;

Top - HOJIHOE RATAMKEHUEe IeNX B TOYKE KPENJIEHUS K fKOPIO B
paGoueM cocronHun, KH;

Tom - CcpemHee HATAMeHNe Ieor B pafoueM CcoCTORHUM,
Tom = 0,5(Tea + Ton), 8H;

q - CHJIa THKECTH eXMHHUObL! ATUHEI Henu B Boje, KH/M;

- MOZyJb yrupyrocru uenu, rlla;
F -  nxomaxh nonepeyroro ceveHus obimero 3Beda lenu, M2,

Iis8



BCII 83-01-XX
MO P

3
N A sinwt
[
| F~—
i il L ~
R ~ e | —
/ il
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/
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\
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(P

Pucynok I'.1 - Pacuernas cxeMa aag KoneGamiil KOPOTKOR umenu
Gea ITOZBECHOrO Ipy3a
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JononauTeNEHBIMI HCXOLHBIMEL JAHHEIME AOIKHBL ABAATLCA:
A,,A, - aMIIMTYAB FOPU3OHTANBHLIX ¥ BEePTHMKANBLHBEIX BLIHYKISHHBIX
roxeGannii nnasyvero oGBpexTa, M, ONpeJeiseMsle COrJIACHO

TpeboBanuam B.2-B.3;
4ACTOTa BOJH, c'i, (0 = _2_'}73' T - mepuog BoaH, C);

p - Macca eUHMOLL LAVHB AKOPHOI Hen! C yYeToM UPUCOCAMHEH-

HO MaccH BOAHI, T/M, omnpejenfseMas II0 PeKOMEBAAIVAM
B.2.1.

Yacroret A,, ¢!, csoGomupix koxeGammil B IUIOCKOCTH HPOBHMCAHMA

SIKOPHOI DEenHd ¢ OIIOpaMH HA PA3HEIX YPOBHAX CJeAyeT onpeneAaTs M3 BRIpa-

IKEHMI

2 = 2T, N 8a3i’n’EF ch‘ n, ch? Xt X |

112 22,2 2a
“uz ;1(11,4—:111:)2 2 . @)
$LmEF {a sh“* chXa®Xam n,),(i =135...)
41"1: 4, a,
P & i v 2i’7**EF
M= e uln? +zu1t’)2
2 1 . H + {r.2)
L1 EF(a, shllachXm ¥ X nz],(i =2486..)
41"12 2 a,

Yactott Ay, ¢1, cBOGORHEIX KOMeGammit AKOPHOH DeNHM C OMOpaMM Ha

OIHOM yPOBHE HeOOXOZMMO BLIYHCIATSH IO GOpMyNam

s
A, = | |9.8696T,, +k,EF + oXEr | (1-1,35..), (I.3)
un; (1 + k,i’)z

I20
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22
A = ‘[;11? (9,8696T,, +k,EF), (i = 2,4,6...), (r.4)
2

rae ky, Ko, k4 - MHcIeHHbIe KO2GOUNUERTHI, NPUBEAeHHbe B

Tabauna I'.1

rabuue I'.1 B 3aBHCHMOCTU OT OTHOIIEHHIT M4 / 84.

N2 /&y ky ks kj
1 2 3 4

0,05 0,0 3950,2892 3947,8416
0,10 0,00493 989,5281 986,9604
0,20 0,01604 249,2137 246,7401
0,30 0,03701 112,1546 109,6623
0,40 0,06662 64,1897 61,6850
0,50 0,10412 41,9966 39,4784
0,60 0,15093 29,9557 27,4156
0,70 0,20056 22,7128 20,1421
0,80 0,27172 17,8580 15,4213
0,90 0,34681 14,8240 12,1847
1,00 0,43229 12,6490 9,8696
1,10 0,52847 10,8831 8,1567
1,20 0,63638 9,6325 6,8639
1,30 0,75616 8,8752 65,8400
1,40 0,88879 7,9336 65,0355
1,50 1,03516 7,3529 4,3865
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I'.1.1 Fopusonransasie KoneGanuns

IIpn ropusoHTaNBbHBIX KONEO&RMAX NX&ByYero ofpeKTa N0 38KOHY

u= A, sinot nmonxoe manGonnimee Harsmenue T,, kH, meny B KII030BOI

TOUKE, C YUOTOM AHnamMuyecKoll cocraBnfiomielf, cnexyer onpesesnATbh K2 BbI-

pasKeHns

rae:

T Xoa = O,
T, =T,y + AEF| —— +sh 2% — 1__x
AT TR T [tgtn, a, G -o
(r.5)
x 1+£‘—-—9—sin3t~?\l s
2t A, 20
2
110)
, I.6
T,. + EF o
12,2
8, = ZEE‘ ,‘_azlzuz > (chﬁ“—cosin -ch-}-{y—), .7
e (nz +1 azﬂ 4, a,
i*an*(in + tn,) _ i’aZn” (ix — tn,) (T.8)

P = - .
‘ ng + ﬂiﬂz(m + T’ﬂz)z T\g + aznz(in = 'mz)z

IOns neneil ¢ MANEIMI CTpenaMy IPOBHCOB B IPeZBAPHUTENLHLIX pacie-

TaxX ROMYCKAaeTcs 3RaveHue onmoro Haunbonsmero mataxenns T, , xH, nenn

B KJI030B0i1 TOYKE ONpelelATh o HopMyie

122
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T'.1.2 Beprukantuale xonetanuga

TIpx BepPTMKANHLHEIX KOMeOAHUSX ILIABYYErO0 O6BEKTA 110 3aKoHy

w = A, sinwt poamoe HauGoabinee HaTsprenue T,, kH, enn B KT030BOH

TOYKE, ¢ YUCTOM AUIAMMYCCKOIl cocTaniaouicit nmeofXogiMo BLIYHCANTL M3

BLIp&XKEHUS
. AEF o
T, =T, 1+ PR ©gin T Hien X I.10
. [ ;; 2 - e [ 2t A 20 ) a, (10
rqe o, =G5, ~20°, (r-11)

& BenuuHAN 6y, py onpegendwTes no Bripaxenusm (I.7), (T'.8).

B npeapapuTensHbIX PACYETaX UeNeil ¢ MajbMI CTPeJaMH UpOBUCOR

AOUYCKAGTCH 3HAYeNne NoiHoro Hauboabmero Hartsmmesus T,, xH, uemx s

HJIX0A0ROI TOUKE HAXOZUTHL mo Qopmyae

ABF n2a (r.12)

2 az

Ta=Tu+

T.2 PacueTit KoseGauHil SKOPHLIX CBA3EH C HONBECHLIMU IPy3aMK

Craruveckuil pacier SKOPEEIX CHCTEM C JJIMHHEIMHM M KOPOTKUMI Ife-
ILIMII € DOABECHLIMII TPY3aMII CICAYET IIPOMIBORMTL COIJACHO TPCGOBAHMAM
B.5-B.7, B.11-B.13. B kauecTse MCXOARKX ARHHAIX ANA AUAAMMYECKONO pac-
yeTa Kojgeasuil 1enM B COOTBETCTBHH € PHCYEKOM I.2 ciefyer OpHHIIMATL
CIefYIONMe N3BECTHEIE K3 CTATHMHECKHX PACYETOB BellMUMHEL:

as - napamerp IJ,GIIHOﬁ JIMHUY HHMHEDO YYACTKA 1Ien¥ B pa-

p

3
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N 7PANN

2_
”@s WA 77“‘771!(\1/«\\ 7T7RIN 777

b L2C

n (¥

—]
6
——
‘ — ] -
— — [ ‘4' 4 —
- \ S dz 0
RN A sinwt 3
an A Chldndd
~ 2 N
A <
- = * S* Mc l\’:ﬂ
= 9>
77@; m TN 7 RN AR 7SS 77 RN 77ARSS 7R
Rac
. ¥

a - GIMHHAA NENb; § - KOPOTKAA Henb
Pucywox I'.2 - PacueTnas cxeva g1 xoneGanuii nemu ¢ DOXBECHEIM
rpyaom



BCIHI 33-01-XX

MO P®D
6oueM COCTOAHRMU, M}
Se - JJMHA BePXHErO YYacTKa liemy OT KJ03a KO rpysa, M;
s* - ANHMHA BMMHEro y4acTKa LerH oT rpysa 1o AKopd, M;
1, - AynMHa cBOBOMHOTO NPOENTA BOelt ety B palfoueM COCTOREMM, M;
NzcrG2c - TOPMSOHTANLHAS 1Ny, M BOPTHKAJIBEAS .. IPOSKROMU

CcBOGOSHOIC NPOBHCA HHUIKHErO YYaCTKA Ueau, M;
H, - TOPHUBOHTAJNBHAA COCTABJIAIOINAA HATHMEHHA Lenu B pa-
Gouem cocroguuu, KH;
Toa - IIONHOE HATS)KEHMe HeNM B KJI030BOH TOUKe B pabouem
cocrosinuu, KH;
Vaa - BepTHKaJbHAA COCTABJAIOINAS YCHMAMS B KJIIO30BOR TOU-
Ke B paGoueM cocrosuun, KH;
E - MORYyNb yHPYIOCTH BepXHero yJactxa Henu, Klla;
F - ILIOLIAAL MOLUePeqYHOro ceYeHMA oLIero 3seHA BePXHEro
yuacTKa nemu, mM2;
q - CHJa TAMKECTM eJUHUIE JJIMHE Iedl B BOje RIS HIXK-
Hero ydacrea menwu, KH/M.
I[OIIOJIBHTEJI!:HHMH HCXOOHBEIMM RaHHBIMM XOJNMCHBI SBISTLHCAHS
A A, - aMILIMTYAR! MOPU3OHTANBLHAIX A, M BEPTHKANEHHEIX A, BHEYIX-
OeHObIX KoneGammii miaByuyero o0BEKTa, M, onpejenseMsle CO-

riacHo TpeGoBarmaM B.2, B.3;
1 2%
gacToTa BoJH, ¢!, (@ = T T - nepuog BosH, ¢);

M, - Macca MO/BELleHHOTo K Ien: rpysa ¢ yueroM NMpHCOeXMHEHHOH
MaccH BOJHI, T, Onpenensemas corxacao B.1.

Koaddumuent sxectroctn Cy, kKH/M, BepxHEro yuacTia meny B TOYKE

noxseca rpysa Heo0XOJUMO BRIMNUCIATE OO dopmyne
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C, = (T.13)

m!m
=

Mo pnwsHeix neneit xosdduumentit mecTroeTd Cyq,C,, xH/M, RIK-
HEro y4acTKa Ueny B TOUKE NOZBECA TPY3Q NOMKHBI OUPEACNATHCA B COOTBET-
crezr ¢ B.1 (C; = C,,,C; = C )

s xoporxux meneli Koadduumentsl mecrxoety C;,Cy, xH/M, HIDEK-
Hero y4yacTKa Iens B TOUKe IIOLBECA I'PY3A CReliyeT BRIUMCHATE o (opMynam
(B.11) 1 (B.12) (C, = C,,,,Cy = Cp¢).

Koatdunmentar :xectroct K, ,K,,, kH/M, Beeil nemn B Touke mog-

Beca rpysa HeoOXOAMMO ONPeReAfTh M3 BHIPaMenuit

K,, =C, +Cycosn, sing,, (T.14)
in?o. 4+ T2a
K_=C,+C; sin"o, + S (T'.15)
Ul
rae: slna, = Vay . (r.18)
THA
cosug = E‘L (r.17)
Toa

Yacrora Ay, ¢!, CBOGOZHEIX BepTHKANBHLIX KoneSaHUll NOABECHOTO

IPY3a ROJKHA onpeneNtarseda mo dopmyne

—

A, = VI%I&. (I.18)
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ITonnoe naubonemee naramenue T,, kH, uenn B kmo30BOi TOUKe, C

yUCTOM AUHAMUYECKOji COCTABNANIOINCH, ClIeLyeT BLIYUCIAATL 0o dopMyJie

Tz 0

T, =T, + (A, . %A,)Co 2 sing,. (.19)

127



BCI 33-01-XX
MO PO

IIpunoxenne J1

(copasounoe)

Pacuer pacnpefelenus BHeMHBeil RArPy3KH

MEERAY AKOPHBIMHE CBA3IAMH

Jlna pacuera pacopefeneHus BHemHeH HATPYSKM MY AKODHBIMM
CBA3AMU KOJIKHE! OBITH 3afaHbl 8HAYEBUS BHEIIHUX IOPH3OHTANBHRIX CTATH-
YeCKNX HArPY30R HA ILJIaBydee COOPYIKEHHe, TOYKH IIPUIIOKEHNA 3THX HArpy-
30K M NOCTPOEHH JXECTKOCTHERIE XAPAKTEPHCTUKY KAMKKoH# AKOpHO CBA3M.

JKeCTKOCTHAS XapaKTEePUCTHKA SKOPHOM CBASK YCTAHABNMUBAET COOTHO-
IMeHHe MeXAY TOpPH3OHTANLHEIM HaTaxeHueM H uenm 3 rOpH3IOHTAIBHOIM
npoernuel 1 paccTOARNA OT KJIIO30BOI TOYKM KO AKOPHA M CTPOUTCH HA OCHO-
Be PpAacYeTOR COIVI&CHO mpUIOMKeHnsT B.

Pacnpegenenne yeunuit MeKAY AKOPHBIMI CBA3AMIL M 3HAYECHUA IOpH-
S0HTANBHBIX NepeMelnennii nnasyyero oiseKTa B 00meM ciydae ciefyer om-

Pefienars U3 PeNIeHNs CUCTeMEl YpaBHeHKIt PABROBECUS NMIABYUEro COOpYKe-

HHAA HA AKOPAX

Y. H,cosy, = P,;;H, sin§, =P,

=1

. s (A.1)
Z!;H,[(x, - x,)sinS, - (y, - y,)cos 91] =M
rae H; - TOPM3OHTANLHAA COCTABIAIOMAA HaTdxeHus j-1 axop-

Hoit cBasy (j=1,2,...,n; n - yKHcI0 cBH3eil);
P,P, . QOpoeKuuN HA OCH HEMOABHIKHOR CHCTEMBl KOODEUHAT
OXY , pmeitcTByIomIX Ha IUIABYuYee COOpY)KeHNEe BHEMI-

HBEX CTATHUECKHX cui (cm. pucyHOk JI.1);
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Pucynok JI.1 - PacyerHas cxeMa pacupefeneHus yCunuil Mexay
SKOPHBIMH CBA3AMH ILIaByyerc oGrexra B ofmeM cyuae
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M -  Bpawauuil rOpH3OHTANBHELL MOMEHT BHEOIHIIX CTATH-

YeCKNX CHUJ OTHOCHTENBHO TourH C {(cM. pucynor I1.1);

.

Xy, ¥y - KOODRMHATH KJIOZ0BBIX OOOp j-it SKOpHOH cBszw B He-
noaemcHOM cucreme xoopruHaT OXY, cBszandHee ¢ ITe-
pememennaMy (koopaurarami rouku C B cucreme OXY)

Xo1Yer® IIIABYUETO COOPYMKEHMA M KOOPAMHATAMM
a;,b; KI030BEIX ONOP B MOJBHMIKHON CHCTEMEe KOOPAWHAT

CX,Y, BuIpaseHusaMMn

(1.2)

, =X, +a,c08¢0 b, sing
y; =Y. +a,5inp-b,cos¢ ’

8, - yron MemAy rOpPU3OHTANLHOR DpoexuMedl 7, j-ii sxop-

eoii ceasu K ockio OX, BeMMMCHAEMEIl M3 BHIPAXKCHUA
(xj - xB,)ig‘S, = (yi - Ym). (ﬂ‘a)

Xp»¥m - KOOPRMHATH AKODPA j-i aixopnoil cBsA3y B cpcreme OXY.

Topu3cHTANBHAR MPOEKIMA 1); CBA3AHA C KOOPAMHATAMU KIIO30ROMR

ONOPEL X;,Y; BHIPAKERHEM

n = J(x, "'xm)l + (y; - ymy . (0.4)

Cucremy ypasuenuit (11.1) ¢ yuetom (1.2)-(J.4) cnegyer pernates Mero-
FOM TIOCAEZOBATENBHEIX HPUONMIKeRnNit.

Tpu pacyerax SKOPHLIX CHUCTEM IIABYYHX [UIPOTEXHUUECKHX COOpY-
EHMI, VMEIOINIX [NTAHIOBOE COeAUHEHME ¢ GeperoM, KOIYCKAETCH CYHHTATH

WMTAHrH aGCOTIOTHO MEeCTHITMI KOHCTPYKIOHUAMH.
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Ilpu coepuHenuu unasydero coopysxenms ¢ GeperoM mpu MOMOLIN OAM-
HApHOIl IMTAaHrH pacnpejeseHye YCHANIT MeJYy CBH3AMM I TiepeMeleHHA

06'hEKTA CHEAYET OUPERENATh U3 PelIeHUT CUCTEMD! YPABHEHHIT

irli[(xl - x,)sin S, - (yi - yo)cos S,] =M,

N (1.5)
gHj[xl sin$, -y, cos 9,] =M,

rae MM, - Bpamammue TI'OPU3OHTAJLHLIE MOMEHThl BHEIIHMX
CTaTHYeCKUX CHJI oTHOocHTeabHO Torek C u O (cM. pur-
cynok [1.2a).

KoopausaTet x_,y, Toukiz C COODY:KEHMH CBAJAHEI C YIJIOM IIOBOPOTa

Y B 1Jane COeHUTEILHON MTAHIY BhIPDaXXeHuAMU

x, = r{l ~cosy
( )}, (11.6)
y, =rsiny
TAeé I - TOPMACHTAJLHAR IPOSKIIMA JJMHEL COSIMHUTENbHONR MTAHIH.

Kooppuparsl RIO30BBIX OLIOP Xy, Vy, YMIW §; ¥ rOPHIOHTAJIBHEIE [pO-
eKIUM 1; ONPeReJaA0TCA COraacHo Brpaxenunm (1.2)-(.4).

Cucremy ypasmenuii (II.0) paBEOBECHSA IIABYYEro COOPYMEHUIA HA AKO-
PAX PEKOMEHIYeTCH PellaTh NYTeM I0CHefOBATENLHBIX NPUGIMKennit,

Ipu coepuHenHKN NIABYYEro r’MAPOTeXHEYECKOro coopysueins ¢ GeperoM

upu gomornm V-ofpasiroil 1aTAHIM paclHpefesesye YCIME MeXLY CBA3AMMU

caefyer ONpPefeNAT: U3 pelleHnsl yPaBHeHHA

zH,[xj sind, —-y, cosSJ:Mo, 0.7
&
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2 - COeUHEHNA COOpYsKeANa ¢ GeperoM nmpyu DOMOIIM OXKHAPHOI
mTanry; - coeauHenMe COOpPYXKenns ¢ GeperoM IIpy OMOLLK
V-oGpasmoit mrarr

Pucynox .2 - PacueTnsie CXeMEl PACTIpeAeIeHHNA YCHINH MeXIy
SKODPHEIMH CBA3AMIH ILIaBYYEro COOPyReEns



rge M 0 -
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BpAINAOMHIi FOPU3OHTANBHBIA MOMEHT BHEIDHUX CTa-
THYECKMX CUNX OTHOCHTENLHO TOYKM O (CM. PHCYHOK
1.26);

KOOPAMHATEHl KJIO30BBIX OHOp, oHpefendeMble 0o dop-
mynem (4.2), B KOTOpRIX cJeAyeT moJarars

X, =Y, =0.

Bennuuuer 9 u n; onpegefnoTca 0o GopMyaam (1.3) u (JI.4). Vpas-

nenne ({.7) pexoMeHAyeTca PelIATEH OYTeM IOCAeMOBATEABHBIX IIPHOIMIREHMIA

i rpaduuecKu,

Jns npensapuTensHO OMEHKK paGoTHl AKOPHOIL CHCTeMEL 1 I8 HAgUAa-

YeHHA KOJNUYeCTBA AKOPHBIX cBA3el AOIIyCKAETCA OonpelesiATh BHEUIHIOK I'o-

PH3OHTANBHYIO cuay R, KoTopas BocOpUHMAMAaeTCA OTHeABHOR SKOPHOHK MEenbio

W IIapoil memeif, Ha y4yacTKe COOPYXEHUH BBIAENEHHOrO AJIA pacueTa mo

Gopmyae

rae P -

R=Lm, (1.8)

pacyeTHAS nouepedyHAds MM NPOAOJLHAA BHENIHAR Ha-
rpy3Ka Ha IUlaByYee MMIPOTEXHHYECKOE COOPYIKEeHHe;
KOJHYECTBO AKOPHLIX CBA3ell, y4yaCTBYIOIGHUX B BOCOpPH.
ATHHU BHEIIHE Harpysku P;

koaddUIUERHT, YUUTLIBAIOINUY HepaBEOMEPHOCThL pac-
OpefleieHHs YCHJIHiI B AKOPHEIX CBA3AX H NPUHIMAae-

Mbeli o ramune H.1.

(%%
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Tabnuna H.1
Konnuecrso Bravenus kosddunuenTa m B 3aBICHMOCTH OT CXeMBI
AKOPHBIX PACKpeJICHUA ILJIABYYEro COOPYHeHus

CBA3eH COOpY:KeHUe He COOPY’KEeHHMs CBASAHO | COOPYIKEeHHA CBA3A-

n cBA3aHO ¢ 6eperom | ¢ GeperoM opgmHapHoit Ho ¢ Geperom V-
HITaHToM obpasHoil mraHroi

2 1,1 1,1 1,1
4 1,3 1,2 1,15
=6 1,45 1,35 1,25

Pacnpenenenne BHeIMHEH HATPY3KH MeHY SKOPHHIMU CBA3AMM HPH
AUHAMIYIECKHX BO3JAEHCTBUAX JOMYCKAETCA OUpe/eNiaTh O PeayabTaTaM pac-
9eTOB KoJeGanuii IaByInX o0BeKTOB B COOTBETCTBUM C HPUIOMKeHuMeM B u ¢
Y9eTOM JKECTKOCTHBIX XapaKTeDHCTUE OTHEABHBIX CBA3eil.

Haubonpmune yeuaus B WIapHUPHBIX CORAMHEHMAX I COeAMHHTENLHBIX
INTaHrax [IABy4Yero Oo0bEeKTa, KaK NPaBIJO, BOSHHKAIOT IPU BOJHOBHIX BO3-
AeflcTBUAX B NMepHOX INTOpMOBOro orcrosa. IlosroMy B GoJLIIMHCTBE CAydaes
OUEHKY ITHX YCHAMil foOyckaeTcd Ipou3BOZuUTh: Ge3 ydera CTAaTHUeCKMX Ha-
TPY30K.

MaxcumanbHble yeunusa B Haubosee HArpysKeHRLIX INAPHHUPHLIX CO-

eIIHEHHAX mnaBydvero ofnexra (IUlaBydero mpuyaja) JONYyCKAETCS oupese-
1ATHL No Ggopmyam

s, =1 /p: en(Ler (2]
2 c c
2, 2,26( M,
8, = 1/ N ( 7 ] , (4.9)
S, l [vP + 4y, M’)z+y(—l\£&)2
2\1“ 1 ! ’
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BCII 33-01-XX

MO PP

LIPOJONBAOE N0NepevHOe ¥ BEPTHKANLHOE YCIIUA B
mapuupax, kH;

aMIVIUTYABR! NIPOJOJBHOM, HOIepevHoll M BEPTH-
KaJIHOII COCTABJIAIOINEi! BOJIHOBOM HArpYy3KHM HAa
cexmo, KH;
aMIJIUTYARl  KpeHamero, AuddepenTyiomero n
PBICKRIOLIEI0 MOMEHTA OT BONHEHUS HA OTASALHYI0
ceknuo, kH'M;

pnuHA ceKuuu obrexTa (Opuuana), M;

PaccTOsHe MEXKIY NEeHTPaV IIAPHUPOB B ILIaHe, M;
KOaDOUOUEHTH], YYUTHBAIOIME BIANMMOBIMAHNE
xojyieGanuii ceknmit ¥ DpUHUMAaeMbie B 38BUCHMO-
¢t oT Koamyectea N cexmuii B npudasne mo Tab-

nuue .2,

KonuyecTso Bnavenns Ko3@OHNHEHTOD
CeKuii Y1 Y2 Y3 Ya ¥s
2 0 0,03 0,03 0,32 1,00
3 0,3 0,13 0,06 0,26 1,78
4 1,0 0,20 0,07 0,23 2,00
5 2,2 0,28 0,07 0,22 2,88
0 1 Gonee 4,0 0,34 0,07 0,22 3,58

Topuaonransuyw Harpysky N,, kH, nepepasaemyro nnasyunm o6bex-

Tam (IpuyanaM) yepes Coe[MHUTENbHLIE ITAHIY Ha GeperoByiO OOOPY B npo-

AOILHOM IIO OTHOINEHHMIO K 00BEKTY HalpaBReHUU, NOIYCKAETCH OIpPefeNfaTh

no @opmyne

N : N 3\
N, :k,,Px\[(Zsinﬁ,,) +[):cos<3u
=1

(1.10)

I
=1 /
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BCII 33-01-XX

MO PO
rae ky - K03)dUIUEAT ANHAMHYHOCTH;
P, -  aMIIUTYXE OPOXOJALHON HArpysKz Ha cexnmio, KH;
oy - (a3nl IPONOABHELIX HATPY30K HA CeKI[Mu:
L2 roNnoBHOI cekmmmdy = 0, & naa apyrux
8, =20 - 1)%100511 ;
3 - HOMEDP CeKNUK HaulHas C I'OJIOBHOMH;
1 - I7MHA CeKUUHM, M;
A - AJAAHA BOJIHEI, M;
o - YroJ moxXxoja BOMH K IIpHuany.

Kopd@unienT A¥HAMAYHOCTH CJASLYET BHUMCIAATL IO (hopMyae

1

k, = — - (1.11)

G 2 ©

1-— | +4v° —

J[ sz mz

TAe G - YacTOTAa BONH, C;
@ . wgacrtora coGCTBERHBIX HPOAOJBHBIX KoneGanuit ob6pexra, c;

YV . GOespasMepHblii KoodPUIHeHT 3ATyXaHHA, KOTODHIA Xomye-

xraeTcd nmpuAnMars 0,1-0,2.
CoBeTeenuylo 4acTory nDpoxoibHuIX KoneGamnmit pomyckaercsa omnpefe-

n8Th no dhopmyne

k
® = f—, (4.12)
m
rme k - X03hPUOMEHT JKECTHKOCTH COeAUAMUTENHHBIX KITAHD OGBEK-

Ta B NPOJOJBHOM Hamupasieruu, KH/m;
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_BCII 33-01L.XX

MO PP
TNPHBeAEHHAA Macca 0G'BEKTA IIPH UPOAONBHLIX KojefaHu-
ax, HKOTOPYIO JonycKaeTcs NPUHUMATH paBHO}
m=13-m,-N, rge m, - Macca cexruut kH-c/m, N - yneno

cexnuii.

Koadduumenr mecrxocru k, kH/m, ana V-o6paaHoit coeguumrennnoit

INTaHTH CJIegyeT BRIYHCIAATH IO GopMye

ae K; -

L, -

K= 2K,[1 ~(r /ll)'], (1.13)

KoahdUONEHT JKECTKOCTH OfHOH BeTBn mTanry, kH/m;
PaccTofiHNe B IJIAHE MEXKAY DPOJONBHOR OChI0 OGBeKTa
(npruana) 1 TOYKOI KpemyieHWA MITAHIY K TPAHLY KODHe-
BOi1 ceRUMM (NIOHTOHA), M}

ANMEBA IOTAHTHA B HeXeOPMUPOBAHHOM COCTOSHUM, M.

Yernue ogyHApPHON COEAMHHUTENLHOI IMTAHIM NPUHMMAETCH PaBHBIM

yarpyske N,. Yeuane S, xH, B orqennnoli Beteu V-o6pasHoif mTaurm Haxo-

JuTcs oo gopmyse

S= %N,,/l-—(r/l,)z . (1.14)
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BCII 33-01-XX
MO P®

Tpunomenwe E

(cnpaBoutoe)

IIpsvepst pacuera AKOPHEIX CHCTEM

E.1 CraTnueckue pacueThl AKOPHEIX CHCTEM B IIOCKOR IOCTAHOBKE 331024

Tpumep 1

TpebyeTca DpOH3BECTH PACYET CHMMETIPHYHOM AKOPHOHR CHCTEME! ILna-
BYUEI'0 COODYIEHUA C JHHHBIMY LenaMU Oes MOJBECHEBIX I'PY30B MJIH MJa-
ByUecTeil B NpeANONONMERU ONHOCTOPOHBER W AByCTOpoOHmell paboTw IpH
HMCXOJHBIX JANHBIX:

TOPHIOHTAJILHAS COCTABJIMAIOAN HATSMNEHMA HENei B NepBOHAYAIBLHOM

cocrosuun (pacrop) H,=98,07 kH (10,00 1¢);

BHCINOSI FOPHAONTAILAAR NArPY3Ka Ha OZuy napy umencit (oxua mepes-

HAR ¥ ofxEa ThIMOBas nems) R=245,20 xH (25,00 1c);

BEPTHKAILEAA NPOEKIHS cBOBORHLIX mpoBncos ueneit { =  =14,40m;

ranulbp nepeanEnx M TEUOBHIX uereit 43 mm [FOCT 6348-71, nenm sm-
THIE ¢ pacuopkamu; npofuas Harpyaska 719,81 wH (73,40 Tc); paspriBBAas Ha-
rpyaxa 1008,12 kB (102,80 1c); cmsta Tsiecrd 0LHOrNO MOrOHHOIO MeTpa etk
B Boge q = (] =0,3334xH/™m (0,034 Tc/M); mnoazbL TONEPEYHOTO CEUEHHS
obiero asena uenu F = F =0,0029m%; MORy.Ib yOpyrocTs ey M3 YCIOSHA,
YTO NPH HMCORITABMAX NpoOHOI HATPYSHH YAIUAEHHA CMEINEE COCTABIAET
2,6% oT TmepRomAMANBHON AMMEBRl  cMuluxi, B = B =09013346 xIla
(1010880 Tc/12)];

JUTRRE 1eTeif 0T KJI0308 o gxopeit S = S =175,00 m.

Pacuet npoudsBoANTCH B COOTBETCTBHH ¢ B.2-5.4.
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BCIT 33-01-XX
MO P®
OnuocropoRnAs pafdora AKOPHOH cUCTEMEI
B neppoHauansROM cocTOSHMU (BHEIIHAA Harpysxka R orcyrcrsyer) na-

pamerp nenxoit MM 10 Gopmyie (B.1) uMeer saauenue

8, = 2507 _ 9941176 m.
0,3334

Bemuunua n; BEIYRCHAAETCA o opmye (B.2)

14,40

= . 7 h T
n; = 294,11768Arc [1+294,1176

) = 91,6666 m.

TopuzonTanpras npoeknus 1}, csofoAHEOro IpoORMCA OEmH ONpefensercd
no popmyae (B.3)
98,07 91,6666

= 91,6686 + —————————294,1176sh—————— = 91,98433 m.
991336 - 0,0029 294,1176

JoHa npoBHCa Henu 1, (amiHa yuacTka A)B; cornacno pucysxy B.1) creny-

et u3 gopmyns (B.4)

1, =294,1176sh —— 91,9843 = 93,4935 M.

294,11 1176

HUa dopmyast (B.5) sorauenserca noamoe HaTaKeHMe LEOM B Nennoi

omope

T, = (14,40 + 294,1176) - 0,3334 = 102,87 xH (10,49 Tc).



BCII 33-01-XX
MO PO

B paGouem cocrosrun {neficTRyer RREMAAA HArpysxa R) MrOpWaoHTANILHAR

COCTABIAIOMIAS HATHKOHAA el HAXOoAUTCH o Popmye (B.7)

H, = 98,07 + 245,20 = 343,27 &H (35,00 1c).

Benwumust 84,75,M,,1,, T, onpegensiorea no gopmynam (B.1)-(B.5),

B KOTODRIX ungexc 1 saMexaeTcs Ha mupexc 2

o o 34827
2~ 0,3334

=1029,4117m,

14,40

" -11029,4117Arch{ 1+ — 240 _
n. = 1102944 ”( T 10294117

)= 171,9117 M,

348,27 171,0117
= 1710117 + ——82T ___1020,4117sh LT _
Mz 17+ 561386 0,0020 Sh 10204117
=1739737wm,

173,9737

1, = 1029,4117sh —— "
1029,4117

= 174,8044 n,

T, = (1020,4117 + 14,40} 0,3334 = 348,04 xH (35,49 Tc).

TopnzoaTanbROE NEpPEeMeIneHie 1l COOPY/ReRIA BLIMHCAAeTeA 10 GopMy-
ne (B.8)
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MO PO

91,6666
204,1176
175,00 - 245,20

=216 m.
0,0020-9913346

u= (2294,11765h - 91,6666) - (1029,4117sh A7LOIT 171,91 17) +
1029,4117

JArycToponnsast paGora AKOpHOHE cHcTeMbI

Brinonrnennste paHee pacderh! lieneil B nepBOHAYANLHOM COCTOAHHH OC-
TAIOTCA B CUJIE.

B paGoueM cocToAHUM HapaMeTp &,,H8, IENHKX JUHHUA Oepexseil u

THIJIOBOI Ifeneil OmpeAeArTCA U3 CUCTeMHE ypaBHeHuit (B.9) ¢ yuerom Bripa-
xeuuit (B.10)-(B.14), xortopble AN CHMMETPHUYEON CXEeMEI PacKpeIUIeHHA

IPUBOAATCS K BAKY

8, =8, =~—,

|

J5; + 8 i, + o = (- wNAE,

e o= 348
e o iy |
J2z[CEF
k=—2,
V&,
y=2a0,

y=1.
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BCIl 33-01-XX
MO PO

BemumEs! ©,k,\ COIVIAZCHO NPUBeREHHEIM Bhame (GOpMyJaM HMMeIOT 3HA-

YeHMA

3.0,3334-175,0
c=
V2 -14,40,14,40 - 9913346 - 0,0029

-2
=0,787-10"'m 8,

2

1
K= =0,1166Mm 2,
\/294,1 176

1

W=2-2941176-0,787-10* =0,0463 M *.
Pemenue ypapuemuit fnsa a,,&, nogbopom B Tabauunoil dopMe xaeT
a, = 822,6591m,

@, = 87,2650 m.

T'opuloHTANBHEIE HATDYIKM HA NKOPsS ONPejessiOTca no  Qopmyaam
(B.15), (B.16)

H, =0,3334-822,5591 = 274,29 kH (27,97 1c),

H, =0,3334- 87,2650 = 29,12 xH (2,97 7c).

XapaxTepHCTHKIL IIePefHeil menn n;,nz,lz,T,, BBIYACHSAIOTCH IO (POP-

myaam (B.2)-(B.5), B KoTophIx HHAeKC 1 3amMenserca Ha 2
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MO P

14,40

;= 822,5591Arch] 1 + ————
s % ( 822,5591

) =153,8185 M,

274,29 -822,5591 1538185 _
991336-0,0029  822,5591
=155,2945 ™ ,

m, = 153,8185 +

156,2945

1, = 822,6591sh
? 822,5591

= 156,2122 M,

T, = (822,6591 + 14,40)- 0,3334 = 279,04 xH (28,45 Tc).

AHQIOTHYHBIE PACUETHI JJIS THIIOBOM ey MPUBOLAT K pedyJbraraM

14,40

n, = 87,2650M0h(1 + m

] = 49,4792 ™,

29,12.87,2660 , 49,4792

W, = 49,4792
" ’ * 9913346 -0,0029 87,2650

= 49,5320 M,

49,6320
87,2650

1, = 87,2650sh = 52,2342 wm,

T, = (87,2650 + 14,40)- 0,3334 = 33,88 xH (3,45 rc).

Topu30HTAIbHOE IEPeMeIIeHMe U COOPYIKeHMSI HAXOAUTCA NO GopMye

(B.8), B KOTOPYI0 HOZCTABAAIOTCH 3HAYECHUA XaPAKTEPUMCTUK IMepenHell uenu



BCH 33-01-XX
MO pP®

91,6666
294,1176
+ 175,00 - 245,20

0,0029-9913346

153,8185

u= [294,11 76sh
822,5591

- 91,6666) - (822,5591811 - 153,8185] +

x (274,29 - 98,07) = 1,6510 m,

H3 ganHoro mpuMepa cleAyeT, YTO NpH pacueTax AJUHHEIX Heneil B
IIPeATIONOMXeHHN OZHOCTOPOHHeH M ABycTopoHHeir paGoTh! MOrYT NONYYATLCH
CyINecTBeHHO OTAKYAIOMKecH peaynnTarsl. IlosToMy pacyeTs! ANMHHAKLIX Imemeil

SKEeNATeTHHO BRIMOJHATE C YIeTOM ABYCTOPOHHe paGOTHI AKOPHOR CHCTeMBL.

IIpimep 2

Tpefyerca rrpouaBecTy pacyerT SKOPHOH CHCTEMBI ILIABYYETO COOPYIKe-
HMA C JJAUHHBIMM LENAMH M MOXBECHRIMM FPY3aM¥ WIM INIABYYECTAMM B
HpeAIONOMEeHHH OQHOCTOPOHHE paGoTEl IPKX MCXOAHBLIX AAHHBIX:

TOPV3OHTANLHAR COCTABJIAINAA HATAKEHNA LENHM B NePBOHAYANLHOM
cocrosnnu (pacrop) H,=98,07 kH (10,00 Te);

BHEIIHAA TOPU3OHTANbHAA HArpPYy3Ka Ha OfHY uapy ueneii (ogHa nepen-
HAA W OFHA THUIOBAA nenn) R=441,30 xkH (45,00 1c);

cuna TaRecTH (Bec) B BOAS MOABEMICHHONO K HEIH rpysa XN BHITANKH-
Baloulag cuia miaasyuecry G=196,13 xH (20,00 Tc);

JUIMEA BepXHero yJacrka enyu S,=50,00 m;

JANMHA HEXKHEEro yyacTxa uenn S°=425,00 m;

BePTHKANBLEAA OpoeKuusa crobogHoro nposuca uenn £=150,00 m;

ramubp ueneit 77 [FOCT 6348-71, nemm suTHe ¢ pacHOPKaMM; NIPOG-
Haf Harpyska 2059,40 xH (210,40 1c); paspoipHast Harpyaka 2883,15 xH
(294,00 7c); cnmna Tamecty 1 M memm B Boge Q= =1,0886 xH/m
(0,111 Tc/M); mnuowWaZL HOIEPETHOTO CedeHMA ofmero 3ssBeHa MenM

F = F* =0,0008 M2 moxyns ympyroctn uemn E = E° =8846196 xIla
(902061 Tc/m2)].
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BCIT 33-01-XX
MO P®

Pacuer npousrogurca B coorsercTeun ¢ B.5-B.7.
SAxoprasa uemn ¢ NOABECHEIM IPY30M

Tax Kax B IEPBOHAYAJILHOM COCTOAHMM ( = (%, TO a, = a; (BHemHaA
Harpysxa R orcyrcrsyer) mapamerp a,, onpemenseMmit mo ¢opmyne (B.18)

HnMEeT 3HAYeHNne

g, = 2807 _ 90,0001 m.
1,0886

Beanunnas: n;c, Xyc» X34 OHpefiensiorTest U3 ypanuenns (B.20) nonGopom

¢ ucnoas3oBageM coornomenwmit (B.21), (B.22).
N = 124,9230 M,

X,c = 185,9586 M,

x,, =197,6769 u.

Besmuunxnt My, 1] no gopryaam (B.25), (B.26)

n; = 124,9230 + 197,6769 - 185,9586 = 136,6413 M,

124,9230

I* = 50,00 + 90,0901sh
' 90,0901sh - 0001

= 218,9878 m.

FopusonTanbHas 1, ¥ BepTuxambhaa (. npoexuun csoGoHoro mpo-
BHCA HIKHEIO YyYaCTHE LENH cnefyoT us ¢opmyn (B.27), (B.28)
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BCI 33-01-XX
MO PD

98,07 - 90,0901 s 124,9230
0,0093-8846196 90,0901

Nye = 124,9230 + =125,1242 M,

124,9230

= 90,0001 ch 1249230 _
bic =90, (“ 90,0001

l) = 101,4086 m.

TopusonTansHas npoexuus 1M, ¥ aamea csofogsoro nposmca 1, meeit

Ilenn oupexnenaerca no dopmynam (B.29), (5.30)

98,07 - 90,0901 s 124,9230
0,0093 - 8846196 09,0901
98,07 - 50,00
0,0093 - 8846196

1, = 136,6413 +

= 136,902 m,

1, = 50,00 + 90,0001sh 2221242 _ 919 4414 m.
90,0901

Ho ¢opmynam (B.31), (B.32) maxogsarca ycunus B HeNM B KJIIO30BOH

TOUYKE
Ty, =98,07ch 2228769 _ 44549 wh (45,42 ro),
90,0001
v,, = 08,07sh 2275789 _ 45453 wi (44,31 10).
90,0901

B paGouyem COCTOSIHMK IOPM3OHTANIbHAS HArpy3Ka HA SKOPL BRIYNCISET-

ca no dopmyne (B.35)
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_BCII 33.01.-XX
MO P

H, = 98,07 + 441,30 = 539,37 xH (55,00 1¢).

TeomeTpryecKue U CIJIOBLIC XaPAKTEPUCTURI AKOPHONM MeIma oIpeAesioTca

110 popmyaaM (B.18)-(B.34), B xoropsix uugexc 1 sameHAeTCA HHALKCOM 2:

napameTph 2,8, no (B.18) (q = g*)

o = gt = 53937
77 1,0886

= 495,4956 wm;

BeJIMYUHBL n;c, Xgas Xoc U3 ypasrerui (B.20)-(B.22)

My = 328,0400 M,

X,, =495,7273 M,

Xy = 4625113 w3

BEJMUUHBL 1)y, |; 10 dopuyaan

1, = 328,0400 + 495,7273 - 462,6113 = 361,2560 wm,

328,0400

1; = 50,00 + 495,4955sh
495,4965

= 402,4831 wm;

TOPHIOHTANBEAA T)yc M BEPTHHANBHAR (ac IPOCKIMH OPOBMCA HUNCHETO

yHacTKAa LEIM, & TAKX(e IOPU3OBTaNbHAA NPOCKURH T), ¥ AIHHA 12 npopuca

Beelt nenu no Gopmyanam (B.27)-(B.30)
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MO P

Ngo = 328,0400 + 539,37 - 495,4955 sh 328,0400

= 830,3477 m,
0,0093 - 8846196  495,4955 330 .

828,0400 _

= 4954955 ch
Gx 5(° 495,4955

1] =112,5835 wm;

n, = 861,2560 + 539,37 495,4955 3280400
0,0003 8846196 495,4955
539,37 - 50,00

2 -363,8910M ,
0,0003 - 8846196

330,3477

1, = 50,00 + 495,4965sh ———
495,4956

= 405,3693 m;

yCHNIXA B NeN B KJI030B0M Toyke no ¢popmynam (B.31), (B.32)

495,7273

= 539,37ch
o = B89.87ch S 055

= 832,68 xH (84,90 1c),

496,7273

V,. = 539,37sh 295,7278
= 539,37sh o 085

= 634,29 xH (64,68 c).

TopuaoRTANLHOE TepEMEINERye COOPYKEeRM U BrrancnseTcs 1o (opmyie (B.36)

u = (218,9878 - 136,6413) - (402,4831 — 361,2560) +

425,00 50,00
. - + 2 = 43,6638 m.
radl 30(0.0093 -8846196 0,0093 - 8846196)
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MO P®

Sxopuan gensn ¢ nIaByYeCTsI0

3jech HCXOAHLIE JaHHULIE TE JKe, YTO U B ciyqae nemnu ¢ rpysom. Cumso-
nom G oBosnaveHa BLITANKMBAIOLNAS CHJA 3aKPeNJCHHOR HA LeOM IUIABYde-
cru. Hpuasaro G =196,13 xH (20,00 Tc).

B nepsonavansHOM COCTORHMM ( = Q*, To &, = &,, mapaMerp 4, co-

raacHo gopmyae (B.18) umeer 3uayenue

a,=90,0901 m.

*
Benuumunt ., X;cs X;4 Onpesensiorea u3 ypasaenns (B.20) merozom

noaSopa ¢ KUCNONL3OBAHUEM cooTHomrenwit (B.21), (B.22)
M= 138,2370 M,
x,. = 63,6324 w,
x,, =18,9174 m.
Jns sennuunu M, 1; ua surpaenuit (B.25), (5.26) crepyer
n; = 182,9520 m,
1 = 249,2371 m.

o ¢opmynam (B.27), (5.28) BLIYNCAAIOTCH IOPHMIOHTAIBHAS K BepTH-

KaJbHasg MPpOoeKINH IIPOBHCa HHMKHEI'0 YHYACTKA 1enn
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MO P

Mo = 138,4742 u,
Cic = 1285717 m.

TopusonTaneHas DPOEKUXA ¢ JUIMHA BCeil HeIN onpeAeisiorcd HO
dopmynam (B.29), (5.30)

98,07 - 90,0001 s 138,2370 +
0,0093 - 8846196 90,0901
98,07 - 50,00

0,0093 - 8846196

n, = 182,9520 +

=183,2487 m,

138,4742

1, = 50,00 + 90,0901sh
90,0901

= 249,8018 M.

Yennua B ueOn B KIO30BOH TOYKE U B yale KpPerureHus IJIaByYecTH

PACCIUTHIBAIOTCH coryacuo dhopmyaam (B.31)(B.34)

T,, = 98,07ch %%%%41 =123,56 H (12,60 1<),
V., =98,07sh gz:ng)‘: = 74,92 ¥H (7,64 10),
Te= 98.07ch1§§%%9 = 238,01 kH (24,27 10),
V= 98,07shl§—:%—;)419 = 216,92 ¥H (22,12 10).
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MO P®

B pafioueM cOCTOSHMM I'OPHIOHTANLHAR HATPY3KA HA SKOPL BHEIMUCIIET-

cs 110 dopmyane (B.35)

H,=539,37 xH (55,00 Tc).

I'eomeTpHYeCKie M CHIOBEIE XAPAKTEPHUCTHKY AKODHON HEmu ompege-
naioTca oo dopmyaam (B.18)-(B.34), B roTophix uHAeKC 1 3amensiercs Ha 2.
Iins mapaMeTpos &,,a, ua Bupaxenuit (B.18)-(B.34) cueayver

8, = 8,=495,4955 m.

BensunBn 1;,X,0X2,, ONpeAensAoTca U3 ypasHenuii (5.20)-(5.22)

Nac= 350,6154 ™,

X, = 195,3381 N,

X,, =240,8395 m.
Iina Remvrumm Ty, I, pacuer npoopurca no gopmyaam (B.25), (B.26)
M, = 396,1168 w,

1, = 430,6158 M.

Snauenns ropusoHTANBLHOM N BEPTHKANBHOM MPOEKIMIi IIPOBHCA HUMK-

Hero y4acTHa ueny onpefeisiores 1o gopmyaanm (B.27), (5.28)
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N, = 353,11073 u,
Coc =129,3124 m.

TopuscHTANBHAS NPOEKNMA M AjauHa cBOGOXHOrO DpoBMCA Beelt menu,

onperensiemsre no Gopmyaam (B.29), (B.30) nmeror 3pauenus

539,37 - 495,4965 s 3560,6154 +

0,003 - 8846196  496,4955
539,37 - 50,00

0,0093 - 8846196

n, = 396,1168 +

= 398,9360 M,

853,1073

1, = 50,00 + 495,4955sh
495,4955

= 433,7612 ™.

Yeunua B menu B KIIO30BOK TOYKE M B TOYKe KPeIUICHHUA N8Byt ieCTn

Haxoaures mo dpopmynam (B.31)-(5.34)

T, = 539,37chff%§)—9—:§ - 604,38 xH (61,63 Tc),
V,, = 539,37511%:?05"8—569—:—5 = 272,62 xH (27,80 T0),
T, = 539,37ch§§%ﬁ;——§§ = 680,01 xH (69,35 1c),
V. = 539,373}:2—2%2-—2—:% = 414,33 xH (42,25 o).
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Topuaonranbrnoe nepeMermenue coopymenus U BuIMHCIAgercs mo {op-
myne (B.36)

u = (249,2371 - 182,9520) - (30,6158 — 396,1168) +
425,00 50,00
0,0093 - 8846196 = 0,0093 - 8846196

+ 441,30( J = 34,3305 m.

N3 anpanusa pesysJLTATOB pacyeTa B HACTOAIIEM IIpUMEpe Clefyer, HUTO
fIKOPHAA lenb ¢ NJAaBYYECTHIO NPW ONWHAKOBBIX MCXONHHIX AAHHKIX, KCILI-
THIBAET 3HAMHTENRHO MEHBINHe HATPYAKH, 110 CPABHEHUIO C HEIhI0 ¢ nojne-
INeHAKIM rpyaoM. IIpu mpuMeHeHMHM memeil ¢ IIABYHECTAMH CYLIECTBEHHO
YMEHBINAIOTCS BePTHKAJLHBIE HATPY3KHM HA ONABYYNt OGBEKT ¥ NepeMeLteHns

o6bpexTa. B nenom uMeer MecTo pasrpy:xamnoimmii oddexT mIaBy4ecTH.

TIpumep 3

Tpefyercsa mpoH3secTH pacyeT CHMMMETPUYHONU SKOpHOII cucTeMK M-
BYYETO COOPY:KeHUA ¢ KOPOTKMMM IenaMu Ge3d moABeCHBIX I'PY30B WJIH NJ1aBy-
yecTeil B OPeRTIONOMKEHNMN OAHOCTOPOHHE ¥ ABYCTOPOHHeIl paGoThI NpHu Hc-
XOJHBIX JAHHBIN}

TOPH3OHTANLEAA COCTARJIAIONIAN HATHXKEHHS Neleil B HepBOHAYANL-
HOM COCTOAHMU (paciiop) H1=98,O7 ®H (10,00 T1c);

BHEINHAR MOPU3OHTANBHAS HATPY3KA HA OHY napy neneii (onua mepep-
HAA X OfHA ThUIOBAA memnk) R=294,20 xH (30,00 Tc);

BePTHKAaJbHAA DPOEKIHs cBoBOMHAIX MPOBHCOB Neneit § = E =100,0M;

ANHMHL Ueneil oT K1030B Ao axopeil S = S =215,00 m;

xannbp mepeaHnx M THLIOBEIX Hemeii 43 MM [FOCT 6348-71, nenm su-
Thle ¢ pacriopkamy; npodras Harpy3ka 719,81 kH (73,40 Tc); paspuiBHag Ha-

rpyska 1008,12 kH (102,80 Tc); cmiaa Tamxecry 1 M menu B Boge
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q = q =0,3334 xH/m (0,034 rTc/M); uioniafh NOOepeunoro ceyexns obiero
apena merty F = F =0,002942; moapynn YOpyrocT: LEIH M3 yCNOBUS, UTO
NIpM MCORITARUAX NpoOHOH HArpy3KM YAJHAEHMA CMbIueK cocraBaser 2,5%
oT TIe PROHAYATHEON AMMHE CMBIYKH, E = E =9913346 Klla
(1010880 Tc/m2)].

Pacuer upoussoguTca B cooTBeTcTBHM ¢ B.8~B.10.

OpnocroporHan paGora AKOPHOHR cUCTeMEX

B nepsonavanshnoM COCTOSHAM NapaMeTp HEmHOil JUHUM 8, Oonpexess-

ercs 13 Beipaennd (5.37)

98,07

=294,1176 m.

Beanapmany n;, X;p> X35 BHUHCAANTCH IO Gopmynam (B.38)-(B.40)

215,00% —100,00°

=187,1528 m,
2.294,1176

N = 2-294,11768Arcesh

100,00 1

X,p = 294,1176Arth - =-.187,1528 = 54,6053 M,
215,00 2

X,, = 54,6053 + 187,1528 = 241,7581 m.

TopnsorTansEAd HpoeKnMa 1), NpoBuca nenw ciaexyer us hopmynst (B.41)

98,07 - 215,00

= 187,8860 m.
9913346 - 0,0029

n, = 187,1528 +
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Veusnus B LENM B KJIIOI0BON TOUKe M HATPY3KM HA 1KOPH OOpefeNATeH 1o

topmyaam (B.41)(B.45)

T, = 98,07ch %}I—f% = 133,08 &H (18,57 7c),
v, = 98,07sh %}T{% - 90,03 xH (9,18 1c),
T,, = 8,07ch ;gi?l%% = 99,73 xH (10,17 1¢),
V, = 93,07511;—:3%% =18,34 KH (1,87 10).

TopuaonTranstag CoCTARIAIONIAA YCHIIMS HR AKODb H1 =98,07 xH (10,00 7c).

B paGotieM COCTOAHWI NOPHIOHTANREAS BAMPY3Ka HA SKOPb M0 (opmyte (B.46)
H,=98,07+294,20=392,27 xH (40,00 Tc).

I‘eome'rpw{ecxne 1 CHJIOBhIE XADAKTEDPHCTHKHN lenn ONpeseIAIoTCH o

dopmystam (B.37)-(B.45), B KOTOpRIX uHAEKC 1 sameHsaeTcs Ha 2

_ 392,27

= =1176,4705 n1,
a, 0.3334 1 705 n

215,00% - 100,00°

~190,1152 1,
2.1176,4705 0 H

1N, =2:1176,4705Arsh
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Xop = 1176,4705Arth 22290 _ 1 1901152 = 497,6604 m,
215,00 2

X,x = 497,6694 + 190,11562 = 687,7846 M,

n, = 1001152 + 39227 216,00

——————— = 193,0483 M,
9913346 - 0,0029

T, = 392,27ch%2:"%74065 = 461,21 kH (47,03 1c),
V,, = 392,27sh§:;i—-%%§5- = 242,62 xH (24,74 1c),
Ty = 392,27ch%%$——9(% = 427,86 xH (43,63 1c),
V= 392,27shf% =170,93 xH (17,43 7c).

TopnaoHTaNBHOE NepeMemenre COOPY:eHHA U BHUHcafgercs no ¢op-
myae (B.47)

u = 193,04483 - 187,8860 = 5,1623 m.

JsycToponnas paGora SKOPHOH CHCTEMEX

BrlnoaneaHsie paHee pacuersl nemeil B [IePBOHAYAJIbHOM COCTOSHHUH OC-
TAOTCA B CUJe.
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B paGoueM COCTOSHMMU IapaMeTphl 8,, A, UeNHHIX NUHNR 414 nepeaHeit

M THLIOBOM Iteneli ompejenaioTca U3 pemeHus ypasseunii (5.48) ¢ yyerom
Borpascenuit (B5.49)-(B.55)

a, = 1064,5649 M,

a, = 182,2120 M.

TopusonTanbHbIe HArPY3KH HA AKOPSA (Paclopsl B IENAX) BBIYUCIAIOTCA
no ¢opmynam (B.56), (B.57)

H, = 0,3334-11064,5649 = 355,00 xH (36,20 c),

H, = 0,3334-182,2120 = 60,80 kH (6,20 Tc).

Jasree pacueThl ITPOM3BOAATCA PasAesbHO IS NepeAHeil M THLIOBOM we-
meif, TeoMeTpHUeCKHe K CHJIOBRIE XAPAKTEPUCTHKM HepegHeil eny BLMUHCIAIOT-

cano Qopuynam (B.38)-(B.456), B xoropaix umpexc 1 aaMeHAeTCH MHASKCOM 2

J'_T—_?
; = 2:1064,5649Arsh 215,00" ~100,00" _ 190,0716 w,

K 2-1064,5649

100,00 1

X,p = 1064,5649Arth = .190,0716 = 441,3111 M,
21500 2

Xqa = 441,3111 +190,0716 = 631,3827 m,
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355,00 - 215,00

n, =190,0716 + ————--—"—
i 9913346 - 0,0029

=192,7263 M,

631,3827
T,, = 856,00ch ——"—<'_ _ 419, . ,
ia b Soeasers = 11933 KH (42,70 7o)
631,3827

V,, = 855,00sh = 223,10 xH (22,75 re),

1064,5649

441,3111
T,y = 355,00ch——-"""~_ .. 385,99 kH (39,36
t 10645649 «H (39,36 1c),
V,y = 856,00sh 1B g0 415H (15,44 1o).
1064,5649

AnanoruyHo pacuernl TEIJIOBOH HeIM OPUBOJAT K pe3yabTaraM

J215,00* - 100,00°

fi; = 2-182,212Arsh ~182,5931 n,
2.182212
%,, =182,2124rth 19200 _ 1 185 912 = 0,3047 ,
21500 2
%,, = 0,3947 + 182,5931 = 182,9878 w1,
7, = 182,5081 + —020- 21500 _ 143 6476 m.
: 9913346 0,0020
T, =60,80ch 2229878 _ o414 «H (9,60 0),
182,212
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182,9878
V,x = 60,80sh S0 = 7188 wH (7,33 59)
0,3947
T,y = 60,800k 2220 = 60,80 xH (6,20 7c),
0,3047
V.. =60,80sh 2247 _ 0,10 xH (0,01
38 182,212 (0,01 xc).

TopraonTaasHoe mepeMelleHie COOpY’KeRHs U omnpegensercs no ¢op-

myne (B.47), B KOTOPYyI0 [OACTABIAIOTCA 3IHAYEHWA XaPAKTEPMCTUK epex-

Hell nenn
u = 1927263 - 187,8860 = 4,8403 m.

Iprvep 4

Tpebyerca DPOMIBECTH PACHeT AKOPHONA CHCTEMBI ILIABYYEro COOPYIKEHMS
€ KOPOTKMMH LEOAME M C NOABECHRIMH IPY3aMH FUIM ILIABYUECTSAMH B OpPeATIo-
JIOXKEHMY ONHOCTOPOHEE! paCoThi IMPH MCXOAHEIX RaRHBIX!

TOPH3OHTANILHAA COCTABJSIOIAA HATKEHKS UENM B NePBOHAYAILEOM
cocroauun (pacniop) H,=98,07 xH (10,00 7c);

BHemAAs TOPMAOHTANLHAR HArpy3ka Ha oagy nems R=441,30 xH
(45,00 Tc);

cuna TayKecty (Bec) B BOAE IMOABEINEHHOIO X NENX rpy3a MM BHITAIKN-
BawIas cua niasyvectu G=196,13 xH (20,00 rc);

ANMHA BEPXHETO ydacTKa nenu 8,=50,00 m;

ANMHA AUMKHErO YYACTKA IeNM OT CPY3a WM IUIABYYeCTH [0 AKOpA
8°=150,00 m;
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BePTHKANKHAR MpoeKnus crofonrHoro mpoauca rnenu § =150,00 m;

xanndp meneid 77 [[OCT 6348-71, nenu nuTne ¢ pacnopxamm; npos-
Hag Harpyske 2009,40 xH (210,40 Tc); paspeisHas Harpyska 2883,156 xH
(294,00 7c); cuna raxecr 1 M menm B Boxe Q =Q =1,0886 xH/M
(0,111 Tc/m); maowWAAEL HOMEPEYHOro ceueHMs o0mero 3geHa nemu
F =F" =0,0093M7% wMogyns yopyrocrn menuz E = E' =8846106 xIla
902061 Tc/M2)).

PacueT UpOR3BOAMTCA B COOTBeTCTENM ¢ B.11-B.13,

fxkopEana uens ¢ MOXBECHLIM rpy3oMm

Tax KaK B HEPROHAYAILEOM cOCTOARIH (BHeIIAAA Harpysxa R orcyrer-

Byer) q = Qq *, TO a; = &), IapaMeTp &, noc ¢gopmyne (B.59) pasex

98,07
1,0886

= 90,0901 m.

1

BOMUTHARL Xic,X1py XicrX;a OMPeaenaioresn n3 ypasuemua (B.61) noabo-

POM C HCHONB3OBaAHMEM cooTHOMeHni (B.62)-(B.64)

Xy = 126,2908 wm,

X}, = 21,7028 m,

X,c = 186,6854 m,

x,, =198,3189 m.

Jlns Bemirauy Mg, Tl pacueTs 1o qopaynam (B.67), (B.68) zawor
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Me = 126,29006 - 21,7023 = 104,5883 m,

n; =104,5883 + (198,3189 - 186,6854) = 116,2218 m.

Topu3oHTANBbHAA 1), ¥ BepTURanbHas ;. mpoexuuu csoboxmoro mpo-

BHCA HIDKHEIO y4acTKa mend, & TaKyKe NOPHIOHTANbHAA DpoeKuus 1); mpo-

Buca Bceit nenu cnenyer ua dopmyn (B.69)-(B.71)

98,07 - 150,00

=104,5883 + — oot (10009
e * 8846196-0,0093

= 104,7669 M,

126,2906 h 21,7323
90,0901 90,0901

Cre= 90,0901(ch ] =101,3704 M,

98,07 - 150,00 + 98,07 - 50,00

=116,2218 +
M 2 8846196-0,0003 8846196 - 0,003

=116,45699 wm.

Yoy B KITI030BOI TOYKE 1IenH onpexesiaiores no gopmynam (B.72), (B.73)

T, =98,07ch 1283189 _ 1856 wH (45,74 1),
90,0001
198,3189
V., =08,07sh 1983189 _ 137,67 xH (44,63 10).
1a 90,0001 xH (14,63 1c)

Harsxenne menu B TOUKe KpeIvleHHA K AKOpIO U BepTHMKaNbBadg Co-

cTaBnfAImas yeuans Ha SKOphb paccuuThIBAIOTCS 110 dopmyaam (B.78), (B.77)

21,7023

T,s = 98,07ch
90,0901

=100,93 xH (10,29 rc),
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21,7023

V., = 98,07sh
8 90,0001

= 23,83 xH (2,43 1¢).

TopusonranbHag cocTaBAAOMIAH YCHIAUA Ha HAKODL H1=98.O7 kH
(10,00 1c).

B pafoueM cOCTOSHUM FOPUICHTANLHAS HATPY3KAa HA SKOPb BBINHCIHET-
cst o Gopuyae (B.78)

H,=98,07 +441,30=539,37 xH (55,00 Tc).

I‘eome'rpnqecxne " CHJIOBRIE XapaXTEpPHCTHKH LieM onpexenfdoTcs Oo

dopmynam (B.59)-(B.77), B xoTopeix mHzexc 1 aamensercs Ha 2

a,=4a, = 539,37 = 495,49556 M,
b *  1,0886

X} = 499,1375 M,
X} = 894,8157 m,
X, = 605,6362 M,
X,, = 6321323 m.
N = 499,1375 — 394,8157 = 104,3218 M,

n; = 104,3218 + (632,1323 - 605,6352) = 130,3189 m,
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539,37 - 150,00

o = 1043218 + 5237+ 190,00
Nz =104 8846196 - 0,0093

=105,3038 w,

499,1375 c 394,8167
495,4955 495,4955

Goc = 495,4955(011 J =107,5765 M,

96539,37 - 150,00 + 639,37 - 50,00

n, = 130,8189 +
8846196-0,0093 8846196 -0,0093

=132,1283 ™,

6321323 _ 1041,17 xH (106,17 mc),
495,4955

T,. =539,37ch

V,, =539,37sh 2321328 _ 990,54 xH (90,81 1c),
495,955

T,, = 539,37ch 2248157 _ 719,84 «H (73,40 10,
495,4955
394,8157

V,, = 539,37sh oeoi>f _ 47670 xH (48,61 1c).

= S 495,4955 xH ( Te)

TopusonTanblioe mepeMemenye COOpY:KeHua U onpefeisercs no ¢op-
myJne (B.79)

u =132,1283 - 116,4599 = 15,6684 M.
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AxopHAan Mens ¢ MAABYYECTHIO

3pech UCXOZHBIE JAHHBIC TE e , YTO K B CAyuYae Ieny ¢ NOABECHBIM

rpysoMm. Cumponom G 0603nauens BHLITANKHBAOMIAA CAJNA 3&KpeTIIeHHOR HA

merm naasyvectu. Hpraaro G =196,13 xH (20,00 1c).

Tax K&K B NEPBOHAYAJBHOM COCTOAHMM ¢ =q*, TO &, =4a;, napaMerp

IenmHoi IuHUK cornaceo dopmyne (B.69) nmeer aHaueHe

a,=90,0901 m.
BespuuHL x:c,x;ﬂ,x1 A» X c onmpesenmioTca nosbopom U3 ypaBHEHUHA

(B.61) ¢ ucnonssosanneM coorHomennit (B.62)-(5.64)

X} = 144,9916 N,

X,y = 61,3576 M,

X,c = 85,1351 M,

X,, = 76,5012 m.
Jna Besmms n;c, n; u3 purpasxennit (5.67), (B.68) cnenyer
TNy = 83,6340 M,
1, = 125,0001 .

TopuaorTansHAA M BePTHKAJILHAA OpoeKnUA cBOOOLHOrO IIpoBHCA HIXK-

HEro y4acTRa Ieni BRIYHCAAIOTCA no dbopmyaaM (B.69), (B.70)
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98,07 - 150,00
8846196 0,0093

M = 83,6340 + = 83,8126 m,

144,9916 ch 61,3576
90,0901 90,0901

Cie = 90,0901(ch ) =122,4183 M.

B coorsercTBun ¢ topmynoit (B.71) ropusoHrannHas mpoexnmsa Beeit

Ieny

98,07 - 150,00 + 98,07 - 50,00
8846196-0,0093 8846196-0,0093

n, = 125,0001 + =125,2382 m.

na yewmit B KIKO30BOIR TOUKe eny w3 Beipakeruit (B.72), (B.73) noryuero

76,5012
= 98,07ch ———2 = 135,6 13,83 c),
T, = 98,07ch o = 135,63 xH ( )
76,5012
v, = = 93, ,65 Tc).
s = 98,0Tsh S0 = 93,65 KH (9,65 )

Vewma B nend B TOYKE KPEIUIEHHA IUIABYYECTH ONPEAENHIOTCA corvac-
o dopmynam (B.74), (B.75)

144,9916

T, =98,07ch 1249918 _ 0497 xH (26,00 o),

e “""90,0901 xH (26,00 o)
144,0016

V,, = 98,07sh o9916 _ 00 36 kH (24,001c).

1a ] 90,0901 5,36 hH( T)
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Harpysxa Ha AKOph BeIYKCaAerca no dopmyaam (B.76), (B,77)

61,3576
T, = 98,07ch o326 _ 191,71 H (12,41 7o),
s 90,0001 ( )
V., =98,07sh 322576 _ 79 08 xH (7,35 10).
90,0901

TopmsonTansHas cocTaBlAMINAA YcHNHA Ha axops H,=98,07 xH
(10,00 rc).

B paGouem cOCTOSIHMY FOPMSOHTANBHAN HATPY3KA HA SKOPL IO dopMye
(B.78) H,=539,37 xH (55,00 Tc).

T'eoMeTpriyecKie ¥ CHJIOBHIE XapaKTEPHCTHKH IeN ONpeReNsioTes I
Popmynam (B.59)-(B.77), B KOTOPHIX MHgexce 1 3aMeHex ua ungexc 2.

Pacyer napaMeTpos HenHuIX AuHUit 110 dopmynam (B.59), B.80) xaer
a, = a,=495,4955 M.

BenuanHb X,0, X35, Xga0 X MMEIOT 3HAUEHUH

Xy = 544,4825 M,

Xop = 447,5032 M,

X, = 426,1677 M,

X,, = 461,1656 m.
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U3 surpaxkennit (B.67), (5.68) creayer
Ny =96,9793 M,

1, =131,9771 m.

TopuzoHTanbHAS B BEPTUKAILHAA IPOEKNUY CBOGOZHONO TIPOBUCA HIDK-
HEro y4acTya Leuy, & TAKMKe I'OpH30HTAIbHAS IPOEKUUS NPOBHCA BCeil IenH
BRIYHCAsIOTEH 10 Qopmynam (B.89)-(B.71)

539,37 - 150,00

= 96,9793 +
Nz = 96,9 8816196 - 0,0093

= 97,9613 M,

544,4825 c 447,5032
495,4955 495,4955

Lo = 495,4955(ch ] =114,3137 ™,

539,37 - 150,00 + 539,37 - 50,0

n, = 13,9771 +
8846196.0,0003 8846196 - 0,0093

= 133,2865 M.

VYeunua B mefin B KJO30BOM TOYKE M B yajle KPeIJIeAUS NMIABYYECTH

onpegeastoTes o ¢popmynam (B.72)-(B.75)

461,1656
= 539,87¢ch ————— = 790,32 xH (80,59 1c

T 495,4955 ’ ( »
461,1655

= 539,37sh 2911655 _ (0021 «H (58,91 10),

Vax Sh 95,0055 ~ 0 1 XH( )

T, - 539,37ch 2414828 _ 39917 «H (91,60 o),
s 495,2955
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544,4825

V, = 539,37sh
: 495,4955

= 719,42 kH (73,36 rc).

Harpysku Ha AKOpb BEIYHCIASIOTCA no dopmynam (B.76)-(B.77)

447,5082
T, =539,87ch 12052 _ yra 71 xH (79,00 T0),
2 N 495,4955 kH ( )
447,5032
V,, =530,37sh 2210032 _ 106 14 kH (56,71 c).
2 1 495,4955 xH ( )

Tlocne mpuno:xenns BHemHeRk Harpysxu R coopy:xenue mepemecTHrcs B

TOpPH3OHTANILEOM HanpapieHny. ITo dopayse (B.79) monyueno

u = 133,2865 - 125,2382 = §,0483 ™.

Kak cremyer u2 pesy;braToB pacuera B HACTOAIIEM HpHMepe, OIPM ITpit-
MeHEHUX SKOPHBIX Ienefl ¢ NJIABYHeCTAMH HMMEET MeCTO pasrpysxaiomuil ad-
theKT, B pesyibaTe ACICTBAA KOTOPOIO YMEHLIIAIOTCH YCHJIMA B SKOPHEIX

CBA3HX, HATPYSKN HA ILIABYYNit OGBLEKT U mepeMemeHus obbeKTa.

Ilpunep 5

TpebyeTca Tpou3BecTH pacyeT SKOPHON CHCTEMEI ILIABYHEr0 COOpY:Ke-
HMA € OIUHEEIMA IenaMu 6e3 NMOABECHBIX IPY30B WM ILIaBydecTell Np¥ Ha-
KJIOHHOM JIHEe AKBaTOpPUY (C/Tyvay IIpAMOrO M OGPATHOro YKJIOHOB) B IIpeANo-
JIOKEHNH OJHOCTOPOHHE! paGoTHI MPK MCXOXBEIX AAHHEIX:

rOpU30HTANILHAA COCTABAANIOMAA HATAXKEHHUA HeNd B HePBOHAYAILHOM

cocTossunm (pacniop) H, = 98,07 xH (10,00 rc);

BHEITHAA TOPM3OHTAMNBHAS HATPY3K& HA ofuy iens R = 441,30 kH

(45,00 Tc);
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JJIMHA SIKOPHON LIENH OT KJIlo3a A0 Axopsa S = 187,60 m;

BO3BRIIIEHME KJI030BOH TOYKH HAaJA IIOBEPXHOCTLIO AHA B nepBOHAYAIh-
HoM coctoaHm § = 30,00 m;

yxaoH gHa i = 30,1;

rkanubp nenn 77 [TOCT 6348-71, menu aursie ¢ pacnopkaMu; npolaas
Harpyaxa 2059, 40 xH (210,00 =c); paspmisHas Barpyaxa 2883,15 xH
(294,00 tc); cuna TaxectH 1 M menu B Boge q=1,0886 xH/m (0,111 Tc/m);
oA, IOMepeuHoro cedeHms obmero sseHa nemu F=0,0093 m2; moxyns
ynpyroeru neuu K=8846196 xIla (902061 Tc/M?)].

PacyeT mpou3BOZUTCE B COOTBETCTBUM C pexoMeHpanuaMu B.14-B.16.

IIpamoit yKiIoR xHA

B nepBopauanLHOM COCTOSHMH (BHEWIHAA HArpy3Ka OTCYTCTBYeT) napa-

MeTp 4, BRIYHcaAeTcs u3 Buipaxenus (B.80)

o = 9807
' 11,0886

= 90,0901 m

BenuunHer X .. » X5 ODpeRelAoTes Mo ¢opmynav (B.81), (5.82)

X,5 = 90,0901Arsh0,10 = 9,0090 M,

X,x = 79,6000 M.

JAna senuuMuH 1); u3 GopMyas (B.85) cneayer

7. = 79,600 - 9,009 = 70,591 M.

Jlns rOPH3OHTANLHON NMpoeKOMHM 1), X ANHHEL |, cBoGoAHOro mposuca

uenu pacyerst no ¢popmynam (B.86), (B.87) gaior saHayeHHns
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1, = 70,5910 + —22:0901 - 98,07 ( 79,6000

- 0,10) = 70,6878 M,
0,0093 - 8846196 90,0901

79,6000

L = 90,0901(sh—~——-—~
90,0901

- 0,10) = 81,3599 m.

Yeunus B Uenm B KJIO30BO TOYKE, & TaKxe BepTHKANBHAHA COCTaB-

NAIMAA YCWIHA Ha skoph no dopmynam (B.80)-(B.90) nmeror snavenns

79,6000

T,, =98,07ch
90,0901

= 138,86 xH (14,16 Tc),

79,6000
90,0901

V,, =98,07sh = 98,36 kH (10,03 1c),

Vip =98,07-0,10 = 9,807 xH (1,00 Tc).

T'opusonransHas cocraBngomast yeunus Ha AROPE
H, = 98,07 xH (10,00 Tc).

B pafoueM cOCTOSHUM TOPHIOHTANLHAF HAIDY3KA HA SKOPb PaCCUMTHI-

BaeTea 1o ¢opmyae (B.91)

H, = 98,07 + 441,30 = 539,37 xH (55,00 7c).

Benvunsa X,, onpexensierca mo dopmyne (B.92), a Bce ocransuue

reoMeTpUYecKHe H CHJIOBLIE X4DAKTEePHCTHKH Ifel HAXOAATCA IO (GOpMYIaM

(B.81), (B.82), (B.85)-(B.90), » xoroprix uHAeKC | 3aMeHASTCH MHAeKcoM 2
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1, = 168,8605 +

a, = 23937 _ 4954055 u,
1,0886

1 = 405,4955Arsh0,10 = 49,5495 u,
. = 219,4000 M,

1, = 218,4100 - 49,5495 = 168,8605 M,

495,4955 - 539,37 sh 218,4100
0,0093 - 8846196 495,4955

218,4100
495, 4955

l, = 495,4955( sh- -0 10) =176,0010 M,

A = 939,37ch 2184100 _ = $§92,62 xH (60,43 rc),
495,4955

T,

2

218,4100

V, =539,37sh
s *1°495,4955

= 245,566 kH (25,56 c),

V,, = 539,37 0,10 = 53,937 kH (5,50 Tc).

_BCH 33-01-XX

MO P@

- 0,10] =170,0128 M,

Ilepemernensie COOpPY:KeHUT U onpegenserca no gpopmyae (B.93)

176,0010 - 81,3599
J1+0,10°

u = (168,8605 — 70,5910) -

187,60 - 441,30

—_————— = 51037 ™ .
8846196 -0,0093

1

1
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OGpaTamiiil yraom xua

B nepsoHauanbHOM COCTOSHHMM HAPAMETD NENHOH JHHNM onpeiejsercd
no ¢opmyne (B.80)

a, = 90,0901 m.

Beauymusr X,;,X,, onpegeaaoTca u3 ypasaenusn (B.81) meroxom mox-

6opa c yuerom BeipaeHna (5.82)

X,y = —9,0000 M,

x,, = 63,3700 M.

Bennunna n, o dopmyne (B.85)

n; = 72,3790 M.

Jlna ropusonTanbHOM MPOGKOMH M JJNHHBI CBOGOAHOrNO NPOBHCE NEITH

pactueTsr no ¢hopmynam {(B.86), (5.87) nator

: 00
1, = 72,3790 + 90,0901 . 98,07 ( 63,37

+ 0,10) =72,4715 m,
0,0098 - 8846196 90,0901

1, = 90,0901 sh 333790
90,0901

+ 0,10) = 77,7354 M.

TIo dopmy:am (B.88)-(B.90) paccunTHIBAIOTCA YCILMMA B KJIQ30BOH TOUKE

1eny ¥ HArPY3KX HA SIKOPb
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T, = 98,07ch 323700 _ 19337 «H (12,58 10),
90,0901
v, =98,07sh 333799 _ 7,489 w1 (7,68 o),
90,0001
V,, = 98,07 - (-0,10) = ~9,807 xH (-1,00 Tc).
I'opusonTaiLEAn COCTABNAIOIMAS yowms Ha AKOPB

H, = 98,07 xH (10,00 Tc).

B pa6oueM COCTOSHWK MOPH3OHTANLHAS HATPY3KA HA SKOPL ONpEXeJIgeT-

cs B cootBeTcTBHM ¢ dopmyroit (B.91)

H, = 539,37 xH (55,00 Tc).
Beamuuma X,, paccuuThIBaeTcA no gopmyne (B.92), a Bce ocrannHble

reoMeTpiiecKHe M CHIOBLIe XaPAKTePHCTHKM NEMH BLIYHCAAIOTCH 110 (POpMY-
nam (B.81), (B.82), (5.85)-(B5.90), B KoTopeix MHAeKC 1 3aMeHAETCA MHASKCOM

2, N3 sripasenus (B.80) naxoxurca mapaMeTp LeOHOM JUHUU

a, = 495,4955 m.

Bemrnmnt X,, , X,; cornacHo dpopmysam (B.92), (5.82) nmeror sHaveHua

X,5 = ~49,5495 M,

Xga = 123,93 M.

Jasa semrdsl ), oo dopmyae (B.85) nonyueno
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n, = 173,4795 M.

T'opusonTannBEan MPOEKOMA U LAMHA CBOGOAHOrO MPOBHCA LI Onpee-
nsiorTes no hopaynam (B.86), (B.87)

1, = 173,4795 +

495,4965 - 539,37 (sh 123,9300

0,10 | = 174,6287 u,
0,0093 8846196 | 495,4955 10) "

1, = 495,4955] sh 1239300
405,405

+ 0,10) =174,7682 m.

Yemnnuga B KJH030BOH TOUKe DEHM X BEPTUKANLHAS COCTABJAIOINAA YCH-

JI7H Ha SHOPE caenyiar ud dopmyn (B.88)-(B.90)

128,930 - 556,33 xH (56,73 1),

T,, = 539,37ch
e Tryrrs

123,9300

V,, = 539,387sh
A S 495,4955

= 136,31 xH (13,90 =c),

V,, = 539,37 (- 0,10) = -53,937 kH (-5,50 rc).

Tlepemernenie cOOpyXeRUa U oilpexeaderca no dopmyse {5.93)

174,7682 - 77,7354
J1+(-0,0)

=5,5569 M.

u = (173,4795 - 72,3790) -

" 187,50 - 441,30
8846196 - 0,0093
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IIpumep 6
TpebyeTcs nmpouasecTH pacyeT SKOPHOH CHCTEMLI ILIABYYEro COOPY:Ke-
HUA € JNMHHBIMU IeOAMH If IOABECHBIMH IPY3aMy MM IUIABYYECTAMH IIpu

HaKJIOBHOM fBEe (Caydyail MPAMOro YKJIOHA) B NPeANOAO:KeHHH OZHOCTOPOHHEe

paboTel NP UCXOAHBIX NARHBIX!

TFOPH3ORTANIRHAS COCTABJIOMIAR HATAKEHUA OENH B HePBOHAUAILHOM
cocrosuin (pacnop) H, = 98,07 xH (10,00 1c);

BHEIIHAH rOPK3CHTAJIBHAR HArpyskKa Ha onuy uens
R = 441,30 xH (45,00 Tc);

CHNA THIKECTH (Bec) B BOAE NMOABEINEHHOrO K LMK IPysa WA BHITANKH.
Bawoinag cuia naesyuectn G =196,13 xH (20,00 c);

JAVHa BEPXHETO YYacTKA IEN OT KA03a O IPysa MAM IIIaBydYecTH

S, =12,50m;

ARUHA HHMKHETO YYacTKa UeHM OT rpysa HIH IUIABYYECTR N0 SAKOPH
S’ = 250,00 m;

BO3BBIIIENNE KJIO30BOi TOMKI HAJ NOBEPXHOCTHIO AHA B IEPBOHAYAIb-
noM cocroauun £ = 50,00 m;

yRNoH gua i = 10,1;

kanuGp nemu 77 [FOCT 6348-71, neun nurThie ¢ pacnopkaMy; npobGHas
Harpyaxka 2059, 40 xH (210,00 71c); paspmiBHas marpyska 2883,15 xH
(294,00 Te); cuna TadtecT™ 1 M menu B Boge =1,0886 x¥/m (0,111 Tc/m);
TLMOINAAE TOMEPEYHOrO ceueHna obmero 3pesa uenu F = F° =0,0093 m2; mo-
mynb yupyroerz neny E = E =8846196 kIla (902061 1e/M2)].

Pacuer npousBoOUTCS B COOTBETCTBUM C pexoMenganuamu B.17.5.19.

AxopHAA Iens ¢ NOABLCHEIM rPy3oMm
B nepBoBauARbHOM COCTOHHMM (BHeMIAR Harpyaka R orcyrcreyer) na-

paMeTp HeoHoit MMHNK 8, 1o dopmyJe (B.94) panes



_ 98,07

a, =
1,0886

= 90,0901 m.

Tax xak q =q’, T0 8, = &;.

BeaMuuHBt X..,X ,X,.»X,, OHpeAeNsioTCA U3 ypanHenus (B.96) moa-
ic " ic? *1n

6opoMm ¢ rcoonn3osanyeM Bripakennit (B.97)-(B5.99)
X;c = 88,9000 M,
X, =141,2611 M,
Xy c = 186,1260 M,

X}z = 9,0090 ».

Iina BemnuuH M,1; pacyersl BeAyTcs no gopmynam (B.102), (B.103)
n}c= 88,9000 - 9,009 = 79,8910 m,

n; = 141,2611 - 136,1260 + 88,9000 — 9,090 = 85,0261 m.

T'opH3oHTaNBEAS T, @ BEPTHUKANBHAA (, IPOEKNUI CBOGOAHOrO OPOBH-

ca HIJKHEr0O y4acTsa Iemnu ciaegy:or ua dopmyn (B.104), (5.105)

N = 79,8010 + 98,07 :90,0901 ( , 88,9000

s -0,10 [ = 80,0041 M,
0,0093 - 8846198 90,0901
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88,9000
. = 90,0901/ ch — -vy140,10° |-
Gic l(c 50,0901 v +01o) 0,10 x

98,07 - 250,0
x[ 79,8910 + 22:07-2500 1
( ’ 0,0003 - 8846196) 39,4785 m.

TopusonTansman mpoexknua 1), u Anuxa 1, mpomca Beeii menu Oo dop-

mynam (5.106), (B.107)

v, = 85,0261 + 98,07 - 90,0901 sh 88,9000 _
0,0093 - 8846196 90,0901
+ 98,07 -12,50
0,0093 - 8846196

0,10] +

= 85,1641 m,

88,9000

1, =12,50 + 90,0901(51'1
90,0901

- 0,10] =107,6376 m.

Veunusa B KAI030BOI TOUKe MENMH M HAIPY3KK HA AKOPb 10 GropMy;am
(B.108), (B.109), (5.112) nMewT 3HaYeHUT

141,2611
T, =98,07ch 1312011 _ 545 46 xH (25,08 o),
14 90,0901 (25,08 )
V,, = 98,07sh 1412811 _ 554 06 xcH (22,94 rc),
90,0901

Viz = 98,07.0,10 = 9,807 xH (1,00 7c).

B paboueM COCTOSHMI I'OPUIOHTANBHAA HATPYSKA BA AKOPS 0o dopmyJe (B.113)

H,=98,07+441,30=539,37 (55,00 1c).
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Benuunna x;. onpegesnsercs merofom ropGopa uam rpaduueckn us

ypaBnennus (B.114), a Bce ocTanbHble reoOMeTPHYECKHe U CHIIOBRIE XapaKTepH-
CTHKM @eny Buuncasorcs no dopmynam (B.94), (B.95), (B.97)-(B.99),

(B5.102)-(B.112), B xoTOpLIX MHAeKC 1 3aMeHeH HA HAACKC 2

a = 539,37
* 1,0886

= 495,49556 M,

X}, =252,1000 M,

X, =338,7207 M,

X,.=328,6126 M,

X125 =49,5495 M,

Nac =252,1000-49,5495=202,5505 ™,

7,=338,7207-338,6126+252,1000-49,5495=212,6586 M,

Tl = 202,5505 +

539,37 - 495’4955(:5 252,1000 0’10) - 208,048 .,

8846196 0,0093 495,4955
25652,1000
- ,4955 ch ——-—— — {1+ 0,10 | - D,
Eoc = 495,4 50((: 495,4955 A ) 0,10 x

539,37 - 250,00
0,0093 - 8846196

x (202,5505 + ) = 44,8544 m,
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539,37 - 495,495 ( sh 252,1000 3

0,0093 8846196 495,2955  °)*
, 539371250
0,003 - 8846196

7N, = 212,6586 +

= 214,1387 m,

252,1000

1, = 12,50 + 495,4955| sh —
) 495,4955

- 0,10) =226,0784 ™,

338,7207

T,a = 539,37ch
495,4955

= 670,38 xH (68,36 rc),

338,7207

V,, = 539,37sh
495,4955

= 398,05 xH (40,59 rc),

V,, =539,37-0,10~53,937 xH (5,50).

T'opnsonrantioe nepememenye coopyedud u no gopmyne (5.115)

226,0784 - 107,5376
Jy1+0,0°
25000 | 12,50

0,0093- 8846196  0,0093 - 8846196

u = (212,6586 - 85,0261) -

+ 441,30[ ) =11,0875 M.

.ﬂxopﬂaa Heok ¢ HAABYIECTRIO

3recs HMcxXoauLe XaHHLIE Te JKe, YTO ¥ cayuae nemnu ¢ rpysoM. CHMBo-
gom G ofosHAueHA BLITANKHBAIOMAA CHJIA 3RKPEIUTEHHOH Ha Ienu NJasyye-

c¢ru. IIpuaaro G=196,13 xH (20,00 Tc¢).

Tak xaK B IIEPBOHAYANBLHOM COCTORHHM g =q°, TO &, =&, napaMmerp
nenHoi muank 1o dopmyne (B.94) a,=90,0901 M.

BesMuHHEL X[, X5, X4y X,¢ ONpefessioTca H3 ypaBueHus (B.96) moxbo-
pPOM ¢ nenoassosaHieM coornomrenuit (5.97)-(B.99)
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X};=96,200 n,

X5 =9,0090 M,

X,,=36,9189 M,

X,c=25,1351 M.

JAnsa enuumn 1,1, U3 Bupaskennit (B.102), (B.103)

;. =87,1910 v,

n,~98,9748 M.

TopusoRTansHA® ¥ BePTHKANLEAR MPOEKOMH CBOGORHOIO NPOBMCA HITK-
Hero yuacTKa menn BHIUHCAAIOTCH no dopmynam (B.104), (B.105)

Thye= 87,1910 +

98,07 - 90,0901 96,2000
0,0093 - 8846196 90,0901
=87,3178 M ,

- o,1o) =

96,2000 - ]
= 90,0901 ch -J1+0,10° |-0,10
G 1 90,0001 *

98,07 - 250,0

x| 87,1910 4 ——= 2200
0,0093 - 8846196

) = 46,9560 m .

Topu3oHTaNBHAN Ypoexnua 1), ¥ ANMuEA 1, cBoGopmoro mposuca Beeii

Heny paccUMTHIBaIOTCA Mo (opmynam (B.106), (B.107)
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N, = 98,9748 +

90,0901-98,07 ( , 8962000 . o
0,0093 - 8846196 90,0901
98,07 12,50

B0 750 991185 ,
0,0093 - 8346196 M

96,2000

1, = 12,50 + 90,0901 sh—=——
90,0901

- 0,10) =119,0404 .

Yeunus B Henu B KIO30BOH TOUKE NEHOM PaCCUMTHIBAIOTCH IO GopMy-
jgam (B.108), (B.109)

36,9189
= 98,07¢ch ——— = 10 ,85 1c),
Tia ,07¢ 90.0901 6,40 xH (10,85 7c)

36,9189
90,0901

V,, = 98,07sh = 41,29 xH (4,21 c).

Veunus B UeNU B TOUKE KPeIUIeHHA OJIABYYECTH M Harpy3KH Ha fKOPL
cnexylor u3 dopmyx (B.110)-(B.112)

96,2000
90,0901

T, = 98,07ch = 169,46 xH (10,85 Tc),

96,2000 _
Vlc= 98,07Shm = 125,82 ®H (12,83 TC),

V,, = 98,07 0,10 = 9,807 xH (1,00 Tc).

T'opnaoHTansHaR COCTABJAIOIAS yesus Ha AKOPb

H, = 98,07 xH (10,00 rc).
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B paotiem cocroszom ropumoaTaisHas HATPY3KRA Ha AKOPL 1o Gopmy:te (B.113)

H, = 98,07 + 441,30 = 539,37 xH (55,00 Tc).

Bennuyuna x;c onpegensgerca nogGopoM rpa@uYecKy MM U3 ypaBHe-

ung (B.114), a Bce OoCTRJIBHBIE FEOMETPMUECKNE M CHJIOBHIE XAPAKTEPHCTHKY
nenu BRYMCAAIOTCH Ito dopmynam (B.94), (B.95), (B.97)—(B.99), (B.102).
(B.112), B KoTOPLIX MHAEKC 1 3aMeHseTCH UHAECKCOM 2.

Pacqer napamerpos renHeIx aunauii 1o dopmynam (B.94), (B.95)

8, = a) = 495,49556 M.

BenuunHEL Xge, X, s Xocs X, ONpefiensrores H3 nupaxenuit (B.114),

(B.97)-(5.99) 1 uMe10T IHAUCHUS
Xoe = 260,0600 ™,

X.p = 49,5495 M,

x,, =189,8739 M,
X, =178,2297 m.
Jlna BenauMH Nac,Ng M3 dopmya (B.102), (B.103) crexyer
N = 210,5105 m,

N, = 2221547 m.
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TopusonTansHas U BePTHKANLHAA IPOSKOMY CBOGOSHONO MPOBUCA HIK-

Hero yyacrxa lenu BemMuciaaoTea no dopmynam (B.104), (5.105)

Nec= 210,515 +

539,37 - 495,4955 o, 2600600 A
0,0093 - 8846196 495,4955
= 211,9677 m,

260,0600
495,4955
539,37 - 250,0
0,0093 - 8846196

Cpe= 495,4955(ch -1+0,10° ) -0,10 x

x (210,5105 + ) = 44,660 ™ .

TopusoHTANBHAS TPOEKIMA ¥ AMMHA NPOBHCA BCell Oemm 1o gopMyaam
{B.106), (B.107)

N, = 2221647 +

539,37 - 495,4955( 260,0600 o
0,0093 - 8846196\ 495,4955
539,37 - 12,50

e = 223,6937 M,
0,0093 - 8846196

260,0600

= 12,50 + 495,4955) sh ————
=1 ' ( 495,4956

- 0,10) = 235,0766 M.

Veunus B KI030B0i Touke henut 1to opmyaam (B.108), (B.109) umeor

3HaYeHndA

189,8739

= 539,3Tch —o20 (99
Ta = 839, 37ch o0 1055

= §79,47 xH (59,09 c),

189,8739

= 211,78 xH (21,59 Tc).
495,4955 kH (21,59 7c)

V,, = 539,37sh
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Yeunma B menu B TOUKe KPEILIEHAA IJIABYYECTH M HACPY3KM Ha AKOPD
1o dopmynam (B.110)-(B.112)

260,0600
T, = 530,37ch 2000800 _ o537 kH (62,75 T0),
x 495,4955 KH ( Te)
260,00
V,, =530,37ch—29090_ _ 296,26 xH (30,21 0),
2 1 4954955 28 xH ( )

V,, = 539,37 0,10 = 53,937 xH (5,50 Tc).

TopusonTaNBHOE IIEpEMeleHNE COOPYXMEHNA U HOoCHe NPHIIOMKEHUA

BHEIHEH HarpyskH Berducaserca no dopmyse (B.116)

285,0766 —119,0404
Jy1+0,10°
250,00 . 12,50

0,0093 . 8846196 0,0093 - 8846196

u = (222,1547 - 98,9748) -

+ 441,30[ ) =9,1271m .

Axaym3s pesynLTATOB PACYETA B HACTOAIMEM IpUMepe MOKA3KIBAGT, YTO
1IpE NpAMEHeHHH SKOPHBIX Herieil ¢ INABYYECTAMHM HMeeT MeCTO SHAUMTeNb-
HEI pasrpy:karomuil a¢deKT, IPH 9TOM CYIEeCTBeHHO YMEHLINAIOTCA YCHIINS

B SKOPHHX CBA3HX, HAMPYSKY HA IUIABYUMiT OGLEKT ¥ MepeMeIneRus o6hLeKTa.

E.2 TanaMmudeckuii pacuer SKOPHEIX CBA3€H KaK dIAEMENTOR HKOPHLIX

CHCTEM

IMpumep 7
TpebGyerca onpenenyTs 0JHOS HauBoNabinee HATAKEHME KOPOTKOI Iertn

B RJIIO30BOH TOUKE opu KoJjebanpnax I1aByvero COOPYKeHHA INA HCXOAHBIX
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FaHHBIX npumepa 3. B pesysasrare craTruecKoro pacuera ansa padouero co-

CTOSIHUA TIOJTy4eHBl SHAYEHUA

nmapaMeTp LemHO} JUHUKN a, = 1176,47 M;

TOpH3OHTANBHAA Npoexnusa caoboxuoro nposica uenu 1, = 193,05;

BepTHHKAJLHAA NpoeKuusa csobfonHoro nposuca uenu £ = 100,00 m;

KOOPAMHATHEIE NAPAMETPEL X,, = 687,78 M, x,, = 497,67 M;

ITOJIHOe HATSXKEeHNe memu B IenHoit onope T,, = 461,21 xH (47,03 1c);

TMOJIHO® HATAMEHMEe MHeIM B TOYKE KpeIUIeHMs K AKOpIO
T,, =427,86 xH (43,63 c);

cpenHee HaTAMKEHUE Nenu

Tom = 0,5(461,21 + 427,86) = 444,53 xH (45,33 rc);

xanmnGp penn 43 [I'OCT 6348-71, nenx auTHeE ¢ pacoopramu; npoGHas
Harpyska 719,81 xH (73,40 1c); paaspuBHaa Harpyaka 1008,12 xH
(102,80 tc); cuna taxecty 1 M menu B Boge q=0,3334 xH/m (0,034 1c/M);
wiomans cedenus obmiero asena wenn F=0,0029 M2 mogynn ynpyroeT nenu
E=9913346 xIIa (1010880 Tc/m2)).

Pacuer nporssogiTCA B COOTBETCTBUM ¢ UprutoexenueM I.

JononauTeNbHEIE TaHHEBE:

aMIIATYABL  BBIHYMJEHHBIX Kojefaumii ILIaByyero COODPYKEHHS
A=A, =100
mnepuox Bona T = 7,0 ¢;
YacTOTa BOJH (O = -;rz—u- = 0,898 c*;
’

MAacca eVHHNS! SIMHBEL AKXOPHOR Iem? ¢ YYeTOM IpUCOefWHEHHON| Mac-

cbl Boxw o ¢opmyne (B.26)

i =1,30 0,3334
9,81

k4

= 0,0442 /M.
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3paueHnsT YacTor k, cBOOOAHEIX KojneGaHMii uenu oOnpefessrOTcA M3

eeIpaskenuit (I.1), (I'.2). Nna nepsrix maru gopM KoneGaHuil NOJIyueHO

_1:314°-44453 8.1176,47-3,14" -9913346-0,0029
0,0442-193,05°  0,0442(193,05 + 1176,47* - 3,14*)
193,05 _ , 687,78+ 497,67  1.3,14’-9913346.0,0029
2.117647  2.1176,47 40,0442 -193,05°
19305 687,78 + 497,67
1176,47 1176,47
A, =522¢",

Ky

x ch?

x (1176.47sh - 193,05] =2721c?,

. _2'-314° 44453 2-27-314° 100,00 -0918346-0,0029
*700442-193,05° * 0,0442(193,05" + 1176,47° -1-3,14°)
2-3,14° - 9913346 - 0,0029
4.0,0442-193,05°

«[1176,47sn 13395 ., 887,78 + 497,67 193,05) = 106,89 c?,
1176,47 1176,47
h, =1034¢",
A, =1551¢’,
A, = 20,68¢",
A, = 25,85 ¢,

T'opuaorTaidsHbIe KOJEOaHNT

Bennumea T ocupegenasercs ua Berpakenus (I'.6)

2. 2
<= 0,0442- 0,898 = 0,0011 M.
444,53 + 9913346 - 0,0029
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Tlapamerpsr 8, LIS IepBRIX maru GopM Konebaril, onpegessieMole 110

dopmyane (I'.7) umeroT anavyeHns

_ 9913348 - 0,0029 2-1-1176,47 - 3,14

L = - X
0,0442-193,05° (193,05% +1-1176,47° -3,14°)

X [ch mcos 3,14 ~ch 687,78 =~0,0670c?m?,
1176,47 1176,47

8, = ~0,00251 ¢*m",
8, = ~0,0674 ¢*m?,
8, =-0,00247 c*m?,

3, =-0,0675 c*m™,

Benmumunl P; BRMMUMEIMIOTCR coriacHo popmyne (I'.8)

1-1176,47° -3,14% - (1-3,14 + 0,0011 - 193,05)

Py =

1-1176,47° -3,14% . (1-3,14 + 0,0011 - 193,05)

" 193,05 +1176,47° - 193,05(1 - 3,14 + 0,0011- 193,05)°

" 193,05° + 1176,47% . 193,05(1 - 3,14 ~ 0,0011 - 193,05)"

=-0,0022 m",

p, = ~0,00230 M,

p; = -0,00233 M™%,
p, = -0,00236 M7,

p, =~0,00239 M.
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Honuoe HauGosbllee HaTAMeHNE LEOKW B KJIOS0BOH TOYKE C YIETOM AH-
HAMIYeCKOH cocTapisaioleil onpenensierca no topmyne (I.5). ITocne nopcra-
HOBKM 3HaveHWil A,,8,,T,p; M CYMMHpOBaHWA NepBHIX NMATH WIEHOBR pafa
nonyuyeno T, = 610,37 xH (62,24 Tc).
IIpn pacyere mo npuGnumexnoii ¢opmyne (I'.9) momxoe mauGombimee

HATAMEHUE Ieny B KJII03080H TOYKe

1.0,0011-9913346-0,0029

T, = 461,21 +
A ’ t2(0,0011.193,05)

= 607,88 kH (61,98 wc).

Beprrransasie xonebamus

BesvaMHN G, PACCUHTAHEEIE B COOTBETCTBHE ¢ QIOPMYJIOWH (I'.11), ana

nepBrIX nATH opM KojeGanmit MMEIOT 3HAYEHUA

o, =100,00- (- 0,0670)- 2- 0,898 = -8,3128 ¢,
o, = ~1,8638 ¢,
o, = -8,3528 ¢,
o, = -1,8598 ¢,

o, = -8,3628 ¢,
TIpn pacuere o opmysne (T'.10) BaTaKeENe OENH B KJIIO30BOH TOUKe ¢

yd4eToM AMHAMEYECKO# cocrapnaomeit pasmo T, = 554,86 xH (56,68 Tc).

Pacuer no npubmrxennoit popmyne (I.12) naer sHavenve ycuwiInd B uenu
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1-9913346-0,0029 sh 687,78 = 563,36 xH (56,42 rc).

T, = 461,21 +
193,05 1176,47

13 peaynsTaToB pacueTa ClexyeT, UTO AJIA nemeil ¢ MagbIMU CTpeJaMi
NIPOBMCOB, KAK 9TO MMEET MECTO B HACTOAINEM OpuMepe, pacueTh no dopmy-
nam (I.5), (I'.9) u (I'.10), (I".12) naror BecbMa 6au3rue peayasraThl, Has apy-

X chIOBPIﬁ pacxoaeHne MoxeT ORITL SHAYUTENBHO GONLIINM.

Tpumep 8

TpeOyerca onopefesuTs YCUIMe B KJIO30BOH TOUKE JJIMHHOM menum ¢
TIOABECHBIM TPY30M NpPH KojefaHmAX IIaByHero COOPYXKEHMSA ANA MCXOXHBIX
JaHHEIX npHMepa 2. B pesyibrare cTATUYECKOTO pacdyeTa MOIYYEHO:

mapaMeTp LenHoH JMHMMA HUIKHEIo y4acTKa Hmemy B paboyeM COCTOSHMH
a, = 495,50 n;

ANHMHA BePXHEro yuacrka ieny (or kaw3a Io rpysa), S, = 50,00 m;

ANMHEA HUKHEro yyacTKa nenu (oT rpysa Ko axops), S° = 425,00 m;

Anuna cpoGoxHOro NpoBMca nenu B paGouem cocroguum 1, = 405,37 m;

TOPHSOHTANLHAS NOpPOGKUMA IpoBMCcAa HIJKHErO YYacTKa  DOenn
1, =330,3477 m;

BEpTUKAJLHAA  DPOEKOMA IPOBHMCE  HIDKEEro  ydacTKa  nemu
Loe=112,68 M3

TOPH3OHTANLHAA COCTABAAIOINAA HATIIKEHHA Oeny B pabodeM COCTOSHUH
(pacnop) H, = 539,37 xH (55,00 Tc);

TOJHOe HATSIKCHHE IienN B KJIO30BOH TOYKe B pabodeM COCTOSHHUH

T, = 832,58 xH (84,90 Tc);

BePTHHANLHAA COCTABJIAONIAY YCHIHA B KJNIO30BOK TouKe B pabouem
cocroannu V,, = 634,29 xH (64,68 Tc);
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Kanubp weneir 77 [FOCT 6348.71, nemn nuThIe ¢ pacTOpKAMIL; ITPOG-
Has Harpysxa 2059,40 xH (210,40 1c); paspmBnaa marpyska 2883,15 xH
(294,00 Tc); cmma TAmecTm 1 M nmenm B Boge q =q =1,0886 xkH/M
(0,111 Tc/M); mnomMaze IOHEpEewHOro CedeHMA OOIMEro 3BeHa HenM
F=F" =0,0093 ™% wmogyns ympyrocr uemu E = E’ =8846196 kila
(902061 re/m?)].

Pacuer nponssogurca B cooTBeTcTBMU ¢ pexomengaunamu 1.2,

JonosuuTenbHbe JAHHEIE;

aMIUIMTYABL BRIHYMKIEHHBIX KoneGanuil Iiasydero COOPYIKeHuH
A, =A, =100 m;

nepuog sone T =7,00¢;

2n

4aCTOTA BOJH ® = o 0,898 ¢c;

?

Macca MOABEIICHHOrO0 K Heny rpy3a ¢ YYeTOM NPHMCOeAUHEHHOH Maccht
BOABI, onpenensemMas no c¢opmyae (B.27)

196,13

M, =23 = 45,98 1.

Koaddunmetr meecTROCTH Co BEpXHEr0 yuyacTKa HEeNM B TOUKEe Toaseca

rpysa no gopmyxe (I'.13) uMeer 3Havenne

_ 8846196-0,093

C,
50,00

= 164539 xkH/M (167,78 Tc/M).

Koaddunmentrt xecrocry C,, C, Hwmmero ywacTka menm 8 TOUKe

noziseca rpysa cueayor us hopmya (I.7), (I'.8)
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C, = 10,42 kH/m (1,06 1c/m),

C, = 4,63 xH/m (0,47 rc/m).

Bennuunn sina,, €oso, onpegensorcs no qgopmyaam (T'.16), (T.17)

634,29

sina, = = 0,7618,
832,68
cosq, = 539,37 _ 0,6478.
832,58

KospdnnnenTs! Mmectroerr K, K, Beeil enn B TOUKe mojseca rpysa

xz?

paccunThIBaOTCH U3 BHpaennit (I'.14), (I'.15)
K,, =822,41 xH/m (83,86 Tc/m),
K,, =976,17xH/m (99,54 1c/m).
Yacrora ?u“ CBODOAHEIX BEPTUKANBHEIX KoNeDaHuil rpysa no Gopmyne

(I'.18), nmeer 3nauenue

= [T e,
Y 45,98

Pacuer no ¢opmyne ([.19) naer 3Hauenne NOJHOrO HarOoOJBIIEro HATH-

sennsa T, menyu B KA030BOH TOUKE C YUETOM IMHAMHYECKO cocTaBiasiomeil
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822,41

T, = 832,58 +[1,0 +
A & ( 976,

= x 1,0)1 645,39 0;86918 x 0,7618 = 1282,45 xH(130,77rc)

i

IIpumep 9

TpeGyerca ouUpefeaUTs NOAHOE YCHIHMe B KJIO30BOR TOYKE KOPOTKOf
L[eOX C MOXBECHLIM I'PY30M NPH KONeSaHMAX ILIABYYero COOPY)KeHHH JJf HC-
XOLHEIX TAHHLIX HprMepa 4. B pesynnrare craruyeckoro pacyera KONY4eHO:

TrapaMeTp UeNHOR JMHKK HIKHErO y4acTKe lenu B paGoueM COCTOAHMH
a; = 495,50 m;

ANMAA BePXHETO ydacTKa nenu (or Kmosa fo rpysa), S, = 50,00 m;

AMMHa HUAKHErO y4yacTka nems (or rpyaa o axopa), S = 150,00 m;

IODH3OHTANBHAS NPOEKIUA NPOBUCA HHKHETO Y4Y&CTKA  [OEnu
Ne, = 105,30 m;

BEpTUKANBHAS  [POSKIUA  NpPOBUHCA  HUIKHEr0  YHACTHa  Hemu
Cse = 107,58 M;

TOPH3OHTAJILHAA COCTABAAIOINAA HATAIKEHNA HEIN B pabodeM COCTOAHNU
(pacnop) H, = 539,37 xH (55,00 1c);

TIONHOE HATHAMKEHVE MEIM B KJ30BOH Touxke B pafoveM cocrosnun
T, =1041,17 xH (106,17 c);

BePTUKANLHAN COCTABJIAIOMAR YCHAKRA B KJI030BO TouKe B padogem co-
croamuu V,, = 890,564 xH (90,81 1c);

ramudp meneit 77 [I'OCT 6348-7T1, nenm JuIHle ¢ paclopxaMu; Ipo-
Hasn Harpysxa 2059,40 wH (210,40 Tc); paspeienas marpysxa 2883,15 xH
(294,00 7c); emna Tamecrm 1 m menm B Boge (G =q =1,0886 xH/mM
(0,111 7Tc/M); mnomanes ImOMEpeYHOro CeyeHHA OOMIErc SBeHa neny

F=F =0,0093 ™2 wmoaynms ynpyroctu uenu E = E" =8846196 «lla
(902061 te/n2)].
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Pacuer nponssogurca B coorsercreuy ¢ I'.2.

JonoauuTeanHble faHHLIE:
AMIUIUTYABl BHIRYSKOEHHBIX KoseOAaHMH ILIABYYEro  COOPYKEeHHH
A, =A =10m ,

nepuoz songr T =70c,

YacTOTA BOJIH O = —2% =0,898 ¢’

Macca NOABEMIEHHOro K el Ipysa ¢ y4eToM NPHCOERXHHEHHOR Maccht
BOARL, onpesensenasn no gopmyre (B.27) M, = 45,98 T.

Koapdunuenr xecrkoetn C, BepXHEro y4acTKA HEIM B TOYKE IIOABECA
Tpy3a cornacHo gopmyne (I'.13) umeer sHauenne C, =1645,39 xH/mM (167,72
TC/M).

Koapdunuenrst xectxoetu C,,C, HIMHero yuacTka IemM B To4Ke

TofgReca rpy3a mo dopmyaam (B.11), (B.12)
C, = 6,42 xH/m (0,65 TC/M),
. = 4,41 xH/m (0,45 Tc/m).
Benuuunn sina,, cos o, n3 Berpaxennit (I.16), (I.17)

sina, = 0,8554,

cosa, = 0,56180.

Kosdpdunuenrnt xecrroctu K, ,K,, Beeii uenw B Touxe moaseca rpysa

BrIancaaiores o ¢dopmyaam (I.14), (I.15)
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ny, = va9 + 104,39 0,5180 - 0,8554 = 735,49 xH/m,

1041,17

K,, = 4,41 + 1645,39 . 0,8554% + 50.00

=1229,18 xH/m.

Yacrora k,c CBOOOAHEIX BEPTUKANBLHBIX KoNeGanuil rpysa, ompene-

nsemast 1o popmyane (I'.18), nmeeT sHauenne

A, - 122508 _ 0
45,98

Pacyer no dopmyrne (I.19) npusogur K clesyiomeMy 3HAYEHUIO [IOJHO-

ro RanSonswmero mara:kenus T, memn B KI030BOM TOUKE

785,49 0,898
T, =1041, 0+ —~———x10 ,39 0, = ,92xH(146,017c).
'a 1,17 +(1 0 + 122018 x1 )1645 517 % 0,8564 = 1431,92xH(146,011c)

i3

E.3 Pacuer pacupejeliesns BHEIUREH HATPY3KH MERAY SKOPHBIME

CBA3IAMHU

Hpuwmep 10

Tpebyerca onpeReqaTsh pacnpefesieHHe BHEDIHEH RArPYSKH MEXXZY
SKODHBIMM CBASAMM IDIaByuero goxa. Cxema paCKpPenNeHUS KOKA [OKA3aHA
Ha pucyske E.1. Jina yrepxanus JOKa MCIOONB3YIOTCSH AKODHLIE NenN ARMHOK
S$=150,0 m xamnan. Kanm6p memm mpumar 111 mm (q = 2,245 xH/m,
1/EF = 1,15-10°gH"1).

Jlok ycraHaBiMBAeTCA HA AKBATOPEM ¢ riybiaoil Bogmt 15 M. Beprn-

KaJBHAS OPOEKUMS HpoByca nenedr cocrasaser 12,4 M mns cayuas ANoKa po-
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X
TIY
1 2
~ v
12 3
(e £ /{J
P 11 y [ Z é
P=4800xH || (N M == 337000k (432000 cH-w)
10 G100 ¢ 5 Y
£
9 r LL 6
ol | Z_q

ﬁ P = 400 kH (1700 xH)

Pucynox E.1 - CxeMa pacKpernieHua NI4BY4ero Aoxa
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poxknem n 9,7 M Ans foka ¢ pacueTHHIM Kopabiem. B riepsoRauansHOM COCTOS-
HUH (BHEIIHME HArPY3KH He RefiCTBYIOT, AOK IOPOKHEM) MOPH3OHTA/IBHAS COCTaB-

JIAIOMIAS HaTAMKeHuA B Uenax pasHa H = 98,07 xH, & ropnsoHTANLHLIE IIPOCK-
umy Oeneil cocraBumor 1), = 147,068 m. Pacyernble BHelmHME HArpyaku, gelicT-
ByIOIIVie HAa ILIABYYMiA JIOK, XpneeseHsl B Tabnune E.1. Koopauaarsl a, b, KJIO-

30BBIX OTIOP ¥ KOOPAMHATH! Xy, Y, fKOpell npusesens! B rabnrme E.2.

TaGauna E.1 - PacueTHble Harpysky Ha JOK

IIpononsnan Honepeunasn Moment or BHEI-
P, , xkH Py, kH HHX HArPy3OK
M, xkH'm
JIoK mopoxxHeM 400 4900 -337000
Jlox ¢ kopaGnem 1700 5700 -172000

Pacuer pacrpeneneHU Harpy30K MeXay EIAMH BbINOJNHAETCA METO-

KoM mopGopa. CHavaja CTPOATCA FKECTKOCTHEIE XAPAKTEPUCTUKM meedt H(‘n)
n axopuoit cneremut P, (x,) u Py(y,) opu npomonmmsrx X, w monepewmsx

V. mepeMenieHUAX AOKA.

Tabnuua E.2 - KoopZuHaTh KIHO30BHIX ONOP H SIKOpeit

Homep nenu a5, M by, m Xpj, M Vpjs M
1 150 -35 297,068 -35
2 150 35 297,068 35
3 140 36 140 183,068
4 40 31 40 178,088
5 -40 31 -40 178,068
6 -140 36 -140 183,068
7 -150 35 -297,068 35
8 -150 -35 -297,068 -35
9 -140 -36 -140 -183,068
10 -40 -31 -40 -178,068
11 40 -31 40 -178,068
12 140 -36 140 -183,068
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IlockonbKky nmapameTpr! Bcex Ilemeil OXMHAKOBBLI, TO JOCTATOYHO IMOCTPO-

UTh OJHY 3aBHCHMOCTb H(n) IIpu mOCTPOEHHN 3aBHCHMOCTH H(n) no dopmy-
e (B.116) onpegenaiorca 3nauesus H,, ropusortansHoit cocraBraomeil Ha-
TSIREHMA LenH, COOTBETCTBYIONIME NepexoRy pafoTHl AKOPHOH CBA3H OT CXe-
MBI JUIMHHBIX Oeneil K KOPOTKUM

AJlA Cnydas JOK NOpPOXKHEM

_ 2,245(150° - 12,47)
h 2.12,4

H, = 2022,875 xH (206,20 1c),

AnA chydas XOK ¢ KopabGixem

_ 2,2450150% - 9,7%)
- 2.97 B

H,, 2592,849 xH (264,31 1c).

BazaBasich MOCIETOBATNBHO 3HAUCHUAMHM HaTs:kesua H, Brqucnaiores
TIONIHEIE TOPUBOHTANLHEIE mpoekIuy 7 menu. Opu H < H,, smavemms n Ha-

xoxaTcsa 1o dopmyne

H
n=n,+s{1+i—§)—l,.

3pavenus n, u l; BuuucasoTea no dopmyaam (B.3) u (B.4). lpu
H <H,, 3nauenne 1 omnpegenserca no supaxenmo (B.41). 3asucumoctn

H(n) JJS cAyyaeB AOKA NOPo:KHEM M ¢ Kopalnem npuBejer:l B Tabnume E.8 u

Ha pucynkax E.2 1 E.8.
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r1aonuna E.3 - HlecrrocTHRle XapakrepucTURK
H, n, M H, n, M
xkH | pox nopow- | gox ¢ Ko- kH |pox noposxHeMm| HOK ¢ xopab-
HeM pabaem JeM

10 142,683 144,690 300 148,343 148,882
20 144,175 145,845 400 148,607 149,077
30 145,011 146,471 500 148,800 149,221
40 145,567 146,880 1000 149,367 149,668
50 145,972 147,175 1500 149,715 149,962
60 146,284 147,685 2000 150,003 150,208
80 146,742 147,731 2500 150,237 150,431
100 147,068 147,965 goao 150,442 150,837
150 147,598 148,344 4000 150,821 151,021
200 147,929 148,582 5000 151,182 151,382

JKecrrocrusre xapaxrepucruru P {x ) u P,(y“) AKOPHOHK CHCTEMBL OIl-

perensiorca B cooTsBeTcTBUHH ¢ Burpaxexuamu (I1.1)-(11.4). Hcuoxasayerca cie-

AVIOWIan NOCJeACBATENLHOCTh BBEIUMCHEHRI. 3ajaircsa HepeMeInesus JAOKa

(woopaumarel X, U ¥, , cunTaerea ¢ =0) u onpegenawnTes no dopmyae (1.2)
KOODAMHATSL X; M ¥, KJI030BbIX onop. 3arem u3 dopmyxst (X.3) nmaxogarca
YIIR 3, u o dopmyne (J1.4) npoekuuy v, ANA Kol aKopre# cBasu. Ilo
TIONY4eHHEIM SHAWEHMAM 71); M3 TPaduKOB, NPUBEZEHHLIX HE PUCYRKAX E.2,
E.8 nnn na rabamust E.3 onpegensiorca yemuma H). Ma suipaxenna (11.1)
BRIMACNAIOTCA 3HavenAus P, H Py BHEIIHMX CIL, COOTBETCTBYIOIHX nepeme-

INeHMAM X, H Y, noxa. Paccumrannnie Taknm ofpasoM 3aBHCHMOCTH uUpHBe-
Jeunt Ha pucynnax E.4 u E.5.
3aBHCHMOCTR P,(x,) " P,(y,) HCHOJIB3YIOTCA IS OnpenesieHus sBaye-

() y

HUH# X JVHeIHAIX DepeMemmennit [OKA B NepPBOM NPMOAMIKEHHH AJA
YTOSHeHUA 3THX 3HAYEHUH NpH JelCTBUU HA NOK pacyeTHBIX Harpys3ok. Ha
TPadiKoOB, NPHMBeNeHHBIX HAa puUCyHKax E.4, E.5, ngna poxka nopodxkHeMm

(P, =400 xH, P, = 4900 kH) rmueiinsie mepemelneHds XOKa COCTABISAIOT

198



BCH 33.01.XX

MO P
H, xH ]
i
|
[
400
f
f
/
300 ’:
|
/ f
|
200 / i
/)
W)
7
100 /
0 / 7
)4
// &
T
o 1]
f4h0 1450  #60  WI0  pgo M ,m

~—— - JJI17 IOKA IOPOKHEN;
== = - X171 JOKa ¢ KOpadaem
199

Pucynor E.2 - Jectrocrnas XapaxTepHCTHKA Leny



BCII 33-01-XX

MO P®
H,xH T
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BCII 33-01-XX
MO P

1
xf,) =1,08 M yil) = 2,40 M. JInn onpexe;enus HArpY3OK B LeNAX HE0G-

XOXMMO TaKXe 3afaTh 3HAYEHHE yria IICBOpoTa ) AOKA B MUJIANE, TAK KaK Ha
AOK ReilcTBYeT rOpil3a0OHTANBLHEI BPALGAIOWNAA MOMEHT (414 HOpPOXKHEro AOKA
M = -337000 xH-m). M3 cxemBl packpennensus cornacxo pucyskry E.1 u Ha-

npaBjeHUS XeilCTBUS MOMEHTA BMAHO, UTO OCHOBHYIO yacTh moMenta M mpoc-

®

npusuMaior teny Ne9 1 Nol2. Iloaromy npubamseHHoe 3HavyeHme ('~ yria

II0BOPOTA [OKA MOKHO OUpefeluTs o JopMyte

o = 57,3M —-337000-57,3

3 = 2 F) = ‘0130’
C,o8s +C, ,a5, 1600-140° + 1600 - 140

rae C C Koo PuIIMedTEI IKeCTKOCTH UENnHHLIX OHmop SKOPHEIX

e mi2

ceageit Ne9 u Nel2, xoropbie onpedensioTca U3 rpadu-
Ka, OPUBEACHHOIO Ha pucyExe E.4 opu cpexnem anade-

HUM yeuims B uensx paGouero Gopra

cp

P
H =~2‘1-=1225 kH,

ag, 212 KOOPAVHATEL KJO30BRIX OHOD.
Hanee B cootBercTsun ¢ Gopmynamu (I.1)-([1.4) u ¢ yuerom sasucumo-
etz H(n) Bruncnaores yOHnns B KaMA0K AKOPHON CBA3HM, COOTBETCTBYIOMKE
nepeMetteHnam Joka x =1,08 M 1 y =240 M u 0=0,3%. Tamurie pacuera

npusegennt B rabanne E.4.

HeBsaxy Mesxgy pacueTHHIMu BEemHMMH cunamu P, =400 xH,
P, =4900 xH, M = -337000 xH-™m u cunavu P{"=467 xH, P{"=5012 kH,

M"=.305434 xH-M, COOTBETCTBYIOINHMH BO3MOJKHEIM HepeMenieHVsaM JOKAa.

x"=1,08 M u y©=2,40 M u ¢"2-0,30, zocTaTOUNO BENMKM M NOdTOMY TPEGY-

[
€TCH YTOYHUThL SHAYEHUSA TiepeMeINeHMil JOKA M pacHpejesieHMs yCHUIuik B
20

~
5



BCII 33-01-XX
MO P®

c¢Basax. Ha ocHOBanmst nonyueHnnlX pesynbTaToB U I'PAUKOB, BPENCTABNEH-
HEIX HA pucyExax E.4 w E.5, npraHMaoTca YTOYHEHHBIC 3HAYeHHA nepeMe-
menmit goxa xP=1,04 M, y©=2,36 m n ¢©=-0,33% Pesyapratr pacuera
pacopesesieHHsi YCHAUR B CBA3AX OPH 3THX BOSMOKHBIX IIEPEMOINEHUNRX IIPH-
pefgearnr B Tabmune E.6. M3 Tabnnunr E.5 BAgHO, YTO HEBASKM HEBEIMKH
(Mempmre 5% ) ¥ MOXKHO He NpPOM3BOAITH AAILHCIIMIIX YTOUYRCHI. AHAIOTHY.
HEIM 06pas’oM BEINONHAETCA PacueT SKOPHOI CHCTEMBI IR KOKa ¢ Kopaliem.
OKOHUYATENRHLIE PE3YJRTATHI PAcIeTa N0 pacHpefefeHNIo YCHAMl IIpHBEASHE

B TaGmune E.B.
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Ta6muna E.4 - PesynnraTe pacuera pacnpeXenenus yewmit B casax X, =1,08 M my, = 2,40 M n ¢ = -0,3°

(nox 1OpOoKHEM)

HoMep | X, — X, | ¥y~ ¥or | Xy~ Xpy | ¥ = V5 ny, H;, Hy,, Hy,, Hyy,
oenu M M M , M kH KH kH kHwu
M
1 149,816 | -35,785 | -146,170 1,695 146,182 56 -65,9 1,1 -3689
2 150,181 | 34,214 -145,807 1,694 145,816 46 -45,9 0,5 1649
3 140,186 | 35,367 1,266 -145,421 145,427 38 0,3 -37,9 -5338
4 40,162 30,790 1,242 -144,808 | 144,903 28 0,2 -27,9 1132
5 -39,837 | 31,209 1,243 -144,479 | 144,484 23 0,2 -22,9 910
8 -139,809 | 36,732 1,270 -143.956 143,961 18 0,2 -17,9 2510
T -149,8151 35,785 148,333 3,165 148,367 320 3199 7,0 -12860
8 -1650,181 | -34,214 { 147,967 3,166 148,001 214 213,9 5,9 8678
9 -140,186 | -35,266 0,894 150,181 | 150,184 | 2380 13,3 2379 -335937
10 -40,162 | -30,790 0,918 149,658 | 149,661 | 1400 8,6 1399 -55960
11 39,837 | -31,209 0,917 149,239 | 149,242 870 5,3 869,9 34824
12 139,809 | .36,732 0,889 148,716 | 148,718 435 2,6 434,9 60911
PW —genert | P =sorzet | MU = _305434k3T.m

TTpumeuanne. B rabaune o6osmaueno H, - H; cos9,
ij - Hl sin 9]
HJM' H’[(Xj —xc)sinS, “(y’ - yc)cos\‘}]].

®d ON
XX-10-¢¢ 1I0°9



QO Tabmma E.5 - PeayinTaThl pacuera DacupefiesieHHs ycuiuuii B cBssax X, =1,04mmy, =236mM u ¢ =-0,33°

dd O
XXx-10-£€ 104

& _(RoK rtoposkmem)
Homep| x, —X_,| ¥, ~V.» | X; = Xpps | ¥ = Vay» ny» H,, H,, H;, H;y,
Henn M M M M M xH xH xH kH-M
1 149,796 | -35,863 | -146,232 1,495 145,837 58 -67,9 Q0,6 -2100
2 150,199 | 34,135 -145,829 1,495 145,837 46 -45,9 0,5 1640
3 140,205 | 35,193 1,245 -145,515 | 145,520 40 0,3 -39,9 -5600
4 40,178 30,769 1,218 -144,939 | 144,944 28 0,2 -27,9 -1133
5 -39,821 | 31,229 1,219 -144478 | 144,483 23 0,2 -22,9 909
6 -139,790 { 36,809 1,249 -143,902 | 143,908 18 0,1 -17,9 2510
7 -149,706 | 35,863 148,312 3,223 148,347 | 296 295,9 6,4 -11580
8 -150,199 | -34,135 | 147,909 3,225 147,944 | 202 201,9 4,4 6230
9 -140,205 | -35,193 0,835 150,235 | 150,237 | 2500 13,9 2499 -350020
- 106 -40,178 { -30,769 0,862 149,659 | 149,661 | 1420 8,2 1410 -56800
11 39,821 -31,229 0,861 149,198 | 149,210 | 830 4.8 829 33200
12 139,790 | -36,806 0,830 148,622 | 148,624 | 405 2,3 404 56690
P = a23kn P =5053kH | MY = -160589kH -

Ipumeuanue. B raGnuue oSosnaueno H), - H; cos§;
Hy, - H;siny,
H,,- H,-[(x, -x,)sin8; - (y; —yc)coss,}



Tabnuna E.6 - PesynsrarTal pacdera DacIpejeNeHus ycHuuil B cBA3AX X, =2,42mny, =2,86 M u ¢ =~0,1 1°

(nox ¢ ¢ xopabGaem)

Homep | x) ~ X ,| V)~ V.o | X;—Xpjs | ¥; — V> N, H,, H,, H, Hy,,,
e M M M M M xH 1381 xkH kH-m
1 149,933 | -35,288 -144,716 2,672 144,738 10 -10 0,2 -326
2 150,067 | 34,712 -144,581 2,672 144,604 9 -9 0,2 336
3 140,069 | 35,731 2,489 -144,477 | 144,498 9 0,2 -9 -1266
4 40,0860 30,923 2,479 -144,285 | 144,306 8 0,1 -8 -328
5 -39,940 | 31,077 2,480 -144,131 | 144,153 7 0,1 -7 276
6 -139,9831 | 38,269 2,489 -143,939 | 143,961 7 0,1 -7 974
7 -149.933 | 35,289 149,558 3,148 149,589 1 900 899.8 18,9 -34592
8 -160,067 1 -34,712 | 149,421 3,148 149,454 | 740 739,8 15,8 23340
9 -140,069 | -35,731 2,351 150,197 | 150,215 | 2020 31,6 2019,7 -281874
10 -40,060 | -30,923 2,361 150,005 | 150,023 { 1600 25,2 1599,8 63310
11 39,940 | -31,077 2,360 149,851 | 149,870 | 1310 20,6 1309,8 52950
12 139,931 | -36,269 2,351 149,659 | 149,678 ;} 1020 16,0 1019,8 143280
PV simaxn | P -sesaan | MO - _160530xH . m

Loz

Hpuveuanne. B raénuue obosgaueno H,, - Hycos9,
H,, - H,sin9,
Hy- H,[(xj -x,)sing; ~ (v, —yc)cosS,]

©d O
XX-10-gg 109
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